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ABSTRACT

This project presented transmission data through the media of fiber optic for receive and transmit
between computer. The transmitter is transmitted digital signal-from computer that can be modulated and
transmission through fiber optic. The receiver is receive that:signal. demodulate and recovery to digital signal as

the transmitting side. then check bit error rate in cach bit rate for evaluate performance of system.
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2.12 Frequency Modulation (FM)
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2.13 Frequency Shift Keying (FSK)
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Philips Semiconductors RF Communications Products

Product specification

Video amplifier

NE592

DESCRIPTION

The NE592 is a monolithic; two-stage, differential output, wideband
video amplifier. It offers fixed gains of 100 and 400 without external
components and adjustable gains from 400 to 0 with one external
resistor. The input stage has been designed so that with the addition
of a few extemal reactive elements between the gain select
terminals, the circuit can function as a high-pass, low-pass, or
band-pass filter. This feature makes the circuit ideal for use as a
video or pulse amplifier in communications, magnetic memories,
display, video recorder systems, and floppy disk head amplifiers.
Now available in an 8-pin version with fixed gain of 400 without
external components and adjustable gain from 400 to 0 with one
external resistor.

FEATURES -

@ 120MHz unity gain bandwidth

@ Adjuslable gains from 0 to 400

@ Adjustable pass band

@ No frequency compensation required

® Wave shaping with minimal external components

® MIL-STD processing available

BLOCK DIAGRAM

PIN CONFIGURATIONS

D, N Packages

INPUT 2 EE G
e [2]

Gopg GAIN SELECT

-
S

INPUT 1

w

NC

N

Goa GAIN SELECT

G1g GAIN SELECT \/ Gya GAIN SELECT
V- Ve

NC NC

QRBREEE

I FE

OUTPUT 2 OUTPUT 1

TOP VIEW.

D, N Packages

INPUT 2 —l (& 8] neuT 1
G1g GAINSELECT - [2 7] GiaGANsELECT
<& N 8
outPuT2  [4] —{5]

V+
OUTPUT ¢

TOP VIEW

APPLICATIONS

© Floppy disk head amplifier

® Video amplifier

® Pulse amplifierin communications
© Magnetic memory

@ Video recorder systems

— Y- *’ 2 g P T**C W
i
R1 R2 éRS R10 é R9 g
>
1 %
! ‘ /' 7 _‘\ ¥
i ge o) e
i i - |
i | — [ R11 [ ]
°- ! @AM\ —@-9-—— {0 OUTPUT 1
= {_INPUT 2 ]
INPUT 1 o—{\ Q1 Qz\/’_o "W —f o
& ~* R12 - -C OUTPUT 2
GlA 0-—s e—o0 GiB
{
§ R3 g RS
] i
G2A o—e e—o0 G28
e
); | 1
Q7| kl Qs Q9 Jato
ara } S = ’r/ { Qi
§ R7A g R78 § R1S R16 R13 ? R14
o * -——9—0 v
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Philips Semiconductors RF Communications Products

Product specification
Video amplifier NE592
ORDERING INFORMATION
DESCRIPTION TEMPERATURE RANGE ORDER CODE DWG #
14-Pin Plastic Dual In-Line Package (DIP) 0 to +70°C NES592N14 04058
14-Pin Small Outline (SO) package 0 to +70°C NES592D14 0175D
8-Pin Plastic Dual In-Line Package (DIP) 0 to +70°C NES92N8 04048
8-Pin Small Outline (SO) package 0 to +70°C NES592D8 0174C
NOTES:
N8,N14,D8 and D14 package parts also avaitable in “High" gain version by adding “H" before
package designation, i.e., NES92HDB
ABSOLUTE MAXIMUM RATINGS
TA=+25°C, unless otherwise specified. y
SYMBOL PARAMETER RATING UNIT
Vee Supply voltage 18 \Y
Vin Differential input voltage 5 \%
Veu Common-mode input voltage 6 v
lout Output current 10 mA
Ta Operating ambient temperature range 0 to +70 i
Tste - Storage temperature range -65 to +150 °C
Pp max Maximum power dissipation,
Ta=25°C (still air)?
D-14 package 0.98 w
D-8 package 0.79 w
N-14 package 1.44 w
N-8 package 1.17 W

NOTES:
1. Derate above 25°C at the following rates:
D-14 package at 7.8mW/C
D-8 package at 6.3mW/rC
N-14 package at 11.5mW/°C
N-8 package at 9.3mW/°C

April 15, 1992




Philips Semiconductors RF Communications Products

Product speciﬁ&atjon

Video amplifier

NE592

DC ELECTRICAL CHARACTERISTICS

TA=+25°C Vgg=16V, V=0, unless otherwise specified. Recommend
standard and high gain parts unless noted differently.

ed operating supply voltages Vs=+6.0V. All specifications apply to both

SYMBOL PARAMETER TEST CONDITIONS HESe2 UNIT
Min Typ Max
AvoL Differential voltage gain,
standard part

Gain 11 R =2kQ, VoyT=3Vp.p 250 400 600 %

Gain 22.4 80 100 120 Vv
Rin Input resistance

Gain 11 4.0 kQ

Gain 22.4 10 30 kQ
Cin Input capacitance? Gain 24 2.0 pF
los Input offset current 0.4 5.0 LA
lgias Input bias current 9.0 30 HA
VNoise Input noise voltage BW 1kHz to 10MHz 12 HVRMS
Vin Input voltage range +1.0 Y
CMRR Common-mode rejection ratio

Gain 24 Vemt1V, f<100kHz 60 86 dB

Gain 24 Vemt1V, f=5MHz 60 dB
PSRR Supply voltage rejection ratio

Gain 2* AVg=10.5V 50 70 dB
Vos Output offset voltage

Gain 1 Ry =e 15 \

Gain 24 Ry=e= 15 \

Gain 33 R(=e 0.35 0.75 \
Vem Output common-mode voltage Ry = 24 29 3.4 Vv
Vour Output voltage swing R1=2kQ 30 4.0 \Y

differential
Rour Output resistance 20 Q
lcc Power supply curreat R =eo 18 24 " mA
NOTES:

HBWN =2

April 15, 1992

. Gain select Pins Gy4 and G1g connected together.
- Gain select Pins Gya and Gyg connected together.
. All gain select pins open.

. Applies to 14-pin version only.




Philips Semiconductors RF Communications Products . Product specification

Video amplifier NE592

DC ELECTRICAL CHARACTERISTICS

DC Electrical CharacteristicsVgg=16V, Vcy=0, 0°C <T, AS70°C, uniess otherwise specified. Recommended operating supply voltages Vg=+6.0V.
All specifications apply to both standard and high gain parts unless noted differently.

SYMBOL PARAMETER TEST CONDITIONS hEsn2 UNIT
e Min Typ Max
Ayor Differential voltage gain,
standard part

Gain 11 R =2kQ. Vout=3Vp.p 250 600 Vv

Gain 22.4 5 ) 80 120 \2Y,
Rin Input resistance ;

Gain 22.4 ‘ R, 8.0 kQ
los Input offset current 6.0 HA
Igias Input bias current £ 40 HA
Vin Input voltage range A +1.0 \%
CMRR Common-mode rejection ratio

Gain 24 VemEtV, f<100kHz 50 dB
PSRR Supply voltage rejection ratio

Gain 2¢ AVs=+0.5V 50 dB

Output offset voltage
Gain 24 Ru= s v
Gain 33 1.0
Vour Output voltage swing differential R{=2kQ 28 Y
lcc Power supply current R = 27 mA
NOTES:

1. Gain select Pins Gy and Gyg connected together.
2. Gain select Pins Gpp and Gag connected together.
3. All gain select pins open.

4. Applies to 14-pin versions only.

AC ELECTRICAL CHARACTERISTICS

Ta=+25°C Vgg=16V, V=0, unless otherwise specified. Recommended operating supply voltages Vs=+6.0V. All spegcifications apply to both
standard and high gain parts unless noted differently. ;

SYMBOL PARAMETER TEST CONDITIONS NE/SA592 UNIT
Min Typ Max
Bandwidth
BwW Gain 11 49 MHz
Gain 22.4 90 MHz
Rise time
tR Gain 11 Vout=1Vp.p 10.5 12 ns
Gain 22.4 4.5 ns
Propagation delay
tep Gain 11 Vout=1Vp.p 7.5 10 ns
; Gain 22.4 6.0 ns
NOTES:

1. Gain select Pins G4 and G1g connected together.
2. Gain select Pins Gyp and G2g connected together.
3. Aligain select pins open.

4. Applies to 14-pin versions only.

April 15, 1992




Philips Semiconductors RF Communications Products

Product specification

Vide

o amplifier

NE592

TYPICAL PERFORMANCE CHARACTERISTICS

Common-Mode Rejection Ratio
as a Function of Frequency
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Philips Semiconductors RF Communications Products

Product specification

Video amplifier

NES92

TYPICAL PERFORMANCE CHARACTERISTICS (Continued)

Gain vs. Frequency as a Voltage Gain
Function of Supply Voltage Adjust Circuit
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Product specification

Video amplifier

NE592

Phase Shiftas a
Function of Frequency
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Video amplifier NES92

AMPLITUDE: 1-10 mV p-p
FREQUENCY: 14 MHz

C
e 20
-6
NOTE: =

For frequency Fq << 1121 (32) C

TYPICAL APPLICATIONS
NOTE:
Vo(s) 14 - 104
vis) T ZUS) + 20
14 - 104
T Zs) + 32
6
Basic Configuration :? 0.2uF
— s
| N
14
: 10 \ KA
' Vq 592 Vo
| o 1 7 0.2uF
o D2\
N |
= |
[
|
|
I

Vg = 14 x 10fc :’#
READ HEAD DIFFERENTIATOR/AMPLIFIER ZERO CROSSING DETECTOR

Differentiation with High
Disc/Tape Phase-Modulated Readback Systems Ci Mode Noise Rejecti

FILTER NETWORKS

FILTER Vg (s) TRANSFER
Z NETWORK
TYPE V1 (s) FUNCTION
R L 1.4 x 104 1
o— wWA——MM_—o LOW PASS T S+ RIL

R < 1.4 x 104 s
oo f——0 HIGH PASS R s + 1/RC

R L c 1.4x 104 s
oMM {|___o BAND PASS L

s2 + R/Ls + 1/LC

L
LT 8 ) ) SRR
R | 1.4 x 104 s2 + 1/LC
. —o BAND REJECT R s2+ 1/LC + s/RC
i
i A
NOTES:
In the networks above, the R value used is assumed 10 include 2rg. or approximately 3200
S=jw
w = 2nf

April 15, 1992 257




Philips Semiconductors Product specification

Phase-locked loop NE/SE564

\

DESCRIPTION PIN CONFIGURATIONS
The NE/SES64 is a versatile, high guaranteed frequency
phase-locked loop designed for operation up to 50MHz. As shown D, N Packages
in the Block Diagram, the NE/SE564 consists of a VCO, limiter,
phase comparator, and post detection processor. v+ E E TTL OUTPUT
LOOP GAIN CONTROL | 2 15| HYSTERESIS SET
FEATURES INPUT TO PHASE COMP E j
@ Operation with single 5V supply FROM vCO |3 1__;] ANALOG OUT
@ TTL-compatible inputs and outputs LOOP FILTER E E FREQ. SET CAP
® Guaranteed operation to 50MHz LOOP FILTER E E] FREQ. SET cAP
@ External loop gain control FM/RF INPUT E B VCO OUT 2
@ Reduced carrier feedthrough BIAS FILTER E E v+
@ No elaborate filtering needed in FSK applications GND B{ E] VCO OUT TTL
® Can be used as a modulator
@ Variable loop gain (externally controlled) _ ToP ViIEW
3 SR01025
APPLICATIONS Figure 1. Pin Configuration
@ High d d
HisReet Modems ® Signal generators
® FSKrecei d t itt,
FRfiversand igngnigs @ Various satcom/TV systems
®F ncy Synthesi
Steioiine b @ pin configuration
ORDERING INFORMATION
DESCRIPTION TEMPERATURE RANGE ORDER CODE DWG #

16-Pin Plastic Small Outline (SO) Package 0to+70°C NE564D SOT109-1

16-Pin Plastic Dual In-Line Package (DIP) 0to +70°C NES64N SOT38-4

16-Pin Plastic Dual In-Line Package (DIP) -55 to +125°C SES64N SOT38-4

BLOCK DIAGRAM
ey — S 2000 00
! Va
MRS S Y e —— O AN A W N ,  AD I 4
| r *]" j B g
|
’ | PHASE 2 '
! Ts—f COMPARATOR :
gy it ] N ‘J 1
i [ 4 © 41 . - - (%
f l ' 1
i l S 1
| | POST DETECTION J) |
i PROCESSOR
! | 15 [
| l 5 1
& —% ——————————————— d
L : SR01026

Figure 2. Block Diagram

1994 Aug 31 853-0908 13720




Philips Semiconductors

Product specification

Phase-locked loop NE/SE564
ABSOLUTE MAXIMUM RATINGS
SYMBOL PARAMETER RATING UNITS
V+ Supply voltage
Pin 1 \
Pin 10 \
lout Sink Max (Pin 9) and sourcing (Pin 11) mA
Isias Bias current adjust pin (sinking) mA
Pp Power dissipation 600 mw
Operating ambient temperature
Ta NE Oto +70 °c
SE -55to +125 e
Tsto Storage temperature range -65 to +150 °c
NOTE:
Operation above 5V will require heatsinking of the case.
DC AND AC ELECTRICAL CHARACTERISTICS
Vee =5V Ta =0 to 25°C: fo = 5MHz, I = 400pA; unless otherwise specified.
LIMITS LIMITS
SYMBOL PARAMETER TEST CONDITIONS SE564 NE564 UNITS
MIN TYP | MAX MIN TYRP | MAX
Maximum VCO frequency C1 =0 (stray) 50 65 45 60 MHz
Input > 200TVRMS
TA=25C 40 70 40 70
Ta=125C 20 30
Lock range T =-55°C 50 80 % of fg
Ta=0°C 70
TA=70C 40
Capture range Input > 200mVgys, R, = 27Q 20 30 20 30 % of fo
fo=5MHz, |
Ta=-55C to +125C 500 | 1500
-~ Y Ta=0to+70°C
1VCO fre?uency drift with =010 +70°C 600 PPM/PC
sTpefaiig fo=5MHz, | | 300|800
Ta=-55C to+125C 500
Ta=0to+70C
i C1 =91pF
VCO free-running frequency. Rc = 100Q “Internal® 4 5 6 3.5 5 6.5 MHZ
VCO frequency change with e
supply voltage Vec =4.5Vto 5.5V 3 8 3 8 % of fo
Modulation frequency: 1kHz
fo =5MHz, input deviation:
2%T = 25°C 16 28 o mVems
= 1%T =25C 8 14 mViems
Demodulated output voltage 1%T = 0°Co 16 :; MVRus
1%T = -55"C 6 10 8 mVems
1%T=70C 15 mVims
1%T=125C 12 16 mVrms
Distortion Deviation: 1% to 8% 1 1 %
SN Signal-to-noise ratio Std. condition, 1% to 10% dev. 40 40 dB
AM rejection Std. condition, 30% AM 35 35 dB
Modulation frequency: 1kHz
Demodulated output at oper- | fo = 5MHz, input deviation: 1% MVems
ating voltage Vee =4.5V 7 12 7 12 mVems
Vee = 5.5V 8 14 8 14
Icc Supply current Vee =5V iy lyg 45 60 45 60 mA
Output i
e Vout = 5V, Pins 16, 9 1 20 1 20 HA
L At loyT = 2mA, Pins 16, 9 03 | 06 03 | 06 v
gany 9 louT = 6mA, Pins 16, 9 04 | 08 04 | 08 v

1994 Aug 31
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Phase-locked loop NE/SE564

TYPICAL PERFORMANCE CHARACTERISTICS

Lock Range vs Signal Input

6- - \
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B >
o 5 110 2
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=) w g
2 3 N u
o w 1.05 N o
& 1ot FREQUENCY: 50MHz & N N s CURRENT: — 200,A
S o N 9o FREQUENCY: 5MHz
; 1.00 N S 1.0 ; 1.05 N
I 0.99 // ™ & \\ g P -y
Sy L N N 2 2 1.00 e
Z N 3 095 = L, \ \
= ose z z \\
S N k4 Q 0.95 FREQUENCY: 500MHz ~
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£ 1 1 il 4 3
AT 1T
-$00uA 400 200 0 +200 —600uA 400 -200 0 +200  +400 =50 -25 25 0 25 %0 75 100 125
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SR01027
Figure 3. Typical Performance Characteristics
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Phase-locked loop NE/SE564

. TYPICAL PERFORMANCE CHARACTERISTICS (Continued)

Vp — PHASE COMPARATOR'S
OUTPUT VOLTAGE IN mV
800
VCO FREQUENCY
'BIAS = 200uA IN MHz
600 IBIAS = 400pA
IBIAS = 0uA 1.6 1BIAS = 800uA
IBIAS = 800pA /
'BIAS = 004A
400
fo = 1.0MHz
200
400 =200 600 800
& 4 VpIN mv
0 - PHASE
-200 ERROR IN .8
DEGREES
6
—400
600
-800
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Figure 4. Typical Performance Characteristics (cont.)
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Figure 5. Test Circuit
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FUNCTIONAL DESCRIPTION

(Figure 6)

The NES64 is a monolithic phase-locked loop with a post detection
processor. The use of Schottky clamped transistors and optimized
device geometries extends the frequency of operation to greater
than 50MHz.

In addition to the classical PLL applications, the NE564 can be used
as amodulator with a controllable frequency deviation.

The output of the PLL can be written as shown in the following
equation:

(fin - fo)
Vo= "0/ (1)
= Kveco

Kvco = conversion gain of the VCO
fin = frequency of the input signal
fo= free-running frequency of the vCO

The process of recovering FSK signals involves the conversion of
the PLL output into logic compatible siqnals. For high data rates, a
considerable amount of carrier will be present at the output of the
PLL due to the wideband nature of the loop filter. To avoid the use
of complicated filters, a comparator with hysteresis or Schmitt trigger
is required. With the conversion gain of the VCO fixed, the output

is necessary that the hysteresis of the Schmitt trigger be capable of
being changed, so that it can be optimized for a particular system.
This is accomplished in the 564 by varying the voltage at Pin 15
which results in a change of the hysteresis of the Schmitt trigger.

For FSK signals, an important factor to be considered is the drift in
the free-running frequency of the VCO itself. If this changes due to
temperature, according to Equation 1 it will lead to a change in the
OC levels of the PLL output, and consequently o errors in the digital
output signal. This is especially true for narrowband signals where
the deviation in fin itself may be less than the change in fy due to
temperature. This effect can be eliminated if the DG or average
value of the signal is retrieved and used as the reference to the
comparator. In this manner, variations in the DC levels of the PLL
output do not affect the FSK output.

VCO Section
Due toits inherent high-(requency performance, an emitter-coupled
oscillator is used in the VCO. In the circuit, shown in the equivalent
schematic, transistors Q21 and Q23 with current sources Q25 - Q26
form the basic oscillator. The approximate free-running frequency of
the oscillator is shown in the following equation

1

= = 2
o 22Rc (Cq + Cg) il

Rc=Ryg= Ryp = 1000 (INTERNAL)
C, = external frequency selting capacitor
Cs = stray capacitance

Variation of Vp (phase detector output voltage) changes the
frequency of the oscillator. As indicated by Equation 2, the
frequency of the oscillator has a negative temperature coefficient
due to the monolithic resistor. To compensate for this, a current IR
with negative lemperature coefficient is introduced to achieve a low
frequency drift with temperature.
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Phase Comparator Section :

The phase detection processor consists of a doubled-balanced
modulator with a limiter amplifier to improve AM rejection.
Schottky-clamped vertical PNPs are used to obtain TTL level inputs.
The loop gain can be varied by changing the current in Q4 and Qy5
which effectively changes the gain of the differential amplifiers. This
can be accomplished by introducing a current at Pin 2.

Post Detection Processor Section

The post detection processor consists of a unity gain
transconductance amplifier and comparator. The amplifier can be
used as a DC retriever for demodulation of FSK signals, and as a
post detection filter for linear FM demodulation. The comparator has
adjustable hysteresis so that phase jitter in the output signal can be
eliminated.

As shown in the equivalent schematic, the DC retriever is formed by
the transconductance amplifier Qqp - Q43 together with an external
capacitor which is connected at the amplifier output (Pin 14). This
forms an integrator whose output voltage is shown'in the following
equation:

M
Vo = —62 Vindt (3)

9m = transconductance of the amplifier
Ca = capacitor at the output (Pin 14)
Vin = signal vollage at amplifier input

With proper selection of Cy, the integrator time constant can be
varied so that the output voltage is the DC or average value of the
input signal foruse in FSK,orasa post detection filter in linear
demodulation.

The comparator with hysteresis is made up of Q4g - Qs with
positive feedback being provided by Q47 - Q4g. The hysteresis is
varied by changing the current in Qs with a resulting variation in the
loop gain of the comparator. This method of hystaresis control,
which is a DC control, provides symmetric variation around the
nominal value,

Design Formula
The free-running frequency of the VCO is shown by the following
equation:

1

03 BWroC Col 4)
Re=1000

Ci = external capin farads
Cs = stray capacitance
The loop filter diagram shown is explained by the following equation:

1 :
fg = TRC:; (First Order) (5)

R=R12 = Ry3 = 1.3kQ (Intemal)

By adding capacitors to Pins4 and 5, a pole is added to the loop
transfer at

2 1 NOTE:
= RC3 “Refer to Figure 6.
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EQUIVALENT SCHEMATIC
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Figure 6. Equivalent Schematic
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Figure 7. FM Demodulator at 5V
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APPLICATIONS

FM Demodulator

The NE564 can be used as an FM demodulator. The connections
for operation at 5V and 12V are shown in Figures 7 and 8,
respectively. The input signal is AC coupled with the output signal
being extracted at Pin 14. Loop filtering is provided by the
capacitors at Pins 4 and 5 with additional filtering being provided by
the capacitor at Pin 14. Since the conversion gain of the VCO is not
very high, to obtain sufficient demodulated output signal the
frequency deviation in the input signal should be 1% or higher.

Modulation Techniques

The NE564 phase-locked loop can be modulated at either the loop
filter ports (Pins 4 and 5) or the input port (Pin 6) as shown in Figure
9. The approximate modulation frequency can be determined from
the frequency conversion gain curve shown in Figure 10. This curve
will be appropriate for signals injected into Pins 4 and 5 as shown in
Figure 9.

—
°
|
| 12LOCK RANGE ADJUSTMENT
v 0.01uF
‘ e
T T T T LOOP FILTER
0.01,:F
FMINPUT  0.47uF D e =
{0 =5MHz o— 6 5 . |
fp = 1kHz 1k ANALOG OUT|
f—o— ; ra = 1kHz
BIAS = o1,F 5% S
POST
FILTER 3 14 5 DETECTION
h 1=
; 0.1uF = FILTER
13
{ a0 (o 4W
| I | 80pF
? i
(i v — T fo = SMHz
WO1pF = X P FREQUENCY SET CAP
I \ 1
= 200< 1k
o =—0
12v SR01032

Figure 8. FM Demodulator at 12V

FSK Demodulation

The 564 PLL is particularly attractive for FSK demodulation since it
contains an internal voltage comparator and VGO which have TTL
compatible inputs and outputs, and it can operate from a single 5V
power supply. Demodulated DC voltages associated with the mark
and space frequencies are recovered with a single external
capacitor in a DC retriever without utilizing extensive filtering
networks. An internal comparator, acting as a Schmitt trigger with
an adjustable hysteresis, shapes the demodulated voltages into
compatible TTL output levels. The high-frequency design of the 564
enables it to demodulate FSK at high data rates in excess of 1.0M
baud.

Figure 10 shows a high-frequency FSK decoder designed for input
frequency deviations of +1.0MHz centered around a free-running
frequency of 10.8MHz. the value of the timing capacitance required
was estimated from Figure 8 to be approximately 40pF. A trimmer
capacitor was added to fine tune fo' 10.8MHz.

1994 Aug 31

sV
| I FINE FREQUENCY
Y ADJUSTMENT
é 2k
MODULATING &9
INPUT I g ‘
1kHz
0.47,F 162 P2 EFHTONG
1kHz°—“-‘§)h 6 e
1k
Arﬂ—o— 7 15E—0
564
= .01uF
Ao 14}—o
e 4 fes 1
| 13
i B 10 9 W2
; [ ’ l 80pF
H °
o, R iy TR,
e g3 i | fo=5MHz
i = | 1 FREQUENCY SET CAP
o i
i
24 né |
g
© © MODULATED OUTPUT
v ) SR01033

Figure 9. Modulator

The lock range graph indicates that the +1.0MHz frequency
deviations will be within the lock range for input signal levels greater
than approximately 50mV with zero Pin 2 bias current. (While
strictly this figure is appropriate only for S0MHz, it can be used as a
guide for lock range estimates at other fo' frequencies).

The hysteresis was adjusted experimentally via the 10kQ
potentiometer and 2k(2 bias arrangement to give the waveshape
shown in Figure 12 for 20k, 500k, 2M baud rates with square wave
FSK modulation. Note the magnitude and phase relationships of the
phase comparators’ output voltages with respect to each other and
to the FSK output. The high-frequency sum components of the input
and VCO frequency also are viable as noise on the phase
comparator’s outputs.

OUTLINE OF SETUFP PROCEDURE

1. Determine operating frequency of the VCO: IF+ N in feedback
loop, then
fo=N x fin:

2. Calculate value of the VCO frequency set capacitor:

1
220014

Co="—
3. Set I, (current sinking into Pin 2) for = 100pA. After operation is
obtained, this value may be adjusted for best dynamic behavior,

and replace with fixed resstor value of Ry = VCC;Z'_V
I,

4. Check VCO output frequency with digital counter at Pin 9 of
device (loop open, VCO to ¢ det.). Adjust Cq trim or frequency
adj. Pins 4 - 5 for exact center frequency, if needed.

5. Close loop and inject input signal to Pin 6. Monitor Pins 3 and 6
with two-channel scope. Lock should occur with A¢3 . ¢ equal to
90° (phase error).
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6. If pulsed burst or ramp frequency is used for input signal, special
loop filter design may be required in place of simple single
capacitor filter on Pins 4 and 5. (See PLL application section)

7. The input signal to Pin 6 and the VCO feedback signal to Pin 3
must have a duty cycle of 50%
detector. Due to the nature of

for proper operation of the phase
a balanced mixer if signals are not

50% in duty cycle, DC offsets will occur in the loop which tend to
create an artificial or biased VCO.

8. For muittiplier circuits where phase jitter is a problem, loop filter
capacitors may be increased to a value of 10 - 50uF on Pins 4,

5. Also, careful supply decoupling may be necessary. This
includes the counter chain V¢ lines.

*NOTE:
Use Rg_11 only if rise time s critical.

BIAS 0.22uF  0.22uF

ADJ
SV —C
10k e
» l l 10k 24 2k
A HYSTERESIS FSK
; ADJUST I~ ° outpur
2k
1 1o 15 16
w. OuF
INPUT © 6
01pF %“
14—
= Iw..F/sv
dk ’ NES64 =
5100 |
ot A - 5 s, : 0-20pF
-smné 33pF
it 13
300pF
8 l__
300pF
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Figure 10. 10.8MHz FSK Decoder Using the 564
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1. Top trace = Pin 4
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3. Bottom trace =Pin 16
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Figure 11.

Phase Comparator (Pins 4 and 5) and FSK (Pin 16) Outputs

*NOTE:
Use Rg.11 only if nise lime is critical
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Figure 12. NES564 Phase-Locked Frequency Multiplier
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High frequency operational amplifier NE/SE5539
DESCRIPTION PIN CONFIGURATION
The NE/SES5539 is a very wide bandwidth, high slew rate, monolithic
operational amplifier for use in video amplifiers, RF amplifiers, and D, F, N Packages
extremely high slew rate amplifiers. ’-——\/_
Emitter-follower inputs provide a true differential input impedance +INPUT [‘: E - INPUT
device. Proper extemal compensation will allow design operation NC Ez: PO 3] ne
over a wide range of closed-loop gains, both inverting and
non-inverting, to meet specific design requirements. VsuppLy E 12 ggi%lémw
e[t o

FEATUVRES VOSADJI E E v
® Bandwidth Ay AR E z] o=

— Unity gain - 350MHz =

— Full power - 48MHz srouno [ 7. | Joureur

— GBW - 1.2GHz at 17d8B
@ Slew rate: 600/V|Ls Top View
® Ayor: 52d8B typical

; / ? @ Satellite communications
® Low noise - 4nVVHz typical

@ Image processing
® MIL-STD processing available
® RF instrumentation & oscillators

® Magnetic storage

APPLICATIONS

® Military communications
® High speed datacom

® Video monitors & TV

ORDERING INFORMATION

DESCRIPTION TEMPERATURE RANGE ORDER CODE DWG #
14-Pin Plastic Dual In-Line Package (DIP) 0to+70°C NES539N 04058
14-Pin Plastic Small Outline (SO) package 0to +70°C NES539D 0175D
14-Pin Ceramic Dual In-Line Package 0to+70°C NES539F 05818
14-Pin Ceramic Dual In-Line Package -55t0 +125°C SES5539F 05818

ABSOLUTE MAXIMUM RATINGS]

SYMBOL PARAMETER RATING UNITS
Vece Supply voltage 12 \%
Ppomax Maximum power dissipation,
Ta = 25°C (still-air)2
- F package 1.17 w
N package 1.45 w
D package 0.99 w
Operating temperature range
2 NE 0to70 °C
SE -55 to +125 °c
Tste Storage temperature range -65 to +150 °C
T Max junction temperature 150 °C
Tsolo Lead soldering temperature (10sec max) +300 °C
NOTES:

1. Differential input voltage should not exceed 0.25V to prevent excesive input bias current and common-mode voltage 2.5V.
limits may be exceeded if current is limited to less than 10mA.
2. Derate above 25°C, at the following rates:
F-package at 9.3mw/C
N package at 11.6mwW/°C
D package at 7.9mwW/°C

. These voltage

April 15, 1992 853-0814 06456
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EQUIVALENT CIRCUIT

o (12) FREQUENCY COMP.

—o (10) +Vee

S Rig Ris: .5 R3 §Rs

O-

(=) 14
INVERTING INPUT

(+) 1
NON-NVERTING O—————

R
Q
INPUT . R K35 <
4= e
‘{/QT
< § Qg
3 R20 > T Rt é——0 (8) OUTPUT
R, Ra 2 (8)
Rg éRw
2.2
28 0 (7) GRD
o
§ Ry
R16 T Ri7
5 1 18 -Vec
A A L
DC ELECTRICAL CHARACTERISTICS
Vee = #8V, Ta = 25°C; unless otherwise specified.
SYMBOL PARAMETER TEST CONDITIONS 9> S UNITS
2 e A MIN [ TYP [ MAX | MIN | TvP | MAX
Over temp :
lit = =10/ - \%
Vos Input offset voltage Vo =0V, Rs 0Q Ta=25°C 2 3 25 5 m
AVos/AT 5 5 pv/eC
Over temp 91 3
3 t
lgs Input offset curren Ta=25°C 01 p 2 HA
Alps/AT 0.5 0.5 nA/°C
7 Over temp 6 25
lg Input bias current Ta=25°C 5 13 5 20 HA
AlglaT 10 10 nA/°C
F = 1kHz, Rg = 100Q, Vop £1.7V 70 80 70 8c
CMRR | Common mode rejection ratio dB
Over temp 70 80
Rin Input impedance 100 100 kQ
RouTt Output impedance 10 10 Q

April 15, 1992
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DC ELECTRICAL CHARACTERISTICS (Continued)
Ve = +8V, Ta = 25°C; unless otherwise specified.

SES539 NE5539
SYMBOL PARAMETER TEST CONDITIONS MIN | TYP | MAX | MIN T 7vP | MAX UNITS
Vour Output voltage swing Re =;75(§)QQ :g _(\3/2‘2 ané Tssxxl:g :2? f2227 \%
RL = 25Q to GND +Swing +2:3 117430,
: Over temp -Swing -1.5 -2.1
Mour | Duiputyollegesving R = 25Q 1o GND +Swing | +2.5 | +34 b
Ta = 25°C -Swing -2.0 -2.7
- Vo =0, Ry = =, Over temp 14 18
Icce Positive suppty current Vo=0.R, e~ = TA=25°C " 7 14 B mA
: Vg =0, Ry ==, Over temp 11 15
lec. Negative supply current Vo =0 Ry=w Ta=25C ” 14 ” 5 mA
PSRR Power supply rejection ratio Scc€ LV Gvebtemp S Juad [IAZaY
AVee = +1V, T = 25°C 200 | 1000
AvoL Large signal voltage gain Mo = g'\?g ;17;(\;' tEL-\chSOQ ' 47 52 57 ds
; _ Vo = +2.3V, 1.7V [Re
AvoL Large signal v- ltage gain temp dB8
Ry = 2Q to GND Ta=25°C 47 52 57
ver
AvoL Large signal voltage gain ~-— g gmp b &3 dB
Ry =2Q to GND Ta = 25°C 48 §8 58
DC ELECTRICAL CHARACTERISTICS
Vee =16V, T = 25°C; unless otherwise specified.
SYMBOL PARAMETER TEST CONDITIONS S UNITS
MIN TYP | MAX
Over temp 4 o
Vos Input offset voitage Th = 25°C > mV
Over temp 0.1
los Input offset current Taz 25°C 01 ] HA
S Over temp 5 20
Ig Input bias current : To= 25 7 10 HA
CMRR | Common-mode rejection ratio Vewm = #1.3V, Rg = 100Q 70 85 dB
e Over temp 1 14
Icce Positive supply current Th=25C P 3 mA
; Over temp 8 11
e Negative supply current Th = 25°CmA 8 0 mA
T ; Over temp 300 1000
PSRR Power supply rejection ratio AV = 1V uvn
Ta=25°C
Over +Swing +1.4 +2.0
p R = 150Q to GND temp -Swing -1.1 =17
Vour | Output voltage swing and 390Q to ~Vg Ta = +Swing 15 | +20 v
25°C -Swing -14 -1.8

April 15, 1992
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AC ELECTRICAL CHARACTERISTICS
Vee =18V, R = 150Q to GND and 4709Q to -Vcc. unless otherwise specified.

SYMBOL PARAMETER EST CONDITIONS SE3 g HEo9 UNITS
JES T MIN | TYP MAX | MIN TYP | MAX
BW Gain bandwidth product AcL=7,Vo=0.1Vpp 1200 1200 MHz
Small signal bandwidth AcL =2, R = 150Q! 110 110 MHz
ts Settling time AcL =2, R = 150Q1 15 15 ns
SR Slew rate AcL =2, R = 15001 600 600 Vius
tep Propagation delay AcL =2, R = 150Q! 7 7 ns
Full power response AcL = 2, Ry = 15001 48 48 MHz
Full power response Ay =7, Ry = 15001 20 20 MHz
Input noise voltage Rs = 500, 1MHz 4 4 nVNHz
Input noise current 1MHz 6 6 pPANHZ
NOTES:
1. Extemal compensation.
AC ELECTRICAL CHARACTERIST!CS
Vee =6V, R = 150Q to GND and 390Q to -Vec. unless otherwise specified.
YMBOL P. M R TEST CONDITIONS i UNIT.
S ARAMETE MIN ~r MAX ITS
Gain bandwidth product AcL =7 700
BW - i - - MHz
Small signal bandwidth AgL=2 120
ts Settling time AcL =21 23 ns
SR Slew rate Ac =21 330 Vius
tep Propagation delay AcL =21 4.5 ns
Full power response AL =21 20 MHz
NOTES:
1. Extemal compensation.
TYPICAL PERFORMANCE CURVES
NES5539 Open-Loop Phase NES539 Open-Loop Gain
. iy 50 \\~~
P\\.~
90 40
: " g N
- 5 ™ ” z 3 A
0 180 N < N
£ Ml = I
o T 20,
270
. N
360 [ N
1 MHz 10MHz 100MHz 1GHz 1 MHz 10MHz 100MHz 1GHz
FREQUENCY (Hz) FREQUENCY (Hz)
N e e e L e e N
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TYPICAL PERFORMANCE CURVES (Continued)

April 15, 1992
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CIRCUIT LAYOUT CONSIDERATIONS
As may be expected for an ultra-high frequency, wide-gain
bandwidth amplifier, the physical circuit is extremely critical.

Bread-boarding is not recommended. A double-sided copper-clad
printed circuit board will result in more favorable system operation.
An example utilizing a 28d8 non-inverting amp is shown in Figure 1.

RE
OPTIONAL —AAA
OFFSET
ADJ. oo AnE
WOo—AN—o v Vi)
Rs
l‘&‘w
= 1nF
= Ry 75
3 750
75 7 YW Vour | term

v
®
°

R{ = 750 5% CARBON Rg = 20k TRIMPOT (CERMET) RFC 3T # 26 BUSS WIRE ON
R2 =750 5% CARBON RE = 1.5k (28dB GAIN) FERROXCUBE VK 200 09/38 CORE
R3 = 750 5% CARBON Rg = 47001 5% CARBON BYPASS CAPACITORS
R4 = 36K 5% CARBON 1nF CERAMIC
(MEPCO OR EQUIV.)
Top Plane Copper! Component Side Bottom Plane
(Component Side) (Component Layout) Copper?

I
R,

R2

w
X
Ccq \rec
]
X RE

Figure 1. 28dB Non-Inverting Amp Sample PC Layout
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NES5539 COLOR VIDEO AMPLIFIER

The NES539 wideband operational amplifier is easily adapted for
use as a color video amplifier. A typical circuit is shown in Figure 2
along with vector-scope1 photographs showing the amplifier
differential gain and phase response to a standard five-step
modulated staircase linearity signal (Figures 3, 4 and 5). As can be
seen in Figure 4, the gain varies less than 0.5% from the bottom to

750

the top of the staircase. The maximum differential phase shown in
Figure 5 is approximately +0.1°.

The amplifier circuit was optimized for a 75Q input and output
termionation impedance with a gain of approximately 10 (20dB).

NOTE:
1. The input signal was 200mV and the output 2V. Ve was +8V.

Figure 3. Input Signal

Figure 4. Differential Gain <0.5%

NOTE:

Instruments used for these measurements were Tektronix 146 NTSC test signal generator, 520A NTSC vectorscope, and 1480 waveform

monitor.

April 15, 1992
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1

Zi = 5000 ———AAA 3
i 820 2-10pF
220

NES539

14

2K

470

AV,
[oeng” |

=~ 1.5pF

Figure 6. Non-Inverting Follower

118

+8V
Q

3.3pF

Figure 7. Inverting Follower
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Infineon Fiber Optics
technologies

Plastic Fiber Optic Transmitter Diode : SFH450

Plastic Connector Housing SFH450V

Features

e 2.2 mm Aperture holds Standard 1000 Micron

Plastic Fiber

* No Fiber Stripping Required
* Good Linearity (Forward current > 2 mA)
* Molded Microlens for Efficient Coupling

Plastic Connector Housing

* Mounting Screw Attached to the Connector
¢ Interference Free Transmission from

light-Tight Housing

* Transmitter and Receiver can be flexibly positioned

e No Cross Talk

e Auto insertable and Wave solderable

e Suppliedin Tubes

Applications

* Household Electronics
* Power Electronics

* Optical Networks

* Medical Instruments

* Automotive Electronics
e Light Barriers

Type Ordering Code
SFH450 Q62702-P1034
SFH450V Q62702-P0265
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Technical Data

Absolute Maximum Ratings

Technical Data

Parameter Symbol Limit Values Unit
min. max.

Operating Temperature Range Top -40 +85 G

Storage Temperature Range Ts1q -55 +100

Junction Temperature v P 100

Soldering Temperature 0§ 3 260

(2 mm from case bottom, <5 s)

Reverse Voltage Va 3) Vv

Forward Current I 130 mA

Surge Current (1 <10 pys, D = 0) Team Sl A

Power Dissipation Pror 200 mW

Thermal Resistance, Junction/Air Rinia 375 K/W

Data Sheet 2002-03-14
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Characteristics (7, = 25°C)

Technical Data

Parameter Symbol |Value Unit
Peak Wavelength Apeak 950 nm
Spectral Bandwidth AL 55

Switching Times

(R =50 Q, I owy = 0.1 MA, Igpygh) = 50 mA)

10% to 90% Iy ys
90% to 10% I 1

Capacitance (f=1 MHz, Vg =0 V) 6 40 pF
Forward Voltage (/- = 10 mA) Ve WNL1.5) |V
Output Power Coupled into Plastic Fiber Dy 90 (=2 40) |pW
(I,=10mA)"

Temperature Coefficient @ O3 0S5 %/K
Temperature Coefficient Vi ICy ~O mV/K
Temperature Coefficient Ap .k 1C, 0.3 nm/K

" The output power coupled into plastic fiber is measured with a large area detector after a short fiber (about
30 cm). This value must not used for calculating the power budget for a fiber optic system with a long fiber
because the numerical aperture of plastics fibers is decreasing on the first meters. Therefore the fiber seems
to have compared with the specified value a higher attenuation on the first meters.

Data Sheet 3
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Technical Data
Relative spectral emission /i, = f{A) Forward current Ir = f{V)
single pulse, duration = 20 us
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Maximum permissible forward current

Ir = fiTA)
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Technical Data

Permissible pulse load /- = f{z,),
duty cycle D = parameter, T = 25 °C
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Package Outlines

Package Outlines
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Plastic Fiber Optic Photodiode Detector
Plastic Connector Housing

Fiber Optics

SFH250
SFH250V

Features

e 2.2 mm Aperture holds Standard 1000 Micron
Plastic Fiber

e No Fiber Stripping Required

e Fast Switching Time

e Good Linearity

» Sensitive in visible and near IR-Range

» Molded Microlens for Efficient Coupling

Plastic Connector Housing

e Mounting Screw Attached to the Connector
* Interference Free Transmission from
light-Tight Housing
» Transmitter and Receiver can be flexibly positioned
* No Cross Talk
» Auto insertable and Wave solderable
e Suppliedin Tubes

Applications

¢ Household Electronics
e Power Electronics

* Optical Networks

e Medical Instruments

¢ Automotive Electronics
e Light Barriers

Type Ordering Code
SFH250 Q62702-P1012
SFH250V Q62702-P0263

Data Sheet 1
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Technical Data

Absolute Maximum Ratings

Technical Data

Parameter Symbol Limit Values Unit
min. max.

Operating Temperature Range Top -40 +85 °C

Storage Temperature Range Tore -55 +100

Junction Temperature I 100

Soldering Temperature T 260

(2 mm from case bottom, 7 <5 s)

Maximum Temperature Cycling Without AQcel 200

Electrical Operation Temperature Range

-55 t0 +100°C

Reverse Voltage Va 30 V

Power Dissipation Prot 100 mW

Thermal Resistance, Junction/Air Rya {90 K/W

Data Sheet

2002-03-14




Infineon
ec no Og‘lis/

SFH250
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Characteristics (7, = 25°C)

Technical Data

Parameter Symbol Limit Values Unit
min. typ. max.

Maximum Photosensitivity Asimax 850 nm

Wavelength

Photosensitivity Spectral Range | A 400 1100

(5=10% 5,5,

Dark Current (Vg =20 V) Iy 1(=10) nA

Capacitance Co 11 pF

(f=1MHz, V., =0V)

Rise and Fall Times of

Photo Current

10% to 90% In 0.01 us

90% to 10% Ie 0.01

Photo Current (@ = 10 uW

coupled from the end of a plastic

fiber, Vg=5V)

A =660 nm s 370118 HA

A =950 nm 4(>25)

Forward Voltage 2.1 Vv

(I =50 mA) (£2.8)

Temperature Coefficient /p 7C, -0.04 Y%/K

A =560 to 660 nm

Temperature Coefficient /p 0.04

A=830 nm

Temperature Coefficient /p 0.2

A =950 nm

Data Sheet 2002-03-14
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Technical Data

Relative spectral sensitivity S;o = fA) Dark current Iz = f{VR), Ta=25°C
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Package Outlines

Package Outlines
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(dimensions in mm, unless otherwise specified)

Data Sheet 5 2002-03-14




SFH250
SFH250V
Revision History: 2002-03-14 DSO

Previous Version:

Page Subjects (major changes since last revision)

Document’s layout has been changed: 2002-Aug.

For questions on technology, delivery and prices please contact the Infineon
Technologies Offices in Germany or the Infineon Technologies Companies and
Representatives worldwide: see our webpage at http://www.infineon.com.

Edition 2002-03-14

Published by Infineon Technologies AG,
St.-Martin-Strasse 53,
D-81541 Miinchen, Germany

© Infineon Technologies AG 2002.
All Rights Reserved.

Attention please!

The information herein is given to describe certain components and shall not be considered as warranted
characteristics.

Terms of delivery and rights to technical change reserved.

We hereby disclaim any and all warranties, including but not limited to warranties of non-infringement, regarding
circuits, descriptions and charts stated herein.

Infineon Technologies is an approved CECC manufacturer.

Information

For further information on technology, delivery terms and conditions and prices please contact your nearest
Infineon Technologies Office in Germany or our Infineon Technologies Representatives worldwide.

Warnings

Due to technical requirements components may contain dangerous substances. For information on the types in
question please contact your nearest Infineon Technologies Office.

Infineon Technologies Components may only be used in life-support devices or systems with the express written
approval of Infineon Technologies, if a failure of such components can reasonably be expected to cause the failure
of that life-support device or system, or to affect the safety or effectiveness of that device or system. Life-support
devices or systems ‘are intended to' be implanted inthe human body, or to support and/or maintain-and sustain
and/or protect human life. If they fail, it is reasonable to assume that the health of the user or other persons may
be endangered:






