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Object name: Western Digital WD90 Pascal Microengine 
Vintage: c.1979 
Synopsis: Commercial microcoded high-level language machine to execute Pascal p-
code, based on WD9000 chipset developed for LSI-11 (see VAX 11/780 Console 
Processor elsewhere in collection). S/N: 668. 
 
Description: 
This unusual commercial microcoded high-level language machine was designed to 
execute Pascal p-code. It was based on same WD9000 chipset that was developed 
c.1978 by Western Digital for the DEC LSI-11 (see VAX 11/780 Console Processor 
elsewhere in collection). The WD90 was introduced by Western Digital in 1979. 
 
WD-9000 five chip microprocessor chip set was based on the MCP-1600 chipset for 
the LSI-11, with a four-phase 3MHz clock. Early CPU boards had poor power and 
ground layouts, leading to a justified reputation for unreliability. The CPU chipset 
included a 16-bit Datapath Chip containing the microcode decoder, ALU and register 
file, a Control Chip containing the portions of the control processor and I/O logic and 
the microinstruction counter, and 4kB of microcode ROM in three MICROM Chips, 
each 512 x 22-bits. The five chips are interconnected to an 18-bit microinstruction 
bus. The p-code interpreter was implemented in the microcode ROM, so the p-code 
was, effectively, its native (virtual) machine language, referred to variously as the 
pseudo-machine or p-machine. The WD90 was the first commercial microprocessor 
to include floating-point instructions without a separate FPU. 
 
Typically the WD90 was sold with 64kB of RAM (32k x 16-bits, in 32 x 16kbit 
DRAMs), but could accommodate 128kB by piggybacking extra DRAM and 
modifying the PCB layout. The last 2kB of RAM address space were reserved for 
memory mapped I/O. There were two RS-232 serial ports, a DB-25 Centronics printer 
port, and a floppy disk interface for up to four 5.25-inch or 8-inch soft sectored floppy 
disk drives, single or double sided, single or double density, packaged in a separate 
unit of the same size as the WD-90 that sadly has not survived. 
 
It ran the UCSD Pascal operating system (UCSD p-System), special release III, which 
was not available for any other platforms, although the OS itself was portable and 
highly machine-independent. This OS was developed by Kenneth Bowles et al at 
University of California, San Diego (UCSD), based on the Zurich Pascal-P2 release 
by Niklaus Wirth’s group. The UCSD p-System was self-compiling and self-hosting. 
The OS allowed the system to copy itself to a RAM disk and transfer control to it, 
with a big speed improvement that enabled its Pascal compiler to compile programs 
much faster than contemporary microcomputers. It included extensions to standard 
Pascal for Units and Strings that influenced the design of the Ada language, and 
indeed an Ada compiler was developed by TeleSoft for the WD90. James Gosling 
also cites UCSD Pascal as a key influence on the design of the Java virtual machine. 



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

Accession Index Object and Identification 
TCD-SCSS-T.20121208.043.01 WD90 Pascal Microengine Chassis. 

S/N: 668 
TCD-SCSS-T.20121208.043.02 WD90 Pascal Microengine Power Supply. 

S/N: ??? 
TCD-SCSS-T.20121208.043.03 WD90 Pascal Microengine WD90006-E CPU board. 

S/N: 1297 
TCD-SCSS-V.20151001.001 Western Digital Corporation, WD/90 Pascal Microengine 

Reference Manual, including Pascal Microengine Computer, 
Pascal Operations Manual (for UCSD Pascal), 1979, also 
Change Notice 79127, Pascal Microengine Computer Users 
Manual, both published by Western Digital, and 16-bit 
Microprocessor Set, NMOS, Pascal Microengine, WD9000, 
Electronic Design, Vol.24, pp.102-103, 22-Nov-1979. 

TCD-SCSS-V.20151001.002 Kathleen Jenkins and Niklaus Wirth, Pascal User Manual and 
Report, Second Edition, ISBN 0-387-90144-2, Springer-
Verlag, New York, 1974. 
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See the extensive set of documents in the related folder in this catalog. 



 
Figure 1: WD90 Pascal Microengine top front view 

 

 
Figure 2: WD90 Pascal Microengine three-quarter right rear view 

 



 
Figure 3: WD90 Pascal Microengine rear view 

 

 
Figure 4: WD90 Pascal Microengine manufacturing label 

Model: WD90, S/N: 668 
 



 
Figure 5: WD90 Pascal Microengine left rear view 

 

 
Figure 6: WD90 Pascal Microengine bottom view, ventilation and power transistors 

 



 
Figure 7: WD90 Pascal Microengine internal front view 

CPU board withdrawn showing power supply at inside rear 
 

 
Figure 8a: WD90 Pascal Microengine CPU board 

 



 
Figure 8b: WD90 Pascal Microengine CPU board 

 

 
Figure 9: WD90 Pascal Microengine WD9000 CPU chipset closeup 

 



 
Figure 10: WD90 Pascal Microengine DRAM closeup 

 

 
Figure 11: WD90 Pascal Microengine I/O chips closeup 

Far left: BR1941-L06 dual baud rate clock generator 
Left: WD1931-B, centre: WD1931-B00 (both UARTs) 

Right: Intel P8255A parallel I/O 



 

 
Figure 12: WD90 Pascal Microengine floppy disk controller closeup 

 

 
Figure 13: WD90 Pascal Microengine floppy disk controller closeup 

Left: WD1691U floppy disk extra logic, top: FD1791A-02 floppy disk controller 
Beneath: WD1883 DMAC direct memory access controller 

 



 
Figure 14: WD90 Pascal Microengine BR1941-L06 dual baud rate clock generator 

closeup 
 

 
Figure 15: WD90 Pascal Microengine WD2083U-04 closeup 

(part of the interrupt logic) 
 

 
Figure 16: WD90 Pascal Microengine WD1691U floppy disk extra logic closeup 
 



 
Figure 17: WD90 Pascal Microengine CPU board bottom view 

 

 
Figure 18: WD90 Pascal Microengine CPU board manufacturing label 

Model: WD90006-E, S/N: 1297 
 



 
Figure 19: WD/90 Pascal Microengine Reference Manual 

 



 
Figure 20: Change Notice 79127, Pascal Microengine Computer User’s Manual 

 



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



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



 
Figure 23: Pascal User Manual and Report, Second Edition 

 


