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SUMMARY

The TDAS8761 is a 9-hit Anadog-to-Digitdl Converter designed for professona video and for other
gpplications. It converts the andlog input signal into 9 bits binary digita words or into two's complement
digitd words at a maximum sampling rate of 40Msps. The reference voltage of the quantization ladder is
externd.

Only one verson of this device exidt: it is the TDA8761AM, corresponding to the clock frequency of
40Msps.

This Application Note describes the design and the redlization of the Demongtration Board (n° 625) using
the TDA8761AM verson with an gpplication environment.

All rights are reserved. Reproduction in whole or in part is prohibited without the prior written consent of the
copyright owner.

The information presented in this document does not form part of any quotation or contract, is believed to be
accurate and religble and may be changed without notice. No liability will be accepted by the publisher for
any consequence of its use. Publication thereof does not convey nor imply any license under patent- or other
indugtrid or intellectud property rights.
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1. MAIN FEATURESOF THE TDA8761AM:

The TDA8761AM isa9-bit Andog-to-Digitd Converter. It can convert atypicd andog input signa into 9
bits binary coded digitd words & a maximum sampling rate of 40 Mega sample per second with a typica
power disspation of 158mW. The TDA8761AM codes either binary or two's complement digita words
with 3V to 5.25V digita outputs. On Figure 1 are shown the block diagram and the main specification points
of TDA8761AM device.

Clock frequency: 40Msps

Output voltage: 0V -3V to525v.

Power disspdtion (typical):  158mW.

Accurecy: 9-hit.

Supply: 5V with output stages going from 3V to 5.25V.
Compatibility: inputs: TTL and CMOS,

outputs. TTL, CMOS (3V to 5.25V).

‘ Vcea CLK ‘ Veep2 OE
‘3 1 ‘11 10
A
CLOCK DRIVER 2l =
TDA8761A
VRT| 9
A A A
25|D8 .
> MSB
24|D7
23| D6
RLAD 22| D5
v >
analog s ANALOG -TO - DIGITAL N 1 cmos 21| D4
voltage input CONVERTER LATCHES *| outruts [0l os data outputs
VRM | 7 19| D2
.18 | D1
17|00 | e
v, 1 13| Veco
RB |6 <
Y 28| Vecor
IN RANGE LATCH »| cmos outpuT |28 > output
T; TZ T27 T1I4

J})AGND JZDGNoz J;DGNM J]OGND MBG910
2 A A 7.

analog ground digital grounds output ground

- Figure 1. TDA8761AM block diagram -
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2. PRINCIPLE AND DESCRIPTION OF THE BOARD:

On Figure 2 is shown the principle of the Demonstration Boar d which is described in this Application Note.

D1
@ N SUPPLY
12V |4 REGULATOR
B'NE- -gz vCce VCCO
D3 K2 K4
PRECISION VRTT_C OE
REGULATOR D2
IR D8
ADC
D8 LATCH
OFFSET v .
VIO Do INTERFACE
TDA8761AM DO
CONTROL vre CLK CLK
LOOP 2\ PaN
KlB— CLOCK INT OCLK
O—] OSCILLATOR |§ K3
ON
CLKQ—o0
DEMOS8761-2

- Figure 2. Functional block diagram of the Demoboard -

The different blocks of the Demoboard are:

A power supply regulator used to supply al the circuitry on the board.

A voltage precison regulator supplying the ADC reference voltage TOP input Vgr and
polarizing the control loop and the input bridge offsat.

A voltage control loop circuit making the ADC reference voltage BOTTOM input Vgg of the
quantization ladder, alowing to compensate the different therma variations of the voltage vaues.
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A control offset bridge polarizing the ADC anadog voltage input V1.
A latch interface synchronizing the ADC data output.
A dock oscillator producing aninterna clock on the Demoboard.

The Demoboard works with a sngle +12Vpc externa power supply. All circuitry is protected from reverse
polarity. The good supply plugging isindicated by the green LED.

The overflow and the underflow of the input analog signd VI isindicated by thered LED.

The sample clock sgnd on the Demaoboard can be interna or externa by plugging the square generator in
the CLK SMA connector. In this case, the output impedance of this generator must be 50W.

Toavoid the crosstalk when an external CLK isused, do not forget to switch off the clock oscillator.
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3. OVERVIEW OF THE BOARD:

On Figure 3 is shown the whole implantation of this Demoboard.

E v F

Ji

viewer \
K1
Internal oscillator command 03
Out of range
Clock input test point
Out of range
/ (m| /vizwc;rr 9 Probe array connectors
Two's complement selector O h
ON %2 D2 a ﬁu
J3 B d cCiock connector %6 TP13
K2 7 (ADC) \ oo
BOTTOM Reference | ) P14
Voltage potentiometer %4- INT Clock test point oo
P1 BOTTOM Reference (LATCH) P15
Voltage test point \internal/external oo
Analog signal '\ clock selector P16
/ input DDTPBO __TOP Reference oo
aoogrpt Voltage test point P17
oorei12 oo
AN .

o Offset test point TP18
J3 / ON og
Offset K4-3 P19
potentiometer P3 AN oo
\ TOP Reference Output Enable selector .IE;E,ZO
Voltage potentiometer |
TP21

_— Power supply

Power supply

DEMO8761A_2-625

- Figure 3. Overview of

Demoboard -
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The different connectors, potentiometers, switches, lights and test-points available on the board are:

=

b wDNE

N

For the general power supply:

A two-points PHOENIX connector J1 for 12Vpc and GND.
A green light D3 to indicate the good supply plugging.

For the DC voltage adjustment values.

Three chip potentiometers P3, P1 and P2 to adjust respectively the Vgt TOP reference voltage,
the Vrg BOTTOM reference voltage and the VI pc analog input offset of the ADC.

Three test-points TP10, TP8 and TP12 to control respectively the Vrr and Vgg reference
voltagesand V1 pc values.

For the evaluation of the TDA8761AM:

A SMA J3 connector with 50Wfor the andlog input signd V1.
A SMA J2 connector with 50Wfor the externa clock input CLK.
A switch K4 to enable the ADC outputs by theinput OE.

A switch K 2 to choose the ADC two's complement input TC .
A red light D2 associated with the TP2 to indicate the out of range of the input analog signd.

For therecongruction of the analog input wavefor m:

Nine-probe array connectors TP13 to TP21 corresponding to the ADC digitad output D8 to DO
are available to connect the logic anayser which computes the data.

A connector TP4 corresponding to the ADC dlock.

A test-point TP6 corresponding to the latch interface clock.

-10-
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4. PCB DESIGN:

The design is made on a multilayer Printed Circuit Board. On Figure 4 is given the technologica concept
used to make this PCB.

<
‘Ié
1

>

H &

—-»— I
3H =}

—— 3
3H =}

-— I /|

H e

-‘r———' 5

- Figure 4. PCB dructure -

Five physica copper layers are used. The firgt and fifth layers are the signa layers which contain the
microdrip lines. The second and fourth layers congtitute the ground planes corresponding to the signd layers.
Thethird layer is designed specidly for the power supply wires.

The metdlic hole technique is employed to make dl the necessary interconnections between the layers. The
didectric subgtrate used is an Epoxy Glass resin with ardative permittivity (e) of 4.7 and a copper thickness
(t) of 35pum (»1.4mils). The substrate thickness (H) is »0.2mm (8mils) between the copper layers.
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4.1 MICROSTRIP LINES:

To caculate the width (W) of these 50Wmatched lines, the Kaup'srelation is used:

w=_ 5%8H _t
Zo,/e, +141 08
08e &

(Accurate to within 5% when O_’L<% <30 and 1<e, <15).

where
Z0 =50W, t = 35mm/»1.4mils, H = 8milg/»0.2mm, & = 4.7.

4.2 POWER SUPPLY WIRE:

To reduce the voltage fluctuation effects due to switching currents indde the integrated circuits, the power
supply wires are designed with a low characteristic impedance of microgtrip lines in order to obtain a small
equivaent inductance.

4.3 ANALOG AND DIGITAL RETURN GROUND POINT:

To minimize the noise due to capacitive coupling between the analog input and the digitd output parts of the
ADC, two separate ground planes are designed on all layers and are connected together under the device.

-12-
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5. SPECIAL FEATURESOF THE APPLICATION BOARD:

On Figure 5 is given the recommended application diagram to obtain optima performances.

220n

sIr19

100n

vio—] 2] J-
H

T
0o0n

1

TDA8761AM

D1

DO

NC

NC

- Figure 5. TDA8761AM application diagram -

-13-
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5.1 ADC ANALOG INPUT VI:

The DC offset voltageis fixed on the board by an intermediate resistor bridge made by the resstors R12 and
R13 associated with the potentiometer P1. The DC offset voltage vaue is adjusted on the board from the Vgt
reference voltage. This reference voltage is supplied by the precision regulator.

S0, the Vors typica offsat voltage vaue (which corresponds to code 255/256) is obtained approximately
from the rdlation:

Vo = Vier +Veg - Vosr + Vog
OFs — 5 ,

where:
VRT = 343V,
VRB = 13V,
Vos'r = Vosg =0.16V.

Hence, thetypica DC offset level V ors corresponding to code 255/256 is:

Vors = 2.365V .

To ensure a sufficient analog input stability, the offset resistor bridge current Iy, wasfixed a 1mA. The vaue
of P2 isobtained by:

® 0 Vgr - V
R19+ P2 = R18.Q£+ and R18 = VRT = VOFS 1
€Ver - Vors@ v

where
R19 = 50W.

The dynamic analog input is connected through a 220nF AC coupling to the externa generator through a
50Wmicrogtrip lineand aR19 = 50Wresistor ending.

A high frequency decoupling of 100nF was added to the potentiometer P2 to get agood dynamic ground.

-14-
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The pesk-to-pesk magnitude nomina vaue VI,., of the dynamic input sgnd was determined from the
relation:

V.5 =Ver - Vrs - Vosr - Voss:

hence,
Vl,.,=181V.
The quantum of the TDA8761AM is.
o= Vi,
2°-1’
hence,
g» 354mV.

5.2 DATA OUTPUT DO TO DS8:

All data outputs of the TDA8761AM are CMOS compatible and they are directly addressed to a latch
interface circuit.

The switch K 2 corresponding to the two's complement input TC allows the choice between the binary
digital words or the two's complement digital words.

The switch K4 corresponding to the output engble input OE alows either to endble or to put high
impedance on the data outputs.

-15-
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5.3 DATA RANGE OUTPUT IR:
The underflow and overflow IR output pin is directly connected to the red light LED D2. When the
underflow or overflow of the VI analog input Sgnd is detected, the red LED is switched on. On Figure 6 is

shown the functiona diagram.

OVERFLOW

\Y|

UNDERFLOW

veeo - == - ==

- Figure 6. IR voltage waveform -

5.4 ADC ANALOG, DIGITAL AND OUTPUT STAGES POWER SUPPLIES:

Usudly, a single power supply of 5V is necessary to supply the TDA8761AM, but on the
Demaboard, the ADC is evaluated with a 3.3V voltage supply of the output stages.

To ensure a good bypassing at low and high frequencies, the use of severd different parallel capacitors was
required and SMD bypass p type filters were implanted on the board near the ADC.

-16-
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5.5 REFERENCE VOLTAGES VRB AND VRT:

The TOP Reference Valtage Vrr of 343V is obtained from a specific IC precison voltage regulator
implanted on the board. The regulator output voltage is directly gpplied on the Vgr pin of the ADC, a 100nF
capacitor placed close to this point condtitutes an effective decoupling.

The BOTTOM Reference Voltage Vgg of 1.3V is obtained by the control loop from a specific IC low
voltage operational amplifier and a trangstor. The output voltage of this control loop is directly gpplied on
the Vrg pin of ADC.

-17-
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6. ENVIRONMENT CIRCUITS:

6.1 GENERAL POWER SUPPLY:

The dectrical diagram is shown on Figure 7. Two IC voltage regulators IC1 and IC2 are used directly
mounted on the board and they are supplied from an externd DC power unit of 12V po/220mA. Nevertheless,
the external voltage can range from 10V pc to 15Vpc.

—»—\/DD

12V(D—[>=
LTI
GND ¢
@ ~N R3$2u $30n

CCO

- Figure 7. Electric diagram of the power supply -

The regulation and the stabilisation of dl circuitry come from the VDD voltage vaue obtained after the
protection diode D1. Two dabilised voltages VCC of 5V and VCCO of 3.3V ae avalable on the
Demoboar d with the digtribution:

VCC usd for: VCCO usd for:
Interna oscillator. Latch interface.
ADC digital and analog supply voltages. ADC output stages supply voltage.

The BYD17G Silicon diode D1 ensures the protection of dl the circuitry from reverse polarity, the good
supply plugging isindicated by agreen LED D3.

-18-



Philips Semiconductors

- TDAS761AM - Application Note
DEMONSTRATION BOARD AN/98096

6.2 TOP REFERENCE VOLTAGE REGULATOR:

The precison voltage regulator 1C10 pA723CD of PHILIPS SEMICONDUCTORS is used and mounted
as apositive low-voltage regulator. The eectric diagram used is shown on Figure 8.

- Figure 8. Electric diagram of the TOP reference voltage -

The voltage level VDD obtained on the cathode of the protection diode D1 is applied on the VCC+ (pin 12)
of thisdevice.

The nomind reference level of 3.43V is obtained from the voltage level supplied on the VREF (pin 6) of the

MA723CD. A bridge resstor R20 and R21 with a potentiometer P3 dlows to adjust the reference level vaue
on the no-inverting input IN+ (pin 5) of the IC.

The frequency compensation of the output current amplifier gage is done with an external capacitor of 100pF
connected between FCOMP (pin 13) and IN- (pind).

-19-
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6.3 BOTTOM REFERENCE VOLTAGE:

The low voltage operationd amplifier IC7 NE5230D associated with the transistor PNP T1 BC859C of
PHILIPS SEMICONDUCTORS is used and mounted as a control loop stage. The eectric diagram used is
shown on Figure9.

VRT

VRB
VCC

Em7 N v = ¥ 100n
N I—I
" NE5230D .
IN+ out BC859C

LOn £U7 « VEE ADJ R16 T1
I T L= L

P1

-

- Figure9. Electric diagram of the BOTTOM reference voltage -

The Vgg voltage, controlled by the trimmer potentiometer P1, is connected on IN+ of 1 C7 and is compared to
IN- reference voltage of ADC to compensate the different therma variations of the voltage vaues due to the
quantization ladder.

The voltage output of the operationa amplifier alows to contral the conduction of the trandgistor T1 which
drives the current of the quantization ladder to GND. A resistor R16 is therefore provided on the board to
limit the output current in I C7.

- 20-
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6.4 CLOCKJITTER:

The jitter value of the clock signa must be low otherwise some sampling errors can gppear. The jitter value
can be calculated from the dope of the sinewave input Sgnd. The Snewave input Sgnd is given by:

v(t) ="i—2FS.sin(2.p.fi 1),

where
Vis=2".q - ADC full scde,
n : ADC bit number,
fi » input signd frequency.

Hence, the dope of the Snewaveis.

Dv(t) = Dt.‘"VTit)z Dt.vi—zFS.Z.p.fi.cos(Z.p.fi.t).

The dopeismaximum a t;=0 (middle of the input full scale):

Dv(t;) = Dt Vies-P. i,
hence:
Dv(t,)
2".q.p.f,
For ajitter below the quantum (Dv(t,) = q), itisinferior at:

Dty =

Dt , < 62ps,
with:
n=9,f,=10MHz.

The variation around the frequency of the sampling clock is given by:

Dty o
Df g — 2
f 52
ok g &Dto.fdkg
2 @
hence:
%étlzmppm,
clk
where
fdk=40MHZ.

-21-
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6.5 CLOCK OSCILLATOR:

On the Demoboard, a specific circuit is designed to produce the clock signa addressed to the ADC and to
the latch interface circuit with the Motorola IC "ECL in PS' family. Thisis used to design a PECL mounting
crystd oscillator. The dectric diagram is shown on Figure 10.

40MHz

e

MC100EL16 MC100EL16 MC100ELT21
2 g —aF 3 5
68n X 220p == | o CLK
N Q R14
iCa IC3 IC5

- Figure 10. Electric diagram of the clock oscillator -

Two differentiad receivers M C100EL 16 are used to make the function of oscillating and shaping. The first
differential receiver is associated in postive feedback with the quartz of 40MHz +100ppm. The antiresonance
harmonic frequency is selected from the tuned inductance of 68nH of the tank circuit 68nH-220pF.

The firg differentia receiver output drives the input of the Schmitt trigger circuit congtituted by the second
differentia receiver 1C3 and by the associated resstors R1 and R11. The second differentid receiver output
drivesthe | C5 differentid PECL tothe TTL trandator MC100EL T 21.

The R14=36Wresgorsis used to improve the clock signd.

Advice:

Usually, in some applications where the clock signal is not adapted, it is necessary to put a resistor, far of

the ADC clock input, on the clock signal line. This resistor allows to eiminate principaly the undershoot
which device does not like, and to improve the clock signal.

-22-
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The waveforms, with and without R14, of the clock oscillator signal obtained at 40Msps are shown on
Figure 11.

55000 T T T T T T T T

T T T T T T T 7 T T T T [ T T T T [ T T T T [ T 1 T T [ T T T T ] T T 1T Datablack
i MName = Channel 1

eeet
h

Date =16/07/1998

Time =1E:1415

Y Scale = 1 WiDiv

Y ALG0% = 15000

HScale = B r/Div
ns

4,5000

Mawimum = 31561Y
Hinirum = 0o3ny

Cursor Values
120 ns

withqut R14
3.,5000 X

70 ne
250 s
15388

3
&
§

m

: : 15908y
25000 f &/ ] g &/ dv. 0neny
1.5000Y 'r-l"l"r' 'r'r'r'r"';'\"r"'"'I"I"I’-"----------g----------------------- -|--|----\--\--\--l---"‘-"-"-"

0,5000

/

undershipot

-0.5000

-1.5000

,245UUU\III\\Illil\III\I\\III\\II\\\iII\\\I\III

00ns 5 ns/Div

- FIGURE 11. Clock oscillator waveforms -

6.6 CLOCK SELECTOR CIRCUIT:

The position of the K1 and K 3 switches 1C/2P on the Demoboard must be set on respectively ON and INT
to use the interna clock oscillator, and on OFF and EXT to use the external generator which is connected to
J2 SMA connector.

Toavoid the crosstalk when the external CLK isused, do not for get to switch off K1.

-23-
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6.7 LATCH INTERFACE:

The dectric diagram of the latch interface is shown on Figure 12. It dlows to recover the ADC data output
synchronized on the clock sampling.

VEEO 741 VT86DB

)

R15

CLK
ICI

6
100n
<H |j—<-vcco
OE vce
ofe-

<| 1
2
q— DO Q
q—3 D1 QL e
H B o
o F\r o=
6 m 15 I
04 I; Q4 | D8
-.—7 D5 - Q =
s E o = ! -
D6®
-’—9 D7 Q7 12 I D5
g EE = | D4
C8 100n —O0
<H |j-<-vcco D3¢y
4—1 o3 Vee D2 :
0 Y = D1
) e ' L
QL : DO,
1 QD: Q= ! |
20 F\r o= ! l
kl E Y] S !
1. 2 e
<t
q—g D6 N~ Q6 L3
q_g D7 Q7 12
qﬂ ono ot
C1l1

- Figure 12. Electric diagram of the latch interface -

The interface circuit uses two SMD |Cs D-type flip-flop 74LVVT574DB from the Low Voltage Technology
logic family.

The R15=27Wresgorsis used to improve the clock signd.

-24-
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7. OPERATING MODE:

An external power unit of 12V/220mA is required to supply the Demoboard. However, the board is able to
work between 10V and 15 V.

All DC voltage adjusments of P3 (Vrr), P1 (Vrs) and P2 (Vors) are locked in the |aboratory before ddlivery
to be true to the provided product specifications.

So:
VRT = 343V,
VRB = 130V,
Vopsz 2.365V.

But the V ors value may be modified by the user to obtain the best full scde of the input analog signd. To do
this, it is better to use the IR viewer to check if the andog input signd is out of range. In this case, the LED
D2 lightes on.

Before putting the board on, please check that K1 is OFF, K2 and K4 are ON, and K3 isINT (referring to
the implantation diagram given on Figure 3).
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7.1 INTERNAL CLOCK OPERATION:

In this mode, the different positions of the switches are given on Figure 13. To switch ON the internd clock
oscillator, use switch K 1 once the board is powered on.

] ¥ P
ON J1
(-
K1
D3
&
on 2 D2 m] =
& - O g5
K2 ® oo
mi= P14
oo
gogPs TP16
ggrteio 'IUPE
ogrtri2 oo
J3 P2, TP18
ON

[d —; g
P3 |
'IE;IS’ZO
GO
P21

DEMO8761A_2-625

- Figure 13. Board configuration using the clock oscillator -
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7.2 EXTERNAL SINGLE CLOCK OPERATION:

In this mode, the position of the different switches and the location of the connector are given on Figure 14.

Theinterna clock oscillator command is set on OFF with the switch K 1 to avoid crosstalk.
The externa clock oscillator is set on EXT with the switch K 3.
The 50WSMA connector J2 is used to connect the externd 50W square clock generator.

E ¥ T

5 — =8

J3 P2 ON
[d p—

O
O
3
30e90 30 30 30 90 30 30 3908
%0 80 30 50 30 30 50 >0 o0

DEMO8761A_2-625

- Figure 14. Board configuration using an external clock -
Therequired clock leves are:
Vaky min=20V,
Vax max =0.8V.
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7.3 QUICKVIEW OF THE DEMOBOARD:

A quick view of the TDA8761AM Demaoboard with main information is given on Figure 15.

12Voc

220mA GND
0osC @
O
OFF  ON
E i I | i I | PWR
|
I e
2v GNDD I:IIRO'R
" TC OGNDD
0.8V u Dngu
TWO BIN CLKLATCH uu
DDCLKADC D7
CLK
VRB C—d4 oo
(m| EXT  INT D6
GNDA oo
VRB ‘ D5
< 1.3V )
%EIDVRT ooz
1.81Vp.-p ODU3_43V TDA8761AM D4 O
7 ® OOvors oo
o 2.365V 53
> —
[ C | D2
z 0/1
VRT EEE]
—4 oo
DO
[m|
GNDA GNDD

DEMO8761A_2-625

- Figure 15. Quickview of the TDA8761AM Demoboard version with main information -
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8. PERFORMANCES:

An evdudion of the TDA8761AM ADC performances were made with the Demoboard environment on
CAEN’ sdynamic bench.

8.1 DEFINITION OF THE MEASURING PARAMETERS:

To evauae the ADC performances on the Demoboard, the CAEN dynamic bench uses the Fast Fourier
Transform for dynamic parameters and the Histogram for static parameters from the sample signdl.

continuous
fundamental

harmonics

Power Spectrum(dBc)

noise floor

X[0] x[] x[2]] x[3]] " xi4]

Frequency(MHZz)

- Figure16. FFT -

According to the FFT shown on Figur e 16, the main dynamic parameters are:
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The Totd Harmonic Digtortion is the ratio between the RMS signd amplitude and the
RMS sum of the firg five harmonics. From the power spectrum of FFT, the THD is
caculated from the rdlation:

X[j] _
S ...
a xTi" ]

i=2

THD g, =20" log,,

Where:
X[j] : fundamental component corresponding with the j spectrum component,

X[i ~ j]: component of harmonici.

The Spurious Free Dynamic Range is the ratio between the RMS signdl amplitude and
the RMS vaue of the highest spectrum component (harmonic or noise). From the FFT,
the SFDR is caculated from the relation:

. X[j
SFDRdB =20 |Oglo WJ(L[I]) .

Where:
X[i] : spectrum component i with i T [2:%] (N: number of samples) and i * X[j] .

The SIgnd to Noise And Digtortion rétio is the ratio between the RMS signd amplitude
and the RMS sum of dl the other spectra components. From the FFT, the SINAD is
caculated from the relation:

SINAD,, =20° log,, ——B1__

N
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The Signd to Noise Ratio is the ratio between the RMS sgnal amplitude and the RMS
sum of dl the other spectra components without harmonic used in the THD relation.
From the FFT, the SNR is cdculated from the relation:

SNR; =207 log,q LNJ]

& Xl

i=2,it | [1:6]
The Effective number of bit is calculated by the rdation (vaid to NY QUIST condition):

SINAD - 10° |0910§

Egr =

20" log2

The main static parameters are:

The Differentid NonL inearity is the difference between the measured width and the idedl
width that is1 LSB of acodei. Only the maximum and the minimum vaues are given.

The I ntegral NonL inearity is the difference between the measure of the transition and of
theided trangtion Sze of two consecutive codes. Only the maximum and the minimum
values are given. The INL is calculed from the DNL following the rdation:

INL]i] :é DNL[]],

where:
iT[0:2Y -1] (N: number of bit).
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8.2 MEASUREMENT AT 30MSPS:

The Demoboar d is eva uated with the following measurement conditions:

Input frequency: 9.96MHz.

Waveform: Snewave.

Magnitude: Full Scale (FFT), Full Scale +5% (DNL/INL).
Antidiasng Filter: Yes

Clock frequency: 30Msps.

Operating mode: Externa clock.

The typicd results and the corresponding diagrams obtained under these conditions are given on
Figures17 and 18.

FFT: Size: 4096samples/f,: 30MSPS/f;: 9.968261719MHz

Power Spectrum(dBc)

0 S Frequency(MHz) 10 15
1f;: 9.97MHz: 0dBc THD: 59.98dBc
2f: 10.1MHz: -68.28dBc SFDR: -63.13dBc
3f;: 0.09MHz: -68.13dBc SINAD: 52.72dB
4f;: 9.87MHz: -67.46dBc SNR: 53.63dB
5f;: 10.2MHz: -63.13dBc E: 8.46bit

6f: 0.19MHz: -74.56dBc
- Figure 17. FFT results of the 30Msps--
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Differential NonLinearity: f.,: 3OMSPS/f;: 9.987487793MHz

m
n
-

S0

-1 i L i L i

0 100 200 300 400 500

Code
Integral NonLinearity: fy,: 30MSPS/f;: 9.987487793MHz

1 ! ! ! ! !

oo

e S

! ! ! ‘ 0.4832(452)

04p f b ol

o2k 0N [ || NN

A M L ‘

0 0 ﬂ‘ M va 'Ll | ! \Hﬂ w‘l‘.‘\ LMJ[

S WAV I 'y‘w’ N LU

020 00011 IRE LR | A

o4l M O AU
ok 0.5578(268) |
0.8
-1 i L i L i
0 100 200 300 400 500

Code
- Figure 18. DNL and INL results of the 30Msps -
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8.3 MEASUREMENT AT 40M SPS:

Thisverdon of the Demoboard is evauated with the following measurement conditions:

Input frequency: 9.97MHz.
Waveform: Snewave.
Magnitude: Full Scale.
Antidiasng Filter: Yes

Clock frequency: 39.99Msps.
Operating mode: Internd clock.

Thetypica results and the corresponding diagrams obtained under these conditions are given on Figure 19.

FFT: Size: 4096samples/f,: 39.997085MSPS/f;: 9.96997651MHz
0 l ! ! ! ! ! ! !
20F
5 T S S
O
s}
RS)
1S
2 -60
O
()
Q.
n
o -80
=
(e
o
-100
azob
il i i i i i i i i
0 2 4 6 8 10 12 14 16 18
Frequency(MHz)
1f: 9.97MHz: 0dBc THD: 57.46dBc
2f: 19.9MHz: -59.88dBc SFDR: -59.88dBc
3f: 10.1MHz: -64.6dBc SINAD: 51.49dB
4f: 0.12MHz: -74.37dBc SNR: 52.76dB
5f: 9.85MHz: -64.42dBc E: 8.26bit

6f;: 19.8MHz: -76.95dBc
- Figure 19. FFT results of the 40Mspswith clock oscillator of Demoboard -
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9. DEMOBOARD FILES:

All documents needed for the redlization of this Demoboard are given on Figures 20 to 27.

Electrical diagram.

Topside component implantation.
Unders de component implantation.
Topside component layout 1.
Interna layout ground layout 2.
Internal layout supply layout 3.
Interna layout ground layout 4.
Underside component layout 5

The components list with their values and referencesisgivenon Table 1 to 4.
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- Figure 20. Demoboard eectrical diagram -
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- Figure 21. Topside component implantation -
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- Figure 22. Underside component implantation -

- 38-



Philips Semiconductors
- TDA8761AM -

DEMONSTRATION BOARD

Application Note
AN/98096

BEB

=
=
=
o2
m
0]

- Figure 24. Internal plane layout (ground layer 2) -
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- Figure 26. Internal plane layout (ground layer 4) -
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- Figure 27. Underside component layout (signal layer 5) -
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REF VALUE COMPONENT TYPE MANUFACTURER
C1 100nF CAPACITOR C1206 PHILIPS
c2 220pF ' ' '
C3 10nF
c4 100nF
C5 100nF
C7 10nF
Cc8 100nF
(e°) 1nF/16V ' 293D/A SPRAGUE
C10 100nF ' C1206 PHILIPS
Cl1 470nF ' '
C12 10nF
C13 330nF
Cl14 33pF
C15 22nfF/16V ' 293D/D SPRAGUE
C1l6 330nF ' C0805 PHILIPS
C17 100nF ' C1206 '
C18 1nF/16V ' 293D/A SPRAGUE
C19 1nF/16V ' '
C20 100nF ' C1206 PHILIPS
c21 10nF ' '
Cc22 4.7nF/16V ‘ 293D/B SPRAGUE
c23 100nF ' C1206 PHILIPS
Cc24 470nF ' '
C25 10nF
C26 10nF
c27 470nF
Cc28 100nF
C29 220nF
C30 470nF
C31 100nF
C32 100nF
C33 100nF
C34 4.7nF/16V ‘ 293D/B SPRAGUE
C35 100nF ' C1206 PHILIPS
C36 100nF ' '
C37 100pF
D1 DIODE BYD17G PHILIPS
D2 RED LED HLMP1790 HEWLETT PACKARD
D3 GREEN LED ‘ '

- Table 1. Ligt of components -
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REF VALUE COMPONENT TYPE MANUFACTURER

F1 2nF P FILTER 4700-003-S TUSONIX

F2 2nF ' ' '

F3 2nF

IC1 ADJUSTABLE REGULATOR LM317T TEXAS INSTRUMENTS

IC2 VOLTAGE REGULATOR T7805CT MOTOROLA

IC3 LINE RECEIVER MC100EL16 '

IC4 ' '

IC5 PECL TO ECL TRANSLATOR MC100ELT21

IC6 EXCLUSIVE-OR 74L.VT86DB PHILIPS

IC7 LOW VOLTAGE OP. AMPLI. NE5230D ‘

IC8 D TYPE FLIP FLOP 74LVT574DB

IC9 ADC TDA8761AM

IC10 PRECISION VOLTAGE REG. UAT723CD

IC11 D TYPE FLIP FLOP 74LVT574DB

J1 CONNECTOR MKSD PHOENIX

J2 50WM ' SMA RADIALL

J3 50WM ' '

K1 SWITCH 1C2P SECME

K2 ' ' '

K3

K4

L1 68nH SELF SMF5.1 NEOSID

P1 5KW| POTENTIOMETER 3224W BOURNS

P2 5KW ' ' '

P3 1KW

Q1 40MHz QUARTZ HC49U KONY

R1 270WM RESISTOR 0805 PHILIPS

R2 270WM ' ' '

R3 2.2kW

R4 270WM

R5 270WM

R6 270WM

R7 680W

- Table 2. Ligt of components -

-43-



Philips Semiconductors

- TDA8761AM -

DEMONSTRATION BOARD

Application Note
AN/98096

REF

VALUE

COMPONENT

TYPE

MANUFACTURER

R8

R9

R10
R11
R12
R13
R14
R15
R16
R17
R18
R19
R20
R21
R22
R23

™1
T™2
T™M3
™4
TM5

TP1
TP2
TP3
TP4
TP5
TP6
TP7
TP8
TP9
TP10
TP11
TP12
TP13
TP14
TP15
TP16
TP17

Do not solder

oW

51W
270WM
390W|
240WM
36W
2TW
22WM
2.7kWM
1.2kW
51W
1.2kW
1.5kW
15W
820W|

RESISTOR

MEASUREMENT POINT

TEST POINT

1206
1206
0805
1206

0805

PHILIPS

COMATEL

COMATEL

- Table 3. Ligt of components -
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REF VALUE COMPONENT TYPE MANUFACTURER

TP18 TEST POINT COMATEL
TP19 '

TP20
TP21
TP22
TP23
TP24
TP25
TP26
TP27
TP28
TP29
TP30

- Table 4. Ligt of components -
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