WARRANTY | NFORMATI ON

Quatech Inc. warrants the ES-2000/ ES-3000 to be
free of defects for one (1) year from the date of
purchase. Quatech 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, Quatech Inc. assumes no liability
for damages resulting from errors in this document. Quat ech
Inc. reserves the right to edit or append to this document
at any time wthout 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 ES- 2000/ ES- 3000

PRODUCT DESCRI PTI ON: El GHT 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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| NTRODUCT| ON

l. | NTRODUCTI ON

The Quatech ES-2000 provides eight independent
asynchronous RS-422 serial communication channels for

systems utilizing the M croChannel architecture. The ES-
3000 is an RS-485 version of the adapter. The eight ports
of the ES-2000/ES-3000 occupy a contiguous 64 byte block of
I/ O address space. The base address of this block may be

| ocated anywhere within the available I/0O address range of
the system

The ES-2000/ES-3000 serial interfaces are realized
through four 16552 DUARTs (Dual Universal Asynchronous
Receiver / Transmitters). The 16552 is a two channel
version of the 16550 used in the IBM PS/2 famly of personal
computers and is compatible with the 8250 and 16450 UARTs
used in the PC/ XT/ AT model s. In addition, the 16550 and
16552 support transmit and receive FIFOs 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 to control the information
exchanged on the auxiliary channels.

. BOARD DESCRI PTI ON

A component diagram of the ES-2000/ES-3000 showi ng the
| ocations of the 16552 DUARTs, clock frequency jumper,
auxiliary channel control jumpers, and D-62 output connector
is shown in figure 1. Channels 1 and 2 are contained in the
DUART | abeled U4, channels 3 and 4 in U9, 5 and 6 in Ul4,
and 7 and 8 in U19. Channels 1 - 4 of the ES-2000/ES-3000
al so have an auxiliary channel available for exchange of the

RTS-CTS handshake pair. The auxiliary channels are
controlled by junpers J2 - J5 respectively. The input clock
frequency for all channels is selected using jumper J1. Al |

channels are output via the high density D62 connector CNI.

On the ES-2000, the driver circuit consists of four RS-
422 drivers (U20, U21, U224, and U26), three RS-422 receivers
(U25, U27, and U28) and twelve 100_ termi nation resistors
(R2 - R13). On the ES-3000, these are replaced by RS-485
drivers and receivers and 120 termnation resistors.
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Figure 1. ES- 2000/ ES- 3000 board I ayout.
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. 16552 FUNCTI ONAL DESCRI PTI ON

The 16552 is two channel version of the 16550 Universal
Asynchronous Recevier |/ Transmitter (UART). The two
channels are completely independent except for the common
clock oscillator input. Each channel of the 16552 enters
character mode after reset and in this mode appears as a
16450 to application software. An additional 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 for each channel of the 16552

DUART. The registers are addressed as shown in figure 2
bel ow.

Fom e e e e ook o +

| DLAB A2 Al AO | REG STER DESCRI PTI ON |

Fom e e e e ook o +

0 0O O O | Receive buffer (read only)
| Transmit holding register (wite only)
O O 1| Interrupt enable
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)
1 0| Aternate function

PRrOOR
PoOroOR

Fi gure 2. Regi ster map for one channel of the 16552
DUART. DLAB is accessed through the Line
Control Register.
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| NTERRUPT ENABLE REGI STER

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 +
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 - Transmitter Holding Register Enpty Interrupt:
When set (logic 1), enables interrupt on transmtter
regi ster enpty.

ERBFI - Received Data Available Interrupt:
When set (logic 1), enables interrupt on received
data available or FIFO trigger |Ievel.
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| NTERRUPT | DENTI FI CATI ON REGI STER

[ +
Dr | FFE |--+
e + +-- FIFO enable
D6 | FFE |--+
[ +
o5 | 0 |
[ +
M4 | 0 |
[ +
D3 | IID2 |--+
+- - e - - - +
D2 | 11Dl | +-- Interrupt identification
+- - e - - - +
DL | 1IDO |--+
[ +
D0 | IP |----- I nterrupt pending
[ +
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.



FUNCTI ONAL

DESCRI PTI ON

e e e e e e e oo o TSRS o e e e e e e e e oo - +
| 11D2 1I1DL 1IDO IP | Priority | Interrupt Type |
e e e e e e e oo o TSRS o e e e e e e e e oo - +
|  x X X 1| N A | None |
| O 1 1 0 | Hghest | Receiver Line Status |
| O 1 0 0 | Second | Received Data Ready |
| 1 1 0 0 | Second | Character Tinmeout |
| | | (FI' FO node only) |
| O 0 1 O] Third | Transmitter Holding |
| | | Regi ster Enpty |
| O 0 0 0 | Fourth | MODEM St at us |
Fem e e e e e e e e e o TSRS o e e e e e e e e e oo - +

Figure 3. Interrupt identification bit definitions.

Recei ver Line Status:
| 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)
Il ndi cates no characters have been removed from or
input to the receiver FIFO for the | 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

Transmitter 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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FI FO CONTROL REGI STER

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 ES-
2000/ ES- 3000.)

XRST - Transnmit FlIFO Reset:

When set (logic 1), all bytes in the transmtter
FI FO 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-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.

LI NE CONTROL REGI STER

[ +
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
di visor latches and the alternate function register.
DLAB must be logic 0O 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

enabl ed. See EPS, PEN, and figure 5.

EPS - Even Parity Select:

Selects even or odd parity if parity

See STKP, PEN, and figure 5.

PEN - Parity Enable:

parity is

enabl ed.

Enabl es parity on transmi ssion and verification on

reception. See EPS, STKP, and figure 5.

S TS +
| STKP EPS PEN | Parity |
S TS +
| X X 0 | None |
| 0 0 1 | dd |
| 0 1 1 | Even |
| 1 0 1 | Logic 1 |
| 1 1 1 | Logic O |
R TS +

Fi gure 5. Parity selections.

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 | 1Y% |
| 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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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, OUT1l, 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 cl eared (Il ogic

0), the output is forced to logic 1.

Qur2 - Qutput 2:
Controls the OUT2 output as described above. The
OUT2 outputs of the 16552 are not used on the ES-
2000/ ES- 3000.

QUT1 - Qutput 1:
Controls the OUT1 output as described above. OouT1
does not have a physical connection on the 16552 and
is maintained for software conpat-ibility only.

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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LI NE STATUS REGI STER

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.
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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 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:
| ndi cates 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
FI 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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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:
Conpl ement of the Rl 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 Cdear To Send:

Indicates the Cear to Send input has changed state.
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ALTERNATE FEUNCTI ON REGI STER

S +
D7 | 0 |
S +
D6 | 0 |
S +
D5 | 0 |
S +
D4 | 0 |
S +
D3 | 0 |
S +
D2 | RSEL [----- RxRDY sel ect
S +
DL | BSEL |----- BAUDOUT sel ect
S +
DO | W |----- Concurrent wite
S +

RSEL - RxRDY sel ect
Selects the RxRDY signal to be output on the multi-
function output pin (M). See BSEL and figure 7.

BSEL - BAUDOQUT sel ect
Selects the BAUDOUT signal to be output on the
multi-function output pin (MF). See RSEL and figure

7.
B Hoe oo o m e e e e e e e e aa o s +
| RSEL | BSEL | multi-function pin signal |
B Hoe oo o m e e e e e e e e aa o s +
| 0 | 0 | QUT2 (default) |
| 0 | 1 | BAUDQUT |
| 1 | 0 | RxRDY |
| 1 | 1 | Reserved (output high) |
B Hoe oo o m e e e e e e e e aa o s +
Figure 7. Mul ti-function output pin control. (The
mul ti-function output is not used on the
ES- 2000/ ES- 3000. )
cw - Concurrent wite

When set (logic 1), the CPU writes concurrently to
the sane register of both channels.

SCRATCHPAD REGI STER

This register does not control the serial channel. It
may be used by the programmer for data storage.
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V. FI FO MODE OPERATI ON

FI FO I NTERRUPT 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.

4. A recevier FIFO tineout interrupt wll occur if:

a) there is at |east one character in the receiver
Fl FO.

b) the |l ast character was received more than four
character tines ago.

c) the most recent access of the receiver FIFO was

nmore than four character times ago.

FI FO POLLED OPERATI ON

When interrupts are not used, the FIFO status
checked using the Line Status Register. The Line Status
Regi ster bits are defined in section II1.

1.Bit 7 (FFRX) is set if there are any errors in the
receive FIFO

2.Bit 6 (TEMT) is set if the transmt FIFO and the
transmt shift register are both enpty.

3.Bit 5 (THRE) is set if the transnmit FIFO is enpty.

4.Bits 1 - 4 (OE,PE,FE,Bl) are set if any errors have
occurred with the recevived character.

5.Bit 0 (DR) is set if there is at |east one byte in
the receiver FIFO



E OPERATI ON

V. BAUD RATE SELECTI ON

Each channel of the 16552 determines its baud rate for
the serial output from a combination of the clock input
frequency and the value written to its divisor |atches. The
i nput clock to the 16552 is shared by both channel s.
St andard PC, PC/ XT, PC/ AT, and PS/2 serial interfaces use an
i nput clock of 1.8432 MHz. To increase versatility, the ES-
2000/ ES-3000 uses an 18.432 MHz clock and a frequency
divider circuit to produce the standard clock frequency.
All eight channels will receive the same input clock
frequency.

Jumper block J1 is used to set the input frequency to
the 16552s. 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, J1 should be configured to divide
by 10 as shown in figure 8(d). Di visor | atch values for
1.8432MHz and 18.432MHz input frequencies are given in
figures 9 and 10.

J1 J1
S + TS +
1 _ _ |4 ] + _ |4
2l _--_ |5 2l _+ + |5
3| | 6 3| + |6
S + TS +
(a) +1 input clock (b) +2 input clock
J1 J1
S + TS +
1] _ _+ 1|4 1] + _+ |4
2l _+ _+ 15 2l _+ _+ 15
3| + | 6 3| -- | 6
S S + S I +
(c) =5 input clock (d) =10 input clock
Figure 8. I nput clock frequency options. For

compatibility, the jumper should be set at
+10 ( 18.432 MHz + 10 = 1.8432 Mtz ).



configuration (figure 8(a)).

BAUD TE SELECTI ON
A Fomm e e o +
| Baud | Di vi sor |
| Rate | latch value
A Fomm e e o +
| 110 | 1, 047 |
| 300 | 384 |
| 600 | 192 |
| 1,200 | 96 |
| 2,400 | 48 |
| 3,600 | 32 |
| 4,800 | 24 |
| 9,600 | 12 |
| 19, 200 | 6 |
| 38,400 | 3 |
TS Fom e e o +
Fi gure 9. Di visor latch settings for common baud rates
using a 1.8432 MHz input clock. Jumper J1
must be connected in the divide by 10
configuration (figure 8(d)).
S Fom e e o +
| Baud | Di vi sor |
| Rate | latch value
Fomm e e Fom e e o +
| 110 | 10, 473 |
| 300 | 3, 840 |
| 600 | 1, 920 |
| 1,200 | 960 |
| 2,400 | 480 |
| 3,600 | 320 |
| 4,800 | 240 |
| 9,600 | 120 |
| 19,200 | 60 |
| 38,400 | 30 |
S S Fom e o +
Fi gure 10. Di visor latch settings for common baud rates
using an 18.432 MHz input clock. Jumper J1
must be connected in the divide by 1
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VI . ADDRESSI| NG

On the ES-2000/ES-3000, the eight serial channels are
arranged to form a continuous 64 byte block of [I/0O
addresses. This configuration offers more compact
addressing for software applications supporting serial ports
beyond the Serial 1 - Serial 8 limtations. The block may
be placed anywhere in the available I/0O address range on an
even 64 byte boundary using the IBM installation utilities

and the Quatech address installation utility QTIlNSTAL. EXE.

Each channel of the 16552 occupies 8 bytes of the 64
byte 1/0 address bl ock. The channels are addressed as shown
in the figure below

Fomm e o e e e e e e oo +
| Channel | Addr ess range |

Fomm e e e e e e e e e oo +
| 1 | Base+ 0 --> Base+ 7 |
| 2 | Base+ 8 --> Base+l5 |
| 3 | Base+l1l6 --> Base+23 |
| 4 | Base+24 --> Base+31l |
| 5 | Base+32 --> Base+39 |
| 6 | Base+40 --> Base+47 |
| 7 | Base+48 --> Base+55 |
| 8 | Base+56 --> Base+63 |

Figure 11. ES- 2000/ ES- 3000 address assi gnnents.

VI, | NTERRUPTS

The ES-2000/ES-3000 supports seven interrupt |evels:
IRQ 3 - 7, I RQ 9, and I RQ 10. The interrupt l|evel is
selected through the POS registers using the | BM
installation utilities and all eight channels share this
interrupt level. When sharing interrupts, the interrupt
pending bits in the interrupt identification registers or
the optional interrupt status register should be used to

test for the source of the interrupt.



| NTERRUPTS

| nterrupt St at us Regi ster

D7 ﬁ--[ﬁé+| ----- Interrupt pending channel 8
D6 ﬁ--[ﬁ%+| ----- Interrupt pending channel 7
D5 ﬁ--[ﬁé+| ----- Interrupt pending channel 6
D4 ﬁ--[%é+| ----- Interrupt pending channel 5
D3 ﬁ--[%é+| ----- Interrupt pending channel 4
D2 7--[éé+| ----- I nterrupt pending channel 3
D1 7--[éé+| ----- I nterrupt pending channel 2
DO ﬁ--[éi+| ----- I nterrupt pending channel 1
F-- - - +

An interrupt status register has been implemented on
the ES-2000/ES-3000 to ease the software burden associ ated
with interrupt sharing. An interrupt status bit (IPx) will
be set (logic 1) if there is an interrupt pending on the
associ ated channel .

When selected during the configuration process, the
interrupt status register is accessed by reading the
scratchpad register of any of the eight channels. The
interrupt status register is read only.

NOTE:

When enabled, the interrupt status register over-rides
the internal scratchpad register. Some software packages
test for the existance of a UART by reading and writing the
scratchpad register and may not recognize the ports of the
ES- 2000/ ES- 3000.
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VI, PROGRAMMABLE OPTI ON SELECT
Adapters designed for the M croChannel 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 registers hold

a unigue adapter identification number that has been issued
to Quatech for the ES-2000/ES-3000. These registers are
read only.

The two remaining POS registers on the ES-2000/ ES-3000
are used for address and interrupt selections. These
registers are programmed using the reference diskette
supplied with the PS/2 and the Quatech 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 these registers are given in figure 13

The bits |abeled ADS15 - ADS6 in figure 13 contain the
address decoding information. These bits directly
correspond to address lines Al5 - AG6. For example, if the
adapter is configured for a base address of 5640H, the POS
woul d appear as follows:

5 6 4 OH

0101 0110 0100 0000B
ADS15 --> Al15 = 0 ADS10 --> A0 = 1
ADS14 --> A14 = 1 ADS9 --> A = 1
ADS13 --> A13 = 0 ADS8 --> AB = 0
ADS12 --> Al12 = 1 ADS7 --> A7 = 0
ADS11 --> A1l = O ADS6 --> A6 = 1

The bits labeled 1LS2 - 1LSO in figure 13 are used to

select the interrupt |l evel for the adapter as shown in
figure 12 bel ow

e e a - R +
| ILS2 ILSL ILSO | Interrupt |

e e a - R +
| O 0 0 | I RQ 7 |
| O 0 1 | I RQ 6 |
| O 1 0 | IRQ 10 |
| O 1 1 | disabled |
| 1 0 0 | IRQ 5 |
| 1 0 1 | | RQ 4 |
| 1 1 0 | | RQ 3 |
| 1 1 1 | I RQ 9 |

e e a - R +

Figure 12. ES- 2000/ ES- 3000 interrupt options.
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S R +
D7 | 0 | --- Reserved (set to 0)
S R +
D6 | SCPSEL |--- Scratchpad sel ect
S R +
D5 | ILSO |[---+
o m e oo - + |
D4 | ILS1 | +-- Interrupt |evel select
o m e oo - + |
D3 | ILS2 |---+
S +
D2 | ADS15 |---+
I + |
D1 | ADS14 | |
R + |
DO | ADS13 |
R + |
o m e oo - + |I
D7 | ADS12 | |
R + |
D6 | ADS11 | +-- Address sel ect
R + |
D5 | ADS10 | |
R + |
D4 | ADS9 | |
o m e oo - + |
D3 | ADS8 | |
o m e oo - + |
D2 | ADS7 | |
R + |
DI | ADS6 |---+
S +
D0 | CEN |--- Card enable
S +

Figure 13. ES- 2000/ ES- 3000 POCS inpl enentation

The final POS option is the Scratchpad/Interrupt status

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

scratchpad registers are overridden by the interrupt status
register as described in section VII.
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I X. OUTPUT CONFI GURATI ONS

Auxiliary Channel Confi guration

Channels 1 - 4 of the ES-2000/ES-3000 are equipped with
the ability to transmt and receive the RTS / CTS handshake
pair on the auxiliary comunication |ines. Jumpers J2 - J5
are used to enable or disable this feature as dicussed
bel ow.

Transm ssion of RTS, when conmbined with reception of
CTS, allows for handshaking between the PC and a peripheral

device. RTS is transmtted by connecting pins 1 and 3 of
the jumper block (figure 14(b)). CTS is received by
connecting pins 2 and 4 (figure 14(b)). The RTS/CTS
handshake can be defeated by |ooping the RTS output back to
the CTS input. This is accomplished by connecting pins 1

and 2 (figure 14(a)).

AUXIN is the auxiliary input from a peripheral device.
Connecting AUXIN to AUXOUT provides a | oopback mode of
operation. That is, whatever is transmitted by the
peri pheral will be fed back out to the peripheral. This is
i mpl emented by connecting pins 3 and 4 of the jumper block
(figure 14(a)).

AUXQUT --+ +-- AUXIN AUXQUT --+ +-- AUXIN
+- - - - - -+ +- - t- - - -+
3| o--0 | 4 3 | o+ o+ | 4
1] o--0 | 2 1] o+ o+t | 2
+- - - - - -+ +- - t- - - -+
RTS --+ +-- CTS RTS --+ +-- CTS
J2 _ Channel 1 J3 _ Channel 2
J4 _ Channel 3 J5 _ Channel 4
Figure 14. Auxi liary channel control junpers.

(a) RTS/CTS | oopback configuration.
(b) RTS/ CTS handshake configuration.
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Hal f Duplex Operation

Jumper J6 on the ES-2000/ES-3000 allows each of the
communi cation channels to operate in half duplex mode. Hal f
duplex mode allows the transmitter to be enabled and
di sabled using the data terminal ready (DTR) output
controlled through the modem control registers of the 16552.
When DTR is set (logic 1), the transmtter driver is enabled

for both the data and auxiliary channel output (if
applicable). When cleared (logic 0), the transmitter
out puts enter a high imedance state. Full duplex operation

is restored by renobving the associated junper on J6.

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.

J6
o m e e e e e e +
°Oo _ _ _ _ _ _ _ _1 1e
Ty - _ _ _ _ _ _ _1 s
o m e e e e e e +
Channel 1 ---+ | | | | | | |
Channel 2 ------ L I N
Channel 3 --------- + | | | | |
Channel 4 ------------ + | | |
Channel 5 --------------- + | |
Channel 6 ------------------ + | |
Channel 7  -------mmmii i +
Channel 8  ---------mmmiiia i +
Fi gure 15. Hal f dupl ex operation control junpers.

To enabl e half dupl ex operation
install a junper block across the pins
for the associated channel
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Fomm oo +
| | R +
| SOUT +-----mmmmmmmemmm o + RS-422/485 +--
| ] +- -+ driver +- -
| DTR +--+ I e +
| ] | J6 Enable | 4------------ +
| DSR +--+---0 0------- +--+ RS-422/485 +--
| ] | L + driver +- -
| DCD +--+ | R —— +
| o oo +
| R +--+ | Fomemee - + RS-422/ 485 +--
| | 30 o014 | receiver +--
| ] 10 o2 R LT +
| RTS +------ +
I __ | |
| CTS +--------- + Fomm oo +
| | | RS-422/485 +--
| SIN #----cmmmm e o - - + receiver +- -
| | Fomm oo +
S +

Fi gure 16. ES- 2000/ ES- 3000 out put

for channels 1 - 4.

S +
| | R —— +
| SOUT +------mmmmmmmmma o - + RS-422/485 +--
| ] J6 Enable +--+ driver +- -
| DIR +--+---0 0------- S +
I ___
| DSR +--+
I ___
| DCD +--+
I ]
| R +--+
I |
| RTS +--+
I 1
| CTS +--+ Fomm oo +
| | | RS-422/485 +--
| SIN +----mmmme e oo + receiver +- -
| | R —— +
Fom e e +

Figure 17. ES- 2000/ ES- 3000 out put

for channels 5 - 8.

bl ock di agram

TxD+
TxD-

RxD+
RxD-

bl ock di agram
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X. EXTERNAL CONNECTI ONS

The ES-2000/ES-3000 is equipped with a high density D-

femal e connector for its signal outputs.

The connector

configuration and pinout for each of the channels is given

in

the figures bel ow.

\0@eE0EEOOROROEEEO®GOOEO
Nelelolololeblollaklalsalaaaalae
eleelllbhlellblablelolbleele)

Fi gure 18. D62 high density connector.

Gound is available on the follow ng pins:
43, 44, 46, 47, 49, 50, 52, 53, 55, 56, 58, 59, 61, 62

Figure 19. ES- 2000/ ES- 3000 out put connections

B S o o o o o o o e e e e e e i oo - +
| Channel |

| Signal +----4----dto-m oo e o -
| 1| 2| 3| 4] 5| 6] 7] 8]

B S T T T Sy
XD+ | 22 | 411 29| 11| 36 | 16 | 18 | 41 |
XD | 1| 26 | 8| 33| 15| 38 | 60 | 20 |
RxD+ | 3| 6| 31| 13 | 57 | 17 | 19 | 42 |
RxD- | 24 | 48 | 51 | 34 | 37 | 39 | 40 | 21 |
RTS+ | 2| 27| 9| 54| I I I I
RIS | 23| 5] 30| 12 | I I I I
CTS+ | 45 | 71 32| 14 | | | | |
CTS- | 25 | 28 | 10 | 35 | | | | |

B S T T T Y
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XI. HARDWARE | NSTALLATI ON

Make sure there is a back-up copy of the original |BM
PS/ 2 reference diskette avail abl e. A copy of the
reference disk must be used for the installation
process as the diskette nust be modified to accept any
option adapters.

1. Turn system unit off.

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

3.l nsert adapter into any vacant slot following the
guidelines for installing an option adapter in the
| BM Quick Reference Cuide.

4. Repl ace system cover.

5. Turn unit on and insert a COPY of the |IBM PS/2
reference diskette into drive A

6. Respond "N' at automatic configuration pronpt.

7. Select "Copy an option diskette" and follow copyi ng

instructions.

. Select "Set configuration”

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

© 0

NOTE: When installing the ES-2000/ES-3000, if the desired
address is not available in the config-uration
routine, select any non-conflicting address and
continue with Additional Addressing (section X1).

After the initial installation, the copy of the
reference diskette will contain the configuration file for
the ES-2000/ES-3000. Subsequent re-installation may omit

step 10 and a "Y" response may be given during step 9
(automatically configure systen) if desired.



ADDI T1 ONAL BLOCK MODE ADDRESSI NG

X, ADDI TI ONAL ADDRESSI NG

The ES-2000/ES-3000 supports the entire 1/0O address
range of the PS/2 occupying 64 consecutive 1/0O |ocations.
This produces 1K possible choices for base address | ocation
Since it would not be feasible or practical to provide al
of these choices in the configuration file, 25 addresses

have been selected for inclusion in the file. An address
installation utility (QTINSTAL. EXE) has been included on the
distribution diskette to facilitate the address installation

process. QTI NSTAL should be used ONLY if the desired base
address cannot be found through the IBM installation
utilities.

l.1lnsert the ES-2000/ES-3000 distribution disk in drive
A.

2. Execute QTI NSTAL.

3. Select the ES-2000/ES-3000 by using the cursor keys to
hi ghlight the selection and press <enter>. See figure
20.

4. At the pronpt, 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 ghli ght 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 nenu.
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 nmenu.

11. Press <esc> to return to DOS. The configuration file
is modified but the system configuration is not
updat ed.

- OR -

Press <enter> to enter the IBM installation utilities and

update the system configuration.



BLOCK MODE ADDRESSES

ADDI T1 ONAL

*pPa3DaT3sS 000€-S3/0002-S3

S23B2TPUT BUT[IN0 ‘nuaw butusdo IXF TYISNILD

‘0z =2anb14g

31xd osa  di8y 14 UoT309Ta3s 3ITPI

> 10387128 H

a93depe I37[0I3U0D gIdD O00T-IXW T34S 9

aoj3depe uotsuedxs ToyTeaed 31g-22L 00Z.-9Xd vdds <

1s3depe gy / ¢gb-Sd SNOUOIYOUASE T3UURYD INOJ 000Z-S0 2445 ¥

ﬁnmumm@m G9%¥/2¢v-SH Snoucayoudse [suueyo 3ybIa 0002-532 8adc £

Ioydepe 6g8% / zZzv-SdY snouoayosudAse Tauueyos Tenp 0002-54 LAAS T
NOIIJdI¥ds3da dTIIL # dr LoOIS

¢"T uorsasa

po3zezodiooul yoasjend 1661 (D)

weiboid uoT3eTIRISUI SS2IppY Yodolzend




BLOCK MODE ADDRESSES

ADDI T1 ONAL

"obueyos 103 po3oo(es H089Z SS2IPPE SIJROTIPUT
DUTTINO "NUBW UOTIDVTSS SSaIppe IAXIAIYISNILO -1z 2Inbrg

3TXd os3 dysy 14 uotT3031as 3Tpd (» 302195 ] +>
00230 08%00 00LYO 0008 0049
0%LY 0919 ovss 0308 ocey
0%¥0¢% (024029 000¢ 089c ovet
000T 0240 0080 08L0 Qcvo

08¢€0 0ceo 000 0420 00TO

S3ISSTHAAY dSYd dTdYIIVAY ATINIHAND

ao3depe zzv-SY snouoiyoudse [auueyo ybrs 0002-Sd :UCT300ToS

wexboird UOTIBRITERISUI SSOIPPY yd931end




BLOCK MODE ADDRESSES

ADDI T1 ONAL

"H089Z I0J p@o3n3irisqns HbuTleoq HOOS S83edTput
andul -3dwoid ndur HUTMOUS nNUBW UOTIDDTDS SSIIPPY. 22 2anbtg

3TXJ oS3 driay 14 UCT3O9[dS 3Tpd > 3097185 1 «»

HO0S :Ssaippe aseq mMau Is3ulg

00Z2d0 08bvo0 00¢€vo 06008 0049
0YLS 09719 ovss 030§ QZey
OvOo?d ovoe 000¢ 0892 ovet
000T 0240 0080 08L0 0Zvo
08€0 0ceo 00EOD 0d20 00710

SISSIUAAY ISVd ITEVIIVAV ATINILHEND

aa3depe zzb-SY snouoaysudse [suueys 3ybre 0002Z-5d :uoT3o08TLas

wue1bord UOTIET[RISUI SSIIPPY UDSIEND




BLOCK MODE ADDRESSES

ADDI T1 ONAL

*u0T309T9sS MaU 2yl saybrrybry
SUTTINOC "SUOT3LDTITPOW JIB93J° NUSBW UOTIDITIS SS3IPPY ‘'£2 9anbig

3TXd osd dray 14 UOT3OD@TdS 3ITPA —» uomﬂww,e -
00230 08¥20 00¢EvY0 0o08 0049
ovLe 0919 ovss 0dos ocey
orov ovo¢ 000¢ ObCt 0001
0240 0080 08LO 00G0 0zZvo
08¢0 0zgo 00c0 0420 0010

SASSAAAaVY ISvE HTEYVIIVAY ATLNIANAND

1a3depe gzy-Sy snouoayoudse Tauueyo 3ybre 000Z2-S3 :UOTJIOITIS

weIbOIJ UOTIRTIRISUT SSSIPPY UYoD3Iend




ADDI T1 ONAL

X,
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SPECI FI CATI ONS

Bus interface: | BM M croChannel 16-bit bus
Controller: NS- 16552
I nterface: Fenal e D-62 connector
Transmt drivers:
ES- 2000 MC3487
ES- 3000 75174
Recei ve buffers:
ES- 2000 MC3486
ES- 3000 75175
I/ O Address range: 0000H - FFFFH
Interrupt |evels: IRQ 3-7,9, 10
Power requirenents:
B Foem e - Fomm e e e +
| T | I ms |  Supply |
B B Fomm e e e +
| 1128mA | 1264nmA | +5 Volts |
[ -- | -- | +12 Volts |
[ -- | -- | -12 Volts |
Fomm e S Fom e e +
Il T - Typical adapter current
Il v& - Maxinum statistical adapter current



