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WARRANTY

Berkeley Nucleonics Corporation warrants all instruments, including component parts, to be free from
defects in material and workmanship, under normal use and service for a period of one year. If repairs are
required during the warranty period, contact the factory for component replacement or shipping instructions.
Include the serial number of the instrument. This warranty is void if the unit is repaired or altered by others
than those authorized by Berkeley Nucleonics Corporation.

IMPORTANT! PLEASE READ CAREFULLY
NOTIFICATION OF COPYRIGHT

THE SOFTWARE IN THIS DEVICE IS PROTECTED BY COPYRIGHT LAWS AND INTERNATIONAL
TREATY. YOU MUST TREAT THE SOFTWARE LIKE ANY OTHER COPYRIGHTED MATERIAL.
COPYRIGHT LAWS PROHIBIT MAKING ADDITIONAL COPIES OF THE SOFTWARE FOR ANY
REASON OTHER THAN SPECIFICALLY DESCRIBED BELOW. YOU MAY NOT COPY THE WRITTEN
MATERIALS ACCOMPANYING THE PRODUCT.
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CHAPTER 1. INTRODUCTION

1.1  Functional Description
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Figure 1.1. SAMpack120 Spectroscopic Radiation Detection Backpack
(including optional GM tube and neutron detector)
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1.2  Important Safety Information
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CHAPTER 2. SAFETY

2.1  Safety Warnings and Instructions

-1#- 1 # 1 # ,
$
2 ; # # - #
+ , + # -# # 3 +
0 , # < 1# , _ 5
43 $
4 1# 1 # 5 ! 6 #3 O
#, R +
0o $
2 # + # + - # 1
# 1 D, # % +
, + 8
2 # + # # ( .
1 # # , -# #
=)I&)%!$ ) = &! >%!?! = &! > %@ ? 6
2 + + # o, + # # 3 +

51

SAMpack 120 CONTAINS FCC ID : USD-FB155BC-F

may cause undesired operations.

This device complies with Part 15 of the FCC Rules. Operation is subject to the
following two conditions: (1) this device may not cause harmful interference, and
(2) this device must accept any interference received, including interference that

SAMpack 120 Instruction Manual Page 3
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2.2 Classification
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2.3 Labels
H#H o+ #-14# + 5 - 1# 6 #
# 51 6
e '
BNC

Model:- RD-120

Spectroscopic Radiation Detection Backpack

NSN : BPACADL-G c €
BT address: 00:19:01:37:9€:AD

DC 8.4V, 500mA !

covrams ecio: uso-reissece  FC [G
2955 Kerner Blvd.,5an Rafael,CA 94901

www. berkeleynucleonics.com 2014.02
Tel: +1-415-453-9955 BSN: 120017
\_ _ Berkeley Nucleonics Corp. )

Figure 2.1. SAMpack 120 label

INFORMATION TO THE USER

This equipment has been tested and found to comply with the limits for a Class B digital device, pursuant
to part 15 of the FCC Rules. These limits are designed to provide reasonable protection against harmful
interference when the equipment is operated in a commercial environment. This equipment generates,
uses, and can radiate radio frequency energy and, if not installed and used in accordance with the
instruction manual, may cause harmful interference to radio communications. Operation of this equipment
in a residential area is likely to cause harmful interference in which case the user will be required to correct
the interference at own expense.

WARNING

Any changes or modifications not expressly approved by the manufacturer could void the user’s authority
to operate the equipment.
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CHAPTER 3. SYSTEM DESCRIPTION

3.1  System Components

# I 1 # # 5/ I 7 6 #
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Figure 3.1. SAMpack 120 components

3.2  SAMpack 120 Software
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3.3  Power and Battery Charger
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Figure 3.2. Detector unit (side view) and AC adapter/charger

3.4  Before Operating the SAMpack 120
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CHAPTER 4. PEAKABOUT APPLICATION

4.1 Overview

"+ + # , # " - ## # 1# # # - #
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4.2  Navigating the GUI

4.2.1 Home Screen

Motification Bar

Paired
BPACADT

Operating Alarm mode
Status Wariable
Logen
Administrator
Bluetooth & Alarm
Status
Dose Rate
Logarithmic Scale
Gauge
Gamma CP5 ?
Identification
or Setup Mode
Menu |
lcon \
Menu Bar Bluetooth Setup & Event :

Figure 4.1. PeakAbout home screen
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Library

ANSI

Ou m

4097 urem/h

3 0
00:19:01:37:98:04

Scan for devices

Setup Mode

Bluetooth Setup & Event

Setup & Event

ALARM

et Alarm Mode

Setup Menu il l lf|| :

Event LOg Background

Figure 4.2. PeakAbout GUI and pop-up menus

Displays dose rate, count rate, system status, menu button, and battery

1 Home screen S
indicator
2 Bluetooth pop-up menu Displays paired devices and manages Bluetooth functions
Allows operator to set up alarm threshold and ringtone, background
3 Setup menu -
measurement time, and more
4 Event Log Displays Event List and summary
5 Backgrourrlgeil?allbratlon Provides access to background measurement and calibration functions
6 Isotope Identification Displays spectrum and identified nuclides
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4.2.2 Background Measurement and Manual Calibration

Time 11:38:57 Aoq.Time 34 sec CPS 2781

2

1074 g

Background 4 Calibration

Figure 4.3 Background and Calibration screen

1 General information Date, time, acquisition time, and counts per second

2 Counts Y-axis displays counts on a self-adjusting, logarithmic scale

3 Spectrum Displays spectrum in real time

4 Progress bar Indicates progress toward completion of background measurement or
manual calibration

5 Background button Selects background measurement function

6 Calibration button Selects manual calibration function

7 Channel/Energy X-axis displays channel or energy on a linear scale

8 Menu button and pop-up menu | Touching menu button toggles Background & Calibration menu on/off

/ 1+ 1 o1 , /
-# %@ , 1, & &)+ -

+
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4.2.3 Isotope ldentification

B# # , 2 , #2 2 51 6 + + 1
# C ; , 2 # 1 # #+ 1

# o, , # 56-# 1 56
#H + + #+ # 51 6 - + . #1 - 1 -

# 1# # 56 + 1 # - 1# - +5-
# # 6 -- #

2 Dale 7.5 2014 1148227 L Ones %5 45
L]
-0 99%

00, 5
[

0°37 0%

: III. f
Wde I} f | |
T | |y -

Mg g !
iy

|
bl

7 2 SHM | IND| | MED Jl NRM | | UNK 1:AB3T 1.43k

huglide 1 wremvh 10 urem/l 100 wrerm¢h

Co-60 34.43 uremvh

13.48 urem/h 8
L]

{1274 urem/h

Figure 4.4 Isotope Identification screens: spectrum screen at top, classification screen at bottom

1 General information | Date, time, acquisition time, and counts per second

2 Counts Y-axis displays counts on a self-adjusting, logarithmic scale
3 Spectrum Displays spectrum in real time

4 Channel/Energy X-axis displays channel or energy on a linear scale

5 Isotope Identification | Displays nuclide identity and confidence level
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) Swipe up to show the classification screen, swipe down to return to the
6 Swipe bar
spectrum screen
Classifies identified isotopes as:
SNM — Special Nuclear Material — magenta
L IND — Industrial Isotopes — blue
7 Classification .
MED - Medical Isotopes — cyan
NRM — Naturally Occurring Radioactive Material — green
UNK — Unknown Material — red
8 Dose rate Displays dose rate of classified isotope on color-coded, logarithmic bar
graph
9 Help Displays isotope name and description
2, # - #, 1 5-# # #1#
+ 1 6 # %, + # , 1 1 + = #+
-+, -#HH# 1
#1 + - # - # + #
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4.2.4 Spectrum Manipulation

Date 7.5 2014 Time 11526 AcaTIME 138sec

Figure 4.5. Spectrum manipulation features

Action Touch with two fingers and spread or squeeze
! Effect Widen or narrow a region of interest
Action Double-tap
2
Effect Double-tap to zoom in, double-tap again to zoom out
Action Hold and move left/right
’ Effect Shift spectrum along the x-axis (when zoomed in)
Action Touch x-axis, hold, and move left or right
) Effect Display energy and count value on a moveable line at the touched position
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4.3  Basic Operating Instructions

4.3.1 Prepare Equipment for Operation

Administrator

Figure 4.6. PeakAbout icon and login screen

4.3.2 Log In and Establish Bluetooth Connection

I Al 5 - 6 , 5 - 651 ) 1#6
D, 1 , #
# , - & CHL # - # ,
o 2, 8" - 51 6
2" + , -HH , + # #
. HE, O+ .+ , 1# # 51 @6
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# #, + # "+ , 2 # #,
#O" O+ 2 ,  #, 1F- 1G- + -# 1 #
11
#" 0 - 51 @6 # , H#
H# # ., # - -H" #1% 1 # #
+ # # 51 16
! /! , #" 0 2

# # -# 1" + - 13
[ # #

Y WA

Bluetooth

EPACAODT

Bluetooth Setup & Event 00:19:01:37:98:04

© (]

Scan for devices

Figure 4.7. Bluetooth menu and Paired Devices list example

4.3.3 Enter User Name and Location of Search

A Setup & Event

Bluetooth Setup & Event Setup Menu

£S5

Event Log

Figure 4.8. Navigating to the Setup menu
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User Name

Setup name of operator

Search Location
Setup search location

ALARM

Set Alarm Mode

Setup alarm mode & threshold

Alarm Ringtone
Setup alarm ringtone

BACKGROUND MEASUREMENT

Measurement Time
Setup measurement time

CALIBRATION

Calibration Count

Setup calibration count (unit: n x 1000)

ISOTOPE LIBRARY

Setup alarm ringtone
BACKGROUND MEASUREMENT

Measurement Time
Setup measurement time

CALIBRATION

Calibration Count
Setup calibration count (unit: n x 1000)

ISOTOPE LIBRARY

Library List
Select Library
UNIT

Dose Rate Unit

Setup dose rate unit

ABOUT

Device Information
S/W version and device information

Figure 4.9. Setup menu screens

4.3.4 Select Alarm Threshold and Ringtone

"+ - , 11
"( o + L # # ,
Ho, 11 -# #
., # + +
5</6 # # # ,
? 0+ A : , H#
+ 1 #
, #11+ 1 5
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+ 1
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1" &
D, 1 , #1 # , HOH#
( o # # # ! "6 -# # , ,
= # # # # " H## #$
+ 1 , " # / 19 &(& # 2
5 - #1# - # 6 # # - #
, 1 , 2 H#O#+ 1 , -
For #1# , .3 :
& # # # ? 0+ v 51,6 # 1 ! = # #
# # 1 ., HO##S
1 - # # # # # , 1
#1# -H H#H B 1 1, +

User Name Fixed Alarm Mode
Setup name of operator

1
Search Location (1000
Setup search location
ALARM Cancel
Set Alarm Mode

Setup alarm mode & threshold

Fixed Alarm Mode

Alarm Ringtone Setu alarm threshold
Setup alarm ringtone i

BACKGROUND MEASUREMENT .
) Variable Alarm Mode
Measurement Time

Setup measurement time

CALIBRATION

Calibration Count Cancel
Setup calibration count (unit: n x 1000)

ISOTOPE LIBRARY

Figure 4.10. Alarm threshold configuration example
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Alarm Ringtone

Siren

Morning call
Door bell
Trumpet
Telephone ring
Beep

Cancel

H ( , 1 # ;
L 4 , % & 51 U6
41# 1# 1 # # 1
& # + #1 #3$
User Name
Setup name of operator
Search Location
Setup search location
ALARM
Set Alarm Mode
Setup alarm mode & threshold
Alarm Ringtone
Setup alarm ringtone
BACKGROUND MEASUREMENT
Measurement Time
Setup measurement time
CALIBRATION
Calibration Count
Setup calibration count (unit: n x 1000)
ISOTOPE LIBRARY
[~ =
D E # 1 , #, # 9/ ?
# 1 , H OB # # # +
H# + 1 #
1 # 9 n +
( 14 # ,
4.3.5 Perform Background Measurement
+ + 1 , 1
</ E 1 # ,,3 )
/ #+ 1
r # # #
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B#" + , # o, # C 1 1 o+
B 1 3 , # + B , -1 3
# 1"+

& . ##, + 5- # 1# # 6 ' &
#+ 1 5 6 1#, , 51 16

B

Figure 4.12. Background measurement example

r o, # ., . # 1# 1 () *

B# - , 1, + : ' ) +
-H # 2 %&@ + &@
I B#" + , # C 1 1+ , 51 1&6
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#
#1#

SAMpack 120 Instruction Manual

1# (, 5"6 2 #

%I&@
# + - # # 51 160 #
+ +
, 1 #,
+ # o+ # - F G51 &6
#1 ,# + 15 ?6 , # %&@
nw B 1 # , + + # |
# , # 1 # 1 ( ) * 4

Time 11:33:37

Calibration

Time 11:38:57

Success

Figure 4.13. Manual calibration example
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I|I|||
i
)

i

|

.1

= q
Q.

Figure 4.14. Location of detector module inside the unit

4.3.7 Monitor Radiation

22 + -+ + 1 # + 1
#H O HH#
I < # #, # # # - 1# #11 2 ,
51 16
#1# 11 + - 2 , 2 F G-# 2

Motification Bar

Operating
Status

Administrator

Bluetooth & Alarm

Status
ou Im -
Dose Rate |
41 . 3 1 urem/h Logarithmic Scale
- Gauge
Gamma CP5 il ps g
Identification

or Setup Mode

- = _ Menu |
- [ C : lcon \
fMenu Bar Bluetooth Setup & Event

Figure 4.15. Radiation measurement example
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Smartphone
notification bar

Displays smartphone status information. See smartphone manual for details.

SAMpack 120
status display

Paired: Bluetooth name of connected SAMpack 120 unit (starts with BP)
Alarm mode: Operator-selected alarm threshold (Fixed or Variable)
Login: Operator status (User or Administrator)

Library: Operator-selected isotope library (ANSI or customized)

SAM Battery: Battery life (%) of connected SAMpack 120 unit

Neutron: Neutron count rate (“None” if option is not installed)

Select Mode area

Toggles between Identification mode and Setup mode

Bluetooth and alarm
status

SAMpack icon blinks during monitoring and turns red when the system alarms.
Bluetooth symbol displays when paired to one or more detector units.

Gamma activity

Gauge displays gamma activity in dose rate units and counts per second

SAMpack 120 Instruction Manual
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4.3.8 Identify Isotopes When the SAMpack 120 Has Al armed

B# # 1, + # B ## #11 #1 -#
51 ) -#'1 1#6 # / # o+ , "+
, # 56 = Al

1#, # C- #2 2 -# 1
-HH 51 N6 : ! + , #
2 2 ,

+ + # , + # 2 A+ 2 2 A+

, + 1# : 1 - #A+ A 51 6
"1 + 1# ,

Date 7.5.2014 Time 11,46:27 oqTime CPS 1,461

Co-60 99%
Cs-137 89%
Co-57 96%

661 keV
11101 count

Neutron
More

SNM [ IND [ | MED [l NRM [1] UNK [ Time11:46:37  AcaTimelgsec  CPS1.43k

Nuclide 1 urem/h 10 urem/h 100 urem/h

urem/h
) CPS

Co-60 34.43 urem/h
10m

Cs-137 13.48 urem/h

Co-57 0.214 urem/h

Figure 4.16. Isotope Identification example
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4.3.9 Identify Isotopes Manually

D , # , , / 2 + -# #
[ ] ,
I B#" + 2 , # , # C # 2 2
CHH, + #1 2 + #+ , # 51 @6
& # # ) + ,
. #H1 ( # , , & # /
2 v )
B# # , # # 2 2 # +

Daste 7.5,2014 Time 11:56:35 Time 11:57:45 AcaTime ggec

(fnl

u‘|

PWU

“\“wl\h.'mﬁ“;w.m Boallos oo

Manual Identification

me LLMJ L RE

Ra-226 99%

Extend ID Time
Default Manual ID Time

Reduce ID Time

0 ‘“‘ i IHM“WWM

L —

Lll mnhw wumﬂpg‘ 7
— Cancel Manual ID

Figure 4.17. Manual Identification example
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4.4  Operating Instructions: Additional Features

4.4.1 Health Safety Alarm

# 9 "o+ 4 # ,9'1 I>6- #

1 1 B# # # # ( #4 # 1 # |/
#1 -# #3 .+ #+ 1 #11 # 4 #
, # o

#1 # # # , - , # , 9, 1 ; 6 #

# # 5 ,8# 8#6

New alarm icon when
safety threshold is
exceeded

;—lH.ﬂD.ﬁ.F‘
Fixed I Background will
L R be tinted red

Administratos St Alarm Mode

Unique audio Weution Theeshold
alarm will sound :

Health Safety Threshold

Setalarm
threshold via
Setup menu

The Health Safety Alarm will
supersede all other alarms

Tirme —»
l |
| 1
Start H.5 Alarm End
Event Ewvent

Figure 4.18. Health Safety Alarm example
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4.4.2 View the Event Log List

B# # [ ! , , "t , 1 - A1
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Setup & Event
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Event Log

File number Event date & time

Event information

Figure 4.20. Event Log list example
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4.4.3 Analyze an Event
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SAMpack 120 Instruction Manual
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Figure 4.21. Event Analysis screen
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4.4.4 Attach Comments and Photos/Videos to an Event

##+ 1 # #+ , # 5'1 1#6
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— D ———————————

AoqTime. 56 ac 476 TomiCont gsgsy
+66] keV
il E\ﬂﬁcoun}
Fon , al- 903 Ev #5
11:48:44.0 Ale du 58 Sec
null null
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EVENT INFO. PHOTO/VIDEO
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Figure 4.23. Attach Comment example
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Figure 4.24. Attach Photo example
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4.45 Auto Calibration and Auto Stabilization
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4.4.6 Sequential Mode

Increase or decrease during measurement (sec)

LIBRARY

Library List
Select Library

UNIT

Dose Rate Unit
Setup dose rate unit

TRANSMIT EVENT
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SEQUENTIAL MODE
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ABOUT

Device Information
S/W version and device information
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O Setup Sequential Mode

Sequential Mode
Sequential Mode On/Off

Measurement Time
Setup Measurement Time (sec)
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Setup Pause Time between Measurements (sec)
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Setup Number of Measurements

Figure 4.26. Sequential mode setup
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Figure 4.27. Starting Sequential mode
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Figure 4.28. Sequential mode event capture example
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Figure 4.29. Sequential mode example showing pause between event captures
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Figure 4.30. Sequential mode Event Log list example
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4.4.7 Gauge Mode and Finder Mode

Figure 4.31. Gauge mode and Finder mode example
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4.4.8 Move Closer/Move Back
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Figure 4.32. Move Closer example
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4.4.9 Wireless Data Transmission (Reach-Back)
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Figure 4.33. Email setup example for wireless data transmission
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Figure 4.34. Wireless data transmission example
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Figure 4.35. Transmission results messages
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center in Setup menu.
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of network connection

Internet not available
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4.4.10 Neutron Option

2 /] # % JA + 50, 6

1 -#, 11 # R #
2 5"65 1 & 6

# , H # # , 51 &) 1#6
1 1 b
Figure 4.36. Features available with neutron detector option
Left: Neutron activity on home screen
Right: Neutron alarm threshold setting on Setup menu

4.5 Upgrading PeakAbout
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Figure 4.37. PeakAbout software upgrade, step 1
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Figure 4.38. PeakAbout software upgrade, step 2
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Figure 4.39. PeakAbout software upgrade, step 3
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CHAPTER 5. PEAKID APPLICATION

5.1  Connecting the Smartphone to a PC

" 20 , 1, = A1l 1 1 -
+ 2 , + -#" # B -@ #1#

# ., # , + " 20 #" - = Al
, o F #

2 (" + + 1 "< #, # #" # +
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Figure 5.1. Notification screen showing smartphone connection to PC (typical)

SAMpack 120 Instruction Manual Page 43 SW Ver 3.9.0



5.2 Installing PeakID

2 1" 20 f #, s #’ # n
-# #2 # B3 51 6

Figure 5.2. InstallShield Wizard for PeaklD (initial screen)
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5.3  Navigating the GUI

B #, 51 &b # # + - 20 ,# , # ,
+ # "

Figure 5.3. PeaklD home screen

1 Database director Allows user to load event data to PeaklID by clicking either Load
y from PDA or Load from DB (a database previously saved on PC)

2 General information Displays date, user, location, and event summary

3 Event List Lists Event Log files |nclud|ng.event number and type: Manual,
Gamma, Neutron, or Sequential

4 Event spectrum Displays spectrum, total counts, and counts per second for the
selected event

5 Real-time activity Displays activity as a function of time

6 Identification Displays isotopes identified in the selected event

7 Comments Displays comments if any were attached

8 Photos Displays photos if any were attached

9 Isotope Library button Allows user to select active library from available isotope
libraries

10 XML save button Allows user to save spectrum and report data in XML format
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5.3.1 Spectrum Display Options

Figure 5.4 Spectrum display as linear or logarithmic scale
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5.4 Loading and Analyzing Event Data

5.4.1 Download an Event Log from the Smartphoneto  the PC
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Figure 5.5. Event Log download from smartphone to PC
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5.4.2 Load an Event Log from the PC Database
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Figure 5.6. Event Log download from database
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5.5  Managing the Isotope Library

# o, - ; # 2 A+ | 1, 2 A+

! # ) -+ 51 @6
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Figure 5.7. Isotope Library login
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5.6  Saving Event Data in XML Format (ANSI 42.42)

H# , , #= Al + # OIA , # 2

Figure 5.8. Saving event data in XML format
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5.7 Upgrading PeaklD
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CHAPTER 6. USEFUL TIPS AND REMINDERS
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