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Figure 1. The Type
1236 I-F Amplifier.

A NEW 3D-MHz AMPLIFIER WITH TWO

BANDWITHS

The 30-MHz amplifier i a popular
in trument that goes under a variety of
names. I is an important lement in a
pre i ion het rodyne receiver, and it i
sometimes called, omewhat 100 ely a
receiver. in.e it often erve, in com
bination with a local o' 'illator and
mixer, a a detector for bridge mea urc
ment , it is also known as a null de
t ctor. -a matter what its name, it i
practically indispensable for a great
many m a urement .

The new GR 1236 i a low-noi e,
high-gain 30-~IIIz tuned amplifier with
two switch- I c cd bandwidth. , giving
the u er a choice of a "narrow" band
of 0.5 ~IHz or a "wide" band of 4

~IHz. One would typically use the
narrow band for operation at lower
frcquencie., witching to the wide
bandwidth at higher local-o ciilator
frequencie wher fr qu ncy tability
i often a problem. The narrow- and
wid -band re pan characteristic are
shown in Figure 2.

A six-inch taut-band m ter with cali
brated linear and decibel cales giv
ex ellent r solution. The top 10 perc nt
of the scale can be expand d to give a
full-scale range of 1 dB with a resolution
of 0.02 dB per mall divi ion. "hen the
meter ale witch i set to COMPRE . ED,

the age loop compre es the meter cale
to about 50 dB. Thi featur is almo t
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upply for the local 0 ilia tor.
With a given a 'cillator, th fre

qucncy range can be extended by u e
of th loral- '('illator harmonic th ugh
en itivity and d namic range ar
omewhat reduced in uch operation.

Table 1 Id thr e R 0 ciliataI'
l' commended for u e with the 1236
along wi h th fundam ntal and har
m nic range of each.

A typical n itivity curve for the
74-:\IRAL ~IL\:er and th 1236 (in the

narrow-band mode) with a wtable
local 0 cilIataI' appear in Figure 3.

en itivity i here defined a the input
signal level required for a 3-dB increa e
in the output of the i-f amplifier over
the re idual noi e I e1.

f

. . I
, I ~

•

~
,,.

,
I I

'. I ,

. , f -• r'i I

W
-10

-20

CD
.., -40
I

w
(/)

z
a'-30
(/)

w
0:

-60

-70

-50

Figure 2. Narraw- and wide-band response char
acterislics of Ihe 1236.
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indi pen. able when th in trument i'
u 'cd as a null d tector in a bridge
m a uring . ystcm.

The attenuator cover a range of 70
dB in 10-dB t p' with an accuracy of
± (0.1 dB + 0.1 dB 10 dB). '1 h ac
cumula trd rror will generally not ex
('ccd 0.:3 dB. Becau e of the ('xecllrnt
repeatability f the attenuator, it i
('ntirely practical t calibrate it again
an external tandard, thu reducing the
attenuator error to that of the tandard.

The 12:36 combine a ily with thr
ncw highly ensitive TUB 74-~IRAL

l\Iixer ( ce page 19) and one of the GR
litle of os('illator to form a wide-range
mea uring receiver. The 12. Gin -Iud a
separate dj u tabl regulated power

Circuit

A low-noi'e preamplifier u e two
~ 'u\·i tors in ca cod in th input tage
and a third _-uvi tor in the outpu t
tage. The heater upply of the ~u

vdor is regulat d to achiev high
gain. tability v line-voltage change.

The preamplifi l' output i· fed to a
ladder-type tep attenuator, which
c ver~ 70 dB in lO-dB t p'. The output
mrtrr i u ed for interpolation betwe n
tep .

The po. tamplifirr con:ist· of one
untuned and three tuned tag'. The
gain of the untuned tage is controlled
by a front-pallcl control, with coal' e
and nne adj u tment .

When the MBTER _CALE witch i in
the COl\1PRE ED po ition, it activat s
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Figure 3. Typicol sensitivity curve for receiver system comprising 1236, locol oscillator,
ond Type 874-MRAL Mixer.
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Figure 4. Elementary diagram af the detector
linearix.ing network.

the ag loop whi·h COil trol the gain of
the two tuned 'tage .

Th output voltage i about _
volt rm' maximum. A temp rutur 
'tabilized network (Figur 4) cam
p n 'ate for th nonlin ar ('haracter
i ti(" of the det ('tor diode. In thi
network, 1-1 is adju. t d f r a lin ar
re ponse in th upp r part of the
m t r 'cale and r 2 i adj u t d to
optimize the lower part. Figure 5
how th re pon e wHh and withou
amp nation.

Th m a ured d viatioa from a lin ar
respoll of a compen 'ated d tector
circuit i plotted in Figur 6. fulI-
cale met r d fl tion corre 'pond to

2 volt, rm rf volt T • Point A i th
referen(' pint, in thi' a' 10 m t r
deflection, B and are point of zero
error; their po i ion ar determi n d
by 1'1 and V . Th thr e point of zero
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~l. Khazll.m r I' i\'rd his
degree in Electronic
Engineering from the
Delft University of
T('('hnology, Holland, in
1957, and from !fJ57 to
1960 w:t~ a proj('et engi
neer with th(' Laboratory
for Ele('troni(' D('v lop
men for the Arm d
Force.• in Holland. He
joined Grn<'Tnl Radio in
l!)62 u.s n developm nt engine r in the
:\Iierowave Group and has since sp cialized
in the devrlopment of vhf-uhf in truments
and C'omponent .

L

error may b po itioned f r minimum
rror over ither th wh Ie range or

part of the range.
The p wer ~;upply con i. t, of a

~ U\'istor pIa upply, a upply for
the tran i. tor and for th -uvi tor
h at r , and a local-o ciLIator plat and
hater upply. ,\Il voltage x ept the
10caI-o ('ilJator heat r upply are regu
lat d.

Applications

Th 12:3G will be wid Iy u d with a
10 al o. rillator and mix r a a en itive
null detect r for bridg , uch a GR'
J602 UIll+' Admittanc f t rand 1 '07
Tran fer-Function and Immittance
Bridge. It excell nt performance char-
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Figure s. Uncompensated (leFt) and compensated (right) response of detector circuit.
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Figure 6. Measured deviation of compensated
detector circuit from linear response.

dyne-measuring receiver, mall reflec
tion coefficients can be measured with
accuracy omparable to that of a
lotted line.

The following example of an attenua
tion measurement using the i-f eries
ubstitution method indicates the ac
uracy and dynamic range attainabl

with this sy tem.
'Ihe measurement setup is shown in

Figure 7. The receiv r con i ts of a 1236
I-F Amplifier, a 120 Oscillator (40-530
MHz), and an 74-l\IRAL }fixer. The
mea uring frequency i 500 MHz.

The 1236 output reading (attenuator
etting plu' meter indication) is noted

with and without the unknown atten
uator in the circuit. The difference of
the two readings is the measured at
tenuation. The e mea ur ment are re
peated at different signal levels to de
termine the u eful dynamic range of the
system.

The re ult appear in Table 2. The
top two row give the 500-l\IHz ignal
lev I at the detector. The third row
give the attenuator valu . as mea
ured, while in the fourth row the llum
b r are corrected for the 1236 atten
uator error. The numbers in the fifth
row are corrected for the error caused
by the r idual noi , in accordanc
with curves given in the operating
instruction .

These figur how that, for the
range from -73 dBm to -1~3 dBm
(the fiv right-hand columns), the
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acteristics sugge t that it will also be a
popular relative-signal-I vel meter in
attenuation mea urement , swn mea 
urements at low signal level with
slotted line, reflection-coefficient mea 
urements with hybrids or directional
coupl r , etc. SWR meters con isting
of a tuned detector and a high-gain
low-frequency amplifier often require a
signal level that is too high for meas
urements on nonlinear device. The
heterodyne det ctor, with it much
higher sensitivity, i the preferred
swn meter in uch instance, and it is
also recommend d in general for pre
ci ion m a urements of both high and
low sWlt.

:l\Ieasurements of mall reflection co
efficients with a directional coupl r or a
hybrid reflectom t r arc restricted by
the dir ctivity of the coupler or the
balance of the hybrid and by the dy
namic range and sensitivity of the
detector. By the u e of precision tuners
and such termination a tho e available
in the GR900 line, the directivity or
balanc ('an be made almo t perfect at
anyone frequency. Then, with a hetero-

GR 874-MRAL

SIGNAL 500 10·dB ATIENUATOR IO-dB
MIXER

GR 12361F
GENERATOR MHz PAD UNDER TEST PAD AMPLIFIER

0 0

GR 1208
OSCILLATORS

1216-7

Figure 7. Setup for allenuation measurement described in text.
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prC'ad in the uncorrccted attenuation
figure::) is a.lD dB \vith a maximum
deviation from mean of 0.11 dB. For
the corrected figurc, the spread i
0.0-1 dB and the maximum deviation
from mean 0.0:2 dB. With the correc
tion for re 'idual I1oi.-e appliC'd, the

.July-August 1967

'pread over the range from - :3 to
- l;~ dBm i again 0.0-1 dB, with a
maximum deviation from the mean of
0.02 dB. HC're the accuracy i per
chance con idcrably better than that

ivcn in the pecification.
- ~I. KHAZAM

TABLE 1

Local Osl'illalor Ji're(llIrncy R.ange, J11 H <-
Type

Pllluiamenial 2nd harmonic 8rd harmonic 41h harmonic

1208-C 40-530 100-1030 165-1530 230-2030

1209-C 220-950 470-1870 720-2790 970-3710

1218-B 870-2030 1770-4030 2670-6030 3570-B030

TABLE 2

Min signal level at detector
-95 -83 -73 -63 -53 -43 -33

in dBm-
Max signal level at detector -73 -63 -53 -43 -33 -23 -13
in dBm-
Measured attenuation

17.2 19.05 19.73 19.69 19.61 19.75 19.80in dB-
Measured attenuation
corrected for ottenuator 17.4 19.25 19.78 19.76 19.76 19.80 19.79
error in dB-
Measured attenuation
corrected for attenuator 20.1 19.8 {noise not a factar}
error and residual noise in dB

SPECIFICA nONS
Video Output (Modulation): 1.5 V max; 1-l\lHz
bandwidth.

I-F Output: 0.5 V max into 50 n.
Power-Supply Output: 150 to 300 V dc, ad
ju table, at 30 mA, regulated; 6.3 V ac at 1 A.

Power Requ ired: L05 to 125, 1!l5 to 235, or 210
to 250 V, 50 to 60 Hz, 22 \Y (without 0 cillator).

Accessories Supplied: Power cord, pare fuse.

Accessories Available: As local 0 cillator, GR
J20 , 120!l- , 1209-CL, 1215, L21 , and nOl;
87+-l\fRA L l\1ixer; URSH low-pass filters,
aLtcnuators, adaptors, cLe.

Mounting: onvertible-beneh cabinct.

Dimensions (width X height x depth): by 7%
by in. (205 x 190 x 205 mm).

Weight: Net, 121~ lb (0 kg); shipping, 1-l%: Ib
(7 kg).

Center Frequency: 30 :\fHz.

Bandwidth: iYidp band, approx ·1 :-'fnz; narrow
band, approx 0.5 MHz, selectable by panel
switch.

Noise Figure: Typically 2 dE.

Sensitivity: From a -loo-n sour e, for a 3-dB
incr ase in meter deflection, < () I'V (wide
band) or < 3.5 I'V (narrow band).

Meter Characteristics

Normal Scale: -2 to 10 dB. Linearity ±0.2
dB over 0 to 10-dll range.

Expanded Scale: I-dB full Clue. Linearity
±0.03 dB.

Compressed Scale: ·10-dB min range.

Attenuator

Range: 0 to 70 dE in lO-dB tepS.

Accuracy: ± (0.1 dB + O.L dB/lO dB) at
30 l\fHz.

Continuous Gain Control: lO-dB min ran e.

Catalog
Number

1236-9701

Description
1236 I-F Amplifier

Price
in [ SA-
$67S.00
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