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size and ease of operation.

The SHF C701 A is a dual 2:2 broadband RF cross switch, operating form 100 kHz up to 50 GHz for clock
signal, and up to 64 Gbps for NRZ Data signal. It offers high quality output signals together with a compact

With the 2:2 cross switch, it is possible to connect any of the 2 ports at the left-hand side of the device
(switch A) with one of the ports on the right-hand side of the device (switch B). Ports on the same side
(switch) cannot be connected to each other. It operates in both directions, i.e. the signal can be applied to

or taken from a port on each side.

An option with low frequency compensation (LFC) is also available.

Features

Bi-directional

USB interface

Applications

Low power consumption
Single-ended operation

Simple, easy to use GUI
Automated measurements by using different software environments easily possible

Broadband operation up to 50 GHz
Up to 64 Gbps NRZ Data signal

1

e Broadband test and measurement equipment

Block Diagram
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! To operate the switch, intuitive and well documented plain text commands are sent and received via USB. Thus the device can be
operated either by the complementary software or automated by any programming language which can communicate with serial devices.
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tional earth cable
ini-USB cable

Options

Option — Low Frequency Compensation (LFC)

The Low Frequency Compensation option is offered in order to reduce the frequency response roll-off.
Due to a lower loss at the lower frequencies there is a typical role-off of 12 dB between 1 MHz and 50
GHz. The compensation reduces the roll-off to approximately 9 dB over the frequency range, but at the
same time increases the insertion loss by roughly 3 dB at the lower frequency range.
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bsolute Maximum Ratings

Parameter
Input Parameters

Input Power

External DC Voltage on RF

Ports

Parameter

Performance

Minimum Input Frequency

Maximum Input Frequency

Bandwidth

Data Rate

Insertion Loss

Isolation
Return Loss
Settling Time

Switching Transient
Overshoot®

Output Parameters
Jitter RMS

Duty Cycle

Unit

dBm

Unit

kHz

GHz

GHz

Gbps

dB

dB
dB

ms

mV

fs

%

Symbol

Vbcext

Specifications — SHF C701 A

Symbol

fmin
fmax

fads
fods

JrMs

DC

Min.

Min.

50

64

30

Typ.

Typ.

24
38

o]

12

40

10

® No degradation in jitter or duty cycle performance were observed for sine wave signals

Max.

23

+6

Max.

100

11
15

+300

Comment

AC coupled ports

Comment

Clock Signal

Clock Signal
Clock Signal

Data Signal

<24 GHz

24 - 38 GHz
38 - 42 GHz
42 - 50 GHz

<50 GHz

<50 GHz

See note®

See note®

2 switching Transient Overshoot refers to a voltage overshoot measured on the module’s ports while toggling the switch
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Specifications — SHF C701 A Option LFC
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erformance @ +25°C

no option)

measurements below had been performed using a VNA.
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ements below had been performed using a VNA.
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Typical Output Waveforms

Clock Output Signals

The measurements below had been performed using an Anritsu signal generator (3697C) and an Agilent
Digital Communication Analyzer (DCA) with a Precision Timebase Module (86107A) and a 70 GHz
Sampling Module (86118A). The outputs of the Switch module had been connected directly to the DCA
input. Input power of the clock signal is 0 dBm (630 mVp).
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Data Output Signals

The measurements below had been performed using a SHF 12105 A Bit Pattern Generator and an Agilent
Digital Communication Analyzer (DCA) with a Precision Timebase Module (86107A) and a 70 GHz
Sampling Module (86118A). The outputs of the Switch module had been connected directly to the DCA
input. Input Data amplitude is ~630 mV,,, and it is a PRBS 2°'-1 signal.

5 File Control Setup  Measure  Calbrate  Utilities  Help 30 Apr 2020 1247 m
EYE/MASKMODE

Msk Test™

user def ned current ninimm M i mum fotal meas
[

Eye SINC') 17,67 17,14 17,61 o
Eye fnp( ) B45 644 i GG Y n
Jitter RS ) 46,9 T3 495.8 T3 553,4 fs ﬂj
Crossing %(°) 50.7 % 50.5 ¥ 5.7 % (=5}
v
1 A0.0 midiv 149 el Precision Timebase: Time:3 4 psidiv Trigg: Free Run ~
J 00 % «525 amy ) . Reference: A 250000 GHE Delay:24 0364 ns == J = J
50 Gbps input signal
5 File Control Setup  Measure  Calbrate  Utilities  Help 30 Apr 2020 1447 m Fle Control Setup Measure  Calbrate  Utilities  Help 20 Apra020 1256 m

sk Test™

=

10

. Measure
user defined current minimnum MK | mum total meas
a7 7.82 7.1 71

Eye S/M{Z) 7. J d Sedup
Eye Amp( ) 329 nv 329 230 il & Inin
Jditter RHS(:) B11.7 1s B12.5 g 242.4 T 71

v Hasu
user defined current winmm | i total meas
30 29 32 a4

Eye S/N(2) B. B. B. Satup
Eve fmp(?) 442 n¥ 442 Y 443 & Info
735.5 fs 703.3 fs 2.7 15

Jitter RMSC:)
81X Croseing ) 49,4 % 19.1°% 9.8 % 84 Crossing %) 49.5 % 29.0°% 19.8% bl
AEEE LN v
1 50.0 mb/div ) 125 midiv Precigion Timebase. . Time:3 4 psdiv Trig: Free Run ~ 1 50.0 mivdiv ) 1.2 midiv 3 Precision Timebase.. Time:3 4 ps/div Trg: Free Run |
ZD z 57 my 2! Reference: 6250000 GHz | Delay-24.0198 ns J L] J Yagy 2 iy Referente: 6250000 GHE | Delay:24 0224 ns J = J
50 Gbps output signal 50 Gbps output signal — Option LFC

SHF reserves the right to change specifications and design without notice — SHF C701 A - V002 — December 02, 2020 Page 12/14

SH Communication
Technologles AG
bandw th company



File  Contral Callbrate

Eye/Mask Mode

Setup  Measure

Utilities  Help

hisk Test™

.~ Measure

user defined current Winimum

Eye SFNiZ) 11.81 11.74
B42 B41 my

389.1 fs
49.5 %

[L=R i N}
11.81

a5
a5
45

Eve Amp{ ) W
Jitter RMS(:) 388.8 Ts

642 m
407.9 fs
Crossing %(°) 49.6 % 49.8 ¥

#

1) 300 mivdy | gy lSEmYdy | g Precision Timekase... Time 2.5 ps/div
00y 2 5233 mY |2 ! Reference: 8.000000 GHz Delay:24 0138 n3

30 Apr2020 12:50

total meas
45

Setup
& Infen

Ttig: Free Run § = Pattem
o R ) @i )

64 Gbps input signal

Eile  Contral

. Setup  Measure  Calbrate
EvedMask hode.

Utilities  Help

.~ Measure .;

30 Apr2020 14:14

L

Measure  Calibrate  Utilities

file Control  Setup

: Help 30 Apr2020 1254
EyeiMask hMode.

.~ Measure ¢

user def ined current finmum =Rl TN total meas Werage user def ined current minimum Iz inum total meas
Eye S¢N¢2) 3.68 368 3.70 78 Sehy Eye S/N() 4.53 4.50 4.55 76
Eye p(') 400wy 400w 401w 78 e [FEGEY Eye fup( ) 302my  30ame  dIwv 76
Jitter RM5{ ) B60.9 fs G41.6 5 G73.3 f5 78 Jitter RMG( ) 783.9 Ts 758.6 15 783.8 s
Crossing ¥ ) 807 ¥ A80.5 ¥ a0.8 ¥ 78 1 X Crossing ¥( ) 49.0 % 43.8 ¥ 497 ¥
» JCrossing - | e
2 126 mi//div 3 Precision Timehase... Time:2 7 ps/div Trig: Free Run ™ Pattem 1 A0.0 mydiv 2 935 my//div 3 Precision Timebase.. Time:2.4 psddiv Trig: Free Run  Pattam
J 200 v Reference: 8000000 GHz Delay:24 0269 ns ——- J o | ock J J 0.0%Y J 900 1 Reference: 8.000000 GHz Delay:24.0126 ns - J o |ack J

64 Gbps output signal

64 Gbps output signal — Option LFC

SHF reserves the right to change specifications and design without notice — SHF C701 A - V002 — December 02, 2020 Page 13/14

SH Communication
Technologies AG
the bandwidth company



awing — Module

=

— ]
@2.2
<
40 {9,
28
D
] 5 g = U9
- 7 =T
PR ;28 1 .
. 1 SHEC701 A 4 <
ol 2:2 RF Qross Switch 0 n
P |~
A sHREm:
i L] (€3 || —
0] = [0
235 34
6.4 6.4
Pos Port Connector

13.6

RF ALl | 1.85mm (V) female oJ—{ Port Connector

. .
RFA2 | 1.85mm (V) female - I@ [j @ a Mini-USB
RFB1 | 1.85mm (V) female A

b nc

AW IDN]|PE

RF B2 | 1.85mm (V) female All dimensions are in mm € Functional earth (FE)

SHF reserves the right to change specifications and design without notice — SHF C701 A - V002 — December 02, 2020 Page 14/14

SH F(ommunication
Technologies AG

the bandwidth company



