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In September 2017, Google security researcher Cfir Cohen reported a vulnerability to AMD of
a PSP subsystem that could allow an attacker access to passwords, certificates, and other
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Multimedia
Graphics Processing Unit (GPU)

4 Shader
OpenGL® ES 3.1, Vulkan® OpenCL™ 1.2

Video Processing Unit (VPU)

4Kp60 HEVC/H.265, H.264,
VP9 Decoder .

1080p60 MPEG-2, MPEG-4p2, 5
VC-1, VP8, RV9, AVS,
MJPEG, H.263 Decoder

Display Controller

Dual independent display support
up to 4Kp60

_____________________________________________________

Display and Camera /O
eDP

1x HDMI 2.0a Tx (w/ HDCP 2.2)

1x MIPI-DSI (4-lanes)

2x MIPI-CSI (4-lanes
each)

Audio I/O

6x 12S/SAI with TDM support
(20+ channels, each 32 bits @384KHz)

SPDIF Tx & Rx
DSD512

HDMI Audio Return Channel (ARC)

.1 Optional Capability

Core Complex 1

4x Arm® Cortex®-A53 cores

32 KB L1 I-cache 32 KB L1 D-cache

Arm Neon™ FPU

Security

HAB, SRTC, SJTAG, TrustZone

AES256, RSA 4096, SHA-256, 3DES,
DES, Elliptic Curve (ECC), ARC4, MD5

Secure Real Time Clock (RTC)

eFuse Key Storage

True Random Number Generator (RNG)

32 KB Secure RAM

System Control
2x Smart DMA

6x Timer, 3x Watch Dog
Boot ROM
Resource Domain Controller
PMIC interface

Temp Monitor/Sensor

Core Complex 2

1x Arm Cortex-M4 core

16 KB L1 |-cache 16 KB L1 D-cache

256 KB TCM (SRAM

Connectivity & /0
2x PCle 2.0 with L1 substates (1-lane each)

2x USB3.0 Dual Role and PHY
(support USB Type C)

1x Gb Ethernet
(with IEEE 1588, EEE & AVB support)

4x UART 5Mbps
4x I’C
3x SPI

4x PWM

External Memory

x32/x16 LPDDR4/DDR4/DDR3L
Up to 3200 MTps

2x SDIO3.0/MMC5.0

NAND CTL (SLC/MLC) - BCH62

1x QuadSPI (XIP)



9.4.3 Memory Map and Register Definition

This section includes the DDRC PHY module memory map and detailed descriptions of
all registers.

NOTE

Synopsys Used with permission.

i.MX 8M Dual/8M QuadLite/8M Quad Applications Processors Reference Manual, Rev. 2, 08/2019
2044 NXP Semiconductors




13.3.3 Usage Mode

NN € 48should be programmed through the NXP provided driver. j\R@ (33 ul
provide support for software that directly programs the GPU registers. APIs for
programming the GPU through the software driver are described in separate driver

documentation.



Nouveau: Accelerated Open Source driver for nVidia

7oy Panfrost® cards
-
' Ol - 1345
Grou P ID: 1345 i The nouveau project aims to build high-quality, free/libre software drivers for nVidia cards.
“Nouveau” [nuvo] is the French word for “new”. Nouveau is composed of a Linux kernel KMS
) . driver (nouveau), Gallium3D drivers in Mesa, and the Xorg DDX (xf86-video-nouveau). The
FOSS dr|Ver for Ma“ TXX)( and Gxx GPUS kernel components have also been ported to NetBSD.

Project Etnaviv is an open source user-space driver for the Vivante GCxxx series of embedded

GPUs.

This repository contains reverse-engineering and debugging tools, and rnndb register
documentation. It is not necessary to use this repository when building the driver.




433 if (counter_x >= vga_h_max) begin

434 counter_x <= 0;

435 if (counter_y >= vga_v_max) begin

436 counter_y <= 0;

437 sprite_px <= 0;

438 sprite_py <= 08;

439 end else begin

440 counter_y <= counter_y + 1'bl;

441 end

442 end else begin

443 counter_x <= counter_x + 1'bl;

444 end

445

446 if (counter_x==vga_h_rez) begin

447 if (counter_y<vga_v_rez-1'b1l)

448 need_1line_fetch <= counter_y + 1'b1;

449 else

450 need_line_fetch <= 0;

451 end

452

453 // signal synchronization point to fetch process
454 if (counter_x<8 && counter_y==vga_v_sync_start)
455 need_frame_sync <= 1;

456 else

457 need_frame_sync <= 0;

458

459 // rasterline interrupt:

460 // - first time on vblank start (1 pixel long)
461 // - second time on report_y (1 pixel long)

462 if (counter_y == vga_v_sync_start || (vga_report_y != 0 && (counter_y == vga_report_y - 1'b1))) begin
463 // i tested the position of the interrupt relative to vdma_init,
464 // there's a wide window where a buffer switch is ok, and
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I’'m building my own reform!

m MNT Reform

‘Q jacqueline 14 Feb'22

Hey all! k

| got a bit carried away, and now I'm building my own Reform. You might have
seen pictures on twitter, but people have been telling me that you fine folks
here might like to have some updates as well!

It's no fun to just straight up build the perfectly good, well-designed thing, so
| have added my own take on things «

First up, I've replaced the barrel jack input with a USB-C port, and am going
to be relying on USB-PD for external power. I'm happy with my schematic
and layout for this, and am now just waiting for PCBs from my fab to come
back so | can see if it actually works. Here is a rendering of my gay pcb:

Feb 2022
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Feb 2022
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B3 reform2-keyboard-fw

B3 reform2-keyboard-lettering/visicut
£ reform2-keyboard-pch

3 reform2-keyboard3-pcb

B3 reform2-lpc-driver

B3 reform2-lpc-fw

£3 reform2-motherboard-pch

£3 reform2-motherboard25-pch

B3 reform2-oled-pcb

B3 reform2-protected-batterypack-pcb
B3 reform2-safety

£ reform2-speakers

B3 reform2-trackball-fw

B3 reform2-trackball-pcb

B3 reform2-trackball-sensor-pch

£3 reform2-trackball2-fw

3 reform2-trackball2-pcb

release version 2023-07-03

keyboard-lettering: add v6 qwertz

keyboard: add WIP R-2D version, atmega RC notes

keyboard3 rc snapshot

replace delay with sleep per kernel doc recomendations

release version 2023-07-03

reform2: update PCBs incl. badges to production revs, a...

actual MB2.5 snapshot WIP

reform2: update PCBs incl. badges to production revs, a...

reform2-protected-batterypack production update

reform2: update PCBs incl. badges to production revs, a...

speakers: updated design for better fit

trackball: dont force send report

reform2: update PCBs incl. badges to production revs, a...

reform2: update PCBs incl. badges to production revs, a...

trackball2 flash tool: make interactive loop

trackball pcb: add v2 with rp2040 mcu

Jul 3, 2023, 9:13 PM

Nov 1, 2022, 5:44 PM

Jul 21, 2022, 12:17 PM

May 16, 2023, 6:28 PM

Jun 24, 2022, 4:177 PM

Jul 3, 2023, 9:13 PM

Jun 10, 2021, 1:20 PM

May 16, 2023, 6:27 PM

Jun 10, 2021, 1:20 PM

May 16, 2023, 6:29 PM

Jun 10, 2021, 1:20 PM

May 20, 2020, 2:01 PM

Oct 5, 2022, 6:01 PM

Jun 10, 2021, 1:20 PM

Jun 10, 2021, 1:20 PM

May 16, 2023, 6:22 PM

Aug 22, 2022, 3:40 PM
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reform2-motherboard25 — PCB Editor
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i.MX8MQ

i.MX8MPLUS

RCM4 A311D

o) (28]

RCM4 RPI

LS1028A

[} [ed

101
00g
L1110

00

RKX7

L[]

1ol
005
11 g,
oo

CPU Ax 1.5GHz Cortex-A53 4x 1.8GHz Cortex-A53 (2GHz |4x 2.2 GHz Cortex-A73 + 4x 1.5 GHz Cortex-A72 (2 GHz |2x 1.5 GHz Cortex-A72 Kintex-7 FPGA (i.e.
overclocked) 2x 1.8 GHz Cortex-A53 overclocked) VexRiscV/LiteX)
GPU Vivante GC7000L (OpenGL/ES | Vivante GC7000UL ARM Mali G52 MP4 VideoCore 4 (OpenGL/ES 31, |Vivante GC7000UL User defined
2.1 with Etnaviv) (OpenGL/ES 2.1 with Etnaviv) |(OpenGL/ES 3.1 with Panfrost) | Vulkan 1.0) (OpenGL/ES 2.1 with Etnaviv)

RAM 4 GB LPDDR4 8 GB LPDDR4 4 GB LPDDR4 8GB LPDDR4 16 GB DDR4 2 GBDDR3
Wi-Fi via mPCle card Integrated QCA9377 (WIiFi 5) |Integrated RTL8822CS (WiFi |Integrated BCM43455 (WiFi 5) | via mPCle card No

5)
Bluetooth No Integrated QCA9377 (BT 5.0) |Integrated RTL8822CS (BT Integrated BCM43455 (BT No No

5.0) 5.0)
Ethernet 1 Gbit/s 1 Gbit/s 1 Gbit/s 1 Ghit/s 1 Gbit/s 1 Gbit/s
PCle 2 Slots 1 Slot 1 5Slot 1 Slot 1Slot + 1 external + 1 SATA-IIl |2 Slots
Dual Display Yes Yes No (either internal or HDMI Yes No (external GPU possible) Yes

display at a time)
Open Source Firmware DDRA4C and HDMI (optional) DDRA4C and WIFi/BT have Part of boot/TF-A and Wi-Fi Closed boot blob. eDP has closed source Yes

have closed source firmware. |closed source firmware. firmware is closed source. firmware (required only in
laptop).

Open Source Drivers Yes Yes Yes Yes Yes Yes
PDF Schematics Yes, full Yes, full Yes, partial Yes, partial Yes Yes
KiCAD Sources No Adapter only Adapter only Adapter only Yes, full Yes, full
USB USB 3.0 USB 3.0 USB 2.0 USB 2.0 USB 3.0 USB 1.0 (user defined)
HDMI HDMI 2.0a HDMI 2.0a HDMI 2.1 HDMI 2.0 No (external PCle for eGPU HDMI 1.4







[dev/ttyUSBX =

"

— WICC (3.3V)
— Spare [HE)
— Spare (15)
=— UART RX (K2)
[ UART TX (12}
[ GND

2 @
— VCC {3.3v)
— TDI
— ThS
— TOO

[ TCK
1] GND

&

Pico-EZmate connectors

EriomD 9t

0]

1GB DDR3 16-bit

> UART
VexRiscv SMP CPU LiteDRAM
Yy (1, 2, 4 or 8 cores)
ROM
\ “
Y
LiteSATA
SRAM MMAP DMA
L%
N\ f f Linux Capable SoC
AXI AX|
User Design
\ FPGA

Vil
{D 000

SATA 3Gbps 55D

Multi-Core Linux SoC on Acorn CLE215+

Built with L;{:"-'X

Build your hardware, easily!
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Skybox: Open-Source Graphic Rendering on Programmable

Blaise Tine
Georgia Institute of Technology
USA

btine3@gatech.edu

Joshua R. Simpson

California Polytechnic State
USA
simps03@calpoly.edu

RISC-V GPUs

Varun Saxena
Georgia Institute of Technology
USA
vsaxena36@gatech.edu

Fadi Alzammar
California Polytechnic State
USA
falzamma@calpoly.edu

Hyesoon Kim
Georgia Institute of Technology
USA

hyesoon.kim@gatech.edu

Santosh Srivatsan
Georgia Institute of Technology
USA
ssrivatsan30@gatech.edu

Liam Cooper

Georgia Institute of Technology
USA
lIcooper43@gatech.edu
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Figure 1: Skybox framework overview.
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Celerity: An Open Source 511-core
RISC-V Tiered Accelerator Fabric

Prof. Michael Taylor

Bespoke Silicon Group | http://www.opencelerity.org

University of Washington

. UNIVERSITY of
UC San Diego WASHINGTON




Introducing the Snapdragon 810 Processor

s 2 o e FIRST Announced ARM®v8-A/64-bit
il s S ' s e using Cortex®-A57+ Cortex®-A53
with the Adreno 430 - the best {GPS, GLONASS, Beidou, Galileo Satellites i

GPU Qualcomm Technologies’
has ever made : : : - = == Mobile industry’s FIRST announced dual
channel 1600 MHz LPDDR4 memory

4K primary & external display = Qualcomm Technologies’ FIRST UFS 2.0

support with ecoPix and i ' : . S = e
TruPalette and 3:1 pixel il gt J n’ :

compression R s X Greatly improved power management for

——— i _E.= DSP/Sensor Engine, Low Power
W = 1,”55 . rd Snapdragon Voice Activation (SVA), 12-

= : P channel surround sound decode
Mobile industry’s FIRST - Malbmedia

announced multi-channel 4G LTE -:5____:: e Processing
SoC supporting Category 9 = 4hgencATSLTE 4K Encode/Decode
Carrier Aggregation . Upto3x2oMHz CA : i ek Qualcomm Technologies’ FIRST

n Studio Access Security hardware implementation of 4K HEVC/
H.265 video encode. HEVC designed to
deliver up to 50% better video

compression

ﬁl o =

R

Mot drawn to scale.

Qualcomm Technologies’ FIRST 14-bit Dual ISP for highest quality,
depth enabled photography. Up to 21MP for main camera with depth
assist, phase detect, for sharper dual camera user experiences

Qualcomm Adreno and Qualcomm Hexagon are pro
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Thank You!

Lukas F. Hartmann — lukas@mntre.com
Fediverse: @mntmn@mastodon.social

MNT Research GmbH — https://mntre.com
FSIC2023, Paris
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