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Intel 8008 (1971) 
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Silicon and polysilicon
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Some interesting chips



HP Nanoprocessor (1974)



Register storage: one bit







8-bit register



16 registers



Die photo by
Pauli Rautakorpi,
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First FPGA: XC2064 (1984)
Programmed via proprietary
bitstream



CLBs and routing vs tiles



CLBs and routing vs tiles



Configuration memory
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Lookup Table (LUT)



Routing: switch matrix





Looking at ROMs



Sinclair Scientific Calculator (1974)

Reprogrammed        
TI 0800 4-function 
calculator chip to 
support trig, log. 
How?



TMS 0805
calculator
chip

siliconpr0n.org

http://siliconpr0n.org/archive/doku.php?id=mcmaster:ti:tmc0805nc


Can see bits in 
the 320-word 
instruction ROM

siliconpr0n.org

http://siliconpr0n.org/archive/doku.php?id=mcmaster:ti:tmc0805nc


Decimal 
algorithms

Trig: repeated 
rotates by .001 rad

Log: powers of 0.99

Built instruction-level simulator

More info: righto.com/sinclair

http://righto.com/sinclair


Intel 8086 (1978)



Intel 8086 microcode



Intel 8086 microcode

reenigne.org/blog/8086-microcode-disassembled

000 R     -> tmpb      4   none  WB,NX       0100010??.00  MOV rm<->r
001 tmpb  -> M         4   none  RNI                       
002                    6   W     DD,P0                     
003 IJ    -> tmpa      5   UNC   EAOFFSET                  [SI]
004 IND   -> R         4   none  RNI         010001101.00  LEA
005                                                        
006                                                        
007                                                        
008 M     -> tmpa      1   XI    tmpa        000???0??.00  alu rm<->r
009 R     -> tmpb      4   none  WB,NX                     
00a SIGMA -> M         4   none  RNI      F                
00b                    6   W     DD,P0                     
00c Q     -> tmpbL     0   L8       2        0100000??.00  alu rm,i
00d Q     -> tmpbH                                         
00e M     -> tmpa      1   XI    tmpa, NX                  



Intel 8087
Floating point coprocessor



Constant ROM



Constant ROM



Constant ROM

Pi in binary: 11.001001...



Counterfeits



64-bit bipolar RAM



Photo: Robert Baruch
project5474.org

Original Suspect



ROM



Touch-Tone phone chip
ROM

ROM
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8086 processor



Original Suspect



Original Suspect



HP real-time clock module

Nanoprocessor

TI watch chip



OriginalOriginal
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Looking at chips yourself

555 timer



How to get to the die?

Photo: zeptobars

Hard way: boil chips in sulfuric / nitric acid

http://zeptobars.com/en/read/how-to-open-microchip-asic-what-inside


Hacksaw 
(jeweler’s saw) 
or chisel

Acid-free way: chips without epoxy



Shines light from above
through lens

Die photos: Metallurgical microscope





Stitch photos together for high-resolution



Hugin takes some practice

Tip: have lots
of overlap between 
images

More info: righto.com/hugin

http://righto.com/hugin


Motorola 6820 PIA chip





74181 ALU



zeptobars.com, visual6502.org, siliconpr0n.org

Getting started: download die photos



Blog: righto.com
ken.shirriff@gmail.com
Twitter: @kenshirriff
This talk: righto.com/2020.pdf


