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1.5 GHz 8 Bit M4i.2221-x8
2x2.5GS/s
1.5 GHz 8 Bit M4i.2234-x8
1x5GS/s

2x%2.5GS/s
4x%1.25GS/s
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BUEBIR K
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M4i.2223-x8 M4i.2220-x8
1x2.5GS/s 1x2.5GS/s
2x1.25GS/s
M4i.2233-x8 M4i.2230-x8 M4x.2234-x4
1x5GS/s 1x5GS/s 1x5GS/s
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Input Coupling AC/DC

Input Impedance 50 Q

Input Ranges (Standard) ~ £200 mV, %500mV, +1V, 25V
Input Ranges (Option) 40 mV, +100mV, #200mV, 500 mV

Input Offset:

SNR (10 MHz signal)

ENOB (10 MHz signal)

+200 % of input range, programmable in 1% steps
46.9 dB (1.25 GS/s)

45.6 dB (2.5 GS/s)

44.5 dB (5 GS/s)

7.5 (1.25 GS/s)

7.3 (2.5GS/s)

7.1 (5 GS/s)

0.2 LSB (1.25 GS/s)

RMS Noise 0.3 LSB (2.5 GS/s)
0.3 LSB (5 GS/s)
Trigger Modes Channel, External, Software, Window, Re-Arm, Delay, OR/AND

Acquisition Modes

External Trigger
Re-Arming Time

Clock Modes

Sampling Clocks
External Reference Clock
External Clock Type

Multi-Purpose 1/0

e 0000000

GBit Ethernet/ &

Single-Shot, FIFO, Multiple Recording, Gated Sampling, ABA Mode,
Block Statistics (Option), Stream to CUDA-GPU (Option, PCle only)

2Inputs, programmable level +10V, 200 MHz

80 samples (1.25 GS/s)

160 samples (2.5 GS/s)

320 samples (5 GS/s)

Internal, External Reference

Maximum sampling rate + divider: 1, 2, 4, 8, ...262144
10 MHz to 1.25 GHz

Block Average (Option),

Single-ended, sine or square wave 0.3 V (square) or 1V (sine) to 3.0 V peak-peak

Input: Synchronous Digital-In, Asynchronous Digital-In, Timestamp Reference Clock
Output: Asynchronous Digital-Out, Trigger Out, Status, PLL Reference Clock, System Clock,

Digital Pulse Generator

NETBOX

—

GBit EthernetM &

p {EHEL LXI/ Ethernet digitizerNETBOX ) 19” LXI/Ethernet digitizerNETBOX

pEA LA e AT
&5100 MByte/siEEEE ®5100 MByte/sEE%E
2SMANHE £SMANE
TERDCE BTt E aJi#EEmbedded Server
iEfEmbedded Server
M4x.2210-x4 DN2.221-08 DN2.221-04 DN2.221-02 DN6.221-24 DN6.221-20 DN6.221-16 DN6.221-12
1x1.25 GS/s 8x1.25GS/s 4x1.25GS/s 2x1.25GS/s 24x1.25GS/s 20x1.25GS/s  16x1.25GS/s  12x1.25GS/s
M4x.2223-x4 M4x.2220-x4 DN2.222-04 DN2.222-02
1x2.5GS/s 1x2.5GS/s 4x2.5GS/s 2x2.5GS/s
2x1.25GS/s
M4x.2233-x4 M4x.2230-x4 DN2.225-08 DN2.225-04 DN2.223-02 DN6.225-24 DN6.225-20 DN6.225-16 DN6.225-12
1x5GS/s 1x5GS/s 2x5GS/s 1x5GS/s 2x5GS/s 6x5GS/s 5x5GS/s 4x5GS/s 3x5GS/s
2x2.5GS/s 4x2.5GS/s 2x2.5GS/s 12x2.5GS/s 10x2.5GS/s 8x2.5GS/s 6x2.5GS/s
8x1.25GS/s 4x1.25GS/s 24x1.25GS/s  20x1.25GS/s  16x1.25GS/s  12x1.25GS/s
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- i\ E TR E R AR
== FiEE512MSaomplesE2GSamplesiB1ERE
= Zi&Boxcar Average(=E@EiE)ER

FIEER: REFY., RHER

3RZ RRI/O%%

EEBIREA TR

EA M4i.44xx R 5 SN
BEBEANEERERS
NESCVETPNTERENR

P PCl Express Bk P PXI Express Bt

PCle x8 Gen2/ & PCle x4 Gen2/+&@
£7%53.4GByte/s @ifigx ®=1.7 GByte/s {B#iE®R
Star-HUbR Z A IESRIRERE RIS SUEEBIRF
YEE (241 mm)EEIRE FIEPXleSERHK
SMABEMMCXiEiE58 TIEPXlefE B AIRHEER B
T EREMRCUDASERSCAPPEIR SMAEMMCXiE#2S
180 MS/s 125 MHz (HF) 16 Bit M4i.4471-x8  M4i.4470-x8 M4x.4471-x4  Mdx.4470-x4
85 MHz (Buffered) 4x180 MS/s 2 x 180 MS/s 4x180 MS/s 2 x 180 MS/s
250 MS/s 125 MHz (HF) 16 Bit M4i.4421-x8  M4i.4420-x8 M4x.4421-x4  Mdx.4420-x4
85 MHz (Buffered) 4x250 MS/s 2 x 250 MS/s 4x250 MS/s 2 x 250 MS/s
400 MS/s 250 MHz (HF) 14 Bit M4i.4481-x8  M4i.4480-x8 M4x.4481-x4  Mdx.4480-x4
125 MHz (Buffered) 4x 400 MS/s 2 x 400 MS/s 4x 400 MS/s 2 x 400 MS/s
500 MS/s 250 MHz (HF) 14 Bit M4i.4451-x8  M4i.4450-x8 M4x.4451-x4  Mdx.4450-x4

125 MHz (Buffered) 4 x 500 MS/s 2 x 500 MS/s 4 x 500 MS/s 2 x 500 MS/s



EF TS

Input Coupling

Input Impedance

Input Ranges (HF Path)
Input Ranges (Buffered)

SNR (10 MHz signal)
ENOB (10 MHz signal)

RMS Noise (HF Path)

Trigger Modes
Acquisition Modes
External Trigger
Re-Arming Time

Clock Modes

Special Clock Granularity

External Reference Clock
External Clock Type

Multi-Purpose 1/0

AC/DC

50Q(HF Path )/1 MQ(Buffered Path )
+500mV, #1V, £2.5V, #5V
+200mV, #500mV, #1V, 2V,
67.8 dB (500 MS/s, 400 MS/s)

71.5 dB (250 MS/s, 180 MS/s)
71.8 dB (130 MS/s)

11.0 (500 MS/s, 400 MS/s)
11.6 (250 MS/s, 180 MS/s)
11.6 (130 MS/s)

1.9 LSB (500 MS/s,
6.9 LSB (250 MS/s,
5.9 LSB (130 MS/s)
Channel, External, Software, Window, Re-Arm, Delay, OR/AND

Single-Shot, FIFO, Multiple Recording, Gated Sampling, ABA Mode, Boxcar-Average,
Block Average (Option), Block Statistics (Option), Stream to CUDA-GPU (Option, PCle only)

2 Inputs, programmable level 10V, 200 MHz
40 samples

5V, 10V

400 MS/s)
180 MS/s)

Internal + Divider,
1Hz

10 MHz to 1.0 GHz
Single-ended, sine or square wave 0.3 V (square) or 1V (sine) to 3.0 V peak-peak
Input: Synchronous Digital-In, Asynchronous Digital-In, Timestamp Reference Clock

Output: Asynchronous Digital-Out, Trigger Out, Status, PLL Reference Clock, System Clock,
Digital Pulse Generator

Internal Special Clock, External Reference

NETBOX

e 0000000

) fE#EI LXI/ Ethernet digitizerNETBOX

GBit Ethernet/M & GBit Ethernet/ &

et A R

BEREEIRERS100 MByte/s ERMEMEERS100 MByte/s
2SMANE £SMANE

EDCEREE oJiEEmbedded Server

ai#Embedded Server

DN2.447-08 DN2.447-04 DN2.447-02 DN6.447-24 DN6.447-20 DN6.447-16 DN6.447-12
8 x 180 MS/s 4 x 180 MS/s 2 x 180 MS/s 24 x 180 MS/s 20 x 180 MS/s 16 x 180 MS/s 12 x 180 MS/s
DN2.442-08 DN2.442-04 DN2.442-02 DN6.442-24 DN6.442-20 DN6.442-16 DN6.442-12
8 x 250 MS/s 4 x 250 MS/s 2 x 250 MS/s 24 x 250 MS/s 20 x 250 MS/s 16 x 250 MS/s 12 x 250 MS/s
DN2.448-08 DN2.448-04 DN2.448-02 DN6.448-24 DN6.448-20 DN6.448-16 DN6.448-12
8 x 400 MS/s 4 x 400 MS/s 2 x 400 MS/s 24 x 400 MS/s 20 x 400 MS/s 16 x 400 MS/s 12 x 400 MS/s
DN2.445-08 DN2.445-04 DN2.445-02 DN6.445-24 DN6.445-20 DN6.445-16 DN6.445-12
8 x 500 MS/s 4 x 500 MS/s 2 x 500 MS/s 24 x 500 MS/s 20 x 500 MS/s 16 x 500 MS/s 12 x 500 MS/s

P 19" LXI/Ethernet digitizerNETBOX



59xx£7%1-16 BitiB E M LESEI25 MS/s

1, 2, 45 8i&E&EPCletr iR
4-485&i&LXI/EthernethRZx
MATREREED

HiREA : 50 Q/IMQ;
6TEMA\EEETE: +200mVEI£10V

WA EE TR EBR LR

2088 (4IRS REC+1688 01 32) ST REI/O

'5.-.\‘;‘;.1\" 2

e

e e

.
A
o

je

V=

SEEEERE64 MSamplesZE512 MSamples

STAR-HUB

EESREHATEM2p R (B EHLE. AWGE
HLI/O)NZRIRKRLE, STAR-HUBIXERS6
RARE, WI6RRE, TIE2E = Top-mount(TM)
MRS ERE . 245 mmERERExtension(EX)RZA,

HATBIE ORI
EEERERTERFREN4RS BRI OBt
£, BHB16IREMIBAIR, BTE—IREIXX
RIS BEERBMARFRIVFHNBNBERS

EE,

» PCl Express 8tz

PCle x4 Genl/ &
S 700 MByte/siiE

Star-HUbRZ X IE16 KR ERERE L

V2RE (168 mm)EREiR <

SMAFMIMMCXiE %28
TR E R CUDASTERISCAPP

5 MS/s 2.5 MHz 16 Bit M2p.5913-x4
8 x 5 MS/s SE

4 x 5 MS/s Diff

M2p.5923-x4
8 x 20 MS/s SE
4 x 20 MS/s Diff

M2p.5933-x4
8 x 40 MS/s SE
4 x 40 MS/s Diff

M2p.5943-x4
8 x 80 MS/s SE
4 x 80 MS/s Diff

M2p.5968-x4
4 x 125 MS/s SE

20 MS/s 10 MHz 16 Bit

40 MS/s 20 MHz 16 Bit

80 MS/s 40 MHz 16 Bit

125 MS/s 50 MHz 16 Bit

M2p.5916-x4
4 x5 MS/s SE
4 x 5 MS/s Diff

M2p.5926-x4
4 x 20 MS/s SE
4 x 20 MS/s Diff

M2p.5936-x4
4 x 40 MS/s SE
4 x 40 MS/s Diff

M2p.5946-x4
4 x 80 MS/s SE
4 x 80 MS/s Diff

M2p.5966-x4
4 x 125 MS/s SE

M2p.5912-x4
4 x5 MS/s SE
2 x 5 MS/s Diff

M2p.5922-x4
4 x 20 MS/s SE
2 x 20 MS/s Diff

M2p.5932-x4
4 x 40 MS/s SE
2 x 40 MS/s Diff

M2p.5942-x4
4 x 80 MS/s SE
2 x 80 MS/s Diff

M2p.5962-x4
4 x 125 MS/s SE

EEEREEERIRA
oiE:

SMBiE#Z SRR

FX2 flat-ribbon/mFHE
ARIERZER IR AN

M2p.5911-x4
2 x5 MS/s SE
2 x 5 MS/s Diff

M2p.5921-x4
2 x 20 MS/s SE
2 x 20 MS/s Diff

M2p.5931-x4
2 x 40 MS/s SE
2 x 40 MS/s Diff

M2p.5941-x4
2 x 80 MS/s SE
2 x 80 MS/s Diff

M2p.5961-x4
2 x 125 MS/s SE

OEM only

OEM only

M2p.5940-x4
1 x 80 MS/s SE
1 x 80 MS/s Diff

M2p.5960-x4
1 x 125 MS/s SE

4 x 125 MS/s Diff 4 x 125 MS/s Diff 2 x 125 MS/s Diff 2 x 125 MS/s Diff 1 x 125 MS/s Diff

8 x 80 MS/s SE
SE = BiR#A
Diff = 5@ (EFEEE)



EFLETE S

Input Type

Input Impedance

Input Ranges

Input Offset (single-ended)

SNR (1 MHz signal)
ENOB (1 MHz signal)

Trigger Modes
Acquisition Modes

External Trigger

Clock Modes

Sampling Clocks
External Reference Clock
External Clock Type

Multi-Purpose 1/0

D {E# LXI [ Ethernet digitizerNETBOX

Single-Ended or True Differential (non-isolated)

50 /1 MQ

200 mV, £500mV, 1V, 2V, #5V, £10V

+100%

591x (5 MS/s)  592x (20 MS/s) 593x (40 MS/s) 594x (80 MS/s) 596x (125 MS/s)
86.0 dB 81.0dB 75.3dB 74.2 dB 73.3dB

14.0 LSB 13.2LSB 12.2LSB 12.0 LSB 11.8 LSB

Channel, External, Software, Window, Re-Arm, Delay, OR/AND, Pulse, Hold-off

Single-Shot, FIFO, Multiple Recording, Gated Sampling, ABA Mode,
Stream to CUDA-GPU (Option, PCle only)

1 with programmable level +5V, 3 additional LVTTL

Internal, Direct External Clock, External Reference Clock

1 kS/s up to maximum sampling clock

128 kHz to 125 MHz

Single-ended, sine or square wave with programmable level 5V

Input: Synchronous Digital-In, Asynchronous Digital-In, Timestamp Reference Clock, Trigger
Output: Asynchronous Digital-Out, Trigger Out, Status, ADC Clock, Digital Pulse Generator

NETBOX

Gbit Ethernet/ & Gbit Ethernet/ @
A )
&= 03Z100 MByte/s{E#i%E B505Z100 MByte/s{E#i%E
2£BNCNE 2£BNC/ME
iREDCERHE aiEEEmbedded Server

oiEfEEmbedded Server

D 19" LXI/Ethernet digitizerNETBOX

DN2.591-16 DN2.591-08 DN2.591-04 DN6.591-48 DN6.591-40 DN6.591-32 DN6.591-24

16 x 5 MS/s SE 8 x5 MS/s SE 4 x5 MS/s SE 48 x 5 MS/s SE 40 x 5 MS/s SE 32 x 5 MS/s SE 24 x 5 MS/s SE

8 x5 MS/s Diff 4 x5 MS/s Diff 4 x5 MS/s Diff 24 x 5 MS/s Diff 20 x 5 MS/s Diff 16 x 5 MS/s Diff 12 x 5 MS/s Diff
DN2.592-16 DN2.592-08 DN2.592-04 DN6.592-48 DN6.592-40 DN6.592-32 DN6.592-24

16 x 20 MS/s SE 8 x 20 MS/s SE 4 x 20 MS/s SE 48 x 20 MS/s SE 40 x 20 MS/s SE 32 x 20 MS/s SE 24 x 20 MS/s SE
8 x 20 MS/s Diff 4 x 20 MS/s Diff 4 x 20 MS/s Diff 24 x 20 MS/s Diff 20 x 20 MS/s Diff 16 x 20 MS/s Diff 12 x 20 MS/s Diff
DN2.593-16 DN2.593-08 DN2.593-04 DN6.593-48 DN6.593-40 DN6.593-32 DN6.593-24

16 x 40 MS/s SE 8 x 40 MS/s SE 4 x 40 MS/s SE 48 x 40 MS/s SE 40 x 40 MS/s SE 32 x 40 MS/s SE 24 x 40 MS/s SE
8 x 40 MS/s Diff 4 x 40 MS/s Diff 4 x 40 MS/s Diff 24 x 40 MS/s Diff 20 x 40 MS/s Diff 16 x 40 MS/s Diff 12 x 40 MS/s Diff
DN2.596-16 DN2.596-08 DN2.596-04 DN6.596-48 DN6.596-40 DN6.596-32 DN6.596-24

8x 125 MS/s SE 4 x 125 MS/s SE 4 x 125 MS/s SE 24 x 125 MS/s SE 20 x 125 MS/s SE 16 x 125 MS/s SE 12 x 125 MS/s SE
8 x 125 MS/s Diff 4 x 125 MS/s Diff 4 x 125 MS/s Diff 24 x 125 MS/s Diff 20 x 125 MS/s Diff 16 x 125 MS/s Diff 12 x 125 MS/s Diff
16 x 80 MS/s SE - 8 x 80 MS/s SE 48 x 80 MS/s Diff 40 x 80 MS/s SE 32 x 80 MS/s SE 24 x 80 MS/s SE

XIREVIBIEER: SEMALLEIE +8RIM B HLBE



=

BB EESR

EFASRREENRET I OMAE EREERARER, ENESNENUERER, BOLE, TR, FEDTE
HEESWES, TARSENBARRNEREE, REANEENENERE, ARR, WERKFEESAWGS),
BEEBARFURBASAEEERR. EAHPFEREAAMBNBE.

ERRVELS(AWGs) 2—EEHNRIR, HEREBEMREMAENRERIE, BAUESIGHEIEI0MELRTE
I NEEGCERED;, MAWGAIZMRZ NS ENRFERVEER, EENRVERNSREEHALE
#25(DAC), WABEENRKEMRRFER, DNELRTNTI@L,

Output
Memory Output Signal
Memory ﬁ Controller ﬁ DAC Conditioning
I Clock T T )
External T
Clock In
>——  Clock g
=
External =
Trigger In Trigger ||
Generator

ERRELRE RHE

HRERREESB L RRENBEEURAWCHEMAAE, FRKFELSNRFRBSESERREESER
ROARE, UTRERKVESSNE RAEMRT:

R, IR, RAWmER

HYMUEMS, BRSPNATEIRRER, BERRE TAWCERERR/NR3dBIER Tl H N &S ERKIREAE,
HRAWGH LIEEZERT, REKEIARSETAEE, BRARRIKRETEENRSEZRY, fin, —
E73RERSRRBESNER S = IR A REEEn . PILUGENVAR, ENRNERSEXIEBRAWCARNADZ—,

BEREERAER., REREFRFER, RV AZPORERIME. ERSARE, BIREXAERSEAER.
BEBARAWCIKFBTE, REJLUERTPRENR/NEHEEE,

EERE

B REESNARNRETEAREE(BR)EORAHNER TR ENEREY., AREERNERT, MRHE
REREIBRNEFRELRERE, ERERTNBLRVE, MEBEORIINREEFSR, EoMBENRRE
BERE.

RS (FIFO) B mEN R BEAWGTI LN A EFMARE—SEREERE. flf0, RISpectrum M4i.66xx
ZIEGYTLUEBAWCHSHFIFOEARREERE, L12.8 GBytes/sHIREX FHPCEBREIAWG, EHEERAWGHER
MEEGEREIERER, & FIFORNEREERTITNEESES, dELRNARENSERER.

TEERRTE

TEERRITERE T AWCREELENR/NBEEL, hHZAEAERE 2B N&/IMRIBE M, AWGHRIEAENTEE
RIX DACHIGITTE, —MRME, EDACHMETE RERERZHEFANE: DACUTE#S, HoERNEABERZE
IR,



FERE & EFRT

AWGEAZTERIFR, ARORAFECREPNEY, 2RER(ER)EHEENRTER, NEMRIREERET
HERETEL, MEAEBANEEYE, YTROERKVMTENATHE, UTEEREMFEIANERE.

188
>3

Tr
A — SiE] vigger || I [ [ [ 1

REFORPERRINIEEREERERE—R, £
E—ERREGE, REBRIEHRE,

LU |} I T

mAVAAVAAYA] EiSE vigger | | [ [ [ [ ]

EEFNEEEKEBERReEERY BgTELr _
S, BERRETIURIEEE, Lo SRS, 5 — Momsize, o
BEBEAEEE, MBS,

E)}"\'E%ﬁ!ﬁﬂj Trigger J_I I_l |_| |_| l_l
EHERXT, SBEREHREE0eREREEFREDN e, M!!!
BRER, BRIORRETUSIM SRR REES, broarammed Loope < 4
»[ aro |> IETR) e T n M M M
FIFORR 2 Spectrumi B AWGE RSB RER, & oy T SOAWIWAAN SN s —
SHARERNERBREAWC B EE SR E®, =& —————Contiouous FIFC Data Stream .
REMREAGEREREREEEN, EEEEREETE,
e — —
Multiple
PR BOEEBEFHDEROERT, TEEHESE " |sogmomt| |segment2] |segments Sogment 4| |Segment 1
BEEHTETRERY, RESERSRBEANMIRN Programmed Loogs = 8 >
B, TEsFENRTEE, EEE TN Sty
BIER,
PIIEEIR . ——— ]
Trigger
R EM ORI TERENR IR MINIIORISISEE oy -hv\w*————~”\fV”~\
T4, AENTESNEERERRNSTEE, SRR le Memory Size >
B,

e I

FHEA SRR FRBEEESNSARRARENENR, ELENRUKERERENFIITREBETHR, FIIRET FREN
Bm@mblEr, URSERSNEBRY, FHAFIEMRIE, TLUBBMEENTRERESERMRERETRZBNT®R, REER
HitBRNOERENEEE —RIKEER,



63xxZ5-16 BitERER R ELEFZEIEI0GS/s

BRI TTIERIRFELSS STAR-HUB #4248

= SRR TR EMSIL63xRFINRE8E
ji X B

REAIBER2EERA +, WERIEERETER B RRNEHES,

F@EEE BB DACEK:S WISMED . ASIRBENERS,

BiRMAS008F, WHEF IR EZE+500 mV
ESBMAL008, BHEFIHREEL1.0V
R ERER. B, FIFO. BRERF
=18 GSampletk &L iR

% #&EEBSCAPPEIR#ECUDA GPUEEEH
ar

BEERREER
FTEMBI.63xx RIS RI-RIEHE 161BERIGen
3PCle#BiR, &=E@EEDTE0.0 GB/s,

N

serié

SPECTRUM

INSTRUMENTATION

Made in Germany

» PCl Express AWG

PCle x16 Gen3/'@A

=10 GB/s&RMEHIRE

Y%RE (241 mm)EELRERE
BEHEER

£ESMANE
RETIEERCUDASTENSCAPPEIE

10 GS/s 3.9 GHz +1 V Diff 16 Bit M5i.6367-x16  M5i.6360-x16
+500 mV SE 1x 10 GS/s 1x10 GS/s
2 x5 GS/s
10 GS/s 2.5 GHz +1 V Diff 16 Bit M5i.6357-x16  M5i.6350-x16
+500 mV SE 1x 10 GS/s 1x 10 GS/s
2 x5 GS/s
3.2 GS/s 1.4 GHz +1 V Diff 16 Bit M5i.6321-x16  M5i.6320-x16
+500 mV SE 1x3.2 GS/s 1x3.2 GS/s

2 x3.2 GS/s



Technical Details

DAC Type 16 Bit, non-interpolating
Output Mode Software programmable Single-ended or Differential

Output Enable/Disable  Software programmable Output disable cuts connection to DCA and terminated connector
wirh 50 Q to GND

Single-ended Into 50Q Into high impedance
Output Amplitude Software programmable +1 mV up to £500 mV +2mVupto£1V
Output Offset Software programmable +500 mV +1V
Differential Into 100 Q Into high impedance
Output Amplitude Software programmable +2 mVupto 1V +4 mVup to 2 V
Common Mode Voltage  Software programmable +500 mV =1V
20% to 80% rise/fall
time step response 240ps 240 ps
Trigger Modes External, Software, Delay, OR/AND, Hold-off
Replay Modes Single-Shot, FIFO, Multiple Replay, Stream from CUDA-GPU (Option)
External Trigger programmable level £5V + 4 LVTTL
Clock Modes Internal, External Reference
External Reference Clock 2 MHz to 750 MHz
External Clock Type Single-ended, sine or square wave 0.2 V to 3.0 V peak-peak
Input: Asynchronous Digital-In, Trigger Input
Multi-Purpose 1/0 Output: Synchronous Digital-Out, Asynchronous Digital-Out, Trigger Out, Status,

Digital Pulse Generator Option

NETBOX

P {E#E{ LXI/EthernetgeneratorNETBOX

GBitZ K BENHE

RIGIEH

&=100 MByte/s ERHEEHRE
2ESMANE

X EDCERER
$REmbedded Server;&&t

10 GS/s 3.9 GHz +1 V Diff 16 Bit DN2.636-02 DN2.636-01
+500 mV SE 1x 10 GS/s 1x 10 GS/s

2 x5 GS/s
10 GS/s 2.5 GHz +1 V Diff 16 Bit DN2.635-02 DN2.635-01
+500 mV SE 1x 10 GS/s 1x 10 GS/s

2 x5 GS/s
3.2 GS/s 1.4 GHz +1 V Diff 16 Bit DN2.632-02 DN2.632-01
+500 mV SE 1x3.2 GS/s 1x3.2 GS/s

2 x3.2 GS/s



66xxF5-16 BitERER R EEZRETIEL25 GS/s

625 MS/s

1.25 GS/s

BRI TERREES

REIBEN 2BERA

SBEEEBIIDACE K

Ein#A\50 OFF, #HEFoEXAE+500 mV
Z28|AS0 OFF, BHEFIREAALELIOV

B BERMEE. BIR. FIFO, ZRERSE
XIRFEIBSCAPPEIE, #CUDA GPUEZERHER

51E8 GSampletR & iEEE STAR-HUB

ERERERRS T EH8RMAI.66XXRFIIR T,
TEFEERETop-mount (TMIRZAE, HERER312

mmBJExtension(EX)RZS,

P PCl Express AWG D PXI Express AWG
PCle x8 Gen2/& PCle x4 Gen2/ &
BETE2.8 GByte/s WHiEE BETEN.4 GByte/sEBESR
X ERESHR-FIBA Star-HUbEFRERS U IR+
YRE (241 mm)ERBRE XiEPXle5EH5EE
SMABMMCXEi£ 5 KIEPXl MR B RET R
RIBERCUDAE R £ EISCAPPIEED SMAEAMMCXE 28

200 MHz  +2.5V 16 Bit M4i.6622-x8 M4i.6621-x8 M4i.6620-x8 M4x.6622-x4
4 x 625 MS/s 2 X 625 MS/s 1 x 625 MS/s 4 x 625 MS/s
400 MHz ~ +480 mV 16 Bit M4i.6631-x8 M4i.6630-x8

320 MHz 2.0V 2x1.25GS/s  1x1.25GS/s

M4x.6621-x4
2 x 625 MS/s

M4x.6631-x4
2 x1.25GS/s

M4x.6620-x4
1 x 625 MS/s

M4x.6630-x4
1x1.25 GS/s




HARH2H

Input Coupling AC/DC

Input Impedance 50 Q

Input Ranges (Standard) #2000 mV, 500mV, #1V, 2.5V

Input Ranges (Option) +#40mV, +100mV, #200mV, 500 mV

Input Offset: +200 % of input range, programmable in 1% steps

SNR (10 MHz signal)

ENOB (10 MHz signal)

RMS Noise

Trigger Modes
Acquisition Modes

External Trigger
Re-Arming Time

Clock Modes

Sampling Clocks
External Reference Clock
External Clock Type

Multi-Purpose 1/0

46.9 dB (1.25 GS/s)
45.6 dB (2.5 GS/s)
44.5 dB (5 GS/s)
7.5 (1.25 GS/s)

7.3 (2.5 GS/s)

7.1 (5 GS/s)

0.2 LSB (1.25 GS/s)
0.3 LSB (2.5 GS/s)
0.3 LSB (5 GS/s)

Channel, External, Software, Window, Re-Arm, Delay, OR/AND

Single-Shot, FIFO, Multiple Recording, Gated Sampling, ABA Mode,
Block Statistics (Option), Stream to CUDA-GPU (Option, PCle only)

2 Inputs, programmable level +10V, 200 MHz

80 samples (1.25 GS/s)

160 samples (2.5 GS/s)

320 samples (5 GS/s)

Internal, External Reference

Maximum sampling rate + divider: 1, 2, 4, 8, ..262144
10 MHz to 1.25 GHz

Block Average (Option),

Single-ended, sine or square wave 0.3 V (square) or 1V (sine) to 3.0 V peak-peak

Input: Synchronous Digital-In, Asynchronous Digital-In, Timestamp Reference Clock
Output: Asynchronous Digital-Out, Trigger Out, Status, PLL Reference Clock, System Clock,

Digital Pulse Generator

NETBOX

e 0000000

) {E#ELXI [ Ethernet generatorNETBOX

Gbit EthernetM &

& srecTrum

Gbit EthernetM &

D 19" LXI/Ethernet generatorNETBOX

R RIGIEH
&5100 MByte/s{@#i%E &=100 MByte/sEiRE
£SMAERESS £SMAEESS

oEREDCEIRHLE

i&BEmbedded Server

aEfEmbedded Server

DN2.662-08  DN2.662-04 DN2.662-02 DN6.662-24 DN6.662-20 DN6.662-16 DN6.662-12

8 x 625 MS/s 4 x 625 MS/s 2 x 625 MS/s 24 x 625 MS/s 20 x 625 MS/s 16 x 625 MS/s 12 x 625 MS/s
DN2.663-04 DN2.663-02 DN6.663-12 DN6.663-10 DN6.663-08  DN6.663-06
4x1.25GS/ls 2 x1.25GS/s 12x1.25GS/s 10x1.25GS/s 8x1.25GS/s 6 x 1.25 GS/s



65xx&%5-16 BitiE 2R EE R F1E125 MS/s

1, 2, 4HBBEPCletR KR4

STAR-HUB
- 4-4815‘§LX|/Ethernetﬁ§zK BB REAA T A EI M 2p R 5l (BIE B BT
- aaSF.%LtSV@SOQ (x6V@EHAR) HEH, 245mmkEfExtension(EX)MRA,
- SERAEHEEFESE6V@50Q(x12VAEE
- i1)EEEERLTEE
- FiEE64MSamplesEl512 MSamplesi&RFRES
- SPEFIFOFER
- GEFFIEIKER

208 (4F81REC+16F8 TN 1%) S TN BEIORR

BB E T

BB REET R RRI 4IRS AR O R
T ERII6HEIMBIIR, BTN E—BEBN
S9XXIR-E IS BB 208 B S BN\ BER

HIET.

R B MIEERE R :
8iBIB RS BRA & —TERSMBEESE, —
2MEEERE TERZFX2 flat-ribboni®

a8,

P PCl Express AWG

PCle x4 Gen1 '@

B3700 MByte/sitiE=

Y RERZ16HIRRIERStar-HubER
“RE (168mm) BEiEiRE
SMBFIMMCXiZE %28
ERCUDABUREMINSCAPPOIEIE

40 MS/s 70 MHz +3V (x6V) 16 Bit M2p.6533-x4 M2p.6536-x4 M2p.6531-x4 M2p.6530-x4
8 x 40 MS/s 4 x 40 MS/s 2 x 40 MS/s 1 x 40 MS/s
40 MS/s 70 MHz +6V (£12V) 16 Bit M2p.6546-x4 M2p.6541-x4 M2p.6540-x4
4 x 40 MS/s 2 x 40 MS/s 1 x 40 MS/s
125 MS/s 70 MHz +3V (x6V) 16 Bit M2p.6568-x4 M2p.6566-x4 M2p.6561-x4 M2p.6560-x4
8 x 80 MS/s 4 x 125 MS/s 2 x 125 MS/s 1 x 125 MS/s
4 x 125 MS/s
125 MS/s 70 MHz +6V (12 V) 16 Bit M2p.6576-x4 M2p.6571-x4 M2p.6570-x4

4 x 125 MS/s 2 x 125 MS/s 1 x 125 MS/s



EEFUERE

DAC Type

Output Impedance
Output Level Standard
Output Level High Voltage

Marker Outputs

SNR (800 kHz signal)
ENOB (800 kHz signal)

NSD
Trigger Modes

Replay Modes

External Trigger

Sequence Replay Mode

Trigger to Output Delay

Clock Modes

Sampling Clocks
External Reference Clock
External Clock Type

Multi-Purpose 1/0

16 Bit, non-interpolating

50 Q

+3 Vinto 50 Q (x6V into high-impedance)
+6 Vinto 50 Q (+12 Vinto high-impedance)

4 (+16 as option) free programmable
1 loop marker

91 dB (£900 mV)
14.7 Bit
-142 dBm/Hz (£900 mV)

External, Software, Pulse, OR/AND, Delay, Holdoff

Single-Shot, FIFO, Multiple Replay, Gated Replay, Sequence Replay Mode,
Stream from CUDA-GPU (Option, PCle only)

1 with programmable level +5V, 3 additional LVTTL

Up to 4k sequence steps

Up to 64k segments

Up to ™M loops

Loop until Trigger

Data and sequence steps overload at runtime

63 sample clocks + 7ns

Internal, Direct External Clock, External Reference Clock

1 kS/s up to maximum sampling clock

128 kHz to 125 MHz

Single-ended, sine or square wave with programmable level +5V

Input: Asynchronous Digital-In, Logic-Trigger

Output: Marker, Synchronous Digital-Out, Asynchronous Digital-Out, Trigger-Out, Status, DAC Clock,
Digital Pulse Generator

NETBOX
-

®
e
@
@

P @E#LLXI [ Ethernet generatorNETBOX D 19" LXI/Ethernet generatorNETBOX

Gbit EthernetN @& Gbit EthernetN&

KRR XE R

=100 MByte/s&RHBHIEE =100 MByte/sERMEMERE
2IIRABNCIEESS 2EPIRABNCIEESE

mEEDCEREE
oi#EfcEmbedded Server

DN2.653-16
16 x 40 MS/s

DN2.656-16
16 x 80 MS/s
8 x 125 MS/s

DN2.653-08
8 x 40 MS/s

DN2.654-08
8 x 40 MS/s

DN2.656-08
8 x 80 MS/s
4 x 125 MS/s

DN2.657-08
8 x 125 MS/s

aJiEEEmbedded Server

DN2.653-04 DN6.653-48 DN6.653-40 DN6.653-32 DN6.653-24

4 x 40 MS/s 48 x 40 MS/s 40 x 40 MS/s 32 x 40 MS/s 24 x 40 MS/s

DN2.654-04

4 x 40 MS/s

DN2.656-04 DN6.656-48 DN6.656-40 DN6.656-32 DN6.656-24

4 x 125 MS/s 48 x 80 MS/s 40 x 80 MS/s 32 x 80 MS/s 24 x 80 MS/s
24 x 125 MS/s 20 x 125 MS/s 16 x 125 MS/s 12 x 125 MS/s

DN2.657-04

4 x 125 MS/s



96xx %% - Fi@BE50{EtonesAIDDS SR E & 28

EIRFPGARIDDSHRIEDAC

DDS#E% B ADC-200 MHz
EBET X & ZE50/EDDS core

[REDDSHES: SAZF, #RIB. AL, SARMZE, RIENE,
BREES. gumh

DDS#E<T#26.4 nsHIRE R H

BERERECERE, TFEHHEESRDDSES

HEDDSHE=S DA BB HHEE IR SES0EEZREIK, E—TIRER TRRMARS2RIZM 7 LML
BAEHZ B IEZARNEH A, DDS(EEENEM) e —EaANEKA, BRENSHEERRBES
EZK, EBRKRNEH), 20N RAESEAIERETE, Lo/ baRs METRERT®R,
= 01Z200 MHz,

HREEBBS0@E tonestIER, &
ABINETBOXEE STal ST Z1EAI 61519
50 tones, TETILAER StarHUubEE
RS ZRRHEETE—E, IMEREE
| 101BR50SAES., SEAFRESTE
B oA S LA AN £1Z 4008 DDSEHIR
&,

IV

©ee G

@ SPECTRUN

P PCl _xpress DDS ssEELE2s P PXI Express DDS sRSRE42S

PCle x8 Gen2/' @ PCle x4 Gen2/"&
Star-HUbER £ 8R KRN IRL UEEF
YRE(241 mm) B+ FiEPXleBEEE
SMAEMMCXNE FIEPX|efB T 44REL star-trigger
SMAEMMCXANE
625 MS/s 200 MHz  +2.5V 16 Bit M4i.9622-x8  M4i.9621-x8  M4i.9620-x8 M4x.9622-x4  M4x.9621-x4

4x625MS/s 2 x625 MS/s 1 x625 MS/s 4x625MS/s 2 x 625 MS/s




Technical Details

DAC Type

Output Impedance
Output Level in 50 Q
Marker Outputs

SNR (10 MHz signal)
ENOB (10 MHz signal)
NSD

Trigger Modes

DDS commands

DDS commands

DDS time resolution
DDS timer resolution

DDS command buffer

Min user software to
analog output latency
Max continuous DDS
command rate

External Trigger
Trigger to Output Delay

Clock Modes
External Clock Type
Multi-Purpose 1/0

GBitZ XN E
XARERIEH
2ESMAEEE

AEDCEIRBEIRA

16 Bit, non-interpolating
50 @

+2.5V

3 free programmable
72.4 dB (625 MS/s, £1 V)
11.7 dB (625 MS/s, =1 V)

-149 dBm/Hz (625 MS/s, +1 V)
External, Software, Window, Re-Arm, Delay, OR/AND

individual for each core
for all cores

software programmable

single mode
DMA mode

single mode
DMA mode
single mode
DMA mode

Set Frequency, Set Amplitude, Set Phase, Frequency Slope, Amplitude Slope

Reset, Execute Now, Execute at Trigger/Timer

625 MS/s (1.6 ns)

83.2 ns up to 27.48 s with a resolution of 6.4 ns

4k commands

512M commands in on-board RAM. More commands can reside in
DMA buffer in PC-RAM

10 us

20 us

400 kHz

10 MHz

2 Inputs, programmable level 10V

238.5 Sample Clocks + 16 ns (625 MS/s)
476.5 Sample Clocks + 16 ns (1.25 GS/s)

Internal, External Reference Clock
Single-ended, sine or square wave 0.3 V (square) or 1V (sine) to 3.0 V peak-peak

Marker, Synchronous Digital-Out, Asynchronous Digital-Out, Trigger Out, Status,
System Clock, Digital Pulse Generator Option

NETBOX

D {E#ET LXI / Ethernet DDS Generator

ai#Embedded Serverhas

DN2.962-08
8 x 625 MS/s

DN2.962-04
4 x 625 MS/s

DN2.962-02
2 x 625 MS/s

GBitZ K MB@EENE
TEIRHES
2ESMAEIESE
TiZEmbedded ServerfRzs
DN6.962-24  DN6.962-20  DN6.962-16  DN6.962-12

24 x 625 MS/s 20 x 625 MS/s 16 x 625 MS/s

D 19" LXI/Ethernet DDS Generator

12 x 625 MS/s



HNIBHNAWC=E—

NETBOX

hybridNETBOX-$ S EEH L ERAWCER R ELHESRE—HER, BF—SLXI/EthernetikE, MTEFE). BEH
RIHIRHNERS, BEEE. BIRESTERR.

- E—EAREPBRSHEANEEAWGIIEE
e ERR:Stimulus-Response, Record/Replay. ATE. MIMO%%

D hybridNETBOX &iZ 125 MS/s

2+2, 4+438+8iEiE, X140 MS/s=H125 MS/sEURER
SHHAWGEE NI EIRH512 MSamplesiEEIiRE
AWG:EHIHERRS 12V (SEHKEE)

AWG: IRt E T BB F @
Digitizer:S\IEBIRHEDBA
Digitizer: 6@ A\ S EJiE, 200 mVE+10V

R RS 815 Z BRI/ O

hybridNETBOX

8+8 BB 5(DN2.80x-08)
© 900 (
0] O ) . @

4+4BEE SR (DN2.81x-04)

® @ @
© © @ . @ @ ® © 2+2iBERSE(DN2.81x-02)
\I Q X
© e e ‘@
ERgn
40 MS/s 20 MHz 16 Bit 40 MS/s +6V (+£12V) DN2.813-02 DN2.813-04
40 MS/s 20 MHz 16 Bit 40 MS/s +3V (x6V) DN2.803-08
125 MS/s 60 MHz 16 Bit 125 MS/s +6V (£12V) DN2.816-02 DN2.816-04

125 MS/s 60 MHz 16 Bit 125 MS/s 3V (x6V) DN2.806-08



P hybridNETBOX £x=3E 500 MS/s

2+284+4;8B1E, EXERZE180 MS/sE500 MS/s
SHESAWGE S 1EIR 2 GSamples BERE
AWG:625 MS/s(4i&i&)=H1.25 GS/s(2iEi&)
AWGEHTHERRS+3V@50Q
Digitizer:6X&MAEE, 200 mVE+10V
Digitizer:3Z iR 1R 19 BRR AR EHEIE

IR SIZ OGS BRSO

CH1
CH3

SPECTRUM

2+21EER 5% (DN2.82x-02)

Clock Clock CHO CHI
Out In
X0 X0 Trigd
7] 10 n

viesennss hybridNETBOX

4+47EEE SR (DN2.82x-04)

EmiEE
180 MS/s 125 MHz 16 Bit 1.25GS/s 25V (x5V)  DN2.827-02
180 MS/s 125 MHz 16 Bit 625 MS/s  £3V (x6V) DN2.827-04
250 MS/s 125 MHz 16 Bit 1.25GS/s +25V(x5V)  DN2.822-02
250 MS/s 125 MHz 16 Bit 625 MS/s 3V (x6V) DN2.822-04
400 MS/s 250 MHz 14 Bit 1.25GS/s +25V(x5V)  DN2.828-02
400 MS/s 250 MHz 14 Bit 625 MS/s  £3V (x6V) DN2.828-04
500 MS/s 250 MHz 14 Bit 1.25GS/s +25V(x5V)  DN2.825-02

500 MS/s 250 MHz 14 Bit 625 MS/s 3V (x6V) DN2.825-04
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Text Based Application SBench 6 3rd Party Measurement SW
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v A\ v v
NETBOX £ Windows 7 22 Windows 8 T (©debian
NETBOX e uSE
NETBOX Bm Windows 10 28 Windows 11 D Feclora ubuntu®
'0
= SBench 62MaEE A, EENEEXNEREEE, SBench 6T{EREET
- BEREANBR TIZAMEEE, YEFIERE. ERiER. MRS, B
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BRERTAINAE

SeiEMIdrag-and-drop T
ERPITRERBES R ORI EEEFRAE
BRI EE R R BRI

ea» HEWindows 7/Windows 8/Windows 10(32/64 bit)/Windows 11
eam {BELinux64 bit

e XIERAIDHEERFESIHEE G RHEE

e EHARENEERIEGBytesERNZERER
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ZE SpectrumEREES BN R EHBEEHESEZIRE, URZTHSEFIFT,
Bttt SR E5RETEN, BUBHERI(iInfo@hongtronics.com)BSE £ /&R RMA,
LT AEFPEHEMESNERTE:

VO R T G smmasneaims,
"HEISENEENE— BN B0 RIE(ER, " Jesse Fox, Director of IT| DOIphln Research Center

Mark Lomperski | DESY | $IFh05% 28 538 FloridaiSEXsB A1 SR {F 5t H AT 53

"BAItER T EMEERNSR, BERARKBBHEMIOER
oo O Foidn FX, BEEREs, SUMSRAEERERMOEMHEK, "
"SpectrumBI A RERBERRMAFRRD, BL Paul Holligan | Head of Pulsed Power at FLF |
MRRBESEH, "

BIBRETIREN R R R E R R
Prof. Dr. Josef Hoffner | Leibniz Institute |

FAEHEEREBETARHAR

. ", .. = "
"FERFIIDDSIEIE, HAESUILNEREETE, WEKERESR

"SpectrumBIAWGCAEE & e B CRaTdksl, BB

B, BHRMEEZINEHRER, "
BEEERFI, "

Dipl.-Phys.Jonas Witzenrath | University

Prof.Dr.Julio Barreiro | University of California Kaiserslautern | £ Fif5

San Diego2 FH 5



"Spectrum < EBIBRENRZER, ERM
shErH X BEERSMTNRGE, 6 |
HERE(ERIE X LB P E RV IVES, " G
Dr.Amin Amiri | University
College London | X ILRHFEZ R K

3\ 1 2¥. <
"RAPFNERE SpectrumBEIL R, REREMREM T RIDENNEE, HiR
mAENE, EMEFAERENSRUER, BAREMEIEER, "
Dr.Hans Steiger | Technical University of Munich |
ANEZENRAREPHFRE
BAR

"BMNBREERGRIEEEER. ZRLF,
BERMEEFTINERAS, "

EE, Prof.Hubert Mantz | University of
Dr.-Ing.Sénke GosslingZBT | | 3 ; - Applied Sciences Uim |

Hydrogen and fuel cellcenter | i e . L ERCRBNE 2B EERR
FERRSEERENSMRENRE '

BHAR

"EER R R R E S B —
i, BRNERLRIGREIET

NP

"SpectrumBV £ BIEEE SBench 6EFERIEEEE "FAF9iREZESpectrumVESR, EEHE%&_‘%EH%EZ@
Brmgga X, ERMEEAERTEFTEERHEEN RERMABNESEERRDSERE, "
MEERERE, " Adam Kingsley, PhD | BrighamYoung University |

ProfProf.Steven A.Cummer | DUKE University | REEEEFER KRR
ES
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