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Description

The SHF 12105 A is a synchronized multi-channel 64 Gbps bit pattern generator (BPG). It generates digital bit
sequences such as pseudo-random bit sequences (PRBS) or user defined bit patterns.

Operating bit rates from 6 to 64 Gbps, continuously without gaps, is covered by the generated data patterns.
Depending on the configuration, the instrument features up to eight independent 64 Gbps differential
channels (16 outputs).

The operating bit rate is set by the clock signal from an external clock source. The outputs can operate at
both full clock and half clock, e.g., either a 64 GHz or a 32 GHz clock signal can be used for 64 Gbps operation.

The SHF 12105 A can be controlled remotely via an Ethernet interface either by use of the SHF Control Center
software provided by SHF or by custom software.

Further to the mode of operation as a multi-channel binary BPG, the functionality can be easily extended by
attaching one of SHF’s extender heads:

e By using high resolution DAC such as the SHF 6-Bit DAC the easy-to-use graphical user interface
enables the generation of arbitrary signals and the system becomes a fully functional AWG.

e In case a multiplexer (MUX) extender head is attached, 120 Gbps NRZ signals can be brought as close
as possible to the DUT.

e PAMA4 Signal up to 128 GBaud (256 Gbps) can be generated by attaching the PAM4 multiplexer (PAM-
MUX).

Features

e Four, six or eight 64 Gbps high quality differential data output channels
e Broadband operation up to an aggregated bit rate of 512 Gbps
e Built-in PRBS patterns and 8 Gbit user pattern per channel to support user defined patterns

e Standard Patterns such as JPO3A, JP03B, QPRBS13, PRBS13Q, PRBS31Q, SSPRQ, Transmitter
Linearity, SSPR, etc. are included and can be generated with combined signals

¢ All channels synchronized and independent

e Outputs adjustable up to -10 dB

e All outputs can be used single ended or differential
e Skew adjustment for each differential output

e Bit shift for each differential output

e Frame trigger output

e Errorinjection capabilities

e Controlled by intuitive graphical user interface SHF Control Center
¢ Remote control over Ethernet

e DC Offset (available with ‘Option HV’)

o Clock distribution for trigger signals and DUTs

e Jitter transparent output signals
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Applications

The SHF 12105 A is the ideal pattern source for many R&D or production applications which require high
speed test data streams for electrical/optical components or transmission systems. The flexible channel

configurations, the wide gap-free data rate coverage and the advanced features make this BPG the perfect
fit for

e single channel applications,
e.g., OC-768/STM-256 (using 40G NRZ, DPSK), Fiber Channel®, PCl Express, Serial ATA

e multi-channel applications,
e.g., OC-768/STM-256 (using 40GBaud QPSK), 100GbE (using 4x32G DP-QPSK)

e multi-level® multi-channel applications or
e.g., for 400G & 1TB DWDM (e.g., using DP-16QAM or 56G PAM4)

e AWG applications
the SHF 12105 A + DAC combination is a full “remote head” non-interleaved AWG (Arbitrary
Waveform Generator) at a speed of up to 64 GBaud

Configurations

The SHF 12105 A can be equipped in a variety of different configurations.

e Oct64 — Eight differential outputs from 6 to 64 Gbps (sixteen single-ended outputs in total)
e Hex64 — Six differential outputs from 6 to 64 Gbps (twelve single-ended outputs in total)
e Quad 64 — Four differential outputs from 6 to 64 Gbps (eight single-ended outputs in total)
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Figure 1 - Front panel of the SHF 12105 A in config. Oct 64 and incl. Opt. AddClock

" up to 64 level signals can be generated with the help of one of SHF’s external DAC modules.
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Options

Option HV - High Output Voltage

Maximum output amplitude of a 64 Gbps data output channel is
internally amplified to 2 V.

Option DC Offset — Output Offset Adjust

A DC offset output voltage can be adjusted internally or by applying an
external voltage to the front panel connector. This integrated Bias-T is
only available with ‘Option HV'.

Figure 2 - SHF 12105 A with extender heads

Option AddClock — Two additional full clock outputs

The option AddClock adds two additional full clock outputs, for example to drive the extender heads.

Option Extender SHF C603 A

Two output channels can be multiplexed externally to a data stream up to 120 Gbps by use of a SHF C603 A
2:1 multiplexer. For details please be referred to the data sheet of the SHF C603 A.

Option Extender DAC (e.g., SHF 613 A, SHF 614 C, SHF 615 B)

Operating the SHF 12105 A together with SHF DAC will make the system a 60 GSa/s Arbitrary Waveform
Generator (AWG). The vertical resolution is depending on the number of BPG outputs and DAC inputs bits.
Example applications include PAMA4 with pre-emphasis. For details, please refer to the data sheet of the DACs
and the chapters AWG & User-Defined Waveform Capabilities and PAM4 Mode in this document.

Option Extender SHF 616 B

Four output channels can be multiplexed and combined externally to a PAM4 data stream up to 128 GBaud
by use of a SHF 616 B. For details please be referred to the data sheet of the SHF 616 B.
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Block Diagram
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Figure 3 - Block diagram of the SHF 12105 A

The pattern generator consists of up to 32 16 Gbps pattern generation blocks which are synchronized to each
other. Four outputs of the pattern generation blocks are 4:1 multiplexed to generate one 64 Gbps data
output steam. Each data output module includes two data output channels consisting of a delay line for skew
control, a 4:1 MUX and optional amplifiers (Option HV) to raise the output amplitude to 2 V.

The clock distribution section processes the incoming clock signal to generate the clock out, clock/2 out,
clock/4 out, selectable clock out and word frame signals. With option AddClock, two additional full clock
outputs are provided, for example to drive the optional available extender heads. Internally the SHF 12105 A
works in half clock mode. To enable full clock operation, the incoming clock is divided by 2 by selecting full
clock mode in the software.
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Specifications

Absolute Maximum Ratings

Parameter Unit = Symbol Min Typ Max Comment
Clock Input Voltage mV Veikin 900 Peak-to-Peak
External DC Voltage on

Vv Voci -10 +10 AC coupled input
RF Clock Input Port pein P P
External DC Voltage on

Vv Voci -10 +10 AC led output
RF Clock Output Ports pen coupled outputs

-10 +10 with Option HV
External DC Voltage on y e , , th Ooti .
RF Data Output Ports DCin none none with Option HV & Offset
none? none? | without Option HV

External DC Voltage on

Vv V -4 +4 with Option HV & Offset
DC Offset Ports ofxt P
External DC Current on

mA A -110 +110 with Option HV & Offset
DC Offset Ports ofxt P

2 DC-coupled RF data outputs must not be charged by an external DC voltage
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64 Gbps Data Output Specifications (without Option HV)

Parameter Unit Symbol Min Typ Max Comment
Minimum Bit Rate Gbps 4 63
Maximum Bit Rate Gbps 64 65
650 730 800 Single ended
1300 1460 1600 Differential
. Eye amplitude;
M tput Level \Y V
aximum Output Leve m out Adjustable by up to -10 dB; DC
coupled ground referenced CML
interface
@ 50 Q load;
Output DC Level mv Vbcout -400 -500 -600 constant when adjusting output
amplitude
Jitter (RMS)
) fs Jrms 500 650
on scope display*
Jitter (RMS)
fs Jrvs 460 620
deconvolved®
Jitter (PP) ps Jep 2.5 4
Rise/Fall Time
. ps tr/ts 9 11 20%...80%
on scope display®
Rise/Fall Time
ps te/ts 8.2 10.4 20%...80%
deconvolved’
Crossing % 46 50 55
of two consecutive eyes;
Duty Cycle % 50 .
software adjustable
Skew Control ps -25 +25 adjustable in 0.1 ps-steps
t 64 Gb ith sk trol set
Inter-Channel Skew ps 3 2 PS With skew control se
toOps
Connector Type Q 50 1.85 mm (V);
female connector

3 By use of the “Bitrate Divider” — function the minimum output bit rate can be reduced further down to 1.5 Gbps (see page 14)
4 Measured with a 70 GHz sampling head and precision time base triggered by Clk or Clk/2 output, using PRBS 23'-1

® Calculation based on typical jitter from OSCiHOSCOPe data sheet: ]RMS deconvolved = \/(]RMS measured)z - URMS uscilluscupe)z = \/URMSmeasured)z - (200 fs)z

6 Measured with a 70 GHz sampling head and precision time base triggered by Clk or Clk/2 output, using PRBS 23'-1

7 Calculation based on typical rise/fall times from oscilloscope data sheet: t, geconvowea = v/ (tr measurea)® — (tr oscittoscope)® = v (tr meas)? — (368 ps)?
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64 Gbps Data Output Specifications (with Option HV)

Parameter Unit Symbol Min Typ Max Comment
Minimum Bit Rate Gbps 4 68
Maximum Bit Rate® Gbps 64 65

2000 Single ended
Maximum Output Level mV Vout 4000 Differential

Eye amplitude; AC coupled
Adjustable by up to -10 dB

Jitter (RMS) ; ) 500 650 Vout 2 500 mV
s
On scope display?® s 600 1000 | Vout <500 mV
litter (RMS) . J 460 620 | Vou =500 mV
s
Deconvolved!? RS 570 980 Vout < 500 mV
. 2.5 4 Vout 2 500 mV
Jitter (PP) ps Jep
3 5 Vout < 500 mV
20%...80%
Rise/Fall Time
0 / disolay’ ps tr/tf 9 11 Vout 2 500 mV
n scope displa
P pray 10 12 Vout < 500 mV
20%...80%
Rise/Fall Time
b / ved3 ps te/ts 8.2 10.4 Vout 2 500 mV
econvolve
9.3 11.4 Vout < 500 mV
. 46 54 Vout 2 1000 mV
Crossing %
40 60 Vout < 1000 mV

of two consecutive eyes;

(o)
Duty Cycle % 47 >0 >3 software adjustable
Skew Control ps -25 +25 adjustable in 0.1 ps-steps
Inter-Channel Skew ps 3 at 60 Gbps with skew control set
to O ps
Connector Type Q 50 1.85 mm (V);

female connector

8 By use of the “Bitrate Divider” — function the minimum output bit rate can be reduced further down to 1.5 Gbps (see page 14)
9 Measured with PRBS 2%'-1, BER < 1e-12
10 Measured with Tektronix DSA8300 with 70 GHz sampling head and phase reference triggered by Clk or Clk/2 output, using PRBS 23'-1

! Calculation based on typical jitter from OSC”IOSCOpe data Sheet:/RMS deconvolved = \/URMSmeasured)z - URMS oscilloscope)2 = \/(]RMS measured)z - (200 fs)z

12 Measured with a 70 GHz sampling head and precision time base triggered by Clk or Clk/2 output, using PRBS 23'-1

'3 Calculation based on typical rise/fall times from oscilloscope data sheet: ¢, geconvorvea = v (& measurea)? — (Er oscittoscope)? = v (tr meas.)> — (3.68 ps)?
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Parameter Unit = Symbol Min Typ Max Conditions
software adjustable;
I(Di:t(;::;?tszo'tf ?e \Y Voff int -2.51415 +2.51415 | @ load current =50 mA
pply (Rioad =50 Q)

DC Offset Current mA | Ao | -501415 +501415
(internal supply)
DC Offset Voltage v Voree | -3.51516 +3.515.16 applied to “DC Offset”-
(external supply) ’ connector
DC Offset Current mA A - +100151
(external supply) OfiExt 1 1001516 6

4 DC Offset voltage on the RF output port varies with the external load resistance; internal bias-t resistance is ~6.4 Ohm

15 Consideration of the gpplication note ,Impact of Bias Tees on Communication Signals® from www.shf-communication.com recommended

6 DC Offset voltage on the RF output port varies with the external load resistance; internal bias-t resistance is ~3.9 Ohm
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64 Gbps Data Output Specifications (with Option HV)

Parameter Unit Symbol Min Typ Max Comment
Connector Type
Clock Input 1.85 mm (V)
female connector
Clock Output 1.85 mm (V)
female connector
Optional Clock Output 1.85 mm (V)
Q 50 female connector
Clock/2 2.92 mm (K)
female connector
Clock/4 2.92 mm (K)
female connector
Sel. Clock Output 2.92 mm (K)
female connector
Minimum Clock Input GHz f o 3 half clock mode?’
Frequency - 6 full clock mode?’
Maximum  Clock  Input GHz f o 32 half clock mode?’
Frequency - 64 full clock mode?’
Input Level MVpp | Vin_clock 630 1000 | AC coupled
Output Level
Clock 450 700 1000 | AC coupled, @ Pin=0 dBm
CIOCk/Z mVpp Vout_clock 500 800 1000 AC COUpIed
Clock/4 500 800 1000 | AC coupled
Selectable Clock 250 450 600 AC coupled
Output Frequency
Clock GHz 3 64 same as input frequency
Clock/2 GHz 1.5 32 half of input frequency
Clock/4 GHz ¢ 0.75 16 quarter of input frequency
Selectable Clock GHz | "% | 0.006 16 input frequency/N
(N=4, 8, 16, 32, 64, 128, 256, 512,
1024)
Word Frame Trigger MHz 500

7 The operating bit rate is determined by a clock signal from an external clock source which is not part of the pattern generator. The outputs can operate
at both full clock and half clock, so e.g., a 20 GHz or a 40 GHz signal is required for 40 Gbps operation.
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Parameter Unit = Symbol Min Typ Max Conditions
Weight kg m 45 Fully Equipped
Dimensions mm | WxDxH 600x480x150
Operating Temperature °C Top 10 35
Storage Temperature °C Tst -20 70 @ 95 % RH max.
Working Humidity % 20 90 Non condensing

Rear Panel Connections

Parameter Conditions
100 110 135
Power Supply \Y U 50...60 Hz
210 230 240
. Max. Configuration
Power Consumption W P 400 @110-230 V
Power Supply Connector IEC-60320 C14
Common Ground Connector 4 mm socket
Network Connectors RJ-45 Ethernet
Front Panel Connections
Parameter Unit = Symbol Min Typ Max Conditions
DC Offset Connectors Lemo EPZ.0B.309.HLN
-5 Max. 1.5A
Auxiliary Power Outputs \Y u +5 Max. 1.5A
+12 Max. 1.7 A

Auxiliary Power Connectors

Lemo EPG.OB.304.HLN

Common Ground Connector

4 mm socket

Network Connector

RJ-45 Ethernet
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Patterns
Pattern Polynomial Reference

PRBS 27-1 Gx)=1+x°+x’

PRBS 2°-1 GX)=1+x+x° TU-T0.1505.1
IEEE 802.3 68.6.1

PRBS 210-1 G(x)=1+x" +x%*°

PRBS 211-1 G(x) =1+x°+x1! ITU-T 0.1505.2

PRBS 213-1 G(x) =1 +x+ x>+ x'2 + x13 IEEE 802.3 94.3.10.8

PRBS 21%-1 G(x) =1 +x¥+x1 ITU-T 0.1505.3

PRBS 220-1 G(x)=1+x3+x*°

PRBS 223-1 G(x) =1+x¥®+x3 ITU-T 0.150 5.6

User Pattern Capabilities

Parameter Unit = Symbol Min Typ Max Conditions
User Pattern Memory size Gbit 8 Per channel
User Pattern Granularity . For more details see Chapter
Bit 512 .
User Pattern Capabilities

Example Patterns Provided

Pattern Polynomial

SSPR18 OIF-CEI-03.1 Annex 2.D.2
JPO3A™® IEEE 802.394.2.9.1
JPO3B18 IEEE 802.394.2.9.2
QPRBS13%8 IEEE 802.394.2.9.3
Transmitter Linearity®® IEEE 802.3 94.2.9.4
PRBS13Q?® IEEE 802.3 120.5.11.2.1
SSPRQ*® IEEE 802.3 120.5.11.2.3
Square Wave Quaternary®® IEEE 802.3 120.5.11.2.4

'8 |s a PAM4 pattern and can be generated by combining the BPG output signals with a DAC
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Output Adjustment Capabilities

& SHF Control Center v (]} *
Program  View Help SHF Local SCC Version: 2.10.1+75

Device Manager | SHF 12105 A
SHF 12105 A B

Connection

Q L Bitrate
Connected 0 Synchronization

Show Logfile Pattern

Bit Polarity
Session Bit Delay
B seve Bitrate Divider

+ Restore Error Injection

Duty Cycle
AUX Power =
Skew

AUX 1 AUX 2 DC Offset

+12V O.ff O.ff DC Offset (inv.)
o o Amplitude
15V Off off Output
5V . . Clock Distribution PAM Mode
Off | Off
Wordframe Clock Input
Type: Mode:
PRBS31 v Half b
. Length:
Sync: L
o
Disabled v
i Frequency Divider Frequency Divider Frequency Divider
4 (16CkOut) ¥ 2 12
Sel Clk Clk/4 Clkf2 Clk Clk
Out CI.I[t ‘ OI.IIt ‘ Out ‘ In ‘
Figure 4 - SHF Control Center window for the SHF 12105 A
Bit Rate

The bit rate of all outputs is continuously adjustable by a single external clock signal.

Clock Input

In full clock mode, the BPG will need a 64 GHz clock signal to generate a 64 Gbps data signal. In half clock
mode, a 32 GHz clock signal will be needed to generate a 64 Gbps data signal. Internally the SHF 12105 A
operates in half clock mode. When selecting full clock mode, a divider is used to generate the half clock
needed internally from the externally provided full clock.

Selectable Clock

The selectable clock output provides a divided clock signal derived from the clock input signal. A divider ratio
of 1/nwithn =4, 8, 16, 32, 64, 128, 256, 512 or 1024 can be selected.

Word Frame

To display the pattern trace on the oscilloscope the word frame signal can be used to trigger the oscilloscope.
The word frame can be set to one of the PRBS word lengths or to a user defined value.

AUX Power
This control is needed to enable the aux power voltages provided on the front panel.

Group Synchronization

The data outputs can be grouped. All data outputs of one group are bit synchronized to enable AWG
functionality together with a DAC, cross talk measurements and PRBS conformed multiplexing.
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Pattern Type

Pre-defined PRBS patterns from 27-1, 2°-1, 210-1, 2111 213.1 2151 220-1 223-1 and 23!-1 are available. User-
defined binary patterns can be loaded from file in single column text file format. All PRBS and user patterns
can be assigned individually to each channel.

4 SHF Control Center T X

Samples: 54 Sé Bit resolution: ¥ 1 | name value
e ———— |~ user]
Sample Offset: % | Selected Bit:
e 20k B ! z Phase 0°
Output Previ Status File loaded
@ @9 Eee o© Tealy oo © & oo .
Sampled ~ File C:/userpattern/user1.txt

Samples 54

JU U0 LU WU LJUUIL.

o 10 30
time (ns)

O concel | [ Bk || Finish

Figure 5 - SHF Control Center upload GUI for binary user patterns
Pattern Polarity

All patterns can be inverted by use of this function

Bit Delay / Bit Shift

In case two or more PRBS patterns of the same length are selected it is possible to control the starting point
of each bit sequence (in 1 bit steps up to the total PRBS length).

Bit Rate Divider

The ‘bit rate divider’ is a software function to transmit the same bit multiple times and thus reduces the data
rate (divided by 2 or 4).

Error Injection

For testing purposes, a fixed error rate can be added to the date stream.

Duty Cycle

The duty cycle of two consecutive eyes/bits is automatically set to 50%. However, in case the application
requires a modification or a further optimization, this could be done with a few clicks.

Skew

The timing of every output channel can be adjusted individually in 0.1 ps steps (please see chapter Skew
Control Function for more details).

DC Offset

The DC offset of a high voltage RF output port can be switched between an internal generated DC voltage
and an external supplied DC voltage.

Amplitude
The output amplitude of each channel is adjustable independently.
Output On/Off

The outputs can be turned on and of individually. During and after start up these are turned off to prevent
any damage to the DUTs attached.
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AWG & User-Defined Waveform Capabilities

The SHF 12105 A and a SHF DAC are not just two discrete modules connected together. The SHF Control
Center software provides a variety of features which can be used in case a SHF DAC is connected to the BPG.

The software offers an interface for user defined signals by use of the Python programming language or the
user may load externally generated signals from software like Matlab. A set of commonly used signals is
provided with the SHF Control Center. The software only needs to know which BPG output is physically
connected to which DAC input. The SHF Control Center will calculate the user pattern for each channel in a
way that the DAC generates the desired arbitrary signal.

The best results are achieved with the SHF 614 C 6-Bit DAC and a SHF 12105 A with at least 6 channels as this
architecture provides a vertical resolution of 2°=64 steps reducing quantization errors.

e [ © Caneni

Figure 6 — Arbitrary Waveform Generator Interface
The SHF 12105 A has 8 Gbit of built-in user pattern memory for each output channel. Due to the memory
width of 512 bits, there is a granularity requirement of 512 bits which can be overcome by repeating the
pattern until the least common multiple of the pattern length and 512 is met.

The SHF Control Center software supports creating, editing and converting different formats of user pattern
files to be used with the SHF 12105 A. It will handle all user patterns.

For example, it will repeat automatically user patterns not fulfilling the granularity requirement until the
granularity of 512 is met. For patterns up to 16 Mbit this is always possible. Patterns larger than 16 Mbit have
to fulfill the following prerequisites:

Pattern length Pattern length has
up to to be a multiple of
16 Mbit 1

32 Mbit 2

64 Mbit 4

128 Mbit 8

256 Mbit 16

512 Mbit 32

1 Gbit 64

2 Gbit 128

4 Gbit 256

8 Gbit 512

Two BPG output channels (1&5, 2&6, 3&7 and 4&8) share one common memory controller, so that their
patterns need to be of the same length or need to be repeated until the least common multiple is met. For
most applications like PAM, AWG, DACs and Muxes the patterns need to be of the same length anyway.
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PAM4 Mode

For binary data a BPG has obvious advantages over an AWG as the bit/baud rate always equals the sample
rate (no fractional oversampling) and as logical pattern generation techniques can be applied without
utilizing a rather slow and small memory. With the SHF 12105 A these advantages do also apply to a BPG/DAC
combination when generating PAM4 signals where even the individual eye heights or pre-emphasis can be
achieved and adjusted on the fly without waiting for the memory to be loaded and by still transmitting very
long patterns (e.g., PRBS 231-1 or PRBS31Q).

SHF12105A X

Connection

7
Bitrate

Coed o Synchronization
Show Logfile pattern
Session Bit Polarity
& Save Bit Delay

~ y -
Restore Bitrate Divider

AUX Power Error Injection

POSWADER Duty Cycle

e o Skew
Off || Off

e e
off | off Output

+12V
Amplitude

sy ®  ® ook Distribution | PAM Mode
off || off
Dac Setup Patter Setup Amplitude Setup Pre-Emphasis
Main
Tap O: -10% O

Number of Channels: Pattern Setup: | 802.3bs - SSPRQ XN vt iocie: [pania

4 o

Encoding: Unipolar T
Pattern Bt Delay Levela: 100 %

o 4 Level3: 60%
DL z Level2: 20%

Levell: 'y 0%

Tap 1: Main &
Tap 2: -20% O
Tap 3: -10% O

DO: | Channel 1

D1: | Channel 2

D2:

Channel 3

D3:

Channel 4

< 4 4«

D4: | Channel 5

Ds:

Channel 6

Figure 7 - SCC in PAM Mode
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Jitter Transparency

By modulating the clock input signal with a low frequency signal, one can quickly and easily create jittered
clock signals with complex properties to drive the SHF 12105 A to emulate jittered high speed NRZ data
(Fig.8). Adding a DAC gives the possibility to generate jittered PAMA4 signals (Fig. 9 & 10), ensuring the setup
is ready for the increase in modulation orders and lane rates for the anticipated serial data protocols to come.
For more information see Application Note “Creating Complex Jittered Test Patterns” on SHFs web page.

n & 0 8

Figure 8 — Sine-jittered data output signal from SHF 12105 A

n & A A

Figure 9 — Sine-jittered data output signal (MSB) from a SHF DAC

Figure 10 - Sine-jittered data output signal (PAM4) from a SHF DAC
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Skew Control and Bit Delay Functions

The skew control and bit delay functions allow adjustment of the channel timing relative to each other. As a
result, timing delays between individual output channels can be adjusted in 0.1 ps steps (using skew control),
as well as over many integer bit periods (using the bit delay function). The figures below show the SHF Control

Center with this feature and an example of delay between two channels for skew within a bit and more than
one bit.
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Figure 11 — Skew control & integer bit delay

Figure 12 - Bit delay and skew control software representation
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Typical Output Waveforms

Data Output Signals (without Option HV)
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o 12.66948 | ¢ 6.732000ps|

3<_1|RMSJ 3041%5%5 GC_lFf" uzaz%‘ouw
68 Gbps output at maximum output level

150 Waveforms  #Acgs 150 of 150

~| AcqMode [sample

1284
|al ~| 1500mv/div @] oov

|=»[Phaseref (c7.c8) |
Characterize Pass &/ | ©| 150.0mV/div 1 Ampl B B |[4Crs% b-F-]
S 49.76684%)

o wimoB1__ 8 al  7362498mv|| <
al wm
20QF B8 |5 Rise mm‘

gl 1696104/ & 6950000ps|

3RMS) B 8| |[6Fall LT
al 315.1756fs || <1 7.150000ps|

60 Gbps output at maximum output level

2 M| ~| 500000ps/div <| 313216ns 12:49 PM 5/20/2019

@]

Waveform “ Measurement ‘

150 Waveforms  #Acgs 150 of 150

~| AcqMode [sample

1284

|al ~| 1500mv/div = oov

E‘»HPhaseRef(U_CS)‘ Waveform “
Characterize Pass &/ | ©| 150.0mV/div

31.5003ns

I

12:28 PM 5/20/2019

@]

(M|~ 7.50000ps/div

Measurement
B 5| ||4Crs% @

1 Ampl

o wimoB1__ 8 gl 7325588mv|| < 48.66765%)
al wm
2QF B| 8| ||5 Rise g
al 28.16803|| | 7.200000ps

3RMS) = 8| |[6Fall ]
al 367.2151fs || &1 6. 0ps|

40 Gbps output at maximum output level

Data Sheet SHF 12105 A

SHF Communication Technologies AG

| 150 Waveforms

#Acqs 150 of 150
~| AcqMode [sample

<0 (/o]

12:49 PM 5/20/2019

@]

|al ~]| 1500mv/div
|=»[Phaseref (c7.c8) |

< 313216ns

I

S oov 2 M| ~| 500000ps/div

I

Waveform Measurement

Characterize Pass &/ | ©| 150.0mV/div 1 Ampl B B |[4Crs% b-F-]
— al  7362498mv|| < 49.76684%)
al wm
2QF B/ 8| ||5 Rise g
a 1696104/ & 6950000ps|

3RMS) B 8| |[6Fall ]
=l 315.1756fs || &1l 7.150000ps|

64 Gbps output at maximum output level

150 Waveforms  #Acgs 150 of 150

~| AcqMode [sample

%) [Runistop &) Trig [Free Run

-1.284)
|al ~]| 1500mv/div §

 oov 2 (M| ~] 600000ps/div > 313300208

12:39 PM 5/20/2019

r»‘lPhaseRef (C7_C8) ‘ Waveform “ Measurement ‘ ‘@
Characterize Pass &/ | ©| 150.0mV/div 1 Ampl B B |4Crs% b-{F-]
I ol 7416130mv|| o 50.05003%
20F B 8 |[5Rise T
af 2610742| ¢ 6. a60300p5‘
3RMS) B 5 |[6Fall ]
al 374.0578fs || &1 6.540000ps|
50 Gbps output at maximum output level
150 Waveforms Tektronix _ _ | X|

#Acqs 150 of 150
~| AcqMode [sample ~|

Free Run

-1.284
|al ~| 1500mv/div @ :
|=»[Phaseref (c7.c8) |

Characterize Pass &/ | ©| 150.0mV/div

31.48793ns

I

12:29 PM 5/20/2019

@]

(M|~ 9.40000ps/div

Waveform

I

Measurement
T 5| ||4Crs% @

1 Ampl

o wimoB1__ 8 <l 7303069mv|| < 51.49439%|
al wm
2QF B/ 8| ||5 Rise g
al 3280497|| ] 7.050000ps

6Fall  mm |
1| 3 K1) 0ps|

32 Gbps output at maximum output level

SHF reserves the right to change specifications and design without notice
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Data Sheet SHF 12105 A

SHF Communication Technologies AG

150 Waveforms  #Acgs 150 of 150

AcqMode |sample -/

|al ~| 1s00mvdiv @ oov M| ~| 150000ps/div
@IPhaseRef(U_CS)H Waveform H Measurement ‘ ‘@

Characterize Pass &/ | ©| 150.0mV/div 1 Ampl B B ||4Crs% b-{F-]
ol 7342869mV| ‘ k=] 50.92917%
al wm

2QF B 8 ||5Rise p-§ -]
< 34.65782)| @ 6.900000ps|
3 RMS) /8| ||6 Fall g
al 319.8619fs || & 7.050000ps|

20 Gbps output at maximum output level

314778ns 2| 1230pM 572072019

150 Waveforms  #Acgs 150 of 150

~| AcqMode [sample ~|

Run/Stop )| Trig [Free Run

2| 1232pM5/2072019

@]

[al ~] 1500mv/div §

: 7 314472ns

|=»[Phaseref (c7.c8) | I J
Characterize Pass &/ | ©| 150.0mV/div 1 Ampl B B |[4Crs% b-{F-]

* mv| ‘ k=] 49.21915%

2QF B 8 ||5Rise p-§ -]
af 7.200000ps|

a 3742846

3 RMS) /8| ||6 Fall g
=l 339.5146fs || < 6.900000ps|

10 Gbps output at maximum output level

(M|~ 30.0000ps/div

Waveform Measurement

150 Waveforms  #Acgs 150 of 150

AcqMode |sample -/

31.48549ns 2| 1230pM 572072019

@]

[al ~] 1500mvzdiv > oov
|=»[Phaseref (c7.c8) |

M| ~| 18.8000ps/div

Waveform H Measurement ‘

Characterize Pass &/ | ©| 150.0mV/div 1 Ampl B B |4Crs% b-F-]
I al  7323446mV| ‘ ql 48.56911%|

2QF B 8 ||5Rise p-§-]
< 4470096 < 6.768000ps|
3 RMS) /8| ||6 Fall g
al 292.0801fs || & 6.204000ps|

16 Gbps output at maximum output level

150 Waveforms  [#Acqs 150 of 150
Mode |Eye -

Run/Stop &) Trig [Clock/Prescale </

2

2 M| ~| 96.0000ps/div 31.32672ns 8| 1234 pm5/20/2019

| ' 5l

[al ~] 1500mvzdiv B 7
@IPhaseRef(U_CS)H Waveform H Measurement

bff 4 1500mV/div 1 Ampl B B ||4Crs% b-{F-]
al  7278946my) o 49.36284%)
al wm

2QF B 8 ||5Rise p-§ -]
< 34.04892| @ 7.680000ps|
3 RMS) /8| ||6 Fall g
=l 878.5630fs || < 6.720000ps|

3 Gbps output at maximum output level

SHF reserves the right to change specifications and design without notice
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Data Sheet SHF 12105 A

SHF Communication Technologies AG

Data Output Signals - Amplitude Adjustment (without Option HV)

A 150 Waveforms  #Acgs 150 of 150 Tektronix __ [ x|
%) [Runistop &) Trig [Free Run -| AcqMode |sample <

o= (we (@00 ()

150 Waveforms  #Acgs 150 of 150 Tektronpx __ [ X[

[Run/Stop &) Trig |Free Run ~| AcqMode [sample

12:49 PM 5/20/2019 |al ~| 1300mv/div > oov

@ [2]phaserericzca))|

|al ~| 1500mv/div M| ~| 470000ps/div
ELHPhaseRef(C‘/ CS)H Waveform Measurement

0ov S 31.32047ns 2 [M| ~| 470000ps/div <| 31.50537ns - 12:12 PM 5/20/2019

l [c]

Waveform Measurement

I

(Characterize Pa: 4l 1500mV/div 1 Ampl (-] ‘4 Crs% e Characterize Pass 4 1300mV/div 1 Ampl B B |[4Crs% pf-i]
S— 7367906mV|| & 4832655% — al  5886064mV| < 48.32956%)
| WimDB 1 w2 57506my) (2| ol wimpB1 g & mv| 2
20F 5 Rise 20QF B8 |[5Rise LI
af 1518371 8371 1| 6802000p5 =) 1558775/ ©|  7.003000ps|

SC_l[RMSJ 345512;!> i_fla” M;BE‘DE:;:‘ 3<_1|RMSJ sozi‘i‘u GC_lFf" JOEL
64 Gbps output at 730 mV 64 Gbps output at 600 mV

150 Waveforms  #Acgs 150 of 150
- Acq Mode \Sampre -

150 Waveforms  #Acqs 150 of 150 Tektronix __ [ X|
\Run/smp \ Trig [FreeRun Acq Mode \Sample

|al ]| 1100mv/div M| ~| 470000ps/div  3150537ns 12:12 PM 5/20/2019 |al ~]| 90.00mv/div S -8931mv M| ~| 470000ps/div 3150523ns || 1214 Pm 572072019

E»H PhaseRef (C7_C8) H Waveform Measurement ‘@ E»H PhaseRef (C7_C8)“ Waveform “ Measurement ‘ ‘@
(Characterize Pass 4 1100mVv/div 1 Ampl b {F- 1] ‘4 Crs% B8 Characterize Pass | 90.00mV/div 1 Ampl B B |[4Crs% p(f-i]
E—— gl  4920160mV|| < 4840423% E— ol 3954997my|| < 48.13788%
lwmony B O - e
20F 5 Rise 20QF B8 |[5Rise g5
al 1577482 1577482 1| 700Q000ps =) 1631364/ ©|  7.050000ps|

SC_‘[RMSJ 3/28_616_3175 5‘_‘?” 053361\?5:;:‘ 3‘_‘|RMSJ JSJ?]‘?S‘B m
64 Gbps output at 500 mV 64 Gbps output at 400 mV

150 Waveforms  #Acgs 150 of 150 Tektronix __ | X|

150 Waveforms  [#Acqs 150 of 150 Tektronpc __ [ X
[Runistop ) Trig [Free Run AcqMode |sample

v

~| AcqMode |sample

|al ~| 7000mv/div E -18L1mV M| ~| 470000ps/div S 3150537ns 12:13 PM 5/20/2019 |al ~| socomv/div S -2766mv M| ~| a70000ps/div @] 31.50701ns = [ &) 1216 PM5/20/2019

E»H PhaseRef (C7_C8)H Waveform Measurement ‘@ E‘»HPhaseRef (C7_C8)“ Waveform “ Measurement ‘ ‘E\
(Characterize Pass @l 70.00mV/div 1 Ampl B8 ‘4 Crs% B 5 Characterize Pass 4l 50.00mV/div 1 Ampl B| Bl ||4Crs% p(f-i]
E—— gl 2057194mV|| & 4819242% E— a|  1910438mv|| o 46.71812%)
(e winos_m) = - = == -
20F 5 Rise 20F B 8 [[5Rise o/ 5
a 1671411 167L4 1jlal 69)6000p5 =) 1541659/ ©|  6768000ps|

SC_‘[RMSJ 3582_714_1175 5‘_‘?” 039261\?5:;:‘ 3‘_‘|RMSJ 398. 5%5%5 m
64 Gbps output at 300 mV 64 Gbps output at 200 mV

SHF reserves the right to change specifications and design without notice
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Data Sheet SHF 12105 A

SHF Communication Technologies AG

Data Output Signals (with Option HV)

T Toktronpe ___ | x|

AcqMode |sample

NRZ || Amplitude

S

3:31 PM 7/30/2020

M| ~| 500000ps/div 29.05765ns

PhaseRef (C7_C8)H Waveform “ Measurement ‘ ‘@
Characterize Pass =/ [ @] 450.0mv/div [1 QF FER ) T
=] 11.62145)| & 4
o wimos: & =] 62145 @] 51.5952fs
2 Crs% |8 ||5BitR B 5
gl wmps2  Z| | g| 49.02286% | @]  64.29497Gbps|
P:
3 Ampl L)

64 Gbps output at maximum output level

Triggered

AcqMode |sample

gl

(M|~ 5.00000ps/div 2905665ns @] || 334 PM7/30/2020

PhaseRef (C7_C8)H Waveform “ Measurement ‘ ‘@
B 8 |[4RMS) ETE

Characterize Pass =/ [ @] 450.0mv/div [1 QF
=] 13.98124)| & 408.7844
< J -
2 Crs% |8 ||5BitR pffd|
@l wimps2 2| g 4937780% | @  55.76865Gbps

3 Ampl b1}
2678388V

56 Gbps output at maximum output level

Triggered

Runistop,v)| Trig |Free Run ~| AcqMode [sample ~|

gl

(@l ~| asoomvzdiv > oov (M| ~]| 7.00000ps/div 2905665ns @] 3:40 PM 7/30/2020

\2“ PhaseRef (C7_C8)H Waveform “ Measurement ‘ ‘@
Characterize Pass &/ | &| 450.0mV/div [1 QF B 8 |4 RMS) p(f-i]
18.74: f

=] 1874405)| @] 356.0283f

2 Crs% |8 |5 BitR B 5

@ wmps2 =i g

47.10882%)| @]  40.01343Gbps|
3 Ampl b1}
k=l 2692729V

40 Gbps output at maximum output level

T Toktronpe ___ | x|

AcqMode |sample

(@l ~| asoomvzdiv @i oov (M|~ 5.00000ps/div 200s8asns @) 5[ & 332pM7/30/2020

PhaseRef (C7_C8)H Waveform “ Measurement ‘ ‘@
Characterize Pass =| m} [1 QF FER ) = B
R —— E 3 =l 70.4:
o wimos: & =] 1263695)| @l 3704372fs
2 Crs% |8 ||5BitR B 5
gl wmps2  Z| | g| 4936946% | @]  59.70041Gbps|
P:
3 Ampl L)
g 2624363V

60 Gbps output at maximum output level

Triggered

AcqMode |sample

S oov M| ~| 600000ps/div 29.0577ns 3:36 PM 7/30/2020

@]

@ ~] asoomv/div §

PhaseRef(C7_C8)H Waveform

I

Measurement

Characterize Pass =/ [ @] 450.0mv/div [1 QF FER ) EE
(. =] 14.20617)| & 3986170fs
< xi7 8
2 Crs% |8 ||5BitR g
2| wimbs 2 E‘I k=l 49.69294%|| @]  49.98724Gbps|
3 Ampl L)
=] 2723838V

50 Gbps output at maximum output level

Triggered

Runistop,v)| Trig |Free Run

~| AcqMode [sample ~|

(@l ~| asoomvzdiv > oov M| ~| 800000ps/div 29.05768ns 3:41 PM 7/30/2020

\2“ PhaseRef (C7_C8)H Waveform “ Measurement ‘@
Characterize Pass =/ [ @] 450.0mv/div [1 QF FERI ) EE
e e B 2| &
=] 0.88032|| & 362.0270fs
2 Crs% |8 ||5BitR B 5
@l wimps2 2| g 4923884% | @  31.65977Gbps
3 Ampl L)
=] 2639484V

32 Gbps output at maximum output level

SHF reserves the right to change specifications and design without notice
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Data Sheet SHF 12105 A

SHF Communication Technologies AG

Triggered Tektronie _ _ [ x|

~| AcqMode [sample ~|

# [0 [7v][an] (e v (A2] (] LA

Triggered Tektronix

~| AcqMode [sample ~|

# [0 [7v][an] (e v (A2] (] LA

S

- @l (M| ~| 150000ps/div S 2007255ns S L& 344Pm730/2020
PhaseRef(C7_C8)H Waveform H Measurement ‘ ‘@

< 29.1028ns

|@l ~| asoomvdiv @ oov
PhaseRef(C7_C8)H Waveform

3| - (M| ~| 20.0000ps/div

I

8| 346pPM7/30/2020
Measurement ‘ ‘@

Characterize Pass &/ | &| 450.0mV/div 1QF B 8 |4 RMS) b-(F-] Characterize Pass &/ | &| 450.0mV/div 1QF B 8 |4 RMS) b-{F-]
o wimDB1 B -] sssoa72l[BI 38032820 (— al 3648844 @ 3757289%
al wm o7 2l 4

e wimpB2 2 zgclrs% 49.32;%‘% isﬂmm 20. 1870?55; e wimpB2 2 zgclrs% 4&635%‘% isﬂmm 158984?65:5
3 Ampl EE] 3 Ampl EE
k=l 2681704V k=l 2675382V
20 Gbps output at maximum output level 16 Gbps output at maximum output level
Triggered Tektronpx __ | x| Triggered Tektronix __ | x|

% [Runistop.w) Trig [Free Run ~| AcqMode [sample ~|

(zma) (334 (30 [ DC (2= (we (@[ Q) v (AL [t 7w (A2 [T L)

% [Runistop.w) Trig [Free Run ~| AcqMode [sample ~|

(3] (B¢ ] (o | (e ] (@] 0 ] o) (e[t (7w (a2 (D) an)

25.00ps/div
|@l ~| asoomvdiv @ oov 3| - (M| ~| 250000ps/div S 20120ns  BI5[ A 349pmM7/30/2020
PhaseRef (C7_C8) H Waveform H Measurement ‘ ‘@

Characterize Pass & 450.0mv/div 1 QF B 8 |4 RMS) B B
p— -] 20s1819| 8] ss2s7ass
af Wim & 2961819

|@l ~| asoomvdiv @ oov 3| - (M| ~| 50.0000ps/div
PhaseRef (C7_C8)H Waveform H
(Characterize Pass =/ | @] 450.0mv/div

S 202500 @] [F]] 11:30AM7731/2020

Measurement ‘ ‘@
[1 oF ] “4 RMS) T
=] s111ses| @] 3ssa170fs

e wimpB2 2 zgclrs% 50.7%'3%‘% isﬂmm 10 1533?55; e wimpB2 2 zgclrs% 49.8;!;'3%‘% isglmmaomzfeas
3 Ampl EE] 3 Ampl EE
k=l 2.686983V| k=l 2667226V
10 Gbps output at maximum output level 6 Gbps output at maximum output level
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Data Sheet SHF 12105 A

SHF Communication Technologies AG

Data Output Signals - Amplitude Adjustment (with Option HV)

[ it _vien Sewp _urites _pplctions _He 100 Waveforms  f#Acgs 100 of 100

=] AcqMode |sample <

9| [Runistop &) Trig [Free Run

M| ~| so0000ps/div @ -
Measurement

il QF T nl 5
1179995 | & 3813777fs

2Crs% [s BitR /8

A || 12:25 PM 9/14/2016

(@]

| 3s0omvzdiv @[3 oov &l 314338505 @ 5

PhaseRef (C3.C4) | Waveform ||
(Characterize Pass_] < 350.0mV/div
| WimD8 1

al  4958000%| .a]  59.63793Gbps|

3 Ampl B 5
g 2.002384V

60 Gbps output at 2000 mV

[ &t View Sep _Utitis_Applctions_Help 100 Wavetors | | l¥Aces 10067100 Tektronpe __ [ x|
\ Achcde\Sample v\

9| [Runistop &) Trig [Free Run

;_de FIEIEY

Bl [F]] 1223pmo714/2016
@]

M| ~| so0000ps/div @ -
Measurement

| 2000mvzdiv B[ oov &l 314339ns
PhaseRef (C3_ c4>H Waveform ||
Characterize Pass S| | &| 2000mv/div | [1 QF =8 |[4 RMS) = 3

11.14396) 370.8794fs
a|wimpB1l | =———— &
2Crs% 2cs%  mE |[5BiR B 5
ol 4862802%| |  59.62988Gbps

3 Ampl
g 1 000433\/

60 Gbps output at 1000 mV

Tektronix __ | X|

100 Waveforms  #Acgs 100 of 100

\ Achcde\Sample v\

[ it _vien Sewp _urites _pplctions _He

[Run/smp J\ Trlg Free Run

b

A || 12:24 PM9/14/2016

(@]

M| ~| 500000ps/div 2| 314336505 [

Measurement

I | 3000mv/div B oov B8l
[=»] Phaseref (3 ¢ CA)H I

58
(& 1119055 J 382.7481fs

o wimpB1 B
2Crs% 2cs% = |[5BiR ]
ol 4869587%| |  59.61236Gbps

3 Ampl L]
g 1.504037V

60 Gbps output at 1500 mV

Waveform

lQF

ﬂ 300.0mV/div

[ &t View Sep _Utitis_Applctions_Help 100 Waveforms  #Acqs 100 of 100

\ Achcde\Sample v\

%) [Runistop &) Trlg Free Run

oov BI: (M -] so0000pssdiv ;| 3143a05ns B [E]| 12:23 Pmos14/2016
@

I | 1000mv/div B2

[ PhaseRef (C3_C4) H Waveform H Measurement
4] 100.0mV/div s QF B B (|4 RMS) p(j]
k> 4
@ 11.23696)| <] 19.9564fs
2 Crs% B 8 [[5BitR =) 5
al  5131592%| | 59.79784Gbps|

3 Ampl
g 504. 7992mv

60 Gbps output at 500 mV
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Data Sheet SHF 12105 A

SHF Communication Technologies AG

Data Output Signals (with Option HV & Bias-T)

Triggered Tektronix _ _ | X|

T Toktronpe ___ | x|

~| AcqMode [sample

v\ AcqMode \Sample

Run/stop,v) Tri

(M| ~]| 5.00000ps/div

|@l ~| asoomvdiv @ oov [M| ~]| 5.00000ps/div 200571ns @IS [ A]| 1051 AmM /2472020 |@l ~| asoomvdiv @ oov 200s786ns B 5 [ A ]| 1054 AMo/24/2020

PhaseRef (C7_C8)| ‘ Waveform “ Measurement ‘ ‘@ PhaseRef (C7_C8)| ‘ Waveform “ Measurement ‘ ‘@
Characterize PassJ @] 4500mVv/div 1 QF B 8 |4 RMS) b-F-] Characterize PassJ @] 4500mVv/div 1 QF B 8 |4 RMS) b-{F-]
1067531)| @ 47996321 11.61022)| & 350.3405fs
2Crs% B 8 [[5BitR o/ 5 rs% B 5 |5 BitR = 5

|_| WfmDB 2 _ll 2| 5032162%|| @]  63.83125Gbps| I_I WfmDB 2 =l| _| 4928941%) | @  59.60165Gbps
3 Ampl B 5 3 Ampl B 5
g 2.365663V| g 2431801V

64 Gbps output at maximum output level 60 Gbps output at maximum output level

Triggered Tektronix _ _ | X/ Triggered

AcqMode |sample AcqMode |sample

|@l ~| asoomvdiv @ oov 2 [M| ~] 500000ps/div 200742405 @) || 10:56 AM 972472020 |@l ~| asoomvdiv @ oov 2 (M| ~] 600000ps/div 2007739ns @) || 10:59 AM 97242020

PhaseRef (C7_C8)| ‘ Waveform “ Measurement ‘ ‘@ PhaseRef (C7_C8)| ‘ Waveform “ Measurement ‘@
Characterize PassJ @] 4500mVv/div 1 QF B 8 |4 RMS) p(f-i] Characterize PassJ @] 4500mVv/div 1 QF B 8 |4 RMS) p(f-i]
1248012 @] 4054455fs 14.00926)| & 386.7149f5
1% B 8 [[5BitR o/ 5 1% B 8 [[5BitR o/ 5

| &l wimps 2 =|] SI 50.70108% | @ 56.36429Gbps | &l wimps 2 =l| gl 5061092%|| @]  49.78694Gbps|
3 Ampl ) 3 Ampl )
2479205V 3‘ 2538708V

56 Gbps output at maximum output level 50 Gbps output at maximum output level

Triggered Tektronbe __ [ x| Triggered Tektronix __ | x|

Runisiop ) Trig [Free Run ~| AcqMode [sample ~|

~| AcqMode [sample ~|

|@l ~| asoomvdiv @ oov 2 (M| ~] 7.00000ps/div 2008126ns @) 11:01 AM 9/24/2020 |@l ~| asoomvdiv @ oov 29.08823ns [ 11:05 AM 9/24/2020

= M| ~| 800000ps/div

L; PhaseRef (C7_C8)| ‘ Waveform “ Measurement ‘ ‘@ E PhaseRef (C7_C8)| ‘ Waveform “ Measurement ‘@
(Characterize Pass = [ @] 450.0mv/div [1 QF FER ) EE (Characterize Pass = [ @] 450.0mv/div [1 QF FER ) EE
1478786 @ 3507514fs 19.21805)| & 338.9472f

2Crs% B/ 8| |[5BitR B8 2Crs% B8 |[5BitR B 8

|_| WfmDB 2 _ll k=l 50.83184%|| @]  40.27643Gbps I_I WfmDB 2 —ll k=l 5206570%|| @]  32.38401Gbps|
3 Ampl B 5 3 Ampl B 5
k=l 2531576V k=l 2.506554V|

40 Gbps output at maximum output level 32 Gbps output at maximum output level
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Data Sheet SHF 12105 A

SHF Communication Technologies AG

Triggered Tektronie _ _ [ x|

~| AcqMode [sample ~|

(@00 [7v](ac](ee] v (Az] (A ]

(@l ~| asoomvzdiv > oov S 2019907ns 8| 1107 AM 972472020

PhaseRef (C7_ CS)H Waveform H Measurement ‘ ‘@

(Characterize Pass = [ @] 450.0mv/div [1 QF T ha RMS)

2 [M[ ~] 150000ps/div

| 3187723 299, 953%
a| Wim
2Crs% B (s8R o/ 5 ‘
@l wimps2 8| g 47.92031%)| @]
3 Ampl b1}
k=l 2494496V

20 Gbps output at maximum output level

Triggered

~] AcqMode \Sample v}

EL

(@l ~| asoomvzdiv > oov 3| - (M| ~| 250000ps/div > 2038002ns  [BI S [ A| 11:13AmM 92472020
PhaseRef (C7_ CS)H Waveform H Measurement ‘ ‘J

Characterize Pass =I| [ @] 450.0mv/div [1 QF T ha RMS)

| 2816833 386 7oszfs
al wim
z Crs% |8 ||5BitR pffd|
@] wimbs 2 4898932% | @]  10.17445Gbps
P:
3 Ampl b1}
k=l 2489224V

10 Gbps output at maximum output level

Triggered Tektronie _ _ [ x|

~| AcqMode [sample ~|

(@00 [7v](ac](ee] v (Az] (A ]

|@l ~| asoomvdiv @ oov 7
PhaseRef (C7_ CS)H Waveform ‘

Characterize PassJ @] 4500mVv/div
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Outline Drawing — Front Panel
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Outline Drawing — Case
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