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Swissbit Company Overview

* Founded 2001
« ~450 Employees
- Data Storage and Security Solutions
 NAND Flash Products (SSDs, Cards, USB, ...)
 Security Products
- Key Segments:
* Industrial, Enterprise&Networking, Edge Computing, Transportation,
Medical, Financial
- Sites:
« Switzerland (Bronschhofen HQ)
« Germany (Berlin, Konstanz, Dusseldorf, Munich)
* USA, Japan, Taiwan
- Advanced Packaging, Manufacturing and Test Facility in Berlin
« ~200 employees
« WWW: www.swissbit.com
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http://www.swissbit.com/

Providing full control of value chain
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>150

active Hardware
Variants

256m 10. 000

SMD componenh 12 inch Wafer pr
(caps / res) 1 year
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High-quality Manufacturing and Mass Customization

Established

2002 Swissbit Germany AG

2019 New fab on 10.000m?
incl. clean room

Production

2 million units per month
depending on product mix

Advanced 3D semiconductor
Packaging, Test, BI, Data- &
Certificate upload

Shift system
2417 - 5 shift system
Certifications

SO 9001:2015 — IATF 16949 —
[SO 14001 - SO 27001 - I1SO 50001
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The Semiconductor Industry Is at an Inflection Point!
Higher complexity enabled by =» divide and conquer”

= Predicted by Gordon Moore - SysMoore Era -~
® i3 (System) . 5‘ N
= -
3 Q.
e -onstmer & System-In-Package
GEJ Networking > = N
7 HPC/Data Center E: Domp“e SHOMMance
> : 9 . Data Throughput
N Mobile a
g °* Memory

loT / Edge S

Automotive

Memory Moore’s Law

(Silicon)

Moore’s Law is slowing down... System-On-Chip
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Why Chiplets are Reshaping the Future of Custom Silicon

Benefits
Scalable Interoperability Cost-Performance Optimization
Chiplets enable a modular, standards-based They allow targeted innovation across
approach that supports flexible integration, future- subsystems, helping balance performance and
proofing, and cross-industry compatibility. cost more efficiently than monolithic designs.

Ecosystem Collaboration Enhanced Security

Chiplets drive industry alignment by
encouraging reuse of proven IP and enabling
critical standards that foster cross-vendor

Chiplet architectures support tailored
security measures to protect against

integration. emerging threats in complex systems.
Optimized Performance and Power: Design Flexibility
Chiplets can be optimized for their specific functions They unlock greater architectural freedom,
and technologies, improving the SoC's performance allowing developers to customize systems for
and power efficiency. Chiplets can also be placed specific workloads and market needs.

closer together, reducing the interconnects' latency and
power consumption.
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Monolithic

Flash Controller Concept solution

Host IF Chiplet

Flash Die

Topology .
Host IF — developing fast
Flash Storage — developing fast System Memo

Controller Chiplet
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Shift from Monolithic to Chiplet Ecosystem

* Traditional: Monolithic
 E.g.: Hyperstone USB 3.1
NAND Flash Memory
Controller

 Next-Gen Products:
« Shift to Chiplet-based
Platforms
« =210 Hub Controller as
Central Processing Entity

Coseda Presentation

[ 16 Bit GPIO-MUX
11 4
32-Bit RISC igh [
I ROM | | 1SO 7816 Smart I/C l @
| SRAM || Control | <
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< AHB Interconnect
AHB Slave AHB Slave DMA AHB Master AHB Slave
AES / Encryption USB 2.0 USB 3.1
Buffer 2
Flexible DFA '
ECC Flash Control Page PHY PHY
Co-Processor Buffern

Nand Flash ‘H Nand Flash ‘I.I
[ 1
[ [

Hyperstone U9 USB 3.1 NAND Flash Controller

________
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Universal Base Controller Chiplet — Chiplet ECOsystem

TP

Secure Element Security
extensions
Smartcard

Debug/Bring-up

extensions

~ e
(EE
T —
Flash-Channel Generic N s' Functional
Controller |O-Hub Controller il Extensions
Chiplet — Chiplet - & Chiplet
. . UCle ‘ ‘ ‘ UCle
E.g.: Application Classes: Standard Standard
« USB 4.x Storage Device LPDDRS5 LPDDRS5
« NVMe Storage Device (PCle Gen6) SORAN =ORAN
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Use Case Example — USB4 Storage Platform

NAND
Flash
Memories

Coseda Presentation

TPM
Secure Element
Smartcard

13C

PMIC

JTAG, CLK,
Reset, 13C

Security
extensions

USB PD
Controller

 Interface

USB 4.x
Host

PMIC

Main VCC

suwlissbit”®



Modelling Approach in Coside

i_cpul

n

go wr hif s

go_wir it

go _rd hif s

go_rd_hif

done hif s

done ki

transfer size hif s

transfer_size_hif-

u_done
transfer_size
Apu_read_ready

i_host if thl

ready hif ready ready

mam_ini

cpu read read

hif s

resd_rendy_h#

HOST_IF_TB HOST IF

read_d vatd 1€30_d_Valid_$end g vata

rand_mode = p.tb_rand_maode
number of trans = 10000
quist modal = falze
quiet_testbench = false

host_if_buswidth = 64
k_pesiod = p.ck_period

System Parameters

bus_if_buswidth = £4

elk_parind = p.clk_period

clk_period = 10_SC_NS

tb_rand_mode = false

no_of flsh = 4

Coseda Presentation

go_wr flazh
go rd_flazh

done_fiash_wr
‘done_flash_rd

go wr flash s
go_rd flash s
done flash_wr s

done flash rd s
0 -
‘transfar zze flazh  Lransfer_size flash_s

_perad = p.dk_period
no_of fizh = p.no_of_fizh

transfer_size

! i flash_channell

§ FLASH DIE

. flash_die_ini flashl S
- FLASH_CHANNEL 5™ fachy s

_ flash_die ini2  flgsh3 §

flach_dieimid  flashd S

cle_perind = p.clk_period
wr_prac_delay = 100
rd_proc_delay = 200
no_af fizh = p.no_of fizh

i_system_memoryl

system_memary_ini
-

system_memory_full_s
system_memory_full - - I

SYSTEM_MEMORY

clk_pariad = p.cl_parisd
memary_buswidth = 1024
rd_sccmzs_delay = 1
wi_access_delay = 5

wram _size = 2

——3 FLASH_DIE

—— 3 FLASH DIE

i flash diel

T _penod = p.ok_panad
fRach_buswidth = 32
rd_access_delay = 200
wr_access_delay = 400

i flash_die2

FLASH_DIE

_pennd = p.clk_period
flash_buswidth = 32
rd_sccess_delsy = 200
wr_scoass_daley =

400
i flash_die3

Ok_pernd = p.ok_period
fach_buswidth = 32
rd_sccesz_delsy = 200
wr_nccess_delay = 400

i flash died

Th_perod = pok_paned
fach_buswidth = 32
rd_access_delay = 200
wr_access_delay = 400
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Chiplet Approach in Coside

12

i_cpul

go wr hif s go_wr_hif go_wr_flash go_wr flash s
go_rd_hif s go_rd_b go_rd_flazh go_rd flash s
done hif s done_hif dane flazh_ur done_flash_wr_s
transfer size hif s tronser size_hit dane flazh rd done flash rd s

resd_rendy_h#

cpu read ready hif s

0 -
‘transfar =ze_flazh _ Lransfer_size flash_s

T_pernd = p.olk_period
no_of fich = p.no_of_fich

bus_ini

u_done
transfer_size
Apu_read_ready

UCle

o
3 E
o (9
o o

i_host_ifl

i_host if thl

ini host_if_tgt

system_memary_ini
-

ready ready

mam_ini

hif_ready

HOST IF_TB

HOST_IF

system_memory_full_s
system_memary_ful

read_d vatd 1€30_d_Valid_$end g vata

buz_#_buzwidth = €4
elk_parind = p.clk_period

rand_mode = p.tb_rand_maode
number_of tranz = 10000
quiet_ model = falze
quiet_testbench = false

host_if_buswidth = 64
l_pesiod = p.clk_period

UCle

System Parameters

clk_period = 10_SC_NS

tb_rand_mode = false
no_of flsh = 4

Coseda Presentation

dane_flash_rd
dagne_flash_wr

transfer_size

! i flash_channell

clk_pariod = p.cl_pariod
memary_buswidth = 1024

flash_die_ini flashl s gt 5
FLASH CHANNEL [g™*#"2 flash2 s
flash_die_ini3 flash3 S
fiazh_die_mid  flashd S
clk_period = p.clk_period
wr_prac_delay = 100
rd_proc_delsy = 200
na_af_fizh = p.na_of_flzh
i_system_memoryl
3
SYSTEM_MEMORY
0
LT
e
L

i flash diel

FLASH_DIE

Zk_perad = poolk_pered
flnzh_buswidth = 12
rd_access_delay = 200
wr_access_delay = 400

i flash_die2

FLASH_DIE

_pennd = p.clk_period

flazh_buswidth = 32

rd_sccass_dalsy = 200

wr_access_delay = 400
i flash_die3
FLASH DIE

Ok_pernd = p.ok_period
Razh_buswidth = 312
rd_sccesz_delsy = 200
wr_access_delay = 400

i flash died

FLASH DIE

Zh_perad = p.olk_pered
Rlazh_buswidth = 12
rd_access_delay = 200
wr_access_delay = 400
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Detailed TLM/Signal Tracing

B ..workload_top.i_host_if1.host

(i
h0000000.
h7FCE32C.
dx =0
phase = END REQ
ret = UPDATED
cb
il trace_tick = 26

addr = 'h00D0000000000000D
data = 'h7FCE32C47C00
w=1
active = 0
idx = 0
phase = END_RESP
ret = UPDATED
b = IDLE
dmi_start = 'h0
dmi_end = 'h0
trace_tick = 36

1

idx =0
phase = END_REQ
ret = UPDATED.

= B_FW
dmi_start = 'h0
dmi_end = 'h0
tracé_tick = 38

phase = END_REQ
UPDATED

phase = END_REQ
ret = UPDATED:

cb = NB_|
dmi_start
dmi_end = 'h0
trac_tick = 46

_workload_top.i_host_if1.mem_|

ddr = 'h000000
data = 'h0

trace_tick = 26

addr = 'h0000000000000000
data = 'h0

w
active =0

trace_tick = 36

ddr = 'h000D000.
data = 'h0
w=20
active =0
idx =0

phase = END_RESP

dmi_start
dmi_end
trace_tick = 40

ddr = 'h0000000.
a ="'h0

w
active = 0
Idx
phase = END_RESP
ret = UPDATED

trace_tick = 44

trace_tick = 48

Trace
Encap for

h00000000.
h7FCE32C4.

dmi_start
dmi_end = 'h0
trace_tick = 66

Fir = 'h0DODOOD.
data = 'h0
0

ddr = 'h0000000.
data = 'hD

w
active =0
ldx =0

phase = END_RESP

dmi_start
dmi_end
trace_tick = 60

ret = UPDATED

_stemC.i_workload_top.i_host_if1.ready

N1 1| ]

SystemC.i_workload_top.go_wr_hif_s

systemcC.i_workload_top.go_rd_hif_s

SystemC.i_workload_top.done_hif_s

SystemcC.i_workload_top.go_wr_flash_s

systemcC.i_workload_top.go_rd_flash_s

—temC.i_workload_top.done_flash_wr_s

SystemC.i_workload_top.go_rd_flash_s

...temC.i_workload_top.done_flash_rd_s

—rkload_top.i_flash_channell.chl_busy

...rkload_top.i_flash_channell.chz_busy

...rkload_top.i_flash_channell.ch3_busy

...rkload_top.i_flash_channell.cha_busy

v ..._workload_top.i_cpul.inflight_writes

._workload_top.i_cpul.pending_reads

» ...workload_top.i_cpul.pending_writes

A

» ...d_top.i_system_memory1 fill_level

...workload top.system_memory_full_s

W ...orkload_top.i_system_memory1l.tgt

phase = END RE
ret = UPDATED:
cb = IDLE
dmi_start = 'h0
dmi_end ="

| trace _tick = 40

addr = 'h0000000000000000
data = 'h0

w=0
active =0
dx =

i
phase = END_RESP

active
idx =0

ret = UPDATED:
cb = IDLE
dmi_start = 'h0
dmi_end = 'h0
trace_tick = 80

Addr = 'h0000000..|
| data='h0 |
=0
active o

phase = END_RESP | phase = END_RESP

ret = UPDATED
cb = IDLE

B dmi_start

! dmi_ena

|l trace_tick

Addr = 'h0D00000..|
a='ho |

trace_tick = 104 |

phase

active
idx =0

ret = UPDATED.
cb = IDLE
dmi_start = 'h
dmi_end
trace_tick

w
active = 0

END_RESP || phase = END RESP

ret = UPDATED

cb = IDLE
| dmi_start ='h0
dmi_end ="
trace_ti

Addr = 'h0DODDDD. |
a='ho |

| dat

w=0 |
active =0
idx =0
phase = END_RESP
ret = UPDATED
cb = IDLE
dmi_start
dmi_end
| trace tick =128 |

SystemC.i_workload top.go_wr flash s
M ..kload_top.i_flash_channell.bus_ini

idx=0
EMD_RESP
UPDATED

addr = 'h0000000000000000
data = 'h0
ow =0
active = 0
idx=0
phase = END_RESP
ret = LIPDATI
cb=IDLE
dmi_start ='h0

dmi_end = 'h0
trace _tick = 36

ddr = 'h0000000.
data = 'h0
w
x=0

ddr = 'h0000000
data = 'h0
w=1
active = 0
Lt

x =0
phase = END_RESP
ret = UPDATED

trace_tick

idx
phase = END_RESP
ret = UPDATED

cb = IDLE cb = IDLE
dmi_start dmi_start
dmi_en: dmi_end

ddr = 'h0000000.
data = 'h0

dx =0
END_RESP
PDATED

cb = IDLE

dmi_start
dmi_end
trace_tick

*ho
*ho
2

|

ddr = 'h0000000.
data ='h0

ddr = 'h0000000
data = 'h0
w
active = 0
Lt

% =0
phase = END_RESP
ret = UPDATED

dmi_start
dmi_end
trace_tick

ddr = 'h0000000,
data = 'h0
=1
active = 0
idx =0
phase = END_RESP
ret = UPDATED
cb = IDLE
dmi_start = 'hD
dmi_end = 'h0
trace_tick = 64
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System Integration

Excellence
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