
Ethernet

Controller

ROM

8 K bytes processor

Micro -

CODEC Encryption

Filter

Amplifier

Audio Switching

DAA

Hybrid

Phone
Company

ETHERNET

ETHERPHONE BLOCK DIAGRAM

?|L/ \:mnSpeaker

(Speakerphone & Ringing)

RAM

XCVR

DMA /

FIFO

Parallel

Port

4 K bytes

Processor

Bus

(keypad,

audio switching)

epblock.sil



ETHERNET  ( 1.5 Mbps )

Ethernet

Transceiver

TAP

SLC

Ethernet 

Controller

( 2K x 8 )

EPROM

2716 or 2732

Address

Decode

STATIC RAM

More RAM

Encryption

AMD Z8068

DMA 1

DMA 2

Intel 8237A-5

Intel 8237A-5

a

b

c d

Audio DMA

a b c d

Logic

Clock Gen.

Intel 8284A

5 MHz

Crystal

Crystal

6 MHz

Processor

Intel 8088

Bus Xcvrs

Intel 8286

8286

Interrupts

Intel 8259A
Audio in 1

Audio in 2

Audio Out 1

Audio Out 2

SLC

DMA

RS-232

RS-232

Intel 8274

Parallel I/O

Processor Bus

Decode

I/O Address

DMA

Signals

T1 Interface

Logic

Silence

Detection 

To Voice Box

Out In

Voice Box Control

Etherphone Display

EPBlock2.sil
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Omitting various glue chips



zcITL: zcITL:NNN

HEY

YOU !

?

^̂̂ ^ NNN

Your Phone

is Ringing

_{{_

Advanced Call Announcing Features

epcart1.sil
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NN
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_{zcITL:

zcITL: {_

_{:LTIcz

Ring !

Ring !

|||
|
MMM
M

Hello?
Is Larry There?

MMMM

Larry doesn’t

want to

This is Fred.

talk to you.

ADVANCED FILTERING FUNCTIONS

epcart2.sil



:LTIcz :LTIczNNN
_{{_

Intercom and reminder facilities

It’s 1:15, time for dealer.

Now a word from our sponsor:

NEW!  DWIM in Cedar!

Use some TODAY!

|||

epcart3.sil
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Ether Muzak

Drop kick me, Jesus

Through the goal-posts of life

epcart4.sil
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:LTIcz

:LTIczM
MM

Sigh

BBBB BBBB

BBBB

Forward my calls to Bob

After one ring try

Fred’s office

After two more rings, try

the conference room.

If there’s no answer, call

me at home.

Advanced Call Forwarding

Except between 6 and 8

epcart5.sil



zcITL:{_

_{

{_
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zcITL:M
MM MMM

MMMMMM

Your wife is calling. . . . . . Boy, is she mad. . .

. . .It’s understandable,

considering the trouble

she’s had. . . your filter.

. . . getting through

Call Filtering

epcar6.sil
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_{zcITL:

zcITL:

zcITL: MMM

BBBB
Or is it that damned

phone of his?

MMM

He SAYS its him.

BBBB
I’ve heard THAT before.

I’m sorry. Mr. Plotkin

is out right now.

Automatic call placement

epcart7.sil

Is it really him?



Personal

Computer

a

g

Gateway

IVY

t T

G

A b
B

C

TIcz
D

zcITL:
E

zcITL:zcITL:zcITL:zcITL:
TIczTIczTIczTIczC

D

E
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WORKSTATION with ETHERPHONE

ETHERPHONE with

DISPLAY and KEYBOARD

AUDIO FILE SERVER

ETHERPHONE SERVER

GATEWAY to REGULAR

TELEPHONE SYSTEM

E

T

H

E

R

N

E

T

(Enhanced User Interface)

PLAIN ETHERPHONE

REGULAR FILE SERVER

(data bases, etc.)

(real-time needs)

(system management & control)

(regular phone line)

(simple user interface --

few new features)

W

WS

EP

EP

EP

EPSystem.sil

L. Stewart 9/13/81



~&BVEtherphone

EtherphoneVB~&
Etherphone

Server

E

T

H

E

R

N

E

T
Audio

File  Server
GHJKghjk
D I S K

D I S K

ghjkGHJK
P O T

Server L I N E S 

R E G U L A R
P H O N E

Workstation

Etherphone     System Etherphone1.sil



Etherphone 

Etherphone  Server

Audio

Process

Handset

Speaker

Phone Line

Keypad
"TTY"

Process

Mike, etc.

Ring Detector

Interpreter

OTHER

Call Manager

Call

Status

Tables

DIGITIZED  VOICE

Q

W

Q
,.

.,

Q Q

WORKSTATION

.

.

.

Off-Hook

Mixer, etc.

D/A, A/D

V
O
I
C
E

ETHERPHONE

TO/FROM

W

TO/FROM

QW

W
Q

Ringing, 
Off Hook,
Etc.

DAA

"Display"

Etherphone2.sil



ASDFasdf

Alto I

Gateway

WS

WS

WS

EPS

VFS

Alto

Alto

WS

3  MB1.5  MB

EP II

EP II

EP I

EP I

EP IIA

Etherphone3.sil



,
W

WW
W

W

.

.

W W

W
W

JKGHjk
Lv. Msg.

or

gh

Give up

JKGHjk
Lv. Msg.

or

gh
Give upW

WW
Fail

CONVERSATION

W
W

Hang Up

CONVERSATION

File: EtherphoneProtocols.sil

CALLER    BUGS
CALLEE’S  NAME

CALLEE
ACCEPTING

CALLEE
REJECTING

CALLEE
ON  PHONE

W

CALLEE’S
PHONE  RINGS

(On-Line Rejection)

HOLD  OLD
TAKE  NEW

LIGHT (BEEP)

CALLEE

TRY
INTRUPT

CAMP.,WWW
,

Q,

Accept

Permit Fail

Urgent

Get Thru
Get Thru

..

.

,

TYUICaller
Accepts
Fate

Caller
Says

ANSWER

CALLER

NO   ANSWER

RESUME  OLD

W,
NOTIFY

Reject

TELL 
CALLER

.

CALLER
TELL 

.

P̂̂P̂̂PP
WAIT

.

TYUI,

Try Again

Give up



15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 0123456789101112131415

region

0 0 0

0 0 1

10 0

0 1 1

CPU

, .1

1

1

1 11

01

10

00

.,
CPU

CPU

, .
,

CPU

, ..
ISR

X X X[ X XXX XR RR

region

15 14 13 12 11 10 9
]

8 7 6 5 4 3 2 1 0

Ba b c d

12 bit (8K bytes) ROM address

16K Main Memory Address

c
p
u

, .
wired

"A"

.,
wired

"B"/"C"
*
2, .

BDATA

(from Main Mem.)
0

BDATA

.,
M

1

WwW
, .

CPU

ROM ADDRESSES MAIN MEM ADDRESSES

64K
Main
Mem

111

000

001

010

011

100

101

110

W

Q
main

010,100

011,101

Slave only accesses

the cross-hatched

16K of main mem.

plain

read modify writes

Instr Main Fn.

read/latch

Main’s Addr.

MOV

write 0’s

M

0

1

Low Linear

High Linear

CPU (& latch it)

Latched

ADD

Latched

CPU (& latch it)

High Linear

Low Linear

1

0

write 0’s

read/latch

read/latch

write 0’s

0

1

Low Linear

High Linear

CPU (& latch it)

Latched

ADD

0
...

..

.

These ROM address bits are given by a ROM

one of two fixed numbers {B and C} for

regions 4 and 5. B and C are bases for the

0 and 5 DB loss tables.

addressed by CPU9-15 and PIO (which selects

Region

0

1

2

3

4

5

6

7

Side Effects
Which 
Memory

ROM

ROM

ROM

ROM

Main

Main

Main

Main

_ISR

Rd. Mod. Wr.

Rd. Mod. Wr.

OSR_

Operand

Gain Reduction and u to Linear conversion of 3 

Ethernet conversations to Voice Out

The 3 16-bit operand fetches get data from two

consecutive reads of the ROM. Addr bits 1-8 are

given by BDATA from Main Mem. read. Main’s ref.

uses bits 0-13 from the CPU. The ROM uses CPU0,

the Main’s contents for 1-8, and a hardwired (from

another ROM) value in bits 9-12 (which locates

table in ROM). During read of 2nd ROM byte, zeros

are re-written into Main. On this 2nd half, ROM 

uses latched BDATA and Main uses the CPU bits it

latched on the 1st half.

ROM CONTENTS

Region Nature of ContentsLoc. Constraint

none

1

Code/whatever

none

256 bytes Gain 5

256 bytes Gain 0

512 bytes Silence

2,3

0,7

"A" pointer
256 bytes "straight

thru"- C(x)=x

u to linear tables

4,5
"B" pointer

"C" pointer

..linear to u tables(2K or 4K bytes)
6 none

.256 WORDS 0db loss

256 WORDS 5db loss

1

1

1

o

0

0

1

1

1

0

0

1

Region

8K

ETPSlvAddressing.SIL



PARC

Drawing
XEROX

FileProject Designer Rev Date Page

Voice L. Stewart 01/20/81BUS ARCHITECTURE

REV-Ac Design

Other
Peripherals

Peripherals
Other

Transceiver

Latch

Latch
8237

DMA

(2)

8088

SLC

8282

8282

LS244

Driver

Driver

LS244

LADDR8-15

AD0-7

(AD0-7)

LADDR0-7

BADDR8-15

BADDR0-7

BDATA0-7

Memory

System

(2K x 8 static)

ETPARCH01.sil



PARC

Drawing
XEROX

FileProject Designer Rev Date Page

Voice L. Stewart 01/20/81BUS ARCHITECTURE

Other
Peripherals

Peripherals
Other

Latch

Latch
8237

DMA

(2)

8088

SLC

8282

8282

LADDR8-15

AD0-7

(AD0-7)

LADDR0-7

REV-Ac Design using dynamic memories

8203
RAM
Controller

RAM

Array

Ram Address

ETPARCH02.sil
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Drawing
XEROX

FileProject Designer Rev Date Page

Voice L. Stewart 01/20/81BUS ARCHITECTURE

Other

Latch

Latch
8237

DMA

8088

SLC

8282

8282AD0-7

(AD0-7)

I/O

I/O

Other

LS244

Drivers

Drivers

LS244

BAD8-15

BAD0-7

Memory

XCVR
8286 BDATA0-7

MLA8-15

MLA0-7

8088

SLA8-158282

Latch

Latch

8282

These devices needed
so MOS devices can
drive memory chips.

SAD0-7

8282

Latch

LS244

Drivers

2716

ROM

Slave
Memory
System

Input
Shift
Register

2716
ROM

Register
Shift
Output

Address
Logic

Dual 8088 system busses

ETPARCH03.sil
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Drawing
XEROX
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Voice L. StewartBUS ARCHITECTURE

Latch

8088

8282

BADDR8-15

BADDR0-7

BDATA0-7

Memory

System

(2K x 8 static)

Slave Sytem

01/21/81

8282

Latch

Latch

8282

LS244
Driver

Main

Latches needed because byte
references are done to main memory
while slave system does word reference
(address could change for second byte).

SLA8-15

SAD0-7

For writes to shared memory

Output
Shift
Register

SAD1-7

SLA8

SA1-8

Latch
SA0

Input
Shift
Register

LS244
Driver

BDATA0-7

VoiceIn

SLA9-15

Slave
Memory
(2764)

(1 bit)

Flop

ETPARCH04.sil



Personal

Computer

7000

FILE SYSTEMLOCAL

a d f

g

Gateway

6500

oioi
3100

IVY
VERSATEC

9700

p
s

t v
x

Icons.sil
L. Stewart (from D. Gifford)
July 1981
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nnnnmmmm

GHJKghjkGHJKghjk

NET

F1

F1

S1

S1

EPhone 1

Workstation n

GHJKghjk
nnnnmmmm

Network

Smarts to "peripheral" PEP
communications

Smarts to "peripheral" unspecified
communications

Smarts to Fone (client interface)
procedural communications

Fone to Fone, Fone to Net
procedural communications

WS

REC

REC

TRK

TRK

Etherphone process

Back door (TRK=trunk) process
TRK

TRK

EP1

There are one or two sneak paths, too

S2 EP2

EPhone 2

EP2

Voice File Server

F2

Sws2

Srec

Frec

C

EPhone 1 calls EPhone 2

C

C

P

(P)

F

F F

FF

F

(P)

(P)

PP

P

C

C

C

Lab phone

T POTS protocols

For 4477

C

P

Sl2
C

EP1
TRK

GHJKghjk
IND INDGHJKghjk

EP EP

EP

Fone for person, trunk, etc.

Smarts for Etherphone,
Back door, etc.

Cohen.PA

4977

4973

Jones.PA

Thrush1.sil
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ghjkGHJK
ghjkGHJK

nn

nn

NET

F1

F1

S1

S1

EPhone 1

Workstation n

ghjkGHJK

mmmmnnnn
nn

Network

Communications Agent

Smarts to Agent PEP communications

Smarts to "peripheral" PEP
communications

Smarts to "peripheral" unspecified
communications

Smarts to Fone (client interface)
procedural communications

Fone to Fone, Fone to Net
procedural communications

WS

REC

REC

TRK

TRK

Etherphone process

Back door (TRK=trunk) process
TRK

TRK
TRK

EP1

EP1

There are one or two sneak paths, too

S2 EP2

EPhone 2

EP2

Voice File Server

nn

nn

F2

Ar

Sws2

Aws2 Aws2’

Ar’

Srec

Frec

(C)

C

For Smarts (e.g., RPC stub & runtime)

EPhone 1 calls EPhone 2

(C)

(C)

C

C

P

(P)

F

F F

FF

F

(P)

(P)

PP

P

C

C

C

Lab phone

T POTS protocols

For 4477

C

P

Sl2
C

(ask about this
one)

Etherphone Server (Thrush)

EP EP

EPghjkGHJKghjkGHJKIND IND

Fone for individual, trunk, etc.

Smarts for Etherphone,
Back door, etc.

Cohen.PA

4973

Jones.PA
4977

Thrush2.sil


