WARRANTY | NFORMATI ON

Qua Tech Inc. warrants the QS-2000/ QS-3000 to be
free of defects for one (1) year from the date of
purchase. 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 that results from
i mproper installation, operation, or general misuse voids
all warranty rights.

Al t hough every attenpt 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 tine w thout notice.

Pl ease complete the following information and retain
for your records. Have this information avail able when
requesting warranty service.

DATE OF PURCHASE:

MODEL NUMBER QS-2000/ QS-3000

PRODUCT DESCRI PTI ON: FOUR CHANNEL RS-422/RS-485

ASYNC. COMMUNI CATI ONS ADAPTER

SERI AL NUMBER:

| BM PC/ XT/ ATTM ps/2TM and Micr o Channel™ ar e
trademarks of |International Business WMachines.
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NTRODUCTI ON

l. | NTRODUCTI ON

The Qua Tech QS-2000 provides four independent
asynchronous RS-422 serial communication channels for
systems utilizing the M croChannel architecture. The QS-
3000 is an RS-485 version of the adapter. Each port may be
accessed individually from the predefined addresses of
Serial 1 through Serial 8 or the four channels may be
grouped together and | ocated anywhere within the avail able
I/ O address range of the system. Two output options
i ncrease flexibility by allowing connection to a 37-pin 'D
connector or an abbreviated 6-wire RJ-11 'modul ar® phone
jack style connector.

The QS-2000/QS-3000 serial interface is realized
through four 16550 ACEs (Asynchronous Communicati on
El ements). The 16550 is compatible with the 8250 and 16450
ACEs used in the PC/XT/AT model s. In addition, the 16550
supports a FIFO mode to reduce CPU overhead at higher data
rates.

Address and interrupt selections are accessed through
the Programmable Option Select using the IBM installation
utilities. In addition, jumpers are provided to select
i nput clock frequency and control of the data exchanged on
the auxiliary channel

1. BOARD DESCRI PTI ON

A component diagram of the QS-2000/QS-3000 showi ng the
|l ocations of the 16550 ACEs, clock frequency jumper,

auxiliary channel control jumpers, and D-37 and RJ-11 out put
connectors is shown in figure 1. Channel 1 is controlled by
the ACE | abeled U5 and jumper J1. Channels 2 - 4 are
controlled by ACEs Ul2, U6, and Ul13 and junpers J2, J3, and
J4 respectively. The input clock frequency for all channels
is selected using jumper J5. All channels are output via

the D-37 connector CNl1 or the RJ-11 connector CN2 depending
on the option selected.

On the QS-2000, the driver circuit consists of two RS-
422 drivers (U25 and U32), two RS-422 receivers (U330 and
U31l) and eight 100_ term nation resistors (R5 - R12). On
the QS-3000, these are replaced by RS-485 drivers and
receivers and 120_ term nation resistors.
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. 16550 FUNCTI ONAL DESCRI PTI ON

The 16550 is an upgrade of the standard 16450
Asynchronous Communi cations Element (ACE). Designed to be
compatible with the 16450, the 16550 enters the character
mode on reset and in this mode 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 nunber of interrupts issued to the CPU.

O her features 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 transmit, receive
and status interrupts

Transmitter clock output to drive receiver
| ogi c

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

0 O O 1| Interrupt enable |
X O 1 O] Interrupt identification (read only) |
| FIFO control (wite only) |
| Line control |
| MODEM control |
| Line status |
| MODEM st at us |
| Scratch |
O O | Dwvisor latch (least significant byte) |
1 | Dwvisor latch (nbst significant byte) |

PRrOOR
POoOroOR

Figure 2. Internal register map for 16550 ACE. DLAB
is accessed through the Line Control Regi ster.
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Il A. ILNTERRUPT ENABLE REGISTER

B - +
D7 | 0 |
B - +
D6 | 0 |
B - +
D5 | 0 |
B - +
D4 | o |
B - +
D3 | EDSSI |----- MODEM st at us
B - +
D2 | ELSI | ----- Recei ver line status
B - +
D1 | ETBEI |----- Transnitter holding register enpty
B +
DO | ERBFI |----- Recei ved data avail abl e
B +
CAUTI ON:
To maintain compatibility with earlier personal
computer systems, the user defined output, OUT 2,
used as an external interrupt enable and must be set
active for interrupts to be acknowl edged. OouT 2

accessed through the 16550's MODEM control register.

EDSSI - MODEM Status Interrupt:
Wen set (logic 1), enables interrupt on clear to
send, data set ready, ring indicator, and data
carrier detect.

ELSI - Receiver Line Status Interrupt:
Wen set (logic 1), enables interrupt on overrun,
parity, and framng errors, and break indication.

ETBEI - Transmitter Holding Register Enpty Interrupt:
Wen set (logic 1), enables interrupt on
transmtter register enpty.

ERBFI - Received Data Available Interrupt:
Wen set (logic 1), enables interrupt on received
data available or FIFO trigger |evel.
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11 B. LNTERRUPT | DENTIFI CATION REGISTER

[ +
Dr | FFE |----- FI FO enabl e
[ +
D6 | 0 |
[ +
o5 | 0 |
[ +
M4 | 0 |
[ +
D3 | IID2 |--+
+- - e - - - +
D2 | 11Dl | +-- Interrupt identification
+- - e - - - +
DL | 1IDO |--+
[ +
DO | 1P |----- I nterrupt pendi ng
[ +
FFE - FIFO Enabl e:
When logic 1, indicates FIFO node enabl ed.
IIDx - Interrupt Ildentification:
I ndi cates highest priority interrupt pending if any.
See |IP and figure 3. NOTE: I1I1D2 is always a logic O
in character node.
IP - Interrupt Pending:
When logic 0, indicates that an interrupt is pending

and the contents of the interrupt identification
regi ster may be used to determi ne the interrupt
sour ce. See |IDx and figure 3.
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s e e e e e e e e oo S T +
| 11D2 11D1 IID0O 1P | Priority | Interrupt Type |
s e e e e e e e e oo S T +
| X X X 1 | N A | None |
| 0 1 1 O | H ghest | Receiver Line Status |
| 0 1 0 0 | Second | Received Data Ready |
| 1 1 0 0 | Second | Character Tinmeout |
I I I (FI'FO only) I
| 0 0 1 O | Third | Transmtter Holding |
| | | Regi ster Enpty |
| 0 0 0 0 | Fourth | MODEM St at us |
s e e e e e e e oo Fom e e e e - o e e e e e e e oo - +

Figure 3. Interrupt identification bit definitions.

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

Recei ved Data Ready:
I ndi cates receiver data avail able. The interrupt is
cleared by reading the receiver buffer register

FI FO mpde:
I ndicates the receiver FIFO trigger level has been
reached. The interrupt is reset when the FIFO drops
below the the trigger Ievel.

Character Tineout: (FIFO node only)
| ndi cates no characters have been removed from or
input to the receiver FIFO for the |l ast four
character times and there is at |east one character
in the FIFO during this time. The interrupt is
cleared by reading the receiver FIFO

Transnmitter Holding Register Enpty:
Indicates the transmtter holding register is enpty.
The interrupt is cleared by reading the interrupt
identification register or writing to the
transmtter holding register.

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

I +
D7 | RXT1 |--+
e + +-- Receiver trigger
D6 | RXTO |--+
I +
D5 | X |--+
e + +-- Reserved
DA | x |--+
I +
D3 | DVAM |----- DVA node sel ect
N +
D2 | XRST |[----- Transnmit FIFO reset
N +
DI | RRST |----- Recei ve FIFO reset
N +
DO | FE |----- FI FO enabl e
N +

RXTx - Receiver FIFO Trigger Level:
Determ nes the trigger l|level for the FIFO interrupt
as given in figure 4 below.

Fom e e o m e e e e e e aao o s +

| | RCVR FI FO |
| RXT1 RXTO | Trigger |evel (bytes) |
Fom e e o m e e e e e e aao o s +

I 0 0 | 1 I
I 0 1] 4 I
I 1 0 | 8 I
| 1 1 | 14 |
Fom e e o m e e e e e e aao o s +

Fi gure 4. FI FO trigger |evels.

DVAM - DMA Mode Select:
When set (logic 1), RxRDY and TxRDY change from mode
0 to mode 1. (DMA mode is not supported on the QS-
2000/ QSs- 3000.)

XRST - Transnmit FlIFO Reset:

When set (logic 1), all bytes in the transmitter
FI FO are cleared and the counter is reset. The
shift register is not cleared. XRST is self-

cl earing.



FUNCTI ONAL  DESCRI PTI ON

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-clearing.
FE - FIFO Enabl e:

When set (logic 1), enables transmtter and receiver
FI FOs. When cleared (logic 0), all bytes in both
FI FOs are cl eared. This bit nust be set when other
bits in the FIFO control register are written to or
the bits will be ignored.

11 D. LINE CONTROL REGISTER

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

DLAB - Divisor Latch Access Bit:
DLAB must be set to logic 1 to access the baud rate

divisor |atches. DLAB must be set to logic 0O to
access the receiver buffer, transmitting hol ding
register and interrupt enable register.

BKCN - Break Control:
When set (logic 1), the serial output (SOUT) is

forced to the spacing state (logic 0).

STKP - Stick Parity:
Forces parity to logic 1 or logic O if parity is
enabl ed. See EPS, PEN, and figure 5.
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EPS - Even Parity Select:

Selects even or odd parity if parity

See STKP, PEN, and figure 5.

PEN - Parity Enable:

enabl ed.

Enabl es parity on transmi ssion and verification on

reception. See EPS, STKP, and figure 5.

Fom e e Fomm e +
| STKP EPS PEN | Parity |
Fom e e Fomm e +

| X X 0 | None |

| 0 0 1 | dd |
| 0 1 1 | Even |
| 1 0 1 | Logic 1 |
| 1 1 1 | Logic O |

Fom e e TS +

Fi gure 5. 16550 parity sel ections.

STB - Nunmber of Stop Bits:

Sets the number of stop bits transmtted.

and figure 6.

W.Sx - Wird Length Select:

See WLSX

Determ nes the number of bits per transmtted word.

See STB and figure 6.

RS Fom e R +
| STB W.S1 W.SO | Word length | Stop bits |

RS Fom e R +
| 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 |

SRS Fom e e RS +

Fi gure 6. Wrd length and stop bit selections.
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Il E. MODEM CONTROL REGI STER

I +

D7 | 0 |
I +

D6 | 0 |
I +

D5 | 0 |
I +

D4 | LOOP |----- Loopback enabl e
I +

D3 | AUT2 |----- Qut put 2
N +

D2 | Al |----- Qutput 1
N +

DI | RIS |----- Request to send
N +

DO | DIR |----- Data terninal ready
N +

LOOP - Loopback Enabl e:
When set (logic 1), the transmtter shift register
is connected directly to the receiver shift
register. The MODEM control inputs are internally
connected to the MODEM control outputs and the
outputs are forced to the inactive state.

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 (Il ogic

0), the output is forced to logic 1.

Qur2 - Qutput 2:
Controls the OUT2 output as described above. To
mai ntain compatibility with earlier persona
computer systems, OUT2 is used as an external
interrupt enable and must be set active for
interrupts to be acknow edged.

QUT1 - Qutput 1:
Controls the QUT1 output as described above.

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

DITR - Data Term nal Ready:
Controls the DTR output as described above. Thi s
bit is used to control the line drivers for half

dupl ex operation. See section IX
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Il F. LINE STATUS REGISTER

S +
Dr | FFRX |----- Error in FIFO RCVR (FIFO only)
S +
D6 | TEMI |----- Transnitter enpty
S +
D5 | THRE |----- Transnmitter holding register enpty
S +
D4 | Bl | ----- Break interrupt
S +
D3 | FE |----- Fram ng error
S +
D2 | PE |----- Parity error
S +
D1 | cE |----- Overrun error
S +
DO | DR |----- Dat a ready
S +

FFRX - FIFO Receiver Error:
Always logic 0O in character node.

FI FO mpde:
I ndi cates one or more parity errors, framng errors,
or break indications in the receiver FIFO. FFRX is
reset by reading the line status register.

TEMI - Transnmitter Enpty:
Indicates the transmtter holding register (or FIFO)
and the transmtter shift register are enpty and are
ready to receive new data. TEMT is reset by writing
a character to the transmitter holding register.

THRE - Transmitter Holding Register Enpty:
Indicates the transmtter holding register (or FIFO)
is empty and it is ready to accept new data. THRE
is reset by writing data to the transmtter hol ding
register (or FIFO.



FUNCTI ONAL  DESCRI PTI ON

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 FI FO 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 FIFQO

BI - Break Interrupt:
I ndi cates the receive data input has been in the
spacing state (logic 0) for I|longer than one ful
word transm ssion tine.

FI FO node:
Only one zero character is |oaded 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 last data or parity

bit was a 0 bit (spacing |evel)

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

CE - Overrun Error:
| ndicates the receive buffer was not read before the
next character was received and the character is

destroyed.
FI FO node:
| 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
FlI FO
DR - Data ready:

I ndi cates data is present in the receive buffer or
FI FO. DR is reset by reading the receive buffer
register or receiver FIFO
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11 G. MODEM STATUS REGI STER

S +
Dr | DCD |----- Data carrier detect
S +
D6 | R |----- Ri ng i ndicator
S +
D5 | DSR |----- Data set ready
S +
D4 | CIS |----- Clear to send
S +
D3 | DDCD |----- Delta data carrier detect
S +
D2 | TER |----- Trailing edge ring indicator
S +
D1 | DDSR |----- Delta data set ready
S +
DO | DCTS |----- Delta clear to send
S +
DCD - Data Carrier Detect:

Compl ement of the DCD input.

RI - Ring Indicator:

Compl ement of the RI input.
DSR - Data Set Ready:

Compl ement of the DSR i nput.
CTS - Cear To Send:

Compl ement of the CTS input.

Bits DDCD, TERI, DDSR, and DCTS are the sources of
MODEM status 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
st at e.

TERI - Trailing Edge Ring Indicator:
I ndicates the Ring Indicator input has changed from a low to
a high state.

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

DCTS - Delta Cear To Send:
Indicates the Cear to Send input has changed state.
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I Il H. SCRATCHPAD REGI STER

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

I V. FI FO | 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 .

CAUTI ON:
To maintain compatibility with earlier persona
computer systems, 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.

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 ACE determ 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 WMHz. To increase versatility, the QS-2000/QS-3000
uses an 18.432 MHz clock and a frequency divider circuit to

produce the standard clock frequency.

Jumper block J5 is used to set the input frequency to

the 16550. It may be connected to divide the clock input by
1, 2, 5, or 10. To maintain compatibility with adapters
using a 1.8432 MHz input, J5 should be configured to divide
by 10 as shown in figure 7(d). A table of divisor latch

values for various input frequencies is given in figure 8.
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J5 J5
Fomm e e e + Fom e e e e +
4 + |6 4 --_ |6
1] + |3 1] --_ _ |3
Fomm e e e + Fom e e e e +
(a) +1 input clock (b) =2 input clock
J5 J5
Fomm e e e + Fom e e e e +
4| -- _ |6 4] -- + |6
1] --_ |3 1] --_ _+ 3
Fom e e e + Fom e e m e +
(¢) =5 input clock (d) =10 input clock
Figure 7. I nput clock frequency options. For
compatibility, the jumper should be set at
+10 ( 18.432 MHz + 10 = 1.8432 Mtz ).
B N o m o m e e e e e e e e e e e eama o +
| | Di visor latch val ue |
| Baud I R L Fomme - - +
| Rate | +10 | +5 | +2 | +1 |
B N R R [ Hommm o - - S +
| 110 | 1,047 | 2,094 | 5,236 | 10,473 |
| 300 | 384 | 768 | 1,920 | 3,840 |
| 600 | 192 | 384 | 960 | 1,920 |
| 1,200 | 96 | 192 | 480 | 960 |
| 2,400 | 48 | 96 | 240 | 480 |
| 3,600 | 32 | 64 | 160 | 320 |
| 4,800 | 24 | 48 | 120 | 240 |
| 9,600 | 12 | 24 | 60 | 120 |
| 19,200 | 6 | 12 | 30 | 60 |
B R S Homm e o - - Hommm o - - S +
Fi gure 8. Di visor latch settings for common baud rates
using an 1.8432 MHz input clock. For
compati bility, connect jumper in the divide

by 10 configuration (figure 7(d)).
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VI . ADDRESSI| NG

Each channel of the QS-2000/QS-3000 uses eight
consecutive 1/ 0O address |ocations beginning on any even
ei ght byte boundary (xxxOH - xxx7H) or (xxx8H - xxxFH). The
16550 uses these addresses as shown in figure 2.

Two addressing modes are avail abl e: discrete
addressing and bl ock addressing. Each of these modes will
be discussed separately.

Di screte Addressing Mode

In the discrete addressing mode, each port may choose

an individual base address. This mode allows maxi mum
compatibility with software supporting the pre-defined
addresses for Serial 1 through Serial 8. Channels 1 and 2
may select from Serial 1 through Serial 7, Channels 3 and 4
may choose from Serial 2 through Serial 8. Each channel may

be individually disabled.

Bl ock Addressing Mode

In block addressing mode, the four serial channels are

arranged to form a continuous 32-byte block of [I/0O
addresses. This mode offers more compact addressing for
sof tware applications supporting communi cati ons beyond the
Serial 1 - Serial 8 limtations. The block may be placed

anywhere in the available I/0O address range on an even 32-
byte boundary (e.g. 400H-41FH, 620-63FH, 4980H-499FH) wusing
the IBM installation utilities and the Qua Tech address
installation utility QTlINSTAL. EXE

WARNI NG:
In block mode, each channel wmay be individually
di sabl ed, but the I/0O space assigned to that channel is
still considered in use and may not be used by another
devi ce.
Fomm e e e e e e e e e oo +
| Channel | Addr ess range |
Fomm e e e e e e e e e oo +
| 1 | Base+ O --> Base+ 7 |
| 2 | Base+ 8 --> Base+l5 |
| 3 | Base+l1l6 --> Base+23 |
| 4 | Base+24 --> Base+3l |
Fomm e e o e e e e e e oo +

Figure 9. Bl ock node address assignnents.
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VI, | NTERRUPTS

The QS-2000/QS-3000 has support for three interrupt
levels: TRQ 3, IRQ 4, and |IRQ 9. During the installation
process, one pair of interrupts must be selected, either |RQ
3 and IRQ 4, or IRQ 3 and |IRQ 9. Each channel may then
choose an interrupt from the selected pair. If interrupts
are being shared, the interrupt pending bit in the 16550's
interrupt identification register or the interrupt pending
bits in the interrupt status register should be used to test
for the source of the interrupt

CAUTI ON:
To maintain compatibility with earlier persona
computer systems, 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.

| nterrupt St at us Regi ster

H--m - - +

Dr | 0 |
H--m - - +

D6 | 0 |
H--m - - +

D5 | 0 |
H--m - - +

D4 | 0 |
H--m - - +

D3 | IP4 |----- Interrupt pending channel 4
H--m - - +

D2 | IP3 |----- Interrupt pending channel 3
+-- - - - +

DL | IP2 |----- I nterrupt pending channel 2
+-- - - - +

Do | IPL |----- I nterrupt pending channel 1
+-- - - - +

An interrupt status register has been inmplemented to
ease software burden associated with the interrupt sharing
process. An interrupt status bit (IPx) will be set (logic
1) if there is an interrupt pending in the 16550 and the
associ ated OUT 2 line (interrupt enable) is active
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When selected during the configuration process, the
interrupt status register is accessed by reading any of the
16550 scratchpad registers. The interrupt status register
is read only.

NOTE:

When enabl ed, the interrupt status register will
override the 16550's internal scratchpad register. Since
the BI OS tests the scratchpad register during
initialization, the channels may not appear in the system s
equi pment |ist on power-up. If the equipment list is
updat ed through user software, the operating system should
accept and use the channel.

VI, PROGRAMMABLE OPTI ON SELECT
The IBM PS/2 famly of computers using the M cro-
Channel bus structure utilize on board registers referred to
as the Programmable Option Select (POS) registers to hold
the adapter's configuration information. The first two POS

regi sters hold a unique adapter identification number that
has been issued to Qua Tech for the QS-2000/QS-3000. Thi s
number is defined in hardware and can not be changed. These
registers are read only.

The remaining POS registers are used for address and
interrupt selections. Three additional POS registers are
i mpl emented on the QS-2000/QS-3000. These registers are
programmed by the user through the IBM installation utility
supplied with the PS/2 and the Qua Tech address installation
sof t ware QTI NSTAL. EXE. These registers are read/write but
should not be written to by user software. The bit
definitions of the registers are given in figure 10.
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S R +
D7 | SCPSEL |--- Scratchpad sel ect
S R +
D6 | ILS | --- Interrupt |evel select
S R +
D5 | INS4 |--- Interrupt |evel channel 4
S R +
D4 | INS3 |--- Interrupt |evel channel 3
S R +
D3 | INS2 |--- Interrupt |evel channel 2
S +
D2 | INS1 |--- Interrupt |evel channel 1
S +
D1 | BEN | --- Block nbde address enable
S +
DO | ADS4.3 |--- Channel 4 enable
S +
S +
D7r | ADS3.3 |--- Channel 3 enable
S +
D6 | ADS2.3 |--- Channel 2 enable
S +
D5 | ADS1.3 |--- Channel 1 enable
S +
D4 | ADHA.2 | --+
o m e oo - + |
D3 | ADS4.1 | |
o m e oo - + |
D2 | ADS4.0 | |
o m e oo - + |
DI | ADS3.2 | |
o m e oo - + |
DO | ADS3.1 | |
o m e oo - + |
o m e oo - + |
D7 | ADS3.0 | |
Fommm- - + +-- Address sel ect
D6 | ADS2.2 | |
o m e oo - + |
D5 | ADS2.1 | |
o m e oo - + |
D4 | ADS2.0 | |
o m e oo - + |
D3 | ADSL. 2 | |
o m e oo - + |
D2 | ADSL.1 | |
o m e oo - + |
DI | ADS1.0 | --+
S +
D0 | CEN |--- Card enable
S +

Fi gure 10. QS- 2000/ @S- 3000 PGS i npl enent ati on.
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Figure 11. 5- 2000/ 5- 3000 di screte node
address options.

S Fom e - +
| TLS INSx | Interrupt |
S Fom e - +
| O 0 | IRQ 3 |
| O 1] IRQ 4 |
| 1 0 | IRQ 3 |
| 1 1] IRQ9 |
S Fom e - +

Figure 12. QS- 2000/ @S- 3000 interrupt options.

The bits | abeled ADSx.x in figure 10 contain the
address decoding information. In discrete addressing mode,
these bits form a three bit code for each channel as defined
in figure 11. In block addressing mode, bits ADS4.1 -
ADS1.0 directly correspond to address lines Al5 - A5. For
example, if the adapter is in block addressing mode with a
base address of 5620H, the POS would appear as follows:

5 6 2 OH

0101 0110 0010 o0000B
ADS4.2 --> unused ADS2.3 --> A0 = 1
ADS4.1 --> A5 = 0 ADS2.2 --> A = 1
ADS4.0 --> Al4 = 1 ADS2.1 --> A8 = 0
ADS3.2 --> A13 = 0 ADS2.0 --> AT = 0
ADS3.1 --> Al12 = 1 ADS1.2 --> A6 = 0
ADS3.0 --> A1l = 0 ADS1.1 --> A5 = 1
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Once the addressing has been established, POS bits
ADS1. 3, ADS2.3, ADS3.3, and ADS4.3 are used to enable or
di sable channels 1 - 4 respectively. In discrete addressing
mode, the addresses allocated for the disabled channel may
be issued to another device. In block addressing mode,
however, the address |ocations used by the disabled channel
are still allocated to the QS-2000/QS-3000 and may not be
used by another device.

Interrupt | evels are assigned independently for each
channel of the QS-2000/QS-3000. A channel's interrupt |evel
is determ ned by first selecting an interrupt pair for the
adapter using the ILS bit and then selecting the channe
interrupt using bits INS1 - INS4 for channels 1 - 4
respectively. The interrupt choices for each channel are
listed in figure 12.

The final POS option is the Scratchpad/Interrupt status

register selection. When SCPSEL is set to logic 0, the
16550 internal scratchpad registers are enabled for complete
serial port compatibility. When set to logic 1, the

scratchpad registers are overridden by the interrupt status
register as described in section VII.

NOTE:

When enabl ed, the interrupt status register will
override the 16550's internal scratchpad register. Since
the BI OS tests the scratchpad register during
initialization, the channels may not appear in the system s
equi pment |ist on power-up. If the equipment list is
updat ed through user software, the operating system should
accept and use the channel.
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I X. OUTPUT CONFI GURATI ONS

Four sets of junpers are inplemented on the QS-2000/ QS-
3000 to control the auxiliary driver/receiver set. J1
t hrough J4 perform the identical functions on channels 1
through 4 respectively.

Auxiliary Channel Configuration

The followi ng discussion pertains to the control of the
informati on exchanged on the auxiliary channel of the QS-
2000/ Qs- 3000. Since the auxiliary channel is not supported
with the RJ-11 connector option, these users should set
jumpers J1-J4 to |l oopback all of the auxiliary channel
signals (figures 14 and 17) and skip to "Half Duplex
Operation" on page 23.

The function of J1 through J4 is to control the source
of the information exchanged on the auxiliary communication
lines. The output sources are request to send (RTS),
transmit 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
CTS, allows for handshaking between the 16550 and a
peri pheral device. RTS is transmtted by connecting pins 5
and 6 of the junper block (figure 15). CTS is received by
connecting pins 1 and 2 (figure 15). The RTS/ CTS handshake
can be defeated by |l ooping the RTS output back to the CTS
input. This is accomplished by connecting pins 1 and 5
(figures 16 and 17).

RCLK is the input to the 16550 that controls the shift

rate of the receiver portion of the chinp. Generally, this
i nput is provided by connecting it to the transmt clock,
XCLK, output from the ACE. This is accomplished by

connecting pins 3 and 7 of the jumper (figures 15 and 17).
RCLK may be received from an external source by connecting
pins 2 and 3 (figure 16)

Transmi ssion of XCLK can be used to synchronize
communi cations with a peripheral or to provide a shift clock
to a receiver. XCLK is transmtted by connecting pins 6 and
7 of the junper block (figure 16).

AUX IN is the auxiliary input from a peripheral device
Connecting AUX IN to AUX OUT provides a |oopback mode of
operation. That is, whatever is transmitted by the
peripheral will be fed back to the peripheral. This is
i mpl emented by connecting pins 2 and 6 of the jumper block
(figure 17).
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Hal f Duplex Operation

The other function of J1 through J4 is to configure the

communi cati on 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 17). This connection allows the

transmitter to be enabled and disabled by using the data
term nal ready (DTR) output controlled through the modem
control register of the 16550. When DTR is set (logic 1),
the transmitter driver is enabled for both the data and
auxiliary channel output. When cleared (logic 0), both
out puts enter a high impedance st ate. Full dupl ex
communi cation is restored by removing the jumper on pins 4
and 8 (figures 15 and 16).

CAUTI ON: When operating in half duplex mode, the
transmtter must be disabled before receiving
any information. Failure to do so will result
in two output drivers being connected together
which may cause damage to the adapter, the
conputer, and/or the peripheral equipnent.

Fommm - +
AUXQUT | RS-422 or|
R L + LT +RS- 485 +---- 4
BAUDY XCLK +--------- [--+ | Driver +---- -
1 5 6] 7| 8 Enable +----+----+
RTS +----- O O+ O+ 0---------------- +
] +-0 o0+ o+ o+ Fom e - +
CTsS +---+ 1 2| 3| 4 AUXIN | RS-422 or +--- +
| e e e +RS- 485 +--- -
RCLK +------------ + | Receiver |

DSR + l

R Junpers J1 (channel 1)
DCD +-+ J2 (channel 2)
] J3 (channel 3)
R +-+ J4 (channel 4)

|
+
1
1
1
1
1
1
1
:
+

Figure 13. Out put Control Block Diagram. (Pin
nunmbers are for all channels.)
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Fom e e e +
CIS| 1 +---+ 5| RTS
...... +_-_O O-_-+-_-_--
AUX IN| 2 +--+ 6 | AUX OQUT
...... +_-_O O-_-+-_-_--
RCLK | 3 +---+ 7 | BAUD
...... +_-_O O-_-+-_-_--
DIR | 4 8 | Qutput enable
______ +---0 O---4------
Fom e e e +
J1 _ Channel 1 J2 _ Channel 2
J3 _ Channel 3 J4 _ Channel 4
o m e e e e e e e e e e o Fom e e oo Fom e e e e oo
| Functi on | Connect | Disconnect
o m e e e e e e e e e e e o Fom e e oo o m e e oo
| RTS/ CTS | oopback * | 1-5 | 1-2
| Transmit RTS | 5-6 | 6-7
| Receive CTS | 1-2 | 2-3
| RCLK/ XCLK | oopback * | 3-7 | 2-3
| Transmit 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 oo Fom e e oo o m e oo -

*1 ndi cat es factory junper settings.

Figure 14. J1 - J4 Junper Layout and Settings.

CiIs | 1 5] RTS
------ +---0+ +0---H------
AUX IN| 2 | | 6] AUX aUr
------ +---0+ +0---H------
RCLK | 38 +---+ 7 | XCLK

...... +_-_O O---+------
DIR | 4 8 | Qutput enable
______ +---0 O---4------
Fom e e e +
J1 _ Channel 1 J2 _ Channel 2
J3 _ Channel 3 J4 _ Channel 4

Figure 15. Junper configuration show ng:
(1) RTS transm ssion
(2) CTS reception
(3) XCLK/ RCLK | oopback
(4) Full duplex operation
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______ +---0 O---4------

AUX IN | 2 6 | AUX OUT
------ +---0+ +0---+------
RCLK | 3 | | 7] XCLK
------ +---0+ +0---+------
DIR | 4 8 | Qutput enable
______ +---0 O---4------
Fomm e e e +
J1 _ Channel 1 J2 _ Channel 2
J3 _ Channel 3 J4 _ Channel 4

Figure 16. Junper configuration show ng:
(1) RTS/CTS | oopback
(2) XCLK transm ssion
(3) RCLK reception
(4) Full duplex operation

______ +---0 O---4------
AUX IN| 2 +---+ 6 | AUX OUT
______ +---0 O---4------

RCLK | 38 +---+ 7 | XCLK

______ +---0 O---4+------

DIR| 4 +---+ 8 | Qutput enable
______ +---0 O---4------

Fom e e e +
J1 _ Channel 1 J2 _ Channel 2
J3 _ Channel 3 J4 _ Channel 4

Figure 17. Junper configuration show ng:
(1) RTS/CTS | oopback
(2) XCLK/ RCLK | oopback
(3) AUX QUT/ AUX I N | oopback
(4) Half dupl ex operation

NOTE: Since the auxiliary channel is not supported with the
RJ-11 connector option, these users should set
jumpers J1-J4 to |loopback all of the auxiliary
channel signals (figures 14 and 17). Hal f dupl ex
operation is still supported for the data channel

out put .
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X. EXTERNAL CONNECTI ONS

The QS-2000/QS-3000 is available with two output

configurations. The first option uses a female D-37
connector | abeled CN1 on the circuit board. Thi s
configuration provides all of the signals for each channel

The second option uses a quad 6-wire RJ-11 phone jack style
connector | abeled CN2 on the circuit board. Thi s
configuration provides only transmit and receive. Bot h
out put configurations have optional adapter cables to
provide D-25 connectors for each channel. The various

connectors and pinouts are given in the figures below.

900000

RJ-11

(c)

D-3
EMALE (b)

(a)

Figure 18. @S- 2000/ @S- 3000 out put connectors.
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CONNECTI ONS
o e e e e e e oo o e e e +
| CHANNEL 1 | CHANNEL 2 |

[ Homm - - Foe oo o - +oea - - +o-a oo - S S, +omm - - +

| SIGNAL | D37 | RI-11 | D25 | D37 | RJI-11 | D25 |

[ Homm - - Foe oo o - +oea - - +o-a oo - S S, +omm - - +

| TxD+ | 24 | 1 | 2 | 10 | 1 | 2 |

| TxD | 5 | 2 | 3 | 28 | 2 | 3 |

| RxD+ | 23 | 4 | 4 | 9 | 4 | 4 |

| RxD | 4 | 5 | 5 | 27 | 5 | 5

| AUXQUT+ 21 | ~--- | 20 | 7 |1 --- 1 20 |

| AUXoUt-| 22 | --- | 6 | 8 | --- | 6 |

| AUXING | 20 | --- | 22 | 6 | --- | 22 |

| AUXIN- | 2 | --- | 8 | 25 | --- | 8 |

| GND | 3 | 3,6 | 7 | 26 | 3,6 | 7

[ U Hom e - - S S +o-a - - - +o-a - - S, +omm - - +

e e e e e e e o e e a e e oo +
| CHANNEL 3 | CHANNEL 4 |

[ S Homm - - +oem oo - +--a - - - +o-a oo - S, +omm - - +

| SIGNAL | D37 | RI-11 | D25 | D37 | RJI-11 | D25 |

[ S Homm - - +oem oo - +--a - - - +o-a oo - S, +omm - - +

| TxD+ | 33 | 1 | 2 | 19 | 1 | 2 |

| TxD | 14 | 2 | 3 | 37 | 2 | 3 |

| RxD+ | 32 | 4 | 4 | 18 | 4 | 4 |

| RxD | 13 | 5 | 5 | 36 | 5 | 5 |

| AUXxout+ 30 | --- | 20 | 16 | --- | 20 |

| AUXoUT-| 31 | --- | 6 | 17 | --- | 6 |

| AUXING | 29 | =--- | 22 | 15 | =--- | 22 |

| AUXIN- | 21 | --- | 8 | 34 | --- | 8 |

| GND | 12 | 3,6 | 7 | 3 | 3,6 | 7

[ S Homm - - +oem oo - +--a - - - +o-a oo - S, +omm - - +

Fi gure 19. Connect or definitions. Pi ns not
listed are not connected.

NOTE: Since the auxiliary channel is not supported with the
RJ-11 connector option, these users should set
jumpers J1-J4 to |l oopback all of the auxiliary
channel signals (figures 14 and 17). Hal f dupl ex
operation is still supported for the data channel
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XI . HARDWARE | NSTALLATI ON
Make sure there is a back-up copy of the
original |IBM PS/2 reference diskette
avai |l abl e. A copy of the reference disk

must be used for the installation process
as the diskette must be modified to
accept any option adapters.

1. Turn system on and allow to boot.

2. Insert the QS-2000/QS-3000 distribution disk into drive A
and change the default drive to A

3. Execute:
Q52000 BLOCK for block address node
(5- 2000 DI SCRETE for discrete address nbde
See section VI for descriptions of addressing nodes.

4. Turn unit off.

5. Remove system cover as instructed in the |IBM Quick
Ref erence Gui de.

6. Insert adapter into any vacant slot following the
gui delines for installing an optional adapter in the |BM
Qui ck Reference Cuide.

7. Replace system cover.

8. Turn unit on and insert a COPY of the IBM PS/2 reference
di skette into drive A

9. Respond "N' at automatic configuration pronpt.

10. Select "Copy an option diskette" and follow copying
instructions.

11. Select "Set configuration”

12. Select "Change configuration”™ or "Run automatic
configuration' and follow installation instructions.

NOTE: When installing the QS-2000/QS-3000 for block mode
addressing, if the desired address is not avail able
in the configuration routine, select any non-
conflicting address and continue with Additional
Bl ock Mde Addressing (section Xil11).

After the initial installation, the copy of the
reference diskette will contain the configuration file for
the QS-2000/QS-3000. Subsequent re-installation may omit
step 10 and a "Y" response may be given during step 9
(automatically configure systen) if desired.
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SSI NG MODES

X, CHANGI NG ADDRESSI NG MODES

Make sure there is a copy of the original
| BM PS/ 2 reference diskette avail able.
This diskette must be modified to accept
any option adapters.

The QS-2000/QS-3000 may be addressed in discrete or
bl ock addressing modes as discussed in section VI. If the
addressing nmode is to be changed, the existing configuration
must be purged from the configuration menory. The alternate
addressing information may then be entered into
configuration menory. The procedure is as follows:

1. Turn unit off.

2. Remove system cover as instructed in the |IBM Quick
Ref erence Gui de.

3. Remove the adapter from the system following the
guidelines for removing an option adapter in the |BM
Qui ck Reference Cuide.

4. Turn unit on and insert a COPY of the IBM PS/2 reference

di skette into drive A

Respond "Y' at automatic configuration pronpt.

Exit the IBM installation procedure and restart the

conput er .

o o

At this point the QS-2000/QS-3000 configuration has
been purged from the configuration memory. The installation
procedure (section Xl of this document) may now be used to
sel ect the addressing mode and enter the new configuration
i nformati on.
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X, ADDI TI ONAL BLOCK MODE ADDRESSES

The QS-2000/QS-3000 block addressing mode supports the
entire | /O address range of the PS/2 occupying 32

consecutive |1/0O |locations. This produces 2K possible
choices for base address | ocation. Since it would not be
feasible or practical to provide all of these choices in the
configuration file, 25 addresses have been selected for
inclusion in the file. An address installation utility
(QTI NSTAL. EXE) has been included on the distribution
diskette to facilitate the address installation process.

QTI NSTAL should be used ONLY if the desired block mode base
address cannot be found through the I BM installation
utilities.

WARNI NG:

QTI NSTAL must only be used when the QS-
2000/ QS-3000 has been installed and
configured for BLOCK addressing mode.
Executing QTINSTAL in discrete mode
will cause unpredictable results and
may destroy the contents of the adapter
description file.

1. Insert the QG 2000/ QS-3000 distribution disk in drive A
2. Execute QTlI NSTAL.
3. Select the QS-2000/QS-3000 by wusing the cursor keys to

hi ghlight the selection and press <enter>. See figure
20.
4. At the prompt, insert the back-up copy of the |IBM PS/2

reference in drive A

5. Select an address to change by using the cursor keys to
hi ghlight the address and press <enter>. (Addresses will
appear in ascending order.) See figure 21.

6. Enter the desired address in hex, decimal, or binary (hex
is the default radix). See figure 22.

7. Repeat steps 5 and 6 as necessary.

8. Press <esc> to exit the address nmenu.

9. Press <enter> to save configuration changes. (A back-up
copy of the configuration file will be generated.)
- OR -

Press <esc> to exit wthout saving changes.

10. Press <esc> to exit the board selection nenu

11. Press <esc> to return to DOS. The configuration file is
nmodi fied but the system configuration is not updated.
- OR -

Press <enter> to enter the IBM installation utilities and
update the system configuration.
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XI'V. SPECI| FI CATI ONS

Bus interface: | BM M croChannel 16-bit bus
Controller: NS- 16550- A

I nterface: Femal e D-37 connector

Quad 6-wire RJ-11 (optional)

Transmt drivers: MC3487

Recei ve buffers: MC3486

I/ O Address range

Di screte mode: Serial 1 - Serial 8 I nterrupt
| evel s: IRQ 3,4,9
Bl ock mnode: 0000H - FFFFH

Power requirenents:

o e e e oo o m e e e e oo +

| D- 37 option | RJ-11 option |

Fomm e e o Fomm e e o SR S S, Fom e e oo - +
| I T | | VS | T | | N5 | Suppl y |
Fomm e e o Fomm e e o SR S S, Fom e e oo - +
| 1425mA | 1618mA | 1372nmA | 1566mA | +5 Volts |
| -- | -- | -- | -- | +12 Volts |
| - - | - - | -- | - - | -12 Volts |
TS [ U Fom e o m o - B TS Fom e e e e e o +

T - Typical adapter current

I vs - Maxinum statistical adapter current
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T T Qa Tech Address Installation Program |

(C) 1988 Qua Tech Incorporated Version 1.1 | |
sior ID# TTE  DESRPION |
"1 SFEr DS2000  dual channel asynchronous RS-422 / 485 adapter |

3 5FES8 SP- 1000 parallel printer port adapter | |
4 srec 82000 four channel asynchronous RS-422 / 485 adapter | |
U5 T SFE4 X8 7200 72-bit parallel expansion adapter "

6 5FE1 MXI - 1000 GPI B control |l er adapter | |

|

I

| Sel ect -+ Edit selection F1 help Esc Exit [ |

____________________________________________________________________________ + |

Fi gure 20. QT NSTAL. EXE openi ng nenu. Qutline indicates

QS- 2000/ @S- 3000 sel ect ed.
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Qua Tech Address Installation Program

Sel ection: @QS-2000 four channel asynchronous RS-422 adapter

CURRENTLY AVAI LABLE BASE ADDRESSES

0100 02EO0 0300 0320 0380
0420 0780 0800 OFCOo 1000
1240 |+ 2680 J|r 3000 30A0 4040
4220 " 50E0 ' 5540 6160 67A0
6F00 80C0 0A300 0480 0E200

-- | Select -+ Edit selection F1 help Esc Exit

Figure 21. QT NSTAL. EXE address sel ection nenu. CQutline
i ndi cat es address 2680H sel ected for change.
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Qua Tech Address Installation Program

Sel ection: @QS-2000 four channel asynchronous RS-422 adapter

CURRENTLY AVAI LABLE BASE ADDRESSES

0100 02EO0 0300 0320 0380
0420 0780 0800 OFCO 1000
1240 -||-- _2-6_8-0- T 3000 30A0 4040
4220 " _5-0_E-0- ' 5540 6160 67A0
6F00 80C0 0A300 0C480 0E200

Ent er new base address: 500H

-- | Select -+ Edit selection F1 help Esc Exit

Figure 22. Address selection nmenu showi ng input pronpt. | nput
i ndi cates 500H being substituted for 2680H.
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Qua Tech Address Installation Program

Sel ection: @QS-2000 four channel asynchronous RS-422 adapter

CURRENTLY AVAI LABLE BASE ADDRESSES

0100 02EO0 0300 0320 0380
R +

0420 | 0500 | 0780 0800 OFQ0
R +

1000 1240 3000 30A0 4040

4220 50EO0 5540 6160 67A0

6F00 80C0 0A300 0C480 0E200

-- | Select -+ Edit selection F1 help Esc Exit
Fi gure 23. Address selection nenu after nodifications. Qutline

hi ghlights the new sel ecti on.



