Characterization of the MicroTCA.4-based 8 Channel,
Direct Sampling, Single Channel Up-Converter Board.
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Abstract

In preparation for the next revision we have performed
extensive and systematic measurements of the DRTM-

DS8VM1. The reconfigurability of the board requires testing

various usage scenarios. In the poster we present a list of
tested functionalities and parameters. There has been several
lessons we learned during the process and we present some
of the most representative. Finally, we briefly go through the
improvements for the next board revision.

Investigated points

» Receiver characterization (AC and DC)

Vector modulator characterization
CLK section characterization

AC coupled channels

-10

-20

[dBFS]

-40

-50

-60

0 50

3001

Transfer Function, Serial Nr. = Test, KDS Nr. = Test

—/\,\,\’_C\hgmnn%[o with no filter

1 | | | | | L L |
100 150 200 250 300 350 400
Input Freq [MHz]

Transfer function, 260 MHz BP

0

[dBFS]

RAW
T

| |
2000 4000 6000 8000 10000 12000 14000 16000

CNTS

=260 MHz, F_ =78 MHz, int. VCO

Noise Floor - AMP

A5 ]
130
A35F
140
145

-150

[dBc/Hz]

-155

-160 [ 1

-165 1

-170 1

107" 10° 10’
Freq [MHZz]

F,, =260 MHz, F_. = 78 MHz, int. VCO

Noise Floor - PHA

15|
120
125
130
4351

-140

dBc/Hz

-145

-150

-155

-160

-165

10° 10"

Freq [MHz]

10"

F,, =260 MHz, F_, = 78 MHz, int. VCO

DC coupled channels

] T T T

230 1 1 1 1 1 1 1 1 1

Transfer Function, Serial Nr. =t, KDS Nr. =t
T T

Glitches because of bad DAQ

0 50 100 150 200 250 300

Input Freq [MHZz]

350 400 450 500

Transfer function, DC Input

[dBFS]

Fin

RAW
0 T T T

=201 N

-40 - =1

60~ .

80 n

-100 [ T

-120

0 2000 4000 6000 8000 10000

Freq [MHz]

=26 MHz, F_ = 78 MHz, int. VCO

12000 14000 16000 18000

Noise Floor - AMP

dBc/Hz

-100 -

-120 -

S

-140 -

-160 -

-180 : :
1072 10° 10"
BW [MHz]

F,, =26 MHz, F_ = 78 MHz, int. VCO

107"

Noise Floor - PHA

dBc/Hz

=100 |

=120

=140

-160 |

-180
102

10!

10°
BW [MHz]

F,, =26 MHz, F_ =78 MHz, int. VCO

10"

Design decisions for next revision
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10/19/2018, 1:36 PM Single-PLL mode (external VCO) 170
1 2 3 4 5 6 7
S, for DC coupled channels CLK RMS timing jitter at 78 MHz ~ [10 kHz...250 MHz]? 786.0 fs 10 10 10 10 10 10 10
offset frequency [Hz]

LVPECL, fREF = 260 MHz [10 Hz...10 MHZz] 447.6 fs Dual PLL operation, with TCLKA at 54 MHz as reference, coming from
x2timer via MCH. PLL settings are not optimized. PLL1 loop
bandwidth at ~3 kHz, PLL2 loop bandwidth at ~40 kHz. Jitter cleaned

CLK RMS timing jitter at 108 MHz [10 kHz...250 MHZz] 2 573.7 fs from 10-15 ps down to 2.6 ps at 115 MHz clock frequency.

LVPECL, fREF = 81 MHz [10 Hz...10 MHZz] 287.8 fs

We omit the PLL loop locked to the external VCO. For a single PLL mode there is no

performance advantage
o

T
T
T

ne external VCXO is only used in dual-PLL mode
ne output divider of the clock distribution has to be set at maximum possible value
ne clock lines feeding the LMK04906
ne F,, pin of the LMKO04906 needs an
Omit additional DC/DC converter for vo

nave to be differential
_VPECL buffer at the input
tages for the clock tree

The next revision of the DRTM-DS8VM1 (revision 1.3) will tentatively be available in Q1

innovative
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