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Z‘\S'E‘%.. 3 E’C’B"Em‘% | |
in marmy cou.xﬁea exma?imema, @s yeciamy wﬁ;h &emnlﬁov radial 62’&3. ‘one
needs an @mpliﬂcr with a faest riwumm (time @@twmn the 40 anu QO o p@mm
of the pu,ms 8 le&diag ewma) tm Emn 33 tme ampl.imue oﬁ $:hn g&xmt@muz*i pliesr output
gm)‘;ses to a level suﬁ:.cient to triggm a dmcrimmmm or c:mnc.zdeme circuie
mm very hxgh c.ow:ztxzz,s mﬁes. the ba eelm@ zmift muot be mmimzzed. A&s@ im
' rna,xzy present-day exmrimems, in w?mc;h me one evem of maw,' ia af imeru,t.
the amphﬁer mwst not mﬁ:mauce «fis..ad time due to pulse stre ching, o gbemrgce

mml iple pulses at the @ubpw when ovazlaa,ded Theac conmdur&tiona led t@ me

- d@sngn of a direct-coupled amplifier with the fonuwmw @pecxﬁc&tmna'

Gain ' S A 10
Rimeéime o -~ 1insec
Ixzp;xfimpedamce : 50 ohme

' Enp;nt polarity:. o ﬁ\?@gaﬁive
&;tpu& ?@Larity | o Nega&iw}e |
M,aximﬁm éu\zput &mpﬁmﬂe . r V in 50 ohmeo
Delay, input tooutput .~ 3 néé;:

Equivalent noise level at {nput 50 pV rmo.

Thermal di'_iit of output level = 4 mV/°C
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CIRCUIT DESCRIPTION

The :écg;& d@V@l@p@ém of transistors .wiith: g@im-bmdwidm@ greater than
' 4 GHsz has .1@& to the d@ﬁf_ggn»qf éi;;rigai«a‘ampiiﬁiérq with fast riset‘im@a(. -‘j'; The
2N2857 ased in this deéﬁm{b-&e a miniroum .f,r of 1 G}Iz at -ﬁ.é'*-'-‘_'fﬁ ‘:‘nA_ and
V.= - 6 V ' The circuit schematxc diagram ie &h@m in Fig. i.“ o o
in mc quie.,cem. camdi&ian,, Q1 i conductmﬂ &bomt 5 mA and has a
collector-to-emitter volt&me of 3 v. Trcmawtor QZ is conduetmg appmninmieiy
 2mA and }u,e; ) V agrew it.' With negative mput sxgm&le the cur rent in Qi |
| ..-v'd@é::ma;@es,‘ and that in_‘:QZ ‘ﬁzfr.',cmases.' T’w zener diodes were especiauy :
ch@éeng@ that_\‘ CR3 has a béeakdovm voltage of 6.2 ’g’. a value at which zener
diodes cxhibit a !;ow impedaﬂxée. Th@ 1N959B (CR2) is a compromise between
maintaining lcvw Zener 1mped&mce a.mi having @uﬂiciem collsctor voltage on Q4.
The iN?J3A (CR3) ie guiescently can&uctmg 20 mA, which decreases as the
i current in Q2 imcreases. With zero current in CR3, its impedance is very'
large, thereby substantially reducing the g&izi of :QZT.W In this way th’é a.mplifi_ér :
output current 18 umiwd to about 20 mA or { V into a 50-cohm load. In prﬁci:ic@,,
the saturated output is about 1.5V, » | ‘ | v

Without the diode CRi the amplifier nutpm ba,eiine would have a large

positive temperature coeiﬁmxem due primarily to the tcmperamm dependance of

the base-emitter junction of Q4. Inclusion of CR1 iz an attempt to p@x’f@rm some .
temper&ém‘@ compema’ioa. - Its off ect is to hold the output de level change with
temperature m iem than 4 mV/ °C Typicully. over the temperature range 23 :

to 75°C, the output 1eve1 cna.ngw leas than 25 mV. The choice of a ui@de §oz=

| CR{ is a little Mmfmed A low £ox’wa.rd imped&nme is requﬂred &lomg wzﬁ:h a an-.

difiuamn cap&city. The p@tcmﬁomemr (1%} w uaed to &xeﬁ; the eutpu& levcl to Q V.
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The trimmer c&péciﬁg (&3 pmvﬁdea hxg‘: Erequemcy compematwm. |
With the trimn\mfad‘juste& for about 10% overshoot on the outpm: pulse, tzge ob-
' @@W@d gimtime o_f the amp_ll.‘.fievr iz about ﬂ.3 mec:‘ However, the pulse generator
- and osciuwcope have a cdmbirsed risetimae of about O.IB.nsec. The r.‘(iwtime of the
amphﬁef alone then is about 4 nsec, _ | |
The cloged-1o0p gwm of the ampMmr as determined by the feedback
esistor (R@) and the series combination of R3, R@ and the d\yna,mic resistance

oi CR1, is typically about 44. The open-loop gain im about 66,

| PERFORMANCE

A Hewlett-Packard ZiSA pulse ggeaerator and a Tektmmx 66i sasmpl ng
cscilloscope were used to obtain the perfo?mmnce characterzstzcs of the ampﬁ;ﬁi@‘f.
The ﬂm@ and fall time of the ampiifiér output are shovwn in Fig. 2. J:“z;.gu:e 3
shows the amplifier ouﬁput. &é the input voitaQ@ is changed from 10 mV to i@@ mY,
then to 4.0 V. The overshoot on the saﬁuraﬁed outp;ut‘pul@.e is due to ?iischarge of
the cap&city. of the zener &i@d_e CR3. A piot of the rise and fa}.l times ﬁaieh thpuf ’,
amplitude i chown in Fig. 4. Th@ rise and i&lﬁ times are both about 4 nsce up
to an output amplitude of 1.0 V. A, gain lineaxiey: curve iz shown in Fig 5. At
the ﬁ -V Quﬁpu., amphmd@, dcpa.rmre from lineariﬁy ic less than 10%. o

The noise level was meaamr@d with a Boonton Model-94B rf voltmeter, o
which kas a b&ndwﬁm&h of 50 k.c to .»00 Mc. Thé equivalgnt noise level at the input

was eypic&ny about 40 w
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Fig. 1. Schematic of the amplifier.
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Fig. 4. Rise and fall time vs output voltage. v
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(a) {b) (c)

Fig. 2, Rise and fall time of the amplifier output.
(2) Output pulse - horizontal sweep =5 ns‘e<7cm; vertical=50 mV/cm.
{b) Rise time - horizontal sweep=0.5 nsec/cm; vertical =50 mV/cm.
(c) Fall time - horizontal sweep = 0.5 nsec/cm; vertical = 50 mV/cm,

i

(a) (b) (e)

Fig., 3. Amplifier outputs
(a) Input voltage =10 mV; horizontal sweep =20 nsec/cm; vertical = 20 mV/cm.
(b) Input voltage =100 mV; horizontal sweep =20 nsec/cm; vertical =200 mV/cm.
* (¢} Input voltage = 1,0 V; horizontal sweep=20 nsec/cm; vertical = 500 mV/cm.
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Fig., 5. Gain linearity curve.
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Fig. 6. Amplifier layout.
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