The GENTIA is a versatile mobile data
acquisition system/ transient recorder,
designed for operation in the field as well as in
the laboratory. The hardware combines a full-
featured, low-power, high performance,

Intel Core™ i5 Windows® PC with a large
screen and a robust seven-slot acquisition unit
and includes Perception Enterprise for analysis
and sophisticated reporting. GEN7iA comes
with power failure data security. Continuous
recording file integrity minimizes data loss
upon sudden power loss. When power
restores, GEN7iA automatically reboots and
resumes the recording with the setup used
before power loss.

The GENTYIA system drive option moves the
internal fixed OS disk to the removable drive
bay. Removing this drive and safely storing it
ensures that no recorded data is left behind in
GENTIA.
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GEN series GEN7iIA

Transient Recorder and Data
Acquisition System

Special features

- Built-in PC

- Up to 224 analog, 96 digital and 12 Timer/
Counter channels

- 350 MB/s continuous streaming to SSD

- Remote use from external PC

- Perception Enterprise software for advanced
analysis

- Power failure data security

- Wake-on-LAN

- PTP time synchronization

- Master/Sync connection (option)

- IRIG/GPS time synchronization (option)

- 1 Gbit optical Ethernet (option)

- 10 Gbit optical or electrical Ethernet with
400 MB/s continuous streaming (option)

- Removable OS drive (option)

- Removable data drive (option)

Using the Basic cards the GEN7iA can be used
to record voltages, or vibrations using IEPE
transducers, with up to 56 channels
simultaneously at up to 2 MS/s.

Using the unique real-time math enabled

1.5 kV power cards turns GEN7IA into a
powerful 21 channel power analyzer with real-
time power computation and harmonic
analysis.

The Universal card can be used in material
testing with physical sensors like strain
gauges, IEPE sensors or thermocouples using
up to 500 kS/s sample rate.

The 250 MS/s cards can be used for ultra-fast
voltage or strain gauge measurements or using
the fiber optic digitizers in a real high voltage/
high power environment.

Data is stored on the inputs cards built-in
memory and/or streamed with 350 MB/s
aggregate to built-in solid state drive.

HBM

Data sheet



Supported Operation Mode

Supporting features

Stand-alone

e  Perception Advanced
software

e 350 MB/s storage to SSD

e  Start/Stop/Trigger TTL
inputs

) Real-time formula database

®  Full Windows® 10 network
support

Remote access \
° Tethered use

No feature loss

350 MB/s storage to SSD
Real-time formula database
PTP (GPS/IRIG) time sync

N
percepti ‘“i

Figure 1.2: Tethered use

Dual mainframe Optional Master/Sync connection
e  Perception on each

mainframe
e  GENTIA in tethered control
e  Single wire Master/Sync
control
e 700 MB/s storage to SSD
. Real-time formula database
e PTP (GPS/IRIG) time sync

Optional with or without Perception
running on second mainframe

Figure 1.3: Dual mainframe

Four mainframes (>2)

e  Perception on each S:t:/ff)grrlfte
mainframe UL-0265 PTP )
e  GENTiA in tethered control ;| Network switch |

e  Master/Sync control &
trigger

e 1400 MB/s storage to SSD

e  Real-time formula database

e PTP (GPS/IRIG) time sync

Optional Master/
Sync connection

Distributed mainframes (>2)

. Perception on each
mainframe

GENT7IiA in tethered control
Optical network

Distributed data storage
1400 MB/s storage to SSD
Real-time formula database
PTP (GPS/IRIG) time sync

Corporate

Figure 1.5: Multi mainframe (distributed)
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Mainframe to Mainframe Synchronization Options

Network setup

Number of (mixed) GEN DAQ mainframes used

1

2

>2

Direct network to PC/Notebook

Not required

Use Master/Sync setup
1-G091 in both mainframes

Use Master/Sync setup
1-G083 in master mainframe
1-G091 in other mainframes

Standard switch (No PTP support)

Not required

Use Master/Sync setup
1-G091 in both mainframes

Use Master/Sync setup
1-G083 in master mainframe
1-G091 in other mainframes

PTP Network switch (e.g. HBK UL-0265)

Not required

Works for continuous recording
No synchronized triggers for dual
and sweep recording

OR

Use Master/Sync setup 1-G091 in
both mainframe

Works for continuous recording
No synchronized triggers for dual
and sweep recording

OR

Use Master/Sync setup:

1-G083 in master mainframe
1-G091 in other mainframes

Maximizing Continuous Data Recording Speed

When using continuous data recording two elements in the setup typically impact the maximum speed: network and drive.
Both bottlenecks can be addressed by selecting the right setup. Either divide (multiple network cables or drives) the data load or increase the
speed (10 Gbit ethernet and/or Solid State drives / RAID drives)

Network and/or drive setup

Number of (mixed) GEN DAQ mainframes used

1 2 >2 Notes

Direct 1 Gbit network to PC (no switch used) 100 MB/s | 200 MB/s | 3 MF: 300 MB/s e  The PC drive might limit the speed
100 MB/s per 1 Gbit network cable 4 MF: 400 MB/s e 4 network ports / PC will work

e  Notebooks usually have 1 network

10 MF: No support port
1 Gbit network switch with 1 Gbit to PC 100 MB/s | 100MB/s| 3 MF: 100 MB/s e Asingle 1 Gbit cable to PC limits the
100 MB/s per 1 Gbit network cable 4 MF: 100 MB/s speed

e  Not preffered for continuous recording

10 MF: 100 MB/s
1 Gbit network switch with 10 Gbit to PC 100 MB/s | 200 MB/s| 3 MF: 300 MB/s e  The PC drive might limit the speed
100 MB/s per 1 Gbit network cable 4 MF: 400 MB/s e 10 Gbit on PC's is not yet standard
~700 MB/s per 10 Gbit network cable e  Notebooks usually do not support

10 MF: 700 MB/s 10 Gbit

e Asingle 10 Gbit port reduces costs

10 Gbit network switch with 10 Gbit to PC 400 MB/s | 700 MB/s| 3 MF: 700 MB/s e  The PC drive might limit the speed
~700 MB/s per 10 Gbit network cable 4 MF: 700 MB/s e 10 Gbit on PC's is not yet standard

e  Notebooks usually do not support

10 MF: 700 MB/s 10 Gbit

e  Cost effective 10 Gbit switches exist

Mainframe local disk storage 350MB/s | 700 MB/s| 3 MF: 1050 MB/s e  Worry free extreme reliable setup
350 MB/s per Mainframe drive 4 MF: 1400 MB/s e  Scales with every added mainframe
1 Gbit network switch with 1 Gbit to PC e Low cost 1 Gbit switches can be used

10 MF: 3500 MB/s
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Block Diagram

2* External Digital
Mini RJ45 & Optical External  Alarm Optical Events
Display 2* Network Start Trigger Master/  Timer
Port USB 3.0 PTP Timesync Stop Event Sync Counter Analog Inputs Analog Inputs Analog Inputs
A A A a a A | | | | | |
____T . I L S0t A 5 o [SotFy v |[sitcy v
PTP - IAcquisition/Option| | [|Acquisition/Option|
PTP < Acquisition Card Carrier Card Carrier Card

1 Gbit Ethernet |

B0

Windows® PC

| F(x) v=aw\y
@ L |ka--
CPU

Disk
Controller

L

System Time Base
Synchronization

System Trigger Bus
Drive Bay ggitg Recording Control <
Option Drive AN L
Front Panel|| 17“TFT i
r(())gmr;r;e 1 ] Sollgjrs;ate / Communication & Fast Data Streaming
vy
2*USB 2.0
Figure 1.6: Block diagram

Windows® PC
Memory 16 GB; DDR4 RAM
Processor Intel 6442EQ, Core™ i5 6th generation; 4 Core, 4 threads; 1.9 GHz, 2.7 GHz turbo
Ethernet 1 * RJ45 Ethernet connection with PTPv2 support; 1 Gbit/s

1* SFP based optical Ethernet connection with PTPv2 support; 1 Gbit/s; supports 850 and

1310 nm SFP modules.
Wake-on-LAN Supported on all Ethernet ports

USB connectors

USB 2.0, 2 on front
USB 3.0, 2 on back

Internal storage PC disk

Solid State Drive (SSD), unformatted size 960 GB, 350 MB/s continuous streaming
(200 MB/s for data acquisition cards not supporting fast data streaming capability)()

Display

TFT SXGA touch screen, 17” / 1280x1024 resolution

Video connection

2 * MiniDisplay port

Multiple monitors support

2; clone mode and extended mode

Speaker/Speaker Out

Internal speaker

Accessories

Protective carrying bag, cable pouch, USB Keyboard and USB optical mouse

Front panel controls

4; Direct recording control Start/Stop/Pause/Trigger

Removable drive bay

1, SATA-600 RAID 0

M

The size of SSDs increases almost every year. Contact support team or customs systems for availability.

Contact custom systems at: customsystems@hbm.com

@)
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Using a performance USB 3.0 SSD over 100 MB/s continuous streaming is possible.
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Software

DAQ software

Perception Enterprise package. Refer to Perception specification sheet for details.

DAQ software options

eDrive, High Voltage/High Power, High Voltage Impulse, STL analysis and more

DAQ Software languages

English, German, French, Chinese, Japanese, Korean, Portuguese (Brazilian)

Operating system

Microsoft Windows® 10 PRO

Operating system installed languages

English, German, French, Chinese, Japanese
Other languages can be downloaded and installed using "Windows® Update"

Acquisition System

System Time Base and Synchronization
Central time base for all acquisition cards

Accuracy

+ 3.5 ppm; aging after 10 years + 10 ppm

Base

Binary, Decimal or External

Synchronization sources

IEEE1588:2008 PTPv2 (Precision Time Protocol) using an End-to-End protocol
Master/Sync; Sync or Master mode on built-in connector
Master output card (G083): Option to synchronize up to 48 Sync mainframes

PTP synchronization accuracy

* 150 ns; no Ethernet switch used

When network switches are required, use only PTP IPv4 aware switches that support End-
to-End set-ups. Overall accuracy depends on PTP switch used.

Note: PTP aware switches require PTP setup, refer to the operating manual of the switch
for more details.

Acquisition Slots

Unused slots must be covered using the GEN DAQ blind panel. This closes the mainframe front panels for EMC/EMI and safety compliance
and also regulates the internal airflow to cool the acquisition system correctly.

Maximum slots

7

Acquisition cards

Any combination of GEN DAQ acquisition cards which support fast data streaming

Digital Event/Timer/Counter connector

3; Connected to slots A to F

Thermal control

Every acquisition card and the acquisition system monitors its own temperature and status.
This is used to regulate fan speeds and reduce noise while optimizing airflow and power
consumption.

Calibration

Any changes to the acquisition system configuration may change its internal thermal
gradients. As accurate calibration relies on a steady and repeatable thermal environment,
calibration is void if changes are made in the configuration. For information on calibration
impact, please refer to the individual card specifications.

B05166_01_E00_00

5 HBK: UNRESTRICTED



Connection Overview

PTP
Enabled
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Figure 1.7: Connection overview
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1 Gbit Network Interface

88

DISPLAY PORTS

PTP Enabled
Network RJ45

=\, POWER OUT|
Go ) 24v
1.5A max

PROBE
CAL

Figure 1.8: Electrical and optical 1 Gbit network interface

PTP Enabled
Network Optical

Standard Ethernet

Optical Ethernet

1000BASE-SX or 1000BASE-LX; 1 Gbit, Ethernet using optional SFP module

1000BASE-SX SFP (option G091)

850 nm, maximum 500 m Multi Mode 50/125 um optical cable length, LC connector

1000BASE-LX SFP (option G063)

1310 nm, maximum 10 km Single Mode 9/125 uym optical cable length, LC connector

TCP/IP IPv4

Address setup

DHCP/Auto IP or fixed IP

DHCP setup

When DHCP fails, APIPA (Automatic Private IP Addressing) is used similar to Windows®
PCs

Gateway setup

Gateway setup supported for control using VPN and/or Internet

TCP/IP IPv6

Not supported

PTPv2 (IEEE1588:2008) synchronization

Supported on standard and optical 1 Gbit Ethernet interface (See table “Supported
Acquisition Cards” for details)

Wake-on-LAN

Supported on standard and optical 1 Gbit Ethernet interface

Multiple Ethernet use cases

PTPv2 (IEEE1588:2008) can be used on separate (dedicated) Ethernet interface

Maximum Transfer Speed

Continuous recording to a remote PC |

M
exceeding 250 MB/s.

B05166_01_E00_00

Tested using circular recording for 48 hours. Test setup uses a Windows® PC with Intel i7 CPU and SSD with sustained write speeds
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GENZ7iA Stand-Alone Recorded Data Storage Overview

Using GENZ7IA in stand-alone mode allows for several storage options. All SSD options are directly controlled by the Windows® PC inside the
GENTiA. As a result all storage options are Perception PC storage based.
Continuous streaming throughput is tested by using 48 hours of circular recordings at specified data rates.

Removable Drive Bay

Perception PC Storage
10 Gbit Ethernet ITTT T T ST s T o T T m e !

NAS / Servers
1 Gbit Ethernet

\ 2 4

Removable Storage (Option)
Data SSD (G075)

GEN7iA Rear View

GEN7iA Built-in Windows® PC

Figure 1.9: Data storage overview

Maximum continuous data storage rates

Perception PC storage (GEN7iA)

Built-in SSD 350 MB/s (D)
Removable storage (option)
System SSD (G074) | 350 MB/s (V)
Data SSD (G075) | 200 MB/s(@
Server storage
1 Gbit Ethernet (optical or electrical) | 100 MB/s®)
10 Gbit Ethernet (optical or electrical, option) | 400 MB/s(1)(4)

Power failure data security

Continuous recording

When storing continuous recorded data on the built-in SSD Perception secures all recorded
data is stored on the SSD on regular intervals. The interval time depends on the continuous
data storage rate used. A sudden power loss at higher continuous data storage rates results
in more recording time loss just before the moment the power disappeared.

Sweep and dual rate recording

When storing sweeps and/or dual rate recordings the data storage behavior is heavily
depending on the triggers detected by the system. Sudden bursts of triggers mean a lot of
data to be stored. A power loss during or right after this trigger burst will result in much more
data loss compared to a moment in time the system is waiting for triggers.

(1) Legacy cards do not support the enhanced fast streaming bus. The maximum aggregate storage rate for legacy cards is 200 MB/s.
(2) Tested using circular recording for 48 hours.

(3) Tested using circular recording for 48 hours. Test setup uses a Synology® DS212 configured with a two disk RAID 0 partition.

4) Tested using circular recording for 48 hours. Test setup uses a Synology® DS3412 configured with a eight disk RAID 0 partition and a

10 Gbit Ethernet link.

HBK: UNRESTRICTED
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GEN7iA Remote Controlled Recorded Data Storage Overview

Using GENZYiA in remote mode allows for several storage options. While in remote control, Perception on the GEN7IA Windows® PC is closed.
As a result all Solid State Drives (internal and removable) are not usable anymore.
Continuous streaming throughput is tested by using 48 hours of circular recordings at specified data rates.

Perception PC Storage

Servers

N

| —

Ethernet Streaming Data

10 Gbit Ethernet

. d-
1 Gbit Ethernet N

>

L
-

e

Original Data Original Data

Compressed Data Compressed Data

GENZ7iA Rear View
Figure 1.10: Remote data storage overview

Maximum continuous data storage rates Perception PC storage
(tested using full disk circular recording for 48 Uncompressed Compressed
hours)
1 Gbit Ethernet (optical or electrical) 100 mMB/s() Up to 175 MB/s(1)@)
10 Gbit Ethernet (optical or electrical, option) 400 MB/s®) n/a
Removable drive bay/Built-in SSD Not usable in this mode Not usable in this mode

(1) Test setup uses a Windows® PC with Intel i7 CPU and SSD with sustained write speeds exceeding 250 MB/s.

(2) Compression ratio is defined by the ADC channel width. For details, please refer to the "Streaming Compression Ratio" table (below).
Rate is valid before decompressing storage data to maintain backward PNRF compatibility.

(3) Test setup uses a Windows® PC with Intel i7 CPU and SSD with sustained write speeds exceeding 700 MB/s and a 10 Gbit Ethernet
link.

Analog Channel Streaming Compression Ratio

Acquisition cards Sample width Compression ratio
16 bit storage 32 bit storage

GN310B, GN311B 18 bits 1:1 1.75:1
GN610B, GN611B 18 bits 1:1 1.75:1
GN815, GN816 18 bits 1:1 1.75:1
GN840B, GN1640B 24 bits 1:1 1.33:1
GN1202B 14 bits 1:1 N/A
GN3210, GN3211 24 bits 1:1 1.33:1
GN8101B, GN8102B, GN8103B 14 bits 1:1 N/A
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Master/Sync Connection

GEN series mainframes support a Master/Sync connector. The connector can be used as a single Master output or as a Sync input. The Master
output function can be extended using the Master output card (G083).

Master/Sync

Connector

>\, POWER OUT
Gog))) 24v
1.5A max

Figure 1.11: Master/Sync connector

Mainframe to mainframe phase shift

+ 150 ns RMS

LED signaling

Optical link synchronized, not connected, function disabled

Master mode

Basic and extended synchronization supported; Supports one Sync mainframe.
Multiple Sync mainframes support by using one or more optional Master output cards
(G083)

Sync mode

Basic and extended synchronization supported

Maximum number of mainframes

2; more mainframes supported when using one or more optional Master output cards (G083)

Time required to full synchronization after Master/Sync signal detected

No recording active

Typically 1 minute

Recording or pause active

1 minute and an additional 25 s per ms recording time deviation from Master time

User notifications while recording

Time marks on Master/Sync signal lost/restored and Master/Sync time synchronized

Basic synchronization

Cable length propagation delay

Automatic cable length detection and propagation delay compensation

First sample

Synchronizes the first sample in a continuous recording for each mainframe. Cable length
propagation delay not compensated at start of recording. First samples not recorded in the
Sync mainframes, as defined by the propagation delays. Signal phase shifts are not
introduced by this propagation delay.

Synchronized time base

Prevents frequency drift of the sample rates within each mainframe

Measured channel trigger exchange

Synchronously exchanges measured channel triggers connected to the Master/Sync trigger
bus to/from each connected mainframe. Typically used for the sweep recording modes.

Compatibility

Basic synchronization features are backward compatible with GEN series Master/Sync card
option for both Master and Sync modes

Extended synchronization

Calculated channel trigger exchange

Additional trigger bus to synchronously exchange trigger conditions detected on real-time
calculated (RTC) channels between mainframes. RTC channel triggers have a longer delay
caused by the required calculation time prior to establishing a trigger.

Synchronous manual trigger

User action within Perception to trigger all mainframes synchronously

Synchronous recording actions

Start/Stop and Pause a recording across multiple mainframes, each of which is controlled
by a separate instance of Perception. Stop recording is a non-synchronous action.
Synchronously records distributed data with a mix of two GEN DAQ mainframes in Master/
Sync setup while running Perception on each of the mainframes. A more typical Master/
Sync setup would be to stop Perception on one system and use one instance of Perception
application to control both systems.

Compatibility | Extended synchronization features are not supported by the legacy Master/Sync card
option. A mixed system setup automatically works with basic synchronization.
Connection
Optical wavelength | 850 nm
Optical cable type | Multi Mode 50/125 ym
Optical data rate | 2 Gbit/s
Maximum cable length | 500 m
Connector type | Duplex LC

HBK: UNRESTRICTED
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Synchronization Specification Overview

!
Mainframe1 !‘ .,l' .,l' ‘L J | :'l I |
| Lo [/ | |
I o ti L
| | | b ) o |,' Transferred Trigger
[ Trigger origin
I 1o [ ~ | | |
| (| [ li
Mainframe 2| Y ! | I I
| L \
| (R b | |
[} ' ' .
i i i e 1‘Transferred Trigger
I \
| Lo b [ ] ‘ ‘
Mainframe NI I Nwwwwwwwvxj—;_:_ | ‘l
. . | J—5
tphase ttrigger tstop
Figure 1.12: Synchronization specification overview
tphase“) | tstart(z) | tstop(s) ttrigger(4) ®)
Synchronization source
Master/Sync | <150 ns < cable delay <1s <150 ns
PTP | <150 ns <1s <1s < (516 ps + cable
delays)
No synchronization source
Mainframes connected by Perception | <1s <1s <1s <1s
simultaneously
Additional error after connection | < 0.5 s/hour < 0.5 s/hour < 0.5 s’hour < 0.5 s/hour

(1 ) tphase
(2) tstart
() top

(4) t':rigg(—:r

(5) Note on trigger exchange

Maximum delay between the start of recording for each mainframe.

Maximum delay between the stop of recording for each mainframe.

Maximum delay to transfer a trigger from one mainframe to all other mainframes.

Maximum phase difference between signals. (This specification is not affected by any of the other specifications).

Trigger exchange is included in the Master/Sync cable. All other synchronization modes require that the mainframes are connected

from each External Trigger Out to each External Trigger In on all the mainframes in order to exchange triggers.

B05166_01_E00_00
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I/0 Connector

PIN  Signal

PIN 1 - External Event In
PIN 2 - External Event Out
PIN 3 - External Trigger In
PIN 4 - Ground

PIN 5 - Ground

PIN 6 - External Start In
PIN 7 - External Trigger Out
PIN 8 - External Stop In

PIN 9 - +5V
Figure 1.13: Pin assignment breakout cable
Connector type TE (Tyco Electronics) connectivity: 2-5747706-0 (D-sub, 9-pin female)
Mating connector type TE (Tyco Electronics) connectivity: 5-747904-5

1-KAB2132-0_5: Breakout cable (Option, to be ordered separately)
Cable type | Coax

Connector type | 6; BNC female
Length | 0.5 m (1.6 ft)
External input details (Trigger In / Event In / Start In / Stop In)

Levels | TTL compatible, Low -30 V to 0.7 V, High 2 VV to 30 V
Input has an internal pull-up of 20 kQ + 1% to 5 V

Input overvoltage protection | + 25V DC, + 30 V peak <1 minute

Resolution | 50 ns

Minimum pulse width filter | 500 ns, 1 ps, 2 ys, 5 ys, 10 Us

Active edge | Rising or falling; software selectable

Delay | % 1 ys + up to one sample period

Start response time | Typically 1 s when system is completely idle

Stop response time | Typically 1 s when system is recording without automation

External output details (Trigger out / Event out)
Levels | TTL compatible; 0V <Low <0.6 V;2V <High<5V
Active level | High/Low/Hold High; software selectable

Pulse width | High or Low selected: 12.5 to 12.8 ps
Hold High selected: Active from first trigger to end of recording

Maximum output current | 50 mA, short circuit protected
Output impedance | 49.9Q + 1%
Short circuit protected | Continuous

External Trigger Out delay | User selectable; minimum value may vary for each acquisition card.
Default 516 + 1 ps + up to one sample period; Filter set to wideband (1)

External Event Out delay | User selected external trigger output delay - 1 ps

(1) If an analog and/or digital filter is used, extra delay will be added, depending on the type of filter and signal frequency.
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Digital Event/Timer/Counter

Analog Analog Analog Analog Analog Analog
1 1 1 1 1 1 1 1 1 1 1
< [aa] (@] [a] w w
B Acquisition B Acquisition B Acquisition B Acquisition B Acquisition B Acquisition
n Card [?) Card @) Card »n Card »n Card 7] Card
I 1 I 1 I 1 ] | ] | ] |

F' N F' N F' N F' N F' N F N
§I |7 Digital §I |7 Digital §I |7 Digital §I I; Digital §I I; Digital RI |7 Digital

Backplane ) ool N
Digital Event/Timer/Counter Connectors
Figure 1.14: Digital Event/Timer/Counter block diagram
Number of connectors 3
Connector type 44 pin, female D-type connector, AMP HD-22 series (Tyco/TE connectivity: 5748482-5)
Mating cable connector type 44 pin, male D-type connector, HDP-22 series (Tyco/TE connectivity: 1658680-1)

Output power

Voltage | 5+ 0.5V DC

Maximum current | 1 A to be shared by the three connectors: the sum of the currents on the connectors should
not exceed 1 A

Event Inputs

Number of event inputs | 16 per card, 2 cards per connector (a total of 96 events per mainframe)

Levels | TTL Compatible, Low -30 V to 0.7 V, High 2 V to 30 V
Each event input has an internal pull-up of 20 kQ + 1% to 5 V

wqn ]

Logic value —,

-éo +0.7' -'1-2 +30

Input voltage —

“Q”

Figure 1.15: Logic threshold voltage levels

Overvoltage protection | + 30V DC

Timer/Counter

Number of channels | Two per card, two cards per connector
Functions | See specifications of acquisition cards that support these inputs

Outputs

Number of outputs | Two per card, two cards per connector

Functions | See specifications of acquisition cards that support these outputs
Output levels | TTL compatible; 0 V < Low < 0.6V; 2V <High<5V
Output resistance | 49.9 Q + 1%
Maximum output current | 50 mA, short circuit protected
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Digital Event/Timer/Counter Connector Pin Assignment

19 @ ® ® ® @ & @ ® @4
6@ @ O 0 @ 8 9 & © O ® ®30
1 @ ®©® ®© ® ® O O] O ©@ @ @15

PIN 1 - Event Input A1/C1/E1 & Reset Timer/Counter A2/C2/E2 PIN 23 - Event Input B11/D11/F11 & Direction Timer/Counter B1/D1/F1
PIN 2 - Event Input A2/C2/E2 & Direction Timer/Counter A2/C2/E2 PIN 24 - Event Input B12/D12/F12 & Clock Timer/Counter B1/D1/F1
PIN 3 - Event Input A3/C3/E3 & Clock Timer/Counter A2/C2/E2 PIN 25 - Event Input B13/D13/F13

PIN 4 - Event Input A4/C4/E4 PIN 26 - Event Input B14/D14/F14

PIN 5 - Event Input A5/C5/E5 PIN 27 - Ground

PIN 6 - Event Input A6/C6/E6 PIN 28 - Ground

PIN 7 - Event Input A7/C7/E7 PIN 29 - Ground

PIN 8 - Event Input A8/C8/E8 PIN 30 - Ground

PIN 9 - Event Input A9/C9/E9Q PIN 31 - Event Input B15/D15/F15

PIN 10 - Event Input A10/C10/E10 & Reset Timer/Counter A1/C1/E1 PIN 32 - Event Input B16/D16/F16
PIN 11 - Event Input A11/C11/E11 & Direction Timer/Counter A1/C1/E1 PIN 33 - Event Input A13/C13/E13
PIN 12 - Event Input A12/C12/E12 & Clock Timer/Counter A1/C1/E1 PIN 34 - Event Input A14/C14/E14

PIN 13 - Event Input B1/D1/F1 & Reset Timer/Counter B2/D2/F2 PIN 35 - Event Input A15/C15/E15
PIN 14 - Event Input B2/D2/F2 & Direction Timer/Counter B2/D2/F2 PIN 36 - Event Input A16/C16/E16
PIN 15 - Event Input B3/D3/F3 & Clock Timer/Counter B2/D2/F2 PIN 37 - Event Output B2/D2/F2
PIN 16 - Event Input B4/D4/F4 PIN 38 - Event Output B1/D1/F1
PIN 17 - Event Input B5/D5/F5 PIN 39 - Event Output A2/C2/E2
PIN 18 - Event Input B6/D6/F6 PIN 40 - Event Output A1/C1/E1
PIN 19 - Event Input B7/D7/F7 PIN 41 - Ground

PIN 20 - Event Input B8/D8/F8 PIN 42 - Ground

PIN 21 - Event Input B9/D9/F9 PIN 43 - +5 V Power

PIN 22 - Event Input B10/D10/F10 & Reset Timer/Counter B1/D1/F1 PIN 44 - +5 V Power

Figure 1.16: Pin diagram for Digital Event/Timer/Counter connectors
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DC Power Output

Connector type

ODU, G81L0C-PO8LFG0-0000

Mating connector type

ODU, SX1LOC-P08MFG0-0000

Connector pinning

QuantumX compatible; only GND and PWR signals connected

Output Power 30 Watt
Output Voltage 214Vto26V
Maximum Output Current 1.35 A to 1.85 A; Limited current and short circuit protected

-

:{{—({D? A

—

PIN  Signal

PIN 1 - Reserved/not connected

PIN 2 - Reserved/not connected

PIN 3 - GND 2
PIN 4 - Reserved/not connected
PIN 5 - Reserved/not connected
PIN 6 - Reserved/not connected
PIN 7 - PWR

PIN 8 - Reserved/not connected

w

4 5

Figure 1.17: Connector power output

Probe Calibration

Pins

2; Signal and ground

Signal

~1 kHz square wave

Signal amplitude

0V to 2V using 1 MQ load
0V to 1V using 50 Q load

Air Filter

Filter type

UAF Qaudrafoam 0.25 inch/25PPI

Synthetic Dust Weight Arrestance

Average 66%

(1.53 m/s) face velocity

Tests performed in accordance with ASHRAE Standard 52.1 -1992 at 300 ft per minute

Air inlet

Air filter installed to filter inlet air

Access

Easy access for cleaning and replacing air filter

Figure 1.18: Easy access for cleaning/replacing air filter

B05166_01_E00_00
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Power

Power Inlet 47-63 Hz, 100-240 V AC

Total Power of unit (maximum) 500 VA, 700 VA peak

Physical, Weight and Dimensions

Weight
Mainframe | 15.7 kg (33 Ib, add = 1 kg (2.2 Ib) per acquisition card installed
Dimensions
Height/Height with handle | 350 mm (13.8”)/ 487 mm (19.2”)
Width | 446 mm (17.6")
Depth | 386 mm (15.2”)
Acoustic Noise The total A-weighted SPL 59 dBA @ 0.6 m maximum
Temperature Sensors Temperature monitoring and air flow control
Cooling Fans 6 (2 @ inlet, 2 @ outlet, 1 @ Windows® PC, 1 @ Power supplies) all temperature regulated
Air inlet Air filter applied in air inlet, regular cleaning required.
Air filter replacement part 1-G078.
Handle One handle used for carrying
Tilting Feet Two retractable feet for a small tilt angle (~6 degree)
Chassis ground 3 Banana plugs (4 mm)
Casing Aluminum/Plastic cover
Accessories Soft carry case with strap for transportation included, with hardened front and back for
protection, and storage pouch for cables, mouse, etc.
446 mm (17.6") 386 mm (15.2")
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Figure 1.19: GEN7iA Dimensions
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Environmental Specifications

Temperature Range

Operational

0 °C to +40 °C (+32 °F to +104 °F)

Non-operational (Storage)

-25°C to +70 °C (-13 °F to +158 °F)

Thermal protection

Automatic shutdown above +40 °C (+104 °F) with notifications starting at +35 °C (+95 °F)

Relative humidity

0% to 80%; non-condensing; operational

Protection class

IP20

Altitude

Maximum 2000 m (6562 ft) above sea level; operational(")

Shock: IEC 60068-2-27

Operational

Half-sine 10 g/11 ms; 3-axis, 1000 shocks in positive and negative direction

Non-operational

Half-sine 25 g/6 ms; 3-axis, 3 shocks in positive and negative direction

Vibration: IEC 60068-2-64

Operational

1 g RMS, % h; 3-axis, random 5 to 500 Hz

Non-operational

2 g RMS, 1 h; 3-axis, random 5 to 500 Hz

Operational Environmental Tests

Cold test IEC60068-2-1 Test Ad

-5 °C (+23 °F) for 2 hours

Dry heat test IEC-60068-2-2 Test Bd

+40 °C (+104 °F) for 2 hours

Damp heat test IEC60068-2-3 Test Ca

+40 °C (+104 °F), humidity > 93% RH for 4 days

Non-Operational (Storage) Environmental Tests

Cold test IEC-60068-2-1 Test Ab

-25 °C (-13 °F) for 72 hours

Dry heat test IEC-60068-2-2 Test Bb

+70 °C (+158 °F) humidity < 50% RH for 96 hours

Change of temperature test
IEC60068-2-14 Test Na

-25°C to +70 °C (-13 °F to +158 °F)
5 cycles, rate 2 to 3 minutes, dwell time 3 hours

Damp heat cyclic test
IEC60068-2-30 Test Db variant 1

+25 °C/+40 °C (+77 °F/+104 °F), humidity > 95/90% RH
6 cycles, cycle duration 24 hours

Harmonized Standards for CE Compliance, According to the Following Directives

Low Voltage Directive (LVD): 2014/35/EU

Electromagnetic Compatibility Directive (EMC): 2014/30/EU

Electrical Safety

EN 61010-1 (2010)

Safety requirements for electrical equipment for measurement, control, and laboratory use - General requirements

EN61010-2-030 (2010)

Particular requirements for testing and measuring circuits

Electromagnetic Compatibility

EN 61326-1 (2013)

| Electrical equipment for measurement, control and laboratory use - EMC requirements - Part 1: General requirements

Emission
EN 55011 Industrial, scientific and medical equipment - Radio-frequency disturbance characteristics - Limits and methods of
measurement
Conducted disturbance: class B; Radiated disturbance: class A
EN 61000-3-2 Limits for harmonic current emissions: class D
EN 61000-3-3 Limitation of voltage changes, voltage fluctuations and flicker in public low voltage supply systems
Immunity
EN 61000-4-2 Electrostatic discharge immunity test (ESD);
contact discharge + 4 kV/air discharge + 8 kV: performance criteria B
EN 61000-4-3 Radiated, radio-frequency, electromagnetic field immunity test;
80 MHz to 2.7 GHz using 10 V/m, 1000 Hz AM: performance criteria A
EN 61000-4-4 Electrical fast transient/burst immunity test
Mains % 2 kV using coupling network. Channel + 2 kV using capacitive clamp: performance criteria B
EN 61000-4-5 Surge immunity test
Mains + 0.5 kV/+ 1 kV Line-Line and £ 0.5 kV/£ 1 kV/t 2 kV Line-earth Channel + 0.5 kV/+ 1 kV using coupling
network: performance criteria B
EN 61000-4-6 Immunity to conducted disturbances, induced by radio-frequency fields
150 kHz to 80 MHz, 1000 Hz AM; 10 V RMS @ mains, 10 V RMS @ channel, both using clamp: performance
criteria A
EN 61000-4-11 Voltage dips, short interruptions and voltage variations immunity tests
Dips: performance criteria A; Interruptions: performance criteria C
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G074: Removable System Solid State Drive (Option, to be ordered separately)

Factory installed option, only one removable system drive per mainframe

Figure 1.20: GEN7IA with drive carrier (left) and SSD carrier (right)
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