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2001

This project presents VHF/UHF TELEVITION TUNER for using receive television

signal. band VHF-UHF present picture and sound to monitor .

This television tuner is receive television signal to adaptation VDO signal by IC TDA

9800 build picture signal and IC  TDA 1190 build sound signal. Out put signal of television

tuner is a VDO signal at load impedance 75€2
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Philips Semiconductors

Preliminary specification

VIF-PLL demodulator and FM-PLL detector TDA9800

_ﬁ_—_

FEATURES

e Suitable for negative vision modulation
e Applicable for IF frequencies of 38.9 MHz, 45.75 MHz

and 58.75 MHz

* AGC output voltage for tuner; adjustable take-over point
(TOP)

o AFC detector without extra reference circuit
Alignment-free FM-PLL detector with high linearity

e Gain controlled wide band VIF amplifier (AC coupled) o Stabilizer circuit for ripple rejection and to achieve

e True synchronous demodulation with active carrier
regeneration (ultra-linear demodulation, good

constant output signals

5 to 8 V positive supply voltage range, low power

intermodulation figures, reduced harmonics and consumption (300 mW at +5 V supply voltage).

excellent pulse response)

e Peak sync AGC for negative modulation

GENERAL DESCRIPTION

* Video amplifier to match sound trap and sound filter The TDA9800 is a monolithic integrated circuit for vision

QUICK REFERENCE DATA

and sound IF signal processing in TV and VTR sets.

SYMBOL PARAMETER MIN. | TYP. | MAX. | UNIT
Vp positive supply voltage (pin 20) 4.5 5 8.8 \Y
Ip supply current 6] 60 69 mA
Vie vision IF input signal sensitivity (RMS value, pins 1 and 2) - 50 90 uv
maximum vision IF input signal (RMS value, pins 1 and 2) 70 150 |- mV
Gy IF gain control 64 70 73 dB
Vocves | CVBS output signal on pin 7 (peak-to-peak value) .7 2.08 §l 2.3 \Y
B —3 dB video bandwidth on pin 7 6 8 - MHz
S/N (W) | signal-to-noise ratio weighted; for video 56 59 - dB
00.92/1.1 intermodulation attenuation 56 62 - dB
02.76/3.3 56 62 - dB
oH suppression of harmonics in video signal 35 40 - aB
Vo AF maximum AF output signal for THD < 1.5% (RMS value, pin 9) 0.8 - - \Y
Tamb operating ambient temperature =20 - +70 |°C
ORDERING INFORMATION
EXTENDED TYPE PACKAGE
NUMBER PINS PIN POSITION MATERIAL CODE
TDA9800 20 DIL plastic SOT146(1)
TDA9800T 20 mini-pack plastic SOT163AR)
Note

1. SOT146-1; 1996 December 6.
2. SOT163-1; 1996 December 6.

July 1994




Philips Semiconductors

Preliminary specification

VIF-PLL demodulator and FM-PLL detector TDA9800
PINNING
SYMBOL PIN DESCRIPTION
ViiF 1 vision IF differential input signal
2
TADJ 3 tuner AGC take-over adjust (TOP)
oADJ 4 phase detector adjust
MUTE 5 sound mute switch
TeLL 6 PLL time constant of phase detector
Vo cves 7 CVBS (positive) output signal
n.c. 8 not connected
Vo AF 9 audio frequency output signal
Car 10 decoupling capacitor of audio frequency amplifier
Viic 11 sound intercarrier input signal
TAGC 12 tuner AGC output
Vovip 13 video and sound intercarrier output signal
Vivio 14 video input signal to buffer amplifier
AFC 15 automatic frequency control output
VCO1 16 VCO reference circuit for 2 fpc
VCO2 17
GND 18 ground (0 V)
Cacc 19 AGC capacitor
Vp 20 positive supply voltage
Vivir [1] W [20] Vp
ViviFz [2] [19] Cagc
ToP [3] 18] GND
ces (4] 17] veoz
MUTE [5 | [16] Vot
ToLL [_i_ TDA9800 15_] —
Vocves [7 | [14] Viwia)
ne.[8] 131 Voia)
Voar (9] [12] TAGC
Car [10] [11] Viic
MED330
Fig.2 Pin configuration.
July 1994 4




Philips Semiconductors

Preliminary specification

VIF-PLL demodulator and FM-PLL detector

TDA9800

FUNCTIONAL DESCRIPTION
Vision IF input

The vision IF amplifier consists of three AC-coupled
differential amplifier stages; each stage comprises a
controlled feedback network by means of emitter
degeneration.

IF and tuner AGC

The automatic control voltage to maintain the video output
signal at a constant level is generated according to the
transmission standard. Since the TDA9800 is suitable for
negative modulation only the peak-sync level is detected.
The AGC detector charges and discharges the capacitor
on pin 19 to set the IF gain and the tuner gain. The AGC
capacitor voltage is transferred to an internal IF control
signal, and is fed to the tuner AGC to generate the tuner
AGC output current on pin 12 (open-collector output). The
tuner AGC voltage take over point is adjusted on pin 3.
This allows the tuner and the IF SAW filter to be matched
to achieve the optimum IF input level.

Frequency detector, phase detector and video
demodulator

The IF amplifier output signal is fed to a frequency detector
and to a phase detector. During acquisition the frequency
detector produces a DC current which is proportional to the
frequency difference between the input and the VCO
signal. After frequency lock-in the phase detector
produces a DC current proportional to the phase
difference between the VCO and the input signal. Via the
loop filter the DC current of either frequency detector or
phase detector is converted into a DC voltage, which
controls the VCO frequency.

The video demodulator is a linear multiplier, designed for
low distortion and wide bandwidth. The vision IF input
signal is multiplied by the in-phase component of the VCO
output. The demodulated output signal is fed via an
integrated low-pass filter (fg = 12 MHz) to the video
amplifier for suppression of the carrier harmonics.

VCO and travelling wave divider

The VCO operates with a symmetrically-connected
reference LC-circuit, operating at double vision carrier
frequency. Frequency control is performed by an internal
varicap diode. The voltage to set the VCO frequency to the
actual frequency of double vision carrier frequency, is also
amplified and converted for the AFC output current.

The VCO signal is divided-by-two in a travelling wave
divider, which generates two differential output signals

July 1994

with 90 degree phase difference independent of
frequency.

Video amplifier, buffer and noise clipping

The video amplifier is a wide bandwidth operational
amplifier with internal feedback. A nominal positive
modulated video signal of 1 V (p-p) is present on the
composite video output (pin 13). The input impedance of
the 7 dB wideband buffer amplifier (with internal feedback)
is suitable for ceramic sound trap filters. The CVBS output
(pin 7) provides a positive video signal of 2 V (p-p). Noise
clipping is provided internally.

Sound demodulation

The FM sound intercarrier signal is fed to pin 11 and
through a limiter amplifier before it is demodulated. This
achieves high sensitivity and high AM suppression. The
limiter amplifier consists of seven internal AC-coupled
stages, minimizing the DC offset.

The FM-PLL demodulator consists of an RC-oscillator,
loop filter and phase detector. The oscillator frequency is
locked on the FM intercarrier signal from the limiter
amplifier. As a result of this locking, the RC-oscillator is
frequency-modulated.

The modulating signal voltage (AF signal) is used to
control the oscillator frequency. By this, the FM-PLL
operates as an FM demodulator.

The audio frequency amplifier with internal feedback is
designed for high gain and high common mode rejection.
The low-level AF signal output from the FM-PLL
demodulator is amplified and buffered in a low-ohmic
audio signal output stage (pin 9). An external decoupling
capacitor on pin 10 removes the DC voltage from the audio
amplifier input.

By using the sound mute switch (pin 5) the AF amplifier is
set to mute state.



Philips Semiconductors Preliminary specification

VIF-PLL demodulator and FM-PLL detector TDA9800
LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC134).
SYMBOL PARAMETER MIN. MAX. UNIT
Vp supply voltage (pin 20) for a maximum chip temperature (note 1)
SOT146 at +120 °C 0 8.8 Vv
SOT163A at +100 °C 0 5.5 Vv
\ voltage on pins 1, 2, 7, 11, 13, 14, 15 and 19 0 Vp \
ts max short-circuit time - 10 s
Viz tuner AGC output voltage - 13.2 Vv
Tsig storage temperature range -25 +150 °C
VEsp electrostatic handling for all pins (note 2) - +300 Y
Notes

1. Supply current Ip = 69 mA at Ty, = +70 °C.
2. Equivalent to discharging a 200 pF capacitor through a 0 Q series resistor (negative and positive voltage).

THERMAL RESISTANCE

SYMBOL PARAMETER THERMAL RESISTANCE
Rih j-a from junction to ambient in free air
SOT146 73 KIW
SOT163A 85 K/W

July 1994 6




Philips Semiconductors Preliminary specification

VIF-PLL demodulator and FM-PLL detector TDA9800

CHARACTERISTICS

The following characteristics apply for Vp =5 V: Tamb = +25 °C; see Table 1 for input frequencies and picture to sound
ratios; Vi = 10 mV RMS value (sync level); video modulation DSB; residual carrier: 10%,; video signal in accordance
with CCIR line 17 or NTC-7 Composite; measurements taken in Fig.3 unless otherwise specified

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
Vp supply voltage (pin 20) note 1 4.5 5 8.8 Vv
Ip supply current 51 60 69 mA
Vision IF input (pins 1 and 2)
Vi input sensitivity (RMS value) at -1 dB video at output | - 50 90 ny
38.9 MHz and 45.75 MHz
input sensitivity (RMS value) at - 60 100 Y
58.75 MHz
maximum input signal (RMS value)at | +1 dB video at output |70 150 - mV
38.9 MHz and 45.75 MHz
maximum input signal (RMS value) at 80 160 - mV
58.75 MHz
AVoint. internal IF amplitude difference within AGC range; - 0.7 1 dB

between picture and sound carrier B/G: Af=5.5 MHz;
M/N: Af = 4.5 MHz

Gir IF gain control see Fig.4
38.9 MHz and 64 70 - dB
45.75 MHz
58.75 MHz 62 68 - dB
B -3 dB IF bandwidth upper cut-off frequency | 70 100 - MHz
R; input resistance (differential) 1.% 2.2 2.7 kQ
G input capacitance (differential) .2 1& 2.5 pF
Vi, 2 DC input voltage 3.0 3.4 3.8 Y
True synchronous video demodulator note 2
fvco maximum oscillator frequency for f=2fpg 125 130 - MHz
carrier regeneration
Afyco oscillator drift (free running) as a larc = 0; note 3 - - +20 ppm/K
function of temperature
Vo ref oscillator swing at pins 16 and 17 fpc = 38.9 MHz - 120 - mV
(RMS value) foc = 45.75 MHz = 100 = mv
fpc = 58.75 MHz - 80 - mV
Afpg vision carrier capture range 1.5 2 - MHz
(negative)
vision carrier capture range (positive) 1.5 2 - MHz
tacqu acquisition time BL = 60 kHz; note 4 - - 30 ms

July 1994 7



Philips Semiconductors

Preliminary specification

VIF-PLL demodulator and FM-PLL detector TDA9800
SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
ViiE IF input signal sensitivity

(RMS value, pins 1 and 2)
for PLL still locked maximum IF gain; - 50 90 jnY
note 5
for C/N =10 dB note 6 - 100 140 uv
lioop FPLL loop offset current at pin 6 note 7 - - +4.5 HA
Composite video amplifier (pin 13) sound carrier off
Vo vid output signal (peak-to-peak value) see Fig.7 09 1:0 1.1 \
Via sync level 1.4 1.5 1.6 Vv
zero carrier level - 2.6 - VvV
upper video clipping level Vp-111|Vp-1.0 |- Y
lower video clipping level - 0.3 0.4 \Y
Voem IF intercarrier level (RMS value) sound carrier on; note 8 | — 170 - mV
Ri3 output resistance - - 10 Q
lint13 internal bias current for emitter DC 1.8 2.5 - mA
follower
l13 maximum output sink current DC and AC 1.4 - - mA
maximum output source current 220 - - mA
B -3 dB video bandwidth Ci3<B0pF; R.>1kQ |7 10 - MHz
o suppression of video signal C13< 50 pF; R.>1 kQ: | 35 40 - dB
harmonics note 9
RR ripple rejection on pin 13 see Fig.9 32 35 - dB
CVBS buffer amplifier and noise clipper (pins 7 and 14)
R4 input resistance 2.6 3.3 4.0 kQ
Cia input capacitance 1.4 2 3.0 pF
Vi4 DC voltage at input pin 14 not connected 1:5 1.8 24 \Y
Gy voltage gain note 10 6 7 75 dB
Vocves CVBS output signal on pin 7 sound carrier off: 17 2.0 2.3 Vv
(peak-to-peak value) see Fig.3
CVBS output level upper video clipping 3.9 4.0 - \
lower video clipping - 1.0 i Vv
sync level - 1.35 - \Y
R; output resistance - - 10 Q
lint7 internal bias current for emitter DC 1.8 25 - mA
follower
Iz maximum output sink current DC and AC 1.4 - - mA
maximum output source current 24 - - mA
B -3 dB video bandwidth C7<20pF;RL>1kQ |8 11 - MHz
July 1994 8
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VIF-PLL demodulator and FM-PLL detector TDAS800
SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
Measurements from IF input to CVBS output (pin 7) 330 Q between pins 13 and 14, sound carrier off
Vocves | CVBS output signal on pin 7 157 2.0 2.3 \Y

(peak-to-peak value)

AV, deviation of CVBS output signal at 50 dB gain control - - 0.5 dB
B/G 30 dB gain control - - 0.1 dB
black level tilt note 11 - - 1 %

AG differential gain CCIR line 330 or - 2 5 %

Ag differential phase NTC-7 Composite - 1 3 deg

B -3 dB video bandwidth CL<20pF;RL>1kQ |6 8 - MHz

S/N(W) signal-to-noise ratio; weighted see Fig.5 and note 12 |56 59 - dB

00.92/1.1 intermodulation at ‘blue’ f=0.92 or 1.1 MHz: 56 62 - dB
intermodulation at ‘yellow’ : see Fig.6 and note 13 [gg 64 = dB

027633 |intermodulation at ‘blue’ f=2.76or 3.3 MHz; 56 62 - dB
intermodulation at ‘yellow’ see Fig.6 and note 13 - [57 63 \ dB

oc residual vision carrier (RMS value) | fundamental wave - 1 10 mV

harmonics - il 10 mV
oy suppression of video signal note 9 35 40 - dB
harmonics

RR ripple rejection on pin 7 see Fig.9 25 28 - dB

AGC detector (pin 19)

tresp response to an increasing amplitude - 1 10 ms
step of 50 dB in input signal
response to a decreasing amplitude - 50 100 ms
step of 50 dB in input signal

l1g charging current note 11 0.85 Ui 1.35 mA
discharging current 17 22 27 LA

Vig AGC voltage maximum gain 0 see - Vv

Fig.4
minimum gain - see Vp-07 |V
Fig.4
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Philips Semiconductors Preliminary specification

VIF-PLL demodulator and FM-PLL detector TDA9800
SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
Tuner AGC (pin 12)

Vi IF input signal for minimum starting | input at pins 1 and 2; - - 5 mV
point of tuner take over (RMS value) | Rrop =22 kQ
IF input signal for maximum starting | input at pins 1 and 2: 50 ~ - mV
point of tuner take over (RMS value) |Rtop=0Q
Vi allowable voltage from external source - - 13.2 \%
saturation voltage li2 =1.7 mA - - 0.2 \
AVis variation of take over point by li2=0.4 mA - 0.02 0.06 dB/K
temperature
l12 sink current see Fig.4
no tuner gain reduction |- 0.1 0.3 pHA
maximum tuner gain 7 2.0 2.6 mA
reduction
AGe IF slip by automatic gain control tuner gain current from | - 6 8 dB
20 to 80%
AFC circuit (pin 15) see Fig.8 and note 14
S control steepness Alys/Af note 15
38.9 MHz -0.6 -0.72 -0.84 nA/KHz
45.75 MHz -0.45 -0.6 -0.75 nA/KHz
58.75 MHz -0.38 -0.5 -0.62 LA/KHz
Afie frequency variation by temperature | Iarc = 0; note 3 - - +20 ppm/K
Vis output voltage upper limit see Fig.8 Vp-0.5|Vp-0.3 |- Vv
output voltage lower limit - 0.3 0.5 v
lis output current source 160 200 240 LA
output current sink 160 200 240 LA
Alys residual video modulation current - 20 30 LA
(peak-to-peak value)
Sound mute switch (pin 5) note 16
ViL input voltage for MUTE-ON 0 - 0.8 \Y
ViH input voltage for MUTE-OFF 145 - Vp V
e LOW level input current Vs=0V - -300 -360 LA
Cmute audio attenuation Vs=0V 70 80 - dB
AVg DC offset voltage at switching (plop) | switching to MUTE-ON | - 100 500 mV

July 1994 10



Philips Semiconductors

Preliminary specification

VIF-PLL demodulator and FM-PLL detector TDA9800
SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
FM sound limiter amplifier (pin 11) note 17
Viem input signal (RMS value, pin 11) CCIR468-4

for S/N = 40 dB see Fig.11 - 200 300 nv
for AM suppression oay =40dB | AM: f= 1 kHz, m=0.3 |- 1 - mV
maximum input signal handling 200 - - mV
(RMS value)
oAM AM suppression see Fig.10; 46 50 - dB
AM: f=1kHz; m=0.3
R4 input resistance 480 600 720 Q
B -3 dB IF frequency response of lower and upper 3.5 - 10 MHz
sound IF cut-off frequency
V4 DC voltage 2.3 2.6 29 \
FM-PLL sound demodulator and AF output (pin 9) note 17
fi Em catching range of PLL 4 - / MHz
holding range of PLL 3:5 - 8 MHz
tacqu acquisition time - - 4 us
Vo AF AF output signal (RMS value, pin 9) | Afar = +27 kHz: 280 350 420 mV
see Fig.11
maximum output signal handling THD < 1.5% 0.8 - - Vv
AV, temperature drift of AF output signal - 3 7 103 dB/K
Afag frequency deviation THD < 1.5%; note 18 — - 50 kHz
Vio DC voltage at decoupling capacitor voltage dependenton |[1.2 — 22 \Y
VCO frequency;
note 19
Rg output resistance - 100 - Q
Re load resistance (pin 9) 202 - - kQ
Vg DC voltage 1.6 2.0 2.4 \
B -3 dB audio frequency bandwidth 95 120 - kHz
THD total harmonic distortion without ceramic filter - 0.1 0.5 %
S/N (W) | signal-to-noise ratio, weighted CCIR468-4; see Fig.11 | 50 55 - dB
Vsc residual sound carrier and - - 75 mV
harmonics (RMS value)
RR ripple rejection on pin 9 see Fig.9 26 30 - dB

Measurements from IF input to audio output (p

in 9) 560 Q between pins 13 and 11; note 20

S/N (W)

weighted signal-to-noise ratio

27 kHz FM deviation; CCIR468-4; 50 s (75 ps at standard M)
de-emphasis; with offset alignment on pin 4

6 kHz sinusoidal waveform black-to-white 39 46 - dB
black picture sync only 40 48 - dB
white picture 39 46 - dB
colour bar 39 46 - dB

July 1994
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Philips Semiconductors . Preliminary specification

VIF-PLL demodulator and FM-PLL detector TDA9800

Notes

1. Values of video and sound parameters are decreased at Vp = 4.5 V.

2. Loop bandwidth BL = 60 kHz (natural frequency f, = 15 kHz; damping factor d = 2 calculated with grey level and
FPLL input signal level). Resonance circuit of VCO: Qo > 50; Ceyt = 8.2 pF; Cint = 8.5 pF (loop voltage about 2.7 V).

3. Temperature coefficient of external LC-circuit is equal to zero.

4. Vijp=10mV (RMS value); Af = 1 MHz (VCO frequency offset related to picture carrier frequency); white picture
video modulation.

5. Ve signal for nominal video signal.

6. Transformer at IF input (Fig.3). The C/N ratioat IF input for ‘lock-in’ is defined as the vision IF input signal (sync level,
RMS value) in relation to a superimposed, 5 MHz band-limited white noise signal (RMS value); video modulation:
white picture. N

7. Offset current measured between pin6 and half of supply voltage (V = 2.5 V) under the following conditions: no input
signal at IF input (pins 1 and 2) and IF amplifier gain at minimum (V49 = Vp), pin 4 (phase adjust) open-circuit.

8. The intercarrier output signal is superimposed to the video signal at pin 13 and can be calculated by the following

Voo - V V.
formula: 20 Iog( 13 imere. (PP) ) =2 dB + 6.9dB +2 dB with ='5C 4B = sound to picture carrier ratio at IF
1V (p-p) Viec Viec
input (pins 1 and 2 in dB and +2 dB = tolerance of intercarrier output amplitude V, gp.

9. Measurements taken with SAW filter G1962; modulation: VSB, fyiges > 0.5 MHz, loop bandwidth BL = 60 kHz.

10. The 7 dB buffer gain accounts for 1 dB loss in the sound trap. Buffer output signal is typical 2 V (p-p). If no sound
trap is applied a 330 Q resistor must be connected from output to input (from pin 13 to pin 14).

11. The leakage current of the AGC capacitor has to be < 1 pA to avoid larger tilt.

12. S/N is the ratio of black-to-white amplitude to the black level noise voltage (RMS value, pin 7). B = 5 MHz weighted
in accordance with CCIR-567 at a source impedance of 50 Q.

13. ap.g2/1.1 =20 log (V, at 4.4 (3.58) MHz / V, at0.92 (1 -1) MHz) + 3.6 dB; 0, gp/1.1 value at 0.92 (1.1) MHz related to
black/white signal.
02.76/3.3 = 20 log (V, at 4.4 (3.58) MHz / Vo at2.76 (3.3) MHz); 02,76/3.3 Value at 2.76 (3.3) MHz related to colour
carrier.

14. To match the AFC output signal to different tuning systems a current source outputis provided (Fig.8).

15. Depending on the ratio AC/C, of the LC resonance circuit of VCO (5> 50; Co =.Cjry # Cext; Cext = 8.2 pF;

Cint = 8.5 pF).

16. No mute state is also valid for pin not connected.

17. Input level for second IF from an external generator with 50 Q source impedance, AC coupled with 10 nF capacitor,
fmod = 1 kHz, 27 kHz (54% FM deviation) of audio reference. A VIF/SIF input signal is not permitted. Pin 19 has to
be connected to positive supply voltage. S/N and THD measurements are taken at 50 us (75 ps at standard M)
de-emphasis.

18. To allow higher frequency deviation, the resistor R, on pin 10 (see Fig.12) has to be increased to a value which does
not exceed the AF output signal of nominally 0.35 V for THD = 0.1% (R, = 4.7 kQ provides -6 dB amplification).

19. The leakage current of the 2.2 1F capacitor is < 100 nA.

20. For all S/N measurements the used vision IF modulator has to meet the following specification:

- Incidental phase modulation for black-to-white jump less than 0.5 degree.

July 1994 12
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VIF-PLL demodulator and FM-PLL detector TDA9800
Table 1 Input frequencies and carrier ratios.

B/G STANDARD M/N STANDARD M STANDARD | UNIT
picture carrier fec 38.9 45.75 58.75 MHz
sound carrier fsc 33.4 41.25 54.25 MHz
picture to sound carrier ratio SC 13 7 7 dB

22 kQ
(62 kQ)
Vp=5V(9V) = EO
10 pF K ((253 tg) 1V(p-p)  video and intercarrier 3
- * N tuner AGC
10 nF —>
| 0.1 uF
N7
Sy 330 Q
FEL | YT
Vp Cacc  |aND [vcoz ’ VCO1 | AFC Viid) | Vowvie) |tage | Viic
20 19 18 17 16 15 14 13 12 11
TDA9800
1 ¢ 2 3 4 5 6 7 8 9 10
- ViviFi | ViviFg | TOP - [ccs  [MUTE [Tp L Vo cvas | ¢ Vo AF J-CAF
vision y ! .

. TSOQG}IEL : 13kQ i 390 0 IZ'Z”F
i ;

4 0.1 uF >
takeover sound J; o
point mute » CVBS

MED331 2V (p-p)

PARAMETER EUROPE Usa JAPAN
IF frequency 38.9 MHz 45.75 MHz 58.75 MHz
VCO frequency | 77.8 MHz 91.5 MHz 117.5 MHz
18 16 16
osdillator ] l I
o e L
17, A2 17
C(vco) Cc i c(vco)c L C(vCO) C L
8S5pF 82pF 251nH |85pF 10pF 163 nH 85pF 12pF 90nH
9.g. TOKO coll | 5KM SKMC MC139
369SNS-2010Z V369SCS-2370Z NEBS45SNAS100108
Philips ceramic | 222263251828 (inside of call) 12 pF SMD
capacitor size = 0805

Fig.3 Test circuit.
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VIF-PLL demodulator and FM-PLL detector TDA9800

MED332
70

G 60

IF |12

dB \

( )50 (mA)
0

40 \\ e 0.2

R )

30 \ \\ \ 0.6

20 \ \ 1.0

10 .

Y (' ==

~ 2.0
-10 5
0 1 2 3
Vig(V)
Fig.4 IF AGC (dashed) and tuner AGC as a function of take over point adjustment.
80 MED333 —eds
-10dB
SIN -13.2dB -13.2dB
(dB)
-24 dB -24 dB
60
/ //!
|
bl |
40 & } SC cc PC SC cC PC
/ |
3 | BLUE YELLOW
; MED334
20 '
|
|
| SC = sound carrier level ; with respect to TOP sync level.
0 | CC = chrominance carrier level : with respect to TOP sync level.
—60 _40 -20 | 0 20 PC = picture carrier level , with respect to TOP sync level,
| Vi IF(rms)(dB)
0.06 0.6 6 | 60 600 Sound shelf attenuation: 17 dB.
10 Vi 1F(rms)™V)
Fig.5 Typical signal-to-noise ratio as a function of Fig.6  Input conditions for intermodulation
IF input signal. measurements.
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VIF-PLL demodulator and FM-PLL detector ; TDA9800

zero carrier

286V level
25V white level

1.8V—

1.5V —sync level
MED335

Fig.7 Video signal levels on output pin 13,

Vis | bs
V) | A
= 4-5 '200 i
vP Vp =5V
I 3.5 |-100 (source current)
22kQ
| 15 2.5 0 3
TDA9800 s : !
1.5 | 100 - ' (sink current)
; 22kQ 0.5 | 200 - :
£ 3 H
4 / . T lf 1
. 38.5 38.9 39.3 f (MHz)

MED336

Fig.8 Measurement conditions and typical AFC characteristic.

Vp Bl i
AN 100 mV
’ e 5 _\/_/_.}&7_ _ iripple =70 H2)

TDA9800

l MED337

Fig.9 Ripple rejection condition.
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VIF-PLL demodulator and FM-PLL detector TDA9800
MED338
0
OAM
(dB)
-20 1 _1T1T
-40
-60
-80
—10c1>0_1 . 10 102 108
Viic (mV)
Fig.10. Typical AM suppression of FM sound demodulator.
MED339
370 60
Vo AF (1) SIN (W)
(mV RMS) P (dB)
A
1
360 50
Pz
/ (2)
350 ——— 40
=~
340 30
330 20
el 2 3
10 1 10 10 W bt (vl 10
Fig.11 Typical AF output signal and signal-to-noise ratio.
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VIF-PLL demodulator and FM-PLL detector TDA9800

22kQ
(62 k)
Vp=5V(9V) e AFC
10 uF ; (gg :g) 330Q 4y (p-p) video and intercarrier
x R o B tuner AGC
10nF 0.1puF | ~sound 560 =
] g trap Q
1 : 15 @ @
f :-“S_EE—(,_,.' . b §_((::I 12V (9 V)
1 soun S
T T =5 = filter @
Vp Cagc  |GND [vcoz _]vcm AFC | Viid) |Vopvid) |TaGC  |Viic
20 19 18 17 16 15 14 13 12 11
TDA9800
1 2 3 4 5 6 7 8 9 10
ViviFt Viviez [TOP [ces TMUTE TThil [Vocvas|no Vo ar IChr
vision y_
2 (3)
IF SAW 13 kQ 390 Q ﬁg Rx
500 fiter | 1E input A
G1962 g 4 0.1 pF CaF ;; 2.2yF
takeover sound ; 4
point mute » CVBS
i 4 4 . 2V (p-p)
epends on tuner
. Y-iby —> Vo AF
22 nF
MED340
PARAMETER EUROPE USA JAPAN
IF frequency 38.9 MHz 45.75 MHz 58.75 MHz
VCO frequency | 77.8 MHz 91.5 MHz 117.5 MHz
16 18 16
osclllator l | I
circuit L
17 17 17
C(VCO) C L c(vco)c L c(vco) ¢ L
85pF 8.2pF 251nH|85pF 10pF 163nH|85pF 12pF 90 nH
0.9. TOKO coll | 5KM SKMC MC139
369SNS-2010Z V3695CS-2370Z NE545SNAS100108
Philips ceramic | 222263251828 (Inside of coll) 12 pF SMD
capacitor 8ize = 0805

Fig.12 Application circuit.
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120
g IF gain range video
antenna input 64 (<70) dB T1v (p-p)
(dBuVv) PPt S ? IF signals
) e RS : ) & (RMS value)
100 2L — SAW insertion 10 v
g v)
N loss20dB — — — 1~ 0.66x10""
N l r
N
tuner gain e g j » B
control range 6 dB IF slip
80 ? 10-2
64 dB
IF AGC
60 TOP 10-3
__________ — —|—=—— —1— 066x10-3
SAW insertion
loss 20 dB {
40 j A
40 dB ' ——/ ——————— — 0.66x 1074
RF gain
20 . ; 1075
%/_ ________________________ — 0.66x 10-5
/i3 ifi |
N PG s I | amplglr?;, \gg:)odu ator
tuner SAW filter TDA9800

(1) depends on TOP

MED341

Fig.13 Front end level diagram.
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VIF-PLL demodulator and FM-PLL detector TDA9800
PACKAGE OUTLINES
DIP20: plastic dual in-line package; 20 leads (300 mil) S0T146-1
- - D |=— Mg
i (O i

—> b |
20 - i 11 My >
CRICY (PESSAREN 7 e A
|
/pin1 index i
P —- AL L. _CF - & Sbnseroanae, | - 4
|
|
: |
v LT RN 3R R R L
1 | 10
0 5 10 mm
ey ™ AN B B E OW
scale
DIMENSIONS (inch dimensions are derived from the original mm dimensions)
A Aq Az (1) ] zM
UNIT max. | min., | max. b by c D E e eq L Mg My w %
mm 4.2 051 32 1.73 0.53 036 | 26.92 | 6.40 3.60 8.25 10.0

130 | 038 | 023 | 2654 | 22 | 254 | 762 | 05 | 780 | g5 | 0254 | 20

f 0.068 | 0.021 | 0.014 | 1.060 | 0.25 0.14 0.32 0.39
inches | 0.17 | 0.020 | 0.13 0.051 | 0.015 | 0.009 | 1.045 | 0.24 0.10 0.30 0.12 0.31 0.33 0.01 0.078

Note

1. Plastic or metal protrusions of 0.25 mm maximum per side are not included.

OUTLINE REFERENCES

EUROPEAN
VERSION

ISSUE DATE
IEC JEDEC EIAJ PROJECTION

SOT146-1 SC603 == @ g
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VIF-PLL demodulator and FM-PLL detector TDA9800
$020: plastic small outline package; 20 leads; body width 7.5 mm SOT163-1
- D - E
- ; =
L : - CEJ L I
@n 1 He

pin 1 index

I

FRUTT. =

0 5 10 mm
J

scale

DIMENSIONS (inch dimensions are derived from the original mm dimensions)

A
UNIT | o | A1 | A2 | A3 | b, ¢ [DM] EM| o | he L L Q v w y | z™M]| o
030 | 245 049 [ 032 | 13.0 | 76 10.65 11| 11 0.9
AT e oo [0 il on i it 1000 " | o4 | 10 | 025|025 | 01 | 07 g0
o
: 0.012 | 0.096 0.019 [ 0.013 | 0.51 | 0.30 0.419 0.043 | 0.043 0035| 0
2198 | 010 15 564 | losg |- 001 0.014)0.009 | 0.49 | 0.29 | 9050 5394 [0.055 | 'yl ool 0.01 | 0.01 |0.004 0.016
Note
1. Plastic or metal protrusions of 0.15 mm maximum per side are not included.
REFERENCES
OUTLINE EUROPEAN s
VERSION e erer ST PROJECTION
: 95-6+-24
SOT163-1 075E04 MS-013AC =30 =
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TDA9800

SOLDERING
Introduction

There is no soldering method that is ideal for all IC
packages. Wave soldering is often preferred when
through-hole and surface mounted components are mixed
on one printed-circuit board. However, wave soldering is
not always suitable for surface mounted ICs, or for
printed-circuits with high population densities. In these
situations reflow soldering is often used.

This text gives a very brief insight to a complex technology.
A more in-depth account of soldering ICs can be found in

our “/C Package Databook” (order code 9398 652 9001 1).

DIP
SOLDERING BY DIPPING OR BY WAVE

The maximum permissible temperature of the solder is
260 °C; solder at this temperature must not be in contact
with the joint for more than 5 seconds. The total contact
time of successive solder waves must not exceed

5 seconds.

The device may be mounted up to the seating plane, but
the temperature of the plastic body must not exceed the
specified maximum storage temperature (Tstg may)- If the
printed-circuit board has been pre-heated, forced cooling
may be necessary immediately after soldering to keep the
temperature within the permissible limit.

REPAIRING SOLDERED JOINTS

Apply a low voltage soldering iron (less than 24 V) to the
lead(s) of the package, below the seating plane or not
more than 2 mm above it. If the temperature of the
soldering iron bit is less than 300 °C it may remain in
contact for up to 10 seconds. If the bit temperature is

between 300 and 400 °C, contact may be up to 5 seconds.

SO
REFLOW SOLDERING

Reflow soldering techniques are suitable for all SO
packages.

Reflow soldering requires solder paste (a suspension of
fine solder particles, flux and binding agent) to be applied
to the printed-circuit board by screen printing, stencilling or
pressure-syringe dispensing before package placement.

July 1994

Several techniques exist for reflowing; for example,
thermal conduction by heated belt. Dwell times vary
between 50 and 300 seconds depending on heating
method. Typical reflow temperatures range from
215 to 250 °C.

Preheating is necessary to dry the paste and evaporate
the binding agent. Preheating duration: 45 minutes at
45 °C.

WAVE SOLDERING

Wave soldering techniques can be used for all SO
packages if the following conditions are observed:

e A double-wave (a turbulent wave with high upward
pressure followed by a smooth laminar wave) soldering
technique should be used.

* The longitudinal axis of the package footprint must be
parallel to the solder flow.

 The package footprint mustincorporate solder thieves at
the downstream end.

During placement and before soldering, the package must
be fixed with a droplet of adhesive. The adhesive can be
applied by screen printing, pin transfer or syringe
dispensing. The package can be soldered after the
adhesive is cured.

Maximum permissible solder temperature is 260 °C, and
maximum duration of package immersion in solder is

10 seconds, if cooled to less than 150 °C within

6 seconds. Typical dwell time is 4 seconds at 250 °C.

A mildly-activated flux will eliminate the need for removal
of corrosive residues in most applications.

REPAIRING SOLDERED JOINTS

Fix the component by first soldering two diagonally-
opposite end leads. Use only a low voltage soldering iron
(less than 24 V) applied to the flat part of the lead. Contact
time must be limited to 10 seconds at up to 300 °C. When
using a dedicated tool, all other leads can be soldered in
one operation within 2 to 5 seconds between

270 and 320 °C.
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VIF-PLL demodulator and FM-PLL detector TDA9800
DEFINITIONS
Data sheet status
Objective specification This data sheet contains target or goal specifications for product development.
Preliminary specification This data sheet contains preliminary data; supplementary data may be published later.
Product specification This data sheet contains final product specifications.

Limiting values

Limiting values given are in accordance with the Absolute Maximum Rating System (IEC 134). Stress above one or
more of the limiting values may cause permanent damage to the device. These are stress ratings only and operation
of the device at these or at any other conditions above those given in the Characteristics sections of the specification
is not implied. Exposure to limiting values for extended periods may affect device reliability.

Application information

Where application information is given, it is advisory and does not form part of the specification.

LIFE SUPPORT APPLICATIONS

These products are not designed for use in life support appliances, devices, or systems where malfunction of these
products can reasonably be expected to result in personal injury. Philips customers using or selling these products for

use in such applications do so at their own risk and agree to fully indemnify Philips for any damages resulting from such
improper use or sale.
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GENERAL

L smmeonoucior  B40C1500G THRU B380C1500G

Glass Passivated Single-Phase
Bridge Rectifier

Reverse Voltage 65 and 600 V
Forward Current 1.5A

Ry . ;\;\
e}
Case Style WOG

0.388 (9.86)

e Features

‘%(%’I * Plastic package has Underwriters Laboratory
ot Flammability Classification 94V-0
Y * Glass passivated chip junction
* High case dielectric strength

) » Typical IR less than 0.1pA

; MIN., * High surge current capability
D’mﬁﬁ"’,’;{;z;” + Ideal for printed circuit boards
v « High temperature soldering guaranteed:
FER oA 260°C/10 seconds, 0.375 (9.5mm) lead length,
el S | 51bs.(2.3kg) tension

|<-

Mechanical Data
I 0.220(5.6)

1B Case: Molded plastic body over passivated junctions
v Terminals: Plated leads solderable per MIL-STD-750,
Method 2026

l ¢ 0220(50) Mounting Position: Any
TRy Weight: 0.04 ounce, 1.1 grams

Maximum Ratings & Thermal CharacteristiCs raings at 25 ambint tamperature uniess othervise specified.

0.348 (8.84)
0.308(7.82)

SYMBOLS|  B40 B30 B125 B250 B380 |UNITS
Parameter C1500G | €1500G | €1500G | C1500G | C1500G6
Maximum repetitive peak reverse voltage VRRM 65 125 200 400 600 \
Maximum RMS input voltage R + C-load VRMS 40 80 125 .250 380 \%
Maximum DC blocking voltage Vbc 65 125 200 400 600 Vv
Maximum peak working voltage VRwWM 90 180 300 600 800 V
Maximum non-repetitive peak voltage VRSM 100 200 350 600 1000 V
Maximum repetitive peak forward surge current IFRM 10 A
Maximum average forward output current for
free air operation at TA=45°C R + L-load IF(AV) 1.6 A

C-Load 1.5
Peak forward surge current
single sine wave gn rated load at Ty=125°C oM 3 &
Rating for fusing at Ty=125°C (t<100ms) 1%t 12.5 A’sec
Minimum series resistor C-load at VrRms = +10% Rt 1.0 2.0 4.0 8.0 12 Q
- - &
Meximum load capacitance i CL | 5000 | 2500 | 1000 | 500 | 200 | uF
Typical thermal resistance per leg (NOTE 1) Reaua 36 C/W
ReuL 11

Operating junction temperature range T -40 to +125 2€
Storage temperature range TstG -40 to +150 °C

Electrical C haracteristi CS Ratings at 25°C ambient temperalure unless otherwise specified.

SYMBOLS B40 B8o B125 B250 B380 UNITS
C1500G | C1500G C1500G | C1500G | C1500G

Maximum instantaneous forward voltage drop v 10 v
per leg at 1.5A . £ :

Maximum reverse current at rated repetitive | 10
peak voltage per leg Ta=25°C R A

e 8/23/99
(1) Thermal resistance from junction to ambient and from junction to lead mounted on P.C.B.
at 0.375" (9.5mm) lead lengths with 0.2 x 0.2" =
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SEMICONDUCTOR’

B40C1500G THRU B380C1500G

Ratings and Characteristic Curves (. - 2s:c uniess oterwise noted)

FIG.1 - DERATING CURVES
OUTPUT RECTIFIED CURRENT
FOR B40C1500G...8125C1500G

PERCENT OF RATED PEAK REVERSE

VOLTAGE, %

1.6 5010 60 Hz i ]
el RESISTIVE OR INDUGTIVE LOAD
é 1:2 L] —%\\\ i
: v 0.375" —
2 g @ L capacive NI NS L (@.5mm) RC.B.i
2 g & 1000 - =
S B R .t N_Y | orrermos |
LS 0.81— N 4 022x022
wow Y XL (5.5 x5.5mm)
Qe ST
2206 Ny
@2y \‘ A}
z< 0.4 N
He AN
2 g2 X
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FIG.3 - MAXIMUM NON-REPETITIVE PEAK
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FIG.2 - DERATING CURVES
OUTPUT RECTIFIED CURRENT
FOR B250C1500G...B380C1500G
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> = s q 0.375 PC.B.
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7~ SEMICONDUCTOR’

B40C1500G THRU B380C1500G

Ratings and Characteristic Curves (. - 2s:c uness otewise noted)

FIG.1 - DERATING CURVES
OUTPUT RECTIFIED CURRENT
FOR B40C1500G...8125C1500G
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BRIDGE OUTPUT
FULL WAVE RECTIFIED CURRENT

PEAK FORWARD SURGE CURRENT,
AMPERES

INSTANTANEOUS REVERSE CURRENT,

AVERAGE AMPERES

GENERAL

SEMICONDUCTOR’

B40C1500G THRU B380C1500G

Ratings and Characteristic Curves . - 25 uniss otervise notsc)
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OUTPUT RECTIFIED CURRENT
FOR B40C1500G...8B125C1500G
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BCS546 thru BC548
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Maximum Ratings & Thermal Characteristics ratngsat 25 ampiont

Small Signal Transistors (NPN)

Features

* NPN Silicon Epitaxial Planar Transistors

* These transistors are subdivided into three groups
A, B, and C according to their current gain.
The type BC546 is available in groups A and B,
however, the types BC547 and BC548 can be
supplied in all three groups. As complementary
types the PNP transistors BC556...BC558 are
recommended.

* On special request, these transistors are also
manufactured in the pin configuration TO-18.

Mechanical Data

Case: TO-92 Plastic Package

Weight: approx. 0.1 8g

Packaging Codes/Options:
E6/Bulk - 5K per container, 20K/box
E7/4K per Ammo mag., 20K/box

temperature unless otherwise specified.

Parameter

Symbol Value Unit
BC546 \ 80
Collector-Base Voltage BC547 Vcso 50 \Y
BC548 30
BC546 80
Collector-Emitter Voltage BC547 VcEs 50 \Y
BC548 30
BC546 65
Collector-Emitter Voltage BC547 Vceo 45 \%
BC548 30
; BC546, BC547 6
Emitter-Base Voltage BC548 VEBO 5 \%
Collector Current Ic 100 mA
Peak Collector Current Icm 200 mA
Peak Base Current IBm 200 mA
Peak Emitter Current -lEm 200 mA
Power Dissipation at Tamb = 25°C Ptot 500 mwW
Thermal Resistance Junction to Ambient Air Reua 2501 °C/wW
Junction Temperature Tj 150 °C
Storage Temperature Range Ts -65 to +150 oG

Note: (1) Valid provided that leads are kept at ambient temperalture at a distance of 2 mm from case.

1/24/01



:@)g?ill\lli}z)%DUCTOR@ BC546 thru BC548

Small Signal Transistors (NPN)

Electrical Characteristics 1, - 25:c uniess onerwise noted)

Parameter Symbol Test Condition Min Typ Max Unit
Current gain group A r i — 220 —
Small Signal Current Gain B| e Vee=5V.ic=2mA, = 330 = i
f=1kHz
C e 600 -
Current gain group A A 5 1.6 27 4.5
Input Impedance B hie Vee = f5_Vi llSH- PAULY 32 45 8.5 kQ
c LS L2 6 8.7 15
Current gain group A = e — 18 30
Output Admittance B| hos VeE = f_v1 l'g; 2l ie 30 60 uS
c N\ < 60 110
Current gain group A 22 2 — 1.5+ 104 —
Reverse Voltage Transfer Ratio B| hre Vee = ;5_\/1 L(;_{" g me — 2+10* - —
c I - g2 P—ahq04 | N
Current gain group A — 90 —
B Vce=5V, Ic =10 A - 150 -
(o] — 270 —
Current gain group A 110 180 220
DC Current Gain B hre Vce=5V,lc=2mA 200 290 450 —
Cc 420 500 800
Current gain group A — 120 -
Vce=5V, Ic =100 mA - 200 -
C - 400 =
: Ic=10mA, Ie=0.5mA — 80 200
Collector Saturation Voltage VCEsat Ic =100 mA, Is = 5 mA i, 200 600 mvV
< Ic=10mA, I =0.5mA — 700 —

Base Saturation Voltage VBEsat Ic =100 mA, I8 = 5 mA 2 900 YO mvV
> Vce=5V,lc=2mA 580 660 700
Base-Emitter Voltage VBE VCE =5V, Ic = 10 mA /. 5 720 mV

BC546 Vce=80V - 0.2 15 nA
g BC547 VCe=50V e 0.2 15 nA
g°:'°f‘f’tg"em':‘er BC548 lces VCE=30V - 0.2 15 nA
st UL BC546 VCE=80V, Tj = 125°C . -’ 4 A
BC547 VCe =50V, Tj = 125°C g = 4 7y
BC548 Vce=30V, Tj=125°C — — 4 LA
. ; Vce=5V, Ic =10 mA,
Gain-Bandwidth Product fr f= 100 MHz — 300 == MHz
Collector-Base Capacitance Ccso Ve =10V, f=1 MHz — 35 6 pF
Emitter-Base Capacitance CeBo VEB=0.5V,f=1MHz — 9 — pF
VCce =5V, lc =200 pA,
Noise Figure ggzs- BEaRLEe Re =2k, f=1kHz, B 2 10 dB
: Af =200 Hz




e L BC546 thru BC548

Small Signal Transistors (NPN)

Electrical Chal‘acteristics (Ty = 25°C unless otherwise noted)

Parameter Symbol Test Condition Min Typ Max Unit

Current gain group A 5% e — 220 —

Small Signal Current Gain ] Vee = . G Rma, & 330 i e
g el — 600 —
Current gain group A = - 1.6 2.7 45

Input Impedance B| i i ey T 45 85 kQ
g S 6 8.7 15
Current gain group A N L — 18 30

Output Admittance Bl | YRS Y AT = 30 60 us
c AN — 60 110
Current gain group A > g — 1.5+ 104 —

Reverse Voltage Transfer Ratio B| hre oY 4 mE > 210 = —

 f=AkHz 5

C — 310 —
Current gain group A — 90 —
B Vce=5V,Ic = 10 pA -0 150 o
(o] — 270 e
Current gain group A 110 180 220

DC Current Gain B| hre Vce=5V, Ic=2mA 200 290 450 —
C 420 500 800
Current gain group A e 120 -
B Vce=5V, Ic =100 mA —_ 200 —
C M 400 25
: lc=10mA, lB=05mA | — 80 200

Collector Saturation Voltage VCEsat Ic =100 mA, Is = 5 mA Ha 200 600 mV
_ lc=10mA I8=05mA | — 700 -

Base Saturation Voltage VBEsat | | -100 mA. I =5 mA “ 900 <2k mV
: Vce=5V,Ic=2mA | 580 660 700
Base-Emitter Voltage Vee VEeE =5V, Ic = 10 mA . o 720 mV

BC546 Vce=80V — 0.2 15 nA
Collector-Emitt BC547 Vce=50V — 0.2 15 nA
e A BC548 Ices VceE=30V A 02 15 nA
Lonen BC546 Vce=80V, Tj= 125°C g o 4 pA
BC547 Vce=50V, Tj = 125°C — — 4 HA
BC548 Vce=30V, Tj=125°C — — 4 pA
3 : Vce=5V, Ic =10 mA,
Gain-Bandwidth Product fr f= 100 MHz — 300 o MHz
Collector-Base Capacitance CcBo Vee=10V, f=1 MHz — 35 6 pF
Emitter-Base Capacitance Ceso VEB=05V,f=1MHz — 9 — pF
VCe =5V, Ic =200 pA,
Noise Figure ggﬁg' Beot] T R =2 kO, f = 1 kHz, = 2 10 dB
Af =200 Hz
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SEMICONDUCTOR’

BC546 thru BC548

Small Signal Transistors (NPN)

Electrical Characteristics (, - 25:c uniess oherwise noted)

Parameter

Symbol Test Condition Min Typ Max Unit
Current gain group A o = — 220 —
Small Signal Current Gain B| e Vee = f5_Vi 'EH‘ 2ima = 330 - 3
o Ty = 600 =
Current gain group A e = 1.6 2.7 45
Input Impedance B| hie VCES f5_V% IISH_ Dol 3.2 45 85 kQ
03 S 6 8.7 15
Current gain group A N\ L] — 18 30
Output Admittance hoe Vee= f5_V1 :::_'_ B/ - 30 60 us
o] e — 60 110
Current gain group A B g § — 15104 —
Reverse Voltage Transfer Ratio B| hre \ SO AR — 2710 — —
f= 1kHz .
C —_ 310 -
Current gain group A - 90 e
B Vce=5V, Ic = 10 pA \ 150 g
C - 270 —
Current gain group A 110 180 220
DC Current Gain B hre Vce=5V,lc=2mA 200 290 450 —
C 420 500 800
Curvent gain group A — 120 —
Vce=5V, Ic =100 mA — 200 -
C — 400 —
; Ic=10mA, Iz = 0.5 mA — 80 200
Collector Saturation Voltage VCEsat Ic =100 mA. 8= 5 mA Jd 200 600 mV
: Ilc=10mA, Ia =0.5 mA — 700 —

Base Saturation Voltage VBEsat Ic = 100 mA, I8 = 5 mA A 900 d mVv
, Vee=5V,Ic=2mA | 580 | 660 | 700
Base-Emitter Voltage VBE Ve =5V, Ic = 10 mA i Th 720 mV

BC546 Vce=80V — 0.2 15 nA
Collector-Emitt BC547 Vce=50V — 0.2 15 nA
C°t °ﬂ g" ”“t o BC548 lces VcE=30 V = 0.2 15 nA
Mg sLmen BC546 Ve =80V, Tj = 125°C ot L 4 A
BC547 Vee=50V, Tj = 125°C — e 4 HA
BC548 Vce=30V, Tj=125°C —_ — 4 LA
i : VCe=5V, Ic = 10 mA,
Gain-Bandwidth Product fr f= 100 MHz — 300 — MHz
Collector-Base Capacitance Ccso Vee=10V,f=1MHz —_ 35 6 pF
Emitter-Base Capacitance CEeBO VEB=0.5V,f=1MHz — 9 — pF
VCe =5V, Ic = 200 pA,
Noise Figure ggﬁg' BCS47| ¢ Re =2 kO, f= 1 kHz, i 2 10 dB

Af =200 Hz
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SEMICONDUCTOR’

BC546 thru BC548
Small Signal Transistors (NPN)

Ratings and
Chal'acteristic Curves (TA = 25°C unless otherwise noted)

Admigsible power dissipation
versus temperature

Valid provided that leads are kept at ambient
temperature at a distance of 2 mm from cass

Pulse thermal resistance
versus pulse duration

Valid provided that leads are kept at ambient
tamperature at a distance of 2 mm from case

mw BC546..BC548 °C/W BC546..8C548
500 10°
1
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R g \ 102 |22 —-—'/7;
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= ol /4
= 2
300 \ ; 0.05| /
\ g
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> 74
200 /
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2
\ 1 / i
100 /v=0 i &
\ s v=£[Tkp,
\ 2 _4-—- T— ?
0 107!
0 100 200°C 03¢ WMol 10¢ 1 10°s
" T tp
DC current gain Collector-base cutoff current

versus collector current

versus ambient temperature
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: e 1/
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ST RO i ,
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: L /| equal to the gfren

i maximum value Ve
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BC546 thru BC548
Small Signal Transistors (NPN)

Ratings and
Character istic C urves (TA = 25°C unless otherwise noted)

Collector current versus
base-emitter voltage

Collector saturation voltage
versus collector current

mA BC546..BC548 v BC546...8C548
10? 05
Veg =5V /Y Ic/lg =20
s { ]
5 | A
: 7 T
/ ] 0.4
ke : / / l Veesat
10
/ Y 0.3
: i
; ]
0.2
1 / Tamb= 100"(7 /
; zm,=100°c\’/ Pyl 2 w40
! BBk C) socl” V
: [ Rain 5
[ -50°C
|
e 0
10o 05 1V 0% 5 1 2 5 10 2 s 10°mA
. SPPVe =~

Collector-base capacitance,
Emitter-base capacitance
versus reverse blas voltage

Relative h-parameters
versus collector current

pF BC546..BC548 BC546..BC548
10 N 102
A\ :
Coao” \ 2
CEBO hu(lC=2mA)
\ Geso 10 ‘\’L
6 < N | B
\ 4 ,—-hm\ \ A
Ceso : Py i
: B IV
;2= Y N
2 ’ e N
e N
*Ve=5V
Tamo=25°C (23 &
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A S CTOR BC546 thru BC5483

Small Signal Transistors (NPN)

Ratings and
Characteristic C urves (TA = 25°C unless otherwise noted)

Galn-bandwidth product
versus collector current

MHza BC546..BC548
10
: &
Tomp= 25°C
: e =10V
fy 3 <
T ) ///1/_5_\:‘, \\
Z
102 //

w > o o~

10

01 1507 s 10 2 s 100mA
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SEMICONDUCTOR
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ZTK6.8 thru ZTK33
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Maximum Ratings - 25 uniess otherwise noted)

Voltage Stabilizers

Features

 Temperature-Compensated Stabilizing Circuits

* Monolithic linear integrated circuits with
extremely short thermal run-in time producing a
constant temperature-compensated voltage. They
are particularly suitable for stabilizing the tuning
voltage in radio and TV tuners employing voltage-
variable capacitance diodes.

Mechanical Data

Case: DO-35 Glass Case
Weight: approx. 0.13 g

Packaging codes/options:
D7/10K per 13" reel (52mm tape), 20K/box
D8/10K per Ammo tape, (52mm tape), 20K/box

Parameter Symbol Value Unit

Operating Current (see Table “Characteristics”)

Junction temperature Ty 150 °C

Storage temperature range Ts -20 to +150 °C

Electrical and Thermal Characteristics (rx= 25:c unless otmenvise noted)

Parameter Symbol Min. Typ. Max. Unit

Temperature Coefficient of the operating voltage 10 w ty o

at Iz =5 mA £0.5 in the range of Tamb = 20 to 60°C Xz ¢ ] 2 1Bt

Thermal Run-in-Time ttn - —20@ - s

Thermal resistance junction to ambient air ReJa = - 0.4 °CW
Operating Voltage Dynamic resistance Permissable operating

at Iz = 5mA® at Iz = 5mA at Tamb = 25°C*

Type Vz (V) rz} (Q) 1z max. (mA)

ZTK6.8 6.4..7.1 10(<25) 36

ZTKS 8..10 10(<25) 27

ZTK11 10:::12 10(<25) 1

ZTK18 16... 20 11(<25) 13

ZTK22 20...24 11(<25) 1

ZTK27 24 ...30 12(<25) 8

ZTK33A 30:.:32 12(<25) 7

ZTK33B 32..34 12(<25) 7

ZTK33C 34 ..36 12(<25) 7

Notes: (1) Valid provided that leads are kept at ambient temperalure at a distance of 8 mm from case
(2) At the end of this time AVz has reached 90% of its final value AVz max. AVZ max = Vz (a) — Vz (0), where Vz (0) = Vz in the instant of turn-on

and Vz (a) = Vz at thermal equilibrium
(3) Tested with pulses tp =: 5ms

(4) Valid provided that leads are kept at ambient temperalure at a distance of 8mm from case

717/00



GENERAL

<@>SEMICONDUCT0R‘” ZTKG6.8 thru ZTK33

Voltage Stabilizers
Ratings and
Characteristic Curves .= 25:c uniess othemise noted.
Time dependence of AV after turn-on Permissible operating current
for different distances between case versus amblent temperature
and point of ambient temperature Vald provided that leads are kept at ambient temperature
on the leads at a distance of 8 mm from case
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