1.5-GHz PRESCALER FOR
FREQUENCY METERS

Most simple and inexpensive frequency meters have a maximum
input frequency of 10 MHz or 100 MHz. Decimal prescalers that
enable frequencies in the gigabertz ranges to be measured are

expensive and usually require a special type of RF preamplifier. Not
so with the SDA4212 from Siemens, which offers new ways of
building a compact, low-cost 1.5-GHz divide-by-100 prescaler.

The SDA4212 features a high input sensi-
tivity and excellent large-signal beha-
viour Unlike many other prescalets, the
SDA4212 does not require its input signal
to be kept within certain limits for correct
operation of the internal divider. Over the
frequency range of 70 MHz to 1200 MHz,
the S[XA4212 accepts input signal levels
between 5 mV and 400 mV (typical
values} The prototype circuit constructed
on the printed-circuit board shown here
has a frequency range of 20 MHz to
1,600 MH=z

The internal structure of the SDA4212
is shown in Fig 1 The input circuit is
formed by a difference amplifier. Next. a
high-speed divider divides the signal
either by 64 (pin 5 high’) or 256 (pin 5
low’} The ECL-level output signal
(1 Vpp) is supplied at pin 6 or 7 by a sym-
metricat driver stage

Circuit description

The circuit diagram of the prescaler is
givenin Fig 2 The two Schottky diodes at
the input protect the SDA4212 against ex-
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cessive input voltages The M (mode)
input of the chip is tied to the positive
supply line to achieve division by 64 The
ECL-to-TTL level converter at the output
of the 5SDA4212 is formed by LS TTL gates
N1, N2 and N3 The first gatc, N1, is an
AC-coupled linear amplifier Its gainis set
to about 10 times with the aid of feedback
resistors R1 and R2 Gate Nz provides fur-
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Fig. t. Block diagram of the SDA4212 from Siemens

ther amplification and a well-defined T1L
signal The ECL-to-F1L level convertor
used here is easily reproduced, requires
no adjustment and is hardly affected by
changes in the ambient temperature

The 7415390 that follows the SDA4212
contains two divide-by-5 counters The
first Qu output (pin 9) gees high on the
fifth input pulse. At the same time. the
input signal of the 7415390 appears in-
verted at the outputof N5 This means that
gate Ne is blocked for one-fifth of the time
and allows the signal to pass for four-
fifths of the time [n other words: four of
every five input pulses arrive at the input
of the second divide-by-5 counter

The above divide opetation is dupli-
cated in the second counter Gates N5 and
N7 are required to compensate signal de-
lays in the dis iders and to ensure that the
741 5390 can reach its maximum input fre-
quency

The output of the prescaler supplies a
TTL signal whose [requency is

1/64 x4/5x4/5 = 16/1600 = 1/100

times the frequency of the input signal. Tt
should be noted that a dual-rate counter
such as the one applied here supplies an
output signal whose mark-space 1atio is
irregular Fortunately, this is not a prob-
lem for most frequency meters The out-
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. 2, Circuit diagram of the 1.5-GHz prescaler. Note the absence of an RF preamplifier ahead of the divider chip, IC2.

Resistors:

1 2200 A1

1 2k2 Rz

1 4Kk7 R3

1 10k R4

Capacitors:

3 10nF SMA C1;Cz;Ca

1 47nF SMA C4

2 47nF ceramic Cs5,Ca

1 10uF 25V radial Cc7

1 1pF 16V radial Cs

Semiconductors:

1 1N4001 D1

1 1N4148 Dz
-2 HP2800 D3;D4

78105 iIC1

1 SDA4212 IC2

1 74LS00 IC3
1 74LS02 IC4

1 7418390 1G5

put signal may not be suitable for PLI.-
hsed clicuits, however

The prescaler is powered by a 5-V
regulator Type 78105 (1C1) Diode D2 at
the common torminal niiscs the outpud
voltage toaboul 57V to push the higlicst
input frequency of the 5DA4212 to the
maximum specification Diode [h p1o-
tects the circuit against reverse supply
voltages. The relatively low consumption
of 30 to 500 mA enables the prescaler to be
powceraed by o hallury

Construction

number of surface-mount assembly
(>MA) parts are accommodaled on the
printed-circuit board (Fig. 3) to ensure the
shortest possible connection between the
input of the circuit and the SDA4212 The
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Fig. 3

SMA parts are fitted at the track side of the
board

The board is single-sided with a rela-
tively large unetched copper area around
the SDA4212 to ensure adequate screen-
ing and decoupling of the high-frequency
input signals The SDA4212 must be s0l-
derad ditcedly on to the PO

Lit the completed ciicuit board in a
small metal enclosure The prescaler may
be coupled to the circuit under test either

Track layout and component overlay of the PCB for the prescaler.

capacttively by means of a short wire, o1
inductively (at a low impedance} by
means of a wire loop. Both methods 1e-
quire the prescaler to be located fairly
neat the circuit under test, but avoid the
risk of signal attenuation by the capacit-
ance of tong (coaxial) test cables =




