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RetroShield for Arduino Mega/Teensy 
Microprocessor daughter card that plugs into Arduino Mega/Teensy. 
Real processor executes code while Arduino/Mega emulate system hw. 
Switching system hardware is as easy as uploading new Arduino code. 
Software development done in Arduino IDE, with Arduino shields & libraries. 
Open source hardware/software.


CPU Daughtercards already released: 
- 1Bit: 14500B 
- 4Bit: 4004, 4040 
- 8Bit: 8008, 8031, 8080, 8085, 8088 
- 8Bit: 6502, 6803, 6809 
- 8Bit: 1802, 2650, Z80, INS8060(SC/MP II) 
- 12Bit: HD6120 (PDP8) 
- 16Bit: 68008



• Experience old computer systems in a cheap & easy way.

• Replace ROM contents easily by changing C code.

• Keep historical/valuable software alive.

• Design your own custom computer using software.

• Learn low level hardware interfacing w/ microprocessors.

=>
Credit Wikipedia



Arduino Mega (16MHz) Cheap Platform:
- Microprocessor runs at about 100~200kHz up to 400kHz.
- ROM : >200 KB
- RAM : ~6 KB (2KB of 8KB reserved for Arduino stack/heap)
- Peripherals: UART, PIA, Timers, etc. (emulated by Arduino)
- Arduino Shields can be used to add new features.

Teensy 4.1 (600MHz) Fast Platform:
- Microprocessor can run at full speed, i.e. 1.00+ MHz
- RAM : 1MB (Teensy 4.1), 256 KB (Teensy 3.5/3.6)
- ROM : >512 KB
- Onboard 3.3V<=>5V level shifting
- microSD slot (can be used to emulate disk drives)
- Peripherals: UART, PIA, Timers, etc. (emulated by Teensy)

Two platforms

As of 2025-03-29: Mega 2560 clone $25.  Teensy 4.1 ($31.50) + Teensy adapter ($24.00). Most 8bit cpu cards cost $24.00, some more expensive depending on processor.



Retroshields come in many shapes and forms…



RetroShield 8008
World’s first 8-bit microprocessor

Credit Wikipedia



RetroShield 8008

Two power supplies: +5V and -9V.  No GND pin.


INTERRUPT pin requires externally feeding 
one instruction for interrupt handler, usually RST.


no RESET input. on power-up, interrupt pin used 
to feed the start-up instruction, i.e. RST (Restart) 
or JMP EXEC



Similar to 4004



Pay attention - clock must be between 333kHz … 800kHz.



Level Shifters

-9V Supply

Reset button 
goes to Teensy 
to trigger 
interrupt/reset.

8008+Heatsink



SCELBI

INTELLEC 8/MOD 8
- ROM-Resident monitor (memory, tape/punch, tty) 
- Editor/Assembler available on tape (?lost) 
- PROM programmer

- SCELBAL (SCientific ELementary BAsic Language)

- Book form w/ very well documented assembly

- Floating point support

- Math functions (Sin, Cos, Exp, Log, Atn)

- String and array DIM 

Credit Wikipedia Credit https://www.scelbi.com/

8008 Uses



board_init() prepares RAM before 8008 starts: 
0) Copies EEPROM to RAM 
1) Add JMP EXEC instruction at $0000. 
2) Override UART functions for speed. 
3) Preload BASIC program in memory.
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Already loaded into memory.



• Play w/ a wide range of processors and software from 50yrs ago.


• Design your “hardware” and hack it till cows come home.


• Invent your own “peripherals” with zero cost $ (DMA, UART, I/O)


• Play w/ cpu bus interface timings to see where cpu breaks.


• Print low level bus activity cycle by cycle.


• Be creative and squeeze out every clock for processor speed.



Special Thanks to Mark G. Arnold (MGA)
• We have a rich computer history. As time goes on, naturally, companies 

shutdown, people leave, devices and files get fewer and even get lost.


• We can not steal their hard work just because they are not around.


• Companies and authors open-sourcing their commercial products is valuable. 
It enables new generation to experience and appreciate their products.


• I want to give special thanks to Mark G. Arnold (MGA) and the late Nat 
Wadsworth for enabling me to port SCELBAL to Retroshield 8008.


• I’m sure they weren’t expecting SCELBAL to “gain” marketshare after 50 yrs.



What’s next for me?

• Every year I tell myself I will be done…


• 2025: Working on next batch of processors


• Transputer T805, T425, T225.


• Intel 8080 (to complete the Intel series)


• Texas Instruments TMS9995


• Holding pattern: NS32016, 8X305, DEC T-11, Fairchild F8, Motorola 6800

Credit Wikipedia


