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Inter-Office Memorandum 

TOT Ethernet  Watchers  Dalet a.d.  VI Id .  lun. ,  
a .u .c .  MMDIIXXVII 

FromT  David Boggs and 
Bob Metcalfe  

Subject t  Aether-retendum 
ab NOVIS II  

Local i oni Coyote Hil l  

Organizationt Pare 

v c o n v  
A L I V U A  

=s rr.=:= rr,r ™ —-
chaining feature  which was added af ter  the memo was d.s t rubuted.  

The MK II  NOVA Ethernet  is  a  bi-direct ional  f*  to 'V^v^Tts* own 
data  channel  logic  for  t ransmit  and receive al low.  J  ^  ^  
messages.  Data  and command chaining J h° d d r e s s  r e c o g n i t ion/f i l ter ing 
been implemented In h o r d w a r e -  n  t a n d a r <J  ^ Ethernet  dest inat ion address  

recogni tUan" f i l ter ing,  giving i t  a  capabi l i ty  s imilar  to  the lock/unlock feature  of  the  

MCA. 

Data  and command chaining work In the  fol lowing way.  Insteadof ' loading a  word 
count  and buffer  s tor t ing address ,  the  address  o  rd crhalndIs  loaded.  

consecut^e ̂ increasing"addresses*^"command pair  with a  Ze,o word conn,  

°hiTcr,,rranV f̂: — 

Tit t recause 

complet ion bi ts  se t  in the  s ta tus  word.  

t  r i rAR nnri  orAR) and word count  regis ters  (IWCR 
"d  U,o urngth Of the  packet  can be 

al l  completed data  blocks plus  the number of  words processed in the  curren 
hlock. ,  which is  
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rv(CAR-3)-WCR. 

The number thus calculated can be very misleading if the Interface Is still running, 
or halted due to an abnormal condition. Prophesy and entrall reading are not 

recommended. 

Address recognition and message filtering is accomplished in the,r«ceiver ^ 
specifying an 8 bit address or the condition promiscuity for each of the two 
address helds of the first word of an Ethernet packet. Specifymg promiscuity for 
em/er of the Lids makes that half of the address a "wild card" - anything in that 
field of an incoming packet matches. Packets with a zero destination byte^ are 
called broadcast packets, and always match whatever destination conditions 
were specified by the receiver. The destination address is fixed by an 8 bit 
switch register in hardware; the source address is an 8 bit register loadable from 
software. If the receiver is listening, a message will be accepted if the following 

conditions are satisfied: 

(brdcst % destprom % destmatch) & (srcprom % srcmatch) 

Any packet heard by. the receiver which does not meet these conditions will be 
fqnoredSTART forces the receive, to be destination specific and source 
promiscuous. IOPLS starts the receiver with the most recent od res 
specifications (ala MCA). 

To moke it possible to boot over the Ethernet, if a START is issued after an 
and before a DOA to the receiver, scatter-write is disabled in the ^ceh/er an 
instead it will accept an Infinite (65 K word) message and store it: startm9 
location 0. This Is the sequence of events that would be P«'°™ed by puMng 
the receiver device address in the switch register and mashing the Nova s 
program load button: It is hoped that this combination is suffic.entiy d.fferent 
from normal use that it will be hard to accidentally do this The transmitter 
not have this capability (or latent trap as the case may be). 

TRANSMITTER - Device Code 74, Mask bit 0 

START Count down to zero and attempt to transmit 
CLEAR Resets device 
IOPLS unused 
IORST Resets device 

DIA Read Output Command Address Register (OCAR) 
DIB Read Output Word Count Register (OWCR) 
DIC Read Transmitter Status 

structure TRANSMITTER STATUS: 
[ 
DAR byte 
GO bit 1 
ODL bit 1 
COLL bit 1 
OG bit 1 
EOCB bit 1 
unused bit 3 
3 

//Destination Address Register 
//Gravity Detect. 1 if you have an Ethernet 
//Output Data Late 
//COLLision - transmit attempt failed 
//OutGone - transmitter stopped 
//End Of Command Block 
//unused 

DOA Load OCAR 
DOB Load Count Down Register (bits 0-7 ignored) 
DOC unused 
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Gravity Detect will be one as long as 1) you posess an Ethernet interface with 
power applied and 2) the Law of gravity holds. Absense of Gravity Detect is 
cause for grave concern. ODL means the output buffer went dry before the end 
of the command chain was reached because the device could not get enough 
data channel cycles. This Is the symtom that will occur if command chains get too 
baroque. The COLLision bit indicates that a collision occurred on the last transmit 
attempt. A new random countdown must be loaded, OCAR must be reinitialized, 
and the transmitter restarted. See the authors for details on random countdown 
generation. The algorithm is expected to evolve with time. OG and EOCB will both 
be one upon successful completion of a transmission. If the tranmsission was 
aborted, EOCB may be zero. If OG is ever 0 at the end of a successful or aborted 
transmission, call an Ethernet repairman immediately. 

RECEIVER - Device Code 73, Mask bit 0 

START Clear DPROM, set SPROM, START receiver 
CLEAR Reset device, do not modify state of address recognition logic 
IOPLS START receiver, do not modify state of address recognition logic 
IORST Arm the BOOT mechanism, reset device 

Read /nput Command /ddress Register (ICAR) 
Read /nput Word Count Register (IWCR) 
Read Receiver Status 

D / A  
DIB 
DIC 

structure RECEIVER STATUS: 
[ 
SAR byte //Source Address Register 
GD bit 1 //Gravity Detect 
IDL bit 1 ///nput Data Late 
CRCZ' bit 1 //1 means checksum error 
IG bit 1 ///nGone - packet ended. 
EOCB bit 1 //End Of Command Slock 
IT bit 1 ///llegal Termination 
DPROM bit 1 //Destination PROMiscuous 
SPROM bit 1 //Source PROM iscuous 
] 

DOA LOAD ICAR 
DOB unused 
DOC Set Address Recognition/Filtering Logic 

structure ADDRESS LOGIC: 
[ 
SAR byte 
unused bit 6 
DPROM bit 1 
SPROM bit 1 
] 

//Source Address Register 
//unused 
//make Destination PSOAfiscuous 
//make Source PRO/Wiscuous 

Input Data Late indicates inability to get enough data-channel cycles. The 
receiver buffer overflowed, so the packet should be ignored. An occasional data 
late is not cause for concern on a machine with many data-channel devices. If 
CRCZ' Is one, a data checksum error has occurred, and the packet should be 
ignored. This checksum is computed by the transmitter during the serializing 
operation and appended to the end of the transmission. The receiver recomputes 
it during the deserializing process, and checks for equality. Since this only 
assures correctness through the ether and the serial parts of the interface, 
users are advised to include a software checksum on all packets they value. 
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The checksum generated by the hardware is  ent i re ly  invis ible  a t  the sof tware 
level  except  for  the  CRCZ* bi t  in  the  receiver  s ta tus  word.  IG indicates  
complet ion of  a  packet .  If  EOCB is  one,  the end of  the  command chain was 
encountered,  and IG wil l  general ly  be zero Indicat ing that  there  was st i l l  data  
coming in .  A message exact ly  as  long as  the sum of  the  lengths  of  a l l  the  data  
blocks in  a  command chain wil i  cause both of  these bi ts  to  be set ,  but  in  most  
cases  EOCB is  an indicat ion of  buffer  overf low.  Since packets  on the Ethernet  
are  composed of  1G bi t  words,  the hardware checks al l  packets  to  make sure  
they end on word boundries .  If  the  IT bi t  i s  se t ,  the packet  did not  end on a  word 
boundry and should be Ignored.  

ECCE ! 
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Inter-Office Memorandum 

To Nova Ethernet Debuggers Date 27 April 75 

From David Boggs Location Palo Alto 

Subject NEDP Program Organization Pare 

XEROX 

NEDP, the Nova Ethernet Debugging Program does just what its name says: 
helps debug Nova Ethernets. It is written mostly in BCPL with a smathering 
of assembly language. The user interface is patterned after EDP, the Alto 

Ethernet Debugging program. 

This program was written assuming a fast output device; some of the more 
involved commands produce long-winded replys. You will be sorry if all you 
have is a teletype. For the sake of brevity, familiarity with the operation 

of the Nova Ethernet Interface is assumed. 

The top level prompt is ">". Commands are triggered by the first letter of 
the command name. Keys that do not correspond to legal commands are 
ignored. Typing <space>, <esc>, or <del> aborts the command and exits to 
the top level of the command parser. Typing "?" at any point will cause a 
list of the legal commands for that context to be printed. Some tests have 
no logical end - they continue running until a key is struck, at which point 
the test is stopped and the command parser is invoked. 

Several entities repeatedly referenced in the following command description 
need definition. The program maintains queues of 'buffers'. A buffer 
consists of two parts: a header containing control information, and a body 
into which incoming data is written or from which outgoing data is read. 
Commands are provided for setting and reading all of the useful items in the 
header. The 'last input buffer' (LIB) and 'last output buffer' (LOB) are 
the buffers most recently processed by a test. 'Templates' define the 
contents of parts of a buffer. There are currently two types of template: 
Command chain templates and packet templates. A command chain template 
is a 'relocatable' command chain - addresses are expressed as small offsets. 
A packet template specifies the body of an output packet. When the program 
is initialized, the templates are set to default values which experience has 
shown to be most generally usefull. 'Switches' are boolean statics 
controlling aspects of the global behavior of the program such as 
suppressing error messages so that test loops run fast enough to sync a 

scope on. 

The following paragraphs describe the operation of the commands in detail. 
Following that is a skeleton list of the command structure. 

R - STATIC REGISTER TESTS. The static register tests load random numbers 
into the program accessable registers, read them back and check for 
equality. This will find bad bits in the registers, bus multiplexors and bus 
drivers. "A" or "F" tests the Address Filtering registers - the Source 
Address Register (SAR), the Source PROMiscuous bit (SPROM), and the 
Destination PROMiscuous bit (DPROM). "I" tests the Input Command Address 
Register (ICAR). "0" tests the Output Command Address Register (OCAR). 
"C" tests all of the registers. If an error is detected and the SCOPE switch 



i s  f a l s e ,  t h e  v a l u e  w r i t t e n  i n t o  t h e  r e g i s t e r ,  t h e  v a l u e  r e a d  b a c k ,  a n d  t n e i r  
X O R  a r e  p r i n t e d .  A t  t h i s  p o i n t  y o u  c a n  l o o p  r e a d i n g  a n d  w r i t i n g  t h e  f a i l i n g  
v a l u e ,  c o n t i n u e  t h e  t e s t  w i t h  m o r e  r a n d o m  n u m b e r s ,  o r  s t o p  a n d  r e t u r n  t o  
t h e  c o m m a n d  p a r s e r .  

B  -  F i n d  t h e  B U F F E R S .  T h i s  i s  u s e f u l  o n l y  f o r  d e b u g g i n g  N E D P .  I t  s e a r c h e s  
t h e  q u e u e s  c h e c k i n g  f o r  b u f f e r s  t h a t  m a y  h a v e  g o t t e n  l o s t .  

D  -  D E B U G G E R .  T h i s  t o o  i s  m o s t l y  u s e f u l  f o r  d e b u g g i n g  N E D P .  I t  c a u s e s  
t h e  p r o g r a m  t o  e n t e r  D D T .  F i r s t  a  c h e c k  i s  m a d e  t o  s e e  i f  a  b r e a k p o i n t  i s  
s e t ,  a n d  i f  s o  i t  e x e c u t e s  i t .  I f  n o  b r e a k p o i n t  i s  s e t ,  a  G O T O  m u s t b e  
e x e c u t e d  t o  e n t e r  t h e  d e b u g g e r  a n d  i t  i s  n o t  p o s s i b l e  t o  r e s u m e  e x e c u t i o n ,  
b u t  o n l y  t o  r e s t a r t  t h e  p r o g r a m .  I n  t h i s  c a s e  i t  i n f o r m s  y o u  w h e r e  t o  s e t  a  
b r e a k p o i n t  s o  t h a t  f u t u r e  c a l l s  o n  t h e  d e b u g g e r  a r e  c o r o u t i n e  c a l l s .  I n  
a d d i t i o n  i t  t e l l s  y o u  w h e r e  t h e  p r o g r a m  s t a r t s  s o  t h a t ,  t h e  b r e a k p o i n t  s e t ,  
t h e  p r o g r a m  c a n  b e  r e s t a r t e d  w i t h o u t  r e t u r n i n g  t o  t h e  D O S  e x e c .  I t  u u i  
w a s  n o t  l o a d e d ,  i t  t e l l s  y o u  a n d  p u n t s ,  r e t u r n i n g  t o  t h e  c o m m a n d  p a r s e r .  
N o r m a l l y  t h e  b r e a k p o i n t  i s  s e t  a n d  a  ' b r e a k  f i l e '  i s  m a d e ,  s o  t h a t  t h e  
p r o c e s s ' o f  s e t t i n g  t h e  d e b u g g e r  e n t r y  b r e a k p o i n t  a n d  r e s t a r t i n g  t h e  p r o g r a m  
i s  o n l y  d o n e  o n c e  b e f o r e  t h e  p r o g r a m  i s  r e l e a s e d  f o r  g e n e r a l  u s e .  

T  -  T O G G L E  a  s w i t c h .  T h i s  f l i p s  o n e  o f  t h e  g l o b a l  s w i t c h e s .  I f  t h e  s w i t c h  
w a s  t r u e ,  i t  b e c o m e s  f a l s e  a n d  v i c e - v e r s a .  C u r r e n t l y  t h e r e  a r e  t h r e e  
s w i t c h e s :  S c o p e ,  V e r b o s e ,  a n d  R a n d o m .  I f  t h e  S c o p e  s w i t c h  i s  t r u e ,  a l l  
p r i n t o u t  d u r i n g  e x e c u t i o n  o f  a  t e s t  i s  s u p p r e s s e d  a n d  e r r o r s  w h i c h  w o u l d  
n o r m a l l y  s t o p  t h e  t e s t  d o  n o t .  T h i s  i s  u s e f u l  o n c e  y o u  k n o w  a n  e r r o r  i s  
o c c u r i n g  a n d  y o u  w a n t  t o  l o o k  a t  i t  w i t h  a  s c o p e .  I f  t h e  V e r b o s e  s w i t c h  i s  
t r u e ,  a  n u m b e r  o f  p a r a m e t e r s  w h i c h  a r e  n o r m a l l y  d e f a u l t e d  a t  t h e  b e g i n n i n g  
o f  t h e  I n p u t ,  O u t p u t  a n d  L o o p b a c k  t e s t s  a r e  e x p l i c i t l y  p r o m p t e d  f o r .  
V e r b o s e  =  f a l s e  i s  e q u i v a l e n t  t o  r e s p o n d i n g  w i t h  < c r >  t o  a l l  o f  t h e  q u e s t i o n s  
a s k e d  i f  V e r b o s e  =  t r u e .  I f  R a n d o m  i s  t r u e ,  p a c k e t s  o f  r a n d o m  l e n g t h  f u l l  
o f  r a n d o m  n u m b e r s  a r e  u s e d  i n  t h e  O u t p u t ,  L o o p b a c k  a n d  E c h o  U s e r  t e s t s .  
T h e  p a c k e t s  a r e  f i l l e d  w i t h  t h e  p a c k e t  t e m p l a t e ,  a n d  t h e n  n  t h e r e  i s  r o o m ,  
p a d d e d  w i t h  r a n d o m  n u m b e r s .  

S  -  S E T  p a r t  o f  t h e  b u f f e r  h e a d e r .  F o u r  t h i n g s  c a n  b e  s e t :  T e m p l a t e s ,  
P a r t n e r ,  I n i t l o a d ,  a n d  F i l t e r i n g  s p e c s .  I f  a  t e m p l a t e  i s  t o  b e  s e t ,  y o u  m u s t  
s p e c i f y  w h e t h e r  i t  i s  f o r  c o m m a n d  c h a i n s  o r  o u t p u t  p a c k e t s .  A  c o m m a n d  
c h a i n  i s  p a r t  o f  t h e  h e a d e r  o f  a  b u f f e r .  T h e r e  i s  s p a c e  f o r  u p  t o  t e n  
' b l o c k s ' .  A  b l o c k  i s  e i t h e r  a  ' l i n k  b l o c k *  o r  a  d a t a  b l o c k  .  A  l i n k  b l o c k  
c o n t a i n s  t h e  n u m b e r  o f  t h e  b l o c k  w h e r e  t h e  c o m m a n d  c h a i n  i s  c o n t i n u e d  
( m u s t  b e  l e s s  t h a n  1 0 ) .  N o  c h e c k  i s  m a d e  o n  w h e t h e r  t h e  t a r g e t  b l o c k  i s  
a l r e a d y  i n  u s e .  A  d a t a  b l o c k  c o n t a i n s  a n  o f f s e t  i n t o  t h e  b o d y  o f  t h e  b u f f e r  
a n d  t h e  n u m b e r  o f  w o r d s  t o  r e a d  o r  w r i t e  s t a r t i n g  a t  t h a t  o f f s e t .  A  d a t a  
b l o c k  w i t h  a  z e r o  w o r d  c o u n t  t e r m i n a t e s  t h e  c h a i n .  N o t e  t h a t  i s  i s  p o s s i b l e  
t o  s e t  u p  c o m m a n d  c h a i n  l o o p s  a n d  o t h e r  r i d i c u l o u s  s i t u a t i o n s  w h i c h  t h e  
h a r d w a r e  w i l l  h a p p i l y  e x e c u t e ,  h a n g i n g  t h e  d a t a  c h a n n e l  a n d  k i l l i n g  t h e ^  
m a c h i n e .  B e f o r e  u s i n g  t h i s  c o m m a n d ,  p r i n t  t h e  t e m p l a t e  f o r  c o m m a n d  c h a i n s  
t o  g e t  a n  i d e a  o f  w h a t  o n e  l o o k s  l i k e .  T h e  o u t p u t  t e m p l a t e  i s  a  l i s t  o f  
w o r d s  w h i c h  i s  u s e d  t o  f i l l  o u t p u t  p a c k e t s .  I t  i s  p o s s i b l e  t o  s e t  t h e  l e n g t h  
o f  t h e  t e m p l a t e ,  a n d  c h a n g e  a n  a r b i t r a r y  n u m b e r  o f  w o r d s  b e g i n n i n g  a t  a n  
a r b i t r a r y  o f f s e t  i n  t h e  t e m p l a t e .  T h e  ' P a r t n e r '  i s  t h e  a d d r e s s  t o  w h i c h  
o u t p u t  p a c k e t s  w i l l  b e  d i r e c t e d  d u r i n g  t h e  O u t p u t  a n d  E c h o  U s e r  t e s t s .  A  
p a r t n e r  o f  0  ( b r o a d c a s t )  i s  n o t  a l l o w e d .  ' I n i t l o a d '  s e t s  t h e  i n i t i a l  v a l u e  o f  
t h e  l o a d  -  t h e  m a s k  u s e d  t o  g e n e r a t e  r a n d o m  r e t r a n s m i s s i o n  i n t e r v a l s .  
( 1 6 - I n i t l o a d )  i s  t h e  n u m b e r  o f  c o n s e c u t i v e  c o l l i s i o n s  b e f o r e  a  l o a d  o v e r f l o w  
happens. The 'Filtering specs' are the contents of SAR, SPROM and DPROM. 

Q  -  Q U I T .  C l e a n s  u p ,  p u t s  D O S  b a c k  t o g e t h e r  a n d  e x i t s  t o  t h e  D O S  e x e c .  
< c t 1 A >  w i l l  e x i t  i n  a  c l e a n  w a y  t o o .  



!  -  I N I T I A L I Z E .  C l e a n s  u p  t h e  q u e u e s  a n d  i n i t i a l i z e s  a l l  u s e r  s e t a b l e  
v a l u e s  t o  t h e  d e f a u l t s  i n  f o r c e  w h e n  t h e  p r o g r a m  w a s  s t a r t e d .  

N  -  R e a d s  t h e  s e r i a l  N U M B E R  o f  t h e  i n t e r f a c e  ( D A R )  a n d  p r i n t s  i t  o u t .  

P  -  P R I N T .  P r i n t s  m a n y  t h i n g s :  P a c k e t s ,  I n i t l o a d ,  F i l t e r i n g  s p e c s ,  
C o m m a n d  C h a i n s ,  S t a t i s t i c s ,  a n d  T e m p l a t e s .  P r i n t  P a c k e t s  p r i n t s  L I B  a n d  
L O B  a n d  t h e i r  X O R .  I f  t h e  l a s t  t e s t  t o  r u n  w a s  O u t p u t ,  t h e n  t h e r e  w i l l  n o t  
b e  a  l a s t  i n p u t  b u f f e r ,  s o  n o  i n p u t  p a c k e t  i s  p r i n t e d .  P r i n t o u t  c a n  b e  
s t o p p e d  b y  h i t t i n g  t h e  s p a c e  b a r  a t  a n y  t i m e .  Y o u  m u s t  ' l e a d '  i t  a  l i t t l e  
t h o u g h ,  s i n c e  t h e  o u t p u t  i s  b u f f e r e d ,  a n d  t h e  b u f f e r  m u s t  d r a i n  b e f o r e  
p r i n t o u t  c e a s e s .  I f  y o u  m i s s  y o u  c a n  a s k  i t  t o  p r i n t  i t  a g a i n .  P r i n t  
p a c k e t s  w i l l  t r y  i t s  b e s t  t o  g e t  s o m e t h i n g  p r i n t e d ,  e v e n  i f  t h e  c o m m a n d  
c h a i n s  a r e  d e f e c t i v e .  P r i n t  I n i t l o a d  a n d  P r i n t  F i l t e r i n g  s p e c s  d o  t h e  o b v i o u s  
t h i n g s .  P r i n t  C o m m a n d  c h a i n s  a s k s  y o u  t o  s p e c i f y  t h e  i n p u t  o r  o u t p u t  
c h a i n ,  a n d  t h e n  p r i n t s  t h e  ' r e a l '  c h a i n  f o r  L I B  o r  L O B .  T h e  ' r e a l '  c h a i n  h a s  
b o u n d  a d d r e s s e s  a s  o p p o s e d  t o  a  t e m p l a t e  w h i c h  h a s  r e l o c a t a b l e  a d d r e s s e s .  
P r i n t  S t a t i s t i c s  p r i n t s  a  s u m m a r y  o f  a l l  t h e  s t a t u s  w o r d s  r e t u r n e d  d u r i n g  
t h e  p r e v i o u s  t e s t  a n d  s h o u l d  b e  t h e  f i r s t  t h i n g  l o o k e d  a t  w h e n  a  t e s t  f a i l s .  
P r i n t  T e m p l a t e  a s k s  y o u  t o  s p e c i f y  C o m m a n d  c h a i n  o r  p a c k e t  t e m p l a t e  a n d  
t h e n  p r i n t s  t h e  r e q u e s t e d  o n e .  

T h e  f o l l o w i n g  t e s t s  a r e  t h e  r e a l  ' c o r e '  o f  N E D P .  T h e y  a l l  k e e p  a  r u n n i n g  
c o u n t  o f  t h e  n u m b e r  o f  t i m e s  a n  a t t e m p t  t o  p e r f o r m  t h e  t e s t  w a s  m a d e ,  t h e  
n u m b e r  o f  t i m e s  t h e  a t t e m p t  s u c c e e d e d ,  a n d  t h e  n u m b e r  o f  t i m e s  i t  f a i l e d .  
F o r  e a c h  6 4  s u c c e s s e s ,  a  " ! "  i s  p r i n t e d .  F o r  e a c h  f a i l u r e  a  c r y p t i c  
a b b r e v i a t i o n  i s  p r i n t e d ,  a n d  f o r  a n y  f a i l u r e  f o l l o w i n g  a  s u c c e s s ,  a  
c h a r a c t e r  i s  p r i n t e d .  A  l i s t  o f  t h e  c r y p t i c  a b b r e v i a t i o n s  a n d  w h a t  t h e y  
m e a n  f o l l o w s  t h e  c o m m a n d  l i s t .  A l l  o f  t h e s e  t e s t s  r u n  u n t i l  a  k e y  i s  h i t  o r  
s o m e  u n r e c o v e r a b l e  d i s a s t e r  o c c u r s .  W h e n  o n e  o f  t h e  t e s t s  i s  s t o p p e d ,  t h e  
n u m b e r  o f  a t t e m p t s ,  s u c c e s s e s ,  a n d  f a i l u r e s  i s  p r i n t e d .  

I  -  I N P U T  t e s t .  S t a r t s  u p  t h e  r e c e i v e r  w i t h  t h e  c u r r e n t  f i l t e r i n g  s p e c s  a n d  
s u c k s  i n  p a c k e t s .  

0  -  O U T P U T  t e s t .  S t a r t s  s e n d i n g  p a c k e t s  t o  t h e  p a r t n e r .  I f  n o  p a r t n e r  
h a s  b e e n  s p e c i f i e d ,  i t  p r o m p t s  f o r  o n e .  I f  t h e  r a n d o m  s w i t c h  i s  t r u e ,  t h e  
p a c k e t s  a r e  o f  r a n d o m  l e n g t h  a n d  f i l l e d  o u t  w i t h  r a n d o m  n u m b e r s  p a s t  t h e  
e n d  o f  t h e  t e m p l a t e .  

L  -  L O O P B A C K  t e s t .  S t a r t s  u p  t h e  t r a n s m i t t e r  s e n d i n g  t o  t h e  r e c e i v e r .  T h e  
r e c e i v e r  i s  m a d e  s o u r c e  s p e c i f i c  s o  t h a t  i t  w i l l  n o t  b e  b o t h e r e d  b y  o t h e r  
m a c h i n e s  s e n d i n g  p a c k e t s  t o  i t .  T h e  i n c o m i n g  p a c k e t s  a r e  c h e c k e d  f o r  m a t c h  
a g a i n s t  t h e  o u t g o i n g  p a c k e t s .  I f  t h e  c o m p a r i s o n  f a i l s  a n d  S c o p e  i s  f a l s e ,  
t h e  t e s t  i s  s t o p p e d  s o  t h a t  t h e  p a c k e t s  c a n  b e  p r i n t e d  a n d  t h e  f a i l i n g  b i t s  
l o c a t e d .  

E  -  E C H O  t e s t s .  T h e r e  a r e  t w o  e c h o  t e s t s :  E c h o  U s e r  a n d  E c h o  S e r v e r .  
E c h o  U s e r  i s  t h e  s a m e  r o u t i n e  a s  t h e  l o o p b a c k  t e s t  e x c e p t  t h a t  a  p a r t n e r  
o t h e r  t h a n  ' s e l f '  i s  u s e d ,  a n d  t h e  c h e c k  o n  i n p u t  t i m e o u t s  i s  r e l a x e d .  I f  n o  
p a r t n e r  h a s  b e e n  s e t ,  t h e  p r o g r a m  p r o m p t s  y o u  f o r  o n e .  E c h o  S e r v e r  i s  t h e  
o t h e r  e n d :  i t  t u r n s  o n  t h e  r e c e i v e r  a n d  s e n d s  a n y  p a c k e t  o f  t y p e  E C H O M E  
b a c k  t o  i t s  s o u r c e  h a v i n g  c h a n g e d  t h e  t y p e  t o  I M A N E C H O .  I f  t h e  p a c k e t  w a s  
r e c e i v e d  d a m a g e d ,  i t  s e n d s  b a c k  a  t w o  w o r d  p a c k e t  o f  t y p e  I M A B A D E C H O .  

?  -  P r i n t s  t h e  l e g a l  c o m m a n d s  i n  t h e  c o n t e x t  i n  w h i c h  t h e  ?  w a s  t y p e d .  



n - Static Register Tests 
A|F - SAR,SPROM,DPROM 
I - ICAR 
0 - OCAR ,• LV 
c _ aii of the above Cycliciy 

B - Find the Buffers 

D - Debugger 
T - Toggle the 

S - Scope switcn 
V - Verbose switch 
R - Random switch 

S - Set 
T - Template tor 

C - Command Chains 
p - output Packets 

p - Partner 
I - In it load 
F - Filtering specs 

? - Initialize NEDP 
N - serial Number is 
p  - Print 

p - Packets 
I - Initload 
p - Filering specs 
C - Command Chains 

I - Input 
0 - Output 

S - Statistics 
T - Template for 

C - Command Chains 
p - Packets 

1 - Input Test 
0 - Output Test 
L - Loopback Test 
E - Echo Test 

U - user 
S - Server 

? - rnmmand list 

-- Cryptic abbreviations 

s •. «ttwsss£r-
s~.;» 

Ot - Output timeout Transmr ^ received a packet 

U "source bad!°goi a packet from some^ I ̂  &S X DECHO 
Type bad; got a message wro g y expected it to be 

Length bad; message is except scope is true 
Data compare error; would stop excep 

ago 

S 
T 
L 
D 





Inter-Office Memorandum 

To Versatronics 
Date November 17, 1976 

From David Boggs 
Location Coyote Hill 

Subject Nova Ethernet Assembly 
Organization Pare 

)X 

Filed on: <Boggs>NEthAsm.bravo 

Here are some notes on the assembly of the Nova Ethernets. 

The grey capacitors must be seated flush to the board to meet component hetght requrreme^ 

Jtrip^must'be^ent^before^solde^ng^^B^iT^ng^rdter ToMerTng^retfk^the^egs off. 

There are a few traces to be cut and wires to be added. The traces to be cut are marked w.th re 

adhesive arrows. 

ON THE SOLDER SIDE: 

CUT the trace from 10N-2 (to a nearby feedthrough). 
ADD a wire from 10N-2 to 1°N~3- n 
ADD a wire from 6J-6 to 7D-12 and 7D 13. 
ADD a wire from 7D-11 to 7C-11. 

ON THE COMPONENT SIDE: 

AZ I wire from 12=11 S *e" feed thro ugh just under the edge of 

CUT the trace from'Th if feedthrough (under chip 5-J - see example 

ADD a wke 'from 5N-12 to the feedthough between 
pins 13 and 14 of chip 3-F (see example board). 

There should be extras of nearly every part. If any shortages arise, or you have any questions, 

call: 

David Boggs or 
494-4365 

Darlene Ward-Williams 
493-4374 



Inter-Office Memorandum 

To M & M Designs Date 14 February 1975 

From David Boggs Location Coyote Hill 

Subject Nova Ethernet Change Organization Pare 

XEROX 

Filed on: < B o g g s > 2 -14-75NEthMods.bravo 

There are a few changes to the Nova Ethernet as well. Some of them correspond to the 
changes you made to the Alto Ethernet. 

1) Remove the signal Carrier' from the B input of 1-shot 10-N (pin 2). Tie the input to a 
pull up net (such as PU7). 

2) Add another 7438 with its output tied to XDATA* (in parallel with Connect the 

in puts together and to COLL. There are two free 7438s at position 7D. 

31 Renlace the piece of tape from 3D-14 to the feed-through located about l/2.'nch ^b^ 
it It must have peeled off while the film was being made. It is on the check print, bu 
on the film. 

The pages containing the affected signals are attached. The signals and changes are shown 
in red. 

0 



Inter-Office Memorandum 

To File Date May 28, 1977 

From David Boggs Location Coyote Hill 

Subject Nova Ethernet Device Codes Organization Pare 

XEROX 

Filed on: <Boggs>NEthDevCodes.bravo 

To use more than one Nova Ethernet interface in the same machine, the device codes of all 
but one of the boards must be changed. This memo describes the installation of switches to 
accomplish this. 

Parts required 

2 AMP hexidecimal rotary switches, part number 53137-1. 
#30 insulated wire 
waxed cable lacing string 

Installation 

Install the switches in board positions 8N and 9N, with the screw slots facing the board 
stiffener Cut the traces between pin 7 and pin 8 (ground) on both board positions. Dn 

two holes in the stiffener so that a small screw driver can be inserted to turn the switches. 
Tie the wires together with lacing string so that they lie flat on the board among 
components. 

Wiring 

Note that the switches are installed upside down in the board. All numbers will refer to pin 
positions on the board, not the switches. 

Install the following jumpers: 

N-9 I 
use inside row of holes 

use outside row of holes 

9N-12 to 9N-9 1 
9N-11 to 9N-10 1 use 
9N-3 to 9N-8 1 

9N-3 to 9N-11 1 
9N-4 to 9N-12 1 use 

Cut the following traces: 

, trace leaving 7A-5 before the feed through (solder side) 
f trace entering 7A-12 (component side) 



trace from 7B-1 to 6D-6 between the feed throughs (component side) 

Install the following wires: 

7A-5 to 9N-14 
7A-12 to 9N-6 
7B-1 to 9N-7 | use the feed through holes 
6D-6 to 9N-9 I mentioned above 

This completes the modification of the logic which responds to INTA instructions. 

Add add the following wires: 

4D-3 to 8N-14 (msb center pole) 
5C-1 to 8N-3 
5C-2 to 8N-4 

4D-11 to 8N-6 
5A-9 to 8N-11 
5A-8 to 8N-12 

4D-4 to 8N-7 (Isb center pole) 
5A-5 to 8N-10 
5A-6 to 8N-9 

Cut the following traces: 

trace leaving 5A-6 
trace leaving 5A-8 
trace leaving 5C-2 

This completes the modification of the device select logic 



ETHERNET TRANSCEIVER ELECTRICAL CHARACTERISTICS 

1.0 Station 

1.1 Input:- XDATA 
1.11 Resistance: 132 ohms nominal 
1.12 Logic: Negative ("0" volt) true 
1.13 Interface: 5 volt TTL compatible 

1.2 Outputs:- 'TROTHSR 8a TRDATA 
1.21 Type of drive: Open, collector 
1.22 Low state current sinking: 48 ma max. 
1.23 Logic: Positive (> 2 volts) true 
1.24 Interface: 5 volt TTL compatible 

2.0 Ether 

2.1 Input:- ETHER 
2.11 Resistance: > 100k ohms 
2.12 Capacitance: < lOpf 
2.13 Bias current: < -lpua 
2.14 Max. input voltage without damage: +10 volts, -.4 volts 

2.2 Output:- ETHER 
2.21 Drive voltage: +3 volts (Nominal) into 37*5 ohms 
2.22 Rise & Pall times: 12ns typical 
2.23 Waveform: Pulse 

\ 

2.3 Power shut down at output incase of catastrophic failure at 
output stage: 

3.0 Transceiver. 
3.31 Frequency range: 1.3 to 3-3 DIHz 
3.32 Duty cycle range: 30% to 70% or 140 ns whichever is closer to 
3.33 Waveform: Pulse 
3.34' Ether ground potential noise immunity: 50 volts DC reducing 

to 15v peak to peak at 100k Hz 
3-35 Power requirement: +15 volts _+ d.70 <& 80 ma (typical) 

+ 5 vol^s + 3% § HO ma (typical) 
3.36 Operating temperature: ^10 C to 40 C 
3.3? Storage temperature: 0WC to 50 C 
3-38 Size: 2)4" H x 4" W" x 2/+" D 



ETHERNET STATION PARTS LIST 

Ckt No. Mfr * Part No. Description 

Resistors are fixed, composition/film, +5%» 1/^ watt unless otherwise 
indicated. 

R1 
R2 
K3 
E4 
R5 

R6 
R7 
R8 
R9 
RIO 

Rll 
R12 
R13 
R14 
R15 

630 ohm 
4.7k 
l.Sk 
2.2k 
270 

150 
680 
3-9k 
4?0 
470 

27k 
2.7k 
lk 
330 
220 

Capacitors 

CI El 
C2 El 
C3 Sp 
C4 Sp 
C5 Sp 

C6 Sp 
07 El 

Inductor 

DM-19-102J 
DM-15-270J 

196D106X9020JA1 
196D106X9020JA1 
196D106X9020JA1 

196D106X9020JA1 
DM-15-221J 

Mica lOOOpf 5% 500v 
Mica 27pf 5% 500v 
Tantalum lOuf 10% 20v 
Tantalum lOuf 10% 20v 
Tantalum lOuf 10% 20v 

Tantalum lOuf 10% 20v 
Mica 220pf 5% 500v 

LI 150uH 

Transformers 

fpj_ Power transformer 
rp2 Coupling transformer 
25 Coupling transformer 

Semiconductor devices 

D1 T'l • 1N914 Diode 
D2 TI 1N914 Dioae 

Q1 TI TIP3055 NPN power transistor 
Q2 TI TIP3055 NPN power transistor. 

IC1 TI SN75l^OP Dual line receivers 
IC2 TI 8N7438N ^uaa 2-Input + NAND Buffers 
IC3 TI SN7404N Hex' Inverters 



ETHERNET ETHER PARTS LIST 

J Ckt No. Mfr Part No. Description 

Resistors are fixed, composition/film, +5%, 1/4 watt unless otnerwise 
inaicatea. 

Ik ohm 
630 
27 
270 
150 

680 
^.7k 
-10k 
lk 
4.7 

330 
lk 
lk 
lk 
3-3k 

4.7 
1.5k 
18k 
100 
220 

lk 

R101 
R102 
R105 
El OH 
R105 

R106 
R107 
R108 
R109 
R110' 

Rill 
R112 
R115 
R114 
R115 

R116 
R117 
R118 
1*119 
R120 

R121 

Capac iters 

C101 El 
C102 El 
C103 Sp 
C104 Sp 
C105 Sp 

C106 Sp 
C107 Sp 

DM-15-270J 
DM-19-10^J 

196D106X9020JA1 
196D106X9020JA1 
196 D i 06X 9 02 0J A1 

196D106X9020JA1 
HY-360 

Mica 27pT 5% 500v 

Tantalum lOuf 10% 20v 
Tantalum lOuf 10% 20v 
Tantalum lOuf 10% 20v 

Tantalum lOuf 10% 20v 
Ceramic 0. luf 12v 

Semiconductor Devices 

CR101 F 1N4610 
CR102 TI 1N914 
CR103 TI 1N4001 
CR104 TI 1N914 
CR105 TI 1N914 

Dioae 
Diode 
Dioae 
Dioae 
Dioae 



ETHERNET IR PARTS LIST 

Ckt No. 

CRT 06 
CR107 
CR105 
CR109 
CRilO 

CR111 
CR112 
CRilJ 

4101 
4102 
4103 
4104 
4105 

ICiOl 
IC102 

LET101 

Mf r 

TIT 
X 

TI 
TI 
TI 
TI 

TI 
TI 
TI 

F 
F 
F 
F 
GE 

TI 
Sig 

Mo a 

Part No. 

1N914-
1N914 
IN 914 
1N914 
1N914 

1N914 
IN 914 
1N914 

2N5771 
2N4275 
2N4275 
2N4275 
D4*C2 

SN75140P 
N8T14B 

MV5024 

Description 

Diode 
Dioae 
Dioae 
Diode 
Dioae 

Diode 
Diode 
Diode 

PN? transistor 
NPN transistor 
NPN transistor 
NPN transistor 
PNP transistor 

Dual line receivers 
Triple line receivers 

Red light emitting diode 

•Note: 

El 
Sp 
TI 
F 
GE 
Sig 
Mon 

Elmenco 
Sprague Electric Co. 
Texas Instruments, Inc. Senileonauctor div. 
Fairchild Camera & Instrument Corp. Semiconductor div. 
General Electric Co. Semiconductor div. 
Signetics Corp. 
Monsanto Co.. LED div. 



To M & M Designs Date March 27, 1977 

From David Boggs Location Coyote Hill 

Subject Nova Ethernet Changes Organization Pare 

XEROX 

Filed on: <Boggs>3-27-77NEthMods.bravo 

Please make the following changes to the Nova Ethernet artwork, make a new set of 
filmwork, and then send us everything. I am sending my truth-copy of the logic drawings 
to aid making the changes. 

On page 8, Input Interrupt Logic, delete -InGone from 5H-4 and add the gate shown. 1 
used one of the spare positions, but if you can find an unused 7400 nearby, that would be 
better. Don't kill yourself trying, though. 

On page 12, Phase Decoder, change the pin spacing of CI, C2, and C3 to accomodate 
Nytronics deci-caps. Also add the three 10 pf caps at the R/C junction points on the 
1-shots. These should also be spaced for deci-caps. 

t )  
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Fitectrica! 

ft*Gurrting"| 
: : ̂  

The hexadecimal-rotary switch is 
• spectficgiiHrfesigriedno be mounted :-i 
into a pc bousd using the same 
packaging methodsastfor lG-lead 
ICVTor board mounting, AMP has ' 
av'siigbie a wide, selection of 
packaging devices^ asshovvn; below. t 

included the number of the catalogs 
contaiRfng.detaiieci.specifications k 
o'"ch'.'.i -'•tr'suiacproriticu8'' 
1 c at -lugs are available, 
wo: AMP Incorporated, ;' 

One- and Two-Piece 
IC Packaging Receptacles 
(AMPCatalog No. 425-2) 

Low Profile DIP Headers 
w/Solder Posts 

(AMP Catalog No. 491-9) 

Standard Profile DIP 
Headers with Solder Posts 
(AMPCatalog No. 491-9) 

Specifications 

Rated Load (@ 28 VDC, Resistive, Switching) . 100 MA 
Contact Resistance 50 Milliohms (Max.) 
Dielectric Strength 300 VAC 60 Hz 
Dc Insulation Resistance 1,000 Megohms 
Contact Material Phosphor Bronze, Gold-

. . _ . _ over-Nickel Plated 
Detent Release Torque 1 Oz -In (Min ) 
Life Expectancy ;; 2,000 Revolutions 

Truth Table 
(BCD and BCD Complement) 

Pin Configuration 

» = C0NNECTI0N 

Miniature Spring Sockets 
(AMP Catalog No. 414-5) 

Miniature Spring Socket 
Receptacles 

(AMP Catalog No. 414-5) 

Low Profile DIP Strips 
w/Solder Posts 

(AMP Catalog No 491-9) 

Standard Profile 
DIP Headers with 

TERMI-POINT Clip Posts 
(AMP Catalog No. 491-9) 

Standard Profite 
DIP Headers with 
Wrap-Type Posts 

(AMP Catalog No. 491-9) 



hexadecimal -
'•'Rotary Switch 
^|16-?Bo«ition;*4PQ"€ 

.features 
« SBa?,t«©SE-vfe$ -• • ••••>;•>• 
MMjg» 

%<- */f- : : ' 
pa' fecrow "Slot 'Actuatibr? %* 

i'irna?2lo;.:;i •' 

Switches 

^MflfUWlj 
"1K 

.900 MAX. 

MTG. H; 

(,A. 

The AMP Hexadecimal Rotary 
Switch is a 16 pin DIP package 
with 4 Form "C" switches which 
are operated by an 8-4-2-1 binary 
encoded cam. A screwdriver slot in 
the end turns the cam in either , 
direction to the desired "positive :•=• 
detent" setting. The setting is 
indicated by a pointer next to the 
slot, with associated legend per 
Truth Table. 
The hexadecimal switch is 

.especially designed for printed 
I circuit board mounting and is 

completely compatible with the 
latest packaging techniques. 
Input/output pins are spaced on 
.100" x .300" centers, allowing it 
to be mounted in a board by the 

normal methods used for 16-lead 
IC's. For board mounting, AMP has 
available a variety of packaging 
devices—receptacles, sockets, DIP 
headers, etc.—which also offer a 
choice of interconnections using 
soldered, wrap-type or TERMI-
POINT clip terminations. 
These features of the AMP 
hexadecimal rotary switch, coupled 
with a fully enclosed design that 
provides environmental protection 
for the surfaces of the gold plated 
phosphor bronze contacts, assure 
excellent electrical and mechanical 
performance as well as one of the 
most economical means of manually 
programming various types of 
electrical/electronic equipment. 

Copyright 1973 by AMP Incorporated. Harrisborg. Pa All International Rights Reserved. AMP Incorporated products covered by U S. and loteign patents and/or patents pending 

MP TERMI-P0INT— Trademarks ot AMP Incorporated 



* * * * * * * * * * * *  

PARTS LIST 

NAME: NOVA ETHERNET CONTROL CARD 
FILE: NETH.ASM 

ITEM NAME VENDOR 

1 BOARD,P.C. 
2 CAP, .0 IMF 
3 CAP, 10PF NYTRONICS 
4 CAP, 47PF 
5 CAP, 68PF 
6 CAP, 100PF 
7 CAP, 150PF NYTRONICS 
8 CAP, 270PF NYTRONICS 
9 CAP, 470PF NYTRONICS 
10 CAP, 1000PF NYTRONICS 
11 CAP, 6800PF 
12 CAP, 6.8UF.25V SPRAGUE 
13 IC 
14 IC FAIRCHILD 
15 IC TI 
16 IC TI 
17 IC TI 
18 IC TI 
19 IC TI 
20 IC TI 
21 IC TI 
22 IC TI 
23 IC TI 
24 IC TI 
25 IC TI 
26 IC TI 
27 IC TI 
28 IC TI 
29 IC TI 
30 IC TI 
31 IC TI 
32 IC TI 
33 IC TI 
34 IC TI 
35 IC TI 
36 IC TI 
37 IC TI 
38 IC TI 
39 IC TI 
40 IC TI 
41 IC TI 
42 RESISTOR 
43 RESISTOR 
44 RESISTOR 
45 RESISTOR 
46 RESISTOR 
47 RESISTOR 
48 RESISTOR 
49 RESISTOR 
50 RESISTOR 
51 RESISTOR-NET BECKMAN 
52 RESISTOR-NET BECKMAN 
53 DIODE 
54 CRYSTAL SENTRY 
55 16 PIN SOCKET AUGAT 
56 BUS BUSSCO 
57 BUS BUSSCO 
58 INJECTOR SOUTHCO 
59 RIVET SOUTHCO 
60 STIFFENER 
61 SCREW 

XEROX Palo Alto Research Center 

PART NUMBER QUANTITY COMMENTS 

CK06BX-103K 
1 
59 

DC-100K 3 DECI-CAP 
CK05BX-470K 2 
CK05BX-680K 1 
CK05BX-101K 13 
DC-151K 1 DECI-CAP 
DC-271K 1 DECI-CAP 
DC-471K 1 DECI-CAP 
DC-102K 1 DECI-CAP 
CK05BX-682K 1 

4 ORANGE DROP 
I3601/MD6300 4 NFIFO,PE1&2 
F9401 2 
SN7400 10 
SN7402 2 
SN7404 10 
SN7408 12 
SN7410 5 
SN7414 1 
SN7420 2 
SN7425 1 
SN7427 1 
SN7430 2 
SN7437 3 
SN7438 8 
SN7485 4 
SN7486 1 
SN74109 22 
SN74123 3 
SN74161 16 
SN74164 2 
SN74165 2 
SN74170 8 
SN74174 2 
SN74175 1 
SN74191 10 
SN74LS253 16 
SN74H01 1 
SN74H11 2 
SN74H21 2 
100-OHM,1/4W,5% 1 
120-OHM, 1/4W.57. 3 
200-0HM,1/4W,5% 2 
330-OHM,1/4W,5% 5 
390-OHM, 1/4W.57. 3 
IK, 1/4W.57. 21 
5.IK,1/4W,5% 3 
10K,1/4W,5% 1 
20K,1/4W,5% 2 
898-1-R1.OK 1 
899-1-R1.0K 4 
SILICON. 2 
SCM-16, 5.88MHZ 1 32 PF SHUNT 
516-AG10D 1 
B10200-1000-6-.500 12 
B10200-1000-14-.500 2 
90-0-6503-11 2 
90-0-5858-24 2 

1 

4-40x1/4 
1 
4 
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Xerox Corporation 
701 Couih Aviation Boulevard 
El Segundo. California 90245 
213 679-4511 
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6 N 0 V A  

* * * *  a n  i n t e r i m  r e p e a t e r  

A 4 = A 4 :  P L T  

A 9 = A 9 :  P L T  
A 1 0 = A 1 0 :  S N 7 4 1 2 3  
A 1 1 = A 1 1 :  S N 7 4 3 8  
A 1 2 = A 1 2 :  P L T  

A 1 7 = A 1 7 :  P L T  
A 1 9 = A 1 9 :  P L T  
@  

L X D A T A ' : A 9 . 1 0 , A 9 . 9 , A 1 1 . 3 , A 1 1 . 6 , A 1 7 . 3  
R X D A T A ' : A 1 2 .  1 0 , A 1 2 . 9 , A l l . 8 , A l l . 1 1 , A 4  .  3  

L 0 T H E R : A 9 . 1 3 . A 9 . 1 4 , A l l . 1 3 . A 1 7 . 7  
R O T H E R :  A 1 2  . 1 3 , A 1 2 . 1 4 , A 1 1 . 5 , A 4 . 7  

L R D A T A : A 9 . 1 5 . A 9 . 1 6 , A 1 0 . 2 , A 1 1 . 1 0 , A 1 7 . 5  
R R D A T A : A 1 2 . 1 5  ,  A 1 2 . 1 6 , A 1 0 . 1 0 , A l l . 2 , A 4 . 5  

L C A R R I E R : A 1 0 . 1 3 , A 1 1 . 4 . A 1 0 . 9  
R C A R R I E R : A 1 0 . 5 , A 1 1 . 1 2 , A  1 0 . 1  

L C A R R I E R ' : A 1 0  .  4 , A 1 1 . 1  
R C A R R I E R ' : A 1 0  . 1 2 , A 1 1 . 9  

P U  :  A 1 0 . 3 , A 1 0 . 1 1 . A 1 9 . 1  

V C C : A 9 . 1 , A 9 . 3 , A 9 . 5 , A 9 . 7 , A 1 9 . 1 6  
V C C : A 1 2 . 1 , A 1 2 . 3 , A 1 2 . 5 , A 1 2 . 7  

G N D : A 9 . 2 , A 9 . 8 , A 9 . 4  
G N D : A 1 2 . 2 , A 1 2 . 8 , A 1 2 . 4  
G N D : A 4 . 4 , A 4 . 6 , A 4 . 1 1 , A 4 . 1 4 , A 4 . 1 5  
G N D : A 1 7 . 4 , A 1 7 . 6 , A 1 7 . 1 1 , A 1 7 . 1 4 , A 1 7 . 1 5  

P L U S 1 5 : A 4 . 1 3 , A 1 7 . 1 3 , A 1 9 . 9  

: A 1 0 . 1 5 , A 9 . 1 2 . A 9 . 1 1  
: A 1 0 . 1 4 , A 9 . 6  

: A 1 0 . 7 , A 1 2 . 1 2 , A 1 2 . 1 1  
: A 1 0 . 6 , A 1 2 . 6  
@  



*  FILE CREATED 6-0CT-75 21:44:50 
*  REPET TOP WRAPS 

GND001 A9*2 to  Al*8 
GND002 A17*15 to  A9*8 
GND003 A12*8 to  A20*7 
GND005 A4* 11 to  A4*6 
GND005 A4* 4 to  A4* 14 
GND007 A17*6 to  
LCARRIER A10*13 to  A10*9 
LOTHER A9* 14 to  A9*13 
LRDATA A10*2 to  A9* 16 
LRDATA A9*15 to  A17*5 
-LXDATA A l l *6  to  A9*9 
-LXDATA A9* 10 to  A17*3 
PLUS15 A19*9 to  A17*13 
PU A10 *  11 to  A19* 1  
RCARRIER A10*5 to  A10* 1  
ROTHER A12*13 to  A12*14 
RRDATA A l l *2  to  A12*15 
RRDATA A12 *  16 to  A4*5 
-RXDATA A l l *13 to  A11 *  10 
-RXDATA A12* 10 to  A12*9 

M-'J * 7 T O  —  

VCC004 A12*7 to  A20*16 
VCC005 A12* 1  to  A11* 16 
XXX001 A9* 12 to  A9* 11 
XXX003 A12 *  11 to  A12* 12 

f i t f u l  



*  FILE CREATED 6-0CT-75 21:44:53 
*  REPET BOTTOM WRAPS 

GND001 A9*4 to  A9*2 
GND002 A17*14 to  A17*15 
GND002 A9*8 to  A10*8 
GND003 A12*4 to  A12*8 
GND004 A5*8 to  A12*2 
GND005 A5*7 to  A4* 11 
GND005 A4*6 to  A4*4 
GND005 A4* 14 to  A4* 15 
GND006 A18*7 to  A17* l l  
GND007 A17*4 to  A17*6 
LCARRIER A l l *4  to  A10*13 
-LCARRIER A11 *  1  to  A10*4 
LOTHER A11 *  15 to  A9* 14 
LOTHER A9* 13 to  A17*7 
LRDATA A11 *  12 to  A10*2 
LRDATA A9* 16 to  A9* 15 
-LXDATA A11*3 to  A11 *6 
-LXDATA A9*9 to  A9* 10 
PLUS15 A4* 13 to  A19*9 
PU A10*3 to  AlO*11 
RCARRIER A l l *14 to  A10*5 
-RCARRIER A11*11 to  A10*12 
ROTHER A l l *5  to  A12*13 
ROTHER A12*14 to  A4* 7 
RRDATA A10*10 to  A l l *2  
RRDATA A12*15 to  A12*16 
-RXDATA A4*3 to  A l l *13 
-RXDATA A11 *  10 to  A12*10 
v€C001 "  C  3 1 6  1 -to— —A19 1U'  
VCC002 A9*5 to  A9*7 
VCC003 A9*3 to  A9* 1  
VCC004 A12*5 to  A12*7 
VCC005 A12*3 to  A12* 1  
XXXOOl A lO* 15 to  A9* 12 
XXX002 A9*6 to  AlO*14 
XXX003 A10*7 to  A12*11 
XXX004 A12*6 to  A10*6 

Traces to  be cut  

A4*7 A9*7 A10*7 A4JL4* A9*8 A9*16 A12*7 A12*8 A12*16 
A17*7 A17-S A17 *  1"0 kW* A10«»-



*  FILE CREATED 6-0CT-75 21:44:  
*  REPET MAIN WIRELIST 

The ch ips run para l le l  to  the i r  

SUBCARDS A C 
B D 

0 17 

17 - -

16 - -

15 - -

14 - -

13 PLT PLT -

12 7438 PLT 

11 74123 -

10 PLT PLT 



$ $  + :  

6ND001:  

GND002 

GND003 

GND004 

GND005 

GND006 

GND007 

LCARRIER: 

-LCARRIER: 

LOTHER: 

LRDATA: 

-LXDATA: 

PLUS 15:  

PU:  

RCARRIER: 

-RCARRIER: 

ROTHER: 

RRDATA: 

-RXDATA: 

VCCOOl 

VCC002 

VCC003 

VCC004 

VCC005 

XXXOOl 

XXX002 

XXX003 

XXX004 

A9*4 A9*2 

A17*14 A17*15 

A12*4 A12*8 

A5*8 A12*2 

A5*7 A4* 11 

A18*7 A17* l l  

A17*4 A17*6 

A l l *4  AlO*13 

A11 *  1  A10*4 

A l l *15 A9* 14 

A11 *  12 A10*2 

A11*3 A11*6 

A4* 13 A19*9 

A10*3 A10* l l  

A11* 14 A10*5 

A11 *  11 A10*12 

A11 *5 A12*13 

AlO*10 A11*2 

A4 *  3  A11 *  13 

C3*16 A19*16 

A9*5 A9*7 

A9*3 A9*1 

A12 *  5 A12*7 

A12 *3  A12* l  

A lO*15 A9*12 

A9*6 AlO*14 

A10*7 A12* l l  A12*12 

A12*6 A10*6 

A l*8 

A9*8 A10*8 

A20*7 

A4*6 A4*4 

CI  *7 

A10*9 

A9*13 A17*7 

A9*16 A9*15 A17*5 

A9*9 A9*10 A17*3 

A17 *  13 

A19* 1  

A10* l  

A12*14 A4*7 

A12*15 A12*16 A4*5 

A11*10 A12*10 A12*9 

IL*  16 

IL*  16 

A20*16 

A11*16 

A9* 11 

A4*14 A4*15 

0 

0 

0 

0  

0 

0  

0  

0 

-128  

-144 

16 

32 

-960 

0 

32 

-128  

-144 

16 

32 

-960 

0 

0 

0 

0 

0 

0 

0  

0  

0  

$ 

1 

2 

3 

4 

5  

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

2 1  

2 2  

23 

24 

25 

26 

27 

28 

*  This  card uses 63 wi res 

Traces to  be cut  

A4*7 A9*7 A10*7 A4*8 A4*16 
A17*7 A17*8 A17*16 A19*7 A19*8 

A9*8 A9*16 
A19*16 

A12*7 A12*8 A12*16 



Al*8 GNDOOl 
A4*6 GND005 
A4* 14 GND005 
IL*16 VCC003 
A9*4 GMDOOl 
A9*8 GND002 
A9* 12 XXXOOl 
A9*  16 LRDATA 
A10*4 -LCARRIER 
A10*8 GND002 
A10*12 -RCARRIER 
A l l * l  -LCARRIER 
A l l *5  ROTHER 
A l l *12 LRDATA 
A11 *  16 VCC005 
A12*4 GND003 
A12*8 GND003 
A12*12 XXX003 
A12*16 RRDATA 
A17*5 LRDATA 
A17*13 PLUS15 
A19* 1  PU 
A20*16 VCC004 

A4*3 -RXDATA 
A4*7 ROTHER 
A4* 15 GND005 
A9* 1  VCC003 
A9*5 VCC002 
A9*9 -LXDATA 
A9* 13 LOTHER 
AlO* 1  RCARRIER 
A10*5 RCARRIER 
A10*9 LCARRIER 
A10*13 LCARRIER 
A l l *2  RRDATA 
A11*6 -LXDATA 
A l l *13 -RXDATA 
A12* 1  VCC005 
A12*5 VCC004 
A12*9 -RXDATA 
A12*13 ROTHER 
IL*  16 VCC002 
A17*6 GND007 
A17* 14 GND002 
A19*9 PLUS15 
Cl*7 GND007 

A4*4 GND005 
A4* l l  GND005 
A5*7 GND005 
A9*2 GNDOOl 
A9*6 XXX002 
A9* 10 -LXDATA 
A9* 14 LOTHER 
A10*2 LRDATA 
A10*6 XXX004 
A10*10 RRDATA 
A10*14 XXX002 
A11*3 -LXDATA 
A l l *10 -RXDATA 
A l l *14 RCARRIER 
A12*2 GND004 
A12*6 XXX004 
A12*10 -RXDATA 
A12*14 ROTHER 
A17*3 -LXDATA 
A17*7 LOTHER 
A17 *  15 GND002 
A19*16 VCC001 
C3*16 VCC001 

A4*5 RRDATA 
A4* 13 PLUS15 
A5*8 GND004 
A9*3 , ,  VCC003 
A9*7 VCC002 
A9* l l  XXXOOl 
A9*  15 LRDATA 
A10*3 PU 
A10*7 XXX003 
A lO*11 PU 
AlO*15 XXXOOl 
A11*4 LCARRIER 
A11*11 -RCARRIER 
A l l *15 LOTHER 
A12*3 VCC005 
A12*7 VCC004 
A12*11 XXX003 
A12*15 RRDATA 
A17*4 GND007 
A17 *  11 GND006 
A18*7 GND006 
A20* 7 GND003 
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27 JAN 77 ETHERNET Page 1 

39 

36 

32 

30 

38 

SYSCLK 

^[3] 3 
I3404 

8 

iF2[2] 1 

I3404 

8 

iF2[2] 1 I3404 

8 

^2[1] 10 

I3404 

8 

^2[1] 10 
I3404 

8 

F2[0] 5 

I3404 

8 

F2[0] 5 
I3404 

8 

I3404 

8 

TF1[3] 3 
I3404 

7 J 

-]F1[2] 1 

I3404 

7 J 

-]F1[2] 1 

J 

-]F1[2] 1 I3404 

7 

10 

I3404 

7 

10 10 
I3404 

7 

I3404 

7 

iF1[0] 5 
I3404 

7 

I3404 

7 

I3404 
CLK 7 

I3404 
CLK 8 

-ETAC 

PU 

1K@28/29 

PU 

1 K@28/29 

I3205 

AO 00 

A1 01 

A2 02 

29 03 

04 

E1 05 

E2 06 

E3 07 

,15 N.C 

14 

I3205 

AO 00 

A1 01 

A2 02 

19 03 

04 

E1 05 

E2 

E3 

06 E2 

E3 

15 N.C 

,14 N.C 

13 

1 2  

1 1 

,10 N.C 

J) N.C 

N.C 

99 
EMACT 

13205 

AO 00 

A1 01 

A2 02 

03 9 
04 

E1 05 

E2 06 

E3 07 

15 

13 

1 2  

10 

-EISFCT 

-ECBFCT 

-EBFCT 

-EEFCT 

-ERBFCT 

-EOSFCT 

-EODFCT 

-EWFCT 

-EPFCT 

-EILFCT 

-SIO 

-RSN 

-EM15 
H 43 

-EM 1 3 

-EM10 

-QT 
48 

49 
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-ERESET 

OKTORUN 

DBARC 

AUSYSCLK 

7437 

7408 

1 2  

7408 

-ARC 

ARC 

I t T SYSCLK 

13 
7437 

1 1 -SYSCLK 

OKTORUN 

.RESET 

-OUTGONE 

SYSCLK 4 

EPFCT 5 
1 1 

^ 

7437 

-INGONE 10 

-ICMD 12 

-OCMD 13-

4H21 

7437 
7404 

PU2 ,-Z. Pr 

-POST 

-OCDW 10 

-COLL 12 

_ 7404 
POST 

-WAKEET , 

-BNE 13 V 

-ETAC 1 2 20 

> 

-BNNE 

7400 

_7404 

7400 

IBUSY 

-WLF 13 

-BF 12 68 

' 

7408 

OBUSY 

-OEOT 

7400 

7410 

-IDR 

-ODR 

7400 

7408 

68 

NOT USED 

-DATA 

-EBFCT 

COLL 

POST 
-7404 

1 2  

10 

-NEXT[06A] 
NEXT 67 WAKEUP TYPE 

-NEXT[06A] 
00 DATA(CDW) 

01 POST 

8 -NEXT[07A] 10 COLL 

1 1 POST 

ALTO INTERFACE 



-ERBFCT 

-ECBFCT 

ICMD 

13 

7400 -NEXT[06A] 5 

1 1  

27 JAN 77 

7400 

7404 

44^0^ 
OCMD 1 

7400 

-BE 
^7404 

4>»i 

7400 

7410 

-NEXT[07A] ^ 

74H01 

6 

74H01 

-ETAC 

ETHERNET Page 3 

-NEXT[06] 

-NEXT[07] 

QH 
_-~KDATA 

-3oi 

7402 

EIDFCT 

w7404 
1 _\^2 -EIDFCT 

OSDATAG 2 
ISR[15] 3 
-XCLOCK 5 
RCLKP 6 
-OUTON 1 1 
-INON 10 
-CRCGO 14 

PU3 

1K@74/75 

1A 

1 B 

2A 

2B 

3A 

3B 

4A 

4B 

54 

1Y 

2Y 

3Y 

4Y 

S 

G 

7 1 ^ 
——C 

9 4 

12 10,. 
-v 

r* 
IBUSY 

F9401 

SDI SDO 

CLK 

CLR 

SR 

-AZ 

D1 

X 
53 

D9 Y 

Q8 Z 

13 

V 

CRCDATA 

-CRCZ 

BRANCH LOGIC 

I 25 >• 
SN[07] 15pr4 

I 24 
SN[06] 14 pr 4 

23 
, SNf05] ,13Pr4 

SN[04] -LI pr 4 

SN[03] .U.Pr4 

20 
SN[02] ,12Pr4 

SNfOI] ^ Pr 4 

18 
SN[00] 8 Pr 4 

-RSN 1 1 

-7404 

74H01 

11 BUS[15] 

10 
74H01 

8 BUS[14] 

74H01 

13 

74H01 

10 

74H01 

BUS[13] 

74H01 

3 BUS[12] 

11 BUS[11] 

8 BUS[10] 

74H01 

6 BUS[09] 

74H01 

3 BUS[08] 

OCMD 

ICMD 

-CRCZ 

COLL 

-EPFCT 13 

7dn<i 

55 

13 
11 BUS[15] 

74H01 

8 BUS[14] 

74H01 

74H01 

13 

74H01 

74H01 

BUS[13] 

3 BUS[12] 

11 BUS[11] 

8 BUS[10] 

EPFCT 

SERIAL NUMBER & STATUS 
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PU4 

RDATA 

2.94 MBS 1.47 MBS 

T1 255nS 510nS 

R1 10K 20K 

CI 4 7pf 47pf 

T2 170nS 340nS 

R2 5K 20K 

C2 68pf 33pf 

T3 425nS 850nS 

R3 20K 30K 

C3 47pf 62pf 

B 

^o|. 

PU4 

+5V 

' R2 

yR3 

15 14 
R C 

Q 13 N.C 

74123 

60 

CLR -Q 
4 -CARRIER 

15 

R C 
Q 13 RCLKP 

74123 

50 

-0 4 N.C 

PHASE DECODER 

PU4 

7402 

340nS 

p74°4 

55>>2-

-IN0N 

—H N- 5.4uS _n n_ 
-ISRFULL 

7402 

\5.1K , 
I i N-C L 

7\ 61 
R C 

Q 5 

74123 

50 

CLR "Q 12 N.C 

40 

16Bits @ 340nS/Bit=5.44uS/16Bit Word 

74164 

QA 

QB 

QC 

37 QD 

QE 

QF 
CLK 

QG 
CLR 

OH 
A B 

74164 

QA 

QB 

QC 

33 QD 

QE 

QF 
CLK 

QG 
CLR 

QH 
A B 

1 1 

ISRf 13] 

4 ISRf 12] 

5 ISRf 11] 

6 ISRf 10] 

10 ISRf 09] 

1 1 ISRf 08] 

12 ISRf 07] 

13 ISRf 06] 

000004 

000010 

000020 

000040 

000100 

000200 

000400 

00 WOO 

ISR[14] 000002 

ISRf 05] 002000 

ISR[04") 004000 

ISR[03] OIOOOO 

ISR[02] 020000 

ISRf 01 ] 040000 

ISRfOO] 100000 

ISRFULL 

INPUT SHIFT REGISTER 
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PU5 PU5 
7408 

ISR[00] 2 
J S Q 
74109 

CLK 70 

- K  c - 0  

6 IMIP 

RCLK 4 

J S Q 
74109 

CLK 70 

- K  c - 0  
7 -IMIP PUS 3 

J S Q 
74109 

CLK 70 

- K  c - 0  
7 -IMIP 

1K@68/69 

J S Q 
74109 

CLK 70 

- K  c - 0  

INON 

PU5 14 
J S Q 
74109 

CLK 70 

- K  c - 0  

10 ILOC 

-CARRIER 12 

J S Q 
74109 

CLK 70 

- K  c - 0  
13 

J S Q 
74109 

CLK 70 

- K  c - 0  9 -ILOC 

J S Q 
74109 

CLK 70 

- K  c - 0  

INON "Y 

P5 ^ TRDATA 

P16 

+5V 200 

270 
r^v^s/v-1 

^ @68 

7408 

RDATA 

INPUT STUFF 

PU6 

XCLOCK 

OSLOAD 

7404 

-FEOT 

-OOK 

1̂ | 
11n 

CRCGO 1 2 

OSLOAD 13 

OBUSY 1 ^ 

-OUTGONE 

OUTGO 

CRCGO 

CRCDATA 

-CRCGO 

OSDATA 

7437 

OSDATAG 

PHASE ENCODER CONTROL 
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1K@51 /61 

74165 

XCLOCK 

-IM[14] 12 

-IM[13] 1: 

-IM[12] 

-IM[1 1] 3 

-IM[10] 4 

-IM(~09] 5 

-IM[08] 6 

1C 

-IMf07] 1 1 

-IM[~06] 12 

-IM[05] 13 

-IM[04] 14 

-IM[03] 3 

-IM[02] 4 

-IM[01] 5 

-IM[00] 6 

74165 

2 XCLOCK 

15 , ^ -OSLOAD 

7 OSDATA 

34 

N.C 

OUTPUT SHIFT REGISTER & ENCODER 



ARC 3 

-RW 4 

WR 5 

RR 
11 of 

-WR 1 * n  

7402 

(WRITE LATCH FULL) 

10 WLF 

-RW 

READ /WRITE 
READ=0 

WRITE= 1 

-BF 

9 

10 

ETHERNET Page 7 

(SYNC) 

i 
BUSY 

-RW 2 
J S Q 
74109 

CLK 74 

- K  C - Q  

6 "WR 

-ARC 4 

J S Q 
74109 

CLK 74 

- K  C - Q  
7 WR S 3 

J S Q 
74109 

CLK 74 

- K  C - Q  
7 WR 

J S Q 
74109 

CLK 74 

- K  C - Q  

PU3 REQUEST 

1K@74/75 

PU3 

WLF 
1 1 • 5 

WLF 14 
J s 0 
74109 

CLK 65 

- K  c - 0  

10 2 J S Q 
74109 

CLK 65 

- K  C - Q  

6 IDL 

ISRFULL 12 

J s 0 
74109 

CLK 65 

- K  c - 0  

-ARC 4 

J S Q 
74109 

CLK 65 

- K  C - Q  
7 -IDL 13 

J s 0 
74109 

CLK 65 

- K  c - 0  9 N.C 3 

J S Q 
74109 

CLK 65 

- K  C - Q  
7 -IDL 

J s 0 
74109 

CLK 65 

- K  c - 0  

J S Q 
74109 

CLK 65 

- K  C - Q  

-ERESET 

-E0DFCT 
^404 

SYSCLK 

SYSCLK 

EIDFCT 

-EIDFCT 

-EILFCT 

7400 

7400 

7400 

I 75 

ISRFULL 

-OSLOAD 

OSLOAD 

-WLF 

10 

14 

13 

74S157 

1A 

1B 

2A 

2B 

3A 

3B 

4A 

4B 

76 

4 WLLOAD 

7 -RDCNT 

9 RR 

12 -WLL 

! IBUSY 

-EILDFCT 

BUFFER CONTROL 
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N.C 3 

N.C 4 

N.C 5 

N.C 6 

PU4 7 

10 
-RDCNT 2 

BUSY V 

PU4 

1 K@56/57 

-WE 

BUSY 

74161 

A 

B 

C 

D 

P 

T 

CLK LD 

CLR CY 

58 

RA3(LSB) 

1 2  

1 1 

PU4 

15 N.C 

N.C 3 

N.C 4 

N.C 5 

N.C 6 

7 

10 

74161 

A 

B 

C 

D 

P 

T 

CLK LD 

CLR CY 

59 

14 

13 

WA3(LSB) 

PU4 

15 N.C 

3 

5 

6 

11 

10 

14 

13 

74157 

1A 

1B 

2A 

2B 

3A 

3B 

4A 

4B 

48 

1Y 

2Y 

3Y 

4Y 

S 

G 

4 MAO 

7 MA1 

9 MA2 

12 MA3 

1 -RW 

1 5 

3 ^ 

'AFIFO' PROM 

15 

13601 

AO 

A1 

A2 

A3 

A4 

A5 

A6 

12 14 pr 38 
1— -BE 

1 1 1 5 pr 38 
1— -BNE 

10 1 0 pr 38 
1 -BNNE 

9 9 pr 38 1 -BF 

49 
A7 
CE1 CE2 

HALF DUPLEX BUFFER 
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83 

BUSfOO] 3 
ITBUSfOI] 4 

^ BUS[02] 9 

ij BUS[03] 7 
JISR[00] 2 

ISR[01] 1 
ISR[02] 5 
ISR[03] 6 
IBUSY 10 
-WLL 

k 

BUS[04] 

I 85 h 

BUS[08] 

I 89 
BUSf09] 

BUSf10] 

. BUS[11] 

ISR[08] 

ISR[09] 

ISR[10] 

ISR[1 1] 

IBUSY 

74298 

A1 

B1 

C1 

D1 

A2 

B2 

C2 

D2 

WS 

CLK 

QA 

QB 

QC 

QD 

13 

ij BUS[05] 4 
^ BUSf 06] 9 

BUS[07] 7 
ISRf 04] 2 
ISR[05] 1 
ISR[06] 5 
ISRf 07] 6 
IBUSY 10 
-WLL 

kr 

74298 

A1 

B1 

C1 

D1 

A2 

B2 

C2 

D2 

WS 

CLK 

QA 

QB 

QC 

QD 

23 

74298 

A1 

B1 

C1 

D1 

A2 

B2 

C2 

D2 

WS 

CLK 

QA 

QB 

QC 

QD 

17 

15 4 

14 6 

13 10 

12 12 
MAO 1 
MA3 15 
MA2 14 
MA1 13 
-WE 

I3101A 

D1 

D2 

D3 

D4 

AO 

A1 

A2 

A3 

WE 

SEL 

12 

15 4 

14 6 

13 10 

12 12 
MAO 1 
MA3 15 
MA2 14 
MA1 13 
-WE 

3r 

15 4 

14 6 

13 10 

12 12 
MAO 1 
MA3 15 
MA2 14 
MAI 13 
-WE 

3n 

13101A 

D1 

D2 

D3 

D4 

AO 

A1 

A2 

A3 

WE 

SEL 

01 

04 

22 

I3101A 

01 

02 

03 

04 

18 

8 pr 32 

8 pr 38 

IMf00] >=— 

,7 
7 pr 32 

1— -IMfOI] 

T9 
4 pr 32 

l— -!M[02] 

k— 
3 pr 32 

1— -IM[03] 

-s5 
2 pr 32 

I— -IM[04] 

1 pr 32 
1— -IM[05] 

6 pr 32 
I— -IM[06] 

k— 
5 pr 32 -IM[07] 

-IM[08] 
^ 

-,7 kpr 
38 -IM[09] 

I9 
4 pr 

1 
38 -IMflO] 

k— 
3 pr n- 38 -IMf 1 1] 

92 
BUS[12] 

93 

94 

95 

^ BUSf13] 4 
BUSf14] 9 
BUSf15] 7 
ISRf 12] 2 
ISRf 13] 1 
ISRf 14] 5 
ISRf 15] 6 
IBUSY 10 
-WLL 

ik 

74298 

A1 

B1 

C1 

D1 

A2 

B2 

C2 

D2 

WS 

CLK 

QA 

QB 

QC 

QD 

27 

15 4 

14 6 

13 10 

12 12 
MAO 1 
MA3 15 
MA2 14 
MA1 13 
-WE 

3r 

13101A 

D1 01 

D2 D2 
02 

D3 

D4 03 

AO 04 

A1 

A2 28 
A3 

WE 

SEL 

2 pr 38 IM[12] 
3-^ 

37 1 pr 38 
l— -IMf 13] 

->9 
6 pr 38 

1 " -IMf 14] 

k— 
5 pr 38 -IMf 15] 

HALF DUPLEX BUFFER 



-ERESET 

L 
OCDW 2 

J S Q 
74109 

CLK 51 

"K c 

6 L 

rSYSCLK 4 

J S Q 
74109 

CLK 51 

"K c 

I 

-EWFCT 3 

J S Q 
74109 

CLK 51 

"K c 
7 

J S Q 
74109 

CLK 51 

"K c 

PU6 •y 

——-SWAKMRT 
68 — 

1K@51/61 

ETHERNET Page 10 

COLL 

11 
OUTON 2 

J S Q 
74109 

CLK\> 
- K  C - Q  

6 14 
J S Q 
74109 

CLK 21 

- K  C - Q  

10 COLL 7 

-OTHER 4 

J S Q 
74109 

CLK\> 
- K  C - Q  

-ARC 12 

J S Q 
74109 

CLK 21 

- K  C - Q  

-OUTON 4 

N.C 3 

J S Q 
74109 

CLK\> 
- K  C - Q  7 N.C 13 

J S Q 
74109 

CLK 21 

- K  C - Q  
9 -COLL 3 

J S Q 
74109 

CLK\> 
- K  C - Q  

J S Q 
74109 

CLK 21 

- K  C - Q  

OBUSY 

GROUND FOR 2.94MBS 
PULLUP FOR 1.4 7MBS 

JUMPER PU@52 

T 

PU7 1K@31/41 

J 5 0 
74109 

CLK 31 
K  C " °  

6 N.C 

-OUTGONE 

J 
TROTHER 1 

^ 

2 -OTHER 

14 
J S Q 
74109 

CLK 31 

- K  c - 0  

10 -OEOT 

-SYSCLK 
J S Q 
74109 

CLK 31 

- K  c - 0  9 N.C -EEFCT 13 

J S Q 
74109 

CLK 31 

- K  c - 0  9 N.C 

J S Q 
74109 

CLK 31 

- K  c - 0  

-ERESET 

PROCESSOR BUS DRIVERS 
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CH4 C1S 
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CR3 
1N4005 

C16 
2200UF 
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FILE: REPEATERPS 
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Inter-Office Memorandum 

To Alto Gateway Project Date July 31, 1978 

From David Boggs Location Palo Alto 

Subject How to install extra Ethernet 
Interfaces in an Alto 

Organization Pare 

(EROX 

Filed on: [Ivy]<Portola>ExtraEther.bravo 

This memo describes how to install up to two extra Ethernet interfaces in an Alto. This can easily 
be done to any vintage Alto though these instructions are for an Alto II. The hardware 
configuration of your Alto determines which card slots and tasks you use, so this memo is not a 
complete recipe - you must understand what you are doing. 

Mechanical considerations 

An extra Ethernet interface may be installed in any spare processor slot, 15-20. There are no 
uncommitted connector mounting holes on the rear bulkhead, but the TRICON radial cable hole is 
the right size and will work for the first extra interface. Be sure to clearly label both ends of the 
cable. 

Board modifications 

An Ethernet board used in one of the extra positions needs several modifications. The iCmd & 
OCmd flip flop inputs must be disconnected from BUS[14-15]: 

cut the trace at 35-2 
cut the trace at 35-14, 

and brought out to edge pins so that they can be set by jumpers: 

add a wire from 35-2 to edge pin 98 (OCmd) 
add a wire from 35-14 to edge pin 97 (ICmd). 

The signal iBusy, which is brought out to an edge pin for debugging, collides with TaskA', so 

cut the trace at edge pin 113. 

To prevent the extra boards from responding to the emulator's ReadSerialNumber function, and to 
avoid driving the signal sio from more than one place, 

remove the 3205 at position 9. 

If this is an Alto II, replace the following chips with schottky versions: 

7402 at position 40 
7404 at position 55 
74157 at position 48 
7438s at positions 14, 15, 24, 25, 26. 
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1 Fthernet slot if you replace the 3205 at position 9 and 
A modified board will work in a n0"na ' ^4-94 0n the backplane, 
jumper pin 14-98 to 14-95 and pin 14 97 to 

Backplane modifications 
, U- 1, or. not nresent on the standard processor bus slots. 

An Ethernet board needs some signals whic standard Ethernet. 
These are available on the corresponding pins ot 

SysClk' 11 
AuSysClk ,, 1 
<-KData' qg 
EmAct' ro 
SWakMRT' w SWakMKi — . , . 

' , . „ , rijn finns and a task must be assigned by 
In addition, two BUS bits must be connoted to e » are' discussed below. 
connecting the board's A=d,e and Wateep signals. 

r the signal which boots uie 

extra boards is disabled Estop is the signd which P makes u U„„eccssau' to do this, 
intorfitrp Installing Schottky cmps w u p 

:ra ooaius is uuauivu. -—r 
m the interface. Installing Schottky 

Host addresses Host addresses . SIQ 

The host address logic in an extra^ernett ^sutdard'Sralt interface in slot 14. 

Stmp£Uon & ttJfslots a're not reouired. 

Tasks, SIO bits, and Page 1 locations 

The choice of task for an extra Ethernet interface is Risible » my 0f thefour 
active interface consumes about 15% of an AIt®. Pick one of them and wire its wakeup and 
uncommitted tasks avail^ie on the backptoe w ? and EtherActive- (pin 100) on the 
active pins on the control ,oaskn« ^"Lmbets on the control board for the 
extra Ethernet board. The table oeiow g 
uncommitted tasks. 

Task Wakeup' Active 

1 
2 
5 
6 

113 119 
58 52 
60 102 
104 101 

The microcode for the extra ^Honed 

above, SIO returns the address W on he a compelling reason, 1 recommend that 

host adIlress 35standard one' 

The emulator task signais an 
function. Each Ethernet interface c tion which ends up modifying its page 1 locations. Thus s^Za^^^ si°bits and pa8e 1 " 
the following correspondence: 
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SIO bits page 1 , , tntprfacel 
14 & 15 600-610B (standard Ethernet mterfac ) 
12 & 13 630-640B 
10 & 11 642-651B 

where the MSB of die pan sets the ICM* PP FDFFILS 
by being wired to pin 98. The MESA and BCPL PUP packages 
you forfeit compatibility. BUS[0-15] are on pins 

Microcode 

Files ExtraEtherlunu and»er2unucontamcop^ ^£^£^5^ 
locations 630-640B and 642 652B respec y. . f j0 FUjs assigning tasks 2 and 3, and 
" ram image fo, r»o 
extra Ethernets Hes are' stored in [ I vy]<Portola>GatewayMc.dm 

Note that the registers must be in ther first group of fofS. ante onl™e 
related (junctionai bus* b r^writin ^ memory refresh task to eliminate 
R-regiSte.• « avat»le. AnoUim oneam w ^ ̂  ^ Ws involves deleung all 

fr°m Ae mrt- curaor-and dvt 185 

Revision History 

July 20, 1978 

First release. 




