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connected in either DTE mode or DATA COMMUNICATION EQUIPMENT
(DCE) mode. This allows direct connection to all types of RS-232 equipment
including modems. In addition, these two channels are capable of high
speed synchronous operation using internal or external clocks.

PORT MAP

The INTERFACER 3 interface uses a block of eight port addresses for
communication between it and the host processor. The address of the
first port is switch selectable to any address which is a multiple of
eight. The ports will be referred to as relative ports 0 - 7.

RELATIVE PORT FUNCTION
S0 USART Data Register  (R/W)
1 USART Status Register (R).
SYNI/SYN2/DLE Register (W)
2 USART Mode Register (R/W)
3 USART Command Register (R/W)
4 o . Transmit Interrupt Status Register (R)
: Transmit Interrupt Mask Register (W)
5 Receive Interrupt Status Register  (R)
Receive Interrupt Mask Register (W)
6 : Not used
7 S User Select Register (write only) '

PORT ADDRESSING

DIP switch S1, positions 1 thru 6 are used to select the basé address
of the eight port block in a binary fashion as shown below:

SWITCH POSITION = ADDRESS BIT

1....PORT DISABLE WHEN "ON"

2 e A7

. . A6 "ON" = "0"
O A5 "OFF" = "1"
e A4
P A3

EXAMPLE: To address this board at addresses 10H thru 17H for CompuPro
operating systems, position 1.and 5 would be "OFF" and positions 2
thru 4 and positions 6 would be "ON",

EXAMPLE: To address this board at addresses 38H thru 3FH, posxtxons 1,
4, 5, and 6 would be "OFF" and positions 2 and 3 would bc "ON".



USER/BOARD SELECTION

To select a particular channel and to select which board that channel
will be on (when running more that 8§ users), requires the use of the
User Select Port and two board select switches. The five bit User
Select Register determines which of 32 possible users will be selected
at a particular time. The two board select switches determine whether
a board will respond to users 0 thru 7, 8 thru 15, 16 thru 23, and 24
thru 31. A particular user (0-31) is selected by outputting the five
bit number that represents that user. The diagram shown below will
describe the relation between the board select switches and the User
Select Register,

- USER SELECT REGISTER
DATA BIT NAME FUNCTION

DO. Uso USER SELECT 0 (LSB)

- D1 Usi1 USER SELECT 1
D2 uUs2 USER SELECT 2 (MSB)
D3 BSO BOARD SELECT 0 (LSB)
D4 BSI BOARD SELECT 1 (MSB)
D5 NOT USED
D6 NOT USED

D7 : NOT USED

‘Since each INTERFACER 3 will support 8 users, we will refer to these

eight as RELATIVE USER 0-7. These eight ports are physically
configured with relative user 0 on the extreme right side of the board

and relative user 7 on the extreme left side. To determine the exact

vser number, the RELATIVE USER number must be added to the USER OFFSET
number. The RELATIVE USER number corresponds to the three bits above
called USER SELECT 0-2, and the USER OFFSET number corresponds to the
two bits above called BOARD SELECT 0 and 1. These five bits determine

the exact user number. '

RELATIVE .
US2 USI USO0  USER NUMBER
0 o 0 USER 0
0 0o 1 USER 1
0 1 0 USER 2
0 1 1 USER 3
1 0o 0 USER 4
1 0 1 USER 5
1 1 0 USER 6
BOARD ~ BOARD USER
SELECT SWITCHES SELECT BITS OFFSET
S1-8 S1-7 BSI  BSO
ON ON 0 0 0
ON OFF 0 1 8
OFF ON i 0 16
OFF OFF 1 1 24



EXAMPLE: To address the INTERFACER 3 to respond to users O thru 7,
switches S1-7 and S1-8 would be "ON". To select a particular user in

the group from O to 7, BS1 and BSO must be "0" for the board to
respond. To select user 5, a O5SH must be sent to the user select

port.

EXAMPLE: To address the INTERFACER 3 to respond to users 16 thru 23,
switch S81-7 would be "ON", and switch S1-8 would be "OFF". To seclect

a particular user in the group from 16 to 23, BSI1 must be a "1" and

BSO must be "0" for the board to respond. 'I'o select user 18, a 12H

must be sent to the user select port.

WAIT STATE SELECTION

The INTERFACER 3 was designed to run in very fast microcomputer
systems by allowing up to two wait states to be added when accessing

the USART registers. - Since the user select and interrupt control
registers are capable of higher speed operation than the USART
registers, no wait states are inserted even when they are enabled on

the board. : :

The three vertical pins at J17 control the enabling of one or two wait
states. With the black pin shunt connecting pins "A" and "C", one
wait state will be inserted. With the pin shunt connecting pins "B"
and "C", two wait states will be inserted. - If the pin shunt is left
removed, no wait states will be inserted.

CABLES

The INTERFACER 3. is designed to use two-each of two different cables
asscmbhcs Relative users 0-5 use a custom 50 conductor cable and
relative users 6 and 7 use standard 26 conductor cables identical to

those used on the INTEREACER 1 and INTERFACER 2.

Relative users 0-2 (50 pin connector on the far right) and relative
users 3-5 (50 pin connector in middle of board) use a custom three-
user cable (see photo A page 7). This cable consists of a female 50
pin insulation displacement connector that splits into thirds and
connects to three female DB-25 connectors. The actual cable has
positions 1-16 (pin 1 on the far left side of the connector) on the
first DB-25, positions 17-32 on the second DB 25, and positions 33-50
on the third DB-25.

NOTE: The pin numbers on the circuit diagram show the pin numbers on
the DB-23 connector and not the 50 pin connector.

Relative user 7 (26 pin connector on the far left) and relative user 6
(26 pin connector to the right of user 7) use standard RS-232 1/0



cables (see photo B below). This cable consists of a female 26 pin
insulation displacement connector that mates to a female DB-25 (the
26th conductor is not used).

NOTE: The pin numbers on the circuit diagram show the pin numbers on
the DB-25 connector and not the 26 pin connector.

SLAVE CLEAR/POWER-ON-CLEAR OPTION

The INTERFACER 3 is designed to be cleared by either pRESET* or
SLAVECLR*. In some older non-IEEE 696 processor boards, POC* does not
generate SLAVECLR* and pRESET*. On these systems this board might not
be cleared upon power-up. By cutting the trace at J18 between "B" and

"C", and installing a jumper between holes "A" and "C", this board

will be cleared by POC* instead of SLAVECLR*



USING INTERRUPTS

The INTERFACER 3 has a simple but elegant interrupt structure that
allows considerable flexibility. Each USART generates both a transmit

and receive interrupt, for a total of 16 distinct interrupts for the

board. A transmit interrupt indicates that the USART transmit
register is empty and it is ready to accept a character. A receive

interrupt indicates that data is available from the receiver data

register. Each of these interrupts may be masked "OFF" or "ON" by
altering the INTERRUPT CONTROL REGISTERS as described below. Each of
these interrupts are open collector, and may be individually tied to .

any of the eight vectored interrupt lines (VI0-V17). The status of

each interrupt line may be sampled by reading the INTERRUPT STATUS
REGISTERS as described below.

- Since each of the 16 interrupts generated on the INTERFACER 3 may be
tied to any of the eight vectored lines, almost any type of priority
scheme may be implemented. All transmit interrupts are brought out on
one side of jumper socket J15, and all receive interrupts are brought

out on one side of jumper socket J16. On the opposite side of each
socket, each of the eight vectored interrupt lines are brought out.

By using the provided headers, any UJSART interrupt may be connected to
any VI line. The pin-out of J15 and J16 are shown below.

INTERRUPT J15 VI LINE J16 INTERRUPT

TxINT Q -=-n- 9 8 -~ VIO ~-| 9 8| - RxINT 0
" TXINT 1 re--- 10 7} ~~= VI1 ~-- {10 T e RxINT 1
TXINT 2 -oo-e 11 6 --- VI2 --- {11 6] ~-~-~ RxINT 2
© TxXINT 3 ~=--- 12 5] ~~ VI3 --- |12 5| ~==-- RxINT 3
TxINT 4 ----- 13 4 --- VI4 --- 113 4 ~emmn RxINT 4
TXINT 5 ----- 14 3] -~ V15 -~ {14 3] - RxINT 5
TxINT 6 ~---- 15 2} --- VI6 --- |15 2] nemeem RxINT 6
TXINT 7 -~=-- 16 1j --- VI7 --- {16 1] -~~~ RxINT 7

EXAMPLE: If you want to generate an interrupt on vectored interrupt
line VI3 when data becomes available from relative user 6, solder a
wire between pins 2 and 12 of J16. :

EXAMPLE: If you want to generate an interrupt on vectored interrupt
line VI5 when data becomes available from relative users 0,1,2, and 7,
solder 2 wire to connect pins 1,6,7,8 and 15 of I16.

EXAMPLE: If you want to generate an interrupt on vectored interrupt
line VIO when relative user 2 is ready to accept a character, solder a
wire to connect pins 8 and 11 of J15.

CHANNEL 6/7 INTERRUPT OPTION

Relative channels 6 and 7 are capable of generating a third interrupt
called TXEMT/DSCHG*. This interrupt occurs when the transmitter has
completed serialization of the last character loaded or a change has
occurred in the state of the DSR or DCD RS-232 status lines.
Additional information on this line may be found in the 2651 data
sheet in this manual,



The TxEMT/DSCHG* output from the 2651 may be jumpered to generate
either a transmit or receive interrupt. Due to the wire-OR capability

of the interrupt outputs from the 2651, when jumpered, the transmit

interrupt will become TxRDY OR TxEMT/DSCHG or the receive interrupt
will become RxRDY OR TxRDY/DSCHG. Therefore, when jumpered, you must
check the status register to determine what condition caused the

interrupt.

The following table will demonstrate where to install the shorting
plug to generate the appropriate interrupt.

CHANNEL TO CAUSE A TxEMT/DSCHG INTERRUPT ON THE:
NUMBER TxRDY LINE RxRDY LINE

6 INSTALL 114 INSTALL Ji3

7 INSTALL 14 INSTALL I3

INTERRUPT CONTROL REGISTERS

Two registers are provided for individually masking the transmit and
receive interrupts from the bus.” On power-up or reset, all interrupts
are disabled on the INTERFACER 3. To gain access to these registers,
a user channel must be enabled on the particular board to be altered.
(You cannot alter any interrupt register on the board set for users 0
thru 7 unless you have selected one of those eight users) To enable

a particular Transmit or Receive interrupt, a "1" must be sent to the
proper bit of the register. The registers are configured so that Data
Bit 0 will mask relative user 0, D1 will mask relative user 1, and so
on with D7 masking relative user 7. This is true for both the
Transmit Interrupt Control Register (relative port 4) and the Receive
Interrupt Control Register (relative port 5).

EXAMPLE: To enable all Transmit interrupts on a particular INTERFACER
3, send a OFFH to relative port 4.

EXAMPLE: To enable the transmit interrupt on relative users 1, 4 and
6, send a 52H to relative port 4.

EXAMPLE: To disable all Receive interrupts on a particular INTERFACER
3, send a 00H to relative port 5.

ﬁXAMPLE: - To enable the Receive interrupt on relative users 2, 3 and
7, send a2 8CH to relative port 5.

INTERRUPT STATUS REGISTERS

Two registers are provided for checking the status of pending transmit
and receive interrupts. To gain access to these registers, a user
channel must be enabled on the particular board to be altered. (You
cannot read any interrupt register on the board set for users 0 thru 7
unless you have selected one of those eight users) If a Transmit or
Receive interrupt is pending, a "1" will be present in the proper bit
of the status register. The registers are configured so that Data Bit

0 contains the status of relative user 0, D! contains the status of
relative user 1, and so on with D7 containing the status of relative



user 7. This is true for both the Transmit Interrupt Status Register
(relative port 4) and the Receive Interrupt Status Register (relative
port 5). Remember, these status registers are read only! Writing
into these registers will alter the Interrupt Control Mask. In
addition, the status of a channel’s interrupts are available even if
those interrupts are masked "OFF". The Interrupt Control Register
does not affect the reading of the status from a register.

EXAMPLE: If all Transmit interrupts on a particular INTERFACER 3 are
asserted, you will read a OFFH at relative port 4.

EXAMPLE: If transmit interrupts are pending on relative users 1, 4
and 6, you will read a 52H from relative port 4.

EXAMPLE: If there are no Receive interrupts pending on a particular
INTERFACER 3 (no data available), you will read a 00H from relative
port 5.

EXAMPLE: If Recelve 1nterrupts are pending on rclanve users 2, 3 and
7, you will read a 8CH from relative port 5.

USART INITIALIZATION

The serial channels on the INTERFACER 3 are implemented with a 2651
type USART from either National Semiconductor or Signetics. Several

of the USART parameters and channel control functions are programmed -
by writing into or reading from certain registers in the 2651. They

-are:

The baud rate.

The word length.

Whether or not a parity bit is generated.

Whether the parity is even or odd (if generated).
The number of stop bits.

Enabling and disabling the transmitter and receiver.
Setting and testing the RS-232 handshake lines.
Synchronous or asynchronous operation.

PN AWM

In addition, the normal status indication and data transfer functions
are also handled through the USART’s registers.

A table of thc:.various registers and where they appear in the 1/0 port
map is shown in a previous section and in the following tables.

"READ" or "INPUT" Ports

Relative Port Addrcss UART Register Function
00 hex Data Port, read received data.
01 hex Status Port, read UART status info.
02 hex Mode Registers, read current UART mode.

03 hex Command Register, read current command.



*"WRITE" or "OUTPUT" Ports

Relative Port Address UART Register Function
00 hex Data port, write transmit data.
01 hex - SYNI1/SYN2/DLE register, write sync bytes.
02 hex Mode registers, write mode bytes.
03 hex. Command register, write command byte.

USART INITIALIZATION SEQUENCE

When bringing up the USART in asynchronous mode, the following
sequence of events must occur:

1. Set Mode Register 1

2..Set Mode Register 2

3-Set Command Register

4. Begin normal USART operation

When bringing up the USART in transparent synchrbnons mode, all of the
following sequence of events must occur. If bringing up the USART in
pon-transparent synchronous mode, step 5 may be omitted.

. Set Mode Register 1

. Set Mode Register 2

. Set SYN1 Register

. Set SYN2 Register

. Set DLE Register

. Set Command Register

. Begin normal USART operation

w3 O\ A B DN

DATA REGISTERS

The UART data registers are straight-forward in their operation. You
write a byte to the data register when you want to transmit that byte
to an external serial device and you read the byte in the data
register to receive a byte from an external serial device. The UART
will automatically add the proper start and stop bits when
transmitting and will remove.them when receiving.

STATUS REGISTER

The status rchstcr is uscd to determine the current state of the
UART. Each bit of the status register has a different meaning
depending on whether it is high or low. (High means a logic one or
high level and low means a logic zero or low level.) The following



table describes the meaning of the status bits:

STATUS REGISTER FORMAT TABLE

STATUS REGISTER FORMAT

1T NUMBERS
sa-? A6 $A-5 A4 $R-2 SR2 $A-1 sR-8
DATA SET DATACARRIER  FE/SYNDETECT  OVERRUM PE/DLEDETECT  TxEMT/DSCHG  RxADY TxAOY
:“;’g weut :ﬂ:::mw ASYN: = NOAMAL ASYNC: 0~ NORMAL 0+ RECEVE 0« TRAKSUIT
n .
1S NIGH S HGH 0= NORMAL 1= QuERRUR % = NDAMAL -y o Ny on  REGISTER REGISTER
1= OSR iNPUT 1= 0CO INPUT 1~ FRAMING ERROR 12PARITY ERROR 1o vemiT SHIFT Bu;
iSLow ISLOW SYNG: SYNC: REGISTERIS 1= AECEIVE + =~ TRANSMIT
0= NORMAL 0= NORMAL. EMPTY HOLOINS, HOLONG
1= SYN CHARACTER ‘ 1 PARITY EAROR HAS DATA- -t
DETECTED R DL
CHARACTER
RECEIVED

NOTE 3: BAUD AATE FACTOR IN ASYNCHRONOUS MGDE APPLIES ONLY IF
EXTEANAL CLOCK 1S SELECTED. FACTOR IS 162 IF INTERNAL
_ CLOCK IS SELECTER.

MODE REGISTERS

When bringing up the UART, its two mode registers must be set with
various bit patterns that will determine the operating modes. There
are two registers, however they occupy only one I/O port address.
This is accomplished with internal sequencing logic that allows you to
write the first register (Mode Register 1) and then the second

register (Mode Register 2). It is important to write to Mode Register
1 first.

The meanings of the various bits in the mode registers are described
on the next page. : :

10




MODE REGISTER 1 AND 2 FORMAT TABLES

MODE REGISTER 1 FORMAT

BIT NUMBERS

MR1-7 MR1-§ MR1-5 MR1-4 MR1-3 MA1-2 MA1-1 LU
SYNC: SYNC: PARITY TYPE PARITY CONTROL CHARACTER LENGTM MODE AND BAUD RATE FACTOR!
NO. OF SYN TRANSPARENCY  0=0DD 0= DISABLED 0-5TS 8= SYNCHAONOUS 1x RATE
CHARACTERS conTROL 1= EVEN 1~ ENABLED MasmTs 1 = ASYNCHRONOUS 12 RATE

A= DOUBLE SYM 0 = NORMAL

10=7MTS 10+ ASYNCHRONOUS 18x RATE
1~ SINGLE SYN 1 = TRANSPARENT ETY N 112 ASYNCHRONQUS S4x RATE
ASYNC:
STOP BIT LENGTH
o0 = INVALID
01~ 1STOP BIT

102 1% $TOP BITS
12 =2 5TOP QITS

» MODE REGISTER 2 FORMAT

— 81T NUMBERS.
MRA2-7 MR1-§ MR2-§ . mAz4 MRB2-3 . MA2-2 MA2-1 MR2-8
NOT USED TRANSMITTER RECEIVER BAUD RATE SELECTION
cLOCK. cLock
0= EXTEANAL 8= EXTERNAL 0008 = 50 BAUD 0118~ 600 RAUD 1708 = 4300 BALD
1= INTERNAL 1= INTERNAL 14001 = 75 SAUD 0111 = 1200 BAUD 1101 = 7208 3AUD
001A =118 BALD 1008 = 1298 BAUD 1119 = 0588 SAUD

0811 ~ 145 BAUD 1081 = 2000 BAUD 1151 = 19200 BAUD
100 ~ 150 BAUD 1010 = 2408 2AUD :
0181 ~ 308 gAUD 1011 » 3500 BAUD

This completes the description of the Mode Registers. Remember that
you must always_ write both mode registers, with Mode Register 1 first.

COMMAND REGISTER
The Command Register is used to set the operating mode (sync or

async), enable or disable the receiver and/or transmitter, force a

"break” condition, reset the error flags and control the state of the
RTS and DTR outputs.

COMMAND REGISTER TABLE

COMMAND REGISTER FORMAT

1T NUMSERS
ca-7 cR-¢ ca-§ CR-4 [ } CR-2 - CR-1 cA-
OPERATING MODE REQUEST T0 AESET ERROA ASYNC: RECEIVE OATA TERMINAL - TRANSMST
00~ NORMAL OPERATION SEND = NORMAL FORCE BREAK b READY CONTAOL
- AUTO 0~FORCESAYS . pecerenaor 0 NORMAL o 0= FORCES STR ~ 0~ DISABLE
01 = ASYAC: AUTOMATIC OUTPUT HIGH FEAG IN ooB e 0+ DISABLE OUTPUT HIGH | . cuasLe
SYNC: SYN AND/OR 1 FoRcEs ATS REGISTER (FE, 1~ FORCEBREAK , gyapg 1= FORCES TR
DLE STRIPHING MODE OUTPUT LOW DErEen SYNC: QUTPUT LOW
10~ LOCAL LOOP BACK SEND DLE
1= REMOTE LOOP BACK 0~ NDRAMAL
1 SEND DLE

11



SERIAL MODE JUMPERS

The INTERFACER 3 board with its serial programming jumpers allows the
user. to adapt relative channels 6 and 7 to all standard RS-232 pin
configurations. In RS-232 mode, these jumpers may be set so that this
board operates in a "master” mode where it behaves as the Data
Termina! Equipment (DTE), or it may be set so that the board operates

in a "slave" mode where it behaves as the Data Communication Equipment
(DCE). Since almost all CRT terminals and serial interface printers
operate as the "master" or as the Data Terminal Equipment, then the
INTERFACER 3 board must operate as the "slave" or Data Communication
Equipment (For this reason, relative channels 0 - 5 are set to

operate in this mode.) For example, to connect the INTERFACER 3 to a
terminal like an Televideo or a Hazeltine, relative channels Q0 -5

will connect directly and relative channels 6 and 7 require that

serial mode jumpers (J1 and J2) should be set in "stave” mode as shown

on the f ollowmg table. To connect relative channels 6 and 7. to a

modem is a different set-up because modems are set to operate as
"slaves". When connected to a modem, the serial mode jumpers (J1 and

J2) of the INTERFACER 3 should be set in the "master” mode as shown on
the following table.

| PROGRAMMING JUMPERS
SLAVE MODE, I1/12: for MASTER MODE, J1/J2: for

connections to CRT term- connection to MODEMS.
inals, printers, etc. -

12



RS-232C CONTROL LINES

The RS-232 control and data lines are defined as shown below. The EIA
RS-232 standard defines a signal line at greater than +3V (+12V
typical) to be "SPACING" and a signal line at less than -3V (-12V
typical) to be "MARKING".

PIN# CIRCUIT DIR. NAME DESCRIPTION

1 AA PROTECTIVE GROUND

2 BA TODCE . TxD TRANSMITTED DATA

3 BB TO DTE RxD RECEIVED DATA

4 - CA TO DCE RTS REQUEST TO SEND

5 CB TO DTE CTS CLEAR TO SEND

6 CC -~ TO DTE DSR DATA SET READY

7 AB SIGNAL GROUND

8 CF TO DTE DCD REC’D LINE SIGNAL DET.
15 DB DCE SOURCE TSET TRANS. SIG. ELE. TIMING
17 DD DCE SOURCE RSET RECD SIG. ELE. TIMING
20 CD TODCE DTR DATA TERMINAL READY

Five hardwired RS-232 handshaking signals are provided for interfacing

to equipment needing these lines as shown below. Output lines may be

set either "MARKING" or "SPACING" and their state may be altered by
software commands as described in the USART INITIALIZATION Section

under Command Register.
OUTPUT LINES
NAME RS-232 LINE  DB25 PIN CONNECTION
DTR CD 20 OR 6 *
RTS CA 4 OR 5°*
INPUT LINES

NAME RS-232 LINE DB25 PIN CONNECTION

DSR CcC 6 OR 20*
CTS CB : 5 OR 4*
DCD CF 8

*NOTE: Non-starred pin numbers indicate the DB25 pin number for
relative channels 0 - 5 and when the Serial Mode Jumpers of relative
channels 6 and 7 are set for "master" mode. The starred pin numbers

" indicate the DB25 pin number on relative channels 6 and 7 when the
Serial Mode Jumpers are set for "slave” mode.

13



SYNCHRONOUS MODE CLOCK DRIVER/RECEIVERS

Relative channels 6 and 7 can either transmit or receive the
synchronous signal timing element signals.

requires that the DATA COMMUNICATION EQUIPMENT (DCE) be the source of
the of the synchronous transmit and receive clocks.

The typical configuration

The INTERFACER 3

is capable of independently transmitting or receiving either of the

clocks in either DCE or DTE modes.

The following table will describe

how -the pin shunts should be set for transmitting or receiving -the

clocks.
RECEIVE SYNC CLOCK TRANSMIT SYNC CLOCK
CHANNEL
NUMBER TRANSMIT RECEIVE TRANSMIT RECEIVE
6_ INSTALL J11 | INSTALL J12 | INSTALL J9 | INSTALL J10 .
7 INSTALL J7 |INSTALL J8 INSTALL J5 |INSTALL J6

EXAMPLE: If you want relative channel 7 to transmit both its transmit
and receive sync clocks, install pin shunts on 17 and J5.

EXAMPLE: If you want relative channel 6 to recei‘)e both its transmit
and receive sync clocks, install pin shunts on J10 and J12.

14




THEORY OF OPERATION

The INTERFACER 3 can be roughly divided into seven subsections for
describing its operation. These sections include: The S-100 Bus
Drivers, the I/O Port Decode Logic, the Strobe Generation Logic, the
Wait State Logic, the Interrupt Control/Status Logic, the USART, and
the RS-232 Level Conversion Logic. :

5-100 BUS DRIVERS

The separate data input and output data buses of the S-100 bus are
converted to a bi-directional data bus by octal drivers U44 and US5S.
.Data from the S-100 bus is driven onto the internal data bus by US58
only when sOUT goes high, indicating an output operation. The
internal data bus is driven onto the S-100 bus when DOEN* goes low,

indicating that a valid board select (SEL) and pDBIN are high (NAND-
U45).

“All S-100 bus signals are buffered onto Ehc board if the line would
otherwise have more than 1 LSTTL load. Address lines A0, A1, A2, and
pDBIN are buffered onto the board by 2/3 of hex buffer U48, and the

lines sSOUT, sINP, pWR*, O, and pSTVAL* are inverted using portions of
U29, U43, and US50.

I/0 PORT DECODE LOGIC

The eight port block that the INTERFACER 3 occupies is decoded by six
open collector X-OR gates (U46 and U47). Five of these gates decode.
address lines A3-A7 by comparing against positions 2-6 of switch Si,
and the last section compares SOUT and sINP* to determine if an I/0O
operation is occurring. When all compare conditions are satisfied,

ASEL goes high. Closing position 1 of S1 will ground ASEL and disable
the board completely.

A valid board select (SEL*) is generated (by 1/3 of U32), when ASEL
goes high along with USEL (indicating that this boards select number

is active) and Al and A2 are not both high (indicating the USER SELECT
PORT is not selected). SEL? is disabled by 1/3 of U32 when the USER
SELECT PORT is enabled so that conflicts between up to four boards
does not occur,

A USER SELECT write occurs when ASEL, Al, A2, sOUT, and STROBE
go high. This generates OUTO* (U32) which clocks the least significant
five bits on the bus (D0-D4) into hex latch U34. The three low order

bits of U34 are decoded into eight chip enables (CEQ* - CE7*) by U35
when SEL is high and A2 and ESTROBE®* are low. The two high order bits
of U34 are compared to switch positions 7 and 8 of S1 by 1/2 of U47
(X-NOR) to decode a current user board select signal USEL. Access to
registers on the board requires that USEL be high before access is
gained.
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The four interrupt read and write strobes are generated by decoder U49
when A2 is high and SEL* and STROBE* are low. A0, Al, and sINP*
determine which output becomes active at the proper time.

STROBE GENERATION LOGIC

In order to gain additional access time in an I/O cycle for the 2651
USARTs, the INTERFACER 3 generates early strobes based on valid
status. S-100 bus strobes pDBIN and pWR* are gated together (U30) and
inverted to generate STROBE and STROBE*. These signals indicate that
a bus strobe is occurring. The interrupt registers and user select

port have their data gated by STROBE because they are TTL and capable
of' very high speed operation. Since the 2651 type USART is a MOS
device and has an access time of approximately 250 nS, an early strobe
is generated so that wait states are avoided whenever possible. A
status valid sxgnal ESTATVAL?*, is generated whenever pSYNC is high
and pSTVAL* is low. ESTATVAL* clears "D" flop U33a to generate
ESTROBE®*, which becomes one term of the USART chip enable decoder U35,
The termination of STROBE®* causes a "1" to be clocked into U33a and
terminate ESTROBE®*. : .

WAIT STATE LOGIC

To allow operation with high speed processors, a wait state generator

allows the addition of one or two wait cycles. U31 forms a two  bit

shift register clocked by O*. A wait state is left pending after

STROBE goes low, and when STALL1* or STALL2* and A2 are low (U30), and
SEL is hlgh (U45), WAIT* is generated. STALLI1* is clocked out on the

next rising edge of O* after STROBE goes hxgh and STALL2* is clocked

out the following cycle. The pRDY?* line is pulled low by U48 when
WAIT* goes low. When neither STALL1* or STALL2* is connected on J 17

no wait states will be generated.

INTERRUPT CONTROL/STATUS LOGIC

The interrupt logic consxsts of two 8-bit latches for enabling
interrupts onto the bus, two 8-bit buffers for reading current
interrupt status, and sixteen 2-input open collector NAND buffers for
driving the interrupts on the bus.

Two 8-bit latches are formed by four 4-bit latches (U38, U41, U52, and
U55) for generating the interrupt enable mask. The Q outputs become
the RxINTENx and TxINTENx interrupt enables for selectively masking
"OFF" individual interrupts. Upon power-up or reset, these latches

are cleared by CLR* so that all interrupts are disabled.

The TxRDY and RxRDY interrupt outputs from the 2651 USARTS are
inverted to form active high interrupt signals. These interrupt

signals are fed to one input of the open collector NAND buffer, with

the corresponding interrupt enable fed to the other input. Thc
resulting interrupt outputs (TxINTx and RxINTx) are capable of driving

16



the VIO0-7 lines directly,. and are brought out to J15 and J16 for
jumpering to the appropriate line.

Two 8-bit buffers are formed from four quad tri-state buffers (U37,
U42, U351, and U36) for gating the current USART interrupts (TxRDYx and
RxRDYx) onto the bus as status information. Since the buffers use Tx
and Rx RDY instead of Tx and Rx INT lines, the status of disabled
interrupts are displayed as well as enabled interrupts.

Relative channels 6 and 7 allow jumpering the TxEMT/DSCHG interrupt
from the USART to either the TxXRDY or RxRDY interrupt outputs. This
is possible since the outputs from the 2651 are open drain and may be
wire-ORed.

USARTS'

The 2651 type USART is quite sophisticated in that it can run in both
asynchronous as well as synchronous modes. In addition, the part has
an internal baud rate generator, RS-232 status and control bits, up to
three interrupt outputs, and the capability of transmitting as well as
receiving baud clocks,

The chip enable (CE) and read/write (R*/W) lines are operated by
initially determining whether a read or a write will occur (SINP* to
R*/W) and then strobing the part with CE* Address lines A0 and A1l
determine which of four registers will be selected and CLR resets the
USART.

The baud rate clock BAUDCLK is generated by a 5.0688 MHz crystal
oscillator formed from three inverters (UU29) and crystal X1.

RS-232 LEVEL CONVERSION LOGIC

Each USART has a full compliment of RS-232 handshaking lines for
devices that require them. Industry standard 1488 and 1489 receivers

and transmitters are used throughout for highest performance. In
addition to the data lines TxD and RxD, each channel has a RTS and DTR
output and a CTS, DSR, and DCD input. All three RS-232 status lines
have pullup resistors to +12V so that floating inputs are pulled high.

Relative channels 0 -5 have the RS-232 lines set for direct
connection to CRT terminals and printers. Relative channels 6 and 7

may be set for both DCE and DTE modes by wiring new jumpers for J1 and
2. :

Relative channels 6 and 7 are capable of sending and receiving both
the transmit and receive baud clocks for running in synchronous mode.
An RS-232 driver and a receiver are provided for RxC and TxC, and
either one may be jumpered in.
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SAMPLE TEST PROGRAM FOR RUNNING IN
ASYNCHRONOUS MODE_

£

&*

INTERFACER 3 TEST PROGRAM

* This program will initialize all 2651s. for asynchronous operation

at 9600 baud with 8 data bits, one stop bit, no parity. This program
will echo all characters received on any user channel (from 0 to 31)
and if any user sends a ~C, the program will terminate and return back
to CP/M.

NOTE: This 'pro_g.ram assumes that the console device is either an
INTERFACER 1 or 2 addressed at ports 0 and 1. ’
*

*

base
udata
ustat
mode
commr
txreg
rxreg
user
exit
tbhmt

dav
*

*
*

Start
Loop

Init

Echo

Loopl

equ
equ
equ
equ
equ
equ
equ
equ
equ
equ
equ

org
mvi
inr
cpi
jz
out
mov
call
mov
jmp
mvi
out
mvi
out
mvi
out
ret
mvi
out

“out

inr
out

. mov

18h
BASE+0h
BASE+1h
BASE+2h
BASE+3h
BASE+4h
BASE+5h
BASE+7h
0

01h

~02h

100h
a,0ffh

20H
echo

" user -

b,a

init

a,b
loop
a,0CEh
mode
a,7Eh

"mode

a,27h
commr

a,0FFh
txreg
txreg _

user

"b,a

call

;data port in and out
;status register port
;mode register port
;command register port
;tx int register

;Tx int register

;port to select user
;CP/M reentry point
;transmitter buffer empty
;data available

;init user

;next user

;check for final uart
;start echo routine
;select vart

;save user in b

;init the unart

;restore user

;next

:;set up the 2651

:send to mode register 1
:9600 baud, internal clocks
:SEND BYTE TO MR. 2
;:could be 07h (no 1420)

:mask value

;set tx int reg

;set rx int reg

;next user

;select uart

;save user in b

cstat  ;check for data
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Ok

Cstat

Nodat

Inloop

cpi
€z
mov
jmp
call
call
ret

ani
jz
mvi
ret
mvi
ret
in

ani

1z

in
ani

" cpi

Qloop

Done

1z
mov
ret

ani
iz
mov
out
ret
jmp
end

0AAD
ok

a,b
loopl
inloop
oloop

ustat
dav
nodat
a,0AAh

a,0

ustat
dav
inloop
udata
7Fh
03h
done
€,a

ustat
thmt
oloop
a,e
udata

. exit

:data if aa
:do echo loop
;restore user
;next

;get data
;output data

:look for key entry
;check status

. ;no data

;data char
;no data char

:look for key entry
;check the status
;wait for key entry
;get key entry
:mask parity off
:has a ~¢ been hit?
:return to CP/M
;save input in E reg.

;check ready for output
:check status

;wait for ready

;get data

;output character

;return to ¢p/m

20



" INTERFACER 3 SYNCHRONOUS TEST PROGRAM

* % * * *

* This program will take characters typed on the consolc and transmit
them synchronously at 19.2K baud out of relative user 6 to relative
user 7, and then back out of 7 to 6 and back to the console. When a
control C (~C) is hit on the console, the program will terminate and
re-enter CP/M.

NOTE: This program assumes that the console device is an INTERFACER 1
or 2 at ports 0 and 1. It does not use direct BIOS entry points. The
synchronous clock jumpers should be sét as described in the example in

the SYNCHRONOUS MODE CLOCK DRIVER/RECEIVER section. The
SERIAL MODE JUMPERS should be set so that channel 7 is in master mode

and 6 is in slave mode.
*

*

base equ 10h

udata equ base+0h ;data port in and out

ustat equ base+lh ;status register port

mode equ base+2h ;mode register port
‘commr equ_base+3h ;command register port

txreg equ base+4h ;tx int register

rxreg equ base+5h ;rx int register

user equ base+7h ;port to select user
exit equ 0 ;CP/M reentry point
cstat equ Qlh ;console status port
cdata equ O0Ch ;console data port
tbmt equ Olh stransmitter buffer empty -
dav equ 02h :data available
*
*
*
org 100h

START mvi a,0ffh ;mask value
out txreg ;set tx int reg
out rxreg ;set rx int reg
INIT6 mvi a,6h ;init user 6
out user ;select uart
mvi a,08cH ;set up the 2651
out mode :send to mode register 1
mvi a,0fh ;19200 baud, external clocks
out mode ;send to mode register 2
mvi a,0a5h ;synch character
out ustat :send to synch reg
mvi a,67h ;synch strip mode
out commr .Send to command register
mvi a,0a5h ;dummy synch character
out udata .poke in butt to start
INIT7 mvi a,7h :init user 7
out user ;select uart
mvi 2a,08cH ;set up the 2651
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CONIN

ouUT6

OUT6L

IN7
IN7L

ouT?

ING
ING6L

CONOUT

DONE

out
mvi
out
mvi
out
mvi
out
mvi
out
in
ani
jz
in
ani
cpi
jz
mov
mvi
out
in
ani
iz
mov
out
mvi
out
in
ani
jz
in
mov
in
ani
jz
mov
out
mvi
out
in
ani
jz
in
mov

ani
iz
mov
out
jmp
jmp
end

mode ;send to mode register 1

a,3fh ;19200 baud, internal clocks

mode ;send to mode register 2
a,0a5h ;SYNI1 character

ustat  ;send to synch reg
a,67h ;synch strip mode

_commr ;send to command register

a,0a5h ;dummy synch character
udata ;poke in butt

cstat  :look for key entry

dav ;check status

.conin  ;no data

cdata ;get char
7fh ;mask parity off

03 ;has a ~¢ been hit?
done return to CP/M
I,a ;save in |

a,6 ;user 6

user ;select

ustat  ;look for ready
tbmt . ;check the status
out6l ;wait for ready

a,l ;restore character
udata = joutput char
a,7 ;user 7

user ;select

ustat ;get status

dav ;:check for char

in71 ;no char

udata ;get char

l,a ;save char ,
ustat  ;check ready for output
tbmt - ;check status

out?7 ;wait for ready

a,l ;get data -
udata ;output character
a,6 suser 6

user ;select

ustat  ;get status

dav :check for char
in6l ;no char

udata ;get char

l,a ;save char

cstat  ;check ready for output
tbmt :check status
conout ;wait for ready
a,l ;get data

cdata ;output character
conin

exit  ;return to cp/m
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SAMPLE PROGRAM FOR USING THE INTERFACER 3 AS THE CP/M CONSOLE

: CompuPro INTERFACER 3 equates.

GBI3: EQU
GBUD: EQU
GBUS: EQU
GBUM: EQU
GBUC: EQU
GBUSR EQU
I3DAV: EQU
I3TBMT: EQU

P R

sTINIT MVI
ouT
MVI
ouUT
MVI
ouT
MVI

ouUT
RET

B W3 WO W M WO W WD VI W

sCONST IN
: ANI
RZ
ORI
RET

I AR AR

10h
GBI3+0
GBI3+1
GBI3+2
GBI3+3
GBI3+7
02H
01H

A0

GBUSR

A,OEEH

'GBUM

A,07EH
GBUM
A,027H

GBUC

GBUS

I3DAY

OFFH

JINTERFACER 3 BASE
;:Uart data port

;Uart status port

;Uart mode port

;Uart command port
;User select register
JINTERFACER 3 DAV
JINTERFACER 3 TBMT

CONSOLE INITIALIZATION

This routine performs the initialization
required by the INTERFACER 3 USART.

;select user "0"

;output to select user

:8 bits, no parity, 2 stops
:Set up mode register 1
:9600 baud

:Set up mode register 2

. ;dtr low, no break,

:no reset, rts low
:Set up command port

CONSOLE STATUS.

This routine samples the Console status and returns
the following values in the A register.

EXIT A = 0 (zero), means no character
currently ready to read.

A = FFh (255), means character
currently ready to read.

:Input from port
:Mask data available
:JIf data not available

CONSOLE INPUT

Read the next character into the A register,
clearing the high order bit. If no character
currently ready to read then wait for a character
to arrive before returning.
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: EXIT A = character read from terminal.

sCONIN IN
ANI
I1Z
IN
ANI
RET

GBUS :Get status from uart
I3DAY '
sCONIN

GBUD

7Fh

, CONSOLE OUTPUT

: Send a character to the console. If the console

;" the console is ready.

; ENTRY

sCONOUT IN
ANI
Iz
MOV
ouT
RET

: End

»
*
]
: is not ready to receive a character wait until
2
*
*

'C = ASCII character to output to console.

GBUS ;Get uart status
13TBMT :Test if buffer empty
sCONOUT

AC

GBUD

GBcbiol3.asm

24



“d105 1013INPUCSIWES (TUCNTN OBEL

£
v
vomsn 4
p
N
HIIYG g
1NN Tounor Lo Yougwo3
0uiN03 auy
NI00K wigor ¥ voLvEINIG
11vy onve
-y w\
vavd PN o b o
»
Wi l-Lﬂl - viva
10USND3 L
el waiiveiio ¢ L
oo woass Lo e | commamuned  H033330V4
Prt UILANSNYYII X e N1ESAE
104iKE3
wisang
y1 &
Touwos le sne
o [(ER T T vive ne
CHAT
159ZSN1
p
¢
sovaunw Lo
vianayie 1€
e
B 4

uonemByuod welshs |e1eusy LGIZSNI

punost o1 4d 0z eduenoedes Ot (7] 1,}

sUId panseawuny Jd 0z ssury1oeden 1nding inog
HW L =Y 36 oz saueyoedey induj Nig
suonIpuoy 150y Uy oy dAj N neweiey joquAs
AQ=0ND =IOA D 92+=VL

esurmyoeded

v [i.:13 ag woenng Aiddng Jemog o e ]

AQF = LO0OA wr ot 1wesny afeyee ung vadQ oV
AOb = LN0A wr ot 1uasIng ebexes sng Neg ay
AG'G O AQ = Nipg vr oL " jusnny peot indug Ty
vrooL- = HOy A 8z | ve #Bnjop YBIH 1nding HOA
vwg'| =10{ A sva | szo : sbeyjop Mo Inding 104

A 0T abeioA ubiy Indug HIA

A 8'0 ! oBe1jo A Mo Induy TiA

SUONIPUCY 136§ Hun NRLA dAj i MNNUTINS joquig
AC = QOND ‘%23 A0S+ = IDA D 0L+ 01D,0= V]

sonsuegoRIey] [eNn283 OQ

. SINSIBI2€IRYT 182110013 DT

J8pun payjioeds SUONIPUO3T 8S0Y1 O] par ULl 8q pINOYT pUT pspusly;

10U S Siwi 8se 1€ uoesedo SNONUNUO) IN3V0 Aew alewsp
1wsueuisad yIIum puoAsq sty sespur shunies wnwxel (90N

AD'9+ 01 AQO- _puUnoIn Of 198d5ey LM $eBRIOA (Iy
3,061+ 013,99- aimesedwey, sbeioig
J,00+913,0 ur duss § Jwsquiy Bunessdg

sBupey wnuey exnjosqy

159z foneubis Jof yuawese|dey ui-Bnig 1ang
pannbay %2010 weisAg oN &
| emnedwon il w
eieg] jo Busa)ng signog &
{Pneg 0OZ'61 01 0F) saiey {rudlug g —
20| sley pneg —ﬂC-caKN 10 fRuseiu} @
(snouoiyauAsy ‘wp@) pneg ¥G'Z2E 01 Qg -~
{snouoiyIuAsY ‘'xgi} pneg %09 0t 3Q —
{snouoiyduAsy ‘xi} preg WE'e 1 30 —~
(snouolysuAg) pneg we'o ot D4 —
seiey pneg W
uonaa3G 11Q 1eyg osjed —
uoiieiauan) Pue o218 1g dols-Z 16 i [ -~
uyopeseuas) PUE uotdateg Yealg Buly —
: (21ey pneg
3yl xpQ 10 'XQ{ X[} saiey %20|5 sqeiderss € —
s1919810y HE-R O -G 21123 —
Higede) spoyw youhsy o
Guidding 31G 10 DNAS —
uolasul JNAS 311G 40 INAS dnewoiny
apow 1-UOp 10 dsues§ -
si10010y]) INAS Z 10 { s|qeidajes —
si0100s0y7) UG-G O1 -G ajge1dajeg —

. suoiiesrdg xedng
._uIqu_n:n___:mnzo:o.zucidncam:o:oEu—;ml

saImea |

‘{Butwely 10 ‘uniraso ‘Alsed} SUOIIIPUOS 105K
ST {8 SE ‘(GOZSNI Yl Aq pawsojrad Suiaq suoniesedo
18)sURSy BYl JO UOINPUO3 Byl pue edAl ayt Sepndui
pausodas uvolewojul SmE1g “uoiessdc  (euoilduny
ayt Bupnp ewit AuE 1€ {GOZSNT Yl O smels aepdwos
3yl peas UED 4T BUL "NdD BYL WO PBAIaINS £43108
-1843 €1EP UO UDISIBAUOS [Bt13s-0)-jafjesed pue ‘WIAOW
€ 40 anAep INdING/Indul UE WO| PBA@Iar SIBIILIBYY
eiPp U0 UOISISAUDS |Bjjesed-0l-terras sunopied {GOZSNI
ayf eiep peiaas or Yauhse 30 S yauAs reyue
HWSURI PUE A1308: 01 pawuwesbold aq ued {GAZSNI PUL

‘o8N ut Ay d jeubis 11ea1
18D (e119s AUE A({Eniia 1WSUBIY PUE 3A18D3) O1 welsAs
ey} Sutmojre Aqaseyt ‘AlIIQinaly WAWIXEW 10 BIEAly0¢
watsAs 3yl Ag peunuesbosd st {GOZSNI 10 vonenbijuod
jeucHIUN} 8y "waisAs PBRIMNIONILS $AQ B Ul BIBJATIUY
indinosindus elep e1sas € se Suoiduny ‘ABojouyssl SOW
216 uodipis (suueys-ny Buisn pateduqel st YSiym ‘diys
ayj -abeyaed aulj-ul-jenp uid-gz pIepuels e ul pauteiuos
diys  (EMySN] fIHWSUR) [ Jakiadey  SNOUOIYOUASY

sepIfiqede] apoyy youAs w

/ YOUAS (eS19AUR eiqewwesBord € S {GOZSNI UL

uondioseq [ersusy

aoepaUl suonedUNWWOo) djqewwelbold 1G9ZSNI

086¢ 13q01N0

JOJONPUODIWSS
jeuonenN

25



ONINEL SAIZOFN

| ONIWIL LINSNYUL

\ / _

]ll.lln!l.llllﬂlll'lllllllll'l —
ra-: ﬂ
(i
T foNIINI0INVENCY ”—
L AR S

{ifdrno}
L]

ONIWLL NI01S
ey
L1 P ,
AT 4 wnifge
Wy "

ONIWIL ILIUM ONY vl

~l| 48; ~=
NtV TS SNE x Or1YA VIVE X 01IVA 10K x amivorssne (903U
T.Iua. I'o_

l'llllllllo\ll'll'lll/ Illlllnlwllll P
LR
. *

|'~ HOy f—

L ¥h 1

ONIWIL LISTH

1353

suuojaaep Buiwg

ewry PIoH Beq XM

sy 00t HYY}
su oot swij dnieg ewg ¥y Sy
: inding gxj 10 ofp3 Bues
20400t = 1O su [} [ pue BuiBueys Qx L uUsemIaE MBYS 21
4400t = 73 su 0se Oxj 10 e8p3 Buyies wosy Aejeq Qxi orsy
su 059 e1eis M0 %I0ID JXY 16 DXL i Y
su 058 ejelg ybiH woorD Qxy Jo DX} HEHy
THW m.on.a oa Asuenbesg %2010 ndul OXY 10 OXL 1M
su oL a101S MO X001 9iey pneg e
su [+ e1eis yBiH ¥90(D BleY pneg HYBY
Asuanbasy
ZHN €L0°C 8890°¢ o't N30( 1ndu| jojeieuan sley pneg LI
sU 000t UIPIA 88INd 13S3Y EEL
SONIWIL HIHLO
4doot = 19 " osu 05t peey 10 awij Buieoid sng ereg a3
4doot = 9 su 052 peey J0] swi Aeieq B1eg (]
su 0g 2l 1O} Ul PIOH BIRG HOy
su GZE BIUM JO] B dnjag eleg ‘ 50y
sy 0Z awii PIOH 10NU0D M/H HOY
su 0d suity dmeg (0:1u0D MY $91
U 0z euif PIOH SseIppy WYy
U 0z awtj dnjag sseippy sy
su 00t UIpIM 88ind #jaeus diyd 39
SHILIWVHVYJ SNE
SUONIPUOY 18 Y [TTh ~ xoN _ dAy m Uiy _ neunseg * 10qWAS

AD=(QNO ‘%53 A0'G+ = DDA D 0L+ 013,0=VL

sofispeoereyy BINO83 OV

26



AUAIB1 HOA () 1§ g ‘PUNOID
Addns HoA-G¢ 1QE uld ‘ITA

HOIOT MY vy U indino
dxg Aul sproy Cybiy wayan  aeiado o1 raliwsuen
Ayl sagqeus MO waups L did (§LD) Puag o1 seery

ummnwmm , :EWM — uo INdi1N0 Moj e sasnea aies

ur abueya indul ue pue ‘g g 1arsay snieig se parots
soradue seyl jo tuawapdwod ayy Merardo 01 19413331 ayL

SA(ews ‘MOf UBUM 1G] uid (gDQ) 19318Q 91s1e] Beq

'DHOSAQ/LIIX Y Yo indino moy

¢ sasnes indur sty jo ateis vl abueyd v 4 La sasifiay
SMIEIS SE pPAIGES $1 juswaldwod Siy uoipuod Buty
10 Ape3y 135 B1e(] UL 13Y113 SAILIIPUL "MOf UIYM ‘YIIym
Indut  asodind.jerauany 1z uld .AE_ Apeay 19§ nieg

‘JOAI3D3;
ayt o1 Indu eiep v_m:om IE Utd (N H R1Eg 1eAimdey

"patn a1e $YI013 (J Xy PuE
DX 1) 13NWSURIL PUE 1841303 1BUIAIXA fI Paiinbal tON
101€1203Y) ey pneg [eusalul ayl O1 Indut %0013 IHW
8890°G  :0Z Yld ‘(N1DHE} A201] J01eseung siey pneg

WOHPUOI <F VIS (H L Yt Ui 3diAap ayl saded
ybiy vayp  paunogiad aG pinoys uoilesada  patpidads
3yl 1R PUE DIBA ST 3I1A3D AYL OL SPUI| IR PUE (011U
TeYL SAIRIIPUL “MOf UBUM (i Yid (3D} elqeug diy)

‘SNG R1P 2yl 16 juasasd

20 01 12150631 PASSAIPPE YL JO SIUINIUOT YL Satnes ndut
MOy y 19181631 PasTaIpPE Ayl Ol Papeo aq O (4
8yt woz eep smope Induc ybiy vy Siajsuen sng eiep
1O UOHIAND Ayl $10NU0Y E( utd ‘(M/Y] SIM/PREY
‘$1315163) PULWILIOT PUE apPOW 18UIBTUI 138135 OF

nun: seull SSIPPY 1ZL 0L U4 {0V - L) teur tseppy

‘SpIOMm J01uCT aettdosdde ayl
YHAM PAZHEIIIUL J(IUN BPOW Sl UI SUTBWS! pUe alels ajpt
3yl tawunsse adtAap ay) ‘s1e11tbay InieI§ pue ‘purutwon
‘3POW Byl SIEAD pUE ALIAIIIE 33A3p AUE Saleulusral
AgnouoyauAse eubiis stuf  “{GOZSNE 1 uo 13sas
1315w € swsojed by UayM (L2 uid ‘(13STY) 1esey

STVNDIS ANdNi

‘sitnang _2:.::
3Jualapar suondusap ateyy 0 swog ‘sutd 1ndinosinduy
LSOZSNI eyt (12 yo uoL § Byi squasep Buimoyiog ayy

suonuyag uld [euolouny LGIZSNI

SIEIHINIUYY NIHLIE 030N 13N
JEY S INNNY LNONIE STRYIITY  Fi0K

ot SUIPD/ 10T E 4
ove W | Awns b
¥iMo¢ et 11}
A§ — L
[[3i] Ot 818
ToviNg3 n
wioon e s
/{1 R
N el 1]
v [
fry ——1 VILEIATN 4INE e
] [LXEEAT]
¥IITIO3E SMGI5K
1¥0 3413) g Sagrernadit ki |
AUty I—-: YIAIITY g = _Btnlﬂcluiiucdu Lid
wivuInge L
- 1tve GAVE
P BVIWE
un
N—
viLlEn I L e vHnSIv TnLvEE ,wl..: v
€ILTDIV IMATOK ¢ Wy
VivQ 1IWINYYL M ]
= 1
A0vy lqa viLINYYL LeIN9W 100w fort
e 1 U313137¢ 300% aETei
v it i
! TOVINDI RO YV IO wn
WU 116
VILSI23Y PNAY LE§EE
: %o
YILHIB T (WAL s !
| whegng o 00-16
e + svive e vive
TOMINOT 116/0AS

n.:- q».t.u
ey rin

weiBeiq »20ig LSOZSNI

WOILIGNG) SWINEYR Ot O
ELIE4BIT T LLEA0LE € (1E SWWIE ¥ € BLOK
{ERONOHINATE K1Y SUHF JOIS E C1HUVE OK ‘SUIEIVHYHI 110 § O { NIONS! INEIWIE AQUE
(TO00R SNONOWHINAT Wi SHIE JD1E L A LIUVE OK SHTIIVUVHT 116 € WO S NMONS! ONiwIL LWIYE AN

IAOW SNONDYHINASY
€ vive . Hvivel
UMY . Hue
aviY aviy

_ A G
RN [ fhivie
% - —
| _ -

_ VIV _d § oY
[AEAAIEFAERE AT L

-ICGOW SNONOHHINAS
i vive wyives fTviva) netvor )
VK WKy (1] AL LLTE %
oviv dvie aviy oviw aviy
1N o an
¥O4 13
] s0we¥
| 1
saLvig
— 11008
[ wmew
fe oveows: o | ]
g sviva T “vwvivea | twivo | tviva | ] tuas | ary
OGO A AR N A A AN AT A R OA AT AT ARE
EAL]
300W SNONOUHINASY
vvivo « tvive fvive
wni 40

[ “ s
3 roecq
| —
s IS

Py T (T T te s ¢ ©

Cvive tvren te1vg

A A HOY

P twve T o T qwve T ewve 1 ivivo | LI

A A NGO M AT AT AR AR

ey

(‘pu02) suuojaaep, Bunuig

27



UeydMOLS uonezienivl ‘| $in8ig

| oottt |

i TEVYIoE §

VLY GAvINe S
ovot

WALIN YT WY
110 IWG{T€ EnAS GNY WILEIUN

T¢ 4TI ¥ 145107k ZNAS TWOSTE
RILHIUK VE TEPR W RSII 3 suAS

30 Ty TR0V

AvME AT D {00 INRYNI0UE 16 10K
3% 2 MIESI21Y 100R WIL{rdi
Y2 EWIIEIIIE JOOK D {36
14e2 2€ LSO € HTESITEE 100K

a9 11E
avel

CHILES CLIL
avot
1108

SNONOVHIUAS

L¥HSITE 00K
avat
o

11Uy 100
avet

1388 T

‘uoieIsde M 5O PEFL
1916 Aue AG paIdsjpeun sst Inq ‘uotiesado  sasiBay
pueunuos peay, € Bunwsoprad Aq o Indu {3834
€ AqQ sayrie sionstB3s 152 OYL OF 19ERS Ise sralutod Ay
58181631 18114 oy OF 18 t 1535 1yt
‘spew st jo 1q [ Yl veys s10us gt
JUURLL JR{IUIE € Y $2315152) SPOW Mt U PausolId ore
suonesedo alsm pue pesy 1a1siBay 31C S SPeO; piYE
Syt pue ‘191883 ZNAS SPRO} UDIIRINEG BIIM IXBU BYf
1313183y (NAS SPeOj uoilessde UM 1811} MY ‘j Sienbe
M/Y PUt ‘[ spenbe Zy ‘Q Srenbe (v §t “aduwexs sog
so1star saybiy 1XOU Byl SIAIDE M SUCHEINdO LM 1O
peas anissaadns ‘(F pue | umsiBay apopy pue s1asiBay
IVA/INAS/INAS] simubai adnine j6 2123 syt uj

o prewwon stum | t (L]t 10

1918153y purwwo) peay of{tjtio
ZpuegsimslBayapoy g | 1 o)t o
Zpue oy apopesy | 00|t {0
sinbay JVQ/ENAS/INAS UM | t ftla e
191516y smielg peay gltjole

.u:_z.x Buipioy HumsurI] MM tjojoio
12151Bay Suplop sarezsy peay | 6 [0 {0 | O
sngere I VIS ML | X [xix ]t

vonoun g : wujov|iv |33

swep Ay stens g 8qej

‘g Siger Ut paydads
se stndui Qv PUe ‘(v .E.m .Muu. syt ot sfeulies BurAjdde
Ag passadne a1e (GQZSNE 3yl 10 siasBar |eusalYs ayy

. ‘JaLIEIRYT € |O
GOISSIWSUE St SG UOIIHAIRE 3Yt YO 133442 UP sey afurya sy
1t PIjgESIp 3G PINOYS I URUEIE PUE 1312331 JYI “1AAl
MO ‘u0in2axa wesbosd Buonp auny Aue te pawrwest
0iias aq UET 3NA3N YL INg e1eq ays ek arsthar gy g
asayi o} suonesado apms b jiatt Ag p GO aq
1snw apow (ruonesado (GOZSNE Yl ‘TUCHEINUILOD

eiep 6 01 10014 sasiBay [ D Ay pue 'z
pue { s1anibay apow [RuiAIUC BIA {GGZSNI Yl |0 (Yirog
as pue ‘ewioj sep s ¥o0i3 1 apows)

SUOIHIPUOT AANE 130 AL SIUIUATAIR AIEMIJOs WaIsAL atg

Buunuesbold LS9ZSNI

AQNTL L ot punne L)
[ Fi] [} @ — Wy
UG =g (t U = ¥

ONISO/AMESS ~= Bt 0 = 33

Toarg =g gt 9 p—= (¥
WINE =g G € = 2%,
1838 o==g (E e (G
otz P L
uy ==yt -l""
WG =ed 92 [ =Y
255 e ¢ § foes ONS
Np el 9 L s QY
L, K ¢ 0
{0 =d 87 ) e 20

‘siey preg paunutiBord sys xi 17 1AdING UZ $HLIOIBG
wd syl ‘pawrwesBoid St N0 INMUWAULIE  (RUIBIUE
$towndui gxf o eyl 4o sBpe Bunie; syt wo {GOISNI

_ 8\l §jO 1NC PIYIOIT S eleq IBNNWISURI) “Bley PNEE

oyl 10 (xpg 10 ‘xg| ‘x{} Hdunw € s ndul HR] oy
16 A2uanbes; suf PRMINULURIE §1 1IIDBIRYS CIRP € YOIYM
1€ 818 Ayl S(ONUOS 1ndus siyt ‘paunuesBosd st %5013
SOLIIWSURIL RUIRIXE §{ (G Uig (DXL} WIOLY IMuIsUeI§

a1ty pneg pawweiBord syl x| e tadino ve
$3wodsq uld tiyl ‘PewWIWEBOId $i NIOD JIAIBIRS [BLIBIL
1f 3013 syt jo oBps Bums syl uc pejduwes $i eleQ
ey Preg Yt O (XpQ 16 ‘XL ¥} Adu € 31 1ndu
DXy syt jo Adusnbeyy oyj "PEAIFINI St 1810BIEYS EIED
€ Iy 1€ 8182 Ak $jos1u03 Indul sy ‘prunwesBosd s
3I0|T $ANEIE [BUIIINE §{ IGT ULd ‘(DN L] WIOLD 18I0

‘SNg B18( Y P14 PALIBIIULIL 0IE LONRULIO U]
$NILIS PUE ‘SPIOM 10ITU0T "RIR( ‘N4 AUt PUC | GOZSNIE
np q ned {euonasspiq  sapiaod
snq 3y seurt indino/indut 3§viS- 1YL WBa smsudwos
$nq stug tE Q8 ‘L '8 “LE “0T Uid ‘4G (0T - LQ) MG

STYNDIS LAJLNO/LNINE

‘g 11q 1osiBey p D o A syt st yndinc
LY ouL puas of 1sanbay e1epul OF Pash Afjewiou
indine ssodind-esauery (g7 uid (SLY} pues 0 enbey

. '{ utq 1e1siBay
p 3 jo § s s inding YiQg Ui
“Apeoy (fuiuiag eeqg Ipuj oF pasn Ay wndinc
#50dinG-|EI6UsT)  ipE Vid ‘(LQ) APesY mujuue] eieg

uopesnByuod uid

‘pIqeSip §1 191 ILISURSE
syl udym {{ 2iBey) srers Bunjsews ayl Ul pisy st 1nding
QXL dyf "#31a0p Indino/indul 10 WIGOW € ot indino
€1ep (et Msoduwo] 6L Uid (QN L) MINQ seltuNUeL )

‘THS
G 1eisiBey SMIEIS JO wAWAdWOT Ayl ¢ 1NdING Ty
‘waisAt sy ot 1dnuerul ue se patn aq uesIndine HHOSG
LW X§ UL "yBiy of oi eut| s1ys 10§ 14D U AgG pepeo
oG 10w 105169y BUIPIOK INUSURE] eyl "BNMIBYID "NdT
U1 Aq peas s ao1siBoyt smieig aul vaym Yy t208 1ndine
$IYE “ISIXE 10U $80D UONIPUOS JWIX | Yl §i ‘PendC
tey sindul 0@ 10 YSG U O e o aburyd ¢ ey
10 1dD Y AQ POPEO| JATILIEY3 ISP| BYY JO UONBIYE(IBS
PMAAWO Sey JRLMIWISUEIL Sl JBUNE 1Byl $PIEIIPUS
‘UIRIp-URds S YIYR INDING SIYl UG MO| v Igf Ui
..Oxgﬂmhiwuh_ sBusyg 18§ e 10 Aydwg senjunuesg

“WRISAS oY1 0f idnssatuy
ue se pasn eq ues INdine LQy¥Y eyl ‘pajgestp i
18A1BI9S AYL UIUM SO (14T a4t Aq peas s1 sa1siBay Buipjog
San038Y YL usym ssuynE ybiy saol 't sig seisiBey
SNIRIS 40 WBWHAWDS BT SI YUNYM INdING S1yL ‘1dD
a1 o1 Indut JOf Aprar ssioeieys e sey {YHY) tetibey
BuIPIO} 2A1930Y AYE 18y $21EDIPUL ‘UlRsp-uedo ${ YIYM
"INDING $1UL UG MOT Y 1L Uid (AQH XY} APrey seajeoey

WwesAs 3ys 01 dns
-121U1 UE SE PRSR 0 U3 INCING AGH X | BYL "paiqeUe §
JRTHWSUEE BYL UBYM A{UC PI{eA S| PUE DBPROJ S| SaLIEIEYS
e1ep syl uaum uBiy seod ‘g 1iq sasiBay smeig jo Jusw
-91duros sy} $ USIUM ‘INDING SIUL ‘N4 Sy WOos se1de
-1ey3 e1ep € 1deode 01 Apeas &1 (Y1) seisiBey Buiplop
UWIURIE TR STIEDIPU ‘uleip-usdo ¢ ydum 'Ihdinc
SIYL UG MO| ¥ gL Uld [AQHXL) APESY JenjutuEis

STYNDIS LNdLNC

28



TYNY 110 3t L
GEALLR$0E LR

03037738 § KIOT

$iW0LIVE G1LIDTIE € HILYS \WNUdLE]
A0® SAONDURILATY W WOLIYS 15VE GAVE ( 510%

Q1IN
WELIVUYMNS
sawi 10wt UILIE
waiiigee vive tve YOveT ALIWYE - ¢ e ST
ELT Gihae At TeRon < ¢ Tywwon - ¢
1envey - ¢
DI SIULRTIY g . was mo1st o1 3t
" i wOuwE AtWYe < wouyp  YOVYIONNIYES »:...-h_u.....aa. ‘t :_H.“—M o
Lo H Ay Traon < & NAUUIAD « L Trmion . ¢ §00K1 028 < ¢ IRONINED < ¢
CAREYEL < ¢ Wi - ¢ Imigy Trwon - ¢ wv 133138 10V
atvsy sgwew WRYARTTL 11O I NAVUIAG  IISEMIWAVYE  WINWYI VNG 1 vive
e vt (X7} ot (2] (2] v
Telemnn 11
. LvwHO 3 U3ASIDIY SNLVLS
neows .
Temion - ¢ NIVE 4001 110MTE ./ 1(
116 owse s WIVE 4001 Y381 <8¢
w01 andIne Mg 110704 38 w01 404100 1o0R amAIvis 10
[T PVNS L yyaupravns -t M1 HILSIOY Ly $13004 < ¢ VO/ORY NAY JnAt
VNG gy aarne Vg -6 SALYISNIONM o ynging by Rl
MY ¢ ELOSHIVG ¢ ol TWRVOR 6 WOMWE LIS <t Toiy eygung g TIYNDINY SNASY - 18
10uIN03 1oV weiwg eI Trmegx - ¢ onlf NOILVU1LE YYeRUON < bt
INERVYL  WNIRIL VIYE JANIIE INkeY vowws {383 01 153003% 200N IMILVUIND
0 (2] [B7] (£ tes (35 (2] (R4 43
BNYg AU 10f %0G/%0C & 81343 Awnp pue x{ & (L %2013 ‘spow YauA§ U epow ASE Ui PN 11 4303 xG{ GION
9t 05/0% szt g9ie zeoe 00z6t tutinni tre
AYWHOZS YILSIDIY ONVYIWNDOD
€€ t4:74:14 - 9'est 9'tst 0096
114 05/0¢ - A8 FA -1} 00Z¢L
LT} 05/0% - 89 g9 008y ORVEMNSE LE ORVE R «iste
ONVESNIZ Nl OAVERIC -6
88 05/0S8 - 9'Ls a(s 009¢ onve Wt < 11 GRVESIRE - 1M ONYE T NI - 41N
. SRVE I - B1te ORYESHE 00t ONVESLL - bieE
28t 05/05 - v'8c '8t oove onve et 1 OAVENRIL . 1IHE  CAYESL - tees LN - [
anve sem < o8 CAYEON - BUIE  ONVEOL < o00e TenuILRE - € A
8st 05705 €820 leoee 02¢ 000z WOILI2155 11ve €nve P e o180 10Kk
74 05/09 - 14 882 008L
v9z 05/05 - 6t 6t 00zt e t rvw tm t tem rivn stuw v (BT
:1A-] 05/0S - 96 8'6 008 SYIENON LT
9501 06/0S - 8¢ et 00¢ L1YWHO4 2 HI1S1DIY ICON
. . $108 40481« 1t
e 06/0% - T +Z 0st $110 4618 %1 < 4t
6 015t
ssez 09/08 9100 £zalz st g¥E1 N orsen
[o]:1: 14 0S/0S - 9Lt oLt oit e :u“w“
veee 0/05 - e 2t st Hive et nomowmomizy s n A
§ ) TLVE 4 SNONOVHINALY « 1€ tres e areens ¢ arag e vuve
oteg 05/0% - g0 80 0% FIVY <1 SNONDYNINAS 9 PTIRC) ortavne € 0068 adwiwvosevel e
_10—01. T1VY ORVQ ONY 100% HWENTY HILIVEYUT 10¥INOS R 1YY il ALHUVE INAS kLTtY
son1a19 %} 10143 (THY} (e ary
)34 183164 #3013 X9y #3013 X1 prg
Ang Asuenbe: 4 Asuanbes 4 ¢ uw Lty R (XL [RTL] (] (2T L
jemoy eanesosyy

(ZHW 8890°G = Asuenba g .S;.U.. SIINNIONINYY JOININUSE) OV PRFE ‘Z 9[QRY

SUITNNK L)
iVWHO 4 { ¥IL1S103Y JO0W

29



Ko e Sbury 6 N WO, Sast Lt 10
“pfir B TRANSTE] UCHRY PuT PRuz FIF SETURE IWITES GNIne o0 DeEUts Linases Ruc 0 MR e Aneertusden: KuE BwNIIC 10 S06 PuORTY

TRISIVE sar)
XH WHISK 998Ct eme|
(L
OV OVS INNvD B001214 oy But “voomex
602t wwe; Ly o2 unmy. FFISH G108 YiRE LLe2E-50 vom; L0y ™i
€000 8210 1 11 “aned ors ens o bu ¢ LHCS6E (0 mg 12055 1006 AL 0005 (T 100F! 18}
il SUTSanes Gt B0rg Wuore Buck bussy wrdrr “ekwoy AORUIP (SN 1T0GE TWame] 0D Aues
CSIE eomxp  anparieg VOI¢ ownkood sy (o 3 9004 VIE 097 AR-Mutlums EARDL § ¢ 1 VOIWAR; DDOR NG MIINPUOINNS SRS
Qemabit GIR § BY OOIT mT BeE TuKY Ry Gpebof dnay ‘R (Betg Suty Supteg exele /1§ WOTTImameot} L ornet]
LRt T FIE O¢ SIBERNAT T BEpre ey vemer:  weber ‘g (LI g —ene;
NLQIZSN! sJequnN 18015
© AN} 088324 surT-ul-(enG i PeeT-gE
-~ o ! .
e M1 e ww e nes e X ahen
© = - - - = et
e W1E e nec L3 SI0E wEe =< e =
e | ame wee § e HIC
[] 0T teve

¥
P
§

aue mo i [}

" - e
Jeiin ik G Y sl se e Wit
wat e T
P
hew oo
ave
Aty
e
FLEGZSNT 1equiny Jopi0
[t} 91 199] eBuxty sury-up-peng srweseg peeq.gz
SEE (P E I e MR IS G
e e )
- - e
MM. e e
e e
t .: ' " qre mee t e
it ia.n ‘ :IA'.!
GEE B E L -e
- - wetve e i et W
Mt we ssvin Bndd T e e ha
- we
. 6] 48] £63 (o] {6 {51 [ {¢
ALCCe HE (e
see et ove
e
14
1
steleve §
e - P ) -

SUOISUdUN( [eASAYY

‘apous
SMOUCIPIUAS SUE U! SR SRUUTW SWPE YT Ul POy
L] Wy p i Atg 1RpoRIYD

-..a.-.n. wonipuos Bupiew € OF wMed enu yndu;
(@ XH] €18 A8y Sy ‘WeItAS Syi OF pnuaseid pue
PRGUIITIE 10U BIE SI12RI0YS YEBIq 1G 6182-|E Buipasdang

*101592010 8yi 01 1ig snies rourg Bulwes s € pue NG
0122 {|E JO 12100107 € SPUBS 18A1833L UL UBUL PAIIANAP i
UONIPUOS HeBIq € §| "1a1DRIRY3 (Biksed € 010) InNGUY (B11as
ayl Buyquussse efiym jjo padding e sug Ateg pue
doig/iielg auj ‘iq veis eyl jo vonubodsr Aq pareaiw
€1 1a10tseyy ¢ jo uvond: palgq st ayl adugp

‘UoIIPUOD
siew BYL O pealsut vonipuoy (mog 3iBoj} aseds e puas
01 pawwsesfiord aq UES 1ATTHUSURIL BY | '1UBS SI LOILIPUCT
{ybiy MBogj W eyi suMIBI( ‘Je1dEsRYT  luBtard
ayl jo uq dois syl )& Lot n 1eye Alaiep i
1uas ) 1 ‘At ayi ot p d ¢ 1310818y IXIU
ayt 31 ‘ureiboid eyl Ag petjioeds s€ siig dois j¢ rsquiny
1adosd ayy pue ‘itg Atred ou 16 ‘uU2as ‘PP ‘1HG L1es A

! aui ‘pAteNIUL S LOBSIUISUES BIUG

GO SNONOHHINASY

‘186 §1 11Q SN1EIS UNJIAAG
ayr pue ‘unssac ayl Bursnes se1deseys eyl Ag 130
UBTIM St S3JING JBAIADAL YL Uf SANDEIBYI 3YT 'HINIIC
UOIHPUOT 1Yl UBYAR S319EJEY3 DIAIPIA) eyl ButdiAses
ug a1ef st 105530014 By §f INDIC |fIM JOLIB UNKIANG Uy

‘s|qeldsjes wesBosd si o1mes; siyy ‘uoniezs
-UOMYSUAT 181je weans eiep a jjo padding sie {apowr
e IEASUCS | -UON 8YI U1 18128085 [NAS-31Q o} epows
Jugredsues { au 1 {8}10120IBUI N A G BY L 'UONEZILOIYDUAS

o138 Ajus 108580020 Y OF 1us S| ®1ep PUE ‘9|qeIdR|et
wesBoid §i H1910BI0YS NAS 16 JeQUINU euji 1eAIedes
oyl AG paziuBiod®s eq 1SN $ISIDEINYS NAS SAIINDG
Uo7 oMy 10 BUC seYNF ‘Mol teof indul (gD(Q) t1ae1eG
1011185 @18(] Syl PUE PRIQERUE SI 1BAIEDS: BUY Se LOOE
38 PO UOHIEZIVOIYIUAS JIDRIBYT € SI3IUS JOA19D3) BU |

.Lo_ se08 1ndino GHOSA/IWI XL

oyl '©INDI0 UONIPUOI SIYL §| 'epous judsedsuerf eyl
ut |y aypi ve se ned 1aIdRIRYD {NAS-IIQ P4t JO ‘apous
Tussedsurs g -UON BUL UL 1[1§ S|PI UE SE (3POUW INAS 3|qnop
Ul J1 $5819RIRYD OMT 'L NAS 10} S2128/8US NAS 2y: puas
1A 121IWSUBHE YT UBUT “1SVIIWISURIT BUL O} fa1DeseyS €
BulAjddng 11 2181 $1 WISAS ayl §i "moj st ndut (§10} pues
01 1£8[7) BY} PUE PBIQEUS ${ JBNIIWSULIL BYI BIUD WPAINS
1q snonutiued € Guimssuest surels jenllwsuen ayj

IOW SNONOHHINAS

*s11q Alnsed pue do1S/11€18 3yi §O AAISNIIXE St
az18 191081843 2y} 10yl 210N ‘weibosd syt Ag pauyap ag
osfe A®us a1es pneq sut pue uohesauabyyasys Ateyg ‘ejqe
100§t L1eaBoad St {S1G § 10 ‘£ ‘G ‘G) 9zis JadeseyD By [

s1dnuatuy (AQY* Y Apeay
anaday pue (AQU X1} Apeay Mwsuesj 8d1asas o1 ydtym
ut auil sa1oereys ((n) € Buimope ‘pasgyng signop sie
JaMadal puUe salltuIsuRlE Byl Yiog “adtaap indino/indut
SO WIGOW 2yt WOI| PBAIBIAS RIED JO UOY (ayesed
-0y-[B1AS $WI05130 LGOZSN| 24! JO UOHIBS 13A18381 AY)

'sng e1ep wAsAs syt
wosj 1t o paiddns e1ep 10 UOISIAAUOST (EL1S-0)-f3)(R1ed
swiojsad  (GOZSNI BUl JO UONIBT  SRNLSURSY SYf

RAAELE D)

uopeledQ L1S9ZSNI

30



2 [811595/9713
007 [38 >4 o7
EDp 1 e [ 4<:§i:>‘
006 [49 > ~—<T6>
8 9
005 [35 >y <ue>
D04 D 141 13 @
003 [g9 > | [:::> . <>
0oz {88 > 12 i 8>
001 @_______18.. ’ 17 ~<T>
nop 15 <>

12] 7415244
1194 |||||>——-—-—-—-—-—-
[ g

016 [33 >— 4

pis

p1a
013

D2

011

oId

pDBIN

s0uT

SINP |46 >

PpRESET
SLVCLR

poC

LOGIC DIAGRAM

5.0688 MHz

X1
I8
R8 1K IEI R7 1K

[%:]

9 5 '
m ﬁ% BAUDCLK
y29 uz29 u29

L0luf

L5138

uls yp 15 )

Y1 it (E |
¥2 Premegom CE2

X3 P> CE3

Y4 Pt (E4
Y5

fryrrereen
9

62 ¥6 P—-——D-CES
7

STROBE

STROBE

STROBE

ESTATVAL

15138
a9 4y

(%
w
- =
=
wi ol

Y1 b
2p
2l p

l

o
=
a3
~N

14 pileem
Y5 Pt
Yép
7 p

| 2
5 I
e
-
o
&
=
)

8l

INTERFACER 3 174C 1981

COMP!._IPRQ division GODBOUT ELECTRONICS

Page 1 of 2

S e ESTROBE

—Ne u3a-s

-

ESTATYAL

31




12 11
TXROYP Ty o8
uazlgy .
5PN 6
TxROY1 " 0t
TxROY2 Pl & ; u423 & 02
1
4 D4
TXRDYS P A 12u37“
TxRDYS5 A g 0S
3 -
06
TrROYE e P 2U37_
TXRDYT ——%——D 07
_ 1
N2

RxRDYE@ D—Z%———-————D'
* 058 s

RxROY1 >—'—'—1'

B
L]
t
B
-]
a
)
a
H
"
1
.4
[}
[]
3
[]
]
L]
[]
L]
L]
L)
. 8
: = ———
L}
H
RXRDY?2 L2 ! £ 02 H
U56 . '
3P sPN6 . ' +5¢
RxROY3 ——k—'-b' 03 1
o| UseLo§ !
RxROY4 - i 04 H 26{,
. ¢
RXRDYS —"{ulsi b“ e 05 1 4 ¢ Axe
SN ER H Gno
£ 06 [
RXRDYE B g ' L
: =
RXARDY7 T L= 07 H 3
1 : TxC
N o H
[}
g
L]
T 3 : --m-.J.-.:
1TV 18 H X
08 4D 0} TRINTEND H 2 L]
i 661 8
=3 et Q st T INTENY H 2651 !
02 iy QP TxINTENZ : A,p___lg. AR :
)
03 =30 0 PPt TxENTENS HERN 11 PV g
]
ps 27 Qo TR INTENS Iy v . 1 - H
L)
05 5 © 2 e TXINTENS [PV 11 P8 '
us
06 =2y "7 QPP rxinTENs ! arm—2idxe H
. ]
p7 e13p QP TxINTENT ' 9
1 91 H ]
LR D———I—-—j 1 auncekem—22d] pact TxeMT
) LK snscue
i ’
A H
T ] >—-—‘-.|)v Q‘—z——-@RXINTEND : TxR0Y
]
0 e—3p uss 4 P2 x INTEN) H orbit
02 ,.._1.3_:) Ql-s-—a-RleTENZ : RxROY
03 3o ] LAY PR '
04 {0 0 Forntom RX INTENS !
05 =g us2 A} Ra INTENS !
06 124, a 10 . RXINTENSG B om0 0 19 4 0 2 0 2 0 20 o e e e e 2 9 e v e
07 130 (][NPSR P
e T INTERFACER 3  174C @1sas
COMPUPRO division GODBOUT ELECTROMNICS
‘Page20t2
ST TR —] ‘—a——v—l-°®_....._9. 8 9 RxINTA
x
TxINTL £ i 7 vIL = 19 L__d AR INTY
b3
TXINTZ e LY LR L S U 6 RXINT2
R | N
TRINTT o 12 s__vi3 12| 5 .
3 AXINT3
- k] I PR 1) ) IR LI *
] <> el RxINT4
TXINTS e 14 3 VIS m~ 14 3 R
F—————c1 X INTS
THINTE P k3] 2___ Vs 15 2
- ~< 1> [T————3 RxINT6
TXINT? 16 1 vl 15 1
<IT> 3 RXINT7

'See pages 34 ~ 37 for pin numbers of each USART Channel

757 D A5 0 T €0 5 A0 M, P ) s S O e ) T s () (S, A M T % R I O O3 4 S AR o N < L O R T A D D WS Y O £ P P o 4 T >

2 CHANNELS ONLY

og
01
02
D3
D4
D5
06
n7

> 27 T} Tx0D
p__.ﬁ B1 axn
— VY -
2 RTS
2 53
1P eTs
2 ps DSk
7
] 06 —

o
b=t
B

07

mwmm

:D——.——D-TKINTK
T e num

TxRDY 2
TxINTENX

RxRDYx
RxINTENX

—-Do—n: TxRDYx
H DO RxROYx

CHANNELS

6 REMANING

S___._‘
Txb @
ey
+12y

12v}/

—[_o@___&‘:

D N 3 S N AR 3 5 Y 4} D 19 SED W ) N ) D D R N ) R £ S R U 4D 4D >

al 3 2

|

o
w
)

o
=5
Ed

1=
O
=4

+12Y4

32

B a0 o 0 700 T 49 O S 00 O0 N G T8 8 I 3 0 08 5 O T 8D 39 70 28 T 0 S0 30 00 D 0 T 90 3 [ 6 S5 B B 5 3P @ T @ T

o0 O e e 109 2 A T ) T e O O o D

0 5 0 a0 am o) O o 13 A D v

®

M0 e e o 0 O O G O D O e 0 D D D T 6 D T 0 D 0 2 0 e o 70 D S 0 G0 20 G0 O 90 0 50 P D T m a0 20 an

banesm



PR e T T L P L L L Ll b e s N e G I S N S RN E N CEE R RE T e ®
pesaw

b
M : i |
; : v ]
¢ : €
€ '] €
1 [ 4
€ € t
M N M
5 {RQUxY LQ¥xy H . gaayxy AQ¥¥Y :
¢ f . H
“ . “
H 1AQYXLE Aoyxy H - ¢rayxy LOYXL i
H : : guIsa/ :
§ . Hisa
1 INILNIXY . e SO 3548 for—aa xT00VE §  ENILNIXY —d A174E fowm—eet X 120OVE §
t PANEXY g1 LWIxL (1 H SANI XY T H Py B . rrs RUELH CF] ¢
: 1 AQYXY H - !
[ 4 [}
H i ]
! : wp—<y 4 PRILNIXL bty
WILINIXL 5 - I SR TEI] 5 ¥
I ”::E. . : P Loy dinixl = q gAGEXL negT—=
! . N/Y bz gu1s g a AT
3 i -
i T M M M RV
i o i e CL
1 1592 k 1992 ¢
' 1992 ot ) 1992 £
H Len £ g gzn e
[ ]
] [ &
€ € ¢ £
t £ ¢ . . ¢
H T €
£ E ¢ t
£ 8 €
£ € ¢ i
£ P g [
" “ ¥ “
- g -—
t - - 1
[ [ _ [
H Ny L,. t " : N9 = H
' , P 394 H
; R § ot 3z v
€ ¢ :
H : L !
' Ag+ ! H hs+ §
" ' “
§ e . H
{ R '
. i , o :
; La ml.IA La R {Q ca “
1
: 90 |1 90 o LIS 90— 90 ¢
; §0 fg—= s¢ HE usd §0 fg—= 50 ¢
i Em—1 € 8- i $0 f
M va - vd ! “ s19 . 124 r b “
! €0 f—= £0 HEH oy €0 = 0 !
! 20— 20 i £i¥ 20— 20 ¢
' 10 g 10 m ¢ axy 10 f—=3 10 '
H
M ga .NMIA eq M " axi aa |Z|IIA ea “
i E g H
£ L £
! ot £
H HI €
€ HEH i
13
[ g LUvSh [
M- T P Illm.h—.lﬂl(lmmnllll!,lll.ll!lllﬂlIlllllllllllll-— [ P g g L L T L llln..lll!lh

- | | | s1y¥vVsSn

33



O O

AS+
CAGYYY T 11
(sa
As#
£agux
Zopn !
CHILNTYY
¥
CINI>y CAQUXY
ENIINIFL
R LAQHXL

9¥s

€ Lyvsn

DD D e 00 D 05 6 D e e O O O O G O D O 0 D e G

AQYxy

Aayx L

9HISa/
iW3xg

1592
1992
gen

X148

X
3
Ky
1]
L1

NS
335

114
96
sa
¥Q
e
Za
ia
éa

92
AGY

8

[

9

- .

2

t

a2

[x]

Onﬂnldz._ueza
1:.6
P 2
T dus
SIA ¥
.:IA [ 1

14
9a
s¢
L4}
[21]
2@
e
LIy

T R O RO CT TN R O E D W & ®E

T 0 o

€ %
€ ¢ :
£ ¢
[ ]
e ¢
]
€ .
" hS+
9¥s
ZhOYRY % 3 n AGEXY
' ehauxg AQY¥L
[
; 9HIsSa/
ERILNE XY (] ¥13ye o
ZINTXY T w” o rrs BUEITH I ¥ 1200V 8
H 2 I_NlllAm..u
] f INTANIXL
2INIYL a 7 10¥xL BT
H T ZAq
“ .14 T dNIS
T ¥ qallA 14
(1] NINIIA (4]
169¢
1992
gzn
3
]
" ang le'lUl
]
" 334 37
| ]
L]
[ ] 313
-] .
[ ]
‘i
t1 o
“ " 114 |m|lA 4]
“ " ﬁ 96 rn.||A 9¢
| I
P mumn 50 fg—a 50
I E 141} -wullA L41]
M M €a IN.IIA te
“ ” ﬁ 2a _I.A Za
]
] i m—uﬁ 10— 10
t
“ " ﬁ 66 rE R da
[}
[
[}
| ]
[
[ ]
[ € juvsh
o4 rnlnlllsanllann!lﬂlllﬂllimﬂlnnnnnnm..lulnlnullnﬂnnnnanunnﬂlnnnllullln

34



prroceccrsccroTEsEeE

€

€

£

€

€

€

13

€

€

[

1]

£

§

13

L]

]

]
]
]
€
]
€
]
]
]
£
]
]
£
t
]
]
]
§
]
§
¥
€
3
£
€
]
€
€
]
€
€
¥
¥
t
£
]
]
t
1]
]
€
£
[}
1]
]
€
3
§
¢
]
[]
1
€
€
¥
[
14
]
1]
t
£
£
]
13
€

]

£

t

€

t

€
£
€

| 5

A5+
S AQYXY X Tl
SAQY¥XL
9¢n
. m, SHILNIXY
SLNTYY = o oAQUXY
<t GNILINIYL
SANTXL < g AOYXL

ITH
X
—d 04xY
PUTED!
9HISA/
rtaRUEL

€ luvsn

CE T R RO DT R RO I RGOt OGN R TR T C RSN ST T Ao R RS EEER®

%1044

ax
1]
Wy
iy
o

1592
1992
ean

aH9
334

La
90
sq
¥a
tq
24
ta
¢a

O——=1 %1300V 8

(I8
l—lmlIAx._u
oqI,AmM..u-
T dNIs
I-IA&— - ¥
e Al
et
¥
sz |

AG+
IQIIIA 14
ImllA 9q
q.lll.A sa
M"IIA 144
M'-..A ta
H— 2a
= U
IA\.m éa

n o o

T o o o o 1 e 4 S O R N R ) Y A R 8 D D A O SN U D S BN 1 450 T £ W U ST 9 D D AR R TR 1 54 4 O 449 T 1 O L S WD 4T R D N1 50 (N 9 4D U0 9D 9O O N0 AU 2 AL 5000 e W) ) ) 190 O 1D A % 4 N

0 m om  on e o o'

RS+ ’
ITH
vAOHXY .u..ﬁoA\/uﬁA =g 10¥xy
, gsn
' pAOYXL LULLSS
LI
YNILNTXY —d M3ISY 41348 jo——arn 1200V
epzjmz v AQUXY T ELER (H]
- . WX T ¥ 12
< FHILNIXL )
PINIXL o $AONXL 1 o v12
€1 K/ et ¢NIS
T A% rrammee A
[} MAIA ay
1592
. 1992
: ven
an9 .ﬁw.lnu“uu
N T
g+
ta wl.|lu ¢a
9a INII.IA 90
[1:] |W||A b1
¥0 L ¥0
£a INIA 114
] : 20 T
£ .
”Won 3 R W= 1
zin g §0 s 6
T an 77 L
v
¥ Luvsn

e e L L LT L P e T2 P L L L LA T L T L L L Lt Ll b e L L Ll A L L L L L

e e R O OO O O 0 e e

-

o s Y e

T o s 40 #1807 1t PR s A 0 D ) O A VR ) ) ) Y O P D D SR WD N S D TS R A9 D S D TN D X . 4 D A U 1) 60 <96 AV P23 41 A1) T 0 4 5 561 /N U D €90 O P ) AR D €00 D U D S A O ) oD 1 O ) O T ) T

35



D D 0 D O 0 B

EENTXL o [ AQYY

AG+
SYs
LAgyry =0 T
2z 1
gen ARG+
" 1Y
LRayxy ATIOAN _ylLﬂ
9gn
LHILNIY
14 L4
Likrxy £ : LAGHYY (14
S
€
<t (NILINIXE |

L 1y¥vsn

CECCOACCCEET D@ @ @m0 D o 6 = 0 00 0 T W O O 6 0 5 o O 65 65 5 O 3 0 0 1 O O 0 5 o0 6 o o

'a-manmnmummn-smnmumm--:nm-e—-\-a--_--:--mn-npanumumaaqm-q—mmmmmnnmmmn 0 L D D B ) D D S D W T O o R e e e s

LOY¥Y

AQU¥ L

sHlIsa/
IW3xg

g

(=]
[r3
(=)

|

oe
s
-]

l

-3
w
(=3

I

%]
-
s

i
el
o

=
”
o

X

=)
iy

Akl ] DMM|llluxaun=<a,
Y ot 13
uuf:IIA. (13
Y bt gH1s
A<,dﬂllllu~<
a.« INmI-lllA (24
£99Z
1992
2n
ane b+
Sl
RS+
La Aﬂllllﬂu 144
oa.MIlIlA 9a
b1 Aﬂllllﬂ sa
+0 .m|i|||lu va
€@ a3 €0
¢ dlllllu Za
_a,MMllllu TG
60 |t €a

AL L LY Y P Y Y LY PR R L L L L LY LY Y LY L

-

AS+
9rauxy ATIOAll
3 t
9cn AS+
9AQYXL ATIOAu Tm
ogn
IHIINIYY
NiY ¥
SiNixy 9 5 9 40¥XY
<t 9WILNIXL
GINIXL

<3 9 AQY¥YSL

Sys

ELH

gee

t

§i

FIC _.:

TR

- 3
siq Bk
e
IS
E " EI1 i ] UN:W ) [
9n
:.g.:
K21 AAAg AT zt
2y 6 8 ¢y

]

(1] 13 €1 it ot
¢ AZD+ 8n

it 9 [3 H ¥
g2

g T 2z

t 2¢
' et
1

I3
£ st
t (14

9 1uvsn

- D T O T R Y 6D OO e D 0 O 7 O o S 3 o e o

AQEXY

AG¥XL

9HISa/
1HIYL

KL

hakll]

]
B
ny
1v
o

1592
1992
azn

ane
A4

13
90
sa
(1]
€0
2a
e
€a

Oquledua:p.n
<781
P 2
T gt
dﬂlllln 13
et §Y

2t

ia
9¢
111)
12
[14]
2a
¢
da

T

:

~.
o~
- -

1 0 O 0 D 5 O o 0 e

(0 B 430 ) O 7D D T 4 S D S A AR AT O 290 D TV O 2 A s R S 490 O (S AU VEN D 9T ) €5 0 /D) 4T YD ) 4D 41D A0) LD AN R AR 40 430 o O 0 D D D £ AED o K3 U (o A A (T3 RIS oD MR o) S A ) h

36



'PARTS LIST & COMPONENT LAYOUT SECTION

37



PARTS LIST

SEMICONDUCTORS SEMICONDUCTORS

Ut 7912 U48 7418367

U2 7812 U49 7415138

U3 1488 U50 741504

U4 1489 ' Usi1 74L8125

U35 1488 Us2 74LS175

U6 1489 U53-U54 741538

U7 1438 Us5 7418175

Ug . 1489 Use 741.8125

U9 - 1488 U5s7 741504

uUio0 1489 Us8 -81L.895/97

Ull - 14388 _ U59-60 ~ 7805

uUl2 1489 _ _

Ul13 1488 RESISTORS VALUE

Ui4 1489 R1-R5 47K

Uls 1488 ' R6 1.8K

U16 1489 R7-R8 12K

u17 1488 SR1-6 5.1K

Ul8 1489

uUi9 1488 : CAPACITORS VALUE

U20 1489 C1-C4 2.7 uF

U21-U28 2651/61 : C5-C8 39 uF

U29 741504 C9 .01 uF

u30 741502 : (39) .01 wF

31 741874 . ,

U32 74LS10 CRYSTAL VALUE

U33 741874 X1 5.0688 MHz

U34 © 7418174

U3s 7415138 SWITCHES

U36 74LS04 » S1 8-Position DIP

37 74LS125

U338 74LS175 CONNECTORS

U39-40 741.838 JA,JB 26 Pin Transition

U4l 7418175 IC,ID 50 Pin Transition

uU42 - 7418125

U43 74L.S04 JUMPERS .

U44 7418244 J1-12 16 Pin DIP Shunt

uU45 74L.S00 J3-J14 12 Pin Post Assembly

U46-U47 74LS266R J5-J16 16 Pin DIP Header .
J17 3 Pin Post Assembly
(10) Post Shunt
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LIMITED WARRANTY

Viasyn Corporation warrants this computer product to be in good working order for a period
of one (1) year, (two (2) years for CSC boards and six (6) months for drives) from the date of
purchase by the originai end user. Should this product fail to be in good working order atany
time during this warranty period, VIASYN will, atits option, repair or replace the productat no
additional charge except as set forth below. Repair parts and replacement products will be
furnished on an exchange basis and will be either reconditioned or new. All replaced parts and
products become the property of VIASYN. This limited warranty does not include service to
repair damage to the product resulting from accident, disaster, misuse, abuse, or unauthor-
ized modification of the product.

If you need assistance, or suspect an equipment failure, always contact your System Center or
dealer first. System Center technicians are factory trained to provide prompt diagnosis and
repair of equipment failures. If you are not satisfied by the actions taken by your System
Center/dealer, please call VIASYN at (415) 786-0909 to obtain a Return Material Authorization
(RMA) number, or, write to VIASYN at 3481 Arden Road, Hayward, California 94545, Att.: RMA.
Be sure to include a copy of the original bili of sale to establish purchase date. If the productis
delivered by mail or common carrier, you agree to insure the product or assume the risk of loss
or damage in transit, to prepay shipping charges to the warranty service location and to use
the original shipping container or equivalent. Contact your System Center/dealer or write to
VIASYN at the above address for further information.

ALL EXPRESSED AND IMPLIED WARRANTIES FOR THIS PRODUCT, INCLUDING THE
WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE,
ARE LIMITED IN DURATION TO THE ABOVE LISTED PERIODS FROM THE DATE OF
PURCHASE, AND NO WARRANTIES, WHETHER EXPRESSED OR IMPLIED, WILL APPLY
AFTER THIS PERIOD.

IF THIS PRODUCT IS NOT IN GOOD WORKING ORDER AS WARRANTED ABOVE, YOUR
SOLE REMEDY SHALL BE REPAIR OR REPLACEMENT AS PROVIDED ABOVE. IN NO
EVENT WILL VIASYN BE LIABLE TO YOU FOR ANY DAMAGES, INCLUDING ANY LOST
PROFITS, LOST SAVINGS OR OTHER INCIDENTAL OR CONSEQUENTIAL DAMAGES
ARISING OUT OF THE USE OF OR INABILITY TO USE SUCH PRODUCT, EVEN IF VIASYN
OR A SYSTEM CENTER/DEALER HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH
DAMAGES, OR FOR ANY CLAIM BY ANY OTHER PARTY.

IF THIS PRODUCT IS QUT OF WARRANTY, PLEASE CALL THE VIASYN RMA DEPART-
MENT TO OBTAIN THE FLAT RATE LABOR QUOTATION FOR FACTORY SERVICE.

Viasyn Corporation
26538 Danti Court
Hayward, California 94545
Telephone (415) 786-0909
TWX 510-100-3288

MNote: This warranty supersedes all previous warranties, and all other warranties are now
obsolete.

r17806/2 Revised 4/85






V/ASYN

The CompuPro People
8261-0015 26538 Danti Court, Hayward, CA 94545 (415) 786-0909 425200C/5



