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II. Basic Questions

1. Choose at least 5 of below abbreviation to explain.
CNN: HFFHIZ M %% Convolutional Neural Networks
ISP: {415 5 4L ¥E Image Signal Processing
FPGA:RIEi3% 1] 42 1R 51| Field Programmable Gate Array
UVM: 8 H 56E 7% Universal Verification Methodology
ASIC: & F4E R % Application Specific Integrated Circuit
DFT: AJ il P4 % 7t Design for Testability
STA: AW 54041 StaticTimingAnalysis

2. What is purpose of test coverage? What kinds of test coverage do you know? Please list the

purpose and difference of each one.

3. Please describe the definition of throughput and latency. Please also calculate out the throughput
and latency value of below pipeline system and show the detail step of calculation process.
Assumption: Pipe 2 can only work when data from Pipe 1A and Pipe 1B both arrive.

LT - stands for latency which is in unit of cycles.
TP - stands for throughput which is in unit of bits/cycles.

4. Please write out the display content of below Verilog codes.

Integer A, B;

Initial begin
A=3;B=4,
#1;
A<=2;B<=A;
$display (“CheckPointl: A=%1d, B=%1d”, A, B); ¥TEl: 3, 4
#2;
A<=B;B=A;
$display (“CheckPoint2: A=%1d, B=%1d”, A, B); 3TEl: 2, 2

end

https://www.cnblogs.com/SYoong/p/5951670.html

ZZR: CheckPointl: A=3,B=4 (IXHZEHAT, display #17)

CheckPoint2: A=2,B=2



https://www.cnblogs.com/SYoong/p/5951670.html

VE: AR A (#1 F0#2) AR AT 5%,
#0 I A] ;. A=3, B=4;
#1 BB A T display PR LLIEFHZEMME 7, WOORFTED A=3,B=4, FiETE
FHZEMRME, A N2, B A3;
#2 B[R] A PHEETRAE AN display R ZAH R, BHIEEM(EIEAITE display AT, #5E
PATFHIEIRME B 5 2, 4T display, $TE1 A=2, B=2, f/aiff7dERHZEIME A 9 2;

5. UVM is an industry mainstream verification methodology for ASIC/SOC verification.
Please list out all common phases of UVM.
UVM 5% 5K58 pl132

6. What are removal and recovery time constraints? Is asynchronous reset or synchronous reset
beneficial to timing analysis?
W T— AP EAL AR, TP EAE S BRI 805 2 recovery time 1 removal time
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7.

In below design, the delay assumption are as:

(1) Clock period = 20 ns; (2) Clock uncertainty = 0.5ns; (3) Cell delay = 1.5ns;
(4) FF setup = 1.1ns; (5) FF hold = 0.4ns;

Please do:

(@) Draw setup and hold critical path in picture.

(b) Calculate setup slack Tsewp and hold slack Thold.

II1. Optional Technical Questions (Plese only choose any ONE QUESTION to answer)

1.

What is cache? What is the difference between write-back cache and write through cache? What
is the advantage of write-back cache and write-through cache?

Why video/image encoders typically work on YUV color space not RGB color space? Could
you list out the advantages of YUV color space?

If we want to design a SOC chip with below main components, please draw the SoC architecture
diagram.

AXI: ARM Cortex-A7, DMAC, Memory Controller

AHB: SRAM, ROM, USB Controller



APB: UART, TIMER, WATCHDOG, 12C
£ PPT: SOC HEZE

4. Please describe a typical interrupt handle flow, what does hardware do? What does software do?

How to handle 2 or more interrupts nesting?

5. What is average filter, median filter, gaussian filter? For a 3*3 median filter, please draw the
diagram and implement it in Verilog.

6. Please describe one FPGA project you have finished, including:
(1) Why use FPGA for this project? What’s the advantage of FPGA?
(2) The detail FPGA part number and how many FPGA resources you have used.
(3) Your FPGA design block diagram and relative peripherals.
(4) The clock tree design in FPGA of your project.
(5) If your design have one CPU, please describe the detail CPU bring up process, mempry
map, interrupt and debug tools.

(6) Any impressive issues you have faced and how to slove?
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