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1 GENERAL INFORMATION

1.1Introduction

This document contains a summary of the requirements set forth by the IEEE 1528, FCC KDB 865664
D01 for reference dipoles used for SAR measurement system validations. Instead of the typical annual
calibration recommended by measurement standards, the reference dipoles were demonstrated that the
SAR target, impedance and return loss have remain stable, so the longer calibration interval is
acceptable.

1.2General Description for Equipment under Test (EUT)

EUT Type DASY 5 Reference Dipoles

Manufacturer | Speag

Parameter EUT 2 B3 EUT 4 EUTS EUT 6
Model D835Vv2 D1750v2 D1900v2 D2450v2 D2600V2
Frequency 835 MHz 1750 MHz 1900 MHz 2450MHz 2600 MHz
Serial Number SN 4d187 SN 1130 SN 5d193 SN 852 SN 1095
Product Condition Used Used Used Used Used
(New/ Used)
Last Cal. Date 2019/6/11 2018/09/13 2019/6/11 2019/6/10 2018/11/05
Current meas. Date 2020/6/01 2019/09/12 2020/6/01 2020/6/02 2019/11/04
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1.3EUT Photos

3/14



& 0y

2 DIPOLE IMPEDANCE AND RETURN LOSS

The dipoles are designed to have low return loss when presented against a flat phantom at the specified
distance. A Vector Network Analyser was used to perform a return loss measurement on the specific dipole
when in the measurement location against the phantom and the distance was specified by the manufacturer
with a special, low loss and low relative permittivity spacer.

The impedance was measured at the SMA-connector with the network analyser.

The measurement of verification with return loss should not deviate by more than 20% and minimum of 20 dB of
the return loss, and the impedance (real or imaginary parts) should not deviate by more than & Ohms from the

previous measurement using network analyzer.

Note:
The “Previous Meas.” in the following table refer to dipoles or other equivalent RF sources calibration reports.
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2.1 D835v2

RETURN LOSS AND IMPEDANCE IN HEAD LIQUID
Meas. Results Current Meas. | Previous Meas. Max. Deviation
Return Loss(dB) -30.227 -28.95 -4.41%
47.9530Q — 0.843 519190 - -3.966Q
Impedance . .
jQ 3.091jQ (Real part)

Return Loss

8
Trct [EREl dBMag 10dB/ Ref0dB  Cal 1

-1 | 835.0p000 Mz -30p27 dB
T T /f’——
Chi  Start 635 MHz Pwr -10 dBm Stop 1.035 GHz

Impedance

0
Tre1 EEE] Smith Ref1U Ccal 1

511 71 183500000 MHz - 47983 O
- b 184291 mQ
05 226.13 pF
Chi Start 635MHz Pwr 10 dBm Stop 1.035 GHz

5/14




G

RETURN LOSS AND IMPEDANCE IN BODY LIQUID

Meas. Results Current Meas. | Previous Meas. | Max. Deviation
Return Loss(dB) -24.238 -24.864 2.518%
— 46,906 Q - 0.336 | 47.302 Q- 4.868 45320
P jQ jQ (Imaginary part)
Return Loss
f;a dBMag 10dB/ Ref0dB  Cal 1
1 83500000 MHlz -24.p38 dB
L__‘
=10 I /’_—'_'_
N N
/
Y
[ -50
[~ -60
~-70
Ch1 Start 635 MHz Pwr -10 dBm Stop 1.035 GHz
Impedance

£

Tret BEEl Smith Ref1U  Cal 1

S11 71 +17T-43500000 MHz 46,906 O
- . 33652 mQ
0s 64.142 pH
0
Chi Start 635MHz Pwr -10 dBm Stop 1.035 GHz

6/14




Eon

2.23.3 D1750v2

RETURN LOSS AND IMPEDANCE IN HEAD LIQUID

Meas. Results Current Meas. Previous Meas. Max. Deviation
Return Loss(dB) -34.478 -32.43 6.32%
47.096 0 -0.334 | 50193 0 -2.388 3.0970
Impedance i i
jQ jQ (Real part)
Return Loss
8
Tret dBMag 10dB/ Ref0dB Cal 1
.1 1.75p000 GHz -34.478 dB
— 0
P— |
~-20
\
[~ -50 V
I~ -80
70
[~-80
Ch1 Start 1.55GHz Pwr -10 dBm Stop 1.95 GHz
Impedance

£
Trct EXRl Smith Ref1U  Cal

1

S11 7T T4 750000 GHz 47096 Q
- o 433367 mQ
0s 2 30346 pH
o
Chi Start 155GHz Pur 10 dBm Stop 1.95 GHz
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RETURN LOSS AND IMPEDANCE IN BODY LIQUID

Meas. Results Current Meas. Previous Meas. Max. Deviation
Return Loss(dB) -25.272 -24.825 1.81%
— 46,763 Q+0.612 | 45200Q-2.611 3.2230Q
P 1o o (Real part)
Return Loss
&
Trc1 Sill dB Mag 10dB/ RefOdB Cal gl
511 <1 | 1750000 Gz -25p72 dB
[
[-10
\\ L—"1
= \v
Chi Start 155GHz Pwr -10 dBm Stop 1.95 GHz
Impedance
Tret Smith Ref1U Cal 1
3 m 1750000 GHz 46763 Q
. = 61230 mQ
2 55686 pH
0
Ch1 Start 1.55 GHz Pwr —%0 dBm Stop 1.95 GHz

8/14




Ean

2.3D1900v2

RETURN LOSS AND IMPEDANCE IN HEAD LIQUID

Meas. Results Current Meas. Previous Meas. Max. Deviation
Return Loss(dB) -24.945 -24.339 2.49%
47.948 O+ 4.221 | 51.748 O + 5933 3.7990
Impedance . .
jQ jQ (Real part)
Return Loss

&
Trel dBMag 10 dB/ Ref0dB Cal 1

511 1 1900000 Giiz -24.845 dB
Foo—— =

L—
i \)/
Ch1 Start 1.7 GHz Pwr -10 dBm Stop 2.1 GHz
Impedance

Tret Smith Ref1U Cal 1

3 F | 1900000 GHz 47.949 Q

SE /_"‘\\\ z o

05 2 353.57 pH
0

Ch1 Center 19 GHz Pwr —%0 dBm Span 400 MHz
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RETURN LOSS AND IMPEDANCE IN BODY LIQUID

Meas. Results | Current Meas. | Previous Meas. | Max. Deviation
Return Loss(dB) -25.822 -24.704 4.53%
— 48.893 Q+ 5253 | 47.771 Q+5.242 1.1220
P 1o jo (Real part)
Return Loss
B
Trci ¥Rl dB Mag 10dB/ Ref0dB  Cal 1
3K o1 1.90p000 Gz -26p22 dB
I | | a1
o
Ch1 Center 19 GHz Pwr -10 dBm Span 400 MHz
Impedance
fiu SH smith Ref1U  Cal 1

Ch1 Center 1.9 GHz

T IT_ 1900000 GHz 48893 O

5253 Q
05 440.02 pH

Span 400 MHz
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2.4D2450v2
RETURN LOSS AND IMPEDANCE [N HEAD LIQUID

Meas. Results Current Meas. Previous Meas. Max. Deviation
Return Loss(dB) -27.485 -26.753 2.74%
49517 O+ 1.508 | 54.071 Q + 2.513 4.5540
Impedance . .
jQ jQ (Real part)
Return Loss
%m dBMag 10dB/ Ref0dB Cal 1
[S11 1 2450000 Gz -27.485 dB
=]
| \\R_\ /,__/”__"
L ]
Chl Start 2.25 GHz Pwr -10 dBm Stop 2.65 GHz
Impedance

53
Trc1 XKl Smith Ref1U Cal

0s

2

Ch1 Start 225GHz Pwr -10 dBm

1

m\{‘tsoouo GHz 49517 Q

1508 Q
92928 pH

Stop 265 GHz

11/14




G

RETURN LOSS AND IMPEDANCE IN BODY LIQUID

| Meas Results Current Meas. Previous Meas. | Max. Deviation
Return Loss (dB) -28.012 -27.882 0.47%
—— 49.496 Q + 1.998 | 52.349 Q + 3.40 2.8530Q
P jQ jQ (Imaginary part)
Return Loss
&
Tred dBMag 10dB/ Ref0dB Cal 1
1 2.45p000 Ghiz -28p12 dB
=] [
Ch1  Start 2.25 GHz Pwr -10 dBm Stop 2.65 GHz
+impedance

0y
Trct BXE] Smith Ref1U  cal

511

Cht Stant 2.25GHz

Pwr -10 dBm

1

j1.998 Q
12980 pH

//“f?_ﬁ\\zlxsoooo GHz 49.496 Q

Stop 2.65 GHz
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2.5 D2600Vv2
RETURN LOSS AND IMPEDANCE [N HEAD LIQUID

Meas. Results Current Meas. Previous Meas. Max. Deviation
Return Loss(dB) -22.192 -25.784 13.93%
46.754 0 -7.288 49.443 O 2.6890
Impedance . i
jQ -5.089jQ (Real part)

Return Loss

3
Trct BYEl dB Mag 10dB/ Ref0dB  Cal

o1 «1] 260pooo oz -22}92 dB
— 0
Fo —
20
I -30
- _40
I -50
I 50
-70
~-80
Ch1 Start 24 GHz Pwr -10dBm Stop 2.8 GHz
Impedance
&
Tret Bl Smith Ref1U Cal 1
511 m 2600000 GHz 46754 Q
. i j7.288 0
05 8.399 pF
0
Chi Start 24 GHz Pwr -10 dBm Stop 2.8 GHz
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RETURN LOSS AND IMPEDANCE IN BODY LIQUID

Meas. Results Current Meas. Previous Meas. | Max. Deviation
Return Loss(dB) -22.192 -23.544 574%
— 46.334 0 -5.883 | 46.722 Q-5546 0.388Q
P 1o jo (Real part)
Return Loss
ﬁm dBMag 10dB/ Ref0dB Cal 1
<1 | 260p000 GHiz -22.492 dB
-0 p——
\_\ /’_’“—’_‘
[~ -20
(40
-70
[ -80
Chi Start 24 GHz Pwr -10 dBm Stop 2.8 GHz
T;;m Smith Ref1U Cal 1
& 46334 Q
5883 0
10.406 pF
0
Chi Start 24 GHz Pwr -10 dBm Stop 2.8 GHz
Impedance

--END OF REPORT--
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