Accessionindex: TCD-SCSS-T.20121208.043

Accession Date: 8-Dec-2012

Accession By: Dr.Brian Coghlan

Object name: Western Digital WD90 Pascal Microeagin

Vintage: ¢.1979

Synopsis: Commercial microcoded high-level languagehine to execute Pascal p-
code, based on WD9000 chipset developed for LSk&& VAX 11/780 Console
Processor elsewhere in collection). S/N: 668.

Description:

This unusual commercial microcoded high-level laaggimachine was designed to
execute Pascal p-code. It was based on same W)@kt that was developed
€.1978 by Western Digital for the DEC LSI-11 (se&X/11/780 Console Processor
elsewhere in collection). The WD90 was introducgd\testern Digital in 1979.

WD-9000 five chip microprocessor chip set was basethe MCP-1600 chipset for
the LSI-11, with a four-phase 3MHz clock. Early CBtards had poor power and
ground layouts, leading to a justified reputationdnreliability. The CPU chipset
included a 16-bit Datapath Chip containing the wsode decoder, ALU and register
file, a Control Chip containing the portions of #@ntrol processor and 1/O logic and
the microinstruction counter, and 4kB of microcét®eM in three MICROM Chips,
each 512 x 22-bits. The five chips are intercorgtd an 18-bit microinstruction
bus. The p-code interpreter was implemented imtloeocode ROM, so the p-code
was, effectively, its native (virtual) machine larage, referred to variously as the
pseudo-machine or p-machine. The WD90 was thedmstmercial microprocessor
to include floating-point instructions without goseate FPU.

Typically the WD90 was sold with 64kB of RAM (32kb6-bits, in 32 x 16kbit
DRAMS), but could accommodate 128kB by piggybaclertta DRAM and
modifying the PCB layout. The last 2kB of RAM adskespace were reserved for
memory mapped I/O. There were two RS-232 seriadbparDB-25 Centronics printer
port, and a floppy disk interface for up to fou2%-inch or 8-inch soft sectored floppy
disk drives, single or double sided, single or dew®nsity, packaged in a separate
unit of the same size as the WD-90 that sadly basurvived.

It ran the UCSD Pascal operating system (UCSD pe8ys special release 11, which
was not available for any other platforms, althotlghOS itself was portable and
highly machine-independent. This OS was developyeddnneth Bowles et al at
University of California, San Diego (UCSD), basedtbe Zurich Pascal-P2 release
by Niklaus Wirth’s group. The UCSD p-System wag-sempiling and self-hosting.
The OS allowed the system to copy itself to a RABk@nd transfer control to it,
with a big speed improvement that enabled its Rascapiler to compile programs
much faster than contemporary microcomputers.cluoted extensions to standard
Pascal fotJnits andStringsthat influenced the design of the Ada languagd, an
indeed an Ada compiler was developed by TeleSofth® WD90. James Gosling
also cites UCSD Pascal as a key influence on thgef the Java virtual machine.



The WD90 documentation is properly part of the datare category of this catalog,
but is listed here too for convenience.

Accession | ndex Object and I dentification

TCD-SCSS-T.20121208.043.0f ' WD90 Pascal MicroenGimassis.

S/N: 668

TCD-SCSS-T.20121208.043.0¢ WD90 Pascal Microengm&er Supply.

SIN: ???

TCD-SCSS-T.20121208.043.08 WD90 Pascal Microengfd®0006-E CPU board.

S/N: 1297

TCD-SCSS-V.20151001.001 Western Digital Corporatwwid/90 Pascal Microengine

Pascal Operations Manudfor UCSD Pascal), 1979, also
Change Notice 79127, Pascal Microengine Computer$)s
Manual both published by Western Digital, ah@-bit
Microprocessor Set, NMOS, Pascal Microengine, W00
Electronic Design, Vol.24, pp.102-103, 22-Nov-1979.

TCD-SCSS-V.20151001.002

Report, Second EditiphSBN 0-387-90144-2, Springer-
Verlag, New York, 1974.
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See the extensive set of documents in the relatddrfin this catalog.

Reference ManuaincludingPascal Microengine Computer,

Kathleen Jenkins and N&&lirth, Pascal User Manual and




Figure 1: WD90 Pascal Microengine top front view

Figure 2: WD90 Pascal Microengine three-quarterhigear view
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Figure 4: WD90 Pascal Microengine manufacturingdab
Model: WD90, S/N: 668



FLOPPY DISK

Figure 5: WD90 Pascal Microengine left rear view
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Figure 6: WD90 Pascal Microehrgriné'bo'ttom view; iflation and power transistors
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Figre 8a: WD90 Pascal Microengine CPU board
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Figure 8b: WD90 Pascal Mic
Figure 9: WD90 Pascal Microengine WD9000 CPU chipteseup
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Flgure 11: WD90 Pascal Mlcroengme I/O chips clgseu
Far left: BR1941-L06 dual baud rate clock generator
Left: WD1931-B, centre: WD1931-B0O (both UARTS)

Right: Intel P8255A parallel 110
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Flgure 12 WD90 Pascal Mlcroengme floppy disk a:oher closeup
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Figure 13: WD90 Pascal Microengine floppy disk cohér closeup
Left: WD1691U floppy disk extra logic, top: FD17902 floppy disk controller
Beneath: WD1883 DMAC direct memory access controlle



Figure 14: WD90 Pascal Microengine BR1941-L06 chelid rate clock generator
closeup

igure 15: WD90 Pascal Micrbengine WD2083U-04 clgse
(part of the interrupt logic)
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Figure 16: WD90 Pascal Microengine WD1691U flopmskdextra logic closeup



Figure 18: WD90 Pascal Microengine CPU board mawtidiaing label
Model: WD90006-E, S/N: 1297
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Figure 9: WD
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Pascal Microengine Reference Mdnua



Figure 20: Change Notice 79127, Pascal Microenddmmputer User’'s Manual



Figure 21: 16-bit Microprocessor Set, NMOS, Paddatroengine, WD9000, page 1




Figure 21: 16-bit Microprocessor Set, NMOS, Paddaroengine, WD9000, page 2




Figure 23: Pascal User Manual and Report, Seconitidid



