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e TPM*
* BMC/ EC/ Super I0**
Power Management
Power Switch
LDO/DDR Regulator

Fan, Motor Driver,
and PWM Controller

izl 2%

* Cortex-M0/M4
* ARM MPU
* 8051

mERT

* HV Foundry Service

= S0

* Audio MCU

* CODEC

* ISD Chip Coder
Speech

* Flat Cell Process
* Embedded Memory,
Mixed signal Process

* TPM: Trusted Platform Module
** BMC: Baseboard Management Controller
EC: Embedded Controller
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® Cortex"M4

High Performance Line

ARM?® Cortex®

Low Power Line

Value Line
Cortex’MO (®
High Performance Line ARM® Cortex®
Low Power Line
Value Line M 4
® ARM7°
ARM 9°
Industrial
Video
8051 (®

Low Pin Count
Standard
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o) 58 zPeas
* uC, uC, MCU, microcontroller, 2 / 1l

Program

Processor Memory

Core

Digital

Analog
Peripherals
A Mixed Signal Device

Peripherals

Driven by Firmware
10
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Intel Intel ARM ARM ARM ARM ARM
4-bit 8-bit 32-bit 32-bit 32-bit 32-bit 32-bit
4004 80C51 ARM7TDMI cMm3 cMo cMm4 Cm23/CcM33
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BRIIIEGBSEELEER - ICInsightstiFRIEY - EMRAXN RS EHOE s CSEKMEART

T . B13E8 ~ 16132 R AR FKAFIGR 2 MBS %ﬁEWZIStHL%E $852013FA4—8N
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HEMB(ASP) NiB®IN - BAFEHMNEFESHEERMNNEGSL.8% -

2010~2017ESHMCUL EB RS ETE D

| Market ($M) Units (M) —#—AsP ($) |
30,000 T T $1.50
£ 1
£ 25000 + s1.30
2
s 20,000
£ B T S1.10
3 15000 T \ z
s ’ 1 5090 <
2 10,000 T s SN
g *_*_ N
§ 5,000 + = $0.70
0 $0.50
10 11 12 13F 14F 15F 16F 17F
Market ($M) | 15,166 15,716 15,168 15,518 16,281 17,451 18,970 19,208
units (M) | 14029 14,891 17,271 19071 21080 23314 26108 27,970
ASP (3) 108 106 08 081 077 075 0713 069

HEZAH ¢ IC Insights(04/2013)
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August 30, 2016 - IC Insights

... Strong unit growth—driven by

MCU Market History and Forecast smartcard MCUs and 32-bit
300 T | == Market ($M) = Units (M) —=—ASP($) | T $1.00  designs— enabled the MCU
0 .
2 250 4 1 $0.90 market to overc'omea? 13% drop in
£ the average selling price (ASP) of
g 200 T T $0.80 microcontrollers to a record-low
E 15.0 + - 50_?0 a $0.72 in 2015.
3 2 Price erosion—especially in 32-bit
v 1007 T 50-60 MCUs—has weighed down MCU
E 50 + + $0.50 sales growth in three of the last
= four years, but ASPs are now
0.0 $0.40 . )
13 14 15 16F 17F 18F 19F 20F expected to stabilize and increase
Market (SM)|  15.2 15.9 15.9 16.6 17.4 18.4 20.0 20.9 slightly in the 2015-2020 forecast
Units (M) 16.1 19.1 221 22.4 23.3 24.3 25.8 26.7 period’ rising by a CAGR of 1.6%
ASP {5] 0.94 0.83 0.72 0.74 0.75 0.76 0.78 0.78 compared to a _7_7% annua| rate
Source: IC Insights of decline between 2010 and

2015. ..
i BUER IC Insights




Joy of immovation

NUVOTON
B FII | ﬁ a0
8 bit W 16-bit mmm32-bit —<—Total
20,000 18,397
17,421
18,000 16,723 — X
15,365 15,272 e B
16,000 14,905 = 14,866 —
N Ay N .
oy AN
14,000
12,000
=
2
£ 10,000
=
o
8,000
6,000
4,000
2,000
0
2,010 2,011 2,012 2,013 2,014 2,015 2,016
8-bit 6,442 6,447 6,060 6,091 6,515 6,528 6,574
16-bit 3,882 3,882 3,705 3,760 4,054 4,144 4,310
32-bit 4,581 5,036 5,102 5,422 6,154 6,749 7,512
Total 14,905 15,365 14,866 15,272 16,723 17,421 18,397

CAGR: 2011 ~ 2016 — 8-bit 0.4%, 16-bit: 2.1%, 32-bit: 8.3%
FURIR: Semiconductor Consumption by Device, Worldwide, 2010-2016, 4Q12 Update, Gartner
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Shifts in MCU Market (SM) 2MUBEZERE
$16,000 - W 4-/8-bit m16-bit W 32-bit
$14,000 - il
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2005 2010 2015 2020F

w N 16
FAER : IC Insight http://www.icinsights.com/services/mcclean-report/report-contents/#9
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4,000

2,000

loT Semiconductor Revenue by Device Type/Function, 2013-2020 (Millions of Dollars)

2013 2014 2015 2016 2017 2018 2019 2020

—#— Application Specific/Application Processor == FPGA/PLD
== Microcontroller 8-Bit = Microcontroller 16-Bit

assjis=Microcontroller 32-Bit —@—Microprocessor Embedded

&k Gartner "MIEBXM*SERE" BTN - = 2020 F - 3201542 23 M A T 408X M s == B
13 59 27T - EEMKZERGIL 58.2% - A EA M 4A T 28 E 5Fi 4% 0

*# A=K Gartner ,October 2014 17
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Cloud
Computing

Communication

=

Performance Up
Cost Down

Infrastructure

Device

Component

*11CT : Information and Communication Technology 18

WiFi, BT, 4G

A/V, GPS, Motion, Environment
Fingerprint, ...
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Interrupt
Program
Timer =5 Timer it

Watch-Dog

XTAL

i

B Clock

Processor
Core

J\

IRC
PLL
ADC

L Data

Comparator
Converter

DAC

J |

Connectivity =
LDO

— Power

L1 O

Wireless
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Readout
Re-programming

Eavesdrop

Peripherals

WiFi / Bluetooth
UART /12C / CAN
Other interfaces ...

Readout 24
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ARM® mbed™ EE7NE

802,15 4q
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mbed OS
Core

mbed OS
Drivers

mbed OS
uVisor

4
ARM® mbed™ % 232244
BRI RS

mbed RGN AIEO

Communication Management

Device Management

6LoWPAN
CMSIS-Core

Secure Drivers

Threads

Events

IP Stack

Thread

Debug Spport

SW Crypto

uVisor

mbed Client

mbed TLS

BLE API
Thread API

BLE

Device Drivers

Lifecycle Security
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mbed scripts
gcc, armcc
Keil MDK
IAR

Online IDE
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NuMaker-PFM-NUC472

. B/ NUC472J18AE
«  ARM® Cortex®-M4F with DSP and FPU, B2 = 84MHz.
*  Flash [RTE 512 Kbytes, NEx5F SN 1F 64 Kbytes
. ADC, CAN, GPIO, LIN, I2C, I12S, PWM, RTC, SPI, Timer, UART.

- HtdAHSERESL

nuvoTon

*  Nu-Link-Me ICE bridge b b 4 G AP
A y \ oo
. —EINEE T, = HPFEI2{Y (MPUG500) o | i
« 1 Mbytes IMEFESNTF | o i
{ peo [ eoia | -

*  MicroSD £1&

*  RS232, RS485 A] CAN transceivers.
. Ethernet RJ-45 A '
*  USBHost/ Device / OTG = - . AL
«  Audio Codec (NAUS822LYG). £E7= X, EEHWA, BEflE L

o B x2, 81923, RGB LED

*  Arduino MBE#EL
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« ZIOE A NuMicro® M451 - Eiig3k 72 MHz
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NuMaker Tomato 7

MA : MR S Az
58 .

X RAHWIRE Linux #B7E&
ZJL

= ¥5 PythonEF1ES
REAFENBLS
STERBE RN SN AFa

36

& T 2224

User Interface Devices
Control and Monitoring

f';g-a

Tablet, Smart Watch, etc.

g X
Wi-Fi "a I S 3G/4G

Ethernet D Ethernet
loT Gateway
A RFID A A
RFID ﬂ < KD v | Module . :
Tag ZigBee*
Wi-Fi L 4 I :
---------------- > o

Video @
Camera

4 @ , . f:,
HVAC Energy Smoke L|ght Light Temp/Humld
Control Meter Sensor Sensor Sensor

Wi-Fi Router V

A\




Joy of immovation

NUVOTON

NuMaker Tomato E& 7T 48

NnuvoTon

NUC976

| e
1@ 'e 1519J(
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