9GS/s FPGA (PXIe){E2EHZ>1
PROTEUSZV—X DZHBRIT

https://www.voutube.com/watch?v=gGP7Iim9Hac

WRZT O —H EBLFEETRIED

T103-8284 HREPPRX/\EM1-1-6
TEL.03-3245-1103 FAX.03-3246-0645 E-mai:keisoku@toyo.co.jp
https://www.toyo.co.jp/material/products/detail/proteus.html
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PROTEUS

Infinite possibilities

@TABOR ELECTRONICS

AL=5/8322=)\
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https://www.toyo.co.jp/material/magne/
https://www.youtube.com/watch?v=qGP7Iim9Hqc

PROTEUS HiZ £3) BROTEYS

490G —bk . ~9GS/s

4 BEEEE, : 9GHZz max (2nd Nyquist)
43IT5EH0 : 130ps typ.@1.2V (20-80%)

4 HBHch: 2,4,6,8, 12ch. #Nl Lt +N¥—-h—HH

4 FPGAAEL (Xilinx)
D UZIAA MESIIE, VT IVIA LT4—R)\IHITE(5.4GS/sT 1 HANEL) . AN—327
4 TTHNER(IQ)ZE:RA. DUC(AN YT I\ -5
FEEREEATEY ¢ ~16GS/ch (DDR4)
4 1>9-J114 X . PCI Express Gen3 x8 lanes.
Thunderbolt3. USB3. Ethernet

‘BB REMTEEEZRND
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PROTEUS Platform £y proTEUS

4 ROFNT (-B)
| USB 3.0

Thunderbolt
Ethernet

USB 3.0
Thunderbolt
Ethernet

6 slot &

(Vm

4 PXIe®t>a1-)l ('M) .

‘BB REMTEEEZRND
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PROTEUS 34 >Fv/

Platform

Benchtop

£} prRoTEUS

standalone
~1.25GS/s | ~2.5GS/s ~9GS/s

Desktop

P1282B P2582B P9082B
P1284B P2584B P9O084B USB 3.0
— — P9086B Yes Ethernet
P12888B P25388B — Thunderbolt
P12812B P25812B —
P1282D P2582D P9082D
P1284D P2584D P9084D o USB 3.0
— — P9086D : Ethernet
requires PC Thunderbolt
P1288D P2588D - unaerno
P12812D P25812D —
P1282M P2582M P9082M No —
requires PXle | PCle GEN3x8
P1284M P2584M — chassis

TOYO Corporation  Confidential
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PROTEUS

Infinite possibilities

PROTEUS PXIeEZ1-)l A

E P1282M P1284M w P2584M P9082M

p VPNV S 1.25GS/s

2.5GS/s 9GS/s
m 2ch 4ch 2ch 4ch 2ch
N—h—ch#} 4ch 8ch 8ch

P2584M-AWG P2584M-AWT (Arbitrary Waveform Transceiver)

TIFMT(2chH1T) AT 44
b Marker ch1~ch8

é

ch1,chT BTHRE A7) \
’VCh4,ChZ @ @ %Egj%ﬁ/ﬁxtﬂj] TIHMHAHN 1ch: ~5.4GS/s
’ 2ch : ~2.7GS/s
@ ©
SCLK in
CLK infout QO™ Trig in
@ 10 @000 ©
° Sync clk out — ®

"] TABOR ELECTROMCS Lid.

TRIG 1,2

2 slot

3 slot

‘FhEAEMTHEREEZRD
TOYO Corporation  Confidential
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PROTEUS PXIet>i-Il

4 PXIe t&RkAI

Y {EEUEHZ : 28ch
Y FI94Y : 14ch
» ¥—h—JVLR : 56c¢ch
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PROTEUS

Infinite possibilities

TABPR ELE@TRONICS

0> 0
L P
(™

|80, 000,000,000,

088,000,000
(F RN EENN EESN EENN EENN EENN EENN ENNEN NENJ

@.- .. ©.—.. @ = Q0N /= /== )omms @/ @
iy ‘ - “- M ~ - \ 3 . v .- ) .

o o :
MNoeeseesss.:
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PROTEUS Block Diagram

£} prOTEUS

ﬁ Markers Triggers SLCK
000 o0 ¢
7 1 |
Thunderbolt
/\ Fast
| 5Grs > Memory
Up to 16GS Task
o0 Memory <::> .
o Sequencin
™ (DDR4) r. I 8
uh
9 <: | 5 > RF <: "g’_
S Decision ;EE ADC S— I=
o Blocks g s
g
Digitizer
FPGA

TOYO Corporation  Confidential
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Deterministic Waveform

Segment Control
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PROTEUS IQ Modulator / DUC (Digital Upconverter) @ e

4 Zch8lIHyIUE
IQEZ1L—%/ DUC(ZAIN7vIaIN—-4) NiEk

---------------------------------------------------------------------

1 8T GHz IQiES%51L bt F (BWA)

» B VSG/IQZETRE,
O-hASL—4 % RE

> MRS B LB
I/QP54 X NI5—

OEREHER ™

» AR—=X, DX NDHI,

14 bit

DAC

@Fs RF
Signal

b
--------------------------------------------------------------------

‘BB REMTEEEZRND

TOYO Corporation  Confidential 8 @ ﬁgj_-g:n



PROTEUS 2nd Nyquist £y proTEUS

4 B EN 1
2T AFAMEETORAZE I h el EE -

< P« P 4—Pp
Fii stNB\‘ Second NB Third NB Fourth NB

mple rate ~1.25GS/s ~2.5GS/s ~9GS/s Aol I U
/ / / PN R
1st Nyquist BW 612MHz 1.25GHz 4.5G F../2 F.
2nd Nyquist BW 1
] > —> < =
DC Output 1.25GHz 2.5GHz 4.5GHz FISINS | Second NS | T N8 | Fourn N8

A
y

. A‘/ Filter
Direct Output, | Equalization
AC coupled 1.25GHz 2.5GHz 9GHz .
(Optional) — | S | |

I:DAC l 2 FDAC

‘BB REMTEEEZRND
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PROTEUS Task/Sequencing @ e reitic

§ BEIEEREOL A ‘
= R IW—=T. EHEDIE/Sv> T TARI #E%RTask TableTER
SH(C, #B#Task table z#H&1HHE T Scenario 2 E &

Task Table

Task No. Task State Sequence Loops Segment No,  Idle Waveform DC Value Enabling Signal - ~ . _
N ) —_ > 7,
1 | SINGLE «| [ i e | [0 None : 4 b /Z/&H/WJ
2 SINGLE . 1 10 DC 0 ExternTrig1 v 1 2 3 a4
AFvT | BIXVN| #HBERU
3 | SINGLE vl [ 7 oC - [0 Nene A
1 3 1@ M UV
Bl START_OF SEQUENCE ¥ | 12 DC 5 0 None 2 2 2@ koo
3 1 3@ 6>v*\*
5 IN_SEQUENCE v ] 5 DC vi| 10 None v 4 4 1@
6 |END.OFSEQUENCE ~| |1 32 OC o| [0 None : ; : ; /\/~‘v"vn %ﬂv“' A\,“VA "Av“v
7 | START_OF.SEQUENCE | |8 8 DC 0 None ~ ~32000 100 5E%T P m— e — 2597 2597 = 25 vT—>
1 2 3 174‘77 5
8 IN_SEQUENCE v 1 100 DC None
9 END_OF SEQUENCE v | |1 560 DC v| [0 None
10 SINGLE 1 3 DC v 0 None

‘BB REMTEEEZRND
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PROTEUS YU7ILAA LJ4— RNy I £y PROTEUS

Infinite possibilities

4 YT LT — ROy £ PROTEUS EF=iKkZ> T L —5/ 522 —)K
e “ _ T Feedback Loo
1, T SH1H (AWT option) [CTRAZHIE P
~ AWG FPGA (Xilinx) - ‘
5'4_GS/S o EERERES | | ommmvesmREmn| | oo D
2, FPGAICED U7 IVI1 LER * @ BTHES -
3 A9, BHAEERFE2ZE 8 SR ® REDIEE/EERIER ST
d ' - l 1-5-JO095A
4 Latency ~400ns @

D — il

|
© [\ — — U

@DI«4— RNy OHEIEICED
#HIEETNIZ

‘BB REMTEEEZRND
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PROTEUS SR 6GS/s AN—-Z>% £3) BROTEYS

4 HOEDUDRARUAERIRZXTUNS TIERL,
HIHHIPCH AT RR AL T — A% B At (CERIX

4 REET7AIDS(TPAIVANI=Z25), XU T LI(FAFTIIANI-Z27)
AN = JHEBE(CEDS — AL AIER K21

4 R —Th : 6GS/s(8bit)

» Streaming (STM Option) Max. Stream Rate 6 GS/s
» Minimum PC Requirements

> CPU i7

» Internal Memory 32GB

» Operating System Windows 10

» Source PXI Express Gen3 8Lanes

‘BB REMTEEEZRND
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PROTEUS Application to Quantum computing (Qubit) @ s

4 PROTEUS (AWT)

AWG : w/IQ modulator, DUC(Digital Up Converter)
Digitizer : w/DDC(Digital Down Converter)
FPGA : real-time signal processing and feedback control

Refrigerator Refrigerator

PROTEUS

Digitizer: ~5.4GS/p

BW : 4.5GHz(1st nyquist) BW : Above 9GHz
BW : 9GHz(2"d nyquist)

TOYO Corporation  Confidential 13
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Dilution
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‘BB REMTEEEZRND

Y RERTIZT]



£} PROTEYS

PROTEUS Application to Quantum computing (Qubit)

N

PROTEUS FPGA FRBEHR> TR —5

. AWG (ERBASES) FPGA FSHLY I
(4AEBEIER) LR ) IQ, buC bbC . ~5.4GS/s
sin cos P Processing
’%ﬁ#‘ F4|— Iy T
< I Q Latency ~400ns
A
Direct Microwave‘ Basehand
BW : 4.5GHz(1st nyquist) AN VAN . %
BW : 9GHz(2"d nyquist) 4
VSG
Feedback
DC
bias

Refrigerator

!Sfb‘ MM CTHRFEERD
14 YOREBRTI_T]
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