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Introduction 

Frontgrade’s RPMG1-VNXP brings supercomputing-class intelligence to the compact VNX+ form factor, delivering the 

performance and resilience demanded by next-generation mission critical applications. Powered by the AMD Versal Edge 

VE2302 Adaptive Compute Acceleration Platform (ACAP), the module combines AI acceleration, DSP horsepower, 

programmable logic, and powerful processing subsystem based on 2x ARM Cortex-A72 and 2x Cortex-R5F compute elements 

in a compact, low-volume, plug-in module. 

With AI performance up to 11.5 TOPS, high-speed 10GBase-KR, PCIe Gen3, 25Gbps transceiver interfaces, and flexible sensor 

I/O, the RPMG1-VNXP enables real-time analytics, waveform processing, and adaptive communications. Built-in memory, 

telemetry, and system monitoring support autonomous, long-duration operations while ensuring mission reliability. 

Lightweight and power-efficient, the RPMG1-VNXP withstands harsh environments with radiation tolerance up to 30 krads, 

SEL immunity >37 MeV-cm²/mg, and a proven reliability pedigree. 

Ideal for software-defined radios, EO/IR processing, anomaly detection, and edge AI triage/prioritization, the RPMG1-VNXP 

empowers remote deployment reconfigurability—unlocking smarter, more adaptable missions. 

Applications 

• Edge AI/ML processing (hazard detection, target recognition, real-time autonomous decision making) 

• Software Defined Radio (SDR); Synthetic Aperture Radar (SAR) processing 

• Multi-sensor data fusion (RF, optical, radar payloads) 

• LEO satellite constellations and proliferated architectures 

• EO/IR waveform processing 

• Edge AI Triage & Data Reduction 

• Autonomous Navigation and Guidance 

• Comms and Beamforming 

 

Why It Matters  

Missions are increasingly constrained not by data collection, but by the ability to process and act on that data fast enough. 

The RPMG1-VNXP closes that gap by bringing high-performance, AI-enabled computing directly to the edge in a compact, 

flight-ready form factor. This means missions can analyze sensor data in real time, reduce reliance on limited downlink 

bandwidth, and respond autonomously to dynamic conditions—whether that’s prioritizing critical imagery, adapting 

communications, or detecting anomalies before they escalate. By combining supercomputing-class performance with 

radiation-tolerant reliability, it enables more capable, resilient, and cost-effective missions without increasing size, weight, 

or power constraints. 
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Preliminary Ordering Information  

Ordering PN Product Grade Target Mission Class / Environment 

RPMG1-VNXP-OP-EDU E = EDU/EM (Room Temp only) Lab / Development Use Cases 

RPMG1-VNXP-OP-FM4 COTS Parts Grade (-10°C to +50°C) Target Mission Class D 

RPMG1-VNXP-OP-FM3 Level 3 Parts Grade (-10°C to +50°C) Target Mission Class C 

Note: Frontgrade makes best effort to fit equivalent parts grading to build corresponding FM# level, but exceptions should 

be expected, particularly where Level 1 or Level 2 parts grades are not achievable/practical for standard hardware builds. 

 

  



h 

 

4350 Centennial Blvd., Colorado Springs, CO 80907  •  frontgrade.com  •  sales@frontgrade.com  Page 4 of 31 

RPMG1-VNXP 

Versal VE2302 VNX+ Reconfigurable Processing Module PRELIMINARY DATASHEET 

Version #: 1.0 4/21/2026 

Features 

Processing 

• Versal Edge VE2302 ACAP 

— 34 AI Engines (up to 11.5 TOPS INT8) 

— 464 DSP Blocks (up to 700 GFLOPS FP32) 

— 229k PL fabric 

— 4x Processing elements: 

• Dual ARM-Cortex A72  

• Dual Cortex-R5F  

• 8x GTYP Transceivers 

Memory Support 

• 8GB 2400MT/s DDR4 x32 bus + 8bit SECDED ECC 

• 32GB e.MMC 5.1 

Telemetry 

• Temperature Sensor 

• Current Sensor 

• Voltages 

Security Features 

• Secure Boot/Secure Updates 

• Security Engine 

 

 

 

Interfaces 

• 4x lanes of 10GBase-KR 

• PCIe Gen 3.0 x4 

• SERDES can be re-purposed for 8x JESD204C lanes 

• 14x GP LVDS 

• 6x Differential Sensor Clocks 

• 22 SE I/O (1.8V) 

• 2x 1000Base-T (no magnetics) 

• 1x RS-422 UART 

• Utility and Debug Interfaces 

• 12V VS1 Input Supply 

 

Mass & Thermal 

• Mass: <0.6 kg 

• 19mm VNX+ form factor (400 pin profile) 

• -10°C to +50°C (referenced to wedge lock edge) 

• Power Dissipation: <40W max 

Operational Life / Reliability and Performance 

• Module reliability over 0.92 @ 5 years @ 65°C 

• Module MTBF: >530K hours 

• System SEU rate: No more than one ground 
intervention per year for GEO Missions 

• TID: Up to 30 krads (Si) 

• SEL immunity < 37MeV-cm2/mg 
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Figure 1. RPMG1-VNXP Generic Block Diagram 
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Figure 2. Versal VE2302 Generic Block Diagram 
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Backplane Slot Profile and Connection Tables 

The SBC is a 19mm pitch VNX+ plug-in module (PIM). As such, the backplane interface is a single 400-pin connector based on 

Profile: VNX.PL-1-19.400-7.2.1.1-SBC 

For reference, the connector pinout segments taken from VITA 90.0 are shown below. 

Table 1. Plug-In Module S0, S1, and S2 Segments 

Segment Name Description 

S0 - Utility Segment Pin region containing power and other utility signals common to all Payload 

Templates and slot profiles. 

S1 - Communications Segment Pin region containing communications ports based on industry-standard fabrics and 

interfaces. 

S2 - Overlay Segment Copper and/or coaxial/optical Connector Module regions for functional or 

application-specific pin/signal definitions. 

 

 

Figure 3. 400-Pin 19mm PIM Segment Diagram 

As the diagram suggests, S0 is focused on Power and Utility Plane Signals.  Segment S1 focusses on Control Plane 

(CP), Data Plane (DP), and Expansion Plane (EP).  The final segment S2 is called an Overlay which allocates pins 

for application specific signal choices or allocate space for optical and coax apertures. 
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P1 Backplane Connector Signal/Pin Mapping 

Connector Manufacturer: TBS 

Manufacturer Part Number: TBS 

Mates with Backplane Connector Part Number: TBS 

Table 2. 400-pin Connector Pinout 

0.16

2024-08-29

Col Plane Pin Signal Name Plane Pin Signal Name Plane Pin Signal Name Plane Pin Signal Name Plane Pin Signal Name Plane Pin Signal Name Plane Pin Signal Name Plane Pin Signal Name Col

1 A1 EP1_RX0_P B1 C1 EP1_RX3_P D1 E1 EP2_RX/TX5_P F1 G1 H1 1
2 A2 EP1_RX0_N B2 C2 EP1_RX3_N D2 E2 EP2_RX/TX5_N F2 G2 H2 2
3 A3 B3 EP1_RX2_P C3 D3 EP2_RX/TX2_P E3 F3 GBE1_MDI0_P G3 H3 3
4 A4 B4 EP1_RX2_N C4 D4 EP2_RX/TX2_N E4 F4 GBE1_MDI0_N G4 H4 4
5 A5 EP1_RX1_P B5 C5 EP2_RX/TX0_P D5 E5 EP2_RX/TX6_P F5 G5 GND H5 GND 5
6 A6 EP1_RX1_N B6 C6 EP2_RX/TX0_N D6 E6 EP2_RX/TX6_N F6 G6 H6 6
7 A7 B7 DP1_RX1_P C7 D7 N/C E7 F7 GBE1_MDI1_P G7 H7 7
8 A8 B8 DP1_RX1_N C8 D8 N/C E8 F8 GBE1_MDI1_N G8 H8 8
9 A9 DP1_RX0_P B9 C9 DP1_RX3_P D9 E9 N/C F9 G9 H9 9

10 A10 DP1_RX0_N B10 C10 DP1_RX3_N D10 E10 N/C F10 G10 GND H10 GND 10
11 A11 B11 DP1_RX2_P C11 D11 N/C E11 F11 GBE1_MDI2_P G11 H11 11
12 A12 B12 DP1_RX2_N C12 D12 N/C E12 F12 GBE1_MDI2_N G12 H12 12
13 A13 N/C B13 C13 SM_RESET* D13 E13 N/C F13 G13 N/C H13 N/C 13
14 A14 N/C B14 C14 SM_STAT D14 E14 N/C F14 G14 VAUX H14 N/C 14
15 A15 B15 SMA_SCL C15 D15 MP1_RXD E15 F15 GBE1_MDI3_P G15 GND H15 GND 15
16 A16 B16 SMA_SDA C16 D16 MP1_TXD E16 F16 GBE1_MDI3_N G16 UEIO0_3.3 - SPI0_CLK H16 N/C 16
17 A17 N/C B17 C17 EP1_TX3_P D17 E17 REFCLK_P F17 G17 UEIO1_3.3 - SPI0_MOSI H17 SYSRESET_B 17
18 A18 N/C B18 C18 EP1_TX3_N D18 E18 REFCLK_N F18 G18 UEIO2_3.3 - SPI0_MISO H18 GND 18
19 A19 B19 EP1_TX1_P C19 D19 EP2_RX/TX3_P E19 F19 AUXCLK_P G19 GND H19 SER1_RX_P 19
20 A20 B20 EP1_TX1_N C20 D20 EP2_RX/TX3_N E20 F20 AUXCLK_N G20 UEIO3_3.3 - SPI0_CS0 H20 SER1_RX_N 20
21 A21 EP1_TX0_P B21 C21 EP2_RX/TX1_P D21 E21 EP2_RX/TX7_P F21 G21 UEIO4_3.3 - SPI0_CS1 H21 SER1_TX_P 21
22 A22 EP1_TX0_N B22 C22 EP2_RX/TX1_N D22 E22 EP2_RX/TX7_N F22 G22 UEIO5_3.3 - SPI0_CS2 H22 SER1_TX_N 22
23 A23 B23 EP1_TX2_P C23 D23 EP2_RX/TX4_P E23 F23 N/C G23 GND H23 GND 23
24 A24 B24 EP1_TX2_N C24 D24 EP2_RX/TX4_N E24 F24 N/C G24 UEIO6_3.3 - I2C0_SDL H24 GA0* 24
25 A25 DP1_TX0_P B25 C25 DP1_TX3_P D25 E25 N/C F25 G25 UEIO7_3.3 - I2C_SDA H25 GA1* 25
26 A26 DP1_TX0_N B26 C26 DP1_TX3_N D26 E26 N/C F26 G26 N/C H26 GA2* 26
27 A27 B27 DP1_TX2_P C27 D27 N/C E27 F27 GPLVDS1_P G27 GND H27 GA3* 27
28 A28 B28 DP1_TX2_N C28 D28 N/C E28 F28 GPLVDS1_N G28 GDISCRETE1 - (MR*) H28 GA4* 28
29 A29 DP1_TX1_P B29 C29 N/C D29 E29 N/C F29 G29 GPIO1 - 3.3 H29 GAP* 29
30 A30 DP1_TX1_N B30 C30 N/C D30 E30 N/C F30 G30 GPIO2 - 3.3 H30 GND 30
31 A31 B31 MGT2_CLK_P C31 D31 SENSOR_CLK1_P E31 F31 JTAG - TRST* G31 H31 JTAG - TCK 31
32 A32 B32 MGT2_CLK_N C32 D32 SENSOR_CLK1_N E32 F32 JTAG - Select G32 H32 JTAG - TDI 32
33 A33 N/C B33 C33 SENSOR_CLK0_P D33 E33 SEIO_PS_1.8_0 F33 G33 JTAG - TMS H33 33
34 A34 N/C B34 C34 SENSOR_CLK0_N D34 E34 SEIO_PS_1.8_1 F34 G34 JTAG - TDO H34 34
35 A35 B35 LVDS2_P C35 D35 SEIO_PS_1.8_2 E35 F35 SEIO_PS_3.3_0 G35 H35 SEIO_PL_3.3/1.8_0 35
36 A36 B36 LVDS2_N C36 D36 SEIO_PS_1.8_3 E36 F36 SEIO_PS_3.3_1 G36 H36 SEIO_PL_3.3/1.8_1 36
37 A37 MGT1_CLK_P B37 C37 LVDS5_P D37 E37 SEIO_PS_1.8_4 F37 G37 SEIO_PL_3.3/1.8_2 H37 GND 37
38 A38 MGT1_CLK_N B38 C38 LVDS5_N D38 E38 SEIO_PS_1.8_5 F38 G38 SEIO_PL_3.3/1.8_3 H38 38
39 A39 B39 LVDS3_P C39 D39 SEIO_PS_1.8_6 E39 F39 SEIO_PS_3.3_2 G39 H39 SEIO_PL_3.3/1.8_4 39
40 A40 B40 LVDS3_N C40 D40 SEIO_PS_1.8_7 E40 F40 SEIO_PS_3.3_3 G40 H40 SEIO_PL_3.3/1.8_5 40
41 A41 LVDS0_P B41 C41 LVDS6_P D41 E41 SEIO_PS_3.3_4 F41 G41 SEIO_PL_3.3/1.8_6 H41 41
42 A42 LVDS0_N B42 C42 LVDS6_N D42 E42 SEIO_PS_3.3_5 F42 G42 SEIO_PL_3.3/1.8_7 H42 42
43 A43 B43 LVDS4_P C43 D43 GBE2_MDI0_P E43 F43 SEIO_PL_3.3/1.8_16 G43 H43 SEIO_PL_3.3/1.8_8 43
44 A44 B44 LVDS4_N C44 D44 GBE2_MDI0_N E44 F44 SEIO_PL_3.3/1.8_17 G44 H44 SEIO_PL_3.3/1.8_9 44
45 A45 LVDS1_P B45 C45 LVDS7_P D45 E45 GBE2_MDI2_P F45 G45 SEIO_PL_3.3/1.8_10 H45 45
46 A46 LVDS1_N B46 C46 LVDS7_N D46 E46 GBE2_MDI2_N F46 G46 SEIO_PL_3.3/1.8_11 H46 46
47 A47 B47 SENSOR_CLK2_P C47 D47 GBE2_MDI1_P E47 F47 GPLVDS2_P G47 H47 SEIO_PL_3.3/1.8_12 47
48 A48 B48 SENSOR_CLK2_N C48 D48 GBE2_MDI1_N E48 F48 GPLVDS2_N G48 H48 SEIO_PL_3.3/1.8_13 48
49 A49 N/C B49 C49 SENSOR_CLK3_P D49 E49 GBE2_MDI3_P F49 G49 SEIO_PL_3.3/1.8_14 H49 49
50 A50 N/C B50 C50 SENSOR_CLK3_N D50 E50 GBE2_MDI3_N F50 G50 SEIO_PL_3.3/1.8_15 H50 50
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Revision:  Title: 400-Pin HSDC Without CM VITA 90.1 Slot Profile: VITA 90 400-Pin IO Intensive Compute Profile

AMPS String TBD
Date: Use: Compute Module, Single Video, Mezz I/O

 

  

  

KEY: SEIO_PL_3.3/1.8_x  =>  Single -Ended Programmable Logic Signal - all signals either 3.3V or 1.8V per Bank IO voltage load option 

Single Ended

Signals GPIO1/2 - PS_3.3     =>  Single -Ended ARM Processor Subsystem Signal - 3.3V volts I/O

SEIO_PS_3.3_x         =>  Single -Ended ARM Processor Subsystem Signal - 3.3V volts I/O

SEIO_PS_1.8_x         =>  Single -Ended ARM Processor Subsystem Signal - 1.8V volts I/O
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Backplane Pin list / Cross Reference 

Table 3. 400-pin Connector, ROW A 

Column Row Plane Vita 90 
Pin  

 

VITA 90 
Connector 
Pin Name 

RPMG1-VNXP 
Name 

1 ROW A Expansion A1 EP1_RX0_P EP1_RX0_P 

2 ROW A Expansion A2 EP1_RX0_N EP1_RX0_N 

3 ROW A Expansion A3 GND GND 

4 ROW A Expansion A4 GND GND 

5 ROW A Expansion A5 EP1_RX1_P EP1_RX1_P 

6 ROW A Expansion A6 EP1_RX1_N EP1_RX1_N 

7 ROW A Data A7 GND GND 

8 ROW A Data A8 GND GND 

9 ROW A Data A9 DP1_RX0_P DP1_RX0_P 

10 ROW A Data A10 DP1_RX0_N DP1_RX0_N 

11 ROW A Data A11 GND GND 
12 ROW A Data A12 GND GND 
13 ROW A Control A13 CP1_RX0_P N/C 

14 ROW A Control A14 CP1_RX0_N N/C 

15 ROW A Control A15 GND GND 

16 ROW A Control A16 GND GND 

17 ROW A Control A17 CP1_TX0_P N/C 

18 ROW A Control A18 CP1_TX0_N N/C 

19 ROW A Expansion A19 GND GND 

20 ROW A Expansion A20 GND GND 

21 ROW A Expansion A21 EP1_TX0_P EP1_TX0_P 

22 ROW A Expansion A22 EP1_TX0_N EP1_TX0_N 

23 ROW A Expansion A23 GND GND 

24 ROW A Expansion A24 GND GND 

25 ROW A Data A25 DP1_TX0_P DP1_TX0_P 

26 ROW A Data A26 DP1_TX0_N DP1_TX0_N 

27 ROW A Data A27 GND GND 

28 ROW A Data A28 GND GND 

29 ROW A Data A29 DP1_TX1_P DP1_TX1_P 

30 ROW A Data A30 DP1_TX1_N DP1_TX1_N 

31 ROW A Control A31 GND GND 

32 ROW A Control A32 GND GND 

33 ROW A Control A33 CP2_TX0_P N/C 

34 ROW A Control A34 CP2_TX0_N N/C 
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Column Row Plane Vita 90 
Pin  

 

VITA 90 
Connector 
Pin Name 

RPMG1-VNXP 
Name 

35 ROW A Overlay A35 GND GND 

36 ROW A Overlay A36 GND GND 

37 ROW A Overlay A37 MEZZ_A1_P MGT1_CLK_P 

38 ROW A Overlay A38 MEZZ_A1_N MGT1_CLK_N 

39 ROW A Overlay A39 GND GND 

40 ROW A Overlay A40 GND GND 

41 ROW A Overlay A41 USB1SS_TX_P LVDS0_P 

42 ROW A Overlay A42 USB1SS_TX_N LVDS0_N 

43 ROW A Overlay A43 GND GND 

44 ROW A Overlay A44 GND GND 

45 ROW A Overlay A45 USB1SS_RX_P LVDS1_P 

46 ROW A Overlay A46 USB1SS_RX_N LVDS1_N 

47 ROW A Control A47 GND GND 

48 ROW A Control A48 GND GND 

49 ROW A Control A49 CP2_RX0_P N/C 

50 ROW A Control A50 CP2_RX0_N N/C 
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Table 4. 400-pin Connector, ROW B 

Column Row Plane Vita 90 
Pin  

 

VITA 90 
Connector 
Pin Name 

RPMG1-VNXP 
Name 

1 ROW B Expansion B1 GND GND 

2 ROW B Expansion B2 GND GND 

3 ROW B Expansion B3 EP1_RX2_P EP1_RX2_P 

4 ROW B Expansion B4 EP1_RX2_N EP1_RX2_N 

5 ROW B Expansion B5 GND GND 

6 ROW B Expansion B6 GND GND 

7 ROW B Data B7 DP1_RX1_P DP1_RX1_P 

8 ROW B Data B8 DP1_RX1_N DP1_RX1_N 

9 ROW B Data B9 GND GND 

10 ROW B Data B10 GND GND 

11 ROW B Data B11 DP1_RX2_P DP1_RX2_P 
12 ROW B Data B12 DP1_RX2_N DP1_RX2_N 
13 ROW B Utility B13 GND GND 

14 ROW B Utility B14 GND GND 

15 ROW B Utility B15 SMA_SCL SMA_SCL 

16 ROW B Utility B16 SMA_SDA SMA_SDA 

17 ROW B Expansion B17 GND GND 

18 ROW B Expansion B18 GND GND 

19 ROW B Expansion B19 EP1_TX1_P EP1_TX1_P 

20 ROW B Expansion B20 EP1_TX1_N EP1_TX1_N 

21 ROW B Expansion B21 GND GND 

22 ROW B Expansion B22 GND GND 

23 ROW B Expansion B23 EP1_TX2_P EP1_TX2_P 

24 ROW B Expansion B24 EP1_TX2_N EP1_TX2_N 

25 ROW B Data B25 GND GND 

26 ROW B Data B26 GND GND 

27 ROW B Data B27 DP1_TX2_P DP1_TX2_P 

28 ROW B Data B28 DP1_TX2_N DP1_TX2_N 

29 ROW B Data B29 GND GND 

30 ROW B Data B30 GND GND 

31 ROW B Overlay B31 VID1_D1_P MGT2_CLK_P 

32 ROW B Overlay B32 VID1_D1_N MGT2_CLK_N 

33 ROW B Overlay B33 GND GND 

34 ROW B Overlay B34 GND GND 

35 ROW B Overlay B35 VID1_D2_P LVDS2_P 
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RPMG1-VNXP 

Versal VE2302 VNX+ Reconfigurable Processing Module PRELIMINARY DATASHEET 

Version #: 1.0 4/21/2026 

Column Row Plane Vita 90 
Pin  

 

VITA 90 
Connector 
Pin Name 

RPMG1-VNXP 
Name 

36 ROW B Overlay B36 VID1_D2_N LVDS2_N 

37 ROW B Overlay B37 GND GND 

38 ROW B Overlay B38 GND GND 

39 ROW B Overlay B39 VID1_D3_P LVDS3_P 

40 ROW B Overlay B40 VID1_D3_N LVDS3_N 

41 ROW B Overlay B41 GND GND 

42 ROW B Overlay B42 GND GND 

43 ROW B Overlay B43 MEZZ_B3_P LVDS4_P 

44 ROW B Overlay B44 MEZZ_B3_N LVDS4_N 

45 ROW B Overlay B45 GND GND 

46 ROW B Overlay B46 GND GND 

47 ROW B Overlay B47 MEZZ_B4_P SENSOR_CLK2_P 

48 ROW B Overlay B48 MEZZ_B4_N SENSOR_CLK2_N 

49 ROW B Overlay B49 GND GND 

50 ROW B Overlay B50 GND GND 
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RPMG1-VNXP 

Versal VE2302 VNX+ Reconfigurable Processing Module PRELIMINARY DATASHEET 

Version #: 1.0 4/21/2026 

Table 5. 400-pin Connector, ROW C 

Column Row Plane Vita 90 
Pin  

 

VITA 90 
Connector 
Pin Name 

RPMG1-VNXP 
Name 

1 ROW C Expansion C1 EP1_RX3_P EP1_RX3_P 

2 ROW C Expansion C2 EP1_RX3_N EP1_RX3_N 

3 ROW C Expansion C3 GND GND 

4 ROW C Expansion C4 GND GND 

5 ROW C Expansion C5 EP1_RX4_P EP2_RX/TX0_P 

6 ROW C Expansion C6 EP1_RX4_N EP2_RX/TX0_N 

7 ROW C Data C7 GND GND 

8 ROW C Data C8 GND GND 

9 ROW C Data C9 DP1_RX3_P DP1_RX3_P 

10 ROW C Data C10 DP1_RX3_N DP1_RX3_N 

11 ROW C Data C11 GND GND 
12 ROW C Data C12 GND GND 
13 ROW C Utility C13 SMB_SCL SM_RESET* 

14 ROW C Utility C14 SMB_SDA SM_STAT 

15 ROW C Utility C15 GND GND 

16 ROW C Utility C16 GND GND 

17 ROW C Expansion C17 EP1_TX3_P EP1_TX3_P 

18 ROW C Expansion C18 EP1_TX3_N EP1_TX3_N 

19 ROW C Expansion C19 GND GND 

20 ROW C Expansion C20 GND GND 

21 ROW C Expansion C21 EP1_TX4_P EP2_RX/TX1_P 

22 ROW C Expansion C22 EP1_TX4_N EP2_RX/TX1_N 

23 ROW C Expansion C23 GND GND 

24 ROW C Expansion C24 GND GND 

25 ROW C Data C25 DP1_TX3_P DP1_TX3_P 

26 ROW C Data C26 DP1_TX3_N DP1_TX3_N 

27 ROW C Data C27 GND GND 

28 ROW C Data C28 GND GND 

29 ROW C Data C29 DP2_TX0_P N/C 

30 ROW C Data C30 DP2_TX0_N N/C 

31 ROW C Overlay C31 GND GND 

32 ROW C Overlay C32 GND GND 

33 ROW C Overlay C33 PP1_TX1_P SENSOR_CLK0_P 

34 ROW C Overlay C34 PP1_TX1_N SENSOR_CLK0_N 

35 ROW C Overlay C35 GND GND 
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RPMG1-VNXP 

Versal VE2302 VNX+ Reconfigurable Processing Module PRELIMINARY DATASHEET 

Version #: 1.0 4/21/2026 

Column Row Plane Vita 90 
Pin  

 

VITA 90 
Connector 
Pin Name 

RPMG1-VNXP 
Name 

36 ROW C Overlay C36 GND GND 

37 ROW C Overlay C37 PP1_RX1_P LVDS5_P 

38 ROW C Overlay C38 PP1_RX1_N LVDS5_N 

39 ROW C Overlay C39 GND GND 

40 ROW C Overlay C40 GND GND 

41 ROW C Overlay C41 MEZZ_C2_P LVDS6_P 

42 ROW C Overlay C42 MEZZ_C2_N LVDS6_N 

43 ROW C Overlay C43 GND GND 

44 ROW C Overlay C44 GND GND 

45 ROW C Overlay C45 MEZZ_C3_P LVDS7_P 

46 ROW C Overlay C46 MEZZ_C3_N LVDS7_N 

47 ROW C Overlay C47 GND GND 

48 ROW C Overlay C48 GND GND 

49 ROW C Overlay C49 MEZZ_C4_P SENSOR_CLK3_P 

50 ROW C Overlay C50 MEZZ_C4_N SENSOR_CLK3_N 
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RPMG1-VNXP 

Versal VE2302 VNX+ Reconfigurable Processing Module PRELIMINARY DATASHEET 

Version #: 1.0 4/21/2026 

Table 6. 400-pin Connector, ROW D 

Column Row Plane Vita 90 
Pin  

 

VITA 90 
Connector 
Pin Name 

RPMG1-VNXP 
Name 

1 ROW D Expansion D1 GND GND 

2 ROW D Expansion D2 GND GND 

3 ROW D Expansion D3 EP1_RX5_P EP2_RX/TX2_P 

4 ROW D Expansion D4 EP1_RX5_N EP2_RX/TX2_N 

5 ROW D Expansion D5 GND GND 

6 ROW D Expansion D6 GND GND 

7 ROW D Data D7 DP2_RX0_P N/C 

8 ROW D Data D8 DP2_RX0_N N/C 

9 ROW D Data D9 GND GND 

10 ROW D Data D10 GND GND 

11 ROW D Data D11 DP2_RX1_P N/C 
12 ROW D Data D12 DP2_RX1_N N/C 
13 ROW D Utility D13 GND GND 

14 ROW D Utility D14 GND GND 

15 ROW D Utility D15 MP1_RXD MP1_RXD 

16 ROW D Utility D16 MP1_TXD MP1_TXD 

17 ROW D Expansion D17 GND GND 

18 ROW D Expansion D18 GND GND 

19 ROW D Expansion D19 EP1_TX5_P EP2_RX/TX3_P 

20 ROW D Expansion D20 EP1_TX5_N EP2_RX/TX3_N 

21 ROW D Expansion D21 GND GND 

22 ROW D Expansion D22 GND GND 

23 ROW D Expansion D23 EP1_TX6_P EP2_RX/TX4_P 

24 ROW D Expansion D24 EP1_TX6_N EP2_RX/TX4_N 

25 ROW D Data D25 GND GND 

26 ROW D Data D26 GND GND 

27 ROW D Data D27 DP2_TX1_P N/C 

28 ROW D Data D28 DP2_TX1_N N/C 

29 ROW D Data D29 GND GND 

30 ROW D Data D30 GND GND 

31 ROW D Overlay D31 PP1_TX2_P SENSOR_CLK1_P 

32 ROW D Overlay D32 PP1_TX2_N SENSOR_CLK1_N 

33 ROW D Overlay D33 GND GND 

34 ROW D Overlay D34 GND GND 

35 ROW D Overlay D35 PP1_RX2_P SEIO_PS_1.8_2 
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RPMG1-VNXP 

Versal VE2302 VNX+ Reconfigurable Processing Module PRELIMINARY DATASHEET 

Version #: 1.0 4/21/2026 

Column Row Plane Vita 90 
Pin  

 

VITA 90 
Connector 
Pin Name 

RPMG1-VNXP 
Name 

36 ROW D Overlay D36 PP1_RX2_N SEIO_PS_1.8_3 

37 ROW D Overlay D37 GND GND 

38 ROW D Overlay D38 GND GND 

39 ROW D Overlay D39 VID1_D0_P SEIO_PS_1.8_6 

40 ROW D Overlay D40 VID1_D0_N SEIO_PS_1.8_7 

41 ROW D Overlay D41 GND GND 

42 ROW D Overlay D42 GND GND 

43 ROW D Overlay D43 MEZZ_D3_P GBE2_MDI0_P 

44 ROW D Overlay D44 MEZZ_D3_N GBE2_MDI0_N 

45 ROW D Overlay D45 GND GND 

46 ROW D Overlay D46 GND GND 

47 ROW D Overlay D47 MEZZ_D4_P GBE2_MDI1_P 

48 ROW D Overlay D48 MEZZ_D4_N GBE2_MDI1_N 

49 ROW D Overlay D49 GND GND 

50 ROW D Overlay D50 GND GND 
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RPMG1-VNXP 

Versal VE2302 VNX+ Reconfigurable Processing Module PRELIMINARY DATASHEET 

Version #: 1.0 4/21/2026 

Table 7. 400-pin Connector, ROW E 

Column Row Plane Vita 90 
Pin  

 

VITA 90 
Connector 
Pin Name 

RPMG1-VNXP 
Name 

1 ROW E Expansion E1 EP1_RX6_P EP2_RX/TX5_P 

2 ROW E Expansion E2 EP1_RX6_N EP2_RX/TX5_N 

3 ROW E Expansion E3 GND GND 

4 ROW E Expansion E4 GND GND 

5 ROW E Expansion E5 EP1_RX7_P EP2_RX/TX6_P 

6 ROW E Expansion E6 EP1_RX7_N EP2_RX/TX6_N 

7 ROW E Data E7 GND GND 

8 ROW E Data E8 GND GND 

9 ROW E Data E9 DP2_RX2_P N/C 

10 ROW E Data E10 DP2_RX2_N N/C 

11 ROW E Data E11 GND GND 
12 ROW E Data E12 GND GND 
13 ROW E Data E13 DP2_RX3_P N/C 

14 ROW E Data E14 DP2_RX3_N N/C 

15 ROW E Utility E15 GND GND 

16 ROW E Utility E16 GND GND 

17 ROW E Utility E17 REFCLK_P REFCLK_P 

18 ROW E Utility E18 REFCLK_N REFCLK_N 

19 ROW E Expansion E19 GND GND 

20 ROW E Expansion E20 GND GND 

21 ROW E Expansion E21 EP1_TX7_P EP2_RX/TX7_P 

22 ROW E Expansion E22 EP1_TX7_N EP2_RX/TX7_N 

23 ROW E Expansion E23 GND GND 

24 ROW E Expansion E24 GND GND 

25 ROW E Data E25 GND N/C 

26 ROW E Data E26 GND N/C 

27 ROW E Data E27 DP2_TX1_P GND 

28 ROW E Data E28 DP2_TX1_N GND 

29 ROW E Data E29 GND N/C 

30 ROW E Data E30 GND N/C 

31 ROW E Overlay E31 GND GND 

32 ROW E Overlay E32 GND GND 

33 ROW E Overlay E33 USB2SS_TX_P SEIO_PS_1.8_0 

34 ROW E Overlay E34 USB2SS_TX_N SEIO_PS_1.8_1 

35 ROW E Overlay E35 GND GND 
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RPMG1-VNXP 

Versal VE2302 VNX+ Reconfigurable Processing Module PRELIMINARY DATASHEET 

Version #: 1.0 4/21/2026 

Column Row Plane Vita 90 
Pin  

 

VITA 90 
Connector 
Pin Name 

RPMG1-VNXP 
Name 

36 ROW E Overlay E36 GND GND 

37 ROW E Overlay E37 USB2SS_RX_P SEIO_PS_1.8_4 

38 ROW E Overlay E38 USB2SS_RX_N SEIO_PS_1.8_5 

39 ROW E Overlay E39 GND GND 

40 ROW E Overlay E40 GND GND 

41 ROW E Overlay E41 MEZZ_E2_P SEIO_PS_3.3_4 

42 ROW E Overlay E42 MEZZ_E2_N SEIO_PS_3.3_5 

43 ROW E Overlay E43 GND GND 

44 ROW E Overlay E44 GND GND 

45 ROW E Overlay E45 MEZZ_E3_P GBE2_MDI2_P 

46 ROW E Overlay E46 MEZZ_E3_N GBE2_MDI2_N 

47 ROW E Overlay E47 GND GND 

48 ROW E Overlay E48 GND GND 

49 ROW E Overlay E49 MEZZ_E4_P GBE2_MDI3_P 

50 ROW E Overlay E50 MEZZ_E4_N GBE2_MDI3_N 
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RPMG1-VNXP 

Versal VE2302 VNX+ Reconfigurable Processing Module PRELIMINARY DATASHEET 

Version #: 1.0 4/21/2026 

Table 8. 400-pin Connector, ROW F 

Column Row Plane Vita 90 
Pin  

 

VITA 90 
Connector 
Pin Name 

RPMG1-VNXP 
Name 

1 ROW F Expansion F1 EP1_RX6_P EP2_RX/TX5_P 

2 ROW F Expansion F2 EP1_RX6_N EP2_RX/TX5_N 

3 ROW F Expansion F3 GND GND 

4 ROW F Expansion F4 GND GND 

5 ROW F Expansion F5 EP1_RX7_P EP2_RX/TX6_P 

6 ROW F Expansion F6 EP1_RX7_N EP2_RX/TX6_N 

7 ROW F Data F7 GND GND 

8 ROW F Data F8 GND GND 

9 ROW F Data F9 DP2_RX2_P N/C 

10 ROW F Data F10 DP2_RX2_N N/C 

11 ROW F Data F11 GND GND 
12 ROW F Data F12 GND GND 
13 ROW F Data F13 DP2_RX3_P N/C 

14 ROW F Data F14 DP2_RX3_N N/C 

15 ROW F Utility F15 GND GND 

16 ROW F Utility F16 GND GND 

17 ROW F Utility F17 REFCLK_P REFCLK_P 

18 ROW F Utility F18 REFCLK_N REFCLK_N 

19 ROW F Expansion F19 GND GND 

20 ROW F Expansion F20 GND GND 

21 ROW F Expansion F21 EP1_TX7_P EP2_RX/TX7_P 

22 ROW F Expansion F22 EP1_TX7_N EP2_RX/TX7_N 

23 ROW F Expansion F23 GND GND 

24 ROW F Expansion F24 GND GND 

25 ROW F Data F25 GND N/C 

26 ROW F Data F26 GND N/C 

27 ROW F Data F27 DP2_TX1_P GND 

28 ROW F Data F28 DP2_TX1_N GND 

29 ROW F Data F29 GND N/C 

30 ROW F Data F30 GND N/C 

31 ROW F Overlay F31 GND GND 

32 ROW F Overlay F32 GND GND 

33 ROW F Overlay F33 USB2SS_TX_P SEIO_PS_1.8_0 

34 ROW F Overlay F34 USB2SS_TX_N SEIO_PS_1.8_1 

35 ROW F Overlay F35 GND GND 
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RPMG1-VNXP 

Versal VE2302 VNX+ Reconfigurable Processing Module PRELIMINARY DATASHEET 

Version #: 1.0 4/21/2026 

Column Row Plane Vita 90 
Pin  

 

VITA 90 
Connector 
Pin Name 

RPMG1-VNXP 
Name 

36 ROW F Overlay F36 GND GND 

37 ROW F Overlay F37 USB2SS_RX_P SEIO_PS_1.8_4 

38 ROW F Overlay F38 USB2SS_RX_N SEIO_PS_1.8_5 

39 ROW F Overlay F39 GND GND 

40 ROW F Overlay F40 GND GND 

41 ROW F Overlay F41 MEZZ_E2_P SEIO_PS_3.3_4 

42 ROW F Overlay F42 MEZZ_E2_N SEIO_PS_3.3_5 

43 ROW F Overlay F43 GND GND 

44 ROW F Overlay F44 GND GND 

45 ROW F Overlay F45 MEZZ_E3_P GBE2_MDI2_P 

46 ROW F Overlay F46 MEZZ_E3_N GBE2_MDI2_N 

47 ROW F Overlay F47 GND GND 

48 ROW F Overlay F48 GND GND 

49 ROW F Overlay F49 MEZZ_E4_P GBE2_MDI3_P 

50 ROW F Overlay F50 MEZZ_E4_N GBE2_MDI3_N 
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RPMG1-VNXP 

Versal VE2302 VNX+ Reconfigurable Processing Module PRELIMINARY DATASHEET 

Version #: 1.0 4/21/2026 

Table 9. 400-pin Connector, ROW G 

Column Row Plane Vita 90 
Pin  

 

VITA 90 
Connector 
Pin Name 

RPMG1-VNXP 
Name 

1 ROW G Utility G1 VS1 +12V_INPUT 

2 ROW G Utility G2 VS1 +12V_INPUT 

3 ROW G Utility G3 VS1 +12V_INPUT 

4 ROW G Utility G4 VS1 +12V_INPUT 

5 ROW G Utility G5 GND GND 

6 ROW G Utility G6 VS2 N/C 

7 ROW G Utility G7 VS2 N/C 

8 ROW G Utility G8 VS2 N/C 

9 ROW G Utility G9 VS2 N/C 

10 ROW G Utility G10 GND GND 

11 ROW G Utility G11 VS3 N/C 
12 ROW G Utility G12 VS3 N/C 
13 ROW G Utility G13 VS4 N/C 

14 ROW G Utility G14 VAUX VAUX 

15 ROW G Utility G15 GND GND 

16 ROW G Utility G16 UEIO0 UEIO0_3.3 - SPI0_CLK 

17 ROW G Utility G17 UEIO1 UEIO1_3.3 - SPI0_MOSI 
18 ROW G Utility G18 UEIO2 UEIO2_3.3 - SPI0_MISO 

19 ROW G Utility G19 GND GND 

20 ROW G Utility G20 UEIO3 UEIO3_3.3 - SPI0_CS0 

21 ROW G Utility G21 UEIO4 UEIO4_3.3 - SPI0_CS1 

22 ROW G Utility G22 UEIO5 UEIO5_3.3 - SPI0_CS2 

23 ROW G Utility G23 GND GND 

24 ROW G Utility G24 UEIO6 UEIO6_3.3 - I2C0_SDL 

25 ROW G Utility G25 UEIO7 UEIO7_3.3 - I2C_SDA 

26 ROW G Utility G26 USB1_VBUS N/C 

27 ROW G Utility G27 GND GND 

28 ROW G Utility G28 GDISCRETE1 GDISCRETE1 - (MR*) 
29 ROW G Utility G29 GPIO1 GPIO1 - 3.3 

30 ROW G Utility G30 GPIO2 GPIO2 - 3.3 

31 ROW G Overlay G31 GND GND 

32 ROW G Overlay G32 GND GND 

33 ROW G Overlay G33 MEZZ_G1_P JTAG - TMS 

34 ROW G Overlay G34 MEZZ_G1_N JTAG - TDO 

35 ROW G Overlay G35 GND GND 



h 

 

4350 Centennial Blvd., Colorado Springs, CO 80907  •  frontgrade.com  •  sales@frontgrade.com  Page 22 of 31 

RPMG1-VNXP 

Versal VE2302 VNX+ Reconfigurable Processing Module PRELIMINARY DATASHEET 

Version #: 1.0 4/21/2026 

Column Row Plane Vita 90 
Pin  

 

VITA 90 
Connector 
Pin Name 

RPMG1-VNXP 
Name 

36 ROW G Overlay G36 GND GND 

37 ROW G Overlay G37 MEZZ_G2_P SEIO_PL_3.3/1.8_2 

38 ROW G Overlay G38 MEZZ_G2_N SEIO_PL_3.3/1.8_3 

39 ROW G Overlay G39 GND GND 

40 ROW G Overlay G40 GND GND 

41 ROW G Overlay G41 MEZZ_G3_P SEIO_PL_3.3/1.8_6 

42 ROW G Overlay G42 MEZZ_G3_N SEIO_PL_3.3/1.8_7 

43 ROW G Overlay G43 GND GND 

44 ROW G Overlay G44 GND GND 

45 ROW G Overlay G45 MEZZ_G4_P SEIO_PL_3.3/1.8_10 

46 ROW G Overlay G46 MEZZ_G4_N SEIO_PL_3.3/1.8_11 

47 ROW G Overlay G47 GND GND 

48 ROW G Overlay G48 GND GND 

49 ROW G Overlay G49 MEZZ_G5_P SEIO_PL_3.3/1.8_14 

50 ROW G Overlay G50 MEZZ_G5_N SEIO_PL_3.3/1.8_15 
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RPMG1-VNXP 

Versal VE2302 VNX+ Reconfigurable Processing Module PRELIMINARY DATASHEET 

Version #: 1.0 4/21/2026 

Table 10. 400-pin Connector, ROW H 

Column Row Plane Vita 90 
Pin  

 

VITA 90 
Connector 
Pin Name 

RPMG1-VNXP 
Name 

1 ROW H Utility H1 VS1 +12V_INPUT 

2 ROW H Utility H2 VS1 +12V_INPUT 

3 ROW H Utility H3 VS1 +12V_INPUT 

4 ROW H Utility H4 VS1 +12V_INPUT 

5 ROW H Utility H5 GND GND 

6 ROW H Utility H6 VS2 N/C 

7 ROW H Utility H7 VS2 N/C 

8 ROW H Utility H8 VS2 N/C 

9 ROW H Utility H9 VS2 N/C 

10 ROW H Utility H10 GND GND 

11 ROW H Utility H11 VS3 N/C 
12 ROW H Utility H12 VS3 N/C 
13 ROW H Utility H13 VHEATER N/C 

14 ROW H Utility H14 VBAT_3V N/C 

15 ROW H Utility H15 GND GND 

16 ROW H Utility H16 NVMRO N/C 

17 ROW H Utility H17 SYSRESET* SYSRESET_B 

18 ROW H Utility H18 GND GND 

19 ROW H Utility H19 SER1_RX_P SER1_RX_P 

20 ROW H Utility H20 SER1_RX_N SER1_RX_N 

21 ROW H Utility H21 SER1_TX_P SER1_TX_P 

22 ROW H Utility H22 SER1_TX_N SER1_TX_N 

23 ROW H Utility H23 GND GND 

24 ROW H Utility H24 GA0* GA0 

25 ROW H Utility H25 GA1* GA1 

26 ROW H Utility H26 GA2* GA2 

27 ROW H Utility H27 GA3* GA3 

28 ROW H Utility H28 GA4* GA4 

29 ROW H Utility H29 GAP* GAP 

30 ROW H Utility H30 GND GND 

31 ROW H Overlay H31 VID1_D4_P JTAG - TCK 

32 ROW H Overlay H32 VID1_D4_N JTAG - TDI 
33 ROW H Overlay H33 GND GND 

34 ROW H Overlay H34 GND GND 

35 ROW H Overlay H35 VID1_D5_P SEIO_PL_3.3/1.8_0 
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RPMG1-VNXP 

Versal VE2302 VNX+ Reconfigurable Processing Module PRELIMINARY DATASHEET 

Version #: 1.0 4/21/2026 

Column Row Plane Vita 90 
Pin  

 

VITA 90 
Connector 
Pin Name 

RPMG1-VNXP 
Name 

36 ROW H Overlay H36 VID1_D5_N SEIO_PL_3.3/1.8_1 

37 ROW H Overlay H37 GND GND 

38 ROW H Overlay H38 GND GND 

39 ROW H Overlay H39 USB2_VBUS SEIO_PL_3.3/1.8_4 

40 ROW H Overlay H40 RFU SEIO_PL_3.3/1.8_5 

41 ROW H Overlay H41 GND GND 

42 ROW H Overlay H42 GND GND 

43 ROW H Overlay H43 MEZZ_H2_P SEIO_PL_3.3/1.8_8 

44 ROW H Overlay H44 MEZZ_H2_N SEIO_PL_3.3/1.8_9 

45 ROW H Overlay H45 GND GND 

46 ROW H Overlay H46 GND GND 

47 ROW H Overlay H47 MEZZ_H3_P SEIO_PL_3.3/1.8_12 

48 ROW H Overlay H48 MEZZ_H3_N SEIO_PL_3.3/1.8_13 

49 ROW H Overlay H49 GND GND 

50 ROW H Overlay H50 GND GND 
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RPMG1-VNXP 

Versal VE2302 VNX+ Reconfigurable Processing Module PRELIMINARY DATASHEET 

Version #: 1.0 4/21/2026 

Operating Environment 

Maximum Ratings 

Parameter Description/Comments Min Max Units 

12V VS1 12V Supply Input 11 13 Vdc 

3.3V_AUX 3.3V Auxiliary Input 3.0 3.6 Vdc 

Storage Temp  -40 +105 °C 

Operating Temp Measured at wedge lock -10 +50 °C 

Mass   0.5 kg 

 

Radiation Performance 

Parameter Description/Comments Limit Units 

Unshielded TID  30 krads (Si) 

SEL Immunity  37 MeV-cm2/mg 

Total Single Event Rate Requiring 

External or Ground Intervention 

LEO ISS Orbit 420km / 51.6° 

LEO 1000 km / 81°  

MEO 8000 km / 85°  

GEO 35,786km / 0° 

4.08e-04 

2.28e-03 

4.33e-03 

6.31e-03 

per year 

Reliability & Quality 

Parameter Description/Comments Limit Units 

MTBF @ 30 °C 4.45e5 hours 

Reliability (R) @ 30°C / 100% Active 5 Years 

7 Years 

12 Years 

0.9064 

0.8715 

0.7899 
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Acceptance Testing (FM3 Class C and FM4 Class D)  

Temp Cycling  -10°C to +50°C (per SMC-S-016 – 6.3.8)  4  Cycles  

Random Vibration (Unbiased)  3-axis / 1 min per axis (20Hz to 2kHz)  

(per SMC-S-016 – 6.3.5)  

7.1  GRMS  

Electrical Testing  Functional and Performance  Pass/Fail    

  

Qualification Testing  

Thermal Vacuum  -20°C to +60°C (per SMC-S-016 – 6.3.9)  10  Cycles  

Random Vibration (Unbiased)  3-axis / 2 min per axis (20Hz to 2kHz)  

(per SMC-S-016 – 6.3.5)  

14.1  GRMS  

Mechanical Shock  3-axis / 1 per axis (per SMC-S-016 – 6.3.4)  MPE + 6dB    

Electrical Testing  Functional and Performance  Pass/Fail    
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Electrical Specifications 

To Be Added 
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Functional Description 

The Reconfigurable Processing Module for VNX+ (RPMG1-VNXP) input/output and connectivity capabilities are a central 

focus, enabling flexible development and system integration. RPMG1-VNXP incorporates multiple interfaces, including 

Ethernet, USB, serial ports, and high-speed SERDES connections. These interfaces support communication, debugging, and 

programming functions, allowing developers to interact with the system efficiently.    
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Software BSP and Firmware Support 

QuantumBSP (Board Support Package) is a modular, reusable design framework for embedded FPGA product development. 

It provides a standardized platform that unifies FPGA firmware, embedded software, and IP core structure, enabling 

scalable and maintainable designs across a variety of hardware configurations. The framework establishes a clean, well-

defined interface between hardware logic, firmware control, and software abstraction layers. It supports advanced 

embedded processing across multiple FPGA families, including AMD Versal™, Lattice Avant-X™, and Microchip PolarFire®, 

enabling consistent performance, rapid bring-up, and streamlined maintenance across mission- 

critical product lines.  
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Mechanical Drawing 
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Revision History 

Date Rev Author Change Description Page # 

4/21/2027 1.0 DPA Initial Preliminary Datasheet Release All 

     

     

Datasheet Definitions 

 Definition 

Advanced Datasheet or 

Product Brief 

Frontgrade reserves the right to make changes to any products and services described herein at any time 

without notice. The product is still in the development stage and the datasheet is subject to change. 

Specifications can be TBD and the part package and pinout are not Final. 

Preliminary Datasheet or 

Product Brief 

Frontgrade reserves the right to make changes to any products and services described herein at any time 

without notice. The product is in the characterization stage and prototypes are available. 

Datasheet or Product 

Brief 

Product is in production and any changes to the product and services described herein will follow a formal 

customer notification process for form, fit or function changes. 

Frontgrade Technologies Proprietary Information Frontgrade Technologies (Frontgrade or Company) reserves the right to make changes to any products 
and services described herein at any time without notice. Consult a Frontgrade sales representative to verify that the information contained herein is 
current before using the product described herein. Frontgrade does not assume any responsibility or liability arising out of the application or use of any 
product or service described herein, except as expressly agreed to in writing by the Company; nor does the purchase, lease, or use of a product or service 
convey a license to any patents rights, copyrights, trademark rights, or any other intellectual property rights of the Company or any third party. 


