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by What is ibe peak-invervse=veiinge (FIV) anress the dicdot
¢! tHhat percentage of the time does ihe diode conduct?
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4. Assume that T= RC2>1/60 second and ihat vy has been present
for a long time.
&

a} What is ihe voliage across the capacitor? 25 vours
'b) What is the PIV across the diod@f@ velrs . &

¢} DSketch the output-voltage waveform,
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waveforms shewn.

6, The d-r voltage Vs is expected to vary between 25 and 30 volis.

The. zener diode is used to regulate the output voltage at =-15
volts. For good regulation the diode current should be greatier
than I mA and the power dissipated in the diode must not exceced
125 mW. Assume that the diode voltage remains constant at 15
veltis.

a) What is the maximum permissible value of I,?

b) What value of R should be ucsed to assume proper circuit
operation for "worst case” conditlons?

¢) What is the maximum load current Iy for "worst-case" condiilons?
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g1 Determine the valvne of B, so ihat v, = 12 volts when v, = .
P B i

b} What power is delivered to the transisitor under the corditions
of part (a)?

Ip’; “‘A t‘)l) h » - ————
Y, =-4 Veffs o % R
P s
‘ \FUI,’ -'Ll j 6@( J +
V
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v, " /, \
uﬂ&‘ ‘M,ﬂﬂ't ’ UJ‘:)LA VP , [7} obs \ 7 o,/
3) V’-’J ' VUU *‘-’1; RIS 2 R"I"‘SS

2= fg- Rp(éX/o3)+
Ko= éx-;c':s“—é K /

&
'b) Pwn U!:LW& = POWER AL= A?’ 5
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Vds
&, What is the small signal voltage gain vy of the amplifier when
Bvlé << ‘VPE ? :
| ! !%,M&ﬂ
Iﬂ” ‘MA = o
| zokK
‘é Vo/f’) . ; e
e
"l"" D I
U zo. Cos wl a Vg | B
- V..
—_— 2V e
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Nete: v,  is the signal component of the drain-source voltage.
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Bos MﬁRKS

Llectrical kagineering lept
Rose=Mnlman institute of Yook
Terre Haute, Indiana

March 22, 1971

LE262 = Electronlics ¥
Quiz no. 1
Closed hooks - ten minutes

A somewhat less than jdeal amplificr is shown helow
canncceted between a snurce and a lnad. For the cir-
cuit values shnwn, compute:

(a) the vnltage gain, A = V. /Vy,

(b} the current gain, A;=1_ /T,

(c) the power gain, Aps PLDAD/Pfrnm Source

(d} value i Ry which would draw maximum power (rom

the nutput nf the amplifier.

1
4c0 0. ‘.l 400n . pI;

SOURCE AMPLIFIER. LOAD
a) v: e V= Eieov,
Yo . 5o V.i._
A=V E =50
by Li= = GOV

oo +La= Eoe
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When ihe amplitier 33 completed check the quiescens condiifuus
to gee if they are Ip = 2 mA and Ve = 10 v. Reecord these waiwoi.

Explain any difference beiween measured values and desiuyn varuoio.
{(b) Appiy an iasput sigual from the sudic generator at 1000 Wy, .wd

measure ihe smail signal gain of the amplifier. Observe .l
Vo waveform on the CRO at gll times.

{¢) Increase ithe inputr signal io the awplifier until distortiunm
is plainly visibile in the cutput voltage. Record this siguvn!
leve?! and how it was measured. Sketch the cutput wavefouvir.

(d) Under small signal conditions calculate the theoretical
gain ¢f the emplifier, R4 must be accurately known for

ealcuiation.

{e}) Check ihe frequency response for the amplifier, Compute ihe
low and high frequencies where the voltage gein is 707 timus:
that at 1000 Hz.

{(f) Remove the source bypass capeclitor snd observe bow the cperaiius
of tie awplifier is affected,

{g) Measure ihe output Impedance of the amplifier st 1000 Hz wiih
and withoutr €5 connected. MHonitor V, at all times while per-
forming this test. Reduce Vi, if necesssry to insvre small
signal operation.

(h) Measure the outpnt condiitons under ihe same conditions ag in
part (g).

G e e P e 4 v S T W et e e b e i M Gm e e e R e o e e M m ke s e L e

References:

Angelo, E.A., "Elegtroniecs: BJT's, FET's, and lMicrocircuits,
MeGraw-i1i31, N.Y, 1969,
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(A} Write o ”"?*;:: ﬂleW“&ine subprogramn to dosion
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(it to whe aube~
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L2 OW{min)’ Owu
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Sel ke Tat Sp? fhd 0 o5 well,
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, Lot Tt irey feo o
Bogw g lunag 8 ,
Tevse Hants, dwudiaus
Rprid 27, 1973

IREE

EE 262 - Electronics I
Laboratsry Quiz ¥}

Open Books ~- 10 minutes

Y. Which of the currents shown below is mest apt to be fatal when
passing through the body

{a) 1 mA (e) 150 ﬁﬁﬂm::D

(b) 10 mA {d) 5 pA

2. The laboratory notebook should not contain any calculaticns,
sketches of waveforms or similar entries,

C::EEEE;>0r true,

3. Usually it is advised to keep most of ycur lab notes en random shoev
of sovsich paper rather than in your liab beok.

< Falggaﬁy frue,

4. Datu to be presented in graphical form must be plotted in the
izboratory.

False o( trué?w_)

S, It is aliright to label axes on 35 graph with just the corveci wn,u.,
i.e., volis or Ampaeres. '

False 9r true,

6. Wiring diagrams aven i necessery as you can usually remember what
the actual circuit empleyed was,

if?i@?:)r Frme,

In genersl s 2-uyntt resistor iy lavger thaw a 1-wak® resistoer,

-3

e,

True,

False o

A N D
5., A resistor hus col r:z?3251ed, red, green, silver, Whoet dees ihis

R= ABX /CD' 7
2 2 X /l()?fz_i | O7 /o
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2, Ta choosing lezgds for conuevtious §t is heiter (¢ use iony
s¢ that the2 eir

iruve.

i), Genevally sSpezking, a ground point should be provided neur
terminals o7 a low-level e¢ircuit, and all grounding sheuid
this one point only.

ajise oy

true,
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BE 202 -~ Eleostronics i
3 : Experimen: Neo,
v COMMON EMITTER AMPLIFIER
!&.

\

: \
Heasure V for your 2N71I8 transistor eliher ow tin wwour
or stherwise.

Design a commen emitter transistor using the ¢l
The instruetor will give you the quiesceni poruv
circuit, The beta spread for this tramsisiar oo
design based on these velues,

» Vee 27

Ce = SOIMF'

IR AT AT ST gy

Build the amplifier using substitution boxes and measure who
quiescenti opevating conditions, Comment on their cgrocmoni wioh
desired values. Experiment with the value of Ky 5o - e “

make the quicscent operating conditions heiter.,

Ao

Measure the volitage gain of the zmplifier, Be suve na Soop o 0f
on the output voltage at all times.

Measure the frequency vespunse by noting the uppevy aud Vower 705
frequencies,

Increase the input veltage until distortion is mneted, Rucord vhe
value of vy,.

Display ihe voltage iransfer characteristic,

ves =o' 1 e, [/Qb‘r(/*@/)/%@/

A
)




Rlectuvinal nplosors u[ e
ings=lulinan 1Taosh. ol
Teorra Maute, Dndiaiu
ey 17, 19771

1.'

i
i
2

WHZ62 « Wlectronles 1L
Homcworn probhlen

Design a transistor anplifisr using the W1L«mm?
asenmjng thiat the bets spvead ofthe tranct ¥
The msximum I, is to ke 2.4 wh and the mindww
£:1 mh, Assume a valus of ,86 V. for V_ iy
the effect of 20° The minimun value &3° Y
Partition R, + ﬁ‘ such that R = 025 R . o

= Ve 2 0, P,

TP .

I’ZL %,2:
43 247

After tho amplilfier is designed, compute thoe woin:
quiescent conditions essumlng the two valuna of
alsc assuming that V_ varies betwesen .88 and 7 °
us slso sssume foir tho purposes of this probliam Ly
may be expected to vary belwosn 18,5 and 21,0V,
that the actual values of resistoes caleulated in T
portion are available and that thelr values zia czoch ona do
change.

Fresd
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PURFOS E

Y COmE | gX matfnf aquatiog ARES

Dascription of parametsrs
“ 8 x N) complex coefficiont na
NRY compies righi-hand s
NRY compiex array for re
the number of rows far the arrs
dimension statement in tha use
- the nuwber of egquaticns ho be
the number
- integesr varisble veiurned nonez
singular te machine agouracy.

g

2
a8

#

Ll > v e =Y
]
P
o
b

b4
per]
§

Femarks

Arrays A and B ave 5ot destroyad,

At execution tirme, the fleld lunath of your ﬁrugf“m

creased for temporary storsgs noedsd by
Msthn#

The mavrix 4 is Factored into lower &nd
L and U and tihen the equetions LIsP snd
Double pracision accumuistion of inner

Finement are uséd so sciutions are very
returnad equal to zereo.

Ralsvon and Wilf Mathematical Methods for

s

[ S e

‘e FrEAY,

A, B,

Y
ay
.
8O

ved .

thig suk

upp@'

nrwdvn ]
geoyrate

i ouy and

¥y

5
Ffﬁﬂg&m

of right-bend sides te be sulwau !
Bro iy ;

tris

i,wn

ot
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TR,
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Volume 2 Wiley 1967.

Written by David 5. Dodson.
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P IS Due Thursday May 18, 1972, 4:00 P FIRN.
719,«}-\ ‘

Let us analyze the hi-f] speaker system shown tc ses I

it truly weproduces the sguvund put into it. Assume that

the audible sound out of each speaker is Ki, whoere 1 s

the current through the =zpeakex. Assune‘%hat axnch apeakew
has an impadanéé of 16 # j 0 Ohms atﬁéll-ffaquenciesg (A
father-ra&ical, but simplifying asgumption.) For each
signal from the amplifier campute and plot the cumbined
sound from both speakers on s sheet of graph papeir o which
is also plotted the owiglnal function. Assume that the eaw
succegsfully performs a non-weighted addition of ths sound
output of the two gpeakers. Owe- assumtion as that the waveflov:w
we'tre interested in awre all non-sinusoldal, periodi:
functions of time.

Three waveforms are to be analyzed. They are:

(1)7 o T 1:7%‘ |
o A-C "“ . Yo, v S
ST T A )
Cowmpohess oy A f,\"_ﬁ___;._u,.;l ’
! 0 e \T ( b) e!/"‘” .\\/.‘/)J‘ \y / \v’;“ {: ?‘ 3
‘4»‘ 'u‘:‘s\?--«‘—,%

(e} A LOO0 Hz wavelwowem feom any mwasical drnsteument

freom the follewing 1iazt.

piano(sustaired note), clarinet, violln, okos, flute,

accoprdion, saxcphone, human Temals volce [ aopwano]




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

SUBRUUTINE 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(E,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
thé array NF; TDEL is the sampling increment in the
time domain; START is the time corresponding to the
first point in F; PER@D is the period of the func-
tion described by F; W@ is returned and is
2‘7r/PER¢D; A and B are arrays of ‘lsine andwsine
coefficients respectively., NW is the number of.‘
coefficients you want computed; and DC is the zero
frequency or "d-c 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 Institute of Technology
Terre Haute, Indiana

SUBRGUTINE INTEG finds the area under a curve
defined by an array of sample values., Usage is @&s
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.

R

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

SADIST System subprogram

v

~
SUBROUTINE PQLAR(RECT,P@LMAG,ANGLE)

Inputs:

RECT - A complex FORTRAN variable

Computed values:
PPLMAG - the magnitude of RECT

ANGLE - the angle of RECT

This subroutine converts a complex number from

rectangular to polar form.

JHD
10.4,71



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

SADIST System subroutine

SUBRGUTINE AMPRAP(Y11l,6Y12,6Y21,Y22,YL,YS,ZIN, Z¢UT,
AV,AI,AP,APA,API , APT)

Inputs:
Y11,Y12,Y21,Y22, the network y-parameters )
) Complex
YL,YS - source and load admittances )

Computed values:
ZIN,ZgUT, the input and output impedances)

' ) Complex
AV,AI, voltage gain and current gain )

AP Power gain )
)
APA Available power gain )
) Real
API Insertion power gain )
)
APT Transducer power gain )

This subroutine computes important properties of an

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

JHD
10.4.71




YZGRZY Electrical Engineering Dept.
Rose~Hulman Institute of Tech,
Terre Haute, Indiana

SADIST System subprogram

SUBR@GUTINE YZ@RZY(A11l,6A12,A21,A22,B11 ,B12,B21,B22)
Inputs: A11,A12,A21,A22 - Y or Z parameters (complex)

Computed values:

B11,B12,B21,B22 - Z or Y parameters (complex)

This subroutine converts from y-parameters to

z-parameters or vice-versa,

JHD
10.4.71



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

SADIST System subprogram

SUBRGUTINE ZT¢ZT(Z11,Z12,Z21,222,21,22,23,2ZM)
Inputs: 211,212,221,Z222 (Complex)
Computed values: 21,22,Z3,ZM (Complex)

This subroutine gives the elements in the T form

of the z-parameter two-port network.

JHD
10.4.71




Eiectrical Engineering Department
Rose-liuiman Institute of Technology
Terre lHaute, Indiana

March 15, 1972

EE-~215

Notes on Computer Assignments,

Feel free %% gand in your compuier assignments ahead of
time. When you'’ve begun obtaininmg outpui you may check with
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 sccordion-folded as they
come from the computer centiter, Always include banner page
and day file on CDC6500 jobs. If you de 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 wiih
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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008 MARKS

MACE

- OPERATING SYSTEM

(cRIGINALY

- o o ~ VERSION 4.1
~ JOB ORIGIN - EXPORT/IMPORT B
___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__ = JJ MM MM 99 99 00 00
XX RRRRRRRRRRRR RRRRRRRRRRRR JJ MM MM 99999999999 (0 00
XX __ _RRRRRRRRRRR  RRRRRRRRRRR JJ MM MM 9999999999 00 00
XX XX RR  RR RR RR JJ MM MM 99 00 00
XX XX RR_RR_RR RR__ . JJ MM MM 99 00 00
XX XX RR RR RR RR JJ MM MM 99 00 00
XX XX _RR___ RR _RR _RR_ . JJ MM MM 99 00 00
XX XX RR RR RR RR JJ JJ MM MM 99 00 00
XX XX _RR.RRRR___ RR  JJJJJJIIJIIJ MM MM 99 00000000
X X RR RR RR RR JJJJJJJIIS MM MM 99 000000
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PROGRAM TRAMP( INPUT,OUTPUT, TAPEZ2=INPUT,TAPES5=0UTPUT)

000002 DIMENSION SAM(2,7)
000002 _ WRITE (5,30)
000006 READ(2,10)V0,B1,B2,VCEMIN,XIC1,XIC2yXK,VCC
C SAM (MIN)  BL,VCC1,VO1l,R11,R21,RE1,RC1 , .
C (MAX)  B2,vVCC2,V02,R12,R22,RE2,RC2 e
000032 READ(2,11) (L (SAM(I,J)9I=1,2),J=1,3) L | w7
C ‘cg%%L”BEAD\ALL\ﬂQN_Bﬁéléll!E_VALuES INTO SAM — X
000045 ~TALL DESIGN(VCC,B1,B2,VCEMIN,XICLyX1C2,VOsXK,R1sR24RC4RESEL,SE2,
2XNyRB)
c DESIGN COMPUTES VALUES OF THE FOUR BIAS RESISTORS IN A COMMON-EMITTER /[ xzcl = APA
\_C __ TRANSISTOR AMPLIE g X
000065 WRITE (57907 R1,R2,RC,RE  ~  ~— ~ ~— X<z = BYB
C FILLING IN THE REST OF SAM — ‘7
B C  STDVAL COMPUTES CLOSEST STANDARD 10 PER CENT RESISTOR
000101 " SAM(1,4)=STDVAL(RI1)*0.9 L
000104 SAM(1,5)=STDVAL(R2)*0.9
000107 SAM(1,6)=STDVAL(RE)*%0.9
000112 SAM(1,7)=STDVAL(RC)*0.9 S (//i%4%772167
000115 SAM{2,4)=STDVAL(R1)*1.1 TCMXK =0
000120 SAM(2,5)=STDVAL(R2)*1.1 .~ L gmNED
000123 SAM(2,6)=STDVAL(RE)#1.1 s e ‘7 WVeg =0
000126 SAM(2,7)=STDVAL(RC)®#1.1 . — " >~
000131 XICE0=0.0 — N~
c DO LOOPS COMBINE SAM INTO 128 SETS OF INPUT PARAMETERS FOR ANALYZ
000133 DU 12 I1=1,2
000134 B=SAM(I1,1) - o
000136 ’ DO 12 12=1,2
000137 VCC=SAM(I242)
000141 DO 12 13=1,2
000142 VO=SAM(I3,3) ,
000144 DO 12 14=1,2
000145  RI=SAM(I4,4) o , v7—/77) 760, 300,30/
000147 DO 12 I5=1,2 jiﬁ(\XJC=' A
000150 ~ R2=SAM(I5,5) - R . _ N .
000152 DO 12 16=1,2 L3¢/4rF{XJif— Xzc2 )390,370,50%
000153 RE=SAM(I1646) S ] - \
000155 DO 12 17=1,2 )700 iPC\/(E—J/CE/ﬂ/M/ 20%;*%77’
000156 RC=SAM{17,7) , >
C ANALYZ CALCULATES QUIESCENT OPERATING POINT FOR COMMON EMITTER
c TRANSISTOR AMPLIFIER 4&@0 TeiN= LTmwmn + )
000160 "__CALL ANALYZ(VCC+B,R1,R2,RC+RE,VO, XICEO,XICyVCE,RB,XN,SE,VB&L///<\ > G 7o Yo
000175 WRITE(5999)T1912y135144159169174XICyVCE,XN,ySE
000227 12 CONTINUE — //§Q92.ZRTAQX' T+ 7
000245 S>TO FoRWAT(F7.31 o
000245 \ 11 FORMAT(6F10.4) e Tl
000245 30 FORMAT(' ROBERT J.,MAR5§~lJ--EE363 =1'y/4,/) - 3232 A/W:E?:: NMUVCE ~ |
000245 \ 90 FORMAT(2Xy 'R1=',F10.4,2Xy 'R2=",F10.442Xy 'RC="yF10.442Xy 'RE=",F10.4 |
20/) o \Ho | MovT = g +7]
000245 k 99 FORMAT(' B'yIlyXy'VCC'yIlyXstVO' 114Xy RL"yI1,X,"R27 114Xy RE',] : ‘ vee
 MLyXa'RC'yIL 44X, ' I1C='yF1047 94Xy 'VCE=' yF10.7+4Xs "'N="yF10.7, i,
\ Y4Xy 'SE="4F10.7) ICNVCX
000245 stgp , e
000247 | END '

PROGRAM LENGTH INCLUDING I/0 BUFFERS

002477

S /_?M?f_ff_imﬁ ) MM,;%% Wk

)/4¢ &‘ZW/'(////mJ AMVA}E/‘K

ﬂgC06 @LﬂmWﬁ;I%51%
L/I Cﬁgég ,////1,1 CAUsSED . B\ '//




! . — '
UNUSED COMPILER SPACE 1 ZC mAx,’ T3, \Tim 25’/

026100

Y

N\
C oy ) Vo rf/i)
e muv,? 23, 2 Tiveg [ 1

LOAD MAP.  09/23/71. 11.32.00.  PAGE 1
" FL REQUIRED TO LOAD 16700 S ) ) o -
FL REQUIRED TO RUN 11100
INITIAL TRANSFER TO TRAMP - 103
BLOCK ASSIGNMENTS. B o e

BLOCK _ . ADDRESS ~ LENGTH  FILE i S

. 2477 _ LGO e - i ,

. TRAMP = 102

STDVAL 2601 173 LGO

__ANALYZ 2114 103 LGO

DESIGN 3077 112 LGO
ALNLOG 3211 67  SYSLIB S

INPUTC 3300 102 SYSLIB

—_— . KODER . ... 3402 1247 SYSLIB.
KRAKER 4651 1174  SYSLIB
__/SCOPE2/ 6045 0_ . I

SYSTEM 6045 1076  SYSLIB

SIO$ 1143 1425  SYSLIB . o -

13113

QUTPTC 10570 712 SYSLIB
RBAIEX

10662 41 systls

LR S, ) BN V)

SQRT 10723 43 SYSLIB -
GETBA 10766 17 SYSLIB
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Rl= 142.0987 R2=  40.8834 RC=  4.6061 RE= 1.1515 e
Bl VCC1l VOl R11 R21 REl RCl  -IC= 2.4655277  VCE=10.8547923  N= 7.3138219 SE=  .3511744 -
BL VCC1 VOl R1l R21 REL RC2 dC= 2.4655277 VCE= 8.5371963 N= 7.3138219 SE=  .3511744
Bl VCCl VOl R11 R21 RE2 RClL  ‘IC= 2.1494189  VCE=12,0139806  N= 7.3138219 SE=  .3086638
Bl VCCl VOl R11 R21 RE2 RC2 IC= 2.1494189 VCE= 9.9935269 N= 7.3138219 SE=  .3086638
Bl VCC1 VOl R11 R22 RE1 RC1 ewIC= 2.7918577  VCE= 9.1149317  N= 8.5622206 SE=  .3B865851
Bl VCC1 VOl R11 R22 REL RC2 w»IC= 2.7918577 VCE= 6.4905855 N= 8.5622206 SE=  .3865851
Bl VCC1 vOl R11 K22 RE2 RC1  IC= 2.4510605  VCE=10.3319065  N= 8.5622206 SE=  .3417888
Bl VCC1 VOl R1l R22 RE2 RC2 IC= 2.4510605 VCE= 8.0279096 N= 8.5622206 SE= .3417888
Bl VCC1l VOl R12 R21 REL RC1  IC= 2.4655277  VCE=10.8547923 N= 7.3138219 SE=  .3511744
Bl VCC1 VOl R12 R21 RELl RC2 IC= 2.4655277 VCE= 8.5371963 N= 7.3138219 SE=  .3511744
Bl VCC1 VOl R12 R21 RE2 RC1  IC= 2.1494189  VCE=12.0139806  N= 7.3138219  SE= .3086638
Bl VCC1 VOl R12 R21 RE2 RC2 IC= 2.1494189 VCE= 9.9935269 N= 7.3138219 SE=  .3086638
_ Bl VCC1l VUl R12 R22 RE1 RC1 eIC= 2.7918577  VCE= 9.1149317  N= 8.5622206 SE=  .3865851
Bl VCCl VOl R12 R22 REl RC2 e*IC= 2.7918577 VCE= 6.4905855 N= 8.5622206 SE=  .3865851
Bl VCC1 vOl R12 R22 RE2 RCl  IC= 2.4510605 _ VCE=10.3319065 N= 8.5622206 SE=  .3417888
Bl VCCl VOl R12 R22 RE2 RC2 IC= 2.4510605 VCE= 8.0279096 N= 8.5622206 SE= .3417888
Bl VCC1 V02 R11 R21 REL RC1 __  IC= 2.4354895  VCE=11.0149441  N= 6.7914060 SE=__ .3511744
Bl VCC1 VO2 R11 R21 RELl RC2 1C= 2.4354895 VCE= 8.7255840 N= 6.7914060 SE=  .3511744
Bl VCC1 V02 R11 R21 RE2 RC1  IC= 2.1232319  VCE=12,1600097  N= 6.7914060 SE=  .3086638
Bl VCC1l V02 R11 R21 RE2 RC2 IC= 2.1232319 VCE=10.1641717 N= 6.7914060 SE= .3086638
Bl VCC1 VO2 R11 R22 REL RCl  =IC= 2.7634588  VCE= 9.2663430 N= 7.9506334 SE=  .3865851
Bl VCC1l VO2 R11 R22 RE1 RC2 =IC= 2.7634588 VCE= 6.6686917 N= 7.9506334 SE= .3865851
Bl VCC1l V02 R11 R22 RE2 RC1  1IC= 2.4261282  VCE=10.4709386  N= 7.9506334 SE= _ .3417888
Bl VCC1 V02 R11 K22 RE2 RC2 I1C= 2.4261282 VCE= 8.1903781 N= 7.9506334 SE=  .3417888
Bl VCC1l V02 R12 R21 RE1 RCl  IC= 2.4354895  VCE=11,0149441 _ N= 6.7914060 SE=  .3511744
Bl VCC1 VO2 R12 R21 RE1l RC2 IC= 2.4354895 VCE= 8.7255840 N= 6.7914060 SE=  .3511744
Bl VCC1l V02 R12 R21 RE2 RC1  IC= 2.1232319 VCE=12.1600097  N= 6.7914060 SE=_ .3086638
Bl VCC1 VO2 R12 R21 RE2 RC2 1C= 2.1232319 VCE=10.1641717 N= 6.7914060 SE=  .3086638
Bl VCC1 VD2 R12 R22 REL RCl «IC= 2.7634588  VCE= 9,2663430  N= 7.9506334 SE=_ .3865851
Bl VCC1 VO2 R12 R22 REL RC2 «IC= 2.7634588  VCE= 6.6686917 N= 7.9506334 SE= .3865851
Bl VCC1 VO2 R12 R22 RE2 RCl 1C= 2.4261282  VCE=10.4709386 N= 7.9506334 SE= _.3417888
Bl VCCl V02 R12 R22 RE2 RC2 IC= 2.4261282 VCE= 8.1903781 N= 7.9506334 SE= .3417888
Bl VCC2 vOl R11 R21 REl RCl  IC= 2.5845288  VCE=11.2203265 _ N= 7.6185645 SE= .3511744
Bl vCC2 VOl R11 R21 RELl RC2 IC= 2.5845288 VCE= 8.7908694 N= 7.6185645 SE=  .3511744
Bl VCC2 VOl R11 R21 RE2 RC1 _ IC= 2.2531626  VCE=12.4354641 _ N= 7.6185645 _ SE=_ .3086638
BL VCC2 VOl R11 R21 RE2 RC2 IC= 2.2531626 VCE=10.3174912 N= 7.6185645 SE=  .3086638
Bl VCC2 VOl R11 R22 REL RC1  =IC= 2.9235678  VCE= 9.4127061  N= B8.9189798 SE=  .3865851
BL VCC2 VOl Rl11 R22 REL RC2  =IC= 2.9235678 VCE= 6.6645524 N= 8.9189798 SE=  .3865851
Bl VCC2 VOl R11 R22 RE2 RC1  IC= 2.5666929  VCE=10.6870935  N= 8.9189798 SE=  .3417888
Bl VCC2 VOl R11 R22 RE2 RC2 1C= 2.5666929 VCE= 8.2744021 N= 8.9189798 SE= .3417888
Bl VCC2 VOl R12 R21 REl RCl  IC= 2.5845288  VCE=11.2203265  N= 7.6185645 SE=_ .3511744
BL VCC2 VOl R12 R21 REL RC2 1C= 2.5845288 VCE= B8.7908694 N= 7.6185645 SE=  .3511744
Bl VCC2 VOl R12 R21 RE2 RC1  IC= 2.2531626  VCE=12.4354641  N= 7.6185645 SE=  ,3086638
Bl VCC2 VOl R12 R21 RE2 RC2 IC= 2.2531626 VCE=10.3174912 N= 7.6185645 SE=  .3086638
Bl VCC2 VOl R12 R22 RE1 RCl  ®IC= 2.9235678  VCE= 9.4127061  N= 8.9189798 SE=  .3865851
BL VCC2 VOl R12 R22 REL RC2 ®IC= 2.9235678 VCE= 6.6645524 N= 8.9189798 SE=  .3B65851
Bl VCC2 VOl R12 R22 RE2 RCL  IC= 2.5666929 VCE=10.6870935  N= 8.9189798 SE= _ .3417888
Bl VCC2 VOl R12 R22 RE2 RC2 IC= 2.5666929 VCE= 8.2744021 N= 8.9189798 SE=  .3417888
Bl VCC2 V02 R11 R21 RElI RCI  IC= 2.5544905  VCE=11.3804783 N= 7.0743813 SE= 3511744
BL VCC2 V02 RL1 R21 RELl RC2 IC= 2.5544905 VCE= 8.9792571 N= 7.0743813 SE=  .3511744
Bl VCC2 V02 R11 R21 RE2 RC1  IC= 2.2269756  VCE=12.5814932  N= 7.0743813 SE=  .3086638
BL VCC2 V02 R11 R21 RE2 RC2 IC= 2.2269756 VCE=10.4881361 N= 7.0743813 SE=  .3086638
Bl VCC2 V02 R11 R22 REL RC1  =IC= 2.8951689  VCE= 9.5641174  N= 8.2819098 SE=__ .3865851
Bl VCC2 V02 RI1 R22 REL RC2 =IC= 2.8951689 VCE= 6.8426586 N= 8.2819098 SE=  .3865851
Bl VCC2 v02 R11 R22 RE2 RC1  IC= 2.5417607  VCE=10.8261256  N= 8.2819098  SE= .3417888
Bl VCC2 v02 RL1l R22 RE2 RC2 1C= 2.5417607 VCE= 8.4368706 N= 8.2819098 SE= .3417888
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Bl VCC2 v02 R12 R21 RE1l RCl  IC= 2.5544905  VCE=11.3804783 N= 7.0743813 SE=  .3511744
Bl VCC2 V02 R12 R21 RE1 RC2 IC= 2.5544905 VCE= 8.9792571 N= 7.0743813 SE=  .3511744

Bl VCC2 V02 R12 R21 RE2 RC1  IC= 2.,2269756  VCE=12.5814932 = 7.0743813 SE=  .3086638

Bl VCC2 V02 R12 R21 RE2 RC2 IC= 2.2269756 VCE=10.4881361 = 7.0743813 SE= .3086638

Bl VCC2 V02 R12 R22 REl RCl eIC= 2.8951689  VCE= 9.5641174 = 8.2819098 SE=__ .3865851

Bl VCC2 V02 R12 R22 REl RC2 ®[C= 2.8951689 VCE= 6.8426586 = 8.2819098 SE= .3B865851

Bl VCC2 VO2 R12 R22 RE2 RC1 ~ IC= 2.5417607  .VCE=10.8261256 N= 8.2819098 SE=_ .3417888

Bl VCC2 V02 R12 R22 RE2 RC2 IC= 2.5417607 VCE= 8.4368706 N= 8.2819098 SE= .3417888

B2 VCCl VOl R11 R21 REl1 RC1 IC= 3,3470860  VCE= 6.,2088993  N= 7.3138219 SE=  .1191845

B2 VCCl VOl R1l1l R21l REl RC2 IC= 3.3470860 VCE= 3.0626385 = 7.3138219 SE=  .1191845

B2 VCC1 vOl R1l R21l RE2 RCl1 «IC= 2.7968937  VCE= 8.4587803  N= 7.3138219 SE=  .1004108

B2 VCC1l VOl R11 R21 RE2 RC2 ~IC= 2.7968937 VCE= 5.8297002 N= 7.3138219 SE= .1004108

B2 VCCl VOl R11 R22 RE1 RC1  IC= 3.9318551 VCE= 3.,1006176  N= 8.5622206  SE= .1361098

B2 VCC1l VOl R11 R22 REl RC2 IC= 3,9318551 VCE= -.5953262 N= 8.5622206 SE=  .1361098

B2 VCC1l VOl R11 R22 RE2 RC1 AIC= 3.2959495  VCE= 5.6857272  N= 8.5622206 SE=  .1149012

B2 VCC1l VOl R11 R22 RE2 RC2 IC= 3.2959495 VCE= 2.5875347 N= 8.5622206 SE=  .1149012

B2 VCC1 VOl R12 R21 REl RCl  IC= 3.3470860 VCE= 6.2088993  N= 7.3138219  SE= ,.1191845

B2 VCCl VOl R12 R21 REl RC2 IC= 3.3470860 VCE= 3.0626385 N= 7.3138219 SE=  .1191845

B2 VCC1l VOl R12 R21 RE2 RCl  =IC= 2,7968937  VCE= 8.4587803  N= 7.3138219 SE=  .1004108

B2 VCCl VOl R12 R21 RE2 RC2 wWIC= 2.7968937 VCE= 5.8297002 = 7.3138219 SE=  .1004108

B2 VCC1 vOl R12 R22 REl RCl1  IC= 3.9318551  VCE= 3.,1006176  N= B8.5622206 SE=  .1361098

B2 VCC1l VOl R12 R22 RE1l RC2 IC= 3.9318551 VCE= -.5953262 N= B8.5622206 SE=  .1361098

B2 VCCl VOl R12 R22 RE2 RC1l  IC= 3.2959495 VCE= 5.6857272  N= 8.5622206 SE=  .1149012

B2 VCCl VOl R12 R22 RE2 R(C2 IC= 3.2959495 VCE= 2.5875347 N= 8.5622206 SE=  .1149012

B2 VvCCl v02 R11 R21 REl RC1  IC= 3.3063075  VCE= 6.4256533  N= 6.7914060 SE=_ .1191845

B2 VCCl V02 R11l R21 REl RC2 IC= 3.3063075 VCE= 3.3177243 N= 6.7914060 SE=  .1191845

B2 VCC1l V02 R11 R21 RE2 RCl waIC= 2.7628184 VCE= 8.6481234 N=_6.7914060 SE=  .1004108

B2 VCC1l V02 R11l R21 RE2 RC2 w@&IC= 2.7628184% VCE= 6.0510741 N= 6.7914060 SE= .1004108

B2 VCC1 V02 R11 R22 RELl RCLl. IC= 3.8918602  VCE= 3.3132066  N= 7.9506334% SE=_ .1361098

" B2 VCC1l V02 R11 R22 REl RC2 IC= 3.8918602 VCE= -.3451420 N= 7.9506334 SE=  .1361098 41
B2 VCCl v02 R11 R22 RE2 RCl W™IC= 3,2624230 VCE= 5.8720204  N= 7.9506334 SE=_ .1149012 l
B2 VCCl V02 R1l1 R22 RE2 RC2 WNIC= 3.2624230 VCE= 2.8053428 N= 7.9506334% SE=  .1149012 i
B2 VCCl V02 R12 R21 RE1 RC1 ®IC= 3.3063075  VCE= 6.,4256533 N= 6.7914060 SE=  .1191845 |
B2 VCCl V02 R12 R2l REl RC2 IC= 3.3063075 VCE= 3.3177243 N= 6.7914060 SE=  .1191845

B2 VCC1l V02 R12 R21 RE2 RCl eIC= 2.7628184  VCE= 8.6481234  N= 6.7914060 SE=_ .1004108

B2 VCCl V02 R12 R21 RE2 RC2 =IC= 2.7628184% VCE= 6.0510741 N= 6.7914060 SE= .1004108 |
B2 VCC1l v02 R12 R22 REl RC1  IC= 3.8918602 VCE= 3,3132066  N= 7.9506334% SE=  .1361098

B2 VCCl V02 R12 R22 REl RC2 IC= 3.8918602 VCE= -.3451420 N= 7.9506334% SE=  .1361098

B2 VCC1 V02 R12 R22 RE2 RC1 WIC= 3.2624230  VCE= 5.8720204 N= 7.9506334 SE=  .1149012

B2 VCCl V02 R12 R22 RE2 RC2 wIC= 3.2624230 VCE= 2.8053428 N= 7.9506334 SE=  .1149012

B2 VCC2 VOl R11 R21 REl RCl IC= 3.5086362  VCE= 6.3501950 = N= 7.6185645 SE=__ .1191845

B2 VvCC2 vOl R11 R21 REl RC2 IC= 3.5086362 VCE= 3.0520770 N= 7.6185645 SE=  .1191845 B
B2 VCC2 VOl R11 R21 RE2 RCl eIC= 2.9318884  VCE= 8.7086686 N= 7.6185645 SE=  .1004108 l
B2 VCC2 VOl R11 R21 RE2 RC2 IC= 2.9318884 VCE= 5.9526935 N= 7.6185645 SE=  .1004108 |
B2 VCC2 vOl1 R11 R22 RE1 RCl  IC= 4.1173463  VCE= 3.,1146576 " N= 8.9189798 SE=  .1361098

B2 VCC2 VOl R11 R22 REl RC2 IC= 4.1173463 VCE= -.7556479 N= 8.9189798 SE= .1361098

B2 VCC2 v0Ol R11 R22 RE2 RC1  IC= 3.4514409 _ VCE= 5.8217237 N= 8.9189798 SE=  «1149012

B2 VCC2 VOl R11 R22 RE2 RC2 IC= 3.4514409 VCE= 2.5773692 N= 8.9189798 SE=  .1149012 ‘ﬂ
B2 VCC2 VOl R12 R21 REl RCl  IC= 3.5086362  VCE= 6.3501950  N= 7.6185645 SE=_  .1191845 ]
B2 VCC2 VOl R12 R21 REl RC2 IC= 3.5086362 VCE= 3.,0520770 N= 7.6185645 SE= .1191845

B2 VCC2 VOl R12 R21 RE2 RC1 ~ IC= 2.9318884  VCE= 8.7086686  N= 7.6185645  SE= ,1004108 ‘
B2 VCC2 VOl R12 R21 RE2 RC2 IC= 2.9318884 VCE= 5.9526935 N= 7.6185645 SE=  .1004108

B2 VCC2 VOl R12 R22 REl RC1 IC= 4.1173463 VCE= 3.,1146576 _ N= 8.9189798  SE= ,1361098

B2 VCC2 VOl R12 R22 RE1l RC2 IC= 4.1173463 VCE= -.7556479 N= 8.9189798 SE=  .1361098

B2 VCC2 VOl R12 R22 RE2 RCI  IC= 3.4514409 _VCE= 5.8217237  N= 8.9189798 SE=  «1149012 4J,
B2 VCC2 VOl R12 R22 RE2 RC2 IC= 3.4514409 VCE= 2.5773692 N= 8.9189798 SE=  .1149012

B2 VCC2 V02 R11 R21 REL RC1  IC= 3.4678577 VCE= 6.5669490  N= 7.0743813 SE=  .1191845 |
B2 VCC2 v02 R1l1 R21 REl RC2 IC= 3.4678577 VCE= 3.3071628 N= 7.0743813 SE= .1191845 '
B2 VCC2 V02 R1l1 R21 RE2 RC1 =IC= 2.8978131 VCE= 8.8980117  N= 7.0743813  SE= .1004108 |
B2 VCC2 V02 R11 R21 RE2 RC2 «[C= 2.8978131 VCE= 6.1740674 N= 7.0743813 SE= .1004108

B2 VCC2 V02 R11 R22 RE1 RC1  IC= 4.,0773514 VCE= 3.,3272466  N= 8.2819098 SE=  .1361098

B2 R11 R22 REl RC2 IC= 4.0773514 VCE= -.5054637 N= 8.2819098 SE=  .1361098

vCC2 vO02
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B2 VCCZ2

Vo2

R11 R

RC1

B2
B2

VCC?2
VCCZ2

vo2
v02

R11 R
R12 R

B2
B2

VCC2
VCC2

Vo2

R12 R

v02 R12 R

B2
B2

VCC2
VCC?2

voz
VD2

R12 R
R12 R

22

RC2

" RC2
RC1

RE2 RC2

RE1 RC1

B2
B2

vCcz
VCC2

Vo2

v02 R12

R12

R22 RE1 RC2
R22 RE2 RC1

B2 vCCz2

V02

R12

XRRJM90.

09

R22 RE2 RC2

9/23/71.

11.31.54.XRRJM,

41031,STUDENT,P104T10,CM70000.

11.31.54.COMMENT,
11.31.54.RDUE

11.31.54.,
l11.31.54.

, MAP(PART)
FUN(S)

$RJM 8069 RUBERT J. MARKS II PU

11.31.55.

CTIME 000.469 SEC.
11.31.55.PFILES(GET,SADIST)

11.31.57.

DONE

11.31.57.REWIND(SADIST)

11.31.59.

11.31.59.LGO
11.31.59.LG0.

11.31.57.FUN(,4,SADIST)
CTIME 000.539 SEC.

RC1

. Ic= 3,

IC=
IC=

1C=
-IC:

eIC=
Ic=

3.4179144  VCE= 6.0080169  N= 8.2819098 SE=  .1149012
3.4179144 VCE= 2.7951773 N= 8.2819098 SE=  .1149012
3.4678577  VCE= 6.5669490  N= 7.0743813 SE=  .1191845
3.4678577 VCE= 3.3071628 N= 7.0743813 SE= .1191845
2.8978131  VCE= 8.8980117  N= 7.0743813 SE=  .1004108
2.8978131  VCE= 6.1740674 N= 7.0743813 SE= .1004108
4.,0773514 _ VCE= 3.3272466 N= 8.2819098 SE=  .1361098
TI1C= 4.0773514  VCE= -.5054637 N= 8.2819098 SE=  .1361098
IC= 3.4179144  VCE= 6.0080169  N= 8.2819098 SE=  .1149012
3.4179144  VCE= 2.7951773 N= 8.2819098 SE=  .1149012

IC=

PURDUE MACE 71/09/12.

FUN MOD LEVEL 60F

11.32.00.CX

11.32.02.

STOP

1.834 SEC.y N

11.32.02.CP

11.32.02.

LINES

2.742 SEC.y

224

11.32.02.CM

2.761 MWD-SEC.y

L 11100 WORDS

S (O

el

449 UNITS.

FUN_MOD LEVEL 60F

11100 WORDS
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12
11
10

o MARKS

MACE

- ~ OPERATING SYSTEM

(Revision)

S T i “VERSION 4.1
- - ~ JOB ORIGIN - EXPORT/IMPORT
X X RRRRRRRRRRR RRRRRRRRRRR JJ MM MM 333333333333 88888888
o XX XX RRRRRRRRRRRR RRRRRRRRRRRR JJ MMM MMM 333333333333 8888888888
XX XX RR RR RR RR JJ  MMMM MMMM 33 88 88
XX XX RR RR  RR RR JJ MM MM MM MM 33 88 88
XX XX RR RR RR RR JJ MM MMMM MM 33 88 88
i XX XX RR " RR RR SRR T Jd MM MM MM 33 88 88
XXXX RR RR RR RR JJ MM MM 33 88 88
XX~ RRRRRRRRRRRR ~RRRRRRRRRRRR JJ MM MM 33 88888888
XX RRRRRRRRRKRR RRRRRRRRRRR JJ MM MM 333 88888888
- XXXX RR RR N RR RR JJ MM MM 33 88 88
XX XX RR RR RR RR JJ MM MM 33 88 88
XX XX T RRRR - RR RR Uy MM MM 33 88 88
XX XX RR RR RR RR JJ MM MM 33 88 88
T XX XX RR ~  RR  RR  RR JJ JJ MM MM 33 33 88 88
XX XX KRR KRR RR RR JJJIJJIIJJJIdd MM MM 3333333333 8888888888
X X RR RR RR RR JJJJIJIJIIJJ MM MM 33333333 88888888
ALL PERMANENT FILES LOST AS OF 01.00 A. M. OCTOBER 1y 1971. XM

FILES WERE

RESTORED FOR TAPE BACK UP AT 09.00 OCTOBER 1, 1971.

PFILES WERE SAVED AS OF 01.00 OCTOBER 1, 1971.

W b 0O -




PROGRAM TRAMP(INPUT,OUTPUT,TAPEZ2= INPUT, TAPE5=0UTPUT)

Wb 0~

000002 DIMENSION SAM(Z,7)
000002 WRITE (5,30) ,
000006 READ(2,10)V0,BI,B2,VCEMIN,XTC1,XIC2,XK,vCC
C SAM (MIN) B1,vCC1,VOl4,R11,R21,REL,4RC1
C (MAX) B2,VCC2,V02,R12,R22,RE2,RC2 T o
000032 READ(2y11) ((SAM(I9d)9I=142)9d=1,3)
C WILL READ ALL NON- RtSISTIVt‘VﬁLUE§"TNT SAM
000045 AAA=XIC1 -
000046 BGB=X1C2 - - 0 /0
000050 XICl=2.9
000051 Xicz=3.1,
000052 CALL DESIGN(VCC,B1,B2,VCEMIN,XIC1,XI1C2,V0,XKyR1yR24RC4RE,SE1,SE2,
2XNyRB)
C DESIGN COMPUTES VALUES OF THE FOUR BIAS RESISTORS IN A COMMON-EMITTER
C TRANSISTOR AMPLIFIER
000072 XICl=AAA
000073 ' X1C2=BBB o I
000075 WRITE(5,490) R1,R2,RC,yRE
C FILLING IN THE REST OF SAM
C STDVAL COMPUTES CLOSEST STANDARD 10 PER CENT RESISTOR
000111 SAM(1,4)=STDVAL(R1)#0. 9 o o
000114 SAM(1,5)=STDVAL(R2)*0.9 B B B
T 000117 SAM(1,6)=STDVKI(RE)*01§*“"”“““' R
000122 SAM(1,7)=STDVAL(RC)#0.9
000125 SAM(2,4)=STDVAL(RL)#1.1 T N
000130 SAM(2,5)=STOUVAL(R2)#1.1
000133 SAM{2,6)1=STDVAL(RE)*1.Y /7 ) i
000136 SAM(2,7)=STDVAL(RC)*1.1
000142 XICEU=0.0 -
000142 NOUT=0
® 000143 ICMN=0 T o T
® 000144 ICMN=0
000144 NvCE=O 0 T -
o DO LOGPS COMBINE SAM INTO 128 SETS OF INPUT PARAMETERS FOR ANALYZ
000145 DO 12 11=1,2 - o -
000147 B=SAM(I1l,1)
000151 DO 12 12=1,2 i
000152 VCC=SAM(I2,2)
000154 D0 17 13=1,2 — 7 S
000155 VO=SAM(I3,3) ]
000157 DU 12 T14=1,2 - - T -
000160 RI=SAM(1444)
000162 DO 12 15=1,2 T - |
000163 R2=SAM(15,5)
000165 oo 12 16=1,2 ~— /" T l
000166 RE=SAM(1646)
000170 DO 12 17=1,2 ~—~—  ~—— 7 -
000171 RC=SAM(I7,7)
C ANALYZ CALCULATES QUTESCENT QOPERATING POINT FOR COMMON EMITTER ;
C TRANSISTOR AMPLIFIER ,
12 000173 CALL ANALCYZ(VCCyBYR1,R2yRCyREyVOyXICEDyXICyVCE,RB, XNy SE,VBB] !
" 000210 IF(XIC-XI1C1)400,300,301 \
w0 000213 301 IF(XIC=XICZ27Y300,300,302 T T T T T T B
o 000216 300 IF (VCE-VCEMIN)303,12,12
000221 400 ICMN=ICMN+1 T
000223 GO TO 401 o B |
000223 302 ICMA=ICMX+1 ~—  — — I o ;
\
|




.)1

000225 303 NVCE=NVCE+1 - —

0002727 401 NOUT=NUUT+1

000231 WRITE(5,99)11,129y13914,15,163179XICyVCEyXN,SE

000262 17 CONTINUE o A —

000300 WRITE(5,100)NOUT, ICMX, ICMN,NVCE

000314 10 FORMAT(BFT.3) T T - R -

000314 11 FORMAT(6Fl0.4)

000314 30 FORMAT(Y ROBERT J. MARKS TI-=FE363=1Y,/,/7) — — —

000314 90 FORMAT(2Xy'R1="3F10.4,2Xy'R2=1',F10.492Xy"RC=1,F10e¢4,2X,'RE=1,F10.4
2+7) T o T

000314 99 FORMAT(' BY'yIlyXy'VCC'yI1yXy'VO'yI1lyXs"R1'yI1yXy'R2"yI1yX,'RE",I
MK, "RCT, TT 44X, "IC=7, FLI0. 744X, "VCE=",FI0. 744X, "N=" ,FI0. T,
Y4Xy'SE='4F10.7)

000314 100 FORMAT(///7, ¥ AMPLIFIER OUT OF TOLERANCE IN ',13,'CASEST',

2///,4'CAUSED BY',//,'ICMAX ',13," TIMES'y/, 'ICMIN'y13,' TIMES',

4/y' VCFEMIN',I3,' TIMES') -
000314 STOP 7 N o - ) - )

000316 END )

PROGRAM LENGTH INCLUDING T/0 BUFFERS
002577

UNUSED COMPILER SPACE

025600

ROUBERT J. MARKS I1--EE363=1

13113

LS IR S ) I ¢ BN R

R1= 18.7769 R2= 3.4613 RC= 5.1075 RE= 1.0215

BI VCCl VOI RIT R2I REZ RC1 I[C= 2.2396080 ~ VCE=12.0136180 ~N= 5.0426273 SE=  .0624635
Bl VCCl VOl R1l R21 RE2 RC2 IC= 2.2396080 VCE= 9,9083865 = 5.0426223 SE=  .0624635
Bl VCCI VOl RII RZ2Z REL RCl1 [C= 3.3080873 VCE= 6.9699667 = 5.9816667 SE= .0805430
Bl VCCl VOl R11 R22 REl RC2 IC= 3.3080873 VCE= 3.8603646 = 5.,9816667 SE=  .0805430
Bl VCC1l VOl RIZ2 R21 REZ RC1 IC= 2.2396080 VCE=12.0136180 = 5,0426223 SE=  .0624635
BL VCCl VOl R12 R21 RE2 RCZ IC= 2.2396080 VCE= 9.9083865 N= 5.0426223 SE=  .0624635
Bl VCC1l VOl R12 R22 RELI RCl  IC= 3.3080873  VCE= 6.9699667  N= 5.9816667 SE= .0805430
B1 VCC1 VOl R12 R22 REl RC2 IC= 3.3080873 VCE= 3.8603646 = 5,9816667 SE= .0805430
BI VCCIl V02 RI1 R21 RE1 RCI =~ TIC= 2.6593802 @ VCE=10.3095107  N= 4.6824350 SE=  .0714831
Bl VCCl V02 Rl11 R21 RELl RC2Z IC= 2.6593802 VCE= 7.8096933 = 4.6824350 SE=  .0714831
BL VCCl V02 RI1 R2L REZ2 RCI I[C= 2.1969927  VCE=12.2416951  N= 4.6824350  SE= .0624635
B1 VCCl v02 R11 R21 RE2 RC2 IC= 2.1969927 VCE=10.1765220 = 4.6824350 SE=  .0624635
B1 VCCI VO2 RI1 R2Z2 RELI RCZ2  ~ 1C= 3.2570063 ~ VCE= 4.1713455  N= 5.5544048 SE= .0805430
B1 VCC1l VD2 R11 R22 RE2 RCl IC= 2.6952819 VCE= 9.5748512 = 5,5544048 SE=  .0700337
Bl VCC1 V02 RIL RZ2 REZ2 RCZ T IC= 2.6952819  VCE= T7.0412862 "N= 5.5544048 SE= .0700337
Bl VCCl V02 R12 RZ1 REl RCl IC= 2.6593802 VCE=10.3095107 = 4.6824350 SE=  ,0714831
Bl VCC1l V02 R12 R21 RELl RC2 "IC= 2.6593802  VCE= 7.8096933 = 4,6824350 SE=  .0714831
Bl VCCl VD2 R12 R21 RE2 RC1 IC= 2.1969927 VCE=12.2416951 = 4.6824350 SE=  .0624635
BI VCC1 V02 R1Z2 R21 REZ RCZ  IC=2.1969927  VCE=10.1765220  N= 4.6824350 SE=  .0624635
Bl VCCl V02 R12 R22 REl RC2 IC= 3.2570063 VCE= 4.1713455 N= 5.5544048 SE=  .0805430
Bl VCC1 V02 RI2 R2Z RE2 RCI ~ IC= 2.6952819  V(CE= 9.5748512 = 5.,5544048 SE= .0700337
Bl VCC1l V02 R12 R22 RE2 R(2 IC= 2.6952819 VCE= 7.0412862 = 5.5544048 SE= .0700337
BI VCC2 VOl R11 R21 REZ RCI  IC= 2.3560083  VCE=12.3906437  N= 5.2527315 SE=  .0624635
Bl VCC2 v0l1 R11 R21 RE2 RC2 IC= 2.3560083 VCE=10.1759959 = 5.2527315 SE=  .0624635
Bl VCC2 VOl RI1 R22 RELI RCI ~~ IC= 3.4735931 VCE= 7.1179427  N= 6.2309028  SE= .0805430
Bl VCC2 vOl R1l R22 REl RC2 IC= 3.4735931 VCE= 3.8527652 = 6.2309028 SE= .0805430
Bl VCC2 VOl R12 RZ1 REZ RC1l~ IC= 2.3560083  VCE=12.3906437  N= 5.2527315 SE=  .0624635




Bl vCC2 v0Ol1 R12 R21 REZ2 RC2 IC= 2.3560083 VCE=10.1759959 N= 5.2527315 SE=  .0624635

13113

BT VCC? VOl RI1I2 RZZ2 RETI RCl1 [C= 3.4735931 ~ VCE= 7.1179427 N= 6.2309028 SE=  .0805430
Bl VCC2 VOl R12 R22 REl RC2 IC= 3.4735931 VCE= 3.8527652 N= 6.2309028 SE=  .0805430
B1 VCCZ2 VvO0Z RIT RZ2I REZ2 RCIL IC= 2.3133930 VCE=12.6187208 N= 4.8775364 SE=  .0624635
Bl VCC2 V02 R11 R21 RE2 RC2 IC= 2.3133930 VCE=10.4441314 N= 4.8775364 SE=  .0624635
BI VCCZ2 V02 RI1 R22 REIL RC1 IC=3.4725121 ~~VCE= 7.3809075  N= 5.7858383  SE= .0805430
BlL VCC2 VO? R1l1 R22 RELl RC2 IC= 3.4225121 VCE= 4.1637460 N= 5.7858383 SE= .0805430
Bl VCCZ V0OZ RIZ RZ21 RE2 RCI —~ IC= Z2.3133930 VCE=12.6187208  N= 4.8775364 SE= .0624635
B! VCC2 V02 R12 R21 RE2 RC2 IC= 2.3133930 VCE=10.4441314 N= 4.8775364 SE=  .0624635
BE1 VCC2 V02 R12 R22 RFI RCl1 IC= 3.4225121 VCE= 7.3809075  N= 5.7858383 SE= .0805430
Bl VCC2 V02 R12 R22 RELl RC2 IC= 3.4225121 VCE= 4.,1637460 N= 5.,7858383 SE=  .0805430
B2 VCC1 VDI RI1 RZ21 REZ RC1 I[C=2.3730120  VCE=11.3466254 N="5.0426223 SE=  .006618%
B2 VCCl VOl R11 R21 RE2 RC2 IC= 2.3730120 VCE= 9.1159941 N= 5.0426223 SE=  .0066184%
B2 VCCI VOl RII R22 REIL RC1 IC= 3.5666273 "VCE= 5.6967820 = 5.9816667 SE= .0086838
82 VCCl VOl R11 R22 REl RC2 IC= 3.5666273 VCE= 2.3441523 N= 5.9816667 SE=  .0086838
B2 VCC1 VOI RI1 R22 RE2 RC2 IC= 2.9217094 ~VCE= 5.6744543 N= 5.9816667 SE=  .0074745
B2 VCCl VOl R12 R21 REZ2 RCl IC= 2.3730120 VCE=11.3466254 N= 5.0426223 SE=  .0066184
B2 VCCI VOI R1IZ R21 REZ RCZ ~ 7IC= 2.3730120 VCE= 9.1I159941  N= 5.04286223 SE=  .00686184%
B2 VCCl VOl R12 R22 RE1l RClL IC= 3.5666273 VCE= 5.6967820 N= 5.9816667 SE= .0086838
B2 VCCL VOl R12 R22 REL RC2 ~ IC= 3.5666273 VCE= 2.3441523 N= 5.9816667 SE= .0086838
B2 VCC1l VOl R12 R22 RF2 RC2 IC= 2.9217094 VCE= 5.6744543 N= 5.9816667 SE=  .0074745
B2 VCCI V02 RI1 R21 REZ RC1 [C= 2.3276583 VCE=11.5873940 N= 4.6824350 SE= .0066184
B2 VCCl V02 Rl1l1 R21 RE2 RC2 IC= 2.3278583  VCE= 9.3992071 N= 4.6824350 SE=  .0066184
B2 VCCI V02 R11 R22 REL RC1 TIC= 3.5115542 VCE= 5.9794062  N= 5.5544048 SE= .0086838
B2 VCC1l V0Z Rl11l R22 RELl RC2 IC= 3.5115542 VCE= 2.6785453 N= 5.5544048 SE= .0086838
B2 VCCL v02 R11 R22 REZ RCZ IC= 2.8765946 VCE= 5.9574234  N= 5.5544048 SE= .0074745
B2z VCCl V02 R12 R21 RE2 RCl IC= 2.3278583 VCE=11.5873940 N= 4.6824350 SE=  .0066184
B2 VCCl V0OZ R12 R21 REZ RCZ IC= 2.3278583 VCE= 9.3992071 N= 4.6824350 SE=  .0066184
82 VCC1l v02 R12 R22 RELl RCl IC= 3.5115542 VCE= 5.9794062 N= 5.5544048 SE=  .0086838
B2 VCC1l VOZ R1Z RZ22 RE1l RCZ [C= 3.5115542 VCE= 2.6785453 N="5.5544048 SE= .0086838
B2 VCCl V02 R12 R22 RE2 RC2 IC= 2.8765946 VCE= 5.9574234 N= 5.5544048 SE=  .0074745
B2 VCC2 VOI RI1 R21 REZ RCI1 IC= 2.4963458  V(CE=11.6889851  N= 5.2527315 SE= .0066184
B2 VCC2 vO0l R11 R21 RE2 RC2 IC= 2.4963458 VCE= 9.3424201 N= 5.2527315 SE=  .0066184
B2 VCCZ VOL RI1 R22 REI RC1 IC= 3.7450681 VCE= 5.7810598  N= 6.2309028 SE= .0086838
B2 VCC2 VOl R11 R22 RE1l RC2 IC= 3.7450681 VCE= 2.2606958 N= 6.2309028 SE= .0086838
B2 VCC2Z VDI RI1 R22 REZ RC2 "IC= 3.0678845 ~ VCE= 5.7576151 N= 6.2309028 SE= .0074745
B2 VCC2 VOl R12 R21 RE2 RC1 IC= 2.4963458 VCE=11.6889851 N= 5.2527315 SE= .0066184
B2 VCC2 VOl R12 R21 RE2 RC2 IC= 2.4963458  VCE= 9.3424201  N= 5.2527315 SE= .0066184%
B2 VCC2 VOl R12 R22 RELl RC1 IC= 3.7450681 VCE= 5.7810598 N= 6.2309028 SE=  .0086838
B2 VCC2 VOl R12 R22 REL RCZ IC= 3.7450681  VCE= 2.2606958 = 6.2309028 SE= .0086838
B2 VCC2 VOl R12 R22 RE2 RC2  IC= 3.0678845  VCE= 5.7576151  N= 6.2309028 SE=  .0074745
B2 VCCZ2 V02 RI1 R21 RE2 RC1  IC= 2.4511921  VCE=11.9297537 "N= 4.8775364 SE= .0066184
B2 VCC2 V02 R11 R21 RE2 RC2 IC= 2.4511921 VCE= 9.6256331 N= 4.8775364 SE=  .006618¢4
B2 VCC2 V02 R11 R22 REL RCl  IC= 3.6899949  V(CE= 6.0636840 = 5,7858383 SE= .0086838
B2 VCC2 VOZ R1l1 R22 RE1l RC2 IC= 3.6899949 VCE= 2.5950888 = 5,7858383 SE= .0086838
B2 VCC2 VD2 R12 R21 RE2 RCl IC= 2.4511921 " VCE=11.9297537 = 4,8775364 SE=  .0066184
B2 VCC2 VO2 R12 R21 RE2 RC2 IC= 2.4511921 VCE= 9.6256331  N= 4.8775364 SE=  .0066184
B2 VCC2 V02 R12 R22 REL RC1  IC= 3.6899949  VCE= 6.0636840  N= 5.7858383 SE= .0086838
B2 VCC2 VU2 R12 R22 RELl RC2 IC= 3.6899949 VCE= 2.5950888 N= 5.7858383 SE=  .0086838

AMPLIFIER OUT OF TOLERANCE IN 76CASES

AUSED BY - o B ,__

ICMAX 28 TIMES S o o S S , o .

ICMIN 40 TIMES B — —
VCEMIN 36 TIMES

w b OB
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12
11
10

W & U N

10/01/71.PURDUE MACE 71/09/12.

XRRJIM38,

T4.25.27. XRRJM, 41031, STUDENT,PTO,T10,CM70000. "
14.25.27.COMMENT. $RJM 8069 RUBERT J. MARKS 11 PU

14.25.27<RDUE Sl
14.25.27.FUN(S)

14.26.10. CTIME 000.643 SEC. FUN MOD LEVEL 60F ~
14.26,10PFILES(GETySADIST)

l14.26.38. DUNE - S
14.26.39.REWIND(SADIST)

[4.26.39.FUNT,,,SADIST) — B B ) B
14.26.48. CTIME 000.551 SEC. FUN MOD LEVEL 60F

14.26.48.LG0
14.26.49.LG0.

14.26.50.CX I.947 SEC., NL 11200 WORDS

14.26.51.5T0P

[4.26.51.0CP 2.524 SEC., 10 7 7  437TTUNITS. - T/
14.26.51. LINES 177 -
14.26.51.Ch 5.002 MWD-SEC.y FL 11200 WORDS ) )
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888888E88 00000000 66666666 999999939 63 96 30 38 30 303 3 4F 3 3 W I A 40 30 0 b 6 3 I 3 JE 38 36 4 4 3 3 45 30 46 36 9 46 36 3 3

T BUBBBBEBBBE 0000000000 76666666666 9999999999 T - S JOB HISTORY #
88 88 00 00 66 66 99 99 * AT ENTRY TO SYSTEM, *
88 88 00 00 66— T 99— 99 T T - T T % PRIORITY=2% TIME-1533 #
88 88 00 00 66 99 99 # AT RUN TIME ON 10/6/71, #*
T 88888888 00T T DO 6666666667 9999999999 T T T T T ¥ PRTORITY=Z7 TIME-1555 ¥
88888888 00 D0 6666666666 999999999 # (00029 JOBS RUN THIS ID SINCE *
T 8B T 788 00T T 00 66 66 " 1 " - * RPT MONTTOR VZ MO8 DISK ASSIGNMENT ¥
88 88 00 00 66 66 99 #* LOGICAL DRIVE NO - 00 01 02 #*
T 88 88 00 00 66 7 66 99 99 - - 0 T * PHYSTCAL DRIVE NU = 00 Ol ¥
8888888888 0000000000 6666666666 9999999999 #* CARTRIDGE ID ---- 0001 0002 #*
BB8BB8B8B8 ~700000000 T 666666667 T 99999999 I B TIB ONLCOG I SYSTEM WS ON LOG O F
ILEA R XA X ER R E SRR EEESEREERSEEREEREEREEEEEXEEREREE]
T 7/7J0OBTT T T T0B069 T RUBERT J. MARKS 11 T T T T T
// FOR
T *LTST SOURTE PROGRAM - T - T/ o
SUBRDUTINE Y(RE,RCl RC2 HFEL, HFE2,HOE1,HOE2 HIEl,HIEZ,SSl,SSZ.
TTTTISBT 5620 T ) ~

DIMENSIGON S(7,2)
C S RCI HFEl HOE1l "HIET (GAIN FROM V1 7O VCl) GAIN FROM'VI TO vC2)Y

c RC2 HFEZ2 HOE2 HIE2 (GAIN FROM V2 TO VvC2) (GAIN FROM V2 TO VC1)

- DEL=T.+RE/HIEL+HFEL1*RE/HTET+HOE]l #RE+RC1#HOEL1+RE/HIEZFHFEZ®*RE/HTEZ
2+HOEZ*RE+RC2#HOE2+(HOEL1#RC2)#(RE/HIE1+RE/HIE2+HFE2#RE/HIE2+
T T 2HUEZ¥RE+HUEZ#RC2)+(HOE2 #RC2)# (RE/HIEZ+#RC2/HIEL+HFET¥RE/HTEL+

5HUE1*RE)—HOEZ*RCZ*HDEI*RCl*(RE/HIE1+RE/HIE2)

S{I,Iy=RCT  — 7 ’ ’ T

S{l1,2)=RC2
STZ2,1T=HFEL
S(2,2)=HFE2
213,51 )=HUEL
S(3,2)=HOE2

st&, I y=HIET — T — -

S{4,2)=HIEZ2

bu 70 1=1l,<2

IF (I-1)14, 15114
I5-J=2 T

GO TO 17 )

14 J=1 o T S
C GAINS AND DELS FROM VI TO VCI \§XYY

I7 GIT=(-TIJ*stz, n)y*stL, 1y/st4, 1y ——— —— — T i
Dll=1.+(1.45(2,J))*RE/S(4yJ)+S5(3yJ)*(RE+S5(1,J))+5(3,J)#S5(1,J) f\§Q§§

ZRRE/S5S(4,J) T . ) -
G12=S(3,1)%#S(Ly1)#RE/S(4,1) . @X .

DIZ2=1l.+S5(35JV®S(1, )y — E— O — I \ \
C GAINS AND DELS FROM VJ TO VCI. \}, N
GZI=RE®STI;TT#S (2, 1)/ (S(4, T %S4,y — ——— R\

o ) N
D21l=1.+S(4,Jd)%S(1,4d) “¥y
GZ2=STI, TV FS{3, 1)V *RE/S4,0) —— — ;

=STTy 23 STayI) o e ' <§:
D22=1.+S(3,J)#5(1,J) (59 \N

GZ3=S(1, ) FS (25 TI*¥RE#S(2y N/ (S(4 TI*S{4, )y — - T \\\J (W

D23=1. o o e \Q\ N

GZa=(=1.)%S{T, 1) *S(3,T)#RE*S(2,J)/S(4,J)

B!

D24=1. 7 - B 7 - N .

C S5y = GAINFROM VITO VCIT 77—~

S(5,1)=(G11#D11+4G1

10

L ST6y1T= GATN FROM VU

2*012)/DEL
TOVCT - T

S(6, I)—(GZl*D21+GZZ*DZZ+GZ3*D23)/DEL

70 CONTTINUE
$51=S8(5,41)

S52=515,2)
S61=S(6,1)

w b o0y
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1
10

w s 00 o0

PAGE

2

562=5(6,2)

RETURN
END

CORE REQUIREMENTS FOR Y

COMMON

0

VARTABLES ~ 114 PROGRAM = 7674

RECATIVE ENTRY POINT ADDRESS IS 0078 (HEX)

END OF COMPILCATION —  — 77—

// DUP

#STORE

T CART 10 0001 "DB ADDR 2340 — DB CNT -~ 0034 — 7~

// FOR

— ¥ IO0CST1%03 PRINTER,CARD)

WS

UA Y-

#LIST SOURCE PROGRAM

T T T UIMENSTIONTX(2Zy4)

C X RCl1 HFEL

o C RC2~ HFE2 HOE2 “HIE2 —

HOEl1 HIEL

WRITE(5,5)

T TTREADUZZI0T T RE(X(L41) 9 X(1,2)

DO 15 N=1,3

T T T READT2, 200X (L, 2) o X292y X (19 3) 9 X (29 3) 9 X (X w &)y X (204 T T

CALL Y(RE,X(1, 1)'X(2v1)9X(1y2) X(2v2)9X(1,3)yX(2,3),X(1,4)pX(2 4),

7S517S52,4yS6T1,562)

WRITE(5y25)Ny551,S52v5617562
I'5T CONTTNUE

5 FORMAT(' ROBERT J. MARKS II EE363'

— . )— —
10 FORMAT(3F10.4)

20 FORMAT(6FIO.H)Y — —

25 FORMAT (!

3/94X1'GAIN FROM V1 TD VCZ";FIO 4)

STOP
END

/,' COMPUTER ASSIGNMENT -2',///

CASE'y12y/4,4X,'GAIN FROM V1 TO VC1=',Fl0.4y/+4X,
TITGATN FROM V2 TO VC2="'5Fl0%y/+4Xy'GAIN FROM V2 TO VCI='"TF1l0.%y

FEATURES SUPPDRTED

TOCS

CORE REQUIREMENTS FOR— 7~ — 7~

COMMON

0

VARTABLES 42 PRDGRAM 278

END OF COMPILATIUN

/7 REW

MARKS TT=EE363 —— ~— ——

COMPUTER ASSIGNMENT =2

CASE 1

GATN
GAIN

FROM V1
FROM V2

TOVCT=""=32,8333
TO vC2=  -0.0000

“GAIN
GAIN

FROM VZ

FROM V1

O VCI="" 32:2725 T ©
TO VC2=  0.0000

- CASE 2
GAIN

FRDM V1

TO VCl‘ -79.9471

SN S R N (Y N A O A Y I
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11
10

W b O g L

GAIN FROM V2 TO vC2= ~-0.0000

CATN FROM V2~ T0O VC1I= 1954691
GAIN FROM V1 TO vC2= 0.0000

T FOO7 MORE THAN ONE DECTMAL POINT ENCOUNTERED ~— - T
EXECUTION TIME 0003 T T T - - T T T
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11
10

00000000 99399999

88888888 66666666

L2 22 R X R 2 X R AR AAELER SRS EEESEREEXERSEREE,;

JOB HISTORY
AT ENTRY TO SYSTEM,

PRIORITY-24 TIME-1600
AT RUN TIME ON 10/13/71,

PRIORITY-24 TIME-1600

LOGICAL DRIVE NO - 00 01 02

PHYSICAL DRIVE NO - 00 01
CARTRIDGE 1D ---- 0001 0002

CIB ON LOG 1 SYSTEM WS ON LOG O

(22 E X2 2RSS ESRSSXSL XSS SRR R SRR EE Y R

*

* *
#* 3*
* 3
* 3#
* 00014 JOBS RUN THIS ID SINCE 09/12/71 =«
* RPI MONITOR VZ MO8 DISK ASSIGNMENT *
* #
* *
* *
»* #*
* #*

W s OO 0N .

8888888888 0000000000 6666666666 9999999999
88 88 00 060 66 66 99 98¢
88 88 00 00 66 99 99
88 88 00 _bo 66 99 99
88888888 00 00 666666666 9999999999
88888888 00 00 6666666666 999999999 _ _
88 88 Q0 00 66 66 99
88 88 00 00 66 66 .99 L
88 88 00 00 66 66 99 99
8888888888 0000000000 6666666666 9999999%%99 .
88888888 00000000 66666666 99999999
// JGB T 8069 ROBERT J. MARKS 11
// NOTE PLEASE DO NOT FOLD OUTPUT- ROBERT J. MARKS Il -8069 .
// FOR
#*]0CS(1403 PRINTER,CARD)
#LIST SOURCE PROGRAM
WRITE(5,15) o o , - o N e
DO 90 J=1,3
READ(2,455)HI1,HI2,RC1,RC2 S - o
READ(2,56)HF1,HF2,HO1,HO24RE
C GAIN OF LOOPS TWO AT A TIME e
T1il=-REy/HI} e
T2=-HF1#RE/HI1
T3=-HO1 #RE ] e ] L e
T4=-RC1#HO1
15=-RE/HI2 , S
Té6é=-HF2%*RE/HI2
T 7=-HQOZ2=RE o e - o
T8=-RC2#HO2
C PRODUCT OF UNTOUCHING LOOPS TWO AT A TIME - -
T14=T1*T4
T18=T1%T8 e . _ o o
T28=T2*T8
T38=T3%#T8 e e
T45=T4#T5 _
T46=T4*%*T6 I o
T4T7=T4%T7
T48=T4*78 o e o
T58=T5+T8
C PRODUCT OF UNTOUCHING LOOPS THREE AT A TIME . e
T1l48=T1#T4%T8
T458=T4*T5=7T8 . L
DEL=1e=(TL14+T2+T3+T4+TS5+TO6+TT+T8)+(T14+T18+T28+T38+T45+T46+T4T7+T48
1+T58)-(T148+T458) e N
C EVALUATION FROM V1 TO VC1
Gl=-HF1#RC1/HI1 o e
DELLI=1.—-(T5+T6+T7+TB)+T58
G2=RE#HOl1 #RC1/HI}Y
DEL2=1.-T8
G1Cl=(G1l#DEL1+G2*DEL2)/DEL ] i S
C EVALUATION FROM V2 T0O VCl
G1=RE#RC1#HFL/(HIl*HI2) - e
DELL=1.-T8
G2=RE#HOl1*RC1l/HI2 S
DEL2=1.-T78
G3=HF2*RE#HF1#RC1/(HIZ2*HI1l) - o o
G4=HF2#RE#HO1#RC1/H12
62C1=(G1+#DEL1+G2#DEL2+G3+G4)/DEL S o




PAGE 2

C_EVALUATION FROM V2

Gl=-HF2#RC2/HI2

Jovez

DEL1=1.—(T1+T2+T34T4)+T1l4

G2=RE*HO2#*RC2/HI
DEL2=1.-T4&

.

G2C2=((GL#DEL1+G2#DEL2)/DEL)

C EVALUATION FROM V1

TO VC2

GL=RE#RC2#HF2/(HI1%HI2)

DEL1=1.~-T4

G2=RE#HO2#RC2/HI

DELZ2=1.-T4

G3=HFL*RE®*HF2#%RC2/(HI1l*HI2)

G4=HF1#RE#HO2#RC

1T

2/HI1

G1C2=(G1#DEL1+G2*DEL2+G34G4)/DEL

A=G1C2-G1C1

B=6G2C1-G2C2

WRITE(5450)J4REyHI1yHI2yHF14HF2,HO1,HO2,RC1,RC2,G1C1,G1C2,G2C2,

1G2C1+A48B
90 CONTINUE

15 FORMAT('1',//,' ROBERT J. MARKS II',/,' EE363, PROB 3',/,

1' DIFFERENTIAL AMPLIFIER',///)

50 FORMAT(3X,y "CASE" 9129/ 14Xy "RE=Y4E9e2 y4Xe/y 'HIEL=",E9.2,5X, "HIE2=",
1E9.2 4/ 44Xs"HFEL="9E9.2 45X, 'HFE2=",E9.2 ,/,4X, 'HOE1l="',E9.2 ,

25Xy *HOE2="yE942 /44Xy "RC1l =',E942 45Xy 'R 2 =V,E9,2 ,//,
32X, 'GAIN FROM V1 TO VC1='yE15.89/+2X,'GAIN FROM V1 TO VC2=1,E15.8,

4/4y2Xy'GAIN FROM V2 TO VC2=",E15.8,/,2X,'GAIN FROM V2 TO VCl=',E1l5.

584//+4Xy'V(OUT)='yE15.8,"'#V]1-",E15.8,"'%V2')

55 FORMAT(4F10.4)
56 FORMAT(5F10.4)

STOP
END ) - B
n FEATURES SUPPORTED -
TOCS
CORE REQUIREMENTS FOR
COMMON 0 VARIABLES 88 PROGRAM
END OF COMPILATION o B
/7 LOAD
12 o o o B
11 - _ o - B B
10 o -
9
] _ _ o
7
! e e
5
: R
3

e _
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10

w s 0N -

ROBERT Jo MARKS 1T
EE363, PROB 3
DIFFERENTIAL AMPLIFIER o o B _
CASE 1 e o
RE= 0.33E 04
[El= 0.25E 04 ~  HIE2= 0.25E 04 o
HFEl= 0.88E 02 HFE2= 0.88E 02
HOEl= 0.10E-04 HOE2= 0.10E-04 o
RC1 = 0.12E 05 R 2 = 0.12E 05

GAIN FROM V1 TO VCl=-0.18946395E 03
GAIN FROM V1 TO VC2= 0.18767898E 03

GAIN FROM V2 TO VC2=-0.18946395E 03
GAIN FROM V2 TO VCl= 0.,18767898E 03

V(0UT)= O.3771429ﬁ£ 03#V1- 0.37714294E 03w#V2

CASE 2
RE= 0.33E 04_

IEL= 0.25E 04 HIE2= 0.25E 04
HFEl= 0.88E 02  HFE2= 0.12E 03

HOEl= 0.10E-04 HOE2= 0.10E-04
RCl = 0.12E 05 R 2 = 0.12E 05

GAIN FROM V1 TO VC1=-0,21790841E 03

GAIN FROM V1 TO VC2= 0.21712146E 03
GAIN FROM V2 TO VC2=-0.21920327E 03

GAIN FROM V2 TO VCl= 0.21641021E 03

V(OUT)= 0.43502984E 03#V1~- 0.43561346E 03#V2

CASE 3 e N
RE= 0.33E 04
IEl= 0.25E 04 HIE2= 0.20E 04 ) - B
HFEl= 0.88E 02 HFE2= 0.10E 03
HOEl= 0.10E-04 HOE2= 0.20E-04 - o o
RC1 = 0.12E 05 R 2 = 0.12E 05

GAIN FROM V1 TO VC1=-76.212“61_§71'5;E’03*~ I
GAIN FROM V1 70O VC2= 0.21111602E 03

GAIN FROM V2 TO VC2=-0.21309893E 03
GAIN FROM V2 TO VCl= 0.21102334F 03

V(OUT)= 0.,42372815E 03#V1- 0.42412225E 03»*v2

S 32 STOP 0000

EXECUTION TIME 0OO8




Terve Haav?
Qeitadber 27,

EE 363 -~ Eieciromic Circuits
Fiperimena No,
Emitiey ! Pallowar fﬁglifﬁef

V(,( s 2,2,05 V

R {occape - -
M Box) “ Figues L
N =l 22 ouf
H
%9*’ ‘JH-P %i'up ﬂ"' z J
(b ”)V} Q‘:lgl“i
7 2.
T A

1, Beferz econnecting the cirecuit of Figure 1, ceaneet the

SN-Ohn resistor direetly gcross the sutput terminals of the
H.P2, Oscilletecr after seitiang the open cirecuit veltage of the
oxcillator to 0.5 Velt, peak. Compure ihe messured veoltage
2c:v0s88 the 50-0hm resisior with thke predicted value sssuzming
that the Internmal resistance of the gscillator is 600 Ohms.

2, Conrect the circuli shore in Figure }. Change the value of

B . if mecessary, to obtain approximaieiy 2¢ V. J-&, st the
esitzer of the trensister, With ihe open cireuvit voltwge of
the oscillator set to 6.5-Volt, peak, what is ¢be peak woltage
acros8 the 50-Chm resistor? Be suve to meniter output veliagw
oa CRO st all tlges.

4. Increpse the sigrail from the oscilletor untiil ¢he sine-wave
viitage scrosds the 50-0kw resistor becowes distorted, Skeich
13248 weveforms. At whkat peak voltage dozeg the distertion be-
tome obvions? Whav caustes this dissoartion, cwiofi or saturwiioa?

4 Fstimate the inpui impedance of tke I-1 termimnals of the
eaftter~-follower circuii by incressing ¥ until the voltage
stross By is veduced to 1/2 of ity originnl 7aiue, (Remembeav
that the 600-Ohm irnternezl resistarnce of the oscillator I8 in
the cirewit 8is0.) Record the inpui iampsdounce thus messured.




6.

=k

5.

LRV o 1 s
T L R O S O £

e

rewit by wvewosving Bp o nevlieg U vpedesipenli PG o
aew veplaeing Ry &t ¢ value {use o downde resisitansal gLusi
et tho volisge weress By 18 1/ of ihe npom-~siveals weliayn,
The ontpuil rigual fren the esciliminy mugi be redased to

prevent distoriion,

Use the tremsisteor cuarve frgeer 10 shialn hp, of ke

ixansistor 2% your Quiedicent opevniling pelnti,

- . B

isgeming h., = €. estimgte (ke velune af Ly, using Zouy = B
) v

)

-

lemembeor Lo imclude efiest of Ry and 470 Gba cutpul isved-
ance of the oscilliator.

{a) What valiue of d-¢c emitter current wonid be required {f
the pesk undistoried veltage acrveis K, wmust be 2v?

{b} DESIGN:

Determine the values eof Re* Ry . usd Vca eri: fcha wonld be
required to meet the specificetiozs of purt {(a).
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(A Wepite a Vortran subroubtine subpropram to desicn
a comrion omitter Lransistor amplifier of thoe
"standard Confipuretion™. Irnput to tThe sub-

routing ahould bs V.., bsta., nata,,, Vc~ 10“}’

Taos ‘ICW(imln}’ I the subirouting should

CEOQ”?
return R, , 0 B, and B . Ft ghould C'm}[ 1 w
[
“al

3
ana e fhd N a3 well. Vet 0, M 7\/

0O

(3} Wribte a Fortran subroutino subvrogram 5o analyse
the astandard confisuration eommion ewmitter transistos
aoplifier. The innut 3¢ the gubroutin: should bLe

Fa. R,,. B end V.. 'The

. T
1: 0 9) Q" 'OEOJ
hould eomputse ond return the guiezcent

Vegs buta, R

subpoutine
arerating point information and Se, ‘ .
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S ~ AMPLIFIER FREQUENCY RESPONSE B
MAGNITUDE/ANGLE

- FREQ(HZ) “ZIN 7 20UT i AV Y - S , AP
10.00 7215.8 / -29.6 11772 / -1l.6 46.862 / -90.6  12.524  /-120.2  675.00
T 12.59 6784.1 / =3l.4 11740 / -1.9 58,914 "/ -94.3 14.804 /=-125.7 1022.3
15.85 62673 / =33.7 11693 / =2.3  73.683 / -98.2 17.104 /-131.8 1514.0
19.95 5678.5 [/ -35.8 11625 /. =2.7 91.571  /-102.4 19.259 /-138.2 2173.9
25.12 5055.4 / =3T.4 11529 / =3.2 112.83 /-107.1 21.127  /-144.5 2998.9
T31.62 7 4446.3 / -37.9 "~ 11402 /  =3.7 137.42 /-112.5 22.629 /-150.4 3943,2
39,81  3894.6 / -37.3 11244 / -4.0 164.73  /-118.4  23.760 /=-155.7 4920.9
50.12 " 3428.1 </ -35.4 11065 / ~4.2 193.50 /-124.8 24.568 /=160.2 5833.7
63.10 3057.1 / -32.5 10881 / -4.2  221.87  /-131.6 25.122 /-164.1 6606.8
"T79.43 2777.2  / -28.8 10711 / -4.0 247.82 /-138.4 25.491 /-167.3 7209.8
100.00 2575.3 / -24.8 10568 / -3.6 269.79 /-145.0 © 25.733  /-169.8_ 7650.3
T 125.9° 0 0 2435.0 / -20.9 10458 / -3.1 - 287.07 /-151.0 ~25.889 /-171.9 7957.1
158.5 B  2340.,2  / -17.3 10377 / =27 - 299.84 /-156.3 25.989  /-173.6  8163.6
199.5 2277.6 / -14.2 10321 / -2.2 308.84 /-160.8 26,052 /-175.0 8299.6
251.2 2236.9 / -11.6 10283  / =-1.8  314.95  /-164.5 26,093  /-176.1 8387.7
316.2  2210.7 / -9.4 10259 / =1.5 318.99 /-167.6 26.118  /-177.0 8444,2
 398.1  2193.9 / =T.6 10243 / =-1.3 321.63 /-170.1 . 26.134  /-177.7 _ 8480.3
) 501.2 - 2183.2 / -6.2 10232 / =1l.1 323.32 /-172.1 26.144 /-178.4 8503.3
631.0 217644  / =5.2 10226 / -.9  324.41  /-173.7 26,150  /-178.9  8517.8
794.3 2172.1 / =4.3 10222 / -.9 325.10 /~175.0 26.154 /=-179.4 8527.0
1000.0 2169.3 / =-3.8 10219 / -.8  325.54  /-176.0 264155 /-179.8 8532.8
1259 2167.5 / -3.4 10217 / -.8 325.81 /-176.9 26.155 / 179.8 8536.4
) 1585 2166.2 / -3.1 10216 / -.8 325.99 /=177.5 26,154  / 179.3 _  8538.7
T 1995 o 2165.2 / =3.1 10215 / -.9 326.10 /-178.0 26.150 / 178.9 - 8540.1
2512 216442 / -3.2 10214 / -1l.1  326.17 /-178.5  26.144  / 178.3  8540.9 -
T T 3162 7 2163.1 4/ -3.5 10213 / =1.2 326.21 /-178.8 26.134 / 177.7 8541.4
3981 2161.6 /' -4.0 10212 / =1.5 1 326.24 /-179.1 26.118  / 176.9 8541.5
@ 5012 2159.3 / 4.7 10210 / -1.8 326.26 /-179.3 - 26.093 / 176.0 8541.4
@ 6310 2155.9 / =-5.6 10207 / -2.2 326.27 /-179.5 26.052  / 174.9 8541.0
TTTTTT 7943 215046 / -6.8 10203 / -2.8 326.28 /-179.6 25.989 / 173.5 8540.3
10000 - 2142.3 / -8.4 - 10196 / =3.5 326.28 /-179.8 25.889  / 171.8 8539.0 B
1.2589E+04 2129.4 / -10.4 10185 /! —4.4 326.28 /-179.9 25.733 / 169.7 8536.9
1.5849E+04 2109.4 / -12.9 10168 / =-5.5  326.28  / 180.0  25.491  / 167.1 8533.5
~  1.9953E+04 = 2078.8 7/ -16.0 10140 / -6.9 326.28 / 179.9 25.121 / 163.8 8528.1
2.5119E+04  2033.0 / -19.8 10098 '/ -8.6 326.28 / 179.7 24.567  / 159.9  8519.6 -
TT3.1623E+04 1966.2 / —-24.3 10031 / -10.8 326.27 / 179.6 23.760 / 155.3 8506.1
3.9811E+04 1872.6 / -29.5 9928.3 / -13.5 326.27 / 179.4 = 22.628  / 149.9 8484.7
5.0119E+04 = 1748B.3 / -35.4 9771.6 / -16.8 326.25 "/ 179.2 21.125 / 143.9 8451.2
6.3096E+04 1593.7 / -41.6 9537.8  / -20.8 326,23  / 179.0  19.256 ./ 137.4 8398.5
T.9433E+04 1415.4  / -47.9 ©9199.3 / =25.5 326.20 / 178.7 17.100 / 130.8 8316.4
1.0000E+05 = 1225.2 / =53.9 8729.6 / =31.0  326.14 / 178.3 14.800  / 124.4  8189.5
1.2589E+05 1036.6 / =-59.3 8113.3 / =37.0 326.06 / 177.9 12.519 / 118.6 7996.0
1.5849E+05  860.92  / -63.9  7357.9 [/ —43.4  325.93 / 177.3  10.393  / 113.4 7707.5
1.9953E+05 705.13 / -67.7 6500.1 / -49.8 325.72 / 176.6 8.5065 / 109.0 7290.6
2.5119E+05  571.95 / -70.5 5598.6 / -56.0 325,39  / 175.7 6.8927 '/ 105.3 6715.0
3.1623E+05 460.99 / =12.4 4716.4 / -61.5 324.86 / 174.6 5.5466 / 102.2 5968.1
 3.9811E+05  370.19 / =T13.5 3903.4 . / ~66.3 324.04 / 173.3 . 4.4428 / 99.7  _ 5073.7
12 5.0119E+05 296.82 / -73.8 3188.1 / ~-70.2 322.74 / 171.5 3.5480 / 97.7 4099.9
1 6.3096E+05 ~238.06  / -73.2 2579.8  / =73.4  320.72 '/ 169.4  2.8279  / 96.1  3143.7
10 7.9433E+05  191.37 7/ -71.9 2074.5 / -75.8 '317.60 / 166.7 2.2511 /  94.8 2295.2
9 1.0000E+06 ~ 154.54  / =69.6 166l.5  / =T7.5 312.83  / 163.4  1.7906  / 93.8 1607.6
ﬂ 1.2589E+06 125.73 / —66.5 1327.5 / -78.5 305.69 / 159.4 1.4235 / 93.0 1090.0
7 1.5849E+06  103.44 / —62.4 1059.4 / -79.0 295.31 / 154.7  1.1314  / 92.3  121.74
5 1.9953E+06 86.432 / =57.5 845.16 / -718.9 280.83 / 149.3 .89899 / 91.7 470.04
5 2.5119E+06 73.693 / -51.9 674.71  / -78.3 261.69 / 143.1 71425  / 91.3  302.72
a 3,1623E+06 64,363  / -45.7 539,54 / =77.0 238.03 / 136.6 56742 / 90.9 193.53 J

3



DATA , )
~ RESISTIVE VALUES (IN OHMS)
R1 = 3.30000000E+04 - -
R2 ='1.00000000E+04 B
RO = 7.90000000E+04
RS = 8.80000000E+02 :
RC = 1.20000000E+04 S -
RE = 5.60000000E+03
RL = 2.70000000E+04 - o o o
RX = 2.20000000E+01
RPI= 3.20000000E+03
T RU = 1.52000000E+07 i
CAPACITIVE PARAMETERS (IN FARADS)
cl 1.20000000E-05 - o B

1.00000000£E-05
'1.00000000E-04
1.09000000E-11
' 3.20000000E-12

co
_CE

CPI

cu

DATA FOR 8 DECADES, WITH INITIAL FREQUENCY 1.00000000E+01 HERTZ

TRANSISTOR BETA= 1.40000000E+02




]
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jo i)}




___LOAD MAP.

11/10/71. 10.02.13. _PAGE 1

FL REQUIRED TO LOAD 20100 o o - o B

FL REQUIRED TO RUN 12200

INITIAL TRANSFER TO TRAMP - 103 L

BLOCK ASSIGNMENTS.
o ~ BLOCK ADDRESS LENGTH FILE
TRAMP 102 3015 LGO
HYORYH 3117 61 LGO B B - B
27027 3200 40 LGO
1702 3240 37 LGO _ I e
B AMPROP 3277 366 LGD
POLAR = 3665 = 40 LGO _ o - e )
YZORZY 3725 77 LGD
ALNLOG 4024 67  SYSLIB - o
ATAN 4113 T4 SYSLIB
__ATAN2 4207 113  SYSLIB o ) I o
CABS 4322 36 SYSLIB
EXP 4360 57  SysLIB B e
INPUTC 4437 102 SYSLIB
KODER 4541 1247 SYSLIB o
KRAKER 6010 1174 SYSLIB
oo _ /S5COPEZ2/ 7204 O R o _ e _
SYSTEM 7204 1076 SysLIB
sIos 10302 1425  SysLIB - o i -
OUTPTC 11727 72 sysLIs
GETBA 12021 17 sysLiB S e
@ RBAREX 12040 57 SYSLIB
.2‘777 - o
11 N o o B o o
i0 -
9
O — } - . o S _ o
,




~_C ADDING IN RB AND RD S
o 000272 Yl=Y1l+1./RB
000301 _Y4=Y4+1./RC o - -
' C BACK TO Z PARAMETERS o
000307 ~ CALL YZORZY(Y1,Y29Y3,Y4,21,22413,424%) - S B ) -
S C ADDING IN C1
000317 _21=21+1./(S*Cl) o S - - .
C BACK TO Y MATRIX
000334 CALL YZORZY(Z1422923,244Y14Y2,Y3,Y4) -
, C COMPUTING GAINS AND THINGS
000344 CALL AMPROPI(Y1,Y2yY34Y4,YLyYSyZINyZOUT,AV,AI,AP,APA,API,APT) - o o -
C DIVIDING COMPLEX OUTPUT INTO MAGNITUDE AND PHASE
000362 CALL POLAR(ZIN,ZINM,ZINA)} o L -
000365 CALL POLAR(ZOUT,ZOUTM,Z0UTA)
000370 _CALL POLAR(AV,AVM,AVA) o - B ~
000373 CALL POLAR(AI,AIM,AIA)
000376 WRITE(5451)FyZINMyZINAyZOUTMy2Z0UTA,yAVM,AVA,AIMyATA AP - - -
B 000426 F=F#(10.#%#(1./10.))
000435 92 CONTINVUE , - S )
000437 50 FORMAT(F15.8)
000437 51 FORMAT(1X,Gl0.4y4(4X9G12.59"/'yF6.1)9G15.5) , , o i 3
000437 52 FORMAT('7',31X,'AMPLIFIER FREQUENCY RESPONSE',////,' DATA?',
- l///r' RE,S,IS,T,I,,V,E, VAJ_UES (IN,,,DEMS)"/'!,,,,BL ='7E15.89/9' ) R?,,,:"'!El,,,59_7, L B B
N o ~ 284/,' RO =',E15.8,/,' RS =',E15.8y/9y"' RC ='4E15.84/4"'" RE =1,
o 3E15.89/9' RL =',E15.89/4"' RX ='4E15.8,/y' RPI=',E15.8,/, - - ]
4' RU =',E15.8,//y' CAPACITIVE PARAMETERS (IN FARADS)',/,
5' Cl ='yE15.8,/4* CO =',E15.8,/,' CE =',El5.8,/,' CPI=',E15.8,
6/y' CU =',E15.84//,' DATA FOR ',15," DECADESy, WITH INITIAL FREQUE
INCY 'yE15.84' HERTZ'y//y' TRANSISTOR BETA=',E15.8,/,'7'y31X, - - -
o ~ BYAMPLIFIER FREQUENCY RESPONSE',/,53X, "MAGNITUDE/ANGLE"',
9///4' FREQ(HZ) ',14X,'ZIN'y20X,'Z0UT"',19X, 'AV',21X,'AI"',17X,'AP'/) - o L
C DATA (READ IN FLOATING POINT IN COLUMNS 1-15)
C R1yR2,RO4JRSH)RCHyREJRLyRXyRPI,RUyC14CO4CE4CPI4+CU4B,F,4D - B B
o 000437  StOP o o o
® 000441 END - - ) B
PROGRAM LENGTH INCLUDING I/0 BUFFERS ) -
003015
UNUSED COMPILER SPACE
015000 o o e
12~> T S o o
11 o o - o o
10 o - B
9
3 T - o - T T B o ‘
7 |
6 T T e o T o R T T
o - : = S e ]
3 l



, - PROGRAM TRAMP ( INPUT,0UTPUT,TAPE2=INPUT, TAPE5=0UTPUT) - - - -
000002 ' "DIMENSION R(10),C(5)
000002 COMPLEX Y(4)9Z(4)yT(4)yYSyYLySyYE»YU,YPI,ZINyZOUT,AV,Al e
YL Y29Y3 Y4y 2149224234244 T1,T2,T3,T4
000002 EQUIVALENCE (R(1)yR1),y(R(2)4R2)y(R(3),RO)y(R(4)4RS)y(R(5),4RC)y -
- "Wwiiﬁlg)9RE)9(R(?)’RL)9(R(8)1RX)1(R(g)yRPI)v(R(lO)’RU) 7
000002 EQUIVALENCE(C(1),C1),(C(2),C0)y(C(3),CE),(C(4),CPI),(C(5),CU) - o
000002 EQUIVALENCE(Y(1)sYL)y(Y(2)yY2)3(Y(3)4Y3)9{Y(4),Y4)
000002  EQUIVALENCE(Z(1)9Z1)9(Z(2)422)9(2(3)423)4(2(4),Z4) S
T 000002 EQUIVALENCE(T(L)yTL) 9y (T(2)3T2)y(T(3),T3)y(T(4),T4)
C READ IN ALL RESISTIVE VALUES IN KOHMS ) - - L
C R(I)=R1yR2,ROyRSyRCyRE,RLyRXyRPI,RU
o 000002 DO 90 M=1,10 - ) - o o S
000004 READ(2,50) RI(M)
000011 R{M)=R(M)#(10,%%3,) - - , - -
000017 90 CONTINUE
o C READ IN ALL CAPACITIVE VALUES IN NANOFARADS - e B
C C(I)=Cl,CO,CE,CPI,CU
000020 DO 91 M=1,5 ) o , - B e
o 000022 READ (2,50)C(M)
000027 CIM)=C(M)#(10.#%(=9.,)) S , , - o -
000035 91 CONTINUE
. C B=TRANSISTOR BETA B , , S S
000036 READ(2,50) B
C F=INITIAL FREQUENCY S -
000044 READ(2,50) F
__C D=NUMBER OF DECADES (READ IN FLOATING POINT) - , S
- 000052 READ(2,50)D
000060 ND=D , e L
000062 WRITE(5452)(R(M)yM=1910),(C(I)yI=1,5)yND,F,B
000077 TPI=8.*ATAN(YL.) e o -
o 000103 ND=((10.%D)+1.)
o 000106 ~ RB=R1#R2/(R1+R2) S S L
000111 YS=CMPLX(1./RS,0.0)
000115 YL=CMPLX(1./RL,0.0) - , e - o
C COMPUTING GAINS AT DIFFERENT FREQUENCIES
000120 DO 92 N=1,ND ] e S
000122 S=CMPLX(0.0,TPI*F)
000125  YU=1./RU+S*CU B S - -
000135 YPI=1./RPI+S#CP1
000144 YE=1./RE+CE#S , - S - e -
C FIRST Y MATRIX OF HYBRID PI MODEL W/0 RX
000155 Yl=YU+YPI - S S
000162 Y2=-YU
000164 Y3=B/RPI-YU - o - e -
000173 Y4=YU+1./RO
~ C  TRANSFORMING TO Z MATRIX B o S S
000201 CALL YZDRZY(YI)YZ!Y3,Y4111712,Z3,Z4)
C TRANSFORMING TO Z-T MATRIX B S B - B
000211 CALL ZTOZT(Z1922423+24+,T14T2,T3,T4)
- C__ADDING IN ZE,RO,AND CO i , e
2 000221 T1=T1+RX
1 000225 T2=T2+1./(5%C0) - , e
10 000242 T3=T3+1./YE
9 C_ TO Z MATRIX B - e -
g 000253 CALL ZTTOZ(TLsT29T3,T4421,22423424)
7 ~C_TO Y MATRIX B - S S
G 000262 CALL YZORZY(Z1+1Z2+23,24yY19Y2,Y3,Y4)
3



- ' - MACE

- S o OPERATING SYSTEM
T VERSION 4.1
- S JOB ORIGIN - EXPORT/IMPORT
X X RRRRRRRRRRR ~ RRRRRRRRRRR JJ MM MM 99999999 44
XX XX RRRRRRRRRRRR RRRRRRRRRRRR JJ MMM MMM 9999999999 444
XX XX RR RRRR “RR B JJ  MMMM MMMM 99 99 4444
XX XX  RR RR RR RR JJ MM MM MM MM 99 99 44 44
- XX XX RR RR RR RR JJ MM MMMM MM 99 99 44 44
T - XX XX RR RR  RR RR JJ MM MM MM 99 99 44 44
 XXXX  RR RR RR  RR CJd MM MM 99 99 44 44
X X RRRRRRRRRRRR RRRRRRRRRRRR JJ MM MM 99999999999 44 44
XX RRRRRRRRRRR RRRRRRRRRRR B JJ MM MM 9999999999 444444444444
T XXXX RR  RR RR RR JJ MM MM 99 444444444444
- XX XX  RR RR RR RR gy MM MM 99 B 44
T XX XX RR RR RR RR JJ MM MM 99 44
XX XX RR RR RR RR JJ MM oMM 99 44
S XX XX RR RR RR RR JJ JJ MM MM 99 44
XX XX RR_ RR RR _RR JJJJJJJIJIIY MM MM 99 44
X X RR RR RR RR JJJJJddddd MM MM 99 44
IZ‘MA I B - ) - ) ) - T
11
10 B o B - - - T o
=
J — - o L S . L _
7 /
,J\\



3.9811E+06  57.702  / =-39.5 432.76  / -15.1 210.921 7/ 130.0  .45076 /  90.5 123.14
5.0119E+06 53.070 / -33.4 348.80 / =72.5 182.17  / 123.6 358006 /  90.2 78.111
6+3096E+06 49.925  / -27.8  283.23 / -69.2 153.82 / 117.7 .28443  / 89.9 49.451
7.9433E+06 47.834 / -22.9 232.49 / -65.0 127.53 / 112.5 .22593 /  89.6 31.268
B 1.0000E+07  46.465  / -18.7 193.74 / -60.1 104.28 ./ 107.9 417946 _ / 89.3 19,755
1.25896+07 45,579 / =15.2 164,65 / -54.5 84.437  / 104.1 14254 / 88.9 12.474
1.5849E+07  45.009  / -12.5 143.28 / -48.5 67.914 / 100.9  .11321  / 88.4 7.8743
1.9953E+07 44,642 / -10.3 127.97 / =42.4 54.381 /  98.2 8.99140E-02/ 87.9 4.9693
2.5119€+07 44,403 / -8.6 117.27  / -36.5 43.418  / 95.9 7.14037E-02/ 87.3 3.1354
3.1623E+07 44,244 /. ~T.4 109.96 / -31.3 34,599 / 93.9 5.66958E-02/ 86.5 1.9779
 3.9811E+07  44.129  / =-6.5 105.06 / -26.8 27.537  / 92.1  4,50072E-02/ 85.6  1.2474 _
T5.0119E+07 44.036 /  -6.0 101.78 / -23.3 21.899 / 90.3 3.57154E-02/ B84.4 .78638
6.3096E+07 43.943  / =-5.8  99.572  / =20.7 17.404  / 88.6 2.83258E-02/ 82.9 «49549
7.9433E+07 43.831 / -5 98.006 / -19.1 13.826 / 86.9 2.24450E-02/ B81.0 31195
1.0000E+08 43.678  / =-6.2  96.777  / =18.3  10.979  / 84.9 1.77603E-02/ 78.7 .19614
1.2589E+08 43.453 /  -6.9 95.636 / -18.5 B.7132 / 82.7 1.402276-02/ 75.8 .12308
 1.5849E+08  43.114  / ~7.9 94.360 / -19.6 6.9104  / 80.2  1.10347E-02/ 72.2  7.69917E-02
1.9953E+08 42.605 / =-9.3 92.715 / =21.6 5.4751 / T7.1 8.63959E-03/ 67.8 4,79292E-02
2.5119E+08 41.854 / -10.9 90.441  / =24.6  4.,3313  / 713.3 6.71411E-03/ 62.4 2.96187E-02
3,1623E+08 40.776 / -12.9 87.250 / -28.5 3.4186 / 68.8 5.16297E-03/ 55.9 1.81047E-02
3.9811E+08 39,303  / -14.9  82.871  / =-33.3  2.6891 [/ 63.2 3.91448E-03/ 48.3 1.08948E-02
5.0119E+08 37.409 / =16.9 77.133 / -38.9 2.1050 /  56.5 2.916456-03/ 39.6 6.41779E-03
6.3096E+08 35.156  / -18.6 70.079  / -45.0 1.6367  / 48,5  2.13110E-03/ 29.9 _ 3.68021E-03
7.9433E+08 32.710 / =-19.6 62.028 / -51.2 1.2617 / 39.0 1.52856E-03/ 19.4 2.04721E-03
1.0000E+09  30.294  / -19.7 53.522  / =57.3  .9633%4 /  28.2 1.08086E-03/ 8.5  1.10600E-03
XRRJM94,  11/10/71.PURDUE MACE 71/11/01.,

T 10.01.30.XRRJUM, 41031,STUDENT,P10,T10,CM60000.

10.01.30.COMMENT. $RJM 8069 ROBERT J. MARKS Il PU ] L e o

10.01.30.RDUE
10.01.30.MAP(PART) L

10.01.31.FUNI(S)
~ 10.01.36. CTIME 000.759 SEC. FUN MDD LEVEL 60F o e
- 10.01.36.PFILES(GET,SADIST,N=FACULTY,A=41029,X=LG
10.01.36.0) L
10.02.10. DONE
10,02.10.LG0. o S

"10.02.13.CX '1.903 SEC., NL 12200 WORDS

10.02.16.5S10P ; . , I S
10.02.16.CP 2.983 SEC., IO 298 UNITS.
10.02.16.LINES 250 ] , o -

10.02.16.CM 5.238 MWD-SEC., FL 12200 WORDS
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DESIGN Electrical Engineering Dept.
Rose-Hulman Ingtitute of Tech.
Terre Haute, Indiana

SADIST System subprogram

SUBRAUTINE DESIGHN(VCC,BETAl,BETA2,VCENIN,IC1,IC2,VH,K,
R1,R2,RC,RE,SE1,SE2,N,RB)

-~

Inputs: VCC,BETAl,BETAZ2,VCEMIN,IC1,IC2,VO0, K—

VCe Collector supply voltage.

BETA1 Minimum value of beta.

BETAZ2 llaximum value of beta.

VCEMIN Minimum quiescent collector-to-emitter voltage.
IC1 Minimum quiescent collector current.

Ic2 lMaximum quiescent collector current.

\7/] Transistor base-to-emitter voltage.

K Ratio of RE to RC

Rl,R2,}

RC,RE. Computed values of bias resistors

SE1,SEZ2 Stability factors corresponding to BETAl and
BETZ2 respectively.
N Ratio of Vgg to Vf.

. RB 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
regsistors in the standard configuration common emitter

transistor amplifier.

JHD
9.,16.71




ANALYZ Elecrtical Engineering Dept.
Rose-Hulman Institute of Tech.

Terre Haute, Indiana

SADIST System subprogram

SUBRﬁUTINE ANALYZ(YCC ,BETA,R1,R2,RC,RE vﬁ,xcﬁ,IC VCE,RB
N,SE,VBB

Inpubs: VCC,BETA,R1,R2,RC,RE,Vd,ICH

VCC Collector supply voltage.

BETA Beta of the transistor.

R1,R2,

RC,RE Bias resistors values.

vg Transistor base-~to-emitter voltage.
1cd 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 V4.

SE Stability factor.

VBB Thevenin's equivalent base supply voltage.

This program calcultads the quiescent operating 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




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

STDVAL

SADIST System subprogram

FUNCTION STDVAL(RIN)

This function computes the closgsest standard ten
percent value of resistor to RIN.

9.16.71




ZT@ZT Electrical Engineering Dept.
Rose-Hulman Institute of Tech.

Terre Haute, Indiana

SADIST System subprogram

SUBR@GUTINE 2Z2T@$ZzT(Z11,Z12,721,722,71,722,23,2ZN)
Inputs: Z11,Z12,Z221,Z222 (Complex)
Computed values: 2Z1,Z2,Z23,ZM (Complex)

This subroutine gives the elements in the T form

of the z-parameter two-port network.

JHD
10.4.71




PGLAR Electrical Engineering Dept.
Rose-Hulman Institute of Tech.

Terre Haute, Indiana

SADIST System subprogram

SUBRGUTINE P@LAR(RECT,P@LMAG,ANGLE)

Inputs:

RECT - A complex FORTRAN variable

Computed values:
PYLMAG - the magnitude of RECT

ANGLE - the angle of RECT

This subroutine converts a complex number from

rectangular to polar form.

JHD
10.4.71




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

SADIST System subprogram

SUBRJUTINE YT#ABC(Y11l,Y12,Y21,Y22,A,B,C,D)
Inputs: Y11,Y12,Y21,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-Hulman Institute of Tech,
Terre Haute, Indiana

SADIST System subprogram
SUBR@UTINE CASCADE(Al1l,B1,C1,D1,A2,B2,C2,D2,A3,B3,C3,D3)
Inputs: Al,B1,Cl1l,,..C2,D2 (Complex)
Computed values: A3,B3,C3,D3 (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,.

ee——

’_.___,.__.._.._._n....

|

. >

JHD
10.4.71



ABCTZY Electrical Engineering Dept.
Rose~Hulman Institute of Tech.
Terre Haute, Indiana

SADIST System subprogram
SUBRZJUTINE ABCT@Y(A,B,C,D,Y11,Y12,Y21,Y22)

Inputs: A,B,C,D fA11l complex)

Computed values: Y11,Y12,Y21,Y22 (Complex)

This subroutine computes the y parameters of a two-port

given the ABCD parameters.

JHD
10-4071




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

SADIST System subprogram

SUBRGUTINE ZTT¢Z(Z1,22,23,ZM,211,212,221,722)

Inputs: Z1,Z22,Z23,ZM (Complex)

Computed values: 211,Z12,721,Z22 (Complex)

This subroutine converts from the T-form of the

z parameter network to the standard form,

JHD
10.4.71




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

SADIST System subprogram

SUBRJUTINE YZ@RZY(A11,A12,6A21,6A22,B11,B12,6B21,B22)
Inputs: A1l ,A12,A21,A22 - Y or Z parameters (complex)

Computed values:

B11,B12,B21,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

SUBRPUTINE AMPRAP(Y11l,Y12,Y21,Y22, YL,YS,ZIN,Z@UT,

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

Inputs:
Y11,Y12,Y21,Y22, the network y-parameters )
) Complex
YL,YS - source and load admittances )

Computed values:
ZIN,Z@UT, the input and output impedances)
) Complex
AV,AI, voltage gain and current gain )

AP Power gain )
)
APA Available power gain )
) Real
API Insertion power gain )
)
APT Transducer power gain )

This subroutine computes important properties of an

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

JHD
10.4.71



HY@RYH Electrical Engineering Dept.
Rose-Hulman Institute of Tech.

Terre Haute, Indiana

SADIST System subprogram

SUBRGUTINE HYQRYH(A11l,A12,A21,A22,B11,B12,B21,B22)

Inputs:

Al11,A12,A21,A22 - h-parameters or y-parameters (complex)

Computed values:

Bl11,B12,B21,B22 -'y-parameters or h-parameters (complex)

This subroutine converts from h to y-parameters or

vice-versa,

JHD
10.4,71



//0+ e/
B
= K (18l+181)

Commens MODE
ReT &MooV
RATTO

;,Efri\'é




I~ e

Ny




Vi ovinge Dol
Tnasvuitubo ol Mool

. P
[DEESSITN R O WA

233 e b,

Lo, o
BLLent g1 N

PN <
ootk

Subgoquerntly
g problaea oumi ol

R R TR P P I N IR
RALEITEIER R Ui B R Y 4 AR NAT RS R PR T S PR 8

360 Lurn In

f ' - - -
guto o ss el an oum
L b
Al [ R

o v il de

@
P
rr
o
o

WerE G cess anaely 1Y waetd

4 N
1

AlINMer porerolng gulsscent apoyatinge poin.







u

i
‘




ﬂﬂﬂpy ,”/LLE/Z

‘ \ £r
Llﬁcwy(c‘sc 5oy 8 L 60, 1V )

of 2 comp iz valoaed function of o complon variabie, |

~ ¢

e
o -0 Falh 1
AT MREAL;
f anroerteinal stalament.,
{"»_,—"\;, [N n P Ty TSI Srameters

Vi tumbey of previo g

& I

TGN (juw%WW¢7jz;¢/L )

B =l number of roots to be found Tor this call of HELIR - w 3
he stered in RTSLENSTE, oL, 0o (NG .

comp ter (RN M)wwvector of rowts.  Initiaily, RiS{Mit ..

RIS 'huuid contain approximations o

spproxinations sre not known set RTSTRN-II=O 0, 01, ., 1),

\
-
14

F T e ihe pevdnum astivher of dterations allowed,
3 AR LT LR, GO, I the nunber of iterations axcerds
the jast itersve is accepled as a root of FgZ}(l

i

n for relative convargence test, Lot {2{f}) he o
i

uenﬁfatad by Mgt

¥ copvevgence test, [/
N\ .
, TRy s Dl T TETY T (T T Iy T Y
: A}Qp whe e 9“{4”!1*fﬁ“(4"2(2))”w R VO CR N B

whe provious iy found rooon,

Pt
‘D).' \‘

Z
= O,

ey

{ .m"“ (¢
£
A

s tes V(/}. _
FZ) where | '
Exlind 94121;/
ey b restricted vo ovond

ek RUL . wr FALSE L Thiy
may be used when [ Iy defined for res! walues only

. REd * n . o L, e d ..
wee REAL{ZY I the funciion evaluaiion suinoutine

¥

27



f?/r'””Y Lt ER //_7,-'5/

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

November 3, 1971

EB363 - Tlectronics Circuits

Computer problem no. 4
Due at a later date.

Two possibilities=

I, Common hase amplifier

Use the same transistor as in computer problem nos & and

do a frequency response analysis on the common base amplifier
shown. Assume the sams source and load impedances. Plot

the same curves. In addition compare the insertion power
gains of the two amplifiers in the midband region.

L o
D
2K lopuk 1\

Vy

|

R.,= 21k

* -
Veez 22V

II. Common emitter, design program

Use the amplifier of problem 3 and alter the program to

use Muller'’s method to determine the correct value of
emitter bypass capacitor such that the low frequency half
power point is at (a) 20 Hz, (b) 200 Nz, Assume that the
input and output capacitors are "large" for this calculation,
You wlll not need to print out or plot frequency response
Tor this problem. Use the poger gain as the criterion

for frequency response.
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May 25, 1971
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Shown 15 an FET amplifier., PFor this FET you may assume

= iﬂss(1°VGS/vp)2 whers Vp = 2.5V and Ig : 6.0 mA,

b

Setend orvder ef facts may be neglested, 4 Ve Y
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(3) Find IC"
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(b} Find Vpp,
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(dy 8§
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