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Á Hardware Abstraction Layer written in C

Á ~100k LoC

Á Supports most Intel ®QuarkĻMCU SoCs

Á Small code size / stack usage

Á Low power functionality
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Intel® QMSI quick facts
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Intel® system studio for Microcontrollers

Intel® QuarkĻ ĒĨĢıĮĢĮĭĳıĮīīĤıĲ(MCUs) 

Customer Apps

Zephyr OS (Comms. Stacks)

Intel® QMSI

D2000 C1000

IPPMTinyCryptLibs
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Intel® QuarkĻ ĒĈĚ ĥĠĬĨīĸ
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üěġĒęı ĄĢĎğĘĩ ĚĖĐğĜĐĜěġğĜęęĒğ ÷<:::
Á Ultra low power, Entry Level

Á 32MHz, 32-bit x86 Microcontroller, 32kB Flash, 
8kB SRAM

Á Scalable Software Development Kit, with 
sample apps and libraries

Á Pre-validated comms and sensor modules

Á Full Intel® x86 instruction set architecture for 
compatibility and scalability
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Sensor SubSystem
Peripherals
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InteLı ĄĢĎğĘĩ Ćø ĚĖĐğĜĐĜěġğĜęęĒğ ö;:::
Á High-efficiency power consumption

Á 32MHz, 32-bit x86 Microcontroller
Á 384Kb Flash, 80kB SRAM

Á Scalable Software Development Kit, with 
sample apps and libraries

Á Pre-validated comms and sensor modules

Á Full Intel® x86 instruction set architecture 
for compatibility and scalability

Á Always sensing: always-listening Internal 
Sensor Hub

Á Intelligent: Pattern Matching Engine
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Intel® system studio for Microcontrollers

Intel® QuarkĻ ĒĈĚĲ 
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Customer Apps

Zephyr OS (Comms. Stacks)

Intel® QMSI

D2000 C1000

IPPMTinyCryptLibs
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Intel® QuarkĻ ĒĨĢıĮĢĮĭĳıĮīīĤı ĘĮĥĳĶĠıĤ ĎĭĳĤıĥĠĢĤ

Á Intel ® QuarkĻ ĒĨĢıĮĢĮĭĳıĮīīĤıĲ čĠıģĶĠıĤ ĆġĲĳıĠĢĳĨĮĭ đĠĸĤı ßčĆđà

Á APIs provide a standard interface to all functionality in ĎĭĳĤīŃ ĖĴĠıĪĻ ĬĨĢıĮĢĮĭĳıĮīīĤıĲ.

Á APIs are consistent across the Intel® ĖĴĠıĪĻ microcontroller family of devices. 

Á Included with this API are a collection of sample applications to enable users to get started 
quickly.

Á Embedded devices with a limited amount of memory, 
Á Object code size & stack size minimization is a primary design objective .
Á Everything accessed as MMIO.
Á Nothing is dynamic, all the heavy work is done at compile time .
Á Garbage collection on unused functionality.
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Intel® QMSI
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ÁBootstrap

ÁTRIM code calculation

ÁFirmware update management
ÁHost tools also provided (fork of DFU utils )

ÁUn-brick me

10

Bootloader / ROM
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Crystal Oscillator
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Power states - D2000
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Power states - C1000
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RTC configuration structure

Enable clocking to RTC

Set configuration and start RTC

Sample Real Time Clock driver usage

Register / request interrupt
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Intel® system studio for Microcontrollers

Intel® QuarkĻ ĒĈĚĲ 
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Customer Apps

Zephyr OS (Comms. Stacks)

Intel® QMSI

D2000 C1000

IPPMTinyCryptLibs
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Newlib syscalls

ÁPico printf
ÁModular, support for formats can be disabled at compile 

time
ÁĘĴįįĮıĳĲ Œģœ# ŒĴœ# Œķœ# Œĝœ Ġĭģ ŒĲœ

ÁPuts

ÁMalloc / free

ÁAssert
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ĎĭĳĤīŃ ĖĴĠıĪĻ microcontroller -based systems

Bare metal / RTOS code

OpenOCD based 
JTAG

GDB

GCC ARC GCC

https:// software.intel.com/en -us/articles/issm -toolchain -only -download

Toolchain

https://software.intel.com/en-us/articles/issm-toolchain-only-download
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Intel® system studio for Microcontrollers

Intel® QuarkĻ ĒĈĚĲ 
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Customer Apps

Zephyr OS (Comms. Stacks)

Intel® QMSI

D2000 C1000

IPPMTinyCryptLibs
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TinyCrypt Library

Á The TinyCrypt Library provides an implementation for constrained devices of a minimal set of 
standard cryptography primitives .

TinyCrypt
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SHA256

HMAC-
PRNG

AES-128

AES-CBC 
mode

AES-CTR  
mode

AES-
CMAC 
mode

AES-CCM 
mode

CTR-
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Intel® system studio for Microcontrollers

Intel® QuarkĻ ĒĈĚĲ 
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Customer Apps

Zephyr OS (Comms. Stacks)

Intel® QMSI

D2000 C1000

IPPMTinyCryptLibs
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Intel® Performance Primitives for Microcontrollers

Á Supported data types
Á Fixed point: q15, q31
Á Floating point: 32f  (using 

floating point simulation)
Á Optimization criteria

Á Size (~1 KB per function)
Á Performance
Á Accuracy 
Á Power consumption

Functional Groups

Basic 
Math Fast Math

Statistical 
Functions

Complex 
Math

Filtering 
Functions

Transform 
Functions

Interpolatio
n Functions

Matrix 
Functions

Controllers
Functions



Copyright ©  2016, Intel Corporation. All rights reserved. 
*Other names and brands may be claimed as the property of others.

Optimization Notice
23

Floating Point Library

Á Only applicable to Intel®ĖĴĠıĪĻ Lakemont processor cores

Á Floating Point
Á The Floating Point Library emulates basic floating point operations with hardware integer 

instructions.
Á Compatible with the Intel® MCU Architecture ; supports Intel® Pentium® processor instruction 

set minus instructions for x87 floating point unit. 
Á Fixed point data format
Á Intel® IPP for Microcontrollers functions operate on fixed -point data in Qn format.  
Á Example : X in the Q15 format is X*2-15, with the range of supported values for the Ipp16s 

data type equal to [-1, 1-2-15]. 
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Intel® system studio for Microcontrollers

Intel® QuarkĻ ĒĈĚĲ 
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Customer Apps

Zephyr OS (Comms. Stacks)

Intel® QMSI

D2000 C1000

IPPMTinyCryptLibs
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Microkernel

Nanokernel

Applications

IPv4, IPv6 6LowPAN

DTLS, TLS, ..

CoAP, MQTT, HTTP, LWM2M

Device ManagementPower Management

Device Drivers

QMSI

UDP, TCP Bluetooth Low Energy

Zephyr
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Intel® system studio for Microcontrollers

Intel® QuarkĻ ĒĈĚĲ 
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Customer Apps

Zephyr OS (Comms. Stacks)

Intel® QMSI

D2000 C1000

IPPMTinyCryptLibs
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Intel® System Studio for Microcontrollers
Á Bundles components into a Software Development Kit (SDK)

Á Integrated Development Environment (IDE)

Á Based on Eclipse

Á Intel® System Studio for Microcontrollers plugins

Á SoCdebugger integration

ÁWindows USB Driver for: 

ÁĎĭĳĤīŃ ĖĴĠıĪĻ ĒĨĢıĮĢĮĭĳıĮīīĤı ĉ<::: ĉĤĵĤīĮįĬĤĭĳ ćĮĠıģ

ÁĎĭĳĤīŃ ĖĴĠıĪĻ ĘĊ Ĉ;::: ĉĤĵĤīĮįĬĤĭĳ ćĮĠıģ
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Code

Disassembly

Registers

Intel® system studio for Microcontrollers in action
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Intel® system studio for Microcontrollers

Intel® QuarkĻ ĒĈĚĲ 
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Customer Apps

Zephyr OS (comms. Stacks)

Intel® QMSI

D2000 C1000

IPPMTinyCryptLibs
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Build upon already existing example applications
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Intel® Developer Zone: https :// software.intel.com/en -us/intel -system-studio -microcontrollers

Where to get Intel® QMSIĻ


