1.3 GHZ PRESCALER

Design by P. Esser

Not only do the majority of frequency counters found in
smaller workshops and laboratories not operate above
10 MHz, but usually they cannot be modified to work at higher
frequencies either. To overcome that problem, here is a
prescaler that delivers a clean rectangular signal at TTL level
at frequencies up to 1.3 GHz and which can be used with
virtually any frequency counter.

HE prescaler proposed here offers several

advantages Firstly, it increases the mea-
surement range of the frequency counter to
which it is tinked and, secondly, it makes it
possible to use a much shorter cable between
counter and insttument on test—see Fig 1
A disadvantage is, of course, that, to see the
se «d meteringrange, youmustlook atboth
the counter and the prescaler

Scaler ICs

A first scaling down of the input signal is ef-
fected by a chip specially designed for this
purpose Ihis can be either the Telefunken

Type U664B or the Siemens Type SDA4211 -~

Block diagrams of these circuits are shown
in Fig 2

The Us64B was originally developed for
use in the frequency synthesizer of a televi-
sion receiver Without any additional com-
ponents, it divides by 64 In the absence of
an input signal, it operates in the highest fre-
quencyrange Normally, the only external com-
ponents required are two small capacitors

The SIXA4211 offers two scaling factors:
64 o1 256, depending on the potential at pin 5
If that pin is at +5 V, the input signal is di-
vii by 64; when the pin is at earth, scaling
is by 256 On the PCB,—see Fig 4—- this se-
lection is facilitated by a 3-way terminal strip
and a jump link

The two circuits are fully interchangeable
as regards pinout and function, but not, of
course, in scaling factor

fwo paths

The measured signal (frequency f;) is split
into two imunediately after the input socket—
see Fig 3 One part is fed to the prescaler
proper (lower part of the diagram) via Cg,
while the other is taken to a processing and
amplifying section (upper part of the dia-
gram) via Ly

Anti-patallel connected diodes Dy and Dy
limit the level of the input signal to not more
than £700 mV. The signal is then applied to
pin 2 of IC3. The symmetrical input of this
ci: t is connected asymmetricaltly, since
the second input, pin 3,is connected to ground
via Cyy Jumpet }Pq is the earlier mentioned
scating selector if the SDA421] is used. If the
U664B is used, the 3-way tenminal strip and

jump link are not required
The measured signal (frequency f,:64} is

available at pin 6, from where it is applied to

potentialdivider R;-Rg-Py Fromthereitis fed
toamplifier T4, whose outputisapplicd tothe
fitst of three cascaded Type 74E 590 decade
counters, ICy, IC5, and ICa

Each of these counters dividesits inputsig-
nalby 2 5. Thissomewhatunusual scaling fac-
tor comes about as follows The upper half
of the IC divides by 5. For every five input
pulses, the Qg output goes high twice; in
other words, the Qg output delivers an out-
put pulse for every 2.5 input pulses The out-

put of the cascaded threesome is thus a sig-
nal of frequency £ 1000

The other partof theinputsignalisapplied
via L1 and C, to Ty, which, connected as an
common-emitter circuit, behaves exactly tike
an inverting opamp The voltage amplifi-
cation of the stage is roughly the same as the
open-loop amplification of the transistor, but
it is dependent on the source impedance
Diode Dy limits the negative half of the sig-
nal to not more than -700 mV.

The output of the stage is taken from the
collector of 11 and then further amplified in
I,,whichisalsoconnected asa common-emit-
ter circuit It is then taken from the collector
of T and applied to NAND Schmitt trigger
ICqy, which, with the othet three NAND gates,
ensures clean edges and correct gating of the
twosignals Whenswitch 5y isopen, the orig-
inal signal (f;) isavailable at the output; when
it is closed, the scaled down signal {£,:1000)
is at the output socket.

Construction

Populating the printed-circuit board shown
in Fig 4 is straightforward, but greater care
than usualis required around the inputsocket
where surface-mount components are used
Inductor Ly must be wound by the construc-
tor Itconsists of 2-3 turns enamelled copper
wire (dia 0.4 mm) on a small ferrite core

Frequency

Prescaler counter

lkHz/M Hz

91405511

Fig. 1. Measuring set-up of counter, prescaler and prabe.

91405122

[Fon]

E

5] <2

914059 12b

7

Fig. 2. Circuit diagram of the U664B (left) and the SDA4211 (right).
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The input socket is a BNC type for PCB
mounting; this obviates the need of screened
cable at the input

If the SDA 1211 is used (1Cq), the link at

JP| shoutd connect the +5 V line to pin 5 of
1C, If the UBA4B is used, the jumper should
not be used Nothing more can go wiong

here than the scaling factor
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Brief specification

» Two switchable measurement ranges
1: 1000

Upper frequency Iimit 1 3 GHz
Input sensitivity <100 mV
Compact, economical design

Power supply 5V

Single board construction
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Fig. 3. Circuit diagram of the 1.3 GHz prescaler.

Fig. 4. Printed circuit board for the 13 GHz prescaler.
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Clock |-« v 741890 ouputs 7
o Q| Qo Qc. | Q
0 0 0 0 0

1 00 0 1
3 RN BTN I R 1
- U INUEN { HCN [ET OUR] R B 0
3 1 .0 0 0
6. -1 0 0 1
7 1 o - 1 0
8 1 0 1 1
9 1 1 0 0
. _ PARTS LIST .

‘Resistors: :

R1, R3 =1 kQ :
R2, R4 =47kQ . -

' R6=560Q b
R7 =150 Q
R8=22kQ
RO=330Q .

:-P1 & 10 ka2 preset horizontal
Capac;tors. .

Ci=10uF 168V
02, C3=1 }.LF

C4 = 120 pF, surface mount
C5 = 1 nF, surface mount
C6-C10=10nF : '
C11 = 820 pF, surface mount -

_ Semiconductors

D1 = 1N4148 _

.D2, b3 = BAT81, BAT82 or BAT83
- T1,T2= 2N918
T3 = BF324 .
CGT -74LS132~ :
1C2,1C4, IC5 = 74L890
1C3 = UB64B orSDA4211

Miscellaneous:
i1 = seetext -
‘St = single- pole on/off swﬂch E
-K1 = BNC socket for PCB mountlm

JP1 = 3-way terminat strip

PCB 914059
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The mput socket is a BNC type for PCB
mounting; this obviates the need of screencd
cable at the input

If the SDA4211 is used (1C3), the tink at

1Py should connect the +5 V line to pin 5 of
iC, If the U664B is used, the jumper should
not be used Nething more can go wrong
here than the scaling factor |
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Brief specification

* Two switchable measurement ranges
1:1000

Upper frequency limit 1 3 GHz
Tnput sensitivity <100 mV
Compact, economical design

Power supply 5V

Single bowrd construction
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Fig. 4. Printed circuit board for the 1.3 GHz prescaler.
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Clock | -~ 74LS90cuputs = -
. Qa Q] Q| U
0 o:| o 0 0
R IE T TS I R B
0 R B B I R B S
3 0 -0 1 1
4 0 1 0 0
5 1 0 0 0
6 -1 0 0 o1
7 1 0 1 0
8 I )] i 1
9 1 1 it 0
PARTS LIST -
Resistors: . :
RI,R3=1kQ "0 .o oo s
R2, R4 =47 kQ -
' R5=300Q :
RE=560Q
‘R7=150Q.
R8 =22kQ
R9=3300 . '
Pt =10 k) preset horrzontal
Capacitors:
Ci=10pF 16V
C2,C3=1pF

C4 = 120 pF, surface mount
C5 = 1 nF, surface mount
C6~-C10=10nF

X C11 = 820 pF, surface mount

Semlconductors.

D1 =1N4148

.D2, D3 = BATS1, BAT82 or BATBS
§T3 BF324 g
CTi= 74L513
“1C2,1C4; 105 = 741890 -
IC3 = U664B or SDA4211

Mlscelianeous
‘L1 =see text : '

S1 = single- pole on/off swﬂch
*K1'= BNC socket for PCB. moun‘ung
JP1= 3-way terminal strip
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