WARRANTY | NFORMATI ON

Qua Tech Inc. warrants the DS- 2000 to be
free of defects for one (1) year from the date of
pur chase. Qua Tech Inc. will repair or replace any board

that fails to perform under normal operating conditions
and in accordance with the procedures outlined in this
document during the warranty period. Any damage t hat
results from inproper installation, operation, or general
m suse voids all warranty rights.

Al t hough every attempt has been made to guarantee

the accuracy of this manual, Qua Tech Inc. assumes no
liability for damages resulting from errors in this
document . Qua Tech Inc. reserves the right to edit or

append to this docunment at any tinme wthout notice
Pl ease conmplete the following information and retain

for your records. Have this information avail able when
requesting warranty service

DATE OF PURCHASE:
MODEL NUMBER DS- 2000

PRODUCT DESCRI PTI ON: DUAL CHANNEL RS-422 ASYNC.

COMMUNI CATI ONS  ADAPTER

SERI AL NUMBER:

| BM PC/ XT/ ATTM  ps/ 2TM  and M croChannel TM are trademarks
of International Business WMachines.
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I . | NTRODUCTI ON

The DS-2000 is a dual channel asynchronous seri al

communication adapter which utilizes balanced
differential drivers and receivers to provide RS-422-A
communi cati ons. It is capable of reliable communications
over long distances (4000 feet) within noi sy industri al
environment . Data is communicated through two D-9
connectors which provide shielding from environment al
noi se. Optional high speed transient suppressers may

also be installed on the DS-2000 to further reduce the
effects of environmental signal transients and surges.

The serial interface is acconplished through a pair
of 16550 Asynchronous Communication Elements (ACEs). The
16550 is compatible with the 8250 and 16450 ACEs used in
the I BM PC/ XT/ AT model s. The 16550 also has an

additional FIFO mode that reduces CPU overhead at higher
data rates.

The DS-2000 supports sixteen base addresses for each
ACE through the Programmable Option Select (POS)
including the eight addresses designated SERIAL 1 through

SERI AL 8. The addresses are independent for each
channel . CPU interrupt level selections are also handled
through the POS. Each channel may select a separate

interrupt or share an interrupt level with other devices.

1. BOARD DESCRI PTI ON

A component diagram of the DS-2000 showi ng the
|l ocations of the 16550 ACEs, configuration jumpers, and

D-9 connectors is shown in figure 1. The first
communi cation channel is controlled by the 16550 | abel ed
U9, jumper J2, and is accessed through the connector
| abel ed CN1. The second channel wuses the 16550 | abel ed
Ul0, jumper J3, and is accessed through the connector
| abel ed CN2. The clock rate divider for both channels is

controlled by jumper Jl.
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. 16550 FUNCTI ONAL DESCRI PTI ON

The 16550 is an upgrade of the standard 16450

Asynchronous Communi cati ons El ement (ACE). Designed to
be compatible with the 16450, the 16550 enters the
character mode on reset and in this mde will appear as a
16450 to user software. An additional mode, FIFO mode,
can be selected to reduce CPU overhead at high data
rates. The FIFO mode increases performance by providing

two internal 16-byte FIFOs (one transmt and one receive)
to buffer data and reduce the number of interrupts issued
to the CPU.

O her features of the 16550 include:

Programmabl e baud rate, character |ength, parity,
and nunber of stop bits

Automatic addition and removal of start, stop, and
parity bits

I ndependent and prioritized transmt, receive and
status interrupts

Transmitter clock output to drive receiver logic

External receiver clock input

The followi ng pages provide a brief summary of the
internal registers available within the 16550 ACE. The
registers are addressed as shown in figure 2 below

0 0O O 0| Receive buffer (read) |
| Transmit holding register (wite) |

0 O O 1| Interrupt enable |
X O 1 O] Interrupt identification (read) |
| FIFO control (wite) |
| Line control |
| MODEM contr ol |
| Line status |
| MODEM st at us |
| Scratch |
O O | Dwvisor latch (least significant) |
1 | Divisor latch (nobst significant) |

PRrOOR

Figure 2. Internal register map for 16550 ACE. DLAB is
accessed through the Line Control Register.
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A . INTERRUPT ENABLE REGISTER
S +
D7 0 |
S +
D6 0 |
S +
D5 0 |
S +
D4 0 |
S +
D3 EDSSI | ----- MODEM st at us
S +
D2 ELSI [----- Receiver line status
S +
D1 ETBEl |----- Transmitter holding register enpty
S +
DO ERBFI |----- Recei ved data avail able
S +
Figure 3. Interrupt enable register bit definitions.
EDSSI - MODEM Status Interrupt:
When set (logic 1), enables interrupt on clear to
send, data set ready, ring indicator, and data
carrier detect.
ELSI - Receiver Line Status Interrupt:
When set (logic 1), enables interrupt on overrun,
parity, and framng errors, and break indication.
ETBEI - Transmtter Holding Register Enpty Interrupt:
When set (logic 1), enables interrupt on
transmtter register enpty.
ERBFI - Received Data Available Interrupt:

When set (logic 1), enables interrupt on received
data available or FIFO trigger |Ievel.
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B. INTERRUPT | DENTIFI CATION REGI STER

S +
Dr | FFE |----- FI FO enabl e (FIFO only)
S +
D6 | 0 |
S +
D5 | 0 |
S +
D4 | 0 |
S +
D3 | IID2 |--+
[ R + |
D2 | 11Dl | +-- Interrupt identification
[ R + |
DL | IIDO |--+
S +
D0 | IP |----- I nterrupt pending
S +
Figure 4. I nterrupt identification register bit

definitions.

FFE - FIFO Enable:
When logic 1, indicates FIFO node enabl ed.

IIDx - Interrupt Ildentification:
I ndi cates highest priority interrupt pending if
any. See |IP and figure 5. NOTE: 1I1D2 is always
a logic 0 in character node.

P - Interrupt Pending:
When |l ogic 0, indicates that an interrupt is

pending and the contents of the interrupt
identification register may be used to determ ne
the interrupt source. See IIDx and figure 5.
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T TS e e e e e e e e oo oo s +
| 11D2 11DL 11D0O IP | Priority | Interrupt Type

T TS e e e e e e e e oo oo s +
| X X X 1| N A | None |
| 0 1 1 0 | Highest | Receiver Line Status |
| 0 1 0 0 | Second | Received Data Ready |
| 1 1 0 0 | Second | Character Tinmeout

I | I (FI'FO only) |
| 0 0 1 O | Third | Transmitter Holding |
| | | Regi ster Enpty |
| 0 0 0 0 | Fourth | MODEM St at us |
T TSP e m e e e e e e e oo ook +

Fi gure 5. Interrupt identification bit definitions.

Recei ver Line Status:
| ndi cates overrun, parity, or fram ng errors or
break interrupts. The interrupt is cleared by
reading the line status register.

Recei ved Data Ready:

I ndicates receive data avail abl e. The interrupt
is cleared by reading the receiver buffer
register.

FI FO node:
I ndicates the receiver FIFO trigger |evel has
been reached. The interrupt is reset when the

FIFO drops below the the trigger |evel

Character Tinmeout: (FIFO node only)
I ndi cates no characters have been removed from or
i nput to the receiver FIFO for the last four

character times and there is at | east one
character in the FIFO during this time. The
interrupt is cleared by reading the receiver
FI FO.

Transmitter Holding Register Enpty:
I ndi cates the transmitter holding register is
empty. The interrupt is cleared by reading the
interrupt identification register or writing to
the transmitter holding register.

MODEM St at us:
I ndicates clear to send, data set ready, ring
i ndi cator, or data carrier detect have changed
st at e. The interrupt is cleared by reading the
MODEM status register.
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C. EIFO CONTROL REGISTER

S +
D7 | RXT1 |--+
+o-- - + +-- Receiver trigger
D6 | RXTO |--+
S +
D5 | X |--+
oo + +-- Reserved
D4 | X |--t
S +
D3 | DVAM | ----- DVA node sel ect
S +
D2 | XRST |[----- Transmt FIFO reset
S +
DI | RRST |----- Recei ve FI FO reset
S +
D0 | FE |----- FI FO enabl e
S +

Fi gure 6. FI FO control register bit definitions.

RXTx - Receiver FIFO Trigger Level:
Determines the trigger level for the FIFO
interrupt as given in figure 7 below

Fom e e o e e e e e e e oo +

| | RCVR FI FO |
| RXT1 RXTO | Trigger |level (bytes) |
Fom e e o e e e e e e e oo +

| 0 0 | 1 I
| 0 1] 4 I
I 1 0 | 8 I
| 1 1 | 14 |
Fom e e o e e e e e e e oo +

Figure 7. FI FO trigger |evels.

DVMAM - DMA Mode Sel ect:
When set (logic 1), RxRDY and TxRDY change from
mode 0 to node 1. (DMA node not supported on DS-

2000.)

XRST - Transmt FIFO Reset:
When set (logic 1), all bytes in the transmtter
FIFO are cleared and the counter is reset. The
shift register is not cleared. XRST is self-

cl earing.
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RRST - Receive FIFO Reset:

When set (logic 1), all bytes in the receiver
FIFO are cleared and the counter is reset. The
shift register is not cleared. RRST is self-
cl earing.
FE - FIFO Enabl e:

When set (logic 1), enables transmitter and
receiver FIFOs. When cl eared (logic 0), all
bytes in both FIFOs are cleared. This bit must
be set when other bits in the FIFO control
regi ster are written to or the bits will be
i gnor ed.

D. LINE CONTROL REGI STER
S +
Dr | DLAB |[----- Di visor latch access bit
S +
D6 | BKCN |----- Break control
S +
D5 | STKP |----- Stick parity
S +
D4 | EPS |----- Even parity sel ect
S +
D3 | PEN |[----- Parity enabl e
S +
D2 | STB |----- Nunber of stop bits
S +
DL | WS1 |[--+
+o-e- - + +-- Word length select
DO | WSO |[--+
S +

Fi gure 8. Line Control Register bit definitions.

DLAB - Divisor Latch Access Bit:
DLAB must be set to logic 1 to access the baud
rate divisor |atches. DLAB nust be set to logic
O to access the receiver buffer, transmitting
holding register and interrupt enable register.

BKCN - Break Control
When set (logic 1), the serial output (SOUT) is
forced to the spacing state (logic 0)
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STKP - Stick Parity:
Forces parity to logic 1 or logic O if
enabl ed. See EPS, PEN, and figure 9.

EPS - Even Parity Select:

is

Sel ects even or odd parity if parity is enabled.

See STKP, PEN, and figure 9.

PEN - Parity Enable:

Enabl es parity on transmission and verification

on reception. See EPS, STKP, and figure 9.

P Fomm e +
| STKP EPS PEN | Parity |
P Fomm e +
| X X 0 | None |
| 0 0 1 | Qdd |
| 0 1 1 | Even |
| 1 0 1 | Logic 1 |
| 1 1 1 | Logic 0O |
S Fomm e - +

Figure 9. 16550 parity sel ections.

STB - Nunmber of Stop Bits:

Sets the number of stop bits transmitted.

W.Sx and figure 10.

W.Sx - Wird Length Select:

See

Det erm nes the number of bits per transmitted

wor d. See STB and figure 10.

T Fomm e e o Fom e e +
| STB W.S1 W.SO | Word length | Stop bits |

T Fomm e e o Fom e e +
| O 0 0 | 5 bits | 1 |
| O 0 1 | 6 bits | 1 |
| O 1 0 | 7 bits | 1 |
| O 1 1 | 8 bits | 1 |
| 1 0 0 | 5 bits | 1% |
| 1 0 1 | 6 bits | 2 |
| 1 1 0 | 7 bits | 2 |
| 1 1 1 | 8 bits | 2 |

S Fom e e o Fom e e oo +

Fi gure 10. Wrd length and stop bit selections.
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E. MODEM CONTROL REGI STER

S +
D7 | 0 |
S +
D6 | 0 |
S +
D5 | 0 |
S +
D4 | LOOP |----- Loopback enabl e
S +
D3 | AUr2 |----- Qut put 2
S +
D2 | QUTLl |----- Qut put 1
S +
DI | RIS |----- Request to send
S +
DO | DIR |----- Data term nal ready
S +

Figure 11. MODEM control register bit definitions.

LOOP - Loopback Enable:

When set (logic 1), the transmitter shift
regi ster is connected to the receiver shift
regi ster and the MODEM control inputs are
connected to the MODEM control outputs. Al
characters transmitted are i mmediately received
to verify transmit and receive data paths.
Transmit and receive interrupts still operate
normally but MODEM control interrupts are now
controlled by the MODEM control register.

Bits OUT2, OUT1, RTS, and DTR perform identical

functions on their respective outputs. When these
bits are set (logic 1) in the register, the associated
output is forced to a logic O. When cleared (logic

0), the output is forced to logic 1.

Qur2 - CQutput 2:

Controls the QUT2 output as described above.
Used for interrupt enable. See section VII.

QUT1 - CQutput 1:

RTS

DTR

Controls the QUT1 output as described above.
Unused on DS-2000.

- Request To Send:
Controls the RTS output as described above.

- Data Term nal Ready:
Controls the DTR output as described above.
Used for half-duplex control. See section IX
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F. LINE STATUS REGI STER

S +
Dr | FFRX |----- Error in FIFO RCVR (FIFO only)
S +
D6 | TEMI |----- Transmtter enpty
S +
D5 | THRE |----- Transmtter holding register enpty
S +
D4 | BI | ----- Break interrupt
S +
D3 | FE |----- Fram ng error
S +
D2 | PE |----- Parity error
S +
D1 | cE |----- Overrun error
S +
D O DR |----- Dat a ready
S +
Figure 12. Line status register bit definitions

FFRX - FIFO Receiver Error:
Always logic O in character node.

FI FO node:
I ndicates one or more parity errors, framing
errors, or break indications in the receiver
FI FO. FFRX is reset by reading the line status
register.

TEMI - Transmitter Enpty:
I ndicates the transmtter holding register (or
FIFO) and the transmitter shift register are
empty and are ready to receive new data. TEMT is
reset by writing a character to the transmitter
hol di ng register.

THRE - Transmitter Holding Register Enpty:
I ndicates the transmitter holding register (or
FIFO) is empty and it is ready to accept new
dat a. THRE is reset by writing data to the
transmtter holding register (or FIFO.
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Bits BlI, FE, PE, and OE are the sources of receiver
line status interrupts. The bits are reset by reading
the line status register. In FIFO mode, these bits

are associated with a specific character in the FIFO
and the exception is revealed only when that character
reaches the top of the FIFQ

Bl - Break Interrupt:
I ndicates the receive data input has been in the
spacing state (logic 0) for |onger than one full
word transm ssion tinme.

FI FO node:
Only one zero character is |loaded into the FIFO
and transfers are disabled until SIN goes to the
mark state (logic 1) and a valid start bit is
received.
FE - Framing Error:
I ndicates the received character had an invalid
stop bit. The stop bit following the |ast data

or parity bit was a 0 bit (spacing level)

PE - Parity Error:
I ndicates that the received data does not have
the correct parity.

CE - Overrun Error:
I ndicates the receive buffer was not read before
t he next character was received and the character
is destroyed.

FI FO node:

I ndicates the FIFO is full and another character
has been shifted in. The character in the shift
register is destroyed but is not transferred to
the FIFO

DR - Data ready:
I ndicates data is present in the receive buffer
or FIFO. DR is reset by reading the receive

buffer register or receiver FIFO
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G. MODEM STATUS REGI STER

[ +
Dr | DCD |----- Data carrier detect
[ +
D6 | Rl [----- Ri ng indicator
[ +
D5 | DSR |----- Data set ready
[ +
D4 | CIS |----- Clear to send
[ +
D3 | DDCD |----- Delta data carrier detect
e +
D2 | TER |----- Trailing edge ring indicator
e +
DI | DDSR |----- Delta data set ready
[ +
DO | DCTS |----- Delta clear to send
[ +

Figure 13. MODEM status register bit definitions.

DCD - Data Carrier Detect:
Conpl ement of the DCD input.

Rl - Ring Indicator:
Compl ement of the Rl input.

DSR - Data Set Ready:
Conpl ement of the DSR input.

CTS - dear To Send:
Compl ement of the CTS input.

Bits DDCD, TERI, DDSR, and DCTS are the sources of
MODEM st atus interrupts. These bits are reset when
the MODEM status register is read.

DDCD - Delta Data Carrier Detect:
I ndicates the Data Carrier Detect input has
changed state.

TERI - Trailing Edge Ring Indicator:
I ndi cates the Ring Indicator input has changed
froma low to a high state.

DDSR - Delta Data Set Ready:
I ndicates the Data Set Ready input has changed
st at e.

DCTS - Delta Cear To Send:

I ndicates the Clear to Send i nput has changed
st at e.
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H. SCRATCHPAD REGI STER

This register is not used by the 16550. It may be
used by the progranmer for data storage.

V. FI FO I NTERRUPT MODE OPERATI ON

1. The receive data interrupt is issued when the FIFO
reaches the trigger level. The interrupt is
cleared as soon as the FIFO falls below the trigger
| evel .

2. The interrupt identification register's receive data

avail able indicator is set and cleared along with
the receive data interrupt above

3. The data ready indicator is set as soon as a
character is transferred into the receiver FIFO and
is cleared when the FIFO is enpty.

V. BAUD RATE SELECTI ON

The 16550 UART determi nes the baud rate of the
serial output from a combination of the clock input
frequency and the value written to the divisor | atches.
St andard PC, PC/ XT, PC/ AT, and PS/2 serial interfaces use
an input clock of 1.8432 MHz. To increase versatility,
the DS-2000 uses an 18.432 MHz clock and a frequency
divider circuit to produce the standard clock frequency.

Junper block J1 is used to set the frequency of the
16550. It may be connected to divide the clock input by
1, 2, 5, or 10. For compatibility, J1 should be
configured to divide by 10 as shown in figure 14(d).



AUD RATE SELECTI ON
J1 J1
Fom e e + N +
1] o o+o |4 1] o--o0 o |4
2l o o+to |5 2l o o0--0 |5
Fom e e + N +
(a) =1 input clock (b) +2 input clock
J1 J1
Fom e e + N +
1] o o--0 |4 1] o+ o--0 |4
2] o--0 o |5 2| o+ o0--0 |5
N + R +
(c) =5 input clock (d) =10 input clock
Figure 14. I nput clock frequency options. For
compatibility, the jumper should be set at
+10 ( 18.432 MHz + 10 = 1.8432 Mtz ).
The baud rate may now be calculated using the
equati on
crystal frequency
baud rate = -------------------
16 x divider x DL
wher e
divider = the clock divider setting of junper J1
DL = the value programred into the baud rate
di visor latches of the 16550.
T U o e e e e e e e a e oo - +
| Desired | Di vi sor | Error Between Desired |
| Baud Rate | Latch Value | and Actual Value (% |
TS RS o e e e e e e a e oo - +
| 110 | 1047 | 0. 026 |
| 300 | 384 | - |
| 1200 | 96 | - |
| 2400 | 48 | - |
| 4800 | 24 | - |
| 9600 | 12 | - |
| 19200 | 6 | - |
| 38400 | 3 | - |
| 56000 | 2 | 2.86 |
TS RS o e e e e e e a e oo - +
Figure 15. Di visor latch settings for common baud
rates using a 1.8432 Mz input clock.

o]
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VI . ADDRESSI| NG
Each channel of the DS-2000 uses 8 consecutive 1/0
address | ocations. The base addresses are independent
but must begin on an even 8-byte boundary (xxxOH - xxx7H
or XxXXxx8H - xxxFH). The nunbers xxx are controlled by the

Programmabl e Option Select (POS) and address decoders to
provide complete 16-bit addressing for each channel

Si xteen choices of base address are provided for each
channel and include the eight addresses defined as SERIAL
1 through SERI AL 8. The remaining eight addresses are a

constant 8000H offset from these val ues. A compl ete
tabl e of avail able addresses is given in figure 17. The
16550 wutilizes its eight assigned addresses as shown in
figure 2.

VI, | NTERRUPTS

The DS-2000 is capable of supporting four interrupt
l evels, IRQ 3,4,7 and 9. Each channel may select a
separate interrupt or one may be shared by both channels.
If interrupt sharing is used, the interrupt pending (IP)
bit in the interrupt identification register should be
used to test for the source of the interrupt.

CAUTI ON:
To maintain compatibility with earlier persona
computer systenms, the user defined output, OUT 2, is
used as an external interrupt enable and must be set
active for interrupts to be acknowl edged. OUT 2 is

accessed through the 16550's MODEM control register.

VI, PROGRAMMABLE OPTI ON SELECT

The I BM PS/2 family of computers wusing the
Mi croChannel bus structure utilize on board registers
referred to as the Programmable Option Select (POS)
registers to hold the adapter's configuration
i nformation. The first two POS registers hold a unique
adapter identification nunmber that has been issued to Qua
Tech for the DS-2000. This number is defined in hardware
and can not be changed. These registers are read only



PROGRAMM
ABLE OPTION SELECT

The remnining POS registers are used for address and

interrupt selections. These registers are programmed by
the user through the IBM installation utility supplied
with the PS/2. These registers are read/write but should
not be written to by user software. The bit definitions

of these registers are given in figures 16(a) and 16(b).

S +
D7 | CHENL |----- Channel enabl e
S +
D6 | INS11 |--+
e + +-- Interrupt select
D5 | INS10 |--+
S +
D4 | ADS13 |--+
(a) oo +
D3 | ADS12 | |
e + +-- Address select
D2 | ADS11 | |
S +
DI | ADS10 |--+
N +
DO | CEN |--- Card enable
N +
N +
D7r | CHEN2 |----- Channel enabl e
N +
D6 | INS21 |--+
e + +-- Interrupt select
D5 | INS20 |--+
N +
D4 | ADS23 |--+
(b) oo +
D3 | ADS22 | |
oo + +-- Address select
D2 | ADS21 | |
S +
DL | ADS20 |--+
S +
DO | 0 | ----- Reserved
S +

Figure 16. DS-2000 PGS inpl enment ati on.
(a) PCS location 102H
(b) POCS location 103H
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Figure 17. Avai | abl e base addresses.

e Foeme +
| TNSx1 INSxO | IRQ |
o Foemm +
I 0 o | 3 |
I 0 1 | 4 |
I 1 o | 7 |
I 1 1 | 9 |
o Foemm +

Fi gure 18. Avai l abl e interrupt |evels.
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I X. OUTPUT CONFI GURATI ONS

Two sets of jumpers are inmplemented on the DS-2000
to control the auxiliary driver/receiver set. Jumpers J2
and J3 perform identical functions on channels 1 and 2
respectively.

The function of J2 and J3 is to control the source
of the data exchanged on the auxiliary communication
l'ines. The output sources are request to send (RTS)
transmt clock (XCLK), and the auxiliary input (AUX IN).
The inputs are clear to send (CTS) and receive clock
( RCLK) .

Transm ssion of RTS, when conmbined with reception of
clear to send (CTS), allows for handshaking between the
16550 and a peripheral device. RTS is transmitted by
connecting pins 5 and 6 of the junmper block (figure 21).
CTS is received by connecting pins 1 and 2 (figure 21).
The RTS/ CTS handshake can be defeated by | ooping the RTS
out put back to the CTS input. This is accomplished by
connecting pins 1 and 5 of the jumper block (figures 22
and 23).

RCLK is the input to the 16550 which controls the
shift rate for the receiver portion of the chip.
Generally this input is provided by connecting it to the
XCLK out put. This is performed by connecting pins 3 and
7 of the junper block (figures 21 and 23). RCLK may be
received from an external source by connecting pins 2 and
3 (figure 22).

Transm ssion of XCLK can be used to help synchronize
communi cations with a peripheral or to provide a shift
clock for a receiver. Transmi ssion of XCLK is
accomplished by connecting pins 6 and 7 of the jumper
bl ock (figure 22).

AUX I N is the auxiliary input from a peripheral
devi ce. Connecting AUX IN to AUX OUT provides a | oopback
mode of operation. That is, whatever is transmtted by
the peripheral will be fed back to the peripheral. AUX

I N/ AUX OUT | oopback is inmplemented by connecting pins 2
and 6 of the junper (figure 23)
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The other function of J2 and J3 is to configure the

communi cation channel in half or full duplex mode. Hal f
dupl ex operation is achieved by connecting pins 4 and 8
of the jumper block (figure 23). This allows the
transmitter to be enabled and disabled using the data
terminal ready (DTR) output in the modem control
register. Full duplex operation is restored by removing

the junper on pins 4 and 8 (figures 21 and 22).

Junper J4 selects the |level of DTR that enables the
transmitter outputs. When the enable control line is
connected to +DTR (factory configuration), writing a
logic 1 to the DTR bit location in the MODEM contr ol
register enables transmi ssi on. Witing a logic O
di sables transmi ssion. In this configuration, trans-
m ssion is disabled on power-up.

Enabl el
-DIR --+ | +-- +DIR
N +
4] o o0--0 | 6
Ja 1] o o--0 | 3
N +
-DIR --+ | +-- +DIR
Enabl e2
To maintain compatibility with some other Quatech
products, the enable control Iline can be connected to -
DTR. In this configuration, writing a logic 0 to the DTR
bit | ocation in the MODEM control register enables
transmi ssion, logic 1 disables transmi ssion. In this

configuration, transm ssion is enabled on power-up.

Enabl el
-DIR --+ | +-- +DIR
R +
4| o0--0 o0 | 6
J4a 1] o--0 o | 3
R +
-DIR --+ | +-- +DIR
Enabl e2

CAUTI ON:
When operating in half duplex mode, the
transmitter must be disabled before receiving
any information. Failure to do so will result
in two output drivers being connected together
whi ch may cause damage to the DS-2000, the
conputer and the peripheral equipnent.
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----------- +
R +-+ +oem - - +
DCD +- + +-+ inv. +-+
DSR +-+ | +------ + | (4,56 for channel 1,
DIR +-+----+----0 o0 o0 1,2,3 for channel 2)
| J4 | Fomemee o +
RCLK +----------- + | AUXI N | RS-422  +--- +
| R + Receiver +--- -
| 5 6] 7| 8| oo +
CTS +----0 o0+ o+ o+ Enabl e
RTS +----0 o0+ O+ 0---------------- +
| 1 2| 3] 4 S s
| R T + RS-422 +--- +
BAUDOUT +----------- + AUXQUT | Driver +--- -
----------- + e
Figure 19. Qut put control bl ock diagram
AUXIN ------ + oo RCLK
CTS --+ | | +-- DIR
o e e e e +
5| o+ o+ o0+ O | 8
1 o+ o+ o+ O | 4
o e e e e +
RTS --+ | +-- driver enable
AUXQUT ------ + - XCLK
J2 Channel 1 J3 Channel 2
o m e e e e e e e e e e o s Fomm e e R +
[ Functi on | Connect | Disconnect
o m e e e e e e e e e e o s Fomm e e R +
| RTS/CTS | oopback | 1-5 | 1-2
| Transmt RTS | 5-6 | 6-7
| Receive CTS | 1-2 | 2-3
| RCLK/ XCLK | oopback | 3-7 | 2-3
| Transmt XCLK | 6-7 | 5-6
| Receive RCLK | 2-3 | 1-2
| AUX QUT/ AUX I N | oopback 1 2-6 | 5-6,6-7
| Half duplex | 4-8 |
| Full duplex | | 4-8
o m e e e e e e e e e e ok Fomm e e - R +

* | ndi cat es factory junper settings.

Fi gure 20. J2/ 33 junper

| ayout

and settings.
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AUXIN ------ + Fo--- - RCLK
CTS --+ | | +-- DIR
o e e e e +
5| 0---0 o+ o | 8
1| 0---0 o+ o | 4
o e e e e +
RTS --+ | | +-- driver enable
AUXQUT ------ + Fom - XCLK
J2 _ Channel 1 J3 _ Channel 2
Figure 21. Junper configuration show ng:

(1) RTS transni ssion
(2) CTS reception
(3) XCLK/ RCLK | oopback

(4) Full duplex operation
AUXIN ------ + Fom - - RCLK
CTS --+ | | +-- DIR
o e e e e +
5| o+ 0---0 o] | 8
1| o+ 0---0 o] | 4
o e e e e +
RTS --+ | | +-- driver enable
AUXQUT ------ + Fom - XCLK
J2 _ Channel 1 J3 _ Channel 2
Figure 22. Junper configuration show ng:

(1) RTS/ CTS | oopback
(2) XCLK transm ssion
(3) RCLK reception

(4) Full duplex operation
AUXIN ------ + Fomm - RCLK
CTS --+ | | +-- DIR
o e e e +
5| o+ o+ o+ o+ | 8
1| o+ o+ o+ o+ | 4
o e e e +
RTS --+ | | +-- driver enable
AUXQUT ------ + e - XCLK
J2 _ Channel 1 J3 _ Channel 2
Figure 23. Junper configuration show ng:

(1)
(2)
(3)
(4)

RTS/ CTS | oopback

XCLK/ RCLK | oopback

AUX QUT/ AUX I N | oopback
Hal f dupl ex operation
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X. EXTERNAL CONNECTI ONS

Connections to peripheral equipment are made via a
female D-9 connector. A pin-out of the D-9 connector

and a detailed description of each output signal is
illustrated in figures 24 and 25.

AUXOUT + ﬁ

TXD+ — 2

Q 1 E e
crouND — 3 () >
Q5

— AUXOUT-

RO+ —] 4 — RXD-

AUX IN-
AUXIN+ “y

Fi gure 24. D-9 output configuration.

| 1 | AUX OUT+ | When conbined with AUX QUT-,
| | | provides the auxiliary channel |
| | | output defined by junpers J2/J3. |

+--- - - S o e e e e e e e e e e e e e e e o — - +
| 2 | DATA QUT+ | Wien conbined with DATA OUT-, |
| | | provides the serial data output. |
+--- - - S o e e e e e e e e e e e e e e e o — - +
| 3 | SIGNAL G\D | |
+--- - - S o e e e e e e e e e e e e e e e o — - +
| 4 | DATA I N+ | When conbined with DATA | N, |
| | | provides the serial data input. |
+--- - - R o m e e e e e e e e e e e e e e e o — o +
| 5 | AUX | N+ | When conbined with AUX I N,

| | | provides the auxiliary channel |
| | | input defined by jumpers J2/J3. |

oo e o e e e e e e e e e e e eeeeeeaaa +
| 6 | AUX OUT- | See AUX OUT+ |
oo e o e e e e e e e e e e e eeeeeeaaa +
| 7 | DATA OUT- | See DATA OUT+ |
oo e o e e e e e e e e e e e eeeeeeaaa +
| 8 | DATAIN | See DATA I N+ |
oo e o e e e e e e e e e e e eeeeeeaaa +
| 9 | AUX IN | See AUX | N+ |
oo e o e e e e e e e e e e e eeeeeeaaa +

Fi gure 25. D-9 signal definitions.
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XI. | NSTALLATI ON

Make sure there is a copy of the
original reference diskette avail able.
This diskette must be modified to
accept any option adapters.

1. Turn unit off.
2. Renove system cover as instructed in the |IBM
Qui ck Reference Cuide.

3. lInsert adapter into any vacant slot follow ng the
guidelines for installing an optional adapter in
the IBM Quick Reference Quide.

4. Repl ace system cover.

5. Turn unit on and insert copy of reference

di skette into drive A

Respond "N' to automatic configuration.

Sel ect "Copy an option diskette" and follow

copyi ng instructions.

8. Select "Set configuration”

9. Select "Change configuration”™ or "Run automatic
configuration" and follow instructions.

No

After the initial installation, the reference diskette
will contain the configuration file for the DS-2000.
Subsequent re-installation or address changes may omit
step 7 and a "Y" response may be given in step 6
(automatically configure systen) if desired.

X SPECI FI CATI ONS
Bus interface: I BM M croChannel 16-bit bus
Controllers: 2 - 16550 Asynchronous Conmunication
El ements (ACES)
RS-422 interface: 2 - D9 connectors (fenale)
Transnit drivers: MC3486 or conpatible
Recei ve buffers: MC3487 or conpatible
I/ O Address range: See figure 17
Interrupt |evels: IRQ 3,4,7,9
Power requirenents:
S Fom e Fom e e +
Il | It ms | Supply |
Fom e e Fom e Fom e e +
| 630mMA | 720mA | +5 Volts |
| -- | -- | +12 Volts |
| -- | -- | -12 Volts |
Fomm e e Fom e Fom e e +

Il T - Typical adapter current
Il v - Maxinmum statistical adapter current



