
H ardw are  RNG k it:
Sch e m atic:

Parts  Lis t:
Capacitors :
C1         0.1 uF      
C10        10 nF       
C12        100 nF      
C13        4.7 uF      
C2         0.1 uF      
C3         1 uF        
C4         1 uF        
C5         1 uF        
C6         1 UF        
C7         10 uF (or s ubs titute  4.7uF or 1uF)      
C8         22 pF       
C9          22 pF

Se m i/IC:
I1         ATMEGA8     
IC1        FT232RL
Q1         2n39 04      

Q2         2N39 04      
U1         74LS04      
U2         MAX232      

Mis c:
L1         INDUCTOR    
X1         CRYSTAL     
X2         USB-B-S     
P1         CONN_ 2 (pow e r conne ctor for e xte rnal)     
P2         CONN_ 5 (program m ing h e ade r)     

Re s is tors :
R1         10K         
R2         15K         
R3         2.7K        
R4         2.7K        
R5         10K         



Place m e nt:

De s cription:
"Th is  circuit us e s  avalanch e  nois e  in a re ve rs e -bias e d PN junction, th e  e m itte r-bas e  junction of th e  firs t 
trans is tor. Th e  s e cond trans is tor am plifie s  it. Th e  firs t tw o ALS04 inve rte rs  are  bias e d into a line ar re gion 
w h e re  th e y act lik e  op am ps , and th e y am plify it furth e r. Th e  th ird inve rte r am plifie s  it s om e  m ore ..."

[W ill W are ]

Th e  RS232 IC is  us e d to ge ne rate  a 20V pote ntial for th e  trans is tor. Th e  w h ite  nois e  s pe ctrum  s h ould be  flat 
w ith  no one  fre q ue ncy dom inating. Th is  w h ite  nois e  s ignal is  s q uare d up by th e  inve rte r and s am ple d by th e  
ATm e ga8 on a s ingle  digital input pin. Tth e  s ignal is  als o route d to pin 32 (INT0) for alte rnative  code  
functionality. A s im ple  program m ing h e ade r allow s  for H EX upload of s am pling and s e rial code . Th e  board is  
attach e d by w ay of USB s e rial inte rface  and outputs  a s tre am  of random  byte s .

Cons truction note s :
Follow  place m e nt diagram  w ith  USB conne ction to th e  le ft as  above . Start by s olde ring all SMD/s urface  
m ount com pone nts  firs t. Finally s olde r jum pe r w ire s , program m ing h e ade r and USB conne ctor. Pay atte ntion 
to polarity of capacitors  (e le ctrolytic), and orie ntation of ICs  (s e e  dots  or inde nts  m ark ing), and th e  tw o 
2n39 04 trans is tors  (th e s e  are  th e  re ve rs e  of indicate d above  - th e  back s  are  facing th e  oth e r w ay). Once  th e  
board is  as s e m ble d it m us t be  program m e d and fus e  bits  s e t as  follow s :

avrdude  -c avris p2 -p m 8 -P /de v/ttyUSB0 -U flas h :w :code .h e x



fus e s :

avrdude  -p m 8 -u -c avris p2 -t -v -v

w  lf 0 0xff

w  h f 0 0xdf

Re fe re nce s :
h ttp://1010.co.uk /te ch _ note s 2.h tm l

h ttp://w w w .h crs .at/

h ttp://w w w .cryoge nius .com /h ardw are /rng/

h ttp://w w w .ciph e rs byritte r.com /RES/NOISE.H TM

h ttp://robs e w ard.com /itp/adv_ te ch /random _ ge ne rator/

h ttp://noos ph e re .prince ton.e du/

h ttp://w w w .baudline .com /




