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1A GH, M5 A GHE 24 Ghix LA GHz, b
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RFID YRR
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IRBH) AR

ZigBee, I55F. WiFi YIBKM iZ KRRV TCE(EainE
- HE LIz tER R A=A
o ISM (2.4-GHz) $RES

3G/4G FBIER BB AR

Bluetooth 4.0 Low Energy

Name Bluetooth Classic ZigBee WIFi
(BLE) g
IEEE Standard 802151 802151 802154 (80211 (a. b, qg.n)
0.868, 0.915,
Frequency (GHz) 2.4 2.4 24 24 and5
11 (b). 54 (g), 600

Maximum raw bit rate (Mbps) 1-3 1 0.250 () m]{gj
Typical data throughput 0.7.2 1 027 0.9 7 (b), 25 (g), 150
(Mbps) (n)
Maxi Outd R 10 (cl 23,100

aximum (Outdoor) Range (class 2) 50 10-100 100-250
(Meters) (class 1)
Relative Power Consumption Medium Very low Very low High

Months to

Example Battery Life Days Months to years years Hours
MNetwork Size 7 Undefined 64,000+ 255

0 6/6/2016
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RSAG03A (9KHz~3GHz)/RSA607A (9KHz~7.5GHz) FIFK
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= Mil-Std PRF-28800F Class 3
R
= T4E: -10°C to +50°C
- JETAE: -51°C to +71°C
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. SRS O KHZ-3.0/7.5 GHz * EIRAE @ 1 GHz (dBc/Hz), BEN(E
o -97 dBc/Hz at 10 kHz offset
o -98 dBc/Hz at 100 kHz offset

« SRESHEE: 40 MHz

 100% POI: 100 us o -118 dBc/Hz at 1 MHz offset
. SERIEIE - IBERE, 95% BEEE
o + 1 x 10 -6 after 1st year o £0.5dB (10 MHz to 3 GHz)
> GPS locked: + 0.025 ppm 0+1.0dB (3 GHz to 7.5 GHz)
accuracy - SFDR: 70 dB
o GPS trained: £ 0.3 ppm + .
temperature drift - GP_S/ GLONASS/4E=t
- DANL, T, BaR(E o e
> 1 GHz: <-165 dBm/Hz - HRERIRIE(
> 6 GHz: <-160 dBmM/Hz o gain/loss, cable loss, distance to fault,

— . VSWR
« =MYE1E: +16 dBm at 2 GHz
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+ BIHINER 0 dBm ~ -40 dBm *
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=300 -

-3 6.8 -
436 -
504 -
e -

4.0 -
] & 5Start 1.10000 GHz & 5top 2.30000 GHz

Max: -2.06d8 @ 1580GHz M -36.36d8 @ 2120GHz Mean: -15.44dB
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o TR
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o Bt
o BRI
o WLAN 731

EF R

o LTE st

b=

file View Run Replay Markers Setup Tools

i

Window

Help

B & & T ¥ 5% 1% | Frequengy: 2350 MHz Reflev: 0.00 dBm fesal | Replay v DRun -
B Pulse Statistics = (@ | == || Pulse Table = ==
5 2.47° < Freq Error: -37.28 Hz (Auta) Freg: 234.9999627 MHz
pot Oshoot dB @ Diff F Diff F Err RMS F Em Max G ETRM *
2 B12 %W |0.628872 dB |0.5891870 ° |-56.4100 kHz | 1.44604 MHz |35.6750 Mz |2.656274(=
3 403 %W 0.608500 dB |0.1115779 ° |-53.7300 kHz | 1.46094 MHz |36.3381 MHz |2.554215
4 551 %W 0.639153 dB | 0.5766122°  41.6800 kHz |1.42105 MHz |35.3003 MHz |2.443331
Max: 2366 % » 5 069 %W | 0.656054 dB -67.2000 kHz | 1.45082 MHz |35.9394 MHz | 2.525731
:l:g; ?;;;ﬁ 6 442 %W 0.646233 dB  0.3280545 ° |-03.3520 kHz | 1.48499 MHz |37.1218 MHz |2.521100 ~
3 : < . I3
B Time Overview = [=] 5=
EE] s=[— | 4.962ms Actual: 4.905 ms +peak Normal Clear
o 0.012°
(o a ] O WD MR: 45,88 dBi
Trend = ci & Scale: 18 © dB/div: iTeams
Bl Pulse Trace o= |[=]| 100
N @ 7.52d8m AR
esule: o dajdw: 1.254ms -92.60 dBm
[eoff =] 50 e
2 Pulse 5 2 Position: 0.000s % Scale: 5.000 ms
0.9939 ° W spectrum = (==
s v Trace1 [¥|Show +Peak Normal Clear
© 0.00 dBm WR: -48 67 dBm
© dB/dw: 290 MHz
10.0 d8
© RBW:
246 kHz
VBW:
-02.48 dBm ST EDE

Autoscale | © 1.25ms

© Scale: 7.00 us

< Span: 110.0 MHz

Autoscale @ CF: 235.0 MHz
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SignalVu-PC R&

B2 9T — ASK/ESK/PSK

| Tek SignalVu-PC - 2.igt

=

1

=

BlEE

& Fle View Markers Setup Presets Tools Connect Window Help

= » Repay v D

B YE &Y v @
o

Time: -26.4
Linked  [v] 46.4
-66.4
dfé duwd g o
1064 -
1264 - |
= Position: 0.000 s Offset: | 788.918 us Length: |2.216 ms = Scale: 3,686 ms
=| symbol Table [=1](z3)
- +Peak Mormal
o1 o 1 o 1 © 1 0o 1 ©o 1 © 1 0 1 o0 L
%1 o 1 o 1 © 1 o 1 @ 1 @ 1 0 0 1 »
Position: "“""—“—‘—""—‘—‘1
21 0o 1 o o 1t 1 0o ©o 6 ©o 0 0 1 0 1 <ot (I I o e 11
41 1 1 1 1 o0 1 o o 1 © 1 1 o 0 @
64 0 1 0©0 © 0 1 ©o 0 O O @ 0 © O 0 o0 -1.00 MHz
AT
gg g g g S g ; E E 5 S 3‘[ E S E 1 i & Position: 788,918 us & Scale: 2.216 ms
Max: 211.7kHz @ 1646ms Min: -215.5 kHz @ 1.043ms
m2: + 1 1 1 1 1 1t 1t 1 1 1 1 1 1 1
261 ¢t 1 1 1 1 0 © @ © © 1 1 1 @ @ 1]
144 0 o g 0 0 1 g 0 o g 0 0 g g 0 o ¥ Trace1 [¥)Show +Peak Normal
%0 o o0 o o0 1 0 © © ©0 © o0 0 o 0 @ oo ro-
76§ ¢ o o0 1 0 0 0 © © 0O © 0 0 0 0 @ ° 008 o |, I
%20 o0 0 © 0o ©0o ©0 ©0o 0 0 0 0 0 0 1 0 . %0 VJH'W . ,,-r.\r"'ﬂ"Jlﬁ"u
280 0 o0 ©o 0o ©o 1 0o 1 0 0 1 1 0 lego e . l*h"l,’!ir.J"w"'a'h’*‘r‘llr.\. AN LR i
z o' bl I II ! ), § Iy b
Cvaw: 0 WETAUAAA kil i t } k"WWh'”f"-ﬁ"ﬁrf'-."l1‘.
Y 0o !
107.0
& Start 867.501 MHz & Stop 868.400 MHz
Symbol Table  Frequency |868.000 MHz Ref Lev |0.00 dBm Meas BW | 800.0 kHz [Markers| [Traces] [}
1
Stopped Acq BW: 998.54 kHz, Acq Length: 3.686 ms @q; 2°5 H T F
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SignalVu-PC REE 571

- BRHFEFIS ST — ZigBee(802.15.4)

1l Tek SignalVu-PC - 4itiq

oo

File View Replay Markers Setup Presets Tools Livelink Window Help
L) g @ & T [A, | Frequency: 2.40500 GHz Reflew: -36.00 dBm Connection: [l

Preset! | b Replay -

Replay: Acq Data 4@ p B Select All Select.. §9 3 2015/1/17 5:54:52.04
il Time Overview
Time: -32.7 -
527 -
737 -
Offset:
856237 us
-112.7 -
Length:
-132.7 -

o Position: -5.000 ms

=

(= el

@ Scale: 10.000 ms

ﬂEye Diagram -1 & Q o @[ =] ﬂSignal Quality = [= [ ==
Freq Error: -2.857 kHz, Auto
@ 1.00 .
RMS Pezk Location o
p Q Q ’ ’ § Q ’ < Offset EVM  1.278 % 6.789 % 403.00 |E|
= Position: L i k. -37.866 dB -23.364 dB b
E
0.000 : . N ; i Phase Error:  5.389 ° 22,165 ° 806.50
1o i i, | coclvicn SR
v Scale: 4 Symbol “ Tracel [¥]show Vectors Q os removed
Freq Error: -2.857 kHz, Auto
il symbal Table = [[=][=]
0 0o a0 a0 1 10 11 11 01 10 11 a0 a0 a0 1 10 11 N RMS: 6.711% Peak EVM: 27.068 % @ 806.50 Symbol
16 11 01 11 00 01 10 ©01 00 11 00 01 10 01 00 10 11 | [ spectrum -
32 00 00 00O 11 10 11 11 01 11 00 10 11 o0 00 00 11
w Vv
48 10 11 11 01 11 OO 01 10 01 OO ©O1 10 01 o0 10 11 Jegmi [Ishow  +Pezk Normal
64 00 00 00 11 10 11 11 01 11 10 01 00 10 11 o000 oo
80 00 11 10 11 11 01 11 00 01 00 01 10 01 00 10 11
9 00 OO0 00 11 10 11 11 o1 11 10 11 o0 11 10 00 01
112 10 10 10 01 o0 01 01 11 01 00 01 10 01 00 10 11 R




SignalVu-PC &

o ST

Standard: Basic Rate

Class3

=550

Modulation Characteristics [10 packet-average]

Packet Information

AFlavg:
AF2avg:
AF2Max% >= 115 kHz:

149.7 kH
£ 10 of 10
126.7 kHz

100.0% 10 of 10

AF2avg/AFlavg: 0.8459

Frequency Offset and Drift [10 packet-average]

Freq Offset (Preamble): —Hz
Max FreqOffset: - Hz
Dinft fil-l- - Hz
Max Dnift f-fil: - Hz
Max Drift fr-fn-s,- —Hz . of10

Output Power [10 packet-average]

Peak Power Ppk:
Average Power Pavg:

-14.52 dBm

PASS
PASS

Packet Type
Preamble (4 bits)
Sync Word (64 bits)

Packet Header (18 bits)
LT_ADDR (3 bits)
Type (4 bits)

Flow (1 bit)

ARQN (1 bit)
SEQN (1 bit)
HEC (8 bits)

PayLoad Length

CRC (16 bits)

DH1

0101

0x4F36A47F0B7341ES

11010111

11011

0x9DBO

0 6/6/2016
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SignalVu-PC REES

» WLAN Ui,

il Tek SignalVu-PC - WLAN20M.tig - [WLAN Summary] !z il =
Ul Fle View Replay Markers Setup Presets Tools Livelink Window Help - 8 X
) ™ o @ e v | Frequency: 2.41200 GHz Reflev: -25.00 dBm Connection: [l (Breset) | b Replay -
Standard: 802.11g Bandwidth: 20 MHz Guard Interval: Auto from SIG
Burst Power: -48.00 dBm  Peak-to-Average: 10.11 dB SIG Data Parity: Pass
Burst Index: 1 10Q Origin Offset: -36.88 dB Rate s R i 0
Frequency Error: -25.582 kHz Common Pilot Error: 2.979 % Length 239 Parity 1
Symbol Clk Error: -11.834 ppm Tail a
EVM
All Pilots Data
RMS -22.73 dB -25.45 dB -22.56 dB
Peak -8.94 dB -16.07 dB -8.94 dB
pk@sym/Sub 3 /-26 31 /21 3 /26
Avg RMS -22.73 dB
1 of 1  Bursts
Max RMS -22.73 dB
Packet Format: AG Data Modulation: QPSK
Guard Interval: 1/4
Symbols EVM Avg Power
STF 2 -22.70 dB -47.79 dBm
LTF 2 -27.60 dB -48.17 dBm
SIG 1 -24.97 dB -48.09 dBm
Data 41 -22.73 dB -48.00 dBm
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* LTE

" Tek SignalVu-PC - LTE_tdd_10MHz_CI_128.tig BIEE:
& File View Markers Setup Presets Tools Connect Window Help |
- Fave v * .
Bf “\fﬁo&m‘m&@ Presst Replay v
) ]
Fail
b CelID: 128
gdB,fdw: Group ID: 42
9.20 dB Sector ID: 2
Freq Error: 89.37 Hz
-91.19 dBm Vo b o oAb ol 0 1R
Autoscale | = Position: 6.621 ms & Scale: 5.211 ms
TOff Power/MHz: -73.62 dBm
| | Time Overview, DD .|
Time: 0.9 Narmal Clear |
Lnked [ = -8.00 dBm
-17.5 iv: - ;
Offset: gdB,l'dn Ly R R |"""|.j'| TUTLAT T A P
10.0 dB I\ | ,J.f.} ”PMJ H {# W Im]" LHI H ] Inlfn.
225.896 us [ [
-35.9
Length: J| |
15.000 ms il [ b L frotiifis A
54.3 T II,hl'\ | Ir '. |J i l"h'"\'ﬂf i\ ||I|[“IP.1‘
 de/div: 997 Autoscale| = Pos:  1.90000 GHz = Scale: 12.66 MHz
= 9.20 dB
Channel Power: -14.36 dBm
Sl T Occupied Bandwidth: 8.81 MHz

= Position: -1.670 ms & Scale: 18.560 ms

lime Overview Frequency |1.90000 GHz Ref Lev |-8.00 dBm

Stopped Recovery done on P55/555 on the center 62 carriers

Q@
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TSG4100A =50 8l#73#

Model

TSG4102A

TSG4104A

TSG4106A

)
alatatat ALALA
O 000

 b=d

IO e )
8.6 .0 6L0

Phase Noise
Frequency (@ 1GHz 20KHz
offset)
DC~2GHz -114dBc/Hz
DC~4GHz -114dBc/Hz
DC~6GHz -112dBc/Hz

113X

Output Level

(dBm)
Min Max
-110 +16
-110 +16
-110 +16*

DC to 6G Hz

H IIRFAE 598

AEeM , JpE200m EKEiFE

E-Z o g L]
EGEAET
MEEFE
$2(&, 4.6kg

Optional Vector
Modulation BW
(Internal/External)

6/200 MHz

6/200 MHz

6/200 MHz

I
FIRSRP=
K m30%

, 2U & % rack

Modulation

AM/FM/PM/Pulse
ASK/FSK/PSK/QAM/CP
M/MSK/VSB
GSM/EDGE/TETRA/NA
DC/DECT/WCDMA/P-

@
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DUT WEI0KTiRE A -
i il [ o.0) -]
= Spectrum =¥
2 l Analysis MDO04000C RSA5K/6K
y -4 ——
YOO | ——
[ [ S - gu Modulation {
o) e s 3 Signal
—~ RSA306B/RSA600
TSG 4100A

RF Power
Measurement
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TOUGHPAD FZ-61

= 4th Generation Intel® Core™ i5 vPro™ Processor

= Daylight-readable Display with Gloved Multi
Touch + Digitizer

= Up to 20 Hours of Use with an Optional Long
Life Battery'

= [ntegrated Bridge Battery, SmartCard,
20 Barcode, Magstripe, RFID, Serial
Options and More?*

= Certified for Use in Hazardous Locations
(Class I Division 2)*

= 3-year Warranty with Business Class Support

THEWORLD'S THINNEST AND
LIGHTEST FULLY-RUGGED 10.1"
WINDOWS® 8.1 PRO TABLET.

The Toughpad® FZ-61 Windows® 8 tablet offers a fluid user experience
while providing crucial port connectivity and feature rich options in a
compact size. Designed for highly mobile field workers, it's the thinnest
and lightest fully-rugged 10.1" tablet running Windows® 8. Powered by
an Intel® Core™ i5 vPro™ processor with a MIL-STD-810G and IP65 certified
design, the Toughpad FZ-61 Windows® 8 tablet leads the way in rugged
mobile computing. Add to that an HD daylight-readable 10-point gloved
multi touch + digitizer screen, and it becomes an essential tool for field workers.
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