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C A L I B R A T I O N  C E R T I F I C A T E

                                                                                                                                                                                                                                                   ∣O b j e c t         D A E 4  -  S N  1 5 1 6
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                ∣Calibration Procedure(s)
                Calibration Procedure for the Data Acquisition曰ectronics                                    ( D A E x )                                                                                                                              ∣Cal ibration date

                                                                                    ∣
This calibration Certificate documents the traceab山ty to national standards, which realize the physica一 units of
measurements(S I) The measurements and the uncertainties with confidence probab山ty are given on the following I
p a g e s  a n d  a r e  p a r t  o f  t h e  c e r t i f i c a t e                                                                            －
All calibrations have been conducted in the closed laboratory facility environment temperature(22士3) C and
humidity<70%
Calibration Equipment used (M&TE critica l for cal ibration)
Primary Standards    I   ID #      Cal Date(Calibrated by, Certificate No )    Scheduled Calibration                  ∣
P r o c e s s  C a l i b r a t o r  7 5 3 1 9 7 1 0 1 8        2 4 - J u n - 1 9  ( CTTL ,  No  J 1 9 X0 5 1 2 6 )         J u n - 2 0

      ∣ ∣

                         N a m e         F u n c t 一 。 n         S i g n a t u r e
Calibrated by                               v′  v

Reviewed by

Approved by′1尸尸’′v、‧′‵。．′7

                                                                                                                                                                        ∣ssuedN。vember 13，2019
ThIscaIlbratI。 nce此I有cateshaI∣n。 tbe repr。 ducedexcept  Infu∥wlth。 utwrI灶enappr。 vaI   。 fthe   一ab。 rat。 哼
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I n  C o l l a b o r a t i o n  w i t h

  ——   C A L I B R A T I O N  L A B O R A T O R Y

Add No 51 Xueyuan Road, Haidian District, Beijing, 100191, China
Tel 十86-10-62304633-2512    Fax十86?10-62304633-2504
E-mail cttl@chinattl com        Http //www chinattl cn

G l o s s a r y :
D A E         d a t a  a c q u  i s i t i o n  e - e c t r o n  i c s
C o n n e c t o r  a n g  l e  i n f o r m a t i o n  u s e d  i n  D A S Y  s y s t e m  t o  a l i g n  p r o b e  s e n s o r  X
                  t o  t h e  r o b o t  c o o r d  一n a t e  s y s t e m

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?。 n  o f  P a r a m e t e r s
                              DC Voltage Measurement Cal ibration Factor assessed for use in DASY
  s y s t e m  b y  c o m p a r i s o n  w i t h  a  c a l  i b r a t e d  i n s t r u m e n t  t r a c e a b - e  t o  n a t i o n a  l
                              standards The figure g iven corresponds to the fu l l scale range of the
                             v。 一tmeter in the respective range

                              Connector angle The angle of the connector is assessed measuring the
  a ng  一e  me c ha n  i c a一 l y  by  a  t oo l  i n s e r t e d  Unc e r t a  i n t y  i s  no t  r e qu  i r e d

        Th e  r e po r t  p r ov i de  on l y  c a l i b r a t i on  r e s u l t s  f o r  DAE,  i t  doe s  no t  c on t a i n  o t he r
  p e r f o r m a n c e  t e s t  r e s u  l t s

C e r t i f i c a t e  N o  Z 1 9 - 6 0 3 7 7         P a g e  2  o f  3
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CAL!日 TAILICT亂ABORATORY

Add No 51 Xueyuan Road, Haidian District, Beijing, 100191, China
Tel +86-10-62304633-2512 Fax +86-10-62304633?2504
E-mail ctt l@chmattl  com Http / /www chinattl  cn

D C  V o l t a g e  M e a s u r e m e n t
    A/ D ?Co nv e r t e r  Re s o l u t i on  no m i n a l

       H i g h  R a n g e      1 L S B  =  6  1  1 W ,     f u l l  r a n g e  =     - 1 0 0  + 3 0 0  m V
       L o w  R a n g e       1  L S B  =  6 1  n V  ,   f u l l  r a n g e ＝         ?1     + 3 m V
   D A S Y  m e a s u r e m e n t  p a r a m e t e r s  A u t o  Z e r o  T i m e  3  s e c ,  M e a s u r i n g  t i m e  3  s e c

C a l i b r a t i o n  F a c t o r s x Y Z

H igh Range 404 245士。  15% (k=2) 404 709土。  15% (k=2) 404 504士0 15% (k=2)

L o w  R a n g e 3 97857士。 7% (k=2) 393710土0 7% (k=2) 4 00091士0 7% (k=2)

C o n n e c t o r  A n g l e

C e r t i f i c a t e  N o  Z 1 9 - 6 0 3 7 7         P a g e  3  o f  3



心 鵑 暮 甜 二 噪 。le∣ 十86-10-62304633-2512     Fax十86-10-62304633-2504
E - m a i l  c t t l @ c h m a t t l  c o m

Client         Xiamen KEHU?Morlab        Cer t i f icate No.  Z19-60378
      ?    一 一 一 ～一 一 」  不                不 。

C A L I B R A T I O N  C E R T - F - C A T E

O b j e c t         E X 3 D V 4  -  S N  7 4 4 5

C a l i b r a t i o n  P r o c e d u r e ( s )           F F - Z  1 1 - 0 0 4 - 0 1

                                                                                                                      Calibrat一。 n Procedures for Dosimetr-c E-fie-d Probes

C a  一  一 b r a t i o n  d a t e         N o v e m b e r  0 6 ,  2 0 1 9

T h  i s  c a l i b r a t i o n  C e r t i f i c a t e  d o c u m e n t s  t h e  t r a c e a b 山t y  t o  n a t i o n a l  s t a n d a r d s ,  w h  i c h  r e a  一i z e  t h e  p h y s i c a 一 u n i t s  o f

m e a s u r e m e n t s ( S 一） T h e  m e a s u r e m e n t s  a n d  t h e  u n c e r t a  i n t i e s  w i t h  c o n f i d e n c e  p r o b a b i l i t y  a r e  g i v e n  o n  t h e  f o l l o w i n g

p a g e s  a n d  a r e  p a r t  o f  t h e  c e r t i f i c a t e

A  l l  c a - O r a t i o n s  h a v e  b e e n  c o n d u c t e d  i n  t h e  c l o s e d  l a b o r a t o r y  f a c i l i t y  e n v i r o n m e n t  t e m p e r a t u r e ( 2 2 土3 )  C  a n d

h u m i d  i t y < 7 0 %

C a  l i b r a t i o n  E q u i p m e n t  u s e d  ( M& T E  c r i t i c a l  f o r  c a l i b r a t i o n )

P r i m a r y  S t a n d a r d s         I D  #      C a l  D a t e ( C a  l  i b r a t e d  b y ,  C e r t i f i c a t e  N o  )       S c h e d u l e d  C a 一一b r a t 一。 n
P o w e r  M e t e r   N R P 2

P o w e r  s e n s o r  N R P - Z 9 1

P o w e r  s e n s o r  N R P - Z 9 1

Reference 10 d BAtte n u a to r

Refe re n ce20 d BAtte n u ato r

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

S i g n a l G e n e r a t o r M G 3 7 0 0 A

N e t w o r k  A n a l y z e r  E 5 0 7 1  C

1 0 1 9 1 9        1 8 - J u n - 1 9  ( C T T L ,  N o  J 1 9 X 0 5 1 2 5 )    J u n - 2 0
101547       18- Jun- 19  ( CTTL,  No J19X05125)         J un- 20
101548       18- Jun?19 (CTTL,  No J19X05125)         Jun-20
18N50W- 10dB 09- Feb- 18( CTTL,  No J18X01133)      Feb- 20
18N50W- 20dB  09- Feb- 18( CTTL,  No  J18X01132)     Feb- 20
SN 7307      24-May-19(SPEAG No EX3-7307-May19/2)   May-20
SN 1525      26-Aug-19(SPEAG, No DAE4-1525-Aug19)   Aug 一20

ID #        Cal Date(Calibrated by, Certificate No )  Scheduled Ca l ibration
6201052605   18-Jun-19 (CTTL,  No J19X05127)         Jun-20
MY46110673   24-Jan-19 (CTTL, No J19X00547)        Jan -20

                        N a m e         F u n c t i o n         S i g n a t u r e
Calibrated by

Reviewed by

Approved by

                                                                                                                                                                Issued November 08, 2019
This calibration certificate shall not be reproduced except   一n full without written approva一   。 f the laboratory
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7 1 ′ s
CALIBRATION LABORATORY

Add No 51 Xueyuan Road, Hai山an District, Beijing, 100191, China
Tel十86-10-62304633-2512     Fax十86-10-62304633-2504
E-mail cttl@chmattl com   Http //www chmattl cn

G 一。 s s a r y
T S L         t  i s s u e  s i m u - a t  一n g  l i q u  i d
NORMx , y , z       s e n s  i t  i v  i t y  i n  f r e e  s p a c e
C o n v F         s e n s  i t  i v  i t y  i n  T S L  /  N O R Mx , y , z
D C P         d 一。 d e  c o m p r e s s i o n  p o i n t
C F         c r e s t  f a c t o r  ( 1 / d u t y - c y c l e )  o f  t h e  R F  s i g n a l
A , B , C , D         m o d u l a t  i o n  d e p e n d e n t  l i n e a r i z a t  一。 n  p a r a me t e r s
Po l a r i z a t  i o n中  CD r o t a t  i on  a r ound  p r obe  a x  i s
P o l a r i z a t  i o n  8  8  r o t a t i o n  a r o u n d  a n  a x i s  t h a t  i s  i n  t h e  p l a n e  n o r ma l  t o  p r o b e  a x - s  ( a t  me a s u r e me n t  c e n t e r ) ,  i
                                                                                                                 8=0 is norma l to probe ax is

Connec t o r  Ang l e  i n f or ma t  i on  us ed  i n  DASY s ys t em t o  a  l  i gn  pr obe  s ens or  X t o  t he  r obo t  coor d  i na t e  sys t em
C a ！ ?b r a t i o n   ?s  P e r f o r m e d  A c c o r d?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 i 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 - r e l e s s  C o m m u n  i c a t  一。 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 i q u e s " ,  J u n e  2 0 1 3
b )  I E C  6 2 2 0 9 - 1 ,  " Me a s u r e me n t  p r o c e d u r e  f o r  t h e  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  ( S A R )  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  d e v i c e s  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  MH z  t o  6  G H z ) " ,
  J u l y  2 0 1 6
c)  I EC 62209- 2 ,  " Pr ocedur e  t o  de t e r mi ne  t he  Spec i f i c  Abs or p t  i on  Ra t e  ( SAR)  f or  wi r e  l e s s  communi ca t i on
  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  MH z  t o  6  G H z ) " ,  Ma r c h

   2 0 1 0
d )  KDB 8 6 5 6 6 4 ,  " S AR Me a s u r e me n t  Re q u i r e me n t s  f o r  1 0 0  MHz  t o  6  GHz "
M e t h o d s  A p p l i e d  a n d   一n t e r p r e t a t?。 n  o f  P a r a m e t e r s
.     NORMx, y , z  As s e s s e d  f o r  E- f i e l d  po  l a r i z a t i on  8=0  ( f : 590 0MHz  i n  TEM- c e l l ,  f >1 800 MHz  wa v e gu  i de )
   NORMx , y , z  a r e  o n l y  i n t e r me d i a t e  v a l u e s ,  i  e ,  t h e  u n c e r t a  i n t i e s  o f  NORMx , y , z  d o e s  n o t  e f f e c t  t h e

E` - f ield uncer tainty   一nside TSL (see be low ConvF)
NOR M( t ) x , y , z  =  NO R Mx , y , z *  f r e q u e n c y  r e s p o n s e  ( s e e  F r e q u e n c y  R e s p o n s e  C h a r t )  T h  i s
l i ne a r i z a t i on  i s  i mp- e me n t e d  i n  DASY4 s o f t wa r e  ve r s i o ns  l a t e r  t ha n  4  2  The  unc e r t a i n t y  o f  t h e
f r e q u e n c y  r e s p o n s e  i s  i n c l u d e d  i n  t h e  s t a t e d  u n c e r t a i n t y  o f  Co n v F
D C P x , y , z  D C P  a r e  n u me r i c a l  l i n e a r i z a t i o n  p a r a me t e r s  a s s e s s e d  b a s e d  o n  t h e  d a t a  o f  p o w e r  s w e e p
( n o  u n c e r t a i n t y  r e q u i r e d )  DC P  d o e s  n o t  d e p e n d  o n  f r e q u e n c y  n o r  me d  i a
PAR PAR i s  t he  Peak  t o  Ave r age  Ra t i o  t ha t  i s  no t  ca  l  i b r a t ed  bu t  de t e r mi ned  bas ed  on  t he  s  i gna l
c ha r a c t e r i s t - c s
Ax, y, z ,  Bx, y, z ,  Cx, y , z , VRx, y, zA, B, C are  numer i ca  l     ∣一near i za t  i on paramet er s  assessed based on the
d a t a  o f  p o we r  s we e p  f o r  s p e c i f i c  mo d u l a t i o n  s i g n a l  Th e  p a r a me t e r s  d o  n o t  d e p e n d  o n  f r e q u e n c y  n o r
me d i a  VR  i s  t h e  ma x i mu m c a l  i b r a t i o n  r a n g e  e x p r e s s e d  i n  RMS  v o l t a g e  a c r o s s  t h e  d i o d e
Co n v F  a n d  B o u n d a r y  E f f e c t  P a r a me t e r s  As s e s s e d  i n  f l a t  p h a n t o m u s i n g  E - f i e l d  ( o r  T e mp e r a t u r e
Trans f er  St andard  for  f : 5800MHz)  and i ns i de  wavegui de  us  i ng  ana l yt  i ca l  f i e l d  d  i s t r i but i ons  based on
p o w e r  m e a s u r e m e n t s  f o r  f  > 8 0 0 MH z  T h e  s a m e  s e t u p s  a r e  u s e d  f o r  a s s e s s m e n t  o f  t h e  p a r a m e t e r s
appl i ed  f or  boundar y  compensa t i on ( a l pha ,  dep t h)  of  wh- ch  t yp i ca  l  unce r t a i n t y  va  l ued  a r e  g  i ven
T h e s e  p a r a me t e r s  a r e  u s e d  i n  DAS Y 4  s o f t wa r e  t o  i mp r o v e  p r o b e  a c c u r a c y  c l o s e  t o  t h e  b o u n d a r y
The  s e ns i t  i v i t y  i n  TSL c o r r e s ponds  t o  NORMx, y , z *  ConvF  whe r e by  t he  un c e r t a i n t y  c o r r e s ponds  t o
t ha t  g  i ve n  f o r  ConvF  A f r e que nc y  de pe nde n t  Conv F  i s  u s e d  i n  DASY ve r s  i on  4  4  a nd  h i ghe r  wh i c h
a l l ows  extending the  val idi ty  f rom士50MHz t 。 士100MHz
Sphenca l  i so t r opy  ( 3D devi a t i on  f r om i so t r opy)  i n  a  f i e l d  of  l ow gr ad i en t s  r ea l i zed  us  i ng  a  f l a t
p h a n t o m  e x p o s e d  b y  a  p a t c h  a n t e n n a
S e n s o r  Of f s e t  Th e  s e n s o r  o f f s e t  c o r r e s p o n d s  t o  t h e 。 什s e t  o f  v i r t u a l  me a s u r e me n t  c e n t e r  f r o m t h e
pr obe  t i p  ( on  pr obe  ax i s )  No  t 。 一e r ance  r equ i r ed
C o n n e c t o r An g l e  T h e  a n g l e  i s  a s s e s s e d  u s - n g  t h e  i n f o r ma t i o n  g a i n e d  b y  d e t e r m- n i n g  t h e  N O R Mx
( no  unce r t a i n t y  r equ i r ed)
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——   C A L I B R A T I O N  L A B O R A T O R Y

Add No 51 Xueyuan Road, Haidian District, Beijing, 100191, China
Tel 十86-10-62304633-2512    Fax十86-10-62304633-2504
E ． 宜n a i l  c t t l @ c h i n a t t l  c o r n

Probe EX3DV4

SN:  7 4 4 5

Cal  ibrated November  06,  2019

Ca∣ 一brated for DASY/EASY Systems
( N o t e  n o n - c o m p a t i b l e  w - t h  D A S Y 2  s y s t e m  ' )
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CAUBRA71ON LABORATORY

Add No 51 Xueyuan Road, Haidian District, Beijing, 100191, China
Tel 十86-10-62304633-2512    Fax十86-10-62304633-2504
E - m a i l  c t t l @ c h m a t t l  c o r n

DASY/EASY-Parameters of Probe: EX3DV4-S N : 7445

B a s i c  C a - i b r a t i o n  P a r a m e t e r s
S e n s o r  X S e n s o r Y S e n s o r  Z Unc (k=2)

Norm(NV/(V/m)2)A 0 38 0 53 0 38 士100%
DCP(mV)B 99 8 1 0 3 2 102 4

M o d u - a t i o n  C a l i b r a t?。 n  P a r a m e t e r s
U心 C o m m u n i c a t 一。 n

S y s t e m  N a m e

A
dB

B
dBJIIV

C 。
dB

VR
mV

Unc E
(k=2)

。 CW X 0 0 0 0 1 0 0 00 151 8 土32%
Y 0 0 0 0 1 0 187 1
Z 0 0 0 0 1 0 147 0

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  一c h  f o r  a  n o r m a 一 d  一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 山t y  o f  a p p r o x i m a t e l y  9 5 %

A  T h e  u n c e r t a i n t i e s  o f  N o r m  X ,  Y ,  Z  d o  n o t  a f f e c t  t h e  E 2 - f i e l d  u n c e r t a i n t y  i n s  一d e  T S L  ( s e e  P a g e  5  a n d  P a g e  6 )
13 K 1    ． 一一一一一∥一一一一一一且 一一→一一一一→一一且一－
  I v u r n e n c a i  u n e a n z a t 一。 n  p a r a m e t e r  u n c e r t a  i n t y  n o t  r e q u  一r e a
E i 一一～“一一I   .I.      ． 一  一』一且一一一一一一一I   → 一→一一 iL一 一一一一    一lc→  一且一一   ；
 U n c e i  L a n n y     ?s  u e t e r m i n e a  u s - n g  t h e  m a x  a e v  一a n o n  f r o m  l i n e a r  r e s p o n s e  a p p - y a n g  r e c t a n g u i a r  a i s t n o u u o n
a n d  i s  e x p r e s s e d  f o r  t h e  s q u a r e  o f  t h e  f i e l d  v a l u e

C e r t i f i c a t e  N o  Z 1 9 - 6 0 3 7 8         P a g e  4  o f  1  1
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DASY/EASY-Parameters of Probe: EX3DV4-S N : 7445

C a l i b r a t i o n  P a r a m e t e r  D e t e r m?n e d   ?n  H e a d  T i s s u e  S?i i i > J - a t?n g  M e d i a

f  [ MHz ]  c
  R e l a t i v e

Perm ?t t i v- ty  F

C o n d u c t i v i t y

    ( S / m )  F
ConvF X ConvF Y C o n v F  Z Alphas

Depth G
(mm)

Unct
(k=2)

835 41 5 0 90 9 69 9 69 9 69 0 12 1 40 士12 1%
1750 40 1 1 37 8 38 8 38 8 38 0 19 1 39 士12 1%
1900 40 0 1 40 8 03 8 03 8 03 0 2 1 1 04 士12 1%
2450 39 2 1 80 7 50 7 50 7 50 0 43 0 79 士12 1%
2600 39 0 1 96 7 24 7 24 7 24 0 43 0 90 士12 1%
5750 35 4 5 22 4 64 4 64 4 64 0 40 1 65 士1 3 3 %

' F r e q u e n c y  v a  l i d i t y  a b o v e  3 0 0  MHz  o f 士1 0 0 MHz  o n l y  a p p l  i e s  f o r  DAS Y v 4  4  a n d  h i g h e r  ( P a g e  2 ) ,  e l s e  i t  i s  r e s t r i c t e d  t o

士5 0 MHz  T h e  u n c e r t a i n t y  i s  t h e  R S S  o f  C o n v F  u n c e r t a i n t y  a t  c a l i b r a t i o n  f r e q u e n c y  a n d  t h e  u n c e r t a 取my  f o r  t h e  i n d i c a t e d

f r e q u e n c y  b a n d  F r e q u e n c y  v a  l  i d  i t y  b e l o w  3 0 0  MHz  i s 士 1 0 ,  2 5 ,  4 0 ,  5 0  a n d  7 0  MHz  f o r  C o n v F  a s s e s s me n t s  a t  3 0 ,  6 4 ,  1 2 8 ,

1 5 0  a n d  2 2 0  MHz  r e s p e c t i v e l y  Ab o v e  5  GH z  f r e q u e n c y  v a l  i d  i t y  c a n  b e  e x t e n d e d  t 。 士 1 1 0  MH z

F At  f r e q u e n c y  b e l o w 3  GHz ,  t h e  v a l  i d  i t y  o f  t i s s u e  p a r a me t e r s  ( c  a n d  a )  c a n  b e  r e  l a x e d  t 。 士1 0 % i f  l i q u i d  c o mp e n s a t i o n

f o r mu  l a  i s  a p p l i e d  t o  me a s u r e d  S AR  v a l u e s  At  f r e q u e n c i e s  a b o v e  3  GHz ,  t h e  v a  l  i d  i t y  o f  t i s s u e  p a r a me t e r s  ( E  a n d  Q)  i s

r e s t r i c t e d  t 。 士5 % T h e  u n c e r t a i n t y  i s  t h e  R S S  o f  t h e  C o n v F  u n c e r t a i n t y  f o r  i n d  i c a t e d  t a r g e t  t - s s u e  p a r a me t e r s

GAl p h a / De p t h  a r e  d e t e r mi n e d  d u r i n g  c a  l i b r a t  i o n  S P E AG wa r r a n t s  t h a t  t h e  r e ma  i n  i n g  d e v  i a t i o n  d u e  t o  t h e  b o u n d a r y

e f f e c t  a f t e r  c o mp e n s a t i o n     一s  a l wa y s  l e s s  t h a n 士 1  % f o r  f r e q u e n c i e s  b e  l o w 3  GHz  a n d  b e l o w士2 % f o r  t h e  f r e q u e n c i e s

b e t we e n  3 - 6  GHz  a t  a n y  d  一s t a n c e  l a r g e r  t h a n  h a  l f  t h e  p r o b e  t i p  d i a me t e r  f r o m t h e  b o u n d a r y

C e r t i f i c a t e  N o  Z 1 9 - 6 0 3 7 8         P a g e  5 o f  1  1
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DASY/EASY-Parameters of Probe:  EX3DV4-SN: 7445

C a l i b r a t i o n  P a r a m e t e r  D e t e r m i n e d  i n  B o d y  T i s s u e  S?m u - a t?n g  M e d i a

f [MHz]c           Relative
Permittiv-ty F

C o n d u c t i v i t y

    ( S / M )  F
ConvF X ConvF Y C o n v F  Z Alphas

Depth G
(mm)

Unct
(k=2)

835 55 2 0 97 9 74 9 74 9 74 0 13 1 53 士12 1%
1750 5 3 4 1 49 8 03 8 03 8 03 0 16 1 28 士12 1%
1900 53 3 1 52 7 70 7 70 7 70 0 16 1 27 士12 1%
2450 52 7 1 95 7 39 7 39 7 39 0 43 0 96 士12 1%
2600 52 5 2 16 7 14 7 14 7 14 0 58 0 73 士12 1%
5750 48 3 5  9 4 4 0 6 4 06 4 06 0 50 1 50 士1 3 3 %

訕F r e q u e n c y  v a l  i d  i t y  a b o v e  3 0 0  MHz  o f 土1 0 0 MHz  o n l y  a p p l i e s  f o r  DAS Y v 4  4  a n d  h  i g h e r  ( P a g e  2 ) ,  e  l s e  i t  i s  r e s t r i c t e d  t o

士5 0 MHz  T h e  u n c e r t a  i n t y  i s  t h e  RS S  o f  Co n v F  u n c e r t a  i n t y  a t  c a  l  i b r a t i o n  f r e q u e n c y  a n d  t h e  u n c e r t a i n t y  f o r  t h e  i n d i c a t e d

f r e q u e n c y  b a n d  F r e q u e n c y  v a l  i d  i t y  b e  l o w  3 0 0  MH z  i s 士 1 0 ,  2 5 ,  4 0 ,  5 0  a n d  7 0  MHz  f o r  C o n v F  a s s e s s me n t s  a t  3 0 ,  6 4 ,  1 2 8 ,

1 5 0  a n d  2 2 0  MHz  r e s p e c t i v e  l y  A b o v e  5  G Hz  f r e q u e n c y  v a  l i d i t y  c a n  b e  e x t e n d e d  t 。 土 1 1 0  MH z

FAt  f r e q u e n c y  b e l o w 3  GHz ,  t h e  v a  l  i d  i t y  o f  t i s s u e  p a r a me t e r s  ( E  a n d  a )  c a n  b e  r e  l a x e d  t 。 士1 0 % i f  l i q u i d  c o mp e n s a t i o n

f o r mu  l a  i s  a p p  l  i e d  t o  me a s u r e d  S AR v a  l u e s  At  f r e q u e n c i e s  a b o v e  3  GHz ,  t h e  v a l i d  i t y  o f  t i s s u e  p a r a me t e r s  ( E  a n d  a )  i s

r e s t r i c t e d  t 。 士5 % T h e  u n c e r t a  i n t y  i s  t h e  R S S  o f  t h e  C o n v F  u n c e r t a i n t y  f o r  i n d  i c a t e d  t a r g e t  t i s s u e  p a r a me t e r s

G Al p h a / De p t h  a r e  d e t e r mi n e d  d u r i n g  c a  l  i b r a t  i o n  S P E AG wa r r a n t s  t h a t  t h e  r e ma  i n i n g  d e v i a t i o n  d u e  t o  t h e  b o u n d a r y

e f f e c t  a f t e r  c o m p e n s a t i o n  i s  a l w a y s  l e s s  t h a n 士 1 %  f o r  f r e q u e n c i e s  b e l o w  3  G H z  a n d  b e l o w 士2 %  f o r  t h e  f r e q u e n c i e s

b e t we e n  3 - 6  GHz  a t  a n y  d  i s t a n c e  l a r g e r  t h a n  h a  l f  t h e  p r o b e  t i p  d i a me t e r  f r o m t h e  b o u n d a r y

C e r t i f i c a t e  N o  Z 1 9 - 6 0 3 7 8         P a g e  6  o f  1  1
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F r e q u e n c y  R e s p o n s e  o f  E?F i e l d
(TEM?Cell: ifil10 EXX, Waveguide: R22)
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U n c e r t a i n t y  o f  F r e q u e n c y  R e s p o n s e  o f  E - f i e - d  士7  4 %  ( k = 2 )

C e r t i f i c a t e  N o  Z 1 9 - 6 0 3 7 8         P a g e  7  o f  I  I
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R e c e i v i n g  P a t t e r n  ( 0 ) ,  8 = 0 °

f=600 MHz,  TEM        f=1800 MHz,  R22

I 卸 占 叫 一 嗡 也 一 4 — — ： 一 十 一 謙 州 →。                               1 墩 ）

2 7 0         2 7 0
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富
U 。 。
．仁。

g
W

     - 0 5

      一1  。
- 1 5 0         - 1 0 0         - 5 0         0         5 0         1 0 0         1 5 0

U n c e r t a?m y  o f  A x i a ！   一s o t r o p y  A s s e s s m e n t  士1  2 %  ( k = 2 )

C e r t i f i c a t e  N o  Z 1 9 - 6 0 3 7 8         P a g e  8  o f  1 1
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Dynamic Range f(SARhead)
     (TEM cell ,  f = 900 MHz)
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                                                                         Uncertainty of Linearity Assessment 士。9% (k=2)
Certificate No Z19-60378        Page 9 of 11
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C o n v e r s i o n  F a c t o r  A s s e s s m e n t

f=835 MHz, WGLS R9(H-convF)    f=1750 MHz, WGLS R22(H-convF)

： 卜斗斗一一一干一4  ！       3 0 0 0 2 5  0 0 一∣一＝一中一一；
3。 。 入    ∣

                                                                                             z[mml        I        zlmml

D e v i a t i o n  f r o m  I s o t r o p y  i n  L i q u i d
。
8

1

。

0 6

0 4

。 2

逐  。 。
N ′。 二

                一。，

       一。

印

3 0 0      1 -   - 1 1

     s i n     0

－
- 1 0   - 0 8 0  - 0 6 0  - 0 4 0  - 0  2 0  0  0 2 0   0 4 0   0 6 0   0 8 0    1 0

U n c e r t a i n t y  o f  S p h e r i c a l  I s o t r o p y  A s s e s s m e n t  土3  2 %  ( K = 2 )

C e r t i f i c a t e  N o  Z 1 9 - 6 0 3 7 8         P a g e  1 0  o f  1  1
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DASY/EASY-Parameters of Probe: EX3DV4-S N : 7445

O t h e r  P r o b e  P a r a m e t e r s

S e n s o r  A r r a n g e m e n t T r i a n g u l a r

C o n n e c t o r  A n g - e  ( °) 11。

M e c h a n?c a - S u r f a c e  D e t e c t?。 n  M o d e e n a b - e d

O p t i c a l  S u r f a c e  D e t e c t i o n  M o d e d i s a b l e

Probe Overall Length 3 3 7 m m

P r o b e  B o d y  D?a m e t e r 1 0 m m

Tip Length 9 m m

T i p  D?a m e t e r 2  5 m m

P r o b e  T i p  t o  S e n s o r  X  C a l i b r a t i o n  P o i n t 1 m m

P r o b e  T i p  t o  S e n s o r  Y  C a l?b r a t i o n  P o i n t 1 m m

P r o b e  T?p  t o  S e n s o r  Z  C a l?b r a t?。 n P 。 ?n t 1 m m

R e c o m m e n d e d  M e a s u r e m e n t  D?s t a n c e  f r o m  S u r f a c e 1  4 m m

C e r t i f i c a t e  N o  Z  1 9 - 6 0 3 7 8         P a g e  1  1  o f  1 1
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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 :   Z 1 8?6 0 1 9 4

CAL-1Li1一。 N CERTIFICATE

O b j e c t         D 7 5 0 V 3 - S N :  1 1 7 3

C a l i b r a t i o n  P r o c e d u r e ( s )           F F - Z 1 1 - 0 0 3 - 0 1

                                                                                            Calibration Procedures for dipole validation kits

C a l i b r a t i o n  d a t e :         J u n e  2 1 ,  2 0 1 8

T h i s  c a l i b r a t i o n  C e r t i f i c a t e  d o c u m e n t s  t h e  t r a c e a b  i l i t y  t o  n a t i o n a l  s t a n d a r d s ,  w h i c h  r e a l  i z e  t h e  p h y s i c a l  u n  i t s  o f

m e a s u r e m e n t s ( S  I ) .  T h e  m e a s u r e m e n t s  a n d  t h e  u n c e r t a i n t i e s  w i t h  c o n f i d e n c e  p r o b a b i - i t y  a r e  g  i v e n  o n  t h e  f o  l l o w i n g

p a g e s  a n d  a r e  p a r t  o f  t h e  c e r t i f i c a t e .

A  l l  c a l  i b r a t i o n s  h a v e  b e e n  c o n d u c t e d  i n  t h e  c  l o s e d  l a b o r a t o r y  f a c i l i t y :  e n v i r o n m e n t  t e m p e r a t u r e ( 2 2 士3 ) °C  a n d

h u m  i d i t y < 7 0 % .

C a l  i b r a t i o n  E q u i p m e n t  u s e d  ( M& T E  c r i t i c a - f o r  c a l i b r a t i o n )

Primary Standards        ID #        Cal  Date(Calibrated by,  Certificate No.)    Schedu 一ed Calibration
Power Meter NRVD
Power sensor NRV-Z5
Reference Probe EX3DV4
DAE4

Secondary Standards

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 1 7 X 0 8 7 5 6 )         O c t - 1 8
SN 7464      12-Sep?1 7(S PEAG, No. EX3-7464-Sep17)        Sep-18
SN 1525      02一○ct-17(SPEAG,No.DAE4-1525一○ct l7)        Oct-18

ID #        Ca 一Date(Ca librated by, Certificate No.)     Schedu 一ed Ca libration
S  i g n a  l  G e n e r a t o r  E 4 4 3 8 C

N e t w o r k A n a l y z e r  E 5 0 7 1  C

MY4 9 0 7 1 4 3 0    2 3 - J a n - 1 8  ( CT T L ,  No . J I 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  ( CT TL,  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         .  S i g n a t u r e
Calibrated by

Reviewed by

Approved by

                                                                                                                                    Issued: June 26, 2018
Th is calibration certificate sha l l not be reproduced except in full without written approval of the laboratory.
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G 一。 s s a r y :
T S L         t i s s u e  s - m u  l a t i n g ∣ 一q u i d
C o n v F         s e n s i t i v i t y  i n  T S L  I  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 i 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 l 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 i r e m e n t s  f o r  1 0 0  M H z  t o  6  G H z

Additional Documentation:
e) DASY4/5 System Handbook

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 :
.    M e 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 .  A l  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  i n d  一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     一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  i 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 尺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 尺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

                   connector.
   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 resu lt .

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 i o 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

？ 壟 旦 週 9 里 三 9 D f 囤 些 旦 ！ 夕 旦 查 1 旦 ！ 旦 § P 9 ！ 里 世 旦 旦 9 D 夕 旦 9 旦 」 — — 一 — — — — 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
— — — — — — — — 4 一 — — — — — — — — 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 — — ～ 十 — — — — 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 4 — — — — 一 一 — — — — — —

∣ D i s t a n c e  D i p o l e  C e n t e r  -  T S L     ∣      1 5  m m           ∣         w i t h  S p a c e r
— — 一 一 — — 4 — — — — ． — — — — 一 — — — — 一 — —

∣ 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
∣ — — ． — — ‧ — — 一 叫 — — — — — — 一 一 一 — — — — 一 — — 一 一 — —

∣  F r e q u e n c y                      ∣         7 5 0  M H z 士  1  M H z
  I                                                                                                                                I                                                                 ——1一一一一一一 ——

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

夔義鞋薄封
SAR result with Head TSL

SAR averaged over 1 cm3 (1 g)  of  Head TSL Cond ition

S A R  m e a s u r e d 250 mW input power 2 . 0 2 m W / g

SAR f o r  nom i na  l  He a d  TSL pa r a me t e r s norma l ized to 1W 8. 26mW/ g士18. 8  % ( k=2)

SAR averaged over 10 cm3 (10 g)  of  Head TSL Condition

S A R  m e a s u r e d 250 mW input power 1.34mW/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 ma l i z e d  t o  1 W 5 . 4 5  m W  / g 土1 8 . 7  %  ( k = 2

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

辱莓轟揖莖
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    ∣        C o n d i t i o n

  ∣S A R m e a s u r e d                                  ∣     2 5 。 m W   I n p u t p 。 w e r     ∣       2  1 3 m W′g          ∣      — — 一 ． — — 『 一 一 ． — — — — 一 一 一 → — — 一 一 一 一 一 — —
  ∣SAR for  nomina 一Body TSL parameter s            ∣        normal ized to 1W    1 8. 65 mW /g士18. 8 % (k=2)      」                          — — — — — — 一 一 — — — — — — — — — —

           I SAR averaged over 10 cm3 (10 g) of Body TSL      ‘     一 一 — — — — 一 一 一 一 — — — — — — 一 一 一 — — — — — — 一 — — 一 一 — —
  ∣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      ∣        1 . 4 1  m W  /  g          ——一－

  ∣SAR for nom ina l  Body TSL parameters          一
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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 55.20-3.01j0
Return Loss - 2 4 . 9 d B

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 52 . 30 - 4 . 51 j 0

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

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

Electrical Delay (one d irection)                                                                             。  ?900 ns

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  一n g  l 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 。  一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 .

Addi t ional  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  1 . 2 0 1 8
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 750 MHz; Type: D750V3; Serial: D750V3 - SN: 1173
  Communication System: UID 0, CW; Frequency: 750 MHz; Duty Cycle: 1:1
  Medium parameters used: f = 750 MHz; a = 0.869 S/m; sr = 42.6; p = 1000 kg/m3
   Phantom section: Right Section

DASY5 Configuration:

Probe: EX3DV4 - SN7464; ConvF(10.57, 10.57, 10.57) @ 750 MHz; Calibrated:
9/12/2017
Sensor-Surface: 1.4mm (Mechanical Surface Detection)
Electronics: DAE4 Sn1525; Calibrated: 10/2/2017
Phantom: MFP-V5.1 C ; Type: QD 000 P5I CA; Serial: 1062
Measurement SW: DASY52, Version 52.10 (1); SEMCAD X Version 14.6.1 1
(7439)

Dipole Calibration/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm
Reference Value = 54.00 V/m; Power Drift = 0.03 dB
Peak SAR (extrapolated) = 3.05 W/kg
SAR(1 g) = 2.02 W/kg; SAR(10 g) = 1.34 W/kg
Maximum value of SAR (measured) = 2.70 W/kg

-2.00

-4.00

- 6 . m

- 8 ． m

-1。 ．m

0 dB = 2.70 W/kg = 4.31 dBW/kg
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I m p e d a n c e  M e a s u r e m e n t  P 一。 t  f o r  H e a d  T S L

 T r l  S 1 1  L O g  M a g  1 0 . 0 0 d 日╱ R e f  0 . 0 0 0 d B  [ F 1  D e l ]

     5 。 ． 。 。 不 i 不 而 而 6 而 6 不 i i i 三 兀 乏 萬 兀 百 6 6 刁 i — — 一 — — — — 一 — — — — 一 — — — — 一 — —

 4 0 . 0 0
   3 。 ． 。 。   ∣                                                                                                                                                ∣

           I         I
   2 。 ． 。 。   ∣                                                                                                                                                ∣

                一                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                －
  1 0 . 0 0

          ∣                                                                   ∣
    。 ． 。 。 。 麒                                                                                   必

       一1 0 . 0 0 ∣                一’～——一                                              ——一——一一一        1  I

〞 。 ． 。 。 ∣               ╲ 造 ′ ╱ ′                  ∣
  一3 。 ． 。 。   ∣                                                                                                                                                             ∣

- 4 0 . 0 0
                              ∣                                                                                                                                                                                                                                                                                                                                                          ∣

  一 5 0 . 0 0  1 _ - — 一 — — 一 — — — — 一 — — — — 不 — — — — 一 — — — — 」
＞1 M  S 1 1  S m i t h  ( R + j x )  s c a l e  1 . 0 0 0 u  [ F 1  D e l ]

> 1   7 5 0 . 0 0 0 0 0  M H z    5 5 . 1 6 7 。  一3 . 0 1 1 1

1  S t M . 5 5 0 臃 心 二 — —         I F 日 w  1 0 0  H t '                                             —         S O o o  9 5 0 · 咀 i z
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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  B o d y  T S L         D a t e :  0 6 . 2 1 . 2 0 1 8
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 750 MHz; Type: D750V3; Serial: D750V3 ?SN: 1173
  Communication System: UID 0, CW; Frequency: 750 MHz; Duty Cycle: 1:1
  Medium parameters used: f = 750 MHz; 6 = 0.936 S/m; sr = 54.56; p = 1000 kg/m3

   Phantom section: Center Section
DASY5 Configuration:

Probe: EX3DV4 ?SN7464; ConvF(10.63, 10.63, 10.63) @ 750 MHz; Calibrated:
9/12/2017
Sensor-Surface: 1.4mm (Mechanical Surface Detection)
Electronics: DAE4 Sn1525; Calibrated: 10/2/2017
Phantom: MFP-V5. I C ; Type: QD 000 P51 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 = 53.99 V/m; Power Drift = -0.02 dB
Peak SAR (extrapolated) = 3.14 W/kg
SAR(1 g) = 2.13 W/kg; SAR(10 g) = 1.41 W/kg
Maximum value of SAR (measured) = 2.80 W/kg

dB
。

-1.98

-3.97

-5.95

-7.94

-9?92

0 dB = 2.80 W/kg = 4.47 dBW/kg
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Impedance Measurement Plot for Body TSL

T r l  S 1 1  L o g  Ma g   ?1 0 . 0 0 d 日╱ R e f  0 . 0 0 0 d e  [ F 1  D e

  5 0 . 0 0       l   > 1      7 5 0 . 0 0 0 0 0  M H Z  一 2 6 . 0 9 2  d e

 4 0 . 0 0

    3 。  ?   。 。     ！                                                                                                                                                                                                                                                                                                                                                          －

    2 。 ． 。 。   ∣                                                                                                                                                ∣

  1 。 ． 。 。 ∣                                                                                                            ∣

  r 一 一 一 一 ＼ ╱ 一 一 一 可

  一 4 0 . 0 0     l          1

  一 5 0 . 0 0                                           — 一 — — — — — — 一 — — 一 一 一 」

卜  M  s i l  s m i t h  ( R + j x )  s c a l e  1 . 0 0 0 U  [ F 1  D e l ]

> 1   7 5 0 . 0 0 0 0 0  MH z   5 2 . 3 3 8 。  一4  馬5 0 9 5

r s t ， t 9 5 0  ' S W
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                         Annual validation for test lab. 

Appendix Annual validation for Test Lab. 

General calibration information 

Date 2019.10.15 

Test Laboratory ShenZhen Morlab Communications Technology Co., Ltd. 

Antenna serial No. D750V3-SN:1173 

 

Antenna Parameters with Head TSL 

Impedance, transformed to feed point 57.84Ω-1.53jΩ 

Return Loss -22.61dB 

 

 

General Antenna Parameters and Design 

Electrical Delay (one direction) 1.276 ns 

 

After long term use with 100W radiated power，only a slight warming of the 

dipole near the feed point can be measured 
 

The dipole is made of standard semirigid coaxial cable. The center conductor of 

the feeding line is directly connected to the second arm of the dipole. The 

antenna is therefore short-circuited for DC-signals. On some of the dipoles, small 

end caps are added to the dipole arms in order to improve matching when loaded 

according to the position as explained in the "Measurement Conditions" paragraph. 

The SAR data are not affected by this change. The overall dipole length is still 

according to the Standard No excessive force must be applied to the dipole arm， 

because they might bend or the soldered connections near the feed point may be 

damaged . 

 

 

 

 

 

 

 



                         Annual validation for test lab. 

 

 

 

 

 

 

 

 

 

 

 

 



                         Annual validation for test lab. 

 

Appendix Impedance Measurement Plot for Head TSL 
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CALIBRAT一。 N CERTIFICATE

O b j e c t         D 8 3 5 V 2  自 S N :  4 d 2 2 7

C a  l  i b r a t i o n  P r o c e d u r e ( s )

                                C a l i b r a t i o n  P r o c e d u r e s  f o r  d  i p o l e  v a l i d a t i o n  k i t s

C a l i b r a t i o n  d a t e :         J u n e  2 2 ,  2 0 1 8

T h i s  c a - i b r a t i o n  C e r t i f i c a t e  d o c u m e n t s  t h e  t r a c e a b i  l i t y  t o  n a t i o n a l  s t a n d a r d s ,  w h i c h  r e a l i z e  t h e  p h y s i c a l  u n i t s  o f

m e a s u r e m e n t s ( S  I ) .  T h e  m e a s u r e m e n t s  a n d  t h e  u n c e r t a i n t i e s  w i t h  c o n f i d e n c e  p r o b a b i l i t y  a r e  g i v e n  o n  t h e  f o l l o w i n g

p a g e s  a n d  a r e  p a r t  o f  t h e  c e r t i f i c a t e .

A l l  c a l i b r a t i o n s  h a v e  b e e n  c o n d u c t e d  i n  t h e  c l o s e d  l a b o r a t o r y  f a c i l i t y :  e n v i r o n m e n t  t e m p e r a t u r e ( 2 2 士3 ) °C  a n d

h u m i d i t y < 7 0 % .
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I n  C o l l a b o r a t i o n  w i t h

霆z71′訛蠡； ； 矗蠡詰
Add: No.51 Xueyuan Road, Haidian District, Beijing, 100191, China
Tel： 十86-10-62304633-2079    Fax： 十86-10-62304633-2504
E-mail: cttl@chinattl.com http://www?chinattl.cn

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  i 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 - 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 ）    一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 i 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 i 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  一。 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 l 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 i r e m e n t s  f o r  1 0 0  M H z  t o  6  G H z

Additional Documentation:
e) DASY4/5 System Handbook

M e t h o d s  A p p l i e d  a n d   一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 :
   M e 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 .  A l  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  i 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 - 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 i 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

                         connector.
.    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  一c u  l a t e  t h e

      n o mi n a l  S AR r e s u  l 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 i o 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 - m a t e l y  9 5 % .
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9      In Collaboration with

s 一 上 」 」 一 」
CAUBRA71ON LABORATORY

Add: No.5 1 Xueyuan Road, Haidian District, Beijing, 100191, China
Tel： 十86-10-62304633-2079    Fax： 十86-10-62304633-2504
E-mail: cttl@chinattl.com        http://www.chinattl.cn

M e a s u r e m e n t  C o n d i t i o n s

？ △ 旦 X 邊 y 坐 ⋯ 匹 9 D 互 9 些 旦 些 D 遞 旦 旦 旦 § p 9 璽 豐 旦 旦 9 D 上 旦 9 旦 1 一 — — — — — — — — — — — —

∣D A S Y  V e r s i o n                                                                                           一         D A S Y 5 2          1         5 2 . 1 0 . 1 . 1 4 7 6
— — 一 — — 一 一 — — 一 ． ． ． — — — — 一 一 — — 4

∣ 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 — —

∣ 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 一 一 — —

I  D i s t a n c e  D i p o l e  C e n t e r  -  T S L
— — 一 一 一 — — 一 — — — — — — — — 一 一 — — → — — — — 一 — — 一 一 — — 叫

i 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         I
  L — — — — 一 — — — — — —  — — — — 一 — — — —

I  F r e q u e n c y
  l                                                                                                                                                                一                                                                                                                                                                一                                                                                                                                                                 －

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

曼噩鑰毒！ 黑
SAR resu-t with Head TSL

SAR averaged over 1 Cm3 (1 g) of Head TSL Condition

S A R  m e a s u r e d 250 mW input power 2 . 3 8 m W / g

SAR f o r  n o mi n a  l  He a d  T S L p a r a me t e r s norma lized to 1W 9. 34mW/ g士18. 8  % ( k=2)

SAR averaged over 10 cm3 (10 g) of  Head TSL Co n d i t i o n

S A R  m e a s u r e d 250 mW input power 1 . 5 4 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 6 . 0 7  m W  / g 士1 8 . 7  %  ( k = 2 )

Bo d y  T S L p a r a me t e r s

睫篡盈中丰封
S A R  r e s u l t  w i t h  B o d v  T S L

  ∣S A R  a v e r a g e d  o v e r  1  c m3  ( 1  g )  o f  B o d y  T S L

  ∣S A R  m e a s u r e d      ∣— — ． — — 一 — — — — — — — — — — — — — — — — ， — — — — — — 一 — — 一 — —
  ∣SAR for  nom ina l  Body TSL parameters            ∣        norma l  ized to 1W    1 9.61 mW /g士18.8 % (k=2)      ‘            一 ． ． ． — — 一 一 一 — — — — 一 一 — — 一 — — — — — — 一 — — — —

  I  SAR averaged over  10  cm3 ( 10  g)  of  Body TSL      — — 一 一 一 — — 一 — — → — — 一 — — 一 — — ． 一 斗 — —
  ∣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 . 6 1  m W  /  g
    — — ． 一 — — — — 一 — — 一 一 一 ． — — — — — — 一 一 一 — — 一 一 一 — — — — — — 一 一 — — 圳
  ∣SAR for  nomina l  Body TSL parameters            ∣        normal  i zed to 1W    1 6.31 mW /g士18. 7 % (k=2)
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In Collaboration with

,7_111: T _ ` j r . I *-1:7' 1L*1;i1

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

A p p e n d i x  ( A d d i t i o n a - 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 m p e d a n c e ,  t r a n s f o r m e d  t o  f e e d  p o i n t 54.00一 1.13j0

R e t u r n  L o s s - 28.0dB

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

- 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 48.60- 3.91j0

R e t u r n  L o s s - 27 . 5dB

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

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  l 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 .

Addi t ional  EUT Data

C e r t i f i c a t e  N o :  Z  1 8 - 6 0 1 9 5         P a g e  4  o f  8



In Collaboration with

CAUBRAT1ON LABORATORY

Add: No.51 Xueyuan Road, Haidian District, Beijing, 100191, China
Tel： 十86-10-62304633-2079    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  H e a d  T S L         D a t e :  0 6 . 2 1 . 2 0 1 8
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN: 4d227
  Communication System: UID 0, CW; Frequency: 835 MHz; Duty Cycle: 1:1
  Medium parameters used: f = 835 MHz; 6 = 0.922 S/m; cr = 41.29; p = 1000 kg/m3
  Phantom section: Right Section
DASY5 Configuration:

Probe: EX3DV4 - SN7464; ConvF(10.28, 10.28, 10.28) @ 835 MHz; Calibrated:
9/12/2017
Sensor-Surface: 1.4mm (Mechanical Surface Detection)
Electronics: DAE4 Sn1525; Calibrated: 10/2/2017
Phantom: MFP-V5.1 C ; Type: QD 000 P51 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 = 56.84 V/m; Power Drift = 0.04 dB
Peak SAR (extrapolated) = 3.69 W/kg
SAR(1 g) = 2.38 W/kg; SAR(10 g) = 1.54 W/kg
Maximum value of SAR (measured) = 3.24 W/kg

dB
。

-2.16

-4.32

-6.48

-8.64

-10.80

0 dB = 3.24 W/kg = 5.11 dBW/kg
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-n Collaboration with

CAUBRATION LABORATORY

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

I m p e d a n c e  M e a s u r e m e n t  P l o t  f o r  H e a d  T S L

吧 聽 1 ！ ！ 「 ； ！ ； 奪 ： ： ！ 罕 禁 ： ： ！ ： ： 上 竺 旦 一 — — — — — — — — — — 1

4 0 . 0 0 3 0 . 0 0

  ！            ！

  汀 一 一 一 一 一 、 丫 一 一 一 一 i

3 0 . 0 0 4 0 . 0 0

- 5 0 . 0 0            — 一 — — — — 一 — — 一 → — — — — → — — 一 — — 一 山

卜 R  s 1 1  S m i t h  ( R + j X )  s c a l e  1 . 0 0 0 U  [ F 1  D e l ]

> 1   8 3 5 . 0 0 0 0 0  M H z   5 3 . 9 9 4 。  一1 . 1 2 6 6

矗 圭 。 籌 梅 七 — — 皴 螳 痂 ； 七 — — → ～ 心 ‧ 『

C e r t i f i c a t e  N o :  Z 1 8 - 6 0 1 9 5         P a g e  6  o f  8



I n  C o l l a b o r a t i o n  w i t h

五z71′黜：競； ；矗荔急詰
Add: No.5 1 Xueyuan Road, Haidian District, Beijing, 100191, China
Tel： 十86-10-62304633-2079    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 2 . 2 0 1 8
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN: 4d227
  Communication System: UID 0, CW; Frequency: 835 MHz; Duty Cycle: 1:1
  Medium parameters used: f = 835 MHz; 6 = 0.998 S/m; £r = 53.71; p = 1000 kg/m3

   Phantom section: Center Section
DASY5 Configuration:

Probe: EX3DV4 一SN7464; ConvF(10.21, 10.21, 10.21) @ 835 MHz; Calibrated:
9/12/2017
Sensor-Surface: 1.4mm (Mechanical Surface Detection)
Electronics: DAE4 Sn1525; Calibrated: 10/2/2017
Phantom: MFP-V5.1 C ; Type: QD 000 P5I CA; Serial: 1062
Measurement SW: DASY52, Version 52.10 (1); SEMCAD X Version 14.6.1 1
(7439)

Dipole Calibration/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm
Reference Value = 55.85 V/m; Power Drift = -0.02 dB
Peak SAR (extrapolated) = 3.81 W/kg
SAR(1 g) = 2.47 W/kg; SAR(10 g) = 1.61 W/kg
Maximum value of SAR (measured) = 3.35 W/kg

dB
0

-2.15

-4.30

-6.45

-8.60

-10.75

0 dB = 3.35 W/kg = 5.25 dBW/kg

C e r t i f i c a t e  N o :  Z 1 8 - 6 0 1 9 5         P a g e  7  o f  8
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CAUBRATION LABORATORY

Add: No.51 Xueyuan Road, Haidian District, Beijing, 100191, China
Tel： 十86-10-62304633-2079    Fax: +86-10-62304633-2504
E-mail: cttl@chinattl.com
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                         Annual validation for test lab. 

Appendix Annual validation for Test Lab. 

General calibration information 

Date 2019.10.19 

Test Laboratory ShenZhen Morlab Communications Technology Co., Ltd. 

Antenna serial No. D1900V2-SN:5d221 

 

Antenna Parameters with Head TSL 

Impedance, transformed to feed point 55.77Ω+0.768jΩ 

Return Loss -25.19dB 

 

 

General Antenna Parameters and Design 

Electrical Delay (one direction) 1.276 ns 

 

After long term use with 100W radiated power，only a slight warming of the 

dipole near the feed point can be measured 
 

The dipole is made of standard semirigid coaxial cable. The center conductor of 

the feeding line is directly connected to the second arm of the dipole. The 

antenna is therefore short-circuited for DC-signals. On some of the dipoles, small 

end caps are added to the dipole arms in order to improve matching when loaded 

according to the position as explained in the "Measurement Conditions" paragraph. 

The SAR data are not affected by this change. The overall dipole length is still 

according to the Standard No excessive force must be applied to the dipole arm， 

because they might bend or the soldered connections near the feed point may be 

damaged . 
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Appendix Impedance Measurement Plot for Head TSL 

 

 


