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I. (20%) An. 1nvertmg amphﬁer w1th nommal gam of —20 VN employs an OE amp havmg a dc
gain of 10*and 4 unity-gain frequency of 10° I—Iz -
a. What is the 3-dB frequency f;,; of the closed-loop amplifier? (10%) -, - AL

b. What is its gain at 0.1 f,5 and at 10 f;,, 2(10%) L e

-
2. (20%) A BJT for which breakdown voltage BV 4, is 30V iS connected as showm. in Fig. 1.
What voltages would you measure on the collector, base, and emitter?

e + 50V

- Y, W T

Aoal . - Fig. 1 .. N N S 3 ot L - —
3. (10%) Design the MOS differential amplifier of Fig. 2 to operate at-¥j; —Ve= 0.2V-and 1o
provide a transconductance g, of ImA/V. Specify the: #7L ratios and the bias current. The
technology available provides ¥,=0.8V-and y,C_ =90u A/V2

it tp2
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4. (20%) For the circuit shown in Fig. 3, if the nMOS transistor has parameters of ¥,=2 V and

K,Co -Pg-= 0.5 mA/V?, please use the feedback-analysis method to find the following values.

a. Voltage gain (V,/¥5) (10%)

b. Input resistance R, (5%)

c. Output resistance R, (5%) ;
+10V

10 kQ | oo | & '—l I
V C? ’VV\' l_?__—‘( ”__: oul ‘I
§ .
Rin

=

=

y =

Fig.3

5. (20%) Fig: 4 shows a filter circuit assuming that the op amp is ideal. |
a, Please derive the transfer function of the filter circuit, (10%) .
b. Use C, = C, = 10 nF to design the circuit for a maximally flat response with a 3-dB frequency

of 10° rad/s (10%). , :

Fig. 4

6. (10%) A BIT differential amplifier, biased to have r, = 50 © and utilizing two 100-Q emitter
resistors and 5-kQ loads, drives a second differential stage biased to have r, = 20 . Assume
that all BJTs have 8 = 150. What are the values of the vollage gain and input resistance of the
first stage? (Note: You need to draw the corresponding amplifier circuit in your answer.)
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1. (6%) Which of the following statements are always trug? * ' <0
(@) If A+B=C,then AD + BD =CD.. -
(b) If AB+AC 5 4D, then B+C'=D.
(¢) f A+B=C,thend+B+D=C+D. ___
d) f A+B+C= C+D then A+ B= D i

-
t
2. (10%) Determine whlch of the followmg equatlons are always valid:
(@) ab+bc+ta= ab+bc +ca e
(b) (a+b)(b+ c)(c + a) (a + b)(b + c)(c +a):

(c) abc +abe +bcd +bcd +ad = abc+abc +bed +bcd

-

3. (8%) Complete the tunmg dlagram for the followmg ClIcLlIt in Fig. 1. Note that the
CK inputs on the two flip-flops are dlﬁ'erent

~

—q
Clear

Fig. 1 (b)

4. A Mealy sequentlal network has'1 mput -1 output, and 2 ﬂ1p-ﬂ0ps A timing chart
for the network is'shown in 1Fig.2. -

(a) (10%) Construct a state table and state graph for the network
(b) (10%) Using D ﬂ1p ﬂops, design the logic circuit,”™ "

el 00 H-0 0 0 o0on |
X , : 1"‘ J——
Q1 { I |
@ . T ]
e . (1 C |
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5. (6%) Reduce the following state table to a minimum number of states.

Table']
Present Next State | Present __
State | X=0 l Output. (Z)
a f d 0
b d a 1
c h, |b 0
d b c "1
€ g b 0 . ,
f ax |+ h 0. '
g e c ¢ 0
‘u h ¢ f 0. '

6. (12%) Assﬂme the memory map of a microprocessor system is as shown in Fig. 3.
Each instruction is 2-word long, The first word contains the OP ‘code and the
addressing mode: The second word contains.the address (ADRS) or the literal
(LIT). Subject to Table 2, please calculate the effective address of the operand and
determine the content of register AC to fill out the entries in the table. Note: LDA
means load to register AC and PC is the program counter.

Memory
L 250 OPcode | Mode
PC =250 251 500
s B 252 Next instruction |
=400 : :
4000 ' 700
AC - : :
500 800
752 600
800 300
900 200
Fig. 3.
!

T T T T —
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.. Table?2

Addressing mode Instruction Effective address| Content of AC
Direct "| LDA ADRS ' s ‘

" | Immediate LDA #NBR
Indirect LDA {ADRS] ] |
Relative LDA $ADRS ] R
Index LDA ADRS (R1) '
Register indirect LDA (R1)

7. (13%) In whatever assembly language you are familiar with, write a subroutine
DIVIT to perform the function X = Y/Z. Assume th® division instruction “DIVS
DX, RX” is available as shown in-Figure 4. The subroutine passes the arguments
using pointer AQ. The argument list is 10-byte long and organized as shown in Fig.
4, For clarity, please comment on every assembly instruction you write down.

DX RX
i | i I
SUBS DXRX Dividend. ' divisor | (before)
N D | - _
quc;Eent remgnder (after)
— 1 "
A0 10-byte long argument list
S
T LI 1 T 1 | .
Dividend Divisor | Quotient Remainddr
B N | 1 — - |
L H
Fig. 4

8. Consider a computer with 32-bit addressing, a 512 KB cache and the block size is
16-byte wide. -
(a) (6%) How many bits are there in the tag entry?
1. adirect map cache
2. a fully associative cache
3. a4-way set associative cache
(b) (6%) Please describe three cache line replacement algorithm
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i 9 Please draw the block dlagram of a p1pelmed processor V\{lth the followmg features
1= {(a) (8%) two parallel data memories (RAMs), gne program memory (ROM)‘,

— ~- ALU, a multiplier, a register file and- two~ auxrhary address reglster units

: (AARU) - = - Lol

' (b) (5%)- In -your- designs, how many cycles are.- requlred to complete one

Lad &

- instruction- ?.nd what are the- operatlons performed in these cycles‘?
w .- Note2. AARU is a function.unit to decode the instruction and calculate the. eﬂ"ectlve

addresses of the 0perands
L St i e T
LA ol
B I TY? B PR S
m g ogre - —
L P 1]
: r, N . * 1
1
* [ ' '
L
“a
e Jﬂ:} N ! .  an ~F

\,- "
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1. (12%) Fing all values of a for which {[a2 0 11,[0.a 2J[1 O_1]} isabasis

for R3.

T

2. (13%) Let F'be Rs and let S={v1,152, v3} and T={wy,w,, w3} be ordered bases for

1

R, where - _
] ) { 1“' :-.‘_ 6;- . 4 ‘5 ‘ i .
' vi=|0L vp={2|, v3=|1|and wy = 3;WZ=—1,W3=5. - '
' 1 0 1{ - -3 3 20

Compute the transition matrix Pg,_ Tﬁ from the T-basis to the S-basis.” .
LIS ) P Ll T e r - - - ¢ T

I 3 ' . N -k

3..(12%) Let L:R® — R? be alinear transformation for Which we know that'

1 0 oTy - L
2 3 2
Lo =[ 4],L 1 =[ 5],,5 0 .=[3].
0 0 1 i
1]
Whatis L{|-2|?
3

S

4. (13%) Let L be the counterclockwise rota‘tipn through. 60°. If T'is the triangle with
vertices (1, 1), (-3, -3), and (2, -1). Find the coordinates of the vertices of the image
of Tunder L. ’

5. (10%) Find the rank of

12 3 4 5]
1001 0
A=[1 11 1

2235 5
5 5 7 11 11

Note: You must show how you obtained your result. -
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6."'(30%) A matriX B is given by . : L

1 0 ) i .g‘; .
B= o
12

Find B*. o R LR Y

7. (20%) Consider the linear system of diﬂ'eirgntial equations

.t
H t B » . 3
1 1 * ¥
] X - ‘: ’ Iﬁ' - . v
1 1 0 0 X ) | . - . : . ; HE
—_— — ¥ = 3 . N
x|=10 -2 1)x,| . . § s Y
X, 0 0 3|x
LI AP R L TIPS AL Lty & T s . ' S I B

Find the solution to the initial value ;;roblem determined by the initial conditions
1071, x2(0)c5, and 3010, . o s L < :

(1% ) = R Y

rl'( 1‘1 '
' . ", P bt t o
M i ! P ] {4 e, b
L] 1»7;:(- 1 ‘1II - ‘l e
S L R O i
i . a 3 &
1ty i{i v Vot
!l"!- "
i ‘1
LI ] 'y
L t - :
Wi i
. L}
3
- -y - x -y - - - 1 L
T \ . LAFI | Ve o d ] U1 | LR \l'"" lJI;. LON B 1 11‘7 ! L |
- - .. ~as .
Ly -'!1 b T P ‘l““‘: Lo oy = [;l \
RSN S
.
Ty R R I
i »
L + y > ’5
i
1. s - -
| 3 - t
x Fl
§ i~
! i
2 A ¢
] -
H
: [ S A
* r - -. -
:‘. !l ."' . .h"‘r 'J’L'A'I‘.,'.l\ * l-.‘_l £ UOIL"i
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1. Suppose we have a Simplified Instructional Computer (SIC) with instruction format; addressing mode,
and part of instructions listed in Fig. 1. SIC has 5 registers, A (accumulator), X (index register), L
(linkage register for subroutine call), BC (program counter), and'SW (status word), each with 3-byte
length. Please assemble the following SIC source program to the corresponding object program. The
answer must also include the memory location allocated to the object code and. the sym bol table used
in the assembling process,

|
‘ (16%) Instruction Format
° [Opcode (8 bits)” [x (1bi ) [Addre gls bits J |
| ) Addressing modes * (TA: Target Address) -
! SUM START 4000 - Direct 1* )‘(=0 . T TA=address
| FIRST Ii]]gi §g§8 Indirect x=1 TA=address+X)
M ic [Length! Opcod . Effect
I LOOP ADD  TABLEX RO [ty | ect
1 TIX COUNT ADD m 3 18 |A<(A)YHm..m+2)
; g%TA InggiL LT m 3 | 38 |PCemifCCsetto<
! RSUB -, LDA m 3 00 |A<(m.mt2)
TABLE RESW 2000 ;twothousandwords |LDX m 3_| 04 X<(m.mi2)
COUNT RESW - RSUB 3 | 4C [PC{L)
ZERO WORD STA m 3 0C |(m.m+2)<{A)
TOTAL RESW ¥ ' TIX . m 3 1" 20 |Xe(X)+1; (X): (m.mt2)
END FIRST - * -|RESW - - |Reserve word space
WORD - -  |Declare a word-sized constant
% Figl

2. Immediate operands and literals are both ways of specifying an operand value in a source statement.

at are the advantages and 3% )

What is the difference between a literal and an immediate operarig
lease answer briefly. (8%)

disadvantages of each? When might each be preferable to the oth

J_ /o )
3. Consider the following fragr_nent of assembler language: (12%) = .
cc START 0 Note:
EXTDEF EE 1) EXTDER names symbols, called extemal
EXTREF FF symbols, defined in this control scetionand
AA WORD 35 may be used by other sections.
BB EQU AA+23-CC 2) EXTREF names symbols that are used in this
DD EQU 70 control Section and are defined elsewhere.
EE EQU DD+AA

% i

Please use “relative”, “absolute”, or, “neither” (specify one) to answer the following questions.
(1) Is AA relative, absolute, or neither?  (4) Is DD relative, absolute, or neither? , .
(2) Is BB relative, absolute, or neither? .(5).Is EE relative, absolute, or neither? . ‘
(3) Is CC relative, absolute, or neither?  (6) Is,FF relative, absolute, or neither?

4. Suppose two jobs are being multi-programmed together. Job A uses a great deal of CPU time and
performs relatively little I/O. Job B perfonns many I/O operations, but requlres very little CPU time.
Which of these two jobs should be given higher dispatching priority to improve the overall system
performance? Why? (7%) '

5. What are the advantages of having several different classes of interrupts, instead of just one class with
flag bits to indicate the interrupt type? (7%)

o

Esse— T T —
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6. You are going to enhance a machine, and there are two possible improvements:
" either make multiply ‘instructions run four time$ faster than before, or make
.. memory access instructions run two times. faster than before. You.repeatedly run
| ' - - a program that takes 100 seconds to execute.. Of this time, 20% is used for
j . multiplication, 50% for memory access instructions, and 30% for other tasks.
(12%)
. ®  What will the speedup be if you lmprove only multlphcatlon‘?
® - What will the speedup be if you improve only memory access?
® What will the speedup be if both improvements are made?

7. Assume that the time delay through each 1-bit adder is 3T. Calculate the time of
*  adding four 4-bit numbers to the organization at the top versus the organization
" in the bottom in Fig. 2. (6%)

. b3 3 fT b2 e2 2, b1 et f1 b0 el f0

" 1“—|‘ y ‘rJ y 1J ) 2 ¥
- ) 4 + + + +

s4|c3f <3 c'ZZ ‘2 9'1/ s c'07 _s'0,
PR v | K I 3 .
I 4 e 4 =] + e +
K : * ¥ 1 1 A4
sb s4 .83 s2 st s0
" Fig. 2. '

8. A CPU designs with pipeline technique. For pipelined execution, assume that
half of the load instructions incur the data hazards (required one clock stall), that
the one-quarter of the branches have control hazards (required one clock for
branch delay). If one program ‘has 20% loads, 15% stores, 20% branches, 5%
jumps, and 40% ALU, What is the average CP1? (8%) |

9. A computer system has 32 address lines and 16-Kbyte cachc Each cache block
size is 32-byte. For the following cases, how many tag-bit is requlred for each
cache block? (12%)
® A direct mapped cache
® A fully associative cache
® A 4-way set associative cache
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10. Fig. 3 is a circuit which use four 4-bit carry look ahead to form a 16-bit adder
(16-bit carry look ahead adder, CLA). At the same time, we can use four 16-bit
CLA to build a 64-bit CLA. -Assume each logic gate delay time is 1lns in the
CLA circuit. (12%) | -

(a) What is the maximun delay time for 4-bit CCA?)
(b) What is the maximum delay tirhe for 16-bit CLA?
(c) What is the maximum delay time for 64-bit CLA?

Carryin

Camryln

Reault0-~2
CLAO -

6% &l

TlooSoon
WWONN=0Q

HUIYL

Carry-taosigioad un|

C1

I—-—-c|+1

Carryin | |

Rasylt4--7
CLAL

P1
G1

ou

-

— Pps

+ ¥+

Tl

o o
=~

r___cz_ arz  1+—» Gopis

@8 ~—n| Carryln

Eg Resulig--11
—
- ‘1,3 | CLA2
a — p b+ 2
D10 —— G% gl *2
H= !
—
I___ﬂ 143
212 ~—| Caryln
b:g e Rasufii2--15
——
:13 — CLA3
14 —e—t P3 pl+
b4 et (k] g+
g}‘;’ — r—c‘ ci+ 4
—
CarryQut

Fig, 3. Four 4-bit CLA to form a 16-bit CLA
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1. For the following priority queue representations with n elements. give the time
complexity of insertions and-deletiqns acting on them (10%).

A Representation .| Insertion | Deletion
, Unordered array . )
' ’ Unordered linked Jisi | N '
Sorted array . 4
W't - Sorted linkedlist _+ | + - R
| Max heap I T

HE “ W wor i . fa [ - n'_r ')

2. For an array A to store data n a row-majos;, order, if A[O 0] is the first element in
the array. and the locations of A{2.3] and A[4 7] are 1652 and 1678 respectively,
what is the location of A[5.4] (10%)?

[}

w ¥

3. Fill the blanks in the following functions list-insert and list-delete acting on a
doubly linked list L where x is the element to be inserted or deleted {10%).

list-insert(L. x)
{ next[x] « head[L]
if head[L]=NIL
then
head[L] « x

[ A a.} b g0 _ iy N . - .t

: list-delete(L. x)
{ if prev[x]=NIL =
then
else head[L] < next[x]
if next[x}#NIL,, , _ . .
_»-th.en’

4. Transform the following forest into a binary tree in sequence (10%).
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5. Use linear probing hashing to store the numl_a‘er's 23, 30,741, 49, 53; 60,67 in
sequence into a-7-slot hash.table.- The hash function used here is with the division
method h(k)=k mod m. Show the-contents.of the 7 slot§ in the hash table (10%).

- -

-~

6. (a)Explain the member access:blhty for the terms pnvate protected and public used

in object-oriented languages. - (10%)
(b)Pomt out and explain the errors in the following codes. (10%)
" Class A {public: f1(a. b) {x-x+a y“y+b} C

- £2(a. b) {x=a; y=bs} - ol

AQ) {£30;}
* protected: void 30;
private: int x.y;

'}.-. * o v, . .
»

int main() { A obj; IR
obj.£2(0. 0); S Cot
obj.£3(); - -
obj.x=3: - -
} N
7. (a)Explain under what situation does a computer receive two ARP replies for a
single ARP request. (5%)
(b)Given an 1P address and its subnet mask. Explain how to decide the number of
bits of the IP address used to denote its network ID, subnet ID and host ID.
- . o (10%)
8. (a)Give an example lo explain the term "tautology expression”. . "+ (5%)
{b)Show I}OW two 2-lo-I multiplexers can be connecled to form a 3-lo-1

multiplexer without any additional gate. (10%)

r
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1. Sketch the circuit conﬁguratlon and the Jlow- frequency equlvalent 01rcu1t of a

' “'CMOS ampllﬁer stage o . _ " (20%)

Fd Tt . 1
* - 1. ~ i ‘e .

* .- d

2. Describe the photolithography- process used in.the IC fabrication: = (15%)

. 1 . x . ir 4 ' r . 1
b v - - R PP e - , P L ' L | o

3. Sketch the logic diagram of an integrated 2-bit full adder. (15%)
‘r e
4. The I-V measurements of a MOSFET are', listed*in the following table. The

channel length and channel,width are equal to about 1.2pm and 3.6um,
respectively. Find the threshold voltage, transconductance parameter and

channel-length modulation parameter of this MOSFET. ' T (15%)
Vas(V) Vps (V) Ips
5 6 - 5.52mA
S 4 .4 297|,LA
‘ I R T ”,.ISOp.A
"3 7 3 129pA
37 R 1 90pA
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5.’ Figure 1 shows the NMOS enhancement-loadinverter under the parameters of
‘ Vine = Vo = 1.0V, (W/L) L= 0.5, (W/L) p = 2, teCos = LORA/V?, 2 6 ¢= 0.7V,
and y =0.6V'~,
! (1) F ind the NMy and NM_, with neglection of the bodyreffect.- !+ . (10%)
(2) Find the modified values of Vou and NMy when the body effect is taken
into.account. - - _ : ,(10%)

| O 45V S
Tl |
, g IRV ERPE I ST
5 o
1 Figurei : |

6. Every transisto} iﬂ figure 2 has the same parameters' of Vpg(on) = 0.7 V, 3=
120, and Va=co. Find the output voltage V, and current I ? (15%)

Figure 2

% u
_ NEemE @2 000 0 T
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1. (a) Using the parameters in Table 1, find the intrinsic carrier concentration in Ge and .
Si at 300 K, and also the resistivity of intrinsic Ge and Si. (10%) o

’

No(em™) Ny (em™) Eg(€V)  po(em?/V-s) , (cm*V-s)

Ge  1.04x10”  0.60x10” - 066 . 3900 1900
Si 2.8x10" 1.04x10" 1.12 1400 470
Table 1

\ -

(b) In a particular semiconductor material, the effective density of states functions
are given by N¢g= 17\.’00(1')3'2 and Ny = Nm(T)y 2 where Ngy and Ny are constants
independent of temperature, The experimentally determined intrinsic carrier
concentrations as a function of temperature are given in Table 2, Determine the
product NeyNyy and the bandgap energy E,. (Assume Ej is independent of

temperature.) (10%)
T(K) n; (em™)
200 1.84 x 10?
- _ 300 L 585x10

Y

Table 2

2. Asilicon pn junction is to be designed to meet the following specification at 300 K.
At areversed-bias voltage of 1.2 volts, 10 percent of the total space charge region is
to be in the n-region and the total junction capacitance is to be 3.5x10"* F with a
cross-section area of 5.5x10™* cm”. Please determine (a) Ny, (b) Ny, and (c) V.

(20%) (b)) (%) (&%)

3. A Schottky diode and a pn junction diode have cross-sectional areas of A = 7x 107
cm®. The reverse saturation current densities at 7= 300 K of the Schottky diode and
pn junction are 4x 1078 A/em” and 3x107'2 Alem?, respectively. A forward bias
current of 0.8 mA is required in each diode. Please (a) determine the forward-bias
voltage required across each diode. (10%). (b) If the voltage from part () is
maintained across each diode, determined the current in each diode if the temperature
is increased to 400 K. (It is noted that the temperature dependence of the
reverse-saturation currents need to be considered. It is also assumed that E; = 1.12 eV
for the pn junction diode and ggo = 0.82 volt for the Schottky diode.) (10%)

x

ssssssssssm—— 7777 [T S
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The following currents are mcasured in a uniformly doped npn bipolar transistor:
Le=120mAs "LE=0076 mAriLg= LIBMAL 5o u
r=0.018mA _ I5=0.001mA = OOOImA .

Determine (a) 1 the ermtter injection efficiency factot.y, (b) the tv}aseqt;:;nsl;c—)rt factor Or,
(c) the recombination factor 8; and (d) B. (20%) * n

£
st Lot . N . \ »
. * a4

‘l ‘1l.|

o= o

The expenmental charactenstlcs of of an ide ideal n-channel MOSFET biased in the
saturation region are shown in Figure 1. If W/L = 10 and fox = 4504, determine Vr

— - - m—

LAl w9,

. 0.05 . c
o € ,. ' -, im &

"iﬂ_"k vk . I A b - L ‘
. L. 0.04 -
Troe Ll 1y LT . oy, ", oa” t
1 0,03 *
LU -. > - 4 SRR
- ' JIptampyz - ot
" = = " 0.02"-'
. e - L, i L] Vo 17 o
0.01 L. )
0 - !
S Ve U™ " T ) '
H " [ Y - |
T Flgurel T ?
‘ s T |‘
Draw an ideal low-frequency capacitance-gate voltage curve'of a MOS capacitor
with a p-type substrate. Indicate the accitmulation, depletion, and inversion regions of
the curve. (10%) )
- I'K\ " LA 1 ce ! . ’ T ¥ ' s " " L (TRl & *
Iy . IR A 1 Ve '7{.;: v W ot oa
1, " 3 ) * 1. » <. !_ PO A L4 ' m
il 1o, b A “rf =TV : -
L - '
v W "l‘. i 'y s €
.-}1' = i, 00T L T h H N C-' i1 fer
| P ::: T ,n-_li ) ity w- . ' . s .._'. 1.¢
v i - A .
S TN A 1 B O A SR T) S S
a0 L] ;l:} J,L,"" T L ':1 ="‘"-hl‘=\ ..;Hi!“'j" iy [ e
Goime 3, e e br ot Tae T e L THR T
panTT o ‘!J LS LR 3 v LT L. ¥ 1 FERAPES 2 B
- -t . 0 el A RTINS -~
SN PRI il r F T PP LS T T B
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( 155}) 1. Explain the following terms:
(a) The boundary conditions for electrostatlc fields
(b) The boundary conditions for magnetostatic fields
(c) The boundary conditions for current density

(1043) 2. Assume that the atomic nucleus may be looked upon as a
uniformly charge sphere and find the maximum field
strength due to this sphere. The radius of the nucleus is given
by R = 1.5x10"® A'® ¢cm and its tota] charge is Zey, where A
is the atomic weight, Z is the atomic number, and e, is the
‘elementary charge.

(1043) 3. Determine the system of image charges that will replace the
conducting boundaries that are maintained at zero potential
for an infinite line charge ps located midway between two
large, intersecting conducting planes forming a (a) 60-degree
angle, (b) 30-degree angle, as shown i in Fig.1 (a) and (b),
respectively.

(2043) 4. A plane parallel capacitor is filled with a dielectric whose
permittivity is given by & = gy(x+a)/a, where a is the distance
between the electrodes, S is the area of the plates, and the
x-axis is perpendicular to the plates. Neglecting edge effects,
find the capacitance C when a potential difference V is
applied between the plates.

(2543) 5. The cross section of a long thin metal strip and a parallel wire

is shown in Fig.2. Equal and opposite current I flow in the
conductors. Find the force per unit length on the conductors.

(204) 6. An electromagnetic wave in dielectric medium 1 (n, Ho)
impinges obliquely on a boundary plane with dielectric
medium 2 (ny, 1), where n; and n, are the refractive index
of medium 1 and medium 2, respectively. Let ©; and 6,
denote the incident and refraction angles, respectively, and
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use the boundary conditions for E and H to prove the
followmg T

For perpendlcula:r polanzatlon,

- Pk n, cosé; = n, cos&t

w7 reﬂecnon coefficient = —;
. n, cosG +n2 cosGt

:“‘i' {a=nl “a .t LI} E‘, t. - " ..

2)21 cos&;

t, =transmission coefficient =
. ! . R COSOr+n,c080, +--.-
] “-: F o, q','_:'-,, ot v, LT ."f’; R + E; A 2 .t .,“-“-.‘ "
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