PA72 Series - PXI Generator & Digitizer platform

Features

Flexible analog signal generation and
capture platform

Two daughter board slots

e On-board high performance clock
source

e On-board high accuracy voltmeter
e Hybrid slot compatible
e 1ppm clock stability / 0.5ps clock jitter

The PA72 is a PXI base board designed to carry one or two high
performance analog daughter boards. The base board contains
all common hardware like; clock source, trigger circuitry, bus
interface, supply regulation and a high precision voltmeter. The
daughter boards determine the actual analog performance. The
PA72 concept provides a flexible and cost effective solution for
medium and high end analog functions.

The two daughter board slots can contain one of the available
Generator or Digitizer boards listed on page 3. Also custom
daughter boards can easily be created.

The PA72 uses the 32-bit PXI bus and supports burst mode. This

allows up to 132MByte data throughput. The J2 con-nector is a
small version to make it hybrid slot compatible.
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User control panel for the PA72 and an AWG daughter board

The PLL clock source is capable of generating any frequency
between 2kHz up to 945MHz. This allows a wide range of
daughter boards to be supported. The frequency stability is
better than 1ppm and the jitter only 0.5ps. The frequency can
be locked to the PXI backplane 10MHz or an external clock.

The on-board high accuracy voltmeter is used for automatic
calibration. Most daughter boards also support measuring
external DC voltages.
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PA72 Series - PXI Generator & Digitizer platform

Block Diagram

- e [1meees ity sran
< PXI TRIG 0
PXI TRIG 7
clock
/Thresh. |— < é CLOCK J
. O
—  daughter board 1 J} 2
i GIE SELECTION PXI CLK 10
‘ Q MULTIPLYER I m
clk 3 DIVIDER L
A ko)
s e |— < =] 1§
i H convermr n . AR e 4 oMz T
4 FRONTEND Memory ’ |,
addr m
% =y e
A N » y _serial bus
contr y—— EEPROM |4 -
Analo
‘ CAL Vref Supp\g Digital Supply Z
I'| TT daughter board 2 0
trig
‘ clk 8
D N AN
@— m Contiol /\doTo Local data —
il -, ontrol
ERONTEND [l CONVERTER <F/ & *Bﬁ b X
RRER) V aan [ocal address o
@ I
local bus control

Analog
CAL Vref Supply

1l

Digital Supply

‘ coni

ADC &
LED
Calswitch
Contfrol

Description:

The PA72 base board contains a clock generator, trigger
circuitry, a digital voltmeter and the PXI bus interface. In the
above diagram the base board functions are yellow and the
daughter board functions are green.

The clock generator is a low jitter PLL clock that has less than
0.5ps jitter for low loop filter bandwidths. With higher loop filter
bandwidths, frequency settling time can be less than 250ms.

The main clock frequency ranges from 2kHz up to 945MHz with
a resolution of less than 1 kHz. Each daughter board

Specifications PA72 base board:

PLL clock

Frequency range 2kHz to 945MHz

Sync possibilities  10MHz backplane or 10MHz external clock
PLL lock time
Jitter 0.5ps typical

250ms - 1s (depending on loop filter BW)

External clock input
DC to 500MHz
0V or 1V (programmable)

Clock rate
Treshold level
Input impedance 50-Ohm

slot has its own divider. Therefore the clock for each daughter
board can be different while maintaining proper
synchronization. The PLL clock generator features a high stability
low noise and low jitter 10MHz on-board reference clock with
1ppm frequency stability. In addition the PLL can be locked to
the PXI backplane clock or to an external reference clock. Also
can the on-board clock source be bypassed by an external clock.

The trigger input supports edge and level triggering and positive
and negative going trigger signals. The trigger source can be
software, PXI-Star, PXI 0-7 or external.

Trigger input

Threshold level v

Input impedance 1k Ohm

-0.5V to +5.5V
Coupling DC

Max input level

Trigger sources
External, PXI STAR, PXI TRIG 0..7, Software trigger
Each trigger can be programmed to be edge or level and positive

or negative going. Independent trigger source selection per
channel
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PA72 Series - PXI Generator & Digitizer platform

Brief specifications of available daughter boards

PA72G16400, 16-bit / 400Msps AWG

Channels

Resolution

Update rate with PA72 clock
Update rate external clock
Pattern depth

Output ranges Single ended
Output ranges Differential
Output offset voltage
Output configuration
Output filters

Absolute accuracy (Vous)
Relative accuracy

SNR (200Msps, 5Vpp diff.)
SNR (200Msps, 5Vpp diff.)
THD (200Msps, 2.5Vpp diff.)
THD (200Msps, 2.5Vpp diff.)
SFDR (200Msps, 2.5Vpp diff.)

1

16-bit

2kHz to 400MHz

DC to 400MHz

8M-words

0.32Vp to 2.56Vp in 6 ranges

0.64Vp to 5.12Vp in 6 ranges

-2.56 to +2.56V (>14-bit resolution)
50-Ohm, Single Ended or Differential
Bypass, 60MHz, 30MHz

+(250pV +0.1% of range +0.1% of value)
+0.006%

69dB @ f-out = 1IMHz (BW: 0-80MHz)
67dB @ f-out = 10MHz, (BW: 0-80MHz)
84dB @ f-out = 1IMHz

73dB @ f-out = 10MHz

82dB @ f-out = 1IMHz

PA72G14180, 14-bit / 180Msps AWG

Channels

Resolution

Update rate with PA72 clock
Update rate with ext. clock
Pattern depth

Output configuration
Output ranges

Output filters

DC-offset voltage

Absolute accuracy

Relative accuracy (INL)

SNR (180Msps, 3.2Vpp diff.)
SNR (180Msps, 3.2Vpp diff.)
THD (180Msps, 2.0Vpp diff.)
THD (180Msps, 2.0Vpp diff.)
SFDR (180Msps, 2.0Vpp diff.)

Module numbering:

1

14-bit

2kHz to 180MHz

DC to 180MHz

64M-words

50-Ohm, Single ended or Differential
0.2Vp to 3.28Vp proportional ranging
Bypass, 30MHz, 15MHz

-2.56V to +2.56V

+(250uV+0.1% of range +0.1% of value)
+0.025% of range

68dB @ f-out = 1MHz (BW: 0-70MHz)
64dB @ f-out = 10MHz, (BW: 0-70MHz)
81dB @ f-out = 1IMHz

70dB @ f-out = 10MHz

82dB @ f-out = 1MHz

The configuration of a PA72 module is determined as follows:

PA72-nm

n = daughter board 1 (top position)
m = daughter board 2 (bottom position)

Daughter board codes:

0 = empty

1=PA72G16400
2 =PA72G14180
5=PA72D16180
6 =PA72D14130

PA72D16180, 16-bit / 180Msps Digitizer

Channels

Resolution

Sample rate (PA72 and ext.)
Memory depth

Input ranges

Input configurations
DC-offset voltage

Input bandwidth

Input filters

Absolute accuracy (Vou)
Relative accuracy

SNR (180Msps, 4Vpp diff)
SNR (180Msps, 4Vpp diff)
THD (180Msps, 4Vpp diff)
THD (180Msps, 4Vpp diff)
SFDR (180Msps, 4Vpp diff)

1

16-bit

1MHz to 180MHz

64M-words

0.256Vp to 3.072Vp in 8 ranges
50-Ohm, AC or DC, Diff.or Single Ended
+ the input range (16-bit resolution)
80MHz (typical)

Bypass, 60MHz, 30MHz

+(250uV +0.1% of range +0.2% of value)
+0.006%

69dB @ f-in = 1IMHz (BW: 0-80MHz)
67dB @ f-in = 10MHz (BW: 0-80MHz)
85dB @ f-in = 1IMHz

81dB @ f-in = 10MHz

83dB @ f-in = 1MHz

PA72D14130, 14-bit / 130Msps Digitizer

Channels

Resolution

Sample rate (PA72 and ext.)
Memory depth

Input configuration

Input ranges (span)
DC-offset voltage

Input operating area

Input impedance

Input filters

Absolute accuracy

Relative accuracy (INL)

SNR (130Msps, 3.2Vpp diff.)
SNR (130Msps, 3.2Vpp diff.)
THD (130Msps, 3.2Vpp diff.)
THD (130Msps, 3.2Vpp diff.)
SFDR (130Msps, 3.2Vpp diff.)

1

14-bit

1MHz - 130MHz

64M-word

Differential or single ended

0.338Vp to 3.6Vp in 8 ranges
-3.6Vto +3. 6V

-3.6V to +3.6V

10kOhm or 50-Ohm, DC or AC
Bypass, 30MHz, 15MHz
+(250uV+0.05% of range +0.1% of value)
+0.025% of range

66dB @ f-in = 1IMHz (BW: 0-60MHz)
64dB @ f-in = 10MHz, (BW: 0-60MHz)
78dB @ f-in = 1MHz

74dB @ f-in = 10MHz

80dB @ f-in = 1MHz

For example a PA72-15 is a PA72 base board with a 16-bit / 400Msps AWG in the top position and a 16-bit / 180Msps Digitizer in the bottom position
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