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SNAPDRAGON RIDE PLATFORM
- SOC LINEUP



Shapdragon Ride: A comprehensive solution for
advanced driver assistance and autonomous driving
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FLEX ADAS

COCKPIT

Qualcomm Automotive Compute Roadmap

Multi-generation Automotive Platforms—designed for Automotive Cockpit, ADAS, AD & Safety Integration
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Under Planning - Subject to Change

Industry leading & broadest compute portfolio

Scalable and Cross-functional Compute Roadmap designed for Software Defined Central Compute

SOC

24 to 2000+ TOP scalability

High efficiency CPU cores & Safe GP-GPU

ASILB & ASIL D compute integration

Best in class power, performance and functional safety

Turn-key prototyping
reference designs available

Software scalability and comprehensive tools w/ S\_N and optimized cooling
solutions
L3+
L2+ : . ' .
4 100 TORS (@0 gpafsity) 350 - 1000 TOPS (no sparsity) Ride 3.0
EE
L2 Plesseseanssd .
Entry Tier Ride 4.0
SOP o o o o o
In Production 2024 2025 2026 2027
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Under planning subject to change

Automotive ADAS SOC family and SKUs

ADAS SOCs

Accelerators

SA8650P

Main CPU Type / count / DMIPs

8x Core Kryo Genb6

SA8620P

4x Core Kryo Gen6

SA9000P-xxxx

Quad Cortex A53 for control of ML

up to 230k DMIPs up to 100k DMIPs engines
",'_J RT CPU Type / count / DMIPs 4x Core Cortex R52 4x Core Cortex R52 _
E (this is part of safety island / SMSS) up to 18k split/ 8k lockstep ASIL D up to 16k split/ 7k lockstep ASIL D
=
S ISP count/TOPs up to e (Int8) up to Dt (Int8) up to oo (Int8)
SRS (ALl up to 1;6%62-‘-FLOPS up to 4@86GXFLOPS -
g [PDR Config Up t<§3 );176GB/s Up t: )é126GB/s Upl rtm(l).r:: %J&?:B/s
é On chip SRAM ALl distringLefl ;)Z?C/Z?g R distriét;)tﬁc’:l gztl\ll_vz(tag Gy N2 100MB+ distributed between NSP
Video Encode / Decode up to 4k120/4k120 up to 4k60/4K60 -
(/]
% ISP support Upto 2GP/s >1GP/s -
Dense optical Flow 240 MP/s 120 MP/s -
IO Peripherals, Safety specifications Refer to detailed spec table
Package SIP COBor SIP SIP

*- DMIPS is not an estimate of true performance. Estimated only and subject to compiler options

**- GFLOPS is not an estimate of true performance. Turbo mode for GPU assumed. Sustained GFLOPS will be lower




Under planning subject to change

Automotive ADAS SoC Peripheral Specifications

Chipset

SA8650P

SA8620P

Camera Ports

4x 4L CSI2.0 ports
w/ CPHY and DPHY support

3x 4L CSI2.0 ports
w/ CPHY and DPHY support

PCle support 6 Lanes -1x4 + 1x2 (Gen4) 2 Lanes 1x2 (Gen4)
RN 2x 2.5GbE w/ TSN ( 2 x SGMII) 1x 2.5GbE w/ TSN ( 1x SGMII)
PP 1x 1GbE RGMII (in safety island) 1x 1GbE RGMII (in safety island)
USB support 2x USB 3.1 1x USB 3.1

Storage i/f support

2xXUFS 3.1 G4 2lanes,
OSPI, NVMe over PCle

1xXUFS 3.1 G4 2lanes,
OSPI, NVMe over PCle

Parts)

Audio Support - -

CAN-FD 6x CAN-FD 6x CAN-FD
Other Peripherals 1x SDIO, 15 Serial Interfaces, 175+GPIOs 1x SDIO, 10 Serial Interfaces, 100+GPIOs
Package 25x25 FCBGA, 0.6 mm pitch 25x25 FCBGA, 0.6 mm pitch
Integrated Safety Island - ASIL -D Integrated Safety Island - ASIL -D
SEIEY SRt SOC - ASIL-B SOC - ASIL-B
Power Consumption®
(TDP70 typical - Corner ~35-42W ~18 - 25W
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S n a p d r a g O n A u to m Ot i Ve A D AS C h i p S et S Targets under execution, subject to potential change

Target specifications & schedule

SA8650P
o o o
230K Up to 1.3 TFLOPS 100 TOPS DDR - 77 GB/s
Upto 1.0 TFLOPS DDR - 52 GB/s

SA8620P
100k Up t0'0.4 TFLOPs 36 TOPs DDR - 52 GB/s

SA85xP & SA9000x platforms for Development — Available Now

Milestones SA85x0P-xxxx SA8650P-xxxx SA8620P-xxxx SA90xxP-xx

Early Prototyping Samples Available Now Al Mo Available Now
y yping P (using SA8650P SIP)

Early SIP Samples Available Now Oct 2022 Aug 2023 Available Now

Qualification Complete AEllEE e Feb 2024 Dec 2024 AEilEE e

Samples
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QAM8650P Module Design Attributes (preliminary)

For early development, use QAM8540P as reference and discuss with Qualcomm for detailed review

Package Type BGA Module SA8650P Qty: 1 Substrate Technology HDI
Package Size 65x65 mm APQ 25x25mm FCBGA Substrate Stackup 5-2-5
Mold Cap NA Auto Grade Qty: 3 Layer Count 12 L
Module Thermal Lid NA LPDDRS Qty: 2 12.4x15 0.7 pitch PCB Thickness 1.6 mm
Total Height TBD max PMIC Design scopingin progress
BGA Pitch 1.27 mm Components Design scoping.in’progress _
BGA SRO 630 um Top Side:’~250 L1
Mainboard Pad 630 um (NSMD) Components Count BGA Side: ~100 0201 PPG | |
BGA Alloy SAC305 Total: o~ =350 B
BGA Count 1573 Tallest Component SoC FCBGA PPG | |
Shielding No L3
L4
Solder paste SAC305 PPG | |
BGA UF Non-reworkable L2
PPG | |
L6
Core | |
e :
SA8650P 315b L8
~25 x 25mm PPG | |
Dimensions: 65x65mm L9
PPG | |
L10
PMIC PMIC EEG | |
L11
PPG | |
L12

Floor Plan (Preliminary) [sR ]
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Qualcomm Reference Design Board
- Ride 4.0 HW Platform



Ride 4.0 Platforms

» 2 Platforms in the Ride 4.0 family

» Ride SX - Single-SoC Platform (previously referred to as ADP-AIR)
* Ride MX - Mult-SoCs Platform

e Both Platforms share a common architecture and several
pluggable cards

 Highly modular, can be adapted to several different use
cases. Modules include:
« Camera SerDes
 Display SerDes
» PCle Switch and peripherals
« Ethernet Switches, PHYs and Peripherals
» Audio devices (On the Ride SX)

A2B Master

AM /FM
analog audio

MCU / VIP
(Safety
Processor)

Compute SoC-2

Ride MX 4.0

Ride SX 4.0

WiFi / BT

Compute SoC-1

Display SerDes

Accelerator-1

Modular
Partially Modular

Not Modular

Camera SerDes

Ethernet PHY/
Switches

PCle switches /
Peripherals

Accelerator-2

11



Ride 4.0 Hardware Platforms

*NOTE: Ride SX 4.0 is the same
platform which was previously called

Ride MX 4.0 Ride SX 4.0 *
ADP-AIR

-

=
-
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"
Ry =

-
-

198mm

-
-
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Qualcomm Createpoint - https://createpoint.qgti.qualcomm.com/

« Example : DCN 80-31747-700 QAM8650P (SA8650P SIP) Announcement and Documentation

Qualcomm b

createpoint

Home Documents Hardware Components  Software Code Tools  Support Hardware

(# AllProducts | Edit

QAM8650P QNX Advanced Driver-Assistance System (Plai

Reference Docs

Filter Results

Your Filters Clear All

Release Type

X Produet Doc

Navigator Filters ‘

Document Navigator

> £ _Start Here

> £ Power Man agement

> [ Power Thermal PON

> [ QAMS650P

¥ [ Reference Design

[Z] DESIGN PACKAGE, QAMBESDP ORCAD AND XPEDITION LIBRARY SYMBOL

@ DESIGN PACKAGE, QAMSBES0P/QAMSREVIMIQAMSRY1H ADP AIR DESIGM FILES

[Z] DESIGH PACKAGE, QAMBTTSP/QAMSE50P/AMSRVM RIDE MX 4.0 DESIGN FILES
@ QAMBES0P Schematic Review Checklist

@ QAMETTSP/QAMBES0P/QAMSREVIM Ride MX 4.0 User Guide

[2] aMa775PIQAMEE50PIQAMSRYIM/QAMB255P Ride SX 4.0 Hardware User Guide

[2) aMaTTSRIQAMBES0PIQAMSRY1M/QAMB255P Ride SX 4.0 Reference Schematic

@ QUALCOMM SHAPDRAGON RIDE PLATFORM AUTCMOTIVE REFERENCE (SAS8650/5255) AURLX USER GUIDE
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All data and information contained in or disclosed by this document is
’ Sna pd rqgon confidential and proprietary information of Qualcomm Technologies, Inc.
and/or its affiliated companies and all rights therein are expressly reserved.
By accepting this material the recipient agrees that this material and the
information contained therein will not be used, copied, reproduced in whole
Follow us on: y in u @ or in part, nor its contents revealed in any manner to others without the express

written permission of Qualcomm Technologies, Inc. Nothing in these materials

For more information. visit us at: is an offer to sell any of the components or devices referenced herein.
’ ; ©2018-2022 Qualcomm Technologies, Inc. and/or its affiliated companies.

shapdragon.com & snapdragoninsiders.com All Rights Reserved.
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Qualcomm and Snapdragon are trademarks or registered trademarks of Qualcomm
Incorporated. Other products and brand names may be trademarks or registered
trademarks of their respective owners.

References in this presentation to “Qualcomm” may mean Qualcomm Incorporated,
Qualcomm Technologies, Inc., and/or other subsidiaries or business units within

the Qualcomm corporate structure, as applicable. Qualcomm Incorporated

includes our licensing business, QTL, and the vast majority of our patent portfolio.
Qualcomm Technologies, Inc., a subsidiary of Qualcomm Incorporated, operates,
along with its subsidiaries, substantially all of our engineering, research and
development functions, and substantially all of our products and services businesses,
including our QCT semiconductor business.



