
PICOSCALE Breakout Box V2

INTRODUCTION

Figure 1. Photograph of the PICOSCALE Interferometer V2 with

the Breakout Box on top.

The PICOSCALE Breakout Box is shown in Figure 1 on

top of a PICOSCALE Interferometer Controller. All sig-

nals are accessed via the front panel, while the con-

nector for the cable to the Interferometer Controller

is at the back panel.

BREAKOUT BOX

Figure 2. (top) Front side of the BOB: [1] 19" Rack Mount brack-

ets, [2] Digital Differential Interface (DDI) connectors, [3] Digital

GPIOs, [4] Analog output (DACs) and [5] Analog inputs (ADCs).

(bottom) Back side of the BOB: [A] product label, [B] Breakout

Box connector and [C] System ground.

WARNING

The Breakout Box is a low voltage

device and the connector shields are

connected to system ground. Sys-

tem ground is connected to protec-

tive earth (PE) inside the external

AC/DC power supply of the PICO-

SCALE Controller. Do not connect

voltages higher than 42V (peak) ref-

erenced to earth ground.

The PICOSCALE Breakout Box (BOB) provides simple

and convenient access to the great variety of signals

at the mini D ribbon 50 connector. The connectors

on the top of the Breakout Box are placed in three

groups. A Digital Differential Interface (DDI) is placed

on the left hand side, digital GPIOs can be found in

the center and analog GPIOs (DACs, ADCs) are on the

right hand side (see Figure 2). Analog and digital GPIOs

can be connected via BNC connectors while the Digital

Differential Interfaces (DDI) are mapped to DSub 15

connectors.

Dimensions

The dimensions of the Breakout Box are given in Fig-

ure 3.

Figure 3. Dimensions of the Breakout Box, weight 2.2 kg.

Interface description

1: Rack mount brackets

The front side exhibits 19" Rack Mount brackets [1] for

detailed mounting instructions).

2: Differential Digital Interface (DDI)

The Differential Digital Interface (DDI) provides differ-

ential digital signals, which can be used for different

digital protocols, e.g. AquadB and Serial Data. With the

Breakout Box the signals are distributed to three DSub
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PICOSCALE Breakout Box V2

15 connectors, one per channel. The pin assignment

is shown in Figure 4 and specified in Table 1.

WARNING

Always ensure the connecting element is suit-

able for the purpose of this connector. Never

connect any other device as it may cause perma-

nent damage to the PICOSCALE Controller.

The output levels of the specific DDI signals are fully

compliant with TIA/EIA RS-485. The differential signals

should be terminated with 100Ω at the differential line

ends to ensure best signal integrity. Main performance

parameters are listed in Table 3. Maximum ratings are

given in Table 2.

3: Digital GPIOs

The Breakout-Box features 6 digital I/Os. The signals

are labeled with Digital I/O 1..6. The overall digital

I/O voltage level can be configured as 3.3 V or 5.0 V.

Regardless of this configuration all inputs are 5V toler-

ant. All digital GPIOs are optimized for a 50Ω system

impedance to ensure best signal integrity. The direc-

tion and the voltage level of the digital I/Os can be con-

figured within the PICOSCALE GUI. Maximum ratings

are given in Table 4. Main performance parameters

are listed in Table 5.

The digital I/Os support amaximum frequency of 10MHz,

however it is recommended to use the digital GPIOs

with a maximum frequency of 1 MHz. Using higher

frequencies may cause asymmetries in the duty cycle

of the signal. The best signal form can be achieved in

a 50Ω environment. A appropriate coaxial cable with

short connections should be used.

4: BOB analog inputs

The Breakout-Box provides three analog input (ADC)

and three analog output (DAC) single ended signals

with a nominal voltage range of ±10V. ADC1 is work-

ing with the maximum position signal bandwidth of

2.5MHz, ADC2 and ADC3 have a limited bandwidth of

100 kHz. Maximum ratings are given in Table 6 For a

performance overview see Table 7 and Table 8.

5: BOB analog outputs

The Breakout-Box provides three analog outputs (DAC)

single ended signals with a nominal voltage range of

±10V. DAC1 isworking with the maximum position

signal bandwidth of 2.5MHz, DAC2 and DAC3 have

a limited bandwidth of 100 kHz. Maximum ratings

are given in Table 9 For a performance overview see

Table 10 and Table 11.

A: Product label

This label contains model and serial number, for ex-

ample.

B: Breakout Box Interface

The mini ribbon 50 connector interfaces the Breakout

Box with the PICOSCALE Controller using the included

cable.

WARNING

Do not connect any third-party

equipment.

C: System ground

This 4mmbanana socket is connected to system ground

and can be used to bring several devices to the same

electrical potential.
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Figure 4. Pin assignment of the DSub 15 connector. The desciption is given in Table 1.

Table 1. Pin assignment of DSub 15 connectors (DDI 1 to 3)

Pin General Descr. Direction Signal Direction Signal Direction

Hardware properties Example software configuration

AquadB serial data

1 DDI[1..3].X+ In/Out A+ Out Clock+ Out

2 DDI[1..3].Y+ In/Out B+ Out Data+ Out

3 DDI[1..3].Z+ In/Out unused Out unused Out

4 - 7 not connected

8 GND GND GND

9 DDI[1..3].X- In/Out A- Out Clock- Out

10 DDI[1..3].Y- In/Out B- Out Data- Out

11 DDI[1..3].Z- In/Out unused Out unused Out

12 - 15 not connected

Shielding GND GND GND

Table 2. DDI: absolute maximum ratings

Parameter Min Typical Max Unit Comment

VINmax -7.5 13.3 V Input voltage at any input pin referred to GND
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PICOSCALE Breakout Box V2

Table 3. DDI: main performance data

Parameter Min Typical Max Unit Comment

Transmitter

VODiff 2.0 2.5 3.3 V Differential output voltage

VOCM - 1.6 - V Common mode output voltage

Receiver

VTH -200 -125 -30 mV Differential input threshold voltage

VHYS 30 mV Input voltage hysteresis

VICM -7 12 V Common mode input voltage

General

RIN 100 Ω Differential input impedance

fmax 50 MHz Max. frequency per differential pair

Table 4. Absolute maximum ratings - Digital GPIOs 1-6

Parameter Min Typical Max Unit Comment

VI -0.5 5.5 V Maximum input voltage range

IO ±50 mA maximum output current
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Table 5. Main performance data - Digital GPIOs 1-6

Parameter Min Typical Max Unit Comment

IOH3V3 24 mA High level output current at 3.3 V

IOL3V3 -24 mA Low level output current at 3.3 V

VIH3V3 2 V High level input voltage at 3.3 V

VIL3V3 0.8 V Low level input voltage at 3.3 V

VOH3V3 2.6 3.3 V High level output voltage at 3.3 V

VOL3V3 0 0.55 V Low level output voltage at 3.3 V

IOH5V 32 mA High level output current at 5 V

IOL5V -32 mA Low level output current at 5 V

VIH5V 3.5 V High level input voltage at 5 V

VIL5V 1.5 V Low level input voltage at 5 V

VOH5V 4.2 5.0 V High level output voltage at 5 V

VOL5V 0 0.55 V Low level output voltage at 5 V

ROUT 50 Ω Output resistance

RIN 1 MΩ Input resistance

II -7 7 µA Input current (I/O configured as Input)

fmax 10 MHz Maximum I/O frequency

tr, tf 5 ns Output edge rise-/falltime

tPD 50 ns I/O gate propagation delay

Table 6. Absolute maximum ratings - all analog inputs (ADC)

Parameter Min Typical Max Unit Comment

VI -12 12 V Maximum input voltage range

Table 7. Main performance data - ADC1

Parameter Min Typical Max Unit Comment

fBW-3dB 2.5 MHz Analog input bandwidth

Conversion rate 40 MSa/s

Resulting data rate 10 MSa/s Input signal is 4x oversampled

Resolution 16 Bit

Analog input range ±9.25 ±10.00 ±10.75 V

Equiv. input range 0 65535 data type: uint

RIN 1 MΩ Input resistance

CIN 20 pF Input capacitance
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Table 8. Main performance data - ADC2,3

Parameter Min Typical Max Unit Comment

fBW-3dB 100 kHz Analog input bandwidth

Conversion rate 400 kSa/s

Resolution 16 Bit

Analog input range ±9.5 ±10.0 ±10.5 V

Equiv. input range 0 65535 data type: uint

RIN 1 MΩ Input resistance

CIN 20 pF Input capacitance

Table 9. Absolute maximum ratings - all analog outputs (DAC)

Parameter Min Typical Max Unit Comment

IO -100 100 mA maximum output current

Table 10. Main performance data - DAC1

Parameter Min Typical Max Unit Comment

fBW-3dB 2.5 MHz Analog output bandwidth

Conversion rate 20 MSa/s

Resolution 16 Bit

Analog output range ±9.25 ±10.00 ±10.75 V

Equiv. output range -1 1 data type: double

ROUT 50 Ω Output resistance

IOUT -100 100 mA Maximum output current

Table 11. Main performance data - DAC2,3

Parameter Min Typical Max Unit Comment

fBW-3dB 100 kHz Analog output bandwidth

Conversion rate 400 kSa/s

Resolution 16 Bit

Analog output range ±9.5 ±10.0 ±10.5 V

Equiv. output range -1 1 data type: double

ROUT 50 Ω Output resistance

IOUT -100 100 mA Maximum output current
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Contact

Germany

SmarAct Metrology

GmbH & Co. KG

Rohdenweg 4

D-26135 Oldenburg

Germany

T: +49 (0) 441 - 800879-0

Email: metrology@smaract.com

www.smaract.com

France

SmarAct GmbH

Schuette-Lanz-Strasse 9

26135 Oldenburg

Germany

T: +49 441 - 800 879 956

Email: info-fr@smaract.com

www.smaract.com

USA

SmarAct Inc.

2140 Shattuck Ave. Suite 302

Berkeley, CA 94704

United States of America

T: +1 415 - 766 9006

Email: info-us@smaract.com

www.smaract.com

China

Dynasense Photonics

6 Taiping Street

Xi Cheng District,

Beijing, China

T: +86 10 - 835 038 53

Email: info@dyna-sense.com

www.dyna-sense.com

Natsu Precision Tech

Room 515, Floor 5, Building 7,

No.18 East Qinghe Anning

Zhuang Road,

Haidian District

Beijing, China

T: +86 18 - 616 715 058

Email: chenye@nano-stage.com

www.nano-stage.com

Shanghai Kingway Optech

Co.Ltd

Room 1212, T1 Building

Zhonggeng Global Creative Center

Lane 166, Yuhong Road

Minhang District

Shanghai, China

Tel: +86 21 - 548 469 66

Email: sales@kingway-optech.com

www.kingway-optech.com

Japan

Physix Technology Inc.

Ichikawa-Business-Plaza

4-2-5 Minami-yawata,

Ichikawa-shi

272-0023 Chiba

Japan

T/F: +81 47 - 370 86 00

Email: info-jp@smaract.com

www.physix-tech.com

South Korea

SEUM Tronics

# 1109, 1, Gasan digital 1-ro

Geumcheon-gu

Seoul, 08594,

Korea

T: +82 2 - 868 10 02

Email: info-kr@smaract.com

www.seumtronics.com

Israel

Optics & Motion Ltd.

P.O.Box 6172

46150 Herzeliya

Israel

T: +972 9 - 950 60 74

Email: info-il@smaract.com

www.opticsmotion.com
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SmarAct Metrology GmbH & Co. KG develops sophisticated equipment to serve high accuracy positioning and

metrology applications in research and industry within fields such as optics, semiconductors and life sciences.

Our broad product portfolio – from miniaturized interferometers and optical encoders for displacement

measurements to powerful electrical nanoprobers for the characterization of smallest semiconductor technology

nodes – is completed by turnkey scanning microscopes which can be used in vacuum, cryogenic or other harsh

environments.

We maintain the complete production in house for a high level of customization so that we can always provide

you the optimal individual or OEM solution. We also offer feasibility studies, measurement services and

comprehensive support to accompany you along your projects.

Headquarters

SmarAct GmbH

Schuette-Lanz-Strasse 9

26135 Oldenburg

Germany

T: +49 441 - 800 879 0

Email: info-de@smaract.com

www.smaract.com

USA

SmarAct Inc.

2140 Shattuck Ave. Suite 302

Berkeley, CA 94704

United States of America

T: +1 415 - 766 9006

Email: info-us@smaract.com

www.smaract.com


