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INTRODUCTION

This manual documents hardware functions for the Mini-Exchange and provides the following

®  Documents systems’ concepts and design information for fiekd engineers and personnel trained
by Mgital Equipment Corporation

®  Provides Field Service with the technical information needed to repair systems ef fectively and
cost efficiently

¢ Provides information not duplicated in any other hardware manual

Refer to the Mimi-Exchange Installation/Owner’'s Manual for operational information on the Mini-
Exchonge.

MANUAL ORGANIZATION
This section descnibes how the chapters are organized and what they contain

Chapter 1 General Information descnbes the Mimi-Exchange, related documents. site selection and prepa-
ration, circuit boards, and specifications

Chapter 2 Logic Board provides the functional and detailed descniptions of the logic board to the block
diagram level.

Chapter 3 Connector Board provides the functional and detailed descnpuions of the connector board to the
block diagram level

Chapter 4 Power Supply Board provides the functional and detailed descriptions of the power supply board
1o the block diagram level

Chapter 5 Firmware Descnpuions provides bit definiions for the control registers
Appendix A Dragnostics provides testing modes and procedures, and a section on software problems.

Appendix B Signal Defimtions provides signal definitions for the modem control lines

Vil
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CHAPTER 1
GENERAL INFORMATION

1.1 INTRODUCTION

This chapter describes the Mini-Exchange. related documents. site selection and preparation, circust
boards, and aiso speaificat.ons Figure 1-1 shows the Mim-Exchange

wa ) m3a

Figurc 1 | The Mini-Exchange




1.2 MINI-EXCHANGE

The Mini-Exchange system 1s a microprocessor-controlled commumications switch It uses communds from
your compuler. or appropriate communications software. (o connect 4 tot  “eight devices 1n a 60 m (2(0)
ft) radius These devices can be pervonal computers. printers, or 2 modem .1 ¢ madem can only conncct
to port 8 ) You can communicate with remote computers or host systems beyond the 60 m (200 f1) radius
by using an auto-answer/autodial modem with the Mini-Fxchange svatem or an auto-amwer modem
connected 10 a host computer

The Mini-Exchange switch has cight ports These ports are compatibic with the Fiectncal Industry
Association (EJIA) RS232/RS423 pin connector standard There 1s 2 row of four diagnostic hights on the
connector panel at the rear of the umit The green hight on the front of the umit tells vou that the power i
turned on When this light does not turn on, your system umit 1s not operational

With a single Mimi-Exchange configuration, each personal computer can access any other device conncct
cd to the Mini-Exchange system Figure 1-2 shows how the Mim-Exchange may be configured Lach
Mini-Exchange configuration supports up to four connections at the same time For example. a personal
computer can print a file to a printer whik at the same time another personal computer 1s transfernng
files Personal computers may also receive information from a remote host system through a modem
attached to port 8 Each device connects to one other device at one time. multiple connections 1o one port
arc not possible After you make the connection, the Mim-Exchange system has no effect on the
communications hnk until onc of the devices drops the proper modem signal

The Mint-Exchange system can be used with the standard asynchronous communications software pack-
ages offered for all Digital personal computers If you usc this software, you only need 1o remember the
port number associated with your connector. A personal computer emulating a terminal can make a
connection through the system without any special software Refer to the Mim-£ xcharge Insialla-
tton/Owner’'s Manual for information on how 10 make a connection

Figurc 1-2  Configuration of the Mini-Exchange

1-2

1.2.1 1 oopback ( onmector

The loopback conncctor and the diagnostic hights (on the rear mnel) are used duning the kopback
connector test to check the operation of cach connector on the Mini-Exchange system The loopback
connector 1s attached to the bottom of the system unnt

1.2.2 Cables and Connectors

If you have a modem. you wan attach it to port 8 of your Mini-Exchange system Use the modem adapter
cable (PN BC17R-0F) to attach to an EIA RS232/423 standard cable (PN BCCO4) This cable allows
you 1o place the modem up to 60 m (200 ft) away from the Mini-Exchange unit. All other devices, such as
4 peronal computer or printer, may be connected with BCC04 cables

1.3 RELATED DOCUMENTS
The following 1s a hst of related documents for the Mini-Exchange

Mim E xchange Insiallation/Owner's Manual EK-DFMSA-IN

Mimt Exchange Pocket Service Guide

1.4 SITE SELECTION AND PREPARATION
Lsc the following guidelines when positioning the Mini-Exchange.

EK-DFMSA-PS

¢  Allow six inches on all sides and the top of the Mini-Exchange for adequate airflow
®  Kcep all ventilation ports clear
®  Avod direct sunlight
®  Locate the Mini-Exchange within 2 m (6 1) of a power source
®  Allow room for connection of cables
®  Place all cables away from traffic areas
WARNING
If you place the Mini-Exchange system on a shelf,

make sure the weight of the cables does mot tip the
Mini-Exchange system.

13



1.5 CIRCUIT BOARDS
The following 1s a bricf description and gives the location of the three curcuit boards that make up the
Mini-Exchange

1 Logic board 1s a standard 8 x 10 4 inch printed circunt board It contains the CPU. FPROM,
buffers. decoders, muluiplexers. control regsters, drivers and receners This board 1s on the
bottom of the box, component side up The logic board 1» connected 10 the connector board
through two 50-pin connectors, and s also connected to the power supply board with a quick-
release cable. See Chapter 2 for more information on the logic board

t

Connector board 1s a nonstandard 3 4 x 8 inch printed circuit board It has cight connectors
and four diagnostic LEDs. This board 1s vertically mounted at the rear of the Mini-Exchange
with 1ts eight connectors and four LED's facing out of the box See Chapter 3 for more
information on the connector board

3 Power supply board is a standard 3 2 X 10.4 inch printed circuit board. It is a switcher-type
power supply that has rectifier circuts, regulator circuits, and a comparator that maintains the
three dc output voltages at their proper level This board has two connectors One Is an eight-pin
and the other 1s a four-pin connector. The eight-pin connector supplies the dc voltages to the
logic board. The four-pin connector receives the ac line voltage from an external source The
power supply board s vertically mounted at the front of the Mim-Exchange. component side
facing in Sec Chapter 4 for more information on the power supply board

Figurc 1-3 shows how cach board fits together to form the Mini-Exchange

AC
PCWER SUPPLY BOARD POWER
CABLE

DC POWER CABLE

_

§$2§°’°t' \ ‘ g,
[ )
v

25 PIN N

CONNECTOR L. NECTORS 4 DIAGNOST C LEDs

Man; ss

Figure 1-3  Mini-Fxchange with Cover Removed

FOR ENLARGED ART
PLEASE SEE FOLLOWING
14 FRAME(S).

L6 SPECIFICATIONS

1.6.1 Physical
The following are the dimenstons of the Mim-Exchange
Length 125 n
Width 90 n
Height 40
Weight 60Ib
1.6.2 Power

The following are the power requirements for the Mimi-Exchange Sce Chapter 4 for more on the power
supply

Power supply type Switcher

Vac input Switch selectable

1S Vac nominal 90 t0 128 V rms, 50 to 60 H7 linc frequency
230 Vac nominal 180 to 268 V rms. SO to 60 Hz line frequency
Power consumption 15 watts typical, 33 watts maximum

Circuit protection 075 A fuse (ume delay)

1.6.3 Environment
The following are environmental requirements for the Mini-Exchange

Temperature S50 C
41 10 122°F)
Humdity 104 to 95% relauve humidity
Maximun wet bulb 32°C (90° F)
Minimun dew point 2°C (36°F)
1-§




AC
POWER SUPPLY BOARD POWER
CABLE

DC POWER CABLE

\d

LOGIC BOARD

CONNECTOR

BOARD

COMPONENT
SIDE

-

CONNECTOR CONNECTORS 4 DIAGNOSTIC LEDs

MaA 027144

bigure 1 3 Mimni-Exchange with Cover Removed
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CHAPTER 2
LOGIC BOARD

2.1 INTRODAU CTION

The logic board contains the central processor umit (CPL) and circusts that support its operation The
support chips allows the CPU to communicate with devices mounted on the logic board and with
peripheral devices attached to the connector board on the rear panel of the Mini-Exchange Figure 2 |
shows the component side of the logic board.

The support circuits on the logic board are memory, buffers. decoders, mulupiexers, control registers. and
the dnvers and receivers. The memory consists of external program memory The buffers consist of high
and low address buffers and one data buffer The decoders consist of program memory decoder and
address decoders The multiplexers consist of eight port multiplexers and one universal asyncronous
receiver transmitter (UART) multiplexer. The registers consist of 16 control registers The drivers and
reccivers consist of 40 interface drivers (five on each port) and 21 interface receivers (two on each port
with two more on port 8 and three that are shared by cach port)
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2.2 FUNCTIONAL DESCRIPTION
The following paragraphs describe .he basic functions performed by the devices and cireunts that are on
the logic board

Figure 2-2 shows the functional block diagram of the logic board Refer 1o thi figure for the following
discussion
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2.2.1 Central Processor | nit (Figure 2-2)

The CPL 1y a 40-pan single-chip microcomputer (85031) It uses external erasable programiable read only
memory (£ PROM) for program storage The CPU reads the program from the external program memory
and cxecutes the instructions stored there The CPU uses a high and a low address 10 fetch and send data
to the logic board

The CPL’s man clements are an anthmetic logic unit (ALU). accumulator, working registers, and
conditional branching logic For transmitting and receiving senial data the CPU has a UART

2.2.2 Program Memory

The program memory s stored in one (4K X 8) bank of EPROM located outside the CPU chip The CPL
uses the program memory read tming cycle to fetch the program from this device. This cycle 1s one of
three the CPU uses 1o get program and data information from the support chips on the logic board

This 1s the only program mcmory storage device in the Mim-Exchange There are provisions for memory
cxpansion

2.2.3 Baffers

There are three types of bulfers on the logic board The first two described are address buffers and the
third 1s a data buffer

2.2.3.1 High Address Buffer - This buffer 1s a dual 4 bit octal buffer that transfers the high address
from the CPL to the program memory Also. the high address buffer transfers three data control signals
from the CPU to appropriate devices. These control signals are program memory read control (PSEN),
read control (RD), and write control (WR) See Section 2 3 for more information on PSEN, WR, or RD
signals

2.2.3.2 Low Address Buffer - This buffer 1s an 8-bit transparent latch device It transfers the low
address from the CPU to the program memory and the address decoders.

2.2.3.3 Duta Buffer - This buffer 1s an octal tri-state transceiver It transfers data between the CPU and
control registers

2.2.4 Address Decoders

There are three address decoders that are high speed 1-of-8 decoders. They decode an address, from the
low address bus, and select one of 16 registers for data transfer Two of these decoders enable the white
rcgisters and the other enables the read registers

225 Program Memory Decoder
Thrs 1y a high speed 1-0f-4 decoder 1t decodes an address, from the low address bus, and selects one of
four different external program memory configurations At this ime the program memory decoder selects

onc program memory location (SELA) for all program instructions becausc three of these locations are
moperalive

2-3
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2.2.6 Multiplexers

There arc minc high speed 8 input mutiplexers on the logic board They eledt one of cight input data hines
and put 1t on their output hne Fight of the muluplexen are port multiplexers and connect one commum
cation port 10 another The other muluplexer 1s a UART multiplexer and transfers connection regucst daty
to the CPU for processing

For example, after port A asserts the proper modem control signals. 1t sends 1n a request (by way of the
UART multiplexer to the CPU's UART) 1o be connected to port B If the requested port, port B. s not
busy and returns the proper signals, the CPU cnables port A's and port B's muluplexer These two
muluplexers are latched together so that the transmitted data coming in port A 1s routed through port A's
muluplexer to port B's multiplexer and then out port B When the CPU establishes a connection between
the ports, the CPU 1s no longer involved with either of the port's muliplexers until one of the devices drops
the proper modem control signal When this happens. the CPU starts the disconnection Process

2.2.7 Write Control Registers
For the sake of clanty. the control registers that writes to the CPU will be called wnite reginters These
registers hold status information from the data bus Once cnabled, they transfer data directly to the

appropraic device

Here arc the control registers (wnite only) and their functions

¢ Muluplexer control registers  These quad edge-triggered D Mp-flops cnable and sclect

muluplexers
®  Data sct ready (DSR) control register - This 8-bit latch controb the DSR discrete lines
®  Rung indicator (RI) control register - This 8-bit latch controls the R1 discrete lines
®  Carner detect (CD) control register  This 8-t latch controls the CD discrete hines
® LED display register This quad cdge-triggered D Mip-flop controls the LED display

1.2.8 Resd Control Registers

For the sake of clanty, registers read by the CPU wil! be called read registers They transfer data directly
10 the data bus when addressed and enabled The CPU reads these regularly and performs the a=propriate
action when a status change occurs

Here arc the control registers (read only) and their funcuons

®  Daia terminal ready (DTR) control register - This dual quad buffer indicates which of cight
DTR discrete hines are asserted

¢ DF03 modem control register ~ This half of a dual quad buffer indicates which of three discrete
modem lincs arc asserted when a modem 1s connected 1o port 8

®  Modem control test register - This half of a dual quad buffer ‘ndicates which o three discrete
test Iines are good during loopback testing

®  Port test register - This 8-ine buffer indicates which port has the loopback test plug connected
to 1t when used

2.29 Drivers

There are 40 dniver circuits on the logic board, five for cach port The drivers convert TTI voltage levels
used by the circuits in the Mini-Exchange into the EIA voltage levels Five signals - DSR, R, CD, CTS,
and Receive Data (RXD) are transmitted from the Mini-F xchange to a connected device

24

2.2.10  Recenvers

There wre 21 recevers on the logie buard, two on cach port with two more on port ¥ and three that are
shared by cach port The receners convert A voltage levels recened by the Mim wWhange im0 TTH
voltage levels the internal circuits can uwe The two signabs tor cach port are the DTR and transmit data
(TXIN The two on port 8 are the MCD and MRI signals The three shared by cach port are Test O
through Test 2 vignakls

2.3 DETAILED DESCRIPTION
The following describes in detail logic board functions

To undentand the CPL'\ functions refer to the following books

Intel MCS 51 User's Manual
Imtel Microcontroller User's Manual

2.3.1 Cemtral Processor Unit

The CPU 1s an 8031 microcomputer It 1s installed 1n © 40-pin package and uses 2 S V power supply On
this single chip the 8031 has CPU. volatile read/w,ite data memory. and a senal 1/0 channel for the
UART The 8031 also uses an external oscillator for clock timing and uses 20 of 32 1/0 hnes The CPL
also contains internal data memory described below F _ure 2-3 s a block dagram of the CPU
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bigure 2.3 CPU Block Dragram
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23.1.1 Isternal Data Memery - The CPL has 256 indinidually addresable buvies of internal duta
memory The firnt | 2K byvtes arc in the internal data random access memors (R AM) and the sewond | X
byles are in the special functiom register { ocations 0 through 31 contain four K-reginter banks In
addition, 128 bit locations of the onchip RAM are accessible through direct addresaing and are at byvie
location 32 through 47 Locations 4% 10 127 contain general purpose RAM The stack can be anywhere in
internal data RAM The special function register has all reginien cxeept the program counter and the four
8-register bands This special function register's address space 1 12X through 26€ bigure 2-4 shows the
internal data memon

2.3.1.2 CPU Pia Descrigtions - Table 2 | describes the function of the pns on the CPU Figure 2§
shows the CPL pinning diagram

lable 2-1  (PU Pin Descriptions
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o mes

Figure 2-4  Intcrnal Data Memon
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Pin Hunction

Vs Circunt ground

AN +S Vdo powner

Port 0 Port 0 1s an 8-bit bidirectional input/output purt It s the muitiplcyed
low-order address and data bus

Port | Not uved

Port 2 Port 2 1 used for the hagh-order address bits when accessing external
memory

Pont 3 Port 3 contains interrupts, senial port. and these RD and WR pins
RXD (RXDP L) The scrial port's recesver data input asynchronous
TXD (TXDP! H)  The serial port™s transmutter data output
(asy nchronous)
INTO (+3 V) The interrupt 0 linc and i not used
INTI (RXDP H) The interrupt | hine
RD (RD L) - The read control mignal enables external data on the data
bus to port 0
WR (WR L) - The wnite control signal latches the data word from
port 0 onto the data bus

ALE (ALE 1) Provides addre=s latch cnable output used for latching the address into
the low address buffer

PSEN (PSEN 1) The program store enable output 1 a control signal that enables the
extcrnal program memory to the bus duning fetch operations

A This pin 1s held low by jumper Wi This jumper allows the 8031 CPL
to fetch all instructions from external program memory.
When Wi 1s removed. the CPU fetchs internal memory first

XTALI Pin grounded

XTALY (PCLOCK H)
RST (RESET H)

This 1s the input from the crystal oscillator output

The CPU resets when this pin toggles from a low 10 a high

e R S Sy
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000000 - 000007 REGISTER BANK O (RO R/
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000040 ~ 000057 128 BITS OF ADDRESSABLE B TS N RAM
000080 - G117 RAM
000200 000377 SPECIAL FUNCTION REGISTER

Va QIR RS

Figure 2-4  Initcrnal Dt Memon
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2.3.2 Program Memony

The FPROM has two control functions which must be actinely kow 1o obtain data at the outputs SEI A Figure > 7 shows the program memory read cycke umung Reter to this higure tor the tollowing dicussion.

the chip enable. 1 used to select the device PSE N, the output enable control. i used to gate data to the

output pins. independent of chip cnable The tollowing must ovcur before data s available at the outpuls

The program memory configuration jumpers route the program memory chip cnable signals differentis of 1 An address 1s emitted from the CPU duning the program memory read timing cycle

a CPU other than the 8031 1s used Table 2-2 shows the different configurations of the program memon

configuration jumpens 2 The high address s buffered through the high address buffer and arrives at EPROM

Figure 2-6 1s a block diagram of the FPROM 3 The low address ss buffered through the low address buffer and arnives at EPROM The ALE
signal latches the low address onto the low address bus at this time

Table 2-2 Program Memory (onfiguration Jumpers 4 The chip enable signat (SEL A) from the program memory decoder must toggle low and stay
low during the iming cycle

Jumper Status Function

s The output enable signal (PSEN) from the CPL must toggle low and slay low during the uming
Wi Instalied All instruction fetches are made from external program memory This cycle

jumper must be installed when the 8031 microprocessor v used
6 The CPU then floats (high impedence state) its bus drivers for one clock pulse and then waits

Removed  Instruction fetches O through 4K arc made from internal program mcmo- for the program at port 0

ry External nstruction fetches occur automatically when the program

counter is above 4095 When W1 1s removed. W2 must also be removed 7 Valid program instruction data is available on the bus at this ume When PSEN returns 10 the

w2 Installed This jumper enables external program memory for Bank1l It must be high lcvel. EPROM then has its buffers float, relinquishing the bus again

instalied when using the 8031 microprocessor When this jumper i used,
W3 must be removed

Removed  This yjumper 1s removed if the CPL uses internal program mcmory for iy JUU'LFLFU“LI'UlﬂJ‘LFU‘U‘U‘I_ I

Bankl 12 1 T2 3 14 1% 6 17 T8 9 110 Ty T2 T T2
aLE L |
T
w3 Installed External memory Bank! 1s mapped into Bank3 This allows a total of 12K putn 1
for program memory if internal program memory s used W2 must be
removed when W3 1s installed oL wa L }
Removed  This jumper must be removed when W2 is installed 4 —
POAT ? ADDRESS A A K ADDRESS A, A )
] Bl [ 1
PORT 0 | oDCA AT, DOnst w A AT, DOwst W,
/ ! // rr |
e
k 8 B 1 PROGRAM MEMORY NSTRUCT ONS | femom FLOAT FLOAT FLOAT FLOAT FLOAT
A 8r e
203w rrocram) o Enanit Figurc 2-7  Program Mcmory Read Cycle Timing
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2.3.3 Buffers
There are three types of buffers on the logic bourd The first two deseribed are address butfers and the
third 15 a data buffer

Figurc 2-8 shows the three buffers with the buses Refer 1o this figurc for the following discuswion

2.3.3.1 High Address Buffer (Figure 2-8) - This buffer 1s a dual 4-bit octal buffer The CPU uses this
buffer to drive the high address and three control signals to additional devices since the C PU cannot dnive
more than one TTL device Since the chip cnable circuits are tied low by a grounded resistor (soft ground),
the signals are sent through this buffer as soon as they are emitted from port 2 on the CPU The wignals
from the CPU on the high address bus arc a 4-bit byte that uses half of the buffer The other half drnives
the PSEN signal. the RD (read) signal, and the WR (write) signal These signals arc also sent through the
buffer as soon as they are emitied from the CPU

HGRH
C 4B 1 H(GHADDRESS BUS J appness [ miGw ADORESS sus >
¥ SUFFER

J ENABLE
PSEN L po———— PSEN
Py WHR i 0 WR |
RO ¢ ————& "D L
ENABLE

+

: | 10W
< B8 W ADDRESS DATA BUS ADORESS 1 OW ADDRESS BUS
BUSSER

Alt | —84HOLD

ouTPuY

' ENABLE

DATA
BUFFER

WH L —od TRANSM T
LIPNY AECEIVE

< 807 DATA BUS >

bigure 2-8  System Block Diagram with Buses and Buffers
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2.3.3.2 lLow Address Buffer - This buffer s an ¥ bit transparent latch device The low address 1s emitted
from port 0 on the CPU and s sent only to the low address buffer The C PU uses this buffer to drive the
low address to additional devices wince the CPU cannot drive more than onc TT1 device This chip is
cnabled by the ALE wignal The low address 1s latched on the output of the buffer on the falling edge of
the ALE wignal The output enable circuit on this chip 1s tied low by a grounded resistor (soft ground).
2.3.3.3  Data Buffer - This buffer v an octal tni-state transcever It receives data from the CPU and also
sends data into the CPU from the 8-bit data bus The CPU controls how the data flows through the buffer
with the RD (read) and WR (write) control signals Refer 10 Section 2 3 9 for more information on these
signals
When the CPU s instructed to read a control register, the following accurs

1 CPU addresses a register

2 Data from that register 1s put on the data bus

¥ CPU toggles the RD signal low 1o cnable the data buffer for the read cycle

4 Data buffer transfers the data on the data bus 1o the CPU by way of the 8-bit jow address/data
bus

5 CPU reads the data and deals with it accordingly
If the CPU 15 instructed 1o write to a control register, the following occurs
l CPU addresscs a register through other circuitry

Data 1s emutted from port 0 on the CPU and sent to the data buffer through the 8-bit low
address/data bus

[ 28]

3 CPU toggles the WR signal low to enable the data buffer for the write cycle
4 Data buffer transfers this data onto the data bus and 10 the enabled register

S Depending on which register was addressed, 1t either latches a discrete signal, sclects a port on
one of the muluiplexers, or turns on an LED.
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2.3.4 Address Decoders

There arc three address decoders on the logic board The it wo described enable the write control
registers: The third enables the read control regisiers For the sake of clanty. the decoden that enable the
write control registers will be called write addrens decoders and the decoder that enables the read control
regsters will be called the read address decoder

F1gure 2 9 shows the threc address decoden and the low address bus Refer to this hgure for the following
discussions

2.3.4." Write Address Decoders (Figure 2-9) - There are two write address decoders One enables eight
port multiplexer control regisiers The other enables a UART muiltipiexer control register, three discrcte
latch signals, and an LED display register Both have output hines selected by the three lowest address bits
(A0.A1,42) on the low address bus Both arc cnabled by the fourth address bit (A3) and the WR (write)
signal To prevent the two decoders from beir.g enabled at the same time. the fourth address bit s inverted
at the mput of one of the decoder’s enable circuitry
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Figure 2-9  Addrens Decoders with Low Address Bus

The tollowing must aceur 0 order for a write addre s decoder to enable 4 write control register

1 An address s enitted from port 0 of the CPL onto the low address bus

N The low address arrives at the address decoden through the low address buffer

} The WR wignal goes low enabling one of the two write decoders

4 The cnabled decoder decodes the address and toggles the appropnate output hine low

s The toggled output linc cnables one of the wnite control registers for data transfer

2.34.2 Read Address Decoder (Figure 2-9)  There 18 one read address decoder and it enables a DTR
control reginier, & modem control register, and two test registers  As with the write address decoders, the
read address decoder has the three lower address hines (A0, A1, A2) from the low address bus as its select
hines But 1t uses the fourth and fifth address hnes (A3 and A4) from the low address bus and the RD
signal from the CPU 10 enable nt

The following must occur in order for the read address decoder 10 enable a read control register

[ An address 1s emitted from port 0 of the CPU and onto the low address bus

2 The low address arnives at the address decoder through the low address buffer

} The RD signal 1s toggled low enabling the read address decoder

4 The enabled decoder decodes the address and toggles one of the four output hnes low

S The toggled line enables one of the read control registers for data transfer
2.3.5 Program Memory Decoder
This decoder enables the program memory device It uses the two highest address lines (A12 and A13)
from the CPU to sclect an output line and 1s cnabled through a grounded resistor (soft ground). This
decoder enables the EPROM chip by toggling the SELA output line low during the program memory read

timing cycle The decoder has four output select hnes Only onc 1s used at this time because there 1s only
onc program memory device Figure 2-10 1s a block diagram of the program memory decoder.
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2.3.6 Moltiplexers

Multiplexers do the switching for the Mimi-Fxchange The LART muluplexer directs the conncetion
request data to the CPU The other cight multipicxers connect one communication port with another for
data transfer For cach multiplexcr there 1s a control register that controls which communication ports arc
connected and when to connect them

2.3.6.1 UART Muidtiplexer - This multiplexer controls the senal input data lines 10 the UART Lach
communication port has its transmitted data pin (TXD) connected 10 the input of the UART muluplexer
When the muluiplexer s sclected. the multiplexer allows data. from a terminal or similar device. 1o flow
through to the UART for processing This single UART muluiplexer transfers data such as the baud rate
and port destination from a requesting device

Figure 2-11 1s a block diagram of the UART multiplexer with sts control register Refer to this figure for
the following discussion

For the UART multiplexer 10 connect 2 TXD line to the UART. the following must occur
1 A terminal or similar device must send the proper modem signals to the Mim-Exchange

2 The CPU addresses and sclects the UART's control register At this time information 1s sent on
the data b s to this register.

3 The control register enables and selects the mulupiexer

4 These select signals enable the one TXD linc from the requesting communication port to the
oulput of the muluiplexer.

S This data 1s sent 10 the UART for processing

L
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~
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L NES
‘L\
UART 44 SELECT
REG STEM
ENABLE

< OATA BUS >
v o

Figurc 2-11  UART Muluplexer with Control Register

2.3.6.2  Port Multiplevers - These muluplexen control the data Mlow between the communscation ports
They operate similar 1o the LART muluplexer | ach communication port has 4 port multiplexer’s output
Iine connected to 1ty RXD pin Alwo cach communication port has 1its TXD mn connected to cach of the
port multiplexer’s input lhines

Figure 2-12 15 a block diagram of port 8's multiplexer and 1ts control register Each of the eight ports are
the same as this port except for these three differences

! The select on the control register corresponds to the port number minus |

2 The TXDP, from the UART 1s placed 1n the port numbers position so the ULART can vend data
to each port when sclected. -

3 The RXD corresponds to the port number minus | The muluplexer control registers arc
descnibed in Section 237

RAD7 | e

( THDO 4 ——d
TO POAT 8 DMVER

TRDY W —etf
FAOM EACH| TRO2 W —o
roRTS ™MD M ——d
MECEIVER o8 v —

TXDS H ——e
L TS M
FROM UART —— TXDP | ——f

PORT 8
SEL 7 |~ CLOCK MULT PLEXER
ADDRESS
RESE Y ——ad CLEARN LINES
.
PORT 8
1
AEG STEM SELECT
y ]
ENABLE

<: SaTa s ﬁ'>

Figure 2-12  Port 8 Multiplexer with Control Register
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2.7 Write Control Registers
These control registers hold status information from the data bus Once enabled. they transter data
directly 1o the appropniate device See Chapter S for the bit defimtions of these reginters

Figure 2-13 shows the wnite control registens with their select signabs and the data bus Refer to this Nigure
for the following discussion

2.3.7.1 Moultiplexer Control Registers (Figure 2-13) - These registens are quad cdge-tniggered D Mip-
flopr There 1s one control register for each of the nine multplcxen on the logic board  eight for the port
multiplexen and one for the UART muluplexer Sclect signals SELO through SE | 8 enable cach of these
control registers. When selected. the data from the data bus 1s latched at the output hines of the register
This data from the register 1s used to enable and select a port on the corresponding multiplexer

— X
UART |
A AND - )
. e} o StuecY
v FonT 1 8 Jonuuumuu
L4 wuLTimexen | o
PG STERS e 10 tNABLE ON MULTIPLERER
RESET CLEAR
SED B L LOCK
DSRO H
}— osAt w
F—— DSA2 W
A osa — osa3 ~  omvea
7 REGISTER DSR4 10 PORT DR VERS
b—— DSRS M
b—— DSAe M
—— DSRI M
RESET RESET
sevn . —(EhaBE ]
— mox )
— Al
g — m2
a 4 " —— M3 , .
E > REGISTER . » TO PORT DIMVEARS
o b A5 ™
—— RS W
L LI I
RESET ——4 MESET
SELI0 L ——4 ENABLE
p— CDO M
—— 02 ™
4
P coCTS —— CDIn
10 PORT DAIVER
7 MOSTER L cpaw o OAIVERS
pr— CD% W
— CDO8 M
e CO? J
RESET ——q RESET
SEL11 | —f ENABLE
LEDY W
. |
W4 LED LED2 »
{/ va RECISTER 603 TO LED O1SPLAY
— (ED4 w0
RESET ~—dq CLEAR
stL14 L —{ CLOCK e o oae

Figurc 2-13  Wnie Control Registers with Data Bus

2.3.7.2 11D Dinplay Register - This register s abwo a quad edge-tniggered DD Mp-flop 1t controk cach of
the tour red LEIN W hen the address decoders enable this chip (SEE 14), the data from the data bus hghts
onc or more of the 1 FDA This register displays testing mode results

2.3.7.3 Medem Contrel Registers - On the logic buard three modem control registens are wnitten to
DSR. RI and CD/CTS These control registers are 8-bit addressable Litches W hen the address decoden
cnabic these chips, the data from the data bus latches one of the output hnes This output hinc 1s a dicrete
signal and latches either high or low depending on the data from the data bus

2.38 Read Contrel Registers

Thewe control registers hold status information from a device connected at the rear of the Mim-Exchange
All of these input signals are discrete Once cnabled. the registers transfer data direcily to the data bus
Sce Chapter 5 for the it defimitions of these control regsters

Figurc 2-14 shows the read control registers with their vignals and the data bus Refer to this figure for the
following discussions
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2.38.1 Duts Terminal Ready (DTR) (omtrol Reginter (Figure 2-14)  Thn register v o dual Guad
buffer When the address decoden enable this register (SEL 16) the data from the input hines translers to
the data bus  Each communication port has 4 DTR line connected to the DTR wontrol register The ¢ PL
reads thrn DTR hine to determine of 4 terminal s ready for data transfer

2.38.2 DFO3 Medem (ontrel Register - This regnter i half of 4 dual quad buffer The ather hall
consists of the modem control test register described below

W hen the address decoders enable this control register (ST 19), the data from the nput lincs is trans
ferred 10 the data bus The data consists of the modem € D (MC D). the modem R (MR1). and whether
there 15 a modem cable (MODEM) attached to port ¥ The MODE M linc s cither +50 Vde o ground
ndicating the presence of the modem cable This control reginter 1s only used when a4 DO modem
connecied to port §

2.3.8.3 Modem Comtrol Test Register - This regisier s half of a dual yuad buffer When the address
decodens cnablc this register (SEL17). the data from the input hines 1 transferred 10 the data bus This
register tests the CD. CTS. and RI hines on each communication port This test reginter s used only when
«he loopback test plug is connected 10 a port

2.3.8.4 Port Test Register - This register s a dual quad 8-line driver W hen the address decoden enable
this reganter (SEL 1K), the data from the input lines 1s transferred to the data bus This data s cither +5 0
Vdc or ground which indicates the presence of the loopback test plug on onc of the ports

2.9 Timing Cycles

2.3.9.1 Duata Read Timing Cycle - The read cycle begirs during T2, with the assertion of the Al F wignal
(Figure 2 15) The falling cdge of tlus signal latches the address onto the low address bus This address
sclects which control register the read address decoder enables At TS, the address 1s removed from the
port 0 bus The data read control signal (RD L) 15 asserted during T7 This signal allows the address
decoder 10 cnable the sclected output line to toggie low When this happens, the data from the control
register 1s released 10 the data bus The read control signal also enabies the data buffer 1o transfer this data
to the CPU for processing After T12, the read control signal returns (0 the unasseried state This causes
the addressed device to float its bus dnivers and rehinquish the data bus Figure 2-15 shows the data read
cycle iming

osc
12 Ty 12 T2 76 7B T8 V7 T TO MO MY T2 N 12
A Bl
T
[T —

rOAT O FLOAY

LOAT K

“aa e ee

A A T5L0AY DATA Wy

Figure 2-15 Data Read Cycle Timing

2.19.2 Data Write Timing (vcle - The write vike hike the read ook bugins with the assertion of the
ME wgnal which latches the address onto the ow address bus as shown 1n bigure 2 16 This addres
schects which control regniter the wnite address decoden enabkes Durning Té. the CPU cmuts the data out
of port 0 The weite control signal (WR 1) i~ asserted at T7 This signal enables the data buffer for data
tramfer and allows addrews decaders 1o toggle low the wlected output line W hen this happens. the data on
the data bus v tramferred through the enabled control register and out to the appropriate device The
ke ends when white control signal s unasserted  Figure 2-16 shows the data wiite ¢yeke timing

DA A W

o CTAKEEX

bigure 2 16 Data Wate Cycle Timing
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CHAPTER 3
CONNECTOR BOARD

L1 INTRODUCTION

The conncctor board contains cight 25-pin I connectors, 1wo “U-pin connecton. and tour red hght
coiting diodes (LLEDs) It 1s on the rear of the Mini-Exchange with cight D connecton and four LEDs
facing out Figure 3-1 shows the component side of the connector boar

3.2 FUNCTIONAL OVERVIEW

The cight 25-pin D connectors (EIA RS-232) are the communication ports of the Mini-Exchange The
ports labeled 1 througi. 8 are for connecting the computer teminals and stmilar devices 10 the Mini-
Exchange

The two S0-pin conncctors are male connectors und they shide down into the female connectors on the logic
board The two 50-ptn connectors connect the connector board with the logic board

The four red LEDs display the operational status of the Mini-Exchange When the loopback test plug s
inserted in onc of the communication ports, the LEDs flash the corresponding port number from 1 through
4

3.2.1 Interface
This section describes the signals that are transmitted and recenved by the Mini-Exchange

The communication ports are connected to terminals and similar devices by a RS-423/RS-232-hke
interface The Mimi-Exchange operates its commumication ports using EIA voltage standards It converts
these standard voltages to TTL voltage levels through the drivers and receivers on the logic board

Ports | through 8 can connect to either a terminal or a privier To connect a modem to the Mini-
b xchange., you must connect it 1o port 8 Ports | through 7 do not have the capability to support a modem

[IITIE

L Jo

COMPONENT SIDE OF CLONNEC TOR BOARD

VA §)08 84

B'W

higure 3-1  Component Side of the
Conncctor Board
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V1.1 (ommunication Port Pimming - Thiv wcction describes the signals on each mn used on puet X
Fach of the cight ports have the same connector pinning. cxcept that port X has four more signabs for
maodem support These arc pins 1, 1K, 19, and 21 For this reason only port 8 can support 4 modem
Table 3-1 hists the mgnals on the connector pins of the communicetion ports

Table 3-2 Iists the wignals and pin-out for a modem cable This cable s used when connecling port ¥ o
modem

Table 31 J8, ( ommunication Port Pin-Out

Pia Signal CCITT V.24 ElA RS-232(C
| Protective Ground 101 AA
2 Transmitted Data 104 BB
] Received Duata 103 BA
4
s Clear to Send 106 CB
6 Data Sct Ready 107 C
? Signal Ground 102 AB
% Carner Detect 109 CF
9e Test 0 - -

10¢ Test | - -

11t Modem - -

12

13* Test 2 - -

14

18

16° PTest X

17

I8¢ Modem Carnier Detect

19t Modem Ring Indicator - -

20 Data Terminal Ready 108/2 CD

21t Remote Loopback

» Ring Indicator 128 CF

23

24

J4

NOTE

Pins 9, 10, 11, 13, 16, 18, and 19 are nonstandard
RS-423 and RS-232 connections. Maximum
oltages on pins 11 and 16 must not exceed the

range of ground and +5 V.,

¢ These pims are used only for the eaternal loopback text No external devices other than the loopback test plug Lan use
theve pans

t  Signab on these pins are present only on connector number 8 These pins arc used onby when o DEOY Modem and should
not be used by other devices The “Remote Loopback  signal is alwass 1n the unaserted state

3.2

Table 3-2 DFO03 Modem Cabie Pin Out

Mini-F xchange Pin DEOY Modem in
Signal Name Sumber Sigual “vame Number
PROT GN\D | PROT G\ND |
XD 2 RXD i
RXD 3 XD 2
NSR 6 DTR 20
SIG GND 7 SIG GND 7
MODEM L 11 SIG GND 7
MCD 8 CD L]
MRI 19 RI n
DTR 20 DSR 6
120V 21 Loop Test 18,21

CD 8 DSRS R

31.2.1.2  Signal Definitions - Some signal defimtions may seem vague For your convemence, there 1s a
dcfimuon of cach modem control signal in Appendix B, as well as the direction of the signal

322 LED Display
There are five LEDs on the Mim-Exchange, one power on LED and four dagnostic LEDs

3.2.2.1 Power On LED - The green power on LED 1s on the frunt of the box. and turns on when the
Mini-Exchange 1s plugged in This indicates the +5. +12. and 12 V source from the power supply is on

3.2.2.2 Diagwostic LEDs - The four red LEDs indicate errors found during power-up self-test or errors
found during the loopback tests. At power up. all four red LEDs turn on then turn off if no errors are
found If the LEDs stay on, there is an error in the Mimi-Exchange The decoded indicator error codes are
in Tabie 3-3

The LED display register turns these LEDs on or off according to data from the CPU The LEDs hght

when the LED H signal toggles low Figure 3-2 is a block diagram of the diagnostic LEDs Tabie 3-3
decodes the red LEDy

33




Table 3-3 LED Frver ( oden 323 (onmectens
Connecton 39 and F10 are two SO-pin connecton They connedt the connector board with the logxe bourd
IED4 LED3 1LED2 LFD 1 Error ( ondition Figure 3-3 shows the twa SO-pin connector pin-outs
off Off off Oft None  no sell test errons
Off Off Off On Port 1 ¢rror detected n .
Off off On Off Port 2 crror detected
Off off On On Port 3 crror detected o — 40 04— wov oo —40 o4l st
Off On Off Off Port 4 crror detected TR -—’.-Q D"—‘— 02 M TS o —,-4,.0 D-—‘— et »
off On off On Port S error detected o2 0 —40 O 1ipa » sloa]s
off On On Off Port 6 crror detected wov —40 D-»-'.: 120v €A m3 -T'-O D-r:—o- ta pTH)
off On On On Port 7 crrur detected o O tam M3 — 40 O~ tucm
On off off off Port & error detected €A DTR? —u—-o D-—“— PTEST) L D ?,.Q D-T 1 DS
On off off On Syvstem moduie failed tacol —+0 D‘:—._ o ta (153 —20 D“T;' tia AxD)
On off On Off System module lailed :::::; Eg g-;._ ::f:;’r u:‘:u:: .1—_’.3 g-_"_ o
On Off On On §)slcm module failed wlgol» eresrze 2210 04 e oz
On On off Off System module failed vame 2100422 waome oo 240 0472 osar
On On off On Syvstem module failed 2 24 L2) 2e
N ule fa ereste L —4-0 O4— tacos tacrsy —40 O-4— 14 a2
On On On off System module failed ww 240 0425 waosne tamor 2logl»
On On On On System module failed® f1a CT>8 %-o 04 ¢ anos A %,'_-o D'_:T A OTAY
vatos —4nol¥® rrest . —40 O4-—— 1A cO
. » V) 3 2
NOTE FAMS —f] (34— A DIMS ovo —4+0 04— € DMt
Al the LEDs are lit at power up (lamp test). If they Prests i 230 O wa o racrsi 240 O+ i mor
all stay Nt, a system module error is being indicated. oo 10 O uaosm vamor 00| 2
A CTSS T-O 04— o nuos A MO ?—-O O4+— taomo
ramos —100 :‘; PTESTO L .—'-QD-—"L ta cDo
A s —‘-—-O O-4—— 62 DTRY oo —40 D-qﬁ B\A DSRO
PIESTA L .—:uc D--i £14 COS 1A CTSO 2-'Cl D-# £1A AXOO
V4 owo —10 O+ (uosne vanow 24| e
to "_““’_*@—— T ° taciss 40 D42 b anoe 10 04 wooem
y £ A TXDY —‘L—DU 50 MCD ‘—’-O L 0 ey
N »m ——an —/@_J veer ree
/7
£03 3@ . higure 3-3 19 and J10 Pin-Out
4
LED4 M _J
v Figure 32 Diagnostic LEDs Block Diagram
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V. oo 210 0422 cia oshe em 0z 2210 Q| 26
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bigure 3-2 Dunostc LEDs Block Diagram GND T—D D__Jé_ EIA DSRS EIA TXD1 -3—7—0 0 38
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CHAPTER 4
POWER SUPPLY BOARD

4.1 INTRODU (TION
The switching power supply converts ac hine voltage 10 dc according to Mim-E xchange specifications The
user scts the voltage selection shide switch on the rear panel for proper ac input Table 4-1 shows the two

pussible combinations of settings for this switch and the actual ac input Figure 4-1 shows the componcnt
side of the power supply board

Table 4-1 AC Voltage Switch Settings

Switch

Setting Voltage Operation

120 120 ON

240 240 OK

120 240 External fuse Slows Internal fuse and transistor )1 may be damaged
240 120 No damage Green L ED on front pancl may ve ht

01"5‘) 0 00 Q

COMPONENT S OE OF POWER SUPP(Y

bigure 4 1 Component Side of Power Supply Board
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4.2 FUNCTIONAL DESCRIPTION

The power supply 15 an of f-line. switch-mode type ac/de voltage comverter areunt It OPCTAtes At 4 constant
frequency (30 kH7) using pulse width modulatior .echniques to regulate the output voltages Input voltage
can be either 120 or 240 Vac supplied from a single-phasc/three wire distnbution svstem The voltage
sclect switch and system fuse are acoessible on the rear of the Mini-F xchange svstem box Mavimum npul
power required 15 33 watls

The power supply board contains the line rectifiers, the power switching tranwistor, switching tramformer,
control circuits, and output filters They convert ac hine voltage to regulated de voltage The user scts the
voltage sclection shde switch on the rear pancl and plugs the ac power cable into the Mim-Lxchange and
the ac source

4.2.1 Power Conversion

The ac hine voliage 1s first filiered and then rectified to produce a dc voltage The de i then switched by a
switching transistor (in the basc dnive) that presents high voltage dc pulses to the power switching
transformer primary The transformer’s output - dc pulses  are rectified and filtered agamn to produce
smooth d¢

WARNING

The input capacitors hold high voltages for wp to %0
seconds after system power is turmed off

(enplugged).

4.2.2 Coatrol Circuits

The crror amp and comparator circuits control the switch pulse duration They switch off the transformer
to decrease the output voltages Transistors in the base drive circuit switch the transformer back on dgdin
when the comparator removes its switch off signal

4.2.3 Protection

Protection circuits prevent damage from incorrect voltages There is the external fuse, internal fuse., short
circuit, and overcurrent protection The fuses protect the input and switching arcuitry  The short-circunt
protection circuit 1s used 1f onc of the three output supplies 1s shorted to ground or 10 onc another The
overcurrent protection does what its name implies

4.3 DETAILED DESCRIPTION

4.3.1 Power Conversion

Incoming ac first passes through a hine filter Thus prevents power supply and/or computer-gencrated nose
pulses from feeding back into the ac lines A full-wave bridge rectifier then converts the ac 1o pulung dc If
the ac line voltage 1s 120 Vac, then the full-wave bndge scrves also as a voltage doubler and rectifier This
provides 250 350 Vdc to the two input capacitors The capacitors store the encrgy for the switching
cycles

The regulation circuits make the base drive switching transistor pulse on and off This places a voltage
across the primary winding of the power switching transformer turming it on and off The pulse has a
frequency that stays constant at 30 kHz However, the pulse width changes to control the amount of power
the transformer couples 10 the power supply outputs

There are three secondarics to the transformer. one for each of the output supply voltages Each output 1n
rectified and passes through a recufier diode and an L.C filter 1o smooth the pubses and steady the do
outputs Figure 4-2 15 a block diagram of the power supply board
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4.3.2 Control Circuits

The control circuits are the error amphficr. resistive summing network. and comparator The +5 and +12
Vdc voltages are compared by the resistive summing network that provides a constant input to the error
amp The error amp then sends the difference of this voltage and a reference voltage to the comparator
which provides a pulsing signal to the base drnive transformer

The comparator determines the correct pulse width by companng the output from the error amp to the
12 output voltage When current demand is high, voltage drops The comparator senses the voltage drop
and increases the pulse width This permits additional energy transfer duning this extended switch pulse

When the switching transformer 1s turned off. the 12 output voltage drops and turns the comparator
tramstor off This cuts off the base dnive transformer which allows the switching transistor to turn on
again charging the switching transformer Table 4-2 shows the pinning for J2, the dc voltage cablc
connector

Table 4-2 DC Voltage Connector, J2

Pin Voltage/Signal

+5 Vdo
+S Vdo
Ground
+12 Vdo
12 Vde

KD o d—-
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4.3.3 Orercurrest Pretection

This circunt senses the peak current 1n the switching tramstormer pramary 1t automatcalls shuts the b s
drive switching tranwstor off when the primary current rises above the threshold value in addition 1o this
circuit i a scparate protection circunt on the + 5 Vdc output suppls 11 shuts of f the switching tramntor by
driving the comparator on Both of these circuits reset when the current reaches 4 safe operating himat
Tabic 4 3 shows the maximum and the nominal currents for the three voltage supphes

Table 43 (urremt Protection Thresholds

Owtpst Overcurrest Nominal
+9 6 S A max 600 1200 mA
+12 S0 A max 200 160 mA
12 S50 A max 200 360 mA

4-4
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CHAPTER §
FIRMWARE DESCRIPTION

5.1 INTROIU CTION
Thi chapter describes the bit defimtions for each control reginter These control registers are wntten to or
rcad by the CPU from port G through the data bus

5.2 WRITE CONTROL REGISTERS
Thi section describes the control registers that hold status information from the data bus

5.2.1 U ART Maultiplexer Control Register

Address 000010 UART muluiplcxer control register (write only)
o] (0] 0% 4 2] P ) no
" 1 x tN Al AD A0
Bits 07 04 Not used
Bu 03 Enable bit, used 1o cnable muluplexer output

| - Enable output of the muluplexer to the
UART

0 Dnsables output of the multiplexer

Bits 02 00 Address of which port’s received data s to be
transmitted to the UART's input

AD2 ADI ADO Port Address

Port § RXDO
Port 2 RXDI
Port 3 RXD2
Port 4 RXD3
Port S RXD4
Port 6 RXDS
Port 7 RXDeé
Port 8 RXD?7

—_——_—_—Ccooo
—_—— 0D =—=200
-0 =0 =0 =00

FOR ENLARGED ART
PLEASE SEE FOLLOWING
FRAME(S).

5-1




o7

03

02

o

EN

AD2

ADY

ADO

S

VA 09y na



$.2.2 Pert Multiplexer ( entrol Registers $.2.3 ISR Control Reginter
Addres 000000 Port 1 multiplexer register (write only) \ddres 00001 | ISR (data et ready) control reginter
000001 Port 2 multiplexer register (wnite only)
000002 Port 3 multiplexer register (write only) This register controb the DSR modem control ines At power-up the DSR output s 1n the off state.
000003 Port 4 multiplexer register (write only)
000004 Port $ muluiplexer register (wnite anly )
000005 Port 6 multiplexer register (write only) » . - " o, o 0
000006 Port 7 multiplexer regiter (wnite only)
000007 Port 8 multiplexer register (write only) . ' . . wia | oan. any | ano
n » [ ne . .
x x x n N Al A AN B"\ 07 m \“l uwd
PR Bt 03 The value of this bit 15 used to control the
sclected port’s DSR bt
Buts 07 - 04 Not used I Places the DSR output in the on state
Bit 03 Fnablc bit, used 10 enable multipleren 0 Places the DSR outpul in the off state
oulput.
Buts 02 - 00 These bits select which port’s DSR changes
I Enable output of muluplexer to the
dnivers AD2 AD1 ADO Port Address
0  Places the dniver output in the OF F 0 0 0 Port |
condition 0 0 1 Port 2
0 I 0 Port 3
Bis 02 00 Address of which port’s received data s 10 be 0 I ! Port 4
transmitted out on the channel Instead 4 | 0 0 Port §
channel selecting 1ts own received data, it i | 0 1 Port 6
connected to the UART | ! 0 Port 7
| 1 1 Port 8°*
ADO AD1} AD2 Data Received On
0 0 0 Port |
0 0 | Port 2
0 | 0 Port 3
0 ] I Port 4
] 0 0 Port §
| 0 ] Port 6
1 1 0 Port 7
| | | Port &
Yo Whan port A s aonnaciad tothe DEOY modem this port s DSR Iine funcbions 4 the DTR line
FOR ENLARGED ART
5-2 PLEASE SEE FOLLOWING 53
FRAME(S).
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07

07 03 02 o 00
X EN AD2? AD)Y ADO
MA Q97 04

5-2

05 03 02 o 00
X X DATA AD2 ADI ADO
va 0793 84



£.2.4 RI Control Regivter 828 (D/CTS Centrel Reginter

Addrew 000012 Rl (nng indicator) controt regnice \ddrew L) R CDCarrer Detent), CTS (Clear To Send)
control regnter
Thi regnter controh the RI modem control hines At power-up the RI outpuls are in the ot state
This regnter controb the C 1D and € TS modem control hnes A1t power-up the € D and (TS vutputs are m
the off state

- - . . v . LR A aD alw
Bits 07 - 04 Not used e
Bt The value of ths bit controbs the sclected Bets 07 - 04 ot wsed
ports RI bt
Bet 03 The value of ths it controls the selected
I Places the R] output in the un state purt’s CD and CTS but
0 - Places the RI output in the off state | P the CD and CTS output 1n the on
Bus 02 00 These bits select which port's RI chanpes Mate
0 Places the CD and CTS output in the off
AD2 AD1 ADO Port Address state
g 8 ',’ ,':::: ! Bis 02 00 These bats select which port's CD and CTS
0 I 0 Port 3 changes
0 N 0 port 4 AD2  ADI  ADO  Port Address
: (I) (l) ::0:: 3 0 0 0 Port |
l | | Port & 0 0 ! Port 2
0 | 0 Port 3
0 i 1 Port 4
| 0 0 Port §
1 0 { Port 6
1 | 0 Port 7
| | 1 Port 8°

* When the madem cable v attached to port X the CID vignal acts as the Dats Signal Rate Sehtor vignal fur the DFO)
mudem

FOR ENLARGED ART

54 PLEASE SEE FOLLOWING 3-5
FRAME(S),

B A S g
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$.2.6 11D Dinplay Regroter

Addrew

CED Iaaplay Repister

SV READCONIRON REGISTRERS
This section desenbes the reginters that bold status inform tion trom . device conredted at the rear of the
Mine | vchange

Thes register controh the state of the four red dragnostic 1D on the M4 whange Iha 1D dinp S U1 DTR Contrel Register
register uses only the fow bvic This v g write only register

Bts 07

[ TTY(11)

04

00

N used

LED4 1EDI These bits contral the staty

f the four red | D on the rear of the
Mini-Exchange Sctting onc of these bits
causes the corresponding L E D 10 be turned ot
Cleanng a bit causes the corresponding 1 E D 1o
hght All four bits clear (hght) momentanily

At powmer-up

56

\ddress 000 20 DIR tdata eraunal ready ) control register
This regaster indicates the present status of the DTR modem control lines

1 Onstate of the DTR line
0 Oft state of the DTR hine

Bu (7 Present state of DTR for port & ¢
Bt 06 Present state of DTR for port 7
Bt 0S Present state of DTR for port 6
Bit 04 Prevent statc of DTR for port ¢
Bt 01 Present state of DIR for port 4
Bt 02 Present state of DTR for port 3
Bit 01 Present state of DTR for port 2
Bu 00 Present state of DTR for port |

*oWEe por v veanaaed 1o the THOY mudem the port s DIR hine funcbions 4 the DGR hne

FOR ENLARGED ART
PLEASE SEE FOLLOWING -7

FRAME(S) .
S —————————— e




07

0l 02 ot 00
x LED 4 LED I LED 2 LED 1
va o798 84

Q7 08 05 04 03 0o ol 00
OTR 7 DTR 6 DTR S OTR 4 DTR 3 DOTR 2 DTR 1 OTR O
MA N/ 0e
-~
.

5-7



$.3.2 DFGI Medem ( ontrel Reginter 3V Vedem (Control Test Reginter
Address 0000213 DEOY madem contral register \ddrew 000021 Modem control test register
This scgister indicates the present status of the modem control hines used with .+ DEOY mdens Duning cxternal koopback test. this register tests the modem control fines €1, CTS. and R

I Maodem control o in the on sate

T T T T 0 Maodem s 0 the off state
1 J A "

[ . . . . Lt rest r | orpar

Bus 07 04 Not used |

Bu (2 The value of this bit indicates the state of
the ning indicator (RI) from the DFOY Modem

Bits 07 0V ot used
I On state of the MRI normally indicates a

ringing signal from the DFO3 modem 1s being Bu 02 Loopback for carner detect (CD)
reccived

Bit 01 Loopback for clear 10 send (CTS)
0 Off state of the MRI hinc indicates that

no nngljng signal from the DFO3 modem i being Bit 00 1 vopback for ning indicator (RD)
recety

But 01 The value of this bit indicates the state of
the carrier detect from the DFO3 modem

I - On condition of the MCD line indicates
that the DF03 1s receiving the data carrier

0 Off condition of the MCD linc indicates
that no data carner 1s being received

Bit 00 This bit indicates the presence of the DFO3
modem and cable

- DFO3 modem cable 1s not present
0 DFO03 modem cable 1s present

FOR ENLARGED ART
5.8 PLEASE SEE FOLLOWING 59
FRAME(S).
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$.3.4 Port Test Repister

Address 00022

Port Test Register

This register indicates the presence of the test plug The bits of the register indwate which port has the test

plug
I Test plug inscried

0 Test plug not inscried

[ ] ’ wig ts [ty vg 2 F ] AT

B« 07
Bat 06
But 05
Ba 04
Bet 03
Bu 02
Bt 01
Bst 00

Test plug indicator for port ¥
Test plug indicator for port 7
Test plug indicator for port 6
Test plug indicator for port §
Test plug indicator for port 4
Test plug indrcator for port 3
Test plug indicator for port 2

Test plug indicator for port |

FOR ENLARGED ART
PLEASE SEE FGLLOWING
FRAME(S).



o7 06 05 04 03 02 01 00
PTEST? | PTEST6 | PTESTS | PTESTE | PTESTI3 | PTESTZ | PTESTH PYESTOI
MaAOW nae
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APPENDIX A
DIAGNOSTIC TESTS

A.1  INTROIM (TION
This appendix bricfly explains the testing modes of the Mini-Fxchange The diagnosixc tests for the Mimi
I xchange system umt are described. av well as a4 section on solving potential software problems

A.2 DIAGNOSTIC TESTS
Two diagnostic programs test the Mim Fxchange system umit iself Mini-F xchange self-test and loop-
buack connector test

A.2.1 Misi-Exchange Seif-Test

The Mimi-Exchange switch has a svstem self-test that runs automatically each time the power s turned on
After you plug the power cord into a wall outlet, the green light on the front of the system umt hights The
system then begins a complete seif-test and quickly flashes ail diagnostic lights on the rear panel once and
then stays of [ If the green hight on thic front of the Mini-Exchange system umit does not turn on, there ma)
be 4 problem with power Check the power cord and voltage selection switch Check the fuse, sf the wire 1
broken, replace the fusc If the hight still does not turn on. the Mini-Exchange system umit must be
wrviced

NOTE
If you rum the test more than once, wait five or more
seconds between turning power off and then on.

A.2.2 Loopback Coamector Test

Plug the power cord into the wall vutlet Make surc the green indicator light 1s on Do not disconnect the
powcr cable during the loopback connector test Test one connector at a ime Replace the cable prior to
testing the next connector or tag the cables during this test with the port number of each connector so that
you can put them back properly It may be casier to disconnect all cables from the cight connectors but 1t's
not necessary Insert the loopback connector into the suspected bad port

When you insert the loopback connector, the system tusts the connector associated with that port and
flashes the diagnostic lights on the rear panel slowly. 1n a hight code pattern for that particular port Tablc
A-1 interprets the on/off combinations that form a hght code If the hights do not flash the proper code.
that individual port 1s bad and cannot be used When you remove the loopback connector, the hights turn
off I any or all hights stay on, the connector 1s bad and cannot be used

The loopback test plug creates an external loopback of data and modem control lines Table A-2 shows the
signals the test plug shorts back 1nto the same port
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Table A-1  Light ( odes

Diagnostic

Lights

4 3 2 1 Meaning

o O O 2 System 1 working

© O O Connector |

O O @& 9D Connector 2

ONNoNN BN Conne.tor 3

O ® 0O Conncctor 4

O e 8 o Connector $

o @ O Connector 6

O ® o O Connector 7

o 8 O 0 Connector 8

o o O System 15 not working
O means the light 15 off @ means the hght 1s on

Table A-2 Signals

Trassmitter Receiver Pia Pin
TXD RXD 3 2
DSR DTR 6 20
D Test0, MCD 8 9. 1y
CTS Test] 5 10

Ri Test2, MRI 22 13. 19
SIG GND PtestX, Modem 7 16, 11

The CPU uses PTESTX signal to determine which port has the test plug inserted This signal scts a bit 1n
the port test register The CPU then tests the data paths and modem control hines shown in Table A-2 If
the received data 1s the same as the transmitted data, the CPU flashes the LEDs shown in Table A-1 1o
indicate that the port 15 operational If the LEDs do anything different. that yort cannot be used

Table A-2 shows the configuration of the loopback test plug

A.3 SOFTWARE

Devices that connect to the Mini-Exchange system can use applications software, printers do not need
software for connections. You may want to reload your software before testing again

Il you are using software application packages for your connections. be sure your Software Product
Description (SPD) specifies that it can be used with the Mimi-Exchange system.

Refer 1o the Mimi-Exchange Installation/Owner's Manual for more information on software
apphications
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APPENDIX B
SIGNAL DEFINITIONS

¢ arrier Detect (CD)

Drwrection  From Mimi-Fxchange

The on condition indicates the presence of a through connection in the Mimi F xchange The calling device
and the called device are connected The Mim-Fxchange will hold this hine 1n the on condition until the
communication is broken Sce Data Signal Rate Selector signal defimtion for other functions of this signal

Clear to Send (CTS)

Drrection From Mimi Exchange

The on condition indicates presence of a through connection in the Mini-F xchange The calling device and
the called device arc connected The Mini-F xchange holds this hine in the on condition until the communi-
cation 1s broken

Duata Set Ready (DSR)

Dirccion From Mini-Exchange

Signals on this circuit indicate whether the Mini-F xchange 1s ready to operate The on condition indicates
that the Mimi-Exchange 1s ready to exchange further control signals and data with the calling device The
off condition indicates that the Mim-Exchange s not ready to operate

Data Signal Rate Selector (DSRS)

Direction  To Modem

When a modem cable 1s attached to port eight, the port's Carnier Detect signal acts as the DSRS signal
This interface signal allows the Mini-Exchange 1o select high or low speed operation on the modem The on
or asserted state of the DSRS selects the “high speed mode™ at the modem The off or 'nasserted
condition selects the “low speed mode™ of the modem At power-up this signal defaults to the off state

Data Terminal Ready (DTR)

Direction To Mim-Exchange

The on condition of this signal indicates that a device i responding to or calling the Mim-Exchange The
of [ condition indicates that a disconnect 15 being processed When this signal 1s off the Mini-Exchange
stops all through communication

Modem

Direction  From DF03 Mode Cabic

This signal 1s on port eight only The signal should only be driven by the DFO3 modem cabie Voltages on
this ine must not exceed the range of ground and +5 Vdc The on or +5 Vdc condition indicates that no
modem cable 1s present This line defaults to this value The off or 0 Vdc {pin grounded) indicates that the
modem cable v present The DFOY modem cable grounds this signal

B-1




Modem ( arrier Detect (MCD)

rection  From DFODY

This wignal 1s received on port eight oniy  The signal s used only when the DEOY modem n connected to
the Mim Fxchange This signal indicates the status of the modem's Carnier Detect Signal The on or
awcried condition of the MCD indicates that the DFO3 1s receiving the data carricr The off or unasseried
condition of the MCD line indicates that no data carner s being received

Viedem Ring Indicater (MRI)

[hrection  From DFO3

Thin signal 1s received on port eight only The ugnal 15 used only when the DFO3 modem 1s connected to
the Mim Fxchange This signal indicates the status of the modem's ring indicator The on or asserted sate
of the MRI indicates that a nnging signal from the DF0O3 modem i< being received The off or unasserted
state of the MRI linc indicates that no ringing signal from the DFO3 modem s being receined

Port Test X (PTESTX)

Ihrecion  From Test Plug

This signal identifies when the test plug is inserted The signal also indicates which port has the test plug
This signal 15 a nonstandard RS-232. RS-423 connection and 1s used only with the test plug

Protective GND (PROT GND)
The protective ground s connected to the Mini-Fxchange chassis 1t 1s alvo connected to the shiclding
conductors in the interface cable

Received Data (RXD)

Direcuon From Mini-Exchange

Signals in this circuit represent senally encoded characters generated by the user's equipment This line s
connected 10 the received data output of the user's equipment

Ring Indicater (RI)

Direcion  From Mini-Exchange

The on condition indicates the start of a caliing sequence 1o the DTEF The off condition indicates that no
calhing sequence to the DTE has started

Sigmal Ground (SIG GND)
This circunt establishes the common ground reference potential for all interface circu:ts

Test0

Drirecion From Test Plug

When the test plug is sserted. this signal 1s the port's CD (carner detect) signal This is a nonstandard RS-
232, RS-421 connection and is used only with the test plug

Testl

Drrection From Test Plug

W hen the test plug is inserted. this signal 1s the port’s CTS (clear 10 send) signal This 1s a nonstandard RS-
232 RS-423 connection and 1s used only with the test plug

Test2

Direcion  From Test Plug

When the test plug is inscrted, this signal is the port’s R (ring indicator) signal This 1s 4 nonstandard RS-
232.RS$-423 connection and s used only with the test plug

Transmitted Data (TXD)

Direcion To Mimi-Exchange

Signals on this circuit represent senally encoded characters generated by the user's cquipment This hine s
connected to the transmitted data output of the user’s equipment
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