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. n-bit®l & = Hots =X bit AX0 et &

(a) nonrestoring division2 Lt0{ Xl diagram (Robertson diagram)=S ¢l division &1lcl
S= KAAMlol 2EotAI2. (108)

(b) 0 8% €2 0| signed digitE 2's complement numberZ Ht3= 12|
StAI2. (10&)

an
o

=

754 single precision0l CHol A EYGIAIL. (48)
(2) Ol B2 J124t2 dt= block diagram2 J2IAIL. (48)
(3) ?1 2 blockll JIs2 XtAMIol EHGIAIL. (48)
J

(4) Ol floating point JtZ &S W2 ot OIOICIHE S JI=5HAIL. (8F)

. (1) floating point representation® ARRE (average relative representation error)E

exponent® baseE b2 ulpZ HEol= AlE HolAI2. £&, MRRE (maximun
relative representation error)& T8t =0, mantissall pdfE 0/Z35t0{ ARREE
TFOLAI2. (10%)

(2) 0] A2 0I205t0 IEEE 754 single precision2 ARRE 22 FotAI2. (5&)

(1) 16- bit conditional sum adderZ full adder2 1- bit 2-to-1 muxZ F&ot] At=E
full adder2 JH==2 mux2 JHE=E MAIL. (5&)

(2) full adder?t mux moduleS &S2l& =0l 16- bit conditional sum adder2| Verilog
codeE JI=5tAI2. (10&)

. fundamental carry operator (Brent- Kung operator) JI associative, commutative,

idempotentotCt= 4= proof £= disproofotAl2. (15&)

Jle 1-bitkel partial productll Ji==I}
. 0l 2 =0 nJH2 partial productJt &I =L GHIIM, n& 22 powerZ
HEE= 40142 H4+Z HNEGHAIL.

(1) 0l &% accumulation= €6 04 (3,2) counterE AtE 2 [, operandll ==t 294}
22 MMHX Z  levelOl] ER8tIt? (58)

(2) 0 2% accumulationE fI5t0 (4,2) compressorE AEIHZ [, operand2 ==IJ} 24
o€ MK Z  levelOl ER8HIH? (58)

(3) & (3,2) counter2 delaydt 2DO|12, &' (4,2) compressor2| delay?t 3Dt JHEIM=S
M, (3,2) counterE AtE8t S&J|2 (4,2) compressorE AFES S&I|IIJF 22
S nol GAES FGHAIL. (58)
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7. (1) n-bit Operand?| k Ji2l B, 22S carry save adder ¥ A2 Z operand? =2
22 =0l= It ZHMAEC 2Ol Wallace treeE AIEE [l 2Rt level=E 4]
o2 HEGIAIQ. (5)
(2) operand == kJI 31t 642 1 AO| gt=L M, 2RE level =5 2020 THe HRAZ Lt
SO EAQ. (5R)

8. (1) n-bit 2's complement number?! muItipIicand A, multiplier X2 =2 Al &tot=
sequential multiplierE 28 2 1el52 JI=6tAI2. (58)
(2) n-bit adder module2 &2|&t =0l sequential multipliertil 4 &3dt= Verilog codeE
JI&06tAl 2. (10&)

9. (1) Prefix tree adder taxonomyOlAM 3XH& HE (I, f, )0IA, I, f, t& 2A0IE 23 &Y
StAI2. (6&).

(2) tree adder taxonomyOlA 3X& ZE (I, f, t)II (0,3,0)2! 16bit Sklansky adder2]
parallel prefix graphE Zd2IAI2. 0l &< 2 bit ¥AXIHM p, g generator= &,
fundamental carry operator= At2t&, sum generator= AI22 12lAI2. (5&). Jts
SICHE, black AFZE DF gray AFLE S REGAI. (28)

(3) Ol &= worst case delay /16tAI2. &, p, g generator2| delay= 1D, fundamental
carry operator? delay= 1D, sum generator2| delay= 2Dt JIEGCHAIL.(5E)

(4) 228 moduleSE &E2& =0l 16- bit Sklansky adder2| Verilog codeE
JI=3dtAI2. (108)

10. (1) =&J10l AtE35t= radix 8 modified Booth's algorithm®l recoding tableS
JelAl2. (538)
(2) 0l modified booth algorithm2 &2 &Y
(3) & 8- bit unsigned number2 multipliers
AESHCHLD HS [, delay= 0t Z=X

15HAIR. (5)
F&3J] faoll full adder, 2 half adderE
HUEEAIL. (10&)



