


NE/SE5539

AMPLIFICATORE OPERAZIONALE PER ALTE FREQUENZE

DESCRIZIONE CARATTERISTICHE Bkl CONFBUR AT
L'NE/SE5539 é un amplificatore « Larghezza di banda D, F, N Packages
operazionale monolitico che, - guadagno unitario 350
grazie ad un'ampia larghezza di MHz + weur 7] 14] —neur
banda e ad un elevato slew rate, - piena potenza 48 MHz ne [2] 13] ne
si presta molto bene ad essere -GBW 1.2GHz a 17 dB; ~vsuerey [3] 2 e i iont
impiegato in applicazioni di am- « Slew rate: 600/Vus; we [4] [17] e
plificatori video, RF, ed in quelli * Ao tipico 52 dB ; Voahtiiminy (5] [10] +v
con un alto slew rate. « Low noise tipico - 4 nV/ we [6] [5] ne
Gli ingressi configurati in emitter VHz; owo [7] 8] oureur
follower, assicurano una alta im- « Dispone del processo MIL- coossers
pedenza differenziale. Una ap- STD. TOP VIEW
propriata compensazione esterna
permette la progettazione di una APPLICAZIONI
vasta gamma di circuiti ad anello ;
chiuso, sia invertenti che non + datacomm ad alta velocita;
invertenti, per soddisfare qualsia- * monitor video e TV,
si tipo di richiesta. * comunicazioni via satellite;
* processo delle immagini;
« strumentazione RF e oscil-
latori;
* registrazioni magnetiche;
« comunicazioni militari.
ORDERING INFORMATION
DESCRIPTION TEMPERATURE RANGE ORDER CODE
14-Pin Plastic DIP 0 to +70°C NE5539N
14-Pin Plastic SO 0 to +70°C NE5539D
14-Pin Cerdip 0 to +70°C NE5539F
14-Pin Plastic DIP -55°C to +125°C SE5539N
14-Pin Cerdip -55°C to +125°C SES5539F
ABSOLUTE MAXIMUM RATINGS'
SYMBOL PARAMETER RATING UNIT
Vce Supply voltage +12 \"
Ppmax Maximum power dissipation,
Ta = 25°C (still-air)?
F package 117 W
N package 1.45 W
D package 0.99 W
Tsta Storage temperature range -65 to +150 G
Ty Max junction temperature 150 °C
Ta Operating temperature range
NE 0 to 70 °c
SE -55 to +125 6
Tsowp Lead temperature (10sec max) 300 °C
NOTES:

1. Differential input voltage should not exceed 0.25V to prevent excessive input bias current and
common-mode voltage 2.5V. These voltage limits may be exceeded if current is limited to less
than 10mA.

2. Derate above 25°C, at the following rates:

F package at 9.3 mW/°C
N package at 11.6 mW/°C
D package at 7.9 mW/°C
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DC ELECTRICAL CHARACTERISTICS Vcc=+8V, Ta=25°C, unless otherwise specified.

SE5539 NE5539
SYMBOL PARAMETER TEST CONDITIONS UNIT
Min | Typ | Max | Min | Typ | Max
Over temp 2 5
Vos Input offset voltage Vo =0V, Rg = 10002 mV
Ta=25°C 2 3 25| 5
AVpg/ AT 5 uv/°C
5 Over temp 0.1 3 ”
| Input offset current
=8 P Tp=25°C 01 ] 1 2
Alpg/ AT 0.5 0.5 nA/°C
' " Over temp 6 25 I
| nput bias current
. J Ta=25°C 5 | 13 5 | 20
Alg/ AT 10 10 nA/°C
CMRR | Common-mode rejection ratio F = 1kHz, Rg=10082, Vom *1.7V 70 | 80 70 | 80 dB
Over temp | 70 80 dB
Rin Input impedance 100 100 k2
RouTt Output impedance 10 10 Q
DC ELECTRICAL CHARACTERISTICS (Continued) Ve =+8V, Ta=25°C, unless otherwise specified.
SE5539 NE5539
SYMBOL PARAMETER TEST CONDITIONS UNIT
Min | Typ | Max | Min | Typ | Max
: RL = 1509 to GND and +Swing +23|+27
Vout Output voltage swing Y
U 47082 to -Veo -Swing -17|-22
+ Swing +23|+3.0
Over temp \Y
” 5 : RL =2k to -Swing -1.5|-241
utput voltage swin
o i . GND +Swing | +25|+3.1
Ta=25°C '
-Swing -20|-27
Over temp 14 18
lcc+ Positive supply current Vo=0, Ry =02 mA
Ta=25°C 14 17 14 18
Over temp 1 1§
lcc- Negative supply current Vo=0, Ry=2° mA
Ta=25°C 11 14 11 15
Over temp 300 | 1000
PSRR Power supply rejection ratio AVge =t1V uVv/v
Ta=25°C 200 | 1000
: : Vo=+23V, -1.7V
AvoL Large signal voltage gain R_ = 1509 to GND, 4702 to -Vcg 47 52 57 dB
. ! Vo=+23V, -1.7V
A Large signal voltage gain dB
Vol . e RL=2Q to GND Ta=25C a7 | 52 | 57
. : Vo = +25V, -2.0V Over temp 46 60
A Large signal voltage gain dB
e ke ik RL=2kQ to GND Ta=25°C | 48 | 53 | 58




DC ELECTRICAL CHARACTERISTICS v =16V, T =25°C, unless otherwise specified.

SE5539
SYMBOL PARAMETER TEST CONDITIONS UNIT
Min Typ Max
Over temp 2 5
Vos Input offset voltage mvV
Ta=25°C 2 3
| | " Over temp 0.1 3 A
os nput offset current
Ta=25°C 0.1 1
Over temp 5 20
Ig Input bias current MA
Ta=25°C 4 10
CMRR | Common-mode rejection ratio Vom = 1.3V, Rg = 100Q2 70 85 dB
B Over temp 11 14 "
lcc+ ositive supply current m
" Tp=25°C 1| 13
N ' Over temp 8 11 A
lcc— egative su current m
ce ¥ PPl Ta=25°C 8 10
Over temp 300 1000
PSRR Power supply rejection ratio AV =11V uVv/v
TA =25°C
+ Swing +14 | +20
Over temp -
V Output voltage swing Ry 16052 16 15HD L i = \Y
o and 3909 to -Vce +Swing | +15 | +20
Ta=25°C
-Swing -1.4 -1.8
AC ELECTRICAL CHARACTERISTICS v =+8V, R.=1509 to GND & 47092 to -V¢c, unless otherwise specified.
SES5539 NE5539
SYMBOL PARAMETER TEST CONDITIONS UNIT
Min Typ Max Min Typ Max
BW Gain bandwidth product AcL=7, Vo=0.1 Vpp 1200 1200 MHz
Small-signal bandwidth AcL =2, R = 1509 110 110 MHz
ts Settling time AcL =2, R_ = 1509 15 15 ns
SR Slew rate AcL =2, R_ = 15092 600 600 V/us
tpp Propagation delay AcL =2, R_ =150 7 74 ns
Full power response AcL =2, R_ = 1509 48 48 MHz
Full power response Ay=7, R = 15092 20 20 MHz
Input noise voltage Rs = 5082, 1MHz 4 4 nV/VHz
Input noise current 1MHz . 6 6 pA/\/E

NOTE:
1. External compensation.




AC ELECTRICAL CHARACTERISTICS Ve =+6V, R =1509 to GND and 3902 to -V¢c, unless otherwise specified.

SE5539
SYMBOL PARAMETER TEST CONDITIONS UNIT
Min Typ Max

BW Gain bandwidth product AcL=7 700 MHz
Smali-signal bandwidth AcL=2' 120 MHz

ts Settling time AcL =2' 23 ns
SR Slew rate AcL=2' 330 V/us

tpD Propagation delay AcL=2' 45 ns
i Full power response AcL = 2" 20 MHz

NOTE:

1. External compensation.

TYPICAL PERFORMANCE CURVES
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TYPICAL PERFORMANCE CURVES (Continued)
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CONSIDERAZIONI SUL
LAYOUT DEL CIRCUITO

Come si puo facilmente immagi-
nare, lavorando a frequenze
molto alte con un amplificatore a

larga banda, sorgono problemi di
instabilita e il progetto del circuito
& molto critico. Il breadbording

non & assolutamente da scartare.

Un circuito stampato a doppia
faccia con fori metallizzati € la

soluzione ideale per tutte le
applicazioni. In Figura 1 viene
mostrato un esempio di amplifi-
catore a 28 dB non invertente.

OPTIONAL

ADJ
+v
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AAA-

OFFSET

NOTES:
Ry = 75Q 5% CARBON
R = 758 5% CARBON
Ry =759 5% CARBON
R4 = 36k 5% CARBON

75
A3 /

750
vy O Vour I:rem]

TC08740S

Rs = 20k TRIMPOT (CERMET)
Rr = 1.5k (28dB GAIN)
Rg = 4702 5% CARBON

RFC 3T # 26 BUSS WIRE ON
FERROXCUBE VK 200 09/3B CORE
BYPASS CAPACITORS

1nF CERAMIC

(MEPCO OR EQUIV.)

Top Plane Copper'
(Component Side)

DF05910S

Component Side
(Component Layout)

NOTES:
(X) indicates ground connection to top plane.
*Re is on bottom side.

Bottom Plane
Copper'’

DF05930S

NOTE:
1. Bond edges of top and bottom ground plane copper.

Figura 1. Layout di un amplificatore non invertente a 28 dB.




NE5539 COME AMPLI
VIDEO A COLORI

L'amplificatore operazionale a
larga banda NE5539 pu0 essere
facilmente adattato per essere
utilizzato come amplificatore
video a colori. Un esempio tipico
di circuito applicativo viene mo-
strato in Figura 2 assieme
all'immagine dei vector-scope’
che mostra il guadagno differen-
ziale dell'amplificatore e le fasi di
risposta ad un segnale a scalino
modulato in cinque passi (Figu-
re 3,4 e 5). Come si pud vedere,
il guadagno varia di meno del
0,5% dal basso all'alto della
scala. La massima fase differen- Figura 2. Amplificatore video con NE5539.
ziale, mostrata in figura 5, & ap-
prossimativamente +0,1°C.

Il circuito dell'amplificatore & stato
ottimizzato per operare con

75

TC08750S

un'impedenza terminale di 75Q in NOTA:

ingresso e in uscita con un gua- 1. Con segnale d'ingresso di 200 mV e
dagno che si aggira attorno a 10 segnale d'uscita di 2 V. La tensione di
(20 dB). alimentazione eV . = +8V.

NOTA: queste misure sono state realizzate con un generatore di segnali Tektronix 146 NTSC,un vectorsco- |
pe 520A NTSC e il monitor waveform 1480.

DF05940S DF05950S

Figura 3. Segnale d'ingresso. Figura 4. Guadagno differenziale <0.5%.




SARPIBRATED
PHASE

DF05960S

Figura 5. Fase differenziale +0.1°.

APPLICAZIONI
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Figura 6. Follower non invertente.
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Figura 7. Follower invertente.




74F166: SHIFT REGISTER UNIVERSALE BIDIREZIONALE 8-BIT

CARATTERISTICHE

« Alta impedenza d'ingresso degli
stadi NPN per ridurre il carico (20
LA negli stati alto e basso);

+ Applicazione da parallelo a
seriale sincrono.

* Ingresso dati seriale sincrono
per una piu facile espansione.

+ Abilitazione clock inl modo "do
nothing".

» Master reset asincrono.

+ Espandibile a 16 bit con passi
da 8 bit.

« Gamma di temperature indu-
striali (da -40°C a +85°C).

DESCRIZIONE

Il 74F166 € uno shift register a 8
bit veloce in grado di gestire dati
seriali e paralleli in modo sincro-
no per mezzo di un ingresso
parallelo attivo basso (PE). Per
tutto il tempo in cui PE si trova a
livello logico basso prima della
transizione low-to-high del
segnale di clock, i dati paralleli
vengono inseriti nel registro.
Quando PE si trova allo stato
logico alto, i dati vengono trasfe-
riti nella locazione interna QO,
dall'ingresso dati seriale (Ds), e i
bit rimanenti vengono fatti slittare
di una posizione verso destra
(Q0 --> Q1 --> Q2, ecc.) ad ogni
fronte di salita del segnale. Per i

TYPE TYPICAL frax TYPICAL SUPPLY CURRENT( TOTAL)
74F166 175MHz 50mA
ORDERING INFORMATION
ORDER CODE
COMMERCIAL RANGE INDUSTRIAL RANGE
DESCRIPTION Ve = 5V £10%, Ve = 5V £10%,
Tamb = 0°C to +70°C Tamb = —40°C to +85°C

16—pin plastic DIP N74F166N 174F 166N

16—pin plastic SO N74F166D 174F166D

INPUT AND OUTPUT LOADING AND FAN OUT TABLE

PINS DESCRIPTION 74F (U.L.) | LOAD VALUE
HIGH/LOW HIGH/LOW
DO -D7 Parallel data inputs 1.0/0.033 20pA/20pA
Ds Serial data input (shift right) 2.0/0.066 40pA/40pA
CP Clock input (active rising edae) 1.0/0.033 20uA/20pA
CE Clock enable input (active low) 1.0/0.033 20uA/20pA
PE Parallel enable input (active low) 1.0/0.033 20pA/20pA
MR Master reset input (active low) 2.0/0.066 40pA/40pA
Q7 Data output 50/33 1.0mA/20mA
Note to input and output loading and fan out table

1. One (1.0) FAST unit load is defined as: 20pA in the high state and 0.6mA in the low state.

I'espansione dei registri nei
convertitori parallelo-seriale,
l'uscita Q7 & collegata all'ingres-
so Ds dello stadio successivo.
L'ingresso del clock viene
combinato per mezzo di una
porta OR in modo da mettere a
disposizione l'ingresso active-low
di abilitazione CE. L'assegnazio-
ne dei terminali degli ingressi CP

e CE e arbitraria e puod essere
invertita a seconda di come viene
realizzato il layout del circuito. La
transizione low-to-high dell'in-
gresso CE avviene solo se CP va
altoi. Un livello basso all'ingresso
master reset (MR) azzeragli
ingressi e cancella il registro
asincrono, forzando tutte le
locazioni in low state.

PIN CONFIGURATION LOGIC SYMBOL IEC/IEEE SYMBOL
s DN, sRcs
LL M1 [SHIFT]
\J s u;n.ow]
6 N
Ds 1] 18] vee 12 3 4 5 1011 12 14 7 D L1 VR—
oo 2 = ve L] = .
1 3] 14] p7 Ds DO D1 D2 D3 D4 D5 D6 D7 1 130
e 3 o i P P
D3 [5] [12] ps 9 —d MR a4 -
C-EE E Ds |5—C{ PE Q7 5
cp 7] 10] D4 10
GND (8] 9] WR 1 u
12
14
Vcc =Pin 16 S 2
GND = Pin 8




LOGIC DIAGRAM
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FUNCTION TABLE
INPUTS Qn REGISTER OUTPUT OPERATING MODE
PE CE cpP DS DO -D7 Qo Q1 -Q6 Q7
| | ) X -1 L L-L L Parallel load
| | 1 X h-h H H-H
h | 4 | X=X L q0-g5 g6 Serial shift
h | T h X-X H q0-g5 q6
X h X X X-X gn ql-g6 q7 Hold (do nothing)
Notes to function table
1. H = High-voltage level




High voltage level one setup time before the low—to—high clock transition

Low-voltage level

Low voltage level one setup time before the low—to—high clock transition

Lower case letters indicate the state of the referenced input (or output) one setup time prior to the low—to—high clock transition
Don't care

Low—to-high clock transition

NoAwN

- N o Ml - o
><=
wonowononn

ABSOLUTE MAXIMUM RATINGS

(Operation beyond the limit set forth in this table may impair the useful life of the device. Unless otherwise noted these limits are over the oper-
ating free air temperature range.)

SYMBOL PARAMETER RATING UNIT
Vee Supply voltage 0.5t +7.0 v
Vin Input voltage -0.5t0+7.0 \"
™ Input current -30to +5 mA
Vour Voltage applied to output in high output state -0.5t0 Ve v
lout Current applied to output in low output state 40 mA
Tamb Operating free air temperature range Commercial range 0to +70 °c
Industrial range —40 to +85 °C
Teyg Storage temperature range —65 to +150 °c

RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER LIMITS UNIT
MIN NOM MAX
Vee Supply voltage 45 50 55 v
Vin High—evel input voltage 2.0 \
ViL Low—level input voltage 0.8 v
™ Input clamp current -18 mA
loH High—level output current -1 mA
loL Low—level output current 20 mA
Tamb Operating free air temperature range Commercial range 0 +70 °c
Industrial range —40 +85 °c




DC ELECTRICAL CHARACTERISTICS

(Over recommended operating free-air temperature range unless otherwise noted.)

SYMBOL PARAMETER TEST LIMITS UNIT
CONDITIONS! MIN | TYP2 | MAX
Vo High—level output voltage Vee = MIN, Vi = MAX, | lon=MAX | £10%Vee | 2.5 v
Viy=MIN +5%Vee | 2.7 34 Vv
VoL Low—level output voltage Vee = MIN, Vi = MAX, | loL = MAX | £10%Vc 0.30 | 0.50 \"
Vi = MIN +5%Vee 0.30 | 0.50 Y
Vik Input clamp voltage Vee =MIN, | =1k -0.73 | -1.2 v
I Input current at maximum others | Vgc =0.0V, V;=7.0V 100 HA
input voltage CE, CP3
others 20 HA
[ High—evel input MR, Ds Vee = MAX, V=27V 40 HA
current Industrial | others 40 HA
only MR, Ds 80 pA
I Low—level input current others | Vgc = MAX, V,=0.5V -20 pA
MR, Ds -40 HA
los Short—circuit output current* Vee = MAX -60 -150 | mA
lec Supply current (total) XZ%:: &A542s=g§ :1!3 SN, 50 70 | mA
Notes to DC electrical characteristics

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type.

2. All typical values are at Vg = 5V, Ty, = 25°C.

3. When testing CP, CE must remain in high state, whereas CP must remain in high state when testing CE.

4. Not more than one output should be shorted at a time. For testing lgs, the use of high-speed test apparatus and/or sample-and-hold tech-
niques are preferable in order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a
high output may raise the chip temperature well above normal and thereby cause invalid readings in other parameter tests. In any sequence
of parameter tests, logs tests should be performed last.

AC ELECTRICAL CHARACTERISTICS

LIMITS
Tamb = +25°C Tamb = 0°C 10 +70°C | Tpmp = —40°C to +85°C
SYMBOL PARAMETER TEST Ve = +5.0V Vee = +5.0V £ 10% Vee =+5.0V110% | UNIT
CONDITION C_ = 50pF, C, = 50pF, C_ = 50pF,
Ry = 500Q2 R = 500Q2 R = 50002
MIN | TYP | MAX MIN MAX MIN MAX
| Maximum clock frequency Waveform 1 135 | 175 110 100 ns
toLH Propagation delay 5.0 7.5 10.0 5.0 12.0 5.0 13.0
fian CPtoQ7 Waveform1 | 40 | 60 | 80 35 9.0 35 9.0 ns
Propagation delay
tPHL MR to Q7 Waveform 2 4.0 6.5 85 4.0 9.5 4.0 95 ns




AC SETUP REQUIREMENTS

LIMITS
Tamb = +25°C Tamb = 0°C t0 +70°C | Tamp = —40°C to +85°C
SYMBOL PARAMETER TEST Vee = +5.0V Vee = +5.0V + 10% Vee = +5.0V £ 10% UNIT
CONDITION C_ = 50pF, C, = 50pF, C, = 50pF,
Ry = 5000 R = 50002 Ry = 500Q
_ MIN | TYP | MAX MIN MAX MIN MAX

tsu (H) Setup time, high or low 3.0 4.0 4.0

teo(L) Dn, s to GP, CE Wavefom 3 | ap 3.0 30 ne
th (H) Hold time, high or low 0.0 1.0 1.0

tn (L) Dn, Ds to CP . Wavefom3 | 54 00 0.0 ns
th (H) Hold time, high or low 1.5 2.0 20

t (L) Dn, Ds to Waveform3 | 44 0.0 00 nB
teu(L) B oW Waveform3 | 5.0 6.0 6.0 ns
th (H) g%"zo'igg' high Waveform 3 | 0.0 0.0 0.0 ns
tsy (H) Setup time, high or low 3.0 4.0 40

(L) PE to CP, CE Waveform3 | 3 40 6.0 ns
ty (H) Hold time, high or low 0.0 0.0 0.0

t (L) PE to CP Wavelorm3 | g9 0.0 0.0 ns
tw (H) CP pulse width, 3.0 35 3.5

tu (L) high or low Wavelorm1 | 45 5.0 6.0 ne
tw (L) MR pulse width, low Waveform2 | 4.0 4.0 4.0 ns
frac Recovery time: MR to CP Waveform2 | 4.0 45 45 ns

AC WAVEFORMS
Vimax MR \{"] m
cP VM M v
7/—\_7. ) L M \ tw(L) Yrec
- tpHL < () tpLy cp A

|"PHL

a7 ™ ™ : fr———
Q7 Vum

Waveform 1. Propagation delay for clock input to output,
clock pulse width, and maximum clock frequency Waveform 2. Master reset pulse width, master reset to output
delay and master reset to clock recovery time

Waveform 3. Setup and hold times

Notes to AC waveforms
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1. For all waveforms, Vy = 1.5V. )
2. The shaded areas indicate when the input is permitted to change for predictable output performance.

TEST CIRCUIT AND WAVEFORMS

90%

NEGATIVE
PULSE

PULSE ) LUT. 0
GENERATOR tTHL ()

TLH (%)

Test circuit for totem-pole outputs

DEFINITIONS: Input pulse definition

R, Load resistor;

see AC electrical characteristics for value.
CL Load capacitance includes jig and probe capacitance;

see AC electrical characteristics for value. m

Rt Termination resistance should be equal to Zg 1 of
pulse generators.

SUL PROSSIMO NUMERO...

TDA8708

VIDEO
ANALOG INPUT
INTERFACE




