5 Hardware System Design

Ql. TP U 9Rex $1 ffa ufaRiy 10 Ko 8 3R 39 50 pF fAa=r «rf¥ar ardt vs Sa-esif @
SiYsT 14T 8 | 99y fRR1$ 31d i)

A pulse generator has an output resistance of 10 KQ and is connected to an
oscilloscope of input capacitance of 50 pF. Find the time constant.

(A) 25nS
(B) 0.5 uS
©) 5 uS

(D) 50 nS

Q2. U SHIS & faxiie 301 3R Uy ufaRie o1 TuMHT SR S9 @r] diees T=300 K T 0.3
Ve, T mar 2 =1 pAl
(A) TR 3R1 UfaRIY = 0.354 @ 3R Uy UfaRIY = 300 KQ
(B) TR 3f1 UfaRiY = 0.214 o 3R Uy UfaRIY = 300 KQ
() Tfaefid /1 UfaRiY = 0.500 @ 3R Uy UfaRIY = 500 KQ
(D) Tfo=ite 3 UfeRIY = 0.254 @ 3R Uy UfGRIY = 300 KQ

Calculate the dynamic forward and reverse resistance of a diode when the applied
voltage is 0.3 V at T=300 K, given lo=1 pA.

(A) Dynamic forward resistance = 0.354 Q and Reverse resistance = 300 KQ
(B) Dynamic forward resistance = 0.214 Q and Reverse resistance = 300 KQ
(@) Dynamic forward resistance = 0.500 Q and Reverse resistance = 500 KQ
(D) Dynamic forward resistance = 0.254 Q and Reverse resistance = 300 KQ

Q3. diig yarEH A 994 & fore, fiwidt & Turae fag @ Fafafaa wd & s ot

To avoid thermal runaway, the operating point of the BJT should satisfy the following
condition:

(A) Vee< Vec/2

(B) Vce = Vec/2

© Vce > Vec/2

(D) Vce £ 0.78Vcc

Q4. TA-ITA HIAUE B AMTS qieesl DI GRT M1 ST AhdT gl
(A) T ST Aigdl TSTH
(B) A UMY Aigdl HH HIb
(C) T RIS B! HITTS HH Db
(D) T B TS HH PID

The threshold voltage of the n-channel MOSFET can be increased by

(A) Increasing channel doping concentration
(B) Reducing channel doping concentration
(@)} Reducing gate oxide thickness

(D) Reducing channel length
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5 Hardware System Design

Q5. o1 BiEd® 3R BUTHS Wisd® adt T Yaefe T diees a1y PHTT: 100 3R 20 g1
FUTHSD BlIead HRP BT Ufa=d BRI

The voltage gain of an amplifier without feedback and with negative feedback is 100
and 20, respectively. The percentage of the negative feedback factor would be

(A) 5%

) 20%
©  80%
(D) 4%

Q6. feuww ukuy ¥ 100 o wfeRty & yaifea fagya wae Huil

In the circuit given current flowing through the resistance 100 Q would be

+10V

1K

T

2v 10V

100 &2

(A) 18 mA
(B) 10 mA
© 8 mA

(D) 20 mA

Q7. (2236):0 B! TRIY-3 BIS A TIRIS B

Encode (2236)10 in excess-3 code.
(A) 0100 0101 0110 1001
(B) 01010101 0110 1011
(@) 01000101 0110 0110
(D) 01010101 0110 1001

Q8. U® f§-c@< ADC &1 R dleew 10 V 21 HHTHA® § 1 pF 3R 10 KQ BT FUTRA 2|
3T dlecdl V, B Uga # o IHY 0.1s B 1 V, F1d iU

The reference voltage of a dual slope ADC is 10 V. The integrator has a capacitor of
1 pF and 10 KQ. The time taken to read an unknown voltage V is 0.1s. Find V,.

(A) 2V
(B) 3V
(@ 1V
(D) 4V
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Q9.

Q10.

Q11.

Q12.
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TS NUd H1dex T 4 FF B &, 3R IS FF, FO, TATP A TS YTt BT 8 3R Qo 3TSeye
ém%mmnq%sﬁ% Sl Qi, Q. 31X Qs 3d & | o9 Teilep SATgRI 1 MHz &Y, i Qs 3MSeye
P AT F1d PITT

A ripple counter consists of 4 FFs, and the first FF, FO, receives the pulses from the
clock and gives an output Qo. Other FFs are connected, giving Qi, Q;, and Q.
Determine the frequency of Q; output when the clock frequency is 1 MHz.

(A) 52.5 KHz

(B) 72.5 KHz

© 82.5 KHz

(D) 62.5 KHz

sﬁﬁgvﬁwwaﬁwﬂiﬁqﬁﬁqmﬁm,wmamﬂ | TR
SIGLEL

(A) STIHD TAITorD FHIBRUT (B) gﬂvﬁ'@’\ q@qﬁ\

(@) OIS Aol THIBT (D) Hdd cedd B

When mapping Hardware Description Language to an FPGA, FFs are inferred from:
(A) Sequential logic equations (B) Clocked processes

© Combinational logic equations (D) Testbench-only code

ISR faarur sl 4 Uw e ot orRoi & @y gl &
(A) ez & mey 9§ ufdhe Bt Srigmar & §irg &1 & fag
(B)  Wihc DI THUSIT H AT B o forg

(@) Gftell de13e o9 & g

(D)  TFS Ial § HIg 7Y FxA & fog

A testbench in Hardware Description Languages is applicable for the following
reasons:

(A) To check circuit functionality through simulation

(B) To synthesize the circuit into an FPGA

© To generate PCB layouts

(D) Mapping code to standard cells

Wﬂg@@%mmmmﬁmmwmaﬂwmﬂm

(A) ﬂ'c’ TR (B) AGIND TR
(@) IR AW TR D)  Yifdw dmse

Which abstraction level is mostly used in hardware description language for synthesis

purposes?
(A) Gate-level (B) Behavioral Level
(@) Register Transfer Level (D) Physical layout
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Q13.

Q14.

Q15.

Q16.
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gwﬂvﬁqﬁﬁmaﬁmmﬁ%m,m-@-wmmw_%m%mm
|

@A) e RAF 3R FexdpAaey B ditore Tlede Ay HA
(B) TAGS! TY TR D! Y DIBTR B

(@) T AqWIH &1 SHRUT HRA

(D)  TISNd IS B gferd- THiHRoN § 7Y FHrA

To implement FPGA design, the place-and-route tool is used for:

(A) Assigning logic elements to physical locations and interconnects
(B) Configuring LUT truth tables directly
© Simulating timing waveforms

(D) Mapping HDL code to Boolean equations

TS FUud SUBRUT BT IUANT %] HHEi-ad B & fore fvar s g1
(A) DI Wt It Afdhe

(B) Pis W GaIoHTHS difoie

(@) GO 3R SIHHD Gl qlfordd

(D) FHad THR BaRE

A PAL device is used to implement:

(A) Any sequential circuit

(B) Any combinational logic

© Both combinational and sequential logic

(D) Only memory functions

FAR AN A SeT {5y ao-ie gR1 3 fovan &I aar &:

(A) Fofifed fewmst (B) Hicy e
(©) TaTIH Tl RIBRIT ) ot fow

Data in Flash memory is erased by which technique:
(A) Capacitive discharge (B) Quantum tunneling
© Refreshing charge periodically (D) All of the options

fFafafed 7 @ @19 O foure dee tedisit w) wfed fewrg= @t afthr gaar d
YR Pl 3?

(A) TregeR fSHrg 9§ §a1

(B) dHIH - AR AZC HIAT

() fAfErd e-wdtg Aefore & aifoie & B BT

(D) I Bh1-37 TGSl AIoIh DT STIANT BT

Which of the following design techniques improves the mapping efficiency of
complex designs onto FPGAs?
(A) Avoiding modular design

(B) Writing technology-independent RTL
© Forcing logic into fixed gate-level netlists
(D) Using high fan-in combinational logic
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Q17.

Q18.

Q19.
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8 3YC aTA U WaR & 4-3-1Yc TAge! THUISIT W AY foram Siran 3 | Sma=as Taget
P GAdH BT

A function with 8 inputs is mapped onto a 4-input LUT FPGA. The minimum number
of LUTs required:

(A) 4
(B) 32
© 8
(D) 16

TP H3R3i &1 FHeafer arH a9z 10 v/em &) faggor Jaga=iiadar wr A< foar mar
21 y-379C UR TS 3T AC Jdd dlec ol 1 8 | f$t uR 5 em &} Y1 &1 fA=ma
fa@rE a1 81 AC dieew T Sifg|

A vertical gain control of a CRO is set at a deflection sensitivity of 10 V/cm. An
unknown AC sign voltage is applied to the y-input. A 5 cm-long line trace is observed
on the display. Determine the AC voltage.

(A) 16.66 V
(B) 1514 V
(©) 17.66 V
D) 1414V
1 . \J
4> 3% dTal diecHicy BT RETeqR 30 TR &:

The resolution of a 4% digit voltmeter is as follows:

(A)  0.001

(B) 0.0001

©) 0.00001

D) 001

HaR e} H WY 7S $T SUaRT JE&ia: ¥ fere fpar ST 81

(A) 3RTHTY dlees! AT

(B) fche 1 Mg ufaforar &1 sifiaems
©) ST dices HTOA

(D) g} fawey

The sweep mode in a function generator is used mainly for:
(A) Measuring RMS voltages

(B) Characterizing the frequency response of circuits

(@)} Measuring DC voltage

(D) All of the options
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Q21. SRy §, iR Frafirf@d R & gid 2:

(A)
(B)
©
(D)

TLATHRUN &R S SAYE MART & G o 3 §
Wamagm%%aﬁﬁﬁm%
tir:;/div“\?fﬁ‘r[a@ﬁ%ﬁﬁr

)

In oscilloscopes, aliasing occurs due to the following reasons:

(A)
(B)
©
(D)

Sampling rate is greater than twice the highest input frequency
Sampling rate is less than twice the highest input frequency
The time/div setting is too slow

All of the options

Q22. TIESI-IHA @diveh) feafmaTIwanT & e far sman 81

(A)
(B)
©
(D)

Had TS Tk IoRER] BT UIeqor

TATANT dicesl d_ATl &l |G

T Uld Tag & foq1 Uidiel Sexd-a & TRI&m
1S 1} ey 1t

Boundary-scan (JTAG) debugging is used for:

(A)
(B)
(@)
(D)

Testing IC internal registers only

Measuring analog voltage waveforms

Testing PCB interconnections without direct probe access
None of the options

Q23. TIEAUR-AIIEAT HIfSHIST H, TGS P o ATHT == I14T¢ 2

(A)
(B)
€
(D)

TSR fadiear

Al dTR faderd

I dsfagy iR AR TR Sfiaves
gt fawey

In Hardware-Software codesign, the common performance bottleneck for
accelerators is:

(A)
(B)
©
(D)

Hardware latency
Software latency
Bus bandwidth and memory transfer overhead
All of the options
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Q24.

Q25.

Q26.

Q27.

5 Hardware System Design

e &1 | CI G

(A) UTaR {IhHUT SaRIDH I3 BT A=AV HR & g

(B) SITqU TR 1SSl BT 3% e diA & g

(©) THUSIT 1Y SUGNT &) H1UA & forw

D)  TRIR T FAYR & Had U UN DI @Rd HRd T0Y SHfHad Red 71fd &1 srgaH

T & o

Amdahl’s Law is applied to:

(A) Analyze power sequencing requirements

(B) Optimize DMA transfer sizes

© Measure FPGA resource utilization

(D) Estimate the maximum system speedup when accelerating only part of the
workload in hardware

- e ¢ ¥, frau-waig & | foman Sran 3

(A) T HIg & eRH JiTd Rt IoRer & wu § srf 31 & forg
(B) Ffe YR & forg sifaied focy Wk o & forw

(€) IETfeld U ¥ ¢ ddeX I0d B

(D) Pz it fame T8t

In scan-based testing, flip-flops are modified to:

(A) Act as serial shift registers during test mode
(B) Store redundant bits for error correction

© Generate test vectors automatically

(D) None of the options

AN A & 9 F1 & fore fFy snfHear f Jav e T=m # IW-3e%a
IR Y STaTaHdT gl 82

(A) IR IR sifhemRr (B) TI® 3Mfhear

() LP 3Mfher (D) Prs i fomea Tt

Which architectures require the largest number of general-purpose registers to reduce
memory traffic?

(A) Register-Register architecture (B) Accumulator architecture

(@) Stack architecture (D) None of the options

11 <gAH 3nfdheamk & fore &= a1 Hy= Tt A @2

(A) ST 3R e & for vevd 59

(B) = o7 3t e

©) =0 318 U -fErs-Fwfad =k &1 Uee &l §
D)  SeT 3R Ay 9Ot &Y IR ugd

Which statement is NOT correct for Von Neumann architecture?

(A) Single bus for data and instructions

(B) Sequential execution of instructions

© Control Unit manages fetch-decode-execute cycle
(D) Parallel access of data and instruction memory
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Q28.

Q29.

Q30.

Q31.
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P A TR 1dS R UR muTRd 82
(A) 329 x86

(B) E@@ﬁﬂ?{@?mm

() 3{TH Bicay-TH HIZHIPHITR

(D) gt fame

Which processors are based on Harvard architecture?
(A) Intel x86

(B) AMD Ryzen desktop CPUs

© ARM Cortex-M microcontrollers

(D) All of the options

e 1 Tffervor fFAaferfad sy W AR =) #var g:
(A)  URUasHT

(B) RITTel 3U¢aRM, Heclud Sl dder 1Y

() M EIETE]

(D) g} fawe

Flynn’s classification does not consider the following concept:
(A) Pipelining

(B) Single Instruction, Multiple Data vector length

© Cache organization

(D) All of the options

P TR PRAT & T e 93 $-HCHRM 1SS B ATIRIHT gl 82
(A)  $Hadql-ied

B)  Had UH-TZW

(©) URGHI- AT BT T quomuc

(D) fAf¥a-ciy aren di9-Tgq BRAC

Which instruction format requires the largest instruction size?
(A) Two-address only

(B) One-address only

(@) Variable-length two-address format

(D) Fixed-length three-address format

R & argsivRnfiT R @t ga-n § it yafera «i 82

(A) R o oifed gaeaRml &l fS®hie A1 3Mawa® gidl &

(B) TSI IR F ST ) HH FaT &

©) R T aRad=ia-ddTs arel SIeaRMI &1 HTaRIHdT gidl &
(D) g} fawey

Why is microprogramming more common in CISC than in RISC?

(A) CISC requires decoding of complex instructions
(B) Microprogramming reduces register usage
(@)} CISC requires variable-length instructions

(D) All of the options

XWZX-HX-X-5-6-1225
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Q32.

Q33.

Q34.

Q35.
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9gd 4 S-HCARIT 9 3AT3THY & fa=iwdr «m 32
(A) BTS AR SIS e[

(B) URad-1g-ddTs 3Hudis

(€) Sfed Rl & T AT ITfET

(D) HUSR M- TR JHIARAT ! JHTAdT §

Which is a Very Long Instruction Word ISA characteristic?

(A) Hardware dynamic scheduling

(B) Variable-length opcodes

© Microprogramming for complex instructions
(D) Compiler handles instruction-level parallelism

TS A-UT3UArsd WRAR UF 3-0¢aRM &I Aufad #33 # 20 ns T 90T A« 81 5-
TRofta Urguers § a8l SUCaRIA YA® TR0 H 10 ns &1 GHY AT 8 1 200 A= & farg,
sgwtawfagfes B

A non-pipelined processor takes 20 ns to execute an instruction. The same instruction
in a 5-stage pipeline takes 10 ns per stage. For 200 instructions, the approximate

speedup is:
(A) 9x
(B) 5x
(@)} 2x
(D) 10x

gfe ue Srfifew urguers &Y 5 @RUN a1 50 HT & IHH & foIT F&eT 70% B, ot
oot $P1ad 32

If an arithmetic pipeline has an efficiency 70% for a sequence of 50 tasks with 5 stages,
how many stalls occurred?

(A) 10
(B) 20
© 30
(D) 40

T WY 32-fie T30 9ke HRar 81 afe 1§ 2% «ie §, SAlh 915w = 8 qI3e,
ST T At F e fran 21 faeq &Y smazgwar gifiz

A CPU generates 32-bit addresses. If the cache has 2K blocks, block size = 8 bytes, how
many tag bits are needed for direct mapping?

(A) 12
(B) 16
© 18
(D) 20
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Q36.

Q37.

Q38.

Q39.
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T AARY dh-1e P fOR & Gad 3ife B9 A1 PR Jiid HId1 &2
(A) TSR B AT

(B) TAET-Tic B 3R IS bl

Q) TR URUSTSHT

(D) ROpeT &R STaRgeHdd

Which factor limits the scaling of flash memory technology the most?
(A) Cost of transistors

(B) Floating-gate interference and charge leakage
(@)} Instruction pipelining
(D) Refresh rate requirements

TS IUDHT 150 KB/s B Tl A ST IUA HdT g, Afdp Afig mures 1/0 His § Faa
30 KB/s ¥ 7Ifd A 170 f¥dree o1 € [RT X TobaT 3| T 8XaT 82

(A) iy &1 HH ST 8 @I |

(B) JUHU] AT Id U J AT W 9 8 Sl §

©  Serufldy e do Y § o gl Edr 8

(D)  SCBMENT

A device generates data at 150 KB/s, but the CPU can only service 1/0 requests at 30
KB/s in programmed 1/0 mode. What happens?
(A) CPU is underutilized

(B) Device automatically switches to DMA
(@) Data accumulates in cache until serviced
(D) Data loss occurs

TS SITHT HelaR 2 9 Th1 H 1 98 <-aBR Hdl 2| afe 99 o1 71fd = 10 Amedy iR
98 913w = 16 e 8, dt Siftrean oW ¥e F 1 3?

(A) 10 THETUITY (B) 20 TSIy

©) 15 THETUITY (D) 25 TSy

A DMA controller transfers 1 word per 2 bus cycles. If bus speed = 10 MHz and word
size = 16 bits, what is the max transfer rate?

(A) 10 Mbps (B) 20 Mbps

© 15 Mbps (D) 25 Mbps

e Hhiig & et Sevp @) ugarA iR SIETHSR | I8 # 20 9% &4 &1 YD
JATSTTIAR B! Fromfea g1 & 100 6 a1d €1 9fe T 300 T H Fexw 3 &, o Wil
T BT fha-T ufa=rd $ex & Juta- § et giar 82

A CPU takes 20 cycles to recognize an interrupt and branch to the ISR. Each ISR takes
100 cycles to execute. If interrupts arrive every 300 cycles, what percentage of CPU
time is spent handling interrupts?

(A) 25%
(B) 30%
© 40%
(D) 10%
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Q40.

Q41.

Q42.

Q43.
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gfe Tw 16-f9e ST 99 10 TR W HaIfd gl 8 3R Ufd Th TP 98 c-aw Pl
2, @t siftrwpaw dsfagy w32

(A) 20 THS S
(B) 40 THS/AHS
©) 80 THEl/AHS
(D) 10 THE/ A6 S

If a 16-bit data bus operates at 10 MHz and transfers one word per cycle, what is the
peak bandwidth?

(A) 20 MB/s

(B) 40 MB/s

(C©)  80MB/s

(D) 10 MB/s

TS 12¢ TR Tuida g
W sfcugy

(B) 9-fye 3R 10-foc Tgw
(©) $dd 8-fac ugH
D)  7-fSe 3R 10-fHec w3y

Standard 1°C addressing supports:
(A) 8-bit addresses

(B) 9-bit and 10-bit addresses
© Only 8-bit addresses

(D) 7-bit and 10-bit addresses

I |1 JEHH TR <T5U Jfagy 1 TREY el § At farciaran #t 72
(A) dILIQQ'N'I GDCIQ'N

(B) FHENR B

©  RETR

(D) HHDI(CIh B

Which USB transfer type guarantees bandwidth but not latency?

(A) Wireless controller
(B) Control transfer

(@) Interrupt transfer
(D) Isochronous transfer

TSP Acdd TS 192.168.10.0/26 & | UgA HaC BT SISHRE T HT 82

A network has the address 192.168.10.0/26. What is the broadcast address of the first
subnet?

(A) 192.168.10.31

) 192.168.10.63

) 192.168.10.255

)

(B
(C
(D 192.168.10.127
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Q44. TF 10 THATGITH i &1 WURE & 100 ms 3R Tdbe AG 1000 15¢H g1 fba
T¥e Ssfigy-fod ulse gl a@d &2

A 10 Mbps link has a propagation delay of 100 ms and a packet size of 1000 bytes.
How many packets can be Bandwidth-Delay Product?

(A) 10.5
(B) 12.5
© 100
(D) 125

Q45. 3m3didl4 g3 | S AT Wits TP W3R GRT ST STdT 8 Ford Udbe [oiRar 82
(A)  OIud @A g o)
(B) g Sty

(C Uil

(D) e Himae

Which field in the IPv4 header is decremented by every router a packet passes
through?

(A) TTL (Time to Live)

(B) Identification

© Protocol

(D) Fragment offset

Q46. Tfe B YRITH Thd TRIGR WX 1000 AHhS H Il §, 3R SHDT 80% oA IHMIGR
2, A T 3nexl gora PR Riew W sniféa Fersa A e?

If a program runs in 1000s on a single processor, and 80% of its execution is
parallelizable, what is the expected runtime on an ideal dual-core system?

(A) 650 s
(B) 700 s
© 600 s
(D) 850 s

Q47. TS Wiy 1 fafera A= &1 srduR Fronfea wwar 2, fraer shaa ddtens 1 iR
TP SGRT 1 TMTEEH 8 | THIMSHITH H e T o7

A CPU executes a workload of 1 billion instructions with an average CPI of 1 and a
clock frequency of 1 GHz. What is the throughput in MIPS?

(A) 1500
(B) 1000
(@ 2000
(D) 1250
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Q48.

Q49.

Q50.

Q51.
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TF $eXP B AFT F § 10 ps T 31 A RIed &1 5000 Fevp/Ads e €, @
iy eTeH F1 T ufRra gexve & TuTe & @ giaT 82

An interrupt takes 10 ps to service. If the system receives 5000 interrupts/sec,
what percentage of CPU time is spent handling interrupts?

(A) 2%
(B) 10%
© 20%
(D) 5%

o Rivew 31U wiiu Ais & 7a=1 o1 8, 961 20 ¥Hs & g 0.7 A7 afe 1 Wud gl
2, 3} ufded A A yaw &d1 &, 581 5 Ubs & U 80 AT dic 31 @Ud gidt 21 3NTd
foeTelt @ud =T 82

(A) 16.56 TR IC

(B) 26.56 A dic

©) 10.46 A dic

(D) 12.76 T @lC

A system enters Deep Sleep mode, consuming 0.7 mW for 20 seconds, and Active
mode, consuming 80 mW for 5 seconds. What is the average power consumption?
(A) 16.56 mW

(B) 26.56 mW

(@) 10.46 mW

(D) 12.76 mW

TS URITH 0 | 8191 AP AISTHd Tgd S-Re Sl ¢ | UST HI5S = 2 KB | U8 & & forg
fraq fae &Y smazawar 22

A program generates logical addresses from 0 to 8191. Page size = 2 KB. How many
bits are needed for the page number?

A 4

(B) 10

(@) 12

D) 2

T3S Ren # 9IS elgHR &1 3214 &

(A) g o1 feretelt Wud o8 BT

(B) OteaR &t fawdar &1 fRufa # Red &1 T8e H1
()  HARI P! HRY §H A S

(D) FAIPp R HIZSIRM Ua HRAT

The purpose of a watchdog timer in embedded systems is:

(A) Reduce CPU power consumption

(B) Reset the system in case of software failure
© Protect memory from corruption

(D) Provide clock synchronization
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Q52.

Q53.

Q54.

Q55.
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TP 33N THST IUSIT 10 e & foIg 50 AT dic W Ifehy vgd1 g, b 20 G s
P U 0.5 AT 9ie W ATSpy g SIraT 21 39! Nud fasiel |ud =T 82

(A) 20 A dic

(B) 17 WM gl

) 24 AT dfc

(D) 26 A dic

An loT embedded device operates active at 50 mW for 10 s, then sleeps at 0.5 mW for
20 s. What is its average power consumption?

(A) 20 mW
(B) 17 mW
© 24 mW
(D) 26 mW

THSS IUBIUN DI UT: YATH I 3R TR & 1Y il f&emg= fbar siran 82
(A) fayg-aar 9 & o fog

(B) ANTd 3R fSoTel Bt Wud HH B & forw

© HTUTg el 1 TR 9911 & g

(D) PR B JATE B & forg

Why are embedded devices often designed with minimal RAM and Flash?
(A) To reduce reliability

(B) To reduce cost and power consumption
© To simplify CPU scheduling
(D) To eliminate caching

12C/SPI TAR F9X13M & ST & U S T SUSIT TIGS 872

(A) NUSEASINIESN (B) EELCIRE]

©) g-Gfdhe TaeR (D) gt fae

Which tools are essential for debugging 1°C/SPI communication issues?
(A) Logic analyzer (B) JTAG probe

(@) In-circuit emulator (D) All of the options

THUISE-3MUTd Thes RReA & faora & fou o1 3t falRiy srawgaedr &2
(A) Jgd-eT3H TR Ried &1 I

(B) HIY-HURAR BT START

() TS AR faarur Hiwraft (TaSiud) &1 IuTnT

(D) g fawea

Which is a unique requirement when developing for FPGA-based embedded systems?
(A) Using real-time operating systems

(B) Using cross-compilers

© Using hardware description languages (HDL)

(D) All of the options
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Q56. UP SAAUR 5 fUIC § HIS HUTSd HAT g, 30 AhS A &Y W SIS BT g, 37 8.5

fore T e FRar gl

gfe 39 wfafeT 10 IR Sexrar 9T, ot po fova=n gwa e
(A) 140 e

(B) 150 e

©) 160 e

(D) 180 e

A developer compiles code in 5 min, downloads to the target in 30 s, and debugs for
8.5 min.

If repeated 10 times/day, how much total time is spent?

(A) 140 min

(B) 150 min

(@) 160 min

(D) 180 min

Q57. TP HISHIBLIAR BT FAP 15 AMecd 2 3R TP scaRM & ¢ 15 Thl Pt
ATaGHdl 81d1 B | TSB! THITSdEH YT w1 82

(A) 2 TH3RUITY
(B) 1 THS{ISUITH
(@) 10 TH3TSUITY
(D) 20 THS{TSUITH

A microcontroller has a 15 MHz clock and requires 15 cycles per instruction. What is
its MIPS rating?

(A) 2 MIPS

(B) 1 MIPS

(@)} 10 MIPS

(D) 20 MIPS

Qs8. w@?ﬁ%moﬁnaﬁaﬂwm%aﬁvwwaﬁwmﬁﬁsoﬁ?ﬂmm
Y AT ¢ | TP SITHUT 200 A dic $ WU Hdl 8, Afp-1 34t H1d o1 10 freht Iobs
o RT HaT 3 1 B AT AP SHoll-p2Id 82

A T
B Sl
(€) Tl SRR

(D) FHHHR R AR Har g

An MCU consumes 100 mW and takes 50 ms to complete a task. A DSP consumes 200
mW but completes the same task in 10 ms. Which is more energy-efficient?

(A) MCU

(B) DSP

(@) Both equal

(D) Depends on workload
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3T UTSUATS |, afe Ta® sIcaR | ufd TR0T 2 T @d §, 1 20 SRl Bl
fFranfea s34 & e fa Tl @1 srazaedr gz

In a 3-stage pipeline, if each instruction takes 2 cycles per stage, how many cycles are
needed to execute 20 instructions?

(A) 50
(B) 44
© 40
(D) 55

memmﬁasmﬁwwqmuﬁmmw

Which MCU peripheral is most critical for real-time motor control applications?

(A) UART
(B) ADC + PWM
(©) 12C

(D) GPIO

ATShIdeleR SHIsdl # MUTH € & fiT mydk W 59 ueR @1 AU &1 ST
forar sirar 32

(A)  THIRUTH
(B) SISRUTH
(C) G2l

(D)

Which type of memory is generally used for program storage in Microcontroller Units?

(A) SRAM
(B) DRAM
(@)} Cache
(D) Flash

TS TS UISHIbeIar D1 5 ps F AR AW $de W ufafsar &+t aifgw) o9 @
fa=ivar 54 gifda st 82

@A) ®H faeiadr $ Iy ey gt

(B) I Tl ATl

(@) IT-WRIG 3T Jad

(D) STl HART SR

An embedded Microcontroller Unit must react to a sensor event within 5 ps. Which
feature ensures this?

(A) Interrupt handling with low latency

(B) High clock frequency

© High-level OS support

(D) External memory interface
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HIEHIheIeR gire (THATY) X: 100 ATMTEdw, UfY Fr3r 1 9, @ = $5
HIEHIbeIeR gie (TRATY) v: 80 ATmgdd, ufa Fdwr 2 =, @RI = $4

e fdwr yge ot &2
(A) MCU Y

(B) MCU X

) S SRR

(D) fRuffed =8t fvar o gear

Microcontroller Unit (MCU) X: 100 MHz, 1 cycle per instruction, Cost = $5
Microcontroller Unit (MCU) Y: 80 MHz, 2 cycles per instruction, Cost = $4
Which has higher instruction throughput?

(A) MCU Y

(B) MCU X

(@) Both equal

(D) Cannot determine

S P fyd-ergd IR WEE 3R Hiex Mg Bt sirazgshar gidt g1 P A
UEHIBEIaR e (THWY) 99 SUYT o7
(A) 16 TTECS ol drar 8-fae Ty

(B) =Y STel SUDHRON ara THEg,
(©) SUA Yo I 8-fae T

D)  TTSAR TISWR, TSl 3R I Faiids SATgf aral 32-fe wRiig

A drone requires real-time sensor fusion and motor control. Which Microcontroller
Unit (MCU) selection is appropriate?

(A) 8-bit MCU with 16 MHz clock

(B) MCU with minimal peripherals

© Cheapest 8-bit MCU available

(D) 32-bit MCU with hardware timers, ADC, and high clock frequency

TF 16-fae TIRIY 3ifF-fag TERA SR erswR &1 IuahT wear 21 fawrelt @t @ua +9
H F e P A e Jad Suge @2

(A) 3YYard STeT SUDHRUN DI e B 3R WiT HIS BT ITIRT 6

(B) AP AT TGIY

©  Pad 32-foe ST &1 ST B

D)  THIY DI R GHY I RE Fichy

A 16-bit MCU uses on-chip ADC and timers. To reduce power, which strategy is best?

(A) Disable unused peripherals and use sleep modes
(B) Increase clock frequency
(@) Use only 32-bit instructions

(D) Keep MCU fully active at all times
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Sftreir smyfe Tenwlt f5a siaiie TarR snfdheamr ) sru-Td 82

(A) Fad Rd TS 99

(B) Uriiuds oTel Sy )

() WcI-oloR TUHY (TuaSiTg/uudel/die) a1 THefI (Aeadh-3ff-fm)
(D)  WRIH gHA 3nfdhear

Most modern SoCs adopt which internal communication architecture?
(A) Simple shared bus only

(B) PCle external interface
© Multi-layer AMBA (AXI/AHB/APB) or NoC (Network-on-Chip)
(D) Pure Von Neumann architecture

TS 3gad gomert §, Wig- 9w 59 3 fadaar 20 ns 2t 21 v T #, sifF-Ri
9 fI6adr B 1 ns 9P $H B ¢l g1 dfe B &d & g 200 AN e HY
amwsﬁ?ﬁ%.a‘rmmwm%?

In a discrete system, the CPU-memory bus has a 20 ns latency. In an SoC, the on-chip
bus reduces latency to 1 ns. If a task requires 200 memory accesses, how much time is
saved?

(A) 3.7 us
(B) 3.2 us
© 3.5 us
(D) 3.8 us

foFPY S5 10 AT afe Soif WU HRAT 3| F& SoC = 200 mW | 20 THS F T | 5 APS
& forg afesa | fopet S99 a1 wgaa St % =2

Crypto engine consumes 10 mW. SoC total = 200 mW. Active for 5 s per 20 s cycle.
% energy used by crypto engine =?

(A) 5%

(B) 10%
© 25%
(D) 50%

TS 16x2-B¥ae? Tadls! # 8 371 fi (D0-D7) 3R 3 Held fU (IMRTY, 3RSy, 3T)
ga 21 4-fae M #, foran TRily U Y smazawar gl

A 16x2-character LCD has 8 data pins (D0-D7) and 3 control pins (RS, RW, EN). Using
4-bit mode, how many MCU pins are required?

(A) 11

B) 7
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fresqua &1 YN Tags! &1 90® &! fRifd 1 & fore fear smar 81 afe sgét
arsfbd 70% B, @ vags! fra w0y 9% 919 392

PWAM is used to control LED brightness. If the duty cycle is 70%, what fraction of time
is LED ON?

(A) 25%
(B) 50%
© 75%
(D) 100%

mﬁmwﬁéﬁsv%lmiﬂﬂ’rmah 6 V 81 9ifod Tagst #ic = 20 mA
%lﬁméhﬁuﬁﬁwaﬁamw

An LED has a forward voltage of 3 V. MCU GPIO = 6 V. Desired LED current = 20 mA.
What series resistor is required?

(A) 300 Q
(B) 150 Q
() 200 Q
(D) 250 Q

10-foe TSRAt A +1 Tagwet 32 gt 81 0-10 v HeH & forg, siftreraw aiedw e w1 82

A 10-bit ADC has +1 LSB error. For a 0-10 V reference, what is the maximum voltage
error?

(A) +9.7 mV

(B) +8.7 mV

©) +7.7 mV

(D) +10.7 mV

TS AU G B 100 TS 9P P Adbdl b AP HIY Pt ATIRIPT glelt ¢ | A1gfhee
ATGS & AR YAaq TSR THATHRUT 5% T 82

(A) 250 gy

(B) 500 e
(©) 100 <o
(D) 200 Bl

A temperature sensor requires accurate measurement of signals up to 100 Hz. What
is the minimum ADC sampling rate according to the Nyquist criterion?

(A) 250 Hz
(B) 500 Hz
© 100 Hz
(D) 200 Hz

19 | 27

XWZX-HX-X-5-6-1225




Q74.

Q75.

Q76.

Q77.

5 Hardware System Design

TS YU Wdgd 0-100°C F AT 0-3 v 3M3eye 3ar 21 afe 39 0-5 v Ry ardt 10-
fae TSRA | SeT WM, <t 60°C F forw w1 w1 TSRA | g m?

A temperature sensor outputs 0-3 V for 0-100°C. If interfaced to a 10-bit ADC with 0-
5 V reference, what ADC value corresponds to 60°C?

(A) 370
(B) 369
© 470
(D) 269

U6 e gufHad TSRt ufd wTuaRw 12 i GO ddr el
THRITY Tl = 10 WM g | Sty AT o3 1 872

A successive-approximation ADC takes 12 clock cycles per conversion.
MCU clock = 10 MHz. What is the maximum sampling rate?

(A) 833.3 kS/s

(B) 766.6 kS/s

©) 666.3 MS/s

(D) 800.4 kS/s

gﬁﬁﬁ-mmﬁﬁqﬁwmm@%ﬁmmmm

A)  TE-3A-U8 Wi & WY WS I

(B) H3 SMARD ddl J o+ aTdT aRS Il
() T Uil &1 1Y Slie- aTel &8 8 al
D) YUY sy P Y 3-8 ar

Which via structure introduces the least signal integrity degradation in a high-speed
multi-layer PCB?

(A) Stacked via with via-in-pad plating

(B) Buried via passing through multiple internal planes

(@)} Blind via directly connecting signal layers

(D) Through-hole via with unused stubs

uﬂﬁwﬁ%?m%ﬁmﬁwaﬁ?mlﬁﬂmmwm
R [

B IT-3NgRT GuUIRE SR & fIT te-am & gy

(B) ST 30e0Y & fold T8 URal R

© TRR&T & o FuY 3R et Rl R

(D) RITd ¢ gRT 3T &1 T8 dbfed TRl R

In a multilayer PCB stack-up design, the optimal placement of power and ground
planes is usually:

(A) Adjacent to each other to form a high-frequency capacitor
(B) On outer layers for heat dissipation

(@)} On top and bottom layers for shielding

(D) On alternate layers separated by signal traces
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ﬁﬁgﬁﬁﬁ@ﬁ-@%ﬁ@ﬁ,%ﬁﬁﬁ%ﬁﬁﬁﬁ?ﬁﬁﬂwm
IR ??

(A) Uesg3iR — TH3MSGI - THHTES - Tesg 3R

(B) TSN - USsg 3R — SHUTS! — T3Sl

(@) TS — THIHESN — UISsg 3R — Shius!

(D) SIS — T3S — SiTAS! — T3TSol

In high-speed PCB stack-up design, which layer arrangement is most favorable for
signal integrity?

(A) PWR - SIG - SIG - PWR

(B) SIG - PWR - GND - SIG

© SIG - SIG - PWR -GND

(D) GND - SIG - GND - SIG

U fEwTg-R warai 3R feforea afdhe &) sram w31 & fore e ks w9 &1 Sua
Fdl 31 IA-AgRI fEwrs—l # 39 usfa &1 9ad o1 ifey w82

(A) Eﬂé’%ﬁﬂmﬁq@

(B) I g1 =fen

() USE qU 3R e de SRidddm &I HHf

(D) ?ﬁf&ﬁfﬁﬂmﬁaﬁﬁ&nﬂ@rm&ﬂ%

A designer chooses to use a split ground plane to isolate analog and digital circuits.
What is the biggest risk of this practice in high-frequency designs?

(A) Increased copper weight variation
(B) Higher dielectric loss tangent
© Formation of ground loops and return current discontinuities

(D) EMI from vias passing through both regions

it demae #, Swrsne fAfeo #) 9 #v1 & fore FAufefaa § @ 919 f vgfa e
Hgeayuf At ot 872

(A) A did & FHAA! BT STTIN]

(B) I T aTel o o fiid Ric Ned e urd AfEd Hm

(©) GYerur fagaft &t de dgr

(D) 3Tt & Ifcfd ardiy fAsmg &1 Iua

In PCB layout, which of the following practices is considered most critical for reducing
EMI radiation?

(A) Using thick copper planes

) Ensuring short return current paths under high-speed traces

) Increasing the number of test points

) Using thermal vias under ICs

(B
(C
(D
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12-90R IF-Tfa g TRit o f3oresa #d 99y, 9 91 eR$ Fafa ufaara
IHdT B I 3 yHIfad Hdr 82

@ RicpepH wigHe gétoar

(B) dld P! Tag B ff=r

© Il @ WRidgyd fRRIE wgRitaar

(D) gt fawe

When designing a 12-layer high-speed PCB, which factor most strongly influences
controlled impedance accuracy?

(A) Silkscreen placement accuracy
(B) Copper surface finish
© Dielectric constant tolerance of the material

(D) All of the options

diiidt e 4, 9= i g 9 W wmd 900 98 duHang # ARIEH FR TPhd §
A)  IUUE ST ST R SAdd B FeTd o

(B) 3 I AT ATelehdl ST R &

©) J BIIH-ATS IR DI aT HId §

D)  JUSE HURKT DI HH Hd &

In PCB design, sharp 90° bends on high-speed traces may contribute to EMI because:

(A) They increase effective trace inductance and discontinuity
(B) They cause higher thermal conductivity

© They absorb common-mode noise

(D) They reduce capacitance to ground
mm%mmmasmmuwﬁg%

(A)

(B) da g H dad
(©) UIRftel Hrder/ae Sethd IR
D)  IMEH & 3Hfale TR T W

The most effective point to place EMI filters/ferrite beads is:

(A) Near the board corners
(B) In the middle of long traces
© At PCB connectors/interfaces to outside

(D) At the IC internal power pins
TS UTaR (SRUW THEABTARY) & TUdh A 3 arat Wit} #, $i9 a1 Rrdgyd o1 gaa
HEqUl &l ST &2

(A) HH AUTT HRD (S1Uh) (B) I <ol
Q) HH TH G (D) gt fap ey

In PCBs exposed to high power (RF amplifiers), which dielectric property becomes
most critical?

(A) Low dissipation factor (Df) (B) High Tg

(@) Low moisture absorption (D) All of the options
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R TRid & forg, aidus ok anfia fRRar & sror fa waggd yerd &1 9ad
3iftres IuaT farar wirar 32

A UIETes ) |  UdizARS

(@) RIS 4000 e (D)  UH3R-4

For flex PCBs, which dielectric material is most commonly used due to flexibility and
thermal stability?

(A) PTFE (Teflon) (B) Polyimide

© Rogers 4000 series (D) FR-4

STy ¥, gAqH TaUTPR 9ad ATaRgHdT YoTa: fHad 9 & fore 872
(A) yifet ToquRH i

(B) 3 HIICID

© U faeimy &g ¢ fod ARz

(D) qut fame

In DFM, what is the minimum annular ring requirement mainly to avoid?
(A) Thermal expansion mismatch

(B) Higher crosstalk

© Open vias due to drill misregistration

(D) All of the options

o FiehT arel TR siaes TRAd & forg @1 W wdtaror fafty gad Suge @ stef wdham
S &I The P A1 ) IQT AT P

A SIS XA (ST ®)  F-Hidhe R (3

© FATST Uid oXe (D) Tg-Y fAYeor

Which test method is most suitable for assembled PCBs with dense BGAs where test
pads cannot be placed under the package?

(A) Boundary scan (JTAG) (B) In-circuit test (ICT)

(@)} Flying probe test (D) X-Ray inspection

SITwTH- 3=y fEwrsl # Ricrspia & s & 1Y Navay &l Tl ST a1feu?
A) Tg <9 & S N Jidhe s §

(B) g IeER Sie &1 Yegdl &l v Hdl §

(@) Ig ST frgia &1 HROT §d1 §

D) T8 Tics U R P Tl 3R Ties dfaferd! Taddt gunat &1 JAdbdr &

Why should silkscreen not overlap with pads in DFM-compliant designs?

(A) It creates shorts between traces

(B) It reduces solder joint strength

(@) It causes impedance mismatch

(D) It prevents solder paste stencil clogging and solderability issues
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mg%ﬂﬁﬁwﬁaﬁvﬂq@vﬁm%muﬁm(ﬁqﬁﬁ)&ﬁ\wﬁ?ﬁqﬁ

(A) ﬁaqamé?ﬁiumﬁa?@@rxﬁﬁaﬁm
(B) Richep GaY SR ®T 3HE
© Ieex AR S et 31 §3 qHng

(D) i fahey

Why is DFT more challenging in modern PCBs with fine-pitch BGAs?
(A) Inaccessibility of inner solder joints for electrical probing

(B) Lack of silkscreen reference designators

(@) Increased solder mask adhesion issues

(D) All of the options

SITw -3 v YRl feomgi ¥ frgRraa figl <t «il <nfira fasar s anfee?
(A) $A-Jfdhe TRiEur foig UeM A & fog

(B) ieeR 3R U &1 Aers # fwrar & oH B & forg

©  Sumes fafewur B HH FRA F forg

(D) SRS & TR Waferd - US-Wd HRIH! & TRad o & g

Why should fiducial marks be included in DFA-compliant PCB designs?

(A) To provide in-circuit test points

(B) To reduce solder, paste thickness variation

© To reduce EMI radiation

(D) To align automated pick-and-place machines during assembly

Tuaadt 3R &9 &fd & PR IA-3gfT RTE TRildt & forw 19 @ vy fsfa=r
T IUGa 87

(A) eI Hed ZARH Tite (FUHSZS)

(B) WW@?@WW@@

Q)

(D) 3 Aiegfaferct fUsdied (3iua)

Which surface finish is most suitable for high-frequency RF PCBs due to flatness and
low loss?

(A) Electroless Nickel Immersion Gold (ENIG)
(B) Hot Air Solder Leveling (HASL)
(@) Immersion Tin

(D) Organic Solderability Preservative (OSP)
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?ﬁﬂ?ﬁ%ﬁﬁﬁwxﬂmmﬁm 3o @ vadtens urgwifaara (<o0.2 findh & frg srquge
W A R

(B) RIS AH AU TS

©  I=fgafoe foume ok &1 uge Srurd amd

(D) M f&a Hehra (Terd ot

Which manufacturing limitation makes mechanical drilling unsuitable for HDI
microvias (<0.2 mm)?

(A) Dielectric delamination

(B) Poor copper plating adhesion

(@)} High drill bit wear and low aspect ratio capability
(D) Excessive drill wander (misregistration)

P9 91 Nt ST UeT WH-3m, Aefere, Gl iR wdieor ST afitd a8 AUS
fafrator SR veq ®3dar 82

(A) TR fod wigd (B) 3NStelt++

©  Siuum D)  RR

Which PCB data format provides the most comprehensive manufacturing
information, including stack-up, netlist, materials, and test data?

(A) Excellon drill files (B) ODB++
© DXF (D) Gerber
IR pHc pIaeA TSTdwTg.

(A) Fad 2<t Tithew, aﬁs‘n@ﬁfmm% Y TAGRY g1
(B) 9g-TRd URAe & forg w9 &1 ey1a

©) Itex ARG Sl o 1Y ST

(D) TFIUHUS Wh T B SIIDH ]

The biggest limitation of the Gerber format is:

(A) Only 2D graphics, no native netlist or stack-up information
(B) Lack of support for multi-layer PCBs

(@)} Incompatibility with solder mask data

(D) Requirement of XML schemas

TR f3ferm A, newifda & o Avf e S & gar & dur fefem & «=if
WA fpar & ot 82

(A) IRIT AT TROT BT I

(B) did &1 Bigd &I delt ¥ 8T

©) I URR[GT & 1Y <0.2 ot fasmy a9 &t ean

(D) AftHe R &4 ardig a=ra

In PCB drilling, why is laser drilling preferred over mechanical drilling for microvias?
(A) Elimination of via plating step

(B) Faster removal of copper foil

(@)} Ability to create vias <0.2 mm with high precision

(D) Lower thermal stress on laminates
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dieiie @fa firs W) Tl & forg, w19 W e fafy ged Ry 82
A)  THYSNE (e sifpda e

(B) 3T (37-gfdbe udterm)

(©) YTt YTh TRT&ur

(D) THg-¥ e

For BGA (Ball Grid Array) packages, which inspection method is most reliable?
(A) AOI (Automated Optical Inspection)

(B) ICT (In-Circuit Test)

© Thermal shock test

(D) X-Ray inspection

0201 UfaRIY®| A ST HT FRUT UT: T gl
(A) el & SR ST BT 3RFH g

(B) 3T OS] IR lee URe @ 31 A

©) UfaRIYe® & e arar-34-us

(D) TTdd TSSO W Hiers

Tombstoning in 0201 resistors is most often caused by:
(A) Unequal heating of pads during reflow

(B) Excess solder paste volume on both pads
(@) Via-in-pad under the resistor
(D) Incorrect ENIG plating thickness

TS ot AT Nua Siaelt H, gk Uel &1 S $ed 0T G-I S T 82
(A) Sffafad Hieer IR &1 J@-T

(B)  UBA U& P UeHI T ARAT

(@) Ugd U&l b Sirel hl SHTqiprur

(D) f33mg &1 Tad TR

In a double-sided reflow assembly, what is the major risk when processing the second
side?

(A) Excess solder mask curing

(B) Components on the first side falling off
© Oxidation of first-side joints

(D) Misalignment of vias

TIUACT 3ATel & IR, Ties? U & Tad WU BT T 3TH HIRUT AT 82
A) Uy TEuTEed e

(B) Rua 7 s I erzq

(@) 3gfod T Rya W@ a1 ars aRu

(D) did &I HH AleTS

During SMT assembly, what is the most common cause of solder paste misalignment?

(A) Inadequate HASL finish

(B) Insufficient soak time in reflow

(@)} Improper stencil alignment or board warpage
(D) Low copper thickness
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Q100. S=-fayw-igar archt siaferal (G, TaRIEw, fRIfeamm) W, Fpidd SIfdT g1 9 d
¥ for amg St 81
(A) T3S fafeRur &1 v HxA
(B) ISR SIS i Holgdl H YR B
©) iftelt &1 WR1dgyd RRI® Jem
D) 7T, Y& 3R ST T YR&f U HA

In high-reliability assemblies (e.g., aerospace, medical), conformal coating is applied

primarily to:

(A) Reduce EMI radiation

(B) Improve solder joint strength

(@)} Increase dielectric constant of PCB

(D) Protect against moisture, dust, and corrosion

000
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