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1. Epson ASIC line-up

Macro cells

PLL
32kHz -> 200MHz
5MHz -> 200MHz

SRAM
1-port
2-port (1R+1W)
Dual port (2R+2W)

ROM
1k to 256k-bit
1k to 512k-bit/0.15um

0.35um

0.25um

0.15um

Gate array Standard cell

5V single power supply

S1L5V000

S1L50000

S1L60000

S1X5V000

S1X50000

S1X60000

S1X80000S1L80000 S1K80000

Embedded array

Under planning

L X K
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2. Target of device to replace

This slide includes the trade mark of the 3rd party.

Target of Epson ASICs

・Logic size ： ～8００k gates
・Pins  ： ～２80 pins
・Supply voltage ： 5V～1.8V

10nm
20nm
40nm
55nm
65nm
90nm
110nm
130nm
0.15um
0.18um
0.25um
0.35um
0.6 um
1.0 um

Discontinued ASIC

Renesas (ex-NEC)
Socionext (ex-Fujitsu)

EOLed or short supply PLDs

MachXO3
MachXO2

ispMACH4000ZE

MachXO

ispMACH4000

iCE40

ASIC
SoC

PLD
FPGA, CPLD

V
10

II
S1X８００００/S1K８0000

S1L6００００/S1X60000

S1L５００００/S1X50000

0.15um

0.25um

0.35um
S1L５V000 （5V single）

Able to replace depending on 
actual usage of PLDs

(logic size, clock speed, IP etc.)

Target for S1L80000
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3. PLD examples in target areas

Intel Product name process

Intel Agilex
FPGA & SoC

9, 7, 5 14nm Intel

Stratix
High-end FPGA

10, V, IV, III, II
14nm Intel
28, 40, 65, 90, 
130nm

Arria
Mid-range FPGA

10, V, II 20, 28, 40, 90nm

Cyclone
Low-cost FPGA

10, V, IV, III, II
20, 28, 60, 65, 90, 
130nm

MAX
Low-cost PLD

MAX 10 FPGA
MAX V, II CPLD

55nm
180nm

This slide includes the trade mark of the 3rd party.
Target of Epson ASICs： small-size and low-cost PLDs

High

Mid

Low

Data center, FA, automotive applications

Lattice Product name process

FD-SOI
FPGA

Certus-NX
CrossLink-NX
MachXO5-NX

28nm

ECP
FPGA

ECP 5, 3, 2
XP 2

40nm

iCE40
Low Power FPGA

Ultra, LP, HX 40nm

MachXO
Low-cost FPGA

MachXO 3, 2 40, 65, 130nm

ispMACH
Low-cost CPLD

4000 ZE, V, Z
(M4A3, M4A5)

130, 180nm

Communications, Data center, Broadcast, Automotive applications

I/O expander, Interface, motor control applications

Cyber security, Data center, Rader applications
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4. ASIC vs. PLD comparison

ASIC CPLD FPGA

Unit price ✔
No NRE ✔ ✔
Power consumption ✔ ✔
Usable gates ✔
Memory size ✔
Clock speed ✔
Instant on ✔
Small outline ✔ ✔
Manufacturing TAT ✔ ✔
Long-term supply ✔
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5. Actual PLD replacement projects

Replacement target ASIC product Package

Low-cost FPGA Spartan S1L5V04
S1L5125
S1L6028
S1L6028

P-LQFP100-1414-0.50
P-LQFP100-1414-0.50
P-TQFP080-1212-0.50
P-TQFP128-1414-0.40

Low-cost FPGA Cyclone S1L5055
S1X5000
S1L5335

P-LQFP144-2020-0.50
P-LQFP100-1414-0.50
P-TFBGA-280-1616-0.80

Small-size FPGA MAX10 S1L5177
S1L5028
S1L5055

P-LQFP080-1212-0.50
P-LQFP100-1414-0.50
P-LQFP144-2020-0.50

CPLD MAX2
MAX5

S1L5055
S1L5028

P-LQFP144-2020-0.50
P-TQFP100-1414-0.50

CPLD MACH S1L5V01
S1L5012
S1L5028
S1L5055

P-LQFP048-0707-0.50
P-TFBGA-096-0606-0.50
P-LQFP100-1414-0.50
P-LQFP144-2020-0.50

Low-cost FPGA
Small-size FPGA Built-in PLL

0.15um Gate array S1L80000 series
> next page

This slide includes the trade mark of the 3rd party.

S1L80000
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6-1.  S1L80000 series  Plan

S1L8010 S1L8020 S1L8030

Power supply Pad count Power supply Pad count Power supply Pad count

Core 1.8V
I/O 3.3V

１00 Core 1.8V
I/O 3.3V

１４４ Core 1.8V
I/O 3.3V

280

3.3V single power supply with LDO*

*LDO needs external capacitors

PLL

RAMRAM RAM RAM

PLL

PLL LDO

 0.15um Gate array
 Built-in PLL and Dual port SRAM
 Replacement with PKG compatibility
 Shrinking to the optimal PKG for the required number of customer IOs

PLL

RAM RAM

PLL

RAM RAM
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tentative S1L8010 S1L8020 S1L8030

Usable gates 4LM 120K 230K 650K

Usable gates 5LM 135K 255K 720K

Usable pads 100 144 280

Available PKG examples
Line up

QFP48, 64, 100
VFBGA5H-81
VFBGA6H-121

QFP48, 64, 100, 144
VFBGA5H-81
VFBGA6H-121

QFP64, 100, 144, 208, 256
PFBGA14U-256
PFBGA16U-280

Power supply voltage Dual: Core 1.8V, I/O 3.3V
Single： ３．３V

Dual: Core 1.8V, I/O 3.3V Dual: Core 1.8V, I/O 3.3V

Target operating 
frequency

Dual: 120MHz
Single： 40MHz

Dual: 120MHz Dual: 120MHz

LDO w/external capacitor Core 1.8V  up to 30mA - -

PLL 5M->200MHz 1pc 2pcs 2pcs

Embedded SRAM - DP-RAM: 16b x 256w x 4pcs DP-RAM: 16b x 256w x 4pcs

Device characteristics
S1X80000

Internal gate delay:  34.5ps/1.8V 2-input NAND Typ.
Power consumption: 0.063uW/MHz/gate 2-input NAND typ.
Drivability of output buffer:  IOL=2, 4, 8, 12mA at 3.3V

Others Gate array configurable SRAM 1port/2port
OSC buffers for external x’tal

6-2. S1L80000 series  Spec. draft

https://www.epson.jp/prod/semicon/information/package_lineup.htm
https://www.epson.jp/prod/semicon/products/asic/embeddedarray.htm#ac0201
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6-3.  PKG compatible PLD examples

PFBGA14U-256

QFP15-100PIN
P-LQFP100-1414-0.50

Lattice TQFP LCMXO LCMXO256 LCMXO640 LCMXO1200 LCMXO2280
LCMXO2 XO2-256 XO2-640 XO2-1200 XO2-2000

Intel TQFP MAX II EPM240 EPM570
MAX V 5M80Z 5M160Z 5M240Z 5M570Z

QFP20-144PIN
P-LQFP144-2020-0.50

Lattice TQFP
LCMXO LCMXO640 LCMXO1200 LCMXO2280
LCMXO2 XO2-640U XO2-1200 XO2-2000 XO2-4000 XO2-7000
ECP5 LFE5U-12 LFE5U-25 LFE5U-45

Intel TQFP

MAX II EPM570 EPM1270
MAX V 5M240Z 5M570Z 5M1270Z
MAX 10 10M02SC 10M04SC 10M08SC 10M16SC 10M25SC 10M40SA 10M50SA
Cyclone10 10CL006 10CL010 10CL016 10CL025
Cyclone4 EP4CE6 EP4CE10 EP4CE15 EP4CE22

AMD TQG Spartan-6 XC6SLX4 XC6SLX9

VFBGA6H-121
P-VFBGA-121-0606-0.50 Lattice csfBGA LCMXO3 XO3L-640 XO3L-1300 XO3L-2100 XO3L-4300

iCE40 LP LP1K

PFBGA14U-256
P-TFBGA-256-1414-0.80

Lattice caBGA

LCMXO LCMXO640 LCMXO1200 LCMXO2280
LCMXO2 XO2-2000 XO2-4000 XO2-7000
LCMXO3 XO3L-1300 XO3L-2100 XO3L-4300 XO3L-6900 XO3L-9400
ECP5 LFE5U-12 LFE5U-25 LFE5U-45
iCE40 HX HX8K

Intel UBGA Cyclone10 10CL006 10CL010 10CL016 10CL025
Cyclone4 EP4CE6 EP4CE10 EP4CE15 EP4CE22

PBGA1UC256
P-LBGA-0256-1717-1.00

Lattice ftBGA LCMXO LCMXO640 LCMXO1200 LCMXO2280
LCMXO2 XO2-1200U XO2-2000 XO2-4000 XO2-7000

Intel FBGA

MAX II EPM1270 EPM2210
MAX V 5M570Z 5M2210Z 5M1270Z
MAX 10 10M04DA 10M08DA 10M16DA 10M25DA 10M40DA 10M50DA
Cyclone V 5CEBA2 5CEBA4
Cyclone4 EP4CE6 EP4CE10 EP4CE15 EP4CE22

AMD FTG Spartan-6 XC6SLX9 XC6SLX16 XC6SLX25 This slide includes the trade mark of the 3rd party.
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0. Specification review, estimate
PLD model number,

Package,

logic gate count,

clock speed,

IPs, etc.

1. Submission of design data
RTL, VCD, pin-assignment, SDC

2. Check ASIC design data
Simulation, STA, timing error check

3. Sign-off
Customer specifications

4. Evaluation of ES

7. ASIC development flow
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