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Business Concept
I

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.
http://www.epson.jp/device/semicon_e/tech/package/lineup01.htm *Some products are excluded.

Environmental management system third party certification status
1ISO14001 : 2004

1SO 14001 Epson has acquired ISO14001 certification with Semiconductor business.
BUREAU VERITAS Original approval date: 4th April 1999 (Bureau Veritas Japan CO.,Ltd.)
el Site: Fujimi Plant, Tohoku Epson Corporation

Original approval date: 12th January 1999 (SGS)

Site: Singapore Epson Industrial Pte. Ltd.

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 ISO9001 and ISO/TS16949 certification with its IC, module and their application products.

Quality Management system third party certification status

1ISO9001:
1SO 9001 2 Original approval date 10th October 1993 (Bureau Veritas Japan CO.,Ltd.)
ISO/TS 16949 Site: Fujimi Plant, Hino Office, Suwa minami Plant, Tohoku Epson Corporation
BUREAU VERITAS Original approval date 4th February 2003 (SGS)
Gerttication Site: Singapore Epson Industrial Pte. Ltd.

ISO/TS16949:

Original approval date 9th May 2006 (Bureau Veritas Japan CO.,Ltd.)
Site: Fujimi Plant, Hino Office, Tohoku Epson Corporation

Original approval date 7th June 2007 (SGS)

Site: Singapore Epson Industrial Pte. Ltd.



Epson’s LSI

With our three core technologies - low current leakage process technology that dramatically
reduces standby current, system algorithms for highly efficient power utilization, and analog
IPs optimally designed for low power consumption - Epson presents solutions for you to
develop applications that exceed your expectations.

We offer optimally-designed products, information and services in a most timely manner
from the very beginning of your product development to volume production. We believe our
support throughout all stages of your product cycle will lead to the adoption of Epson devices
for your next products.

Leakage
Process

True Partnership
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History of Epson semiconductor

History of Epson’s Technology

Epson’s business has expanded from watches into information-related equipment
such as printers and projectors to electronic components and precision products.
These businesses are all based on Epson’s compact, energy-saving and high-
precision technologies.
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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

1991 Sakata plant (S-wing,6 inch) operation started
1993 I1SO9000 series certified
1994 Singapore assembly plant (SEP) operation started

1997 T-wing (8 inch, Sakata) operation started
1S014001 certified
2001 T-wing manufacturing line expanded

2006 ISO/TS16949 certified

2010 Microdevices Operations Division started

CMOS LSIs




History of Epson semiconductor

CMOS LSls

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.

LCD

Watch
Oscillator Game

=
- World first CMOS IC for digital

watches with LCD display. (1973)

- Low voltage operation CMOS IC for
analog watches that consume less than
200nA. (1980)

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.

Automation v
\‘_’/.'—' | LCD Controller |

ngr‘amma gezter
bl | Custom IC (Analog) |

Autonotive
- — e
| LCD Driver |

Office -

o A Book | ASSP |

idio

Qé/ | Microcontroller |

Remote
Controller

| ASIC (G/A, E/A, SIC) |

Power
S \{y

| Silicon Foundry |

A

1990 ' SMC624* .
% Series Single Chip

Microcomputer

SED15E06 -
LCD Driver
2001 for Automotive

2002

EPD Controller

S1C17 Core
(embedded) inaraal

Measurement Unit

S1C17955 .

microcontroller

in wide freduency range and
duct.
d first Gate Array product using titanium silicide technology

Customers could design low power and high speed ICs by themselves.

First single chip MCU embedded with dot matrix LCD driver

Realized the dot matrix display of various mobile equipment
by low voltage and low power operation.

tion of camera display

<
on

Realized the eBook which thin, lightweight and similar display to paper.

MCU dedicated to maximize the capabilities of QMEEMS sensor

Realize the stable bias(6deg / h) and top class downsi
AFE and high performance digital signal processi




Configuration of product number

@®Devices

S1 D 1060

O
IS
S
o

0
-I-— Packing specification 2 (*4)

Packing specification 1 (*3)

Specifications

Product form (*2)

Model number

Model name (*1)

Product classification (S1/S2/S7: Semiconductor)

(S4: Module)
*1: Model name
C Microcontroller R Interface IC
D Driver IC, Display Controller S Network & Image Controller
F Analog Switch T Clock IC
K Standard Cell \% Speech & Audio IC
L Gate Array X Embedded Array
*2: Product form
B BGA,WCSP L Ceramic QFP
D Bare Chip M Plastic SOP
F Plastic QFP T Tape Carrier (TAB)
H Ceramic DIP Y SOT89 (3 terminals)
*3: Packing specification 1
| 0 | Tape & reel (non-heatproof) | 1 | Tape & reel (heatproof)

*4: Packing specification 2

15th Packing specifications 15th Packing specifications
0 Besides tape & reel (tray) TCP SL 2 directions

TCP BL 2 directions TCP SR 2 directions

Tape & reel BACK Tape & reel LEFT

TCP BR 2 directions TCP ST 2 directions

TCP BT 2 directions TCP SD 2 directions

TCP BD 2 directions TCP ST 4 directions

Tape & reel FRONT TCP SD 4 directions

TCP BT 4 directions Tape & reel RIGHT

TCP BD 4 directions

A|IO|T|Z|IZ[r | x|~

I OmMmMmOO|w|>

@®Development tools

Ssu1 C 17001 H1

N

00

Packing specification

Version

Tool type

Corresponding model number

Tool classification

Product classification
(S5U1: Development tool for semiconductor)

When place an order please ask the detail product number to Epson sales representative.
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ASICs

| Gate arrays

— S1L70000 Series

— S1L60000 Series

| S1L50000 Series

| S1L5V000 Series

| Embedded arrays

—1 S1L35000 Series

—1 S1X70000 Series

| Standard cells

| S1X60000 Series

| S1X50000 Series

—1 S1K70000 Series

| S1K60000 Series

| S1K50000 Series
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ASICs Application Specific IC

7-1 Gate Arrays

B High-speed, high-density lineup

Core 1/0
S$1L70000 series 1.8V ;g&
Series S1L70000 Series 15V 1.5V
@ Ultra large scale integration (0.18um CMOS, using 4-, 5-, 6-layer interconnect process) 3.3V
® High-speed operation (43.6 ps internal gate delay at 1.8V, 2-input NAND Typ.)
Features ® Low power consumption (Internal cell: 0.18V 0.077uW/MHz/BC)
® Drive capacity (lo.=2, 4, 8, 12mA at 3.3V, lo.=1, 2, 4, 6mA at 1.8V, lo.=0.75, 1.5, 3, 4.5mA at 1.5V)
® RAM (synchronous type) and various types of macro cells can be implemented.
4ayer S1L70084 S1L70174 S1L70314
Metallization
Model 5-layer
Name Metallization S1L70085 S1L70175 S1L70315
G-layer $1L70086 $1L70176 S1L70316
Metallization
Total BC (Raw Gates) 86,534 172,972 316,440
AHayer 64,901 112,432 205,686
Metallization
Usable Gates | ,, >ayer 69,227 121,080 221,508
Metallization
6-layer
Metallization 73,554 129,729 237,330
Total Lead 80um 60 — —
Count Micro
Lead Pitch 70um - 112 144
Internal Gates tpd=43.6ps (1.8V operation, F/O=1, typical wiring load)
Delay Time Input Buffer tpd=181ps (3.3V operation, F/O=2, typical wiring load)
Output Buffer tpd=1,510ps (3.3V/1.8V operation, CL=15pF)
1/0 Levels LVCMOS, LVTTL, PCI-3.3V
Input Modes LVCMOS, LVTTL, Schmitt, Pull-up/Pull-down, Fail-safe, Gated
Output Modes Normal, Open-drain, 3-state, Bidirectional, Fail-safe, Gated
Core 1/0
1.8V 1.8V
S1L60000 series 3.3V
- " 20V 2.0V
Series S1L60000 Series : 3.3V
® Ultra large scale integration (0.25um CMOS, using 3-, 4-layer interconnect process) 2.5V 2.5V
® High-speed operation (107 ps internal gate delay at 2.5V, 2-input NAND Typ.) 3.3V
Features ® Low power consumption (Internal cell: 2.5V 0.18uW/MHz/BC)
® Drive capacity (lo.=0.1, 1, 3, 6, 12, 24mA at 3.3V, lo.=0.1, 1, 3, 6, 9, 18mA at 2.5V,
10.=0.05, 0.3, 1, 2, 3, 6mA at 2.0V, lo.=0.045, 0.27, 0.9, 1.8, 2.7, 5.4mA at 1.8V)
® RAM (synchronous type, asynchronous type), PLL, and various types of macro cells can be implemented.
3-Iafye( S1L60093 S1L60173 S1L60283 S1L60403 S1L60593 S1L60833 S1L61233 S1L61583 S1L61903 S1L62513
Model Metallization
Name MeA{;ﬁz:trion S1L60094 | S1L60174 | S1L60284 | S1L60404 | S1L60594 | S1L60834 | S1L61234 | S1L61584 | S1L61904 | S1L62514
Total BC (Raw Gates) 99,220 171,720 284,394 400,290 595,362 831,572 1,234,820 1,587,754 1,902,960 2,519,604
S-layer 59,520 103,032 142,197 200,145 297,681 332,628 493,928 635,101 761,184 1,007,841
Metallization
Usable Gates Jayer
yer 69,440 120,204 184,856 260,188 386,985 415,786 617,410 793,877 951,480 1,259,802
Metallization
Total Lead 80um — — — — — 284 344 388 424 488
Count Micro
Lead Pitch 70pm 112 148 188 224 272 — — — — —

Internal Gates tpd=107ps (2.5V operation, F/O=1, typical wiring load)

Delay Time Input Buffer tpd=270ps (2.5V operation, F/O=2, typical wiring load)

tpd=1600ps (2.5V operation, CL=15pF)
1/O Levels CMOS, LVTTL, PCI-3.3V

Input Modes LVTTL, CMOS, Pull-up/Pull-down, Schmitt, Fail safe, Gated
Output Modes

Output Buffer

Normal, Open-drain, 3-state, Bidirectional, Fail safe, Gated

Note: Figures shown for usable gates are approximations. The actual number of usable gates varies according to the implemented circuitry.
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Application Specific IC AsiCs ||

Core 1/0
. 20V 2.0v
S$1L50000 series 3.3V
- " 25V 2.5V
Series S1L50000 Series i 3.3V
® Ultra large scale integration (0.35um CMOS, using 2-, 3- or 4-layer interconnect process) 3.3V 3.3V
® High-speed operation (0.14 ns internal gate delay at 3.3V, 2-input power NAND Typ.) 5.0V
Features ® Low power consumption (Internal cell: 3.3V 0.7uW/MHz/BC)
® Drive capacity (lo.=0.1, 1, 3, 8, 12, 24mA at 5.0V, lo.=0.1, 1, 2, 6, 12mA at 3.3V, lo.=0.1, 0.5, 1, 3, BmA at 2.5V, 10.=0.05, 0.3, 0.6, 2, 4mA at 2.0V)
@ RAM (asynchronous type), PLL, and various types of macro cells can be implemented.
Me%e_llllaiZ:trion S1L50062 | S1L50122 | S1L50282 | S1L50552 | S1L50752 | S1L50992 | S1L51252 | S1L51772 | S1L52502 | S1L53352 | S1L54422 | S1L55062 | S1L56682 | S1L58152
m:fn?el Me?:I?iZ:{ion S1L50063 | S1L50123 | S1L50283 | S1L50553 | S1L50753 | S1L50993 | S1L51253 | S1L51773 | S1L52503 | S1L53353 | S1L54423 | S1L55063 | S1L56683 | S1L58153
Mezt;llﬁ)z/:trion S1L50064 | S1L50124 | S1L50284 | S1L50554 | S1L50754 | S1L.50994 | S1L51254 | S1L51774 | S1L52504 | S1L53354 | S1L54424 | S1L55064 | S1L56684 | S1L58154
Total BC (Raw Gates) 5,760 11,948 28,710 55,500 75,774 99,198 | 125,772 | 177,062 | 250,160 | 335,858 | 442,112 | 506,688 | 668,552 | 815,468
Mef;'lﬁzzt’ion 2,880 | 5974 | 14,355 | 26,085 | 35613 | 46,623 | 56,597 | 79,677 | 112,572 | 144,418 | 176,844 | 202,675 | 267,420 | 326,187
Usable Gates Me:ts.;\llﬁzz{ion 5,068 10,514 25,264 47,175 64,407 84,318 | 100,617 | 132,796 | 187,620 | 251,893 | 309,478 | 354,681 | 467,986 | 570,827
Meztte—lllﬁ)z/:trion 5,472 11,350 27,274 52,725 71,985 94,238 | 119,483 | 168,208 | 237,652 | 319,065 | 397,900 | 456,019 | 601,696 | 733,921
Total Lead 80pm - 56 88 124 144 168 188 224 264 308 352 376 432 480
Count Micro
Lead Pitch 70pm 48 64 104 144 168 192 216 - - - - - - -
Internal Gates tpd=0.14ns (3.3V operation, F/O=2, typical wiring load), 0.21ns (2.0V operation, F/O=2, typical wiring load)
Delay Time Input Buffer tpd=0.38ns (5.0V operation, F/O=2, typical wiring load), 0.4ns (3.3V operation, F/O=2, typical wiring load), 1.3ns (2.0V operation, F/O=2, typical wiring load)
Output Buffer tpd=2.12ns (5.0V operation, CL=15pF), 2.02ns (3.3V operation, CL=15pF), 3.9ns (2.0V operation, CL=15pF)
1/O Levels CMOS, LVTTL, PCI-5V, PCI-3.3V
Input Modes LVTTL, CMOS, Pull-up/Pull-down, Schmitt, Fail safe, Gated
Output Modes Normal, Open-drain, 3-state, Bidirectional, Fail safe, Gated
S1L5V000 Series Core 1/0
X ; 5.0V 5.0V
Series S1L5V000 Series 3.3V 3.3V
® Large scale integration (0.35um CMOS, using 2-,3-,4-layer interconnect process)
® High speed operation (internal gate delay: 0.19 ns at 5 V, 0.29 ns/ at 3.3V, 2-input power NAND Typ.)
Features ® Low power consumption (Internal cell: 5V 1.3uW/MHz/BC, 3.3V 0.54uW/MHz/BC)
® Drive capacity (lo.=0.1, 1, 3, 8, 12, 24mA at 5.0V, lo.=0.1, 1, 2, 6, 10mA at 3.3V)
® RAM (asynchronous type) can be implemented
2layer S1L5V012 S1L5V042 S1LEV112 S1L5V252
Metallization
Model S-layer S1L5V013 S1L5V043 S1L5V113 S1L5V253
Name Metallization
Alayer S1L5V014 S1L5V044 S1L5V114 S1L5V254
Metallization
Total BC (Raw Gates) 8,856 42,008 109,250 254,330
2rayer 2,657 12,602 32775 63,583
Metallization
Usable Gates S-layer 5314 25,205 65,550 127,165
Metallization
4-layer
Metallization 6,199 29,406 76,475 165,315
Total Lead Count 48 104 168 256
Internal Gates tpd=0.19ns (5.0V operation, F/O=2, typical wiring load), 0.29ns(3.3V operation, F/O=2, typical wiring load)
Delay Time Input Buffer tpd=0.45ns (5.0V operation, F/O=2, typical wiring load), 0.55ns(3.3V operation, F/O=2, typical wiring load)
Output Buffer tpd=2.07ns (5.0V operation, CL=15pF), 2.95ns (3.3V operation, CL=15pF)
I/O Levels CMOS, TTL, LVTTL
Input Modes TTL, LVTTL, CMOS, Pull-up/Pull-down, Schmitt, Fail-safe, Gated
Output Modes Normal, Open-drain, 3-state, Bidirectional, Fail-safe, Gated
S1L35000 Series Core 1/0
§ - 3.3V 3.3V
S
eries S1L35000 Series 50V 50V
®Large scale integration (0.6 # m CMOS, using 3-layer interconnect process)
® High speed operation (internal gate delay: 0.3ns at 5V, 0.4ns/3.3V  2-input power NAND Typ.)
Features ® Low power consumption (internal cell: 3.3V, 0.91 y W/MHz/BC)
® Driving capacity (lo=, 1, 4, 8, 12,mA at 5.0V, lo.=0.5, 2, 4, 6mA at 3.3V)
® RAM (asynchronous type) can be implemented
Model Name S1X35063 S1X35073 S1L35043 S1L35063 S1L35093 S1L35163
Total BC (Raw Gates) 13,632 28,170 41,417 64,320 95,760 161,841
Usable Gates 8,179 18,310 26,921 38,592 52,668 80,920
TOTAL Lead Count 58 90 110 130 162 210
Internal Gates tpd=0.3ns (5.0V operation, F/O=2, typical wiring load), 0.4ns (3.3V operation, F/O=2, typical wiring load)
Delay Time Input Buffer tpd=0.48ns (5.0V operation, F/O=2, typical wiring load), 0.63ns (3.3V operation, F/O=2, typical wiring load)
Output Buffer tpd=2.08ns (5.0V operation, CL.=15pF), 2.86ns (3.3V operation, CL=15pF)
170 Levels TTL, CMOS
Input Modes TTL, CMOS, Pull-up/Pull-down, Schmitt
Output Modes Normal, Open-drain, 3-state, Bidirectional

Note: Figures shown for usable gates are approximations. The actual number of usable gates varies according to the implemented circuitry.
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ASICs Application Specific IC

7-2 Embedded Arrays

An embedded array is an ASIC under a new method featuring consolidation of “Sea of gates” of a gate array and hard- macros
installed in standard cells for specific applications. With this product, the concept of system-on-chip has been realized by
consolidation of hard-macro cells for specific applications and a shorter gate array development period has become available,
thanks to adoption of the “Sea of Gates” for the logic portion.

B Designing the embedded arrays

When designing embedded arrays, execute system design first and determine the number of gates for the logic section and
select the macro-cell to be used before starting manufacture of base bulks. The base bulks, placing necessary hard-macro cells
and the Sea of Gates for the logic portion, are manufactured up to just before the routing process. In parallel with this
manufacturing processes, processes from the circuit designing of the logic portion through post-simulation fix should be
executed, similar to the cases of ordinary gate arrays, to go into sample production process after sign-off.

After the sign-off, samples can be shipped with the same delivery leadtime as that of the gate arrays. Also, when making logic
circuit modifications or ROM data changes, developing cost and leadtime can be reduced to a level similar to that of the gate
arrays.

B Embedded arrays lineup

Core 1/0
1.8V
S$1X70000 series 1.8v 25
Seies  |S1X70000 Series 1.5V
® High-density integration (based on 0.18um CMOS process technology using 3/4/5/6-layer interconnect process, 1.5v ggg
number of raw gates: 5,300,000 Max.) -
Features ® High-speed operation (Internal gate delay: 43.6ps/1.8V, 2-input NAND Typ.)
® | ower power consumption (Internal cell: 0.077uW/MHz/gate, 1.8V, Typ.)
® Drive performance (lo.=2, 4, 8, 12mA at 3.3V, lo.=1.5, 3, 6, 9mA at 2.5V, loL=1, 2, 4, 6mA at 1.8V, lo.=0.75, 1.5, 3, 4.5mA at 1.5V)
Macro Cells |RAM, ROM, various types of macro cells
Package 48 to 256 pin QFP, PBGA, PFBGA, QFN
Core 1/0
$1X60000 series 2.0V 5%
Series S1X60000 Series 25V 2.5V
® High-density integration (based on 0.25um CMOS process technology and 3/4/5-layer wiring technology, 3.3V
number of raw gates: 2,500,000 Max.)
Features ® High-speed operation (Internal gate delay: 107ps/2.5V, 2-input NAND Typ.)
® | ow power consumption (Internal cell: 0.18uW/MHz/gate, 2.5V, Typ.)
® Drive performance (lo.=0.1, 1, 3, 6, 12, 24mA at 3.3V, lo.=0.1, 1, 3, 6, 12, 24mA at 2.5V, 10.=0.05, 0.3, 1, 2, 4, 8mA at 2.0V)
Macro Cells |RAM, ROM, Flash, various types of macro cells
Package 48 to 256 pin QFP, PBGA, PFBGA, QFN
Core 1/0
. 2.0V 2.0V
S$1X50000 series 3.3V
- - 25V 2.5V
Series  [S1X50000 Series : 3.3v
® High-density integration (based on 0.35um CMOS process technology and 3/4-layer wiring technology) 3.3V 3.3V
Features ® High-speed operation (Internal gate delay: 140ps/3.3V, 2-input power NAND Typ.) 5.0V
® | ow power consumption (Internal cell: 0.39uW/MHz/gate, 3.3V, Typ.)
® Drive performance (lo.=0.1, 1, 3, 8, 12, 24mA at 5.0V, lo.=0.1, 1, 2, 6, 12mA at 3.3V, lo.=0.1, 0.5, 1, 3, 6mA at 2.5V, 10o.=0.05, 0.3, 0.6, 2, 4mA at 2.0V)
Macro Cells |RAM, ROM, Flash, various types of macro cells
Package 48 to 256 pin QFP, PBGA, PFBGA, QFN
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1-3 Standard Cells

B Standard Cells

The standard cells are semi-custom ICs that incorporates a well-designed internal logic cell and ROM/RAM, CPU peripheral
circuits or analog circuits into a single chip. Compared to the gate arrays, they boast higher design flexibility, functionality and
integration capabilities, providing system LSI chips optimized to the customer needs. These features greatly help electronic
device manufacturers design products with a compact body, lower power consumption, and a lower cost.

Core 110
1.8V
S1K70000 series 1.8v ggg
Series  |S1K70000 Series 1.5v
® Large scale integration (0.18um CMOS, using 3-/, 4-/, 5-, or 6-layer interconnect process, 1.5V 2.5V
number of raw gates: 7,300,000 Max.) 3.3V
Features ® High-speed operation (Internal gate delay: 38.9ps/1.8V, 2-input NAND Typ.)
® Low power consumption (Internal cell: 0.054uW/MHz/gate, 1.8V, Typ.)
® Drive capacity (lo.=2, 4, 8, 12mA at 3.3V, lo.=1.5, 3, 6, 9ImA at 2.5V, lo.=1, 2, 4, 6mA at 1.8V, l0.=0.75, 1.5, 3, 4.5mA at 1.5V)
Macro Cells |RAM, ROM, various types of macro cells
Packages |48 pin to 256 pin QFP, PBGA, PFBGA, QFN
Core 1/0
S1K60000 series .0V ggg
Series S1K60000 Series 25V 2.5V
® Ultra large scale integration (0.25um CMOS, using 3-, 4- or 5-layer interconnect process, 3.3V
number of raw gates: 3,900,000 Max.)
Features ® High-speed operation (Internal gate delay:106ps/2.5V, 2-input NAND Typ.)
® | ow power consumption (Internal cell: 0.09uW/MHz/gate, 2.5V, Typ.)
® Drive capacity (lo.=0.1, 1, 3, 6, 12mA at 3.3V, lo.=0.1, 1, 3, 6, 9, 18mA at 2.5V, 10.=0.05, 0.3, 1, 2, 3, 6mA at 2.0V)
Macro Cells |RAM, ROM, Flash, various types of macro cells
Packages |48 pin to 256 pin QFP, PBGA, PFBGA, QFN
Core 1/0
. 2.0V 2.0V
S1K50000 series 3.3V
- " 25V 2.5V
Series  [S1K50000 Series i 3.3V
® Large scale integration (0.35um CMOS, using 3-, 4-layer interconnect process, 3.3V 3.3v
number of raw gates: 1,450,000 Max.) 5.0V
Features ® High-speed operation (Internal gate delay:136ps/3.3V, 2-input power-NAND Typ.)
® Low power consumption (Internal cell: 0.22uW/MHz/gate, 3.3V, Typ.)
® Drive capacity (lo.=0.1, 1, 3, 8, 12, 24mA at 5.0V, lo.=0.1, 1, 2, 6, 12mA at 3.3V, lo.=0.1, 0.5, 1, 3, 6mA at 2.5V, lo.=0.05, 0.3, 0.6, 2, 4mA at 2.0V)
Macro cell RAM, ROM, Flash, various types of macro cells.
Package 48 pin to 256 pin QFP, PBGA, PFBGA, QFN

B Macro-cell lineup

0.35um (50000 Series) | 0.25um (60000 Series) | 0.18um (70000 Series)

G/A E/A S/C G/A E/A S/C G/IA E/A S/C

CPU(C17) — A A — A A — A A

Flash — A A — A A — — —

PLL A A A A A A — A A

Analog ADC — — — — — — — A A
DAC — A A — A A — A A

SRAM A A A A A A A A A

A : Available

Flash uses the SuperFlashR technologies under license from Silicon Storage Technology, Inc.
Please ask our sales department about macrocell lineup other than the above-mentioned.
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7-4 Development of ASICs

ASICs are developed you to coraborate with Seiko Epson. We are preparing design libraries for various ASIC development tools

Casel. RTL Interface

After taking development as far as the function simulation stage, customers can send their Verilog-HDL or VHDL source files
and test patterns to Seiko Epson via an HDL interface, so that Seiko Epson can perform logic synthesis.

Case2. Pre-Sim Interface

Customers can use this interface to send Seiko Epson gate-level netlists and test patterns for Verilog-HDL or VHDL code that
has completed the logic simulation stage.

Seiko Epson will then perform the subsequent tasks beginning with interconnect layout.

Case Case

Functional design

RTL design
and test pattern generation

Logic synthesis

Logic simulation

Development

Layout

Post Simulation

Sign-off

Fabrication and shipment of samples

X Development costs and
Work sharing:[ > Customer development lead time

I EPSON
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For ultra low-power

application S1C63000 series
LCD Dr.
AD converter ——1 S1C63100 series

For DTMF/DP generator
Dot LCD Dr.

S1C63400/500 series

For low-power application
R/F converter

—

S1C63600 series

Ultra low-power application |—|

S1C63700 series

For low-power
application LCD Dr.

}_

S1C17100/600/700
/MOO series

4-bit S1C63Family
microcontrollers
16-bit S1C17Family

microcontrollers

(Low Power)

Small package

S1C17000/500 series

No display
Function

}_

S1C17500 series
560/580 group

Small package

Built-in DSP }—| S1C17900 series
S1C17Family LCD controller -
(High Performance) External bus | S1C17800 series
S1C17Family )
(for EPD) EPD }—| S1C17F10/F50 series

For ultra low-power S1C17WO00 series

application W00 group
S1C17Family |
(Ultra Low Power)

Zg")lﬁ‘c'gﬁ;gw‘p°we’ S1C17W00 series

LCD Dr. W10/W20 group

S1C33L00 series

32-bit
microcontrollers

S1C33 Family

LCD controller

}_

(Non-Promotional)

Basic model,
For specific use

}_

S$1C33S00 series
(Non-Promotional)
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Micro controller Micro Controller Unit

2-1 4-bit Microcontrollers

B 4-bit single-chip application- The S1C60 family microcontroller has a powerful CMOS 4-bit core CPU together
oriented microcontrollers with various peripheral circuits including ROM, RAM, I/O ports, and LCD drivers,
all of which are condensed into a single chip. Also fused with this CMOS 4-bit

S1C63Family : . . . . . .
Application-oriented single chip microcontroller is the unique low voltage/power consumption
microcontroller technology proprietary to Seiko Epson. The powerful functions and expansive

architecture of the S1C60 family is suitable for specific purposes in diversified

application fields, enabling the family to be the infinite application-oriented

microcontroller.

S$1C63000 series
The microcontroller in this Family integrates ROM, RAM, LCD driver, and various timer functions. It is characterized by a wide range of operating

voltages and low power consumption levels, and is suitable for watches and clocks for which you want to extend battery life, as well as portable
devices with temperature measurement functions.

Display Memory 110 Timer SIO Interrupts
Clock Supply current Supply = - © % = 2 é % ~ = Package
Products LCD frequency |sleep/halt/operating| voltage 3 ¥ 5|8 5 g_| € olox g 8 2 ﬁ T | T (F orm%f
Driver Low/high (frequency) range X 2 ‘; 5| 2l E9 g a 8| £| ¢ 8 & 9 3 g stifivE)
segxcom | [HzI (Typ.) [HAT (Typ.) ! 2| 2 2/8/Q|8= &|%0|g 7y X E
x | =|0o < (7] z| §|
a <| 8
o
22(Max) X 0.1/ -
32.768k/ 1110 1.7 16 Chip
S1C63003 | 3/4/5 0.5/2.3(32K) 409 | 256 | — | — | 0| 1 | v |v] v |— 2 | v | — |4 |n :
s 550K 20(350) 181055 %3 QFP12-48
36(Max) x 0.1/ Chip
$1C63004 | 314/5/6/7/8 | 22 T58K/ 05230326 |11 laoes | 512 | —| — |20 3 | v v v |~ | 2| v | v | 8|23 arpiaso
x4 ’ 220(4M),60(1M) | : =O | %6 g TQFP14-100
50(Max) x 0.1/ Chip
$1C63008 | 3/4/5/6/7/8 35,;;?8,\;" 0.5/2.3(32K) 1;:2 ;g 8,192 (1,024 | — | — i‘; Slviv|iv|= X17 2 | v | v |8 |23]| QFP15-100
%8 ’ 220(4M),60(1M) | °1°> i i g TQFP14-100
56(Max) x 0.1/ Chip
S1C63016 | 3/4/5/6/7/8 35,;;%‘/ 0523(32) | 12117 116,384| 2048 | — | — | 2% flvlviv | = x17 2 | v | v | 8|25 aFP15-100
x8 ’ 220(4M),60(1M) | ' : Y| X6 g TQFP14-100
56(Max) x 0.7/ 16,384 )
S1C6FO16 | 3/4/5/6/7/8 | 22758 200032k | 8038 Fasny| 2088 | — [ — || 4 v v v = 2| v ]| v |8]2s L
X8 ' 950(4M) IO e x| xe x7 -

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

%2: Total 12 segment terminals share the function with 1/O ports and R/F converter terminals (to be selected by mask option).

%3: Total 4 1/0 ports share the function with sgment terminals (to be selected by mask option), and 4 share with R/F converter terminals (to be selected by software).
Total 16 segment terminals share the function with I/O ports and R/F converter terminals (to be selected by mask option).

Total 8 I/0 ports share the function with segment terminals (to be selected by mask option), and 4 share with R/F converter terminals (to be selected by software).
Two 8 bits serve as a 16-bit timer.

Connectable to SPI

: Atotal of 20 segment terminals share the function with I/O ports and R/F converter terminals (to be selected by mask option).

x9: Total 12 1/0 ports share the function with segment terminals (to be selected by mask option), and 4 share with R/F converter terminals (to be selected by software).
%10: During programming in flash memory : 2.7V to 3.6V.

%11: This product use SuperFlash® technology licensed from Silicon Storage Technology, Inc

S$1C63100 series
A microcontroller being equipped with ROM, RAM, serial I/F, A/D converter, various timer functions, etc. It features built-in A/D converter, wide

operating voltage range and low power consumption and is suitable for portable equipment.

Display Memory 110 Timer SIO c Interrupts
N - S
%) [0} S| o | ®
Clock Supply current | Supply - » = 2 - Sl 2| 5| | gl & 2|3 Pack
Skl LCD frequency | halt/operating | voltage 5 2 § 8| 5. 8| | g § z| § é 3| £ 83| E § (Ifcfrr:%?
Driver Low/high (frequency) range b S | 53| 2168 2|2 8| £l 2 8 28|l | 55| 5|5 delivery)
segxcom | [HZI(Typ) | [nAl (Typ.) ] 3| 2|3 &2/2g® & =o|lg 7o ®IEIS8|C | F|E
4 x | =15 o 7] 85 < [a) X
o <| 8 o
Chip
1.0/3.0(32k) | 0.9to0 3.6 2 4 QFP12-48
S1C63158 — 32.768k/4M 900(4M) 221036 8,192 | 512 9 12|20 s | T Vi iv | — |1 %3 vV Vv |—|— — 3 8 QFP13-64
PFBGA5U-60

%1: SVD is an abbreviation for Supply Voltage Detector.
%2: Two 8 bits serve as a 16-bit timer.
%3: 8 bits successive-approximation type and serves as general-purpose 1/O.
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Micro Controller Unit

MCUs |

$1C63400/500 series
A microcontroller being equipped with ROM, RAM, dot-matrix LCD driver, various timer functions, etc.

It features wide operating voltage range

and low power consumption and is suitable for portable equipment such as data banks which require dot-matrix indications.
Display Memory 110 Timer SIO c Interrupts
. - S
1) o} S| .| ®
Clock Supply current|  Supply = - © % ] § Sl ol ol &8 5.
LCD frequency | halt/operating | voltage a 5 (5|¢gl 2le | 8§ 8| 5| 2| 8| *| 3| &| 35| 5| | Packee
Products ) & I | & S Ex=| 3| |35| 8| £/ §| N[ 3| g8l | & (Formof
Driver Low/high (frequency) range é é = ‘g :Ol (E“ g g_ g 8 _;5 § 8 S 5 E 21 5 55| § delivery)
: b 5| 2| 5 (&} w ° < | 2
segxcom [Hz] (Typ.) [wA] (Typ.) I\ 5 |2 gl =g 2 < 2| % SIS ~ o] E
a <| 8 w
32.768k/ 1.3/3.0(32k) | 1.3t03.6 2 1 L N Chip
S1C63408 | 60x8/9/16/17 gy 550(4M) | 181036 | &192 |1024] 4 |4 4| L lvivIv v 41" oFp15.128
32.768k/ 1.5/10(32k) 2 1 Chip
S1C63567 | 60x8/16/17 3.58M 600(3.56M) | 221055 | 16,384 /5120| 8 | 12116 | L | v | v | v | | — |V VIV |V — [ 212 0cmgty,

%1: SVD is an abbreviation for Supply Voltage Detector.
%2: Two 8 bits serve as a 16-bit timer.
%3: Either start/stop system or clock synchronous system can be selected, depending on software

S$1C63600 series
The microcontroller of this series integrates ROM, RAM, multiplication and division circuits, LCD driver, R/F converter, and a variety of timer
functions. Since this series features a wide range of operating voltage and low power consumption, it is best fit for portable equipment with
temperature measuring facility that requires battery-powered operation.

Display Memory 110 Timer SIO Interrupts
Supply current © » ;‘__,3 ERRRE
ek sleep/halt/ Supply = = el 5 2|5 3| 9 ¢| & % 22 g <= |_ | Package
Products LCD eatency operating vl D 3 Sla| §|E= 8| | 5| 5(x2 | N|a| 2| 3 é 8 & |8 | (Formof
Driver Loty (frequency) range 2 = = 3| SlE3 2| € 8l£|82 8| 3| > | & o |8% S |8 | delivery)
segxcom | 21 (Typ.) | 1 a7 7 | I} < g8/ &/ QEx 5 =|o|gog u ol el alg |X|E
¥p-) 2 o £ 3 2| & z 8z o P
o <
s2x | 32.768K — 181036 5 Chip
$1C63654 0.65/2.5(32K 4006 | 512 |84 |8 viviv|—|1 viv|—|—|—|2]|5
3u4isle | 32.7680am | “S0aleY 241036 %2 2 QFP15-100
—/ 1.1t0 3.6 .
32.768k y
S1C63656 | 38 x3/4 0.6/2.5(32) x4 6144 | 1,024 |84 8|2 |viv|ivi—l1l2|v|iv| —l—=|=|2]18 QFS& "
32.768k/4M |  800(4M) | 2.4103.6 *2
32.768k —/ 1.810 3.6 3 Chip
S1C63658 | 56 % 4/5/8 32 768K/4M O%SJ(Z)(ZS)ZK) 241036 8,192 1,024 888 52 v ivi iv —|1|2|v | v | —|—|—|2]|16 QFP20-144
32.768k —/ 1.5t 3.6 3 Chip
S1C63666 |64 x4/5/8 0.65/2.5(32k 16,384 5,120 8 /8|8 vV v | v —|1 Vi iv | —|—|—|2|14
52768k | o, | 241036 %2 2 QFP20-144
56 % 16 0.08/ 8 1 Chi
S1C63616 48x24 |32.768k/4M | 0.6/2.5(32k) | 1.6t05.5 | 16,384 2,048 |—|— |16 vV | Vv | Vv | — %3 2 v | v | —|—|—|8]32 TQFP1§ 128
40x32 320(4M) *2 g -
64 x 16/ 0.08/ 8 1 Chip
S1C63632 56 x 24/ |32.768k/4AM | 0.6/2.5(32k) | 1.6t05.5| 31,744 8,192 |—|— |24 2 vV | Vv | v | — %3 2 | v |v |—|—|—| 8|32 QFP20-144
48x32 320(4M) i VFBGA10H-144
64 %16/ 0.7/ 18103.6 31,744 8 1 Chip
S1C6F632 56 x 24/ | 32.768k/4M | 2.0/9.0(32k) : x5 : (Flash) 8,192 | —|— |24 | vV | Vv | v | — %3 2 v | v |—|—|—|8/|32]| QFP20-144
48 %32 960(4M) g X6 *2 § VFBGATH-144

%1: SVD is an abbreviation for Supply Voltage Detector.
%2: Two 8 bits serve as a 16-bit timer.
%3: Connectable to SPI
%4: When using OSC1 single clock without LCD contrast adjustment (1.8V to 3.6V for other specifications).
%5: During writing in flash memory: 2.7V to 3.6V
%6: This product uses SuperFlash® technology licensed from Silicon Storage Technology, Inc.

S$1C63700 series
The microcontroller of this series integrates ROM, RAM, LCD driver, solar control circuit and a variety of timer functions.
Since this series features ultra low power consumption, it is best fit for portable equipment such as watch which desires long life of battery.

Display Memory 110 Timer SIO = Interrupts
o @ [} 5| c
Clock Supply current | Supply +© el = = ol S| | =| & 3| &
i E| o © ] 3 Q| o %X| 5| & | 8= = | = Package
Products L(;D frequency halt/operating | voltage s2g|s=73 & s 5 E 4 % = % S % 8 % N a o 3 %35 g T (Form of
Driver Low/high (frequency) range o» % é = ;% F| & 8— % £ z g o _S 8; S| gl > E o Y89 & | & delivery)
segxcom | [Hz] (Typ) | [wAl(Typ.) v | EXEIEXEa s =157 8 © cI"8 & ®lE|8| 8|4k
[ <
32.768k 0.15/3.5(32k) | 1.0t0 3.6 3 Chip
S1C63709 | 64x4/5/8 . . 12,288 | 2,048 | 13 | — | 18 Vi v v | — — |\ V|V |—|—| — | 2|18
32.768k/4M 10004M) | 2.1t0 3.6 X2 ! QFP20-144
%1: SVD is an abbreviation for Supply Voltage Detector.
%2: Two 8 bits serve as a 16-bit timer.
CMOS LSils 13




Micro controller Micro Controller Unit

2-2 16-bit Microcontrollers

H 16-bit RISC The S1C17 Family, 16-bit RISC microcontrollers integrate a wide variety of peripheral circuits such
. as various interfaces that meet various types of sensors and the EPD Driver/controller, LCD
2/1Igr$<F:on.’frollers driver/controller that covers the wide display area into a single chip design. They can realize both
A Iicatic?rT(l)?liented high-speed operation and low power consumption, and provide the products suitable to portable
mrijgrocontroller gears. Also, various flash ROM built-in products are lined up. The flexible development environment
and on-chip ICE functions can shorten the product development period.

S$1C17100/600/700/M00 series (Low Power)

This 16-bit MCU has improved the throughput and the development environment while maintaining low power consumption just like 4/8-bit
EPSON MCU. This 16-bit MCU incorporates an LCD driver, power circuit, clock function and various types of I/F and enables to realize
applications with 1 chip. This MCU is most suitable for portable terminals such as clock (watch, clock) and remote controller.

Display Clock frequency Memory /0 Timer SIO -
= 5|
Supply current % 8 RS 3
i It Sleep/ Supply | = = T s s |< ° = SIE|l-[2|e
High Low built-in O— |0~ & | & — S o 2|9 2le|a| x
Products LCD speed | speed | oscillator 't-!alt/32K/ voli?ge gT |ge| 8| 8| 3|3 2ls ElSle k& |z|%|s 2 €5 |5 | ol Package
Driver Hz] " [Hz] operating(32K)/ | [V] > (x> L elElz SlE| T |$|E|w|§|8|2|2| S |Fomofdelvery)
[Hz] operating(1M) a0 9@ = |0 |5 |2 |5|5|2|o|F| S o c|ElE|3
Segxcom | (Max.) | (Typ.) (Typ.) © o] = | 5 6|2 = Pl|e|s5|8 %
: [WA] (Typ.) z |2 |2 > °l» T T g|2|5|2
['4
g <
S1C17153 32x4 | 42M | 32.768k 22"&3}'\(’” 0-13/%‘02/4-0’ 20-36] — [16K| 2K [12| 1 | — |1 |=|v|v|v] 1 |1|=|=|l=|=|=|v|v Chip
Chip
S1C17121 40x4 | aom |sa7esk | 27m | OTSRTO 4ga6l — aok| 2k 38| 3 | 3 |1 |v|v|v|—| 2 |1|v|v|v|2]|8|v|v]| TQFP14-100
VFBGATH-144
2M/AM/ | 0.09/0.42/10.07 |, - | 16K Chip
S1C17651 20x4 | 42m | 32.768K | 2 IM s 20.38| K| k12| 1 |~ 1|=|v|v|v] 1 [1]|=|=|=|=|= |V V| 10frP e
Chip
OMAM/ | 0.09/0.42/10.0/ |, . | 16K
S1C17653 32x4 | 42m | 32.768K | ZIM ez 206 B | — |2k |iz| 1| — 1=l viv| 1| — = v v | TaRPTeg0
IMAMI | 0.13/0.42110.07 | ; n_ar| 24K Chip
S1C17656 32x4 | 2m | 32768k | MV pars 1836 2K | a9 1 | — |1 |=|viv|v] 1 |1|=|=|=|1 =V V] 1o5® e
12x4 06/2.0/12.0/ |1.836| 32K Chip
S1C17611 2xt | sam | 32768 | 27M 2.0 538 2Kk |19) 2| 3|2 vivi—| 1 vl 1 alv|v]| oS,
~ Chip
$1C17601 20x% | sam | 32768k | 27m | OG20M200 1836 3K 1ok || 2 | 3 |2|v|v|v|—| 1 |1|v|v|—|1]a|v|v]| TaFPT364
X X VFBGASH-81
- Chip
S1C17621 40x4 | som |sa7esk | 27m | O7THZESO 8RGO\ focigs | 3 | 3 |1 |v|v|v|—| 2 |1|v|v|v|2]|8|v|v]| TaFP14-100
¥ ¥ VFBGATH-144
-~ Chip
S1C17602 dox% | sam |327esk | 27m | O7SZBMS0N 1886 G|y 56| 3 | 3 |1 |v v v|—| 2 [1|v|v|v]|2|8|v|v| TaFP14-100
4 y VFBGATH-144
56x4 0.75/2.3114.0/ [1.8-3.6| 64K Chip
S1C17622 Soxd | sam | 32768k | 27M 23 88 Kl _Jak |47 3 |3 |1|v|v|v|—| 2 [1|v|v|v|2]|8|v|v| g
20x4 0.75/2.314.0/ |1.8~3.6| 128K Chip
S1C17604 aox4 | sam | 32768 | 27M 23 36| 128K | _ ek (36| 3 |3 |3|v|v|v|v| 2 |1|v|v|v]z|s|v|v] gt
56 x4 0.75/2.3(14.0/ |1.8~3.6| 128K Chip
S1C17624 Soxd | sam | 32768k | 27M 23 5381 1K ek |47 3 | 3 |3|v|v|viv| 2 [1|v|v|v|2]8|v|v| ok
~ Chip
S1C17711 Sax18 | sam |az7esk | 27M 10201200 11836 G| |4k |29 | — | 4 |a|v|v|v|—| 1 |1|v|v|v]|2|8|v|v]| TaFPI5128
X X VFBGA10H-144
Chip
S1C17704 72x16 1026/ 14836 64K VEBOAMOF 144
X , - .0~3. -
(Stevo ke | boxds | Bam |s2768c | — 17.0/550 38| B ak[28] 2 | 3 |1 |v|v|v|—| 1 |1|v|—|v|—|—|—|v| B0
X (PFBGAGU-96
%11)
Chip
$1C17702 x2S | om |s2zesk | 27w | NOZEHEDN 1EBEI 128K unc) g8 | 3 | 3 | 2|v|v|v =] 1 |1|v|=|v|—|=|v|v | ST
VFBGAGH- 181
120 x 1.0/2.515.0/ |1.8~3.6| 256K Chip
S1C17703 | 16/24/32 | 8.2M | 32768k | 2.7M 2SSO0 11.8-88] 296K | _ 4ok |34 | — | 5 |4 |v|v|v|—=| 2 |3|v|v|v|2]|8|v|v| aFP2i2te
60 x 64 : : VFBGA10H-240
128 x 1.2/2.718.0/ |1.8~3.6| 512K Chip
S1C17705 | 16/24/32 | 8.2M | 32768k | 2.7M 2211800 |18-86| 812K | k|35 | — | 5 |4 |v|v|v|—| 2 [3|v|v|v|2|8|v|v| aFP23240
64 x 64 X X VFBGA10H-240
160 1.212.7/18.0/ |1.8~36| 1M Chip
S1C17706 | 16/24/32 | 8.2M | 32768k | 2.7M 2/2.7118.0/ 11.8-36| M\ _ 4okl 35 | — | 5 |4|v|v|v|—| 2 |3|v|v|v|2]|8|v|v]| aFp22-2s6
64 x 64 550 X2 X7 %10
32x4 0.35/0.8/12.5/ [1.855| 32K Chip
S1C17MO1 32x% | 163m | 32768k | 7.37M perd 58 3K _ak 19| — | 5 |—|=|v|=|v| 1 |2|v|vi—|1|=|=|V| 1of®
%1: During erasing / programming in flash memory (Voo): 2.7 to 3.6V

%2: During erasing / programming in flash memory (Vob): 2.5 to 3.6V

%3: During erasing / programming in flash memory (Voo): 1.8 to 5.5V, AMRC operation : 2.0 to 5.5V

%4: During erasing / programming in voltage flash memory(Vee): The external applying 7.5V / 7.0V(Typ.) is needed.
%5: During erasing / programming in voltage flash memory(Ver): The external applying 7.5V / 7.5V(Typ.) is needed.
%6: SVD is an abbreviation for Supply Voltage Detector.(power supply voltage detector circuit)

X7: This product uses SuperFlash® technology licensed from Silicon Storage Technology, Inc.

%8: Single instruction is executed in 1.5 clocks.

%9: In the S1C17701: 14uA@32kHz, 420uA@1MHz

%10: Au bump

%11: S1C17704 is only support.
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S$1C17000 / 500 series (Small package with Low Power)
The series products specialized for applications.
The lineup includes the WCSP 48-pin package (approximately 3 mm[J), which is optimum for portable devices requiring a limited mounting area.

With its extensive serial I/F and A/D converter, this series is also available to sensor applications.

Isplay IOCK Trequenc emol imer o
Displ Clock fi o : M o Ti )
upply current = 5| o
Sleep/ % 3l5/2|8
f A Halt/ Supply s = | & s|c S = TIE| |22
High Low built-in i S22 S o Sleols|8|eg|a]| X
Products LCD speed speed |osdilator| operating | voltage | O 59 5 @ls E 3 E slE(Selk|z|8 325|535 Package
Driver (32K)/ \4 c S = ] 219 90| E|l < = 8| = | = | = |(Form of delivery)
segxcom 154 [1REL IH2] | operating sQ6@ =052 |5|5|2|0|E|5|? 50 08, Ll 5| Sl D
(Max) | (Typ) | (Typ) | (1) 2 22 T3 |95 T T |82l g|2
(A (Typ.) @ FIE:
165~2.7 Chip
0.5/2.5/10.0/ | (Core) QFP12-48
$1C17001 - 82M | 32768k | — o 00 (o) | — 3K 2k 28] 2| 3 | 1| v v v =1 1 ]v | —|v = || SN
(/0) WCSP-48
1.65-195 .
Chip
$1C17003 — 20m | s27esk | — | VO3B0 (Core) | eakiak|sa| 3|3 |1 v v|v|—|2|1|v|v|v|— 4 v || TaFPi2e4
6573, WCSP-48
(/o)
1.65~195 Chip
$1C17554 - 2am | savesk | — |OBATHOO (Core) 1128KI_Lye| 4054 viviv|—|2|3|v|v|v|—|4|v|—| TaFP1364
65-55 WCSP-48
(/0)
1.65~1.95
2M/AM/
$1C17555 - 12M | 32768k | sw | 0290 (Core) 128K ekl | |5 |4 v |v|v|—| 1|3 v |v|—|—|—|v|—| wcsP4s
1M o) |

%1: During erasing / programming voltage in flash memory (Vrpr): The external applying of 7.5V / 7.0V(Typ.) is needed.
%2: During erasing / programming voltage in flash memory (Vep): The external applying of 7.5V / 7.5V(Typ.) is needed.
%3: SVD is an abbreviation for Supply Voltage Detector.(power voltage detection circuit)

S1C17500 series 560/580 group (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.

Display Clock frequency Memo| 1/0 Timer SIO -
Supply current = S .
Sb-l|eTt’/)/ % g & S _§
f T al s = oy = = kel I B I S =
High Low built-in ; Supply B L c S o oo s|8lela %
Products e speed speed | osdilator] operating |\ jtage 2zl & s(=5 E SlE(Sl elZlz|85 255|350 Package
Driver (32K)/ Sle S = o7 219/ 0| E|l<|%|elw| g| 8] 2| =| >|(Formof delivery)
[Hz] [Hz] [Hz] ‘ M |Ga$o=|0|(5|2|5|2/2/0|E @ o 52| o
segxcom operating cs—lg < |= (27|82 == ol@lelL|g|l=E
(Max.) (Typ.) (Typ.) (1M) T |= o © - |® S & | = ‘g o4 8 §
[UA] (Typ.) © 8 <
Chip
$1C17564 - 2am | 32768k |2~12m| O8ZTIE | 5 055 | 128K ek a0|—| 5|4 v v |v|—|2|3|v v|v|—|4|v —| ToFPi3.6e
i VFBGASH-81
2M/4M/| )
1.0/2.9/15.0/ . 128K 6 Chip
S1C17565 — 24M 32.768k ‘182/'[\; 400 2.0~3.6 %2 | — 16K|24 | — |5 |4 |v V|V |—|2 |3 |V |V |V | — x4 v | — TQFP13-64
Chip
4M/8M/ 87/ QFP15-100
$1C17589 - 16.8M | 32768k | 12m/ | OI8O 1555 128K yekiea|—| 6 |4 | —|v|—|v |2 2 |v|v|v|—16|v v aFP1480
16M : 47 QFP5-80
QFP13-64
%1: During erasing / programming voltage in flash memory (Vepr): The external applying of 7.5V / 7.0V(Typ.) is needed.
%2: During erasing / programming voltage in flash memory (Vee): The external applying of 7.5V / 7.5V(Typ.) is needed.
%3: SVD is an abbreviation for Supply Voltage Detector.(power voltage detection circuit)
%4: Resolution: 12-bit
CMOS LSils 15
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S1C17800 series (High-performance models)
The 16-bit RISC MCUs allowing the 32-bit level sophisticated processing to perform. The device having the LCDC can display the 1-bpp

maximum VGA monochrome images. Also, the device integrates a wide variety of interfaces such as USB, UART, SPI, IC, I2S, ADC, and remote
control interfaces, and it can improve the user interface of various home appliances (for example, the washing machines, rice cookers, and coffee
makers) that use the display, music, voice, touch panel and other interfaces.

Display Clock frequenc! Memo| 1/0 Timer SIO -
Supply current = Q|
Sleep/ < 35|28
; built-in Halt/ Supply = |s | & s| e el o S| E| LS| ¢
High Low ; : = S o Slols| 8 8|0 %
LCD oscillat| operatini voltage |O —[O - 5| £ - Z — Z18slzlg 2 Package
Products Drner speed speed o F(’3ZK)/9 [v]g xgXrgm| g E 5 E g B 8 gl x|z § S € § 2| 2 Qf(Fom ofdé;livery)
s [Hz] [Hz] i so%d s |ol=¢C5|520|fS|?E|lSl8lolslgla
gxcom [Hz] operating © —|© =2 oL = Olo | @ gl=
(Max.) (Typ.) (Typ.) (M) T = é ) - |® g <% 5|2 a §
Al (Typ) : 5 |=
Mu
Itip
1.4/16m I8 lier Supported bus
(48MHz) x2/ _ 128K y v N4 usB
S1C17801 LCD controller | 48M 32.768k — —37m 3.0~3.6 %3 | — 4K Vgg 6|2 |1|—|v|— 1 1121 |—|v|—|8 pi|— | TQFP15-128
(48MHz) : vis PFBGA7U-144
or:
1.3/15m
(33MHz) x2/ 128K I-4 v Supported bus
S1C17803 LCD controller | 33M 32.768k —_ —/19m. 2.7~55 x3 | — 16K(I/I0| 4|12 |— |V |— 1 1 |—|1|1|¢v|—|4]|v|—| TQFP14-100
(33MHz) ) 93 : TQFP15-128

%1: The battery backed up operation is supported.

%2: Unmounted OSC1.

%3: This product uses SuperFlash® technology licensed from Silicon Storage Technology, Inc.
%4: SVD is an abbreviation for Supply Voltage Detector.(power voltage detection circuit)

S$1C17900 series (Built-in DSP with Low Power)

This series is an application-specific type.

Incorporating ultra-low power consumption, DNP 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.

Display Clock frequenc! Supol q Memol 110 Timer SIO -
upply curren = S|
Sleep/ % 8|58
) built-in Halt/ Supply |s = | & s|c k) = SIE| 2]y
High Low ; ! 2 S o Slol5|2C 8|a] X%
LCD oscillat| operating voltage O'EOE s 52=|2 5= El_|®B|28l2|lels Package
Products Driver s[p:;d SF:;]d or (32KY/ v i_f ‘%E z “EJ. 8. a 2z £ g 8 _E = ol g 5 g8 g = 2 |(Form of delivery)
segxcom (Max.) (Typ.) [Hz] operating g =8 = § =|(alv|& % O 2 9 g s EL ] = %]
(Typ.) (1M) r [= L) & 5 ) 5 al2
[WA] (Typ.) e 8 <
1.65~1.95
2M/4M/| e
1.0/2.9/ (Core) |128K Built-in DSP
S1C17955 — — 32.768k 8m/ y — [16K|20|—| 5 |4 (V| V|V |—| 1 |3 |V |V | —|—|— |V | —
12M 15/400 1 .‘(530?.6 *1 WCSP-48
2M/4M/| e
1.0/2.9/ 128K Built-in DSP
S1C17965 — 24M 32.768k 18£VI’\5I 15/400 2.0~3.6 1|~ 16K|24|—| 5 |4 |V V|V |—| 2 |3|V|V|V | —|6 |V | — TQFP13-64

%1: During erasing / programming voltage in flash memory (Vrr): The external applying of 7.5V / 7.5V(Typ.) is needed.
%2: SVD is an abbreviation for Supply Voltage Detector.(power voltage detection circuit)
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S1C17F10/F50 series (EPD application)

Specific to electronic paper (EPD) applications

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.
The S1C17F10 series is an ultra-low power consumption microcontroller which consists of display memory for active EPD panels, an EPD timing
controller for transmitting display data and an EPD panel control library (EPD Tcon Library). As a communication interface with EPD panels and
other devices, this series has built-in synchronous serial interface, parallel interface, UART and I2C. Environment conditions can also be detected
by temperature and humidity measurement with an R/F converter, and supply voltage measurement with a supply voltage detection circuit and
brown-out reset.

Display Clock frequency Memory 110 Timer SIO S
Supply current - 5 § g
EPD High | Low | Build-in SILG?S/ Supply | B | @ | (3| |2|s 3 5|8 8| 5| X%| Package
- a S| s st 9 o - =
IFIGELES Driver speed | speed | oscilator |operating(32K)/ voR'j\]ge A AR z § 5% ez ol = 8 % 24 g:?i;m &
segment [Hz] [Hz] [Hz] operating(4M) G| 2|=|o|=5/€|5|58|2|0|E|? e g w g £ o iR,
(TP/BP) | (Max) | (Typ.) | (Typ.) [WA] (Typ.) 212|128 |¢|® T E @ g3
14 g k)
0.12/
64 32k/500k/ 0.55/ 32K Chip
S1C17F57 (2TP/2BP) 4.2M | 32.768k 1M/2M 20/ 2.0t0 3.6 %2 | — 2K|29|2|—|2|1|v|1|v]|1]|1 1 1|\v|v |V TQFP15-128
1400
S1C17F13 som | a276sc| awow | 035077 1o 0o 61286 gl Lo lulalvlal 1|1 |2]v vy Chip
o : TeMaom | 11:93/1450 | Plx3 | T - - TQFP13-64
31: SVD is an abbreviation for Supply Voltage Detector
22: During erasing / programming voltage in flash memory (Vep): The external applying of 7.0V / 7.0V(Typ.) is needed.
33: During erasing / programming voltage in flash memory (Vep): The external applying of 7.5V / 7.5V(Typ.) is needed.
command 5
e Form of delivery
EPD EPD Flash Internal T
Driver Supply voltage | Drive voltage ROM ) o | oscillator p Power on |Boosting
Products > 4 ture et
segment \Y%| I\ [Byte] Ko} @ | Frequency reset circuit
(TP/BP) 2|2 1 sensor Package Chip
< |G
9.15
256 16K
S1D14F57 (2TPI2BP) 1.75t05.5 ﬂgjg 1 v |V ™ v v v — v

2 1: During erasing / programming voltage in flash memory (Vep): The external applying of 7.0V / 7.0V(Typ.) is needed.

S1C17W00 series W00 group (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.

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.

Display Clock frequency Memory 1/0 Timer SIO .
= 5.
Supply current ] 8 & S _é
. . Sleep/ Supply | = s T s S | s = 5 SIB |52 %
High Low built-in + S O 2|0 Qi[O %
LCD ! Halt/ voltage| Oz |O=| > S | =2 |8|]x = |_|Blz| 8 €| = Package
Products Do sp:ed speed osc’l_l|lator operating(32K)/ | [V] g“‘;’ E“‘;’ @ 8|7 2|2 gla 8|2 = g = § § 2 | 2| 2|(Form of delivery)
segpea || qudl || b= M2l | “operating(1M) 8 |¥8 = |9 | 5|2 |5/5/2|0|F| S ElSI8|E|Ele| 3
(Max) | (Typ) | (Typ.) [WA] (Typ.) g 2T 3 e g T 2iT182 8|3
S 2
o Io1 Py
['4
Z50KI384K] - Chip
S1C17W03 — 42M | 32.768K | 500k/700K/ | 0-19/0:3/4.0/ [1.2~3.6) 16K | | ¢ | 34| _ | 4 |2 | _|v|—|v]| 2 |2|v|v|v|Z 6 |v]|v| TaFPi248
1M/2M/4M 250 i %4 SQFN5-32
250k/384K/ - Chip
S1C17W04 - a2M | 32768k |500k700k | 010030 127861 32K ok g | | 4 |2|—|v|—|v| 2 |2|v|v|v|Z]|6|v|v]| TaFPi24s
IM/2M/4M : : ; SQFN5.32

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

%2: During erasing / programming in voltage flash memory(Ver): The external applying 7.5V / 7.5V(Typ.) is needed.
%3: SVD is an abbreviation for Supply Voltage Detector.(power supply voltage detector circuit)

%4: Independent operation for each channel.
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S1C17W00 series W10/W20 group (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.

This product is equipped with a built-in RTC, stopwatch, LCD driver, high-performance PWM and improved analog functions, combined with the
powerful processing capacity of the 16-bit CPU, suitable for battery driven applications that require a LCD and clock function.

Display Clock frequency Memory 110 Timer SIo =
= 3| .
Supply current % é g N -§
) . Sleep/ Supply | = s T = s | = o 5lo|l2|% |58 %

Products LCD s?legehd slﬁg‘gd oggilllltallr;r o era';i'gltéazK)/ vol[{zge gg Sg 5: §_ E 3 E § 5138 % Elz 2l s % § % 3 é ?l?ocrt:%?
Driver | kg |z H | oo s@ [¥8 s |o| = |¢|5| 8|28 E|S|2|E|S|8[2|2|5|g| deliey
segxcom Max) | (Typ) (Typ.) operating(1M) S 182 2 |2 3 18] e O| F |D ol lolr|g|=|d

id R B [vA] (Typ.) r |z | % el T =gl s|2
g £
['4
250K1384K/ - ,

S1C17W14 54x4 | 4om | 32.768K |500k/700K/ | O-19/0:3/3.0/ 11.2-36] 48K | | 4 135 | _ | 3 |2 | —|v|—|v]|2|2|v|v|v|i1|=|v]|v Chip
50 x 8 SOk T o0 200 x| %3 QFP15-100
34x4 0.15/0.3/4.0/ 35 TarER 6

S1C17W15 308 | 4om | s2.768K | S00KTO0K 250 12°56] 64K | _ | 4k —|sl2|—|v|—|v|z|1]1|v|—|&|—|v]|v | aFPi5100
24x4 01500580/ | * : p : SQFN9-64
20x8 250 TQFP13-64

250k/384K/ .
60 x4 0.1500.3/3.0/ |1.2~3.6| 64K 2 Chip

S1C17W16 Bxp | 42M | 32768k |500K700K o 236 B ek (39| — |5 |2|—|v|—|v|2|3|v|v|v|Z4|v|vV| 1oohP 0

Temperature
250k/384k/ sensor

S1C17W18 48x2 | a2m | 32768k |500k700K | 019031300 |1:2861 128K | gy g7 | | 4 | 3| —|v|—|v|2|2|v|v|v|2Z]|7|v|v | ToFPi5128

x TM/2M/4M X X X TQFP14-80
SQFN9-64
72 x 418 .
500k/700k/ | 0.15/0.3/4.0/ |1.2~3.6| 64K 2 Chip

sictwzz | eaxte | a2m | s27eek | SN .3 238 MK k|41 — |2 2| —|v|—|v |11 v|v|v E|—|v V]| iqroE s
72 x 418 ,

500k/700Kk/ | 0.15/0.3/4.0/ |1.2~3.6| 96K 2 Chip

stctrwzs | eaxte | 42w | s27esk | RUSIEN 03 236) 0K | ek 41| — |4 |3|—|v|—|v|2|2|v|v|v|Z|e|v V]| qoE e

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

%2: During erasing / programming in flash memory (Vob): 2.2 to 3.6V

%3: During erasing / programming in voltage flash memory(Ver): The external applying 7.5V / 7.5V(Typ.) is needed.
%4: SVD is an abbreviation for Supply Voltage Detector.(power supply voltage detector circuit)

%5: Independent operation for each channel.

___ :Under development
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2-3 32-bit Microcontrollers

B 32-bit RISC

Microcontrollers
S1C33 Family
Application-oriented
microcontroller

S1C33L00 series (Non-Promotional)
The 32-bit RISC microcontroller has the built-in LCD controller and can greatly contribute to the compact instrumentation design and reduced
power consumption in the IC dictionary, PDA and other portable display applications.

The S1C33 Family are 32-bit RISC microcontrollers having the DMA, serial
interface, various timers, PLL, prescaler and other basic functions, plus
high-performance A/D converter, USB controller, the LCD controller allowing the
color display, and other powerful peripheral functions. The devices featuring the

high-speed operation and low power consumption are

suitable to a wide

variety of home appliances such as printer and other office automation (OA)
equipment, IC dictionary, multifunctional remote controllers, and toys.

CPU Core Display Supply Memory 110 Timer slo = DMA sls
Clock %.;rren/t Supply £ z|=
LCD oC cep N t g = 2|35 | 5| Package
controller | frequency Halt/ voltage gl 2/5/8|=|_|2 = 2 o222 g
Products| o 1, | 3 Lowhigh | operating | range | €| 8| € |2|S1E (5|25 |8|8|g 0|0 LB |2|5 B 8| 5| Gomol | Remars
» || Hz (Max.) | (frequency) (V) s(s| 2 |2|2|lz|¢|5/=|5(S|9|%|F|§|2|2 a|als Ty
ZZ38 -3 (Typ.) S| |z |S|5 | & 4 Z |z
EhalLa g x| S =16 -~ < Q <<
nBel Fa X1 =) < z|z
66M / 1A/ Core 1.65to 1.95 82 Fs Chip
S1C3BLI7 | — | v | — | 16 | 16 | oo | 32mA@BM)/ | /O 271036 — | 8K [ 12K | — | X% 4 1 3 T|—=|2|5|4|128),0|v |V |v |TQFP24-144 | multi-serial
. 22mA (48M) | USB 3.0t0 3.6 2/3 g PFBGA12U-180)
Graphic
Chip feature
1.6pA/ Core 1.65 to 1.95 71 )
S1C33L26 | — | v | — | 16 | 24 6om/ 41mA(48M)/ | I0 271036 — |12k 20K | 6 [% |8 1|1 |1 2 2 16 |—]| 8|FS|v|v|v|TQEPI5128| inegrated
32768K | oA (48M) | USB 3010 3.6 o3 X4 2.0 TQFP24-144 | Separated
’ ’ PFBGA10U-180 RTC power
supply
Chip
TQFP15-128
oM/ 1pA/ Core 1.65 to 1.95 25 95 4 Es TQFP24-144 | Separated
$1C33L27 | — | v | — | 16 | 24 | oo | 43mA@BM)/ | /O 271036 | — |77 32K | 8 | X | 6 6 1 1 sa | 2]8|—| 8 |o0|Y |V |V | QFP20-144 | RTCpower
. 18mA (48M) | USB 3.0t0 3.6 2/3 i g PFBGA12U-1|  supply
80
%1: All peripheral clock = OFF
%2: In common with the bus line
%3: This is specification varies depending on the type of package
x4: Universal serial interface (Any of UART, SPI and I2C functions can be selected)
S$1C33S00 series (Non-Promotional)
S1C33S00 series: The model for multi-channel serial interfaces.
CPU Core Memory 110 Timer SIO 2| .| DMA
Supply 3|2
current S — 3| (¢)
Clock Sleep/ upply | | ~|g = s S 2| = sl 5
29 5 = = sl o ol O Package
frequency Halt/ voltage | €| £ |22 5| S -l = < 2| 2| < ol gl 8 O
Products | | 2 | Lowrhigh | operating | range | & | & |8 2| < 25 &5 g alzlolw 828 235 alg g;cl’i:,'gc’; REHEILS
®| &| < |Hz (Max)| (freauency) | "y~ | 5| 5|25 3| 2| =|C|5| 25| |2 F|>| 2§28 |22 &/
(Typ.) O Z|22 (3|3 & 2 5| 8| | = <
%1 14 & O © - < £l a
X £ I
Core
Sama | 16510 Graphic LS
.5m. ) 96 4 dedicated
S1C33803| — | v sy | ey | S 100 1 4| —|—|=| 2|14 |=|v|v|—|pfAER28144 | “buses/
. 103.5mA 2.7 1 2/3 4 Separated RTC
(90M) S0 power supply
3.6
Core
AT 16510
60M / SmA 1.95 22 8 !
S1C33S07 | — | v | — 32.768K (48My/ I}O — k| 5% |— 1 3 1(%|1|—|5|4[128|—|v |v |—| TQFP24-144
: 19mA 2710 2 4
(48M) 3.6
%1: All peripheral clock = OFF
%2: In common with the bus line
%3: This is specification varies depending on the type of package
%4: Each channel consists of two single line bidirectional serial buses
CMOS LSils 19
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2-4 Program development

B Program development process

The relationship between the S1C17 Family program development procedure and its development tool is provided as an

example.

The basic procedure is the same as that for the other MCU families, whose details and development tools are explained in each

manual.

[Operation]

[Development procedure]

1. General specifications

A4

2. System design and
microcontroller
model selection

Select the most suitable
microcontroller for your product
specifications, then design the
system required by the
specifications. Based on the
system specifications, determine
the hardware specifications and
the general flow chart of the
application software.

v

3. Draw flow charts

Revise the general flow chart of
the application software into a
detailed flow chart so as to
determine the program flow.
Convert the detailed flow chart
into instructions for the
microcontroller. #1

4. Coding

h 4

Create a project and a source file
using the tool, or create a source
file using a generic editor and add
the file to the project. Code the
program by following the
flowchart.

5. Compiling

A 4

Generate the object program
from the source program using
the c-compiler and cross
assembler.

6. Program evaluation

A4

Confirm the proper operation of
the system using the object
program and evaluation tools.

7. Generate mask
producing Data

v

8. Sample order placement

After confirming that the proper
operation of the system using the
evaluation tools, generate the
data necessary to mask the
ROM.

20

[Development tools]

S5U1C17001C (GNU17)

S5U1C17001C (GNU17)

S5U1C17001H (ICDmini)
S5U1C17001C (GNU17)
S5U1C17xxxT (SVT17xxx)

S5U1C17001C (GNU17)

[Documentations]

Data Sheet
(Technical Manual)

Technical Manual

S1C17 Family
Core CPU Manual

S5U1C17001C Manual
S5U1C17xxxT Software
Manual

S5U1C17001C Manual
S5U1C17xxxT Software
Manual

S5U1C17001H Manual
S5U1C17001C Manual
S5U1C17xxxT Hardware
Manual

S5U1C17xxxT Software
Manual

S5U1C17001C Manual

CMOS LSIs



Micro Controller Unit

MCUs

B Development tools

S1C63 Family development tools

Hardware

S5U1C63000H2/6 S1C63 Family Common
(ICE63) In-circuit emulator
S5U1CB3+*x*xP . -
(PRC63+1%) Peripheral circuit board
S5U1C6F666T1 Demonstration board
S5U1C6F632T1/2 .
(SVT6F632) Software evaluation board

Software package

S5U1C63000A
(ASM63)

S1C63 Family Common tool
(including model-by-model software tool)

S1C63/S1C88 Option Soft tool

S5U1C88000Q1

S1C63/S1C88 Family embedded system
simulator

S1C17 Family development tools

Hardware

S5U1C17001H S1C17 Family Common
(ICDmini) Omitted pin type On-chip ICE
S5U1C17xxxT .

(SVTxx) Software Evalution Board

Software package

S5U1C17001C S1C17 Family Common
(GNU17) C compiler assembler package
CMOS LSiIs
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Application Specific Standard Products

3-1 Display controllers

B LCD controller

Our LCD controllers feature high performance, low power consumption which
was achieved by applying an original architecture based on our own “saving
technology”. These LCD controllers can be used on a variety of CPUs. Since
the product line-up listed below allows to support a wide range of LCD panels,
including those from small to large scale and those from monochrome to color,
these controllers are best suited to mobile devices, OA devices, FA devices and
vehicle-mounted devices.

LCD Interface Support Color — External Supply Voltage
CPU Interface Mono- o Additional
Products Typical Depth Memory Memory Package
Support ChSr'OI'rl\Tl1e Celler iy Py resolution (Max.) Capacity | Capacity Core 10 features
8bit I/F
. ! i . 16 32KB, 3.0V to 3.0V to 3 overlay
S1D13700F02A Inl:()ilirrz((::tt aa((ij((ijrrgzzlir;g 4-bit n/a n/a QVGA grayscale SRAM n/a 36V 5.5V screens TQFP13-64
MSTN:
. 8bitl/F . gray186cale
$1D13705F00A | (With externallogio) |, it g pit | 4-pit/ g-bit | 5P/ QVeGA CSTN: S, n/a 2700 | 2TV | Swivelview | QFP14-80
Direct addressing 256 col_ors
TFT:
256 colors
MSTN:
(with oot o ic) 4-bit/ 8-bit | bit/ grayﬁsca'e 80KB 18Vio | 1.8Vito | SwivelView,
S1D13706F00A 16bit I/F 91C). | 4-bit / 8-bit /' 16-bit 12-bit / QVGA CSTN: SRAM n/a 3.6V 36V Picture in | TQFP15-100
Direct addreésing 18-bit 64K colors : . picture
TFT:
64K colors
MSTN:
S1D13709F00A | Direct ggdl/r';ssing 4-bit n/a 4-bitmono/ | oA gray136cale 32KB, nla 30Vto | 30Vto | 3overay | 1qrpiq.gp
Indirect addressing 6-bit color TFT: SRAM 5.5V 5.5V screens
64 colors
8bit /16bit I/F . 256K 768KB, 1.4V to 1.65V to . .
S1D13742F01A Indirect addressing n/a n/a 18—t?|t VGA colors SRAM n/a 16V 3.60V SwivelView | QFP20-144
s1D13743F00A | | SOIL/ ;gg'r‘e'é’;ng nia nia 8ol | wavea | 16M colors | HoekS: n/a 1o | 185010 | swivelview | QFP20-144
16bit I/F, 18-bit / 1024KB, 1.35Vto | 1.62Vto Picture in
S1D13748F00A Indirect addressing n/a n/a 24-bit WVGA 64K colors SRAM n/a 1.65V 3.60V picture QFP20-144
16bit I/F, 18-bit / 1024KB, 1.35Vto | 1.62Vto Picture in
S1D13748B00B | | Jirect addressing n/a n/a 24-bit WVGA 64K colors SRAM n/a 1.65V 3.60V picture PFBGA10U-121
MSTN:
. . 64
8bit / 16bit I/F . :
: . . 16-bit / grayscale PinP,
S1D13781F00A | | Directaddressing | 4 pypjgpyp | SPILI 18bit/ | wavea | “CSTN: | 3B4K8. nia 13%V50 | 182¥ 10 | oBlend, | QFP15-100
SPI 9, 24-bit 64K colors : ’ 2D BitBLT
TFT:
16M colors
MSTN:
8bit I/F ot/ grafs“cale 2D BitBLT,
(with external logic) bt 1 a.pit | 4-bit / 8-bit b . 160KB, 1.8V to 3.0Vto | SwivelView, 5
S1D13A04F00A 16bi : 4-bit / 8-bit /16-bit 1128?l;§t/ QVGA 64?(5;’;165 SRAM n/a 275V 36V USB client TQFP15-128
Direct addressing X 1.1
TFT:
64K colors
MSTN:
8bit I/F it grafs“cale 2D BitBLT,
(with external logic) bt /et | 4-bit / 8-bit e . 160KB, 1.8V to 3.0Vto | SwivelView,
S1D13A04B00B 16bit I/F, 4-bit / 8-bit 1 16-bit 12-bit / QVGA CSTN: SRAM n/a 275V 3.6V USB client | PFBGA10U-121
Direct addressin 18-bit 64K colors
9 TFT:
64K colors
MSTN:
bitlF Y gragseale 2D BtBLT,
$1D13A058008 | (With exteral logic) | 4 ptj gpit | 4-bIJBDI | g5t QVGA CSTN: Zoexs, n/a 18t | 30Vio | SwivelView, | pepcatou-rar
Direct addressing 18-bit 64K co[ors 1.1
TFT:
64K colors
MSTN: 64
16bit I/F grayscale
. I CSTN: Up to "
Direct addressing, . . " 1.65V to 3.0Vto 2D Sprite,
S1D13513F01A Indirect addressing, 8-bit 8-bit 18-bit XGA 25|6K 0 S‘ISQAAEA 1.95V 3.6V 2D BitBLT QFP22-208
Serial I/F colors
TFT: 256K
colors
MSTN: 64
16bit I/F grayscale
. . . CSTN: Up to y
Direct addressing, i i 18-bit / 1.65Vto | 3.0Vto 2D Sprite,
SIDI3BIBOIB | |1 irect addressing, | O 8-bit 24-bit XGA 256K 0 oS | esv | 3ev | 2DBiBLT | PROATUCZ®
Serial I/F colors
TFT:
16M colors
. . . Up to Picture in
8bit /16bit I/F, 18-bit / 2.3Vto 3.0V to :
S1D13517F00A | | direct addressing n/a n/a 24-bit SVGA 16M colors 0 S1[§;|-'\'§/|ABM 27V 3.6V g)g}grr% QFP15-128
. Up to :
S1D13U11F00A USB2.0 HS nia nia 18 it/ SVGA | 16M colors 0 tems | 188Vl | 3OVto | PP QFp2o-144
SDRAM i .
24 CMOS LSlIs
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EMSimple LCD Controller

LCD Interface Support Callp [E—— Supply Voltage
CPU Interface Mono- - Additional
Products Typical Depth Memory Package
Support ctg_clgwe Color STN TFT Eetiea (Max.) Capacity Core 10 features
8bit / 16bit I/F, 16-bit /
Direct addressing . 384KB, 1.35Vto | 1.62Vto Picture in
S1D13L01F00A Indirect addressing, n/a n/a 1284—_bt;tit/ WQVGA | 16M colors SRAM 1.65V 3.6V picture QFP15-128
SPI
16bit I/F, 18-bit / 1024KB, 1.35V to 1.62V to Picture in
S1D13LO2F00A | | girect addressing nfa nfa 24-bit VGA | 16Mcolors | gpam 1.65V 36V picture QFP22-208
8bit /16bit I/F . 256K 768KB, 1.4V to 1.65V to
S1D13L0O3F00A Indirect addressing n/a n/a 18-bit WVGA colors SRAM 16V 3.6V n/a QFP21-176
BMLCD controller with Camera I/F
LCD Interface Support Supply Voltage
Internal Extemal -
CPU Interface Mono- . Color Depth Camera | JPEG Additional
Products Color Typical Memory | Memory p Package
Support d;'-?-',ffe STN | TFT | resmution (Max.) Capadiy )| (pixel) | Codec | Core 10 features
16bit I/F .
. . i Up to Prewarping
s1D13515F00A | Directaddressing, [ |y | BB xga | 16M colors 0 64MB | 0.3MP | na |155VI0| 3OVIC | Empedded | QFP22-256
Indirect addressing, 24-bit SDRAM 1.95V 3.6V RISC CPU
Serial I/F
16bit I/F,
Direct addressing, X 224KB, Encode/ |1.65V to| 2.75V to | SD memory
S1D13717F00B Indirect addressing, n/a n/a 18-bit | 176x220 | 64K colors SRAM n/a 0.3MP Decode | 1.95V 3.5V card I/F QFP21-176
Serial port I/F for LCD
16bit I/F,
Direct addressing, . 224KB, Encode/ | 1.65V to| 2.75V to | SD memory
S1D13717B00B Indirect addressing, n/a n/a 18-bit | 176x220 64K colors SRAM n/a 0.3MP Decode | 1.95V 3.05v card I/F PFBGA12U-180
Serial port I/F for LCD
16bit I/F,
Direct addressing, 18-bit / 320KB, Encode/ | 1.65V to| 2.75V to | 2D BitBLT,
SIDITISFOIA | | direct addressing, | ™2 na | oapit | QVGA | 16Mcolors | gpay na | 1.3MP | pocode | 1.95vV | 325V | Swivelview | QFP21-176
Serial port I/F for LCD
16bit I/F,
Direct addressing, 18-bit / 320KB, Encode/ |1.65V to| 2.75V to | 2D BitBLT,
S1D13715B00B Indirect addressing, n/a n/a 24-bit QVGA 16M colors SRAM n/a 1.3MP Decode | 1.95V 3.05v SwivelView PFBGA10U-160
Serial port I/F for LCD
16bit I/F 18-bit / 1 /|16 2.30 Swivelviow
. - 8-bit 512KB, Encode/ |1.65V to| 2.30V to wivelView,
S1D13719B00B Dlrlect addressw]g, n/a n/a 24-bit QVGA 16M colors SRAM n/a 2.0MP Decode | 1.95V 3.05V SD memory PFBGA10U-180
Indirect addressing
card I/F
B Video Encoders
Input Data Format Internal External Supply Voltage -
CPU Interface Additional
Products TV Output TV Standard Memory Memory Package
Support RGB YUV Capacity | Capacity Core 10 DAC features
8bit /16bit I/F . X
. - . 8:8:8 SwivelView,
Direct addressing, | o 0ogjte s | PALB.D.G H, | gigls | 400 | 312kB, 135vto | 8V | 27vio Image
S1D13746F01A Serial I/IF A I, M, N, Nc . o n/a to QFP15-128
. S-video . 5:6:5 4:2:0 SRAM 1.65V 3.3V Enhanceme
(only for register NTSC: M, J 332 3.6V nt Engine
access) ~ 9
8bit /16bit I/F . .
. . X 8:8:8 SwivelView,
Direct addressing, | o oogite s | PALIB.D .G H. | glals | 400 | 312KB, 135vto | T8V | 27vio Image
S1D13746B01B Serial I/F . I, M, N, Nc e o n/a to PFBGA7U-100
. S-video . 5:6:5 4:2:0 SRAM 1.65V 3.3V Enhanceme
(only for register NTSC: M, J 3:3:2 3.6V nt Engine
access) e 9
B Image Enhancement IC
Products Supported CPU interface Input/Output data format OpEIElE, Supply voltage Package
temperature range Core 10
12C RGB-16/18/24bit, o o 1.65V to 1.95V
S2D13782F00A SPI YUV-16bit, YUV-8bit (ITU-R BT.656) -40°C to 105°C 1.65V to 1.95V 3.0V 10 3.6V QFP15-100
CMOS LSils 25
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B LCD controller for automotive

LCD Interface Support Color Internal External Supply Voltage
CPU Interface Mono- ; Camera | JPEG Temp. | Additional
Products Color Typical Depth Memory Memory . Package
Support chg_)rn’:‘e STN TFT eantuba (Max.) Capacity | Capacity (pixel) |Codec| Core 10 Range features
16bit I/F, 64 Upto
Direct addressing, i i i grayscale 1.65Vto | 3.0Vto | -40to | 2D Sprite, g
S2D13513F01A Indirect addressing, 8-bit 8-bit 18-bit XGA 256K 0 S?éwABM 0.3MP n/a 1.95V 3.6V 105°C | 2D BiBLT QFP22-208
Serial I/F colors
16bit I/F, 64 Upto
Direct addressing, g | 18-bit/ grayscale 1.65Vto | 3.0Vto | -40to | 2D Sprite,
S2D13513B01B | | irect addressing, | St | 8Dt | o4t | XGA 16M 0 oS, | 03MPna | Tresy | 36V | 105°C | 2D BitBLT |PEGATUCE®
Serial I/F colors
16bit I/F K
) - . Up to Prewarping
Direct addressing, 18-bit / 16M 1.65Vto | 3.0Vto | -40to
S2D13515F00A Indirect addressing, n/a n/a 24-bit XGA colors 0 64MB 0.3MP n/a 1.95V 3.6V 105°C Embedded |QFP22-256
y SDRAM RISC CPU
Serial I/F
16bit IF Encod 2D BitBLT,
+ i 18-bit / 16M 512KB, e/ 1.65Vto | 2.3Vto | -40to | SwivelView,
S2D13719F00A | Direct addressing, n/a n/a 24-bit QVGA colors SRAM n/a 2.0MP Decod| 1.95V 3.6V 105°C | SD memory QFP22-208
Indirect addressing
e card I/F
. )
B EPD controller (supporting the E Ink’'s EPD)
A Built-in Maximum Supply voltage .
Products Supported CPU interface memory External memory el Gray scale . . Other functions Package
1.65V to
16bit I/F SDRAM I/F GrayScale:5bpp 1.65V to 1.95vV . PFBGA8U-181
SID13E21BO1B | | girect addressing - (for frame buffer) | 4096 %4096 | ™5 105000 1.95V 270vto | '6areapartialupdate | prpgaisy.1g0
3.60V
16bit I/F 15 area partial update,
S1D13522A00B |  Indirect addressing, 2MB — 1024 x 768 2/3/4bpp 1BV | 1Sov e Picture in Picture AR
Serial I/IF . . with Transparency
16bit I/F .
. . Mobile DDR I/F Color: RGB565 1.40V to 1.65V to Color Processor,
S$1D13524B018 Indlre;tefigﬂ'/el:ssmg, - (for frame buffer) 2560 x 2048 GrayScale:4bpp 1.60V 3.60V 15 area partial update, PFBGA11UK-241
M In-vehicle multi-camera interface IC
f : Operating Supply voltage
Products Supported CPU interface Function temperature range Core 10 Analog signals Package
Including four channels of NTSC/PAL decoders
12C 8-bit digital output (supporting ITU-R BT656) o o
S2D13P04F00A SPI Equipped with multi-image synthesis mode -40°C to +85°C | 1.65V to 1.95V | 3.0V to 3.6V 3.0V to 3.6V QFP15-100
Distortion correction function
Including four channels of NTSC/PAL decoders
12C 8-bit digital output (supporting ITU-R BT656) o o
S2D13P04B00B SPI Equipped with multi-image synthesis mode -40°C to +85°C | 1.65V to 1.95V | 3.0V to 3.6V 3.0V to 3.6V PFBGA10U-121
Distortion correction function
26 CMOS LSlIs
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3-2 Network & Image Controllers

The controller LS| which carried the protocol processing function to make network
connection easily was developed originally. Furthermore, also preparing the
product which contained a camera function and JPEG encoder ability.

B Network & Image Controllers

Products SUPPI{\)')OMEQE Additional features Package
@Built-in the protocol stack necessary for TCP/IP connection.
S1S60000F00A x1 33 @®Requires no license expense by using the independently developed protocol stack. QFP15-100

@Enables network connection by simple command operation.
@Controls hardware via network without a host CPU by using a general-purpose 1/O pin and I°C bus.

@Intelligent interlace/progressive converter
@4 channel inputs, 2 channel outputs

2.4 10 3.6(1/0) @®Supports ITU-R BT.601(4:2:2)/ITU-R BT.656
S2S65P10F00A |  1.8(Corcpower) | @4 io 1 ElgeN e SHCrer ) QFP15-100
1.8(PLL) @Area motion detect

@Aspect ratio converter

@®No need external memory

x1 : This product uses SuperFlash® technology licensed from Silicon Storage Technology, Inc.

CMOS LSiIs 27
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3-3 Speech & Audio

B Speech & Audio

Products Suppl;(/\)/)oltage Additional features Package
*EPSON high quality codec format
*Sampling Frequency 16KHz
*Bitrate 40k, 32k, 24k, 16kbps
S1V3G340F00A 2.2t0 5.5V *High Quality 16bit mono DAC QFP13-52
*SPI Slave / I°C / UART
*Clock Frequency 32.768KHz(Oscillator, external clock) , 12.288MHz(external clock)
*Flash-I/F
S1V30341F00** /
S1V30343F00** /
S1V30345F00** *EPSON high quality codec format (Built in ROM for Voice data) QFP13-52
S1V30341F05** / *Sampling Frequency 16KHz
S1V30343F05** / *Bitrate 40k, 32k, 24k, 16kbps
S1V30345F05** *High Quality 16bit mono DAC
2921055V *SPI Slave / I°C / UART
- : *Clock Frequency 32.768KHz, 12.288MHz
S1V30341F01** /
S1V30343F01** / %F00 FO01 32.768KHz
S1V30345F01** %F05 F06 12.288MHz
S1V30341F06* / QFP12-48
S1V30343F06** /
S1V30345F06**
*EPSON high quality codec format(Built in ROM for Voice data)
*5ch, 5octave Melody Synthesizer integrated
S1V30080F0*A *Mixing function support QFP12-48
*Sampling frequency 16K, 8KHz
*10bit mono DAC integrated
221055V +Standalone interface / SPI Slave / 12C
*Clock Frequency 8.192MHz(fs:8KHz), 16.384MHz(fs:16KHz)
S1V30080F1*A QFP13-52
% FOO for external clock
% F11_ for Oscillator
*EPSON high quality codec format (Built in Flash-Memory for Voice data)
*Sampling Frequency 16KHz
*Bitrate 40k, 32k, 24k, 16kbps
S1V3S344A00A 3.3Vor5v *High Quality 16bit mono DAC QFP13-52

*SPI Slave / I?C / UART
*Clock Frequency 32.768KHz(Oscillator, external clock), 12.288MHz(external clock)
eintegrate Flash

28
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3-4 LCD Drivers

H Drivers for small and medium-sized panel
Stores a bit-image display data from the MPU in the built-in display RAM (by bit-by-bit assignment), and drives the LCD panel.

The built-in RAM storage allows the LCD display to operate with very low power consumption.

S1D15000 series
Supply V(I;ItCaZe Display Micro Frequency
Products voltage Duty Segment| Common RAM processor Package Remarks
range : : (kHz)
range (V) V) (bits) interface
132x100 8-bit
S1D15E00D01B 1.8103.6 3.2t0 10 1/100 132 100 bits parallel / 40 Au bump chip  |4-line MLS driving
Serial
294565 8-bit Built-in power circuit for
S1D15710D10B 1.8t05.5 45t018 1/65 224 65 bits parallel / 22 Au bump chip |LCD, High power voltage
Serial follower version
8-bit e -
S1D15711D00B | 1.81055 | 45t09 119 200 | 9 2909 | parallel / 46 Au bump chip |Bullt-in power ciruit for
its Serial LCD
. Built-in power circuit for
S1D15712D01B 2.7t05.5 5.6t0 16.2 1/81 256 81 256x81x2 ?-tl)lltl / 400 Au bump chi LCD
1o 01010 bits pg:riZI U oump CIP- 4 ine MLS driving
4-gray scale
168x65 8-bit Built-in power circuit for
S1D15714D0O1E 2.7t05.5 Vop to 16 1/65 168 65 bi parallel / 100 Au bump chip |LCD
its . . -
Serial 4-line MLS driving
S1D15715D00B 117 17 8-bit 21.76 il reui
181055 | 4.5109.0 102 10233 | o rallel / Au bump chip Bg'""” power circuit for
S1D15716D00B 1/9 9 bits Serial 23.04 LCD
180x132 8-bit Built-in power circuit for LCD
S1D15719D22B 2.7t05.5 5.6t0 25 1/132 180 132 bits parallel / 4896 Au bump chip |4-line MLS driving
Serial 4-gray scale
8-bit Built-in power circuit for LCD
S1D15721D01B | 271055 | 56t0162 |  1/81 256 | 81 20681 | arallel / 420 Au bump chip | +-line MLS driving
bits Serial LCD drive voltage
4-gray scale
8-bit External bias input required
S1D15722D01B | 3.0t055 | 151025 1/184 204 | 184 | 2241842 allel 640 Au bump chip | #ine MLS driving
bits Serial LCD drive voltage
4-gray scale
180x144x2 8-bit Built-in power circuit for LCD
S2D15730D00B 2.7t05.5 11t0 27 1/132 180 132 bits parallel / 2000 Au bump chip  |4-line MLS driving
Serial 4-gray scale
256x160x2 8-bit Built-in power circuit for LCD
S2D15731D00B 2.7t05.5 11to 27 1/132 256 132 bits parallel / 2000 Au bump chip  |4-line MLS driving
Serial 4-gray scale
S2D15102D00B | 27t055 | 3.6t07.0 | 1/1to1/4 | 80 4 st?itX: Serial Variable | Au bump chip E;’:te‘:” bias circuit for LCD
S$2D19600 Series (1-chip monochrome TFT driver
i i Oscillation
Supply LCD drive | Gate drive | Source | Gate | Data RAM MPU
Pl voltage (V) | voltage (V) | voltage (V) | output | output | capacity interface frezﬁ;ﬂu:;)cy ey Rl
320x320 8-bit o -
S2D19600D00B | 2.7t055 | t055 to 32 320 | 320 x4 Parallel/ 1 Au bump chip |Builtin power circuit for
) ) LCD panel
bits serial
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B STN LCD Drivers for large panel

S$1D17000 series

@ Selectable Segment or Common driver

Products Sugg:]yggo(l{?)ge L?aagglzsg)le Duty Outputs Data bus Package Remarks
S1D17A03D00B | 241055 810 40 to 1/480 160 g;’gl?gl Aubump chip |7 PUt iggfr']‘;t o select the
S1D17A04D00B | 241055 81040 to 1/480 240 g;/?a'ltl):l Au bump chip Eé%;}“opn“gr ‘:ggﬂeefn ;‘;iVZf'eCt the
@ Segment driver (S1D17A08) and common driver (S1D17E02) for COG

Products SuF[{)gLyg\éo(l{;a)ge L?a%gglzel?e Duty Outputs Data bus Package Remarks
S1D17E02D00B 25t055 15 to 45 ~1/240 240 — Au bump chip ZngCd?i\(/;ihg method common driver

4-/8-bit . |For COG.
S1D17A08D00B 251055 261055 ~1/240 320 parallel Aubump chip | \0 driving method segment driver
-
3-5 Thermal-head Drivers
B Thermal-head drivers
Logic supply | Output withstand out
put current | Clock frequency Number of L
Products voltage range voltage mA (Max.) MHz (Max.) [# driver outputs Description Package
v V (Max.)
S1D53230D0A0 | 3.3/5+10% 50 10/13 35[12/ 16] 128 One side output 400dpi Bare Chip
S1D56200D0A0 5+10% 32 70 71(6] 64 One side output 200dpi
S1D56220D0A0 | 3/3.3/5 10% 9 60 7151/ 7[5/ 10[8] 64 One Sggﬂ‘;‘g,pﬂgioo“p"
S1D56240D0A0 | 3.3/5 +10% 10 60 4[3]710[8] 64 One sg;&‘g"ﬁgioo"pi’
S1D56520D0A0 10/135 30
3.3/5+10% 32 128 One side output 300dpi
$1D56540D0A0 50 16[12 / 16]
S1D56570D0A0 12/16[12 / 16] 64
3.3/5+10% 32 50 One side output 300dpi
S1D56580D0A0 16/20[12 / 16] 96
300dpi  3-step latch
S$1D56700D0A0 Heat history control
50 1018] 64 300dpi  5-step latch
S1D56710D0A0 5+10% 32 Ho a‘t’ history cgntrol
S1D56730D0A0 15 16 [16] 128 600dpi stg;‘gg latch
# : In case of cascade connection
30 CMOS LSIs
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3-6 EPD drivers

B Segment type EPD drivers

The S1D14F50 series is EPD driver ICs that is good for a segment type E-paper with small display capacity. These driver ICs
can expand the segment display domain when coupled with the S1C17F57 that is 16-bit MCU embedded EPD drivers. This
combination has high efficiency of battery power to meet E-paper characteristics.

S1D14F50 series

Supply V(I):_ItPaDe Driver output Flash CETRELT Built-in
Products voltage - ge Segment (bit) [ - oscillator Package Remarks
range (V) (v% (TP/BP) [MHz]
Built-in power circuit for EPD
9.15/12. 256 16k I2C Slave Bare
S1D14F57 1.75t0 5.5 30/15.45 (2TP/2BP) (Note1) SPI Slave 2 Chip Temperature Sensor
Power on Reset

Note1: During programming in flash memory 7.0V(Typ)

3-7 USB HUB Controller &
USB bus switch ICs

B USB HUB Controller

Product Supply voltage (V) Features Package
@S2R72A42 - - High Speed x 2 Down Stream Port
S2R72A42F12C @S2R72A43 - - High Speed x 2 Down Stream Port + Full Speed x 1 Down Stream Port QFP12-48
S2R72A43F12C 3.3/1.8 @S2R72A44 - - High Speed x 2 Down Stream Port + Full Speed x 2 Down Stream Port QFN7-48
S2R72A44F12C @ Operating temperature range -40°C to + 105°C to + 105°C
@For automotive applications. Supporting AEC-Q100. (QFP12-48)

B USB bus switch ICs

Operational Bus switch
Products Input voltage range Conzzvn\{]%rﬁon Static current ON Resistance Pinlcapacity PKG
S1F77310MOA 3.0V to 3.6V 14pA (Max.) 1pA (Max.) 5.3Q (Typ.) 1.7 pF (Typ.) PLP061616B-8PIN
S1F77330B0A 3.0V to 3.6V 14uA (Max.) 1pA (Max.) 6.0Q (Typ.) 22‘2{52?%_) 132‘2?‘&%_) WCSP  (10balls)
S1F77330MOA |  3.0Vto 3.6V 14pA (Max.) 1A (Max.) 6.00 (Typ.) 2%?;5}‘;%) 13’;'?;‘(‘;%_) PLP062725A-10PIN

Note: D-system having DX and DY pins, and D*-system having D1X, D1Y, D2X and D2Y pins
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Package Information

4-1

Introduction of Typical Package with

High-Density Assembly

This package allows you to develop lightweight and compact products friendly to the environment by integrating the super-low power
CMOS LS, that is a key device, with the high density assembly, that is a key technology.

Seiko Epson has pursued the particular assembly technology by integrating super-miniaturization technology (cultivated by watch
manufacturing) with low power technology, including CMOS LSI technology.

Seiko Epson intends to proceed reinforcing the global and speedy technical development power and exposing information for IT and
digital network society that will continue to evolve further today. Seiko Epson will timely propose the super-thin, light-weight, and
high-density assembly technology as the total solution, which enhances the commercial value when you en-visage the development of

products.

HBPFBGA (StackedlgDSP)

Sealing resin

Solder ball .
S-CSP cross-section view

BWCSP

@ Solder ball

Stress reduction resin .
Solder resist

Electrode pad

Mold resin
s SMT parts

e

~— N

Polyimide film Inner lead
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PFBGA allows you to greatly reduce the mounting area by mix and
layer-stacking IC chips in one package, and to mix-load memory,
microcomputer, sound source ICs and so on according to your
system requirements.

Outline specifications
Connection method: Wire bonding connection
Package height : 1.4mm Max.
(3chips Max. + Spacer)
1.2mm Max.
(Max. 2chips)

Ball pitch : Min. 0.5mm

The Wafer Level Chip Size Package (WCSP) is optimum as a light
weight, compact and thin package of portable devices that require
high-density packaging. The WCSP is available in RTC, PLL and
other medium and small pin device applications.

® Space saving package with full real chip size

® Ball pitch: 0.65/0.5/0.4mm pitch

® Underfilling is not required because this package provides a
stress reduction structure at secondary mounting.

® This package facilitates changing from a conventional
interposer-type package; so, it enables you to replace bare-chip
mounting (wire bonding or face-down bonding) with SMT mounting.

IC chips and SMT parts are mounted on a film substrate to realize
not only a thin packaging but also a lightweight, compact and
high-density package of high degree of freedom.

Also, gold or tin-plated lead can be bonded to gold bumps, and this
inner lead bonding method has a characteristic of low impedance.
This package is applicable mainly to LCD drivers and composite
modules loaded with a driver and peripheral devices and
customizable with them.

® Gold or tin -plated outer lead
® Package thickness : Less than Tmm
® Ease of multi-pin use
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B Resin-Core Bump COG Mouting technology
The resin core bump technology allows bonding to an elastic resin as the core (having almost the same height as the conventional bump)
and metal wirings on the core. This technology replaces the conventional gold bump, forms the bump on IC pins and allows direct bonding
of bump wiring and the wiring on the substrate (ITO coating and others) without using ACF particles while maintaining the resin’s elastic
characteristics.

Resin -core bump Conventional gold bump

Gold
bump

Because the resin is much more elastic than ACF particles
(several um¢), the traceability (or connection stability) to the
variation of substrate or IC thickness and others can be
significantly improved.

This technology can to a long way to solving the problems of
conventional COG technology, such as the poor connection
stability (point connection) due to the use of low-elastic ACF
particle collection, and poor insulation between bumps.

Gold Although the current application of this technology is
Glass substrate Glass substrate COG-packaging LCD drivers and other devices, it is anticipated
Metal bump that it will be applicable to other packaging designs in the future.
/ Wire
/. ® Significantly improves connection reliability.
{ \ ® Allows fine bump pitch through photolithography technology.
\ ® Allows highly flexible bump layout through relocation wiring
Core resin technology.
® Minimizes environmental load because the soldering process
is not used.

Section of resin-core b
COG

Section of gold bump
COG

Transparent
G/T‘as\s substrate electrode

Opposite substrate

— Liquid crystal

f

FPC IC
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4-2 Package Lineup

BPFBGA (Plastic Fine-pitch Ball Grid Array)

Unit: mm

Number of

Mounting height

pins Epson package name JEITA package name Body size (Nom.) (Max.) Ball pitch Storage rank
48 PFBGA7U-48 P-TFBGA-048-0707-0.80 7 X 7 1.2 0.8 MSL2a
60 PFBGA5U-60 P-TFBGA-060-0505-0.50 5 X 5 1.2 0.5 MSL2a
81 PFBGA8U-81 P-TFBGA-081-0808-0.80 8 X 8 1.2 0.8 MSL2a
96 PFBGABU-96 P-TFBGA-096-0606-0.50 6 X 6 1.2 0.5 MSL2a
100 PFBGA7U-100 P-TFBGA-100-0707-0.65 7 X 7 1.2 0.65 MSL2a
112 PFBGA8U-112 P-TFBGA-112-0808-0.65 8 X 8 1.2 0.65 MSL2a
121 PFBGA8U-121 P-TFBGA-121-0808-0.65 8 X 8 1.2 0.65 MSL2a
121 PFBGA10U-121 P-TFBGA-121-1010-0.80 10 X 10 1.2 0.8 MSL2a
144 PFBGA7U-144 P-TFBGA-144-0707-0.50 7 X 7 1.2 0.5 MSL2a
144 PFBGA10U-144 P-TFBGA-144-1010-0.80 10 X 10 1.2 0.8 MSL2a
160 PFBGA10U-160 P-TFBGA-160-1010-0.65 10 X 10 1.2 0.65 MSL2a
161 PFBGA8U-161 P-TFBGA-161-0808-0.50 8 X 8 1.2 0.5 MSL2a
177 PFBGA13U-177 P-TFBGA-177-1313-0.80 13 X 13 1.2 0.8 MSL2a
180 PFBGA10U-180 P-TFBGA-180-1010-0.65 10 X 10 1.2 0.65 MSL2a
180 PFBGA12U-180 P-TFBGA-180-1212-0.80 12 X 12 1.2 0.8 MSL2a
181 PFBGA8U-181 P-TFBGA-181-0808-0.50 8 X 8 1.2 0.50 MSL2a
208 PFBGA12U-208 P-TFBGA-208-1212-0.65 12 X 12 1.2 0.65 MSL2a
220 PFBGA14U-220 P-TFBGA-220-1414-0.80 14 X 14 1.2 0.8 MSL2a
256 PFBGA14U-256 P-TFBGA-256-1414-0.80 14 X 14 1.2 0.8 MSL2a
280 PFBGA16U-280 P-TFBGA-280-1616-0.80 16 X 16 1.2 0.8 MSL2a
BVFBGA (Very Thin Fine-pitch Ball Grid Array) Unit: mm
Nur;il;zr o Epson package name JEITA package name Body size (Nom.) Mourz:\llg(r;elght Ball pitch Storage rank
49 VFBGA4H-49 P-VFBGA-049-0404-0.50 4 X 4 1.0 0.5 MSL2a
81 VFBGA5H-81 P-VFBGA-081-0505-0.50 5 X 5 1.0 0.5 MSL2a
81 VFBGA8H-81 P-VFBGA-081-0808-0.80 8 X 8 1.0 0.8 MSL2a
96 VFBGAG6H-96 P-VFBGA-096-0606-0.50 6 X 6 1.0 0.5 MSL2a
121 VFBGA6H-121 P-VFBGA-121-0606-0.50 6 X 6 1.0 0.5 MSL2a
121 VFBGA10H-121 P-VFBGA-121-1010-0.80 10 X 10 1.0 0.8 MSL2a
144 VFBGA7H-144 P-VFBGA-144-0707-0.50 7 X 7 1.0 0.5 MSL2a
144 VFBGA10H-144 P-VFBGA-144-1010-0.80 10 X 10 1.0 0.8 MSL2a
161 VFBGA7H-161 P-VFBGA-161-0707-0.50 7 X 7 1.0 0.5 MSL2a
180 VFBGA10H-180 P-VFBGA-180-1010-0.65 10 X 10 1.0 0.65 MSL2a
181 VFBGA8H-181 P-VFBGA-181-0808-0.50 8 X 8 1.0 0.5 MSL2a
240 VFBGA10H-240 P-VFBGA-240-1010-0.50 10 X 10 1.0 0.5 MSL2a
HBPBGA (Plastic Ball Grid Array) Unit: mm
Nur;il;zr @i Epson package name JEITA package name Body size (Nom.) Mourz:\llg(r;elght Ball pitch Storage rank
256 PBGA1UC256 P-LBGA-0256-1717-1.00 17 X 17 1.3 1.0 MSL3
256 PBGA1UE256 P-LBGA-0256-1717-1.00 17 X 17 1.7 1.0 MSL3
BLQFP (Low profile Quad Flat Package) Unit: mm
Nur;igzr i Epson package name JEITA package name Body size (Nom.) Mourg\l/lne?xr;elght Lead pitch Lead shape Storage rank
48 QFP12-48PIN P-LQFP048-0707-0.50 7 X 7 1.7 0.5 STD MSL2a
64 QFP13-64PIN P-LQFP064-1010-0.50 10 X 10 1.7 0.5 STD MSL3
80 QFP14-80PIN P-LQFP080-1212-0.50 12 X 12 1.7 0.5 STD MSL3
100 QFP15-100PIN P-LQFP100-1414-0.50 14 X 14 1.7 0.5 STD MSL3
128 QFP15-128PIN P-LQFP128-1414-0.40 14 X 14 1.7 0.4 STD MSL3
144 QFP20-144PIN P-LQFP144-2020-0.50 20 X 20 1.7 0.5 STD MSL3 *
176 QFP21-176PIN P-LQFP176-2424-0.50 24 X 24 1.7 0.5 STD MSL3  *
184 QFP20-184PIN P-LQFP184-2020-0.40 20 X 20 1.7 0.4 STD MSL3 *
208 QFP22-208PIN P-LQFP208-2828-0.50 28 X 28 1.7 0.5 STD MSL3  *
216 QFP21-216PIN P-LQFP216-2424-0.40 24 X 24 1.7 0.4 STD MSL3  *
256 QFP22-256PIN P-LQFP256-2828-0.40 28 X 28 1.7 0.4 STD MSL3  *
* Some products must be stored under different conditions. Contact Epson for details.
BTQFP (Tin Quad Flat Package) Unit: mm
Nurgizzr i Epson package name JEITA package name Body size (Nom.) Mourz't\lllnagxf;elght Lead pitch Lead shape Storage rank
48 TQFP12-48PIN P-TQFP048-0707-0.50 7 X 7 1.2 0.5 STD MSL2a
64 TQFP12-64PIN P-TQFP064-0707-0.40 7 X 7 1.2 0.4 STD MSL2a
64 TQFP13-64PIN P-TQFP064-1010-0.50 10 X 10 1.2 0.5 STD MSL2a *
80 TQFP14-80PIN P-TQFP080-1212-0.50 12 X 12 1.2 0.5 STD MSL3
100 TQFP14-100PIN P-TQFP100-1212-0.40 12 X 12 1.2 0.4 STD MSL3
100 TQFP15-100PIN P-TQFP100-1414-0.50 14 X 14 1.2 0.5 STD MSL3  *
128 TQFP15-128PIN P-TQFP128-1414-0.40 14 X 14 1.2 0.4 STD MSL3 *
144 TQFP24-144PIN P-TQFP144-1616-0.40 16 X 16 1.2 0.4 STD MSL3
* Some products must be stored under different conditions. Contact Epson for details.
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BQFN (Quad Flat Non-leaded Package)

Unit: mm

Nur:ikr)lzr i Epson package name JEITA package name Body size (Nom.) MourE't\i/ln;;xl';eight Lead pitch Lead shape Storage rank
24 SQFN4-24PIN P-VQFN024-0404-0.50 4 X 4 1.0 0.5 STD MSL2a
32 SQFN5-32PIN P-VQFN032-0505-0.50 5 X 5 1.0 0.5 STD MSL2a
48 SQFN7-48PIN P-VQFN048-0707-0.50 7 X 7 1.0 0.5 STD MSL2a
64 SQFN9-64PIN P-VQFN064-0909-0.50 9 X 9 1.0 0.5 STD MSL2a
BSON (Small Outline Non-leaded Package) Unit: mm
Nur’r;izzr i Epson package name JEITA package name Body size (Nom.) Mou?&”:xr;e'ght Lead pitch Lead shape Storage rank
6 SON-6PIN P-WSON06-02.60x01.60-0.50 16 X 26 0.8 0.5 STD MSL2a
8 SON1-8PIN P-VSON08-03.08x03.00-0.65 3 X 3.8 1.0 0.65 STD MSL2a
16 SON2-16PIN P-VSON16-04.40x05.30-0.65 53 X 44 1.0 0.65 STD MSL2a
6 VSON-6PIN P-USONO06-01.20x01.60-0.50 16 X 12 0.6 0.5 STD MSL2
BSOP (Small Outline Package) Unit: mm
Nur:il:]t:r i Epson package name JEITA package name Body size (Nom.) Mou?&"sxr;e'ght Lead pitch Lead shape Storage rank
8 SOP3B-8PIN P-SOP08-03.90x04.90-1.27 49 X 39 1.75 1.27 STD MSL2a
8 SOP3C-8PIN P-LSOP08-04.40x05.00-1.27 50 X 44 1.7 1.27 STD MSL2
16 SOP3A-16PIN P-LSOP16-04.40x10.00-1.27 100 X 44 1.7 1.27 STD MSL2a
BSSOP (Shrink Small Outline Package) Unit: mm
Nur’r;izzr i Epson package name JEITA package name Body size (Nom.) Mou?&”:xr;e'ght Lead pitch Lead shape Storage rank
16 SSOP2-16PIN P-LSSOP16-04.40x06.60-0.80 66 X 44 1.7 0.8 STD MSL4
BSOT (Small Outline Transistor Package) Unit: mm
Nur’r;izzr i Epson package name Package name Body size (Nom.) Mourz't\lllnagxf;elght Lead pitch Lead shape Storage rank
3 SOT89-3PIN (P-SOT89-3) 45 X 25 1.6 1.5 STD MSL2a
BPLP (Plating Lead Package) Unit: mm
Nur[r)\i?:r g Epson package name Package name Body size (Nom.) Mour;}\l/lne?xr;elght Lead pitch Lead shape Storage rank
8 PLP061616B-8PIN (P-UPLP008-01.60x01.60-0.50) 16 X 16 0.60 0.5 STD MSL2a
10 PLP062725A-10PIN (P-UPLP010-02.50x02.70-0.50) 27 X 25 0.60 0.5 STD MSL2a
10 PLP063031A-10PIN (P-UPLP010-03.10x03.00-0.50) 30 X 341 0.65 0.5 STD MSL2a
28 PLP064040A-28PIN (P-UPLP028-04.00x04.00-0.50) 40 X 40 0.65 0.5 STD MSL2a

BMPackage diagrams, storage rank documents, and various environment-related information
Available on the following Web page.

http://www.epson.jp/device/semicon/index.htm

Product information: Technology information: Package lineup

CMOS LSiIs
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4-3 Package Externals

VFBGA (Very Thin Fine-pitch Ball Grid Array) & PFBGA
(Plastic Fine-pitch Ball Grid Array)

IC Chip

Interposer

(Top surface) (Bottom surface) Solder Ball
Body Size Ball Pitch
i f PKG Type
PKG Type Body Size Ball Pitch (mm) (mm)
(mm) (mm)
VEBGAGHAO x4 10 05 PFBGA10U-160 10x10x 1.2 0.65
PFBGAS5U-60 5x5x1.2 05 PFBGA10U-180 10x10x 1.2 0.65
VFBGASH-81 5x5x1.0 05
PFBGA12U-208 12x12x1.2 0.65
VFBGAGH-96 6x6x1.0 o5
PFBGAGU-96 6x6x1.2 :
VFBGAGH-121 6x6x1.0 05 PFBGA7U-48 Tx7x1.2 08
VFBGATH-144 7Xx7x1.0 o5 VFBGABH-81 8x8x1.0 0.8
PFBGA7U-144 7Xx7x1.2 ' PFBGA8U-81 8x8x12
VEBGATHA61 Tx10 05 VFBGA10H-121 10x10x 1.0 05
PFBGA10U-121 10x10x 1.2
PFBGABU-161 8x8x1.2 0.5 VFBGA10H-144 10x10x 1.0 o
PFBGA10U-144 10x10x 1.2 :
VFBGA8H-181 8x8x1.0 o5
PFBGA8U-181 8x8x1.2 :
PFBGA12U-180 12x12x1.2 0.8
VFBGA10H-240 10x10x 1.0 05
PFBGA7U-100 7x7x12 0.65 PFBGA14U-220 14x14x1.2 0.8
PFBGA8U-112 8x8x1.2 0.65
PFBGA8U-121 8x8x1.2 0.65 PFBGA16U-280 16x16x 1.2 0.8
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PBGA (Plastic Ball Grid Array) LQFP (Low profile Quad Flat Package) & TQFP (Thin
Quad Flat Package)

IC Chip ) Lead

PKG Type Bofn:'nsl)'ze Pitch

(mm)

(Top surface) (Buttom surface) e Interposer QFP12-48PIN 7x7x17 0.5

Body Size Ball Pitch QFP13-64PIN 10x10x1.7 0.5
PKG Type
(mm) (mm)
QFP14-80PIN 12x12x1.7 0.5
PBGA1UC256 17x17x1.3 10
PBGA1UE256 17 x17x1.7 ’

QFP15-100PIN 14x14 x1.7 0.5

SQFN (Saw Quad Flat Non-leaded Package)

QFP15-128PIN 14 x14x1.7 0.4

IC Chip

(Top surface) (Buttom surface) Lead

QFP20-144PIN 20x20x 1.7 0.5

Body Size Lead Pitch
PKG Type b ead
(mm) (mm)
SQFN4-24PIN 4x4x1.0 0.5
SQFN5-32PIN 5x5x1.0 0.5 QFP21-176PIN 24 x24 x1.7 0.5
SQFN7-48PIN 7x7x1.0 0.5
SQFN9-64PIN 9x9x1.0 0.5

QFP22-208PIN 28x28x1.7 0.5

QFP21-216PIN 24x24x1.7 0.4
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. Lead
Body Size .
PKG Type Pitch
(mm)
(mm)
QFP22-256PIN 28 x28x1.7 0.4
. Lead
Body Size .
PKG Type Pitch
(mm)
(mm)
TQFP12-48PIN 7Tx7x12 0.5
TQFP12-64PIN 7x7x12 0.4
TQFP13-64PIN 10x10x1.2 0.5
TQFP14-80PIN 12x12x1.2 0.5
TQFP14-100PIN 12x12x1.2 0.4
TQFP15-100PIN 14x14x1.2 0.5
TQFP15-128PIN 14x14x1.2 0.4
TQFP24-144PIN 16x16x 1.2 0.4

40

WCSP (Wafer level Chip Scale Package)

Top surface) =

Redlstrlbutlon Circuit(Cu) Solder Ball Solder Resist

_IC Pad
~IC Chip

(Buttom surface)

Ball
Ball | BodySize | -
Products Pitch
Count (mm)
(mm)
S1L5012 16 |24x24x0.7| 05
S1L5028 25 |[3.0x3.0x0.7 0.5
S1L5075 49 |42x4.2x0.7| 05
S1L5125 81 |[5.0x5.0x0.7 0.5
S1C17003 48 [3.1x3.1x0.8| 04
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LSI Device Precautions

1. General precautions for use of CMOS LSI devices

Seiko Epson's CMOS LSI devices are designed and manufactured to assure trouble-free operation when used under
normal operating conditions. All products are subjected to stringent electrical and mechanical testing to ensure reliabil-
ity, but users are strongly recommended to observe the following precautions when designing systems, handling or
storing devices to minimize the chance of failure.

H Cautions to be observed when designing

Use within the rated ranges
Use ICs not to exceed the rated ranges of operating voltage, temperature, input/output voltage and current.
Devices may sometimes work properly for a short period of time even when used outside the rated ranges, but
their failure ratio may increase. Even within the rated conditions, failure ratio will change depending on the op-
erating temperature and voltage of embedded systems. This must be fully considered when designing sys-
tems.

Handling of input/output control pins
When a noise such as spark and electrostatic is given from an input or output terminals, IC may malfunction.
Pay sufficient attention in product designing. Electromagnetic interference can cause ICs to operate erratically.
Shield all interference sources in equipment that uses ICs.

Latch up phenomenon
Excessive electrical noise occurred to a power or input/output pin can cause ICs to latch up, resulting in device
malfunction or damage. If this occurs, turn off the power, isolate the problem, then supply power again.

Protection against electrostatic discharge (ESD)
Although all pins are equipped with an anti-electro static circuit, electro static beyond the capacity may lead to
breakage. Take appropriate countermeasures when handling ICs.
= Avoid using packing and transporting containers made of plastic. Use electrically conductive containers.
Also, special care must be taken when handling ICs, by wearing a antistatic wrist strap or taking other possi-
ble measures.
Use a soldering iron and test circuits without high voltage leakage with grounding.

Bl Notes on storage

Storage condition

- Take care so that packages are not subjected to impact, vibration or water leakage.

- Do not store and use the product under conditions where moisture condensation may be formed due to rapid
changes in temperature. Also, do not put load on products.

- When storing, avoid dusty locations or locations with corrosive gases.

- After a long period of storage, check to see that the pins are not discolored, solderability is not degraded, etc.,
before use.

= Check moisture-proof bags for tear or wear before use. Also check the silica gel in the bag has not ab-
sorbed moisture when the bag is opened.

- Storage conditions after opening a moisture proof-bag, soldering method and soldering temperature must
meet the requirements specified by Epson for respective products.

B Conditions of use environment

Precautions for use environment
Use the IC in the proper temperature and humidity. The humidity must be 85% or lower (to prevent dew con-
densation). In the environment where the IC is directly exposed to dust, salt, or acid gas such as SO2, it may
cause electrical leakage between leads or corrosion. In order to prevent such problems, apply corrosion-proof
coatings to printed circuit boards and ICs.

Protection against excessive physical stresses and rapid temperature change
Do not expose ICs to excessive mechanical vibration, repetitive shock stress, or rapid temperature changes.
These can cause the plastic package resin to crack and/or the bonding wires to break.

B Light shading precaution

Exposing semiconductor devices to the light may have a chance to lead to miss function, since the light affects
the device characteristics.

To prevent IC from miss function, please take into account the following points about substrates and products,
packaged with IC.

- At product design and assembly, please consider the product structure so that IC is shaded in actual use.

- At testing process, please provide shaded environment for the device under test.

Please consider surface, back and side of IC chip, since IC should be shaded entirely.
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2. Package products

2.1 Cautions on surface mount

Mechanical stress

Minimize mechanical stress to a printed circuit board during or after soldering. The load applied from the surface
when soldering a package onto the printed circuit board must be within 10N (1Kgf).

Package leads

As for a surface mount device, the pattern on a board and the lead of a package are soldered surface to surface.

Although we are shipping products securing sufficient lead flatness for soldering, when handling, take care not to
apply force otherwise it may result in deformation of the lead.

Signal leads on the package surface

Some packages are structured to expose a portion of the signal leads on the surface. When using these products,
pay sufficient attention not to let the package be soiled. Also, handling with bare hands must be avoided.

H Soldering precautions
Use infrared or air reflow or the combination of these methods for soldering.
i. Infrared reflow and air reflow methods
The temperature profile (on resin surface) of the reflow furnace should be within the allowable package
heat-resistant temperature profile shown below.

Allowable package heat-resistant temperature profile

(Surface temperature of the package body) Maximum peak

A temperature 260°C
255°C within 10 sec.

Pre-heating Main heating
140 to 200°C 220°C or more
60 to 120 sec. Within 60 sec.
P (Time)

Thermal stress to packages

Soldering process is recommended to be carried out in the shortest time at the lowest temperature to minimize

thermal stress to packages. Settings of the soldering profile should be performed upon through confirmation that
the state of soldering and reliability after soldering are optimized.

Solder reflow processing multiple times
If solder reflow is to be carried out multiple times, it should be performed within the allowable storage period
specified as storage rank for each product. (Reflow is allowed twice.)

ii. Hand soldering

Hand soldering using a soldering iron should be performed under the following conditions:
Maximum temperature of the soldering iron Time Times

350 °C Within & sec per pin Twice or less
Pay sufficient attention not to let a soldering iron contact any parts other than leads, such as a package body.

iii. Flow soldering
. Flow soldering is not recommended.
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2.2 Notes on storage

H Moisture absorption and reliability
The resin used in surface-mount packages absorbs moisture over time even stored in room conditions. When IC
packages are put into reflow ovens with much moisture absorption, the resin may have a crack or a delamination
between the resin and lead frame may occur. Therefore, surface mount ICs must be kept under typical storage
conditions shown below before reflow soldering.

H Typical storage conditions and storage periods for (Surface-Mount) IC packages

Storage condition
Before opening sealed
moisture proof bag

Storage environments before opening the bag
30°C, 85% RH or less Within 12 months (1 year)

e Storage ranks and storage conditions

Storage rank Storage environments after opening the bag

MSL2 30°C, 70% RH or less Within 12 months (1 year)
MSL2a 30°C, 70% RH or less Within a month
MSL3 30°C, 70% RH or less Within 168 hours(1 Week)
MSL4 30°C, 70% RH or less Within 72 hours(3 days)

eRegarding the storage ranks of respective products (IC packages) after opening the moisture-proof bags, refer to
the tables of storage ranks shown in 4-2 Package Lineup.

H Surface-mount package baking conditions
When surface-mount IC packages exceed the recommended storage periods, or their storage periods or storage
conditions are unknown and therefore moisture absorption is a concern, it is recommended to dry-bake them be-
fore reflow soldering. This baking process will prevent the resin from cracking during soldering. When
dry-baking, see below.

eStandard baking conditions for IC packages

Baking temperature Baking hours Max. Baking times
125+5°C From 20 to 36 hours Twice

eWhen the storage duration after opening the bag exceeds the specified period or unknown, re-bake packages be-
fore mounting.

eStorage conditions from the baking to the reflow soldering are the same as the above-mentioned storage condi-
tions.

Note: If products are shipped in Tape & Reel, transfer the products into heatproof trays before baking.
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3. Bare chips
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B General precautions
eThe passivation film applied on bare chip surface is not to protect the chip from external shock but to protect the
internal metallization.
e Moisture and dust in the air and careless handling of products during assembly will lead to defective products.
Adequate caution must be exercised for storage environment and chip handling.

B Packing
eWhen bare chips are shipped, they are put in dedicated trays, and the trays are clipped so that chips are
properly held in the trays during transportation. Then the trays are packed in antistatic bags. Do not open the
bags more than necessary to prevent foreign substances from coming into the bags and falling on the chips in-
side. Do not leave trays open, either.

l Bare chip storage precautions
eAllowable storage periods before and after opening the pack are maximum 12 months under the conditions
mentioned below.
olf the bags are opened, assemble the products without much delay in order to prevent the bonding degradation
caused by the quality change in the bonding pad surfaces.

Hl Bare chip storage conditions and storage periods

State Storage conditions Allowable storage period
Before opening Lower than 35°C, 80% RH point 6 months
After opening Lower than 30°C, 80% RH point 30 days
In dry N2 gas with dew point lower than -30°C 6 months

B Bare chip mounting

e Mounting environment
Perform bare chip mounting in the clean environment where chip surface is not exposed to contaminated air or
substances.

e Die pick up method
It is recommended to use a die collet for picking up a die. Choose die collets that can minimize the contact
area on the chip.

e Mount boards (PCBs, etc.)
Use boards where no residues such as chemicals are left, or conductive failure (such as bonding failure) or Al
pad corrosion may occur.

e Pick up tool control
Clean the pick up tool periodically. Any foreign substance attached to the collet will lead high rate of continuous
failures.

e Bare chip cleaning
Do not clean bare chips. If bare chips are cleaned, extreme caution must be exercised about residues on
chips.

e Protection from static electricity
Use products in the environment where they are not exposed to ESD. When mounting a bare chip, mount it af-
ter assembling all other peripheral parts.

Bl Material
e For mold resins, use “semiconductor grade” products. This is recommended to prevent corrosion in bonding
pads due to moisture absorption, or the mold resign internal stress due to temperature changes. Similar pre-
cautions must be taken for other materials to be used.
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B Non-Promotional Product Information
Epson is considering the discontinuation of the following products, though they will be continuously supplied to the customers

currently using them. For your new projects, however, please consider alternative products.

product information, please visit the Epson website.

For the latest non-promotional

Products

Model name

4-bit microcontrollers

S1C60N05,S1C60N08,S1C60N16

32-bit microcontrollers

S$1C33L17,81C33L26,S1C33L27,5S1C33S03,S1C33S07

Display controllers

S$1D13505,51D13506

Thermal-head Drivers

S1D56110,S1D56120,S1D56840,S1D56850

CMOS LSiIs
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B Information on CMOS LSI’s

Epson provides a number of sources of information regarding its products, including catalogs, brochures, technical manuals,

and software on the website.
http://global.epson.com/products/semicon |

EPSON

B Top page

------------ $1S60020 ERSON
[~ Tnteligent Network Controller for Embedded Systems |

riroler for ystems

21
Technical Manual

Ko EPSON CORPORATION o 5000 tpsom coFORTION

Manuals Data Sheets

EPSON

Brochures
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NOTICE

No part of this material may be reproduced or duplicated in any form or by any means without the written permission of Seiko Epson. Seiko

Epson reserves the right to make changes to this material without notice. Seiko Epson does not assume any liability of any kind arising out of
any inaccuracies contained in this material or due to its application or use in any product or circuit and, further, there is no representation that
this material is applicable to products requiring high level reliability, such as, medical products. Moreover, no license to any intellectual property
rights is granted by implication or otherwise, and there is no representation or warranty that anything made in accordance with this material will
be free from any patent or copyright infringement of a third party. This material or portions thereof may contain technology or the subject
relating to strategic products under the control of the Foreign Exchange and Foreign Trade Law of Japan and may require an export license
from the Ministry of Economy, Trade and Industry or other approval from another government agency.

All brands or product names mentioned herein are trademarks and/or registered trademarks of their respective companies.

©SEIKO EPSON CORPORATION 2015, All rights reserved.

Trademark & Company Name

Design Complier : Synopsys Inc. in U.S.A

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

ModelSim. : Mentor Graphics Corp. in U.S.A.

Compact Flash : San disk Corp. in U.S.A.

ARM7TDMI, ARM720T : ARM Limited in U.K./ SuperFlash : Silicon Storage Technology Inc. in U.S.A.
aacPlus : Coding Technologies

All other products names mentioned herein are trademarks and/or registered trademarks of their respective owners.

MMP Technology
Supply of this implementation of TPL's MMP technology does not convey a license nor imply a right under any patent, or any other industrial or intellectual property right of TPL, to use this
implementation in any finished end-user or ready-to-use final product. You are hereby notified that a license for such use is required from TPL. Contact: “mmp-licensing@tplgroup.net”



EPSON

International Sales Operations

AMERICA

ASIA

EPSON ELECTRONICS AMERICA, INC.

214 Devcon Drive,

San Jose, CA 95112, USA

Phone: +1-800-228-3964 FAX: +1-408-922-0238

EUROPE

EPSON EUROPE ELECTRONICS GmbH
Riesstrasse 15, 80992 Munich,

GERMANY

Phone: +49-89-14005-0 FAX: +49-89-14005-110

EPSON (CHINA) CO., LTD.

7F, Jinbao Bldg., No.89 Jinbao St.,

Dongcheng District,

Beijing 100005, CHINA

Phone: +86-10-8522-1199 FAX: +86-10-8522-1125

SHANGHAI BRANCH

7F, Block B, Hi-Tech Bldg., 900 Yishan Road,

Shanghai 200233, CHINA

Phone: +86-21-5423-5577 FAX: +86-21-5423-4677

SHENZHEN BRANCH

12F, Dawning Mansion, Keji South 12th Road,
Hi-Tech Park, Shenzhen 518057, CHINA

Phone: +86-755-2699-3828 FAX: +86-755-2699-3838

EPSON HONG KONG LTD.

Unit 715-723, 7/F Trade Square, 681 Cheung Sha Wan Road,
Kowloon, Hong Kong.

Phone: +852-2585-4600 FAX: +852-2827-4346

EPSON TAIWAN TECHNOLOGY & TRADING LTD.
14F, No. 7, Song Ren Road,

Taipei 110, TAIWAN

Phone: +886-2-8786-6688 FAX: +886-2-8786-6660

EPSON SINGAPORE PTE., LTD.

1 HarbourFront Place,

#03-02 HarbourFront Tower One, Singapore 098633
Phone: +65-6586-5500 FAX: +65-6271-3182

SEIKO EPSON CORP.

KOREA OFFICE

19F, KLI 63 BIdg., 60 Yoido-dong,
Youngdeungpo-Ku, Seoul 150-763, KOREA

Phone: +82-2-784-6027 FAX: +82-2-767-3677

SEIKO EPSON CORP.
MICRODEVICES OPERATIONS DIVISION

Device Sales & Marketing Department
421-8, Hino, Hino-shi, Tokyo 191-8501, JAPAN
Phone: +81-42-587-5814 FAX: +81-42-587-5117
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