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AD2000-M RFID Lock 



Inspecting the board 



Voltage Regulator 

Å78M05 

ÅGet the datasheet 



Datasheets 

ÅMany components have standard part 
numbers across manufacturers 

ÅComponents are well documented, can find 
the datasheets online 

Å7805 datasheet 

78M05.pdf


Microprocessors 
The W78E054D/W78E052D/W78E051D series is an 8-bit 
microcontroller which can accommodate a wider 
frequency range with low power consumption. The 
instruction set for the W78E054D/W78E052D/W78E051D 
series is fully compatible with the standard 8051. The 
78E054D/W78E052D/W78E051D series contains 
16K/8K/4K bytes Flash EPROM programmable by 
hardware writer; a 256 bytes RAM; four 8-bit bi-
directional (P0, P1, P2, P3) and bit-addressable I/O ports; 
an additional 4-bit I/O port P4; three 16-bit 
timer/counters; a hardware watchdog timer and a serial 
port. These peripherals are supported by 8 sources 4-
level interrupt capability. To facilitate programming and 
verification, the Flash EPROM inside the 
W78E054D/W78E052D/W78E051D series allows the 
program memory to be programmed and read 
electronically. Once the code is confirmed, the user can 
protect the code for security. 



Integrated Circuits 
άIŜȄ LƴǾŜǊǘŜǊέ  - chip with six logic gates, logical negation. 



Memory 

 



Capacitors 

ÅStore charge 

ÅPower Conditioning 

ÅResonating (with an  
inductor or IC) 

 

 



Resistors 

ÅVoltage Dividers 

ÅProtection (limit current flow) 

ÅPull-up or Pull-down 
Weakly pulls the voltage of the wire 
towards voltage or ground. 
 

+ signal means connected to voltage 

- signal means connected to ground 

high impedance means not connected 



Surface Mount Resistors 

 



Relay 

ÅSwitch ς turns a high voltage & current on/off 
with a low (logic) voltage signal 

ÅPhysical connection (solenoid magnet), click 
sound when activated. 



Diode 

ÅAllow current to only flow one direction 

ÅClamp only allow voltages above/below a 
certain threshold 

ÅhŦǘŜƴ ǳǎŜŘ ǘƻ ǇǊƻǘŜŎǘ L/ΩǎΣ ŜǘŎΦ 

Å[95Ωǎ  



Crystal 

ÅA crystal oscillator is an electronic oscillator 
circuit that uses the mechanical resonance of 
a vibrating crystal of piezoelectric material to 
create an electrical signal with a very precise 
frequency. 

ÅActs as the clock for the  
Microprocessor 

Å12Mhz hereĄ 



Transistor 

ÅGate that changes the 
amount of current that 
flows through based on 
changes to the current or 
voltage on another pin 

ÅUsed as switches 

ÅUsed as amplifiers 

 



Tool: Multitester 

ÅTest voltage between two points 

ïAn active data line will often show 
a voltage between ground and +V 

ÅTest resistance between two  
points 

ÅAlso test current, batteries,  
transistors 



Finding Interesting Signals 

ÅWith the board running, probe different pins 
on the Microprocessor 

ïPin 16  
shows 2.9V 



Tools: Logic Analyzer 
ÅMeasure the logic on 8 separate lines 

ÅI get by with cheap knock-off 

ÅMore MHz better 

ÅSome include  
digital oscilloscope 



Grounding 

ÅServes as a reference ς what is the voltage as 
compared to Ground? 

ÅDifferent circuit boards may be powered from 
different power supplies. 
ï[ƛƪŜƭȅ ǿƻƴΩǘ ŜƴŘ ǳǇ ǿƛǘƘ ǘƘŜ άǎŀƳŜέ ƎǊƻǳƴŘΦ 

ÅUsually you can and do want to connect the 
grounds of different board together to create a 
common ground.   
ïe.g. connect the ground of the RFID lock to the 

Arduino ground 



Logic Analyzer Demo 



RFID Research: Manchester Encoding 

ÅEM400 Cards use Manchester encoding 



EM 400 RFID Protocol 

 


