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escription

The SHF C681 B 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 ~7.5 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 60 GBaud PAM4 and 60 Gbps
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 Complementary DSP software (“SHF FIR”) to calculate the optimum settings from s2p files
e Compact module to be placed wherever adaptive equalization is required e.g. close to the DUT

Applications

¢ Quality Improvement of a degraded signal e.g. for BER measurements

e Equalization of transmission channels

e Signal predistortion to simulate various transmission channels

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

e Broadband test and measurement equipment

e Feed forward equalization (FFE)

Block Diagram

Out

Out

Equalizer
usB +5V

Accessories

e +5V power supply desktop adapter
e Functional earth cable
e Mini-USB cable
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Absolute Maximum Ratings

Parameter Unit  Symbol Min. Typ. Max. Comment

Input Parameters

Data Input Voltage mV Vdata in 900 Peak-to-Peak
External DC Voltage on . .
Data Input Ports v Vocin 6 +6  AC coupled input
External DC Voltage on
RF Output Ports \ Vbcout -6 +6 AC coupled output
DC Supply Voltage \Y Ve 0 +6
Specifications
Parameter Unit  Symbol Min. Typ. Max. Comment
Input Parameters
Maximum Analog Bandwidth GHz f308 55"
; Eye Amplitude;
Data Input Voltage mV Vatain 200 800 S
Eye Amplitude;
1 dB Compression mV Vidg 200 Single ended drive;
100 Differential drive

Output Parameters

Eye Amplitude;

Output Amplitude mV Vout 300 gzgé?{;ggegr; i3
settings

Power Requirements

Supply Voltage v Vee *+5 g 2DC5: )lég\}jeﬂgck

Supply Current mA lee 250

Power Dissipation W Py 1.25 1.38 @ Vcc=+5V

Mechanical Characteristics

Connectors Q 50 1.85 mm (V) female
Dimensions mm see page 7
Weight g 90

Conditions

Operating Temperature °C Tambient 15 35

1 ) ) -
Analog Bandwidth depends on the set filter characteristic (flat_maxBW)
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The Filter is controlled by the easy to use software package SHF Control Center (SCC).

& SHF Control Center — O X

SCC Version: 2.10.7

SHF C681 B B®

Program View Help SHF Local

Connection C681 B

. '/ Device Settings
F
Connected |0 Gl_f)Store User Presets (- Factory Preset
ShowLogfle | | FrR settings
Settings FIR Filter Coefficients
s g Filter Preset: _ Save Filter
' — | Tap2 N Tap3 |
Operation 1279
.. On
Configure 0
Filter Presets
-12? -127 -12? -127 -12?. -127

The Filter settings can be derived and optimized by a dedicated DSP program package “SHF FIR”.

A SHF-FIR - X
Fie Help
SHF-FIR cest DUT Response Probe Response 21 with EQ Group Delay with EQ |
Variable Tap Settings: Type. [ Touchsion: [N— S 9% T 3
Source Parameters TapiModel  Configuration i p_2 o p < Fiename Fiename: Maximum freq| 65,0 GHz
e vate S ocan G = Iol_17.52p uS35170656_52028_3200tered 52p 30B@  2025GHz
: {anore < 100 MHz anore < 100 MHz 648 3475 GHz
Pattar [PRBS 291 J 0 I~ ignore < 100 \ ™ ignore < 100 MH: @
I Hoe: g —
Ve s El 127 o{— py i =
2 r =) 04 he AN -10 " — resul
Input Eye . I~ s N
b2 " -20 \
o 3 L8 -10 \ -2 Y \
2N 7™ o~ 86 5 5 \ 3 -30
4rc P = = L =
08 7 = 20 N aa \ a0 \
2 5 ¢ wE “ Y 3 { “ \
§ 0.6 h -6 i -50 |
g ot ta ye— —30 1 n, \
fou < s [ M. | i
02 Calibration folder: 0 20 40 60 0 20 40 60 1 20 40 60
0.0 caldata_c681_sn53622 Frequency (GHz) Frequency (GHz) Frequency (GHz)
0.0 05 1.0 15 20 "
Uniit Intervals Parameters for Optimization Eye without Equalization Eye with Equalization Step with EQ_Impulse with EQ
Type of Optimization
@ Step response with| 5 % Overshoot © Frequency response ‘ 03 o "7 —E—
Device Settings = R o4 . ‘
C681 - Equalizer Module: C Exact @ Mmimum  LFgain| 80dB -741d8 ‘ o3 g0
6818, SN 53622 B . S -
Polarity 202 202
 recoec Jf soc oo o} Crovmetms  Cmetwg < ol | 2o 5
- 0.1
C681 - Predefined filters: Frequency Response Optimization 0.0 — result
fiat (R/0), flat_gain=0dB £] Filter type L 0.0 v target
- Range Response Deviation | Group Delay Dev. 00 05 10 15 20 00 05 10 15 20 200 400 600
10 14.00 GHz 0298 000d8 20ps 0.0 ps| Unit Intervals Unit Intervals Time (ps)
Filter name:
F:,[e,descw $;§$g: ?;:: ggg:g ;gi ggﬁ Jiter (ms/pp)  084/382ps Jiter (msipp)  063/376ps
EyeAmp: 065 EyeAmp: 038 Rise time (10/90%) 11.3ps/ B6ps
P Download config-files from SHF-Server EyeHeight 0.09 E 027 Rise time (20/80%) 77ps/ 43ps
Results yeHeigl yeHeight
Emor 1825  Evaluations 44820 | start optimzation | [N 35 SNR 102
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Filter Presets

equency responses for maximum bandwidth and maximum gain.

flat_maxBW_gain=-8dB
flat_gain=0dB
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Frequency responses for a 3, 6 and 8 dB slope @ fnyquist = 28 GHz.
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ation of a low pass filtered signal at 53.1 GBit/s

Signal before equalization Signal with equalization

Compensation of a 2.8 m TCF280 cable at 56 GBaud

Signals
before
equalization

Signal with
equalization
(optimized)
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Port Connector ‘
In 1.85mm (V) female © ©
— ™ ©, (© ™
In 1.85mm (V) female - @ @ il
ol A
Out 1.85mm (V) female
Out 1.85mm (V) female All dimensions are in mm
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Port Connector
a Mini-USB
b Power
c Functional earth (FE)
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