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First zero
Second zero
I'hird zero
IFourth zero
Fifth zero

n o=

2,405
S.520
8.654
11.792
14931

n =1

382
7016
10.173
13.324
16,471

TABLA 2.1

n=72

5.136

8417

11.620
14.796
17.960

n=23

6.380
9.761
13015
16223
19409

n =4

7.588
11.065
14.372
17.616
20.827

PLANO_59
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ATRIDBUCTONL:

13

IPRECUENCTIAS

ENLACES ASCENDENTES

FRECUENCTIA CENTRAL

ANCHO DE BANDA A 3 dB DEL

(Mhz) _ TRANSPONDER.ENTRE PARENTE-
Telemando HK y medicién de distancias (érbita gégith¥ghg? BANDA DE LA
de transferencia y 6rbita sincrbnica de apoyo).. 149,34 *
Datos de 1aB DCPicceescecccsssonscscvasossanssna 402,1 250 (200)
Interrogacibn de las DCR internacional (1) o
doméstica (1)eieeuueeeanonossceececeannnannnnas 2098 100 (30)
Telemando HK (6rbita sincrénica) (1)e.eeeeen.... 2098 100 (30)
Difusibén de imigenes o medicibn de distancia(2), 2101,5 1000 (660)
(dos canales {ntercambiables) cececacsccccaanane 2105 1000 (66G0) o
ENLACES DLESCENDENTES 4
Telemedida IIK y medicién de distancia (8rbita
de transferencia y orbita sincrénica de apoyo).. 137,08
Interrogacién de las DCP internacional (1) o
doméstica (1) eueeeeeneoeeenosennennnnnnnnnnnennn 468,9 100
Datos de 1a8 DlPacsecsecccecscsecceoaoasnancsnnsa 1675,281 250 (200)
Telemedida HK (&8rbita sincr6nica)............... 1675,929 50 (30)
Datos sobre fotografias sin detalle: ’
a baja velocidad sieeieeceeocenccccoccccoens 1686,833 1000 (660)
en tiempo real (de Apoyo).c.veeeeoeceennonn. 1686 ,833 6000 (5400)
Difusibén de imfgenes o medicidn de distancia(2). 1691 1000 (660)
(dos canales intercambiables)..eeeeeeevenen.n... 1694,5 1000 (660)

(1)Se utiliza el mismo canal con comparticidén ¢n el tiempo para telemando HK,la interrogacidn
internacional DCP o 1la interrogaci&n,goméstica‘ucr.

(2)Dos canales idénticos utilizados ambos por comparticién en el tiempo para la difusibn WEFAX,
difusibén de imigenes de gran resolucidn o medicidn de distancias.

TABLA 2.2

097ONV1d

ion tealizada por ULPEC. Biblioteca Universitaria, 2008
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PRINCIPALLS CARACTERISTICAS DEL TRANSI'ONDLY DZEL METROSAT

Undas decimétricas (banda 9)

I'arte Superior

I'arte Inferior

Potencia del Transmisor (V)

Ganancia de la antena de transmigidn (dBi)(en el
borde de la zona de cobertura,incluidas pérdidas)..

Ganancia de la, antena de recepcidn (dBi)(en el
borde de la zona de cobertura,incluidas pérdidas)..

Temperatur&4de ruido del receptor (K)ooooo-ooooo.no
Tipo de antena:

Transmisial’..’......‘..........'..'.........
Recepcién.......oo............-.............

pOlarizaCi6n de la antena.-.ll..o.cl...o...looono.n

Frecuencias de recepcidn (Mhz)eceeeesoscecossoosocoas

Frecuencias de transmisidn (Mhz) c.eeececceccacsscscsse

10 X 2
(dos canales)

11

directiva,desrota~
cidn electrbnica.

Omnidireccional
(toroidal)

Lineal

2098
2098+0.025
2101,5
2105

1675,281
1675,929
1686 ,833
1501
1694,5

20

0

0
660

Omnidireccional
(toroidal)

Circular dextrfgira

402,1 10,1

468,875
468,925

TABLA 2_3

197ONV1d
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PLANO_62

LEGAL

D7
DS D8 . D5 o]} ¢ * E4 . * . .
D2 D2 D2 D2 D2 D2 D2 D2 D2 D2 D2 D2
C02 | CO2 | CO2 |CO2 | CO2 ] D1 D7 D1 D1 D7 D7 D1
C03 | CO3 | CO3 | CO3 * 03 D8 D3 D3 D8 D3 D3
D6 D9 * D6 D9 E1 D9 ES . DS * E1
C1D j C7D * C1D | C7D | E2 D1 E6 . D1 * E2

_— o .

TABLA 2.4

LEGAL

© 10 " 12 SOLAR

E7
* * * ° * EB * C3D | C90 . C3D | CsD
L] » L L] * Eg L] c‘D . . c‘D -
D2 02 D2 02 D2 D2 D2 D2 D2 D2 02 02
D1 D1 D1 D1 D1 D1 * . . Co2 4§ CO2 | CO2
D3 D3 D3 D3 D3 D3 d * C03 | CO3 | CO3 | CO3
D4 . TG D4 E1 MM D1 Cs5D}| ™™ D1 CSD | MM
DS§ . * Ds§ E2 . D3 | CsD * D3 | C6D ¢
D6 * . D6 EJ . D4 D7 . D4 D7 *
* ° * . E4 . DS D8 * DS D8 *
D2 02 D2 D2 D2 D2 D2 D2 D2 D2 D2 D2
D7 D1 D1 D7 D1 D1 . * . C02.| CO2 | CO2
D8 D3 D3 D8 D3 D3 * * CO03 | CO3 | CO3 | CO3
D9 * * D9 ES E1 D6 D9 ™ 06 D9 E1
D1 * ° D1 E6 E2 * C/D] TM | CiD| C7D | E2
TABLA 2.5

LEGAL SOLAR | IMAGEN X

02,06 01,06 | LY47 NORTEAMERICA

02,10 01,10 | LR47 SUDAMERICA

02,30 01,30 { MUNDO D

05,30 04,30 | MUNDO D

08,10 07,10 | LY

08,14 07,14 | LR11

03,30 07.30 | MUNDO D

08,34 07.34 | MUNDO E

11,30 10,30 | MUNDO D

11,34 10,34 | MUNDO E

11,38 10,38 | MUNDO C

14,06 13,06 | LY23

14,10 13,10 | LR23

14,30 13,30 { MUNDO D

14,34 13.34 | MUNDO E

14,38 13.38 | MUNDO C

17.30 16,30 | MUNDO D

17,34 16,34 | MUNDO E

17.38 16,38 | MUNDO C

TABLA 2.6
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PLANO _63

INPUTS ouTPUT
A B Q
0 0 )
0 1 1
1 0 1
1 1 0
TABLA 3.1
N[D c B A
oo 0o o o0
1o o o 1
240 0 1 o0
3]0 0 1 1
4410 1 0 O
510 1 0 1
6o 1 1 o0
710 1 1 1
8 {1 o0 o0 o
9 |1 0 0 1
TABLA 3.2

FRECUENCIA_RECEPCION

FREC. .OSCILACION_Vcc

130.000 MHz.
132.360 MHz,
134.000
CANAL.2 METEOSAT
134.570 MHz,
136,540 1
137.500 &
CANAL.1 ME TEOSAT
137.770 MHz.
139.650 |

119. 300 MHz.
121.674 MHz.
123.302 &

123.848 b
126.844 0
126. 804

127.071 J
128.307 )

TABLA 3.3
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Typical tronsfor eharscteristies for the sxciMater in e
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Issued July 1983 4923

data

-

575 VMIHz - 10/11
Prescaler i.c.

\

Stock number 302—378

The 8680 is an ECL (emitter coupled logic) prescal-
ing counter with both ECL 10K and TTL compatible
outputs. The circuit will operate from either ECL or
TTL power supplies as required. The division ratio
is set by two inputs PE1 and PE2. Division by 10 is
undertaken when either controi input is in the high
state or by 11 when both control inputs are low.

Features

@ High speed operation DC to 575 MHz
® Divide by 10 or 11 selectable

® ECL and TTL compatible outputs

@ Asynchronous master set

The counter can also be set to the eleventh state by g
applying a high level to the master set input. CLOCK INHIBIT [ - U 6] CLOCK INPUT '
CONTROL {:PE1 @] 5] INPUT BIAS
Absolute maximum ratings INPUT PE2 [ 2] MASTER SET 'NPUT;
Supply voltage 8V Vee g 3] Vee (TTL O/P) <
ECL output source current 50mA O/P STAGE VccA |5 2] Vee «
TTL output sink current 30mA PE1PULL-UP [5] 0] TTL OUTPUT H
I\MAaximum plocl:_inptut voltage____ 2.5V peak to&ga(l:( PE2 PULL-UP (7] 0] N.C. l?
aximum junction temperature + ° SR ALITOIT -
Operating tJemperature Fr)ange 0°to +70°C ECL OUTPUT &) [2) ECLOUTPUT ié
Storage temperature range - 55°Cto +150°C TOP VIEW xi
8
Electrical characteristics
Supply voltage 4.75t0 5.5V T, = 256°C ;
8
Parameter Symbol Conditions Min. Typ. Max. Units
Maximum input frequency fmax | AC couplied 350mV p-p 650 575 MH, ]
Minimum input frequency fmin | AC coupled 800mV p-p 10 MH, ;
PE1 and PE2 inputs. high voltage VinK Vee = 5V 39 Y
PE1 and PE2 inputs, low voltage ViNL Vece = 5V 3.5 Vv
PE1 and PE2 inputs. low current he Vee = Veemax pins 6 & 7 -4 mA
=Vce, Vi = 0.4V
TTL output high voltage Vonu Vee = Veemin lgy = — 640uA 23 \
TTL output low voltage Vou Vce = Veecmax g = 20mA 0.5 \Y%
TTL output short circuit current lsc Vee = Vee max Vg, = OV -80 -20 mA
Pin 14 = Vcc
Propagation defay CP to TTL output tp Vee = 5V 6 14 ns
PropagationdelayMSto TTL output tp Vce =5V 17 ns
Mode control set-up time ts Vee = 5V 4 ns
Mode control release time tr Vee = 5V 4 ns
TTL output nise time tin | Vec =5V 5 ns
TTL output fall tme Ui Vee = 5V 5 ns
Power supply current lee Vee = Vecmax, pins 6. 7 & 13 (AN mA
open
Power supply voltage 475 5 55 \Y




Figure 1 Block diagram

! |
i i [ b

Table 1 Truth Table
: Clock . Output j
- MS Inh. ‘PE1 PE2 Response B
P H X X X Ajl Outputs '
| Set High '
FL H X X Hold !
L L L L =11 |
Pl L H L =10 i
’ L L H =10

L L H H = 10 B B

X = Don’t care condition

CLOCK INPUT Illl!l' I l‘lllllllllll Illl‘ l]

——l"’--— ——rsro—
’FWPUT—LE } .f
6 5
Q4 AND TTL 5

Figure 2 Input Impedance

0.2

-10.2

!
[«

‘t conditions:. Supply voltage 5V, ambient
temperature 25°C, frequencies in MH, and impe-
dances normalised to 500).

~

‘ :
i
i

g
|
|
!
|
|

e

.. 4923
Applications
The clock input to the device is ECL compatible and
can also be directly coupled to TTL when con-
nected as shown in figure 3. The clock input can
also be capacitively coupled to the signal source as
shown in figure 4. When the internally generated
bias voltage (pin 15) is connected to the clock input,
the clock input becomes centred about the switch-
ing threshold see figures 4 and'5.

The two outputs provide complementary signals
and are both ECL 10K compatible. Internal pull-
down resistors are not included and hence must be
added externally to Vge. The outputs will drive a
501 load to -2V, the output high level will typically
be reduced by 50mV.

The TTL output operates on the same supply and is
powered up by connecting the Vgg (pin 12} to the
TTL Vee (pin 13). When the TTL output is not
required pin 13 the TTL Vge pin should be left open
circuit reducing the power consumption by 20mw.

Both control inputs (PE1 and PE2) are ECL 10K
compatible and each control input is provided with
a pull up resistor the remote ends of which are
connected to pins 6 and 7. This allows the pull up
resistors to be used to interface from TTL or
unused if not required. If interfacing to ECL is
required then pins 6 and 7 should be left open
circuit; alternatively they can be connected to Vg
to act as pull-down resistors. The master set input
is used to set the counter to the eleventh state
when high it achieves this and is asynchronous and
overrides the clock input.

All the inputs have internal 50K pull-down resis-
tors, and operation will occur down to DC provided
the input siew rate is better than 20V/us.

The input impedance of the device is dependent on
the input frequency. See the Smith Chart in figure
2.

All components used in the device circuits should
be suitable for the frequencies involved and leads
should be kept as short as possible to minimise
stray inductance.
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Figure 3 TTL input configuration

47012 I
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Figure 4 AC coupled input \
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: 8680
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Figure 5  Typical application circuit
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' BB204B

88204G .

SILICON PLANAR

VARIABLE CAPACITANCE DOUBLE DIODES

-

The BB204B and BB204G are double diodes with common cathode in a plastic TO-92 variant,

primarily intended for electronic tuning in band Il (f. m.).
They are recommended for stages where large signals occur (e.g.

oscillator circuits).

QUICK REFERENCE DATA

For each diode:

Cd (Vg = 3V)

Continuous reverse voltage VR max. 30 v
Junction temperature Tj max. ‘100 °c
Reverse current at Vg = 30 V I < 50 nA
1 32
Diode capacitance at f = 1 MHz . BB?O’G: 552048
VR =3V Cd 34 - 39} 37 - 42 pF.

Capacitance ratio at t = 1 MHz W 2,5t0 2.8
Series resistance at { = 100 MHz 0.2 Q
VR is that value at which Cq = 38 pF  rp ° - o o3 o
MECHANICAL DATA Dimensions {n mm

TO-92 variant

BB204B:  blue type marking
BB204G: green type marking

7260673

g.3veter mthmISmasr
18 wn ritene s

eeren VN
Ny
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A N
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BB2048
BB204G

213

RATINGS Limiting values in accordance with the Absolute Ma:'d':xxur‘nA'System (}ﬁClSi,

For each diode:
Voltage

Continuous reverse voltage

Current

Forward current (d.c.)

TemEratures

Storage temperature

Junction temperature

CHARACTERISTICS (for each diode)
Ty=25 °C
Reverse current at Vg = 30 V

Dioce capacitaace at { = 1 MHz
VR = 3V

VR =30V
Capacirance rario at f = 1 MHz

Series resistance at { = 100 MHz
VR is that value at which Cq = 38 pF

VR

Ig

Tseg
Ty

IR

Cd

C4

Cd (VR = :
Cq (VR = 30 V)..:.

i

- : 1

DU . v
M .
" etV
.-
'“) . k3
.. max, 30 g
“Jd . . .
D PR .
e : o
A
PRI R
‘. max, O
T T

{55 to +100 %,

fu

max,. 100 .°:

‘50 ;¢

2 'B3204G|E32048
‘i 34-39|37-42 pF

o . .

Sop.l 4
3V

2 2/5102,87

<

pF

., | i 7
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‘ BB2048B
[ BB204G

7217018 30-2 121738
10 T T ——Itypical values n = temperature coe!fic:.ent ot
T - the diode capacitance
Tt /3 ; ; n T111] o,
Ir Ti.BOOC, T oF /oF Tamp =010 60°C
(nA) 7 ' ( o¢ i LD
H1 ] ,J -
1 4 10-3 ! :
= 25 o¢ L e —
: 17T
Z 110
v N HI |
N i
1 l l H l:
- el - l'i',Q’D RELE
10-! — i - 10 : - -
>~ T 18 ~
< ! 1; - t —
i 11 ¢
| }
| ! i
| | Il .
102 10-5 J ) <,
: 10 ypivy 102 ! 10 vpv) 0 10 ~
y
- - - :
-_
-
P
b
'f |

RS TR R o e R R e L S VU
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National -
Semiconductor

MM54HC4046/MM74HC4046
CMOS Phase Lock Loop

¢eneral Description

The'MMSAHCA0468/MMT74HC4A0486 is a iow power phase
ek loop utilizing 3.54 silicon-gate P-weit microCMOS
xhnology to obtain high frequency operation both in the
pase comparator and VCO sections. This device containa
_slow power linear voltage controlied oscillator (VCO), a
wurce (ollower. and three phase comparators. The three
pMse comparators have a common signal input and &
ommon comparator input. The signal input has s seif
msing amplifier allowing signais to be either capacitivety
wupled to the phase comparators with a small signal or
dectly coupled with standard input logic levels. This
dence is similar 1o the CD4046 except that the Zener diode
doihe metal gate CMOS device has been repiaded with a
_tird phase comparator.
Mase comparator { is an exclusive OR (XOR) gate. It pro-
wies a digital error signal that maintains 8 90 phase shift
:darween the VCO's center frequency and the input signal
' 0% duty cycie input) waveforms. This phase detector is
-sore susceptible 10 locking onto harmonica of the input

‘tsquency than phase comparator |, but provides befter
A8 rejection. :

Mhase comparator [l is an SR fiip-flop gate. it can be used
rprovide the phase comparator functions and is similar to
M lirst comparator in perlformance.

Pase comparator il is an edge sensitive digital sequential
wwork. Two signal outpuls are provided, a COMpPAarator
atput and s phase puise output. The comparator output
88 TRI-STATE® output that provides s signal that locks
e VCO output signal to the input signal with 0 phase shift

'PRELIMINARY

microCMOS

between them. This comparator is more susceptible to
noise throwing the loop out of lock, but is less likely to lock
onto harmonics than the other two comparators.
In a typical apphication all three comparators feed an exter-
nal filtsr network which in tum feeds the VCO input. . This
input is a very high impedance CMOS Input which aiso
drives the source foliower. The VCO's operating frequency
is set by thres extemal components connectsd to the C1A,
C18, R1 and R2 pins. An inhibit pin is provided 10 disable the
VCO and the sourcs foliower, providing a method of putting
the IC in a low power state.
The source foliower is 8 MOS transistor whose Qate is con-
nected (0 the VCQ input and whose drain connects the De-
moduiator output. This output normally is used by tying a
resistor from pin 10 t0 ground, and provides a means of
looking st the VCO input without loading down moditying the
charscteristics of the PLL filter.
Features
B Low dynamic power consumption:

(Ve =4.5v)

& Meximum VCQ operating frequency: 20 MHz
(Vcc-4.6V)

8 Fast comparator response time (Voc = 4.5V)
Comparator I: 20 ns
Comparator il: 25 ns
Comparator lil; 20 ns

® VCO has high linearity and high temperature
stability

Block and Connection Diagrams

ry -
[ 1
V commasres
e | - ! 4 ast conw s ow
r= "D__-‘ st
| X u s g
E . 1o mas rasms /
L. ——id
#;1 oo [Badd n_-
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o = | em— T
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MM54HC /74HC4046

' Absolute Maxmum Ratings (ot 1 & 2)

Operating Conditions

Supply Voltage (Vee) ~0.510 + 7.0V Min  Max ug
DC input Voltage (Vin) ~1510Vee +1.5V Supply Voitage (Vcc) 2. 8
OC Output Voltage (VouT) —0.5W Vee + 0.5V m&m‘\‘( or O’"'M Voitage 0 Veo v
Clamg Oiode Current (lix, lox) $20 mA IN. YOUT
Operating Temperature R
DC Output Cumment per pin (louT) $25mA m:;::c stre Range (T4 —o ses
DC Vg or GND Current, per pin (icc) £50 mA MMS4HC -85 4125 ¢
Storage Temperatre Range (Tgrg) -iS'C o +150°C input Rise or Fall Times
Power Dissipation (Pp) (Note 3) . 500 mw (et  Voc = 20V 1000 o
Lead Temperature (Ty) (Soidering 10 seconds) 200°C Voc=4.5V 500 o
: : / Voc= 8.0V 400 o
DC Electrical Characteristics (o «)
' ' ‘74HC saic
Ta=25C|, _ ' -
s o : Voo Ta=—401085°C|To= —585to 129¢C
Typ Guaranteed Limits
Vi Minimum High Level Input 2.0v 15 15 15 Y
* - {Vvoitage o~ - asv 15| 318 315 i
. ! 8.0V 42 42 42 "
V. | Maximum Low Level npd , 20v 0.3 03 03 1
. Voltage .. . _ . |asv 0.9 0.9 0.9 1
. s.ov 12 12 1.2 1
Vou Meirimum High Level Output ViN=VorVy J
Voitage llouti 20 pA 20v{201{ 1.9 1.9 19
s ©o 45V| 45| 44 a4 44 {
6.0v| 60] 50 5.9 59
: Vipg™ Vi OF Vi
v e llouri<4.0 mA 45v]| 42| 398 2.84 a7 1
louri<8.2mA 8.0V[ 57| 548 5.34 52
Vo |Maximum Low [evel Output V= Vi Of Viy_
Voltage .- louti<20 pA 20vi 0| 01 0.1 01 q
TR : asv| o | o1 o1 0.1 1
: séov| o | oa 0.t 0.t 1
Vin=ViorVy .
louri$4.0 mA 45v]|02]028 033’ 04 !
loyri<5.2mA 6.0v| 021026 0.33 0.4 {
e Maximum input Current (Pins 3,5.9) | Viy=Voc or GND  [8.0v 0.1 +10 1.0 ' 4
| Maamum input Current (Pin 14) Vin=Vcc or GNO  |68.0V 2 3 4 [
oz Maximum TRISTATE Output VouTt = Vee or GND | 8.0V 105 50 £10 1
Leakage Current Ge=vy
c | Maximum Quisscent Supply Vin=VocorGND  [8.0v 80 ‘80 160 /
Current lour=0 pA

Mote #: Maxtvm RESngs 36 1080 vakues beyond which damMage 18 e doviss Mey oCO.

Note & Unisss otwerwue specsied af voltages are rederenced i ground.
Mot & Power Ou
100°C w 126°C.

Mote & For 8 power apply of BV 210% ?ie werst caee UL voRages (Vo and Vo) coour for HC et 4.8V, Thas e 4.5V vahuss shouid be umd o
dengrung with s ss0ly. Worst Case Vg and Yy 0oow &t Ve = 8.8V and 4.8V reapscivery. (mv“m-llVIJUV)mmm.““"

unwm-m-nmwnnmowmmn“

-n—-ﬂrm-ummm“-mm'rm-mwﬂ-
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AC Electrical Characteristics

Y =200 8.0V, CL = 50 pF, t, = ;= 8 ns (uniess otherwise specified).

T=25°C

| 7amc | samc

Symbol Parameters Conditions Ve Units
. Typ Guaranteed Limits
- AC Coupled C (series) = 100 pF 20v 100 200 225 250 mv
Input Sensitiv- fig = 500 kHz 45V 200 400 40 | so00 mv
ity, Signal In ' s.ov 300 800 650 700 mv
heS Maximum Output 20v | 2 75 o5 110 ne
i Rise and Fall 4.5V ] 15 19 22 ns
{ Time s.ov s 12 15 "® ne
' Co Madmum input 5 10 10 10 pF
! Capacitance
\ fasse Comparator |
Twe et | Maximum Prop- v 58 165 206 250 ne.
} agation Deizy 4sVil 20 [ 3 “ 52 ne
f sov 15 30 38 45 ne
{too Maximum Power oF
! Dissipation
} Capacitance
! Fasee Comparator (I
‘e | Madmum Prop- 2v | ® 150 | 190 228 ne
| agation Delay asv | 20 | 2 ) s |
} Comp. Output s.ov 18 25 32 3s ns
‘va Maximum TR 20v | e 150 | 190 228 ne
i STATE Enable 4.5V 20 [, 3 ., 38 . 45 ne
! Time | eov | 18 25 32 28 ne
rn. Maximom TRi- 2.0V 7”2 200 250 | - 200 "
STATE Enable 45V 2 40 50 - 60 -
! Time sov | 11 3 @2 - 51 ns
[ux Maximum TRI- 20v 2 200 250 30 ns
: STATE Disabie 45V 2 40 i 50 .. ne
L Time sov.| 19 V) 2 1| s
™ Maximum TRI- 20v | 72 200 250 200 re
STATE Disable 45V 2 40 50 60 ns
Time s.ov 10 34 42 51 ns
[ 7% Maximum Prop- N 2.0v 72 200 250 300 ns
sgation Delay , 4.5v 22 - 40 50 80 ns .
High to Low sov [. 19 | M 4 51 ne
10 Phase Puises :
y Maximum Prop- 20v 72 200 250 300 ns
! sgation Delay 45V 2 40 50 60 ne
Low to High s.ov 19 34 42 51 ne
E 10 Phase Pulses
Maximum Power i oF
Disaicas
Capacitance
£
-Russ Comparator I}
i‘bh.n Maximum Prop- 2ov ne
i agation Oelay N 48V | . ns
— ) aov ne
‘Q Maximum Power pF
. Dissipaton
L Capacrtance

9P0POHPL/OHYSHIN
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MM54HC/74HCA4046

AC Electrical Characteristics contnuea . .
Vec=2.010 6.0V, CL= 50 pF. I, » iy = 8 na (uniess otherwise specified).
Tm2s* N
Vee =asc | renc | seic |
K Typ I Guaranteed Limita
Yoitage Controlied Osciilator (Specttied to operste from Veg = 3.0V to 6.0V
fraax Maximum C1=10 pF,
- .Operating A1 =100, 4sv 20 18 15 My
. Frequency A2=00 8.0v 25 23 20 My
VCOn=Vee
Linearity
. VCO, =225 1V asv 10 %
VCOn=311.5V 8.ov 1.0 b Y
Temperzare- No
Frequency Frequency 4.5V kY14
N Stabiity Offsat s.0v %/
Temperature- Frequency
Frequency Ofttset 4.5V , %/¢
Stability 6.0v %/¢
. Duty Cycle 50 *
Demaoduistor Output )
' Oftset Voitage Re=1 k0 1.5 22 27 32 ]
YCOn-Vgem L
Unearity Ry=5 kO’ 20v 0.7 0.2 0.3 L3

Detalled Circuit Description

VOLTAGE CONTROLLED OSCILLATOR/SOURCE
FOLLOWER L

The VCO requires two or three external components {0
operate. These are R1, R2, C1. Resistor 1 and capacitor
C1 are selected 10 determine the center frequency of the
VCO (see typical performancs curves). R2 can be used to
set the offset frequency with OV at VCO input. if R2 is omit-
ted the VCO range is from 0 Hz; as R2 is decreased, the
oftset trequency is incraased. The effect of A2 is shown in
the duagn information table and typical performance

curves. By increasing the vaiue of R2 the lock range of ow
PLL is decreased and the gain (volta/HZ} is increaset
Thus, for a narrow lock range, large swings on the von
Input will cause less frequency variation.

internally, the resistors set & current in & current mirrocs
shown in Figure 1. The mirrored current drives one sided

Ohgiradt.

FIGURE 1. Loaic Diaoram for VCO

TUF/8382-1
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petalled Clrcuit Description (contued

e capacitor; once the capacitor charges up 10 the thresh-
od of the Schmitt Trigger the oscillator logic flips the
apacitor over and causes the mirror to charge the oppo-
s side of the capacitor. The output from the internal logic
s hen taken to pin 4.

e input to the VCO is a very high iImpedancs CMOS
sout and thus will not load down the ioop filter, easing the
Mers design. In order 10 make signals at the VCO input
xcoesible without degrading the loop performance, a
purce follower transistor is provided. This transistor can
w used by connecting a reeistor to ground and its drain
aout will follow the VCO input signal.

M inhwit signal is provided to aliow disabling of the VCO
d the source follower. This is useful if the intemal VCO is
ot being used, but an external one is. A logic high on inhibit

e output of the VCO is & standard high speed CMOS |
atput with an equivaient LS-TTL fanout of 10. The VCO

I

sables the VCO and source follower. ~

output is approximately 8 square wave. This output can
either directly feed the comparator input of the phase com-
parators or feed external prescaiers (Counters) (0 enable
frequency synthesis.

PHASE COMPARATORS

All tiree phase comparators have two inputs, Signal In and
Comparator In. The Signai In has a special DC bias network
that enables AC coupiing of input signais. if the signais are
not AC coupled then this input requires logic levels the
same as standard S4HC/74HC. The comparator input is a
standard digital input. Both Input structures are shown in
Figure 3. ;

The outputs of these parators are tially standard
S4HC/74HC witage outputs (comparator I Is TRl-STAT E).

M e - 7=

{14}
HOMAL >

|
|

twreaaton (31 l

~
' BEPUT CIRCUCTRY COMMON T8 ALL
Commaal

I, ... S

TU/FeMe-4
FIGURE 3. Logic Diagram fovPhuo Canpcnwtuum.Canmonmput Clreuit for Alt Three Comparstors

ulul_] B |

L1 L

e —J 1

A IR

FIGURE 4. Typieal Phase Comparator | Wavelorme . - .

,,.WNN\' .

- nUPAR-8
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MM54HC/74HC4046

N
VCO WITHOUT OFFSET VCO WITH OFFSET . : .
R2=w :
AP )
oz . 7
- . " ,
- i
L ] L%
- ! 1
: / walt - L Y7
0 mruT voura YOO MrUT veuTaeE
’ TUFIsIa2-0 *
(®)
Comparstor | Comparator il *  Comparstor Hl
7 Rpgme RAym RAp= o Agmao Ry= o Rym o
/ -Given: 1y \-Giv«ulomlL ~Given: {mey ~Gven: fn and Imaxy :
-Uuloum: -Calculate frmn ~Caiculate 1g from | ~Use fpq with
FigureSa .| from the equation the equation Figure 56 0
40 dotorming | fyn =1y —1 fo™ Imex/2 determine A2 and C1
R1and C1,' | =Lise {ryn with Figure 55 | -Use (o with =Calculate fmex/ frren
\\ to determine R2 and C1 | Figure 5a 10 ~Us® Imey/tmn R ) B
v =Caicuiats (mex/ lmn determing . with Figure 5S¢ ) .
from the equation R1and C1 to determne ratio R2/R1
| tmaxftea=t T ] to obtain A1
fotit/lg—H, J . .
~Us® {mas/tmin - .
with Figure 5¢ ¢ ) H
10 determine ’
ratio R2/R1 i
to obtain A1 - ,
B
£ L7 -, ] Bt - ‘b’ . :
’ VSC1 (R2= ) .o S . 48 CY
"
! = - S = ,
: —~ WA e Y e - 3 - : T r
» b T bt i _ E-' i !
{ -l‘.uolu. ae e - TP, -——— i
- T T TN A1 w108 1T j | ; A7 108
' . . 1 ,
S A e Bpp ey i :
o[ R . -, CHTe-wef ST -
s 1y Wy ey 001, 5 1y e 10y L0,
am cn
TF/AN-? TUP/sML-0
(o) {d)

FIGURE 2. VCO Characteristics: a) ideailzed Transter Function
b) Determining External Components

o), d), e) Typical Frequency Characteristics versus Component Values
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Detalled Circuit Description (continueq)

Thus in normal operation Vee and ground voltage levels
ste fed t0 the loop filter. This differs from some phase
detectors which supply & current output to the loop fitter
and this shouid be considered in the design. (The CD4048
siso provides & voltage.)

PHASE COMPARATOR |

This comparator is a simple XOR gate similar-to the 54/
74HCB86, and its operation is similar to an overdriven bai-
sanced moduilator. To maximize lock range the input
frequenciss must have a8 50% duty cycle. Typical input
and output waveforms are shown in Figure 4. The output of
the phase detector teeds the loop filter which averages the
output voitage. The frequency range upon which the PLL
will lock onta if initially out of lock is defined as the capture
range. The capture range for phase detector | is depen-
dent on the loop fiiter empicyed. The capture range can be
as large as the lock range, which is equal to the VCO fre-
quency range.

To see how the detector operstes, refer to Figure 4. When
twO square wave inputs are applied to this comparator, an
output wavelorm whose duty cycie is dependent on the
phase difference between the two signals resuits. As the
phase difterence increases, the output duty cycle
increases and the voitage after the loop filter increases.
Thus, in order to achieve lock when the PLL input fre-
quency increases the VCO input, voitage must increase

Phase Co’m_parator State Diagrams

Figure 5 shows the state tables for all three comparstors.

and the phase difference between comparator in and sig-
Aal in will increase. At an input frequency equal 10 fyy,, the
VCO Input I st OV. This requires the phase detector output
o be grounded; hence, the two input signais must be in
phase. When the Input frequency I8 fm,,, the VCO input
must be Ve and the phase detector inputs muet be 180°
out of phase.

- The XOR ls more susceptible to locking onto harmonics of

the signal input than the digital phase detector H. For
instance, a signal 2 times the VCO frequency resuits in the
same output duty cycle as a signal equal to the VCO fre-
quency. The difference ie that the output frequency of the
2t example is twice that of the other sxampie. The loop
fitter and the VCO range should be -designed to prevent
locking on to harmonics. J :

* ~ PHASE COMPARATOR If

This detector is a digital memory network. it consists of
four flip-fiops and some gating logic. a three state output
and a phase puise output as shown in Figure 6. This com-
parator acts onty on the positive edges of the input signals
and is thus independent of signat duty cycle.

Phase comparator [l operstes in such a wey as 10 force the
PLL imo lock with O phase difference between the VCO
output and the signal input positive waveiorm edges. Figure
7 shows some typical loop waveforms. First assume that

mowuwphmhmmwlwmmb

i

—— b —— -

AN e | ST

TL/F/6382-10
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MMS54HC/74HC404

Detalled Circuit Description (Contnueq)

means that the VCQO's frequency must be increased to
bring its leading edge into proper phase alignment. Thus
the phase detector Il output is set high. This will cause the
loop filter to charge up the VCO input, increasing the VCO
frequency. Oncs the leading edge of the compaerator input
is detected, the output goes TRI-STATE holding the VCO
Input at the loop filter voltage. If the VCO still lags the sig-
nal then the phase detector will again charge up to VCO
input for the time between the leading edges of both

forms. :

if the VCO leada the signal then when the leading edge of
the VCO Is seen, the output of the phase comparator goes
low. This discharges the loop filter untii theieading edge of
the signai is detected at which time the output disables
itseif again. This has the effect of siowing down the VCO to
again make the rising edges of both waveforms coinciden-
tal. :

When the PLL is out of lock, the VCO will be running sither
slower of (aster than the signal input. If it is running slower
the phase detector will see more signal rising edges and
80 the output of the phase comparator will be high a major-
ity of the time, raising the VCO's frequency. Conversely, it
the VCO is running faster than the signal, the output of the
detector will be low most of the time and the VCO's output
frequency will be decrsased.

As one can see, when the PLL is locked the output of

" phase comparator Il wiil be aimost aiways disabled except

for minor cotrections at the iseding edge of the waveforma.
When the detector is TRI-STATE the phase puise output is
high. This output can be used to determine when the PLL
ia in the locked condition.

This detector has several interesting characteristics. Over

the entire VCO frequency range there is no phase differ-

once between the comparator input and the signal input.

The lock range of the PLL is the sams ss the capture
vt 3

1L n-mnuuun®
Mo 3

'."_\,.
=~

L e

' comparator output low much of the time. Therefore, it is

noun:tm.cmmmmv

——

i
~

range. Minimal power is consumed in the loop fiilter since
in lock the detector output is a high impedance. Also,
when no signal is present, the detector will see only VCO
leading edges, 80 the comparator output will stay low, forc.
ing the VCO 10 (n,, Operating frequency.

Phase comparator Il is more susceptible 10 noise, causing

‘the phase lock i00p 10 uniock. if & noise puise is seen on
the signal input, the comparator treats it as another posi-
tive edge of the signal and will cause the output to go high
untit the VCO leading edge is seen, potentially for & whole
signal input period. This wouid cause the VCO to speed up
during that time. When using the phase comparator |, the
output of that phase detector would be disturbed for only
the short duration of the noise spike and wouid cause iess
upset. . :

PHASE COMPARATOR 1|

This comparator is & simple SR flip-flop which can function
as a phase comparator as shown in Figure 4. it has some
similar characteristics to the edge sensitive comparator. To
soe how this detector works, assume Input puises are
applied 1o the signal end comparator inputs as shown in
Figure 9. When the signai input leads the comparator
Iriput, the fiop is set. This will charge up the loop filter and
cause the VCO 10 speed up, bringing the comparator into
phase with the signal input. When using short puises as
input, this comparator behaves very simiiarty to the second
comparator. But one can see that If the signal input Is s
long puise, the output of the comparator will be forced to 8
one no matier how many comparator Input puises are
received. Also, if the VCO input is a square wave (as it is)
and the signal input is puise, then the VCO will force the

ideal to condition the signal and comparator input to shorn
puisas. This ia most sasity done by using a seriss

118 must comranaron
o oUTNT

M /4282-11

-

n

-““l-.l. n

B

N |

1
u-/\/\/\‘

FIGURE 8. Typical Wavetarme for Phase Comparator i)
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©  FGURE 6. Logk Disgram for Phase Campartor
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FIGURE 7. Typical Phase Comperator ¥ Output Waveforme
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CD4518BMI/CD4518BC, CD4520BM/CD4520BC

National
Semiconductpr

General Description

The CD45188M/CD4518BC duat BCD counter and the
CD4520BM/CD45208C duat binary counter are Imple-
mented with compiementary MOS (CMOS) circuits con-
structed with N- gnd Pchanne! enhancement ‘mode
transistors. o

Each counter consists of two identical, Independent,
synchronous, 4-stage counters. The counter stages are
10ggie itip-tiops which increment on either the positive-
edge of CLOCK or negative-edge of ENABLE, simpiifying

asynchronously cleared by a high level on the RESET

cascading of muitipie stages. Each counter can be.

CD4518BM/CD4518BC, CD4520BM/CD4520BC
Dual Synchronous Up Counters

{ine. All inputs are protected against static discharge by
diode clamps to both Vpo and Vgs.

Features
B Wide supply voitage range 30Vto 15V
® High noise immunity 0.45Vpp (typ.)

o Lowpower TTL
compatibllity

fan out of 2driving 74L
of 1driving 74LS

¥ 6MHZ counting rate (typ.) at Vgp = 10V

Truth Table

CLOCK | ENABLE | RESET

ACTION

x-\‘x/o\
xAo( x/-~

- 0 O 0 0 ©°

Incremant counter
tncrement countar
No changs
No change
No changs

Nocw
QY tvew Q4 « 0

X = Don’t Care

Connection Diagram

Oust-in-Line and Fist Pachage

" A n

TOP VIEW

Vgo RESET 04 a3 a2 Q1 ENABLE CLOCK
lu ) w |n 12 1 10 ’
l { F——J Order Number CD4AS13BMJ,
CD45188CJ, CD45208MJ
R COUNTER1 € —oC or CD45208CJ
See NS Package J18A
Order Number CD4518BMN,
‘ CD4518BCN, CD45208MN
c " or CDAS20BCN
Do— Countenz R See NS Package N18E
1 2 3 . 5 ‘ ? '
CLOCK ENABLE @I a2 Q Q4 RESET  vg

Tur e
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O
Absolute Maximum Ratings Recommended Operating Conditions |9
. wn
{Notes 1 and 2) {Note 2) ;
Yoo Supoly Voitege ~08V to +18V VDo Supply Voitege 3V o 18V g
VN InDut Voitegs -0.5V t0 Vpp + 0.6V VN nout Volitsge oV to Vpo =
Tg Storsge Tempersture Renge -85°C to +180°C T a Oversting Tempersture Range (@)
PQ Package Olsipation 800 mwW CD48188M, CD45208M S5°Cro+125°C | O
T Lead Tempersturs {Soidering, 10 seconde) 200°C CD46188C, CO48208C A C to +85°C &
-t
@
.DC Electrical Characteristics cpasieemicoas208m (Note 2) o0
-s5°C ='c 125°C 8
SYM] PARAMETER CONOITIONS UNITS
. MIN | max | MmN | TYe | max | min | max g'
‘o0 Quiescent Dgvece Current Voo = SV s 0.0t 5 150 uA 8
vpp * 10V 10 0.01 10 300 uA [ee)
VDD = 15V 20 oo | 2 0 wa |
VOL | Low Leves Output Voitsge | %0I< 1w, Vi = Vpo. Vi = OV 8
voo - 5V 0.05 0 0.05 0.05 v |&
Voo = 10V 0.05 o 0.05 0.05 v | g
VDo = 15V 0.05 o 0.05 0.0s v g bl
VOH | Hegh Level Qutput Voltage HOI < 1 uA, Vil = VDD. Vi * OV (o] %
%
Voo * 5V 495 495 1 S5 495 \' §
Vop * 10V 9.95 995 | 10 9.95 v g
Voo = 15V 14.9% 1495| 18 14.95 v £
o}
ViL | Low Levet Input Voitage ol < 1 uA . ]
8
VDO * 5V. VO = 0.5V or 4.5V 15 25| 1S 15 v ]
VDD ® 10V, VQ = 1V or 9V 30 4s 30 30 v a
VDO * 1SV. VO * 1.5V or 13.5V a0 6715 | <o 40 V. H
s
Vin High Level Input Volitage 1ot < 1 uA o
VDD *SV. VO = 0.5V or 4.5V 3s 1s 278 s v ;
VDO * 10V. Vg * 1V or OV 10 70 55 70 v z
VOO * 1SV, Vg * 1.5V or 13.5V 1.0 110 | 828 1.0 v P
s
oL Low Level Qutout Current | Vil = VpO. Vi = OV 8
{Note 3) VoD = 5V. VQ - 0.4v 064 0s1 | oss 0.38 mA £
Voo " 10V, Vg * 0.5V 1.6 1.3 225 0.9 mA
VoD * 15V, Vg = 1.5V a2 34 a8 24 mA 4
10K High Level Output Current ViH * VpO. VI = OV g
{Note 3} Vpo = 5V. Vg - 48V -0.64 -0.5t [ -0.88 -0.36 mA
VoD " 0V, Vg - 9.5V -8 =13 -2.2% 09 mA
Vpp * 15V. Vg = 13.5V -a2 -34 |-88 -24 : mA
i | ieout Current VOO * 1SV. ViN = OV -0.1 -1075] -0.1 -10 uA
VDO * 1SV. V)N * 15V 0.1 1075 o1 10 uA
{
DC Electrical Characteristics cp4sissc/cpas208C (Note 2)
-40°C -3 ”’'c
SYM |  PARAMETER CONDITIONS uNITS
. MmN | Max | MIN | TYP | Max | N | max
oo Quiescent Device Current Voo = 5V 20 0.01 20 150 uA
vpp = 10V 40 001 | 40 300 A
Voo = 18V . 80 001 | 00 600 uA \
VoL Low Level Output Voitage HOl < VuA, ViH = VDD, VI = OV ;
VoD = 5V 0.08 0 0.08 0.0% v
Voo = tov 0.05 0 0.08 0.05 v
Voo = 15V 0.08 0 0.05 0.0% v
VoM | High Level Outout Voitage 110! < 1 uA, Vi = VOD. Vi = OV
;} VDo = 8V .95 495 1 6 405 -v
Voo - 10V 9.06 995 | 10 995 v
vpo * 15V 14.95 1495| 18 1405 v



CD4518BM/CD4518BC, CD4520BM/CD4520BC .

DC Electrical Characteristics (Cont'a.) CD4518BCICD4520BC (Note 2)

-40 C 3¢ 85°C
Y™ PARAMETER CONDITIONS UNITS
MIN MA X MIN TYP MAX MIN MAX
Vi | . Low Levet input Volrage ot < Y wA
h VpD * 5V, VO <05V or 4.5V 15 225 [ 18 15 v
’ vpQ = 10V, VO = IV or 9V 30 45 30 30 v
Vpp = 15V, VO = 1.5V or 125V 40 675 | 40 40 v
Vin Hign Level lnput Voitage ot < 1 uA
vpD "5V, VO ~05Vorasv 35 35 .75 15 v
VDD * 10V, Vg = IV or 9V 70 10 55 7.0 v
VDD * 15V. VO # 1.6V or 13.5V 10 no | 815 1.0 v
oL Low Levet Output Current ViM = VDO. ViL * OV
(Note 3) VD +5V. VQ =04V 0.52 044 | 088 0.36 mA
Vpo * 10V, Vg = 0.5V 13 1 2.25 09 mA
Vpp = 15V. Vo = 1.5V 16 30 88 24 ma
1oH High Level Output Current ViH * VDD. Vi * OV
{Note 3) VDD = 5V. VO *46V -052 044 |-088 036 mA
VoD * 10V, VO « 9.5V -13 41 (228 09 mA
VOD = 15V, Vo - 135V -36 3o }-88 24 mA
ItN input Current vpp * 15V. VN = OV 0.3 -10%) 03 -1.0 uA
VDO « 15V, VN » 15V 03 ws| o3 1.0 uA
AC Electrical Characteristics T1,=25C, ¢, =50pF, R_ =200kQ, t, =1, = 20ns,
uniess otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNITS
tPHL. 1PLH | Propagation Detay Time, Clock ~ Q vpo * 5V 325 650 o
vpp = 10V no 25 R ns
Voo = 15V 85 170 ns
PHL Propagation Detay Time Resat ~ Q Vpp = 5V 220 560 n
vpo = 0V 90 230 "
¢ Vop = 15V 65 160 ns
A}
TTHL. T | Tranution Time vpp = 5v 100 200 ™
H vpp = 10V 50 100 ™~
vpo * 15V 40 80 m
‘gL Mazimum Clock Input Frequency vpp = 5V | K 3 MHz
Vpp = 1OV Jo 8 MHe
vpp = 15V 40 8 MHz
. WL, TWH Mirumum Clock Pulis Width Vop = 5v 100 200 m
’ VoD = 1oV 50 100 ns
Vpo = 15V 5 70 m
tRCL. IFC Maxsmum Clock o Enasble Rise vpo = 5v 15 Hs
and Fall Tine vpp = 10V 10 us
VoD = 15V 5 Hs
tWH. twi Muvimum Enabie Pulse Width VoD = 5V 125 250 s
vpo = 10V 55 10 m
Vpo * 15V 40 80 n
WH Mirimum Reset Puise Widih vpo = 5v 180 375 ns
Voo = 10V 80 160 m
¢ VpD - 15V 65 130 nt
CiN Input Capacitance Any Input 5 75 of
Ce0 Power Disipation Cavacity Either Counter, (Note 4) 50 of

Note 1. “Absoiute Maximum Ratings” ale (those vaiues beyond which the satety of the device cannot bu guarantsed. They are not mesnt to smoly
that the gavices sNOuid be aperatad at thass Limits. The tables of “R

conditions 1or actual devica operation.
Nate 2. Vgg = OV uniess otherwise specitied.
Note 3: iQn 8nd 10 sre 191180 O CULPUL 8L 8 TiMe.

Nets 4: Cpp detsrmines the no |0sa sc power consumption of 3 CMOS device. For s compiets explanation, see “54C/74C Family Chersctersucs,”

spplcation nate AN-80.

Operauing C

" and “Elactricat Chassciensics’’ prowice
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Logic Diagrams

Oecade Counter (CD45188) 1/2 Device Shown

a1 [} 0?1 o4
nestt o—-{> —— ? +- ? * -
1 1 1
n n R L]
] -7 17 1
8 8 3 e
r T .
ERASLE
cLock
Ueem
Binsry Counter (CD45208! 1/2 Device Shown
(1] a o 04
7 7 7 '
L13734 o—D o -
I ; 1 A
L3 L] L} L]
r T L} p—t T A
[ [ 8
ENARLE
cLock D e
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U308-10 N-Channel JFETs

General Description
The U308 thru U310 series of N

-channel JFETs is

designed for VHF amplifier, osciilator and mixer applica-

tions.

Absolute Maximum Ratings (25°C)

Process 92 ’

L0008
anann) | |

SEATING X

"

Gate-Drain or Gate-Source Voltage -25v PIN | FET |
Gate Current 20 mA z 1 S {
PO . MA
Total Power Dissipation 500 mwW g g
Power Derating 4 mw/°C - -(:'::. ,
o o L 114 T
Storage Temperature Range ~65 Cto0+200°C e :
Lead Temperature (1/16* from case
for 10 seconds) 300°C
W
2836-0.044 . Z,
[T Vg
{
i
i
. " i
Electrical Characteristics (25°C unless otherwise noted)
:
U308 U369 U310 :
s
PARAMETER CONDITIONS MIN | TVP | MAX | MiN ] TvP [ MAX | Win | Tvp | Max | *
Vgg ® ~15V -150 -150 -150 pA
f R GS
GSS Gate Reverse Current Vas=0 [T T125°C 150 ~150 =150 nA
Gate-Source Breakdown
1% *~1pA - - -25 -25
GSS  \gitace IG* =1uA, Vps " 0 25 - v
Gate-Source Cutoft
v Vps ® 10V, Ip = 1 nA -1.0 -60 | -t0 ~40 | -25 -£.0
GOy iiace [ p=tn
. - A
ipss Saturation Drain Current Vps = 10V, VGgg = Q. (Note 1) 12 60 12 30 24 60 m
Gate- F
Vs v'l' Source Forwara IG = 10mA, Vpg = 0 10 10 10 v
oltage 4{
Common-Gate F
st ate Forward 10 20 10 20 | w0 18 | mmho
Transconductance, (Note 1)
Vps =10V ip=10mA {f=1kHz J{‘
Soq :nmmomGue Qutput 150 150 150 | wmno
luctance
Coa Drain-Gate Capacitance 2.5 25 25
< Vpg® 10V, Vgg = —10V| ¢ = 1 MHz of
g5 Gate-Source Capacitance 5.0 50 5.0
Equival y v
e quivalent Short-Cireuit | . 10v, 1p = 10mA | 1= 100 Hz 10 0 10 -
Input Noise Voltage VH2
Al
o Commor:Gate Forward f= 100 MHZ 12 12 12
9 Transconductance f= 450 MHz " 11 1
mmho
Common-Gate Qutput f= 100 MHz 0.18 0.18 .18
'
Sogs Conductance 1= 450 MHz 0.7 0.7 0.7 ¢ ‘
Vps = 10V, ip = 10 mA —
G Comman-Gate Power = 100 MH2 15 15 15
9 Gam 1« 450 MH2 10 10 10 o :
= 100 MHz 1.5 15 16 ;
NF Nouse Figure 3
1= 450 MHz 3.2 32 32 i

Note 1: Pulse test duration = 2 ms.
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HYBRID VHF/UHF WIDE-BAND AMPLIFIER

¥
s
-

Two-stage wide-band amplifier in the hybrid technique. designed for use in mast-heac
booster amplifiers, as pre-amplifier in MATV systems. and as general-purpose amp!
tier for v.h.f. and u.h.f. applications

T L

v QUICK REFERENCE DATA
{ Frequency range f 4010 860 MHz

Source and load (characteristic) impedance Rg=Ry =24 = 75 Q
Transducer gain Ger = |sf)2  typ. 15,5 dB
Flatness of Irequéncy response A leI2 typ. 1 d8
Output voltage

at -60 dB intermodulation

distortion (DIN45004, 3-tone) Vo(rms) > 92 dBpv
Noise figure F typ. 55 dB
D.C. supply voltage Vp = 24 V+10°
Operating ambient temperature Tamb . -20t0+70 °C

ENCAPSULATION 7-pin, in-line, resin-coated body, see MECHANICAL DATA

CIRCUIT DIAGRAM
40—
c1 {
oI
2356 0—
=3 .
N - -
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RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134)3,;

Operating ambient temperature Tamb =20 to +70 oC

OPERATING CONDITIONS

Ambient temperature range

. T -2 0
- Storage temperature Teeg —40 to +125 oc D.C. supply voltage v:mb o +27: ;
‘ 4 = Vi
D.C. supply voltage Vp max. 28 \Y Frequency range f - 10%
, . Vime V7M  max. 28 \% S to 860 MHz
Peak voltages on pins ) and 7 ~Vim, -V7y  max. 10 v ource impedance and load impedance Rs, Ry - 75 o
Peak incident powers on pins ] and 7 PiiM. PI7M max, 100 mW
MECHANICAL D
CHARACTERISTICS ATA Dimensions in mm
Encapsulation
Meosuring conditions
The d
V.H.F. -U.H.T. test socket catalogue no, 3504 110 01840 * evice Is resin coated.
Ambient temperature Tamb = 25 oc -
D.C. supply voltage Vp L 24 v r—“ 0max ——— .
-
Source impedance and load impedance * Rqa Ry - 75 Q [ l max
L 3
Characterlstic tmpedance of 5
h.f. connections Z, - 75 Q :
y c
Frequency range . t = 40 to 860 MHz ] 12max
a - 1
Performance o e 7 S T R > S
-_— . 45 r_ F_ ) - — -!' .
Supply current Iy typ. 35 mA 3,0 2 s Us | »fie1,3 0.2l
« U .
Tranrducer gain Gyp = I5¢12 23 to 31 dB e :' .2., '1055 i
ranrducer g 1‘t'r St typ. 27 dB 'JmixLI , , , ' l J J ']‘0'.40 _,i:f‘__
Flatness of frequency response tAlnflz typ. 1,6 dB 254 (9x) T r262007.2
Individual maximum v.s.w.r.
input VSWR (4 typ. 1,9 his ) .
output VSWREO)) typ. 3,2 ok Terminal connections
Back attenuation 21 35 6 = Input
f = 100 Miiz isgl? typ. 46  dB g 56 =Common
f = 860 MHz Isp12 typ. 40 dB ; = Supply ¢+)
= Output
Qutput voltage
at =60 dB intermodulation distortion Soldering recommendati
\Y > 98 dBpV ndations
(DIN45004, par. 6.3: 3-tone) o{rms) M
typ. 101 dBpV Hand soldering
Noise figure F typ. 5,5 dB Maximum contact time for a sold
¢ ering-iron tem
. of 260 °C; up to seating plane perature
' s-parameters: S¢ = S91 s =58]1 5 g
.. - L3
! Sc=S)2 So = 822 .

* This socket can be made available for customer reference purposes.
“* }]ighest value, for a sample, occurring in the frequency range.

%

1| H —
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Dip or wave soldering 3 - 7213208
Z,=750
260 °C is the maximum permissible temperature of the solder; it must not be in contact 1s11?
with the joint for more than 5 seconds. The total contact time of successive solder waves (dB)
must r.ot exceed 5 seconds,
The device may be mounted against the printed-circuit board, but the temperature of the 30
device must not exceed 125 oC. If the printed-circuit board has been pre-heated, forced
cooling may be necessary immediately after soldering to keep the temperature below the, typ
allowable limit. . s F==T
Mounting recommendations 25 4
The module should preferably be mounted on double-sided printed-circuit board, see the
example shown below,
Input and output should be connected to 73 Q tracks.
The connections to the "common" pins should be as close to the seating plane as possible,
20
*
[T T7 177
] ' 1 b 0.5 1
: I to : ‘I : f (GHz} e
I : ! l: [ 4
i HEE R
Lo
]
© o 6@ LX)

i

L 4
N M ou o it

+)

i —} track r
0

bottom view 1288910 L

!nput impedance derived from
input reflection coefficient s,
co-ordinates in ohm x 73.
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QOutput impedance derived from
output reflection cocflicient s,
co-ordinates in ohm x 73.
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ELSO42P

GENERALIDADES -

El1 SO42 P es un modulador en anillo de aplicacion universal para to-
do uso, hasta los 200 MHz. Puede hacer intervenir o no a su oscilador
incorporado. La sefial de salida estd desembarazada de las sefales de
entrada. Paralelamente a su utilizacioén de base en mezclador, converti-
dor de frecuencia y desmodulador en los receptores FM/AM, el SO42 P
puede ser utilizado lo mismo que un inversor de polaridad, multiplica-
dor, etc.

Se caracteriza por los puntos siguientes:

— amplia gama de tensiones de alimentacion.
— numerosas aplicaciones.

— Ppocos componentes externos

— ganancia de conversion elevada

-— poco ruido

Presentado en capsula de plastico de 14 tcﬁninales, el SO42 P esta
completado por el S042 E, suministrado en capsula metalica redonda.

S042P

: jl&f}m‘m
L bmecte—

i3

Sy

% 8
NN e

\]JL-UVUUU

- Blg--- -

. ‘)_Fg -

Figura 1-8. — Csapsulas.
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Las Indicaclones entre paréntesis se refieren al SO42E.

Figura 1-9. — Esquema interno y conexionado.

VALORES LIMITES ABSOLUTOS

Tension de alimentacién
Temperatura de funcionamiento
Temperatura de almacenamiento
Resistencia térmica SO42 P

" ** SO42E
Dominio de funcionamiento

e M BAN
52

< AR
e

15

— 15a + 70
— 40a + 125
110

190

4als

°C
°C
K/W
K/W
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Consumo en funclén de la tensién de Corriente de salida en funclén de ia tensiéon
atimentacion’ de alimentacion.

Figura 1-10. — Curvas.

CARACTERISTICAS GENERALES
(Vee = 12V Tamb = 25 °C)

Consumo total

Corriente de salida

Corriente de salida diferencial

Corriente de polarizacidén

Ganancia en potencia (f; = 100 MHz, f__ = 110,7 MHz)
Tension de ruptura (I, = 10mA, V,, = OV)
Capacidad de salidei

Ganancia de conversién

Factor de ruido

24
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— Vr:

Ganancia en potencla en funcion de la
tension de alimentacion.

Min. | Tipo | Max. | Unidad

L=L+IL+1I, 14 | 215 29 | ma
L=1, 36 | 52 | 68 | ma
I,—1, —60 +60 | mA
1, 7 | 1 1.6 | mA
G, 14 | 165 dB
v, V, 25 v
Com Cin 6 pF
S = V]zV ! = 5 mS

- V,—

1= s 1= Vs
F 7 dB

25
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BFR84

;\.'A_"‘!" :

Deoletion type field-effect transistor in a TO-72 metal envelope with source and substrate connected to
e case, intended for a wide range of v.h.f. applications, such as v.h.f. television tuners, f.m. tuners, as

well as for applications in communication, instrumentation and control.

This MOS-FET tetrode is protected against excessive input voitage surges by integrated back-to-back

diodes between gates and source.

SILICON N-CHANNEL DUAL IG-MOS-FET

The tetrode configuration, a series arrangement of two gate controiled channels, offers:
a) very low feedback capacitance providing the possibility of more than 40 dB gain control in r.f.

amplifiers requiring negligible a.g.c. power.

b} excellent signal handling capability over the entire gain control range.

c) low noise figure combined with high gain.

QUICK REFERENCE DATA

Drain-source voltage

Drain current

Total power dissipation up to Tamp = 25 °C

Junction temperature

Transfer admittance at f = 1 kHz
Ip=10mA;Vps=10V;+Vgy_g=4V

Feedback capacitance at f = 1 MHz
Ip=10mA;Vpg=10V;+Vga_g=4V

Noise figure at optimum source admittance
Ip=10mA; Vpg= 10V +Vgo_g=4V
Gg=1,2mA/V; ~Bg =57 mA/V: f = 200 MHz

max. 20 v
max. 50 mA
max. 300 mw
max. 175 °C
typ. 15 mA/V
typ. 30 fF
typ. 23 d8

MECHANICAL DATA
Fig. 1 TO-72.
Source and substrate connected to the case.

d
5 } Iy
3 ] 4t
max
ale Y
“aneg s.b

“ccessories: 56246 (distance disc).

S——

Dimensions in mm

’

i

!

i<-rr§<:'3x";“"'— 127 min ——e-| 72701860

May 1980

227
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BFR84

RATINGS Limiting values in accordance with the Absolute Maximum System (1EC 134)

Voltage

Drain-source voltage

Currents

Drain current (d.c. or average)
Drain current (peak value)

Gate 1-source cuirent

Gate 2-source current

Power dissipation
Total power dissipation up to Tamb = 25 °C
1 4

Temperatures
Storage temperature

Junction temperature

THERMAL RESISTANCE

From junction to ambient in free air

Vps

Ip
IpMm

tig1-s
t1G2-s

Peot

Tstg
Tj

Rth j-a

max. 20
max. 50
max. 100
max. 10
max. 10
max. 300
-65to+175
max. 175
= 0,5

v

5888

oC /mW

t

BFR84

STATIC CHARACTERISTICS Tamb = 25 °C unless otherwise specified

Gate cut-off currents

tVG1-s =5 ViVG2-s =Vps = 0

t1G1-s8 < 10 nA
£VG1-5 = 5 Vi VGa-5 = Vpg = 0; Ty = 150 °C t1G1-s5 < 10 A
iVG2-§=5V;VG1-5=Vpg =0 tlgz-s5 < 10 nA
tVG2-8 =5 V; VGi.5 = Vps = 0; Ty = 150 oC tlga.ss < 10 pA
Gate-source breakdown voltages
$lG1.8s = 0,1 mA; V5.6 =Vpg =0 tV@R)Gl-ss 6:.0t020 V
tlg2.5s =0,1 mA; Vg .5 =Vpg = 0 +V@R)G2-ss  6.0t0 20
Drain current
Vps =10 V; Vg .5 = 0i+Vgy.g = 4 V Inss 20t055 mA D)
Gate l-source voltage
Ip=10mA; Vpg=10V;+Vga.g =4V -Vg1-5 0,6tw02,1 V

Gate-source cut-off voltages

ID=10pA ; VPSS =10 V;+VGo.5 =4V

| -V@G1-s 1,5t03,8 V
Ip=10pA ;Vpg =10V; V5.5 =0

"V(P)GZ-S 1,5t03,4 V
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BFR84 BFR84
DYNAMIC CHARACTERISTICS 40 J JeeTs.t
Measuring conditions (common source):Ip = 10 mA; Vpg = 10 Vi +VG2.§ = 4 V: Tamp = 25 °C Ip Vos =10V t typ. values

> 12 mA/vV (mA) ;Vﬁ”s;;;: , +Vgz-5 = 4V
= b= =
Transfer admittance at f = 1 kHz | vis | typ. 15  mA/V am T Tamp =25°C
a0 V51-5=0
Input capacitance at f = | MHz Cis typ. 5.3 pF- i N
. | ! N
Feedback capacitance at { = | MHz Crs typ. 30 (F : zm max
. i / “Vo1-s= 0.5V[
Qutput capacitance at f = 1 MHz Cos typ. 3.5 pF i 20 N
/11 /
Noise figure at optimum source admittance ‘ / /
Gg = 0,95 mA/V; -Bs = 5,0 mA/V: { = 100 MHz F typ. 1 dB ! )/ ]/ 10V
LA
- . Re = t= typ. 2,3 dB /
Gg = 1.20 mA/V: -Bg = 5.7 mA/V: §= 200 MHz F < 30 10 7 p4
! 1,5V
Cross modulation at { = 200 MHz i il
Cross modulation S A |
 Wanted signal atfo = 1975 MHz : 1 2,0V
Unwanted signal at fjny = 202,5 MHz ’ 0 iy ]
—3 - -
Interference voltage at g) for K = 1% Vint typ. 100 mv D Vg1-s5 (V) 2 ! 0 5 0 yv) 15
40 T2SITIAS
typ. vaiues
'D VDS": ‘0 v
{mA) Tamp = 25 °c
30 +2v +15V
Vg5 = +4V, Pt +1V
1/ P t—tT"|
A +05v]
20 / -
A A 0]
V, L1
-] 0.5V
10 /] - : IV L4
- " . / - l1v
Y I
—— “ =15V
1) Cross modulation is defined here as the voltage at g) of an unwanted signal with 80% 0 et i1
modulation depth, giving 0. 8% modulation depth on the wanted signal (a.m. definition): -3 -2 -1 0 T 2 vy, vy 3
; A )
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BFR84

—
2 12677674 0 5 Gs(mA/V) g
10 0 ik
[es]
{mA/Y)
10 RIS
\
\
|
]
£
== = F=23d8 4
1T ol T %'3 dg 'E
f £3.048 4
f FP73.5 dB A
=t 4.0 48
4.5 dB 1
l Vps =10V typ. values 5.0dB 4
-1
10 Vg1-5 adjusteds f = 200 MHz
] for Ip=10mA :jv Ip=10mA
at +Vgp-g = &V (mA/VH v =10V
f =tkHz +Vg2-5 =4V
10~2 Tamp =25 % Tamp =25 %
=25 25 =15 7267773 1
Voz-5 (V)

circles of constant noise figure
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SL6601

S PLESSEY

Semiconductors

'SL6601C

LOW POWER IF/AF PLL CIRCUIT FOR NARROW BAND FM

Tne SL6601 is a straight through or singie conversion IF
amplifier and detector for FM radio applications. Its mimimai hvita ‘s
power consumption makes it ideal for hand heid and remote P "
apphications where battery conservation is important Unlike ) h
many FM integrated circuits. the SL6601 uses an advanced AHER DECOUPLL winE
phase locked loop detector capable of giving superior signai- QA TER
to-noise ratio with excellent co-channe! interference G 1f OECOURLE
rejection, and operates with an IF of less than 1MMz SQuELCH 0 # e -
Normally the SL6601 wilt be fed with an input signal of up to SO b g
17MHz there is a crystal oscillator and mixer for conversion - g
1o the IF amphfier. a PLL detector and squelch system arge §
125 TG AESISTOR TN gL .3 2
FEATURES 0c: 3
DF 4 £
5
W =50 Serstvt, 24V Typical - &
@ Lo Power 2:3mA Typcal at 7V Fig.1 Pin connections - *zc sea g
5
W acvancec PLL Detector : 3
gl
B Avacaole n Mnature Chip Carner’ Package X H
M 1005 Testec ‘or SINAD ' §
£
APPLICATIONS %
B Low Power NBEM Recewers QUICK REFERENCE DATA g
B FSK Data Equipment B Suzoy Volage 7v E
B Cetuiar Racio Telephones B 50cE SN Rawo f
H
Tiewe e NOTE RES'T™ 2 222ANCE g
L . AT PiN de2m: “o3 3k (MRS 3
we - B{ . D,,. o
L """f” [ ——
= | i
m "u 3 e e [‘o ! n\v:- vy
[ Pt Bl Sl bl Ieindalisied it S
1 ' i
i
’ et 1f ANS <o
I 14 50Mng .
[ 200 v i o —t
" we | | A Ao ; -
n;:‘:‘ — w i Y o(':‘(‘z"lo'l < z J o
[ | loo wawe ! c20e | — oo
\ I TR / -
: MiELN «$0ad H ”
| ’\ n, | Prase
| N /1] s
‘ r L7 _
| ' - s
2 ] ; N'l:lo‘-
LOLAL ! v30e8 - . |3
€ -— P — v -
mvsTaL ’. OsCiLLatOn i i bl )_‘:;"::.: i
' i H
t : ' ———‘: >—{ R
: i ! .
! ! i
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1 =00 TRade  mem0oe == oo ——
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hy o
Fig 2 SL6601 biock diagram
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SL6601

ELECTRICAL CHARACTERISTICS
Test conditions (uniess otherwise stated):
Supply voltage Vee @ TV

Input signal frequency: 10 7MHz. frequency modulated with @ 1kHz tone with a +2.5kHz frequency deviation
Ambient temperature: -30°C to +85°C; IF = 100kHMz; AF bandwidth = 15kHz

Value
Characteristic win. | yp. | Max. Units Conditions

Supply current 23 2.7 mA
Input impedance 100 300 [9] Source impedance = 2000}
input capacity . 05 20 35 pF
Maximum input voitage level 05 Vrms | At pin 18
Sensitivity 5 2 uvrmsi Atpin18tor S + N/N = 20d8
Audio output 35 920 140 mV rms
Audio THD 13 30 % 1mV rms input at pin 18
S + N/N 30 50 dB 1mV rms input at pin 18
AM rejection 30 Note 1 d8 100uV rms tnput at pin 18, 30 % AM
Squelch low level 0.2 05 Vdc | 20wV rms input at pin 18
Squeich high tevel 6.5 6.9 Vdc | Noinput
Squelich hysteresis 1 6 d8 3,V input at pin 18
Naise figure 6 a8 500 source
Conversion gain 30 dB8 Pin 18 to pin 4
input gain compression 100 pV rms | Pin 18 to pin 4, 1dB compression
Squelch output load 250 k0 '
Input voltage range - 80 100 daB At pin 8 above 2008 S + N/N
3rd order intercept point (input) -38 dBm | Input pin 18, output pin 4
VCO frequency

Grage 1 85 100 kHz 390pF timing capacitor

Grade 2 95 110 kHz | 390pF timing capacitor } No input

Grade 3 105 120 kM2 390pF timing capacitor
Source impedance (pin 4) 25 40 Q)
AF output impedance ) 4 10 Kk
Lock-in dynamic range +8 kHz | 20uV to tmV s at pin 18
External LO drive level S0 250 mV rms| At pin 2
Crystat ESR 25 0 10.8MHz

APPLICATION NOTES
IF Ampiltiers and Mixer

The SL6601 can be operated either in a 'straight through’
mode with a maximum recommended input frequency of
800kHz or in a single conversion mode with an input
frequency of SOMHz maximum and an IF of 100kHz or ten
times the peak dewviation, whichever 1s the larger. The crystal
oscilfator frequency can be equal to either the sum or
ditference of the two IF's; the exact frequency is not critical

The circuit is designed to use senes resonant fundamental
crystals between 1 and 17MHz.

When a suitable crystal frequency is not available a
fundamenial crystal of one thurd of that frequency may be
used, with some degradation in performance.

E.G. If an externai oscillator is used the recommended
level 1s TOMV mms and the unused pin shouid be ieft O/C. The
input is AC coupled via a 0.01uF capacitor.

A capacitor connected between pin 4 and ground will
shunt the mixer output and limit the frequency response of
the mixer output and limst the frequency response of the
input signal to the second IF amplitier. A value of 33pF is
advised when the second IF frequency is 100kHz, 6.8pF is
advised for 455kH2

Phase Locked Loop

The Phase Locked Loop detector features a voltage
controlled oscillator with nominal frequency set by an

122

external capacitor according to the formuia (3'?,)pF, where f
is the VCO frequency in MHz. The nominal frequency may
differ from the theoretical but there is provision for a fine
frequency adjustment by means of a varable resistor
between the VCO output pins; a value of 470k has negligible
etfect while 6.8k {recommended minimum value) increases
the trequency by approximately 20 %.

Care should be taken to ensure that the free running VCO
frequency is correct: because the VCO and fimiting if
amphfier output produce square waves. it is possible to
obtain lock with the VCO frequency fractionally related to the
IF. e.g. IF = 100kHz. VCO = 150kHz. This condition can
produce good SINAD ratios but poor squelch performance.

The loop filter is connected between pins 11 and 12; a 33k
resistor is also required between pin 11 and Vcc.

The values of the filter resistor R2 and capacitor C1 must
be chosen so that the natural loop frequency and damping
tactor are suitable for the FM dewviation and modulation
bandwidth required. The recommended values for various
conditions are tabulated below.

Centre frequency | Deviation | Resistor | Capacitor
kHz kHz k0 pF
100 5 6.2 2200
100 10 5.6 1800
455 5 47 1500
455 10 3¢ 1200

Note that the values of loop filter are not cntical and n
many cases may be omitted.
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The AF output voltage depends upon the % deviation and
80, for a given deviation, output is inversely proportional 10
centre frequency. As the noise is constant, the signal to noise
ratio is aiso inversely proportional to centre frequency.

VCO Frequency Grading

The SL6601 is supplied in 3 selections of VCO centre
frequency. This frequency is measured with a 390pF timing
capacitor and no input signal.

Devices are coded ‘SL6601C" and a /1°,'/2', /3 to indicate
the selection. =

Frequency tolerances are:

n 85 - 100kHz (or uncoded)

12 85 - 110kHz

3 105 - 120kHz .

Note that orders cannot be accepted for any particular
selection, but all devices in a tube will be the same selection.

Squeich Facility

When inputs to the product detector differ in phase a series
of current pulses will flow out of pin 7. The feature can be
used to adjust the VCO; when a8 1mV unmodulated input
signal is applied to pin 18 the VCO frequency should be
trimmed to maximise the voitage on pin 7.

The squelch level is adjusted by means of a preset variable
resistor between pin 7 and Vcc to set the output signal to
noise ratio at which it is required to mute the output. The
capacitor between pin 7 and ground determines the squeich
attack time. A vaiue between 10nF and 10uF can be chosen 1o
give the required characteristics.

Operation at signal to noise ratios outside the range 5-
18d8 is not recommended. Where the ‘front end’ noise 1s
‘high (because of very high front end gain) the squeich may
well never operate. This effect can be obviated by sensible
receiver gain distnbution.

The ioad on the squeich output (pin 6) should not be less
than 250kf}. Reduction of the load below this level leads to
hysteresis probiems in the squeich circuit.

The use of an external PNP transistor allows hysteresis to
be increased. See Fig 4. The use of capacitors greater than
1000pF from pin 6 to ground is not recommended.

Qutputs

High speed data outputs can be taken direct from pins 11
and 12 but normally for audio applications pin 8 is used. A
filter network will be needed 1o restrict the audio bandwidth
and an RC network consisting of 4.7k(2 and 4.7nF may be
used.

Layout Techniques and Alignment

The SL6601 is not critical in PCB layout requirements
except in the ‘straight through' mode. In this mode. the input
components and circuits should be isolated from the VCO
components, as otherwise the VCO will attempt to ‘lock’ to
itself. and the ultimate signal to noise ratio will sutfer.

The recommended method of VCO adjustment is with a
frequency measurement system on pin 9. The impedance
must be high, and the VCO frequency is adjusted with no
input signal.

LOGP FILTER DESIGN

The design of loop filters in PLL detectors is a straight
forward process. in the case of the SLE601 this part of the
circuit is non-critical, and in any case will be attected by
variations in internal device parameters. The major area of
importance is in ensuring that the loop bandwidth is not so
low as to ailow uniocking of the loop with moduiation.

Damping Factor can be chosen for maximum flatness of
frequency response or for minimum noise bandwidth, and
values between 05 and 08 are satisfactory, 0.5 giving
minimum noise bandwidth.

Design starts with an arbitrary choise of fr, the natural loop
frequency. By setting this at slightly higher than the
maximum modulation frequency, the noise rejection can be
slightly improved. The ratio fw/in highest modulating
frequency to loop frequency can then be evaluated.

SL6601

From the graph, Fig.2 the value of the function

oo
At

can be established for the desired damping factor.
&, - peak phase error
fn - loop natural frequency
Af - maximum deviation of the input signal
and as f~ and Af are known, . is easily caiculated. Vaiues for
@ should be chosen such ihat the error in phase is between
0.5 and 1 radian. This is because the phase detector limits at
+n/2 radians and is non linear approaching these points,
Using a very small peak phase error means that the output
from the phase detector is low, and thus impairs the signal to
noise ratio. Thus the choice of 8 compromise value, and 0.5
to 1 radian is used. If the vatue of ®+ achweved is far removed
from this vaiue, a new value of t» should be chosen and the
process repeated.

With t» and D established, the time constants are derived
from

KoKo
+ =
tv +12 @ 1o
D 1
andtz = o T Ko

KoK is 0.31o, where fois the operating frequency of the VCO.
1 is fixed by the capacitor and an internal 20k(Q resistor: tzis
fixed by the capacitor and external resistor.

1

0 C =2Cx103
and Rest =tzx20x103

tr

In order that standard values may be used, it is better to
establish a value of C and use the next lowest standard vaiue
e.g. Caac = 2384F, use 2204, as it is better to widen the ioop
bandwidth rather than narrow it.

The vaiue of Rex is then ‘rounded up’ by a similar process. It
is. however, better 10 increase Rext to the nearest preferred
value as loop bandwidth is proportional (Rew) = )5 while
damping factor is proportionai to R: thus damping tactor is
increasing more quickly which gives a more level response.

Example

A frequency modulated signai has a deviation of 10kHz
and & maximum modulating frequency of S5kiHz. The VvCO
frequency is 200kHz.

Let ! = 6kHz and O = 0.5
Then from the graph

odn

ar = 0.85

08541 _ 0.85x 10

e == 6

= 1.4 rads.

This is too large, 80 Increase i~ e.g. 10 10kHz.

'm o.'ﬂ

i 0.5 al 0.45
0.45 x 10

@ = 0 = 0.45

- which is somewhat low
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$L.6601

Therefore set fn = 7.5kHz

I~ oees
tn
Duln
ar - o6
_066x10 _
® = 75 = 0.89 rads. -
W orte = Ko
! (@2

KoKo = 0.3tc where fo is the VCO frequency

o = 0.3 x 200 x 10?

= @nx1sxiop - M

w =B .1
? e KoKo

05 1
mx7.5x108 0.3 x 200 x 100

= 4_515
t = 22548

c = U _25x107

T 20x10°0  20x 10°
E.
t

R = x 20 x 108

_ 45
= 22'57( 20 x 103

= 4Kk} (use 3.9k)

Actual loop parameters can now be recalculated

= 1125nF (use 1nF)

t1 = 20us tz = 3.9
_(KoKo) _(2x10°x03) _ _
2mtn = Txtr = ———(23.9 < 107%) =50.1k rad/sec = 7.97kHz
D = fnftz2 + 1 )= 0515
KoKp
" 1
© o5
%)
o8 \\
ot 1 \\
at s 0r
o [T\
- =
03
02
01 10 10
-
=

Fi1g.3 Damping factor
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Fig.4 Using an external PNP in the squelch circuit
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Il
w
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Py ED?:- 5
"
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W 1T W 18 M 3 o2 B w0

Fig.5 SL6601 apphication diagram
(18t IF = 10.7MHz. 2nd IF = 100kHz)

TYPICAL CHARACTERISTICS

SMNAD (d8)

»
© .
»n J —4. 4
/ LOOP IR TER A M 220
0 N
¥ e
V SRR e
“ /
"
.

-130

-1 .0 -~ L] " 40 -0 -t 20 E -0
WNPUT LEVEL (aBm) AT Moy 18

Fig.6 Typical SINAD

(signal + noise + distortion/noise + distortion)
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LOOS F1LTER S.20/2 I
# MO0 ey

AUDIO OUTPUY gy mns)
4

1 e - " L _J ] -8 - - B4
INPUT LEVEL (¢Bm) AT PIN 18
Fig.7 Typical recovered audio v. input level (3kHz deviation)

VARATION WITH
TEwrt,

vec

wrre
B Y vOLTACE
LR 24

|
P
TEMPERATUNE (*C)

Voo SUPPLY VOLTAGE (V)

3 K . - ]
Veo FREQUENCY DRIFT (%)

Fig.9 Typical VCO characteristics

WTERNAL f“ fo
BT et Saowio Ty \
»

AN REJECTION (d8)
H

1 e e 0 M % 98 40 4 .m o m W

WPUT LEVEL (0Bm) AT PN 18
Fig 11 Typical AM refection

{tne ratio between the audio output produced by:

(a) a 3kHz deviation 1kHz modulation FM signal and

(b} & 30% modulated 1kHz modulation AM signal at the
same inpul voltage levet )

SL6601

P ]
- —— s )
o’ .
\ ,
- e | |
CUsRANTI(C !
OPtRATIVE ll
el “nea
°
. N\
i |
| - - ]
1 |
1
4 ¥

SUPPLY VOLTAGE (V!
Fig.8 Supply voltage v. temperature

SOLLCH CURRENT (PIN 7) A
L4
i

I 1 e 4 0 R e M 8 N R w
WNPUT LEVEL (dBm) AT PIN 19

Fig. 10 Typical squeich current v. input level

LT

OUTPUT VOLTAGE LEVEL (dBm) AT PIN 4
[

12 e o - -0 B ) -8 -8 - K N
NPUT LEVEL (dBm) AT PIN 13
Fig.12 Typical conversion gain (1o pin 4}

ABSOLUTE MAXIMUM RATINGS

Supply voltage v
Storage temperature  -55°C to +125°C (DP package)

-55°C 10 +150°C (DG)
Operating temperature -55°Cto +125°C
(see Electnical Characteristics)

{nput voitage 1V RMS at pin 18

125
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@ MOTOROLA

TLOS1
TLO82
TLO84

Specifications and Applications
Information

JFET INPUT OPERATIONAL AMPUIFIERS

Thess low-cost JFET input operational amplifiers combine two
sta:e-of-the-ar1 linear technologies on a single monolithic Inte-
grated circuit. Each internaily compensated operational amplifier
has well matched high voltage JFET input devices for low input
offset voitage. The BIFET technolagy provides wide bandwiding
asnd fast siew rates with fow input bias currents, input oftset cur-
rents, and supply currents.

These devices are available in single, dual and quad operational

amplifiers which are pin-compatibie with the industry standard
MC1741, MC1458, and the MC34031.M324 bipolar products. De-
vices with an “M* suffix are specified over the military operasting
temparature range of ~55°C to +125°C and thoze with 3 “C”
suttix are specified from 0°C to + 70°C.

© input Offset Voltage Qptions of 3.0, 6.0, and 15 mV Max
o Low input Bias Current — 30 pA

o Low input Otffset Current — 5.0 pA

o Wide Gain Bandwidth — 3.0 MHz f
® High Slew Rate — 13 Vius .

e Low Supply Current — 1.4 mA per Amplifier

JFET-INPUT
OPERATIONAL AMPLIFIERS

SILICON MONOLITHIC
INTEGRATED CIRCUITS

. 'Hl' *

o High input impedance — 10120
® industry Standard Pinouts
ORDERING INFORMATION
Op Amp Tempersture
Function Devics Range Pockage
TLO®I1ACUG. BCJG. CIG 010 +20°C Carsmsc DiP
Singie | TLOS1ACP, BCP, CP Ow +70°C Plasuc OiP
TLOBIMJIG -5510 +125°C |Ceramic DIP
TLOZACJG, BCUG, CUG Oto +70°C Ceramuc DiP
Dusi TLOB2ACP, BCP, CP 0w +70C Pastuc OiP
TLOS2MJIG ~56 10 +125°C | Ceramic OIP
TLOB4ACY, BCY, CJ 0to +70C Cersmic OIP
Qued | TLOB4ACN, BCN, CN Gto +»70°C Plastic OtP
TLOBMMY =65 10 +125°C |Corermc DIP

P SUFFRIX JG SUFFIX
PLASTIC PACKAGE CERAMIC PACKAGE
CASE 626-04 CASE 683-02

TLes
(Top View)
F Ottset Nuil
* Output A (4 I3 vVee
8 Output 8
tnpus A ] B} npus 8 TLO2

Vee G ) .

. (Top View|
| M SUFFIX C JsurRx
MASTIC PACKAGE CERAMIC PACKAGE

CASE 648-05 . GASE 632-02
(TLO84 only) MO-O01AA
(TLOS4 only)

S

Out 1 (] E——EOuH
inputs 1 E'Q "\ij glmu‘

vee [ 5] vee
E"'_’< . :‘J
m’E’!j F/.K-Elm,
own 2} —J0ut 3

TLO84 (Top View)
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TLO81, TLO82, TLO84

MAXIMUM RATINGS

. Tios__C
§ = TLOS __AC
Rating Symbol| TLOS__M Tios__8C Unit
Supply Vottage Vee +18 18 v
VEE -18 -18
Oitterentisl Input Voltage Vip z30 =30 v
Input Voltage Range (Note 1) VIDR =18 =15 v
Output Short-Circuit Durgtion (Note 2) ts Continuous
Powsr Dissipstion
Pastic Package (N.P) . Pp - 680 mw
Derats above T = +47°C Voya - 10 mw=C
' Caramic Package (J.JG) [} &80 680 mw
Oerate above Ty = +82°C V3A 10 10 mwiC
Operating Ambient Temperature Range Ta -565t0 +12% Ot +-70 °C
Storsge Temperature Range T’_'R -85t0 +150 | ~85t0 + 150 <

NOTES. ¢ The megreiude of the mput voltage Must NOt Saceed the MagMmIuds of the suEDly voItage or 15 voits, winchever « less
2 The output May 08 Shorted L0 Ground Of sxthes supdly TOMpErsture SNG/Or SuUEPly vORSPEE Must De HMRed 10 SNEUre That DOwer

.- SESipHON FELNDS Are ACL anpeeced.
ELECTRICAL CHARACTERISTICS tvee = +18V. Vgg = ~ 15V, Ty = +25°C uniess otherwise noted)
. Twoa__C
. TLS__AC
. TLoe.__M TLos__.8BC
Characterietic Symbol [Min | Typ [Max|[Min, Typ |[Mex| Unk
inpwt Offset Voltage (Rg £ 10k VoM = OF vio myv
TLO081, TLOS2 — 30 6.0 _ 5.0 1%
TLOBe —_ 30 9.0 - s0 15
T8 __A -— - -— — 30 6.0
TLO8 _ 8 - - -] - 2.0 3.0
Average Temperature Coefficient of input Otfset Voitage AvigaT| — 10 - - 10 & uveC
Rg = 500, Ty = Tiow 10 Yhﬂolo 3) .
Input Oftset Current (Veag = 0} (Nola 4) ho . : pA
L . TLOS . 5.0 100 ]| — 8.0 200
TLOS__A L0880 - - -] - 5.0 100
inpus Bias Current (YO = 0) {Note &) ha pA
—— — 0 200 | - 20 400
TLOS._A TLOS._B - - -1 - 0 200
nput Resistance . n — 1012 - - 1012 - 0
Common Mode jnput Voitage Range ViICR v
t-. .o Toe 211} +15,-12] — 0] +15,-12( —
© TLOO__A. TLOS .8 - -_— - 1] =15, -12| —
Large-Signel Voltage Gein (Vg = =10V, A >2.0 k) AvoL vimv
o oS . 8 150 -1 25 150 -
TLo __A TLo8_8 — - - | s0 150 -
Output Voltage Swing (Pesk-to-Peskl Vo 24 8 — 24 28 - v
Ry = 10k
Common Mode Rejection Retio (Rg«10 k) CMRA aB
TLO8 .. 20 100 — 70 100 -—
TLO8 __A TLOS._B - - - | 80 100 -
Supply Voitage Rerection Astio (Rg<10 k) PSAR a8
. oo 0 100 -1 100 -
TLOS__A TLOS__B - - -~ | 80 100 -
Supply Current (Esch Ampiifier) o - 1.4 28 | — 14 28 mA
Unity Gain Bancwigth aw - 4.0 —_ -_ 40 - MHe
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TLO81, TLO82, TLO84

ELECTRICAL CHARACTERISTICS (Ve = +15 V. VEg = -15V. Ty o +25°C uniess otherwise nofed).

TLos . C
TLOS__AC
T8 M TWe__BC
Charsctoristic Symbol | Min Typ Max | Min Ty Max | Unit
Slew Rate (See Figure 1) SR a0 13 - - 13 —-— Vs
Vin = 10V. Ry » 2.0k Cy = 100 pF
Rise Time (See Figure 1) 1, - 0.1 -— - 0.1 — us
Overshoot Fector - - 10 -~ | - 10 - LY
Vin = 20mV. R = 20k C = 100 pF
EqQuivatent Input Noise Voitage *n - 25 - - b1 —~ lavnNTHz
4g = 10011 f = 1000 Hz
Channet Seperstion - - 120 - - 120 - d8
Ay = 100 ' .
ELECTRICAL CHARACTERISTICS (vce = +15 V. VEg = - 18 V. Ta = Tiow 10 Tnign (Note 3L}
TLos__C
TLOS __AC
TLO8._M ot __8C
Characteristic Symbol | Min Typ Max | Min Yyp Max Unit
lapyt Oftest Voitage (Rg <10 k. Vo = O) vio mv
TLOSt, TLOB2 -— -— .0 - -— 0
TLOB4 - - 15| — - 20
TLO8 __A - - B - 15
TL08._B - - ] - - 5.0
Input Oﬁm,-Cuvnm (Vem = 01 (Note &) W * nA
TLo8 - - 20| - - 5.0
TL08__A TLOS8__B - - - - - 30
nput Bias Current (Ve =~ 01 iNOte 4) ’ 1T ’ nA
T8 _ -_ Bt 50 — - 10
TLO8 _A TlOSs__8 —_— —_ -_— - -_— 70
Large-Signal Vohtage Gan (vQ = 210 V. Ry s20 k) AyOL Vimv
TLoe 15 - -_ 15 - -
TLOS _A TLoa__8 - - - | 25 - —
Output Voltage Swing (Peuk-to-Peak) vo v
(R 410k 2} - -] 24 - -
(R #2.0 k) : 20 —_ -1 20 - -

NOTES (conunuea) . R
3 Tigw = 35°C lor TLOBTM. TLOSZM. TLOSAM Thgh = = 126°C for TLOSITM TLOSIM. TLOBAM

« 0Clor TLORIC. TLORIAC. TLOSIAC « +70°C for TLOSIC. TLOSIAC. TLOBIBC .
TLOR2C, TLOS2AC, TL0828C TLO82C. TLOS2AC, TLOSZBC
TLOB4C. TLOSSAC. TLOB48C TLOS4C. TLOBAAC. TLOMSC
4 tnhout Bees curremts of JFET mput Op Amos s00roximatety douwbie 1or every 10°C 1188 i NACLION LeMOarature as shown 1 Figure 3 To
MBS JUNCUION LIMPDOrslure 36 Close 1O [ ouies st DO YIed Sunng tent
TEST CIRCUITS ’
RGURE 1 - UNITY GAIN VOLTAGE AGURE 2 — INVEATING GAN OF 10
FOLLOWER AMPUFER
10k

AL-Z.Ok:; s CL = 100 pF =

P

L

’T

A C = 100 pF
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TLO81, TLO82, TLOB4
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TLO81, TLO82, TLO84
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FAGURE 9 — LARGE-SIGNAL VOLTAGE GAIN AND

PHASE SHIFT versus FREQUENCY

" IGURE 10 — LARGE-SIGNAL VOLTAGE GAIN

versus TEMPERATURE
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TLO81, TL082, TLO84

REPRESENTATIVE CIACUIT SCHEMATIC

. {Eoch Amplifier|
s - Output . ,
T\t N Ko : e
t
t
Q4 Qs Q2 a1 ; :
r‘ N LN '
s | |
] ]
. ' !
{ 20k |
M 344 | i
Q20 | L3 :
ars Qg I a2 ! '
10 pF ¥2‘ ) ]
iI© ] t
LY | 1
Q2 7\ ' :
Q22 ( Q24 : H
Ca ! !
a2 Q3 Qis I——d \ :
!
P an v i
Q9 as Qs!
|
N N 1 NN
] [}
{ |
anl ' N
>~—e Qs 1 4
Oftset ! '
Null 1583 1.5 kS ! i
(TL081 ' 1
onty) ¢ ' t—ov
. ' Biss Circustry : EE
' Common 10 ANl
Amplifiers
- TYPICAL APPLICATIONS
» PMGURE 14 — OUTPUT CURRENT TO VOLTAGE TRANSFORMATION
FOR A D-TO-A CONVERTER
Ve = 80V .
Setting time to within 3 LS8 ( = 19.5 mV} is spproximatety
;n . "4.0 us from the time ail bits are switched.
14 R *The velue of C may be selected 10 Minimize overshoot
MSB Al § 0—f Vet A -
A2 80 s { ] and ringing (C ~ &8 pf).

A3 7o

AM go—{ MCI508 R2 1. Vee = 18V

P

AS 9 o—i Series 1
A8 10 o~ —o m
A7 11 00— : ) Vo
LS8 As 12 R -
‘.L(_{ TLoe
18 of VEE = ~18V
Veg = -8V Ro
1€
. ce

Theoreticel Vo

Adjust Vigq, R1 or RQ s0 that Vg with sl digital inputs st
high level is squai t0 9.961 voita.
Vref = 2.0 Vde
Ry=R2=1000
R = 5.0k
2.0 1 1 1 1 1 1
Vo - un‘“"’[ "l'u n’ﬁ'Tz'i"z?a]
258
agvi—1{a
L} [2“] 081 V

realizada por ULPGC. Biblioteca Universitaria, 2008

los autores. Digitali

©Del



TLO81, TLO82, TL084

RGURE 18 — PORITIVE PEAX DETECTOR

—0 Vout

Vin INg14 :Em wF % TLO82
% TLOR2 =

- *Potycarbonate of
Potystyrene Capascitor

FIGURE 16 — LONG INTERVAL 8C TWMER RGURE 17 — ISOLATING LARGE CAPACITIVE LOADS
A2 5.1k v :
At vi Rl YV out
VA i ~ _ TLO8Y cc
/1 20 of
b R4 R2 —O S.1k .
- $Re .
> Clesr c.j- +20V
Run 0
-0V
RS_% *Polycarbonate or
- Polystyrene Capacitor ® Overshoot < 10%
= ® g = 10 us
Time iti = R4 Ctn (VR VR - Vq). Ry = Rg Rg = 0.1 RS ® When dnving large Ci, the Vo slew rate is detsrmined by Cy
If R1 = R2:t = 0.693 R4C a0 loutmant:
Design Exampie: 100 Second Timer av logs _ 0.02
VR = 10V C = 1.0 uF R) = R4 = 14 M oyl B — I 0.04 V/is (with C| showni
RS = 20k RS = 20k Rl aR2-10k at "¢ o5 ” L

)

-

RGURE 18 — VOLTAGE CONTROLLED CURRENT SOUNCE

AAA
VWA

RY

Vin QAN \ ns

VWA~ O lout

p—ANA, -

| 2
TLO8Y

AA
VWA

e

nmmmqnu»nsm...w.%ig
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TDA2002 « TDA2002A

8 WATT AUDIO POWER AMPLIFIERS

FAIRCHILD LINEAR INTEGRATED CIRCUITS

GENERAL DESCRIPTION — The TDA2002 and TDA2002A are monolithic integrated
, circuits designed for class B audio power amplifier applications using tow impedance loads
: {down to 1.6 ). They are constructed using the Fairchid Planar ° epitaxiai process. The

: devices typicaily provide 8Wat 144V, 2Qand 6.5Wat 16 V, 4 (2.

The TDA2002 and TDA2002A are provided in a 5-pin cower package, with two pin con-
figurations (H and V) for ease in mounting either horizontally or verticaily in the PC board.

The TDA2002A is the same electrically as the TDA2002 except it does not include the

, overvoitage (Load dump) protection circuit,

THERMAL SHUT DOWN

SHORT CIRCUIT PROTECTION (AC)
OVERVOLTAGE PROTECTION {TDA2002)
LOW EXTERNAL COMPONENTS

HIGH CURRENT CAPABILITY {3.5 A)
MINIMUM SPACE REQUIREMENT

® e 000 00

' ABSOLUTE MAXIMUM RATINGS
!

Peak Supply Voltage (50 ms}
Supply Voltage

Cperating Supply Voltage
Qutput Current (Repetitive)
Qutput Current (Non-Repetitive)
Power Dissipation: at T¢ = 90°C
Storage Temperature

Pin Temperature (Soidering, 10 s}

THERMAL DATA

8 JC Thermal resistance junction to case (max}

!

WIDE SUPPLY VOLTAGE RANGE (8 Vte 18 V) -

TDA2002
40V
28V
18V
35A
45A
15w

-401d 150°C

260°C

°cw

4-261

TDA2002A

28V
18V
35A
45 A
15w

~40 10 150°C
260°C

CONNECTION DIAGRAM
5-PIN POWER PACKAGE
(TOP VIEW!
PACKAGE QUTLINE GO
PACKAGE CODE H, V

e~

——n—
P ovr
fe=—=> e
e L )
=R momv

ORDER INFORMATION

TYPE
2002H
2002v
2002AH
2002AV

.
PART NQ.
TDA2002H
TDA2002V
TOA2002AH
TOA2002AV

* Planar s & patentad Fawrchild Process .

ot
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H L4
l ELECTRICAL CHARACTERISTICS: V+ ~ 144V, Ty + 25 ( unless otherwise speciiied; see test circuit
@o§ "1 cuaractemisTics TEST CONDITIONS MIN Tvp | max | units
Quiescent Output Voltage 6.4 1.2 8.0 v
5 (Pin &)
&[- Quiescent Drain Cyrrent 45 80 mA
5 Pin 5)
Power Output THD =10% Ay «100 (=) kHz
. . :
523 :
W “VE=16V R -40 65 w
Viel16V RALe28l 10 w
V+=144V R =40 48 5.2 w
Véatdav R 21 7 8 w
L tnput Saturstion Voltage 600 mv
iﬂ"" {rmns) )
Input Sensitivity Ay =100 [+ 1 KkHz
POUT "5W AL =4n 15 mv
POUT“5W R =20 1" mv
g i - POyT "5.2W R =40 55 mv
N POuT *8W R =211 50 mv
al Frequancy Response RL=4f1 Cep~39nF Rpg=3982 40 Hz
. (-3 d8) - See Figs 15, 19 15000
H .
A A 2 1 |
3 % MV 3o \ Total Harmonic Distortion Ay =100 f=1kHz
H 8z EH { POUT = 0.05-36W 0.2 %
= (R =40)
- 3 L
5 : pv4 POUT = 0.05.5W 0.2 %
« i ¥ - g R =20)
S \AA 3 3 input Resistance (Pin 1) 1= kHz 10 150 k2
. 2z
'_z_ EE ¥ 5: . e 2 < Voltage Gain .
VA AN a - [ 9S
w o 3 H k- P {open loop) f=1kHz R =49 80 d8
2 oz .. 20 lclosed oop) 395 40 | 405 dB
5 il g - ol © Input Noise Valtage BW (—3dB) = 4016000 Hz s | v
S ] Note 1
Inp.ul Noise Current 60 pA
Etticiency Ay =100 f=1uHz
POUT *5.2W R =4} 68 %
ol POUT =8W R =4Q 58 %
:E Supply Voltage Rsjection Ratio AV =100 Ry =40
WA— Rg =10kf
;a-\ frippte = 100 Hz 30 35 d8
; Vrippte = 0.5 v
g Note 1: Bandwldih (~3 dB) of tewt squipment = 10-26000 Ha
: ..
2= 7(; &
L
3 ¢
.
= > n
VA= 3 =A - v ~H '
i
. L) 13
' !
[
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STV VELIANE ~ ¥

QUIESCENT QUTPUT VOL‘I’AéE
AS A FUNCTION OF SUuPPLY

VOLTAGE
" - T
‘ A
)
1
T
- T
‘ T
+
1 T
T
T T
T
o
T
1
{ T T
»l T
. » ] . “ L

MPPLY YOLTADE ~ V

Fig. 1

OUTPUT POWER AS A FUNCTION
OF LOAD RESISTANCE {RL)

TYPICAL PERFORMANCE CURVES

QUIESCENT DRAIN CURRENT
AS A FUNCTION OF SUpPPLY

OUTPUT POWER AS A FUNCTION

VOLTAGE OF SUPPLY VOLTAGE
“HIT T
y AT v
te Vhrr
11T = 109
‘. ""“"1"{" .‘ o TrEErElr HAAANEN
3
§ E 'ln—
o
- /4 s
i E T THIH A
A1 A
»
81
1
. ) < L
. [ ) " ] ] . ’ * " »
SIPLY VOLTAGE - BPPLY VOLTAGL - ¥V
Fig. 2 Fig.3

INPUT VOLTAGE AS A FUNCTION
OF VOLTAGE GAIN (RL =-40N}

INPUT VOLTAGE AS A FUNCTION
OF VOLTAGE GAIN (R =20)

iettiiy voasadv ] v
- gl oot a-20 ]
» t ]
” T 1
® 1 ‘, ‘-
"
M Vestav 1 !
i ! : -
g SN T § ) Pour -2 i -4 Pour - ow
o R ]
* " bl »a " » - 08N
v i four o8 ® Py
EW *\E'L NERAN LT
T _— +HT
¢ ] ] L L] » » » n 'l \nll »e » - “e .. wh E_J e “e ]
LOA AERETANCE - O VOLTAGE GAs (E) VOLTAGE GAN (E)
Fig. 4 Fig. 5 Fig.6
TOTAL HARMONIC DISTORTORTION
TOTAL HARMONIC DISTORTION AS ASA F::\NCI;O;»?!F ‘_“‘Eg;’i"c" SUPPLY VOLTAGE REJECTION AS
A FUNCTION OF OUTPUT POWER . L 7L A FUNCTION OF VOLTAGE GAIN
- 11 e i T 17
:‘::'h ] i T :“‘:" Vi Y
. e ‘. i Al LU= G ¢ TR
' ] nili: i I 5
: ] s m il !
Hi :
: ] s .w"" I {J, | {b il P
: U i 1 i :
i | JERNRRILRTA LI R, n
‘ z H1m t11 +HH —t-11 » A
g . Bt it SR - a1 s - A
17 Kb
T T
ﬂ‘% -
.- H . . ] ) .,. ol 0 " » W W e o e w
QUTPUY POwR - PRACUENCY - VOLTAGE GANS - 48
Fie.7 Fig.8 Fig.9
—
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A FUNCTION OF FREQUENCY

T
[~] veeraav H:
SRR = bty et st
1 [] Av-te L 11
= - i
"HH i
! it R1-270 . tLt
g E: I : j)-’ynqtf"
d “BH .
14 - -11H
e ot [ w 4

FRECNCY - Mo

Fig. 10

‘ MAXIMUM POWER DiSSIPATION

AS A FUNCTION OF supPLY
VOLYAGE {SINE WAVE OPERATION)
»

SUPPLY VOLTAGE REJECTION AS

TYPICAL PERFORMANCE CURVES {Cont'd)

POWER DISSIPATION AND
EFFICIENCY AS A FUNCTION
OF OUTPUT POWER (R =4 )

POWER DISSIPATION AND
EFFIECIENCY AS A FUNCTION
OF DUTPUT POWER (R » 20}

TT17 - WOYTTITT e
Veuiady] . Vernaav I
l:]j‘w-" » i ay iy [T
RES Rad it .
Y > - . LR ] L1414
d 31 : "
i ] R Jpaaiganas ]
H 5 K 124 1134
i 1 ) CRAT T N
g r = » & 5 AT
- 3
S » WRKANE
¢ )
1 w R »
[l 1l J »
[] t 1) L] 1 ] . . LI 1] -
QUTHYT POWEN - W QUIPUT POWER . o
Fig. 11 Fig. 12

MAXIMUM ALLOWABLE POWER

DISSIPATION AS A FUNCTION
OF AMEIENT TEMPERATURE

CAPACITOR (CFB) AS A FUNCTION
OF GAIN (VARIOUS BANDWIDTHS)

ey -

AN ENETL A A TSR " 4

. [ ) AN

: e TN '

g v ! ) b

H . T G

! i = _Jr_

s w . n -

3 E W ew e § ’_/J:"‘:::
' 44 . 1 § - L - 0
1. sy TN ] 3 AP
3 3 . - F—4 4_ -
o aEPn N\ MER SN
i JERREREEEREARSY =
. ] " » . » - - - e 18 e e o ) " »ne e - . -
BIVLY VOLTASE - v AMPENT TEMPIRATURS - °C VOULTAGE QAW _ L)
]
Fig.13 Fig. 14 Fig. 18
QUTPUT POWER AND DRAIN OUTPUT POWER AND DRAIN
OPEN LOOP VOLTAGE GAIN CURRENT AS A FUNCTION OF CURRENT AS A FUNCTION QF
AS A FUNCTION OF FREQUENCY CASC TEMPERATURE ‘RL =410 CASE TEMPERATURE (R =20)
T L -
™1 veetasy .I ?

' u e, e & u "
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DESIGN CONSIDERATIONS
The board fayout of the TDA2002 and TDA2002A is critical to assure good stability. The layout shown in Figure 20 i
recommended. 1t 3 different layout is used, it is important that the ground points of inputs 1 and 2 be weli decoupled {rom
the ground of the output. Pin lengths should be as short as possible.

‘The component values shown on the applications schematics are recommended, However, other values may be used, and Table
1 is intended to serve as 2 guide for the designer on the effect of changing component values.

No electrical insulation is needed betwéen the package tab and the heat-sink, if the heat sink is electrically isolated or is at
ground potential. .~

Recommended Larger than Smaller than
Component value Purpote ded value ded vatue
(] 10 uF Input OC Noise st switch-on,
decoupling switch-off
[ AT0F Ripple Degradation of
rejection PSAR
c3 0.1 uf Supply Danger of
bypassing oscitlation
[+ 1000 pf Output coupl- Higher low trequen.
ing to load cy cutof!
cs LANT S Frequency Danger of oscills-
stability 06 3t high fre-
Quéncies with in-
ductive losds
CFg 1 Uppes trequen- Lower bandwidth Larger bandwidth
=TTERI ey cutot!
Ry {Ay - 1) - R2 Closed loop incraase of drain
. gain deter mi- current
nation
A2 220 Closed loop Oegradation of
. gain and PSAR PSAR
determination
R) mn Frequency Danger of oscills-
N ' ' stability tion st high tre.
quencies with in-
ductive loads
Rep = 20R2 Upper trequan- Paor high feaquen. Danger of oscilla-
cy cutolf cy sttenuation tion
TABLE 1

P

"

FAIRCHILD » TDA2002  TDA2002A

—
APPLICATIONS INFORMATION:

Several typical applications of the TDA2002 and TDA200ZA are shown in this section, together with printed circuit
board layouts. .

Figures 19 and 20 show a typical circuit with CFB, RFB shown dashed. CFB and RFB may be used to adjust the bandwidth
after the gain has been set by the ratio R1/R2. (See Fijure 15).

Figures 23 and 24 show a ypical 16 watt bridge circuit utilizing two devices, A potentiometer {P1) is included to balance the
offset voltages between the two devices.

P.C. BOARD AND COMPONENT LAYOUT FOR
THE CIRCULT OF FIG. 19 {4:1 SCALE)

TYPICAL APPLICATION CIRCUIT

fuil

& T
:®@

TDA 2002
104 20074

[y
O fi

=
z

e 9

CFe = = oo oo

Wi 2xN1; NFD » 20 (R2}

Fig. 19 Fig. 20

Y

P.C. BOARD AND COMPONENT L
LOW COST APPLICATION CIRCUIT ; Shedfite

THE CIRCUIT OF FIG. 21 (1:1 SCALE}

e 9f
=
S
[l
<D

Q
ol L) [
S0ARD it LT
ere ) MADE (RS S & ¢

(L F2LTS

[T T R

Ay

Fig.
ig. 21 Fig. 22
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T -

THERMAL SHUTDOWN
15 WATT BRIDGE CIRCUIT

8oth the TDA2002 and TDA2002A have been desigied with a thermal shutdown feature. Typical curves of output power
and supply current as 3 tunction of case temperature are shown in Figures 17 and 18. The thermal overload circuit reduces
i the drive to the output stage when the junction temperature exceeds the design threshold. The result is a uduud supply
l current and power output consistent with maintaining the junction temperature at the design limit.

Ve: Wy The thermat overload feature offers several important advantages to the circuit designer:
2
. i R 1. The device can withstand excessive ambient temperatures (below 150° C} and temporary Of permanent overloads on the
Lo e output.
oA uF 100 oF R
ISZ’,&?. I mo oAy I 6V :mmi,\ ] 2. The safety margin on the heat sink dusign may be roduced bccauso the device will not be damaged by excessive junction
= - . temperature {befow 150° C). The only result of this increased junction temperature will be 3 reduction in output power
— S Taoun . and supply current,
Lo
=y OVERVOLTAGE {LOAD DUMP) PROTECTION

o The TDA2002 has been designed with a built-in circuit which enables this device 1o withstand 2 series of voltage sp&u (ses
220,4F Figura 25). The foad dump feature starts at about 18 V, so the operating voltage must not exceed 18 V.
v

Sox q This feature is particularly important in automobile applications, and the pulse train shown in Figure 25 is intended to simu-
»F late the voltage spikes which often occur on the supply line in automotive applications.
—AAA
e . If the supply voltage peaks exceed 40 V, then an LC network must be inserted between the supply and Pin § to assure that the
e el pulses st Pin 6 will not exceed the timits shown in Figure 25. A typical LC network is shown in Figure 26. With this network
# train of pulses up to 120 V and 2 ms wide can be applied from the supply line.
fig. 23
T a0
1 40
w I FROM 2m 10
3 1) =50 me sSUFrLY PING
ot 2= 100ms * 2000 uF
2 wy
LAY
i W il
2 b
£.C. BOARD AND COMPONENT l.AYOU’f FOR THE CIRCUIT OF FIG. 23 (1:1 SCALE) .
TIME ~me !
Fig. 28 Fig. 26
TDA 2002 TDA 2002
1DA 20024 wAzonzA
. L
_-_ —- —@D"‘- m TEST CIRCUIT
@— U D 5 .
@ ; |
T e T e e e e , '
nlnlnlnlnlnlnlnln ooy, toa
i 5% 0 ?
,,m M '

Fig. 24
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Mo

DROLA

i

Y

ﬁﬁﬁmmmm,

4 M
, .~ HEX INVERTER
LJ l_l U LJ U LU © LowpowemscHoTIXY "
GNO
L.
' J Suthix — Case 832-07 {Ceramic) T
N Suffix — Case 848-05 (Plastic)
GUARANTEED OPERATING RANGES
SYMBOL PARAMETER MIN TYP MAX UNIT
Vee Supply Vohage 54 45 5.0 886 v W
. R 74 475 . 5.0 525 ..
Ta Opersting Ambient Temperature Range 54 -55 25 125 °C
74 0 25 0
loH Qutput Curremt — High 54.74 -04 mA
oL Output Currert — Low 54 4.0 mA
74 a0

T

.

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (uniess otherwise specified)

UMITS
SYMBOL P ETER MIN | Tve [vmax} NS : TEST,(_L NS
ViK Input HIGH Voltage 20 v Guarasntesd input HIGH Vo«.q. for
. . AN fnputs
. R . 54 Qa7 Guarsrteed input LOW Vohtage for
viL Input LOW Voltege v All fputs
74 0.8
ViK tnput Clarhp Didde Voltage —065 1 —1.5 v VCC—MIN N =18 mA
: ' 54 28 35 v VEC = MIN, 104 = MAX. VIN = Vi
Vow Outout HIGH Voltage  — —1— s o] or Vit per Truth Teble -
v o‘ , 54,74 025 | 04 v . [loL=40mA | Vcc = Vec MIN,
oL utput LOW Vohage N oL = 8.0 mA ViN = V|0 Vi
) 74 Q35 05 v . oL - per Truth Table
;n " 20 A VeC=MAX VN =27 V
M put HIGH Current 01 | mA |Vec=MAX V=70V
L nput LOW Currem -04 mA Ve =MAX Viy =04 V
los Short Circuit Current -20 -100 mA Vee = MAX
Power Supply Current
Ice Total, Output HIGH 24 | . Ver = MAX
Total, Output LOW 68 cc
AC CHARACTERISTICS: T, = 25°C v
symeoL | - PARAMETER N Um . UNITS TEST CONDITIONS
PLH Turn Off Delay, Input to Output 9.0 18 Vec =50V
PrL Tum On Delay, Input to Qutput 10 15 e Cy = 18 pF

MOTOROLA SCHOTTKY TTL DEVICES
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@ MOTOROLA

DESCRIPTION - The SNS4ALS/74LS13 and SN54LS ' 74LS 14 contain
logic gates ‘inverters which accept standard TTL input signals and
provide standard TTL output Jevals. They are capable of transtorming
siowly changing input signais into sharply defined. ptier-tree output
signals Addiionally. they have greater noilse margin than conventional
inverters

Each circuit contains a Schrutt trigger followed by a Darlington level

shitter and a phase spiittes driving a TTL totem pole output. The Schmitt
trigger uses positive feedback to etfectively speed-up siow input trans:-
tons. and provude different 1nput threshold voltages for positive and
negative-going transitions. This hysxerasns between the positive-going
and negative-going 1Nput threshoids (typrcaily BOO mV) s determined
nternaily by resistor ratios and is essentially insensitive 10 temperature
and supply voltage varations

2

SN54LS/74LS13
SN54LS/74LS14.

SCHMITT TRIGGERS
DUAL GATE/HEX INVERTER

LOW POWER SCHOTTKY

LOGIC AND CONNECTION DIAGRAMS

SN5A4LS/74LS13

[oioininioiolio

D

a

SN54LS/74L514

[o] [} O] (o] [4]

uuuuuug

s

ikl el el

DRORDauaD|

J Suﬁu - Case 632-07 (Ceramic!
N Sultix — Casa 646.05 (Plagc)

GUARANTEED OPERATING RANGES

SYMBOE._ o PARAMETER . L MiIN TYP MAX . UNIT

vee Supply Voltage 54 45 50 55 v
74 475 50 525

Ta Operanng Ambient Tempersture Range 54 -565 25 125 °C
74 o] 25 70

oM Output Current — High 54,74 04 mA

oL Output Current — Low 54 40 mA

R S o= L 80

v

MOTOROLA SCHOTTKY TTL DEVICES
4-13
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SNB4LS/74LS13 « SN54LS/74LS14

.

v - .
DC CHARACTEMSTICS OVER OPERATING TEMPERATURE RANGE (uniess atherwise specitied)
. LIMITS i R
SYMBOL PARAMETER b VT P AR UNITS TEST CONOITIONS N
VT4 Posstive-Goung Threshold Voitage | 15 20| " v Vec =50V
VT. Negative-Going Threshoid Voltage | Q.8 . 1.V vee =50V,
VI+-VT. .0 i § Hystoresig 1 "%+ 0.4 08 v Vec =50V
ViKY Mpwt Clemp Divde Voxsgs? . 1065 [-15 | v, [veg=mmipm=-1ama
54 25 § .34 S+ S D
VOH 471 Output HIGH Vokage 73 35— ; < B v" Ich* MlN IOH=~400 pA, VIN = Vi
voL + | Qutput LOW Vohage 54,74 ' 0.26 0.4 V © [ Vee=MIN o F40mA ViN= 20V
: 74 0.35 0.5 v Ve = MIN, Ig =8.0mA V)N =2.0V
e Input Current at ' . -01% A Vee=50V, Vin = Vs
Positiva-Going Threshoid R
| t ot
r. mout Curren -0.18 mA  IVEC=560V.ViN=VT.
Negative-Going Threshold * ..+.. . - RERE [ LI T
"H Input HIGH Current J 0 L vA VeC =MAX VN =27V
0.1 mA Ve =MAX iy =7.0V
hw Input LOW Current —04 mA Ve = MAX Vi =04V
los Short Circuit Current. - — ~ | =20 < -] =—t00 | --mA Vee = MAX. Voyr =0V
Power Supoly Currernt |'
Total, Output HIGH  [¢ £513¢ 29 ; 60
Ice © LS4 8.6 16 mA  {VCC= MAX
Totsl, OupurLow [ S13 % 41 70 :
LS1e 12 21 .
T =Y fJ T Tt T
o . e n - aead
AC CHARACTERISTICS: Ta = 25°C ’
. L MAX e
M R N|
SYMBOL PARAMETE v 13 I UNITS TEST CONDITIONS
PLH Propagation Delay, inputjoQuput) . _22: |. 22 ns Vee =50V
tPHL Propagation Delay, input 10-Output po--27 22 -3 ne CL=15pF
o N :
; - L
'

-~

-~

LN

L3

MOTOROLA'SCHOTTKY TTL DEVICES
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SNS54LS - 74LS13 « SN64LS/74LS14

. 3 ViN VERSUS voyrt

. 9 TRANSFER FUNCTION
*O e sov T
: % }_L—x: %
* 6“‘)
J |
s W T T
A ' _ ) e d oy
g | R 7
I 5 20f -4-4 -9 1 -+ ~+——
3 -4
T
S bl
cqe gt H b+ A
[ 00 L l : i
00 04 09s 12 18 20

Vi INPUTVOLTAGE  vOU!S

Fig. 1

THRESHOLD VOLTAGE AND HYSTERESIS
VERSUS
POWER SUPPLY VOLTAGE

0
Ta = 25°C
vy e

S

VOLTS

- VOLTS

o8

Vy .- THRESHOLD VOLTAGE
AVy -- HYSTERESIS

a0 L
46 arn 0 528 58

Ve - POWER SUPPLY VOLTAGE - vOr TS
Fig. 2

THRESHOLD VOLTAGE HYSTERESIS

VERSUS
TEMPERATURE
1y
. T
“ )
$r 7 v
&
. 895 e
L
3@
>, 3
25
3
- 1t
is
<
re T} had
07 an
o5* o 5 ™ 125
“ AMBIENT TEMPT AL TUHRE -
Fig. 3

MOTOROLA SCHOTTKY TTL DEVICES
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@ MOTOROLA

DESCRIPTION — The LSTTL/MSI SN54LS/74L542 1s 8 Muitwpurpose
Deucoder designed to accept four BCD inputs and provide ten mutually

exclusive outputs. The LS42 1s fabricated wath the Schottky batser diode .

. SN54Ls42
SN74LS42

process {or thgh speed and 18 pletely patible with sl M 4
«TTL {amies -~

* MULTI-FUNCTON CAPABILITY

® MUTUALLY EXCLUSIVE OUTPUTS

* DEMULTIPLEXING CAPABILITY

* INPUT CLAMP DIQDES LIMIT HIGH SPEED TERMINATION
EFFECTS

ONE-OF-TEN DECODER

LOW POWER SCHOTTKY

[} LOGIC SYMBOL
1% e 3 1
[ 1]
Ay &
PIN NAMES ~ * LOADING {Note a)
. . HIGH LOW @12 1abe 289
ho-Ay  Adres inpuns © TBEUTTEUR L TTTTTTTT
123456 7901t

0w Outputs, Active LOW (Note b} wu.L, 5(2.5) UL

NOTES .
» 1TTLUmt Load (U.L) ~ 40 uA HIGH/t S mA LOW

b The Outout LOW Orwve factor u 25 UL for Military (54) and 5 UL ftor Commercwl (74)

Temperature Ranges.

Vee = Pn 16
GNO = Pn 8

| LoGiC D1aGRAM

CONNECTION DIAGRAM DIP
(TOP VIEW)

,
.
|
| |
f —%
!
|

b

J Suttix — Case 620-08 (Ceramic)
N Suffix — Case 648-05 (Plasic!

NOTE

The Flatpsk verson hat the same
pwnouts (Connecnion Owagram) as
the Dual in-Lwne Pachage
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SN54LS /741542

* . FUNCTIONAL DESCRIPTION — The LS42 decoder accepts four active HIGH BCD inputs snd provides ten mutusily
. sxclusive active LOW outputs, a3 shown by logic symbol or diagram. The active LOW outputs facilitate addressing other MS!
units with LOW input enables. :

The logic design of the LS42 ensures that all outputs ars HIGH when binary codes greater than nine are applied to the

¢ tPQULS.
The most significant input A3 produces a usetul inhiba function when the LS42 1s used as 8 one-of-aight decoder. The Ay
input can aiso be used as the Data 1nput in an 8-output d itipl ppl X

TRUTH TABLE

A

Lt et b i der v

Ag Ay Ap A3 [0 1 23 4581789
LoL L LU oMM HHHHN
H L L L LM MMM
L M Lt ¢ H oML MM N
H H L L |[HHHLHEHEHHAHN
L oL ML MM H®LHHHM~
ML WL MMM NHLNH NN
LM OH L [HHHHHHLHNNM -=
H OH M LML NN
L L L RN HHEHHEHHEHEAENLN
M e L Y
LM L MMM
M OH L H[HHHHHHEHEHNN
LoL W o M e
MOL W MMM NN HH
L M M M HHHHHHHEWNHN
" M OHwW Moo MM MM
H = HIGH Volitage Level
L = LOW Vottsge Level
GUARANTEED OPERATING RANGES
SYMBOL PARAMETER MIN Tvp MAX uNIvy
vece Supply Vohage 54 45 50 . 55 v
74 475 5.0 5.25
Ta Operating Ambrent Temperature Range 54 -55 25 125 <
74 [} 25 70
oH Qutput Current — High 54,74 -0.4 mA
oL Qutput Current — Low 54 40 mA
74 8.0

“ -
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SN541S5/741LS42

DC CHARACTERISI:‘C.’; OVER OPERATING TEMPERATURE RANGE {uniess otherwise spacifind)

| LmiITs . o
YMB v PARA R ¢ — —= = NI T TEST CONDITIONS
STMBOL METE e e ] M| TESTOORTOMS
Vi !Ir\pui HIGH Vahkage 20 v Guar anteed input HIGH Voltage tor
) All Inputs
. - - - A —
! .- 54 07 Guaranteed input LOW Voitage tor
viL [jnpul LOW Voltage T T o8 v Al inputs
Vi Llnpul Clamp Diode Vohage _; -0686 | -18§ v Vee = MIN iy - - 18 mA
- [P .
VOM ‘Onluut HIGH Voltage . 54- B 15 + 35 M vee M"“rv or:..T :Ax VIN T Vi
. ! . 74 27 .. 38§ v or V) per Truth Table
5 54.74 025 | 04 v loL #40ma | Ve -~ Vee MIN.
VoL | Output LOW Voitage [ N - Tien = B0 mA | VIN - ViIL o ViR
=80mA
14 035 05 v oL=8 pet Truth Table
| S —_ - PN
20 pA Vee s MAX. ViN 27 v
hH Input HIGH Current
i 01 mA VCC -~ MAX Vin - 7.0 Vv
[ input LOW Current -04 mA Vee = MAX ViN =04 VvV
oS Short Circuit Current 20 100 mA Ve - MAX
'cc Power Supply Current 13 mA Vee = MAX
AC CHARACTERISTICS: Ty - 25°C .
LIMITS
SYMBOL PARAMETER - INITS TEST NOITION
) E VI TvP MAX u EST CONDITIONS
1PLH Propagation Delay 15 25 ns Fig 2
PHL (2 Levels) 15 25 Vee S50V
PLH Propagation Delay 20 30 ns Fig 1 CL - 15pF
PHL_ (3 Leveis) 20 30
AC WAVEFORMS
Yin tIv 13V Vi 'tV 13v
i ' '
I"“Pm.-& "'nn-i. H"M "\n—‘
i
vout -1 v tav Your X-s3v 13y
Fig. 1 Fig. 2

-
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@ MOTOROLA

1 .
DESCRIPTION ~— The SN54LS/74LS90. SN541LS5./74LS92 and
SN54LS/74LS93 are high-speed 4-bit ripple type counters partitioned
Into two sections. Each countsr has a divide-by-two section and sither a
civide-by-tive {LS90), divide-by-six (LS92) or divide-by-eight (LS93)
section which are triggerd by a HIGH-10-LOW transition on the ciock
inputs. Each secuion can be used separately or tisd together (Q 1o CP) to
torm 8CD, bi-qbinary. madulo-12, or modulo- 16 counters. All of the
counters have 8 2-input gated Master Reset (Clear). and the LS90 also

has a 2-input gated Master Set (Preset 9).

J Suttix — Case 632-07 (Ceramic)

N Suttix — Case 646.05 (Plastic}

SN54LS/74LS90
SN54LS/74LS92
SN54LS/74L593

DECADE COUNTER;
DIVIDE-BY-TWELVE COUNTER;
4-BIT BINARY COUNTER

LOW POWER SCHOTTKY

® LOW POWER CONSUMPTION . . . TYPICALLY 45 mW
® HIGH COUNT RATES . . . TYPICALLY 42 MH:z
® CHOICE OF COUNTING MODES . .. BCD, BI-QUINARY,

OIVIDE-BY-TWELVE. BINARY
® INPUT CLAMP DIODES LIMIT HIGH SPEED TERMINATION

EFFECTS

PIN NAMES

SlQl
- o

Sl
=X

MRy, MRy
MS|,M52

Q4. Q7.Q4

Notns

Clock {Active LOW going edge) Input to
+2 Section

Clock {Active LOW going edge) input to
+5 Section {LS90}, +6 Section {LS92)

Clock {Active LOW going edge) Input to
+8 Section (LS93)

Master Reset {Clear) Inputs
Master Set (Preset-9, LS90) Inputs
Qutput trom +2 Section {Notes b & c)

Qutputs from =5 (LS90}, ¢6 (LSI2),
=8 {1593} Sections {Note b)

4 VTTL UM Lusd (U LY 40 A HIGH, 1 6 mA LOW

b The Qutput LOW drive lacior 13 2 S UL lor Mibitary 541 and § U | 1o commarcial | 74) Temoper siure Ranges

f LOGIC SYMBOL
L590

| '

MS
. .._ﬁcn‘,
i

' (N

ma Op 0y Q704

Q11

i 23 129 B 1
LOADING (Note 2 i Ve P s
HIGH Low : GNO = Pin 10
) NC = Ping 4 13
QS U.L. 15UL .
LS92
oSu.L. 20uU.L.
o5U.L. 1.0U.L. 14—04CPp
i [
05U.L. Q.25 U.L. ma Qg Qy 35 0y
o5UuU.L, 0.25 U.L.
u.L. 5(2.5) U.L.
10U.L | SQsiuL L
VCC «Pinb
GND = Pin 10

¢ The Qq Quiputs are gusrantwed 10 dNve the tull 1an oul plus the CPy input ot 1he dewce
1 To inmn e propse oped a10n the rae 11,) and (81 15me (1) 0f Ihe rlock must be less shan 100 ns

-~

NC*Pint1 2 3.4 1)

LS93

ta —QYCPy
1=

gty Oy Oy

AT

Vcc-HnS
GND - Pin 10
NC=Pm 4.8 7 13

S
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SNBALS 74LS90 » SNS4LS/74LS92 » SN54LS/74LS93

LOG!?L" AGRAM

1S90
l 1 |
S £ E .Y
L [—'JSDQ)—“ L - LT .
F—‘I—OF_P r—qn e (R g
. [ <« a X s o] o'
- 0 Co )

CONNECTION DIAGRAM
DIP (TOP VIEW)

NC = No Internai Connection

. o o
24 0y a; 0, NOTE
O -pn Numbers The Fiatpsh version nas the same
v, “PnS pinouts (Connection Dragram) as
cc the Duat In-Line Pack.
GNO * Pin 10 b 290
LOGIC DVAGRAM CONNECTION DIAGRAM
LS92 DIP (TOP VIEW)
4 o] 2 L Fl a 2 »—1 F] [e]
ﬁ.;acﬁ r—O cr r—LOC’ p—a—CHCP
-Cod ncod lc!; xcoﬁ'
N 1 b i
N
v
Aol :D’_‘ o ™ @ ® NC = No Internal Connection
QA Gy Q) Gy
NOTE
O = Pin Numbens The Fisipak verwon hat the same
- - Pi pnouts (Connecuon Dragram) as
- Vec=Pin S the Duat In-Line Package
. GNO = Pin 10
LOGIC DIAGRAM CONNECTION DIAGRAM
LS93 DIP (TOP VIEW)
! O J a Kl a 1] a
3
T, —— i r “» P cr ¢
oy 9 " O oo 0 * o d
o
Iy
:; :D"J an (» (ws (8
v [ Qy 0y 0y

O = Pin Numbers
VCC «Pin§
GND = Pin tO

NC = No Internsl Connection

NOTE

Tha Flaipak version has the same
pinouts (Connecion Diaytam) as
the Dual in Line Pachage

P
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SN54LS/74LS90 « SN54LS/74LS92 - SN54LS/74LS93

FUNCTIONAL DESCRIPTION - The LS90. LS92, and LS93 are 4-bit nippie type Decade, Divide-By- Tweive, and Binary
Counters respectively Each device consists of four master/slave flip-flops which are internally connected to provide a
divide-by-two section and a divide-by-five {LS90), divide-by-six {LS32), or divide-by -eight (LS93) section Each section has a
separate clock input which imtiates state changes of the counter on the HIGH-t0-LOW clock transiion State changes of the Q
outputs do not occur simultaneously because of internal ripple delays Therefore, decoded output signals are subject 1o decoding
spikes and should not be used tor clocks or strobes. The Qg output of each device 1s designed and specified to drive the rated
tan-out plus the CPy input of the device

A gated AND asynchronous Master Reset (MR e MR2)1s provided on ail counters which overndes and clocks and resets (ciears)
allthe flip-tlops A gated AND asynchronous Master Set (MS 1 e MS 2) 1s provided on the LSS0 which overrides the clocks and the
MR inputs and sets the outputs to nine (HLLH)

Since the oytput from the divide-by-two section is not internally connected to the succeeding stages. the devices may be
operated in varnious counting modes

LS90

A. BCD Decade (8421) Counter — The C_P1 1nput must be externally connected to the Qg output The (Tﬁ‘o INput recewves the
incoming count and a3 BCD count sequence 1s produced

8 Symmetrical Si-quinary Divide-8y-Ten Counter — The (03 output must be externally connected to the CPg input. The mnput
count 1s then applied to the CPy input and a divide-by-ten square wave 1s obtained at output QQ

C. Dwide-By-Two and Divide-By-Five Counter — No external interconnections are required The first thp-flop 15 used as a binary
element for the divide-by-two function (CPQ as the input and QQ as the output) The CPy input 1s used to obtain binary
divide-by-five operation at the Q3 autput :

LS92

A Modulo 12, Divide-By-Twelve Counter — The CPy input must be externally connected to the Qp output The CPg 1nput
recerves the incoming count and Q3 produces a symmetrical divide-by-twelve square wave output.

8. Divide-8y-Two and Dvide-By-Six Counter — No external interconnections are required The hirst thip-flop 1s used as a binary
element for the divide-by-two tunction. The CPy input 1s used 10 obtain divide-by-three operation at the Q1 and Q3 outputs
and dwide-by-six operation at the Q3 output.

LS93

A 4.8t Ripple Countar — The output Qp must be externally connected to input (ﬁ‘g The input count pulses are apphied to input
CPp. Simuitaneous divisionsof 2. 4, 8. and 16 are performed at the Q. Q1. Q2. and Q3 outputs as shown in the truth table

B 3-Bit Ripple Counter — The input count pulses are applied to input TPy Simultaneous frequency divisions of 2. 4. and 8 are
available at the Q1. Q2. and Q3 outputs independent use of the first lip-flop 1s available if the reset function comncides with
reset of the 3-but npple-through counter

MOTOROLA SCHOTTKY TTL DEVICES
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SN54LS/74LS90 « SN54LS/74LS92 » SN54LS/74LS93

LS90 LS82 AND LS93
d Binary
MOOE SELECTION MODE SELECTION
sovide A
on hasg RESET/SET INPUTS QUTPUTS If:‘iff;; QUTPUTS
;of the MR, | MR MS MSy Q Q a a
g . 2 ) R T on 5 o o
the rated H H L X L L L L 1 2 ) 1 2 3
H H X L L Lt L L H H L L L L
X X H H H L L H L H Count
siclearst L X L X Count H L Count
sandthe X L X L Count L L Count
i L X f X i L Count M« HIGM Voltage Level
L X L | L ;X Count [ LOV\lt Voitage Level
s-may be H HIGH Voilage Leve! X ¢+ Dont Care
L 3 LOW Voltage Lever
x 7 Don't Care
=3
&
awves the g
LS90 1592 Ls83 T
The input BCD COUNT SEQUENCE TRUTH TABLE TRUTH TABLE §
; OuTPUT ouTPUT ouTPUT 3
COUNT COUNT COUNT ;
sabinary Q Q; Q, Q3 Q @ Q; Qg Qg Oy O Q3 e
nn binary 0 L L L L [ LoLoLoL [} Lot LoL 5
1 H L L L 1 H LU oL 1 H oL L L 3
2 L H L L 2 L H L L 2 L H L L 8
3 HoOoH L L 3 |H oW oUL oL 3 HOH Lt £
=Pg nout 4 L L H L 4 L L H L 4 L L M oL :
5 H L H L 9 H L H L 5 H L H L |
6 L H H- L 6 L L L H 6 L H H L E
i;iﬂlgﬂ'é 7 H H H L 7 H L L H 7 H W M L g
g
8 L L L H 8 L H L H 8 L L L H g
9 H L L H 9 H H L H 9 H L L H :
NOTE Output Qg 1s connected 10 Input 10 L L H H 10 L H L H
CPy tor BCD count " H L H H 11 H H L H
ed tonput 12 L L H H H
ruthtable Note Qutput Og connected to input CFy. 13 " C " " 3
.andBare 14 L H H H @
aides wrth 15 H H H H
Note Output Qg connected to input CPy
L
'
—
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SNS54L.S/74LS90 » SN54LS/74L.592 » SN54LS/74LS93

GUARANTEED OPERATING RANGES

SYMBOL PARAMETER T MIN e MAX UNT

vee Supply Vohage 54 45 5.0 55 v
74 475 5.0 525

Ta Opersting Ambsent Temperature Range 54 -55 25 125 °C
74 o 25 70

loH Output Current — High 54.74 04 mA

1oL Qutput Current — tow 54 40 mA
74 8.0

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless othenwise specified)

LIMITS
SYMBOL PARAMETER v ™ A UNITS TEST CONDITIONS
Vi Input HIGH Voltage 20 v Guaranteed Input HIGH Voitage for
. All Inputs
54 07 Guaranteed input LOW Voltage for
viL Input LOW Voltage 7a 08 v Al inputs
ViK Input Clamp Diode Voltage | ~065| -15 v Ve = MIN iy = ~ 18 mA
54 25 35 ‘v Ve = MIN, 1oy = MAX. Vi = Vi
v, Qutput HIGH Voit
OH pu age 74 27 15 v or Vi per Truth Tabie
54,74 0.25 04 v oL =40mA | Voe = vee MIN
VoL Output LOW Vohtage T = VIN = Vi of Viyy
= mA
74 0.35 05 v oL =80 per Truth Table
\ ) HIGH C 20 HA VCC=MAX V)N =27 V-
t ent
H ney urr 01 mA  |Vec=MAX vy =70V
Input LOW Current
MS. MR _04
n CPo -24| ma  lvee=maxvy=o0av
CPy (LS90. LS92) -32
CPy (LS93) -16
los Short Crcuit Current 20 -100 mA Vee = MAX
Icc Power Supply Current L 15 mA Vee = MAX

MOTOROLA SCHOTTKY TTL DEVICES
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SN54LS/74LS90 » SN54LS/741LS92 » SN54LS/74LS593

AC CHARACTERISTICS: T4 = 25°C Ve 50V. Gy 150F

umrs
SYMBOL PARAMETER . LS%0 L592 LS93 UNITS
MiIN TYP | MAX | MIN | TYP | MAX | MIN | TYP | MAX
fMAX CPg Input Clock Frequency 32 32 32 MHz
© IMAX CP4 input Clock Frequency 16 16 16 MHz
tPLH Propagation Oelay, 10 16 10 16 10 16 ns
CPHL CPg tnput 10 Qg Output 12 18 12 18 ) 12 18
PLH 32| a8 32 | 48 46 | 70
PHL Eﬁo Input to O3 Output - 24 50 34 50 a6 70 ns
T tpLH 3 10 16 10 16 10 16
e CPy input 10 Qy Output 14 21 14 21 14 2 ns
tPLH : 21 | 32 0| 16 21 | 32
e CP1 Input 10 Q2 Output | 2 35 1a 2 23 35 ns
PLH 21 | 32 21 ] 32 34 [ st
WPHL TPy Input to Q3 Outout 23 35 23 s 34 51 ns
PLH MS Input 1o Qg and Q3 Outputs 20 30 ns
Sl St ot S
PHL MS Input to Q1 and Q7 Outputs | 26 40 ns
CpHL MR tnput to Any Output 26 40 | 26 40 26 40 ns
AC SETUP REQUIREMENTS: T4 - 25°C. Ve - 50V
LIMITS
SYMBOL PARAMETER LS90 LS92 LS93 UNITS
: MIN MAX MIN MAX MIN MAX
w CPQ Puise Width 15 15 15 ns
w Py Pulse Width 30 30 30 ns
twy MS Puise Width 15 ns
W MR Pulse Width 15 15 15 ns
trac Recovery Time MR to CP 25 25 25 ns

RECOVERY TIME (1,0c) 1s defined as the mimimum time required between the end of the reset puise and the clock
transition from HIGH-10-LOW 1n order to recogruze and transter HIGH data 1o the Q outputs

AC WAVE FORMS

s
13v

°U

——

Fig. 1

T

LU

. e
The number ot Clock Pulses required between the T 30 1p py Messurements can be determined trom the spproprate Truth Tables™

MR M

tIv 1w

-ty - —10',..——‘

mMS

13v

1lv

+,.w_.p.,,,1

13V
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<M MOTOROLA

SN54LS107A
SN74LS107A

DESCRIPTION - The SNSALS 74LS107A s a Dual JK Flip-Flop with e
tndeadual J, K, Direct Clear and Clock Pulse inputs Qutput changes ace

— —— e
titiated by the HIGH-10-LOW transition of the clock A LOW signaion CD
) input overrides the other inputs and makes the Q output LOW DUAL JK FUP-FLOP
The SNS4LS . 74LS107A 1s the same as the SN54LS/74LS73A but has
corner power pins LOW POWER SCHOTTKY
[
LOGIC SYMBOL CONNECTION OtAGRAM
23 ote . TOP VIEW
' 2 o vee{Jie
oy <0, 3"
\ 1 of -1 ” ety of—-s
) o, re, : 12
* LY "
12 . —dcr 9 -—dqcr ‘ ! ? :]
; 10
- x ap—12 " x ap— o :]9
o co D P
2 0 J Suftin — Case 632 07 (Ceramic)
N Suffix — Case 646-05 (Ptastic)
vee : 14 .
GND = 7 NOTE
. The Fletpar versiun hay the same
pnouts (Connection Cuagram) as
the Quat In Line Package

GUARANTEED OPERATING RANGES

SYMAQOL PARAMETER UNIT
vee Supply Vattage V]
Ta Operating Ambtient Temperature Range C

9
oM Ouiput Curremt - High mA
1oL ,Ompurcunem - Low mA
cm —_———— A

.. -

MOTOROLA SCHOTTKY TTL DEVICES

4.76

itn realizada por ULPGC. Biblioteca Universitaria, 2008

ta, los autores. Digitali

©Del



SN54LS. 74LS107A

DC CHARACTERISTICS OVER OPERATING TEMPERATURE_ RANGE (uniess vtherwise specitied)

YMBOL ' PARAMETER - UM"S ! UNITS TEST CONDITIONS
w5 ' i MIN | TYP J_MAX [ o
Vi Snput HIGH Voltage 20 | v Guatantesd input HIGH Voltage for
| All Inputs
1, 54 ! 07 | Guaranteed Input LOW Voltage lor
Vik :inpul LOW Vohage 72 -t 0_8"1 Y Al Inputs
J— e e mm— = [ ¢ v - e
ViK Hinput Clamp Diode Voltage 0865 15 Vv vee MIN iy 18 mA
—_— + - -t R B + - -
: !
VoH i’Oul()ul HIGH Vottage _.?.d_ _‘, 2 5. - 3? ' v - 4 Vee MIN 'OHT MAX VIN - Vin
| 74 27 38 . v or Vi per Truth Tadle
JR— i - - H - . .
i 3 5474 025 04 ! v oy 40ma| vec- voe M
vVou ‘Ouluul LOW Voltage 4 538 0s | v oL BOmMA| Viy V)L ot Viy
H . 1 l per Truth Table
¥ TJ4K 20
sinput HIGH Current, Clear 60 |, LA Vee MAX vy 27V
: Clock . 80
I [ N N e e e -
: IJ 3 01
! i Clear 03 mA Ve MAX vy 70V
' I 4
S Y T S 0 —— ——
| TI LOW Currt J 04 A \"7 * MAX Vv Q4v
It nout Y [ Clear and Clock os | 7 cc: N
'0s Short Circuit Current 100 mA [ cc  MAX
ice Power Supply Current _1 80 mA vee MAax
AC CHARACTERISTICS: T4 25C Vee 50V
SYMBO0L PARAMETER — UM"TS - -1 UNITS ' TEST CONDITIONS
o= i | v Tmax | {
f
MAX ! Maximum Clock fvgqygqcy vee SOV
tPLH Propagation Delay, cL 18 of
PHL Clock 10 Output
AC SETUP REQUIREMENTS: T4 =~ 25°C. Vcc
SYMBOL PARAMETER TEST CONDITIONS
w Clock Pulse Wiath T
Pulse Wutth
W S Puse W vee 50V
iy Setup Time
th Hold Time
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NOTES

@ MOTOROLA

OESCRIPTION - - These d ¢ triggerad mulbvidrators feature pulse
width control by three methods The basic puise width is programmaed
by selection of external resistance and capacitance values The LS122
has an internal iming resistor that ailows the circuits to be used with
only an external capacitor. Once triggered, the basic puiss width may be
axtanded by retriggering the gated lfow-level-active (A) of high-ievel-
active (B) inputs, or be reduced by use of the overriding claar

The LS122 and LS123 have Schmitt trigger inputs to ensure paer-tree
triggering from the 8 input with transition rates as slow as O 1 mull-voll
per nanosecond

~

OVERRIDING CLEAR TERMINATES OUTPUT PULSE

D-CTRIGGERED FROM ACTIVE-HIGH OR ACTIVE-LOWGATED"
LOGIC INPUTS

RETRIGGERABLE FOR VERY LONG OUTPUT PULSES. UP TO

100% DUTY CYCLE ’
* INTERNAL TIMING RESISTORS ON LS122

22
FUNCTIOMAL TASLE
INNUTS | owTPuTS
" cLEan{ar A2 ®t 8231 a §
L X X x X} i w
: x fm owox oxtiLow.
LI T SN ¥ A -
X o lx o x X oLfLom .
LI L T LY I G P )
[ L X M tfn v N
“ x Lt b oy
" x LW Mnwu
" » I ok o wlN oy
L] [ S TR Y O a G ¥ 4 -
L [ I ) B SV ¢
t Lo w RNy
! L O N IS 4
[Vi}: I

FUNCTIONAL TABLE ~

NPUTS | OUTPUTS
CLEAA|A 8] 0 &
S A L3 . M
3 - x 9 L]
x x L L L]
- [ B SV
" [ Y SV g
a . Lt L= Ly

COMPENSATED FORVcc AND TEMPERATURE VARIATIONS -

B T n
NC  NO sternd anneron

SN54LS/74LS122 7
SN54LS/74LS123

RETRIGGERABLE MONOSTABLE
MULTIVIBRATORS
. LOW POWER SCHOTTKY

SN54L5/74L5122
tTOP VIEWl (SEE NOTES 1 THRU 4)

Roay,

VeC Coni M€ Cou

[ [3) [ ) [ [+ 5
L___T.W

cLR 6]

nyojoiciojojoy

82 CLA

J Suftm — Case §32-07 (Ceramic)
N Suffix — Case 648-05 (P',Shc) .

SN54LS/741L5123
{TopP V!EVV) (SEE NOTES 1 THRU 4)
|R,.,/ 1 e ' -
vee Ceas Cear 10 26 cu-
[ ELL"I F’] mindne
UEN .
Q .
8
) ,
CLR Q

LT W LT T o T

LR Cost Comr

J Subi —- Case 620 08 (Coramic)

N Suttix -- Case 848 05 (Plastic)

An externs (HTING CAOSCITOF May De cONNected betwesn Cone and Ry, J/Cy e iDOUTIVE).

To use the sntarnal Lirming sesistor of the L5122, connect A, 1o V¢

FOr improved pulse width accurecy CONNOCT BN enternsl ree1stor Detween M, J/Co,, anad Vo

with R ., open circuriod

To ObLISIN vorabI® DUISe widte, CONNOCE oN s (arNBl vo/isDIe resistance batween M|, /Cqyyy and Ve
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TYPICAL APPLICATION DATA

The outpul puise a8 8 tunchon of 1he external components Cayy and Rayy uf Caxg andRypronthe LS122 Farvaluesof Cay,

2 1000 uF e outbut pulse at Ve S0V and VRC 50 Visee Figures 12 and 3)1s given by
tw - K Rggy Cugp where K is nominally O 45

1t Coxt 13 on pF and Ru g5 0 k() then tyy 1s 10 nanoseconds

Tha Cexqterminal ot the LS122andLS123)s aninternal connection to ground, howsver tor the best system performance Caxg
should be hard wired 10 ground

Care should bq taken to keep R,y and Cqyp as close to the monostable as possible with a mintmum amount of inductance
between the Reuy Caxtjunction andthe Raxi/Caxt P10 Good groundplane and adequate bypassing should be designed into the
,ys(em for optimum performance to insure that no 'also trggering occurs

1t should be noted that the Cext PtN 1S internatly connected 10 ground on the LS122 and LS123. but not on the L5221
Theretore. it Coxq 1S hard-wired externally to ground subsmunon of » L5221 onto a LS123 socket will cause the L5221 o
become non-tunctional.

“The switching diode is not needed for electrolytic capatitance appiication and should not be used on the L5122 and LS123

Totindthe value of X tor Cayy 3 1000 pF. reter to Figure 4. Variations on VC( or VRC can causethe vatue of Ktochange, as can
the temperature of the LS123. LS122. Figures 5 and Gefigw thia ehavious ol the circun sbewe in Figuies-] and 2 :5eqay agn
power supphes are used for Ve and VRC 1 VCC s hed to VR, Figure 7 shows how K will vary wnh Voo and temperature.
Remember . the changes 10 Rey; and Cexp with: wmpevaturo are not calculated and included m the graph o

- Aslong as Cexy > YOOOpF and 5K ¢ Rgxr < 260K (SN74LS1 22/ 123)0r 5K Roxt < 160K (SN54L31 221 23) the change in
K with respect to Rext is negligable
~tt Coxt & 1000 pf the graph shown on Figure 8 can be used to datermine the output puise width Figure 9 shows how K wiil
change for Cexy < 1000 pF f VC(C and VR ase connected 1o the same power supply. The pulse width tyy 1n nanoseconds is
approximated by

tww 8+ 005 Caxy (PFY « 0.45 Rgy; (k) Caxt + 11.6 Raxy "’ .

Inorder 1o trim the output pulse width, it 13 necgssary to include a variabie resmstor between V¢ and the Rexy ' Caxy proyor
between Ve and the Rgy pin of the £LS122 F-gure 10, 11, and 12 show how this can be done Ry remote shouid be kept as
close o the monostable as possible. N

Retrsggering of the part. as shown in Figure 3. must not occus bolore Caxt isdischarged or the retrigger puise wiil not have any
effect. The discharge time of Caxq 1n Nanoseconds 1s guaranteed to be less than 0.22 Caxy {pF) and 13 typically 0.05 Cax; (pF).
_For the smallest possibie deviation in output pulse widths from various devices, 1t 1$ suggested that Cexq be kept > 1000 pF
— : )  WAVEFORMS
- RETRIGGE . .
;" rux_st [Swe Appiacerion Qs

B inPUT

Yrae VL oA, Lo
aouteuT

T
'
i
R ) | ST

OUTPUT WITHOUT HETRIGGER

T
4
1

EXTENOING PULSE WIOTH

LEL TV
[

CLE AR INSUT CLE AR PULSE

———————— = QUTPUT WITHQOUT CLFAR M 4
O outmat ot
1
!

dVllIIDDNQ ME OUTPUT PULAE

N A I B A T A
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GUARANTEED OPERATING RANGES )
SYMBOL PARAMETER MIN TYp MAX . UNIT
e s Y Ly — 0
vee Supply Vnitage 54 45 50 55 v
| LA 475 . 5(1_ ____5 25 o
Ta Operatng Ambient Temperature Range 54 55 25 125 ~C
74 o] 25 70
- . _
IoH Output Current — High 54 74 04 mA
‘oL Output Current — Low o 54 . 40 mA
. Y8 ‘J‘ . rour 74 8.0
Rext External Timing Resistance ' 54 50 180 [ 3¢}
: ’ 74 50 260
Cext Externai Capacitancs 54.74 No Restriction
Rext/Caxt Wining Capacitance at ) .
Rext/Cext Terminal 54.74 50 oF
DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (uniess otherwise specified)
LIMITS
Ym8 PARAMETER NIT
S oL VI P UNITS TEST CONDIMONS
ViK input HIGH Voltage 20 v Guaranteed input HIGH Voltage for
All Inputs
) 54 o7 Guaranteed nput LOW Voltage for
Vit Input LOW Voltage 72 o8 v Alf Inputs
ViK Input Clamp Diode Voitage ~065 ) -15§ v VEC = MIN N =~-18 mA
54 25 35 A VCC = MIN, Ign = MAX, ViN = Vii
Vo . Output HIGH \{onm . 74 2.7 25 v of V_ pec Truth Tabie
o 54,74 0125 04 v oL = 40 mA | Yee = Vee MIN,
Vou.. utpuy LOW Vohage ” 1o ot = B.0 mA VIN = Vi os Vi
N 1. e 7 N ) 035 05 | Vv ot e per.Truth Table
= ce s L 20 WA IVCCEMAXYIN=2T V
'™ input HIGH Current
. o1t mA VCC=MAX VN =70V
I Input LOW Current -0.4 mA Ve = MAX )y =04 vV
10S Short Circun Currant -20 -100 mA Ve = MAX
Power Supply Current
fee L5122 1 mA Ve =
—_— = MAX
’ 13123 20 cc
AC CHARACTERISTICS: T4 = 25°C, Ve = 5.0V
LIMITS
YM P R v MNIT, - T
SYMBOL ARAME TE e ~F e UMITS TEST CONDITIONS
b PPLH Propagation Detay, A to Q 23 33 s
1P Propagation Delay, A 1o O 32 45 Coxt = 0
tPLH Propagation Delay. B to Q 23 a4 ns CL = 15pF
tPHL __ | Propagation Delay. 8 10 8 u 56 Rext = 5 0 &G
’ P Propagation Delay, Clear to a 28 45 - R =20k o
tPHL Propagation Delay. Clesr 10 Q 20 27
W man AorBloQ 118 200 ns <!
Coxt = 1000 pF. Reyy = 10OKQ.
A oxt oxt
\ wa toB8to Q 40 45 50 us CL = 15pF, R = 20kQ
AC SETUP RgOUIREMNTS: Ta=26°C. Vec =60V
LIMITS
YMBO! PARA R —— NIT!
s L RAMETER T e [ wax | UNITS
LYY) Puise Width 40 ns

.
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Fig. 10 - LS123 REMOTE TRIMMING CIRCULT
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3

Fig. 11--LS122 REMOTE TRIMMING CIACUIT WITHOUT Rg.¢

o 1 Gy
-
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Fig. 12—-L5122 REMOTE TRIMMING CIRCUIT WITH R, .,
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(M) MmOoTOROLA

DESCRIPTION Thee GNGALS 7405192 o an UP DOWN BCD
Oocade (B421) Countes andd the SNS4ALS 7405193 15 an UP DOWN
MOOULO 18 8inary Counter Separate Count Up and Count Down
Clocks are used and in mther counting mode the circuils operate
synchronously The outputs change state synchronous with the LOW-
16 HIGH transtitions on the clock inputs

.

Separate Terminal Count Up and Terminat Count Down outputs are
provided which are used s the docks tor a subsequent stages without
extta logie, thus ssimphtying mulhistage counter designs Indwidual
presetinputs allow the cirCurts (o be used as programmable counters

Both the Parallel Load (PL.) and the Masier Reset (MR} inputs asyn

chronously override the clocks

LOW POWER 95 mW TYPICAL DISSIPATION
HIGH'SPEED . . . 40 MH: TYPICAL COUNT FREQUENCY
SYNCHRONOUS COUNTING

ASYNCHRONOUS MASTER RESET AND PARALLEL LOAD
INDIVIDUAL PRESET INPUTS

CASCADING CIRCUITRY INTERNALLY PROVIDED

* INPUT CLAMP DIODES LIMIT HIGH SPEED TERMINATION
EFFECTS

.

.

— -

SN54LS/74LS192
SN54LS/74LS5193

PRESETTABLE BCD/DECADE
UP/DOWN COUNTER
PRESETTABLE 4-BIT BINARY
UP/DOWN COUNTER
LOW POWER SCHOTTKY

1
|

LOGIC SYMBOL

[T TP

AL

RN

S/ W, P
P e

4 o Yo o—1
mA Qg 0y 0 0y ¢ !

14

PIN NAMES LOADING {Note a) Ty
HIGH LOW

cPy Count Up Ciock Puise Input osuUL. 025U L
CPg Count Down Clock Pulse Input o5 u.L. 0.25U.L. Vee - Pin 16
MR Asynchronous Master Reset {Clear} Input osu.L. 025U L GNOD- PinA
fL Asynchronous Paratlel Load (Active LOW) Input o5U.L. 025U.L
P, Paraliel Data inputs 0S5 UL o2sutL
Q, Fhig-Fiog Qutouts (Note bl nu.L 5(2.51U L CONNECTION DIAGRAM
rCD Terminali Count Down {Borrow! Output (Note b) 10U.L. 5(2.51U.L. DIP (TOP VIEW)
TCy Tereminal Count Up {Carry) Output {Note bl UL 5{2.51uU.L

NOTES

@ VTTL U Load (UL ) * 40 wA HIGHt 6§ mA LOW
B The Output LOW deves facton 13 25U L tar MILITARY (541 ana 5 U L for COMMERCIAL{74)

Temperature Ranges.

STATE DIAGRAMS
LS192 LOGIC EQUATIONS X
O, C- =0 FOR TERMINAL COUNT
- ’ ¢ Ty - Opr0y:CFy
. AN A GOm0 *CPo
P . Ty, - (g 0y 037047 CPg
RN )
RN ) L5193 LOGIC EQUATIONS I Sutte . Case 620 08
Ed \ . FOR TERMINAL COUNT {Cotamu)
§j P - T, -+ Ogr 0, ¢ 0y 0y Gy N Sulfis <:).~.~.~ 64K Ob
. {(Plasuey
T, - 6.8 -8.-30.50-
5 ‘@—'@%— (] o %808G G- NOTE
L$192 COUNT UP L5193 The Flatgiah version has the sare
wnouts (Connem ton Diegramy s
COUNT DOWN the Dusl In Line Pacsaye
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LOGIC DIAGRAMS

Gab
s
LB el (2 v
(CARARY
oureyn
K
1y o
e -7 RORROW
BEEYTY (HIFPHT
Comint
[
Eaaxth
LS192
Pu ”
[N 08| Ry
woap, P - "r“ - -
" ! ! |
L) i H "
WeCouNT: L K . + :[r 2 «::nv
: ! oureun
-
i f ’ {
)
{
| Q !
'
R
-~
P
o
] ]
!
i_L___ -
v
(5 “‘
g J. S 3 o
», l - - D(' IBORROW
U4 l Gl - auregty
1DOWN - —b
COUNn o I
Mu
P kel - -
o 2 Q) (N
Qg uy [+ 5] 0y
Ls193
VCC Pin 18
GND Pin#

QP Nuntim

MOTOROLA SCHOTTKY TTL DEVICES

4-187

itin realizada por ULPEC. Biblioteca Universitaria, 2008

0, los autores. Digitali

©Del



SN54LS/741LS192 » SN54LS/74LS193 .

FUNCTIONAL DESCRIPTION The LST192 a0d LS193 are Asynchronously Presettable Derade and 4 Bt Binary
Svachranous UP DOWN {Reversable) Counters  The operating modes of the LST192 decade counter it the LS1973

Cbinaty counter are identical, with the only ditference being the count sequences as noted i the State Diagrams Each
cicun comans four master ‘slave thp-tlops, with internal giting and steening logic to provide master reset, individual
preset, count up and count down operations,

Each thp-flop contains JK feedback from siave to master such that 4 LOW-to-HIGH transition on its T input causes the
slave. and thus the Q output to change state. Synchronous switching, as opposed to nipple counting, is achieved by driving
the steering gates of all stages from a common Count Up line and a common Count Down line, thereby causing ail state
changes to be initiated simultaneously. A LOW-to-HIGH transition on the Count Up wput witl advance the count by oow
a similar transition on the Count Down input will decrease the count by one  While counting with one clock 1nput, the
other should be heid HIGH Otherwse, the circurt will either count by twos of not at ail, depending on the state of the furst
fhip Hop, which cannot toggie as 1ong as either Clock input s LOW

The Terminal Count Up (T—CU) and Terminal Count Down (1_'(_:01 outputs are normally HIGH  When a circuit has reachsa
the maximuin count state {9 for the LS192, 156 lor the LS193), the next HIGH to- LOW transition of the Count Up Clock
witl can®TCy 10 go LOW. TC(y wiil stay LOW untl CP(y goes HIGH agan, thus effectively repeaning the Count Up Cluck
but delayed by two gate delays. Simularty, the TCD output will go LOW when the circuit 15 in the zero state and the Count
Ouwn Clock goes LOW. Since the TC outputs repeat the clock waveforms, they can be used as the clock input signals tu
the next higher order circuit 1n 4 multistage counter.

Each cicwnt has an asynchronous paraliel 1oad capabihty permitting the counter to be preset  When the Paraltel Load (PL)
and the Master - Reset (MR) inputs are LOW, intormanon present on the Paratiel Data inputs (PO' P3) 15 loaded nto the
counter and appears on the outputs regatdless of the conditions of the clock inputs. A HIGH signal on the Master Reset
wput will drsable the preset getes, overnde both Clock nputs, end tatch each Q output in the LOW state. [f one ot the Clock
mputs 15 LOW during and after a reset or toad operation, the next LOW-to HIGH transition of that Clock wiil be interpreted
a3 3 legitimate signai and wiil be counted

MODE SELECT TABLE

MR PL CPy CPp MODE
H X X X Reser (Asyn )
L L X X Preset {Asyn }
L H H H Nao Change
L H I H Count Up
L H H i Count Down

1 LOW Vollage Lrvei
HOHIGH Voltagr Level

X o't Care

It OW 1 HIGH Cloch Teanar

MOTOROLA SCHOTTKY TTL DEVICES
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GUARANTEED OPERATING RANGES

SYMHOL T pamramETER MIN v ( MAX uNIT
V(- Supply Voltage o 54 45 50 56 v
) 74 475 50 5.25 L
Ta Operating Ambient Tamoevilu'e Range 54 55 25 125 “C
74 Q 25 70
10M Output Current - High 54 .74 -0.4 mA
‘6L Output Current — Low 54 40 mA
J 74 80
.3 .
DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specitied)
Tt YT T TX UMCTS..— I T
YMBOL PARAM R gl o - UNITS TESY CONDITIONS
s . B ETE MIN TYP ] MAX T
ViM Input HIGH Vohage 20 B Guaranmeed Input HIGH Voitage for
All Inputs
54 07 Guaranteed Input LOW Voltage for
Vi Input LOW Vottage 7a 08 v All Inputs
Vik Input Clamp Diode Voitage ~0 65 -15 A\ Voo = MIN. i)y =-18 mA
R Tk .
X = M = MAX, V| V
VoM Output HIGH Vohage 54 5 35 v VCS M ? I?:T b IN H
1 74 27 is v of Vy_ per Teuth Table )
54.74 025 04 v IoL = 40mA | Vce = Vee MIN
vVou QOutput LOW Voltage = VIN = Vi of Vi R
1 B mA
74 035 05 v oL 780 per Truth Table L
| 20 LA Vee - MAX. Viny =27 V
[ Al HIGH
1 Haput GH Current A o1 yy Vee - MAX Vin = 70
L Input LOW Current i o4 mA VCC - MAX Vi =04 vV
Ics Short Circuit Current 20 100 mA Vee = MAX
WO Power Supply Current i 34 mA Ve MAX
AC CHARACTERISTICS: T4 25'°C
SrMBOL PARAMETER LIMITS . UNITS TEST CONDITIONS
MIN TYp MAX :
VR Maxinum Clock Frequency 25 32 MH,
e CPy Input 1o ’ 17 76 ) .
e TCy Outpart 18 24 ns
CPp Input to 16 24 n
' TCo Outnun D S 15 | 24 * ] vVee S0V
B « 27 38 €L 15uf
o Clock 10 O 30 27 ns
P T 24 40 B
. 3
e, . L 1o Q 25 40 ns {
LG ‘MR input to Any Output 23 3% ns
.
’ !
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AC SETUP REQUIREMENTS: T4 25 €

SYMBOL PARAMETER “MAX UNITS TEST CONDITIONS
K W Any Pulse Width *= ns
s |DaaSewshime - N vee 50V
th Data Hold Time ns :
trec Recovery Time ns

DEFINITIONS OF TERMS:

SETUP TIME (15} 1s defined as the mimmum time required for the correct logic level to be present at the logic input prior to the PL
transinod from LOW to HIGH in order 1o be recognized and transferred 1o the outputs

HOLD TIME (1) 1s detined as the minimum tume following the PL transmion from LOW 1o HIGH that the iogic level must be
maintamed at the input in order to ensure continued recogniion A negative HOLD TIME indicates that the correct logic level
may be released prior to the PL transition from LOW-to HIGH and still be recognized

RECOVERY TIME (1, 4chis defined as the mimmum tune required between the end of the reset pulse and the clock transition from
LOW 16 HIGH in order to recognize and transfer HIGH data to the Q outputs

@
2
8
&
k)
&
2
2
3
z
£
=)
2
=}
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AC WAVEFORMS

Fig. 1

" . ' !
CPLy Py -3 tv e P oy
k / t
i

NOTE PL = LOW

Fig. 2 Fig. 3

i P, 13v - L) &K %‘ v
i .

J
o e

= iy R Pt

Fig. 4 Fig. 5

tarey ——t - s MR - v
""'w 'uULO‘I i .

.8 Sy W 4‘""’1 ¢

'
'
!
{ Py wCPg 1w
i 7 AW
Qn (Y ‘// qu e }" t '1‘
é/::,“‘// Lo

qa 1V
~The sheded srees indicate when the mput 11 parmytted
10 change 1or pradictable output pertormance
- Fig. 6 Fig. 7
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@ MOTOROLA

MC7800
Series

—

THREE-TERMINAL POSITIVE VOLTAGE REGULATORS
These voitage regulators are monolithic intagrated cirCuits de-

signed a3 lixed-voilage reguistors for a wide vanety of apphcations

inctuding local. on-card reguiation Thesereguiators empioy internal

curre it hemiting, thermal shutdown, and safe-area compensation

Wiuth adequate Neaisinking they can deliver Outpul Currents in excess

of 1 0 ampere Although designed primanly as 3 hxed voitage regu-

latar. these devices can be used wih extarnal components 1o oblan

adyustable voitages and currents.

® Output Current in Excess of 1 0 Ampere

@ No External Components Required

® Internai Thermal Overload Protection

@ Internal Short-Circuit Current Lirmiing

® Output Transisior Sale-Area Compensation

@ Output Vohage Ofterer in 2% and 4% Tolerance

EQUIVALENT SCHEMATIC DIAGPAM

THREE-TERMINAL
POSITIVE FIXED
VOLTAGE REGULATORS

SILICON MONOLITHIC
INTEGRATED CIRCUITS

K SUFFIX
METAL PACKAGE
CASE 103
T0-2044A
(10-3y

ﬁ\ \
(‘7. 4 \
N
\u?\o)
Pins | and 2 etecticatly ssoldtud trom case Case
15 IN1IVT IBCIHICHI CONNeCTIOn

(Bottom View)

"o
. no T SUFRIX
¥ PLASTIC PACKAGE
v CASE 21A-02
. TO-220A8
100
T
10e Pin t tAput
o é 5 2 Grouwna 2
3 Outowt 3
100
J::’ hood
yes r STANDARD APPLICATION
o
eyt MCT8R X @ Outowt
. » 200 .
[ Con L.
031 .F -0
“~
} eoe “ 4
160 o] N i . =
A common ground s re0uIred between the
10s H NQut end the Ouiput vaitages The input voit
3 Qe st ceman typiucatly 20 V ahove the Oult
rd Pul vOI1age wven Juring INe iow DOINt 0N the
NOUL 1ODIT vOItage
) I XX * thete two aupsts Of the tyvpe number wnds
. Gne cate volime
CeCin s red 1} regu " -
20OECIADIE AtINCE 11OM DOWer RIOOIY
ORDERING INFORMATION trer
OQutput Voitage J %0 €0 s Aot needed tor stabuity. Rowever.
Dewce | Teserence Ternpecaiuee """_' "‘""_ ’ 11 0008 1MOIOVE 118101 (EI00MS
MC78xxx 4 $8 10 + 150*C Me1at Power R B sAua 640 MaTA catiage
MCTRXXAK N
M 78X XBK o 4010125 C e Y TAGE
Rt ~
MCTIBRRCK @~ G- 12%C ren o
MC 78RXACK ™~ MCT805 50 voits | MCI81S 15 Vot
VST -~ Plocic Power MC7806 60 voin | MC?818 18 Vol
| _MCTuxxact B 1% _ mC 7808 80 voins | MCT7824 24 Voits
MC18x287 4 401w 125 © MCI812 12 voits
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MC7800 Series .

MC7800 Seres MAXIMUM RATINGS (T, - *25°C uniess otherwiie noted |
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MC7800 Series
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MC7800 Series
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MC7800 Series

TYPICAL CHARACTERISTICS (continued)
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MC7800 Series
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