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RX3120 mouse low cost 1.C.,
mouse F.S.K. data
double conversion second IF
MIX IN 10-50MHz, RSSI AGC
ON/OFF ,
16 15 14 13 12 11 10 9
O O O CE (@)
annpmadﬁ* cmaqgr
SI
0SC
O O O O
1 2 3 4 5 6 7 8
Pin Descriptions:
1 |0SC IN 9 AF OUT
2 |0SC ouT 10 |RSSI
3 |MIXOUT 11 |LPF IN
4 |VCC 12 LPF OUT
5 (IF IN 13 BS
6 |DEC 14 FSK OUT
7 |FSK REF 15 VSS
8 |QUAD 16 [MIX IN
RX3120 IC BLOCK , ,
A) _MIXER (pin 1,2,3,16):
MIXER IN 10~50MHz, 0SC MIX
, MIXOUT , IFIN
0SC CRYSTAL ,
IF Filter ( MIXIN
=27MHz  0SC 26.545MHz  CRYSTAL , IF Filter

455KHZz) .---For 27MHz Mouse

B).IF(Pin5~9,11,12,14):
IF ’ MIXER Lo Pass
Filter
AFOUT (pin9)
C).RSSI(Pin10):

RX3120 RSSI s Level
MIXIN - AGC
ON/OFF
D). (pinl3,14):
RX3120 IC BS(pinl3) IC
, BS=Hi ;BS=Lo IC

(Power-down)

). :
RX3120 input impedance:
Rx3120 mixer input impedance  10MHz-100Mhz

4.5kl 6.5pF
( 1 )Loop Ant.
wireless mouse

Loop Antenna p-c.

[0
=
TOMIXIN
da " o
T 0
|, TOMX rﬁ T -
r L
9 )
1-1 ( )
a) N ¢ 1-1)
CoCL cC2 mixer input 4.5k
I 6.5pF
layout 2mm
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b) :( 1-2) (NOTE: Chris Bowick
( " RF CIRCUIT DESIGN' 1982 2
gain ) )-Local oscillator:
R1,Rf Cin Local oscillator Colpitts oscillator
bias current 100uA "~ ,crystal
Drive level , 0.3mw
ki 2 fn»mw“ Layout ,
. ) SR S e crystal ,
Prowe || B o
c2
S Lo ®) ( 2,
llatching Use Bjt tapped-c matchingmm = RL  Vee BS(pinl3),
BS(battery saving)mode R1,Rx
1-2 1-3 BE BS mode
( 2 ) 174\ monopole antenna:
174\ monopole antenna ohm . Rxs120
mixer in input impedance 4.5kl 6.5pF 9 RGO ]

tapped-c network  matching

( 1-3).
step 1. inductor L=150n Q=50@27Mhz = =
step 2. Xp=2m fL=21t (27Mhz)(150n)=25.4 ohm & (l)
step 3. Rp=QpXp=25.4(50)= 1.27K ohm = T = _ RssI Equivalent Circuit
setp 4. Qtotal=(Rsll RII Rp)/Xp=(4.5KI Local Oselator Circult Disgran
4.5K1.27K)/25.4=32.0 2-1 3-1
(Rs: source resistant RI: load )-RSSI:
resistance Rp: inductance 3-1,RSSI IC 82K
resistance)
step 5. C1/C2=V (Rs’ /Rs) — 1 =10.0 C12 RC
step 6. Ct=1/(Xp*w) R RSSI  response ’
=1/(2m *27Mhz*25.4)=232pF input power.
step 7. mix in . pF ct ). LOW PASS FILTER(bit rate filter):
232pF-6.5pF=225_5pF. Demodulation
step 8. Ct=C1C2/(C1+C2) by step.5 we get , low pass
C1=2.5nF C2=250pF filter
step 9. Check frequency R2 R4,C9 Ci11 IC op low pass
f=1/(2mn v (150nH*232pF))=27Mhz filter( 4-1)
step 10. check bandwidth Data sheet , (-3dB)
BW=F/Q=27Mhz/32=_844MHz 2_5KHz
filter, bit rate 5K bps.
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base band

Bessel Filter

Tek Run: 1(Jl)kS/Sr Sample
E

LPFOUT

Rx3120

FSK REF -L
I 6

FSK ouT

1-Bit Comparator

Low Pass Filter

Chi 2.00 V*y
Ch3 100mv

C1 +Duty
50.0 %
«
<4 Pk—Pk
100mv

C1 Freq
500.00 Hz

M S00us Ch1 & —120mV 22 Aug 2001
21:25:51

100mv

5-1

4-1

)-(wave shaping) 1-bit comparator:

5-1
IC 1.5K(
Cé ’ LPF OUT
. LPF OUT (
smith trigger ) FSK
( ) (
C6 ), C6
s C6
preamble
Note:1. (C6) 1uF.
2. open collector
pull up (R5).
FSK OUT=500Hz deviation 4K C6=1uF
FSKREF

1. FSKOUT .
,FSK REF ,
FSK REF ,
2. FSK REF
Manchester

Manchester encode
, 1->0
Example: 0100110

0->1

Example Of Manchester Encode

high low
, unit low,
high. f 2f ,
bit
worst case bit rate.
D) 0 1
0 1 1.5 ’
0 1 recharge
Example: bit rate 5K ,C6 4_7uf
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1.5 time constant bit
?
Ans.T=1/(5k)=200uS ,time constant
= 4_7uF*1.5K=7_05mS
7.05mS*1.5/200uS=52.9 => 1.5
time constant
. 2bits
0 1.
bit rate.( )
FSK REF

. bypass , C8

E.S.R. s s
RF s
layout
. Mixer in input ,
27MHz,
. MIXER IN
10~50 MHz, 50MHz
s s MIX IN
100MHz

™ DiAMHz
‘ RX3120
78.6MHz MIXER IN

0sC
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RFVCC
X1A R7
I:I R1 100K
22K
o o 26.56MHZ @UT
_ }_ ‘|| . Ul c13 LoopAntenna
I [
— OSCWNIXIN o o
39P | 56P |
OSCOWSS 1 CAP :I:Cl5-LC16
J_ MPBPSROUT — 150pF 15pF
X5 = VCC BS = -
I:ICFWI\/H 04 IFNPFOUT ——C17
T DIFCLAAIN cL2 100pF =
c5 FSKRESS| R2 —103 .
— 1 X3A QUABOUT
= 68K
C6 ’_||:| RX3120 Cll R3 R4——C13
Diptype C28 _H_ N
ANC4
47uF/10V R13
3K
——C8
= 10uF =
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FAQ:
1) .ENCODER PREAMBLE
Ans: preamble C6 ,RC time constant . time constant=T ,formula
is(1-e(-t/RC))=(1-e(-t/T))
t=1T FSK REF 63%
t=2T FSK REF 86.5%
t=3T FSK REF 95%
encode , ,’ bit rate’ ,
‘ preamble’ ‘ C6
C6 >preamble => 1 0.
Bit rate > C6
Preamble > data
NOTE: t>=4T FSK REF
2). C6 preamble
Ans. preamble duty cycle 50%, 1/72(level high +level low) level
high 0.69 RC time constant 50% level high . ( (1-e(-0.69))=.5)
( level low=0V).
C6
3). preamble s recharge ?
Ans. ( Manchester ) * FSK REF
4)." FSK REF ?
Ans. <i> noise margin=
<ii> X noise margin= *X.
= : 20log( / )=20log x (dB)
Example: data ' FSK REF 30% noise ?
Ans. 20log(-30)=-10.4(dB), 10.4dB.
5). bit rate ?
ns. bit rate :IF filter ,LPF, FSKOUT pull up . (

6
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)

<i> IF filter

By Carson’ s Rule F.M. BW requirement = 2*(deviation+ signal BW)

<ii> LPF stage

LPF  BW (bit rate)/2.

<iii> pull up (R5)
R5=100K FSK ouT’

' FSK OUT’ output rise time

NOTE: bit rate IF BW

rise time=19.6uS

sensitivity

bit rate

Ans:<i>IF filter

15K bps=> f=7.5KHz , BW>2(4KHz+7.5KHz)=23KHz

IF filter BW 23KHz

<ii> LPF

Example: 15K bps ?(deviation=4KHz)

7.5KHz.

<iii>pull up

R5=100K

15K bps

(R5)
rise time=19.6uS
66.7uS=>

rise time < 1/10 cycle

rise time
<6.67uS => R5=33K

cycle

?

6).
Ans. 6-1.

6-2)

<1> Local Oscillator Crystal

Local Oscillator L-C tank VCO PLL

6-3)

<2>

(
FS8107

RX3120

vcC

V(c —

1=

SEL1

II°

Mﬁ

SEL2

SEL1

CH1
CHZ

L-C tank VCO Local

Oscillator
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R1 Cc1 c2 ': i n PD
veco—t [ [— a
22K = C I I
YY)
II w Channel Sel
—— C C 1
I— 4t A 1 D _ 1 — 1 6
VtCI N | j_: Mircon (2 3
R =
Rx3120 with L-C tank VCO =
Local Oscillator

Loop Filter




