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Description

The SHF C683 A is a tunable analog 6-tap finite impulse response (FIR) filter. The differential input signal is
amplified and filtered by a 6-stage FIR filter structure with fixed tap delays of about 8 ps. The frequency
response can be arbitrarily modified by adjusting the filter coefficients (i.e. the gain of the tap amplifiers in
the GUI). Equalizing operation has been verified for heavily degraded signals up to 70 GBaud PAM4 and NRZ
(please be referred to the signals below). All RF in- and output ports are AC-coupled and internally
terminated with 50 Ohm to GND. Unused in- or output ports should be terminated with 50 Ohm.

Features

o Differential data input and output
e  Compact module to be placed wherever adaptive equalization is required e.g. close to the DUT

e  Complementary DSP software (“SHF Optimizer”) to calculate optimum settings from s2p-files and
captured traces from oscilloscopes

Applications

e Quality improvement of a degraded signal e.g. for BER measurements
e Equalization of transmission channels

e  Emulation of various RF and microwave modules

e  Signal predistortion to simulate various transmission channels

e  100GbE, 200GbE, 400GbE and 1TbE system evaluation & development
e  Telecom transmission

e  Broadband test and measurement equipment

Accessories

e  +5V Power Supply Desktop Adapter

e  Functional Earth Cable - Connection to test setup ground has to be set up first before any other
connection to prevent instrument damage!

e  Mini-USB cable

SHF reserves the right to change specifications and design without notice

V002 - Mar. 21, 2023 - Page 2



https://dict.leo.org/englisch-deutsch/predistortion

Data Sheet SHF C683 A

SHF Communication Technologies AG

Block Diagram
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C683 A
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In oI O—E—E—0E——=C f—-out
FIR Filter
USB  +5V
Specifications
Absolute Maximum Ratings
Parameter Unit | Symbol Min Typ Max Comment
Data Input Voltage Peak-to-Peak
MV | Veaain 900 Single-ended
External DC Voltage on .
RF Input Ports \Y Vocin -6 +6 AC coupled input
External DC Voltage on
RF Output Ports \Y Vbcout -6 +6 AC coupled output
DC Supply Voltage \Y Ve 0 +6
Input Parameters
Parameter Unit Symbol Min Typ Max Comment
Maximum Analog 1
Bandwidth GHz Fas 3>
Eye Amplitude
Data Input Voltage mV Vyatain 500 S
Eye Amplitude
1 dB Compression mV Vigs 350 Single ended drive
175 Differential drive (each input port)

! Analog Bandwidth depends on the set filter characteristic
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Output Parameters

Parameter Unit Symbol Min Comment

Eye Amplitude

Single-ended

Depending on tap settings and
input amplitude

Output Amplitude mV Vout 700

Power Requirements

Parameter Unit Symbol Min Comment

Supply Voltage Vv Vee +4.8 +5.2 2.5x 0.7 mm DC Power Jack
Supply Current mA lec 1050 1100

Power Dissipation W Py 5.75 @ Ve =+5V

Mechanical Characteristics

Parameter Unit Symbol Min Typ Max Comment
Input Connectors Q 50 1.85 mm (V) female
Output Connectors Q 50 1.85 mm (V) female
Dimensions mm See pages 8-9

90 module
Weight

420 module + heat sink

Conditions

Parameter Unit Symbol Min Typ Comment

Operating Temperature °C Tambient 15 35
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Remote Interface & Software
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The filter is controlled either by the SHF Control Center (SCC) software or by the dedicated DSP program
SHF-Optimizer. The SCC is an easy to use tool for setting the filter coefficient. The SHF-Optimizer can do the
same, but is much more powerful as it provides various algorithms to calculate the optimum settings (e.g.
based on signal traces from supported oscilloscopes or s-parameters). In addition, the SHF Optimizer
provides accurate prediction of the output eye, frequency response and group delay at any stage of the
signal chain. Both software packages are a complementary part of the SHF C683 A.

G

Ul — SHF Control Center SCC

SHF C683 A
Connection C683A
Q |/ | FiRSettings
FIR Filter Coefficients
Connected ‘o §
e Preset: A User 0 s Save Filter Filter Presets
Show Logfile
SSincs 127 127 127 127 127 127
)
Operation
0 0 0 0 0 0
Supply detected
[ ) =
on =127 127 -127 =127 -127 -127
30 T 20 |2 10 |2 0 - 0o 3 60 |2
Store
Initial Values
Temperature
43.84°C

A SHF-Optimizerv0.9.83
File Help

A\ stF-optimizer 2

IP-Range

192.168.0.129 Rescan

¥ Download calibrations [~ Check for updates

AWG/Pattern Generator

Generator ideal AWG, |3
Master Clk:  [Notconnected,  +| 88l
Resolution:  [6Bit 4] Taps: [6 4]
Pattern [PAM4-PRBST1Q ]I inverted
Baudrate 700021 GBaud  29.242 ns
I~ autoalign

I Omit <

Frame Data corelation=0.00 /shift= 0

Source: [Measured Data | ™ imerted
Scope:  [N1000A, SN: MY59280151 + ]
Channel: [1 4| Averages 1

GetTrace... | Live.. | Save..| Load..

AWG | ces1 | Co83|

Device [cosan SN 55968 o]
Fiter [Dser_0 (RIO), Testiter 1 ] O
Calibration: ~ [caldata_c683_sn55968 [
Configuration: fin_p_2_out p ] 41.1°C
Tap0 == 2
Tap1 = 62
Tap2 © 1 87
Tap3 L 118
Tapd == 60
Taps = 60
DC & Invetttaps | ResetTaps

Optimize for emor= 039 fevals= 2214
¥ SNR [¥ Jitter [~ Height [~ Freq. Start...

Response (dB) Tap Value

Relative Response (dB)

X
3m_axon_cable_sma.S2P Probe Scope Properiies
s2p-File < % | Type: [ideal k] Mainfr/PTB | Channel1 | Channel2 | Channel3 | Channel4 | Channel5 | Channel6 | Channel7 | Channel 8
Wiodel N1000A N1046A N1046A 86118A
LR flonetihaze Serial Number ~ MYS8280161 US61140118  US61140118 US42180321
Calibration AT (°C) 084 A74 -1.95
Calibration ok? Not OK Not OK Not OK Not OK.
Bandwidth Setting 1.2E+11 1.2E+11 7.0E+10
PR .*. Q x= y=—46. Save separate plots. Save all computed datasets Save single dataset._ Current Filename
Filter Tap Values Measured Data PAM4- PRBS11Q @ 70.00 GBaud Eye for source data
Jitter ms (ps): 1.707
100 - L Jitter p2p (ps): 10.243
. EyeAnp Top (V):  0.102
50 — g . EyeAmp Mid (V): 0.118
EyeAnp Btm (V):  0.106
0+ ) EyeHeight Top(V): 0.069
EyeHeight Mid(V): 0.673
_so - EyeHeight Btn(V): 0.066
. SNR Top: 7.951
_100 - SHR Mid: 8.717
ey | SNR Btm: 7.599
012345 20 25 20 35 a0 a5 00 0s 10 15 20
Time (ns) Unit Intervals
DUT, Probe and Filter Response Relative DUT, Probe and Filter Group Delay Source data convolved with s2p Eye for source data + DUT + Probe
0 Jitter ms (ps): 3.414
5 Jitter p2p (ps): 20.481
& 20 03 _ EyeAnp Top (V) 0.032
_10 > s = EyeAnp Mid (V) 0.067
) o o EyeAnp Btm (V) 0.045
T o+ = o EyeHeight Top(V): 0.008
— ouw a 7=/t 8 o2 ] EyeHeight Mid(V): @.008
—20 { = Probe 2 —— Probe s 2 EyeHeight Btm(V): 0.088
—— DUT+Probe S 204 —— DUT+Probe SNR Top: 0.948
— Filter -7.4d8 o — il 2.182
. ilter er 01 01 1.379
o 20 40 60 o 20 a0 60 20 25 30 3B 40 45
Frequency (GHz) Frequency (GHz) Time (ns) Unit Intervals
Relative Frequency Responses Relative Group Delays Optimized Data Overall Optimized Eye
o= ] Jitter ms (ps): 2.041
—T = Source s 015 [ ey Jitter pap (ps): 12.245
-5 3 — Source+DUT _ _ EyeAnp Top (V):  0.048
> 20 — Fitered S = EyeAnp Mid (V):  0.039
-10 ) Py P EyeAnp Btm (V): 0,040
7] o 0 o 010 EyeHeight Top(V): 0.022
-15 o 104 £ ) EyeHeight Mid(V): ©.026
| — source35.5GHz) 3 5 s s EyeHeight Btm(V): 0.023
20 T — Source+DUT (6.1 GHz) S o 005 005 | 8 7.035
25 Filtered (34.6 GHz) EyRN e
0 20 a0 60 0 20 40 60 20 25 30 35 40 45 00 05 10 15 20
Frequency (GHz) Frequency (GHz) Time (ns) Unit Intervals

GUI — SHF-Optimizer
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Typical FIR Filter Presets

Flat frequency responses for maximum bandwidth at various gain levels

2= max_bw_gain_10dB
10- max_bw_gain_5dB
max_bw_gain_0dB
max_bw_gain_-3d8
max_bw_gain_-6d8
max_bw_gain_-10d8
max_bw_gain_-15d8
max_bw_gain_-20dB
max_bw_gain_-25d8
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Example Application

Compensation of a 3m SMA cable

Pattern
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Digital Sampling
Oscilloscope

Generator
NRZ / PAM4

KEVSIGHT File Setup Measure Tools Apps Help

Eye/Mask Eye/Mask

jeform
o |5

Minimum | Maximum

More (3/4)

m=o
m 100

KEVSIGHT File Setup Measure Tools Apps Help

Eye/Mask Eye/Mask

Markers
Marker Magnitude:
v :

PAM4 @ 70 GBaud without equalization

signal with
SHF C683
equalization

Digital Sampling
Oscilloscope
signal without
SHF C683
equalization

KEVSIGHT File Setup Measure Tooks Apps Help

Show & volues

e @ae

NRZ @ 70 Gbps with equalization

KEVSIGHT File Setup Measure Tools Apps Help

Waveform

Magritude
w0

B how 4 Vaues

PAM4 @ 70 GBaud with equalization
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Mechanical Drawing

40 4*69
13.6 28 % 13.6
[ a——— D [ a———
9.0 0 E SHF C683 A N 0.0 0
ole)o EE FIR Filter o ofle)o
o S
e 3
3 A\ SHFsammiasss 9
(€3
] ™ [&] [ 3 ¢z ]
235 34
52.7
Port Connector ‘ Port Connector
In 1.85mm (V) female © © a Mini-USB
p ) o (o o
In 1.85mm (V) female i b Power-LED
Out 1.85mm (V) female o) © c Power
Out 1.85mm (V) female All dimensions are in mm d Functional earth (FE)
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Mechanical Drawing with Heat Sink
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Port Connector Port Connector
In 1.85mm (V) female o (© a Mini-USB
— ~
In 1.85mm (V) female ® o | b Power-LED
Out 1.85mm (V) female c Power
out 1.85mm (V) female . . . d Functional earth (FE)
All dimensions are in mm
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SHF Communication Technologies AG
Wilhelm-von-Siemens-Str. 23 D | 12277 Berlin | Germany
+49307720510

sales@shf-communication.com

www.shf-communication.com
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