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乘法器：靠移位器实现，9=1<<3+1
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抽取器：信号频谱扩展了D倍，先滤波再扩展到原来水平；内插器频谱压缩了I倍（但是是循环的），所以要截取出原来的。
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x的二进制补码（符号位不变，数据位按位取反再加一）
-0.75—>原码：111—>补码：101—>xk=-1+0*2-1+1*2-2 
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设计fIR滤波器,让22位动态变化的目的是保证分辨率，如果数据只有后几位变化，分辨率就太低。
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扫描测试。
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DTA：等价于仿真。
STA：用数学的方式为模型建模（不关心实际路径存不存在，每条路都走）。
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仿真信号名字截图截全
修改频率：Critical Warning (332148): Timing requirements not met
https://www.cnblogs.com/icode-wzc/p/11943974.html
实验注意事项：
1. 时间频率设定，新建.sdc文件，点击[image: ]，再点击[image: ]
再点击[image: ]
或者直接从上次试验的.sdc文件中复制修改
2. 综合后仿真，时钟偏短时容易出现未知值，所以使用#10 clk=~clk
3. 管脚配置，当下面没出现配置界面时，点击[image: ]
出现配置界面但是没有端口，可能是代码有错误，或者没有编译
4. 第三部分，实在不行可以分每个模块仿真，
5. 
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@Scan Chain brings higher costg,

+ Scan testing is very useful, but it brings higher costs, which
can be categorized into two types.

— First, the scan hardware increases the chip size (area
overhead)

— Second, it slows the signals down (performance
overhead).

* Area overhead is typically found to be 5% to 10%, because
of using “scan flip-flops” and wiring them.

+ Adding multiplexer delay into the combinational path results
in approximately two gate-delays, and flip-flop output
loading due to one additional fanout produces
approximately 5% to 6%.

» Overall, scan design can cause a 5 to 10% reduction in
speed. ° 21
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« Timing verification must consider :
— the propagation delays of gates
— the interconnect between gates
— clock skew .
— 1/O timing margins
— device constraints (e.g., setup, hold, clock pulsewidth of
lip-flops)
* There are mainly two approaches for timing analysis:
— Static Timing Analysis(STA)
— Dynamic Timing Analysis(DTA) 5
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* Dynamic Timing Analysis (DTA)
v'Event-driven Simulation
v'By simulating the behavior of a circuit and

confirming that hardware constraints and
performance specifications are met (direct)

« Static Timing Analysis (STA)
v'Path analysis, pattern independent
v'By analyzing all possible signal paths in the
circuit and determining whether timing

constraints are satisfied, without actually
simulating the behavior of the circuit (indirect)
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