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Object name: Arduino shield for Signetics 2650

Vintage: 2025

Synopsis: A board that enables execution of sofivegrthe 2650, an early 8-bit
microprocessor designed by John Kessler modelledieiBM 1130.

Description:

This Retroshield 2650 is one a series of Arduineldl fetroshield$ designed by
Erturk Kocalar [1] to not only host early micropessors but also to execute their
original native software, an approach he has tertBeshdboarding in Software”.

The RetroShield 2650 [2] is a daughter card thagpinto an Arduino Mega [3] or
Teensy [4], see Fig.1. The Signetics 2650 microggsor [5] executes native 2650
code while the Arduino emulates 2650 system harelwilre choice of emulated
2650 system hardware is done by uploading releAedhtino code. This enables the
experience of old computer systems, the learnirigwflevel aspects of the early
microprocessors, the keeping of valuable histosocéiware alive, and even changing
original native software simply by changing C caa¢he Arduino IDE, and use with
other Arduino shields and libraries.

The Arduino Mega is an inexpensive platform withéMHz CPU that allows the
retroshield’s early microprocessor to run at alguto 400kHz, with over 200kB of
emulated ROM and about 6kB of emulated RAM (reseydkB for the Arduino
stack/heap). Peripherals like a UART, PIA, Timéc, ean be emulated by the
Arduino, and other Arduinshieldscan be used to add new features. The Arduino
Mega operates at 5V TTL levels. The retroshieldyplinto the Arduino Mega digital
input/output connector.

The Teensy is a more expensive but faster platfeitna 600MHz CPU that allows
the retroshield’s early microprocessor to run #tdpeed (e.g. 1MHz), with over
512kB of emulated ROM. Emulated RAM capacity degenwl the Teensy version,
256kB for Teensy 3.5 or 3.6, 1MB for Teensy 4.Intludes a microSD slot that can
be used to emulate disk drives. Other peripheiledsal UART, PIA, Timer, etc. can

be emulated by the Arduino, and other Ardusideldscan be used to add new
features. The Teensy operates at 3.3V, but plugsaiTeensy daughter card designed
by Erturk Kocalar that provides onboard 3.3V-to-5VL level shifting & vice-versa.
The retroshield then plugs into that daughter gatle same way that it would into

an Arduino Mega digital input/output connector.

The Signetics 2650 was an early microprocessogdei@signed by John Kessler and
Kent Andreas in 1972, that was modelled on the IBN30 minicomputer, although
the eventual resemblance was not obvious, anditffattunately included memory
segmentation into 8kB pages out of a limit of 32KBnemory [5][6][7][8]. However,

it did have nice features such as an on-chip saadkvectored interrupts, and was a
purely static design (hence the clock could belsistepped for debugging software),
manufactured using nMOS technology and only needisigpgle 5V supply. But
because it wasn’t manufactured until 1975, whenend@veloped architectures like
the Intel 8080 and Motorola 6800 had emerged,utdcaot compete as successfully



as it may have in 1972. It is rumoured that Sigrsethips were not renowned for
their long lifetimes due to metalisation creep attier issues, but that has not been
confirmed. RetroShield 2650 was the first of thieaghield series. This retroshield
will work with an Arduino Mega 2560 or Teensy 3bit not other Teensy versions
due to their weak processor output buffers anadocompatible port assignments. The
design files for the Retroshield 2650 are at [9].

The Retroshield 2650 can execute the SigneticsuBipkebugger, and also some
programs (go_away, guessing_game, nim) from th& p@blication Getting Into
Microprocessorg10][11]. The Retroshield 2650 software is at [12]

An alternative retro 2650 has been implementedyusiRaspberry Pi RP2350B that
can execute the Signetics Monitor ROM, Pipbug, @tftello (aka Reversi), hosted
by an RP2350B application IcePi written in Oberging the Astrobe IDE [13].

Many thanks to Brian Coghlan and Erturk Kocalardonating this item.

The homepage for this catalog islatps://www.scss.tcd.ie/SCSSTreasuresCatalog/
Click 'Accession Index1st column listed) for related folder, '‘&bout'for further guidance.
Some of the items below may be more properly pastlter categories of this catalog,
but are listed here for convenience.

Accession I ndex Object with I dentification

TCD-SCSS-T.20250921.002 | Arduino shield for Signetics 2650. A board thatleles execution of
software by the 2650, an early 8-bit microprocesssigned by John
Kessler modelled on the IBM 1130, 2025.

TCD-SCSS-T.20250921.001 | Signetics 2650 and associated chips. An early &laroprocessor
designed by John Kessler modelled on the IBM 128Q5.

TCD-SCSS-X.20250916.001 | Dr.Brian Coghlan's Collection of Early Microprosess. An extensive
and nearly complete set of unused 1970s micropsocehips, most
accompanied with documentation, some with dematistréoards. 1971
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Figure 1: Signetics 2650 chip die micrograph (frovikipedia).
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Figure 2: Signetics 2650 architecture (from Phi)ips



Signetics 2650 registers

1 1 1110000 0 0 0 0 0 0 ;igncc
4 3 2 10098765 4 3 2 1 ¢ f(biposiion)

Main general purpose registers

Alternate general purpose registers

Instruction Address register

Subroutine return address stack

Figure 3: Signetics 2650 registers (from Wikipedia)




sense [ 1| [40] FLAG
ADR 12[Z 33] Vee
ApA 113 | 38] cLock
aoR 10 [4_| 37] PAUSE
ADR 9 [ 36] GPACK
aon 8 [6 | [35] AUN/WATT,
.I.DRTE 34] iNTaCK
aors (8 33] pBUS 0
aors 9 32] DBUS 1
ADR 4 [0 31] beus 2
apr 3 [17 30] DBUS 3
acnz2 [z 23] pBUS 4
aor1[13 78] DBUS 5
apro[1a 27] pBUS 6
ADREN [15] I2‘__15] DBUS 7
RESET [16 25) GBUSEN !
INTREQ [17 24| oPREQ
ADR 14 - D/C 18 73] Rrw
ADR 13 - E/NE [19 22| WRP
M6 [20] 21] GND

Figure 4: Signetics 2650 pinout (from Philips).
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Figure 8: 8bitforce Retroshield 2650 schematic.




