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Description

The SHF C991 A is a versatile broad band clock distribution providing copies of the incoming clock at
different divider ratios.

Features

. Broadband operation from 4 to 64 GHz.

e Multiple clock outputs at different divider ratios.

»  Controlled by intuitive graphical user interface BERT Control Center (BCC) via USB
e Controlled by intuitive graphical user interface SHF Control Center (SCC) via USB

Applications

Test setups are always an interaction of different parts; sophisticated setups may include many different
instruments and modules. To operate concurrently a common clock signal is often indispensable.
However, frequency requirements of the instruments and modules are very different. A clock distribution is
supposed to provide clock signals derived from the master clock (input) at a frequency fraction exactly
fitting to the individual requirements.

Some examples for a high-speed (> 40 GHz) clock system are a listed below:

»  The clock input is fed with a signal from a signal generator like the SHF 78122 A.

« The full clock outputs can be used to drive remote heads like SHF's DACs, Multiplexers,
Demultiplexers or PAM-Multiplexers.

« By selecting the appropriate fraction of the Clock DIV output almost all precision time bases, or
phase references of commercially available equivalent-time sampling scopes can be driven.

» By setting the LPF Clock output to the appropriate frequency band, the derived signal can be used to
synchronize the AWGs with external clock domains and with minimum possible timing jitter, avoiding
additional phase-locked-loops which are sometimes used by other vendor’s instruments for clock
synchronization. Such AWGs are widely deployed in today’s optical test laboratories (like e.g. the
Keysight® M8196A).

With such a connection of instruments is it possible to enhance the speed and the capabilities of different
vendors AWGs' with one of SHF’s remote head modules. This makes it possible e.g. to generate 120
GBaud PAM4 signals with Keysight's® M8196 A connected to SHF’s 616 C PAM-Multiplexer.

® Keysight is a registered trademark of Keysight Technologie Inc.

T With SHF’s BPGs or AWGs a clock distribution is not required as our instruments provide all required clock signals right away.
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Specifications — SHF C991 A

Parameter
Power Requirement

Supply Voltage

Supply Current

Power Dissipation

Integrated Fan Control?
Output Voltage Fan
Qutput Current Fan
Output Frequency Fan
Input Tacho Fan
Mechanical Characteristics
Clock In

Clock Out

Clock /2 Out

Clock DIV+1 Out

Clock DIV2 Out

Dimensions

Weight

Conditions

Operating Temperature

2 Use only with the supplied heat sink and fan!

Unit

Hz

o PO Db O DO

mm

°C

Symbol

ICC

Pd

VFan+1 2V

IFans12v

fFan+1 2V

VEan Tacho

Tambient

Min.

+11.5

15

Typ.

+12.0

0.69
0.95

8.3
11.4

+12

0.26
30
3.3

50
50
50
50
50

190
480

Max.

+12.5

35

Comment

Without heat sink
With heat sink

Without heat sink
With heat sink
@ Vec =+12V

1.85 mm (V) female
1.85 mm (V) female
2.92 mm (K) female
2.92 mm (K) female
2.92 mm (K) female

See Outline Drawing
pages 17 /18

Without heat sink
With heat sink
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"'utput Amplitudes @ 2.0 GHz < CIk DIV < 3.0 GHz

e measurements below have been performed using an Anritsu® signal generator (MG3697C) and a
o Tektromx® Digital Serial Analyzer (DSA8300) with a Phase Reference Module (82A04B-60G) and a
70 GHz Sampling Module (80E11). The outputs of the Clock distribution module had been connected
directly to the DSA input. Input power of the clock signal is 0 dBm (630 mVpyp).
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® Anritsu is a registered trademark of Anritsu Corporation, Tektronix is a registered trademark of Tektronix Inc.
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'uts, N2=2

Clock DIV, Outputs @ f;, /(2xN,xN,), N,=1.
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Typical Output Waveforms @ 2.0 GHz < Clk DIV: < 3.0 GHz

The measurements below have been performed using an Anritsu® signal generator (MG3697C) and a
Tektronix® Digital Serial Analyzer (DSA8300) with a Phase Reference Module (82A04B-60G) and a
70 GHz Sampling Module (80E11). The outputs of the Clock distribution module had been connected
directly to the DSA input. Input power of the clock signal is 0 dBm (630 mVpyp).
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fout = fin /(2xN1), N1=1 fout = fin /(2xN1xN2), N1=1, N2=1

® Anritsu is a registered trademark of Anritsu Corporation, Tektronix is a registered trademark of Tektronix Inc.
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2.65 GHz output signal @ Clk DIV; Out
fout = fin /(2xN1xN2), N1=5, N2=2
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0S0-X 30344, MY52012353: Mon May 18122203 2020
4

20082 3 0.0s 200 Ao £ 0oV
Acquisition
Normal
Nq Nq 4.008Sa/s
Channels
i OC 500 1001
DC 500 1.001
DC 500 1.001
W W DC_ 500 1.004
Measurements.
Freq(1}
Measure Current — Mean n Max StdDev  Court 100..0MHz
Freq(/] 100.0MHz 100.00HHz 99.7MHz  100.3MHz 127.64kHz 2.000k || +Duty()
+Duty ) 40.0%  40.003% 3% 0.11467% 2.000k 140.0%
Duty( ] 60.0%  59.997% 59.7%  60.3%  0.11467% 2.000k | 5y
Pk-P( 1) 5g0nV _ 581i.66mv_570mv_ 600mV  4.9454mV_2.000k 0.0%
PP
580my
Measurement Menu
5 Source O Type Add Seitings Clear Meas Statistics
" Pk-Pk - - -

100 MHz output signal @ Clk DIV, Out
fout = fin /(2><N1), N1=20

Clock Outputs @ 6.4 GHz Clock Input, N1=32

DS0 30344, MY52012353: Mon May 18 12:4237 2020

2008/ 2 3 4 0.0s 2.008/ Auto El 0.ov
Acquisition
Normal
A A 4.006Sa/s

\ { \ Channels
500 1.00.1
oC 500 1.00:1
oC 500 1.00:1

DC 500 1001
= Measurements
Freq(1}
Measure Current  Mean in Max StdDev_ Court 100.3MHz
Freq(1] 100.0MHz  100.01HHz 99.7MHz  100.3MHz 130.32kHz 2.000k || +Duty()
+Duty( 1) 49.7%  49.974% 49.7% 0.3%  0.13410% 2.000k 50.2%
-Duty ). 0.3 50.026% 49.7% 503  0.13410% 2.000k || py
Pk-P( ). 570nV 580.30mV_570mV___ 600mV 4.6606mV_2.000k 49 o5
PRPRTE
580nV
Measurement Statistics Menu
Display On Reset Transparent Relative 0| (3 Max Count
tatistic: Ll I

100 MHz output signal @ Clk DIV, Out
fout = fin /(2><N1), N1=32

| Output Waveforms @ Clk DIV < 2.0 GHz

he measurements below have been performed using an Anritsu® signal generator (MG3697C) and a
Keysight® Digital Storage Oscilloscope (DSO-X 3034A). The outputs of the Clock distribution module had
been connected directly to the DSO input. Input power of the clock signal is 0 dBm (630 mVyp).

Clock Outputs @ 4.0 GHz Clock Input, N1=20

0S0-X 30344, MY52012353; Mon May 18 12.37.46 2020

2009/ 2 3 4 0.0s 5.008/ Auto E 0.0v
‘Bequisition
Normal
4.00GSals
Channels
ip DC 500 1.00:1
DC 500 1.00:1
DC 500 1.00:1
DC 500 1.00:1
Measurements.
= = Frea( )
Measure Current. Mean in Max Std Dew Count 50.0MHz
Freq(!): 50.0MHz 50.000MHz 49.8MHz  50.2MHz 13.419kHz 2.000k |[ +Duty('):
+Duty ] 50.0%  49.996% 49.6%  50.2%  0.04109% 2.000k 50.0%
-Duty( ). 50.0% 50.004%  49.8% 50.4% 0.04109% 2.000k Duy(1)
Pk-Pk(): 830my 822.28mV  810mV 840my 5.1493mV  2.000k 0%
PR-P(1)
my
Measurement Statistics Menu
Display On Reset Transparent Relative 0| 3 Max Count
tatistics Ll Ll

50 MHz output signal @ Clk DIV, Out
fout = fin /(2xN1xN2), N1=20, N2=2

DS0 30344, MY52012353: Mon May 18 12:41:40 2020

2004/ 2 3 4 0.0s 5.00%/ Ao F 0oV
Acquisition
Norrmal
4.006Sa/s
Channels
00 1.00:1
Dc 500 1001
DC 500 1001
DC 500 1001
Measurements
s (== Freal ]
Measure Current  Mean in Max Stdbev  Court 50.01Hz
Freq(1] 50.0MHz  50.001MHz 49.8MHz  50.24Hz  15.484kHz 2.000k || FDuty(1]
+Duty( 1) 50.0%  49.995% 49.6%  50.4%  0.04626% 2.000k 50.0%
-Duty ). 50.0%  50.005% 49.6%  B0.4%  0.04626% 2.000k || pm—
Pk-P( ). 820nV 821.16nV_ 810mV___ 840mV 4.84420v_2.000k f| o
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820nv
Measurement Statistics Menu
Display On Reset Transparent Relative 6| (4D Max Count
tatistic: Ll I

50 MHz output signal @ Clk DIV; Out
fout = fin /(2xN1xN2), N1=32, N2=2

® Anritsu is a registered trademark of Anritsu Corporation, Keysight is a registered trademark of Keysight Technologie Inc.

SHF reserves the right to change specifications and design without notice — SHF C991 A - V001 June 12, 2020 Page 14/18

S H Communication
Technologies AG

the bandwidth company




s @ 64.0 GHz Clock Input, N1=64

DS0X 30344, MY52012353: Mon May 18 13:34:15 2020 DS0 30344, MY52012353: Mon May 18 13:35:17 2020

2008/ 2 4 0.0s 1.002/ Auto £ 1 0.ov 2008/ 2 3 4 0.0s 1.002/ Auto £ 1 0.ov
Acquisition Acquisition
Normal Normal
A Tay Fa ¥ A 4.006Sa/s 4.006Sals

Channels

WA AW AN

500 1.00:1 1 500 1.00:1
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]

JIRVIRV/AVIRVY;

OC 500 1.00:1 OC 500 1.00:1
Measurements Measurements
Freal 1] Freal 1]
Measure Current n in Max Std Dev Count 496MHz Measure Current, an in Max Std Dew Count. 504MHz
Freq( 1] 500MHz  499.80MHz 492MHz  504MHz  2.3431MHz 2.000K || +Duty(1] Freq( 1] 500MHz  499.76MHz 496MHz  504MHz  2.0096MHz 2.000K [ +Duty(1]
+Duty(1): 50% 50.040%  49% 51% 0.42011%  2.000k S0% +Duty(1): 50% 50.152%  49% 51% 0.41429%  2.000k S0%
-Duty( ] 50% 49.960%  49% 51% 0.42011% 2,000k || v -Duty( ] 50% 49.848%  49% 51% 0.41429% 2,000k || ey
PL-PK( ) 550my 552.18nV _540mV 560m 4.2961mV _2.000k o PL-PK( ) 730my 729.84nV_720mV 740my 4.0103nV _2.000k o
‘ ‘ ‘ ‘ ‘ Pk-Pk(1): ‘ ‘ ‘ ‘ Pk-Pk(1):
550my 30mV.
Measurement Statistics Menu Measurement Statistics Menu
Display On Reset Transparent Relative 6| (4D Max Count Display On Reset Transparent Relative 6| (4D Max Count
tatist &l I 2000 m tatist &l I

500 MHz output signal @ Clk DIV, Out 500 MHz output signal @ Clk DIV; Out
fout = fin /(2><N1), N1=64 fout = fin /(2><N1><N2), N1=64, N2=1

DS0X 30344, MY52012353: Mon May 18 13:3558 2020
2008/ 2 3 4 0.0s 1.002/ Auto £ 1 0.ov

Boquisition
/\\ /\A\ , Normal
4.0065als
Channels
B 800 1.00:1
0C 500 1.00:1
C 500 1.00:1
DC 500 1.00:1
Measurements
Frea[1].
Measure Current. Mean in Max Std Dev’ Count 250MHz
Freq(): 250MHz 249.99MHz 249MHz 252MHz 520.67kHz 2.000k (| +Duty{!):
+Duty(1] 49.6%  49.327% 47.8%  50.6%  0.77867% 2.000k 50.0%
-Duty(]: 50.4% 50.673% 49.4% 52.2% 0.77867% 2.000k Duty( 1}
Pk-Pk{1): 810mV 810.44mV_ 800mV. 820mV 4.6062mV_ 2.000k 50.4%
‘ ‘ ‘ ‘ PP
810my

Measurement Statistics Menu
Display On Reset Transparent Relative 6| (4D Max Count
tatist &l I

250 MHz output signal @ Clk DIV2 Out
fout = fin /(2xN1xN2), N1=64, N2=2

0S0-X 30344, MY52012353; Mon May 18 1337.05 2020
2008/ 2 3 4

0.0s 2,00/ Ao F 1 OOV
Acquisition
Normal
\ \ 4.006Sals
i ’ Channels
ip OC 500 1001
DC 500 1.001
DC 500 1.001
\_, / DC_ 500 1.004
,_-/ ~ ,__J Measurements
Freq( ]
Measure Current — Mean in Max StdDev Cout 125.0HHz
Freq(/] 125.0MHz 125.01HHz 124.5MHz 125.5MHz 172.69kHz 2.000k || +Duty(1):
+Duty 1} 50.0%  50.029% 49.6%  50.4%  0.17033% 2.000k
Duty( ] 50.0%  49.971% 49.6%  50.4% 017033 2.000k | 5y
P-PK( ] 800mV_ 800.02nv_ 790mV  810mV  5.5059mV_ 2.000k &
PRPK( ]
800my
Measurement Statistics Menu
Display On Reset Transparent Relative 0| (4 Max Count
tatisti &l il

2.67 MHz output signal @ Clk DIV, Out
fout = fin /(2xN1xN2), N1=64, No=4

0S0-X 30344, MY52012353; Mon May 18 1337.37 2020
2008/ 2 3 4

0.0s 5,008/ Ao F 1 OOV
Acquisition
Normal
%5 I | 4.006Sals
TN 1T (e
1 OC 500 1001
DC 500 1.001
DC 500 1.001
\ DC_ 500 1.004
Measurements
¥ Freq(1):
WMeasure Current lean in Max StdDev_ Count 62.4MHz
Freq(/] 62.7MHz  62.505MHz 62.4MHz  62.7MHz  143.27kHz 2.000k | +Duty(1]
+Duty 1} 50.0%  50.120% 49.8%  50.2%  0.10799% 2.000k
Duty( ] 50.0%  49.880% 49.8%  50.2%  0.10799% 2.000k || 5
P-PK( ] 790mV_ 790.87nv 780mV  800mV  4.0064mV_ 2.000k -
PRPK( ]
790mv.

Measurement Statistics Menu
Display On Reset Transparent Relative 0| (4 Max Count
tatisti &l il

62.5 MHz output signal @ Clk DIV, Out
fout = fin /(2xN1xNz2), N1=64, N2=8
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DS0-X 30344, MY52012353: Mon May 18125708 2020

2008/ 2 4 0.0s 1.002/ Auto

£ 1 0.ov

s @ 64.0 GHz Clock Input, N1=127

W

Acquisition

Norrmal

4.006Sa/s

Channels

DC 500 1.00:1
0C 500 1.00:1
OC 500 1.00:1

= N Ny OC 500 1.00:1
Measurements
Frea[1].
Measure Current, Mean in Max Std Dev Count. 252MHz
Freq(] 252WHz  251.99MHz 250MHz  254MHz  610.82kHz 2.000k || +Duty(1]
+Duty (1) 48.0%  49.833% 47.6%  52.8%  0.87048% 2.000k 4%
Duty 1) 49.6%  50.167%  47.2%  52.4%  0.87011% 2.000k| pom—
Ph-Pk{ ) 560my_ 555.55mV_540mV___ 570mV. 5.2546mV_2.000k 49 6%
| [ [ 1] [ o
560my
Measurement Statistics Menu
' Display On I Resst | Trensparent | | Pelatve 0 Ho Max Court l
—— o O om0

251.97 MHz output signal @ Clk DIV Out

fout = fin /(2xN1), N1=127

DS0 30344, MY52012353: Mon May 18 125844 2020
2008/ 2 4 0.0s 1.002/ Auto £ 1 0.ov
Acquisition
/\H\ /\“ , Normal
4.006Sa/s
, Channels
DC 500 1.00:1
0C 500 1.00:1
0C 500 1.00:1
[ 500 1.00:1
Measurements
= = Frea[1].
Measure Current, Mean Max Std Dew Count. 253MHz
Freq(] 252WHz  251.96MHz 251MHz  253MHz  506.33kHz 2.000k || +Duty(1]
+Duty (1) 50.4%  49.923% 48.4%  51.0%  0.70252% 2.000k 18.6%
Duty 1) 49.6%  50.077% 49.0%  B1.6%  0.70252% 2.000k| p
Pk-Pk{ ) 820y 823.69nV_ 810mV___ 840mV 5.1585mV_2.000k i
‘ ‘ ‘ ‘ Pk-Pk(1):
820my
Measurement Statistics Menu
' Display On I Resst | Trensparent || Pelative 0 Ho Max Court l
—— o O om0

251.97 MHz output signal @ Clk DIV, Out
fout = fin /(2xN1xN2), N1=127, N2=1

DSO0-X 30344, MY52012353 Mon May 18 13:00:20 2020

2008/ 2 4 0.0s 2.008/ Auto £ 1 0.ov
Acquisition
Normal
4.006Sa/s
{ Channels
500 1.00:1
500 1.00:1
500 1.00:1
, ‘ , \l / [ 500 1.00:1
Frea[1].
Measure Current a in Count 126.0MHz
Freq(] 126.0MHz  126.01HHz 125.5HHz 126.5MHz 190.18kHz 2.000k || +Duty(1}
+Duty ] 49.6%  49.982% 49.6%  50.4%  0.18145% 2.000k 0.0%
Duty 1) 50.4%  50.018%  49.6%  50.4%  0.18145% 2.000k | p
Pk-Pk{ ) 800mY_ 806.47nV_ 790mV___ 820mV 5.4166mV_2.000k -
PRPK( 1)
omy
Measurement Statistics Menu
' Display On I Resst | Trensparent | | elatve 0 Ho Max Court l
—— o O om0

125.98 MHz output signal @ Clk DIV Out
fout = fin /(2xN1xN2), N1=127, N2=2

0S0-X 30344, MY52012353; Mon May 18 1301.01 2020
2008/ 2 3 4

5,008/ Auto

IR 0.0v

W

{\c—

Acquisition
Normal
4.006Sals

I

Channels

|

OC
oC
0C

f
[
[N
17

oC

C 500 1.00:1

500 1.00:1
500 1.00:1
500 1.00:1

BN

s

*an“ I;

Measure Current Mean in Max Std Dev Count. 63. 1MHz

Freq(1): 63.1MHz  63.002MHz 62.7MHz  63.1MHz  171.96kHz 2.000k (| +Duty(l)
+Duty(|): 50. 50.136% 49.8% 2% 0.10818% 2.000k

-Duty(1]: 49.8% 49.864%  49.8% 50.2% 0.10818%  2.000k ||| 75+ W
Pk-PK(1): 800mY 795.27mV__ 780mV 810my 5.2286mV__ 2.000k i

| L] T

Measurement Statistics Menu
’ Display On ‘ ( Fieset
e mL

62.99 MHz output signal @ Clk DIV, Out
fout = fin /(2xN1xN2), N1=127, No=4

Transparent Relative o O Max Count
RS
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Pos Port Connector
1 Clock In 1.85mm (V) female Port Connector
2 Clock Out | 1.85mm (V) female a Functional earth (FE)
3 Clock Out | 1.85mm (V) female b Mini-USB
4 Clock/2 Out| 2.92mm (K) female C Power
9 Clock/2 Out| 2.92mm (K) female d Fan+12V
6 Clock DIVy | 2.92mm (K) female e Fan Tacho
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Pos Port Connector
1 Clock In 1.85mm (V) female Port Connector
2 Clock Out | 1.85mm (V) female a Functional earth (FE)
3 Clock Out | 1.85mm (V) female b Mini-USB
4 Clock/2 Out| 2.92mm (K) female C Power
5 Clock/2 Out| 2.92mm (K) female d Fan+12V
6 Clock DIV | 2.92mm (K) female e Fan Tacho
7 Clock DIV, | 2.92mm (K) female f GND
8 Clock DIV, | 2.92mm (K) female g Service
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