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Magnitudes utilies



Relacion senal-ruido / Rango dinamico / Factor de ruido
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Clasificacién de componentes electrénicos



Clasificacién segun la estructura fisica
Discretos: elementos individuales que cumplen un tarea especifica

Integrados: circuitos compuestos por varios elementos

ve @ 7




Clasificacidn segun la funcion especifica

Pasivos: solo consumen o almacenan energia

» Resistencias
> Capacitores
» Inductores

Activos: transfieren energia, modifican el nivel y la forma de las sefales
> Diodos
» Transistores

Electromecanicos: conjugan operaciones eléctricas y funciones mecanicas

> Relays
> Piezoeléctricos
> Fusibles



Componentes discretos



Diodos: Esquematico y curva caracteristica
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Diodos: Especificacién de datos

v

Potencial de conduccion en directa Vg

> Corriente maxima en directa I

> Corriente de saturacion inversa Ig

Potencial de ruptura PIV / PRV / V(BR) / Vg
Potencia disipada Pp

v Yy

v

Capacitancia Cr
> Tiempo de recuperacion t,



Diodos: Hoja de datos

Absolute Maximum Ratings* T, =25°C unless otherwise noted

Symbol Parameter Value Units
Verm Maximum Repetitive Reverse Voltage 100 Vv
() Average Rectified Forward Current 200 mA
lesm Non-repetitive Peak Forward Surge Current

Pulse Width = 1.0 second 1.0 A
Pulse Width = 1.0 microsecond 4.0 A
Tog Storage Temperature Range -65 to +200 °C
T, Operating Junction Temperature 175 °C




Diodos: Hoja de datos

Thermal Characteristics

Symbol Characteristic Max Units
1N/FDLL 914/A/B / 4148 [ 4448
Pp Power Dissipation 500 mw
Reua Thermal Resistance, Junction to Ambient 300 °C/W




Diodos: Hoja de datos

Electrical Characteristics ,-25cuntessothervise noted

Symbol Parameter Test Conditions Min | Max | Units

Vg Breakdown Voltage g =100 pA 100 \
lg = 5.0 pA 75 v
Ve Forward Voltage 1N914B/4448 | I =5.0mA 620 720 mvV
1N916B | I =5.0mA 630 730 mV

1N914/916/4148 | Iz = 10 mA 1.0 \

1N914A/916A | Iz =20mA 1.0 \

1N916B | Iz = 20 mA 1.0 \

1N914B/4448 | I = 100 mA 1.0 \

Is Reverse Current Vg=20V 25 nA
Vg=20V, Ta=150°C 50 uA

Va=75V 5.0 uA

Cr Total Capacitance

1N916A/B/4448 | Vg =0,f =1.0 MHz 2.0 pF

1N914A/B/4148 | Vg =0.f =1.0 MHz 4.0 pF

tr Reverse Recovery Time Ir=10mA, Vg =6.0 V (60mA), 4.0 ns

I, = 1.0 mA, R,_= 1000




Diodos: Hoja de datos
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Figure 2. Reverse Current vs Reverse Voltage
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Diodos: Hoja de datos
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Figure 3. Forward Voltage vs Forward Current
VF-1to 100 uA
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Diodos: Hoja de datos
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Diodos: Hoja de datos
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Capacitor variable (mirar que pasa con otros diodos)



Diodos: Hoja de datos
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Diodos: tiempo de respuesta inverso

Ip

Change of state (on — off)
Iforward required at £ = ¢,

Desired response

1
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BJT: Esquematico y curvas caracteristicas
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BJT: Especificacién de datos

> Zona de ruptura

> Corrientes y temperaturas maximas
> Factores de ajuste

» Ganancia de corriente



BJT: Hoja de datos

Absolute Maximum Ratings T,-25:C unless otherwise noted

Symbol Parameter Value Units
Veso Collector-Base Voltage : BC546 80 A
: BC547/550 50 Vv
: BC548/549 30 \
Veeo Collector-Emitter Voltage : BC546 65 \
: BC547/550 45 v
: BC548/549 30 \
Vego Emitter-Base Voltage : BC546/547 6 Vv
: BC548/549/550 5 \
Ie Collector Current (DC) 100 mA
Pec Collector Power Dissipation 500 mwW
T, Junction Temperature 150 °C
Tsta Storage Temperature -65 ~ 150 °C




BJT: Hoja de datos

Electrical Characteristics T,-25°C unless otherwise noted

Symbol Parameter Test Condition Min. Typ. Max. | Units

lego Collector Cut-off Current Veg=30V, Ig=0 15 nA
heg DC Current Gain V=5V, Ig=2mA 110 800

Ve (sat) | Collector-Emitter Saturation Voltage | lc=10mA, Ig=0.5mA 90 250 mV
1g=100mA, lg=5mA 200 600 mv
Vge (sat) | Base-Emitter Saturation Voltage Ig=10mA, Ig=0.5mA 700 mV
lc=100mA, Ig=5mA 900 mV
Vgg (on) | Base-Emitter On Voltage Vee=5VY, lg=2mA 580 660 700 mV
Vee=5VY, Ig=10mA 720 mV

fr Current Gain Bandwidth Product Vee=5Y, Ig=10mA, f=100MHz 300 MHz
Cob Output Capacitance Veg=10V, Ig=0, f=1MHz 3.5 6 pF
C Input Capacitance Veg=0.5V, =0, f=1MHz 9 pF
NF Noise Figure  : BC546/547/548 | V=5V, Ig=200uA 2 10 dB
: BC549/550 f=1KHz, Rg=2KQ 1.2 4 dB
: BC549 V=5V, Ig=200uA 1.4 4 dB
: BC550 Rg=2KQ, f=30~15000MHz 1.4 3 dB

hgg Classification
Classification A B C
hee 110 ~ 220 200 ~ 450 420 ~ 800




BJT: Hoja de datos
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BJT: Hoja de datos

hre, DC CURRENT GAIN
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Figure 3. DC current Gain
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BJT: Hoja de datos
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JFET: Esquematico y curvas caracteristicas
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JFET: Hoja de datos

MAXIMUM RATINGS

Rating Symbol Value Unit

Drain-Source Voltage Vps 25 Vde
Drain-Gate Voltage Vog 25 Vdc
Gate-Source Voltage Vas -25 Vdc
Gate Current Ig 10 mAdc
Total Device Dissipation Pp

@ Ta=25°C 350 mw

Derate above 25°C 2.8 mwW/°C
Junction Temperature Range Ty 125 °C
Storage Temperature Range Tstg -65 to +150 *C




JFET: Hoja de datos

ELECTRICAL CHARACTERISTICS (Tp = 25°C unless otherwise noted)

Characteristic } Symbol Min Max | Unit

OFF CHARACTERISTICS
Gate - Source Breakdown Voltage Ver)ass

(Ig = ~10 pAdc, Vpg = 0) -25 - Vde
Gate Reverse Current lass

(Vas = -15 Vdc, Vpg = 0) - -2.0 nAdc

(Vas = -15 Vdc, Vpg = 0, Tp = 100°C) - -20 uAdc
Gate - Source Cutoff Voltage Vas(offy

(Vps = 15 Vdc, Iy = 2.0 nAdc) N -8.0 Vde
Gate - Source Voltage Vas

(Vps = 15 Vdc, Ip = 0.2 mAdc) -05 -75 Vdc
ON CHARACTERISTICS
Zero-Gate -Voltage Drain Current (Note 1) Ipss

(Vps = 15 Vdc, Vgs = 0 Vdc) 2.0 20 mAdc




Componentes integrados



OPAMP: Esquematico / Rechazo modo comun

7
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OPAMP: Aplicaciones

Vi———+
> Amplificadores opamp  —— v,=(1+ v,
> Operaciones aritméticas _
» Adaptador de impedancia
> Filtros AAA—
» Comparadores RE K
> Etc.



OPAMP: Especificacion de datos

Tensién de offset de entrada
Corriente de polarizacion de entrada

Ganancia vs. ancho de banda (Gain-Bandwidth product)

>
>
> Corriente de offset de entrada
>
> Slew rate



OPAMP: Hoja de datos

TABLE 14.2 pAT41 Electrical Characteristics: Voo = = 15 V, T4 = 25°C

Characteristic MIN TYP MAX Unit
Vie Input offset voltage 1 6 mV
Lo Input offset current 20 200 nA
I Input bias current 80 500 nA
Vier Common-mode input voltage range +12 +13 v
Vom Maximum peak output voltage swing +12 *14 v
Ayp Large-signal differential voltage amplification 20 200 V/mV
r; Input resistance 0.3 2 MQ
r, Output resistance 75 Q0
C; Input capacitance 1.4 pF
CMRR Common-mode rejection ratio 70 90 dB
I Supply current 1.7 2.8 mA

Pp, Total power dissipation 50 85 mW




OPAMP: Hoja de datos

TABLE 14.3 Operating Characteristics: Vcc = *15 V, T, = 25°C

Parameter MIN TYP MAX Unit

B, Unity gain bandwidth 1 MHz
t, Rise time 0.3 s




Vg = OUTRUT
VOLTAGE (V)

Vg - INRUT

VOLTAGE (V)

AyoL ~ VOLTAGE GAIN (dB}

OPAMP: Hoja de datos
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Regulador: Esquematicos

Adjust

L *
]

01 uF T

Ayl

* Cin is required if regulator is located an appreciable distance from power supply filter.
** Co s not needed for stability, however, it does improve transient response.

Ry
Var = 125V ( 145 ) + 1y Ry

Since lag; is controlled to less than 100 uA, the error associated with this term is
negligible in most applications.

Figure 1. Standard Application
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v
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10mA<loq<15A

Figure 26. Current Regulator



Regulador: Especificacion de datos

Regulacion de linea
Regulacién de carga
Tension de referencia
Corriente de ajuste
Rechazo de ripple

vV v v.Vv Yy



Regulador: Hoja de datos

MAXIMUM RATINGS

Rating Symbol Value Unit
Input-Output Voltage Differential V|I-Vo -0.3t0 40 Vde
Power Dissipation
Case 221A
Ta = +25°C Pp Internally Limited w
Thermal Resistance, Junction-to-Ambient 04a 65 °C/W
Thermal Resistance, Junction-to-Case 0yc 5.0 °C/W
Case 936 (D2PAK-3)
Tp = +25°C Pp Internally Limited w
Thermal Resistance, Junction-to-Ambient 0ja 70 °C/W
Thermal Resistance, Junction-to-Case 6yc 5.0 °C/W
Operating Junction Temperature Range Ty -55to +150 °C
Storage Temperature Range Tstg -65to +150 °C




Regulador: Hoja de datos

ELECTRICAL CHARACTERISTICS
(Vi-Vo=5.0V; Io=0.5Afor D2T and T packages; Ty = Tiow t0 Thigh (Note 1); Imax and Pmax (Note 2); unless otherwise noted.)

Characteristics Figure | Symbol Min Typ Max Unit

Line Regulation (Note 3), Ta = +25°C, 3.0 V < V-Vo <40 V. 1 Regine - 0.01 0.04 %IV
Load Regulation (Note 3), T = +25°C, 10 mA < lg < Imax 2 Regjoad

Vo<5.0V = 5.0 25 mv

Vo250V = 0.1 05 % Vo
Thermal Regulation, T = +25°C (Note 4), 20 ms Pulse - Reginerm - 0.03 | 007 [%Vow
Adjustment Pin Current 3 Iagj - 50 100 uA
Adjustment Pin Current Change, 2.5 V< V|-Vo <40 V, 1,2 Alpg; e 0.2 5.0 uA

10 MA <1< Imaxs PD < Prax
Reference Voltage, 3.0 V< V|-Vg <40 V, 10 MA < lo < Imax. Pp < Pmax 3 Vet 2 1.25 13 A
Line Regulation (Note 3), 3.0 V<V|-Vg <40V 1 Regjine - 0.02 0.07 %V
Load Regulation (Note 3), 10 MA < Io < Imax 2 Regioad

Vo<50V = 20 70 mv

Vo250V - 0.3 15 % Vo
Temperature Stability (Tiow < Ty < Thigh) 3 Ts - 0.7 - % Vo
Minimum Load Current to Maintain Regulation (V|-Vg = 40 V) 3 ILmin - 35 10 mA
Maximum Output Current 3 Imax A

Vi=Vo <15V, Pp < Ppay, T Package 15 22 -

Vi=Vo =40V, Pp < Ppay, Ta = +25°C, T Package 0.15 0.4 -
RMS Noise, % of Vg, Ta = +25°C, 10 Hz < f < 10 kHz . N - 0.003 ks % Vo
Ripple Rejection, Vo = 10 V, f = 120 Hz (Note 5) 4 RR dB

Without Cag; - 65 -

Cpgj= 10 uF 66 80 -
Thermal Shutdown (Note 6) = - - 180 b °C
Long-Term Stability, Ty = Trign (Note 7), Ta = +25°C for 3 S - 0.3 1.0 %/1.0

Endpoint Measurements KHrs.
Thermal Resistance Junction-to-Case, T Package = Rosc = 5.0 = °C/W




Regulador: Hoja de datos
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Regulador: Hoja de datos

K\J vi, Vout
A o— Lm317
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240 i
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* Dy Discharges Cg if output is shorted to Ground.

Figure 6. Ripple Rejection Test Circuit



Placa de audio

> ASP/DSP: Procesador analégico/digital de senales
> DAC/ADC: Conversores D-A/A-D
> Mixer: Controlado por soft

| BUS INTERFACE and DECODING LOGICS |

ASP/ DSP

ADC

[

Misc
Logics

=Py CD-ROMs
=P Joysticks

....... F——— MIDI infout

wavebuaster i

| ANALOG AUDIO MIXER and AMPLIFIERS |

?

| Audioout ||

Audio IN

(Line, Speaker) (Line, Mic, CD, PC)



Placa de audio

Line in
» Impedancia “alta”
> Acopladas en alterna
» Circuito pasabanda
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Placa de audio

LINE QUTPUT

F—oTopac

Mic in
» Conexion interna para polarizar el micréfono P TONes

» R=1/5kQ

MICROPHONE R

—{—oT10ADC




Objetivos e informe



Objetivos

Minima
> Elegir una libreria para el control de la placa de audio
> Caracterizar entrada y salida de la placa de audio

» Reemplazar en el programa anterior el generador de funciones o el osciloscopio
por la placa de audio

> Medir una curva de respuesta: Diodo, BJT o JFET
> Implementar un circuito con OPAMP o Regulador LM317
» Reportar resultados en una hoja de datos



Objetivos

Maxima
> Estimacién tiempo de respuesta inverso del diodo
» JFET como resistencia dindmica
> Estimacion tiempo de subida/bajada del OPAMP
> Medir el rechazo de ripple de un circuito regulador de tension



Informe

Lineamientos

> Formato tipo informe técnico

> Detalles mas relevantes del programa (diagrama de flujo, pseudocodigo, etc)
> Descripcion experimental

> Especificar el programa utilizado para cada medicién (si corresponde...)

> Resumen de resultados tipo “hoja de datos”



Algunas propuestas de trabajo



BJT: Propuesta de trabajo

Medir curva caracteristica Ig vs. Ve
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JFET: Propuesta de trabajo

Fuente de corriente / Resistencia controlada por tensién

+Vpp

CARGA

' IDSS

Ves=0




OPAMP: Propuesta de trabajo

Medir ganancia en funcién de la frecuencia. ¢ Se puede estimar el ancho de
banda de ganacia unitaria?

¢, Seréa posible estimar el tiempo de subida con la placa de audio?



Regulador: Propuesta de trabajo

Medir rechazo de ripple

P -
LAY

Vin Vout
o—1 Lm317
f=120 Hz

| b
Adjust Ry f;‘(? A 1002 Ry
+
Cin 7 0.1 uF Co 7 104F
|
Ry f 1gak Cag T 104F
i
L

* Dy Discharges Cpg if output is shorted to Ground.

Figure 6. Ripple Rejection Test Circuit

Vo =10V
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