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in the K212 Serial Printer Interface and the K211 Communication Interface
we use the Programmable Communication Interface Chip 2651 (NCR Part

No. 006-1042033).
Programming lock at following pages.

DESCRIPTION

The Signetics 2651 PCI is a universal syn-
chronous/asychronous data communica-
tions controller chip designed for micro-
computer systems. It interfaces directly to
the Signetics 2650 microprocessor and may
be used in a polled or interrupt driven sys-
tem environment. The 2651 accepts pro-
grammed instructions from the microproc-
essor and supports mary serial data
communication disciplines, synchronous
and asynchrorous, in the full or half-duplex
mode.

The PCI serializes parallel data characters
received from the microprocessor for trans-
mission. Simultaneously, it can receive seri-
al data and convert it into parallel data
characters for input to the microcomputer.

The 2651 contains a baud rate generator
which can be programmed to either accept
an external clock or to generate internal
transmit or receive clocks. Sixteen ditferent
baud rates can be selected under program
control when operating in the internal clock

OTHER FEATURES

* Internal or external baud rate clock
* 16 internal rates-50 to 19,200 baud

* Double buffered transmitter and re-
celver

Full or half duplex operation

TTL compatibie inputs and outputs
Single 5V power supply

No system clock required

28-pin dual in-ilne package

LN I I I B

APPLICATIONS

Intelligent terminals
Network processors

Front end processors
Remote data concentrators
Computer to computer links
Serial peripherais

(I IO IO I B

PIN DESIGNATION

PIN CONFIGURATION

IQA PACKAGE

o ] 78] o,

o, 2] 27] o,
A0 E 3] Yee
ano [a] B

o. [5] 24) BTR

o [€] 73] #7%

o 2] 77] os

o, [2] 21] mEsET
e 2] [20] smcix

A, [i9] mE

a [} 18] TiEwToscnG

a, [Z] 7] &7s
irw [13] ) [16] 66

oY [14 [15] vemo¥

mode.
PIN NO. SYMBOL NAME AND FUNCTION TYPE
The PCI is constructed using Signetics n-
channel silicon gate depletion load technol- 27.28,1,2, 5-8 Do-07 8-bit data bus e
ogy and is packaged in a 28-pin DIP. 21 RESET Reset )
12,10 Ag-Aq Internal register select lines |
13 RAw Read or write command |
FEATURES 1 CE Chip enable input |
* Synchronous operation 22 DSR Data set ready |
5 1o 3-bit characters 24 DTR Data terminal ready o]
Single or double SYN operation 23 RTS Request to send o
Internal character synchronization 17 TTS Clear to send 1
Transparent or non-transparent mode 16 bCb Data carrier detected |
Automatic SYN or DLE-SYN insertion 18 TxEMT/DSCHG | Transmitter empty or data set change o
SYN or DLE stripping 9 TxC Transmitter clock Vo
Odd, even, or no parity 25 RxC Receiver clock /0
Local or remote maintenance loop 19 TxD Transmitter data 0
back mode 3 RxD Receiver data [
Baud rate: de 10 0.8M baud (1X clock) 15 TxRDY Transmitter ready 0
) 14 RxRDY Receiver ready 0
» Asynchronous operation 20 BRCLK Baud rate generator clock 1
5 to 8-bit characters 25 Vee 18Y supply !
1, 1 1/2 or 2 stop bits 4 GND Ground I
Odd, even, or no parity
Parity, overrun and framing error de-
tection
Line break detection and generation
: Faise start bit detection
i Automatic serial echo mode
Local of remote mainienance loop
| back mode
! Baud rate: dc to 0.8M baud (1X clock)
' dc to 50k baud (16X clock)
dc to 12.5k baud (64X clock)
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The PCI consists of six major sections.
These are the transmitter, receiver, timing,
operation control, modem control and
SYN/DLE control. These sections commu-
nicate with each other via an internal data
bus and an internal control bus. The internal
data bus interfaces to the microprocessor
data bus via a data bus buffer.

Operation Control

This functional block stores configuration
and operation commands from the CPU and
generates appropriate signals to various in-
ternal sections to control the overall device
operation. It contains read and write circuits
to permit communications with the micro-
processor via the data bus and contains
Mode Registers 1 and 2, the Command Reg-
ister, and the Status Register. Details of reg-
ister addressing and protocol are presented
in the PC! Programming section of this data
sheet.

The PCIi contains a Baud Rate Generator
(BAG) which is programmable to accept ex-
ternal transmit or receive clocks or to divide
an external clock to perform data communi=
cations. The unit can generate 16 common-
ly used baud rates, any one of which can be
selected for full duplex operation. See Table
1.

Receiver

The Receiver accepts serial data on the RxD
pin, converts this serial input to parallel for-
mat, checks for bits or characters that are
unique to the communication technique
and sends an “assembled” character to the
CPU.

Transmitter

The Transmitter accepts parallel data from
the CPU, converts it to a serial bit stream, in-
serts the appropriate characters or Dbits
(based on the communication technique)
and outputs a composite serial stream of
data on the TxD output pin.

The modem control section provides inter-
tacing for three input signals and three out-
put signals used for “handshaking” and sta-
tus indication between the CPU and a
modem.

SYN/DLE Control

This section contains control circuitry and
three 8-bit registers storing the SYN1,
SYNZ2, and DLE characters provided by the
CPU. These registers are used in the syn-
chronous mode of operation to provide the
characters  required for synchronization,
idle fill and data transparency.

INTERFACE SIGNALS

The PCI interface signals can be grouped
into two types: the CPU-related signals
{shown in Table 2), which interface the 2651
to the microprocessor system, and the
device-related signals (shown in Table 3),
which are used to interface to the communi-
cations device or system.
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OPERATION

The functional operation of the 2651 is pro-
grammed by a set of control words supplied
by the CPU. These control words specify
items such as synchronous or asynchro-
nous mode, baud rate, number of bits per
character, etc. The programming procedure
is described in the PClI Programming sec-
tion of this data sheet.

After programming, the PCl is ready to per-
form the desired communications func-
tions. The receiver performs serial to paral-
lel conversion of data received from a
modem or equivalent device. The transmit-
ter converts parallel data received from the
CPU to a serial bit stream. These actions are
accomplished within the framework specifi-
ed by the control words.

Receiver

The 2651 is conditioned to receive data
when the ODCD input is low and the RxEN bit
in the command register is true. In the
asynchronous mode, the receiver looks for
a high to low transition of the startbiton the
RxD input line. If a transition is detected, the
state of the RxD lineis sampled again after a
delay of one-half of a bit time. If RxD is now
high, the search for a valid start bit is begun
again. If RxD is still low, a valid start bit is
assumed and the receiver continues to sam-
ple the input line at one bit time intervals

until the proper number of data bits, the par-
ity bit, and the stop bit(s) have been assem-
bled. The data is then transferred to the Re-
ceive Data Holding Register, the RxRDY bit
in the status register is set, and the RxRDY
output is asserted. If the character length is
less than 8 bits, the high order unused bits in
the Holding Register are set to zero. The
Parity Error, Framing Error, and Overrun
Error status bits are set if required. If a break
condition is detected (RxD is low for the
entire character as well as the stop bit I1s ] ),
only one character consisting of all zeros
(with the FE status bit set) will be transferred
to the Holding Register. The RxD input must
return to a high condition before a search
for the next start bit begins.

When the PCI is initialized into the synchro-
nous mode, the receiver first enters the hunt
mode. In this mode, as data is shifted into
the Receiver Shift Register a bit ata time, the
contents of the register are compared to the
contents of the SYN1 register. If the two are
not equal, the next bit is shifted in and the
comparison is repeated. When the two re-
gisters match, the hunt mode is terminated
and character assembly mode begins. If
single SYN operation is programmed, the
SYN DETECT status bitis set. If double SYN
operation is programmed, the first charac-
ter assembled after SYN1 must be SYN2 in
order for the SYN DETECT bit to be set.

Transmitter

The PCI is conditioned to transmit data
when the CTS input is low and the TxEN
command register bit is set. The 2651 indi-
cates to the CPU that it can accept a charac-
ter for transmission by :etti_r_rgI the TxRDY
status bit and asserting the Tx output.
When the CPU writes a character into the
Transmit Data Hoiding Register, these
conditions are negated. Data is transferred
from the Holding Register to the Transmit
Shift Register when it is idle or has complet-
ed transmission of the previous character.
The TxRD! conditions are then asserted
again. Thus, one full character time of but-
fering is provided.

In the asynchronous mode, the transmitter
automatically sends a start bit foliowed by
the programmed number of data bits, the
least significant bit being sent first. It then
appends an optional odd or even parity bit
and the programmed numbaer of stop bits. If,
following transmission of the stop bits, a
new character is not available in the Trans-
mit Holding Register, the TxD output re-
mains in the marking (high) condition and
the TXEMT/DSCHG output and its corre-
sponding status bit are asserted. Trans-
mission resumes when the CPU loads a new
character into the Holding Register. The
transmitter can be forced to output a contin-
uous low (BREAK) condition by setting the
Send Break command bit high.

In the synchronous mode, when the 2651 is
initially conditioned to transmit, the TxD
output remains high and the TxRDY condi-
tion is asserted until the first character to be
transmitted (usually a SYN character) is
loaded by the CPU. Subsequent to this, a
continuous stream of characters is trans-
mitted. No extra bits (other than parity, if
commanded) are generated by the PCI
unless the CPU fails to send a new character
to the PCl! by the time the transmitter has
completed sending the previous character.
Since synchronous communications does
not allow gaps between characters, the PCI
asserts TxEMT and automatically "fills" the
gap by transmitting SYN1s, SYN1-SYN2
doublets, or DLE-SYN1 doublets, depend-
ing on the command mode. Normal trans-
mission of the message resumes when a
new character is available in the Transmit
Data Holding Register. If the SEND DLE bit
in the command register is true. the DLE
character is automatically transmitted prior
to transmission of the message character.

Otherwise, the PCl returns to the hunt
mode. (Note that the sequence SYN1-SYN1-
SYN2 will not achieve synchronization).
When synchronization has been achieved.
the PCI continues to assemble characters
and transfer them to the Holding Register,
setting the RxRDY status bit and asserting
the RxRDY output each time a character is
transtferred. The PE and OE status bits are
set as appropriate. Further receipt of the ap-
propriate SYN sequence sets the SYN DE-
TECT status bit. If the SYN stripping mode
is commanded., SYN characters are not
transferred to the Holding Register. Note
that the SYN characters used to establishin-
itial synchronization are not transferred to
the Holding Register in any case.

PC! PROGRAMMING

Prior to initiating data communications, the
2651 operational mode must be pro-
grammed by performing write operations to
the mode and command registers. In addi-
tion, if synchronous operation is pro-
grammed, the appropriate SYN/DLE regis-
ters must be loaded. The PC! can be
reconfigured at any time during program
execution. However, the receiver and trans-
mitter should be disabled if the change has
an effect on the reception or transmission of
a character. A flowchart of the initialization
process appears in Figure 1.

The internal registers of the PCl are ac-
cessed by applying specific signals to the
CE, R/W, A and Ag inputs. The conditions
necessary to address each register are
shown in Table 4.

The SYN1, SYN2, and DLE registers are
accessed by performing write operations
with the conditions A1=0,Ao=1,and R/W=
1. The first operation loads the SYN1 regis-
ter. The next loads the SYN2 register. and
the third loads the DLE register. Reading or
loading the mode registers is done in a
similar manner. The first write (or read)
operation addresses Mode Register 1,anda
subsequent operation addresses Mode Reg-
ister 2. If more than the required number of
accesses are made, the internal sequencer
recycles to point at the first register. The
pointers are reset to SYN1 Register and
Mode Register 1 by a RESET input or by
performing a "Read Command Register"
operation, but are unaffected by any other
read or write operation.

The 2651 register formats are summarized
in Tables S, 6. 7 and 8. Mode Registers 1and
2 define the general operational charac-
teristics of the PCl, while the Command
Register controls the operation within this
basic frame-work. The PCI indicates its
status in the Status Register. These regis-
ters are cleared when a RESET input is
applied.
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Command Register (CR)

Table 7 illustrates Command Register. Bits
CRO (TxEN) and CR2 (RxEN) enable or
disable the transmitter and receiver respec-
tively. If the transmitter is disabled, it will
complete the transmission of the character
in the Transmit Shift Register (if any) prior to
terminating operation. The TxD output will
then remain in the marking state (high). If
the receiver is disabled, it will terminate
operation immediately. Any character being
assembled will be neglected.

Bits CR1 (DTR) and CRS5 (RTS) control the
DTR and ATS outputs. Data at the outputs is
the logical complement of the register data.

In asynchronous mode, setting CR3 will
force and hold the TxD output low (spacing
condition) at the end of the current transmit-
ted character. Normal operation resumes
when CR3 is cleared. The TxD line will go
high for a least one bit time before begin-
ning transmission of the next character in
the Transmit Data Holding Register. In syn-
chronous mode, setting CR3 causes the
transmission of the DLE register contents
prior to sending the character in the Trans-
mit Data Holding Register. CR3 should be
reset in response to the next TxRDY.

Setting CR4 causes the error flags in the
Status Register (SR3, SR4, and SRS) to be
cleared. This bit resets automatically.

The PCI can operate in one of four sub-
modes within each major mode (synchro-
nous or asynchronous). The operational
sub-mode is determined by CR7 and CR6.
CR?7-CR6 = 00 is the normal mode, with the
transmitter and receiver operating inde-
pendently in accordance with the Mode and
Status Register instructions.

In asynchronous mode, CR7-CR6 = 01
places the PCI in the Automatic Echo mode.
Clocked, regenerated received data is auto-
matically directed to the TxD line while
normal receiver operation continues. The
receiver must be enabled (CR2 = 1), but the

transmitter need not be enabled. CPU to
receiver communications continues nor-
mally, but the CPU to transmitter link is
disabled. Only the first character of a break
condition is echoed. The TxD output will go
high until the next valid start is detected.
The following conditions are true while in
Automatic Echo mode:
1. Data bled by the s automatically
placed in the Transmit Holding Register and
retransmitted by the transmitter on the TxD

output.
2. Tnmmtt clock = receive clock.

3. TxADY outFul =1.
4. Tho TxEMT/DSCHG pin will refliect only the

data set change condition.
5. The TxEN command (CRO) is ignored.

Mode Register 1 (MR1)

Table 5 illustrates Mode Register 1. Bits
MR11 and MR10 select the communication
format and baud rate muiltiplier. 00 specifies
synchronous mode and 1X multiplier. 1X,
16X, and 64X multipliers are programmable
for asynchronous format. However, the
multiplier in asynchronous format applies
only if the external clock input option is
selected by MR24 or MR25.

MR13 and MR12 select a character length of
5, 6, 7, or 8 bits. The character length does
not include the parity bit, if programmed,
and does not include the start and stop bits
in asynchronous mode.

MR14 controls parity generation. If enabled,
a parity bit is added to the transmitted
character and the receiver performs a parity
check on incoming data. MR15 selects odd
or even parity when parity is enabled by
MR14,

In asychronous mode, MR17 and MR16
select character framing of 1, 1.5, or 2 stop
bits. (If 1X baud rate is programmed, 1.5 stop
bits defauits to 1 stop bits on transmit). In
synchronous mode, MR17 controls the
number of SYN characters used to establish

synchronization and for character fill when
the transmitter is idle. SYN1 alone is used if
MR17 = 1, and SYN1-SYN2 is used when
MR17 = 0. If the transparent mode is speci-
fied by MR16, DLE-SYN?1 is used for char-
acter fill, butthe normal synchronization se-
quence is used.

Mode Register 2 (MR2)

Table 6 illustrates Mode Register 2. MR23,
MR22, MR21, and MR20 control the fre-
quency of the internal baud rate generator
(BRG). Sixteen rates are selectable. When
driven by a 5.0688 MHz input at the BRCLK
input (pin 20), the BRG output has zero error
except at 134.5, 2000, and 19,200 baud,
which have errors of +0.016%, +0.235%, and
+3.125% respectively.

MR25 and MR24 select either the BRG or the
external inputs TxC and RxC as the clock
source for the transmitter and receiver,
respectively. If the BRG clock is selected,
the baud rate factor in asynchronous mode
is 16X regardless of the factor selected by
MR11 and MR10. In addition, the corre-
sponding clock pin provides an output at 1X
the baud rate.
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CR7-CR6 = 01

Stripping mode. The exact action taken
depends on the setting of bits MR17 and
MR16:

| 1. In the non-transparent, single SYN mode

(MR17-MR18 = 10), characters in the data
stream matching SYN1 are not transterred to
the Receive Data Holding Register (RHR).

2. In the non-transparent, double SYN mode

(MR17-MR16 = 00), characters in the data
stream matching SYN1, or SYN2if immediately
preceded by SYN1, are not transferred to the
RHR. However, only the tirst SYN1 of an SYN1-
SYN1 pair is stripped.

3. In transparent mode (MR16 =1), characters in

the data stream matching DLE, or SYN1 it
immediately preceded by DLE, are not trans-
ferred to the RHR. However, only the first DLE
of a DLE-DLE pair is stripped.

' Status Register

The data contained in the Status Register
(as shown in Table 8) indicate receiver and
transmitter conditions and modem/data set
status.

| SRO is the Transmitter Ready (TxRDY) sta-

' equal to 1,

tus bit. It, and its corresponding output, are
valid only when the transmitter is enabled. If
equal to 0, it indicates that the Transmit
Data Holding Register has been loaded by
the CPU and the data has not been trans-
ferred to the Transmit Shift Register. If set
it indicates that the Holding
Register is ready to accept data from the
CPU. This bit is initially set when the Trans-
mitter is enabled by CRO, unless acharacter
has previously been {oaded into the Holding
Register. It is not set when the Automatic
Echo or Remote Loop Back modes are
programmed. When this bit is set, the
TxRDY output pin is low. In the Automatic
Echo and Remote Loop Back modes, the
output is held high.

SR1, the Receiver Ready (RxRDY) status bit,
indicates the condition of the Receive Data
Holding Register. If set, it indicates that a
character has been loaded into the Holding
Register from the Receive Shift Register and
is ready to be read by the CPU. If equal to
zero, there is no new character in the Hold-
ing Register. This bit is cleared when the
CPU reads the Receive Data Holding Regis-
ter or when the receiver is disabled by CR2.
| When set, the AxRDY output is low.

| The TXEMT/OSCHG bit, SR2, when set,

indicates either achange of state of the DSR
or inputs or that the Transmit Shift
Register has completed transmission of a
character and no new character has been
loaded into the Transmit Data Holding Reg-
ister. Note that in synchronous mode this bit
| will be set even though the appropriate i~
character is transmitted. It Is cleared when
the transmitter is enabled by CRO and does
| not indicate transmitter condition until at

Note that Automatic Stripping mode does
not affect the setting of the DLE Detect and
SYN Detect status bits (SR3 and SRS).

Two diagnostic sub-modes can also be
configured. In Local Loop Back mode
(CR7-CR6 = 10), the following loops are
connected internally:

1. The transmitter output is connected to the
receiver input.

2. DTR is connected to DCD and RTS is connect-
ed to CTS.

3. Receive clock = transmit clock.

4. The OTR, ATS and TxD outputs are heid high.

5. The CTS, DCD, DSR and RxD inputs are ig-
nored.

least one character is transmitted. it is also

cleared when the Status Register is read by

the CPU. When SR2 is set, the TXEMT/-
output is low.

SR3, when set, indicates a received parity
error when parity is enabled by MR14. In
synchronous transparent mode (MR16 = 1),
with parity disabled, it indicates that a char-
acter matching the DLE Register has been
received. However, only the first OLE of two
successive DLEs will set SR3. This bit is
cleared when the receiver is disabled and by
the Reset Error command, CR4.

The Overrun Error status bit, SR4, indicates
that the previous character loaded into the
Receive Holding Register was not read by
the CPU at the time a new received charac-
ter was transferred into it. This bit iscleared
when the receiver is disabled and by the
Reset Error command, CR4.

Additional requirements to operate in the
Local Loop Back mode are that CRO(TxEN),
CR1(DTR), and CRS5 (RTS) must be setto 1.
CR2 (RxEN) is ignored by the PCl.

The second diagnostic mode is the Remote
Loop Back mode (CR7-CR6 = 11). In this
mode:

1. Data btled by the r: isa ically
placed in the T it Holding R and
retransmitted by the transmitter on*the TxD
output.

2. Transmit clock = receive clock.

3. No data is sent to the iocal CPU, but the error
status conditions (PE, OE, FE) are set.

4. The RXRDY. TXRDY, and TXEMT/DSCHG out-
puts are held high.

5. CR1 (TxEN) is ignored.

6. All other signais operate normally.

In asynchronous mode, bit SR5 signifies
that the received character was not framed
by the programmed number of stop bits. (If
1.5 stop bits are programmed, only the first
stop bit is checked.) In synchronous non-
transparent mode (MR16 = 0), it indicates
receipt of the SYN1 character is single SYN
mode or the SYN1-SYN2 pairindouble SYN
mode. In synchronous transparent mode
(MR16 = 1), this bit is set upon detection of
the initial synchronizing characters (SYN1
or SYN1-SYN2) and, atter synchronization
has been achieved, when a DLE-SYN1 pair
is received. The bit is reset when the receiv-
er is disabled, when the Reset Error com-
mand is given in asynchronous mode, and
when the Status Register is read by the CPU
in the synchronous mode.

SR6 and SR7 reflect the conditions of the
DCD and D3R inputs respectively. A low
input sets its corrasponding status bit and a
high input clears it.
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2651 INITIALIZATION FLOW CHART

INITIAL MESET

LoaAD
MODE RECISTER 1

LOAD
MODE REGISTER 2

NOTE

Mode Regisler 1 must be written

before 2 can be written. Mode Register 2
need nol ba programmed if external
clocks are used.

NOTE

SYN1 Register must be written

before SYN2 can be written, and

SYN2 before DLE can bae written.
L]

TRANSPARENT
MODET

DLE REGISTER

LOaAD

COMMAND REGISTER

[ —— i ——
l OPERATE l

e - —— ol

Third Party Support Canter Cae | “hapter Pz 5
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|
|
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i
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|

| TIMING DIAGRAMS (Cont'd)

RxRDY (Shown for 5-bit characters, no parity, 2 stop bits |in asynchronous mode| )

HL O I N DNV T O T L O TR T I O T e 5 L 20 B . L G 15 . T, O DA |

f (11 LD I DATA 1 l DATA 2 ] DATA 3 | :l 4 | DATA § [

| - -
! ‘ : i ‘ ) IGNORED -
| o I : {
§ i i i i
2| svwoer i H '
S | STATUS BT : i '
; 2 ‘ ' ' 3
a ' '
; 3
g | e \ W
] LI |
| oy U 4 e e L4 ~~{ L
; READ READ READ READ AEAD " meaD
l STATUS ! STATUS AHA L L] AR
(DATA 1) (DATA D) (DATA D) (DATA 3)
( “‘E“"I‘L’L’!‘l’l'i‘ ‘l‘l’l"l‘[!!'l_:l_.[ui—‘P‘I,T’l.l’llic 11!13111
LI} I J DATA 1 U DATA 2 ] I | DATA 3 é DATA &
2 f ;
S| men [ ! : E
: E z i
5 ] ] ;
z | mamov
H
: OVERRUN
STATUS BT
&
oy ¥
READ
L]
DATA 1)
NOTES
A = Start bit
B = Slopbitl
C = Stopbit 2
D = TaD marking condition
i
i
. Third Party Support Canter . Date TChap[er T
‘ NCR GmbH - TSC Phone 821/4051 i i !
Ulmer StraBe 160 - D-8900 Augsburg  Telex 53749 - Taletax 8211405462 [ |
| ‘ ’ ) = >
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TIMING DIAGRAMS

TxRDY, TXEMT (Shown for 5-bit characters, no parity, 2 stop bits | in asynchronous mode | )

Tal (1X)

LI O O O T T T T O I T O I 0 e O O O I

DATA Y DATA 2 DATA 3 YN Y DATA 4

( Te0

TeEm

|
|
|
|
|

— o | —

SYNCHROMOUS MOCE

DATA 2

TENENENE 12, 34,8 B € w2 A

ML

DATA Y DATA 2

DATA &

ASYNCHADNOUS MODE

T rom
wHTE
OF THA

DATA 1

DATA 2 DATA 3

NOTES

A = Start bit

B = Stopbit1

C = Stopbit 2

D = TxD marking condition

TxEMT goes low at the beginning of the last data bil, or, if parity is enabled, at the beginning of the parity bit.

=\ INFORMATION |

Copyrnaht <.

O
jab)

| Chapter
|
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nER | NCR DECISI®N MATE V
| SYSTEM INFORMATION

! 202 Ao : = i
I ISR SO e Z = {
i so pr S i
MODE REGISTER 1 (MR1) %
MR1T [ MR18 MR15 MR14 MR13 MR12 MA11 MR10

Parity Type Parity C | Ch Length Mode and Baud Rate Factor .
| ASYNCH: STOP BIT LENGTH ; i |
| 00 = INVALID 0=00DD 0 = DISABLED 00 =5BITS 00 = SYNCHRONOUS 1X RATE |
' 01 =1STOP BIT 1=EVEN 1= ENABLED 01 =6BITS 01 = ASYNCHRONOUS 1X RATE
: 10 = 11/2 STOP BITS o R 10 =7 BITS 10 = ASYNCHRONOUS 16X RATE
i 11 =2STOP BITS 11 =8 BITS 11 = ASYNCHRONOUS 64X RATE

SYNCH: NUMBER| SYNCH: TRANS-
OF SYN CHAR |PARENCY CONTROL

0 = DOUBLE SYN| 0= NORMAL
1 = SINGLE SYN | 1 = TRANSPARENT

NOTE
Baud rate Iactor in asynchronous applies ondy if external clock is selected. Factor is 16X if internal clock is selected.

i MODE REGISTER 2 (MR2)

MR27 MR28 MR2S MR24 MR23 MR22 MR21 MA20
bk ot Baud Rate Selection
0= EXTERNAL | 0 = EXTERNAL 0000 = 50 BAUD 1000 = 1800 BAUD |
1=INTERNAL | 1=INTERNAL 0001 =75 1001 = 2000 ]
0010 = 110 1010 = 2400
)] ) 0011 = 1345 1011 = 3600
0100 = 150 1100 = 4800
0101 =300 1101 = 7200
0110 = 600 1110 = 9600
0111 = 1200 1111 = 19,200

COMMAND REGISTER (CR)

cR7 f CRS cRs CR4 " cRa CRz CR1 CRoO 7 -
to Aeceive Data Terminal | Tranamit ¢
Opsrating Made 2:::“ ; bt _Control (RXEN) | Resdy Control (TXEN)
ASYNCH:
00 = NORMAL OPERATION ___| o=NORMAL FORCE BREAK !
01 = ASYNCH: AUTOMATIC |0 = FORCE RTS| 1 = RESET 0=NORMAL | 0=DISABLE |0=FORCEDTA| 0 =DISABLE i
ECHO MODE OUTPUT HIGH | ERROR FLAG 1 = FORCE 1=ENABLE | OUTPUT HIGH | 1=ENABLE
SYNCH: SYN AND/OR 1 = FORCE RTS | IN STATUS REG BREAK 1 = FORCE DTR
DLE STRIPPING MODE | OUTPUT LOW | (FE, OE, s OUTPUT LOW
10 = LOCAL LOOP BACK PE/OLE DETECT)| co i e
11 = REMOTE LOOP BACK
0 = NORMAL
1= SEND DLE
STATUS REGISTER (SR) i
SA7 SRe SRS SR4 sA3 SR2 SR1 SRO GA
: Data Set Data Carrier _ i
! FE/SYN Detect Overrrun PE/DLE Detect | TXEMT/DSCHG RxRDY TxRDY
' 0 = BSA INPUT | 0 = DTD INPUT | ASYNCH: 0 = NORMAL 0=NORMAL | 0= RECEIVE 0 = TRANSMIT
' IS HIGH IS HIGH 0=NORMAL | 1=OVERRUN | ASYNCH: 1=CHANGE | HOLDING REG | HOLDING
' 1=D3A INPUT | 1 =0CB INPUT | | » FRAMING ERAOR 0=NORMAL | INDSAOR EMPTY REG BUSY
IS LOW IS LOW ERROR 1 = PARITY BCD, oR 1 = RECEIVE 1 = TRANSMIT
ERROR TRANSMIT HOLDING REG HOLDING
SVcan - SHIFT REGIS- | HAS DATA REG EMPTY .
0 = NORMAL SYNCH: TER IS |
1 = SYN CHAR . 0 = NORMAL EMPTY i
DETECTED 1= PARITY |
ERROR
OR
DLE CHAR
RECEIVED

o
o
o]
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SYSTEM INFORMATION

2651 REGISTER ADDRESSING

K212 | K211 CE Ay Ag Awa Al FUNCTION
s - 1 X X X Tri-state data bus
60H 70H 0 ] 0 0 Read receive holding register Use IN: OUT
64H 74H 0 0 0 1 Write transmit holding register opcodes by
. B1H 71H 0 0 1 0 Read status register 280, 8088
65H 75H 0 0 1 1 Write SYN1/SYN2/DLE registers
62H 72H 0 1 0 0 Read mode registers /2
66H 76H 0 1 0 1 Write mode registers 1/
63H T3H 0 1 1 0 Read command register
67H 77H 0 1 | 1 Write command register
£ B Ay
' [ : & &
A ¥ pi b

K801 implements all other port-addresses, as well.
(Compare: Interface Selection)

Module 2661 is used in K801. By assynchron same programming

Pin: Clear-To-Send (CTS) will be recognizes more exactly

Compare: Hardware-record for printer will be o.k.

- ==
Third Party Support Caenter vaie

HCR GmeH - TSC Phcne 82174057 |

Jimer Straie 16C - 5-8SC70 Aucsburg  Telex 53745 - Telefax 8211405462 11.5.84
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SYSTEM INFORMATION

Interrupt for Z80 -

K211

1. Simple modification for one interrupt in the system. (Bus)

RS-232C ADAPTER

i
2

& i
o- RS -0
o ! -0 o~ R1 —o
0o 2 ‘O. o- C1 -0
o— R6 -0 P
[ aadt) -oo S
O4n-d4 -0
o-R7 © °
Ve P
E:3<3° 9
~ NO
c8 -o
c9 «O
RSB
R9
q

i

|
rThird Party Support Center
NCR GmbH - TSC
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SYSTEM INFORMATION

If you have another interrupt interface on the bus, you may
destroy the IC US.

2. Modification for more interrupt interfaces

RS-232C ADAPTER

1-3
PINS |

3 -13
US [~ PN
R S S S - 4 Lz Dy

You can use this interrupt only if you have a special application.
For other applications you can’t use this interface.
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Interrupt for Z80 - K801
| modification for interrupt in the system. (Bus)
5V S5V 12V
6] _2 T81- P2 =
e i-ﬂ'ﬂl i R1  psms > 19
ol il Som s 20
i BS ¢ 1 ; ;:gu orest 3
7 = i
__; TR 1k _DATA TERM READY/! L;. 5 AB_' . i - 5 17 :.
4 ars b1 _REQUEST 10 SENOI__ 8. 1" T =~ _ o~ 1 (@)
= TL1L i a ATS : > 13 —
—4 rxp NI TRANSMITTER DATA! _J2, ]~ =] —E 1% "(;
_28 x ale il 2 = > 15 O
_a1] 5V = AT et
e E v e —
3 | P 3 =1 P Q
(RIS S c? 756 pB_ IRQ N 4 9 Q
| | S ' e D2 | ©
- Rx RO/ 11, INTRED/ 12 . 1& '.rtLgsn § 4T i
TXROY/ o Al 84 Pfrsﬁ' D1 f_ ""Lsgﬁ PN 5 ¢ 3 S
2 P1- 12 Q
c 2 &J 2 8
L-}i! ai {_.sv J. 1% J:_
1 K801 e % Tg;:l‘: T:.‘luF =;.J'|UF Tg:»l:
afer a16 <3 =
c32 +
iy a3
fan\
Nl

...?‘.,....!.

N F [

dovosjee
o s | . |

i

I1nqlt

You can use this interrupt only if you have a s

Ications you can’t use this interface.

ln
N
™~
. i
cur N = =
i & S |
' WIrE rti g 2
WIRE (4¢] 3 |
— =)
L I
L - |
- Q!
o < |
5 &
c 9 i
|
|
"I i
T ==
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UBERSICHT der Peripherie-Kits fir DMV _
Overview of peripheral kits
| |
| Kit-Nr Beschreibung l
i Kit-No. Description |
____________ |
| C3282-101 Freistehende Festplatte, 10MB, nicht erweiterbar
Winchester disk drive, not additional
C3282-102 Freistehende Festplatte, 10MB, erweiterbar
Winchester disk drive, additional with -103
C3282-103 Freistehende Festplatte, 10MB, fiir -102
Winchester disk drive, additional for -102
K 018 Erweiterung auf 2. Flexdisk-Laufwerk
Second flexible disk upgrade
K 200 64 auf 128 kB Speichererweiterung
memory upgrade
K 202 64 auf 256 kB Speichererweiterung
memory upgrade
K 208 64 auf 512 kB Speichererweiterung
memory upgrade
K 210 Centronics Interface
centronics parallel I/F
K 211 RS-232C Interface, Modem-Version
serial I/F
K 212 RS-232C Interface, Drucker-Version
serial I/F
K 213 RS-232C Interface, Plotter-Version
_ serialI/F
K 214 Leer-Kit mit Platine und Busstecker
blank interface adapter & bus connector
K 215 RS-232C, synchron/asynchron, gepuffert
buffered sync/async RS-232C adapter
K 216 SCC, 2-fach RS-232C
SCC communication adapter
K 219 Integriertes Modem(nur USA)
integrated modem(only USA)
K 220 Diagnose-Modul
diagnostic module
K 223 DLC Einbauinterface
DLC inhouse I/F adapter
K 225 Diagnose-Diskette
diagnostic diskette
K 231 8/16-bit Prozessor-Erweiterung(Einsteckmodul )
dual 8/16-bit processor upgrade
K 232 Arithmetik-Coprozessor(8087)
numeric coprocessor
K 233 Gemeinsames RAM, Modul 16kB<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>