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c} What percentage of the time does the diode conduct? 

--- I / t 
/ 

I 

/ 

Assume that -r·= RC>) 1/60 second and that v 8 has been presell'lt 
for a long timeo 

a) What is the 'Joltage across ihe c~citor? '25 VOLTJ 

Wh@t is the PIV across the d.iod~O VOLTS' • ~ b). 

c) Sketch the output-voltage waveform. 

v ") ._ .. ) ··~· ') r; i ' . r·- - 0 'C'\- • '.,~] '}'' 

V -- -·oo 
() 1. 
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-:a. 

-'A 1/ 
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I 

V8 is exp~cted to vary between 25 and 30 vol~so 
The. zener diode is used to regulate the output voltage at -15 
volts< For good regulation the diode current should be grea~er 
than l rnA and the power dissipated in the diode must not exceed 
J25 mW~ Assume that the diode voltage remains constant st 15 
vo 1 t s Q 

a) What is the ~aximum permissible value of Id? 

b) What value of R should be used to assurne proper circuit 
operation for "worst case" conditions? 

c) What is the maximum toad current IL for "worst-ease" con~itio~s? 

() 



b) What power is delivered to the transistor under the conditions 
o1' part (a)? 

Ips;~ t, ~A Vn 

~P = -to v~Hs \/ - c) 

v~m =-4 1{ 

vds 
ll. What is the small signal voltage gain v

1 
of the amplifier when 

I v 1/ < < I v p l ? 

Ipss = t~A 
')1 -:: -6 v~ll:; 

7.r = 0./ 41, ~.ut 
I 

\ 

zok 
-~-"•·\tvA~..-·~: 

-=- z v 
L+ 

Note; vds is the signal component of th~ drain-source voltage" 
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Electrical Englneeri"9 Uert 
R n s e -llu l m a n 1 n ~ t i t u t. e •> f 'l' e c ,. 
Terre Haute. Indin"a 
March 2~., 1971 

h262 ~ Electronics I - "-··---J iz no. l 
osed~ooks~_::.... ten minute~ 

A snrnewhat less than ideal amplifier is shown below 

cnnnceted between a snurce and a l~ad. for the cir-

( a) the v" 1 tag e u a i n ,, Av = V,., IV i n 

(b) the current ga:fno Ai;& I,/Jin 

(c) the power gain,, Ap= PLoAo/Pfrnrn source 

(d) value nf flL which wnuld draw maximum power from 

the nutput of the amplifier. 
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C.{_) n1 ~e ?..? t e .~ u l t. :'2 h i e v a ~ he ~ f $)I' ""v ,r j ~·\ ~~ 

qu::.e;;eE;nt ope,.·<.li:int; ('l.'.'.:l·,~ r.,.f X;; .c 

k!iown Ya.~~.H~r: 1)f' Vp, ins~::, 111Hl i\l .. 

1~i.ieJ? ~;re 

( b j 

t ,. fl ru; 
•') mf~ .: ... 

'?;.•j ~) 

i ::; ~~or ~~ (~ 

" <• nd Vos 
ca ~es ~j t'(.: 

lha i. 'i 'i. lid. J 1 ~I<.! I 

~ 1) vo.~ t :.~ U?_._;.·· ' 0 

0): J JJ th?'Y0f; e: !t l~ )!.'i._; 

~~ n~ 0 ~'J ·: h t :~~ e ~-; ~~; / l b' 0 ~~' ~ ... i~ C· ~ e r.~. ?:) L f. 21 ··.~. 1J '~. l 0 rl t~: t ·~ t h e > B h 'l n ~~ t ·r l c l 0 r b '~. ~\ ~) t 

h n :l i u l n g ~. t1. ''- n !fl p J .i t ~, e :. · .. 

(a } u b :l'. lJ \) t b 0 y u Li C} :1. ·~: " <) )" :J ~'1 ~· u 

<;lld i?;, \,iO) dJ;;·, !{ ~· :i. r.J.r.~ .. 
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.,f 0 
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I 

-·D 
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When the amplific:r· i~ comp:~0ted clHH:;t; th:d quie:Jcen~-· 'COIH~::.\ .. ::'::H>,'· 
to see if they i:lra I 0 ;;;; 2 rnA ~lnd v05 ~ H} Vo llecord th~):'n 11:" i•i :;,,. 

Explain IHIY differc:::nce between measured value:S and desir,p1 V.J 't:1r::: 

(b) Apply an input i'l:,\grwl from the fii'.HHo generator at 1000 lho.. <dir'; 

measure the small signal gain of the ampl:ifierL. Ob~erve ... i;: 
V0 waveform on the CRO at all times. 

(c) Increase tbe input signal to the amplifier until d1~toTt~un 
is plainly vi~ible in the output voltage. Record this ~iu~~f 
leve! and how it wa~ measured" Sket•;h the output ~JllVefonll .. 

(d) Under small signal condition:s ~:.dculate the theoretical ·,J<J)I ,.,l•;ft} 

gain of the empliffer. Rd mu£t be accurately know» for ~hij; 

glcuJ.? tion" 

(eJ Check the frequency re~ponse for the amplifier. Compute ih~ 
low and high frequencie~ where the voltage gein is 707 tim~t 
that at 1000 Hz. 

(f) Remove the so~ree bypass capacitor snd obserye bow the t<',i<~r.-. J;uH 

of the amplifier is affected. 

(g) Mea:;)u:re the output impedance of the amplifier nt 1000 Hz wi d1 
and withou~ C8 connected. Monitor V0 at all time~ whil~ pe~
forming thi~ test. Reduce Vin If necessary to iniMre small 
~ignal operation, 

(h) Mea8ure the output conditions under the same conditions a~ in 
part (g) " 

References~ 

At?gelo, E .. IL, '''Electronics: BJT's, FET's, <HH.J f~!ieroc:lrcu:!ts. 
McG:n:tTH-Ui 11, N ~ V. 1969 .. 
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1\?i':a>-o Bon\!.::::, A.l1i5i<im;; 

Apd ( 2'7, l~~"n 

EE 262 - Electronic~ I 
Laboratory Qui~ #} 

Open nooks -- 10 minutes 

Whleh of the current~ shown below is most apt 
pa~~ing through the body 

t o b e fa t a l \'J Ill~ ti 

~ (B) ! mA 

(b) 10 mA (cl) 5 pA 

2" The laboratory notebook should not contain any caleulat1oo5, 
sketches of waveform~ or ~imilar entrie6" 

~or tru~ .. 
3" Usually !t 1$ advised to keep mo:st of your lab no"tes on rar~dom r\i!~", 

of ~~ratch paper rather than In your Jab book. 

e~ true. 

4,. Datu to be presented in graphical form mugt be plotted in the 
laboratory, 

Fal$e o~ 
!)" It is alright to label a~es on a grsph with ju~t the {~or1·eei:: 101; ;.; , 

L e ,, , v o l t l3 o r Amp e r e lie 

~Vr tru~o 
6 ., W i ri n g d i a g r a tn :'• a ;: e 1:1 • t n e c e !HHH y a s yo !I c a n us u a 11 y rem"' m he r w t- .. 1 ! 

the actual clreuit employed W@S. 

~yr true .. 

In general 3 2-~att reslwtor is larger than 

Fal!Se o~ 
c 0 

g 1'ee n, s i l v e r .. W h <d d o t' e:; t II ) :,. 



"lo fn -:;hoo:e;ing te:J~d:<; fo.r eonnet:tl.\li~!li 'it ·i~ better to u:r;e iou:,; '·'~': .· 
tic th~t tb~ ~lreuit m~y be laid uut Jor9er on the beneh. 

~- truf>, 

:~q)o Gene)·ally spe~Jd.ng. a ground (JOint. ~hould be provided nenn n·~~~ i·:·,·· 
termi.n~Js 9i a !ow._level circuit.. ~and all ground.lng $hu~ttd be: }1·1~~''.:. 
thi~ one point only" 

~·alae •& 
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EE 262 -- ElectronicH i 
F.:s;pe:r!rne!lt No" ~ 
COMMON EMITTER AMPLIFISR 

your 2 N 't 18 t r n n ~ is tor e i i.. he r <) ~~ . : ~.~ ~ ! 

2 .. D e ~ i g n a e om m tHl e m :l t t e :r t :r a n :s i s: t o :r u ~ :i n g t h e f< '" ~~ t ! , , , · . : ; ... • , ' , , . · 

'I'Iile inl.!truetor will give you the quie~cen!. ftOflj,; nc''t'' • .,:·: 

circuiL The beta epre~d for tbi~ tran:sl::n,,n~ ;:,\ ·1 1:)'.)./ : 

desig~ based on these v~lues. 

\ "\f .J r-;-
r----r.:.=~ v (. t:. 

~ ~ . ~R.A". 

-u- 1 ~- -~-~~ 

J• tt~:=~F-~ 
3 , B u :il d t he amp 1 i f i e r u s i n g s u b s t i t u t i o il b ox e :s a n <i YM'1 ; n r :c: ,, J ·. ' 

quiescent operating conditions" Comment 011 'd,J"2;:·r ;t<:j"c;· )f()·r~,, ,.,, ' 

desired values" Experiment w"lth the value nf 1:~ 1 :,.t1 ;;;: ·' :::,,"! , ' 
make the quiescent operating conditions better. 

4 , Me a s u r o t h e v o 1 t a g e g a i n of t he a m p U. f i e r ,, B ~..: tHl n: r . . , !>: .· '.) 1 . 1 , · 

en the output voltage at all times. 

5, Measure the frequen(!Y :r:esp<Jn:-;e by noting the upper :11i'~ , ::lv: ,, it. 
frequenciE"So 

6, Increa!Je the input voltage until distortion i~ noted. t'lccc!'li ' 1 

value of vin· 

7. Display the voltage transfer characteristic. 

v t• \ .i·l I c' [ !< b -t (I -1(:3, ) R ¥, 



., 

E:1ec t~'ilJa'J. :-:ne.l,.,_,~: iY_;:· :> n['; 1 >eu ;; , 
il. Jf:G·=Ii:Ullll&..D ·u·1:\ ·i, ,, of '1'i·ch. 
To.rr'o Hd.Ut6' i' Ind"lHi)~·. 
I·:gy J..7 9 lf-)~?1 

E8262 - Elentronlcs 1 
Hmo.m.rork proble:m 

lJes:te;n a t~<'.Ln.zistor nroplifier using the c:.\·c·nJ1!;·;_ .,llu\•f,· l)e::.-) 
a.st:mrolng th1:1.t the bets. spY'e2.d ofthe trA.ne.t:y:(,.u:c .: '!.0 ~i! •. 

rl'he, mnxirrn11n Ic is t; o 'b·e 2 ~.4 rnA anJ the m:i.:u.:~ nHr•t: _i r; 'il'> !Y 
2ol rllAo Assume a vnlue of ,,65 V" for V " T:r.l\ :.!l;(_y li/1,:~ 1 .•• ;'( 

the effect of' IC""O() '['he minimum value 81' '1 
1, 1,, :u1 L1 fir C ,, 

Partition i1n + R.i:'~ such that H =- o25 R o _,_, 
1, o e c 

i'1fter tho amplifier in designed. .. compute th~-, wo;·:: -: -;:11,;: ..• 
!1-.' 

quJescont conditions EU3suroing the two vall.lO>J <;,t}" i.::.- 1: .. -.\ · ·3d 
also assuminc.; that V varies betuoen o 59 t'->~td ,, '?",:t. \r., 1 ,, ,~;; 

us n.lso assume f'o'h tRo purposes of this prob~V--ji.ll :it::;: \ ::c: 
may be expected to vary bet~,men 18o5 and 2L,O V., 1';;::,'--i'·''"c~: 
that tho actual ''alues o1" r•eslstors calculated in I;~H;; ,J(:.:' ·, ~~ 

.pori;ion are available and that their values t:?.:r•o (,_,:n<':\-.. ''}Y: du •i' ,.,·; 
changeo 



r -- -_...:=--
PUR (JIJ£ 

A {H x N) comple:;.; r,;ocHici·.smt lkHTb:. 

B (N }( NX) comph1;.o, d.s:ht.·~h.:JnJ s'.de ;:;:n<'ly" 
X (N ~ NR) cornpiex 4Hri!'J' hn- rr·ettH'n trJ' ;;:r,i),;U.:·',\ .... ', ... 

ND the nL"<nter of rows f(:tr the 1Ur<.1;rs l\, ~~. ,•1;·,,; >: )?; :'!;:: 
dimensi.on !ita:tement ln tha usei' pro~p-t'1rrL 

N the number of l!GUath.~ns to ba ~:c1v*'cL 
~!<', the nwnb~r of dght-~~'~nd side~; to I:H:: ~·itj)'>l.~:;:·! :\ 

5 intege;· vlldabie rct(t;n:ed f':\~n~z!f::ro Ci~-~~)" ,r ::•:>':::··· !'.; 

aingulc.•r to rr..;chio1~ a;;:cun!lcy. 

At e)~ccution time, the ~~ietd l~c!gth of yo~,lr pro':]t"'m 'rJ:, ( !· ,., •':' 
creased for temporary ~torr,g~ nw~·d~J i.;;y th~s ~i·H~zr~tvi}c>::•. 

The 1natrix A Is. factored into lowF.lr .. 11d tJp~·~( :td:;::n~w i·'l" H· .. ;; ::·· : ( :: 
l and U and then th~ equ&t ions U:--~ !'!Md fJY,;""z ·iH,r~ oH'} hed i, ~~ ':u: t, 
Do~ble prscision accumulfitian ~"lf 'inne:~- pr~1ducts ~~~d i:!'":'HJ't:l.;,· r·' · 
f:inement ar~ used so solutions ar·~' ver·; <I<' .. ClJ\"iHr.:: wilr:~:·-~·~·~;.:>;· •:: :;" 
returned equal to zero. 

Writ ten by Oav id S. D<.>dson. 
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Ele,.iJ.;;.•ica:J, Enginse;:"·ing Depa::r-tme:nt 
Rose-Hulroan Institute of Te!Jhnology 
Te:t>J:•e Haute': :Cndlana 
May 4 9 1972 

18. 19 72' 4 ; 00 PIVI EJ:M' 

Let '.AS analyze the hid·f1 speake~ system shown t:o see :tf 

it tJ.-.ouly, :;.•a produces the stJund put into it.. Assume that 

the audible sound out of each speaker is I5;i )1 whw.~e i .·1.!::! 
j 

the current through, the speake::..•Q Assu,Jle ·that e::tcb. :3pealn'>:r.' 

bas an impedan~e of 16 .f j 0 Ohms at ··all frequencies. (A 

rather :Pad.ical, but simp15.fyi:ng assuroptionu) Fo:v ea·c:h 

signal from the amp~ifier Q(jmpu·ce ·and plot the 1.;.umblned 

sound from both speake~s on a. l:jheet of g:.•aph papal· Ol!. wh:~.<~h 

.:ta also plotted the o~l':i.gina1 fu..'Tlction.. Assume that; th~ e.:-;.;;· 

successfully pe:r-forms a non--'1:1eighted .addtt.ion of th~ sound 

output of the two speake~"'s. Ou:,· assumtion al:l the.~; the >lav-e fer:. •.;:. 

we •1~e inte:~:"ested :tn a:;.oe all. non-sinusoidal, period;i"l~ 

runctions of timea 

~1rA-L 

C O"'-"fOk e ,;:r 
(b) 

(c) 1·\ 1000 H~ t<Va'vof'o:em f~c··om ilJ:J.:J ltfl.ti"iioc1.l :l.:ns t:.,cumG:o.t 

f:t';,)m the follu1.v:Lng li ~· t ,. 



Electrical Engineering Department 
Rose-Hulman Institute of Tech. 
Terre Haute, Indiana 

SUBR~UTINE F~RDE computes Fourier series 

coefficients for a periodic function of time 

defined by an array of sampled values. Usage is 

as follows: 

CALL F~RDE(F,NF,TDEL,START,PER~D,W~,A,B,NW,DC) 

where F is the array of points defining the function 

in the time domain; NF is the number of values in 

the array NF; TDEL is the sampling increment in the 

time domain; START is the time corresponding to the 

first point in F· I PER~D is the period of the func-

tion described by F· I w~ is returned and is 

21f /PER~D; A and B are arrays of llsine a ndc'ZJS i ne 

coefficients respectively. NW is the number of 

coefficients you want computed; and DC is the zero 

frequency or "d-e value"· of the Fourier series. 

A and B must be dimensioned at least NW. Presently 

NW~200. The method used is brute force. 

JHD 
4.12.72 

-



Electrical Engineering Department 
Rose-Hulman Institut·e of Technology 
Terre Haute, Indiana 

SUBR~UTINE INTEG finds the area under a curve 

defined by an array of sample values. Usage is as 

follows: 

CALL INTEG(FUNC,N,AREA,XINC) 

where FUNC is the array of points defining the 

curve in question, N is the number of values in 

array FUNC, AREA is the area found, and XINC is 

the sampling increment on the abscissa axis. 

The method used is Simpson's one-third rule~ 

-~ 

JHD 
4.12.72 
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P@LAR Electrical Engineering Dept. 
Rose-Hulman Institute of Tech. 
Terre Haute, Indiana 

SADIST System subprogram 

0 

~ 
SUBR~UTINE P~LAR(RECT,P~LMAG,ANGLE) 

Inputs: 

RECT - A complex FORTRAN variable 

Computed values: 

P¢LMAG - the magnitude of RECT 

ANGLE - the angle of RECT 

This subroutine converts a complex number from 

rectangular to polar form. 

JHD 
10.4.71 



AMPR¢P Electrical Engineering Dept. 
Rose-Hulman Institute of Tech. 
Terre Haute, Indiana 

SADIST System subroutine 

SUBR~UTINE AMPR~P(Yll,Yl2,Y2l,Y22,YL,YS,ZIN,Z~UT, 

AV,AI,AP,APA,API,APT) 

Inputs: 

Yll,Yl2,Y2l,Y22, the network y-parameters ) 
) Complex 

YL,YS - source and load admittances ) 

Computed values: 

ZIN,Z~UT, the input and output impedances) 
) 

AV,AI, voltage gain and current gain ) 

AP Power gain ) 
) 

APA Available power gain ) 
) Rea 1 

API Insertion power gain ) 
) 

APT Transducer power gain ) 

This subroutine computes important properties 

amplifier (two-port) given the y-parameters. 

JHD 
10.4.71 

Complex 

of an 



YZ~RZY Electrical Engineering Dept. 
Rose-Holman Institute of Tech. 
Terre Haute, Indiana 

SADIST System subprogram 

SUBR~UTINE YZ~RZY(All,Al2,A2l,A22,Bll,Bl2,B2l,B22) 

Inputs: All,Al2,A2l,A22 - Y or Z parameters (complex) 

Computed values: 

Bll,Bl2,B2l,B22 - Z or Y parameters (complex) 

This subroutine converts from y-parameters to 

z-parameters or vice-versa. 

JHD 
10.4.71 
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ZT9ZT Electrical Engineering Dept. 
Rose-Hulman Institute of Tech. 
Terre Haute, Indiana 

SADIST System subprogram 

SUBR~UTINE ZT~ZT(Zll,Zl2,Z2l,Z22,Zl,Z2,Z3,ZM) 

Inputs: Zll,Zl2,Z2l,Z22 (Complex) 

Computed values: Zl,Z2,Z3,ZM (Complex) 

This subroutine gives the elements in the T form 

of the z-parameter two-port network. 

JHD 
10.4.71 



EE-215 

Electrical Engineering Department 
Rose-H~lman Institute of Technology 
Terre Haute, Indiana 
March 15, 1972 

Notes on Computer AHsiguments. 

Feel free ~~ ~and in your computer assignments ahead of 

timeo When you've begun obtaining output you May check witb 

the instructor to see if your results are correct. Use as 

many significant figures as is required for the problem. 

Hand in all programs still accordion-folded as they 

come from the computer center. Always include banner page 

and day file on CDC6500 jobs. If you do not own a computer 

center manual, obtain one for the course. They are available 

in the Bookstore for $1.00. Any material you're handing in with 

your programs should be slipped inside of the folded computer 

output. Be sure to put your name on the front of your output. 
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MACE 
~~~--------(~let 1 AlA'-) 

OPERATING SYSTEM 

VERSION 4.1 

JOB ORIGIN - EXPORT/IMPORT 

--------X_ ---------- X RRRRRRRRRRR RRRRRRRRRRR JJ MM MM 99999999 000000 
XX XX RRRRRRRRRRRR RRRRRRRRRRRR JJ MMM MMM 9999999999 00000000 
XX XX RR RR RR RR JJ MMMM MMMM 99 99 00 00 
--------~----- ------ ----------

XX XX RR RR RR RR JJ MM MM MM MM 99 99 00 00 
XX XX RR RR RR RR JJ MM MMMM MM 99 99 00 00 

----~-- - - ---~--

XX XX RR RR RR RR JJ MM MM MM 99 99 00 00 
xxxx RR RR RR RR - - - - -!_.!_ __ M_M_ ___ MM 99 99 00 00 -------- ------- - -------- ------

XX RRRRRRRRRRRR RRRRRRRRRRRR JJ MM MM 99999999999 00 00 
XX RRRRRRRRRRR RRRRRRRRRRR JJ MM MM 9999999999 00 00 

-- ----- ----------- ----- -------~ 

xxxx RR RR RR RR JJ MM MM 99 00 00 
·--- ------------~- __ XX ___ XX_-~-~-- RR g_R 

---
RR RR -~-~J__ Jo1M - MM 99 00 00 

------

XX XX RR RR RR RR JJ MM MM 99 00 00 
XX --- - ___ _X_X_ RR RR RR _ __ RFL_ __ JJ -- MM MM 99 00 00 -------

XX XX RR RR RR RR JJ JJ MM MM 99 00 00 
XX XX RR RR RR RR JJJJJJJJJJJJ MM MM 99 00000000 -- ~-- --- ----------- --------- --------------

X X RR RR RR RR JJJJJJJJJJ MM MM 99 000000 

==============================================;==========================================:========== 
==================================================================================================== -------- ------------

==================================================================================================== 
==============================================~===================================================== 

==================================================================================================== 
----------------- ------- ==========================~========================================================================= 

12 

11 

10 

9 

7 

---------- -------- ---- ---- ----------

--------------------------- ---

-------------------------------------------

---------------

6-------

5 
4------------------

1 

----------------------------------

-------------- --------·-- ----------------------------------------

-- - --------------------------\----------------

\ 

/ 
--- -- - ------ -- -----------



000002 
000002 

-----=-PR=-:OG~AM_ TRA_t-1_!> ( I}'Jf>l)_I_,_OUT PUT, T APE2=I Nf>UT, TAPE 5=0UTPUTL ___ _ 
DIMENSION SAM(2,7l 
WRITE (5,30) 

000006 FfE ADT 2 ;-1 o f v o , B f, B 2 , V c EM I N , X I Cl , X I c 2 , xk , vc C 
----=C~SAM (MIN) B1,VCC1,V01,Rll,R21,RE1,RC1 

C (MAX) -- B2,VCC2;voi,RT2~R22-,RE2,RL2 ---- ----- 1-.. r 
-----'0=--0=--0=--0=--=3=--.c2=---_C ___ W___,~-'-'~~~--=-=D ( _f,_Lt~ ~~~~~~-~~ th t~ ~) ~ ~ ~t~ ~ ) INTO SAM-~ -- _)G~~J~--7~,_:_1 __ -----------------

000045 ----~l_DES~N(V~C~B!,B2t~CE~fN~I~1~-,XK,R1tR2,~RC~'~RE~'=SE=-=1~,S~E2~'---~~~-~--~~~-----~ 
2XN,RB) 

C DESIGN COMPUTES VALUES OF THE FOUR BIAS RESISTORS IN A COMMON-EMITTER J:C{ = ~PA 
----------::--·-----:=-=----:--:-----· ---- --------- --- --- ----- ----- - - ---- -- -------+--{--'-e"'--=-"---=----'---'----~-----

\__ __ C ___ T....,-cR_A..N5JST~R AMPLJ_E~~-~ 
000065 WRITE(5,90) R1,R2,RC,RE ------------------------ ----------- l(.:t:C2~--== EfflJ 

---------=c---=F-=-1-L-LI NG -fN THE R-E-sT oF SAM - --- -------------- -- -------~ 
C STDVAL COMPUTES CLOSEST STANDARD 10 PER CENT RESISTOR ---------------------- -------- ----------- -- -- ----- ~-----------~-+------ ---------

000101 SAM(1,4l=STDVAL(R1)*0.9 
000104 SAM(1,5l=STDVAL(R2l*0.9 

---::-c-:·------ -- .. -------- ------

000107 SAM(1,6)=STDVAL(RE)*0.9 
----------- -~-----------

0 0 0 112 SA M_(_l, 11.= S I.P '(Jli.J R C l _it-:=-0-=-. 9-c:----__ 
000115 SAM(2,4l=STDVAL(R1l*1.1 
000120 S_A~J_?, 5l_:=_~_I_DV ~!-_(_~fJ_*_1_!_1_ ~ 
000123 SAM(2,6)=STDVAL(REl•1.1 --~---~~- --~~~--:-:=:--::=-

000126 SAM(2,7l=STDVALJ~!~ --~~--------- _ --------~--------------~-----
000131 ~~~~0=0~.9------------~-----------

c DO-LOO~S COMBINE SAM INTO 128 
--,----=-=~-,-----------,-- -- - - ·- -- ·--------- --- -

000133 DO 12 11=1,2 
SETS OF INPUT PARAMETERS FOR ANALYZ 

-~~----'=---'~---------------------------------------

____ 0:-0:-0-'1:_3_4 ____ -------·- ___ B_::_~A_M _(l_ l} _1 __ ) _________ _ 
000136 DO 12 12=1,2 
000137 VCC=SAM(I2,2) ------ -- ------- -~-------- ---

000141 DO 12 13=1,2 
000142 VO=SAM(13,3) 

"' 000144 DO 12 14=1,2 
"' 000145 RI=SAM(I4,4) 
---~o~o~o~1~4~7~-- DO 12--i5=f,2 -- ------------~~~~~F~~~~~~~~-~~~-

~gg~~~ -~~A~!~:~--------~-- ------------------------~3-d_/_I_F_(+k~.-~~C~--ff~--C-2~~~-3~d~~~)~3~~-~~,~~~~~ 000153 RE=SAM(I6,6) I 
--~----- ---------- ----

000155 DO 12 17=1,2 
000156 RC=SAM (I 7r}J _ ____ _ -----~----~--___ ---~---

c 
c 

ANALYZ CALCULATES QUIESCENT OPERATING POINT FOR COMMON EMITTER 
TRANS I SI_O~ _ _A_ME_!::Ifi_~B_ _ ______________ ----------?""'--~---+---'J;i'-c-· _C_M_r !ll'_:::.---=£c=---c_m.-'-'--"---'--') ____ _ 

ooo 160 ~vee, B_!.R1~ ~c:_,_R~YDtX.!_~_E_Q_t~U:D'.~g_t_fiB_,J<~, S~~aJ------------ Gp!f· ~~ '-/ & 1 
____ 000175 WRll~~~ll~~3~~~,j6,II~~'~E,m,sE --=--------~~~~=-~-~~~-----=~------

000227 12 CONTINUE 
___ _:0::.....:0::.....:0::....:2=---4_:_:5::__~- _ -~ F 0 R MAT _L8_ F7. ~ )_ 

000245 11 FORMAT(6F10.4) 
____ 0_0_0--'2~4_5_~_~3~0~F~O_R_MAT(' KOBERT~J·-~~L_U--~E3~3~l~rf,/l --------~~J_&~ __ y_~~C~E~~~~~~~~-~~~~----~ 
____ o_·o_o_2_4_5_~--9-o~2~F~,~~R~>M_A~(2~~'R1=~~~~0.4~~,'R2='~FlO.~~~X~~~~~~:~'~''R_E_=~

1

-'_F_1_0_.4_\~-~~~--A~)y~~u~f~~~/~~~~v-'-~~~~~~-----
____ o_· o_o_2_4_s_---+-----~-9Mi~~:~l~; ,J ~-~-~~1; ~~: ~~~::: ~i~: ~~~-~:! ~~~~-: ~~ ~~~-t~~~~~~:_!~-~~-~:_,_;d-~-E_'_'_I __ LJ __ ~~--------~~ r~vlr. 

12 y 4 X ' I s E = I ' F 1 0 • 7 ) -:I: c.JV\fv, .A"'-" I-~ 
11 ___ 0_0--'0'-"2:__4:_c_5_---+-- S T 0 P d 1 ::::::M LE~N-G_T--H~:~:~:~L-:-6-i~-~~-~~~~~~-8--U-F-:-E-RS_-_-_-_-~ - -~ ------- --------~~-----~~a-,--T-~-(--~-J-/_O_O_J~~~-~-~-~~)~~-~-~~.~~----
___ _,0,_,0,__,2._.4'-'-7_,_7 ____ -~- _ WU1P 

: ___________ n_ ______ __ _ _ fcP~~~~~(//1/IIi~ /+f111PI.JF~€/SfJ_-- __ 

' nH-- \ <- -- --~-=-----_::--<;_c:___ -- ~:.t~~ ;;;~:~:::A~~>%'/-



UNUSED COMPILER SPACE 
026100 

--------------- --------- -- -------- ------

---------- ------ --~--- ---------- --

LOAD MAP. 09/23/71. 11.32.00. 
------ ------------ ---

FL REQUIRED TO LOAD 16700 
----------'-F_...._L_R E QUIRE D TQ R Ut-i~ _lllOj)_ __ 

INITIAL TRANSFER TO TRAMP 
-------------- ---

103 

FILE 

I ~C:' M 
-- -- --------+-----~~4-.IJL'---'--'-'~II--+-"-------''-4---+'--_L_£__::_~-----__L_------

-~-~c 4. 4 ~'~11W:1 ~ ;t_;2 • ) ;I) 

-----~~u __ (tJ V'c E,, muv./ J J:)) 

PAGE 

-- -_· -~=~t: __ _ 
1 

BLOC_:__:_K __ _ __ A[)QRES_$_ ____ j.~NGTH 
-------- - ---------

--~-TR~MP ____ ___ 102 __ Z4 1] 
STDVAL 2601 173 
ANALYZ __ 2774 _ __L03 
DESIGN 3077 112 
ALNLOG 3211 67 

--~ ---- --- - --- -- --------

INPUTC 3300 102 
KODER 3402 1247 ---------~-----
KRAKER 4651 1174 

/SCOPE2/ 6045 0 
- ------

LGO 
LGO 
LGO 
LGO 
SYSLIB -- ·-----

SYSLIB 
SYSLIB 
SYSLIB 

SYSTEM 6045 1076 SYSLIB 

------------------

--------------

________ _::_S_o__:IO=-'$"'--=-=c- ____ ]_!4_3 ______ 142_~---~'r'__S_bl_B _______________ _ 
"' OUTPTC 10570 72 SYSLIB 
"' RBAIEX 10662 41 SYSLIB 

--~~~~~~~~--~---~-~~=~~-~-~ -~ -~-- -- ~ ~~ ~- ~-

SQRT 10723 43 SYSLIB 
GETBA 10766 17 SYSLIB ------------------------ --------------------------------------'-----

12 

11 

10 

9 

1 

7 

-----------~-- -------------------------- ---------------

----- ---------------

------

--- ----------------------------------

6--------

5 

4 

3 

----------------------------------



Rl= 142.0987 R2= 40.8834 Re= 4.6061 RE= ~_1_.1215~~~~-~~ _ 

Bl vee1 VOl Rll R21 REl Rel -Ie= 2.4655277 VCE=l0.8547923 N= 7.3138219 SE= .3511744 
---------~--------- ---------- -- -------- --------- ~----

Bl vee1 VOl Rll R21 REl Re2 -Ie= 2.4655277 veE= 8.5371963 N= 7.3138219 SE= .3511744 
Bl vee1 VOl Rll R21 RE2 Rel ·IC= 2.1494189 veE=l2.0139806 N= 7.3138219 SE= .3086638 -- -~----- -------------- ------ - -- - -- -- =--=-'-----------=-..:~-:....=._::__c:._-=--::____ ___________ _ 

Bl VCel VOl Rll R2l RE2 Re2 Ie= 2.1494189 VeE= 9.9935269 N= 7.3138219 SE= .3086638 
___ __:::::_Bl VCCl VOl Rll R2_2 __ RE _ _!~_L ____ ~I~=_?!_79J8?77 VeE= _9!1!Lt__9317__ N= 8.5622206 SE= .3865851 

Bl VeCl VOl Rll R22 REl RC2 .. Ie= 2.7918577 VCE= 6.4905855 N= 8.5622206 SE= .3865851 
B 1 Vee 1 V 0 1 R 1 1 R 2 2 R E2 _ __B_~_l ____ I_C _=_ 0_4 5 1_ Q_6_0_ 5 ____ V C E =_1 0 !___3_JJ9 0 6 _!)__ N = 8 • 56 2 2 2 0 6 S,_,Eo_= _ _,.c-=3:_:4,___,1,_,7--"8'-"8'-"8~-----------
Bl VeCl VOl Rll R22 RE2 RC2 Ie= 2.4510605 VeE= 8.0279096 N= 8.5622206 SE= .3417888 
Bl vee 1 VOl Rl2 R?J _ _REl_RC l _____ I ~= ?__._4:_65?2_77 ve~_:::!_O. 854]__2_23 N= 7. 3138219 _ _,__S=E_= __ -=-• ==-3==--5=-1=1__,__74--'--4_:__ __________ _ 
Bl VeCl VOl Rl2 R21 REl Re2 Ie= 2.4655277 veE= 8.5371963 N= 7.3138219 SE= .3511744 

---~B::...:l::.__V.:_;e::...cC=-.:1::_ VOl Rl2 R21 RE2 RCl Ie= 1!1494189 VCE=l.2.0_!_!98_Q6 __ N~_}_.~_l_28219 ____ 51:=~~·~3:....::0:....::8~6:...:6:...::3:....::8:.._ _________ ~-
Bl VCCl V~Rli-R-21~RE2 ___ RC2-- -Ic=: 2.1494189 VCE= 9.9935269 N= 7.3138219 SE= .3086638 
81 VCel VUl Rl2 R22 REl Rel -~JC=_~_!__791~51_"L __ VCE= 9~1_14_931~ _ Ji=J3.56222__0_Q_~E=_ ._3~=8==65=8"'--"'---51 __________ _ 
B1 VCCl VOl Rl2 R22 REl RC2 .rJC= 2.7918577 VCE= 6.4905855 N= 8.5622206 SE= .3865851 
Bl VCCl VOl R12 R22 R_l_?__B~l_ ~--JC= __ 2_!__Lt_51060_5 __ VCE_=l0.33l9065 N= 8.562_2206 SE= .3417888 
Bl VCCl VOl R12 R22 RE2 RC2 IC= 2.4510605 VCE= 8.0279096 N= 8.5622206 SE= .3417888 
Bl VCCl_ V02 Rll R21 REl RCj _____ 1_(;_=__2.435_Lt!i9~ ___ Ve_E=_ll.Ol_494_'t_L N= 6.791406Q~ _ _g:=~-~·=3=5_,._1_,._1...._7_,_4_,_4 __________ _ 
Bl VeCl V02 Rll R21 REl Re2 IC= 2.4354895 VCE= 8.7255840 N= 6.7914060 SE= .3511744 
Bl VCCl V02 Rl1 R21 RE2 RC!_ ___ _!C:::_l__.__t~~23l_~ ____ \L_CE=l_~lt>_Q_009_l __ N= §_. 79__,1_,_4_,_0=6=0 __ ><._SE~=----'·=--=3"'""'0"-'8"--'6~6=-=3'-"8'-------------
Bl VCCl V02 Rll R21 RE2 RC2 IC= 2.1232319 VeE=lO.l641717 N= 6.7914060 SE= .3086638 
Bl VCCl V02 Rll_IY__I~ RE_l_RC_l __ ~I~= __ _f!_7634588 ___ v_eE=_9.266}430 N= 7.9506334 SE= .3865851 
Bl VCCl V02 Rll R22 REl RC2 -IC= 2.7634588 VCE= 6.6686917 N= 7.9506334 SE= .3865851 
Bl VCCl V02 Rll R~2_2_~~2 _?.j:l__ Ie= _ _1_.426].2_~_2_ '\fCE=_~_47Q9_38§_ N= 7.9506334 SE= .3417888 
Bl VCCl V02 Rll R22 RE2 Re2 IC= 2.4261282 VeE= 8.1903781 N= 7.9506334 SE= .3417888 
B 1 VC C 1 V 02 R 12 R 21 RU __ R e 1 ________ I_ e = ____?_!__~_3__2lt__8~ 5_ _ __'l_C E = ll_!'J)J_'t94_~ 1 ___ __li= __1>. 7 9l4,--=0=-=6=-=0'-----_ __,S,_,E,__= _ _,.'--"'3'-"'5~1~1.___,7---'4'--'4'---------------
Bl VCCl V02 Rl2 R21 REl RC2 IC= 2.4354895 VCE= 8.7255840 N= 6.7914060 SE= .3511744 

___ __::8~1'--------'V_:::C~C 1 V 02 R l_£__R_2_l.___ R.El_~l __ .... l ~:::: _ __h_l_? .~ 2 319 y_~E ~ 12 ._l () () 0()9 7 __ N = 6. 7 91406 0 S E =--·~3=0=8=6=6=3=8~-----------
m Bl VCC1 V02 Rl2 R21 RE2 RC2 IC= 2.1232319 VCE=l0.1641717 N= 6.7914060 SE= .3086638 
m Bl VCCl V02 Rl2 R22 REl RCl -Ie= 2.7634588 VCE= 9.2663430 N= 7.9506334 SE= .3865851 
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Bl VeCl V02 Rl2 R22 REl Re2 -IC= 2.7634588 VCE= 6.6686917 N= 7.9506334 SE= .3865851 
Bl VCCl V02 Rl2 R22 RE2 RCl IC= 2.42~l~~g__ __ _'l_CF;_=:_l_Q~U.Q9~6 N= 7.9506334 ---"'-S-=E-=_~·~3_.!.4~1--'-7__,_8__,_8-":'8 ______ ____,_ ___ _ 
Bl VeCl V02 Rl2 R22 RE2 RC2 IC= 2.4261282 veE= 8.1903781 N= 7.9506334 SE= .3417888 
B 1 VCC 2 VO l_R ll__B_?__l ___ R E l_p.e_l I_C:= _ _?~_84 5 ?_8§_ ____ \[e E~lJ. 2 2_93 26 5 __ N= 7. 6185645 S E= • 3511744 
Bl VCC2 VOl Rl1 R21 REl RC2 IC= 2.5845288 VCE= 8.7908694 N= 7.6185645 SE= .3511744 

___ _..!::tl:.-1 VC~1__JL(Jj__~jl R2_L_B_g2 _R(:l IC_= _2._Z_2_31626 VCt;=l2.43~46_41 N= 7.61856,__,4~5~ _ _,S~E~= _ _,.'-"3'-"0,_,8"""6,_,6,....3,_,8'------------~-
Bl VCC2 VOl Rll R21 RE2 RC2 IC= 2.2531626 VeE=l0.3174912 N= 7.6185645 SE= .3086638 
Bl VCC2 VOl Rll R22 R_I:J.,_Rel ___ •IC= 2.!_9__?35678_. veE= 9.4127061 _N= 8.9189798 SE= .3865851 
Bl VCC2 VOl Rll R22 REl RC2 •Ie= 2.9235678 VeE= 6.6645524 N= 8.9189798 SE= .3865851 
Bl VCC2 VOl Rll R22 RE2 RC1 IC= 2.5666929 VCE=l0.6870935 N= 8.9189798 SE= .3417888 

-------=~~:...::c= ------------ -----·------- --- ---------
81 VCC2 VOl Rll R22 RE2 RC2 IC= 2.5666929 VCE= 8.2744021 N= 8.9189798 SE= .3417888 
Bl VCe2 VOl Rl2_.~Zl_B_I:_l __ B_~L- IC=_~_-?845288_ ._----'LCI;_:::!l•2?_Q_}?_65 N= 7.6185645 SE= .3511744 
Bl VCC2 VOl Rl2 R21 REl RC2 IC= 2.5845288 VeE= 8.7908694 N= 7.6185645 SE= .3511744 
Bl VCC2 VOl Rl2 R2l R_E~ __ R(:_! __ IC= _ _?.2~}16_?() VC~::li_~}?4_()41_. _N_= 7.618564:_::5 __ _:5=--=E'-=-_,.=--=3'---'0'---'8;_:6_:6=--=3:--=8:____ _________ _ 
Bl VCC2 VOl Rl2 R21 RE2 RC2 Ie= 2.2531626 VCE=l0.3174912 N= 7.6185645 SE= .3086638 
Bl VCC2 VOl Rl2 R22 REl BQ __ ~li_= 2~_2_2~_5678_ __ '.'_Ci:=:_9~~1270QL__ __ N= 8.9189798 _ ______,.S'-'=E,__= _ _,.'-"3'-"8'-"'6'---"'5'-"8'--"'5'--"1~----------
Bl VCe2 VOl Rl2 R22 REl RC2 •IC= 2.9235678 veE= 6.6645524 N= 8.9189798 SE= .3865851 
Bl vecz VOl Rl2 _R_?2_RE2 RCl IC= f_!_?Q6692~ ~Ve_l;=_l0_.68}09J_2 __ .__ll= 8.91897~9:....!:8~-..::!S..=E_=_~·=-3...!..4,!:_17-=-8::...8:::.:8~--------~~ 
Bl VCC2 VOl Rl2 R22 RE2 RC2 IC= 2.5666929 VCE= 8.2744021 N= 8.9189798 SE= .3417888 
Bl VCC2 V02 Rll R21 REl RCl IC= 2.5544905 VCE=11.3804783 N= 7.0743813 SE= .3511744 - -·----------- ---- -~------- ---------

81 VCC2 V02 Rll R21 REl RC2 Ie= 2.5544905 VCE= 8.9792571 N= 7.0743813 SE= .3511744 
Bl VCC2 V02 Rll R21 RE2 Rel ___ I_C= _ _?_.2_Z6912__6_ ______ Vel:;::::_!_2·5~_l_4~_}_2_ N= 7.()743813 _,S~E'---=_....:!•c:3~0~8=6'-"6:.:::3~8'-------------
Bl VCC2 V02 Rll R2l RE2 RC2 IC= 2.2269756 VCE=l0.4881361 N= 7.0743813 SE= .3086638 
Bl vec2 V02 Rll R22~_B_E!J3.~l ___ •I<;= 2.89516_89 VC~.= 9~_2_9411]4_ N=:~8.2_§l9098 SE~=-~·=3.~8=6=5=8=5~1-----~--~-~-
Bl VCC2 V02 Rll R22 REl RC2 •IC= 2.8951689 VCE= 6.8426586 N= 8.2819098 SE= .3865851 
Bl VCC2 V02 Rll R2L~~!2 __ RC_l ____ I _ _c;;= _2~·5'tl1§_0I __ yCE=l0.!~2§)Z2_6 ___ N=_b__£§]_9098 SE= .3417888 ___ _ 
Bl VCC2 V02 Rll R22 RE2 Re2 Ie= 2.5417607 VCE= 8.4368706 N= 8.2819098 SE= .3417888 



81 vee2 V02 Rl2 R21 REl RCl IC= 2.5544905 VeE=ll.3804783 N= 7.0743813 SE= .3511744 
---~----- ----~---- ·- ----- --------- ----- --=---:c___::__:c__:__=:c.;::___--=-=-----'-=---":--"--"'-'----'--'-----------

81 VeC2 V02 Rl2 R21 REl Re2 Ie= 2.5544905 VeE= 8.9792571 N: 7.0743813 SE= .3511744 
81 vee2 V02 Rl2 R 21 R E2 Bel ______ Ie = _ ___?_._ 2 269756 ____ '{C:E= 1_? !_2 8_Et9_]_2 N= 7. 0 74381-=-3 __ -=S-=E_=----=-·-=-3-=-0-=8-=6-=-6-=-3-=-8 __________ _ 
B1 VeC2 V02 Rl2 R21 RE2 RC2 Ie= 2.2269756 VeE=10.4881361 N= 7.0743813 SE= .3086638 
81 VCC2 V02 Rl2 R22 __ J:~_tl RCl •1~=.__2.J3951689 _VCJ= ___ _9_.2Q4J1}_4 N= 8.28190'--"9_,8 __ -"'S'-'=E-=_~·~3-"'8-""6..::.5-""8~5_,_1 __________ _ 
81 VCC2 V02 R12 R22 REI Re2 •Ie= 2.8951689 VeE= 6.8426586 N= 8.2819098 SE= .3865851 
81 vec2 V02Y~-~2~m~eL ___ I~~~J~L-~~=~~~26U56 N=~8~·=2~8-=-1_9~0~9~8 __ ~S=E----~·~34~1~7~88~8~-----------
Bl vec2 V02 Rl2 R22 RE2 RC2 IC= 2.5417607 VeE= 8.4368706 N= 8.2819098 SE= .3417888 

-----------=B-=2_._V-=--ec 1 VOl Rll R21 ~!:l_Rel __ I e=____l__. 34 70~6Q _____ VeE= __ 6~_2 O!ili_<!_2_~_ N= 7 .313_"'-=-82==-19-"------------"'-SE,_=_----=-•l"'--1"'--9~18,__4-'-'5:::__ __________ _ 
B2 VCCl VOl Rll R21 REl Re2 Ie= 3.3470860 VeE= 3.0626385 N= 7.3138219 SE= .1191845 

-----=8:__;;2=-------.;v'--=e=--=e:-c:1 v o 1 Bl.L. R_ 2 1 _ii_E 2 ___ BJ~ L _ .... rc: = 2 • 726 8 9 3_J_ vc:£:: 8 • ~2.!L""[ 8 g L- _ ~ N = 1 • 313 8 2 1 9-~~-=s=E'--=--=·~l:...::o:....::o:_:4'--"l'-"o:..::8c__~-~-------~ 
82 vee1 VOl Rl1 R21 RE2 Re2 ~Ie= 2.7968937 VeE= 5.8297002 N= 7.3138219 SE= .1004108 
B2 vee1 VOl Rll R22 Rj:_! __ _BCl_ ______ Ie_:: __ 3.93!~_?_2_L __ Y~~_:= __ 3.l__Q0617Q___ __ N= 8.5622206 --=-S-=E_=--=-·=1=-3-=-6=1-=-0~9-=-8 ____________ _ 
82 VeC1 VOl R11 R22 REl RC2 Ie= 3.9318551 VeE= -.5953262 N= 8.5622206 SE= .1361098 
B2 Vee 1 VOl Rll R22 RE_l_ RCl.__ ~~:: __ 3. 2959!t95 ____ _y~_l:=_2_~68_5 7272 --~:: _ 8. 56222'--"0'--"6~---"'S'-=E,___=_--"•--=1'--=l'--'4--"9--=0--=l-=2'----------------~ 
82 VeCl VOl R11 R22 RE2 Re2 Ie= 3.2959495 VeE= 2.5875347 N= 8.5622206 SE= .1149012 
82 vecl VOl Rl2 R?J. ___ R __ El Rel IC= 3.3470860 VeE= _§_.20889~~ ~~==--J~l:3_8~2:_;:le-..;;.9~~-=S~E'-=---=-·-=l-=l--=-9--=l-=8-'-4-=-5------~-----
82 Vee! VOl Rl2 R21 REI RC2 IC= 3.3470860 VeE= 3.0626385 N= 7.3138219 SE= .1191845 
82 VCC1 VOl Rl2 R2l_B_E2__13Cl._ -IC= 2_._]_968937 V(:_E=j3.45878_Q3_ N= 7._3138219 SE= .1004108 
82 VCCl VOl Rl2 R21 RE2 RC2 ~Ie= 2.7968937 VeE= 5.8297002 N= 7.3138219 SE= .1004108 
82 vee 1 VOl R 12 R22 R 1:__!_~~_1 ______ LC:= _3__._93_18 5~_!- __ 'L_C E_::: _ _3__!__1_006_1 7_Q__ ~ N= 8. 562~2 06 -"S"--=E,__=---"·-=1=3-=6-=1-=0-=-9-=-8 __________ _ 
82 VCCl VOl Rl2 R22 REl RC2 IC= 3.9318551 VeE= -.5953262 N= 8.5622206 SE= .1361098 

____ 8::::....:2~V'-:-"e=Cl VOl Rl_2 __ 8cfl ___ BE.f R~l______ IC= 3.29_59495 _VG_~=-5~.2-~...57272_~ _N_= 8.5622206 ~S,_,E,_= _ ___, • .__,l._,l'--'4'-'9'-"0,_.,lc-"'2"------~-------
82 VCel VOl Rl2 R22 RE2 RC2 IC= 3.2959495 VCE= 2.5875347 N= 8.5622206 SE= .1149012 

-----=8~2'--VCCl V02 Rll R2l_BE1 BC_l_ -~-~~~6307~--- ~~E~~-~56~}~ -~-N~~~~·~7~9~1~4=0=6=0-~=S~E_=_~·~l~l~9-18~4~5--~-~-~---~~-
B2 vee1 V02 Rll R21 REl RC2 IC= 3.3063075 VeE= 3.3177243 N= 6.7914060 SE= .1191845 
82 VCC1 V02 Rll R2l RE2 RCl •IC= 2.7628184 VeE= 8.64812}4 N= _ __Q_.]ll4=0=6=0 __ ~S_E,_= _ ___:•~l""'0,_,0~4'--'l,_,0'-"8'-----~-----~---
B2 VCCl V02 Rll R21 RE2 RC2 •Ie= 2.7628184 VCE= 6.0510741 N= 6.7914060 SE= .1004108 
B 2 VC C 1 V 0 2 ~ !_) _ _B] 2 ___ R E_ 1 R C 1 I e = 3 • 8 9 18 6 0 2 _ VeE= 3 • 3 13 2 0 6~ Q_ ~Ji:: _ 7 • 9 5.__,0=6=3=3'-'4'-------"S'-"'E~=-__,.~l'-"3'-"6,_.,1,_,0'-"9'""'8'--------------j 
62 VCel V02 Rll R22 REl Re2 IC= 3.8918602 VCE= -.3451420 N= 7.9506334 SE= .1361098 

---~B_l_ V Cc:J_.Y_Q_f__ R lL~ 2 2 R E 2 8_(:_1_ _ N I C :' 3. 2 6 2 4 2 3 0 VeE= 5 • 8 7 2 O__f_Q_!t_ _ _l:.J= _L 9 50 6 J.3 ~ __ ___S_f_::: _ _,_. _,_1_,._14~9 =0 ~12,___ _____ ~------
82 VCCl V02 Rll R22 RE2 RC2 ~IC= 3.2624230 VCE= 2.8053428 N= 7.9506334 SE= .1149012 

---~B=2_V~e=c~l~V0~2 R2L~ML_•IC=_30063075 --~E~.42~6533 N=6~9l~~o~_~S~E~=----'·~1~1~9~1~8~4~5:::__ __ ~~-~~~--~ 
~ B2 vee1 V02 Rl2 R21 REl RC2 IC= 3.3063075 VCE= 3.3177243 N= 6.7914060 SE= .1191845 
~ 62 vec1 V02 RJ_LR_~l_ RE2 ~8__C_l --~Le= 2_.I_Q.?8184 VC~E= __ Ej.6~481234 _ ~-N: 6. 7914=0=6=0-~=S,_E-_-_.:.... • ...,_10=0,._4...!..."-10,._8><-----------~~--i 

B2 VCCl V02 Rl2 R21 RE2 RC2 -IC= 2.7628184 VCE= 6.0510741 N= 6.7914060 SE= .1004108 
82 VCC 1 V02 R 12 R2f__R El R_C_l__ _ I C;:: 3_._8_9j_I1_6_Q2_ _V(:_E= 3. 313204_9_ N_=______c_7=-·~9:=...5=0=6=3~34-'-----------"<-SE=-----~· .,.,_13~6~1~0,._9~8><----------'----~~--
82 VCCl V02 Rl2 R22 REl RC2 IC= 3.8918602 VeE= -.3451420 N= 7.9506334 SE= .1361098 

~----------=B-==2------=.V e C 1 V 0 2 R 1 2 ~ 12 _ _RE 2 _ _R__{:_l_ _ ~I C:: = 3_.__2 6 2 4 2 3 Q \LC::E = 5.137 2.9 2 0 4 N ~ 7 • 9 50 6 3 3 4 ------=S,__,E,__= _ __,.__.,l~l,___,4'--"9'-"0,__,1,_,2,____ __________ ~-' 
82 VCCl V02 Rl2 R22 RE2 RC2 NIC= 3.2624230 VeE= 2.8053428 N= 7.9506334 SE= .1149012 

--------=6:..=2 V C CZ_ __ \t' 0 L_B.l i__ R 2_1 _ R 1:1 R e 1 I C =--~-----~9_e_9~_6 2 _y_e~E = 6. 3 5 Q 1 9 50 _ _N.::__L._6___Ui=5=6_,_4:=__5 --=S =-E =~___,_• ""--1..._19~1 """8 4_,__5,::.__ ____ ~-~----: 
B2 VCC2 VOl Rll R21 REl RC2 IC= 3.5086362 VCE= 3.0520770 N= 7.6185645 SE= .1191845 
8 2 ve C 2 V 0 1 Rll____B1_!_R E 2 _Rc:; l__ ~li:: _ _2_._9_3_l_li 8j!_Lt__ _ _ _'j~ E = _8. 7 0 8 6 6 8 6 __ N = 7 _!___618 5,__,6,___,4'-"5'----~---"S,_,E,__= _ __,.__.,l'-"0'-"0'---'4~1'-"0=8'---------------I 
82 vec2 VOl Rll R21 RE2 RC2 IC= 2.9318884 VCE= 5.9526935 N= 7.6185645 SE= .1004108 
82 VCC2 VOl R11 R2_2 __ R_E_J _RC_l_~ ___ l_C_:= __ 4__J._l73463 'iC:: E= _J_._j_l_~_65]_6 _ _lJ_= 8. 918979.,__,8,___~___,S,__,E,__= _ _, • .__,1,__,3,_,6,__,1~0,__,9~8,___~-----~~-~-
82 vec2 VOl Rll R22 REl Re2 Je= 4.1173463 VCE= -.7556479 N= 8.9189798 SE= .1361098 

---~8~2~V~C~C~2 VOl RU~22JE2 RCl Ie= 3.4514~9 _ ~e~~3·~]23I N~=~8~·~9~1~8~9~7~9~8~ _ ___,S~E,__=_~·~l~l~4~9~0"--'1~2~--~-------~ 
82 VCC2 VOl Rll R22 RE2 Re2 IC= 3.4514409 VCE= 2.5773692 N= 8.9189798 SE= .1149012 
B 2 V e C 2 V 0 1 R 1 2 R 21_ _ _13. !=_l __ B ~L _ LC = __ 3 _. 5_Q_~ 6 36 ~ _ _ _ V~_E_ = Q__._~ 50 1 _2_5 0 _N_;:: __ I • 6 _,.,_18=5~6:=:_4__,__5=-------S=E,_=_~~· "'--1 ~19~18,__4-'-'5=-----------------: 
82 VCC2 VOl Rl2 R21 REl Re2 IC= 3.5086362 VCE= 3.0520770 N= 7.6185645 SE= .1191845 
B2 vec2 VOl R12 R21 RE2_ RC_l _____ _IC= 2. 9318884 VCE= 8. 7086686 ___ f'.J_=_7. 6185645 =S_,E_= _ _...._,1-""'0-""'0__,4 _ _.,l-""'0-=8 ___________ _ 
82 VCC2 VOl Rl2 R21 RE2 Re2 IC= 2.9318884 VCE= 5.9526935 N= 7.6185645 SE= .1004108 

___ -..-:B:::.o2=--VCC2 VOl Rl2 R22 REl RCl ~J~= 4.1173463 VCE= ).U.46?7_6~_ N_:::8.9189798 SE-~---=-.,_1=36=-10~9~8~------------1 
12 B2 VCC2 VOl R12 R22 REl Re2 IC= 4.1173463 VCE= -.7556479 N= 8.9189798 SE= .1361098 
11 82 VCC2 VOl Rl2 R22 RE2 Rel IC= 3.4514409 VeE= 5.8217237 N= 8.9189798 SE= .1149012 
10 82 VCC2 ~-O-[--R-li~~-2 ~~~ RC2 ---f~~.~l4409 VCE= 2.~~i~~~ ~N-=~8~.~9~1~8~9~7~9~8---~S~E~=--.~1~1~4~9--"0~1=2~--~----~---~, 

9 B2 VCC2 V02 Rll R21_13_!:__!_R_Cl _1~= _ _].4678577 - V.C:.E~ 6_.566_94_9Q __ N= 7.0743813 SE= .1191845 I 
82 vec2 V02 R11 R21 REl RC2 IC= 3.4678577 veE= 3.3071628 N= 7.0743813 SE= .1191845 I 

------'8-=2:----.:.Vec 2__.Y_D? _ _B 1!_ R21 R E2_RC 1 ~1 e= 2. 8 97 8131 VC::_E~_f3_.__§_'180 11 7___ N= 1• Q74l_81]_~~-S E= • 1004108 1 

6 B2 VCC2 V02 Rll R21 RE2 RC2 •IC= 2.8978131 VCE= 6.1740674 N= 7.0743813 SE= .1004108 I 
5 B2 VCC2 V02 Rll R22___B_El_RC1 IC=_4_.0773_514 VCE= -~_.32l2466 ___ N_= 8.28_!90_9fL __ SE= .1361098 I 
: B2 VCC2 V02 Rll R22 REl Re2 IC= 4.0773514 VCE= -.5054637 N= 8.2819098 SE= .1361098 I 



"' 
"' 
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11 

B2 VCC2 V02 R11 R22 RE2 RC1 IC= 3.4179144 VCE= 6.0080169 N= 8.2819098 SE= .1149012 
--------- ------ ------- - -------- -- ----------~-

B2 VCC2 V02 R11 R22 RE2 RC2 IC= 3.4179144 VCE= 2.7951773 N= 8.2819098 SE= .1149012 
B2 VCC2 V02 R12 R21 REl RC1 IC= 3.4678577 VCE= 6.5669490 N= 7.0743813 SE= .1191845 

-- ---- - - -- ------- ----· ---- -----~-----

1)2 VCC2 V02 R12 R21 RE1 RC2 IC= 3.4678577 VCE= 3.3071628 N= 7.0743813 SE= .1191845 
82 VCC2 V02 R12 R21 RE2 RC1 -IC= 2.8978131 VCE= 8.8980117 N= 7.0743813 SE= .1004108 

~~- -~- ---~-~ -~-~--

B2 VCC2 V02 R12 R21 RE2 RC2 -IC= 2.8978131 VCE= 6.1740674 N= 7.0743813 SE= .1004108 
B2 VCC2 V02 R12 R22 RE1 RC1 IC= 4.0773514 VCE= 3.3272466 N= 8.2819098 SE= .1361098 

--- ----------
82 VCC2 V02 R12 R22 RE1 RC2 IC= 4.0773514 VCE= -.5054637 N= 8.2819098 SE= .1361098 
82 VCC2 V02 R12 R22 RE2 RC1 IC= 3.4179144 VCE= 6.0080169 N= 8.2819098 SE= .• 1149012 

3.4179T44 ___ -------------- -----
82 VCC2 V02 R12 R22 RE2 RC2 IC= VCE= 2.7951773 N= 8.2819098 SE= .1149012 

- -~---------~--~-~--------- ~-- -- --
~-- --- -~- ~~~--:-__ 

XRRJM90. 09/23/71.PURDUE MACE 71/09/12. 
-------- ---- ----- ----------------------

___ 11. 31. 54. XRRJ M, 41__Q31, S TLJ_D~t-J_l_, ~_1_0, T'J 0, CM70000_!__ _ -------------------------------

11.31.54.COMMENT. $RJM 8069 ROBERT J. MARKS II PU 
11. 31. 54. ROUE 
11 • 3 1 • 54 ~ M.-:A-=P....,.< -=-P-,..A-:::-R =r l 
11.31.54.FUN(Sl 

- ------------ --·- ------------ --------------

11.31.55. CTIME 000.469 SEC. FUN MOD LEVEL 60F 
11.31.55.PFILES(GET,SADISTl 
11.31.57. DONE 
11.31.57.REWIND(SADISTl ---- ·------
11.31.57.FUN(,,,sADISTl 
11.31.59. CTIME 000.539 SEC. FUN MOD LEVEL 60F ------------------- -- --- ---~--- ----------- ----------

11.31.59.LGO 
11.31.59.LGO. 

---~~~ ~~---~~~ 11.32.00.CX 1.834 SEC., NL 11100 WORDS 
11.32.02.STOP 

------11.32.02.CP 
ll.32.02.LINES 
11.32.02.CM 

--

2.742 SEC., 10 
224 ------- -------

2.761 MWD-SEC., FL 

449 UNITS. 

11100 WORDS 

-- ----- ------

---------· ------.-------- -------· -----------------~----

--------------------------------

---- ------ ------------------- ---------------------'-------
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--- ------- ---- ------------~----------------------
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------ --- ----- -----------------------------



12 

11 

10 
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7 

------------

- -- --------------- --~-MAC~E --------- ____ _..,.e,__o~e M.4Q--f="I<---=S~-

(AEvtc IDN} 

---------------- --~----------------------------

-----~- -~--~----------~~~--------

X X KRRRRRRRRRR RRRRRRkKRRK JJ MM MM 333333333333 88888888 
----------xx----X X-~ R R R R R R R R K R -R R R R R R RRRRR_R__ J J M M M ------.M-.--.:M-.-.M-.----3.--3"'3.--3.--3.--3.--3.--3.--3.--3.--3.--3.--______,8....,8....,8"'8"'8.----8"'8"'8...,8"'8.------

XX XX RR RR RR RR JJ MMMM MMMM 33 88 88 
-----------------cX-.--oX-. ---XY--RR --- l·ffC RR R"R _____ JJ MM MM MM MM 33 88 88 

XX XX KR KR RR RR JJ MM MMMM MM 33 88 88 
XX ____ XX- RR______ RR RR - --~RR- -- -~~-----J-.J--.-----;M..-;M....-----.M.,..,M,.,-----.M=M-.--------3"'3.------,8"'8.--------.8...-.8.----

XXXX RR RR RR RR JJ MM MM 33 88 88 
XT ----~RRRRRRRRRR -~RRRRRRRRRRR -J~J-.-~M-.--.:M-.----~M~M~--~3.--3.-------.8..--.8~8"'8"'8"'8"'8~8.-------

XX RRRRRRRRRRK RRRRRRRRRRR JJ MM MM 333 88888888 
---X X X)( R R R R ----~RTC- -----------.-J -.-J -M..-M..------------;M...,M...--------~3""3..-------.8"'8..--------.8"'8..-----~ 

XX XX RR RR RR RR JJ MM MM 33 88 88 
XX - --XX- ----r\R --rrR- - ----- -RR - RR_______ J J ~..-MM_..-~---M"'M.-:---------=3"'"'3..----;8"'8,....-------,8"'8.-----

XX XX RR RR RR RR JJ MM MM 33 88 88 
----------------------XX XX---RR-~--- Rr·C-~ RR RR JJ JJ MM MM 33 33 88 88 

XX XX RR RR RR RR JJJJJJJJJJJJ MM MM 3333333333 8888888888 
X X R R R R -KR.-----...-R"'R-----.J--.J -.-J J-.-J-.-J-.-J-.-J.-J.-J.--- M M M M 3 3 3 3 3 3 3 3 8 8 8 8 8 8 8 8 

--~-~- ------------- ------------------~----- ------~~------ ---- -- -- -

=================================================================================~================== 

==================================================================================================== 
------------- -- ----============================================-==--====-------=--=-==--================-====-=======-= 

==================================================================================================== 
- --- -- --- - -- - -- -- -- - -- - ----------------------------------------------------------------------------------------------------------

==================================================================================================== 
-- --- ~~----~~------~~-----~~~~------------------

ALL PERMANENT FILES LOST AS OF 01.00 A. M. OCTOBER 1, 1971. 
F I L E S I~ ERE RES T U R ELJTCJRIIW_E_b A C K UP A TlJ<T~-G'OlK T 0 8 E R 1 , 19 Tl. 
PFILES WERE SAVED AS OF 01.00 OCTOBER 1, 1971. 

--~~-~-

------------------------- -----~~---

- --- - ----------------------------------:o+-------'7------

6-------------------------

-~~' -----

- ----- - ---~~-~ ~-~-~~~~~~~----~--------+--1-7' ~~+--~---

5 
4--------------------------------------- -----------

3 
--------------------------



----- --------~--

PROGKA~1 TRAMP( INPUT,OUTPUT,TAPE2=INPUT,TAPE5=0UTPUT) 
000002 DIMeNSION SAM ( 2,7 l -------- ---- - ---- - ---- ----
000002 WRITE (5,30) 

---"o"o,.;o"o"o'6-------.-R~E,..,A"'D~( 2 ,-TOfVcT;-13T, Ef2 ;-VCEMTN~ XTC 1, X1CZ, XK, VCC -~---

000032 

C SAM 
c 

(MINJ B1,VCC1,VOl,Rll,R2l,RE1,RCl 
( i"iAX J s2 ,v-ccz, vo2,-RT2,R22~-f.H:2-;Rtz 
REA0(2,11)( (SAM(I,JJ,I=1,2),J=1,3l 

-----------:::C----,-~~-:-;I:--:-L---:-L------=Roc--;E~A D ALL NON-RES I S T I V E VALUES INTDSA M--
000045 
000046 
000050 
000051 

AAA=XIC1 
B 1J B =X I C 2 --~ -- - --- ~--- -- -- -------
XIC1=2.9 x r-a~~-r------------- --------- -----------

___ O_O_O_t_15_2 _______ ~C~A~L~L~ DESIGN(VCC,B1,B2,VCEMIN,XIC1,XIC2,VO,XK,R1,R2,RC,RE,SE1,SE2, 2 X N, R b) -- -------------- ------- - -- ---'------'---------'-------------------------

C DESIGN COMPUTES VALUES OF THE FOUR BIAS RESISTORS IN A COMMON-EMITTER 
c~---·n{ANS!S-TOR~AI\lPLrnER--- - ----- -~--~--~-----------~-------

000072 XIC1=AAA 
----------------

XIC2=BBB 000073 
000075 WRITE(5,90) R1,R2,RC,RE 

------------=---~F~I,_L---:-L----ci~N· G I N THE REST 0 F--SAM --- -
STDVAL COMPUTES CLOSEST STANDARD 10 PER CENT RESISTOR 

-------=---,.----- SAM Cf-;--4 r;s'fD v A LTRT) *o-.9- - -- - --- - -- -----~------ -~--

SAM(1,5l=STDVAL(R2l•0.9 
~-----------cs=--Ac-M-( 1, 6 l =S TDVAT ( RE-)-li-6-.9-------------- -------

SAM( l,7J=STDVAL(RCl•0.9 
---==.--~-----..,S:---.A:--:-M-;--,--!( 2 , 4 ) - S T DV A L( R 1 ) * 1. 1 ------------- -- -----

SAM(2,5l=STDVAL(R2l•1.1 
---~,......-~~~-----S~A f\'1 T2---;-·6-~~-~rnSVATTRE T*T~T - - - ---· -- -- - - -----

SAM(2,7l=STDVAL(RCl•1.1 
-------.X..,...,I.-.C'"'E=u-:------;oO .-0-------

NUUT=O 
---~~~~---------I~CMN-0 

I C~lN=O 

- ----· -----

----- -------------------~------ ---------------------------

---=..,--;---;-;-----~NV C E= 0 - - --- --------------- ----- - ---------- --

DO LOOPS COMBINE SAM INTO 128 SETS OF INPUT PARAMETERS FOR ANALYZ 
----==~~----------;=Dc-;co_ 12 I 1-1,2 --------------- ------------ -

B=SAM(I1,1) 
DO 12 I2=1 ,2 
VCC=SAI"l( 12,2) 
DO I2--f3~=f-,~2---~ - -~-~- ----

VO=SAM( 13,3) 
----=ou 12 14=1,2 

RI=SAM(I4,4l 
DO 12 15=1,2 

R2=SAM(I5,5) 
---=-=---....--:=------.D"'O~l"2 I 6-:::: r;z- --~ ~ --

Rt=SAM( 16,6) 

------------~--- --· ---

---~-=----.--r.--------.D"Occ-·T2 -n = f-;-2 - --- - ---- ------ ----

RC=SAM(17,7l 
Al'-JALYZ CALCULATEs-QUioc-EN-T OPER-ATING POINT FOR COMMON EMITTER 
TRANSISTOR AMPLIFIER 
CAIT---~-A1\fAT'i'T[VCCilf9KIJ~2-,R-C;lrE1VO, X ICED-;-xrc-,-vct;-R:F,~XNPSF, VBB) 
IF(XIC-XIC1)400,300,301 

---'""""~--.,---,--____,3,--,.0~l~I,_.,F_(r-<Xcr-I~C~-XIT2T3lJOf3UO,JlY2 

300 IF (VCE-VCEMINJ303,12,12 
---==--......------.4---ococcO_______,I"C"""M-.--.N"--I.-.C""M"i\J""+- 1 ------ -- -- -------

GO TO 401 
302 ICfvlX-IC1"1X+1 

---------------------- --------------------------------: 



000225 303 NVCc=NVCE+l 
OUOZZ/ 401 NOUT-NULJT+-1- ----- -----~- ----~-

000231 WR.ITc(5,99) 11, 12, I3, 14, !5, 16, I7,XIC,VCE,XN,SE 
---"0 "0.,..0"2 --6 ... 2----.-1""2_____,.C,...,.O'"i'-l""T---.INU c - ------- -----

000300 WRITE(5,100lNOUT,ICMX 1 ICMN,NVCE 
---o'"'· .,.0 0"""3 'l-.-4-----.-l"'O---.-F"'O,..i-<."M"A,T=-'j(""'8 Fr.-3)- -~-~-~- . - -~- - ---

000314 11 FORMAT!6Fl0.4) 
---"0"'0"0__,3.,1,.4---__,3....,0~F~O"'R"M.-.AT( ,---RUB-Ein--.:r.-MARK--s-I r:...·=-EE~o3= 1', I, I)-- ----- ----

000314 90 FOR.MAT(2X, 'R1=' ,Fl0.4,2X, 1 R2= 1 ,F10.4,2X 1 'RC= 1 
1 Fl0.4 1 2X 1 

1 RE= 1 
1 Fl0.4 

------------.;2:--,--c/.--.)-- -------- -------------------------

000314 99 FORMAT( 1 B',I1,X,'VCC 1 ,Il,X, 1 V0 1 ,Il 1 X,'Rl 1 ,Il,X 1 
1 R2' 1 ll 1 X1 'RE 1

1 l 
----------...... M..-.-l-,-:-x,-,-.,c-rR,..,C...,'.--,~1 r--- --;-4x~ rrr:-r; F-ny. (,4-X ·;r\ICE-=1 , FTU--;-7, 4X, 1 N- f ~F.......--• ..--,-~------,------------~-~-~ 

Y4X,•SE= 1 ,Fl0.7l 
---o""'o"o"'3'l-.-4-----,l"'o-o"-----=F""o"'R'"M"'A'"'r~u· 1 n-;-·-AMP L 1 F r ER o-uT- DF ·roL ERANt:rr N •, IT;'rASt: s •, 

2///,'CAUSED BY 1 ,//,'ICMAX 1 ,13,' TIMES 1 ,/ 1
1 ICMIN',I3 1

1 TIMES', 
4/,' VCFMIN',I3,' TIMES') --~--- --------------------------

000314 STOP 
000316 I:: NO 

PROGRAfV1 LENGTH INC LUD I NG_._T7_0 ___ HTJF FE-R S ----
002577 

UNUSED COMPILER SPACE 
025600 

' ----~~-~-----~---~- --~~----- . - ---- ~-- ---- ~--- --· ---· --~ -~-

RUt.IERT j. fvlARKS II--EE363=1 
I -----~-- ---------- -~- ---- -- ----- ---· -- ----
\ 

~ Rl- 18.7769 1-<.2- 3.4613 RC- --5~To75 RE- 1.0215 _____ 
-
~ 

Bl VCC1 VOl Rll R2TRE2Rc-r~-TC_=_ -z~-2-396080-- -vcT=l-z;-o1361so --- N- 5.0426223 SE- .0624635 
Bl VCC1 VOl Rl1 R2l RE2 RC2 IC= 2.2396080 VCE= 9.9083865 N= 5.0426223 SE= .0624635 
81 VCC1 VOl R11 R22 RE1 RC1 IC- 3.3080873 VCE- 6-.-969966 7 N= 5.9816667 SE- .0805430 
Bl VCC1 VOl Rl1 R22 RE1 RC2 IC= 3.3080873 VCE= 3.8603646 N= 5.9816667 SE= .0805430 
B1 VCC1 VOl R12 R2l RE2 RCl IC- 2.2396080 VCE=12.0l36180 N- 5.0426223 SE= .0624635 
Bl VCCl VOl Rl2 R2l RE2 RCZ IC= 2.2396080 VCE= 9.9083865 N= 5.0426223 SE= .0624635 
81 V(C l VOl IU2 R~22 RE~fRC f -----IC~-~-y. 36808-73- veE='= -6--:96-99667 N= 5.9816667 SE= .0805430 
Bl VCCl VOl Rl2 R22 REl RC2 IC= 3.3080873 VCE= 3.8603646 N= 5.9816667 SE= .0805430 
Bl VCC1 V02 Rll 1{21 REl R.Cl- ---I C=- 2. 6593-8b2 v c E = 1 o • 3 o 95Tc>r N- 4.6824350 SE- .0714831 
Hl VCCl V02 Rll R21 RE1 RCZ IC= 2.6593802 VCE= 7.8096933 N= 4.6824350 SE= .0714831 
B1 VCCl V02 Rll R21 RE2 RCl IC- 2.1969927 - VC E = l2~411i9-5T-- N- 4.6824350 SE- .0624635 
B1 VCCl V02 Rll R21 RE2 RC2 IC= 2.1969927 VCE=10.1765220 N= 4.6824350 SE= .0624635 
Bl VCCl V02 Rl1 R22 R ET--FfC2 - ~-~ lc=~ 3 ;;.r57Cf063 --- -\FCE~-4:-i 713455 N- 5.5544048 SE- .0805430 
Bl VCCl voz Rl1 R22 RE2 RC1 IC= 2.6952819 VCE= 9.5748512 N= 5.5544048 SE= .0700337 
Bl VCCl voz Rll R22 ~-<. Ez--rrcz------rc= 2 :-69528f9--\rc E = -~r-;-o412 862 N= 5.5544048 SE- .0700337 
Bl VCC1 V02 Rl2 R21 REl 1-<.Cl IC= 2.6593802 VCE=10.3095107 N= 4.6824350 SE= .0714831 
B1 VCCl V02 Rl2 R21 RE1 KC2 IC= 2 • 6 5-9XEfcf2 ---- veE= 7.8096933 N= 4.6824350 SE= .0714831 
Bl VCC1 V02 Rl2 1-<.21 RE2 RC1 IC= 2.1969927 VCE=12.241695l N= 4.6824350 SE-= .0624635 
Gl VCC1 V02 R12 R21 r\E2 -RC-2~ CC= -z-~ 19~6992T 

--- VC E= 1 o .11652 20~-~- N- 4.6824350 SE= .0624635 12 

11 Bl VCCl V02 Rl2 R.22 RE1 RC2 IC= 3.2570063 VCE= 4.1713455 N= 5.5544048 SE= .0805430 
10 bl VCCl V02 R12 R22 RE2RCT ___ -TC= 2-.-6952819 -VCE=- 9.57485Lr N= 5.5544048 SE= .0700337 
9 f::\1 VCCl V02 Rl2 R22 RE2 RC2 IC= 2.6952819 VCE= 7.0412862 N= 5.5544048 SE= .0700337 

IH VCC2 VOl kll R21 RE2 RCl ---TC=- 2.3560083 --vc E = _12 • 3 9 o 6 4 3 1 N= 5.2527315 SE= .0624635 
7 [\1 VCC2 VOl Rll R21 RE2 RC2 IC= 2.3560083 VCE=l0.1759959 N= 5.2527315 SE= .0624635 
6 IJ1 VCC2 VD1 R11 R22 RE1 Rc1--~c;;.- 3. 4 "r3s93l VCE=- 1-. 1.-1 794Z7--~-- N= 6.2309028 SE= .0805430 
5 bl vccz VOl Rll R22 REl RC2 IC= 3.4735931 VCE= 3.8527652 N= 6.2309028 SE= .0805430 
4 81 VCC2 VOl Rl2 R2l RE2 RC C--I-c~=-2~-3 5600!f3 V C E - [2. -3 9 0-6 4 3 7 -- N = 5 :-2 5 2 7 3 1 5 SE= .0624635 
3 

-~-----



12 

11 

tO 

~1 vee~ VOl kl2 R21 RE2 Re2 Ie= 2.3560083 VCE=lO.l759959 N= 5.2527315 SE= .0624635 
bl VCC? VOl Rl2 k22 RE~ 1~47~~1- -~= 7.TI79427 N= ~~3~0~9~0~2~8~~~s~E~=~-.~o~a~o~5~4~3~0~~~~~~~~--~~-

Bl VCe2 VOl Rl2 R22 kEl Re2 Ie= 3.4735931 VCE= 3.8527652 N= 6.2309028 SE= .0805430 
S 1 V C C 2 V 0 2 k 11 k 2 1 R E 2 k C 1 I C- 2 • 3 13 3 9 3 0 V ct=fT~6T8T21l~---.N'"'=-----,4.-.---.8'Pf7-r-7,...,5--3..--;6,---,4.--~--.S""E~-~-.---,0"'6,_.2.,.--,4,..,6~3.--.5~~~~~~~~~~--
Bl VCC2 VOZ Rll kZl REZ Re2 IC= 2.3133930 VCE=l0.4441314 N= 4.8775364 SE= .0624635 
bl VCe2 VOZ Rll R22 REl Rel IC~-~3~:4~~z-z~n2C ---VCt= T.3B0~9d7-~-N:~~5.7858383 SE= .0805430 
Bl VCCZ VO? Rll R22 REl Re2 IC= 3.4225121 VCE= 4.1637460 N= 5.7858383 SE= .0805430 
Bl vee2 V02 Rl2 R21 RE2 Re-1--~~= 2~30 V~=l2.6l87~8 ~N~-~4-.~8~7~7~5~3~6~4~~~S~E==~-.~0~6~2~4~6~3~5~~~~~~-~~~--

B1 vecz V02 Rl2 R21 RE2 RC2 IC= 2.3133930 VCE=l0.4441314 N= 4.8775364 SE= .0624635 
Bl vee2 V02 Rl2 R22 REl RCl IC- 3.4225121 VCE= 7.3809075 -N~----5~.7~8~5~8~3~8~3~~----.S~E~=--.'0~8~0~5~4~3~0~~~~~~~~~~---

Bl VeC2 VD2 kl2 R22 REl Re2 IC= 3.4225121 VCE= 4.1637460 N= 5.7858383 SE= .0805430 
B2 vee 1 vo1 Rll RZ1 URE-2RC1-~TC- 2. 3730120 -VCE-11.3~466254~ ~,;-~5 .042f;2Z3-~-rs.-E=----. 0"0"6'6,...1Br;-4.---------~~--
82 VCCl VOl Rll k21 RE2 RC2 Ie= 2.3730120 VCE= 9.1159941 N= 5.0426223 SE= .0066184 
BZ VCC 1 VOl R 11 R22 RE 1 Re 1 I C- 3. 56662 7J--u~VCE= ~696 7820 "'N-----------5-."9=-8-.--l.-6.-6.-6-.7~--...-SE-=--~~. 0"'0,.-8"6.-8"3,..8.,.----~~~-~~~~~~~-

b2 VCCl VOl Rll R22 REl RC2 IC= 3.5666273 VCE= 2.3441523 N= 5.9816667 SE= .0086838 
B 2 V C C 1 V 0 1 R 1 1 R 2 2 R E 2 R C 2 I C- 2 • 9 2 1 7 0 9 4 - V C E = 5 • 6-7 4 4 54 3 N- 5 • 9"8 .--1-,--6----6----6 ""7 ~~s-=-E.---~-----,. 0"0"'7..-47'7..-4.--.5;=--~~~~~~~~~~-
B2 VeCl VOl Rl2 R21 RE2 RCl IC= 2.3730120 VCE=ll.3466254 N= 5.0426223 SE= .0066184 
82 VCCl VOl Rl2 R.2l ~Rcz-----~TC= 2.u31~30120 ___ -·-vct:9;rr5994T~ ~-.04L~z;~z---z~3--.,.,.S.,_E--~-...... 0"""0..-6..-6..--1.,...8-.-4~~--------
82 VCel VOl kl2 R22 REl Rel IC= 3.5666273 VCE= 5.6967820 N= 5.9816667 SE= .0086838 
82 VCCl VOl kl2 R22 REl RC2 IC- 3.5666273 VCE= 2.34415~2~3~----.N~=~5~.~9~8~1~6~6~6~7~~---.S~E~-~-.~0~0~8~6~8~3~8~~~~--~------

82 VCel VUl kl2 R22 RE2 RC2 IC= 2.9217094 VCE= 5.6744543 N= 5.9816667 SE= .0074745 
B2 VCel V02 Rll R21 RE2 Re1 IC- 2.3278583 VCE=11~.~5~8~7~3~9~4~0~~~N~=~4-.-,6~8~2~4~3~5~0~--~S~E~=---.~0~0~6~6~1~8~4------------------------

B2 VCel V02 Rl1 R21 RE2 RC2 IC= 2.3278583 VCE= 9.3992071 N= 4.6824350 SE= .0066184 
b2 VCel V02 R.ll R22 REl Rel - ft;3.5[f5542~~ VtE= 5.9794062~- N= -5~~;554404=8----=s=E-=--.=o=o=8-,--6"'""8"""3"'8-----~-------

U2 VCCl VOZ Rll R22 RE1 R.e2 Ie= 3.5115542 VCE= 2.6785453 N= 5.5544048 SE= .0086838 
~2 VCC1 V02 Rll R22 RE2 RC2- Ie- 2.8765q4~----~rE= 5.9574234 ~N~-~5~.~5~5~4~4~0~4~8~~~S~E~=~-.~0~0~7~4~7~4~5~~------~--~--

B2 VCCl V02 Rl2 R21 RE2 Rel IC= 2.3278583 VCE=ll.5873940 N= 4.6824350 SE= .0066184 
82 VCel V02 Rl2 R21 RE2 Re2 Ie- 2.3278583 VCE= 9.399207~l~~~N~=--4.-.-6~8~2~4~3~5~0~~~S~E~----.~0~0~6~6~1~8~4~~--~----~~-------

82 VCCl V02 R12 R.22 REl Rel IC= 3.5115542 VCE= 5.9794062 N= 5.5544048 SE= .0086838 
B2 VCCl V02 R12 R22 R~~~2 IC- 3.5[~5~2- --vu~-~7~~3 N= s-.~5~5~4~4~0~4~8~--~S~E~---.~a~o~8~6~8~3-a~---~~~~~-----

B2 VCCl VU2 Rl2 R22 RE2 RC2 Ie= 2.8765946 VCE= 5.9574234 N= 5.5544048 SE= .0074745 
82 VCC2 VUl Rll R21 RE2 Rel Ie- 2.4963458 -~VTI-=11.6889851 ~N- 5.2527315~---s~=E----.=o=o..,6..,6-.--1"8..,4-~---~-~----

B2 VCe2 VOl Rll R21 RE2 RC2 IC= 2.4963458 VCE= 9.3424201 N= 5.2527315 SE= .0066184 
B 2 V e C 2 V 0 1 R 11 R 2 2 R E l R e l I C- 3. 7 4 50681 V C E = ·5 • 7 81 0 59 8 -N = 6 • 2 3 0""9""0""2"'8~~~S--.-E~=--.~0,..,0,..,8~6-----8,..,.3"8-~----~~-~----
B2 VCe2 VOl Rll R22 REl RC2 IC= 3.7450681 VCE= 2.2606958 N= 6.2309028 SE= .0086838 
E-2 VCC2 VOl Rll R22 RE2 RCZ--- -l C=- 3. 0678845 ~ ~-\rCE:-=-5.7-576151 N= 6. 2-~3"0?<9-..:0"'2""8----"'s-=E-=--.=o=o=7-.-4=7....,...4=5-----~----~-
B2 VCC2 VOl Rl2 R21 RE2 RCl IC= 2.4963458 VCE=11.6889851 N= 5.2527315 SE= .0066184 
B2 VCe2 VOl Rl2 R21 RE2 RC2 Ie- 2.4963458 -~CE=~~~2420f- ~N-=~5-.~2=5~2=7=3~1=5----~s=E----.=o=o~6-,--6~1=8-,--4--~----~~~---

B2 VCC2 VOl Rl2 R22 REl RCl IC= 3.7450681 VCE= 5.7810598 N= 6.2309028 SE= .0086838 
82 VCe2 VOl Rl2 R22 RE1 RC2 IC- 3.7450681 VCE- 2.2606958 N-=~6-.~2~3=o=9=o=z=8----=s=E-----.=o=o=8..,6=8=3=8----~----~----~------

B2 vcez VOl Rl2 R22 RE2 RC2 IC= 3.0678845 VCE= 5.7576151 N= 6.2309028 SE= .0074745 
--~~---,B,.,...'2~ VCC2 V02 Rll R21 REZ RCl IC,;-2.4-511921 vcf=lL9297-537 ----~·N;~~-4.877-.-c5~3-,--6-,--4--,..S~E-=--.-;;;-0"0-,--6-,--6'ln84-:---------------

B2 VCC2 V02 Rll R21 RE2 RC2 IC= 2.4511921 VCE= 9.6256331 N= 4.8775364 SE= .0066184 
8 2 V C C 2 V 0 2 R 11 R 2 2 R E l R C 1.-- ~ IT; 3~-6-899 9 4 9 ~-~--Ve-l~-~ 6. 0 6 3 6 840 N = 5 ~ 7 8 58 3 8"'3~------,S"'E=----.~0~0~8"6.---.8~3~8~----~--------
B2 VCC2 VOZ Rll R22 REl Re2 IC= 3.6899949 VCE= 2.5950888 N= 5.7858383 SE= .0086838 
8 2 v c c 2 v o 2 R 1 2 R 2 1 R E 2RC1 ____ -Ic = 2 • 4 5 1(9 21 -v-c E = 11-. 9 2 97-s 3 7--~N.,--=________,4-.---ooa~7o-=7c-=5c--=3---c6--o4----=s--=E-=---.--=-o-=o.....,.6-,-6--=-l--=-8--c-4-~~----~~------
s2 vcez V02 Rl2 R21 RE2 RC2 Ie= 2.4511921 VCE= 9.6256331 N= 4.8775364 SE= .0066184 
B2 vcc2 vo2 R 12 RZ 2 RE1-rfci -- ---rc-;-- :f:-6899-94sf ____ ve-E=- 6. 66~36846-~-- ~ N= s-:-785~8~3-=-8=-3---=-s=-E---~-. o-=-o.,...8-=-6-=-8-=-3=-8-=---------~---

B2 VCC2 VU2 Rl2 R22 REl Re2 IC= 3.6899949 VCE= 2.5950888 N= 5.7858383 SE= .0086838 
--~ ---- ---~-------------~-------~------~-~--

--~-~---- ----

AMPLIFIER OUT OF TOLE-RANCE~IN 76CASES 
---~ -~-~~---~-~-- -~-~~~-o·-- -~------~-----------~ 

-------~---~~-~~~ 

9 AUSED BY 

6 

5 

4 

3 

1.. C MAX 2 8 r I tvi E S 
Ye1"1IN 4U TI1v1ES 

VCEI"HN 36 TIMES 
-------

~--~------- -- ~-- ------- -- ----~-----~----~------~~-~--~----~--



XRRJM38. 10/0l/71.~URDUE MACE 71/09/12. 
~~-~~~~-~~~~-- ----------------

14.2 5. 2 7. XkRJM, 410 31, STUDENT, P~!~CM-700o-<T-;--------
14.25.27.COMMENT. $RJM 8069 ROBERT J. MARKS II PU 
14.25.27.RDUE 
14.25.27.FUN!Sl 
14.26.10. CTIME 000.643 SEC. -FUN-MDD-Tf:V!:L 6bF-
14.26.10.PFILES!GET,SAOISTl 
14.26.38. DUNE 
14.26.39.REWIND(SADISTl 

------.--1-r-4-. """"2...,...6-. 3 9 • F UN ( , , , ~AD TS T-r -~ ----- - - ---- -
14.26.48. CTIME 000.551 SEC. FUN MOD LEVEL 60F 
14.26.48.LGO ---
14.?6.49.LGO. 
14.26.50.CX 
14.26.5l.STOP 

1.947 SEC., NL 

-- -------~--------

---------~--

l4.26.5l.LP 
14.26.5l.LINES 

z • s74- -s-E-c~ -,-·-rn------ -
177 

4'3"7- UN I T S • - ---

~---------------------------·----~ 

~~ ------- -------------------------------------------------------------

-------------------~---- -------------~--- --------------- -- -- -----

~---- ----------------- ------ ---------------
12 

11 ________ _ 

10 

9 

7 

6 

5 

4 

3 

--------------------------- ---- --------------------- ----- --------- ------ -

---------------- ------------ --------------



88888888 00000000 66666666 99999999 ******************************************* 
8888888888 oooooo~oo-~~666~6- V9g9~9999~~-~--~---~----~~~~~*--~~~~~~~J~omB~~AMI~s~l~owR"V~~~~~~~~~* 

88 88 00 00 66 66 99 99 * AT ENTRY TO SYSTEM, * 
----aa-~----a-a-o-o--~- 00 66 ~---~~-99~ 99 ------ -~---- ------~~- PRIORI IV 24 I IME 1533 *. 

88 88 00 00 66 99 99 * AT RUN TIME ON 10/6/71, * 
-----as-881f8-s-a--- ~o-- 00 6666666-66 -9999999999 ~----·- - --~~-- --pRJORITV-2 7 I IME 1555 * 

88888888 00 00 6666666666 999999999 * 00029 JOBS RUN THIS ID SINCE * 
---..-88'- -- ~ 88 -o-o--H- ~- 00 o6 66-- 99 ____ - * RP I MONITOR V2 MOB DISK ASS I GI\IMENT * 

88 88 00 00 66 66 99 * LOGICAL DRIVE NO - 00 01 02 * 
---s-s-----a-8-uo-- ----oo 6o- - 66 --- 99 --- 99 

8888888888 0000000000 6666666666 9999999999 
---BmrBtnrna-----aouooooo - 66666666 - 99999999-

* PffYSlCAL DRIVE NO uu 01 
* CARTRIDGE ID ---- 0001 0002 

--------- -- --~~-r~-TlB ON LOG I SVSTEM wS 01\1 LOu 0 

* 
* 
* 

******************************************* 
-· ----,7~us---r ·- -- ---a-s-o 6 9-

// FOR 
RUBERT J. MARKS I I 

*LI SI-SDOK~-p-Ro-GRAM - ---- --~------- ---- --~--~~-~----~---

SUBROUTINE Y(RE,RC1,RC2,HFE1,HFE2,HOE1,HOE2,HIE1,HIE2,S51,$52, 
-TSOl-;-s-62-r --- -- ~- -

DIMENSION $(7,2) 
---- C S t\CT--rrFE-l _____ H_OE-1--~-HIET -(G-AIN FROM- Vl TO VCl) GA-lN F-ROM-VI--To -vc2_) ______________ _ 

C RC2 HFE2 HOE2 HIE2 (GAIN FROM V2 TO VC2) (GAIN FROM V2 TO VC1) 
DEr::::J.-;-+RE7 HTE1 +H FE 1 *R E/ffiET+HO E 1 ·- *R E+R Cl * HO El+RF1RTEZ+r!FEZ*~llf-rl e-E....,.2~------~-~-~-~-~-~~~~~~~-~-

2+HOE2*RE+RC2*HOE2+(HOE1*RC2)*(RE/HIE1+RE/HIE2+HFE2*RE/HIE2+ 
---zFmEZ*RF+HO E Z *~ C2 )+ CHOEZ * R C 2 ) * (REI HI EZ+RC-2 I R TE I +HFET*RE /HTET+-~--~-~~ -~--

3HOE1*RE)-HOE2*RC2*HOE1*RC1*(RE/HIE1+RE/HIE2) 
~------slT9rl = Rcr- --- ----- - - ----------

$(1,2)=RC2 
S!2,Il=HFE1 
S(2,2)=HFE2 
S(3,1l=AOEI 
S(3,2)=HOE2 

-------c- rzt;Tr= HTET __ _ 

S(4,2)=HIE2 
D 0 7 0 I = 1---r-2 _______ ------- - ----------------------

IF (I-1)14,15,14 
~-~----,1r-<5~J-r=-2.--------- -- --------- - ~-~~-------~ ~-~-------- ---~ -~- -~~- ~--- ~--- -~---~--

Go TO 17 
14 J-1 ----------~-~---------~------ ------ -~--~-----~-----· 

C GAINS AND DELS FROM VI TO VCI 
------,rr-7..-rG--.1 I= 1-rn-sl--ztT}*S(Trr>JS( lt9Tl- --~--- --- ~-- --------- ----- ~--------------~- ~-~-~----~-----~ 

D11=1.+(1.+$(2,J) >•RE/S(4,J)+S(3,J)•(RE+S(l,J))+S(3,J)*S(1,J) I 
- 2 *Kt IS ( 4, J J -~- -~~-~- --- -~-~~ -- -- ------~--

G12=S(3,I)*S(1,I)*RE/S(4,Il I 
~----~~z=~~~~tr~r- ~-------- -----~-- ~-~~~-------------~---~-~~~------~~ 

C GAI~~IA~~*~~~~=~~~~~1T~~nr-- ----------------~-~~------------~-~~-~~------1 
D21=1.+S(4,J)*S(l,J) I 

-~----r-G_,2...,.2;.. STI , I l * S r3 ,nl )*Rt/S(-tt,-:n--~- - - · - --- --------- -~ - · --- ~-----~---- -------------~-~-----"<~---f"'ooa------

D22=l.+S(3,Jl*S(1,J) 
--~---r-G_,2_,3=--' s-ntn--.-s-!-z-,rr-•Rf•s-c-z ,-;:n 11 s1 4-,-r->1f.s-1-'+r-:Jn - -------------- ----------- --~-~-------.-~+-------t-1r-------l 

023=1. 
G24- ( 1. )*STT91) *-sT3 iT) *RE*S( z-, .:r>7S (4, J) - -
D24=1. 

~--~--- ·------·· ---

12--~c---s~< s::-,-Ir-.r=--r;-ATNrR-oM vr-ro vc x-- -------~--- -
11 S(5,Il=!G11*D11+G12•Dl2l/DEL 
10------tc~--<s~!C>il~INrR-crM- -vJ -ro-vcl ---- ----

S!6,I>=!G21*D21+G22*D22+G23*D23)/DEL 
70 CONI INUE -~------- --· ---

7 S51=S(5,1) 
6-~-~---rs-rs...,z·=-51? i2 > 

s S61=S(6,1) 
4 

3 
--------------- ·-----------

-~- ---·- -- --

- -- ---------~ ~----~---



PAGE 2 
-----~----------- ----- --- -------------------------------------

S62=S!6,2l 
RETURN--
END 

CORE REQUIREMENTS FOR Y 
----rc._,..O,_..MMON -u--v-A-RTABLES-- 114 PROtiRAM - ---67tfu 

E N D 0 r-c-o~-p-r-Q\TTCTN -
II DUP 

--------- --- ------ -------- ---- ------ --- -------

*STORE WS UA Y· 
----r-c A~T1 u-ouo r---o-s-A DD'R- 234lr-- DB- CNT 0034 -- - -- ---- -- ----~----------------------------

II FOR 
----*TUC-STFi03--p RT NTE'K, C A:R D l 

*LIST SOURCE PROGRAM 
--- ----IJTMEf\TSTUN--XT? ,-4 l ~ -- --

C X RCl HFEl HOEl HIEl 
--r{C2 ___ RFE2 -- -RDE 2-- -HI Er ----- -- ------ ------------------------------------

WRITE(5,5l 
- - --R'EID{TiTOT~RE, x-( 1 , 1 l , X ( 1 , 2T 

DO 15 N=1,3 
----- -----rrAmz ,zo-rx-<Tr2 l ;xrz;-z-r,-x<Ti3 l ,x < 2-i3l ;x-n, 4l-,x <2-,?tJ- -- ---~-------

CALL Y(RE,X(l,1),X(2,1),X(l,2l,X(2,2l,X(1,3),X(2,3l,X(1,4l,X(2,4), 
7S51rS52rS6J.--,-s-62) --~- ------ - ----------·---------------

WRITE(5,25)N,S51,S52,S6l,S62 
l.T -cD NTn'J tJ E- - . -- - --· - -- -- --~ 

5 FORMAT( 1 ROBERT J. MARKS II-EE363 1 ,/, 1 COMPUTER ASSIGNMENT =2 1 ,111 
------z-rl --- ------ -------- · ----- --------u-

10 FORMAT(3Fl0.4) 
"' 2()-FD~A:rroFl-o-;<.-,- --- ----- -------- ------ ---u-

"' 25 FORMAT( 1 CASE 1 ,I2,1,4X,'GAIN FROM V1 TO VC1= 1 ,Fl0.4,1,4X, 
----~-GAIN FROM--\72~TO VCZ= 1 -,F-10~ 4, I, 4-x, 'G'A IN rRDM V210-VC1 =•-,rttT;'t.f:'J 

3/,4X, 1 GAIN FROM Vl TO VC2= 1 ,F10.4) 
---Sicrp-------------- ----- --u---~---

END 

FEATURES SUPPORTED 
---""1'"r.,..,o.,...c-c.--s ·-------~-------

CO~RCQUiR'E'MI:NTs-FOR ___ ----- --
COMMON 0 VARIABLES 42 PROGRAM 278 

12 

END OF COMPILATION 
II XEQ 

ROt>E1~-~-. -IVIA:ItK-s-IJ:-=J:~-o-3---

COMPUTER ASSIGNMENT =2 

11 CASE 1 
10----~G-trA r-N'~FRO'~V1--rtr-vc-t=-- -~32 ;8333 --

GAIN FROM V2 TO VC2= -0.0000 
-----.-G..-Afl'rFROM V2 TO VC1=-·-3z~zs- -

7 GAIN FROM V1 TO VC2= 0.0000 
s----,-C-.A"S-rE~z..---- -----~--- -

s GAIN FROM V1 TO VC1= -79.9471 
4 

3 

-- -~- -· ------------ --------- ------~---------------

--~---~ 

-------- ---~-~---~-------------------- -~~----

----------------

-- -- -----~------ ---- -----



12 

11 

10 
q 

7 

GAIN 
GArN 

FROM V2 TO VC2= -0.0000 
FKOM 1/2 TO VC1=~79-.-4-69_1 __ 

GAIN FROM Vl TO VC2= 0.0000 
FOO f MORE I RANLJNE--DECTMAL -poINT ENl:OUNTERED 

EXECU I I ON I I ME 001J3 

----------------- ----"" ""- "------- "------ "-

------ ""--"-----" "" _________ -""___ ---"-" "-"-" -----" --" 

-------- ---------

----- ""------- -- -"-

-----

6--------·----------"-"- -

5 

4 

3 

"- ~"--- ---"-----------------------------~ 

------------ ---------------------------

-------------------------------------------------

-- ------- _" ______ -------------- --- -------------------

- -- -- ----------



88888888 00000000 66666666 99999999 ******************************************* 
---,-------,--,-----::--c---~--~---:c---=---~ ------------~----------- ---------

8888888888 0000000000 6666666666 9999999999 * JOB HISTORY * 
___ 8,---8=---------=-8--,--8_-,-0--,-0 ____ 0() ___ ()_6 ____ 6_6 _ _!19__ _99_ _ _________ --~* AT ENTRY TO SYSTEM, * 

88 88 00 00 66 99 99 * PRIORITY-24 TIME-1600 * 
88 ·-=--8=--8;:__--::.00 __ ~_00_~~------- ___ '}_9__ __ 99 _______ --~* AT RUN TIME ON 10/13/71, * 

88888888 00 00 666666666 9999999999 * PRIORITY-24 TIME-1600 * 
88888888 00 00 6666666666 999999999 * 00014 JOBS RUN THIS ID SINCE 09/12/71 * 

--- ---- ---- - ------- --- ------- ------- -------
88 88 00 00 66 66 99 * RPI MONITOR V2 MOB DISK ASSIGNMENT * 
88 88 00 00 66 66 ________ 9_')__ ______ * LOGICAL DRIVE NO - 00 01 02 * 
88 88 00 00 66 66 99 99 * PHYSICAL DRIVE NO - 00 01 * 
8888888888 0000000000 6666666666 9999999999 * CARTRIDGE ID ---- 0001 0002 * 

-------::--=-=--=-=--=---=--=-=----=--=~-----~ ------------ ----- ---- - - ----- -----~-~-----~-- -________ ....:...:....:..:....:...;:....:..:....::..=..:=---=...:=-----=-=-=---=-=--=-==------
88888888 00000000 66666666 99999999 * CIB ON LOG 1 SYSTEM WS ON LOG 0 * 

II JOB T 8069 ROBERT J. MARKS II 
__ _____c/---=I_N-'-'0=--T'-E'-----=P---=L=----cE'---A S E DQ~N_O_I___F 0 _Lj)_OU T_f>_l.Jl:-_~_@ E!U __ J_~ _l1__A_B~__LJ_I_-=_8()_Q 9 

II FOR 
•IOCS!l403 PRINTER_tCARD) 
*LIST SOURCE PROGRAM 

-------~W~R~ITE(5,15) 
DO 90 J=1 ,3 

--------'--'-R-=E-'--'-A-=D_,__(-=-2, 55) HI 1, HL~-~L_B__C_l___~--
READ!2,56)HF1,HF2,H01,H02,RE 

C G A 1 N 0 F L 0 0 P~ _ T \i_O_AT A _ _l I ME 

--------'--T 1 =-RE /HI 1 ___ ----~--------------- ________ _ 
T2=-HF1•RE/HI1 
T3=-HOl•RE 

---~------'----=---

T4=-RC1•H01 
_____ ._cT---=.5_=_- R E I_H !_£_ _______ _ 

T6=-HF2*RE/HI2 
T7=-H02•RE 

-----*-*-*-*-*************************************** 

-- -------~----- ---~-------------------------

-------~----- ------------------------------~ 

c 
T8=-RC2*H02 

PRODUCT OF UNTOUCHING LOOPS TWO AT A TIME 
T14=T1*T4 
Tl8=T1*T8 
T28=T2*T8 

- ------------~-- -----------

______ _,_T=3=8=T3*T8.~--- ____________________ _ 
T45=T4*T5 

___ ___,_T_,_4 6 = T 4 * T 6 
T47=T4•T7 

______ T48=T4*IL~-------

c 
T58=TS•T8 

PRODUCT OF UNTOUCIHNG l_OOPS THREE AI _A _ _T_lt1~~ _ -~----- _ 
Tl48=T1*T4•T8 

_______ _,_T__,_4-==-5--"'8'--=__,_T__.4.__*_.!T-=5*T8 ---~-------- ___ __________ _ ______________________ _ 
DEL=1.-(T1+T2+T3+T4+T5+T6+T7+T8)+(T14+T18+T28+T38+T45+T46+T47+T48 

_____ __,_1--'-+_,__T58)-!T148+T4_?8l_ _ ___ _ ________ -----~-------------------------....,.,.-----
c EVALUATION FROM V1 TO VC1 

G1=-HF1*RC11HI1 -------

DEL1=1.-(T5+T6+T7+T8)+T58 
G2=RE•H01 *RC 1/H 1J ____ __ _ ___ _ 
DEL2=1.-T8 

_____ __:G:::...:1=-:C:::...:1=--=-.:( G 1 *DEL 1 + G_1__~ D ~ L -~ !/ QE L 
12 C EVALUATION FROM V2 TO VC1 -- ---------------------~\~-------------

-------------~)~1--~--~ 11 G1=RE•RC1*HF1/(HI1*HI2) 
- ------ --

DEL1=1.-T8 
G2=RE*H01•RC1/HI2 

-------~-=-
DEL2=1.-T8 

7 ______ G.3~HF2•RE*HF 1 !.B.Cll (HI 2*HI_1_) 
6 G4=HF2*RE•H01•RC1/HI2 
5 G2C 1 = ( G 1 *DEL 1 ~G__?_it_QE_L_~(;) +G4 )_/DEL 

----------- ~~ ~ ~~~g-PJ----~~~-
--=---------

10 
9 

4 

3 
-------- -- ---------------- _I 



(T) 

12 

PAGE 2 

c EVALUATION FROM V2 TO VCZ 
------~- --------- ---- -- -

G1=-HF2*RC2/HI2 
DEL1=1.-(T1+T2+T3+T4l+T14 

-------=:-:::-=--:~ --~-------- --- --- ----- -- ~---~ - ----- -
G2=RE*HD2*RC2/HI1 

c 

DEL2=1.-T4 
-----~ -- --- ------ -- -- ·-

G2C2=( (G1*DEL1+G2*DEL2l/DEL) 
EVALUATION FROM V1 TO VC2 

------------------------

G1=RE*RC2*HF2/(H11*HI2l 
DEL1=1.-T4 

-

G2=RE*HD2*RC2/HI1 
DEL2=1.-T4 
G3=HF1 *RE*HF2itRC27 (HI f*HT2T - -
G4=HF1*RE*HD2*RC2/HI1 
G1C2=(G1*DEL1+G2*DEL2+G3+G4l/DEL 
A=G1C2-G1C1 

-~~--~- --~-

B=G2C1-G2C2 

-~-----------------------------------------

--------------------------------------

-----------~------------------------

--------------------------------------

______ __:W__:R-'----=-IT.:.---=E__:_( __:5----'-, 50 l J , RE , _1-l_I_! , H I~_ili F 1 ,_tj£_~__!_!-t_()l , HQ_Z !B._~]___!_ R Cl_ ,_~l_C 1_!_G 1 C 2 , G2 C~2~, ---------------------------
1G2C1,A,B 

90 CONTINUE 
-------- - - --- ------ --- -----

15 FDRMAT('1',//,' ROBERT J. MARKS 11 1 ,/,' EE363, PRDB 3 1 ,/, 

1' DIFFERENTIAL AMPLIFIER',///) 
50 FORMAT(3X, •CASE'~-T2,/-;-4x, 'RE;,-,-E9.2- ,4x;/, ,-•·riET=·-~E9:-z;5x, 'HIE2='; 

1E9.2 ,/,4X,'HFE1= 1 ,E9.2 ,5X, 1HFE2= 1 ,E9.2 ,/,4X,'HDE1=',E9.2 , 
:.,..::....:__:_-=---~----

25X, I HDE2=' 'E9: 2-,/,4x-;-•-lrtl =I' E9 .-i 'sx--;tR-2=-· 'E9. 2 ,/I, 
32X,'GAIN FROM Vl TO VC1= 1,El5.8,/,2X, 1GAIN FROM Vl TO VC2= 1,E15.8, 

------4;--/-.-----, 2=-x~,~~-=-GAI N FROM V2TD VC2=', E 15-_--8; I ,-25C; 1GA1N -i=RbM V2To=-v~C~1--=-=-=,-=,-=,E...c:l--=5'--'.'---------------------------
58,//,4X,1V(OUTl='•E15.8,'*V1-1,E15.8, '*V2 1) 

55 FORMAT(4Fl0.4~f------------ ~------ - -=-~------ ---------

_____ 5:__6.::...._F:::-:O=--'R=-'M=-'A__:_T_:__::_( 5=--F'------=--1 0=----::_. 4..:___:__) _____ _ 
STOP 
END 

FEATURES SUPPORTED 
IOCS 

CORE REQUIREMENTS FOR 
COMMON 0 VARIABLES 

END OF COMPILATION 
II LOAD 

88 PROGRAM 

--~--~---------

----------

778 
--~--------------------------------------

~------- -~-------~--------------------------------

11 _________ _ 
------ -- --~- --- ~---

10 

9 

6 

5 

4 

3 

- --------------------------

--------------- --~---------~ ---------------------------------



ROBERT J. MARKS II 
EE363, PROB 3 
DIFFERENTIAL AMPLIFIER 

CASE 1 
RE= 0.33E 04 

I E 1 = 0 • 2_2l_~-~ _t1 I E 2 = 0 • 2 5 E 0 4 
HFEl= 0.88E 02 HFE2= 0.88E 02 
HOEl= _O.lOE-04 HOE2= O.lOE-04 -------------- -------------- -----

RCl = 0.12E 05 R 2 = 0.12E 05 

GAIN FROM 
GAIN FROM 
GAIN FROM 
GAIN FROM 

Vl TO VC1=-0.18946395E 03 
V1 TO VC2= O.l8767898E 03 

-~-- ~--~- ----- - :~ ---

V2 TO VC2=-0.18946395E 03 
V2 TO VC1= 0.18767898E 03 - -- ----------- - ---------- - -----·-

----- --------- ------------------------------

---------

---~-'-V-'-( OUT ) = 0. 3 7 7 14 2 94E O.J.it V_l- _Q_e_] 7 7 14 29't_~ _ _9 3it_\.ll ___ ----------------------------------
CASE 2 

RE= 0.33E 04 
~~- - ~-

IEl= 0.25E 04 
HFE1= 0.88E 02 
HOE!= O.lOE-04 
RCl = 0.12E 05 

--

HIE2= 0.25E 04 
HFE2= 0.12E 03 

-------------------------

HOE2= O.lOE-04 
R 2 = O.l2E 05 

GAIN FROM V1 TO VC1=-0.21790841E 03 
----:::-G-':'A-=-I-=-'N FROM V 1 TO~ VC2-~--0. 21_7_f~21-46E -03~~- ----

---------------------------------------

--------------

-~~ ----------------------------------
GAIN FROM V2 TO VC2=-0.21920327E 03 

------c-----::--c-------'--'=---'---=---'-----=----=-- - ---- --- ----- - - - -------/------ ---- -- --

GAIN FROM V2 TO VCl= 0.21641021E 03 
--- -------- - -------------~f------------ -

m V(OUTl= 0.43502984E 03•V1- 0.43561346E 03*V2 
m CASE 3 
------~R~E~=~0~.33E 04 -----A--

12 

11 

10 

9 

7 

IE1= 0.25E 04 HIE2= 0.20E 04 -----'=-=--==---=--'-=---=---=----'----- --- -------- - ---------
HFE1= 0.88E 02 HFE2= 0.10E 03 
HOEl= O.lOE-04 HOE2= O.ZOE-04 
RCl = 0.12E 05 R 2 = 0.12E 05 

---------- - ---- - ---- --- ---- -- ---- ---- -- ---~------------------------1 
GAIN FROM Vl TO VC1=-0.21261215E 03 
GAIN FROM V1 TO VC2= 0.21lll602E 03 ------=-------=---'---=-----=----=-- ------ --- -----
GAIN FROM V2 TO VC2=-0.21309893E 03 

- ----------------------------------------------] 

GAIN FROM V2 TO VCl= 0.21102334E 03 ------=-----'--------'--'=------=----=--c___:: ---------------- -------

VCOUTl= 0.42372815E 03•Vl- 0.42412225E 03*V2 
--- -------~--------- -- - --------------- ~-- ~-~--------------------------s 32 STOP 0000 

EXECUTION TIME 0008 
------------~------------------] 

-------------- ------ ------------- -----------------

6-------------~-~-~~--~ 

5 
------------------ ---- ------ -----------------------------

4 

3 
----------------------------



EE 363 - Electronic Circuita] 
Expe rime H ~ r~o. ·--
l'Jgill e r ~? t i 11 owe Ll~.!J!!!.f.tt.£ _____ _ 

....... ---o'\1 c. c. :. b?,.. 5 1/ 

~l. Bofor~ connecting tbe circuit of Fig~re 1, eon~eet tbe 
50-0hu resiJtor dlreetlJ ~~roas tbe ovtput ter~iaals of the 
H.P. Ozcillatcr after setti~g the opea circuit Yoltage of tbe 
Oij~illator to 0.5 Vclt. pe~t. Compure &be s~a~vred Yoltage 
auross the 50-0bm resistor ~ith tbe predicted v~lue assuml~g 
that the internal resistanee of the ~~eillator is 600 Obms. 

~. C~unect the eireuit sbo~e in Figure 1. Cba~ge the val~~ •f 
~~. if necessary, to obtain approxiGatelJ 20 V. i-~. et tbe 
er~itter of the tii'wnsistcr. With the tlpen eireu:it voltGge ot' 
tf:u~ oscillator set to 0.5-Volt, ~eak, w'lat is ·tize peak TJGlt31;1~' 
across tbe 50-0hm resistor? Be suze to mo~ltoY output ~olta~(r 
o :1 CPO e t all t 1 .ce ~. 

:~. I~cregse tbe sign~l from tbe ose1llator until tbe stae-wave 
V·)ltage acroali the 50-0i',it resistor bet:oi.i£·5 cHst.crted. Skeii.elf< 
~~~• waveform. At what peak voltage do~~ the ~istortion b~-
e~me obvioas? What cau~es tbil di1tortloo, eu~off or ~~ttlro\J~~? 

1. !SI~mate tbe input impedance of the 1-1 terminals of tbe 
e:dtter--follower ciret\it by incresi"J:•.ng H ~r.t:l.l t~e Yoltage 
~~-ross RL il.$ reduced to 1/2 of it-t: or:'igitml ?tl.~lle. (Remerabe>' 
tbat the 600-0bm interD~l resista~ce af t~e oscillator is ffi 
the eireuit also.) Ree~rd the input imred~nce thus mea3ured. 



;c '· ·, t.:: ~- ~ . · r. : : 1, • I·. • • , • . , I , ~ ~ , ; , . J. '. {! .-! :.:• 

~~ l J>~.h: r) i t. b _y· )~· ~! u·: ~b \l :~~ n g ~·X K. , n (!' ·;~·· }l. r~j \if 'L l'~, ·.?. f.· 1 :\,;.: i:, .. ~ (:; .t ;·.~ ~J ~-, ~-~. /t: -~ (:J .{ ·& n p ~~ ~>i ~~-an 

dwrr 'il'(·~lt~Jcii.u~ ~\~ s:;, r vn]H':" (tli'l·'i:: !1 ~~!l~.n\':t:· :r.e::])>nltc.H'Qeed ~:~.\<';h 
that Utt~ ltOU~~;;~~e ~~c:roi'~- n!.. is 1/2 of \;\:.e Lp·'Jfi-i0i:t•'C,\dt 'if('I.U:.n~:·;:c., 

{Ttl~· otitf,)i.l'li. ni\imll fl."CJ~\ "nHr &scdlhr;.::n' ~:art be re1'\1Ced t.lll 

prevent Jistorti~~. 

Use the tr®:asisto? e&U"H! r.~·)!J~cet· 'iO (;ht'iiin il.te of u.~ 
tr&nsistor ~t your quie0eent oper~tl~g peint. . ~~. 
h:ilH~ming h.,.._~ :: 0, estj.vrtlt~? the Vf:•ltle of ll01., .. "'~fnn ·t - -- ·~ 

"- ,~.,.., w Oti'i:. - h . 
l~ ij' 

nemernber to inolnde ~fiect ~f Rb nn~ ~~0 D~~ nutput im~ed-
~nee of tbe oscill~~or. 

0. {a) Wbat va].ae of d-e fHd.U.~r eu.r::teaL. we.nd.d be require~ if 
tbe peat undl$torie~ v~ltage atro;s RL MmGt be 2V? 
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AMPLIFIER FREQUENCY RESPONSE ----------------------------

FREQ(HZ) ZIN 

io.oo 7215.8 1 -29.6 
--~-12~59-- 6784.7 I -31.4 

15.85 6267.3 I -33.7 
---~~ 19.95 s678.5- 1 -35:-a 

25.12 5055.4 I -37.4 
-----31 ~-62 ___ - 4446.3 - I -31.9 

39.81 3894.6 I -37.3 
---50 • 1 2 3 4-2 8 • 1 -} --3 5 :-4 

63.10 3057.1 I -32.5 
--- 79.43 27/7 .-y-- 1 -=z-8. a 

1oo.oo 2575.3 1 -24.8 
~~~-- - --12-5.-9~----- -- 243-5.0 I -20.9 

158.5 2340.2 I -17.3 
-1.99._5 _________ -2-277-.6- I -14.2 

251.2 2236.9 I -11.6 
-------316-.2- 2210 ~7- I -9.-4-

398.1 2193.9 I -7.6 
---56 i ; 2 -- ---~2 1 8 3 • 2 I -6 • 2 

631.0 2176.4 I -5.2 
--~794-.3---- ----- ----z-fT2--:-l I -4.3 

1000.0 2169.3 I -3.8 
---~1~2=5 9------2161:-5 ____ 7- -3. 4 

1585 2166.2 I -3.1 
- --~~~- -- ~ 1 9 9 5 --2 l 6 5 • 2 I - 3 • 1 

2512 2164.2 I -3.2 
3162----- 216-3. 1 I -3. 5 
3981 2161.6 I -4.0 

,.,--- 5o12 - ---2159.3 1 -4.7 
,-
(0 

12 

11 

10 

9 

7 

6310 2155.9 I -5.6 
------7943--- ------2T50.6 7 -6.8 

10000 2142.3 I -8.4 
1 • 2 5 8 9 E +-04 --- - -2-1 2 9 • 4 I - 1 o • 4 
1.5849E+04 2109.4 I -12·9 

----r.-,r953-t:-+o4-- - 2o-nr.a - ~---T6.-o 

2.5119E+04 2033.0 I -19.8 
--3~T6-23E+04- 1966.2 I -24.3 

3.9811E+04 1872.6 I -29.5 
5.0119E+64 --- --1748-~-T I .:.:35.4 
6.3096E+04 1593.7 I -41.6 

--- 7.9433E+04 ----f4f5~4 7--47.9-
1.0000E+05 1225.2 I -53.9 

------ f.i589E+Cfs ____ to36-.6 1 -59.3 
1.5849E+05 860.92 I -63.9 

---c- ----- -- ---- -

1.9953E+05 705.13 I -67.7 
2.5119E+05 571.95 I -70.5 

--~3:_:. 162 3E+os- ----46o-. 9 9 --7 ---7 2 • 4 
3.9811E+05 370.19 I -13.5 ------- - ~~ --

5.0119E+05 296.82 I -13.8 
6.3096E+05 238.06 I -13.2 
7 • 9 4 3 3 E +as ------T9T .-31 - I - 7 i . 9 
1.0000E+06 154.54 I -69.6 

------------- ---

1.2589E+06 125.73 I -66.5 
1.5849E+06 103.44 I -62.4 

------· 
1.9953E+06 86.432 I -57.5 

~ 2.5119E+06 73.693 I -51.9 
---

3.1623E+06 64.363 I -45.7 

11772 
11740 
11693 

-fl.625 
11529 
11402 
11244 
11065 
10881 
I<f1IT 
10568 
10458 
10377 
10321 
10283 
16259 -
10243 
10232 
10226 
10222 
10219 

- -- --- f 0 2 f 7 

10216 
10215 
10214 
16213 
10212 
io2io 
10207 
10203 
10196 
10185 
10168 
10l40 
10098 
10031 

9928.3 
9771..6 
9537.8 
9199.3 
8729.6 
8113.3 
7357.9 
6500.1 
5598.6 
4716.4 
3903.4 
3188.1 
2579.8 
2074.5 
1661.5 
1327.5 
1059.4 
845.16 
674.71 
539.54 

-- ----- -

MAGNITUDE/ANGLE 
----- -------------- ---

ZOUT AV AI AP 

I 
I 
I 
I 
I 
I 
I 
-I 

-1.6 46.862 I -90.6 12.524 1-120.2 675.00 
- --------------

-1.9 58.914 7 -94.3 14.804 /-125.7 1022.3 
-2.3 73.683 I -98.2 17.104 /-131.8 1514.0 
- 2 .-=7-- - -9T .-5 71 I -1 o 2 • 4 1 9 • 2 59 I- 13 8 • 2 2 1 7 3 • 9 
-3.2 112.83 /-107.1 21.127 /-144.5 2998.9 
-3.7 137.42 /-112.5 22.629 /-150.4 3943.2 
-4.0 164.73 /-118.4 23.760 /-155.7 4920.9 
-4.2 193.50 - /-=124.-8 --24.568 1-160.2 5833.7 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

-4.2 
-4.0 
-3.6 
-3.1 
-2.7 
-2.2 
-1.8 
-1.5 
-1.3 
-1. 1 
-.9 
-.9 
-.8 

221.87 /-131.6 25.122 /-164.1 6606.8 
-247--:82 T~i38.4 25.491 /-167.3 7209.8 
269.79 /-145.0 25.733 /-169.8 7650.3 
2 81. o 1 1-151 • o --2-5 • 8 8 9 - -~=-rt 1-:9 19 51 • 1 
299.84 /-156.3 25.989 1-U~-__6_ 8~16=--3~.::_:6..___ __ _ 
308.84 /-160.8 26.052 /-175.0 8299.6 
314.95 /-164.5 26.093 /-176.1 8387.7 
318:-99 /~167.6 26.1[8-- /-177.0 8444.2 
3 2 1 • 6 3 I -1 7 0 • 1 2 6 • 1 3 4 I-_ 1_7 7 _. 7 _ _ _1!_4_ 8 _Q • 3. ___ _ 
323.32 /-172.1 26.144 /-178.4 8503.3 
324.41 1-173.7 26.150 /-178.9 8517.8 

--------------- -- -------------

325.10 /-175.0 26.154 /-179.4 8527.0 
325.54 /-176.0 26.155 /-179.8 8532.8 

7 
I 
I 
I 
I 
I 
I 
I 
I 
I 

- ~ 8 -- -- --325 • 8 1 . -- / ~ f76 • 9 2 6 • 1 55 I 1 7 9 • 8 8 53 6 • 4 

-.8 
-.9 

-1.1 
-1.2 
-1.5 
-1.8 
-2.2 
-2.8 
-3.5 

I -4.4 
I -5.5 
I -6.9 
I -8.6 
I -10.8 
I -13.5 
I -16.8 
I -20.8 
I -25.5 
I -31.0 
I -37.0 
I -43.4 
I -49.8 
I -56.0 
I -61.5 
I -66.3 
I -10.2 
I -73.4 
I -75.8 
I -77.5 
I -78.5 
I -79.0 
I -78.9 
I -78.3 
I -11.0 

325.99 /-177.5 26.154 I 179.3 8538.7 
326.10 1-178.0 26.150 I 178.9 8540.1 
326.17 /-178.5 26.144 I 178.3 8540.9 
3 26. 21 I _:1 is. 8 26 :f34 -TTi1. 1--- -8 541~.-=-4--
326.24 1-179.1 26.118 I 176.9 8541.5 

-- -- --- ---- - -- - ------- ~----

326.26 /-179.3 26.093 I 176.0 8541.4 
326.27 /-179.5 26.052 I 174.9 85_41_!~-------
326.28 /-17~.6 25.~8~ I 173.5 8540.3 
326.28 /-179.8 25.889 I 171.8 8539.0 - -- -- - ----------- ----------

326.28 /-179.9 25.733 I 169.7 8536.9 
326.28 I 180.0 25.491 I 167.1 8533.5 
32 6 :-2-8 I 1 7 9 • 9 2 5 • 12 1 I 16 3 • 8 8 5 2 8 • 1 
326.28 I 179.7 24.567 I 159.9 8519.6 

~ ~ ---------

326.27 I 179.6 23.760 I 155.3 8506.1 
326.27 I 179.4 22.628 I 149.9 8484.7 
326.25 I 179.2-----21:-125- Ti43-:-9 ___ 8451.2 
326.23 I 179.0 19.256 I 137.4 8398.5 
:326-.20- I T7-8.7 _____ 1T:loo ___ I 130.8 8316.4 
326.14 I 178.3 14.800 _j _ _!l_4_._f.t J3J89._5_~-~---
326.06 
325.93 
325.72 
325.39 
324.86 
324.04 
322.74 
320.72 
317.60 
312.83 

-- -- -

305.69 
295.31 
280.83 
261.69 
238.03 

/ 177.9 12.519 I 118.6 7996.0 
I 177.3 10.393 I 113.4 7707.5 

----------- --- ----

1 176.6 8.5065 I 109.0 7290.6 
I 1 7 5 • 7 6 • 8 9 2 7 j 1 0.~5_..._...3 __ ___--6__._7__,1=5_..._-""0 ___ _ 
I 174.6 5.5466 I 102.2 5968.1 
I 173.3 4.4428 I 99.7 5073.7 
I 171.5 3.5480 I 91.7 4099.9 
I 169.4 2.8279 I 96.1 3143.7 

------------ - - -- -

I 166.7 2.2511 I 94.8 2295.2 
I 163.4 _____ 1.7906 I 93.8 1607._...6 ___ _ 
I 159.4 1.4235 I 93.0 1090.0 
I 1 54 • 7 1 • 1314 I 9 2 • 3 __ _721 _._7 ~ ---~~ 
I 149.3 .89899 I 91.7 470.04 
I 14 3 • 1 • 7 1 4 2 5 _ ~ __ 9 1 • 3 3 0 2 • 7 2 
I 136.6 .56742 I 90.9 193.53 

-------- ---- ------------



AMPLIFIER FREQUENCY RESPONSE 

0) 

(0 

DATA 

RESIST! VE VALUES (IN OHMS) 
R1 = 3.30000000E+04 

---RZ--; l. OOOOOOOOE-+04 _____ --
RO = 7.90000000E+04 

-~~Rs- = --a--:-aoooooooE+o2 
RC = 1.20000000E+04 

--------------- --- --------

RE = 5.60000000E+03 
RL = 2.70000000E+04 

----- RX = 2. 200006cmE+cfT- -- - ---
RPI= 3.20000000E+03 

--RO = T~-520CHJ06-o-E+o1 

CAPACITIVE PARAMETERS 
Cl = 1.20000000E-05 

-------=-co -=--1-._o_o_o_o_o oo tiE- o-s-
CE = l.OOOOOOOOE-04 

----CP-i,; -1. 09000000E-ll 
CU = 3.20000000E-12 

- - - --- - -- --

(IN FARADS) 

DATA FOR 8 DECADES, WITH INITIAL FREQUENCY 
------------~---

TRANSISTOR BETA= 1.40000000E+02 ----

--------------------

-----------------------

----------

11 

10 

9 

0 

7 

G 

4 

----- -------------

l.OOOOOOOOE+Ol HERTZ 

-----------



--------------

----------- ~-~--------

-------------------------- -------- ----

---- ----------------- ------- ----~-----

----- ---------------- --

--------------

------------- --- ------------

---------~-------

L 

6 
(11 

II 

21 

(>) 



LOAD MAP. 11/10/71. 10.02.13. PAGE 

"' -(T) 
~ 

FL REQUIRED TO LOAD 20100 
FL RtcfOTRE-b-To RUN 12200 
INITIAL TRANSFER TO TRAMP 

BLOCK ASSIGNMENTS. 
----------- --- -- ---- -

BLOCK ADDRESS LENGTH 
---------- ----------

TRAMP 102 3015 
HYORYH 3117 61 
ZTOZT 3200 40 
ZTTOZ 3240 37 

~- - ----~--- ---- AMP R b-P 3277 366 
POLAR 3665 40 

-------------------

YZORZY 3725 77 
ALNLOG 4024 67 
ATAN 4113 74 
ATAN2 4207 113 

-- ----- -· ----~----- ----- - --

CABS 4322 36 
EXP 4360 57 

-- --- ---------

INPUTC 4437 102 
KODER 4541 1247 

----------

KRAKER 6010 1174 
/SCOPE2/ 7204 0 ----------~- ------- --- ~~-~--- -~~-~-------- -----

SYSTEM 7204 1076 
SID$ 10302 1425 ----------------- ----

OUTPTC 11727 72 
GETBA 12021 17 ----
RBAREX 12040 57 

~-- ~-~~--~- ---------------

-- ---------

---- --------------

,z 

11 

iO 

9 

0 

7 . 

"J 

103 

-- --- ---------

FILE 

LGO 
LGO 
LGO 
LGO 
LGO 
LGO 
LGO 
SYSLIB 

------- - ---- ---

SYSLIB 
SYSLIB 

--~- -- - --

SYSLIB 
SYSLIB 

-- --- ---

SYSLIB 
SYSLIB 
SYSLIB 

SYSLIB 
SYSLIB 
SYSLIB 
SYSLIB 

--------

SYSLIB 

1 

--------------- --------------------------

---------

------~- ------------------

-- ------ - -----~ -· - - - ---------------- -----

--- --- --- ---

- -- ----- ------ ---- ---



,..-· 
•, 

12 

11 

10 

9 

7 

G 

000272 
000301 

C ADDING IN RB AND RD 
Yl=Yl+l./RB 
Y4=Y4+1./RC 

C BACKTO- Z- P-ARAMETERS 
000307 CALL YZDRZY(Yl,Y2,Y3,Y4,Zl,Z2,Z3,Z4) 

~-, ~~~-----c---ADDING-INCT -
000317 Zl=Zl+l./(S*Cll 

~---- C slrcK: TO-Y--MATRIX 
000334 CALL YZORZY(Zl,Z2,Z3,Z4,Yl,Y2,Y3,Y4) 

--------C~-C~O=-cMcc-P=-:U-c-:T=--I::-:N-ccG=-----cG=-A~I N S AND THINGS --~----- -- -----
000344 

~--

000362 
000365 
000370 
000373 
000376 
000426 
000435 
000437 
000437 
000437 

CALL AMPROP(Yl,Y2,Y3,Y4,YL,YS,ZIN,ZOUT,AV,AI,AP,APA,API,APTl 
-~biVIDTNGCCJMPL-EX -OUTPUT INTO-MAGNTfuDE AND PHASE -- -

CALL POLAR(ZIN,ZINM,ZINAl 
----=--:c-:c -------- - ------- --- -- --

CALL POLAR(ZOUT,ZOUTM,ZOUTAl 
CALL POLAR(AV,AVM,AVAl 
CATL POLAR lA f-;ATM, A fA-f- -
WRITE(5,5l)F,ZINM,ZINA,ZOUTM,ZOUTA,AVM,AVA,AIM,AIA,AP 
-F=F*no.**Cl./lo~-~ 1 

92 CONTINUE 
--- ---- ------- ----

50 FORMAT(Fl5.8l 
51 FORMAT(lX,Gl0.4,4(4X,Gl2.5, 1 / 1 ,F6.ll,Gl5.5l 

--~5"'2 FORMAT ( •7•;-3fX, TAMPL lFTER--FRE-QUENCY RES-PDNSET';/ I IT;' DATA I, 
11/1,' RESISTIVE VALUES (IN OHMSl',/, 1 Rl =',El5.8,/, 1 R2 =1 ,El5. 

-~-------~~-- 28;1,-, --Rtf ~-,;-El5.a-~·/,• RS--=--.-,-E15.8,l-; 1 ___ RC = 1 ,El5.8,/,-, RE ~~~---

3El5.8,/,' RL = 1 tE15.8,/,' RX = 1 ,El5.8,/, 1 RPI=' ,El5.8,/, 
---------- -------

41 RU ;;I,El5.8,//, 1 CAPACITIVE PARAMETERS <IN FARADS)',/,-
5 1 Cl = 1 ,El5.8,/,' co =',El5.8,/, I CE =· ,El5.8,/, 1 CPI=' ,El5.8, 

-------6/;-, CU ;-i ,El5.8,//,-1 -DATA FOR ',f5~'-DECADES,-WfiH INITIAL F=-R=-=-E-=-Q-=-u-=E-----------------------
7NCY ',El5.8,' HERTZ',//,' TRANSISTOR BETA=',El5.8,/,'7',31X, 
81 AMPLIFIER FREQUENCY RESPONSE' ,/,53X, 'MAGNITUDE/ANGLE', 
9///,' FREQ(HZl •,14X,'ZIN',20X, 1 ZOUT',l9X,'AV 1 ,21X,'AI 1 ,17X,'AP'/) 

-c:::----=--D--=-A=T--:-A------o(--'R--=E A 5- IN F L d-AT -~ ~i(; P D-iNt- 1-N C 0 l UM N S 1-15 ) - -------
C Rl,R2,RO,RS,RC,RE,RL,RX,RPI,RU,Cl,CO,CE,CPI,CU,B,F,D 

000437 ______ STOP-- - - - -
000441 END 

PROGRAM LENGTH INCLUDING 1/0 BUFFERS o o 3 o 1 s--- ------------

UNUSED COMPILER SPACE 
015000 

~---------

~~---------

-------- ---- --

--------------------------

----- ------------

--~----------

----------

--- ---------- --------- --



PROGRAM TRAMP(INPUT,OUTPUT,TAPE2=INPUT,TAPE5=0UTPUTl 
-~--o-ao·o-o2 -- - -m M-ENs roN-RTfo l, c c 5 l -- ----- --~---------

ooooo2 COMPLEX Y(4),Z(4),T(4),YS,YL,S,YE,YU,YPI,ZIN,ZOUT,AV,AI 
~---- -----------+-,-'{l.--,-Y2,Y3,Y4,Zi-,--z2-,Z3,Z4,Tl,T2,T3,T-4 - - - --

000002 EQUIVALENCE (R(1),R1),(R(2),R2),(R(3),R0l,(R(4),RS),(R(5),RC), 
------~ -T( R(6-f, R E l , ( R ( 7 l , R Ll , -~ R ( 8 l , -RX l , ( R ( 9 l , RP I l ; ( R C 10 l , R U l - --

000002 EQUIVALENCE CCI ll ,Cll, (C(2) ,COl, (C(3) ,CEl, (C(4) ,CPI l, (C(5) ,CU) 
---o--o-o.:_o_o-'--'2 E Qui vALE N c-ETY-( rr;Y:rT-;-TvT21 ; Y 2 l ;TvT3 l , Y3l -, -, Y 1 4 T-;Y41 -- -

000002 EQUIVALENCE(Z(1),Z1),(Z(2),Z2),(Z(3),Z3l,(Z(4),Z4l 
- --- (fOO 002 --- ------- E QUI VALENCE ( T ( 1 l , T 1 l , ( T ( 2 l , T 2 l , ( T( 3 ) , T 3 ) , ( T ( 4 ) , T4 l 

C READ IN ALL RESISTIVE VALUES IN KOHMS 
----------C- --R (T ,-;-Ff1, R2 ,-RO, Rs; R.t;-R E, RL, RX, R PI , RU 

---=-0-=-0-=-0002 _____ [)_Q 90 M:;1, 10 
000004 KEAD(2,50) RIM) 
000011 R(Ml=R(M)•(10.••3.) 

~-~~ -000-61i ______ - 90- CONTINUE 
C READ IN ALL CAPACITIVE VALUES IN NANOFARADS 

-------------- - ----

c C(I)=C1,CO,CE,CPI,CU 
000020 DO 91 M=1,5 -- -- ----------- --- ---- - ---

000022 
000027 

~~------- --- --

000035 

READ (2,50)C(M) 
C(Ml=C(Ml•C10.**(-9.)) 

91 CONTINUE 
C B=TRANSISTOR BETA 

~------- -- --------------- ------ --

000036 READ(2,50) B 
C F=INITIAL FREQUENCY 

000044____ REAI:fiX, 50 l -F -

~~~~~000052 

000060 
000062 

___ 000077 

C D=NUMBER OF DECADES (READ IN FLOATING POINT) 
READT2,50)D 
ND=D 

-- - --- - - - - ---

WRITE(5,52)(R(M),M=1,10),(C( Il,I=1,5l,ND,F,B 
TPI=B.*ATAN( 1. l 

---- ---- --- ----

-- ----------------------

--------- -------

----------

-------------- ---

(>1 000103 ND= ( ( 10. •D l + 1 • l 

.2 

11 

10 

9 

u 

7 

'J 

000106 
---~~ o oo fTI 

000115 

000120 

RB=R1*R2/(R1+R2l 
v-s=-(MPLx c 1. /Rs-, o. o 1 
YL=CMPLX(1./RL,O.Ol 

C COMPLTTTNG -GAINS AT DIFFERENT FREQUENCIES 
DO 92 N=1,ND 

000122 
000125 ------6-601 35 ---~----

--S=CMPL)CCo~ o, n>f*F i 
YU=l./RU+S*CU 
YPI=1./RPI+S*CPI 

000144 

000155 
000162 
000164 
000173 

000201 

YE=1./RE+CE*S 
C FIRST Y MATRIX OF HYBRID PI MODEL W/0 RX 

Yl=YU+YPI 
--- ---------- --~-- -- --

Y2=-YU 
Y3=B/RPI-YU 
Y4=YU+l./RO 

C TRANSFORMING TO Z MATRIX 
C -ATC Y lOR Z Y ('(1 , Y 2 , Y 3, Y 4 ,z 1 , Z 2 , Z 3 , Z 4 l 

C TRANSFORMING TO Z-T MATRIX 
---~-00021l ________ CALL- ZTOZT ( Z 1-, Z2, Z3, Z4, T 1, T2, T3, T4 l 

C ADDING IN ZE,RO,AND CO 
-------- ----~~----

000221 T1=Tl+RX 
000225 T2=T2+1./(S*CO) 

- --- ----

000242 T3=T3+1./YE 
C TO Z MATRIX 
-----CALL Z T T 0 Z ( T 1 , T 2 ~ T 3 , T 4 ;z l , Z 2 ,Z 3 ,Z 4 l 

------
000253 

C TO Y MATRIX --- --- ~---- -- .. --

000262 CALL YZORZY!Z1,Z2,Z3,Z4,Y1,Y2,Y3,Y4l 
-- -----~----- ------

-- ----- ------------- -------------

-------------- ------------ --------------

··-·------------------- ----

-----------------



"' 

12 

11 

10 

9 

MACE 

OPE~AfiNG ~YSTEM 

-- - -~-~---------------
VERSION 4.1 

JOB ORiGIN EXPORT/IMPORT 

X X RRRRRRRRRRR RRRRRRRRRRR jj MM MM 99999999 44 
-------------

XX RRRRRRRRRRRR 
------ ---- ---- --~-------- ---------

XX RRRRRRRRRRRR jj MMM MMM 9999999999 444 
XX XX RR RR RR RR JJ MMMM MMMM 99 99 4444 

-------- - ----- -----

)()( 
- ------

MM XX RR RR RR RR Jj MM MM MM 99 99 44 44 
XX XX RR RR RR RR Jj MM MMMM MM 99 99 44 44 

------ - ---- - )(X RR R-R RR RR MM f.fM ____ ------------

XX jj MM 99 99 44 44 
xxxx RR RR RR RR jj MM MM 99 99 44 44 

----- - ------- ----- ---- - --- ~-------- ---------- -

XX RRRRRRRRRRRR RRRRRRRRRRRR jj MM MM 99999999999 44 44. 
XX RRRRRRRRRRR RRRRRRRRRRR JJ MM MM 9999999999 444444444444 

xxxx RR~R RR RR JJ MM MM 99 444444444444 
XX XX RR RR RR RR JJ MM MM 99 44 

-------- ------------- --------
XX XX RR RR RR RR JJ MM MM 99 44 

XX XX RR RR RR RR JJ MM MM 99 44 
----- ·- - --- -- -------- --- -----

XX XX RR RR RR RR JJ JJ MM MM 99 44 
XX XX RR RR RR RR JJJJJJJJJJJJ MM MM 99 44 
------------------ ------- ------ - ---- -------- ------------ -------

X X RR RR RR RR JJJJJJJJJJ MM MM 99 44 

==================================================================================================== 
==================================================================================================== 
==================================================================================================== 
==================================================================================================== 
===================================================================================;================ 
==================================================================================================== 

-~~----- -- --- -

-------~----- -- ---

------------

------------------~--~-------



3.9811E+06 57.702 I -39.5 432.76 
---- -------~-- ------

5.0119E+06 53.070 I -33.4 348.80 
6.3096E+06 49.925 I -27.8 283.23 

----1 ~ 943:fE+_()() ____ --4-7-:-~f34 I -22.9 -i3-2 ~-49 
1.0000E+07 46.465 I -18.7 193.74 
L2~ra9E+o7 --45.-579 1-15.2 164.65 
1.5849E+07 45.009 I -12.5 143.28 

--~-- ------------ -----------

1.9953E+07 44.642 I -10.3 127.97 
2.5119E+07 44.403 I -8.6 117.27 
3.1623E+07 44.244 I -7.4 109.96 
3.9811E+07 44.129 I -6.5 105.06 

~-5~of1-9E+07 44.036 --1---6 .o 101.78 
6.3096E+07 43.943 I -5.8 99.572 

--------

7.9433E+07 43.831 I -5.8 98.006 
1.0000E+08 43.678 I -6.2 96.777 ---------- - ------------------

1.2589E+08 43.453 I -6.9 95.636 
1.5849E+08 43.114 I -1.9 94.360 

~~- ------~--

1.9953E+08 42.605 I -9.3 92.715 
2.5119E+08 41.854 I -10.9 90.441 

-- -------

3.1623E+08 40.776 I -12.9 87.250 
3.9811E+08 39.303 I -14.9 82.871 

___ =--:_~ ------ ---- ------- -------- ----· 

5.0119E+08 37.409 I -16.9 77.133 
6.3096E+08 35.156 I -18.6 70.079 

---~_::__=-=--=-
7.9433E+08 32.710 I -19.6 62.028 
1.0000E+09 30.294 I -19.7 53.522 

I -75.1 
I -72.5 
I -69.2 
I -65.0 
I -60.1 
I -54.5 
I -48.5 
I -42.4 
I -36.5 
I -31.3 
I -26.8 
I -23.3 
I -20.1 
I -19.1 
I -18.3 
I -18.5 
I -19.6 
I -21.6 
I -24.6 

----------------

1 -28.5 
I -33.3 

-- ---- - -- --

1 -38.9 
I -45.0 
I -51.2 
I -57.3 

I 

_210.9_?~, _ /_ !_3_9__!__Q______ .45076 I 90.5 123.14 
182.17' I 123.6 .35806 I 90.2 78.111 
15_~_!_1:!2 ~. I 117.7 _ ---~2_1:!_4!1-_L I 89.9 49.451 
127.53 I 112.5 .22593 I 89.6 31.268 
104.28 I 107__.9~--- _.17'!~6- _ _! 89.3 19.755 
84.437 I 104.1 .14254 I 88.9 12.474 
67.914 I 100.9 ____ .,11321_ _ I 88.4 7.87--'4--=-3 __ _ 
54.381 I 98.2 8.99140E-021 87.9 4.9693 
43.418 I 95.9 7.14037E-021 87.3 3.1354 
34.599 I 93.9 5.66958E-021 86.5 1.9779 
27.537 I 92.1 4.500]2_~-Q_2L 85_!_6 ___ j._l_ft_74 __ _ 
21.899 I 90.3 3.57154E-021 84.4 .78638 
17._iQ!!__ I 88.6 2.83258E-021 82.9 ._.4_._9-=5_._4~9 ___ _ 
13.826 I 86.9 2.24450E-021 81.0 .31195 
10.979 I 84.9 1.77603E-021 78.7 .19614 

----~----

8.7132 I 82.7 1.40227E-021 75.8 .12308 
6.9104 I 80.2 ___ 1_.10~!f-7E-021 ___ 7)_.l_____ 7.69917E-02 
5.4751 I 11.1 8.63959E-031 67.8 4.79292E-02 

_ 4 ._3_3 1._ 3 I _ ]2__._] 6 • 7 1411 E-0 3 I 6 2 • 4 2 • 9 6 18 7 E- 0 2 
3.4186 I 68.8 5.16297E-03/ 55.9 1.81047E-02 
2.6891 I 63.2 3.91448E-031 48.3 1.08948E-02 

---- ------ ----- ---

2.1050 I 56.5 2.91645E-031 39.6 6.41779E-03 
1.6367 I 48.5 _ ----~.J_31._1 __ QE-Q_~_L___f_9_._<} 3.68021E-03 
1.2617 I 39.0 1.52856E-031 19.4 2.04721E-03 

- ---- - - • 96334 I 28 .~ __ _L()J3QI3_6_E-031 --~-· 5 ___ _l~_l0600E-03 

"' ,,, 

12 

II 

iO 
9 

u 

XRRJM94. 11110171.PURDUE MACE 71111101. 

--- ---ro. or: 30. XRRJM, 41031, STUDENT, P 10; T 10, CM60000. 
10.01.30.COMMENT. $RJM 8069 ROBERT J. MARKS II PU ------- ------ ----------- -------

10.01.30.RDUE 
10.01.30.MAP(PART) 

--- - ----- ---------------

10.01.31.FUN(Sl 
10.01.36. CTIME 000.759 SEC. FUN MOD LEVEL 60F 

- -

10.01.36.PFILES(GET,SADIST,N=FACULTY,A=41029rX=LG 
10.01.36.0) 

·--- ------

10.02.10. DONE 
10.02.10.LGO. 

---fo:02.T3-:T)C- -- T. 9()3--SEC., NL 12200 WORDS 
10.02.16.STOP 
- ------ - ~--~ ---~ 

10.02.16.CP 2.983 SEC., 10 298 UNITS. 
10.02.16.LINES 250 

___ _:_:__.:c._ ------ ·----· --- -

10.02.16.CM 5.238 MWD-SEC., FL 12200 WORDS 

~-------- --

--------

----- ---- -------,, 

-----------

-- -------~-- ---

-----------
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!1 . 

----:-------- ____ {3_=_/_Lf_O _____________________________________ _ 
:; 
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:• ,·-z-
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IN,atlr A-ND OUTPUT 
• - - - - - 4 I'Ait.N£-rEtts 

CAl-L DCSISN ( ~ ~- 1 -, -, • • .) 



DESIGN Electrical Engineering Dept. 
Rose-Hulman Institute of Tech. 
Terre Haute, Indiana 

SADIST System subprogram 

SUBR.0UTINE DESIGN( VCC ,BETAl ,BETA2, VCE!liN, ICl, IC2, v,0, K, 
Rl,R2,RC,RE,SEl,SE2,N,RB) 

Inputs: VCC,BETAl,BETA2,VCENIN,ICl,IC2,VO,K-

vee 
BETAl 
BETA2 
iT CElT IN 
ICl 
IC2 
v¢ 
K 
Rl,R2,} 
RC,RE 
SEl,SE2 

N 

RB 

Collector supply voltage. 
Hinimum value of beta. 
!1aximum value of beta. 
llinimum quiescent collector-to-emitter voltage. 
lUnimum quiescent collector current. 
l1aximum quiescent collector current. 
Transistor base-to-emitter voltage. 
Ratio of RE to RC 

Computed values of bias resistors 
Stability factors corresponding to BETAl and 
BET2 respectively. 
Ratio of VBB to V¢. 
Parallel equivalent· of Rl in parallel with R2. 

NOTE: All variables are REAL as opposed to INTGER. 

This subprogram calculates the values of the four bias 
resistors in the standard confi~uration common emitter 

transistor amplifier. 

JHD 
9.16.71 

Q----.tt----...---



ANALYZ 

~ 

Elecrtical Engineering Dept. 
Rose-Hulman Institute of Tech. 
Terre Haute, Indiana 

SADIST System subprogram 

SUBR¢UTINE ANALYZ(VCC,BETA,Rl,R?,RC,RE,V¢,IC¢,IC,VCE,RB 
N,SE,VBB) . 

Inp~ns: VCC,BETA,Rl,R2,RC,RE,V¢,IC¢ 

vee Collector supply voltage. 
BETA Beta of the transistor. 

Rl,R2, 
RC,RE Bias resistors values. 
V¢ Transistor base-to-emitter voltage. 

IC¢ Collector leakage current. 

Computed values: IC,VCE,RB,N,SE,VBB 

IC Quiescent collector current. 
VCE Quiescent collector-to-emitter voltage. 

RB Rl in parallel with R2. 
N Ratio of VBB to V¢. 

SE 

VBB 

Stability factor. 
Thevenin's equivalent base supply voltage. 

This program calcultaas the quiescent operatmng point 
information for the standard configuration common emitter 

transistor amplifier as well as other useful quantities. 

NOTE: All variables are REAL as opposed to INTEGER. 

JHD 
9.16.71 



STDVAL Electrical Engineering Dept. 
Rose-Hulman Institute of Tech. 
Terre Haute, Indiana 

SADIST System subprogram 

FUNCTION STDVAL{RIN) 

This function computes the closest standard ten 

percent value of resistor to RIN. 

~ 
9.16.71 



ZT~ZT Electrical Engineering Dept. 
Rose-Holman Institute of Tech. 
Terre Haute, Indiana 

SADIST System subprogram 

SUBR~UTINE ZT~ZT(Zll,Zl2,Z2l,Z22,Zl,Z2,23,ZM) 

Inputs: Zll,Zl2,Z2I,Z22 (Complex) 

Computed values: Zl,Z2,Z3,ZM (Complex) 

This subroutine gives the elements in the T form 

of the z-parameter two-port network. 

JHD 
10.4.71 



P~LAR Electrical Engineering Dept. 
Rose-Hulman Institute of Tech. 
Terre Haute, Indiana 

SADIST System subprogram 

SUBR~UTINE P~LAR(RECT,P~LMAG,ANGLE) 

Inputs: 

RECT - A complex FORTRAN variable 

Computed values: 

P~LMAG - the magnitude of RECT 

ANGLE - the angle of RECT 

This subroutine converts a complex number from 

rectangular to polar form. 

JHD 
10.4.71 



YTgfABC Electrical Engineering Dept. 
Rose-Hulman Inst itute of Tech. 
Terre Haute, Indiana 

SADIST System subprogram 

SUBR¢UTI~m YT¢ABC(Yll,Yl2,Y2l,Y22,A,B,C,D) 

Inputs: Yll,Yl2,Y2l,Y22 (complex) 

Computed values: .A,B,C,D (Complex) 

This subroutine computes the .ABCD parameters of a 

two-port given the y parameters. 

JHD 
10.4.71 



CASCADE Electrical Engineering Dept. 
Rose-Holman Institute of Tech. 
Terre Haute, Indiana 

SADIST System subprogram 

SUBR~UTINE CASCADE(Al,Bl,Cl,Dl,A2,B2,C2,02,A3,B3,C3,03) 

Inputs: Al,Bl,Cl, ••. C2,02 (Complex) 

Computed values: A3,B3,C3,03 (Complex) 

This subroutine gives the ABCD parameters of the 

combination of two two-ports in cascade. The two 

two-ports are characterized by their ABCD matrices. 

·~~ ! - -;- -l _______ ... , 
..>------1 :------- .... . 

JHD 
10.4.71 

----------- -··-..:. 

'"), \_, 
---·· .,. 

_____ I--( 



ABCT¢Y Electrical Engineering Dept. 
Rose-Hulman Institute of Tech. 
Terre Haute, Indiana 

SADIST System subprogram 

SUBR¢UTINE ABCT¢Y(A,B,C,D,Yll,Yl2,Y2l,Y22) 

Inputs: A,B,C,D §All complex) 

Computed values: Yll,Yl2,Y2l,Y22 (Complex) 

This subroutine computes the y parameters of a two-port 

given the ABCD parameters. 

JHD 
10~4.71 



ZTT@Z Electrical Engineering Dept. 
Rose-Hulman Institute of Tech. 
Terre Haute, Indiana 

SADIST System subprogram 

SUBR0UTINE ZTT0Z(Zl,Z2,Z3,ZM,Zll,Zl2,Z2l,Z22) 

Inputs: Zl,Z2,Z3,ZM (Complex) 

Computed values: Zll,Zl2,Z2l,Z22 (Complex) 

This subroutine converts from the T-form of the 

z parameter network to the standard form. 

JHD 
10.4.71 



YZ~RZY Electrical Engineering Dept. 
Rose-Hulman Institute of Tech. 
Terre Haute, Indiana 

SADIST System subprogram 

SUBR~UTINE YZ~RZY(All,Al2,A2l,A22,Bll,Bl2,B2l,B22) 

Inputs: All,Al2,A2l,A22- Y or Z parameters (complex) 

Computed values: 

Bll,Bl2,B2l,B22 - Z or Y parameters (complex) 

This subroutine converts from y-parameters to 

z-parameters or vice-versa. 

JHD 
10.4.71 



AMPR¢P Electrical Engineering Dept. 
Rose-Hulman Institute of Tech. 
Terre Haute, Indiana 

SADIST System subroutine 

SUBR~UTINE AMPR~P(Yll,Yl2,Y2l,Y22,YL,YS,ZIN,Z~UT, 

AV,AI,AP,APA,API,APT) 

Inputs: 

Yll,Yl2,Y2l,Y22, the network y-parameters ) 
) Complex 

YL,YS - source and load admittances ) 

Computed values: 

ZIN,Z~UT, the input and output impedances) 
) 

AV,AI, voltage gain and current gain ) 

AP Power gain ) 
) 

APA Available power gain ) 
) Rea 1 

API Insertion power gain ) 
) 

APT Transducer power gain ) 

Complex 

This subroutine computes important properties of an 

amplifier (two-port) given the y-parameters. 

JHD 
10.4. 71 



HY(i!RYH Electrical Engineering Dept. 
Rose-Hulman Institute of Tech. 
Terre Haute, Indiana 

SADIST System subprogram 

SUBR~UTINE HY(i!RYH(All,Al2,A2l,A22,Bll,Bl2,B2l,B22) 

Inputs: 

All,Al2,A2l,A22 - h-parameters or y-parameters (complex) 

Computed values: 

Bll,Bl2,B2l,B22 - y-parameters or h-parameters (complex) 

This subroutine converts from h to y-parameters or 

vice-versa. 

JHD 
10.4.71 
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i.b'"' rw~.'dnturn n;Jidc•er of Her<'ltion:~; allm·1cd . 
. ~~,::.~.~c\~~V f·t1\i\tT "lE .. ~00~ !f the ii'.Jn-·ber of ltc:l'iJf.~(}n~ ~-:}\C.cf:•d. 

dhf~l~~ :1 t}:t; fc~;t it<:r~\l:e .~s .acc~r·~·:d ~J:J ,··; root o): F'{l): 0. 

: : ;: ;: tAte;; i.nn fo~ t\) I~ t 1 '•'·~· \:.OI1'\f''' ( rwncc t c, t. !_.:.:: t {;:: ( .~)) he ,.., 
fHJUi."!Ci•'.:t,~ ~J;me :a t"d by ~iu! i e; .. (t 0 - 9 I 
1: ;' C.t\i'1.; ~~ { l (. N) -2 ~ fi"> ~ ) J / l ( K) ) . ) . '( . L F I 
··.',rl't ·ur F(:r:)'"U. 

., ('I\ , ~ j\ • l -\~ <1. • .,. • 

f -(\ '· .,,,. t I It) ) 
LC.> , (, ,, 

~~s<r·i . :~''~PPl L:-:d :·;~!~nciH: i.r.·:; hh 1\ h ev<-' 1 ua tt~s r (;). ~ ,,. (.1! I i ,,, 1 

'Ji''·'-,'~•>lh .~··. 011.15 ·i: b,- ()f r;, .. , f,)l':l; C'dJ. ft.! (2, F Z) l·if,,:rf' ir"'l. (L;,, r!l) i.h 
ld r / Cl i:~ c::::m~d .:;,;-;" t- f'I•<A«AA- 4, ea~ <J£1i:;;;i;;/ 

,\.-·_,:\:; ,\ l{ <F·~!RL/;() 'r~.ht_r: ::. i·r":_;,--:-!tt·s \·11 1 l b(~ r1-::::t ;- }.ctf.;(i -~·) t·'.~.~t~ 
·:,•,,h;,•:; .. nn~F.PL Is 1\;;,;,:_:t:d tn rilllk, ~.c; .TIWL ,>!- .FM',L .. ·t~,J~; 

i j. 11 m:';};' bt: U:Sed > ..... h<::o r ) ::i d.' fin!_'d for IC<J \ '.12 i \J\':; '.\fd y, ln 

:':(;.·<. ::1>·'~. us.:~ Rr:l\l(Z} Jr; ',he; fun(tic·n (:lf,)iu,;t·ion suu1otJt.ine .. 
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EE363 - Electronics Circuits 
Compute~ problem no. 4 
Due at a later date. 

T~o possibilitie~ 

I. Common_base amplifier 

Use the sruTJe transistor as in computer problem no. 3 and 

do a frequency response analysis on the common base amplifier 

sho\-m~ Assume the same source and load irnpedances. Plot 
the same curves. In addition compare the insertion power 

gains of the two amplifiers in the midband region. 

II. C01nmon emitter, design program 

Use the amplifier of problem 3 and alter tho program to 
use Muller's method to determine the correct value of 

emitter bypass capacitor such that the low froquenc¥ half 
power point is at (a) 20Hz, (b) 200Hz. Asswno that the 

input and output capacitors are "large" for this calculationo 

You will not need to print out or plot frequency response 
for this problem.. Use the pOifer gain as the criterion 

for frequency responseo 
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I 

t,:· :ii. ;_:; t~ ·~-· t J~ \: ·~.; 1 L·~ n ~~ f. ,-~ ~~~ ~~t· ·-~~-· i %~ .y iJ c· g·r ~-- .. 
H r~ t> 0 • ·· H ~, 1 m :;s 11 J ~~ $ ·;; J t u i~. f~ of 'J' ,:; (:. t~ l! ~'! J ~l W <! 
Terre ~au~e. lndlanY 
i\lay 25, 19'(1 

EE 262 - Electronics I 
'l' ~J r..- t No ., 2 

.Closed books- 50 minute8. 

s n (\ t:w i s a n FE T a m p 1 i f 1 e r ,, For this FET you may as~ume 
'. 2 

c , lossO-vG5 ;vP,> where 

( ;:,: } 

( h ·: 

{ e } 

\~) 

et feets m::;,y be neglected" 

Find x0 nnd v08 , the quiesce~t 

operating point va,ue~. 

['' ,, .;, 
·" 1 n" v e , 

\Hlai·. instantaneous: v8lue of vtt will C t:. 1 'tf'q'.(·,~~~~ 
cause the transisfor to be on the threshold 
of (;UUd'f d(':rtng one in;~;tant (•f t,he H·-c cycle,. 

\ 
I 



(a) Find Ic. 

(b) Fin.d VeE" 

(c) n, the ratio of v
86

/v 

-

o. 



(a) Find I ... 
' ,,.. It 

(b) I<~ind VeE, 

(e) n, the ratio of v
86

/v 
r c. 

(d) s .. e " 



(1, t".-",)lrll~~;f:·~,~tl1' ftt&t~,-vJ. !.:7-: ~J:t :·~·.~: t)U'/_;•~f.:j J~~ -.. \.9·,/a{-J(J <t-JJ~'!Ll~ i'GI~·e~z.td 't@l ~·rtabiJ!.};t~.ncl 
2 .~ ~ ' ·;., ' ;! ~ ~ '"" 9 !·u,; {(;\L\ie::.«::f.'n\~ r·Jl~··er:s:tz.eHJ po.arH:. W1l.tli 1re~pect to ·.v~r.~ll!t;.ons Lr.l «:J· 0 

The beta ~pre~d 1~ known to be 70-200, snd V~ i~ 0.7V. If tbe d-t 
s~pply vo!t3ye is 30V, saleet v~lue~ of R1 • R2 , Re, and Re such t~at 

l;e :h guaranteed ~.o Ue betw0en 4 &!li.U ::; InA end VeE i~ ev when lc ~ 5 ,.(' m(:.' 

'"10 £ Bt. 'JO(J Vo-= /7 Ve, s !O V 'I<: Ic_ ~S" 
Vc, =~; Ie :.s-

1/N 0 n Me 5 I v- w A- 5 AN A) 0 I) A.) Ce 0 

1 w c~A-s~ 11tfH' nt's PfloBU:lA 

wO V'-1) 1? e- 0 fV ntR ~5"f 1 fJoO I 





0~~rfc~1 ~~0i~c0£i~~ Dept. 
lhS1::·-.:fhdma;1 J::nst" ,tjf Teeh" 
·:;.r~.s r te [~a 1~ ·~: (p v ~~ ~d " 
;;,spL ~6,. 197~ 

~~ 363 - Electroni~ Cireui~c 
HOMEWORK A5SIGNMSNT 

&.A8 

T& dc~ign. build. and 8na1yze on the eoruputer a single st~ge 
ecmlllfiP em}.'i:.·i:.?.r ct;ranzd.tH.oY <Elr:lpltU':ler t"~.:i.L~::id1]g a ~U.:lcon. trsnsisttH'" 

The amplifier is to be designed to have a quiescent collector 
c~rre~t ~f 3.~ mA + 10% when transistors wit~ a beta spread of 50 
to ;,;(m ~Ye userii" FtH'HHH'fil~l·e. coHector·~to--mnH.tfH qu.iese~Wlt volt
age ~bou1d not fell below 6"0 volts u~deT ~ny conditions. The power 
~u~ply voirag~ ~~ 25 volts ncmi~~lly ~nd V0 for the transistor Is 
ll.)o ~ ~7~lts IWHnrn:11yo 

Ignor~ng IrEg• design the tran~lstor amplifier ~nd compute 
1D D n ~' -"._,f~' fl..<'.•· ., "'- ~ ,:, > J. D tl ~~l< "'2o HE'i~ '"'"1u ''·n· 1-u~.e.~ you uave ~rrJ.\I'r&\li ;:n. ~a ues Oi t e~e 

reslstur3. you sho"ld select st~ndard value resistors which ~re 
clo!est eed aualyze tbe r®s~lting a~plif}er. 

Pvrforrn a worst cgse analysis based on the followingz 

<'11 tJ · ~1 ' ~r ~ ~ ~~ <f.. \1' CC L_ 

Determioe in how lliany ~f the possible csses the original design 
spe~H'ic~~i>:HHo l:lre J.!.2l mB·L Rede;sicyn the amplifier to improve 
l.qHHt t~ iS" 

Use $Ubrgutines stored In perruane~t files of the COC 6500 computer. 
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~81~fu1 tin(S f~r 1sppy l0b bQGk!, 
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:::;; '~ ·:.; ~·~: J prt·l 

~: ~- .:. 2 ::::· -.: .. , t k~~~r! 

~~~writing in the lab ~otebJ0k. 
t::a<Z:k ci :all J"<H'r "'liP:es thi':! 'dr:IJ" 

11 ~'l ~::- rn~; f: 
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... fu<t .:"':J(\·J·i7·J~1!J t't:z· l!ii··lf~~.~nbll;racter funct.ion .. 
: r!:!rtr;·:·y '::n1:: )J:: NJi:h t~he :;db£tra·i;e CQ;-H1E1C:tel·i ·;; 

M::!umc v,:.l.'t ·:::~!·:' l\ nnd tl1t: B inputs arco: a,v.~;'.iilldc. 

i· ;{' '<'·rn!r:·,:~ l'i:t'i .. ·Ju. of 2 i;; used for the NOS load tr;:;·~:-;·):;ttH',. 
· ,; .~:dv0.'(;'HL: .:J~~[)cct 'rat·lu:; ahould be used for the: e.a:'th'G 
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.· ... · p:;·,;·~··in!:J ,;.i'f.·,~.nqc:m·,;nt ·~s shol·Jn (p1:·obai:l·!.'/ 
"''' •;;;~;~,_:ll .VtlU cnn;.i;nH:t•;d !n the: 1aborai-.<l:•'Y 

~ I , ·. . . , ; , ih· tiihd!!H\!1! Vi:duro. t.l'i th11 po$itive-pl21s~~ amp!itudc 
· ';. :.' i:i1.:,.: th~ "-'tdt.:ggc if can ue''sta·ir-stepped+'up to 

!i':: 1H .); to U:.")i:s t·iltn(' the transisto~ .. continues to 
. , ' :>~nstrH'l·i:·Uh'i'(.Wi:. ~;oun:e. Assume satut·ation values 

·· '' .. ,_,1 •. ·0.>1 1Jr1it ili!d V,> .. SJ'"'.= 0.7 Volt for the ttansistor·. 
·IJt~ ~)~~;: \~ 

used 
n1A? 

so that the current pulses 
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J~' ,,, <::v·c:u:P. ;ho';m br:.;ir;w the transistor is to be saturated 
~\" ;;L,.; iHl';'in;d sto.ce and turned off during the 10-microsecond 
: i: r.·: ':) n r. ~ v c. p u "h> s . A s a t u r a ted mode 1 for the t ran s i s to r i s s how n , 

•d idlBat is the minimum value of R such that the transistor 
w~l1 be saturated? 
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a pulse generator with 
what 1s the minimum 
will remain in cut-off 
microseconds of the 
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:' •:;:· i ; :::: )'.1/\,ll\n~~. ;;;:; <;(ln\>/!:l !)II PJ(}~: a;o of :Stif'o'l.US:'~ dl"~; 
,·;:.·\ 11. 'r!i ;·_d ii .:· i'Up,··i''lop .-;:s :cd1o1nL {d~·at•Jn as low-level 

f.· 
1 h ' c i :. ,. cd •: ~dH:nm1 be 1 o t: m i g h t be c a 11 e d a 11 p u 1 s e s t r e~ he r ... 
l\lr)i">· ;Jr.<"::. 1 iot·J leved ·3nput on If causes Q to become high. 

;·.~ [,;:,p'L·dn the appl"o:dmate oper·ation of the circuit. 

o ) t~ h <-, ; . v .1. ~~ !A e of C. s h o u 1 d be u sed i f the o u t p u 't p u 1 s e 
1enq~h is to be 10 microseconds. (To simplify

1
assume 

~;·J~.-~:dllnD or::~urs a:- 1..35 Volts on the c~rve o~ pa~e 160~ 
~nG~ v~ ~- 0.3 Jolt, and that Vdi d 0.6 Volt.} 

~e,saL o e 
(.; ) lJ! u:d: i ::; the max i mum v a 1 u e of R w h i c h w il 1 a 11 ow the 

c1tcuit to work properly? 
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