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Architecture and 
Characteristics of KX9016
z  

Figure:  The top-level structural diagram of 16-bit 
KX9016v1 CPU
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Figure:  The structural diagram of the top-level circuit 
of KX9016v1
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Design of KX9016 Basic 
Hardware System

Module of One-step Beat Generation

Figure:  The circuit and its simulation waveform of beat pulse generator STEP2
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ALU Module
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Comparator Module

Figure:  The module symbol of the 
comparator
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Basic Register and Register 
Array
Basic register

Figure:  Basic register Figure:  Register containing three-state gate
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Figure:  The register containing load enabling Figure:  The alternative circuit of PC
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Register array

Figure:  The register array element and the circuit of 
three-state control gate
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Figure:  A circuit that uses LPM_RAM to replace a 
register array
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Shifting Register Module

Figure:  The shifter symbol
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Design of KX9016v1 
Instruction System

Instruction Format



Lab



Lab

Instruction Operation Code
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Example of Software Program Design
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LabDesign of KX9016 Controller
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Timing Simulation and 
Hardware Testing of KX9016
Timing Simulation and Waveform Analysis of Instruction Execution

Figure:  KX9016 simulation waveform, which includes the timing of ADD command and 
MOV command

Figure:  KX9016 simulation waveform, which includes the timing of STA command 
and LD command
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Hardware Testing of CPU Operation Condition

Figure:  The circuit scheme for adding 
phase-locked loop

Figure: SignalTap II executes real-time test 
waveform for KX9016 to write data instructions from 

RAM
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Figure:  The testing of the change of RAM data in 
KX9016 by In-System Memory Content Editor 

Figure:  The connection of the S/P module to the 
KX9016 port
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Figure:  The real-time testing waveform of the in-system S/P module 
executing STA data writing instructions from RAM for KX9016
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Examples of Application Program 
Design and System Optimization of 
KX9016

Multiplication Algorithm and Its Hardware Implementation

Figure:  The hardware implementation of 
multiplication algorithm 1

Figure:  The hardware implementation of the 
improved multiplication algorithm 2
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Figure:  The flow chart of the multiplication 
algorithm 1

Figure:  The flow chart of the multiplication 
algorithm 2
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Division Algorithm and Its Hardware Implementation

Figure:  The hardware structure of division algorithm 1

Figure:  The hardware structure of division algorithm 2
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Optimization of KX9016v1 Hardware System
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Design of 32-bit RISC-V 
Processor

RISC-V Basic Structure and Basic Integer Instruction Set RV32I
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32-bit Multiplication Instruction Set RV32M
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16-bit Compressed Instruction Set RVC
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