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ABSTRACT

In general to analyze capability of athlete can be observed from character of heart
rate while they do exercise. Heart rate monitor that used for investigates patient’s
disease do not suitable in this case because athletes always move and far apart from
display point such as in finesse center. Principle of this engineering project is frequency
modulation. It uses to transmit ECG signal from exercise point to monitor point by radio
wave. In display section use RS-232 standard to interface digital signal from receiver to

computer.
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( START )
'

START A/D
IN FREE RUNNING MODE

+

FIMNISH

COMNVERSION
2

GET DATA
TRAMNSLATE TO ASCIT CODE
SEMND OUT THROUGH
SERIAL PORT

)

e

YES

$ aa ' I o
?J‘]_]ﬁ 3.7 Llf’fﬂﬂﬂ'ﬁuﬂaﬂ%Tﬂlli’]u']a@ﬂ!,ﬂLlﬂﬁlﬁﬂﬁlléjﬂﬁﬁﬂ@ﬂNTLﬂujﬁﬁLL@ﬁﬁ

v
nngd 3.7 awnsorhwndeuTisunsu ldasi

org 0000h

mov  p0.2,#1b ;set p0.2 to input interrup from ad
mov  p2,#0ffh ;set p2 to input data form ad

mov  r3,#20

; start set of serial communication



setb  tr1

mov  tmod,#20h

anl pcon,#01111111b
mov  th1,#0fdh

mov  scon,#50h

; main program

main:  clr p0.0 ;start conversion (cs =0 )
call  delay
mov  r0,p2 ;store data from ad pass p2 to r0

; prepare to send ascii code throuh Tx port

MOV ARO
SWAP A
ANL A#OFH
LCALL CHANGE
MOV ARO

ANL AH#OFH

LCALL CHANGE

sjimp  main

; this is function to proceed send ascii code through Tx port

CHANGE: PUSH ACC

CLR C
SUBB A #0AH
POP ACC
JC W
ADD  A#7

W: ADD  A#30H

MOV  SBUFA
JNB TL$
CLR Tl
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RET
;delay until finish conversion
;conversion time about 100 microsec
delay: nop
nop
nop
dinz r3,delay
ret
end
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FM RADIO CIRCUIT

GENERAL DESCRIPTION

The TDA7000 is a monolithic integrated circuit for mono FM portable radios, where a minimum on

peripheral components is important (small dimensions and low costs).

The IC has an FLL (Frequency-Locked-Loop) system with an intermediate frequency of 70 kHz. The
i.f. selectivity is obtained by active RC filters. The only function which needs alignment is the resonant
circuit for the oscillator, thus selecting the reception frequency. Spurious reception is avoided by means
of a mute circuit, which also eliminates too noisy input signals. Special precautions are taken to meet

the radiation requirements.
The TDA7000 includes the following functions:

R.F. input stage
Mixer

Local oscillator

I.F. amplifier/limiter
Phase demodulator
Mute detector

Mute switch

QUICK REFERENCE DATA

Supply voltage range (pin 5) - Vp
Supply currentat Vp =45V Ip
R.F. input frequency range frs

Sensitivity for —3 dB limiting

(e.m.f. voltage)

(source impedance: 75 Q; mute disabled) EMF
Signal handling (e.m.f. voltage) )

(source impedance: 75 ) ) EMF

A.F. output voltage at R|_ =22 kQ Vo

2,7t010 V
typ. 8 mA
1,6to 110 MHz
typ. 1,5 uV
typ. 200 mV
typ. 75 mV
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Fig. 1 Block diagram.



RATINGS

Limiting values in accordance with the Absolute Maximum System (I1EC 134)

Supply voltage (pin 5)
Qscillator voltage (pin 6)
Total power dissipation
Storage temperature range

Qperating ambient temperature range

Vp max. 12V
Vgs Vp—05toVp+0,5 V
see derating curve Fig. 2

P 1ot

(w)

05

0
—50

D.C. CHARACTERISTICS

50

Tstg —55 to + 150 ©C
Tamb Oto +60 °C
7287251
\\
N
N
100 150
Tamb {°C)

Fig. 2 Power derating curve.

Vp=4,5V; Tamp =25 OC; measured in Fig. 4; unless otherwise specified

parameter symbol min. typ. max. unit
Supply voltage (pin 5) Vp 2T 4,5 10 \Y
Supply current

atVp=45V Ip - 8 - mA
Oscillator current (pin 6) g — 280 - HA
Voltage at pin 14 Vi4-16 - 1,35 — Y
Qutput current at pin 2 ) - 60 — HA
Voltage at pin 2; R =22 kQ2 Vo.1g - 1,3 — vV




A.C. CHARACTERISTICS

Vp=4,5V; Tamp = 25 ©C; measured in Fig. 4 (mute switch open, enabled); ff = 96 MHz (tuned to
max. signal at 5 uV e.m.f.) modulated with Af = + 22,6 kHz; f, = 1 kHz; EMF =0,2 mV (e.m.f. voltage
at a source impedance of 75 §2); r.m.s. noise voltage measured unweighted (f = 300 Hz to 20 kHz);
unless otherwise specified.

parameter symbol min. typ. max. unit

Sensitivity (see Fig. 3)
(e.m.f. voltage)

for —3 dB limiting;

muting disabled EMF - 1,6 — ny

for —3 dB muting EMF — 6 - uVv

for S/N = 26 dB EMF - 5,6 - ny
Signal handling (e.m.f. voltage)

for THD < 10%; Af =+ 75 kHz EMF - 200 - mV
Signal-to-noise ratio S/N - 60 - dB
Total harmonic distortion

at Af = + 22,5 kHz THD = 0,7 - %

at Af =+ 75 kHz THD - 2,3 - %

AM suppression of output voltage
(ratio of the AM output signal
referred to the FM output signal)
FM signal: f,, =1 kHz; Af =+ 75 kHz

AM signal: f, = 1 kHz; m = 80% AMS - 50 - dB
Ripple rejection (AVp =100 mV;

f=1kHz) RR - 10 — dB
Oscillator voltage (r.m.s. value)

atpin 6 V6-5(rms) = 250 - mV
Variation of oscillator frequency @

with supply voltage (AVp =1 V) Afgse - 60 - kHz/V
Selectivity S+300 - 45 — dB

S_300 - 35 - dB

A.F.C. range Af g - + 300 - kHz
Audio bandwidth at AV, =3 dB

measured with pre-emphasis (t =50 us) | B - 10 - kHz
A.F. output voltage (r.m.s. value)

at R =22 kQ Vo(rms) - 75 - mV
Load resistance

atVp=45V RL - - 22 k2

atVp=9,0V R - - 47 k2
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EMF (V) at Rg=759Q

Fig. 3 A.F. output voltage (V) and total harmonic distortion (THD) as a function of the e.m.f. input
voltage (EMF) with a source impedance (Rg) of 75 Q: (1) muting system enabled; (2) muting system
disabled.
Conditions: 0dB =75 mV; f s = 96 MHz,

for S + N curve: Af =+ 22,5 kHz; f,, = 1 kHz.

for THD curve: Af = + 75 kHz; fr, = 1 kHz.

Notes
1. The muting system can be disabled by feeding a current of about 20 gA into pin 1.

2. The interstation noise level can be decreased by choosing a low-value capacitor at pin 3. Silent
tuning can be achieved by omitting this capacitor.
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Fig. 4 Test circuit; for printed-circuit boards see Figs 5 and 6.
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Fig. 5 Track side of printed-circuit board used for the circuit of Fig. 4.
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Fig. 8 Component side of printed-circuit board showing component layout used for the circuit of Fig. 4.
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SILICON PLANAR EPITAXIAL TRANSISTORS

N-P-N transistors in a TO-18 metal package with the collector connected to the case. They are primar-
ily intended for high speed switching. The 2N2222 is also suitable for d.c. and v.h.f./u.h.f. amplifiers.

QUICK REFERENCE DATA

Collector-base voltage (open emitter) Vego  max.
Collector-emitter voltage (open base) Vcep  max.
Collector current (d.c.) Ic max.
Total power dissipation up to Tymp = 25 °C Ptot max.
Junction temperature T max.
D.C. current gain at Tj = 25 oC

Ic=10mA; Vcg=10V heg >
Transition frequency at f = 100 MHz

Ilc=20mA; Vcg=20V Ty >
Storage time

Ic=150mA; Ig = —Igy = 15 mA tg &

2N2222 | 2N2222A
60 78 V
30 40 Vv
800 800 mA
0,5 05 W
200 200 ©C
75 75
250 300 MHz
— 225 ns

MECHANICAL DATA
Fig. 1 TO-18.
Collector connected to case

Dimensions in mm

max

72694201

P _¥0,51
48 amax
max =

y

- 53 —bld—-— 12,7min ——»



RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)

Collector-base voltage (open emitter)
Collector-emitter voltage (open base)
Emitter-base voltage (open collector)

Collector current (d.c.)

Total power dissipation
up to Tymp =26 °C

up 10 Teage = 25 °C
Storage temperature range
Junction temperature

THERMAL RESISTANCE
From junction to ambient in free air
From junction to case

CHARACTERISTICS
Ty 25 OC unless otherwise specified

Collector cut-off current
lg=0;Vgg =50V
lg=0;Vgg =50V, Tagmp = 150 oC
lg=0;Vgg =60V
lg=0;Vcg=60V; Tymp = 150 °C
Emitter cut-off current
lc=0;Vgg=3V

Currents at reverse biased emitter junction

Vgg=60V;—-Vgg=3V

Vceo
Vceo
VEBO

Ic

Piot
Ptot
Tstg

Rth j-a
Rth jc

Iceo
Icso
IcBo
Iceo

lEBO

IcEX
—IBEX

max.
max.

max.

max.

max.

max.

max.

A N AN

AWAY

2N2222 | 2N2222A

60
30
5

75

40*

6

800

0,5
1,2
—65 to + 150
200

350
146

2N2222 | 2N2222A

10
10

10

10
10
10

10
20

R

mA

K/wW
K/W

nA
A
nA
nA

nA

nA
nA



h-parameters (common emitter)

lc=1mA;VCg=10V;f=1kHz 2N2222A
Input impedance hie : 2t0 8 kQ
Reverse voltage transfer ratio b < 8 10*
Small signal current hfe 50 to 300
Output admittance hge 5t035 uS
Ic=10mA;VCe=10V;f=1kHz

Input impedance Hie | 0,2510 1,25 k&2
Reverse voltage transfer ratio hre =<2 4 10*
Small signal current gain hfe 75 to 375
Output admittance heiind 25 10 200 4S
Ic=20mA; Vcg =20 V; f= 100 MHz 2N2222 | 2N2222A
Small signal current gain he > 25 3,0
Ic=20mA; Vcg = 20 V; f = 300 MHz -

Real part of input impedance Re(hje) < 60 60 Q

Noise figure at f = 1 kHz
Ic=0,1mA;Vecg=10V
RG=1k;B=1Hz F < - 4 dB

Switching times for 2N2222A
Turn on time when switched from
—VBe=05Vtolc=150mA;Ig=15mA

Delay time td < 10 ns
Rise time tr = 25 ns
+30V
2000
v %
L e e, W — S0P 6190,
oscilloscope
Vi
0 ip e moal o N L\ _10% E -
-05V| Ne— » ~
k tp 77008 % 720017

I
Fig. 2 Test circuit and waveform.

Pulse generator: Oscilloscope:
pulse duration tp <200 ns input resistance Rj > 100 k2
rise time tr< 2ns input capacitance Ci < 12pF

rise time tyr < bns



Switching times for 2N2222A

Turn off time
Ic=150mA; Ig = —Ilgm = 15 mA

Storage time
Fall time

+16,.2V

BV e 23

—l |-. 100 us

t; < 225ns
tf < 60ns
i e

oscilloscope

7285736
Ves

Fig. 3 Test circuit and waveform.

Vec=+30V;Vgg=-3V;R1=1kQ; R2=200 £; R3 =20 kQ2; R4 =50 2; D1 = 1N916.

Pulse generator:
fall time Sl

Oscilloscope:

inputimpedance R; > 100 kQ
input capacitance C; < 12 pF
rise time 5 < 5 ns



{a) npn (b} pnp





