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What is the TLMBoy?

https://github.com/not-chciken/TLMBoy



YET another Game 

boy emulator?

Gearboy

GateBoy

PyBoy

NoobBoy

GoBoy

wasmboy

Coffee GB

Peanut-GB

Elmboy

VaporBoy

Gameboy Core

node-gameboy

PatBoy

Padme core

xgbckeyboy

GBS

gameboyGO

gb-ts

FunGBC

OOPBoy

DocBoy

gBoy

Castor

Frame Boy

GameBoyEmu

CAMLBOY

GGB

GasyBoy

Gameboy.js

vba-gb

gbemu

Dromaius

jsGBC

binjgb

Plutoboy

miniBoy

JBoyEmu

Emu Boy

GameRoy

LuaGB

GameLad

QtBoy

Dawn GB

Term Boy

Gameboy JS

gameboi

Kotline-
Gameboy-
Emulator

Anemulator

Goodboy

php-gameboy



YET another Game 

boy emulator?

https://github.com/gabrielrcouto/php-terminal-gameboy-emulator



YET another Game 

boy emulator?

https://www.youtube.com/watch?v=VcMLJ4ZFfGE



YET another Game 

boy emulator?

https://github.com/KatrinaJames/vba-gb



A Game boy emulator

in systemc?





A unique project



How to start?



How to start?

Screen?

Buttons?

CPU?

Sound?

Graphics Card?

…



How to start?

https://github.com/gbdev/awesome-gbdev



Building blocks

Released in 1989 
(EU 1990)

„DMG-01“

by

$89.99 







Source: https://www.youtube.com/watch?v=HyzD8pNlpwI
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1.Screen (160x144, no backlight)
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Building blocks

1.Screen (160x144, no backlight)
2.D-pad + buttons
3.RAM (8 kiB)
4.VRAM (8 kiB)
5.CPU (8-bit Z80 @ 4MHz)
6.PPU (Pixel Processing Unit)
7.APU (Audio Processing Unit)
8.Boot ROM
9.Cartridge
10.Serial I/O
11.Camera
… 



Memory map

Description Start End

Cartridge fixed bank 0000 3fff

Cartridge switchable bank 4000 7fff

8 kiB VRAM 8000 9fff

8 kiB external RAM a000 bfff

8 kiB internal RAM c000 dfff

Echo RAM e000 fdff

Object Attribute Memory (OAM) fe00 fe9f

Don‘t use fea0 feff

I/O registers ff00 ff7f

High RAM (HRAM) ff80 fffe

Interrupt Enable (IE) register ffff ffff



TLMBoy Structure

Bus

CPU

VRAM

OAMPPUAPU

RAM WRAM CartridgeHRAM

IO Registers



How to boot

       



How to boot

       

Click!



How to boot

       



How to boot

       

16 kiB Cartridge

16 kiB Cartridge Bank N

8 kiB VRAM

PC=0x0000
Memory

…



16 kiB Cartridge

How to boot

       
16 kiB Cartridge Bank N

8 kiB VRAM

256B Boot ROM PC=0x0000
Memory

…



16 kiB Cartridge

How to boot

       
16 kiB Cartridge Bank N

8 kiB VRAM

256B Boot ROM PC=0x00FE

Memory

…

[0xff50] = 1



How to boot

       

16 kiB Cartridge

16 kiB Cartridge Bank N

8 kiB VRAM

PC=0x0100

Memory

…

[0xff50] = 1



How to boot

       

16 kiB Cartridge

16 kiB Cartridge Bank N

8 kiB VRAM

256B Boot ROM

Memory

…

What does it do?
How to get it?
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2003

source: https://www.neviksti.com/DMG/



2003



source: https://www.neviksti.com/DMG/
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Masked rom



Masked rom

a0 = 0x01



Masked rom
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Masked rom

a0 = 0x01

a1 = 0x03

a2 = 0x03



Masked rom

a0 = 0x01

a1 = 0x03

a2 = 0x03

a3 = 0x07



source: https://www.neviksti.com/DMG/



source: https://www.neviksti.com/DMG/

0100100101101110 = 0x496e



https://github.com/travisgoodspeed/maskromtool

https://github.com/travisgoodspeed/maskromtool


Die shot

https://github.com/travisgoodspeed/gbrom-tutorial

https://github.com/travisgoodspeed/gbrom-tutorial


Die shot

https://github.com/travisgoodspeed/gbrom-tutorial

https://github.com/travisgoodspeed/gbrom-tutorial










LD SP,$fffe









What is it doing?



boot rom overview

Setup stack pointer

Setup Video

Setup Audio

Load the Nintendo logo



Logo Check

       

CartridgeBoot ROM

Load the Nintendo logo



Logo Check

       

CartridgeBoot ROM

Load the Nintendo logo



Logo Check

       

CartridgeBoot ROM

Load the Nintendo logo



Logo Check

       

CartridgeBoot ROM

Load the Nintendo logo



Logo Check

       

CartridgeBoot ROM

 

Load the Nintendo logo



Logo Check

       

CartridgeBoot ROM

 

Load the Nintendo logo



Logo check

Why?



Logo check

1. Connection check



Logo check

1. Connection check



Logo check

1. Connection check



Logo check

1. Connection check

2. Prevention of unauthorized games



A bit of history

US Home Video Game Revenue*

3.2 billion $

1983

0.1 billion $

1985

*https://en.wikipedia.org/wiki/Video_game_crash_of_1983



A bit of history

"Atari collapsed because they gave too 
much freedom to third-party developers 
and the market was swamped with rubbish 
games"

Hiroshi Yamauchi, Nintendo President, 
1986

*https://nintendo.fandom.com/wiki/Hiroshi_Yamauchi

*



Nintendo‘ idea



SystemC

Things



SystemC

performance

CPU -> ~1 million instructions per second
PPU -> ~1 million pixels per second

Performance goal
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SystemC

performance

                    
                    
                  
                                      
                                

                      

        

               

               

        

               

    

                      

        

               

    

      

        

               

    

       

        

               

    

       

              

        

               

    

       
             

        
          

               

       
             

      
            

               

    

       
        
       

            
               

    

       

           

           

          

             

   

       
             
         
          

   

           

          

  

       

             

           

          

   

       

              

        

               

    

    

       
               

         
            

               

       

          

         
               

  

       
                        

              
          

               

    

       
             

                    
          

   

  

       

           

      

          

             

   

       
              

        
          

   

       

                

        

               

    

   
              

         
               

    

   

          

        

             

   

       
         
         
          

             

   

       
         
      

          

   

   
                  

        
        

             

   
   

          

        

             

   

       

    

         

             

  

   
       

         

             

   

           

          

             

   

         

                      

          

           
          

  

   

          

           

        

        

             

  

   

        

         

        

        

             

      

       

                 

         

          

     

       

                      

          

   

   

       

           

       

          

   

   
          

            
         

             

   

   
            

            
         

             

   

   

  

   

                

          

        

          

             

         
                           

        
          

             

   

   

              

               

        

        

             

   

   

            

             

        

        

             

   

   

   

                

         
             

   

                              
         

             

  

     

   

  

                        

        

             

                

        

             

  

  

  



                    
                    
                  
                                      
                                

                      

        

               

               

        

               

    

                      

        

               

    

      

        

               

    

       

        

               

    

       

              

        

               

    

       
             

        
          

               

       
             

      
            

               

    

       
        
       

            
               

    

       

           

           

          

             

   

       
             
         
          

   

           

          

  

       

             

           

          

   

       

              

        

               

    

    

       
               

         
            

               

       

          

         
               

  

       
                        

              
          

               

    

       
             

                    
          

   

  

       

           

      

          

             

   

       
              

        
          

   

       

                

        

               

    

   
              

         
               

    

   

          

        

             

   

       
         
         
          

             

   

       
         
      

          

   

   
                  

        
        

             

   
   

          

        

             

   

       

    

         

             

  

   
       

         

             

   

           

          

             

   

         

                      

          

           
          

  

   

          

           

        

        

             

  

   

        

         

        

        

             

      

       

                 

         

          

     

       

                      

          

   

   

       

           

       

          

   

   
          

            
         

             

   

   
            

            
         

             

   

   

  

   

                

          

        

          

             

         
                           

        
          

             

   

   

              

               

        

        

             

   

   

            

             

        

        

             

   

   

   

                

         
             

   

                              
         

             

  

     

   

  

                        

        

             

                

        

             

  

  

  



SystemC

performance

SystemC is the bottleneck!



A beginner’s view!

SystemC

Evaluation



SystemC

PROS

+ SystemC coroutine → clean code

+ Ports, Signals

+ Timekeeping



SystemC

CONS

- A lot of leaky magic in the background 

- Tons of macros

“You're not really going to define a macro, are you?”

Google C++ Style Guide



SystemC

CONS

- A lot of leaky magic in the background 

- Tons of macros

- No checkpointing

- Fuzzy errors



By Niko ZurstrasseN, RWTH Aachen University

Systemc fika 2025-03-27

Thanks for

listening!

Questions?


