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Business Concept

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

Environmental Responsibility

Epson semiconductor technology provides environmental value to customers by creating and manufacturing
eco-friendly products.
1) We Epson's products are surely complying with the Eu-RoHS (2011/65/EU) Directive.
2) We are releasing information about the containing chemical substances of products at web-site.
Product of QFP & BGA are described in the following URL.
global.epson.com/products_and_drivers/semicon/information/package_lineup.html *Some products
are excluded.
Environmental management system third party certification status
1SO14001 1S0 14001
Type of certification : ISO 14001: 2015, JIS Q 14001: 2015 BUREAU VERITAS
Awarded to : TOHOKU EPSON CORPORATION, SEIKO EPSON CORPORATION Certification
(Fujimi Plant, Suwa Minami Plant)
Certified by : Bureau Veritas Japan Co., Ltd.
Date of certification : April 3, 1999

Type of certification : ISO 14001: 2015
Awarded to : Singapore Epson Industrial Pte. Ltd.

Certified by : SGS “ " SGS g
Date of certification : Jan 12, 1999 0005

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 1ISO9001 and IATF16949 certification with its IC, module and their application products.

Quality Management system third party certification status

1SO9001

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

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

Certified by : Bureau Veritas Japan Co., Ltd.

Certificate No. : 3762381

Initial Date of Certification : October 10, 1993

Type of Certification : ISO9001: 2015 S,
Awarded to : Singapore Epson Industrial Pte. Ltd. **s % oy

Certified by : SGS
Certificate No. : SG03/00011
Initial Date of Certification : February 4, 2003

UKAS
(/4 MANAGEMENT
S! ;ﬂ SYSTEMS

IATF16949

Type of Certification : IATF16949:2016

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

ELECTRONICS GmbH 1S0 9001
Certified by : Bureau Veritas Japan Co., Ltd. IATF 16949
Certificate No. : 281371 BUREAU VERITAS
Initial Date of Certification : Dec 9, 2017 Certification

Certified by : SGS
Certificate No. : SG07/00021 .
Initial Date of Certification : May 2, 2018 » _SGS

Type of Certification : IATF16949:2016 Sy,
Awarded to : Singapore Epson Industrial Pte. Ltd. , ‘
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$

Product number explanation

@®Device

S1L60173FO0AQQ0

Packing specification

Specifications

Shape

(B : BGA, WCSP, F : PlasticQFP)

Model number

Model name

(K : Stadard Cells, L : Gate Arrays, X : Embedded Arrays)

Product classification
(81/82/S7 : Semiconductor)

C (0) N T E T S

History of Epson semiconductor 4-5  Package Lineup 17-19
ASIC Product Lineup 6-7  Gate Array Package List 20-22
Gate Arrays 8-9  Package's Thermal Resistance 23
Embedded Arrays 10 User Interface 24
Standard Cells 11 Development Flow 25
Macro Cells 12-13  Epson ASIC Website 26
Epson Originals 14-16

ASICs




ASICs

History of Epson semiconductor

History of Epson semiconductor

Value Generated by Epson Technologies

Smart,, )
technologies Create convenient and easy-to-use
Connectivity | products that can be used anytime and =y
Usability anywhere, and which help customers Z L=
PR J . utoniotive
Ry reduce waste, and save effort, time '_ :’_,._; ‘ LCD Driver ‘
and money- LCD - —" Ofﬂm, G Atlr:/fv‘;/f/?f/}r(nn
) ’\LM”V‘ Automation \CJ ‘__ LCD Controller
@ ¢ Mobile = — ~/—
Environment / — Portable Book ‘ ASSP ‘
ich A orti ,, e 4 eBook
Leverage Epson products to reduce O—— o o ———uic =
tg Isjh\ enV|ronme,ntaI impact by improving << m % ‘ Microcontroller ‘
B oo, R _ customers work processes, an_d “o N\ e
Performance Environment  contribute to a sustainable society. , \. Head ~ \ ASIC (G/A, E/A, SIC) \
. \ ( . \ - World first CMOS IC for digital
Q Productivity ! Energy saving | watches with LCD display. (1973) e Scanner ‘ ‘
Accuracy Process innovation Low voltage operation C. R e ———— Custom IC (Analog)
R \ s - age operation CMOS IC for Nl —
Cusmmer creativity 0pt'm'zat'9n Performance analog watches that consume less than L " Power

" @ v

Value generated by Epson’s efficient,
compact and precision technologies

Smart technologies

Use outstanding products to contribute
to customers’ performance through
productivity, accuracy and creativity.

History of Epson Semiconductor’s Technology

As the semiconductor division of “worldwide watch maker Seiko”, 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.

200nA. (1980) Sﬁwl}/ ‘

%

Silicon Foundry ‘

Energy-Saving Technology ; Technology that reduces power consumption from both sides of

ASICs

process and circuit have been nurtured by Epson over 40 years since division was founded.

Epson Semiconductor’s History

1969 Development of CMOS IC for watches started

The role of Microdevices Div. and Semiconductor domain

Microdevices Vision and Strategy: Supporting the Four Innovations

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

1973 CMOS IC production started in Headquarter

1980 Fujimi plant (B-wing, 4 inch) operation started

1984 A-wing (5 inch) operation started

¢ Semiconductor domain .
E , ﬁ E 1985 D-wing (6 inch) operation started
= zoD | .-
Original
TiCLOdTVice : 1991 Sakata plant (S-wing,6 inch) operation started
echnology .
. 1993 1SO9000 series certified
* 1994 Singapore assembly plant (SEP) operation started

Sensing solutions B A eV Sl S0 UHOTS, L eereeeee
. 1997 T-wing (8 inch, Sakata) operation started

Timing solutions
1SO14001 certified

((( ))) 2001 T-wing manufacturing line expanded
A Communications, networks 2006 ISO/TS16949 certified
. . . . b o 2010 Microdevices Operations Division started
Semiconductor business contribute to the value creation of the i e b
Epson finished product, by advanced “Power Saving” solutions.
ASICs ASICs
5



I [ ASIC Product Lineup ASIC Product Lineup %[5

Epson's ASIC offerings aim to provide the best overall solution thus enabling our customers to get products to
market successfully. Epson ASIC products include gate arrays that address the need for fast turnaround, at low IC
development costs; Standard Cells, that make system solutions possible at the lowest unit price, and embedded
arrays that combine the fast turnaround time of gate arrays with the ability to implement system level
functionality on chips available with standard cells.

B Abundant supporting achievements ever since 1982
W Entire operation of design and manufacture in our own
factory
Epson H ISO9001 & IATF16949 certificated . Embedded $1X80000 0.15um | Core 1.8V 3.3V single power supply with LDO
AS'C Arrays S$1X60000 0.25um | Core 1.8V, 2.0V, 2.5V 5V interface
S$1X50000 0.35um | Core 2.0V, 2.5V, 3.3V 5V interface
S1X5V000 0.35um | Core 3.3V, 5.0V 5V single power supply
The embedded array combines the fast turnaround time of
gate arrays with the ability to implement system level
functionality available in standard cells. The fast turnaround
is accomplished by starting some of the wafer fabrication
processes in parallel with the embedded array design
process. In selecting an embedded array approach, the
designer trades off the ability to change the base array in the
last minute, possible with a gate array, with the need to
implement system level functionality, with gate array like
turnaround.
By offering gate arrays, standard cells, and embedded arrays;
Epson offers a choice to meet the individual needs of our
customers.
4
Gate Arrays S1L60000 0.25um | Core 1.8V, 2.0V, 2.5V
S1L50000 0.354m Core 2.0V, 2.5V, 3.3V 5V interface S1K80000 0.15um | Core 1.8V 3.3V single power supply with LDO
S1L5V000 0.35um | Core 3.3V, 5.0V 5V single power supply 5$1K60000 0.25um | Core 1.8V, 2.0V, 2.5V 5V interface
The gate array is a member of the ASIC family that offers Standard cells (cell-based ASICs) are semi-custom ICs that
quick turnaround time during the development cycle at the enable optimally designed internal Io_glc_cells, memories such
lowest development cost. This is achieved by Epson stocking as ROM and RAM, CPU, and ana!og circuits to be
pre-fabricating Base/Bulk wafers that have transistors implemented all on the same chip. As such, standard cells
arranged in the form of an array. Our customers design the enable more design flexibility than gate arrays, offer more
"wiring", that connects the transistors, that bring specific advanced functionality and higher integration, and can be
functionality to the design of the ASICs. developed as system LSI optimized for the customer’s needs.
Such optimization enables the achieving of ever more
Base arrays are prefabricated with different numbers of advanced functionality and lower power consumption.
transistors giving customers a wide range of choices to
implement their circuits. This offers flexibility to customers by
giving them the choice of adding or subtracting functionality
from the design.
ASICs ASICs




Gate Arrays Gate Arrays

Core 1/0
Epson’s Gate Array is a suitable solution for replacing existing devices because this Gate Array option gives S1L60000 Series o T8V
flexibility to adapt the power supply and layouts of other various signals. Furthermore Epson has invested on Serios LD G ' 33v |~
the new Gate Array series called “S1L5V000"” which supports 5V single power supply with 0.35um process. Since _ _ _ _ 5oV 2.0V
.. . L. . . ) ) . e Ultra large scale integration (0.25 um CMOS, using 3-, 4-layer interconnect process) ; 33V
it is a new series, it is also suitable for long life time applications. « High-speed operation (107 ps internal gate delay at 2.5 V, with 2-input NAND Typ.) :
Features * Low power consumption (Internal cell: 0.18 #W/MHz/gate at 2.5 V, with 2-input NAND Typ.) 2.5V 23Y
. Core 1/0 e Drivability (lo.=0.1, 1, 3,6, 12,24 mA at3.3V, lo.=0.1,1,3,6,9,18 mAat 2.5V, 3.3V
S1L50000 Series oV loL = 0.05, 0.3, 1, 2, 3, 6 mA at 2.0 V, loL = 0.045, 0.27, 0.9, 1.8, 2.7, 5.4 mA at 1.8 V)
, 2.0V I
Series $1L50000 Series 33 MVod Triplelayer ~ S1L60093 ~ S1L60173  S1L60283  S1L60403 S1L60593  S1L60833  S1L61233  S1L61583  SIL61903  S1L62513
. . T ——y ) ode
* Ultra large scale integration (0.35 um CMOS, using 2-, 3- or 4-layer interconnect process) 25V 2.5V Quadruplelayer S1L60094  S1L60174  S1L60284  S1L60404 S1L60594  S1L60834  S1L61234  SIL61584  S1L61904  S1L62514
¢ High-speed operation (0.14 ns delay at 3.3 V, with 2-input power NAND Typ.) 3.3V
) Total BC (Row gates) 99.2k 171.8k 284.4k 400.3k 595.4k 831.6k 1,234.9k 1,587.8k 1,903.0k 2,519.6k
® Low power consumption (Internal cell: 0.7 #¥W/MHz/gate at 3.3 V) 3.3V -
Features o 3.3V Usable Triple layer 59.6k 103.1k 142.2k 200.2k 297.7k 332.7k 494.0k 635.1k 761.2k 1,007.9k
e Drivability (lo.=0.1, 1, 3, 8, 12, 24 mA, PCl at 5.0 V, lo. = 0.1, 1, 2, 6, 12 mA, PCl at 3.3 V, 5.0V ;
ates
loL=0.1,05,1,3,6mAat 2.5 V, loL = 0.05, 0.3, 0.6, 2, 4 mA at 2.0 /) ] Quadruple layer 69.5k 120.2k 184.9k 260.2k 387.0k 415.8k 617.5k 793.9k 951.5k 1,259.8k
Double layer S1L50062 S1L50122 S1L.50282 S1L50552 S1L50752 S1L50992 S1L51252 S1L51772 S1L52502 S1L53352 S1L54422 S1L55062 S1L56682 S1L58152 Total Lead Count S - - - - - i Shas 388 424 488
Model Triple layer S1L50063 S1L50123 S1L50283 S1L50553 S1L50753 S1L50993 S1L51253 S1L51773 S1L52503 S1L.53353 S1L54423 S1L.55063 S1L56683 S1L58153 A 12 148 188 224 272 - - - - -
Quadruple layer S1L50064 S1150124 S1L50284 S1L50554 S1L50754 S1L50994 S1L51254 S1L51774 S1L52504 S1L53354 S1L54424 S1L55064 S1L56684 S1L58154 L] R ted =107 ps (2.5 V, F/O 1, typical wire load)
Total BC (Row gates) 58k 120k 288k 555k 758k  99.2k 1258k 1771k 2502k 3359k 4422k 5067k  668.6k  815.5k Delay Time  Input buffer 1= O [E8 CrN, (710 2 TR e [oxie)
Double layer 2.9 60k 144k 261k 357k 467k 566k 797k 1126k 1445k  176.9k 2027k 2675k  326.2k SIS ted = 1600 ps (2.5 V, CL =15 pF)
. 1/0 levels CMOS, LVTTL, PCI-3.3V
Triple layer 5.k 10.6k 25.3k 47.2k 64.4k 84.4k  100.7k  132.8k 1877k  251.9k  309.5k  354.7k  468.0k  570.9k
Input modes CMOS, LVTTL, Pull-up/Pull-down, Schmitt, Level shifter, Fail-safe, Gated
Quadruple layer 5.5k 11.4k 27.3k 52.8k 72.0k 943k 1195k  168.2k 2377k 3191k  397.9k 4561k  601.7k 734.0k
Output modes Normal, Open drain, 3-state, Bidirectional, Level shifter, Fail-safe, Gated
80m = 56 88 124 144 168 188 224 264 308 352 376 432 480
Total Lead Count . R . . . -
70 m 48 64 104 144 168 192 216 — — — — — - — Note: Figures shown for usable gates are approximations. The actual number of usable gates varies according to the implemented circuitry.
Internal gates tpd = 0.14 ns (3.3 V, F/O 2, typical wire load), 0.21 ns (2.0 V, F/O 2, typical wire load)
Delay Time  |nput buffer tpd = 0.38 ns (5.0 V, F/O 2, typical wire load) Level shifter: 0.4 ns (3.3 V, F/O 2, typical wire load), 1.3 ns (2.0 V, F/O 2, typical wire load)
Output buffer tpd = 2.12 ns (5.0 V) Level shifter: 2.02 ns (3.3 V), 3.9 ns (2.0 V) CL = 15 pF
1/0 level 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
Note: Figures shown for usable gates are approximations. The actual number of usable gates varies according to the implemented circuitry.
S1L5VO00O Series Core 110
5 5.0V 5.0V i
Series S1L5V000 series
3.3V 3.3V
e Large scale integration (0.35 um CMOS, using 2-, 3-, 4-layer interconnect process)
F ¢ High speed operation (internal gate delay: 0.19ns at 5V, 0.29ns at 3.3V, 2-input power NAND Typ.)
eatures « Low power consumption (Internal cell: 5V 1.3 ¥W/MHz/BC, 3.3V 0.54uW/MHz/BC)
e Drive capacity (lo.=0.1, 1, 3, 8, 12, 24mA at 5.0V, lo.=0.1, 1, 2, 6, 10mA at 3.3V)
Double layer S1L5V012 S1L5V042 = S1L5V112 = S1L5V252 = S1L5V482
Model Triple layer S1L5V013 S1L5V043 S1X5V513* S1L5V113 S1X5V523* S1L5V253 S1X5V533* S1L5V483
Quadruple layer S1L5V014 S1L5V044 S1X5V514* S1L5V114 S1X5V524* S1L5V254 S1X5V534* S1L5V484
Total BC (Row gates) 8.8k 42.0k 26.0k 109.2k 90.3k 254.3k 235.0k 479.9k
Double layer 2.6k 12.6k — 32.7k — 63.5k — 119.9k
Usable ile | > - k -
gates Triple layer 513] 25.2 14.3 65.5 49.7k 139.8k 129.3k 239.9k
Quadruple layer 6.1k 29.4k 16.9k 76.4k 58.7k 165.3k 152.8k 287.9k
Total Lead Count 48 104 168 256 308
Internal Gates tpd=0.19ns (5.0V operation, F/O=2, typical wiring load), tpd=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), tpd=0.55ns (3.3V operation, F/O=2, typical wiring load)
Output Buffer tpd=2.07ns (5.0V operation, CL=15pF), tpd=2.95ns(3.3V operation, CL=15pF)
1/0 level 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
Note: Figures shown for usable gates are approximations. The actual number of usable gates varies according to the implemented circuitry.
*:Analog PLL built in master
ASICs ASICs
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Embedded Arrays Standard Cells

Creating hard macros for cells that are highly integrated and have advanced functionality enables development of Standard cells (cell-based ASICs) are semi-custom ICs that enable optimally designed internal logic cells, memories such as
system-on-a-chip designs, and utilization of the sea-of-gates structure in the logic means that the development period ROM and RAM, CPU peripherals, and analog circuits to be implemented all on the same chip. As such, standard cells enable
subsequent to the interconnection process is roughly equivalent to that for gate array chips. more design flexibility than do gate arrays, offer more advanced functionality and higher integration, and can be developed
In addition, the base array for LSI can be reused allowing only the logic block to be modified in development lead time as a system-on-a-chip optimized for the customer's needs.

equivalent to that for gate array chips. Such optimization leads to ever more compact, power-conserving devices.

Embedded array technology also facilitates circuit design changes and thereby helps avoid the risks associated with product
modifications.

Core /0
S1X5V000 Series S1K60000 Series 2w
Core 1/0 : i
_ ; - 3.3V
Series S1X5V000 Series Y EET Series 51K60000 Series o
. . . S ] 2.5V :
o High-density integration (0.35 «m CMOS process technology and 2/3/4-layer interconnect process) S0Y 2109 Ultra large scale integration (0'25b/‘m iMOS' ustlng? 33 96‘0 g(r)g 'I\zyer) Interconnect process, 3.3V
¢ High-speed operation (Internal gate delay: 0.19ns ps/5.0 V, 0.29ns/3.3 V, 2-input power NAND Typ.) . . number o ra‘_N gates: 3,9U5,% 253
Features oL tion (Internal cell: 1.3 W/MHz/gate, 5.0V, 0.54 \W/MHz/gate, 3.3V, 2-input NAND Typ.) o Lt TR G ] GRS EE U pd s et TN
OY\I pc?\{ver consump 1.3k gate, 5.0V, 0.54 1 gate, 3.3V, p yp- Features « Low power consumption (Internal cell: 0.09 »W/MHz/gate, 2.5V, Typ.)
* Drivability (lo.=0.1, 1, 3, 8, 12 mA at 5.0V, 0.1, 1, 2, 6, 10mA at 3.3 V - Drivability (lo.=0.1, 1, 3,6, 12,24 mA at 3.3V, lo. = 0.1, 1,3, 6,9, 18 mA at 2.5V,
loL =0.05,0.3, 1, 2, 3, 6 mA at 2.0 V)
. Core 1/0
S1X50000 Series = e S$1K80000 Series 1.8V 3.3V
ore
- i . : LDO 3.3V
Series S1X50000 Series 2.0V Series S1K80000 Series
2.0V
¢ High-density integration (0.35 xm CMOS process technology and 3/4-layer interconnect process) 3.3V + Based on 0.15 um CMOS process technology using 4/5-layer interconnect process
¢ High-speed operation'(lnternal gate delay: 150 ps/3.3 V, 2-input power NAND Typ.) N 2.5V Features - Internal gate delay: 43.9ps/1.8V, 2-input NAND Typ.
Features : Ilsc:'yvar;c_)l\{:er(r:on;urr;tl;ns(l?;erzr:la:nc'zlgtofgCV://MI(:Z(g?t;, 2-31\/2. ;y:-;t 2ay ’ 3.3V - Lower power consumption (Internal cell: 0.039 »“W /MHz/gate 2-input NAND Typ.)
R A s ek A ab\ip LS sslp e S =vh - Dri f lo.=2,4,8,12mA at 3.3V
lo=0.1, 0.5, 1, 3, 6 mA at 2.5 V/, lo1=0.05, 0.3, 0.6, 2, 4 mA at 2.0 V) ey | rive performance (lo=2,4,8,12mA at 3.3V)
5.0V -

S1X60000 Series

- Core 1/0 5
Series S$1X60000 Series oI
¢ High-density integration (0.25 xum CMOS process technology and 3/4/5-layer interconnect 2.0V 33V
process, number of raw gates: 2,500,000 Max.) :
Feat ¢ High-speed operation (Internal gate delay: 107 ps/2.5 V, 2-input power NAND Typ.) 2.5V
ETULES  Low power consumption (Internal cell: 0.18 “W/MHz/gate, 2.5V, Typ.) 2.5V Y
e Drivability (lo.=0.1, 1,3, 6,12, 24 mAat3.3V, lo.=0.1,1,3,6, 12, 24 mA at 25V, 2
lo.=0.05,0.3,1,2,48mAat2.0V)
S$1X80000 Series
Core 1/0 _
Series S1X80000 Series 1.8V 3.3V
) ) LDO 3.3V
e Based on 0.15 um CMOS process technology using 4/5-layer interconnect process
Feat e Internal gate delay: 47.1ps/1.8V, 2-input NAND Typ.
catLres * Lower power consumption (Internal cell: 0.063 #W /MHz/gate 2-input NAND Typ.)
e Drive performance (lo.=2,4,8,12mA at 3.3V)
ASICs ASICs
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Macro Cells

1. Flash
Series S1X50000 S1X60000/S1K60000*
Operating Voltage 2.71t0 3.6V 231027V
Memory Size 64K,128K,256K,512K,1M,2M-bit 256K,512K,1M,2M,4M-bit 256K,512K,1M,2M,4M-bit
170 8,16-bit 16-bit
Sector Size 1Kbyte/sector 4Kbyte/sector 4Kbyte/sector
Read Access Time (Max.) 50ns 50ns
Operating Current (Max.) 20mA 20mA
Standby Current (Max.) 10pA 10pA
Endurance Time (Max.) 1000 cycles 1000 cycles
Data Retention (Min.) 10years 10years
Temperature Range 0to70 C 0to70C
Layer 3 3
# This macro cell uses the SuperFlash® technologies under license from SST UK Ltd.
2. PLL
Sellzs S1X5V000 S1X50000
Macro Type A35M A35K A35M
Operation Voltage 5.0V 3.0t0 3.6V
Input Frequency 5MHz to 40MHz 32kHz 5MHz to 40MHz
Multiplication Ratio x2 to x26 x610 to x4096 X2 to x26

Output Frequency

20MHz to 135MHz

20MHz to 135MHz

Period Jitter +2% +3% +2%
Duty 50%%10% 50%110%
Lock Up Time 100ps 100msec 100ps
Low Pass Filter On chip On chip
Temperature Range -40to0 110°C -40 to 85C
Layer 3 3

SETES S1X60000/81K60000 S1X80000/81K80000
Macro Type A25K A25M A15M
Operation Voltage 23t0 2.7V 1.65 to 1.95V
Input Frequency 32kHz 5MHz to 150MHz 5MHz to 150MHz
Multiplication Ratio Max. 16000 x1to x16 x1to x16
Output Frequency 20MHz to 200MHz 20MHz to 200MHz

POUT<=100MHz *2%

Period Jitter +2% +200ps
POUT>100MHz +200ps

Duty 50%+5% 50%+5%
Lock Up Time 100msec 100ps 200ps
Low Pass Filter On chip On chip
Temperature Range -40t0 85C -40t0 85C
Layer 3 3

ASICs
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Macro Cells

3. SRAM
Series S1X5V000
Macro Type Standard
Port 1-port 2-port (1R+1W)

Memory Size/Module
Data Bus Width (bit)

128 to 16K-bit
x1 to x32 1-bit step

Operating Voltage 3.3V, 5.0V
Operation Frequency (Max.) 50MHz/5.0V
Layer 3

Series S1X50000
Macro Type Standard High-Density High Speed
Port 1-port Dual port (2R+2W) 1-port 1-port 2-port (1IR+1W) Dual port (2R+2W)
Memory Size/Module 128 to 64K-bit 1K to 64K-bit 32K to 512K-bit 32K to 72K-bit
Data Bus Width (bit) x1 to x32 1-bit step x8, x16, x24, x32 x8, x16, x32 x1 to x144 1-bit step
Operating Voltage 2.0V, 2.5V, 3.0V, 3.3V 2.0V, 3.0V, 3.3V 3.3V
Operation Frequency (Max.) 71MHz 76MHz 125MHz 110MHz
Layer & 3 3

Series S1X60000/S1K60000
Macro Type Standard High-Density High Speed
Port 1-port Dual port (2R+2W) 1-port 1-port 2-port (1R+1W)
Memory Size/Module 128 to 64K-bit 1K to 64K-bit 32K to 512K-bit 128 to 64K-bit
Data Bus Width (bit) x1 to x32 1-bit step X8, x16, x24, x32 x8, x16, x32 x4 to x64 1-bit step
Operating Voltage 2.0V, 2.5V 2.5V
Operation Frequency (Max.) 125MHz 119MHz 71MHz 179MHz
Layer 3 8 3

Series S1X80000/S1K80000
Macro Type Standard Large Scale
Port 1-port 2-port (1R+1W) Dual port (2R+2W) 1-port
Memory Size/Module 128 to 64K-bit 64 to 16K-bit 1K to 32K-bit 128K to 1M-bit
Data Bus Width (bit) x1 to x32 1-bit step x1 to x32 1-bit step x8, x16, x24, x32 x8, x16, x32
Operating Voltage 1.8V
Operation Frequency (Max.) 125MHz 119MHz 116MHz 74MHz
Layer 3 4 3

Ask our sales department regarding Gate Array SRAM.
ASICs
13
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B TCON is a display control LSI with a built-in LVDS receiver, suitable for a TFT display module.

M Simply by adding or integrating various dedicated IPs such as LVDS receiver, RSDS transmitter and mini-LVDS
transmitter to/with existing display timing control circuits, customers can easily develop TFT display systems in a short
period of time, reduce developers' workload, and achieve a faster time to market.

Bl TCON IPs can be employed on a 0.35-, 0.25- or 0.15um embedded array/standard cell, providing a developing
environment equivalent to ASICs.

0.354m Series 0.251m Series 0.18um Series

Host interface

6-/8-bit LVDS receiver A A A
TCON IP 8-/10-bit LVDS receiver - — A
Lineup .
Panel interface
RSDS transmitter A A A
mini-LVDS transmitter — A A
LVDS transmitter — A A
Image processing IP
Overdrive — A A
y correction — A A
Contrast correction — A A
Color matrix — A A
AME(Auto Movie Enhancement) — A A
Others
Spread Spectrum IP A A A
Power detection circuit A A A
Self oscillation circuit — A A

A Available

Applications for which Epson ASICs
were actually used and considered

Achievement
of ASIC on
Automobile

Body electronicsl

RKE, smart key
Rear view monitor

Visual aid,
lane line detection

Drive Recorder

ETC

Head-up Display |

Infotainment |

Smart Plate

i

Power windows
and
power sheets

Pressure
monitoring system

ASICs
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Epson Originals

Development of low-voltage system power supplies continues as part of the trend toward reducing power consumption.
However, in cases where not all system components can run on a single low-voltage power supply, multiple power supplies
are used for the same system. Consequently, many of today's portable electronic devices include dual (5 V/3.3 V) power
supplies, each with its own signals.

Level Shifter

Gated
1/0 buffer

Failsafe
1/0 Buffer

10 Power
Separation

Core Power
Separation

Since it is often the case with ASICs that several ICs are
connected in the same system, such systems are
typically required to handle two types of level signals
for 5V and 3.3 V power. In S1L50000 and S1X50000
series products, the inclusion of two power supplies
(such as 5V and 3.3 V power supplies) enables the
implementation of a bilevel (5 V, 3.3 V) signal interface
for each I/0 buffer. Such an interface is best suited for
applications that include high-speed signal processing
and high drive current capacity.

The use of the gated input buffer enables input in the
Hi-Z state, which has not usually been possible using a
buffer. In a system using dual-line power supply, the
high-voltage power supply may be cut off. Using this
function allows hot-plugging a PC card and achieving
lower power consumption in the backup mode of
PDA.

Even when system constraints preclude the
implementation of a dual power supply system,
it is still possible to provide an interface
between a 3.3 V single power supply chip and a
5V chip by implementing an input buffer that
does not include a forward diode (in the Voo
direction), which also provides failsafe support
for output.

o Interface with the devices of other power
systems can be possible by power separation of
1/0 cell area.

¢When mounted with RTC, power separation
between RTC area and Logic area can be
possible.
Power OFF can be possible in the non RTC area.

ASICs

5V 3.3v

T

5V Device - | |

5V
full swing

"

5v 5V 3.3V 33V
LA

(Internal, for 1/0)

\ 5V power supply OFF

5V Device q
Hi-Z state
(floated state)

~_—_~ 3.3V Device

Hi-Z state (Pin)E Internal input (L)

Gated control terminal (L)

5V 3. 3V, 3.3v

(Internal, for 1/0)
1 N

[

5V Device \;{— 3.3VCore -H . _~ 3.3V Device
5V -H 3.3v

Failsafe -H

interface -+H

T
f

7_}7 ‘..\\:H#:THH 7_}7

Ordinary input buffer Failsafe input buffer
m—_%«ww{} —— mT«wAF{}

Vpp1 System I/F |
Vbp1 System I/F

Vbp1 System I/F

Vbp2 System I/F RTC Area:

The inside of a core
is power separated.




)Yy [eC Epson Originals Package Lineup

Plastic Ball Grid Array (PBGA) WCSP
Epson ASICs will take the following countermeasures to meet requests received from many IC Chip Sdder Ball  Over Coat Resin Redistribution Circuit
customers to reduce EMI: M O\ o
Countermeasures ‘
________ \’\ICChip
for Solder Ball —
Interposer (Top surface) (Bottom surface)
E M I (Top surface) (Bottom surface)
v/ | Clock gating v/ | Power separation
Body Size Ball Pitch f Body Size Ball Pitch
PKG Type (rxm) (mm) FEETTEE Pin (mm) (mm)
v’ | SS (Spread Spectrum) v/ | Optimization of drive capacity PBGATUE256 e a2
16 24X2.4X0.8 0.5
PBGA1UC256 17 X 17 X 1.7
(PBGA1UE)
1.0
A A=A A 17 X 17 X 1.3 WCSP(S1L5028)
v/ | Multiphase delay clock v/ | Optimization of PIN arrangement X P 05
. . P . WCSP(S1L5075)
v/ | Adoption of input Schmidt circuit v/ | Housing of bypass condenser e AR ARG o
. WCSP(S1L5125)
v/| Slew rate control v/| Low noise F/F Quad Flat Non-leaded Package (QFN) 81 5.0 X 5.0 X 0.8 0.5
IC Chip WCSP(S1L60093)
, 49 3.0X3.0X0.8 0.4
(Top surface) Bottom surface) / il B
Lead
For long life time applications. Body Size Lead Pitch
PKG Type (mm) (mm)
* 5V single power supply with 0.35xm process SQFN4-24
* Pin-compatible 4X4X1.0 0.5
. . Since Epson ASIC does not need fixed power pins, it is possible to replace existing devices
Discontinued o _p abilit P P P P 9
. with pin compatibility.
devices ——
5X5X1.0 0.5
* MP path from FPGAs or CPLDs SQFN7-48
* Multiple CPLDs into 1 ASIC T R a5
SQFN9-64
D 9X9IX 1.0 0.5
CPLD A
A e  cpo A ]
:
ASICs ASICs
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Package Externals Package Externals

Plastic Fine-pitch Ball Grid Array (PFBGA) i

Body Size
PKG Type (mm) (mm) QFP & TQFP
IC Chip
PFBGA10U-144 PKG Type B°(‘r“!1/nf;ze '-e*(’rcr" r':";“h PKG Type Bo(dn¥ n':‘;ze Lea(lrc:‘ 'I:)tch
10X 10 X 1.2 0.8
TQFP12-48 + QFP20-144
(Top surface) (Bottom surface) solder Ball Interposer PFBGA12U-180 7X7X1.2 0.5
Body Size Ball Pitch 12X 12X 1.2 0.8 20 X 20 X 1.7 0.5
PKG Type (mm) (mm) * QFP12-48
PFBGAS5U-60 TXTXAT O
5X5X1.2 0.5 PFBGA14U-220
14X 14X 1.2 0.8 TQFP13-64
A 5X5X1.2 0.5 10X 10X 1.2 0.5
PFBGA16U-280
PFBGA6U-96 6% 6X 12 05 * QFP13-64 24X 24X 1.7 0.5
16X 16X 12 0.8 10X 10 X 1.7 0.5
PFBGA6GU-121
6X6X1.2 0.5 TQFP14-80
12X 12X 1.2 0.5
PFBGA7U-144 - . .
7X7X1.2 0.5 Very Thin Fine-pitch Ball Grid Array (VFBGA)
IC Chip
* QFP14-80
PFBGA7U-161
7X7X1.2 0.5 12X 12X 1.7 0.5
28 X 28X 1.7 0.5
= (Top surface) (Bottom surface) h Interposer
PFBGABU-161 8X8X1.2 0.5 Solder Ball TQFP14-100
Body Size Ball Pitch
PKG Type (,r‘,’m) (mm) 12X 12X 1.2 0.4
PFBGA8U-181
8X8X1.2 0.5
VFBGA4H-49 AX4X1.0 05
* TQFP15-100
PFBGA7U-100 VFBGA5H-81
7X7X1.2 0.65 RS L5 14X 14X 1.2 0.5
VFBGA6H-96
PFBGA8U-112 6 X8 X 12 065 6X6X1.0 0.5 24X 24 X 1.7 0.4
% QFP15-100
VFBGAGH-121
PFBGA8U-121 EX 8 X 12 065 6X6X10 0.5 14X 14X 1.7 0.5
VFBGA7H-144
PFBGA10U-160 7X7X1.0 0.5
10X 10 X 1.2 0.65 # TQFP15-128
VFBGAT7H-161 2% 7 X 1.0 0.5 14X 14X 1.2 0.4
PFBGA10U-180 ' '
10X 10 X 1.2 0.65
VFBGA8H-181 28 X 28 X 1.7 0.4
8X8X1.0 0.5 * QFP15-128
PFBGA12U-208 X 14X 17 o
12X 12X 1.2 0.65 VFBGA10H-240 : .
10 X 10 X 1.0 0.5
PFBGA7U-48 IX7X 1.2 0.8 * Can be on automobile
' ’ VFBGAT10H-121
PFEGABU-81 10 X 10 X 1.0 0.8
8X8X1.2 0.8
AT VFBGA10H-144 o 10 10 os
10X 10X 1.2 0.8 10X 10 X 1. :
ASICs ASICs




Gate Array Package List Gate Array Package List

Epson's Gate Array Series offers various packages for each base array.
Please select the most suitable package, based on the circuit specifications and number of input/output terminals.

Gate Array Package List is subject to change due to the preparation condition of the lead frame and the improvement of
production efficiency. Please consult Epson sales office when you are choosing packages.

S1L50000 Series
AL2-Series  SIL50062 SIL50122 SIL50282 SIL50552 S1L50752 S1L50992 SIL51252 SIL51772 SIL52502 S1L53352 S1L54422 S1L55062 SIL56682 S1L58152
AL3-Series  SIL50063 SIL50123 SIL50283 SIL50553 S1L50753 S1L50993 SIL51253 SIL51773 S1L52508 SIL53353 S1L54423 S1L55063 SIL56683 SIL58153
AL4-Series  SIL50084 SIL50124 S1L50284 S1L50554 S1L50754 S1L50994 S1L51254 SIL51774 S1L52504 S1L53354 SIL54424 S1L55064 S1L56684 SIL58154

S1L5V000 Series

AL2-Series S1L5VO12 S1L5v042 — SILBV112 — S1L5v252 - S1L5v482 Raw Gates 5.8k 120k 288k 555k 758k 992k 12568k 1771k 250.2k 3359k 4422k 506.7k 668.6k 815.5k
AL3-Series SILBVO13 S1L5V043 SIX5V513* SIL5VII8 S1X5Vv623* S1L5V253 S1X5V5633* S1L5Vv483 AL2-Usable Gates 2.9k 6.0k 144k 26k 357k 467k 566k 797k 1126k 1445k 176.9k 2027k 2675k 326.2k
AL4-Series S1L5V014 S1L5V044 S1X5V514* SIL5V114 S1X5VE24* S1L5V254 S1Xb5V534* S1L5Vv484 AL3-Usable Gates 5.1k 106k 25.3k 472k 644k 844k 1007k 1328k 1877k 2519k 309.5k 354.7k 468.0k 570.9k
Raw Gates 8.9k 42.0k 26.0k 109.3k 90.3k 254.4k 235.0k 479.9k AL4-Usable Gates 5.5k 1.4k 273k 528k 720k 943k 1195k 168.2k 2377k 319.1k 3979k 456.1k 601.7k 734.0k
AL2-Usable Gates 2.7k 12.6k — 32.8k — 63.6k - 119.9k Pads 48 64 56 104 88 144 124 168 144 192 168 216 188 224 264 308 352 376 432 480
AL3-Usable Gates 5.4k 25.2k 14.3k 65.6k 49.7k 139.9k 129.3k 239.9k Pad Pitch 70u 70u80u70u80u 70u80u70u80u 70480070480 80u 80u 80u 80u 80u 80u 80w
AL4-Usable Gates 6.2k 29.4k 16.9k 76.5k 58.7k 165.4k 152.8k 287.9k PKG Pin PKG Type
Pads 48 104 168 256 308 TQFP 48 TQFP12-48 A A A A A A A N
PKG Pin PKG Type QFP 48 QFP12-48 A A A A A A A A N
TQFP 48 TQFP12-48 A A TQFP 64 TQFP13-64 A A A A A A A A A LQ N
QFP 48 QFP12-48 A A QFP 64 QFP13-64 A A(56) A A A A A A A A N
TQFP 64 TQFP13-64 A A A N TQFP 80 TQFP14-80 A A A A A A A A A A A A A
QFP 64 QFP13-64 A A A N QFP 80 QFP14-80 A A A A A A A A A A A A A N
TQFP 80 TQFP14-80 A A A TQFP 100 TQFP14-100 A A A A A A A A A A N N
QFP 80 QFP14-80 A A A A TQFP 100 TQFP15-100 A AB8) A A A A A LQ A LQ LQ N N
TQFP 100 TQFP14-100 A A A N QFP 100 QFP15-100 A AB8) A A A A A A A LQ LQ N N
TQFP 100 TQFP15-100 A A A LQ TQFP 128 TQFP15-128 A(104) A A A A A A LQ LQ N N
QFP 100 QFP15-100 A A A LQ QFP 128 QFP15-128 A(104) A A A A A A LQ LQ N N
TQFP 128 TQFP15-128 A (104) A A LQ QFP 144 QFP20-144 LQ A A A A A A A LQ LQ LQ N
QFP 128 QFP15-128 A (104) A A LQ QFP 176 QFP21-176 N N N N N N A(168) A A(168) A A A LQ LQ
QFP 144 QFP20-144 A A A QFP 208 QFP22-208 N N N N N N N N N N N A A A A
QFP 176 QFP21-176 N N A (168) A LQ QFP 216 QFP21-216 N N N N N N N N N N A A LQ LQ LQ N N N
QFP 208 QFP22-208 N N A A QFP 256 QFP22-256 N N N N N N N N N N N N N LQ LQ LQ
QFP 216 QFP21-216 N N N A LQ QFN 24 SQFN4-24 A A A N N
QFP 256 QFP22-256 N N N LQ LQ QFN 32 SQFN5-32 A A A A N
QFN 24 SQFN4-24 A N N N QFN 48 SQFN7-48 A A A A A A A
QFN 32 SQFN5-32 A A N N QFN 64 SQFN9-64 A A(56) A A A A A A A
QFN 48 SQFN7-48 N A A N A: Available for mass production
LQ: Quality assurance required (Lead frame required to be developed)
QFN 64 SQFN9-64 N A A A N: Not available A( ): Usable up to the numbers of pins in the parenthesis
A: Available for mass production
LQ: Quality assurance required (Lead frame required to be developed)
N: Not available A( ): Usable up to the numbers of pins in the parenthesis
*:Analog PLL built in master
ASICs ASICs
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Gate Array Package List Package's Thermal Resistance

Among LSIs, chip temperatures (Tj) rise as power consumption increases. The chip temperature of a packaged IC
can be calculated based on the ambient temperature T,, the package's thermal resistance 8-,
and the power dissipation Po as shown below.

S1L60000 Series Chip temperature (Tj) = Ta + (Po x 8j-a) (°C)
AL3-Series S1L60093 S1L60173 S1L60283 S1L60403 S1L60593 S1L60833 S1L61233 S1L61583 S1L61903 S1L62513 As a general rule, the chip temperature (T;) should be kept under 125°C. Note also that the package's thermal
AL4-Series  S1L60094 S1L60174 S1L.60284 S1L60404 S1L.60594 S1L.60834 S1L61234 S1L61584 S1L61904 S1L62514 resistance varies widely depending on the mounting method and the presence or absence of forced cooling.
Raw Gates 99.2k 171.8k 284.4k 400.3k 5954k 831.6k 1,234.9k 1,587.8k 1,903.0k 2,519.6k
AL3-Usable Gates 59.6k 103.1k 1422k 200.2k 2977k 332.7k 494.0k 635.1k 761.2k 1,007.9k
AL4-Usable Gates 69.5k 120.2k 184.9k 260.2k 387.0k 4158k 6175k 793.9k 951.5k 1,259.8k QFP PBGA
70um Pads 112 148 188 224 272 - - - - -
80um Pads . - . . . 284 344 388 424 488 Package 61a (C/W) B1e Package 612 (T/W) Bre
PKG Pin PKG Type Type Om/sec  Im/sec  2m/sec  (T/W) Type Om/sec  Im/sec 2m/sec  (CT/W)
TQFP 48 TQFP12-48 A A A N QFP12 51 46 44 6 PBGA1U 24 21 20 4
FP 48 FP12-48 A A A N
Q Q A A A A A e QFP13 48 45 43 6
TQFP 64 TQFP13-64
QFP14 44 41 39 6 PFBGA
QFP 64 QFP13-64 A A A A A A
TQFP 80 TQFP14-80 A A A A A A A QFP15 41 39 37 6 Package 1 (T/W) Bic
QFP 80 QFP14-80 A A A A A A QFP20 36 33 31 6 ype  om/sec  1m/sec  2m/sec  (T/W)
TQFP 100 TQFP14-100 A A A A A QFP21 34 31 29 6 PFBGAS 43 40 38 3
TQFP 100 TQFP15-100 A A A A A LQ LQ
- - - - - — — i 27 24 22 e PFBGA6 40 37 35 3
QFP 100 QFP15-100
VAR = Ll s G PFBGA7 34 31 30 3
TQFP 128 TQFP15-128 A A A A A LQ LQ
TQFP13 47 44 42 4 PFBGAS 31 o8 57 3
QFP 128 QFP15-128 A A A A A LQ LQ TQFP14 e e . P
QFP 144 QFP20-144 N A A A A LQ LQ N PFBGA10 30 22 21 3
aFp 176 QFP21176 N N A A A LQ N N 18IA71 42 26 a 4 PFBGAI12 24 21 20 5
QFP 208 QFP22-208 N N La La A A A N PFBGA13 23 21 20 3
H N N N LQ LQ LQ LQ LQ N
e W o PFBGAT6 20 18 17 3
QFN 24 SQFN4-24 N N N Package e i
QFN 32 SQFN5-32 A N N Type Om/sec Im/sec  2m/sec  (C/W) VFBGA
2 A A A A
QFN 48 SQFN7-48 SQFN4 42 39 37 5 oW .
QFN 64 SQFN9-64 A A A A A A N I-a e
f SQFN5 40 37 35 5 PaTcyk:ge
A: Available for mass production N
LQ: Quality assurance required (Lead frame required to be developed) SQFN7 31 28 25 5 Om/sec m/sec em/sec (C/W)
N: Not available A( ): Usable up to the numbers of pins in the parenthesis
SQFN9 26 23 21 5 VFBGA4 48 45 43 8
VFBGA5 43 40 38 3
VFBGAG6 40 37 35 8
VFBGA7 34 3i 30 3
VFBGAS8 31 28 27 &
VFBGA10 30 22 21 3
e Values listed above are typical values, but the thermal resistance can easily
vary depending on conditions. Allow the margin of Max. #15°C/W at 6j-a
and Max. #3°C/W at 8j-c
* QFP, QFN, PBGA
Implementation board: JEDEC standard board
(114.3 x 76.2 x 1.6mm, 4 layers)
* PFBGA, VFBGA
Implementation board: (114.5 x 101.5 x 1.6mm, 4 layers)
e Values listed above are shown only for reference, as they are not
guantitative values.
ASICs ASICs
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I [ User Interface Development Flow Y [e5

In order to flexibly comply with the customer’s design stages, Epson offers two types of user interfaces. The development
lead time and development costs are determined by the interface of your choice.

Casel

coromer ) ¢ ) GEETED
Test-bench | Pin assign., Test pin info. We have an easy and safe file
transfer service.

In this interface, the Verilog-HDL or VHDL source file and test pattern after the completion of the
RTL interface functional simulation are supplied to Epson for the logic synthesis and subsequent jobs.

Ty Timing const., etc.
Epson an o OE Interface Flow ;
8% I RTL RTL
== i
Epson 20 ; ; ;
p: A _g_g_ E__’ Simulation ’ Logic synthesis, DFT, etc. |
Case2 g i
[0}
- . . ' ew ; VCD VCD
In this interface, the Verilog-HDL gate level netlist and test pattern after the completion of the !
Pre-Sim logic simulation are supplied to Epson for the layout, wiring, and subsequent jobs. - : Template Netlist l
. 1 Logic synthesis Librar:
interface i (Design Compiler), K —pack—
i Formal verifica. | 'y
1 .
! ! H i [case of netlist I/F] |
i - Netlist I'T """"" > Netlist l' """"""""" -==>P
v
1 1
! SDF i
H 1 H q v y
H i H Request advice
\ 4 v in e
g - - on problems in < DFT,
i _Netlist Library logic synthesis Scan ins.,
c = K c = = + @ L_’ simulation Pack Formal verifi.,
2 S o6 ] 2 o o o - - NC-Verilog, H Result of STA | |« P&R, STA,
D c = < © % % c - IS ! Verllog—?(L, ! Generate APF,
© S c S 4 - 2 2 © i ModelSim I ; Simulation,
— 5 = > = () n 1 i Netlist
© $ G & e ] © H 1 etc.
S T C Y @ = c O 1 v 1
2 v @ = Q © 9 & I ! SDF
T o & 9 > c 25 ' VCD oo ——
c © = o o S g H Simulation
2 &2 - k) 5sa i
£ o 2
% "g,'; E o < i 1 Timing
=+ = ! (Simulation., > Library error list.
s=p | \formal verifi. /, Pack I Waveform
Analysis, Investigation, (RS )
Check, etc. s

> B | —
>|  Sign-off Manufacture ES |

Lot et IPost- Supported series
Synthesis Simulation ayout
Y Simulation Technology 0.35um 0.25um 0.15um
o o Library Pack S1L50000
Determine macra cll 40 be mplemented Y Gate Array $1L60000 -
S1L5V000
Macro Cell S1X5V000
: : Embedded Array S1X60000 (S1X80000)
Implementation Interconnection S1X50000
Base Array Process
Fabrication Standard cell - S1K60000 S1K80000

Supported tools

Category Tool name

Logic synthesizer Design Compiler
Sample Completion/
Simulator Verilog-XL, NC-Verilog, ModelSim(Verilog), ModelSim(VHDL)*

Sample Evaluation

* 1 Not available for S1L5V000, S1X5V000, S1X80000, S1K80000 series
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LELS N Epson ASIC Website

BMEpson Website Presents ASIC product information

<global.epson.com/products_and_drivers/semicon/products/asic/>

<ASIC HP>

ON ABOUTEPSON |  INVESTORRELATIONS | NEWS | SOCIAL LITY DRIVERS
EXGEED YOUR VISION

Home > Epson Products & rivers > Semiconductors > Products > ASICs < Semicon SiteMap

ASICs Sales & Support
Genera Embedded Arays ——

Your reliable ASIC development partner

Epson has long experience in offering a variety of ASIC solutions to customers with its products of gate arrays, embedded arrays and standard cells.
Epson continues to be your reliable ASIC development partner, meeting your demand for low profile compact products with quick turn around and
developing design environments that always satisfy you.

B B
Y=

NOTICE

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

1. This document may not be copied, reproduced, or used for any other purpose, in whole or in part, without the consent of Seiko Epson Corporation(“Epson”).
2.

Before purchasing or using Epson products, check with our sales representative for the latest information. Always consult Epson’s web site or other sources for the
latest information.

3. Information provided in this document concerning application circuits, programs, usage, etc., are for reference only. Epson makes no guarantees against any
infringements of or damages to a third party intellectual property rights or any other rights resulting from the information. Epson does not give any licenses to use
the intellectual property rights or any other rights of a third party or Epson under this document.

4. Epson is committed to constantly improving quality and reliability, but semiconductor products in general are subject to malfunction and failure. Customers using
Epson products assume responsibility for ensuring that their hardware, software, and systems are designed with essential safety to ensure that any malfunction
or failure of Epson products would not cause harm to life or health or cause damage to property. During design of the customers’ products using Epson products,
check the latest information of Epson products (in this document, specifications, data sheets, manuals, Epson’s web site, etc.) and comply with the latest
information. If using information from technical content, programs, algorithms, examples of application circuits, or other information indicated in product data,
schematics, tables, etc., from the above materials, etc., the customers should evaluate their own individual products and overall systems thoroughly and decide
whether to use Epson products with the products and systems at their own responsibility.

5. Epson has prepared this document carefully and accurately as much as possible, but Epson does not guarantee that the information presented herein is error-free.

Epson assumes no responsibility for any damages caused by the customers resulting from information errors in this document.

No dismantling, analysis, reverse engineering, modification, alteration, adaptation, reproduction, etc., of Epson products is allowed.

Epson products are intended for use in general applications (office equipment, communications equipment, measuring instruments, home electronics, etc.) and

applications individually listed in this document. Our products are not intended for use in the applications specified below where particular quality or reliability

is required or where a malfunction or failure could cause harm to life or health or serious damage to property or have a serious impact on society. Customers
wishing to use our products in any of the following specified applications (other than applications individually listed in this document) should contact our sales
representative in advance.

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

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

¢ Medical equipment intended for maintaining life

* Relay equipment to be placed on sea floor

* Power station control equipment

 Disaster or crime prevention equipment

o Traffic control equipment

¢ Financial equipment

* Other applications requiring similar levels of reliability as the above

8. Epson products listed in this document and their associated technologies may not be used in equipment or systems that are prohibited to manufacture, use or
sell under the laws, regulations, or rules in Japan or any other countries. Furthermore, Epson products and their associated technologies may not be used for the
development, etc., of weapons of mass destruction, for military uses, or other military applications. If exporting Epson products or their associated technologies, be
sure to comply with the Foreign Exchange and Foreign Trade Control Act in Japan and other export-related laws and ordinances in Japan and any other countries
and follow the required procedures as provided by the relevant laws and ordinances.

9. Epson assumes no responsibility if our products are used in violation of conditions listed in this document and such use results in damage.

10. Epson assumes no responsibility if customers transfer, loan, etc., our products to a third party and these results in damage.

11.  For more details or other concerns about this document, contact our sales representative.

12. Company names and product names listed in this document are trademarks or registered trademarks of their respective companies.
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[Registered trademarks, trademarks, and company names]

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

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

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

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

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