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C l i e n t       K E H U         C e r t i f i c a t e  N o :

CALIBRATION CERT-F-CATE
                                                                                                                                                          ∣
Object

                                                                  ∣
Ca libration Procedure(s)

I                          Calibration Procedures for dipole va一． dation kits                                                                                                    ∣
C a 一∣b r a t i o n  d a t e :         J u n e  2 6 ,  2 0 1 8          1
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        ！

This calibration Certificate documents the traceabil ity to nationa一 standards, which rea lize the physical units of
measurements(S I). The measurements and the uncertainties with confidence probability are given on the following
pages and are part of the certificate.
All calibrations have been conducted in the closed laboratory facility: environment temperature(22土3)°C and
humidity<70%
Cal ibration Equ ipment used (M&TE critical for calibration)
Primary Standards        ID #        Cal  Date(Calibrated by,  Cert i f icate No.)     Scheduled Cal ibrat ion

P o w e r  M e t e r  N R V D

P o w e r  s e n s o r   N R V - Z 5

R e f e r e n c e  P r o b e  E X 3 D V 4

D A E 4

S e c o n d a r y  S t a n d a r d s

1 0 2 0 8 3       0 1 - N o v - 1 7  ( C T T L ,  N o . J 1 7 X 0 8 7 5 6 )         O c t - 1 8
1 0 0 5 4 2       0 1 - N o v - 1 7  ( C T T L ,  N o . J I 7 X 0 8 7 5 6 )         O c t - 1 8
SN 7464     12-Sep-17(SPEAG,N。  ?EX3-7464-Sep17)        Sep-18
SN 1524     13-Sep-17(SPEAG,  No. DAE4-1524_Sep17)     Sep-18

ID #        Cal Date(Ca 一ibrated by, Certificate No.)     Schedu led Calibration
Signal Generator E4438C
NetworkAnalyzer E5071 C

MY 4 9 0 7 1 4 3 0   2 3 - J a n - 1 8  ( C T T L ,  No . J 1 8 X0 0 5 6 0 )         J a n - 1 9
MY4 6 1 1 0 6 7 3   2 4?J a n - 1 8  ( CTTL,  No . J 1 8 X0 0 5 6 1 )         J a n - 1 9

                                                                          ∣

                                                  N a m e         F u n c t i o n                                                                                     一 S i g n a t u r e
                                                                                                                                                                                    ． ‧一一 序。 〝必                ∣

C a l i b r a t e d  b y :         Z h a o  J i n g         S A R  T e s t  E n g i n e e r                                                    ！ 一     ！
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                                                                                 一′                  ，       ′〞
R e v i e w e d  b v :
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                                                                                               ‵′夕′》 ， ′  v ‧‘  化→′
                                                                                                                                    ′′： 、 化    ′。 ： 二。 疋f

A p p r 。 v e d b y

                                                                                                                                 ∣s s u e d ： J u n e 2 8 ， 2 0 1 8
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G l o s s a r y :
T S L         t i s s u e  s i m u  l a t i n g  l i q u  i d
C o n v F         s e n s i t i v i t y    一n  T S L  /  N O R M x , y , z
N / A         n o t  a p p l i c a b l e  o r  n o t  m e a s u r e d

C a l i b r a t i o n  i s  P e r f o r m e d  A c c o r d i n g  t o  t h e  F o l l o w i n g  S t a n d a r d s :
a )  I E E E  S t d  1 5 2 8 - 2 0 1 3 ,  " I E E E  R e c o m m e n d e d  P r a c t - c e  f o r  D e t e r m  i n  i n g  t h e  P e a k
  S p a t i a 卜A v e r a g e d  S p e c i f i c  A b s o r p t i o n  R a t e  ( S A R )  i n  t h e  H u m a n  H e a d  f r o m  W i r e l e s s
  C o m m u n  i c a t i o n s  D e v i c e s :  M e a s u r e m e n t  T e c h n  一q u e s " ,  J u n e  2 0 1 3
b )  I E C  6 2 2 0 9 - 1 ,  " M e a s u r e m e n t  p r o c e d u r e  f o r  a s s e s s m e n t  o f  s p e c i f i c  a b s o r p t i o n  r a t e  o f  h u m a n
  e x p o s u r e  t o  r a d  i o  f r e q u e n c y  f i e l d s  f r o m  h a n d - h e l d  a n d  b o d y - m o u n t e d  w i r e l e s s
  c o m m u n i c a t i o n  d e v i c e s -  P a r t  1 :  D e v i c e  u s e d  n e x t  t o  t h e  e a r  ( F r e q u e n c y  r a n g e  o f  3 0 0 M H z  t o
  6 G H z ) " ,  J u  l y  2 0 1 6
c )  I E C  6 2 2 0 9 - 2 ,  " P r o c e d u r e  t o  m e a s u r e  t h e  S p e c i f i c  A b s o r p t i o n  R a t e  ( S A R )  F o r  w i r e - e s s
  c o m m u n  i c a t i o n  d e v i c e s  u s e d  i n  c l o s e  p r o x i m  i t y  t o  t h e  h u m a n  b o d y  ( f r e q u e n c y  r a n g e  o f
  3 0 M H z  t o  6 G H z ) " ,  M a r c h  2 0 1 0
d )  K D B 8 6 5 6 6 4 ,  S A R  M e a s u r e m e n t  R e q u  一r e m e n t s  f o r  1 0 0  M H z  t o  6  G H z

A d d i t i o n a l  D o c u m e n t a t i o n :
e )  D A S Y 4 / 5  S y s t e m  H a n d b o o k

M e t h o d s  A p p l i e d  a n d  I n t e r p r e t a t i o n  o f  P a r a m e t e r s :
     Me a s u r e m e n t  C o n d i t i o n s :  F u r t h e r  d e t a i  l s  a r e  a v a  i  l a b l e  f r o m  t h e  V a  l  i d a t i o n  R e p o r t  a t  t h e  e n d

   o f  t h e  c e r t i f i c a t e  ?Al  l  f i g u r e s  s t a t e d  i n  t h e  c e r t i f i c a t e  a r e  v a l i d  a t  t h e  f r e q u e n c y    一n d  i c a t e d
.    A n t e n n a  P a r a m e t e r s  w i t h  T S L :  T h e  d  i p o l e  i s  m o u n t e d  w i t h  t h e  s p a c e r  t o  p o s i t i o n  i t s  f e e d
   p o i n t  e x a c t l y  b e l o w  t h e  c e n t e r  m a r k i n g  o f  t h e  f l a t  p h a n t o m  s e c t i o n ,  w i t h  t h e  a r m s  o r i e n t e d
   p a r a l l e l  t o  t h e  b o d y  a x i s .
.    F e e d  P o i n t  I m p e d a n c e  a n d  R e t u r n  L o s s :  T h e s e  p a r a m e t e r s  a r e  m e a s u r e d  w i t h  t h e  d  i p o l e
   p o s i t i o n e d  u n d e r  t h e  l  i q u i d  f i l l e d  p h a n t o m .  T h e  i m p e d a n c e  s t a t e d  i s  t r a n s f o r m e d  f r o m  t h e
   m e a s u r e m e n t  a t  t h e  S M A  c o n n e c t o r  t o  t h e  f e e d  p o i n t .  T h e  R e t u r n  L o s s  e n s u r e s  l o w
   r e f l e c t e d  p o w e r .  N o  u n c e r t a i n t y  r e q u  一r e d
.    E l e c t r i c a l  D e l a y :  O n e - w a y  d e l a y  b e t w e e n  t h e  S M A  c o n n e c t o r  a n d  t h e  a n t e n n a  f e e d  p o i n t
   N o  u n c e r t a i n t y  r e q u i r e d .
   S A R  m e a s u r e d :  S A R  m e a s u r e d  a t  t h e  s t a t e d  a n t e n n a  i n p u t  p o w e r .
     S A R  n o r m a l i z e d :  S A R  a s  m e a s u r e d ,  n o r m a l i z e d  t o  a n  i n p u t  p o w e r  o f  1  W  a t  t h e  a n t e n n a

    c o n n e c t o r .
.    S A R  f o r  n o m i n a l  T S L  p a r a m e t e r s :  T h e  m e a s u r e d  T S L  p a r a m e t e r s  a r e  u s e d  t o  c a l c u l a t e  t h e

          nom inal  SAR resul t .

T h e  r e p o r t e d  u n c e r t a i n t y  o f  m e a s u r e m e n t  i s  s t a t e d  a s  t h e  s t a n d a r d  u n c e r t a i n t y  o f
M e a s u r e m e n t  m u  l t i p l i e d  b y  t h e  c o v e r a g e  f a c t o r  k = 2 ,  w h  i c h  f o r  a  n o r m a l  d i s t r i b u t 一。 n
C o r r e s p o n d s  t o  a  c o v e r a g e  p r o b a b i l  i t y  o f  a p p r o x i m a t e l y  9 5 %
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M e a s u r e m e n t  C o n d i t i o n s
D A S Y  s y s t e m  c o n f i g u r a t i o n ,  a s  f a r  a s ，  n o t  g  i v e n  o n  p a g e  1   ?                                                — — — — — — 一 — — －

∣ D A S Y  V e r s i o n                     ∣         D A S Y 5 2               ∣         5 2 . 1 0 . 1 . 1 4 7 6

」 — — — — — — — — — — — — — — ． — — — — ． — — — — 一 — — — — — —

∣ E x t r a p o l a t i o n                    ∣         A d v a n c e d  E x t r a p o l a t i o n

｝ — — 一 — — 一 一 — — — — — — — — 一 — — — — ． — — 一 一 — — 一 — — — — ． — — 一 — — — —

∣ P h a n t o m               ∣         T r i p l e  F l a t  P h a n t o m  5 . 1 C

— — 一 — — — — 一 — — — — → — — 一 — — 一 — — — — 一 — — — — 4 一 — — 一 — — — — — — 叫

∣ D i s t a n c e  D i p o l e  C e n t e r  ? T S L    ∣         1 0  m m           ∣         w i t h  S p a c e r

— — — — — — ． — — — — — — — — 一 叫 — — 一 — — — — — — — — — — ， — — — — 一 — — 叫

∣ Z o o m  S c a n  R e s o l u t i o n           ∣         d x ,  d y ,  d z  =  5  m m

斗 一 — — — — 一 — — 一 — — 4 — — — — — — 一 — — ． — — — — ? 一 ． — — — — ‧ ． — — — — 叫

I  F r e q u e n c y

H e a d  T S L  p a r a m e t e r s

夔江豢茸善
S A R  r e s u l t  w i t h  H e a d  T S L

S A R  a v e r a g e d  o v e r  1  c m 3  ( 1  g )  o f  H e a d  T S L Con d i t i o n

S A R  m e a s u r e d 250 mW input power 1 3 . 3 m W / g

S AR  f o r  n o mi n a l  He a d  T S L  p a r a me t e r s n o r ma l i z e d  t o  1 W 52.9 mW Ig土18.8 % (k=2)

SAR averaged over 10 Cm3 (10 g) of Head TSL Cond ition

SAR measured 2 5 0  m W  i n p u t  p o w e r 6 . 2 3 m W / g

S A R  f o r  n o m i n a l  H e a d  T S L  p a r a m e t e r s n o r m a  l  i z e d  t o  1 W 2 4 . 9  m W  / g 士1 8 . 7  %  ( k = 2 )

B o d y  T S L  p a r a m e t e r s

莓募聿群童＃
S A R  r e s u l t  w i t h  B o d y  T S L                                                — 一 「

  ∣S A R  a v e r a g e d  o v e r  1  c m 3  ( 1  g )  o f  B o d y  T S L

  ∣S A R  m e a s u r e d                                ∣        2 5 0  m W  i n p u t  p o w e r   I     1 2 . 7  m W  /  g
      I 一 — — ‧ — — 一 — — ． — — — — ， — — — — — — — — — — 一 ． — — — — → — — 一 一 — — — —

  ∣S A R  f o r  n o m i n a  一B o d y  T S L  p a r a m e t e r s            ∣        n o r m a l  i z e d  t o  1 W                        一 5 1 . 5  m W  / g 士1 8 . 8  %  ( k = 2 )
       I

  ∣S A R  a v e r a g e d  o v e r  1 0  C m 3  ( 1 0  g )  o f  B o d y  T S L        L      — — 一 一 — — — — 一 — — — — — — ． 一 一 — — — — — — — — — — — — — — 一 — —

    I  S A R  m e a s u r e d                                ∣        2 5 0  m W  i n p u t  p o w e r   I        5 . 9 1  m W  /  g
            」 一 — — 一 — — ． — — — — 一 — — — — 4 — — — — 一 — — 一 — — 一 — — — — — —

   I  S A R  f o r  n o m i n a l  B o d y  T S L  p a r a m e t e r s           ∣        n o r m a l i z e d  t o  1 W    1  2 3 . 8  m W  I g 士1 8 . 7  %  ( k = 2 )
                                                               ！                                                                                                                                                                                                                                                                                                                                                                                                                  ————．——————————」————一——J
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A p p e n d i x  ( A d d i t i o n a l  a s s e s s m e n t s  o u t s i d e  t h e  s c o p e  o f  C N A S  L 0 5 7 0 )

A n t e n n a  P a r a m e t e r s  w i t h  H e a d  T S L

I mp e d a n c e ,  t r a n s f o r me d  t o  f e e d  p o i n t 54.30+ 2.83j0

R e t u r n  L o s s -26.1 dB

A n t e n n a  P a r a m e t e r s  w i t h  B o d y  T S L

I mp e d a n c e ,  t r a n s f o r me d  t o  f e e d  p o i n t 50.60+ 4.50j0

R e t u r n  L o s s - 26 . 9dB

G e n e r a l  A n t e n n a  P a r a m e t e r s  a n d  D e s i g n

E  l e c t r i c a l  D e l a y  ( o n e  d  i r e c t i o n )          1        1 . 0 2 1  n s

A f t e r  l o n g  t e r m  u s e  w i t h  1 0 0 W  r a d i a t e d  p o w e r ,  o n l y  a  s  l i g h t  w a r m i n g  o f  t h e  d i p o l e  n e a r  t h e  f e e d p o  i n t  c a n
b e  m e a s u r e d  ?

T h e  d i p o l e  i s  m a d e  o f  s t a n d a r d  s e m i r i g i d  c o a x i a  l  c a b  l e .  T h e  c e n t e r  c o n d u c t o r  o f  t h e  f e e d i n g    一i n e  i s  d i r e c t l y
c o n n e c t e d  t o  t h e  s e c o n d  a r m  o f  t h e  d i p o l e .  T h e  a n t e n n a  i s  t h e r e f o r e  s h o r t - c i r c u i t e d  f o r  D C - s i g n a l s .  O n  s o m e
o f  t h e  d i p o l e s ,  s m a l l  e n d  c a p s  a r e  a d d e d  t o  t h e  d i p o l e  a r m s  i n  o r d e r  t o  i m p r o v e  m a t c h i n g  w h e n  l o a d e d
a c c o r d  i n g  t o  t h e  p o s i t i o n  a s  e x p  l a i n e d  i n  t h e  " M e a s u r e m e n t  C o n d  i t i o n s "  p a r a g r a p h .  T h e  S A R  d a t a  a r e  n o t
a f f e c t e d  b y  t h i s  c h a n g e .  T h e  o v e r a  l l  d i p o l e  l e n g t h  i s  s t i l l  a c c o r d  i n g  t o  t h e  S t a n d a r d .
N o  e x c e s s i v e  f o r c e  m u s t  b e  a p p l i e d  t o  t h e  d i p o l e  a r m s ,  b e c a u s e  t h e y  m i g h t  b e n d  o r  t h e  s o l d e r e d
c o n n e c t i o n s  n e a r  t h e  f e e d p o i n t  m a y  b e  d a m a g e d

Additiona-EUT Data

M a n u f a c t u r e d  b y          I         S P E A G
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D A S Y 5  V a l i d a t i o n  R e p o r t  f o r  H e a d  T S L         D a t e :  0 6 . 2 6 . 2 0 1 8
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 997
  Communication System: UID 0, CW; Frequency: 2450 MHz; Duty Cycle: 1:1
 Medium parameters used: f = 2450 MHz; a = 1.844 S/m; Er = 40.25; p = 1000 kg/m3
  Phantom section: Center Section

DASY5 Configuration:

              Probe: EX3DV4 - SN7464; ConvF(7.89,  7.89,  7.89) @ 2450 MHz; Calibrated:
               9 / 12 / 2017
              Sensor-Surface: 1.4mm (Mechanical Surface Detection)
                                                                                                          Electronics: DAE4 Sn1524; Calibrated: 9/13/2017

              Phantom: MFP-V5.IC ;  Type:  QD 000 P5ICA; Serial :  1062
                                               Measurement SW: DASY52, Version 52.10 (1); SEMCAD X Version 14.6.1 1

             ( 7 4 3 9 )

Dipole Calibration/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm
Reference Value = 93.46 V/m; Power Drift = 0.06 dB
Peak SAR (extrapolated) = 27.2 W/kg
SAR(1 g) = 13.3 W/kg; SAR(10 g) = 6.23 W/kg
Maximum value of SAR (measured) = 21.7 W/kg

dB
0

-d?35

-8.70

-13.06

-17.41

-21.76

0 dB = 21.7 W/kg = 13.36 dBW/kg
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-mpedance Measurement Plot for Head TSL

T r l  5 1 1  L o g  M a g  1 0 . O O d B /  R e f  0 . 0 0 0 d B  [ F l ]

  5 0 . 0 0   > 1 一 乏 豆 丐 6 6 6 而 毛 眨 巫 6 兀 五 刁 百 — — 一 — — — — 一 一 一 一 — — 一 — — 「

4 0 . 0 0

    3。．。。        一                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                   －

   2 。 ． 。 。  ∣                                                                                                                                     ∣
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I n  C o l l a b o r a t i o n  w i t h

－

CAU日RATION LABORATO

Add: No.51 Xueyuan Road, Haidian District, Beijing, 100191, China
Tel: +86-10-62304633-2079 Fax： 十86-10-62304633-2504
E-mail: cttl@chinattl.com http://www.chinattl.cn

D A S Y 5  V a l i d a t i o n  R e p o r t  f o r  B o d y  T S L         D a t e :  0 6 . 2 5 . 2 0 1 8
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 997
   Communication System: UID 0, CW; Frequency: 2450 MHz; Duty Cycle: 1:1

  Medium parameters used: f = 2450 MHz; a = 1.92 S/m; Cr = 54.06; p = 1000 kg/m3
   Phantom section: Right Section

DASY5 Configuration:

Probe: EX3DV4 - SN7464; ConvF(8.09, 8.09, 8.09) @ 2450 MHz; Calibrated:
9/12/2017
Sensor-Surface: 1.4mm (Mechanical Surface Detection)
Electronics: DAE4 Sn1524; Calibrated: 9/13/2017
Phantom: MFP-V5.1 C ; Type: QD 000 P5I CA; Serial: 1062
Measurement SW: DASY52, Version 52.10 (1); SEMCAD X Version 14.6.11
(7439)

Dipole Calibration/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm
Reference Value = 85.35 V/m; Power Drift = 0.05 dB
Peak SAR (extrapolated) = 26.5 W/kg
SAR(1 g) = 12.7 W/kg; SAR(10 g) = 5.91 W/kg
Maximum value of SAR (measured) = 21.2 W/kg

-4.46

-0.92

-13.39

-17.85

-22.31

0 dB = 21.2 W/kg = 13.26 dBW/kg
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