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Hosted on GitHub* Iz woer Google

github.com/google/skywater-pdk

No NDA, nothing to sign?, just clone
and run: make timing

E google / skywater-pdk @uUnwatch v 115 frUnstar 12k % Fork 114

# Some larger bits in submodule on foss-eda-tools.googlesource.com

A Google CLA require to contribute to repository
j-.mp/du20-sky130
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‘Just” Digital Standard Cells

Library Name Type
sky130_fd_sc_hd High Density
sky130_fd_sc_hdll + Low Leakage
sky130_fd_sc_hvl High Voltage
sky130_fd_sc_hs High Speed
sky130_fd_sc_ms Medium Speed
sky130_fd_sc_Is Low Speed

sky130_fd_sc_lIp Low Power

Cells

163
111

56

150
150
153

186
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The current status

1. [Done]
2. [Done}

o ok

Digital Standard Ce

Base primitives + Automated DF

s

B

Analog /RF primitives/

IO and Periphery Cells

Build spaces for SH

AM” / Flash

OpenRAM SRAM Compiler
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Hosted on GitHub#

Digital IP - released
SoC support in days
Includes examples
Complete GDSII

[ efabless / openlane

(Custom Scripts)

—

RC Extraction
(DEF2SPEF)

STA
(OpenSTA)

> Watch «
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Now what ....

What can | do with the
130nm process?



e |ntel Chips

13

2000
Intel® Pentium® 4
processor

Initial clock speed:
1.5GHz

Transistors:
42 million

Manufacturing technology:
0.18 micron

17
2008

Intel® Core™2 Duo
processor

Initial clock speed:
2.4GHz

Transistors:
410 million

Manufacturing technology:
45nm

14

2001
Intel® Xeon®
processor

Initial clock speed:
1.7GHz

Transistors:
42 million

Manufacturing technology:

0.18 micron

18

2008
Intel®* Atom™
processor

Initial clock speed:
1.86GHz

Transistors:
47 million

Manufacturing technology:
45nm

15

2003
Intel® Pentium® M
processor

Initial clock speed:
1.7GHz

Transistors:
55 million

Manufacturing technology:

90nm

19

2010
2nd generation Intel®
Core™ processor

Initial clock speed:
3.8GHz

Transistors:
1.16 billion

Manufacturing technology:

32nm

16

2006
Intel® Core™2 Duo
processor

Initial clock speed::
2.66GHz

Transistors:
291 million

Manufacturing technology:

65nm

20

2012
3rd generation Intel®
Core™ processor

Initial clock speed:
2.9GHz

Transistors:
1.4 billion

Manufacturing technology:
22nm

= = €= 7 coi

I: E .
i) SR 3 )
e 'v -.u. i




e |ntel Chips
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StriVe SoC
Family



striVe RISC-V SoC SKY130

striVe SW130nm (2.743 x 2.751 mm?)

SPI flash 1/O UART

 \

RST RQ ¢$B CLK100 101 102 103 Tx Rx
L] B B EEEERER
VDD3V3 BH—— StriVe RISC-V
vss BH— 32R VI core
vDD1V8 BH——
reset — GPIO15
| SPI master | |UART| —ll GPIO14
—Hll GPIO13
manual . 16 OE —ill GPIO12
reset striVe_soc ﬁ'/_l : PO ——ll GPIO11
65| GPIO —Hll GPIO10
= e
v 16 pi
SRAM (16 pins) @ Grio7
mfgr_id Zecps2 g] G, o 1 GPI06
SCK lh—] prod_id ——l GPIOS
SDI BH— striVe_spi ‘mask_rev - —ll GPIO4
SDO BH— ndalons SPI trap ——ll GPIO3
CsB BH— controller pll_bypass _L_ —: gplgz
T 1 GPIO1
—ll GPIOO
enable | | trim
X1 All-digital
X0 Il PLL -
striVe Open SoC
XCLK I}
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striVe RISC-V SoC SkyWater sky130

striVe3 openram_tc_1kb

striVe

striVe2
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2.743 x 2.751 mm2 2.013 x 2.042 mm2 4.301 x 4.451 mm2 2.013 x 2.042 mm?
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striVe RISC-V SoC SkyWater sky130

striVe2
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2.743 x 2.751 mm?2 2.013 x 2.042 mm2
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4.301 x 4.451 mm2

OpenROAD

openram_tc_1kb

2.013 x 2.042 mm?
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striVe Features Details

M Si
- Standard Cells Memory Type Extra Features

Logic RAM (DFF)

strive
strive2
strive3
strive4
strived

strive6

PicoRV32
PicoRV32
PicoRV32
PicoRV32
PicoRV32
PicoRV32

fd____hd
OSUu_
OSu_
fd_sc_hd
fd hd

OpenRAM

Logic RAM (DFF)

OpenRAM
OpenRAM
OpenRAM

DFT



Initial Open SoC Plans

®
xSoC

IP

Core
®

Process

®

striVe striVe3 striVe6
striVe2 striVe5

Baskin M
Engineering
H“ W\\H HW MICHIGAN

openRAM FASoC openFPGA

oSu <3

BLUE CHEETAH

ssssssssssss

CHIPS
{’A @ ALLIANCE
RISCV lowRISC
PicoRV32 lbex swerV_xx

== sKywater  sky13o

TIL

2020 2021

efabless:



What’s Next?



BUILD-MEASURE-LEARN-REFINE

Give it to users to test in

o their use case
Design it Quick

Build it Cheap EASURE

Learn from it, viability,
feasibility, desirability

Do it Again




Open source shuttle program!
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MGMT Area

5 é@&ea
= i | RV32CPU + SRAM (
o .
(& | A A
o =
: 4 A
: ishbone Interconnect Fabric (2x4
| A
E = (7] hip Logic Analyzer

i
~ Nov 30, 2020
. Standard Harness Setup || User Space ||
- Management/User resources
* 40 open slots S— j

« ~100parts & 5 harness boards
- Stay tuned for the spec in a couple of weeks Caravel SoC



Caravel Packaging WCSP
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Join the Team & Contribute

ne SkyWater PDK Slack Space - https://join.skywater.tools
ne OpenLane flow for digital PnR can be found at https://openlane.io

ne documentation is at https://docs.skywater.tools
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Future Dialup
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Designing new cells
for SkyWater 130nm

James Stine

Tuesday, September 22, 2020 16:00
GMT
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~OpenRAM

soo

OpenRAM
on SkyWater 130nm

Matt Guthaus

Tuesday, October 20, 2020 16:00 GMT




Magic VLSI Layout Tool

Current distribution version 8.2

Magic for DRC checks
on SkyWater 130nm

Tim Edwards

Tuesday, November 17, 2020 16:00
GMT
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One Big Team

Open Source SkyWater PDK

GO gle ;;rsmuuoter

Industry partners

Dantmicro  efabless:

Open Source MPW Shuttle Program

Google efabless:

Academic partners

Ohio Supercomputer Center

An OH-TECH Consortium Member
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THANK YOU

— Questions —



Backup Slides



WHAT'S NEEDED TO DESIGN

An ASIC

AND
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HEIGHT 190um
SIZE 280um
Preferred bonding
1 & i
A ) i e °
\ y g ‘ 0‘ Q o0 AS o
\ \ # 2N\ b ’ 3 88 2 o D w c3 A4 A6
Ve cad @98 WY ' % A o - 5 ®
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S l ) Y [ ] [ X J [ ] F5 D4
£, 4. F3 g KBS
BODY 3.5 X 3.5mm A
PAD 23 X23mm . -
QPs 8709 . .
Preferred bonding pinout
Al ANALOG_OUT DI ADCO_IN
A2 COMP_INP D2 VDDIVS
A3 COMP_INN D3 X0
: A4 SER_TX D4 VSS
- A5 FLASH_IOI D5 FLASH_IO2
[ - A6 SER_RX D6 SDO
. Bl VREF_H El  GPIO[0]
F— B2 VREFL E2 SCK
g B3 XI E3  GPIO[9]
g, : B4 FLASH_CSB E4  GPIO[S)
B BS FLASH_CLK ES  GPIO[11]
L B6 XCLK E6 CSB
e Cl ADCIIN FI  GPIO[1]
PN g C2 VDD3V3 F2  GPIO[2)
- ]

3 .
B (’ﬁ Al R C3 IRQ F3 GPIO[3]
C4  GPIO4] F4 GPIO[10]

g CF ) e
2 = fF 3
’ 9 } " I/ l \ C5 FLASH_I03 F5  GPIO[15)
i ) C6 FLASH_IO0 F6 SDI
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WHY
CUSTOM
ASICs

OA vast & diverse community hardware designers

\
\\ BEFORE

OReduce cost in your overall application
OOptimize performance and power efficiency via integration
OReduce the size and enable superb Product Design

OProtect Intellectual Property through hardware embedding
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PDK Data
iIsn’t open

ASIC isn’t
OPEN

j.mp/du20-sky130
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OpenLANE

Fully automated FOSS RTL to GDSII
based on OpenROAD

Mohamed Shalan

Tuesday, July 28, 2020
16:00 GMT
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