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POWER TEST TOOL

RFID

« RFID :
- DC 9V
- LED ~12dBm
- LED ~12 ~-14 dBm
- LED ~14~-16dBm
- LED ~16 ~-18 dBm
- LED ~18 ~—20 dBm
- LED —20~-22dBm

Power Output
Reader (2 )  power —8dBm
*  Reader (1 )  power ~13dBm
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-Inductance of Spiral Wound Coil with Single Layer (For Transponder,

Reader)
The inductance of a spiral inductor is calculated by:
EQUATION:
_(aWy
t=sa11b (k)
where

a average radius of the coil incm
N: number of turns

b: winding depth in cm

Spiral Wound Coail with Single L ayer

~Inductance of a Flat Square coil (For Transponder, Reader)
EQUATION:

L=0. om/%Wqézt;iWJ—l Qg2 .3%101. 0 :90%%02 9+E94'a—2(%+3wﬂ}
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where

L:inpuH

N: number of turns

a sidelengthininches
t: thicknessin inches

w: width in inches

Inductance of a Flat Square Coil
—Inductance of a Rectangular Coil (For Transponder)
EQUATION:

L:zx/x[l 42-/5—1 .}M/p (nH)

where

I length of one coil

N: number of turns

D: diameter of wire or width conductor

P:. power of depends on coil technology

P Coil Construction

1.8 Wired coil

1.7 Etched coil

1.5~1.7 Printed coil
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Inductance of a Rectangular Cail

Q 100
Q
(Skin depth)
_ 1

nf uo
where
f : frequency
p : permeability of material
0 : conductivity

13.56MHz (skin depth)

1 0.

0179
S = = :07.187(mm)
Jrr( a0’y (s108) VF

R(Aoz 20md
0  skindepth

a
Ra9*Roo55
a coil radius
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13.56MHz 0.187mm
0.035mm( 15-70um 35um)
13.56MHz
Q
. Q
RFID Reader
Transponder Q
u
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g1
2nRC

0= Energy Stored in the System per One Cycle
~  Energy Dissipated in the System per One Cycle

_resi iﬁa:%cc‘%:fg:f?g
reactalnce L

w =2m f = angular frequency
fO = resonant frequency
B = bandwidth

R = ohmic losses
1
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0= Energy Stored in the System per One Cycle

Energy Dissipated in the System per One Cycle

_reactalnceé fh 1|L

“resistramace B r\C
w =21 f = angular frequency
fO = resonant frequency
B = bandwidth

R = ohmic losses

Q Q Reader

( 70cm) Reader

Q
Reader
Q Reader Q Transponder
Transponder
Q
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RFID
Vi
L1 L2
Vi=11(Ri+] wh+12/ wM V)
Vo=1(Ro+] wh+1y wM V)
M (mutual inductivity of the transformer)
M:k\l(LJ'Lz) (H)
K (magnetic coupling factor.)
( )
ré . rZ-co(s8)
k= 3
Jrrorr (B +x 2)4
u X
K 1
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- 0
- K
( 5cm 1.5cm)
coupling factor k(x) re=5cm, rr=1.5cm,
I=1A, N=1

— 18.00

2= 16.00 N

X 14.00 \\

= 12.00 N

£ 10.00

£ s8.00 \

@ 6.00 \\

=  4.00 ~_

3 2.00 ~___

o 0.00 1 1 [l 1 1 1 T

= ) [=»] od o o =t =]
= - - o ™~
L] L] L] L] L]
distance x [m]
( 5cm 1.5cm)
REFERENCES:
¢ V.GWEelsby, The Theory and Design of Inductance Coils, John Wiley and Sons,
Inc., 1960.

e Frederick W. Grover, Inductance Calculations Working Formulas and Tables,
Dover Publications, Inc., New York, NY.,1946.

e Keith Henry, Radio Engineering Handbook, McGraw-Hill Book Company, New
York, NY.,1963.

¢ James K.Hardy, High Frequency Circuit Design, Reston Publishing Company,
Inc., Reston, Virginia, 1975.

Tag antenna
e 8cmx5cm
e 4cmx4cm
e 3cmx3cm
e 2cmx2cm
e 0.8cmx1.5cm
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HOLTEK

Tag Antenna

Tag

(2

Reader

Reader Antenna
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Tag
Tag (cm) (cm)
Reader (2inch) 6V
8x5 12
4x4 6.5
3x3 7
2x2 55
0.8x1.5 35
Reader (2inch) 45V
8x5 9
4x4 5
3x3 6
2x2 45
0.8x1.5 25
Reader (2inch) 3.3V
8x5 7
4x4 4
3x3 5
2x2 35
0.8x1.5 2
Reader (1 inch) 6V
8x5 10
4x4 5
3x3 6
2x2 4
0.8x1.5 3
Reader (1inch) 45V
8x5 6
4x4 4
3x3 5
2x2 25
0.8x1.5 2
Reader (1inch) 3.3V
8x5 45
4x4 35
3x3 4
2x2 2
0.8x1.5 16
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o Tag
Teg
(
1-chip  2-chip
-1-chip )

Holtek Transponder Solution

[Cy

HT672A ANT

[c3

Holtek Standard MCU:

HT48XXX/HT49XXX

18

(2~6 )
HT672A PCB
11puH
10pF) Tag :
Tag Housing
PCB
I— HF2
L~11uH HT672A
,— HF1
Holtek Reader Solution
Energy
¢ Data
RF osc Decode .
8 N & i Function
)( ( ANT Receiver System i  Control
Control
Data
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-1-chip (1
Holtek Transponder Solution Holtek Reader Solution
Energy .
& «— RF osc Dgsé?je E— Data,l-\(/:cgce
HT672A ANT & & | e OES a
al )(((( ANT Receiver ?:3(’)5;5_2: Control Prlgcgslsi}:'lg
Data I
Holtek Embedded MCU:
HTG21XX/HT86XXX
-2-chip
Holtek Transponder Solution Holtek Reader Solution Other Controller
Energy
= Data
RF osc Decode Special
HT672A ANT )(((( ANT & & Purpose
Receiver System Controller
Ca > Control
Data
Holtek Low Cost MCU:
HT48R05A-1/HT48R06A-1
/ allocation
e Reader Layout OosC MCuU
power
. MCU
e OSC
. Power Control PC1
code
. CH Control  PA4 & PBO code
o Layout
o NPO
e 8050S hFE rankD  ( 8050S  Spec.
"HeB050s.pdf")
o Reader Q103 Q105 8050S Reader
Q103 Q104 Q105 Q203 Q204 Q205 8050S
(2inch) (1inch)
-8dBm -13dBm
. FR
RH-356008 FR

19
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1. Material:

A2G B-7

2. Ordering Code:

B-15

B15 RH—-35X6 X08W/T

""" = B Dim

A Dim

3. Tapping Dimensions:

Care Type
Marerial

4, Applications:

* RHWT TYPE are produced for

- D N the automatic insertion into the
5+ i PC boards.
)
1 Ny
L O ey A
— T 5000 pes per Reel
e I J
- E
- F——O—— —
CBmax. o« :
e |-
i[5 —H 4 1
- Zirax
L 0 Emax.
6. Dimensions: (m/m)
[ MIN. IMPEDANCE
| (OHM;
CORES B C E s —
15MHz | 100MHz
BISRH-3.5X3.5X0.8 W/T 3.540.2 0.8%0.15 5.020.5 25 45
B15RH-3.5X4.7X0.8 W/T 4.750.2 0.8%0.15 5.0%0.5 30 50
BISRIT-3.5X53X0.8 W/'T 5.010.3 050,15 5.010.5 3 50
B15RH-3.5X6X0.8 W/T 6.010.3 | 0.810.15 5.0%0.5 35 | 60
BISRH-3.5X8X0.8 W/T 8.020.3 0.8%0.15 5.0%0.5 40 B0
BISRH-3.5X9X0.8 W/T 92.0+0.3 0.8%0.15 5.0%0.5 45 100

20
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cow EFHR eMI EECORE
R T K IOWEL MBI Snn
NN ERR | ]k 100pes
) \ RH-352508 Het 5 3.5mm EMI 3075
b e ‘RH-354'?08 Hot! |§ Smm EMI 50,75
[RH-356008 Hot! B 6mm EMI 50.75
i RE-350008 & Omn EMI 50.75
| E1E5 42 caraLos [
b
Software link?
RFID MCU
All HOLTEK Standard/Embedded MCU
Part 1/0 LCD Voice App.
HT48 N — — Control
HT49 v v — Display
HT86 v — v Toy
HTG21 \ \ \ Toy
Holtek RFID MCU HT86
HT86
MCU RFID
HT86 RFID
Control
HTRa
Data RFID Reader
Int
HT86 RFID

21
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HT86 RFID Reader PC1(Control pin)
MCU PC1 PCO(Data pin) MCU PCO PCO MCU
INT ( HT86xxx  Spec.)
Application Circuits
Voo
g VDD osc2 &
J—m"F 0sci —$
7;- iﬂ (100k0~62k0)
%‘m:m PAO~PAT
PBO~PBT
i’ RES PCO~PCT
04uF_— Voo
'L
L AUD
[
HT 86X XX
Note: R2=R3
Voo
; 0SsC2
VDD 5 4MHz~BMHz
;le:;mr_\m: 0sc1
ém’_\mz PAO~PAT 4
FPBO~PBT —H
I RES
I, otwF—  veo PCO~PCT
‘fﬂ Audio | ca f |1 Voo
. AUD udio In 01uF 2CE _OUTNVDD 8
. R |—Aud|o In Speaker
INT .| HT82VT33 22 1 |
WREF K 16}
c1 [ =}
HT86XXX 10uF -
- ;i
HT86

22
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OoSscC
P
control
Y
data in
—I— . MCU L
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