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The SHF C704 A is a 4:1 broadband RF 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 size and
ease of operation.

The switch is fully independent RF building block housed in a single chassis, as indicated by the block
diagram below, and operated by a single software. It operates in both directions, i.e. the signal can be
applied to or taken from the common (COM) port.

Features

Broadband operation up to 50 GHz

Up to 64 Gbps NRZ Data signal

Bi-directional

Low power consumption

Single-ended operation

USB interface

Simple, easy to use GUI

Automated measurements by using different software environments easily possible

1

Applications

e Broadband test and measurement equipment

Block Diagram

1
I"}"IT

UsB

! 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 USB devices.
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ctional earth cable
Mini-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 7 dB between 1 MHz and 50 GHz. The
compensation reduces the roll-off to approximately 4 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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Absolute Maximum Ratings

Parameter Unit  Symbol Min.
Input Parameters

Input Power dBm Pin

External DC Voltage on Y Voce 6

RF Ports

Specifications — SHF C704 A

Parameter Unit  Symbol  Min.
Performance
Minimum Input Frequency kHz frnin
Maximum Input Frequency GHz fmax 50
Bandwidth GHz =

feds
Data Rate Gbps 64
Insertion Loss s
Isolation dB 25
Return Loss dB 5
Return Loss dB 4
Settling Time ms
Switching Transient
Overshoot? my
Output Parameters
Jitter RMS fs Jrms
Duty Cycle % DC

Typ.

Typ.

34
42

2.5

(]

40

10

10

Max.

23

+6

Max.

100

55

+300

Comment

AC coupled ports

Comment

Clock Signal

Clock Signal
Clock Signal

Data Signal

<25 GHz

25 - 34 GHz
34 - 40 GHz
40 - 50 GHz

< 50 GHz
<50 GHz, RF 1/2/3/4

< 50 GHz, Common

See note®

See note®

2 Switching Transient Overshoot refers to a voltage overshoot measured on the module’s ports while toggling the switch

® No degradation in jitter or duty cycle performance were observed for sine wave signals
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easurements 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 (PRBS 2%'-1)
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.

file  Control  Setup  Messure  Calibrate  Utilities  Help

EVE/MASEMOCE

< Measure o
user def ned current
Eve S/N(2) T7.57
G45
546,49 Tg
50.7 %

minimum

Eve fnpl ) 644 v
Jittar RHS() 495,8 fs
0.5 %

Crossing #( )

£

S0 vy | gy 48 vy
Yooy 2)

Precision Timebase
28 8 my _3) . Reference: A 250000 GHE

M2 mun

545 Y
558,415
5.7 %

Time:3 4 psidiv
Delay-24 0364 ns

30 Apr2020 12:47

L4

fotal meas
[

Setp
[
66 & Inf

Trigy ff\:ee Run J :l J

50 Gbps input signal

Eile  Coniral Calibrate

Eve/Mask Mode

Setup  Measure

Mk Test™
=

.~ Measure
cutrent
Eve S/N(2) 8.30
Eye fmp(’) 508 m¥
Jitter RMS() 5837 Ts
Crossing %(°) 50.0 %

Tl F g
A
529 f3
9.7 %

£

0.0 i 128 mii/div Precision Timebase
Yooy 2) 12 m 3) &) Reforence: 8 280000 e

Utilities

=R NN
S
B21.A f3
50.3 %

Time:3 3 psddiv
Delay-24 0207 ns

Help

21Feh 3030 1140

total meas
a6

Sefup
{5}
56 & Info

56

Trigy ff\:ee Run J :l J

file Control  Setup  Measur

./ Measure /8

Eve fmp{ ) 389
Jitter RHS(:) 720
Crossing (7)) 49,

v,

y gﬂnﬂvmwdiv y g@g%r\n}wdiv 9.

user def ined current
Eye 5/N(2) 0.98

e Cglibrate

Mininun

[ 368 v
Jfs B9 s
3% 4B

Precision Timebase
Reference: i 250000 GHz

Utilities

Help

30 Apr 2020 13:21

i

ek inumn total meas

.| a5
369 m¥ 86
729.7 fs 8B
49.6 % 86

Time:3.5 psddiv
Delay: 24 0365 ns

Setup
& Infg

Trig: Free Run |
o e J ]

50 Gbps output signal

50 Gbps output signal — Option LFC

SHF reserves the right to change specifications and design without notice — SHF C704 A - V002 — December 2, 2020 Page 12/14

SH Communication
Technologies AG
the bandwidth company



File  Control Setup Measure  Calbrate  Utilities  Help
EyedMask biode.

Msk Test ™=

.~ Measure

user def ined current
Eye S/N(Z) 11.81

T n i
11.74

i
11.81

Eye Amp( ) 642 mY B41 my 642 m
Jitter RHS()  388.8 fg 389.1 fs 407.9 15
Crossing %(') 49.6 % 43.5 ¥ 49.8 ¥
#
Precizion Timehase Time:2 5 ps/div

Reference: 8.000000 GHz

30 Apr2020 12:50

total meas
45

Delay:24.0138 ng

Sedup
& Inio

Trig: Free Run | = Faftem
gl AT |

1 gﬂdﬂvm\/fdw Z!Ezaama\frfﬂd\i’v 3
64 Gbps input signal

File Control Setup  Measure  Calbrate  Utilties  Help
EyedMask Mode.

Msk Test ™=

.~ Measure ¢

current i mum =Rl A
22 5.22 5.28

tatal meas
B4

1 Feb 2020 1154 m

File

Eve/Mask hMode.

Contral  Setup  Measure Calibrate  Utilities  Help

30 Apr 2020 1335 m

easure

user defined current minimum 2K inum
B.2 B.29

total meas
o1

Eye S/Ni ) Eye &/N(2) 5.26
Eve Anpt ) S 42w 64 ey Eye fup( ) 364y B3Iov Faay 6
Jitter RHS(:) 541 5320 fs 551,25 B4 Jitter RHE( ) 7074 fs  BE4.Ifs  f0I.Efs G
Crossing ¥ ) 2% 48.9 ¥ 49.3 ¥ 64 Crossing #( ) A80.6 % 0.1 % 1.1 % 91
# A
100 el 135 midiv Precision Timebase... Time:2 7 ps/div Trig: Free Run  Pattam 50.0 m/div 108 mi/div Precision Timebase.. Time:2.8 ps/div Trig: Free Run § = Pattem
Yogv P2z 32 ! Reeference: 8000000 GHz | Delay: 24 0260 s e R Yagy 2) amy 3) &) Reterence: 8000000 GHz | Delay24.0157 ns S mr

64 Gbps output signal

64 Gbps output signal — Option LFC

SHF reserves the right to change specifications and design without notice — SHF C704 A - V002 — December 2, 2020 Page 13/14

SH Communication
Technologies AG
the bandwidth company



rawing — Module

o0

a b

LOFalH

2.2

40
%
34 2>,

28
ol

T
o
—

d '_! 2
see 5 _[}:.:41_%
O et [ —

o 4 SHFCT04 A 3 <
0 0 4:1 RF Switch 7o) n
Yo 0|~
A SHRE
™ O = +{0]
235
Pos | Port Connector 6.4 6.4
1 | com | 1.85mm (V) female 25
2 RF 1 | 1.85mm (V) female
= =
3 RF2 | 1.85mm (V) female o @ @ o
4 RF3 | 1.85mm (V) female 5 &
5 RF 4 | 1.85mm (V) female

All dimensions are in mm

13.6

joer
Qe
Port Connector
a Mini-USB
b nc
c Functional earth (FE)

SHF reserves the right to change specifications and design without notice — SHF C704 A - V002 — December 2, 2020 Page 14/14

SHF

the band

Communication
Technologies AG

width company




