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Business Concept

Expanding use of smartphones and tablets is giving broadband internet and wireless communications even
greater roles in our daily lives, and making the arrival of the ubiquitous network society an inevitable
reality. In particular, semiconductors for use in portable devices, information terminals, in-vehicle devices
and FA devices are expected to provide higher performance in terms of thinner structure, lighter weight,
and longer operation with limited power supply. We have been focusing on the creation of compact, low-
power semiconductors since we started the development of CMOS LSI for watches in 1969. Since then, we
have steadily built up our expertise in energy-saving, space-saving, and time-saving designs. This has enabled
us to quickly obtain the semiconductor development technology needed to meet the demands of the new
era of ubiquitous networks. Our concept is to develop "saving technologies" to reduce power consumption,
development times, and implementation space. Our goal is to be a true partner for you, providing you with
strategic advantages, enhancing your customer value based on our "saving technologies" and mixed analog/
digital technologies that we have cultivated, as well as our design capabilities, manufacturing capabilities and
stable supply that can satisfy your detailed requirements.

Environmental Responsibility

Epson semiconductor technology provides environmental value to customers by creating and manufacturing
eco-friendly products.
1) We Epson's products are surely complying with the Eu-RoHS (2011/65/EU) Directive.
2) We are releasing information about the containing chemical substances of products at web-site.
Product of QFP & BGA are described in the following URL.
global.epson.com/products_and_drivers/semicon/information/package_lineup.html *Some products
are excluded.
Environmental management system third party certification status
1SO14001
Type of certification : 1ISO 14001: 2004, JIS Q 14001: 2004
Awarded to : TOHOKU EPSON CORPORATION, SEIKO EPSON CORPORATION (Fujimi Plant, Suwa Minami Plant)
Certified by : Bureau Veritas Japan Co., Ltd.
Date of certification : April 3, 1999

Type of certification : 1ISO 14001: 2004 1S0 14001
Awarded to : Singapore Epson Industrial Pte. Ltd. BUREAU VERITAS
Certified by : SGS Certification

Date of certification : Jan 12, 1999

Epson's Quality Policy

Keeping the customer in mind at all times, we make the quality of our products and services our highest
priority. From the quality-assurance efforts of each employee to the quality of our company as a whole, we
devote ourselves to creating products and services that please our customers and earn their trust.

Epson has acquired 1SO9001, IATF16949 and ISO/TS16949 certification with its IC, module and their application
products.

Quality Management system third party certification status

1SO9001

Type of Certification : ISO9001: 2015, JIS Q 9001: 2015

Awarded to : TOHOKU EPSON CORPORATION, SEIKO EPSON CORPORATION (Fujimi Plant,
Suwa Minami Plant, Hino Office)

Certified by : Bureau Veritas Japan Co., Ltd.

Certificate No. : 3762381

Initial Date of Certification : October 10, 1993

Type of Certification : ISO9001: 2008

Awarded to : Singapore Epson Industrial Pte. Ltd.
Certified by : SGS

Certificate No. : SG03/00011

Initial Date of Certification : February 4, 2003

IATF16949, 1ISO/TS16949

Type of Certification : IATF16949:2016

Awarded to : TOHOKU EPSON CORPORATION, SEIKO EPSON CORPORATION (Fujimi Plant,
Suwa Minami Plant, Hino Office), EPSON EUROPE ELECTRONICS GmbH

Certified by : Bureau Veritas Japan Co., Ltd.

Certificate No. : 281371

Initial Date of Certification : Dec 9, 2017

IS0 9001
Type of Certification : 1SO/TS16949:2009 IATF 16949
Awarded to : Singapore Epson Industrial Pte. Ltd.
Certified by : SGS
Certificate No. : SG07/00021
Initial Date of Certification : June 7, 2007
*Scheduled to acquire IATF certification in 2018

BUREAU VERITAS

Certification
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History of Epson semiconductor

History of Epson Semiconductor g [ellS

Business Environment and Mega Trends
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- Epson was founded as a watchmaker, and has expand\d/busmess domain
from home products to office, commerce and industry
- Epson has provided value of connecting people to things and information
- Epson will provide "smart technology" and the "environment technologies"
- such as autonomous robots, wearable equipment, and office papermaking
system named PaperLab

History of Epson Semiconductor’s Technology

As the semiconductor division of “worldwide watch maker SEIKO”, EPSON semiconductor
business has expanded into LCD Drivers, ASICs and MCUs from IC for Watches.
These businesses are all based on Epson’ s energy-saving technology.
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i o glead ‘ ASIC (G/A, EIA, SIC) ‘
- World first CMOS IC for digital 3 < i
watches with LCD display. (1973) N T — ~— ;S,m,””m)
- Low voltage operation CMOS IC for N e . Custom IC (Analog)
analog watches that consume less than @i :"““}"
upply .
200nA. (1980) ‘ Silicon Foundry ‘
Energy-Saving Technology ; Technology that reduces power consumption from both sides of
process and circuit have been nurtured by Epson over 40 years since division was founded.

The role of Microdevices Div. and Semiconductor domain

Microdevices Vision and Strategy: Supporting the Four Innovations

Contribute to Epson’s finished products and to the development of smart
communications, power, transportation and manufacturing systems with
advanced Epson quartz timing and sensing solutions and low-power
semiconductor solutions.
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' Timing solutions
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Communications/ networks

Semiconductor business contribute to the value creation of the
Epson finished product, by advanced “Power Saving” solutions.

Epson Semiconductor’s History

1969 Development of CMOS IC for watches started

1973 CMOS IC production started in Headquarter
1980 Fujimi plant (B-wing, 4 inch) operation started
1984 A-wing (5 inch) operation started
1985 D-wing (6 inch) operation started
+ 9
1991 Sakata plant (S-wing,6 inch) operation started
1993 1SO9000 series certified
1994 Singapore assembly plant (SEP) operation started

1997 T-wing (8 inch, Sakata) operation started
ISO14001 certified

2001 T-wing manufacturing line expanded

2006 ISO/TS16949 certified

2010 Microdevices Operations Division started

Automated Wafer Process

MCUs

MCUs




Deployment of Epson Epson microcontroller
microcontroller products application examples

OTP cards, logistics / price tags, etc.

VGA The built-in drivers suitable for electronic paper display drive and thermal sensors = e
can not only drive displays but also correct the effect on display quality under ‘ % _*
thermal chracteristics. The characteristics of electronic paper display can be = 27 08m

QUGA obtained for the best with one chip.
E M Suitable models : STC17F00 / S1D14F00 series
g
c 4,096
=
o
a
5
R R R Air conditioners, TV sets, audio devices, lavatories with spray functions, multifunctional remote
. controllers, wall type remote controllers, etc.
$1C17W00/MO0O0 Skries o Wall VP C | i
512 oo The LCD driver that supports segments or dot-matrix displays, and the internal voltage s | saass | 10N
i requlator circuit provide various resolutions of “user-friendly displays” that are not
S1C17600 Series affected by reduced battery voltage levels. The remote control circuit can easily =
128 a generate carrier signals and provides remote control functions with a small number of -
part items. Low power consumption feature contributes to extended battery life.
16KB 32KB 64KB 128KB 256KB 512KB~1MB
M Suitable models : STC17W00/S1C17M00/S1C17100/S1C17500/S1C17600/S1C17700/S1C17800 series
ROM Capacity
Rice cookers, washing machines, microwave ovens, coffee machines, etc.
The built-in LCD controller provides different types of displays from monochrome to /, o )
up to the STN VGA class. Features such as touch panel, dial input, and audio w ‘
idance can be realized, greatly improving the user interface of your products.
™ qui ealized, g y improving the user i your produ \ /
512/560K M Suitable models : S1C17800 series
384K
524/280/256K 16-bit B 0 !Vloblle p_hones, handheld gaming devices, electronic dictionaries, portable
............................................................................................................................................................................................................ information devices, etc.
Different types of displays are provided by the LCD driver that supports monochrome
116/128K
D .D . .DD .DD . dot matrix displays, or the built-in LCD controller that supports monochrome to
""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" displays up to the STN VGA class. Optimum for portable devices that draw low levels
% 48/64K . . . . . . of power allowing for extended battery life.
8 b L M 51C31: built-in LCD dr
© e
S 39K 21 51C31: built-in LCDC _ _ .
s o /mo) ® | ] 0 Bs1c17 bt Leoc B Suitable models | 51C17100/STC17600/51C177001S1C17800 seres
3 [Js1C17: non-LCD
16K
....... D D .. e e BS1C172 Ul EPD dr
M 51C17: built-in LCD dr L. L.
el Clinical thermometers, blood pressure meters, pedometers, body composition meters,
............................................................................................................................................................................................................. blood glucose meters, etc
2/4K . . . .
The LCD driver that supports segments or dot-matrix displays, and the internal IO 25 [
............................................................................................................................................................................................................. vl ey Qi eues vAeus (eslionms 6f TR Eitemly s (e s
ROM Less are not affected by the reduced battery voltage levels. Various sensor interfaces
enable the device to connect with different types of sensors. Low power
32 48 64 ) 100 128 144 176/180 216 240/256 consumption feature provides extended battery life.
Pin Number B Suitable models : $1C17W00/51C17100/51C17600/S1C17700 series
MCUs MCUs
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Features of Epson microcontrollers Features of Epson microcontrollers Y (&VS

Built-in power supply circuit

Regulator  Charge pump i LULULLULLLLL LU

l ' EPSON
1V-3V LCD Driver Stable | FLASH MCU
3V 3V-type LED Contrast |

L
2V
/ oLV v e — (e — I
— | | I |

1V | I | GND
v com1 —[] r - -
JWHL
com 2 o 1 - 1 = The debug interface disconnection function and the flash memory write/read protections are provided to protect
o the contents of the built-in flash memory and the RAM.
com3 = = = i | 2 Prohibiting data reading and writing protects the important software assets for our customers.
| N
Epson microcontrollers include the voltage regulator circuit. With the built-in regulator, the microcontroller
generates sufficient voltage to drive its circuit internally, so that it can maintain a high quality display unaffected
by battery power levels. Because the high quality can be maintained without an external regulator, the built-in
regulator helps reduce the number of parts, and thereby total cost. Another feature of the Epson microcontroller
is that low power consumption can be maintained even with the internal regulator. RIF C .
q - - onverter
il i E0 i W o i) e Epson MCU Highly accurate temperature and humidity measurement has been
A/D Converter easily achieved by using only a few components such as a thermistor
ADC and a humidity sensor!! Example of Example of

By connecting with different /

Acceleration sensor | types of sensors, various
EPSON Non-LCD booster —— I'functions, including pedometer RFC ———

measurement
SENB

p
measurement

=
I 3 L
measurement, fall detection, g =2
Pressure sensor barometric and altitude 5 prty Lnsor
When battery ' ° measurement, weather forecast, UART = DS
power drops. 0o ' A Photo sensor motion sensing, andl backlight 3
control, can be provided. :
5]

SPI

Gyro sensor
QT T counter

T THTE T T
E

] E = QSPI
EPSON E ; idi
S1C17 Series S1C17 Series = 12C Thermistor Humidity sensor
- S— ___ ; GPIO ) . -
AT g SR NPT AT SPI: Supports master/slave USB device function and remote controller transmission
-C ppb - 'tiw diff aa ¢ circuit enable easy communication with peripheral devices.
p::p:ecrzrlncesca:d\;v;nsorl mirj&esypes ° USB Functions such as data management can be added.
12C: Supports master/slave. REMC*
Even when battery power level drops, the contrast level is not affected. The same level of display quality as that Can be connected with different types of
of a new machine can be maintained until battery power has been completely consumed. peripheral ICs and sensor modules.
The battery power level is detected by the Supply Voltage Detector (SVD) circuit, so you do not have to be AMRC
concerned about the level during operation.*2
In addition, a software-based function is included that allows the user to finely adjust contrast. You can use this SMCIF
function to match voltage with liquid crystal panel. Also, a contrast adjustment function can be added to your AVIRE: MR s cantioelllas vl
pI’OdUCtS. SMCIF: This is an interface circuit for a smart EXERITTES {190 ICEEV B MR sensor
*1: This feature is provided for models containing an LCD driver. card (IC card) which complies with s se(rj'nsdo_r carlw beh_ h
*2: For models that support this feature, see the outline of each product. 1SO7816-3. connecte |.rect Y, Whic
enables continuous
measurement of analog
rotation phase signals.
*: REMC (Remote Controller Transmission Circuit)
MCUs MCUs




51C31 Family ARM® microcontrollers

The S1C31 Family is a 32-bit microcontroller which adopts the ARM® Cortex®-MO0+ processor for the CPU core with several
built-in features, such as various timers, serial interface functions, LCD driver, USB controller and Flash memory in one chip.
The S1C31 Family constructed and manufactured with the exceedingly energy efficient Cortex®-MO0+ processor, Epson's
original super-low leak process and circuit technology, contributes to exceptional performance of various mobile devices and
sensor node terminals which perform environmental measurements over a long period while extending battery life.

H Image of product lineup

Large memory

A

This series is manufactured using the same process as that of
Epson’s original SIC17 family of low-power 16-bit
microprocessors, and has enhanced processing performance
and built-in functions.

ARM® Cortex®-MO0+

‘S1C31 Family”
“Low Power & High Performance”

EPSON S1C17
‘$1C17 Family — S1C17W Series’
“Super Low Power”

>

51C31 Family ARM® microcontrollers

MCUs

H Code size comparison

Compared to Epson’s original S1C33 family of 32-bit
microprocessors, there are some cases in which the code
size can be reduced by about 20% when the same software
is used.

$1C33L27

S$1C31W74

Size

Example of an application using the S1C31W74: Digital wathc

B Comparison of current consumed for the same processing
Compared to Epson’s original S1C33 family of 32-bit
microprocessors, it is expected that the average current drawn
by this series will be reduced to no more than one half for the

same processing.

$1C33L27

Current

MCU Operation

MCU Operation
HALT (RTC)

S1C31W74

Current

MCU Operation

HALT (RTC) MCU Operation

Example of an application using the S1C31D01: Smart wathc

Low Power Performance S1C31W74 5.0v 51C31D01
32.768kHz Cortex® -MO0+ Cortex® -MO0+
=1 __ 1Hz -— 7
|| 0sC1 — RTC SVD DMAC e
Ll— Device
Sound QSPI/ I2C Digital I/F Sound QSPI / 12C
((‘DD‘— Gen. JUART T UPMUX = <(‘DD<— Gen. JuaRT o UPMUX < for sensor
S1C31D00 Series: Built-in Memory Liquid Crystal Controller s o o
iis’\ | I 1 A
Y ﬁ Data * * * Power supply ﬁ
S1C31WOO Series: Built-in Dot Matrix Display Driver LCD Panel
88x16 / 80x24 / 72x32 - __L MIP Panel* __L
*MIP (Memory In Pixel Panel)
Display Operation clock Supply current SS;\)A;/;I}; Memory 110 Timer SIO Analog Others Form of delivery
= ~ g 3 g 2 & ] )
: High- Low- Built-in 32kHz 1MHz : o g -2 5 2 = g2¢ P . 5. 5 _c
AredluEs El)—r$v2r Display speed speed oscillator S[le;f Fﬂﬁ Operating Operating \/S(;Jl?aplye Flash ROM Mask ROM ~ RAM g £ = 5 = 2 o = = 3 o §,§ ‘% 2 :5 %@ & o2 g © % 52 e Chi
sequcom controller [Hz] [Hz] [Hz] ('I[;/p ) ('I[;p ) [pA] [V]g [Byte] [Byte] [Byte] o E _.'f ©s ° £ =g g T = g8 =} Sy S« = g § 3¢ a ;’.’_ § 9 2
(Max)  (Max.) (yp.) : (yp.) (yp.) = & @ 2 g ™ < Siale - o~ s & 2
= & gE X e
S1C31D0O0 series Ultra-low consumption microcomputer which has a liquid crystal controller built-in.
Memory display controller VFBGAS5H-81
$1C31D01 —  Power supply generation for 3Vsystem LCD ~ 21M  32.768k %w%gmm 0.46 17 10 N ETETEE 512 96K 57 - 8 2x6 1 1 3 2 1 2 1 &, - 7 1 1 1 4 - WCSP96 o
Power supply generation for 5V system LCD ’ TQFP14-80
S1C31WO00 series Ultra-low consumption microcomputer which has a liquid crystal driver built-in.
88x 16
S1C31W74 80 x 24 - 21M 32768k MRMBMW. g 17 10 4400 qgy536 512K 512 128K 71 - 4 2x2 1 1 2 1 1 2 1 FS 1 - 2 - 1 4 ~  VFBGASH-181  ©
72 x32 12M/16M/20M 2,43 () &,
*1: During erasing / programming in flash memory (Vob): 2.7V to 5.5 V, Ver=7.5V/7.5(Typ.) During the external applying : 1.8V to 5.5V *4: During erasing / programming voltage in flash memory (Vee): The external applying of 7.5V / 7.5V (Typ.) is needed. (*4) can be rewritten even with internal power supply.
#2: During erasing / programming in flash memory (Voo): 2.7V to 3.6 V, Ver=7.5V/7.5(Typ.) During the external applying : 1.8V to 3.6V *5: SVD is an abbreviation for Supply Voltage Detector.
*3: During operations LCD (Vop): 2.5V to 3.6V *6: Including Input port and Output port.
Display Operation clock Supply current ESF\JA;J?; Panel Interface Host Interface Memory 110 Timer SIO0 Others Form of delivery
: Built-in 32kHz 1TMHz ;
Products q High-speed Low-speed ; Sleep : : Supply p f F g Drawing
Display oscillator Operating Operating L 8-bit color 1/3-bit B/W Indirect RAM S Real-time 7 Event Sound q
e [Hz] Hz] [Hz] [pA] [WA] [WA] voltage  6-bit color MIP I/F Memory LCD SPI F Memory LCD SPI IF SPI QSPI 8-bit [Byte] I/O port  16-bit timer e SPI QSPI 12C REMC  and Covpylng processor DMA generator Package Chip
(Max.) (Typ.) (Typ.) functions
(Typ.) (Typ.) (Typ.)
S1D13C00 series LCD controller
Memory Display Controller
Power supply generation for 3V TQFP13-64
S1D13C00 - system LCD(2.3 to 3.6V) - 32.768k  32k/20M 1.81t05.5 1 1 1 1 1 1 96K 10 1 1 1 1 1 1 1 1 1 1 WCSP64
Power supply generation for 5V
system LCD(4.3 to 5.0V)
MCUs MCUs
11
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S1C17 Family 16-bit microcontrollers S1C17 Family 16-bit microcontrollers Y {@VS

S1C17 MCU Line up

The S1C17 Family, 16-bit microcontrollers integrate a wide variety of peripheral circuits such as various interfaces that meet various Built-in EPD Dr. S1D14F57
types of Sensors and the LCD dl’lveI'/COﬂtrO”er that covers the W|de dISp|ay area IntO a S|ng|e Chlp deS|gn They can I’ea|lze bOth ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ....................................................................................................
high-speed operation and low power consumption, and provide the products suitable to portable gears. Also, various flash ROM Built-in LCD Controller [31C17803)
built-in products are lined up. The flexible development environment and on-chip ICE functions can shorten the product . 151€17801
development period. e e i T e L NI
Built-in Dot Matrix LCD Dr.
128 x 32/ 64 x 64
¢ Features of S1C17 RISC CPU ¢ User-friendly and comfortable development tools 120 x 32/ 60 x 64
M Includes the instruction set optimized for C language. B On-chip debugger and highly-functional software simulator 88 x 16/ 72 x 32
M Supports memory space of up to 16M bytes. M Software evaluation board (SVT board) e T e e, e s s o A
. . 80 x 16 /64 x 32 Is1c17w34] : [s1c17w3s) § [s1C17w36)
W Includes lower-power instructions (Halt and Sleep). N LI 1 LI 1 LI | — L —
B Incorporates coprocessor interface that allows for & Low power consumption i [ [ [ . -m ''''''''''''''''''
expansio - ivisi : mA highly effici i  [sica7704) |
p n of product-sum/division operator dopted a highly e |§|ent povv'er gleneratmlg o R S |
DC/DC converter for internal circuit operation. e N N N
4 Includes Flash ROM B CPU clock gear function allows for low power consumption. S1C17711
. . ) . . 64 x 16/ 56 x 24 == [51C17W23
B Protect functions that guard software assets. M Provides low power consumption equivalent to that of 8-bit S1C17W22
M Self-rewriting function microcontroller. Built-in Segment LCD Dr. ‘ Kicewl
88x8: ; ;
72x4/72x8 Is1c17w22f § [s1c17w23]
60x4/56x8
56x4/52x8
S1C17MOO Series: Application Optimization 54 xdl50x8
50x4/46x 8
S1C17F0O0 Series: Built-in EPD Driver and Controller ~48x4/44xs 0 [sicTwig
42x4/38x8
40x4/36x 8 LICTe2] | $1C17602) | 51C17604]
S1C17900 Series: Built-in Low Power Consumption DSP (without Display Functionality) [iciztai
37x4/33x8
. e 1 . 34x4/30x8 Eicws]
S1C17800 Series: Built-in High-Resolution LCD Controller — }p Ll S : : e et
32x4/28x8 (IC17853 |s1C17656| : [s1C17Mo1|
x X s : :
S1C17700 / WOO (w20) Series: Built-in Dot Matrix Display Driver 5 5 5 e
26 x4 : : - [sacizmso]
: i i i [sacizmzq] ¢
. e . . 20 x4/16 x 8 [51C17651] - [sacazeot]
S1C17600 / MOO / WOO (w10) Series: Built-in Segment Type Display Driver | L0000 T
12x4/8x8 1 1 1
: [s1icimg] : : : ‘ . Ficowi] | : :
i ) ) ) . S1C17M12 (S1CT7M23] [sici7969] | 5 :
S1C17500 / MO0 / WOO (woo) Series: Standard (without Display Functionality) Non LCD Dri - [scimag] | - [srcrmag) | o g | :
on rver $1C17M21 [s1c17mas] : '
 [s1c17m22) ¢  [sici7wog] GEETRE8 : 1 :
S1C17W03 [sict7564]
S1C17100 Series: Built-in Segment Type DISP|0Y Driver, and Mask ROM ROM Size 16KB  24KB  32KB  48KB  64KB  96KB  128KB 256KB 384KB  512KB
MCUs MCUs




S1C17 Family 16-bit microcontrollers S1C17 Family 16-bit microcontrollers Y aVE

S1C17W00 series low-power consumption technology

In most cases, the S1C17 Family of products will allow customers currently using 8-bit microcontrollers to enjoy higher performance

with the same power consumption. In addition, it will enable customers already using 16-bit/32-bit microcontrollers to benefit from
longer battery life as a result of low operating voltage. RESET CPU-BUS
Lowest Current Consumption in Industry * . . e A
External clock signal input 16-bit timer
Conditions : Typ. Vbp=3.0V, Ta=25°C - Clock signals in up to
|
4.2 MHz are supported.
. . -] . B e
Current Consumption in SLEEP Mode | standb Current Consumption in HALT Mode | RTC - VDD-VSS-level square waves o
CLK=OFF, RTC=OFF, CPU=OFF | andby | CLK=32kHz, RTC=ON, CPU=OFF | _Execution | and sine waves are supported. division UART
1.0pA 3.0uA - . D ——
1/5 Compared to 1/8 Compared to Low-power clock oscillator R
0.8uAl  Conventional 2.5pA = Conventional ~ —=— circuit synchronous
G ,/ 2.0pA e - 32.768 kHz crystal oscillator 0sC1 serial I/F
2k 7 B JPtas o - 4-stage oscillator inverter 0sC1 EXOSC
. . - o° . : : ; )
0.4pA , H T . gain adjustment function 2
x 1.0pA - & - Built-in 8-stage gate capacity 12C
0.2pA 150nA | 500nA K adjustment function —
0.0uA 0.5pA 300nA - Oscillation stop detection and OCHs KW
d . . , i atchdo
S1C17WO00 series  EPSON 0.0uA o timer >
Conventional S1C17W00 S1C17W00 EPSON -Built-in oscillator mode 0CS3
series series Conventional (No external parts required)
(Super Economy Mode) -Built-in oscillator : 32kHz EXOSC Sound
o S o — High-speed oscillator circuit generator
Current Consumption in RUN Mode (32 kHz) Current Consumption in RUN Mode (1MHz2) | High-speed - Crystal/ceramic oscillation mode
CLK=32kHz, RTC=ON, CPU=32kHz | CLK=1MHz, RTC=ON, CPU=1MHz | Execution | - External resistor CR oscillation mode ( )
20pA 1000pA - Built-in oscillator mode (no external parts required) LCD driver
1/4 Compared to 1/5 Compared to - Built-in oscillators can be selected from 250k, 384k, 500k, 1M, 2M, and 4M -
16pA [~ eanveatiaral 800pA-  Conventional ..
o= ey Four types of characteristic clock R/F
12pA 600uA . . Converter
A00A sources can be freely selected for each circuit!
8uA - 6UA 4~ A,/ H »
140pA
Al 3pA 200pA u
n \ ) O
(o S1C17WO00 series  EPSON
S1IC1I7W00  S1C17W00 EPSON T Conventional
series o Eﬁy MOde)Conventlona' Terminals can be allocated freely (UPMUX) The font library for the S1C17 Family is now available.
SPI, 12C, UART, 16-bit PWM, and other terminals can be Example of 16x16 dot character displays
Adopted a highly efficient power generating DC/DC converter for internal circuit operation . . (English, numeric, and Japanese)
freely allocated as individual UPMUX terminals.
Comventional ANEEEEEEEREEEEm
R ) (EPSON Conventional) (STC17WO00/MOO series) . . . . . . . . . . . . . . .
[=)
X 1 _ =
U Al >8 é Constant regardless of Vo . . . . . . . . . . . . . . .
inear & o R —
l reguitor [T & a I B f6] 52 56 R R = R I IR
- el & Linear Regulator S
Cireut £ | [powertostiesy | EEFENENNREEENRES
nternal Circur S
;/; Power Consumption | |3 _ EPSON EPSON -
VoD VD S1C17600 S1C17W00 e Required ROM
Series Series capacity
(S1C17W00 series) Realized 50% current consumption by 12x12 dot size (JIS level-1 Japanese T
Voo reduction of power loss! characters, JIS level-2 Japanese characters)
Iop
IXI t .8 12x6 dot size (Half-width characters) 4KB
Vb1 3 SO =
g DC-DC >i' A - 16x16 dot size (JIS level-1 Japanese 239KB
_|__|z|_ Converter al| LE characters, JIS level-2 Japanese characters)
1 & ‘,Ben'rc/ 2 About 50%
In1.:ern.al 5 . onverter S i i
Circuit 2 [Pojver Loss (Circuit Current) & 16x8 dot size (Half-width characters) 7KB
2 Internal Circuit g
. = * H
Power Consumption |, 5 For other languages, please consult with us.

T - [Terminals can be allocated freely using software}

* This function is effective in the Super Economy Mode.

MCUs MCUs
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51C17 Family 16-bit microcontrollers 51C17 Family 16-bit microcontrollers

Case of Digital Watch Case of Pedometer

H Conditions: Continuous LCD watch display using LR44 battery (1.5V) B Conditions: LCD display and acceleration sensing for several
hours per day using the CR2032 battery (3V)

Example of an application using the $1C17803: Home appliances (Adding functions) Example of an application using the S1C17W13: Remote controller

$1C17803
EPSON © s1c17 core Lol e —
Conventional EPSON 2 avea ¢ .
CmEmiiemel (( H [ DAC | ¢—— 125 Flash ROM  LCD controller Touch panel e o aEmc e e ‘ 24seg x dcom
Speaker <+—>  ReMC Timer/RTC UART M @ ﬁ Dﬂ ’)) Buzzer/Alarm
b svD Timer 1/0 port
. AD 1/0 Port \ EHRE B Gy ‘ @@@@
S1C17WO00 Series More than 10 Infrared LED T spl ey Battery detection -
- S‘I C‘I 7W00 S H R/F Oscillation SPI @@@
21C1/VWOU Series o converter circuit 000
N N N N N ; SR @@, Dial Key matrix
0Yr. 2Yr. 4Yr. 6Yr. 8Yr. 10Yr. 12Yr. - - - - Key {:’\\ '

0 Mon. 3 Mon. 6Mon. 9Mon. 12 Mon. 15 Mon.

Thermistor
* Calculated in 32kHz RUN mode for 10m per second * Calculated in 2MHz RUN mode for 1 hour per day
Display Operation clock Supply current Power supply Memory /0 Timer SIO Analog Others Form of delivery
= = E ko] 52 5 5
g Built-in 32kHz 1MHz © 2 Z = 3 SIE e ta S s
Products LCD High-speed Low-speed ; Sleep Halt ; ; Supply 5 £ = E = O = — = 5 e k= 2= B o= =9
B s i H) os?;_lilza]tor oAl [WA] OpeJit]lng OpeJZt]lng voltage FIa[sé\yfe(])M [Féét’:l] §_ ® % 2 =2 _§ g = = g v g EE [ =3 %'ﬁ o § % %‘;ﬁ Special function Package Chip
= =1 > LEC o=
segxcom (Max.) (Typ.) (Typ.) (Typ.) (Typ.) (yp) {yp) i\ 2 2 = € I s E 2 T o< @ g ST
- g & ==

[Ultra Low Power] This is an ultra-low power consumption 16-bit MCU compatible to low voltage operations from 1.2V, even with built-in flash memory.
LCD driver, high-performance PWM and improved analog functions, combined with the powerful processing capacity of the 16-bit CPU, suitable for battery

The embedded highly efficient DC-DC converter generates an internal constant voltage, to drive an IC with a low power consumption operation beyond 4-bit MCUs. This product is equipped with a built-in RTC,

S1C17W0O0 series/W10/W20/W30 group driven applications that require a LCD and clock function.

32k/250k/

26x4 03 2 Ep) - o
S1C17W12 42M 32.768k 384K/500k/ 0.15 140 121036 48K 2K 3 2x2 1 1 2 1 1 LED pin x 2
700k/1M/ % 3
18x4 Y 1.5 5 26 SQFN7-48 -
26x4 32k/250k/ 2 32 QFP13-64
S1C17W13 18x8 42M 32.768K I oo 0.15 03 140 12 to 36 48K 2K 3 2%2 1 1 2 1 1 LED pin x 2 SQFNT7-48 o
4 26
2M/4M
A0t TQFP12-48
250k/384k/
S1C17W14 gé ig 4.2M 32.768k 500k/700k/ 0.15 0.3 3 200 12w 36 o aK 33 3 2x2 1 1 2 1 1 - QFP15-100 o
TM2M/4M
Sand 36 QFP15-100
30x8 03 .
32x4 500k/700k/ ' 12 to 36 64K ] o
S1C17W15 B 42M 32.768k A 0.15 250 tc 4 4K 33 3 2x2 1 1 2 1 1 - TQFP14-80 o
24x4 SQFNO-64
208 03 8 2 TQFP13-64
250k/384k/
S1C17W16 gg Ba 4.2M 32.768k 500k/700k/ 0.15 0.3 3 200 1.2t0 3.6 64K 8K 40 5 2x2 1 1 2 1 1 = TQFP15-128 o
X8 ¥ +3
TM2M/4M
a3nd 03 2 68 TQFP15-128
41X 8 250k/384K/
S1C17W18 s 42M 32.768k 500k/700K/ 0.15 140 12 1036 128K 8K 59 4 3x2 1 1 2 1 1 TSP TQFP14-80 o
28x 8 *9 (+3) sensor
rrT 1M/2M/4M 0.5 4
20x8 49 SQFN9-64
72 x 418
S1C17W22 64% 16 4.2M 32.768k ?OMO/E/,\Z?S,‘\(A/ 0.15 03 4 250 1210 36 64K 4K 42 2 2x2 1 1 1 1 1 - TQFP15-128 o
56 x 24
72 x 4/8
S1C17W23 64x 16 4.2M 32.768k 500k/700k/ 0.15 0.3 4 250 1.2 t0 3.6 96K 8K 2 4 3x2 1 1 2 1 1 . TQFP15-128 o
] TM2M/4M B >
250k/384K/
S1C17W34 205 6 4.2M 32.768k 500k/700k/ 0.15 0.4 3 150 1.2 10 3.6 128K 12K 53 4 3x2 1 3 2 1 1 VRPEIETR QFP21-176 o
64 x 32 2,56 (+3) sensor
TM2M/4M
250k/384K/
S1C17W35 e 42M 32.768k 500k/700k/ 0.15 04 3 150 1.2 10 3.6 256K 12K 53 4 3x2 1 3 2 1 1 TRiPEIETE QFP21-176 o
X 32 2,%6 (*3) sensor
TM2M/4M
250k/384K/
S1C17W36 EORI 42M 32.768k 500k/700k/ 0.15 04 3 150 12 10 3.6 384K 16K 53 4 3x2 1 3 2 1 1 BAIEELE QFP21-176 o
64 x 32 1M/2M/AM 2, %6 (*3) sensor

#1: During erasing / programming in flash memory (Voo): 1.8V to 3.6 V

*5: Independent operation for each channel.

#2: During operations LCD (Vop): 2.5V to 3.6V
*3: During erasing / programming voltage in flash memory (Ver): The external applying of 7.5V / 7.5V (Typ.)
is needed. (*5) can be rewritten even with internal power supply.

*4: SVD is an abbreviation for Supply Voltage Detector.

MCUs

*6: During erasing / programming in flash memory (Voo): 2.7V to 3.6V, 1.8V to 3.6V during
the external applying Vee=7.5V/7.5V(Typ.)

*7: External voltage application mode only.

*#8: Including Input port and Output port.

*9: During erasing / programming in flash memory (Voo): 2.4V to 3.6 V




S1C17 Family 16-bit microcontrollers S1C17 Family 16-bit microcontrollers

Example of an application using the S7C17M11: Electricity meter Example of an 7 seg LED lighting up using the S1C17M12/M13

.a.s‘aas.\ $7C17M11
o s SIGIACORE LCD Panel Reduction of 5 transistors
ower Source .
W L > Power 12-bit e —— 34seg x 4com PY ) S1C17M12/M13 and 5 resistors
p  Switch ADC > YW 1 2~
Battery Other VW 7
1 AA j4&
DTCXO <t RTCH SMCIF L company's [—Wv
(1S07816-3) MCU VWA s
Sound SPI / I2C 1SO7816 P Controller A
oun Software
[ GPIO A
((‘ DD Gen. / UART Control A
—\ A
—\ A
Built-in DTCXO
[
Display Operation clock Supply current Power supply Memory 110 Timer SIO Analog Reset Others Form of delivery
9] ~ fohe] = .
High- Low- Built-in 32kHz TMHz z g £ s = B £ 2 5w
© . = < == o = S 2
Hodics S‘E\Zr Display speed speed oscillator S[Iei;]) FZ'E Operating Operating \/S;?apl)é Flash ROM EEPROM RAM = 5 ) g g g & = 2 9] 5'3 ‘g %—5 ué—@ E S ) g © gé St fumnaisn e aEE @l
segxcom controller [Hz] [Hz] [Hz] (Tl\lj/p ) (Tl;p ) [pA] [pA] [V]9 [Byte] [Byte] [Byte] o i 5 ©s = £ <D( v 5 o~ & E g &3 sd = o Q 3 g = : p g p
(Max.) (Max.) (Typ.) : : (yp.) (Typ.) = ® 2 B = S gz® &« oY 5 ==
2 & g8 <
. It is an application specialized series. It is a 16-bit MCU with Flash memory compatible with high processing while achieving low power consumption,
S1C17MO0 series supporting power supply voltages from 1.8 V to 5.5 V.
S1C17MO1 gé ig = 16.3M 32.768k 7.37M 0.35 0.8 12.5 210 18i 53 E2K = aK 19 5 = 1 1 1 2 = 1 = 1 = 1 o - = = AMRC TQFP13-64 o
88 %8 32k/
S1C17M10 S il = 16M 32.768k AM/8MY/ 0.16 0.6 4 145 1855 G(i'f = 4K 33 5 1x2 1 1 1 1 - 1 - - - 1 o - = 1 SMCIF TQFP15-128 o
12M/16M
34x4 32.768k/
S7C17M11 32x6 = 16.8M = am/sm/ 2.25 2.35 8 187 181955 [l2E8 = 8K 43 4 1x2 1 1 4 1 = 2 = = 8 1 o o 1 1 S“D"TCC';XOZ H4QFP15-100 =
30x8 12M/16M
LED .
S1C17M12 = controller 16.8M - 1‘%’2%’,& 0.35 40 = 150 181955 LS = 2K 39 4 1x2 1 = 1 2 = 1 1 = = 1 o o - 1 High Cux”sem pPort  1qrp12-48 o
8x5
LED .
S1C17M13 - controller 16.8M - ém/ﬁm 035 40 - 150 181055 16K - 2K 39 4 1x2 1 - 1 2 - 1 1 - 8 1 o c - 1 |[High curentport  1orp12-48 o
8x5
_ _ - 32k/700k/ 18055 16K _ 18 _ _ 4 . . N SQFN4-24 _
S1C17M20 21M 32768k 12M/16M/20M 0.36 0.7 5 160 5 3 2K 24 4 2x2 1 1 2 2 1 1 6 1 O ) 1 1 SQEN5-32
_ _ 32k/700k/ 1.8t05.5 16K _ _ _ o , _ H -
S1C17M21 21M 32.768k 12M/16M/20M 0.36 0.7 5 160 5 ) 2K 24 4 2x2 1 1 2 2 1 1 6 1 o C 1 1 TQFP12-32
32k/700k/ 181055 16K _ _ 6 _ ’ _
S1C17M22 - - 21M 32.768k 12M/16M/20M 0.36 0.7 5 160 5 3 2K 40 4 2x2 1 1 2 2 1 1 2 8 1 O o} 1 1 TQFP12-48
_ _ - 32k/700k/ 181055 32K _ 18 _ N 4 - e _ SQFN4-24 _
S1C17M23 21M 32768k 12M/16M/20M 0.36 0.7 5 160 5 3 2K 24 4 2x2 1 1 2 2 1 1 6 1 1 1 SQFN5-32
32k/700k/ 181055 32K 5
S1C17M24 - - 21M 32.768k 12M/16M20M 0.36 0.7 5 160 5 3) - 2K 24 4 2x2 1 1 2 2 - 1 1 - 6 1 ¢} (0] 1 1 - TQFP12-32 =
32k/700k/ 1.8t05.5 32K o) )
S1C17M25 - - 21M 32.768k 12M/A6M/20M 0.36 0.7 5 160 5 3) - 2K 40 4 2x2 1 1 2 2 - 1 1 2 8 1 o (0] 1 1 - TQFP12-48 =
26 x4
S1C17M30 22x8 = 16.8M 32.768k %ngﬁ 0.2 0.7 5 160 181955 ‘ti’f 256 aK 38 4 3x2 i 1 2 2 - 1 1 2 2 1 o o 1 1 - TQFP12-48 =
6
26x4 32k/700k/ 1.81t05.5 48K 5 .
S1C17M31 2x8 - 16.8M - 12M/16M 0.2 0.7 5 160 5 *3) 256 4K 38 4 3x2 1 1 2 2 - 1 1 2 2 1 0] C 1 1 - TQFP12-48 =
42 x4
S1C17M32 38x8 - 16.8M 2768k S2K700K 02 0.7 5 160 181055 64K 265 4K 54 4 3x2 1 1 2 2 - 1 1 2 2 1 o o 1 1 - TQFP13-64 -
12M/16M 2 (*3)
6
50 x4 32k/700k/ 1.8t05.5 96K 32to 512 () o
S1C17M33 6% 8 - 16.8M 32.768k 12M/16M 0.2 0.7 5 160 5 3) % 4K 66 4 3x2 1 1 2 2 - 1 1 2 5 1 o (@) 1 1 - TQFP14-80 ]
37 x4 32k/700k/ 181055 64K . . _ _
S1C17M34 33x8 - 16.8M 32.768k 12M/16M 0.2 0.7 5 160 5 (+3) 256 4K 52 4 3x2 1 1 2 2 - 1 1 2 5 1 O D 1 1 TQFP13-64
#1: During erasing / programming in flash memory (Vop): Ver=2.7V to 5.5V without the external applying, *3: During erasing / programming voltage in flash memory (Vee): The external *4: SVD is an abbreviation for Supply Voltage Detector. *7: (MR sensor controller) Operation (Vop) : 2.0V to 5.5V
Vep=1.8V to 5.5V during the external applying applying of 7.5V / 7.5V (Typ.) is needed. (*3) can be rewritten even with internal 5: Output dedicated port 1 included. *8: Flash erea is used.
*#2: During erasing / programming in flash memory (Voo): 2.7V to 5.5 V power supply. *6: External voltage application mode only.
MCUs MCUs
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MCUs

Display Operation clock Supply current SS;‘S; Memory 110 Timer SI0 Analog Others Form of delivery
L g k] Ze = 5
, Built-in 32kHz TMHz o g 2 | 2| &§ = 3 g v (8BS 2.t 8 | @ _c
ledicy DLEVZF H'Q'E,:‘Szﬁeed Lo‘“f:;’]ee‘j oscillator 5['5/253 [Hﬂ\t] Operating  Operating \/S;{’apg'ye FlashROM  Mask ROM RAM s £ 2 | HE g 2 ¥ é = = 8 5 5§82 25 25 % Eb 53 B Package Chip
[Hz] [pA] p [Bytel [Bytel [Byte] o = s ©= 2 Kl o £ s 2 v e£¢ 8y | 8x > EE | 22 ac
segxcom (Max.) (Typ.) s (Typ.) (Typ.) yp) Typ) V] Q 2 @ s 2 % & S o S §g 28 g= @ ag 28 =]
2 & gg = 2
$1C17W00 series OO grou [Ultra Low Power] This is an ultra-low power consumption 16-bit MCU compatible to low voltage operations from 1.2V, even with built-in flash memory. The embedded highly efficient DC-DC converter generates an internal constant voltage, to drive an IC with a low power consumption operation beyond 4-bit MCUs.
giee This product is equipped with a built-in RTC, stopwatch, high-performance PWM, external bus I/F and improved analog functions, combined with the powerful processing capacity of the 16-bit CPU, suitable for battery driven applications.
250k/384k/ 35 2 6 TQFP12-48 o
S1C17W03 = 42M 32.768k  500k/700k/ 0.15 03 4 250 12 Lo = 2K = 4 2x2 = 1 = 1 2 2 1 1 1 1 1 1 =
TM/2M/AM 24 1 5 SQFN5-32 -
250k/384K/ 35 2 6 TQFP12-48 o
S1C17W04 = 4.2M 32.768k  500k/700k/ 0.15 03 4 250 1236 2 = 2K = 4 2x2 = 1 = 1 2 2 1 1 1 1 1 1 =
1M/2M/AM 24 1 5 SQFN5-32 -
S1C17560/580 series [Low Power] This is a 16-bit MCU with built-in flash memory, which realizes high-speed processing at low power consumption. This product is equipped with various features, such as a general-purpose I/O port, A/D converter input and serial I/F, and is suitable for controlling various sensor built-in devices, including household appliances.
_ 128K _ _ _ B 4 B B B TQFP13-64
S1C17564 24M 32.768k 2Mto 12M 0.8 2.7 16 450 20t05.5 = 16K 40 5 4 1 1 1 2 3 1 1 1 o 1 VFBGASH-81 (o]
38 16 QFP15-100 ]
68 11 FP14-80 -
$1C17589 - 16.8M 2768k WM 02 0.6 9 280 181055 128K - 16K - 6  4x6 - 1 - 1 3 2 1 1 1 - 1 - 1 - Q
52 g QFP13-64 =
S$1C17800 series [High Performance] This 16-bit MCU realized advanced processing equivalent to 32-bit.
The built-in LCD controller provides maximum VGA monochrome displays. This product is equipped with abundant built-in I/F, such as USB, various serial interfaces and A/D converters, suitable for operation panel control of white home appliances and various products, with improved user interface utilizing displays, music, sound, touch panels and etc.
_ 14 _ 128K _ _ _ 1 _ _ 8 _ _ Multiplir :© BUS supported L _
S1C17801 LCD Controllers 48M 32.768k % 12 6000 3.0t0 3.6 i 4K 99 6 2 1 1 o 1 2 1 1 3 D e USB FS TQFP15-128
97 TQFP15-128
$1C17803 LCD Controll 33M 32.768k = 1.3 5 - 6500 271055 128K - 16K 4 1 2 - 1 - ! 1 2 1 1 1 - 4 - - 1 BUS rted -
ontrollers = (o] = 69 \4 B supporte TQFP14-100
$1C17900 series [Application-specific type] Incorporating low power consumption, DSP has made it possible to achieve advanced signal processing, which was difficult for conventional battery-driven devices to perform, with extremely low power consumption.
This series can be used for a variety of sensor-mounted applications, together with a rich array of serial interfaces and analog-to-digital converters.
1.65t0 1.95
~ B 2M/AM/ (Core) 128K _ _ _ _ _ _ _ _ FSA . ‘
S1C17955 32.768k SM/12M 1.0 2.9 15 400 16510 3.6 S5 16K 20 5 4 1 1 1 1 3 1 1 1 B WCSP-48 o
(V0)
$1C17965 = 24Mm 327680 g 10 2.9 15 400 20036 128K = 16K wm | - 5 4 1 1 1 = 2 3 1 1 1 - 6 = = 1 FSA TQFP13-64 o

*4: The battery backed up operation is supported.
*5: Unmounted OSC1
*6: Universal serial interface (Any of UART, SPI and I2C functions can be selected.)

*1: During erasing / programming voltage in flash memory (Voo): 1.8V to 3.6V
*2: During erasing / programming voltage in flash memory (Vee): The external applying of 7.5V / 7.0V (Typ.) is needed.
*3: During erasing / programming voltage in flash memory (Vee): The external applying of 7.5V / 7.5V (Typ.) is needed.

The S1C17F57 is a microcontroller with a built-in driver for small- and

medium-sized segmented electronic paper displays (e-paper displays or Real time clock /

EPDs). The product includes embedded features such as a real-time clock, RESET

theoretical regulation, voltage booster and regulator, a segmented EPD Cgiﬁ'la‘{(’;‘r” :

driver, and temperature sensor. As a result, the device dose not simply « Justsingle 7.
. . [’ ~ chip —

drive the display, but also corrects temperature effects that could . : : —

potentially distort the image on the display thus maximizing the 25 323 ' ' feeen

characteristics of an e-paper display with a single chip. g < MCU S : g : » { ]

It is suitable for electronic tags, smart displays and various applications § ° E : : S1C17F57 l g :

with high contrast, flexibility, image stability and low power f ] I :

""" - J

consumption.
And low-power EPD driver ICs, called the S1D14F50 series, can expand the
segment display domain when coupled with the S1C17F57.

Voltage booster /
regulator

MCUs
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*10: Independent operation for each channel.

#7: This product uses SuperFlash® technology licensed from Silicon Storage Technology, Inc.
*#8: SVD is an abbreviation for Supply Voltage Detector.
*9: Resolution: 10-bit

Example of an application using the S1C17F57 : OTP cards

*11: Low power DSP
*#12: Including Input port and Output port.

Example of an application using the S1C17F57+ S1D14F57 : Logistic tags

S1C17F57
$1C17 CORE PO
64 segment
Residual RTC Flash ROM EPD driver
= quanti_ty
detection Vb ' o
power POR Timer 2c
Batter:
Y R/F Oscillation Sound Gen
converter circuit
1/0 Port @
I a5 S
Ill |J >
Thermistor I

Expansion
function
S1C17F57 o drive || EPD Panel
S1C17 CORE 64+256 segment
i S1D14F57
Residual RTC Flash ROM EPD driver
O Getecir MCU I/F
Seerton SvD Ti SPI driver
power POR imer 12c
I
v R/F Oscillation Sound Gen
converter circuit 1/0 Port Dﬂ’)) Antenna
1 1 1 1 1
LT
Thermistor Key

MCUs
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Display Operation clock Supply current SPS;‘S; Memory 110 Timer SIO Analog Form of delivery
- g 3 fje = ol
' Built-in 32kHz 1MHz e o 2 L2 € £ ] 3 ¢ 8% 2. 5. e 5
el vair H'g?:zﬁeed LO\Aﬁ;)]eed oscillator S[lf:? E:JaA|§ Operating Operating 5;?apg|ye Flash ROM  Mask ROM RAM S £ = 5 £ S 3 %o’ é g = é r_E §§ % %’5 g-@ o _T_lé g = Special Package Chip
[Hz] (WA] [pA] [Byte] [Byte] [Byte] o £ 3 ©s g o o £ 5 2 o |28g 83 || 8= > S& ¢  function
segxcom (Max.) (Typ.) (Typ.) (Typ.) (Typ.) (Typ.) (Typ.) \% = ;‘3 &‘I—) E g % = ¥ o~ o= o g@/ e @ s 2
E & g8 2
S1C17100/600 series [Low Power] This is a 16-bit MCU with improved processing capacity and development environment, while maintaining low power consumption equivalent to Epson's 4/8-bit MCUs.
This product is equipped with a built-in segment LCD driver, power circuit, clock function and various I/F, suitable for watches, clocks, remote controllers and healthcare devices.
S1C17153 32x4 - 32.768k 500k/1M/2M 0.13 0.42 4 160 20t03.6 - 16K 2K 12 1 - 1 - 1 1 1 1 - - - - 1 1 1 - - o
S1C17121 ggig 4.2M 32.768k 2.7M 0.15 0.9 7 250 1.81t03.6 - 32K 2K 36 B) 3 1 1 1 1 - 2 1 1 1 1 2 8 1 1 - - TQFP14-100 o
$1C17651 20x4 42M 32768k 3aKS00K 0.09 0.42 10 350 20t03.6 16K - 2K 12 1 - 1 - 1 1 1 1 1 = = = = = 1 1 1 - TQFP13-64 o
$1C17653 32x4 42M 32768k 3aKR00K 0.09 0.42 10 350 201036 16K - 2K 12 1 - 1 - 1 1 1 1 1 - - - - - 1 1 1 - TQFP14-80 ©
500k/ 24K . -
S1C17656 32x4 = 32.768k 1IM/2M/4AM 0.13 0.5 7.3 280 1.81t03.6 ) = 2K 20 1 - 1 - 1 1 1 1 1 = = = 1 = 1 1 1 - TQFP14-80 o
S1C17611 182;84 8.2M 32.768k 2.7M 0.6 2.0 12 400 1836 U = 2K 19 2 3 2 1 1 1 = 1 1 1 1 = 1 4 1 1 - - QFP12-48 o
$1C17601 20x2 8.2M 32.768k 27M 06 2.0 12 340 18D 3@ I - 2K 24 2 3 2 1 1 1 = 1 1 1 1 - 1 4 1 1 = = TQFP13-64 o
$1C17621 joxs 8.2M 32.768k 2.7M 0.75 25 15 410 1i3ie S - 2K 36 3 3 1 1 1 1 - 2 1 1 1 1 2 8 1 1 - - TQFP14-100 o
$1C17602 B 8.2M 32.768k 2.7M 0.75 25 15 410 10316 B - 4K 36 3 3 1 1 1 1 - 2 1 1 1 1 2 8 1 1 - - TQFP14-100 o
S1C17622 gg X g 8.2M 32.768k 2.7M 0.75 23 14 400 15036 B = aK 47 3 3 1 1 1 1 = 2 1 1 1 1 2 8 1 1 = = TQFP15-128 o
$1C17604 §g§g 8.2M 32.768k 2.7M 0.75 23 14 400 185036 228 = 8K 36 3 3 3 1 1 1 1 2 1 1 1 1 2 8 1 1 = = TQFP14-100 o
S1C17624 ggig 8.2M 32.768k 2.7M 0.75 23 14 400 1836 228 = 8K 47 3 3 3 1 1 1 1 2 1 1 1 1 2 8 1 1 = = TQFP15-128 o
S1C17700 series It is an application specialized series. It is a 16-bit MCU with Flash memory compatible with high processing while achieving low power consumption,
supporting power supply voltages from 1.8 V to 5.5 V.
S1C17711 ggi;g 8.2M 32.768k 2.7M 1.0 2.0 12 400 1836 IR = 4K 29 - 4 4 1 1 1 - 1 1 1 1 1 2 8 1 1 - - TQFP15-128 o
&2 420 TQFP24-144 o
Crystal / 7 o
$1C17701 72516 (Crystal/ ceramic) ) oy = 1.0 2.6 14 181036 64K = aK 28 2 3 1 1 1 1 = 1 1 1 = 1 = - 1 - - -
56 x 32 2.2M 500 1 6
(CR) - TQFP24-144
TQFP24-144
72x16 (nysgl-/zcl\/le‘am‘c) K >0 181036 64K (RN N
S1C17704 56 % 32 29M 32.768 - 1.0 2.6 17 b s - 4K 28 2 3 1 1 1 1 - 1 1 1 - 1 - - 1 - - TOFP24-144
(CR) 660 VFBGA10H-144 o
VFBGA7H-161
QFP21-176
$1C17702 e 8.2M 32.768k 2.7M 1.0 25 16 450 181036 128K - 12K 28 3 3 2 1 1 1 - 1 1 1 - 1 - - 1 1 - - VFBGA10H-180 o
X VFBGA8H-181
120 x 16/24/32 1.8t03.6 256K QFP21-216 .
S1C17703 60 x 64 8.2M 32.768k 2.7M 1.0 2.5 15 450 5 = - 12K 34 - 5 4 1 1 1 - 2 3 1 1 1 2 8 1 1 - - VFBGA10H-240 o
$1C17705 128g41fng/32 8.2M 32.768k 2.7M 12 2.7 18 550 1836 Sk = 12K 35 = 5 4 1 1 1 = 2 3 1 1 1 2 8 1 1 - - VFBGA10H-240 o
*1: During erasing / programming in flash memory (Voo): 2.7V t0 3.6 V *3: During erasing / programming voltage in flash memory (Ver): The external applying of 7.5V / 7.0V (Typ.) is needed. *5: SVD is an abbreviation for Supply Voltage Detector. *7: Single instruction is executed in 1.5 clocks. *9: Including Input port and Output port.
*2: During erasing / programming in flash memory (Vop): 2.5V t0 3.6 V *4: During erasing / programming voltage in flash memory (Vep): The external applying of 7.5V / 7.5V (Typ.) is needed. *6: This product uses SuperFlash® technology licensed from Silicon Storage Technology, Inc. *8: Al pad, Au bump
Display Operation clock Supply current Power supply Memory 110 Timer SIO Analog Others Form of delivery
o 7} ~ 5o L T *
L . = IS S B . == 9] 7] 2 o3
EPD ; Built-in 32kHz 4MHz © 2 g = S = 3 g S E 2 = 5E
Products Driver High-speed Low-speed oscillator Sleep falt Operating operating Supply voltage Flash ROM  Mask ROM RAM < £ = = 5] o 3 ® = = I & s é £ ¢35 2 = 2 © :
[Hz] [Hz] [LA] [pA] o = = = s g kel £ < & £ 2 S8g 549 S] 9 o T S Package Chip
seg (Max.) (i) [Hz] o) V) [pA] [pA] V] [Byte] [Byte] [Byte] o = ] z <3 b= (v] =] S ¢} 2E8 S¥ S 2 = SE
(TP/BP) : bieh (yp.) yp. ¥P- (yp.) (yp.) = 2 & P S g =z Y £ 5EE 29 g = =3
8 2 & SE = 2 78
S1C17F50 series [Medium and small segment EPD] The product also includes embedded features such as a real-time clock, theoretical regulation, a driver capable of wringing the maximum performance from segmented EPDs, and a temperature sensor. As a result, the device does not simply drive the display, but also corrects temperature effects that could harm display quality making it possible to
maximize the characteristics of an e-paper display with a single chip.
S1C17F57 (ZTE/‘;BP) 4.2M 32.768k 32k/500k/1M/2M 0.10 0.55 12 1,400 2.0t03.6 32K*2 - 2K 29 2 - 2 1 1 1 1 1 1 1 1 - 1 - 1 1 1 - :

*1: SVD is an abbreviation for Supply Voltage Detector.

*2: During erasing / programming voltage in flash memory (Vpp) : The external applying of 7.0V / 7.5V (Typ.) is needed.

[Expansion EPD Dr] These driver ICs can expand the segment display domain when coupled with the S1C17F50 series.

Power supply

Supply
voltage
[V

Memory

Flash ROM
[Byte]

12C slave

Interafces

SPI slave

Reset

POR

Oth

Temparature
detection circuit

ers

Form of delivery

Package

Chip

Since display circuitry optimized for driving EPDs is built-in, outstanding performance is also demonstrated even when used as a standalone driver IC.

Display Operation clock
EPD Built-in
Products i EPD i
rodu Dsrévger Operating voltage os%;_llli]tor
(TP/BP) v (Typ)
S1D14F50 series
256
S1D14F57 QTP/28P) 9.15/12.30/15.45 ™

1.75t05.5

16K"!

1

1

1

1

o

*1: During erasing / programming voltage in flash memory (Vpp) : The external applying of 7.0V / 7.0V (Typ.) is needed.
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#3: Al pad, Au bump

*4: Including Input port and Output port.
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Epson MCU website Epson MCU website Ji{eIE

global.epson.com/products_and_drivers/semicon/products/micro_controller/

On the Epson MCU website, you can access a variety of information required for device « Microcontrollers Parametric Search
selection and design development. It's useful for model selection of a Microcontrollers.
You can download Data sheets, Technical manuals, and Manual errata sheets.

EPSON ABOUTEPSON | INVESTORRELATIONS | NEWS | SOCIAL & DRIVERS ABOUTEPSON | INVESTORRELATIONS | NEWS | SOCIALRESPONSIBILITY | INNOVATION | PRODUCTS & DRIVERS
EXCEED YOUR VISION SECRRD [CURYION.
Home > Epson Products & Drvers > Semiconductors > Produts > Mirocantollers > Paramet Search <& Semicon SiteMap
Home > Epson Products & Drivers > Semiconductors > Products > Microcontrollers " s
& Semicon SiteMap
Parametric Search :
. Downloadable information
M ICroco I‘Itl'O I |el'$ Sales & Support If you want to set detailed numerical values with each gauge, please fil in the input field on the right of the gauge.
Setting  Clear
abit High Performance 8bit ’ 32bit o . - - Data sheets
Downloadable information
LCD Driver Operz o H
. i Technical manuals
Document cPU Segment ‘segxcom Controller Driver 1’::3 Al;;,])
4-bit to 32-bit low power microcontrollers - Hardware Development Tool " = - Manual errata sheets
Products 120 o 8
Data sheet 16 Min 4 Min
. 8 %
The technologies of low voltage operation and low power consumption acquired over the years through the development of 4-bit SOftWa re Deve I o p me nt TOOI L",:;‘,';" /ARM® Cortex®-M0+ 20| 16 ) 9| 32760
microcontrollers for watches and electronic shelf labels (ESL) are inherited by 16- and 32-bit microcontrollers today. The product A I . . N 32
lineup has been while achieving better The display ions range from Il-sized segment LDC drive * pp |cat|0n Ote
to QVGA color display. A wide array of sensor interfaces recently attracting attention are also available. In addition to digital SIO S1C17W03 (ol ] 16 No No No No 42 32.768k
such as SPI, UART, and 12C and the low power ADCs, the Epson original frequency conversion type ADC is capable of supporting . Sa m p I e PrOg ram
< 7o : : s1Cc17W03 [N} 16 No No No No 42 32768k
measurements by resistance thermometer sensors and humidity sensors. A variety of these functions, low power technology and
a highly efficient processor are all built into a single chip. With this one-chip solution, Epson continues to offer optimum products for small-sized . M P S u p po r't Tool S1C17W04 o] a 16 No No No No 42 32.768k
battery-driven equi ion panel and sensor built-in healthcare products and housing equipment. S a e 5 o o = o oot
if you want updated information by email &' s1C17W13 ol N] 16 104 26x4 No 2 42 32768k
s1C17W13 (o<} 16 72 18x4 No 2 - 32768k
Parametric Search > s1C17W13 oa 16 80 204 No 2 42 32768k
S1C17W14 ol ] 16 400 54x4/50x8 No No 42 32.768k
4
. S1C17W15 o6 16 240 34x4/30x8 No No 42 32.768k
CPU Core Liney
P S1C17W15 o6 16 224 32x4/28x8 No No 42 32.768k
S1C31
Family
si1C17 .
Family ARM®
Cortex®MO+
16-bit CPU
S1C17FO0 series
(" s1c17W00 series
D Sﬁﬁg:ﬁ\—l%ngp‘;)rsis;rv\/izroonc'?orv{lr:l\eu D EPD driver builtin series O Segment LCD driver built-in series
D Dot matrix LCD driver built-in series Segment Dot Matrix LCD Driver Built-in Series
LCD controller builtin series
N
Performance
Product lineup
4bit (Non Promotion) > High Performance 4bit > 8bit (Non Promotion) >
32bit (Non Promotion) ’ ARM®
Related information
Document download > Partner information > CPU core comparison table >
Maintenance item >
MCUs MCUs

24 25



Development environments - $1C31 Family -

Overall development environment

Things prepared by customers

Offered from Epson

w Bridge Board

Debug Probe

*The screen is an integrated development environment Supported products
"IAR Embedded Workbench for ARM" manufactured by IAR Systems - IAR Systems I-jet
- SEGGER J-LINK
etc.
*The picture is the “IAR Systems I-jet”

Integrated development environment

Supported products
- IAR Systems IAR Embedded Workbench for ARM
- ARM MDK-ARM
etc.

Offered fi E . .
erec from =pson Initial evaluation target board

Model-specific information tool Offered from Epson
and Flash loader for integrated
development environment

Bridge Board

Sample program

Configuration tool for
factory ROM write

s

Target board for product development

MCUs
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Development environments - S1C31 Family - L@V E

Development support tool (Evaluation board)

Software Evaluation Tool
+ S1C31 chip built in
- Possible to evaluate the IC functions
+ Provides a sample sources for various functions
- Debugging and Flash programming supported

o 0]
SEIKO EPSON,S1C31Family
Bridge®Board Ver.2 SSU1€3100

SVT31D01
SVT31W74
MW Evaluation board
Model Name Product Name Mounted Microcontroller Name Remarks
Bridge Board S5U1C31001L1 - Connector conversion, Power supply generation for FLASH
SVT31D01 S5U1C31D01T1 S1C31D01 Color memory liquid crystal, Acceleration gyro sensor, Pulse sensor, Bridge Board
SVT31W74 S5U1C31W74T1 S1C31W74 Dot matrix liquid crystal panel, Infrared LED, USB connector, Bridge Board

M Outside tool inquiries
Integrated Development Environment, Debug Probe

= IAR IAR Systems K.K.

SYSTEMS  www.iar.com/buy/contact/

MCUs
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Development environments - $1C17 Family - Development environments - S1C17 Family - @V E

Development support tool (Evaluation board)

Optimized C compiler
supporting 16MB space
Assembler, linker, and

On-chip ICE, S1C17 Family products are supported.
Connect with the target board with 4 pins at
minimum (3 signal pins and 1 GND pin).

GNU17 ANS| lib Includes execution time measurement function. _ _ _
Ibrary ICD mini Uses USB bus power. *Provides a sample software for various functions

paCkage GUI-based debugger Can function as a single on-chip flash writer. *1 *Debugging and Flash programming supported
Eclipse integrated Can be used as a GangWriter in multiple units.
environment Includes firmware update function.

Power supply function for target devices of 3.3V
or 1.8V #2

Software Evaluation Tool
* S1C17 chip built in

*Possible to evaluate the IC functions

SVTmini17M33

o T e ° ° “: o

() £ ==
SVTmini17F57 SVT17MO01 SVTmini177W04 SVTmini177W13 SVTmini17W14 SVT17W15 SVTmini177W15 SVTmini17W16

.
o i
o [ 5iomee
°

S5U1C1700y,
LG

SVTmini17564 SVTmini17589 SVT17602

Ver 1.0 to 2.0 Ver 3.0

Starter / Beginner

$1C17 SVT board

:  Fg——————— )

SVT17656 SVTmini17656 SVT17702 SVT17704/17701 SVT17801 SVTmini17803  SVTmini17965

M Evaluation board

USE cable Model Name Product Name Mounted Microcontroller Name Remarks
SVT17F57 S5UTC17F57T11 S1C17F57 Segment EPD panel
SVTmini17F57 S5U1C17F57T21 S1C17F57
SVT17MO01 S5U1C17MO1T11 S1C17MO01 LCD panel, MR Sensor with EEPROM
SVTmini17M10 S5U1C17M10T21 S1C17M10
SVTmini17M11 S5U7C17M11T21 S7C17M1
SVT17M13 S5U1C17M13T11 S1C17M13 7 seg LED 5 digits, EEPROM, Infrared LED, Key matrix 3x4
4-line cable SVTmini17M25 S5U1C17M25T21 S1C17M25
LE SRR, ) SVTminil7M33 S5U1C17M33T21 S1C17M33
ICD mini Target board for product development SVTmini17M13 S5U1C17M13T21 S1C17M13
(UG SVTmini17Wo04 S5U1C17W04T21 S1C17W04
. . . SVTmini17W13 S5U1C17W13T21 S1C17W13
*1: Installs it in hardware Ver2.0 or less. *2: Installs it in hardware Ver2.0. Up to each power supply and 100mA or less. Hardware Ver 3.0 is powered by 3.3 V alone. SVTmini7W14 SSUICT7WAAT21 S1C17WA14
. SVT17W15 S5U1C17W15T11 S1C17W15 JDI MIP panel, Piezoelectric buzzer
Development support tool (Software simulator) SVTmini17W15 S5U1C17W15T21 S1CI7W15
SVTmini17W16 S5U1C17W16T21 S1C17W16
®Simulatable on PC including the LCD display, without SVTmini17wW18 S5U1C17W18T21 S1C17W18
';:f::mﬂ:':) ;1‘55';‘.‘—:‘»'@. ez, o, oo Nmi, kg‘xﬂ PP r— = the need to use external debuggmg hardware SVT17.V\./23 S5U1C17W23T11 S1C17W23 LCD panel, Piezoelectric buzzer
£ 8 Fle Help — (Cus‘tom.made LCD Panels can be Created) SVTmini17W36 S5U1C17W36T21 S1C17W36
P e ez [ Jow | _Port setting | ®Ability to view various data at the same time in SVImini17564 S5U1C17564T21 S1C17564
POI0 POT P02 P03 P04 POS  POE P07 multlple WindOWS SVTmini17589 S5U1C17589T21 S1C17589
- an SR RE e ST ®Ability to execute frequently used commands from the SVT17602 S5U1C17602T11 S1C17602 LCD panel, Remote control transmitter and receiver, Thermal/Humidity/llluminance sensor
! o I S B oG B W @ ® ® 0w tool bar or menus SVTmini17611 S5U1C17611T21 S1C17611
w.=: Debugger window f’ = — oFunci . . SVTmini17651 S5U1C17651T21 S1C17651
S e ma | unction of displaying C source, program code and — - .
i e i Lc?,:;;glay symbols using - zz:::l:if;f)% ::812;2221; :18;2;2 LCD panel, Capacitive touch button, Piezoelectric buzzer
) e (205 IBLEEE 1 ®Consecutive program execution and 3 types of step SVT17704 S5U1C17704T11 $1C17704 LCD panel, Remote control transmitter and receiver
;:;;;:; ; ;; ; ;; ; executions i SVT17702 S5U1C17702T11 S1C17702 LCD panel, Remote control transmitter and receiver
"E';“ ° °" ° °" " @3 types of break functions SVT17801 S5U1C17801T11 S1C17801 LCD module(QVGA), Touch Panel, Voice Input/Output, USB, Remote control transmitter and receiver, Various
' ' ®Trace and coverage functions SVTmini17803 S5U1C17803T21 5117803
® Automatic command execution using command files SVTmini17965 S5U1C17965T21 $1C17965
MCUs MCUs
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Flash memory writing

Seiko Epson semiconductor plant

Written products Customer

Push Button!

.

Unwritten products Customer shglte tein wfiing mesls

Multi Programmer

Unwritten products Customer

Flash memory writing (a5

BCompatible models:5S1C17 Family

AC/DC adapter
(or Battery box)

FLASH writer

\

S5U1C17001H (ICDmini)

Target board

® A single SSU1C17001H (ICDmini) unit operates as an on-chip flash writer. Simply by pressing a button, user data previously saved in the ICDmini can be written to
the internal flash ROM on the target board, or the flash ROM connected to the external bus.

® You can enjoy on-board programming easily at any location where a 5V power supply is available.
* Power supply to the target board is required separately.
* The product does not include the target board, and AC adapter or battery box to supply power to USB terminals.

ECompatible models:S1C17 Family

USB HUB

]

o, @

FLASH writer

L

x10(max.)

LrS
e
o

S5U1C17001H (ICDmini)

S5U1C17000Y (Multi Programmer)

® Up to 10 units of the SSUTC17001H (ICDmini) can be used to construct an environment enabling user data to be downloaded simultaneously to multiple targets.

® The S5U1C17000Y, GangWriter software that controls the ICDmini, provides user- friendly screen and simple operation.
* Power supply to the target board is required separately.
* The product does not include the target board, PC, and the USB hub operating on self-power.

BECompatible models:S1C17 Family

SD Card

—

Gang Programmer

S5U1C17001W

Push Button!

Gang Programmer

Unwritten products Customer

MCUs
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® A single S5U1C1700W unit downloads user data simultaneously to a maximum of 8 targets.
® An SD card is used to input user data, and the operating status can be checked by LCD, LED and buzzer.

® A serial number writing function is also built-in.

MCUs
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Package lineup Package lineup EYLeVS

QFP & TQFP & SQFN QFP & TQFP & QFN
PKG type/Pin count e F PKG type/Pin count e e PKG type/Pin count e e PKG type/Pin count Ho e L
SQFN4-24 QFP21-216 VFBGA10H-180
4X4X0.9 0.5 10X 10X 1.0 0.65
20X 14X 3.5 0.8
24 X24X1.7 0.4
SQFN5-32 VFBGA8H-181
5X5X1.0 0.5 8X8X1.0 0.5
TQFP12-32 14X 14X 1.7 0.5 VFBGA10H-240
% 7X7X1.2 0.8 WCsP 10X 10X 1.0 0.5
. B i Ball pitch
TQFP14-100 PKG type/Pin count o((I:IT)l(ns;;ze a(mlr,rlsc
QFP12-48
WCSP-48 QFP
. ; 9X3.9X0.
X7 X1.7 05 12X 12X 1.2 0.4 (5S1C17955) 3.9X3.9X0.9 0.5 € Chip
WCSP-96 / \
SQFN7-48 QFP15-128 (S1C31D01) 45X4.5X0.7 0.4 \ — /
7X7X09 0.5
Top surface) (Bottom surface) Lead
14X 14X 1.7 0.4
TQFP12-48 Compact BGA (PFBGA) & Thin type BGA (VFBGA) H4QFP (QFP with exposed die pad)
§oty il e PKG type/Pin count Bo(t"#ni;ze Ba(lr!n':‘:t)Ch Stacked components
TQFP15-128 c chi
PFBGA5U-60 /—\
SQFN9-64 sy 1a Jil
14X 14X 1.2 0.4 : 0 - /
D 9X9X1.0 0.5 (Top surface) (Bottom surface) B e E—
VFBGA5SH-81 S FN Lead Exposed Die Pad
TQFP12-64 5X5X1.0 0.5 Q
g 7X7X1.2 0.4 IC Chip
20X 20X 1.7 0.5 Ci%‘é’:‘%ﬁﬂi 7
QFP13-64 ; 10X 10X 1.2 08 . I
10X 10 X 1.0 ’ (Top surface) (Bottom surface) P o o
10X 10X 1.7 0.5 Lead
Exposed Die Pad
VFBGA7H-161
WCSP
TQFP13-64 7X7X1.0 0.5
10 X 10 X 12 05 16 X 16 X 12 04 Solder Ball Over Coat Resin \Redistributionp(;:;clrurilté(;u)
'QQ’P\ ; ! 1C Pad
Fress =
TQFP14-80 ch o
(Top surface) (Bottom surface)
12X 12X 1.2 0.5
Thin type BGA (VFBGA)
IC Chip
QFP14-80
12X 12X 1.7 0.5

24 X 24 X 1.7 0.5
‘surface)

MCUs MCUs

AN
(Bottom surface) %nterposer
Solder ball
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NOTICE

The content of this document is subject to change without notice.

1.
2.

3.

~N o

9.
10.
1.
12.

This document may not be copied, reproduced, or used for any other purpose, in whole or in part, without the consent of Seiko Epson Corporation(”Epson”).
Before purchasing or using Epson products, check with our sales representative for the latest information. Always consult Epson’s web site or other sources for the
latest information.
Information provided in this document concerning application circuits, programs, usage, etc., are for reference only. Epson makes no guarantees against any
infringements of or damages to a third party intellectual property rights or any other rights resulting from the information. Epson does not give any licenses to use
the intellectual property rights or any other rights of a third party or Epson under this document.
Epson is committed to constantly improving quality and reliability, but semiconductor products in general are subject to malfunction and failure. Customers using
Epson products assume responsibility for ensuring that their hardware, software, and systems are designed with essential safety to ensure that any malfunction
or failure of Epson products would not cause harm to life or health or cause damage to property. During design of the customers’ products using Epson products,
check the latest information of Epson products (in this document, specifications, data sheets, manuals, Epson’s web site, etc.) and comply with the latest
information. If using information from technical content, programs, algorithms, examples of application circuits, or other information indicated in product data,
schematics, tables, etc., from the above materials, etc., the customers should evaluate their own individual products and overall systems thoroughly and decide
whether to use Epson products with the products and systems at their own responsibility.
Epson has prepared this document carefully and accurately as much as possible, but Epson does not guarantee that the information presented herein is error-free.
Epson assumes no responsibility for any damages caused by the customers resulting from information errors in this document.
No dismantling, analysis, reverse engineering, modification, alteration, adaptation, reproduction, etc., of Epson products is allowed.
Epson products are intended for use in general applications (office equipment, communications equipment, measuring instruments, home electronics, etc.) and
applications individually listed in this document. Our products are not intended for use in the applications specified below where particular quality or reliability
is required or where a malfunction or failure could cause harm to life or health or serious damage to property or have a serious impact on society. Customers
wishing to use our products in any of the following specified applications (other than applications individually listed in this document) should contact our sales
representative in advance.

* Space equipment (artificial satellites, rockets, etc.)

* Transportation vehicles and their control equipment (automobiles, aircraft, trains, ships, etc.)

* Medical equipment intended for maintaining life

¢ Relay equipment to be placed on sea floor

* Power station control equipment

¢ Disaster or crime prevention equipment

¢ Traffic control equipment

 Financial equipment

¢ Other applications requiring similar levels of reliability as the above
Epson products listed in this document and their associated technologies may not be used in equipment or systems that are prohibited to manufacture, use or
sell under the laws, regulations, or rules in Japan or any other countries. Furthermore, Epson products and their associated technologies may not be used for the
development, etc., of weapons of mass destruction, for military uses, or other military applications. If exporting Epson products or their associated technologies, be
sure to comply with the Foreign Exchange and Foreign Trade Control Act in Japan and other export-related laws and ordinances in Japan and any other countries
and follow the required procedures as provided by the relevant laws and ordinances.
Epson assumes no responsibility if our products are used in violation of conditions listed in this document and such use results in damage.
Epson assumes no responsibility if customers transfer, loan, etc., our products to a third party and these results in damage.
For more details or other concerns about this document, contact our sales representative.
Company names and product names listed in this document are trademarks or registered trademarks of their respective companies.

©Seiko Epson Corporation 2018

[Registered trademarks, trademarks, and company names]

Design Compiler® : Synopsys Inc. in U.S.A.

NC-Verilog® : Cadence Design Systems Inc. in U.S.A.

Compact Flash® : Western Digital Technologies Inc. in U.S.A.

ARM® and Cortex® are the registered trademarks of ARM Limited in the EU and other countries.
SuperFlash | Technology : SST UK Ltd. in U.K.

Other brand names and product names are trademarks or registered trademarks of their respective owners.
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