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1. Introduction 

This document describes the hardware architecture of the Emcraft Systems VF6 SOM 
(System-On-Module).  

The VF6 SOM is intended to provide a flexible platform for embedded solutions that require 
rich connectivity and flexibility of the Vybrid VF6 microprocessor device. 

The VF6 SOM is based on the Freescale Vybrid VF6 MCU dual-core, versatile, low-power, 
high-integration microprocessor. The Linux kernel and applications execute on the ARM 
Cortex-A5 500 MHz processor core, while an RTOS such as the Freescale MQX runs on the 
ARM Cortex-M4 167 MHz processor core. The integrated peripheral controllers of the Vybrid 
VF6 MCU are used to implement various communication, connectivity and human-machine 
interfaces. 

Using a miniature mezzanine form factor, the VF6 SOM is specifically designed to provide the 
primary Vybrid VF6 intelligence on various boards targeting industrial automation, system 
and power management, wired and wireless networking / sensors and other embedded 
applications. The VF6 SOM is architected to ensure flexibility in customizing its functionality 
for the needs of particular products and customers. 

2. Hardware Platform 

This section defines the hardware platform of the VF6 SOM.  

2.1. Hardware Platform Overview 

The following are the key hardware features of the VF6 SOM:  

• Compact mezzanine module (30 mm x 57 mm);  

• External interfaces using two 80-pin 0.4 mm-pitch connectors;  

• Mounting hole reducing the risk of connector-to-PCB intermittence;  

• Compliant with the Restriction of Hazardous Substances (RoHS) directive;  

• Vybrid VF6 dual-core microprocessor with the ARM Cortex-A5 (up to 500 MHz) and 
Cortex-M4 cores (up to 167 MHz); 

• JTAG interface to the Vybrid VF6; 

• Powered from a single +3.3 V power supply;  

• Low-power modes with fast wake-up;  

• On-module clocks;  

• 512 MBytes DDR3 SDRAM; 

• 128 MBytes dual QSPI Flash; 

• 1024 MBytes NAND Flash; 

• Serial console interface at the UART CMOS levels;  

• 10/100 Ethernet interface; 

• Two USB 2.0 OTG interfaces; 

• TFT LCD interface; 

• Synchronous audio interface (SAI) supporting I2S, AC97 and CODEC/DSP interfaces; 
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• Multiple serial digital (UART, SPI, I2C, CAN, SDHC) and analog (12-bit ADC, 12-bit DAC) 
interfaces of the Vybrid VF6 MCU available on the interface connectors; 

• Watchdog Timer (WDT);  

• Real-Time Clock (RTC). 

2.2. Functional Block Diagram 

The following figure is a functional block diagram of the VF6 SOM:  

 

Figure 1: VF6 SOM Functional Block Diagram 

2.3. Microcontroller 

2.3.1. Microcontroller Device 
The architecture of the VF6 SOM is built around the (up to 500 MHz) Freescale Vybrid VF6 
dual-core microcontroller that combines the ARM Cortex-A5 and Cortex-M4 (up to 167 MHz) 
processor cores with a wide range of the integrated peripheral controllers. 

The Vybrid device is implemented using the MAPBGA 384 package. 

2.3.2. Microcontroller Configuration 
The VF6 SOM supports build-time selection of the following Vybrid devices:  

• Security:  

- MVF61NN151CMK50 (No Security); 

- MVF61NS151CMK50 (Security). 
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2.3.3. Microcontroller Boot Selection 
The Vybrid boot ROM code is configured to use the NAND Flash memory as a boot device. 
This is achieved by configuring the appropriate Vybrid signals using pull-up and pull-down 
resistors on the VF6 SOM, as shown below: 

• PTB2 - GND, 100 kOm 

• PTE0  - VCC, 24 kOm 

• PTE1  - GND, 100 kOm 

• PTE7  - GND, 100 kOm 

• PTE8  - GND, 100 kOm 

• PTE9  - GND, 100 kOm 

• PTE10 - GND, 100 kOm 

• PTE11 - GND, 100 kOm 

• PTE12 - GND, 100 kOm 

• PTE15 - GND, 100 kOm 

• PTE16 - VCC, 24 kOm 

• PTE17 - GND, 100 kOm 

• PTE18 - VCC, 33 kOm 

• PTE19 - GND, 100 kOm 

• PTE20 - VCC, 33 kOm 

• PTE23 - VCC, 33 kOm 

• PTE24 - VCC, 33 kOm 

Please refer to the Freescale Vybrid F-series Reference Manual for the boot selection 
description. 

Note that the above GPIO pins are also routed to the SOM connectors P1 and P2 (refer to 
Section 2.15). Care must be taken not to override the state of the above pins during boot 
time, otherwise VF6 SOM won't boot. 

2.4. JTAG Interface 

The VF6 SOM provides a standard JTAG interface on the interface connectors. This interface 
is routed to the corresponding signals of the Vybrid device. 

2.5. Power 

2.5.1. Power Source 
The Vybrid VF6 is run from a single +3.3 V power source provided through multiple pins on 
the interface connectors.  

To ensure reliable power-up of the VF6 device, the +3.3 V SOM power source must provide 
ramp-up time that is no faster than 1 V/ms. This condition must be ensured in the entire 
temperature range. 

2.5.2. Power Supervising and Fault Recovery 
The VF6 SOM provides power supply fault detection and recovery using the built-in Power 
Management Unit (PMU) of the Vybrid. 
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2.5.3. Power Modes 
The VF6 SOM supports the following power modes:  

• Full-power mode. This is the normal mode of operation. The main clock is running and 
the Cortex-A5/Cortex-M4 cores are active running Linux/RTOS and/or application code. 
All memory controllers are enabled.  

Software is configured to enable only those Vybrid VF6 MCU sub-systems that are used 
by installed device drivers; the clocks to all other sub-systems are gated off so those 
modules do not consume power. If the Ethernet interfaces are not enabled by a 
corresponding device driver, the Ethernet PHY is in a low power mode (refer to Section 
2.12.7). If software is not using the external NAND/QSPI Flash at a particular time, the 
NAND/QSPI Flash device is automatically switched to a low power mode (refer to 
Sections 2.9.2 and 2.10.2).  

• Low-power mode. This is the mode of operation the Linux software may be configured to 
enter when the Vybrid SOM is idle from the software perspective. That is, this mode may 
be entered when Linux has no active processes to run and is running the so-called "idle 
process". When Linux finds itself in the idle state, it transitions the device to the Very 
Low Power Stop Mode, which is designated by the device architecture for applications 
that intend to put the device in a low-power state but be ready to respond to an interrupt 
sourced by peripherals or the RTC. In this mode, the Cortex-A5 is stopped, with all I/O 
and memory states retained and certain asynchronous mode peripherals operating. 

To put external devices into a low-power mode, the VF6 SOM provides a dedicated 
output signal as a control for switching on-module and off-module devices to low-power 
modes. This active-low signal is implemented using a certain GPIO of the Vybrid device 
and is available as PTC11 on the interface connectors. When switching the system to the 
low-power mode, software activates the low-power mode signal. Various on-module and 
off-module devices are expected to react to activation of that signal by switching 
themselves to low-power modes. Conversely, when software is switching back to full-
power mode, it de-asserts the low-power mode signal indicating to on-module and off-
module devices that they are expected to switch back to the full-power mode.  

2.6. System Reset 

2.6.1. Reset Architecture Overview 
The VF6 SOM implements a reset architecture that ensures that the Vybrid is reset as 
appropriate on various hardware and software events. 

The VF6 SOM ensures that the on-board Ethernet PHY devices are reset as soon as the 
Vybrid is subjected to a reset by connecting the external reset signal to the reset inputs of 
the Ethernet PHY devices. 

Those off-module devices that require synchronizing their resets with VF6 SOM resets must 
connect the active-low nRESET_OUT signal to the reset input of a respective device. 

2.6.2. Types of System Resets 
The following types of reset are implemented by the VF6 SOM:  

• Power-on reset. This type of reset occurs when the power is initially applied to the VF6 
SOM or when the +1.2 V supply voltage drops below +0.7 V. As the supply voltage rises, 
the internal Low-Voltage Detect (LVD) system holds the Vybrid in reset until the +3.3 V 
supply has risen above the LVD_MAIN upper voltage threshold (+2.76 V, typical) and the 
+1.2 V supply has risen above the LVD_DIG upper voltage threshold (+1.135 V to 
+1.185 V). 

• Brown-out reset. In case the +3.3 V supply falls below the LVD_MAIN lower voltage 
threshold (+2.73 V, typical) or the +1.2 V supply falls below the LVD_DIG lower voltage 
threshold (+1.105 V to +1.155 V), the LVD system generates a reset of the Vybrid. After 
the brown-out reset has occurred, the LVD system holds the Vybrid in reset until the 
+3.3 V supply has risen above the LVD_MAIN upper threshold (+2.76 V, typical) and the 
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+1.2 V supply has risen above the LVD_DIG upper voltage threshold (+1.135 V to 
+1.185 V). 

• Software reset. This type of reset is activated by software running on the VF6 SOM 
through performing the Vybrid software reset sequence. 

• WDT reset. This type of reset is activated when the integrated Vybrid WDT expires.  

• External reset. To activate this type of reset, a baseboard drives low the nRESET signal 
on the VF6 SOM interface connectors. 

2.7. System Clocks 

The VF6 SOM provides a 24 MHz quartz crystal as a reference to the internal oscillator of the 
Vybrid. 

The Vybrid contains integrated PLLs driven by the above oscillator from which the various 
clocks required by the Vybrid subsystems are derived. More specifically, the Vybrid provides 
the following clocks for the various domains:  

Clock Frequency 
(MHz) 

Purpose 

Cortex-A5 clock 500 Clocks the Cortex-A5 core. 

Cortex-M4 clock/ 
Platform bus clock 

166.6  Clocks the Cortex-M4 core.  

DDR clock 396 Clocks the SDRAM controller in the DDR800 mode. 

Table 1: System Clocks 

In addition to the 24 MHz crystal, the VF6 SOM provides a dedicated 50 MHz clock oscillator 
reference for the Ethernet sub-section (refer to Section 2.12.4). 

2.8. SDRAM 

2.8.1. SDRAM Architecture 
The VF6 SOM provides 512 Mbytes of DDR3 SDRAM using one of the following devices: 

• Micron MT41K256M16HA-125:E; 

• Micron MT41J256M16HA-125:E; 

• Samsung K4B4G1646B-HCH9. 

The DDR3 resides at the nDDR_CS0 chip select of the integrated SDRAM controller of the 
Vybrid. 

2.8.2. SDRAM Operational Mode 
The Vybrid SDRAM controller operates in the DDR3 Mode. The DDR clock frequency of the 
SDRAM controller is 396 MHz. 

2.9. QSPI Flash 

2.9.1. QSPI Flash Architecture 
The VF6 SOM provides 128 MBytes of QSPI Flash using two 64 Mbytes Spansion 
S25FL512SDSBHV210 devices with the 80 MHz DDR speed grade. The QSPI Flash devices 
are connected to the Vybrid QSPI0 port and reside at the QSPI0_A_CS0 and QSPI0_B_CS0 
chip selects of the integrated QSPI controller. 
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2.9.2. QSPI Flash Low-Power Mode 
When not accessed, the QSPI Flash power consumption is only 0.1 mA (for each of the two 
QSPI Flash devices). 

2.10. NAND Flash 

2.10.1. NAND Flash Architecture 
The VF6 SOM provides up to 1024 MBytes of 25 ns 8-bit NAND Flash memory using the 
Spansion S34ML04G100BHI00 NAND Flash device. The NAND Flash memory resides at the 
nNF_CE0 chip select of the Vybrid integrated NAND Flash controller. 

2.10.2. NAND Flash Low-Power Mode 
When not accessed, the NAND Flash power consumption is only 50 uA. 

2.11. Serial 

2.11.1. Serial console interfaces 
The VF6 SOM provides UART serial interfaces at CMOS levels (no RS-232 buffers) using the 
integrated UART0 and UART2 controllers of the Vybrid VF6 MCU on the interface connector.  

These interfaces are intended as the serial console interfaces for the U-Boot and Linux 
software running on the Cortex-A5 core, and for a RTOS running on the Cortex-M4 core, 
respectively. 

2.11.2. Serial Baud Rate 
The UART controllers features an internal divider that allows this serial interface to operate at 
standard baud rates up to 5208.3 Kbps.  

2.12. Ethernet 

2.12.1. Ethernet Controllers 
The VF6 SOM provides two full-featured, configurable Ethernet interfaces capable of 10/100 
Mbps data rates using the two integrated 10/100 Mbps Ethernet MACs of the Vybrid. 

2.12.2. Ethernet Physical Layer 
The physical layer of the Ethernet ports is implemented using two Micrel KSZ8051RNLI 
Ethernet PHY devices to provide the full-featured 10/100 Mbps IEEE 802.3 interface.  

2.12.3. Ethernet Switch 
The Ethernet switch is implemented using the integrated L2 Ethernet 3-port switch of the 
Vybrid device. 

2.12.4. Ethernet Clock 
The VF6 SOM provides a 50 MHz crystal oscillator as a reference for the KSZ8051RNLI 
Ethernet PHY devices and the Vybrid Ethernet MACs. The 50 MHz reference clock is delivered 
to the Ethernet PHYs and the Ethernet MACs using the ON Semiconductor NB3N551MNR4G 
fanout buffer. 

2.12.5. Ethernet RMII Interfaces 
The Vybrid Ethernet RMII interfaces (RMII0 and RMII1) are available on the VF6 SOM 
interface connectors. An RMII reference clock for off-module Ethernet PHY devices is 
provided by the 50 MHz crystal oscillator and is available on the SOM interface connector. 
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Selection of the 10/100 802.3 or RMII interfaces (either one or another at a time, for both 
Ethernet ports) is a build-time option on the VF6 SOM. 

2.12.6. Ethernet Status LEDs 
The VF6 SOM provides two status signals for each of the two Ethernet channels on the 
interface connectors for controlling off-module Ethernet LEDs. The functionality of these 
signals is as follows:  

• PHYx_ACT, used to indicate link status (Link when low, No Link when high) and the RX 
activity when toggling; 

• PHYx_SPD, used to indicate the 10/100 Mbit link status (100 Mbit when low, 10 Mbit 
when high).  

On a baseboard, the status LEDs should be connected between the VF6 SOM output signals 
and a +3.3 V plane.  

2.12.7. Ethernet Low Power Mode 
When not accessed, the Ethernet PHY devices can be switched to the Power-Down mode 
under software control. When in the Power-Down mode, the Ethernet PHY current 
consumption is only 2 mA, typical.  

2.13. Watchdog 

The VF6 SOM provides a hardware watchdog function using the integrated WDOG-A5, 
WDOG-M4, and WDOG-SNVS modules of the Vybrid device. The WDOG-A5 monitors the 
Cortex-A5 core, the WDOG-M4 monitors the Cortex-M4 core. WDOG-SNVS is a part of 
TrustZone and monitors only Secure world and does not have any significance for non-secure 
parts. 

All WDOGs are disabled by default after the reset. Software should enable or leave them 
disabled, as appropriate. 

If software enables a WDOG and then fails to refresh it within the predefined period of time, 
the watchdog resets the system. 

The WDOG reset event is recorded in the Vybrid WDOG_WRSR register. This register is not 
cleared by a hard reset and can be checked by software to determine whether a watchdog 
reset event has occurred. 

The watchdog timeout period is defined by software. 

2.14. RTC  

The VF6 SOM supports a Real-Time Clock (RTC) functionality using the Vybrid interface Real-
Time Clock. 

The RTC module is clocked from the Vybrid integrated low-power external 32.768 KHz 
oscillator of the Vybrid. 

The Vybrid RTC is powered only from the backup power supply (VBAT) using the VBAT pin on 
the interface connectors. That allows the RTC module to function when the +3.3 V power 
supply has been removed (the chip power-down). 

During the chip power-down, the RTC is electrically isolated from the rest of the chip but 
continues to increment the time counter (if enabled) and retain the state of the RTC 
registers. 

2.15. External Interface 

2.15.1. Interface Connectors 
The external interfaces of the VF6 SOM are routed through two 80-pin Hirose DF40 series 0.4 
mm-pitch board-to-board connectors.  
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2.16. Connectors Pin-Out 

The following table details the allocation of the external interface connectors pins on the P1 
connector:  

Pin Name Type Description VF6 Pin  
(384 MAPBGA) 

Notes 

Power Supply (22 pins)  

2, 3, 5, 
8, 9, 
11, 14, 
48, 49, 
51, 54, 
55, 57, 
60, 72, 
75, 76 

GND Power SOM ground VSS: V11, A1, A20, B3, 
B5, B8, B11, B13, B16, 
B19, C2, D17, E5, E8, 
E11, E14, E19, F2, G17, 
H4, J2, J18, M2, M4, M18, 
R2, R18, U7, U19, V13, 
W6, V17, Y1, Y20, H19, 
L19, P19, H7, K7, M7, P7, 
G8, J8, L8, N8, H9, J9, 
K9, L9, M9, P9, G10, J10, 
K10, L10, M10, N10, H11, 
J11, K11, L11, M11, P11; 
G12, J12, K12, L12, M12, 
N12, H13, K13, M13, P13, 
G14, J14, L14, N14;  
VDD12_AFE: T5; 
VSS12_AFE: R5; 
VDDA33_AFE: V3; 
VSSA33_AFE: V4; 
VDDA33_ADC: V1; 
VREFH_ADC: W1; 
VREFL_ADC: U3; 
VSSA33_ADC: V2; 
EXT_TAMPER1: U14; 
TEST: T1, T3; USB0_GND: 
V10; USB1_GND: Y9; 
VSS_KEL0: U11; 
ADC1SE8: W3; ADC1SE9: 
Y3; VADCSE0: Y4; 
VADCSE1: U4; VADCSE2: 
W4; VADCSE3: V5 

Must be 
connected to GND 
on a baseboard. 

77, 78, 
79, 80 

VCC3 Power +3.3 V power 
supply  

VDD33_LDOIN: T12; 
VDDREG: P5; 
VDDA33_ADC: V1 (through 
inductor L2); VREFH_ADC: 
W1 (through inductor L2) 

An external 
+3.3 V+/- 5% 
power supply 
must be applied 
to these pins.  

74 VBAT Power Vybrid backup 
power 

VBAT: V14 An external 
backup power 
supply of +3.0 V 
to +3.6 V can be 
applied to this 
pin. 

Reset (2 pins)  

13, 15 nRESET Input/
Output 

SOM reset 
input  

nRESET/ 
RESET_OUT T4 

Active-low SOM 
hardware reset. 
Driven low 
during internal 
resets of VF6. 
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Pin Name Type Description VF6 Pin  
(384 MAPBGA) 

Notes 

JTAG (4 pins)  

20  JTCLK Input  JTAG clock 
signal to the 
Vybrid VF6 
MCU 

PTA8: K4  

24  JTMS Input  JTAG mode 
select 

PTA11: L1  

38  JTDO Output  JTAG data 
output from 
the Vybrid VF6 
MCU 

PTA10: K1 (through 
resistor R7) 

 

47  JTDI Input  JTAG data 
input to the 
Vybrid VF6 
MCU 

PTA9: K2  

Analog signals (4 pins) 

40 DACO0 Output  Vybrid VF6 
MCU DAC 
output 

DACO0: U1  

42 DACO1 Output  Vybrid VF6 
MCU DAC 
output 

DACO1: U2  

62 ADC0SE8 Input Vybrid VF6 
ADC channel  
input 

ADC0SE8: Y2  

70 ADC0SE9 Input Vybrid VF6 
ADC channel  
input 

ADC0SE9: W2  

Ethernet (16 pins) 

1  PHY0_LED_ACT  Output  Ethernet 
PHY_0 Link/ 
Activity status 

Not connected Low – Link, 
High – No Link, 
Toggling – RX 
activity.  

4  PHY0_TD_P  Output  Ethernet 
PHY_0 
differential 
positive 
transmit signal 

Not connected PHY0_TD_N and 
PHY0_TD_P 
signals should be 
routed on a 
baseboard with 
the 100 Ohm 
differential 
impedance.  

6  PHY0_TD_N  Output  Ethernet 
PHY_0 
differential 
negative 
transmit signal 

Not connected 

7  PHY0_LED_SPD  Output Ethernet 
PHY_0 10/100 
Mbit link status 

Not connected Low – 100 Mbit, 
High – 10 Mbit.  
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Pin Name Type Description VF6 Pin  
(384 MAPBGA) 

Notes 

10  PHY0_RD_P  Input  Ethernet 
PHY_0 
differential 
positive 
receive signal 

Not connected PHY0_RD_N and 
PHY0_RD_P 
signals should be 
routed on a 
baseboard with 
the 100 Ohm 
differential 
impedance. 

12  PHY0_RD_N Input  Ethernet 
PHY_0 
differential 
negative 
receive signal 

Not connected 

22 EXT_RMII0_MDC Output The external 
Ethernet 
PHY_0 
management 
interface clock 
output 

PTC0: L4 (through 
resistor R22) 

This function is 
available only in 
the build-time 
option without 
the on-module 
Ethernet PHY_0. 

36 EXT_RMII0_MDIO Input/ 
Output 

The external 
Ethernet 
PHY_0 
management 
interface data 
input/output 

PTC1: L5 (through 
resistor R23) 

41 EXT_RMII1_MDC Output The external 
Ethernet 
PHY_1 
management 
interface clock 
output 

PTC9: T15 (through 
resistor R32) 

This function is 
available only in 
the build-time 
option without 
the on-module 
Ethernet PHY_1. 

43 EXT_RMII1_MDIO Input/ 
Output 

The external 
Ethernet 
PHY_1 
management 
interface data 
input/output 

PTC10: U15 (through 
resistor R33) 

45 PHY1_LED_ACT  Output Ethernet 
PHY_1 
Link/Activity 
status 

Not connected Low – Link, 
High – No Link, 
Toggling – RX 
activity.  

50 PHY1_TD_P Output  Ethernet 
PHY_1 
differential 
positive 
transmit signal 

Not connected PHY0_TD_N and 
PHY0_TD_P 
signals should be 
routed on a 
baseboard with 
the 100 Ohm 
differential 
impedance.  

52 PHY1_TD_N Output  Ethernet 
PHY_1 
differential 
negative 
transmit signal 

Not connected 

53 PHY1_LED_SPD  Output Ethernet 
PHY_1 10/100 
Mbit link status 

Not connected Low – 100 Mbit, 
High – 10 Mbit. 
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Pin Name Type Description VF6 Pin  
(384 MAPBGA) 

Notes 

56 PHY1_RD_P Input  Ethernet 
PHY_1 
differential 
positive 
receive signal 

Not connected PHY1_RD_N and 
PHY1_RD_P 
signals should be 
routed on a 
baseboard with 
the 100 Ohm 
differential 
impedance. 

58 PHY1_RD_N Input  Ethernet 
PHY_1 
differential 
negative 
receive signal 

Not connected 

Tamper pin (1) 

16 EXT_TAMPER0 Input Vybrid VF6 
tamper input 

EXT_TAMPER0: T14 If unused, this 
pin should be 
connected to 
GND on a 
baseboard. 

Multifunctional pins (31 pins) 

17 PTD6/ 
EXT_TAMPER2 

Input/ 
Output 

Vybrid VF6 
PTD6/ 
QSPI0_A_DQS/
DSPI1_SIN/ 
FB_AD9 

PTD6:V20 (default)  

Vybrid VF6 
tamper input 

EXT_TAMPER2/ 
EXT_WM0_TAMPER_IN: 
T13 (build-time option 
using a Vybrid with 
Security) 

 

18 PTB23/ 
EXT_TAMPER3 

Input/ 
Output 

Vybrid VF6 
PTB23/ 
SAI0_TX_BCLK 
/SCI1_TX/ 
RCON18/ 
FB_ALE/ 
FB_TS/ 
SCI3_RTS/ 
DCU1_G3 

PTB23: A19 (default)  

Vybrid VF6 
tamper 
input/output 

EXT_TAMPER3/ 
EXT_WM0_TAMPER_OUT: U13 
(build-time option using 
a Vybrid with Security) 

 

19 PTB15 Input/ 
Output 

Vybrid VF6 
PTB15/ 
CAN0_TX/ 
I2C0_SDA/ 
DCU0_TCON9/V
IU_PIX_CLK 

PTB15: A14  

21 PTB14 Input/ 
Output 

Vybrid VF6 
PTB14/ 
CAN0_RX/ 
I2C0_SCL/ 
DCU0_TCON8/D
CU1_PCLK 

PTB14: B14  
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Pin Name Type Description VF6 Pin  
(384 MAPBGA) 

Notes 

23 PTD31/ 
EXT_TAMPER4 

Input/ 
Output 

Vybrid VF6 
PTD31/ 
FB_AD31/ 
NF_IO15/ 
FTM3CH0/ 
DSPI2_PCS1 

PTD31: J20 (default)  

Vybrid VF6 
tamper input 

EXT_TAMPER4/ 
EXT_WM1_TAMPER_IN: 
U12 (build-time option 
using a Vybrid with 
Security) 

 

25 PTA22 Input/ 
Output 

Vybrid VF6 
PTA22/ 
TRACED6/ 
SAI2_RX_DATA
/I2C2_SCL/ 
DCU1_TAG/ 
DCU1_TCON0 

PTA22: E17  

26 PTA23 Input/ 
Output 

Vybrid VF6 
PTA23/ 
TRACED7/ 
SAI2_RX_SYNC/ 
I2C2_SDA/ 
DCU1_DE/ 
DCU1_TCON3 

PTA23: C17  

27 PTB17 Input/ 
Output 

Vybrid VF6 
PTB17/ 
CAN1_TX/ 
I2C1_SDA/ 
DCU0_TCON11 

PTB17: A15  

28 PTB6 Input/ 
Output 

Vybrid VF6 
PTB6/ 
FTM0CH6/ 
SCI1_RTS/ 
SCI2_TX/ 
QSPI0_A_CS1/
FB_CLKOUT/ 
VIU_HSYNC 

PTB6: W8  

29 PTB10 Input/ 
Output 

Vybrid VF6 
PTB10/ 
SCI0_TX/ 
DCU0_TCON4/V
IU_DE/ 
CKO1/ 
ENET_TS_CLKIN 

PTB10: B15  

30 PTB11 Input/ 
Output 

Vybrid VF6 
PTB11/SCI0_R
X/DCU0_ 
TCON5/ 
CKO2/ 
ENET0_1588_TMR0 

PTB11: D14  

31 PTB7 Input/ 
Output 

Vybrid VF6 
PTB7/ 
FTM0CH7/ 
SCI1_CTS/ 
QSPI0_B_CS1/
VIU_VSYNC/ 
SCI2_RX 

PTB7: D13  
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Pin Name Type Description VF6 Pin  
(384 MAPBGA) 

Notes 

32 PTA21 Input/ 
Output 

Vybrid VF6 
PTA21/ 
TRACED5/ 
SAI2_RX_BCLK/ 
SCI3_RX/ 
DCU1_VSYNC/ 
DCU1_TCON2 

PTA21: D18  

33 PTB16 Input/ 
Output 

Vybrid VF6 
PTB16/ 
CAN1_RX/ 
I2C1_SCL/ 
DCU0_TCON10 

PTB16: C14  

34 PTA20 Input/ 
Output 

Vybrid VF6 
PTA20/ 
TRACED4/ 
SCI3_TX/ 
DCU1_HSYNC/ 
DCU1_TCON1 

PTA20: B18  

35 PTB26/ 
EXT_TAMPER5 

Input/ 
Output 

Vybrid VF6 
PTB26/ 
SAI0_TX_DATA/ 
SCI1_CTS/ 
RCON21/ 
FB_CS0/ 
NF_CE1/ 
DCU1_G6 

PTB26: A17 (default)  

Vybrid VF6 
tamper 
input/output 

EXT_TAMPER5/ 
EXT_WM1_TAMPER_OUT: U10 
(build-time option using 
a Vybrid with Security) 

 

37 PTB12 Input/ 
Output 

Vybrid VF6 
PTB12/ 
SCI0_RTS/ 
DSPI0_PCS5/ 
DCU0_TCON6/ 
FB_AD1/ 
ENET0_1588_TMR1 

PTB12: E13  

39 PTB13 Input/ 
Output 

Vybrid VF6 
PTB13/ 
SCI0_CTS/ 
DSPI0_PCS4/ 
DCU0_TCON7/ 
FB_AD0/ 
TRACECTL 

PTB13: D15  

44 PTA30 Input/ 
Output 

Vybrid VF6 
PTA30/ 
TRACED14/ 
SAI3_RX_SYNC/ 
ENET1_1588_T
MR2/ 
SCI4_RTS/ 
I2C3_SCL/ 
SCI3_TX 

PTA30: P17  
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Pin Name Type Description VF6 Pin  
(384 MAPBGA) 

Notes 

46 PTA31 Input/ 
Output 

Vybrid VF6 
PTA31/ 
TRACED15/ 
SAI3_TX_SYNC/ 
ENET1_1588_T
MR3/ 
SCI4_CTS/ 
I2C3_SDA/ 
SCI3_RX 

PTA31: P16  

59 PTD28 Input/ 
Output 

Vybrid VF6 
PTD28/ 
FB_AD28/ 
NF_IO12/ 
I2C2_SCL/ 
FTM3CH3/ 
DSPI2_SOUT 

PTD28: H17 (through 
resistors array RN10) 

 

61 PTD29 Input/ 
Output 

Vybrid VF6 
PTD29/ 
FB_AD29/ 
NF_IO13/ 
FTM3CH2/ 
DSPI2_SIN 

PTD29: H18  

63 PTB3 Input/ 
Output 

Vybrid VF6 
PTB3/ 
FTM0CH3/ 
ADC1SE3/ 
EXTRIG/ 
VIU_DATA21/ 
QSPI1_A_DATA1 

PTB3: W7  

64 PTB1 Input/ 
Output 

Vybrid VF6 
PTB1/ 
FTM0CH1/ 
ADC0SE3/ 
RCON30/ 
SAI2_RX_DATA/ 
VIU_DATA19/ 
QSPI1_A_DATA3 

PTB1: T7  

65 PTB4 Input/ 
Output 

Vybrid VF6 
PTB4/ 
FTM0CH4/ 
SCI1_TX/ 
ADC0SE4/ 
VIU_FID/ 
VIU_DATA22/ 
QSPI1_A_DATA0 

PTB4: Y7  

66 PTB2 Input/ 
Output 

Vybrid VF6 
PTB2/ 
FTM0CH2/ 
ADC1SE2/ 
RCON31/ 
SAI2_RX_SYNC/ 
VIU_DATA20/ 
QSPI1_A_DATA2 

PTB2: V7  

67 PTD27 Input/ 
Output 

Vybrid VF6 
PTD27/ 
FB_AD27/ 
NF_IO11/ 
I2C2_SDA/ 
FTM3CH4/ 
DSPI2_SCK 

PTD27: H16 (through 
resistors array RN10) 
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Pin Name Type Description VF6 Pin  
(384 MAPBGA) 

Notes 

68 PTB5 Input/ 
Output 

Vybrid VF6 
PTB5/ 
FTM0CH5/ 
SCI1_RX/ 
ADC1SE4/ 
VIU_DE/ 
VIU_DATA23/ 
QSPI1_A_DQS 

PTB5:Y8  

69 PTD30 Input/ 
Output 

Vybrid VF6 
PTD30/ 
FB_AD30/ 
NF_IO14/ 
FTM3CH1/ 
DSPI2_PCS0 

PTD30: H20 (through 
resistors array RN10) 

 

71 PTA19 Input/ 
Output 

Vybrid VF6 
PTA19/ 
TRACED3/ 
ADC0SE1/ 
FTM1_QD_PHB/ 
SAI2_TX_SYNC/ 
VIU_DATA17/Q
SPI1_A_SCK 

PTA19: U6 (through 
resistor R8) 

 

73 PTB0 Input/ 
Output 

Vybrid VF6 
PTB0/ 
FTM0CH0/ 
ADC0SE2/ 
TRACECTL/ 
SAI2_RX_BCLK/ 
VIU_DATA18/ 
QSPI1_A_CS0 

PTB0: T6 (through 
resistor R11) 

 

Table 2: VF6 SOM P1 Connector 

The following table details the allocation of the external interface connectors pins on the P2 
connector:  

Pin Name Type Description VF6 Pin (384 
MAPBGA) 

Notes 

Power Supply (12 pins) 

1, 6, 7, 
12, 20, 
24, 32, 
42, 48, 
52 

GND Power SOM ground VSS: V11, A1, A20, 
B3, B5, B8, B11, B13, 
B16, B19, C2, D17, 
E5, E8, E11, E14, 
E19, F2, G17, H4, J2, 
J18, M2, M4, M18, R2, 
R18, U7, U19, V13, 
W6, V17, Y1, Y20, 
H19, L19, P19, H7, 
K7, M7, P7, G8, J8, 
L8, N8, H9, J9, K9, 
L9, M9, P9, G10, J10, 
K10, L10, M10, N10, 
H11, J11, K11, L11, 
M11, P11; G12, J12, 
K12, L12, M12, N12, 
H13, K13, M13, P13, 
G14, J14, L14, N14; 
VDD12_AFE: T5; 

Must be 
connected to 
GND on a 
baseboard. 
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Pin Name Type Description VF6 Pin (384 
MAPBGA) 

Notes 

VSS12_AFE: R5; 
VDDA33_AFE: V3; 
VSSA33_AFE: V4; 
VDDA33_ADC: V1; 
VREFH_ADC: W1; 
VREFL_ADC: U3; 
VSSA33_ADC: V2; 
EXT_TAMPER1: U14; 
TEST: T1, T3;  
USB0_GND: V10; 
USB1_GND: Y9; 
VSS_KEL0: U11; 
ADC1SE8: W3;  
ADC1SE9: Y3;  
VADCSE0: Y4;  
VADCSE1: U4;  
VADCSE2: W4;  
VADCSE3: V5 

9 USB0_VBUS Power Vybrid VF6 MCU 
internal voltage 
regulator input 

W11 VBUS voltage 
from the USB0 
interface 
should be 
applied to this 
pin. 

50 USB1_VBUS Power Vybrid VF6 MCU 
internal voltage 
regulator input 

W10 VBUS voltage 
from the USB1 
interface 
should be 
applied to this 
pin. 

USB (4 pins) 

3 USB0_D_P Input/ 
Output 

USB0 differential 
positive data signal 

USB0_DP: T10 USB0_D_P and 
USB0_D_N 
signals should 
be routed on a 
baseboard 
with the 
90 Ohm 
differential 
impedance. 

5 USB0_D_N Input/ 
Output 

USB0 differential 
negative data 
signal 

USB0_DM: T9 

44 USB1_D_P Input/ 
Output 

USB1 differential 
positive data signal 

USB1_DP: W9 USB1_D_P and 
USB1_D_N 
signals should 
be routed on a 
baseboard 
with the 
90 Ohm 
differential 
impedance. 

46 USB1_D_N Input/ 
Output 

USB1 differential 
negative data 
signal 

USB1_DM: V9 

Ethernet (15 pins) 

2 EXT_RMII0_TXD1 Output Vybrid VF6 RMII0 
port transmit data 
output 

PTC6: N1 (through 
resistors array 
RN14) 

The signals of 
the RMII0 and 
RMII1 
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Pin Name Type Description VF6 Pin (384 
MAPBGA) 

Notes 

4 EXT_RMII0_TXD0 Output Vybrid VF6 RMII0 
port transmit data 
output 

PTC7: N2 (through 
resistors array 
RN14) 

interfaces 
should be 
routed on a 
baseboard 
with the 
50 Ohm single 
end 
impedance. 

8 EXT_RMII0_RXD1 Input Vybrid VF6 RMII0 
port receive data 
input 

PTC3: M3 (through 
resistors array 
RN15) 

10 EXT_RMII0_RXD0 Input Vybrid VF6 RMII0 
port receive data 
input 

PTC4: L2 (through 
resistors array 
RN15) 

14 EXT_RMII0_TXEN Output Vybrid VF6 RMII0 
port transmit data 
valid output 

PTC8: N4 (through 
resistors array 
RN14) 

16 EXT_RMII0_RXER Input Vybrid VF6 RMII0 
port PHY error 
input 

PTC5: M1 (through 
resistors array 
RN15) 

18 EXT_RMII0_CRSDV Input Vybrid VF6 RMII0 
port receive data 
valid input 

PTC2: M5 (through 
resistors array 
RN15) 

22 EXT_RMII_REF_CLK Output Vybrid VF6 RMII0 
and RMII1 
reference clock 
output 

 

26 EXT_RMII1_TXD1 Output Vybrid VF6 
Ethernet RMII1 
port transmit data 
output 

PTC15: P2 (through 
resistors array RN18) 

28 EXT_RMII1_TXD0 Output Vybrid VF6 
Ethernet RMII1 
port transmit data 
output 

PTC16: R3 (through 
resistors array RN18) 

30 EXT_RMII1_TXEN Output Vybrid VF6 
Ethernet RMII1 
port transmit data 
valid output 

PTC17: R4 (through 
resistors array RN18) 

34 EXT_RMII1_RXD1 Input Vybrid VF6 
Ethernet RMII1 
port receive data 
input 

PTC12: P3 (through 
resistors array RN19) 

36 EXT_RMII1_RXD0 Input Vybrid VF6 
Ethernet RMII1 
port receive data 
input 

PTC13: P1 (through 
resistors array RN19) 

38 EXT_RMII1_CRSDV Input Vybrid VF6 RMII1 
port receive data 
valid input 

PTC11: P4 (through 
resistors array RN19) 

40 EXT_RMII1_RXER Input Vybrid VF6 RMII1 
port PHY error 
input 

PTC14: R1 (through 
resistors array RN19) 
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Pin Name Type Description VF6 Pin (384 
MAPBGA) 

Notes 

Multifunctional pins (49 pins) 

11 PTB8 Input/ 
Output 

Vybrid VF6 
PTB8/FTM1CH0/ 
FTM1_QD_PHA/ 
VIU_DE/ 
DCU1_R6 

PTB8: J16  

13 PTA17/ 
USB0_VBUS_DETECT 

Input/ 
Output 

Vybrid VF6 
USB0_VBUS_DETECT 
input 

USB0_VBUS_DETECT: 
Y11 (default) 

 

Vybrid VF6 
PTA17/TRACED1/ 
USB0_VBUS_OC/ 
ADC1SE1/ 
USB0_SOF_PULSE/ 
VIU_DATA15/ 
I2C1_SCL 

PTA17: Y6 (build-
time option) 

 

15 PTE2 Input/ 
Output 

Vybrid VF6 
PTE2/DCU0_PCLK 

PTE2: N19 (through 
resistors array RN9) 

 

17 PTE4 Input/ 
Output 

Vybrid VF6 
PTE4/DCU0_DE/ 
DCU0_TCON3 

PTE4: N20  

19 PTE0 Input/ 
Output 

Vybrid VF6 
PTE0/ 
DCU0_HSYNC/ 
DCU0_TCON1/ 
BOOTMOD1 

PTE0: N16  

21 PTE1 Input/ 
Output 

Vybrid VF6 
PTE1/ 
DCU0_VSYNC/ 
DCU0_TCON2/ 
BOOTMOD0 

PTE1: N18  

23 PTE21 Input/ 
Output 

Vybrid VF6 
PTE21/DCU0_B0 

PTE21: V16  

25 PTE22 Input/ 
Output 

Vybrid VF6 
PTE22/DCU0_B1 

PTE22: W17  

27 PTE23 Input/ 
Output 

Vybrid VF6 
PTE23/DCU0_B2/ 
RCON12 

PTE23: J17  

29 PTE24 Input/ 
Output 

Vybrid VF6 
PTE24/DCU0_B3/ 
RCON13 

PTE24:D19  

31 PTE25 Input/ 
Output 

Vybrid VF6 
PTE25/DCU0_B4/ 
RCON14 

PTE25: C19  

33 PTE26 Input/ 
Output 

Vybrid VF6 
PTE26/DCU0_B5/ 
RCON15 

PTE26: C20  

35 PTE27 Input/ 
Output 

Vybrid VF6 
PTE27/DCU0_B6/ 
RCON16/ 
I2C1_SCL 

PTE27: B20  

37 PTE28 Input/ 
Output 

Vybrid VF6 
PTE28/DCU0_B7/ 
RCON17/ 
I2C1_SDA/ 
EWM_out 

PTE28: K16  
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Pin Name Type Description VF6 Pin (384 
MAPBGA) 

Notes 

39 PTE13 Input/ 
Output 

Vybrid VF6 
PTE13/DCU0_G0 

PTE13: Y16  

41 PTE6 Input/ 
Output 

Vybrid VF6 
PTE6/DCU0_R1 

PTE6: W16  

43 PTE7 Input/ 
Output 

Vybrid VF6 
PTE7/DCU0_R2/ 
RCON0 

PTE7: M20  

45 PTE8 Input/ 
Output 

Vybrid VF6 
PTE8/DCU0_R3/ 
RCON1 

PTE8: M19  

47 PTE9 Input/ 
Output 

Vybrid VF6 
PTE9/DCU0_R4/ 
RCON2 

PTE9: M17  

49 PTE10 Input/ 
Output 

Vybrid VF6 
PTE10/ 
DCU0_R5/ 
RCON3 

PTE10: M16  

51 PTE11 Input/ 
Output 

Vybrid VF6 
PTE11/ 
DCU0_R6/ 
RCON4 

PTE11: L16  

53 PTE12 Input/ 
Output 

Vybrid VF6 
PTE12/ 
DCU0_R7/ 
DSPI1_PCS3/ 
RCON5/ 
LPT_ALT0 

PTE12: L17  

54 PTB18/ 
USB1_VBUS_DETECT 

Input/ 
Output 

Vybrid VF6 
USB1_VBUS_DETECT 
input 

USB1_VBUS_DETECT: 
U9 (default) 

 

Vybrid VF6 
PTB18/ 
DSPI0_PCS1/ 
EXT_AUDIO_MCLK/ 
VIU_DATA9 

PTB18: B12  
(build-time option) 

55 PTE14 Input/ 
Output 

Vybrid VF6 
PTE14/DCU0_G1 

PTE14: W15  

56 PTB20 Input/ 
Output 

Vybrid VF6 
PTB20/ 
DSPI0_SIN/ 
VIU_DATA11 

PTB20: A13  

57 PTE15 Input/ 
Output 

Vybrid VF6 
PTE15/ 
DCU0_G2/ 
RCON6 

PTE15: L18  

58 PTB21 Input/ 
Output 

Vybrid VF6 
PTB21/ 
DSPI0_SOUT/ 
VIU_DATA12/ 
DCU1_PCLK 

PTB21: E12  

59 PTE16 Input/ 
Output 

Vybrid VF6 
PTE16/ 
DCU0_G3/ 
RCON7 

PTE16: L20  
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Pin Name Type Description VF6 Pin (384 
MAPBGA) 

Notes 

60 PTB22 Input/ 
Output 

Vybrid VF6 
PTB22/ 
DSPI0_SCK/ 
VIU_FID 

PTB22: D12  

61 PTE17 Input/ 
Output 

Vybrid VF6 
PTE17/ 
DCU0_G4/ 
RCON8 

PTE17: K20  

62 PTA29 Input/ 
Output 

Vybrid VF6 
PTA29/ 
TRACED13/ 
SAI3_TX_DATA/ 
ENET1_1588_TMR1/ 
SCI4_RX/ 
SDHC1_DAT3/ 
DCU1_TCON9 

PTA29: P18  

63 PTE18 Input/ 
Output 

Vybrid VF6 
PTE18/ 
DCU0_G5/ 
RCON9 

PTE18: K19  

64 PTA28 Input/ 
Output 

Vybrid VF6 
PTA28/ 
TRACED12/ 
SAI3_RX_DATA/ 
ENET1_1588_TMR0/ 
SCI4_TX/ 
SDHC1_DAT2/ 
DCU1_TCON8 

PTA28: P20  

65 PTE19 Input/ 
Output 

Vybrid VF6 
PTE19/ 
DCU0_G6/ 
RCON10/ 
I2C0_SCL 

PTE19: K18  

66 PTA27 Input/ 
Output 

Vybrid VF6 
PTA27/ 
TRACED11/ 
SAI3_RX_BCLK/ 
SDHC1_DAT1/ 
DCU1_TCON7 

PTA27: R20  

67 PTE20 Input/ 
Output 

Vybrid VF6 
PTE20/ 
DCU0_G7/ 
RCON11/ 
I2C0_SDA/ 
EWM_in 

PTE20: A12  

68 PTA26 Input/ 
Output 

Vybrid VF6 
PTA26/ 
TRACED10/ 
SAI3_TX_BCLK/ 
SDHC1_DAT0/ 
DCU1_TCON6 

PTA26: R19  

69 PTE5 Input/ 
Output 

Vybrid VF6 
PTE5/DCU0_R0 

PTE5: T16  

70 PTB19 Input/ 
Output 

Vybrid VF6 
PTB19/ 
DSPI0_PCS0/ 
VIU_DATA10 

PTB19: C13  
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Pin Name Type Description VF6 Pin (384 
MAPBGA) 

Notes 

71 PTA16 Input/ 
Output 

Vybrid VF6 
PTA16/ 
TRACED0/ 
USB0_VBUS_EN/ 
ADC1SE0/ 
SAI2_TX_BCLK/ 
VIU_DATA14/ 
I2C0_SDA 

PTA16: Y5  

72 PTA24 Input/ 
Output 

Vybrid VF6 
PTA24/ 
TRACED8/ 
USB1_VBUS_EN/ 
SDHC1_CLK/ 
DCU1_TCON4/WDOG 

PTA24: R16  

73 PTC29 Input/ 
Output 

Vybrid VF6 
PTC29/ 
SAI1_TX_DATA/ 
DSPI0_PCS2/ 
RCON27/ 
FB_BE1/ 
FB_TSIZ1/ 
DCU1_B4 

PTC29: C16  

74 PTA25 Input/ 
Output 

Vybrid VF6 
PTA25/ 
TRACED9/ 
USB1_VBUS_OC/ 
SDHC1_CMD/ 
DCU1_TCON5 

PTA25: R17  

75 PTC31 Input/ 
Output 

Vybrid VF6 
PTC31/ 
SAI1_TX_SYNC/ 
RCON29/ 
ADC1SE5/ 
DCU1_B6 

PTC31: W5  

76 PTA12 Input/ 
Output 

Vybrid VF6 
PTA12/ 
TRACECK/ 
EXT_AUDIO_MCLK/ 
VIU_DATA13/ 
I2C0_SCL 

PTA12: L3  

77 PTC26 Input/ 
Output 

Vybrid VF6 
PTC26/ 
SAI1_TX_BCLK/ 
DSPI0_PCS5/ 
RCON24/FB_TA/ 
NF_RB/DCU1_B7 

No connection 
(default) 

 

PTC26 D16 (through 
resistor R52; build-
time option, if NAND 
Flash is not 
installed) 

78 PTC28 Input/ 
Output 

Vybrid VF6 
PTC28/ 
SAI1_RX_DATA/ 
DSPI0_PCS3/ 
RCON26/ 
FB_BE2/ 
FB_CS2/ 
NF_CLE/ 
DCU1_B3 

No connection 
(default) 

 

PTC28 E15 (through 
resistor R57; build-
time option, if NAND 
Flash is not 
installed) 
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Pin Name Type Description VF6 Pin (384 
MAPBGA) 

Notes 

79 PTC27 Input/ 
Output 

Vybrid VF6 
PTC27/ 
SAI1_RX_BCLK/ 
DSPI0_PCS4/ 
RCON25/ 
FB_BE3/ 
FB_CS3/ 
NF_ALE/ 
DCU1_B2 

No connection 
(default) 

 

PTC27 E16 (through 
resistor R54; build-
time option, if NAND 
Flash is not 
installed) 

80 PTC30 Input/ 
Output 

Vybrid VF6 
PTC30/ 
SAI1_RX_SYNC/ 
DSPI1_PCS2/ 
RCON28/ 
FB_BE0/ 
FB_TSIZ0/ADC0SE5
/DCU1_B5 

PTC30: T8  

Table 3: VF6 SOM P2 Connector 

2.16.1. Unavailable Signals of Vybrid VF6 MCU 
The following signals of the Vybrid VF6 MCU are not available on the interface connectors. These signals 
are unused in the VF6 SOM design:  

VF6 pin 
(384 

MAPBGA) 

Name Type Description Notes 

V15 PTA7 Input/Output Vybrid VF6 
PTA7/VIU_PIX_CLK 

 

V6 PTA18 Input/Output Vybrid VF6 
PTA18/TRACED2/ 
ADC0SE0/FTM1_QD_PHA/ 
SAI2_TX_DATA/ 
VIU_DATA16/I2C1_SDA 

 

A16 PTB28 Input/Output Vybrid VF6 
PTB28/SAI0_TX_SYNC/ 
RCON23/FB_RW/DCU1_B6 

Floating 

B1 DDR_ODT1 Output Vybrid VF6 DDR 
controller control output 

Floating 

B10 DDR_A15 Output Vybrid VF6 DDR 
controller address output 

Floating 

T18 PTD13 Input/Output Vybrid VF6 
PTD13/QSPI0_B_DQS/ 
DSPI3_SCK/FB_AD2 

Floating 

G19 PTD24 Input/Output Vybrid VF6 
PTD24/FB_AD24/NF_IO8/ 
FTM3CH7 

Floating 

G18 PTD25 Input/Output Vybrid VF6 
PTD25/FB_AD25/ 
NF_IO9/FTM3CH6 

Floating 

G16 PTD26 Input/Output Vybrid VF6 
PTD26/FB_AD26/ 
NF_IO10/FTM3CH5/ 
SDHC1_WP 

Floating 
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VF6 pin 
(384 

MAPBGA) 

Name Type Description Notes 

T1 TEST2 Input/Output Vybrid VF6 factory test 
pin 

Connected to GND 

T3 TEST Input/Output Vybrid VF6 factory test 
pin 

Connected to GND 

U14 EXT_TAMPER1 Input Vybrid VF6 tamper input Connected to GND 

W3 ADC1SE8 Input Vybrid VF6 ADC input Connected to GND 

Y3 ADC1SE9 Input Vybrid VF6 ADC input Connected to GND 

Y4 VADCSE0 Input Vybrid VF6 video ADC 
input 

Connected to GND 

U4 VADCSE1 Input Vybrid VF6 video ADC 
input 

Connected to GND 

W4 VADCSE2 Input Vybrid VF6 video ADC 
input 

Connected to GND 

V5 VADCSE3 Input Vybrid VF6 video ADC 
input 

Connected to GND 

W14 LVDS0P Output Vybrid VF6 test pin Floating 

Y14 LVDS0N Output Vybrid VF6 test pin Floating 

Y15 PTE3 Input/Output Vybrid VF6 
PTE3/DCU0_TAG/ 
DCU0_TCON0 

Floating 

Table 4: Unavailable Signals of the Vybrid VF6 MCU 

3. Mechanical Specifications 

3.1. VF6 SOM Mechanicals 

The VF6 SOM is implemented as a miniature 30 x 57 x 5.4 mm module.  

The VF6 SOM PCB thickness is 1.6+/- 0.16 mm. The maximum height of the SOM 
components on the both sides of the module is 1.8 mm. 

The VF6 SOM includes a mounting hole so that the module can be mechanically secured to a 
baseboard, reducing the risk of connector-to-PCB intermittence that might occur during 
NEBS vibration and earthquake testing (or during real events that those tests simulate).  

The following figure shows the location of the mounting hole and the SOM connectors on the 
module:  
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Figure 2: VF6 SOM Bottom View 

3.2. VF6 SOM Connectors Mechanicals 

On a baseboard, the VF6 SOM is installed into two 80-pin Hirose DF40 series 0.4mm-pitch 
board-to-board connectors. The exact part number of the connectors is Hirose  
DF40C-80DP-0.4V(51). Mechanical details of the connectors can be found in the 
corresponding datasheet. 

The recommended mating connectors for a baseboard is the Hirose DF40HC(4.0)-80DS-0.4V 
connector, which provides 4 mm stacking height for the VF6 SOM. The maximum height of the 
SOM above a baseboard for 4 mm stacking height is 7.6 mm. 

Other possible options of mating connectors for the baseboard are: 

• DF40HC(2.0)-80DS-0.4V provides 5.7 mm of a maximum height of the SOM above the 
baseboard. This option does not allow placing components and conductive traces on the 
baseboard under the SOM. 

• DF40HC(3.0)-80DS-0.4V provides 6.6 mm of a maximum height of the SOM above the 
baseboard. This option does not allow placing components on the baseboard under the 
SOM. 

• DF40HC(3.5)-80DS-0.4V provides 7.1 mm of a maximum height of the SOM above the 
baseboard. 

4. Environment Specifications 

4.1. Recommended Operating Conditions 

The following table lists the recommended operating conditions of the VF6 SOM:  

Symbol Parameter Range 

TA Ambient temperature Standard option (default) 0 to +85 ºC 

Industrial temperature grade 
option 

-40 to +85 ºC 

VCC3 +3.3 V power supply +3.3 V +/-5% 

Table 5: Recommended Operating Conditions 
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5. Document Revision History 

Revision Date Changes Summary 

2.6 September 30, 2015 • Added a new Section 2.3.3 “Microcontroller 
Boot Selection”. 

2.5 August 18, 2015 • Corrected the description for pin 39 in Table 2 
“VF6 SOM P1 Connector”. 

2.4 July 3, 2015 • Updated Section 2.5.1 “Power Source”. 

2.3 May 7, 2015 • Updated the list of SDRAM devices in Section 
2.8.1 “SDRAM Architecture”. 

2.2 November 12, 2014 • Corrected the typo for pin 28 (PTB6) in Table 2 
“VF6 SOM P1 Connector”. 

2.1 November 5, 2014 • Corrected the description of VF6 pin A16 in 
Table 4 “Unavailable Signals of the Vybrid VF6 
MCU”. 

2.0 September 30, 2014 • Updated the list of recommended mating 
connectors in Section 3.2 “VF6 SOM 
Connectors Mechanicals”. 

1.9 September 1, 2014 • Corrected the description of pin 26 (PTA23) in 
Table 2 “VF6 SOM P1 Connector”. 

1.8 June 20, 2014 • Updated the references to NAND Flash size 
from “512 Mbytes” to “up to 1024 Mbytes”.  

1.7 May 29, 2014 • Reflected changes in hardware architecture 
(SDRAM, Flash, Ethernet interface).  

1.6 May 27, 2014 • Corrected errors in VF6 pin descriptions of pin 
46 in Table 2 “VF6 SOM P1 Connector” and pin 
54 in Table 3 ““VF6 SOM P2 Connector”.  

1.5 December 27, 2013 • Corrected VP6 pin for Ethernet pins 26, 28, 30 
in Table 3 “VF6 SOM P2 Connector”. 

1.4 November 22, 2013 • Corrected a typo in the list of power supply 
pins in Table 2 “VF6 SOM P1 Connector”. 

1.3 November 8, 2013 • Updated Section 3.2 “VF6 SOM Connectors 
Mechanicals” to extend the list of mating 
connectors for a baseboard. 

1.2 August 22, 2013 • Clean-up Table 2. 

1.1 August 20, 2013 • Updated the description of pin 66 in Table 3 
“VF6 SOM P2 Connector”; 

• Clean-up version. 

1.0 July 31, 2013 Initial revision. 
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