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In the K212 Serial Printer Intorfaoce and the X211 Communication Interface
we we the Programmable Communication Interfsce Chip 2651 (NCR Part
No. 006-1042033).
Programming fock at following pages.

DESCRIPTION OTHER FEATURES PIN CONFIGURATION
The Signetics 2651 PCI is a universal syn- ¢ interns! o external bsud rate clock

chronous/asychronous data communica- ¢ 16 Internal rates-50 to 19,200 baud 10A PACKAGE
tions controller chip designed lor micro- ¢ Double buffered transmitter and re- o, [T 3] o.
computer systems. It interfaces directly to celver

the Signetics 2650 microprocessorandmay ¢ Full or hail duplex operation o, 2] 77] o,
be used in a polled or Interrupt driven sys- o nao [3] 28] vee
tern environment. The 2651 accepts pro- o TTL compatible Inputs snd oulpuls ano [ B
grammed instructions from the microproc- ¢ Single SV power supply o (5] = 5%
essor and supports mary serial data ¢ No sysiem clock requived ‘

communication disciplines, synchronous e 28-pin dusl In-line packege O E :E ATs
and asynchromous, in the full or hall-duplex o, E 22] oA
mode. o, (2] 21] Reser
The PC! serializes parallel data characters APPLICATIONS oE E @ BACLE
received lrom (he microprocessor fos trans- ¢ Intelligent terminats

mission. Simultaneously, itcan receiveser © Network processors ~ () [ v
al data and convert it into parallel data © Front end Processorn cE (1 18] TxEwmv/05cHG
characters lor input to the miccocomputer. © Remote dala concentralorn a, [12 E] &
The 2651 contans a baud rate 9 " : ;ﬁ.; pe ﬂ:’mnh' links fiw [13] ] 5] 6¢6
which can be programmed 0 either accept Aoy [18 [75] Tanpy
an external clock or to generate internal

transmit or receive clocks. Sixleen diflerent

baud rates can be selected under program

control when opersting in the internalciock  PIN DESIGNATION

mode.
) o PIN NO. SYMBOL NAME AND FUNCTION TYPE
The PC) is constructed using Signetics n-
channel silicon gate depletion loadtechnol | 27 29 12 5.8 Do-O7 8-bit data bus Vo
ogy and is packaged in a 28-p«n DIP. 2 RESET Reset |
12,10 Ao-Ay Internal reqgister select lines ]
13 Rw Read or write command |
FEATURES L CE Chip enable input |
o Synchronous opesstion 2 OSA Oata set ready 1
$ to 8-bit cheracters 24 OTR Data terminal ready o)
Single or double SYN operation b4 ATs Request 1o send 0
internal character synchronization 17 <Ts Clear to send .
Transpsarent or non-transparent Mmode 16 (07e]¢] Oata carner detected |
. Automatic SYN or DLE-SYN Insertion 18 TxEMT/DSCHG | Transmitier empty or data set change o
SYN or OLE stripping 9 Tl Transmitter clock 70
Odd, even, or no parily 25 RxC Recesver clock 70
Local or remote manienance loop 19 TxD Transmitter data lo)
back mode 3 RxD Receiver data !
Baud rate: de (o 0.0M beud (1X clock) 15 TxADY Transmitter ready fo)
L] AxROY Recerver ready o)
* Asynchronous operalion 20 BRCLK Baud rate generator clock i
S to 8-bit characters 2% Vec +SV supply '
1, 1 /2 or 2 stop bita 4 GNO Groung 1
Odd, even, or no parity
Perity, overTun and framing error de-
toction
LUine bresk detection and genevation
Folse start bit dslection
Automalic serial echo mode
Local or remmote maintenance i00p
bech mode
Bawd rate: de to 0.6M baud (1X clock)
Oc to S0k baud (16X clock)
ae to 125k baud (64X clock)
‘ Third Party Support Canter ( valz | Chapler
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The PCl consists of six major sections.
These are the transmitter. receiver, timing,
operation control, modem control and
SYN/OLE contral. These sections commu-
nicate with each other via an internal date
dus and an internat conirol bus. The internal
data bus inlerfaces to the microprocessor
data bus via a dala bus bulfer.

Operation Control

This functional block stores configuration
and operation commands from the CPU and
generates appropnaie signals to vanous in-
ternal seclions to control the overail device
operation. It contains read and wrile circuits
10 permit communications with the micro-
processor via the data bus and contains
Mode Regislers 1 and 2, the Command Reg-
ister. and the Status Register. Details of reg-
ister addressing and protacol are presanted
in the PCI Programming section of this dala
sheet.

The PCi contains a Baud Rate Generator
(BRG) which i3 programmable to accept ox-
ternas 1eansmit or receive clocks of to divide
an external clock (o perform data communi-
cations. The unit can generate 16 common-
ly used baud rates, any one of which can be
selected for lull duplex operation. See Table
1.

Receiver

The Receiver accepts serial dalaon the RxD
pin, converts this serial input to parailel lor-
mat, checks for bils or characters thal are
unique t0 the communication technique
and sends an “assembled” character 10 the
CPU.

Transmitter

The Transmitter accepis parallel data from
the CPU. converts it to a senal bit stream, in-
sens the appropriate characters or bits
(tbased on the communication technique)
and outputs a composite seris) stream of
aata on the TxO output pin.

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

SYN/DLE Control

This section contains control circuitry and
three B8-dDit registers stonng the SYNI,
SYN2, and DLE characters provided by the
CPU. These registers are used in the syn-
chronaus mode of operation 1o provide the
characters required for Syncthronization,
idle i) and data transparency.

INTERFACE SIGNALS

The PC) interface signals can be grouped
into lwo types: the CPU-related signais
(shown in Table 2), which interface the 2651
10 1he microprocessor system, and the
device-retated signals (Shown in Table J),
which are used to interface (0 the communi-
cations device or system.
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OPERATION

The lunctional operstion of Ihe 26851 is pro-
grammed by a set of conirol words supplied
by the CPU. These control words specify
iterhs SUCh 8s synchronous or asynchro-
nous mode, baud rate, number of bits per
character, etc. The programming procedure
is described in the PC) Programming sec-
tion of this data sheet.

Aher programming, the PCI is ready to per-
form the desired communicalions func-
tions. The receiver performs serial 10 paral-
lel conversion of dale received /rom @
modem Or equivalent device. The transmit-
ter converts parallel dats received from the
CPU 10 a senal bit stream. These actions are
accomplished wilhin the framework specifi-
ed by the control words.

Receiver

The 2657 is conditioned 10 receive data
whan the OCD input is low and the RxEN bit
in the command register is true. In the
asynchronous mode, the receiver looks for
a Migh 1o low transition of the startbitonthe
RxD inpul line. If a transition i3 detected, the
state of the RxD line is sampled again after a
delay of one-hal! of a bit ime. If RxD is now
high, the search for a valid start bit is begun
again. If RxD is stil) low, a valid start bit 13
assumed and the receiver continues 1o sam-
ple the inpul line at one bit time intervals

until the proper number of data bils, the par-
ity bil, and the stop ditls) have been assem-
bied. The data is then translerred to the Re-
ceive Data Holding Register. the RxRDY bit
in the status register is set. and the RxRDY
output is asseried. |f the character length i
less than 8 bits, the high order unused Dits in
the Holding Register sre set 10 zero. The
Parity Error. Framing Error, and Overrun
Error 3tatus bits are set if required. Il a break
condition is detected (RxD is low for the
ontire character s well as the stop bit |3 1),
only one character consisiing of all zeros
fwith the FE status bit set) will be iranslerred
to the Holding Register. The AxD input must
return to a high conaition before a search
for the next start bit begins.

When the PClI is initialized into the synchro-
nous Mode. the recaiver first enters the hunt
mode. In this mode, as dala 13 shifted into
the Receiver Shift Register a bit at atime. the
contents of the register are compared to the
contents of the SYN1 register. Il 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 assembdly mode begins. It
single SYN operation is programmed, the
SYNDETECT status bitissat. |f double SYN
operation is programmed. the lirst charac-
ter assembled after SYN1 must be SYN2 in
order for the SYN DETECT bit to dbe set.

Transmitter

The PCI is condilioned 10 transmil datas
when the CTS input is low and the TxEN
command register dit is sel. The 2651 indi-
catestothe CPUIhat it can accept a charac-
ter for transmigsion by somng the TxRDY
status bit and asserting the TxRDY output.
When the CPU writes a character into the
Transmit Data Molding Register, these
canditions are nagated. Data is transferred
from the Holding Register to the Transmit
Shift Register when it is idle or has complet-
od transmission of the previous character.
The TxRD) conditions are then assened
again. Thus, one lull character time of but-
fering is provided.

In the asynchronoua mode, the transmitter
aulomatically sends a start bit followed 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 3top bils. If,
following transmission of the stop Dits, 8
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 outpul and its corre~
sponding status bit are asserted. Trans-
mission resumes when the CPU loads 8 new
character into the Holding Register. The
transmitter can be forced to output a contin-
uous low IBREAK) condilion by setling the
Send Break command bit high.

in the synchronous mode, when the 2651 is
iniially conditioned 10 transmit, the TxD
output remains high and the TxRDY condi-
tion i3 asserted until the first character to ba
treansmitted (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, il
commanded) are generated by the PCI
unlesa the CPU fails o send anew character
to the PCI by the time the transmitter has
completed sending the previous character.
Since synchronous communications does
not allow gaps between charactars, the PCI
assens TxEMT and automatically “tills” the
gap Dy tranamitting 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 Hotding Register. If the SEND DLE bit
n the command register is true. the DLE
character is automatically transmitted prioe
to transmission Of the message character.

Otherwiss, the PCl returns 10 the hunt
mode. (Note that the sequence SYN1-SYN1-
SYN2 will not achieve synchronuation).
When synchronizalion has been achieved,
the PC! continues to assemble characters
and transler them (0 the Holding Register,
sefting the RxRDY status bit and assarting
the RxRDY output each time a characler i3
transferred. The PE and OE status bits are
set as appropriate. Further receipt of the ap-
propriate SYN sequence sets the SYN DE-
TECT status bil. If the SYN siripping mode
is commanded, SYN characters are not
transferred to the Holding Register. Note
thatthe SYN charecters used to establish «n-
itial synchronization are not transferred to
the Holding Register in any cass.

PC! PROGRAMMING

Prigr to iniliating data communications, the
2651 operstional mode must be pro-
grammed by performing write operations 1o
the mode and command registers. In addi-
tion. it synchronous operation is pro-
grammed. the appropriate SYN/OLE reqis-
ters must be loaded. The PC| can be
reconligured at any time during program
execution. However, (he receiver and trans-
mitter should be disabled if the change has
an effect on the receplion or transmission of
@ character. A llowchart of the initialization
process appears in Figure 1.

The intarnal registers of the PCl are ac-
cessad by applying specilic signals (o the
CE, AW, A, and Ag inputs The canditions
necessary to address each register are
shown in Table 4.

The SYN1. SYN2, and DLE reqisters are
accessed by performing write operations
with the conditions A1=0, Ag=1,and R/W =
1. The ftirst operstion 10ads the SYN1 reqis-
ter. The next icads tha SYN2 register. and
the third loads the OLE register. Reading or
loading the mode regisiers i3 done in a
similgr manner. The first weita 'or resd)
aperation addresses Mode Register 1, anda
subsequent gpearation agdresses Mode Req-
ister 2. If mare than the required numbar af
accesses 3re made, the internal sequencear
recycles o point at the first register. The
painters are raset to SYN1 Registar and
Mode Register 1 by a RESET input or by
performing 8 “Read Command Register”
operation, but are unatfected by any other
read or writa 0peration,

The 2651 register formats are summarized
in Tables S, 6, 7 and 8. Mode Registers 1 and
2 deline the genaral operational charac-
taristics o! the PCL, while the Command
Regrstar controls the operation within this
basic rame-work. The PC! indicates its
status in the Status Register. These regis-
tors are cleared when a RESET input is
applied.
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Command Register (CR) Mode Register 1 (MR1) synchronization and 1or character fill when

Table 7 iNlustrates Command Register. Bits
CRO (TxEN) and CR2 (RxEN) enable or
disable the transmitter and receiver respec-
tively. it the transmitter i3 disadbled, it will
complete the transmission of the character
in the Transmit Shift Register (if any) prior 10
terminating operation. The TxD output will
then remain in the marking state (high). If
the receiver is disabled, it will terminate
operation immaediately. Any character being
assembied will be neglected.

Bits CR1 (DTR) and CRS (RTS) conirol the
DTR and RTS outpuls. Data at the outputs is
the logical complement 0f the register data.

In asynchronous mode, sefting CRJ will
force and ho!d the TxD output low (spacing
condition) at the end of the current transmit-
ted character. Normal operstion resumes
when CRJ is cheared. The TxD line will go
high for a ieast one dit time belore begin-
ning transmission Of the next character in
the Transmit OData Molding Register. In syn-
chronous mode, setting CRJ causes he
transmission of the DLE register contents
prior t0 sending the character in the Trans-
mit Dsta Holding Register. CRJ should be
reset in response to the next TxROY.

Setting CR4 causes the error flags in the
Status Register (SRJ, SR4, ana SRS) to be
cteared. This bit resets automatically.

The PCI can operate in one of four sub-
modes within esch mejor mode (synchro-
nous or asynchronousl). The operational
sub~mode is determined by CR7 and CR8.
CR?-CR6 = 00 is the normal mode, wilh the
transmitter and receswver operating inde-
pendently in accordance with the Mode and
Status Register instructions.

In asynchronous mode, CR?-CRé = 01
places the PC! in the Automatic Echo mode.
Cloched, regenerated received data is auto-
matically directed to the TxD line while
normal receiver operation continues. The
receiver must be enabdled (CR2 = 1), but the
transmitter need not be enabled. CPU to
receiver communications continues nor-
matly, but the CPU (0 tranamitier tink is
disabled. Only the lirs) character of a break
condition is echoed. The TxD output will go
high until the next valid stert is cetected.
The follipwing conditions are true while in
Automatic Echo mode:

1. Dats assemdied by the recever i3 aut ically
placed w» v T M g Regl and
d by Ihe 1 utter on (he TxO

output.
2. Transms cloch = recerve clock.
3 TxRDY owtput = 1.
4. The TaEMT/OSCHG pin wit refiect only the
deta set change condiion.
S. The TzEN command (CRO) is ignored.

Table S illustrates Mode Register 1. Bits
MR11 and MR 10 select the communication
format and baud rate multipiier. 00 specifies
synchronous mode and 1X multiplies. 1X,
16X, and 64X multipliers are programmable
for asynchronous format. Mowever, the
multiplier in asynchronous format applies
only ! the external clock input oplion is
selected by MR24 or MR2S.

MRA1J and MR 12 select a character length of
S, 8, 7. or 8 bits. The characier length does
not include the parity bit, f programmed,
and does not include the stan and stop bits
iN 8synchronous mode.

MR 14 controls parity generation. Il enabled,
a parnty bit is added 10 the lransmilted
character and the receiver pertorms a parily
check on incoming data. MR15 selecls odd
0r even parity when parnty is enabled by
MR14,

In asychronous mode, MR17 and MR8
select character framing of 1, 1.5, or 2 stop
bits. (i VX baud rate is programmed. 1.5 stop
bits defaulls 10 1 stop bits on transmit). In
synchronous mode. MR17 conirols the
number of SYN characters used 10 establish

the Iransmitler is idle. SYN1 alone is used il
MR17 = 1, and SYN1-SYN2 is used whan
MR1I7 = 0. If the transparent mode is 3peci-
fied by MR16, OLE-SYN1 is used for char-
acter (it), but tha normal synchronization se-
Quence 4 used.

Mode Register 2 (MR2)

Table 8 diustrates Mode Register 2. MR2J,
MRAZ2, MR21, and MR20 control the fre-
quency of the internal baud rate generator
(BRG). Sixtsen rales are selectadle. When
driven by a 5.0688 MHz mput at the BRCLK
input (pin 204, the BRG output has rero error
except at 134.5, 2000, and 19,200 baud.
which have errors of +0.016%, +0.235%, and
+3.125% respectively.

MR2S and MR24 seiect esther the BRG or the
extemal inputs TxC and AxC as the clock
source for the (ransmitter and receiver.
cespectively. il the BRG clock is selected,
the baud rate factor in asynchronous mode
is 18X regaruless of the facior selected by
MR1?1 and MR10. In addition, the corre-
sponding clock pin provides an output at 1X
the baud rate.

A T~ e
. Third Party Support Center Tale | C.hacter
! 2CR GmiH - TSC Phone 32171051 i
' Ulmer StraBe 160 -3300 Augsturg  Telex 33749 Telefax 82114054652 | 11.5.84 HW 1 1.4

Enqineeringd i Aanufoziunng

Cor Information only withaul Guaranty

Copyngnt

. 1984 oy NCR Corporal:on Daylon. Ohio US A, All Rignis Reszrved Panted in £ R G



INICIR

NCR DECISI®N MATE V

= &M Augsbuiq
TSC

| S Pleal®

SYSTEM INFORMATION |

In synchronous mode, CR7-CR6 = 01
places the PCI in the Automatic SYN/DLE
Stripping mode. The exact aclion taken
depends on the setting of bitls MR17 and
MR16:

1. In the non-transparemt, single SYN mode
(MR17-MR16 = 10), characters in the data
stream matching SYN1 sre nol iransferred o
e Recewve Data Holding Register (RHR)

1 2. In the non-transparent, double SYN mode

! (MR1?-MR18 = 00), characters n the data
streem maiching SYN1, or SYN2 il immedately
preceded by SYN1, sre not transfarred 1o the
RMR. Howaver, only t(he hrst SYN1 of en SYN1-
SYN1? pair is stripped.

3. In tramsparent mode (MR18 =1), characters in
the data siream melching DLE, or SYN1 il
immedietely preceded by DLE. sre not trans-
ferved to the RHR MHawever, only the first DLE
of a OLE-DLE par i3 sinpped.

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 Transmiller Ready (TxRDY) sta-
tus bit. 11, and its corresponding output, are
valid only when the transmitter i1s enablea. !
equal to 0, it indicates that the Transmit
Data Hoiding Register has been loaded by
the CPU and the data has nol been trans-
ferred to the Transmit Shift Register. If set
equal 1o 1, il indicates (hat the Holding
Register is ready to accept data from the
CPU. This bit is initialty set when the Trans-
miller is enadled by CRO, uniess a character
has previously been loaded into the Holding
Register. It is notl sel whan the Automatic
Echo or Remote Loop Back modes are
programmed. When (his Dit is set, the
TxROY 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.
indicatea the condition of the Receive Data
Holding Register. Iif set, it indicates (hat a
character has been loaded into the Holding
Register from the Receive Shift Register and
is ready 10 be read by the CPU. If equat to
* zero0, there is no new character n the Hold-
! ing Register. This bit is cleared when the
| CPU reads the Receive Data Holding Regls-
I ter or when the receiver is disabled by CR2.
|

When sel, the RxRDY output is low.

The TxEMT/OSCHG bit, SR2, when set,
| indicates either a change of state of the OSR
! or DCD inpuis or that the Transmit Shift
I Regisier has compieted transmission of a
| character and no new character has been

losded into the Tranamit Data Hoiding Reg-

ister. Note that in synchronous mode this bit
| wilt ba set even though the appropriste “ili”
i character i3 icansmitted. It is cleared when
| the tranamitter is enadbled by CRO and does
! not indicate transmitter condition until at

Note that Aulomalic Siripping mode does
not altect the setting of Ihe OLE Detect and
SYN Detect status bdits (SRJ and SRS).

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

1. The tranaminier oulputl is connected to the
recerver input.

2. DVA i3 connected to DOCD and RTS s connect-
ed o CTS.

3. Receive ciock = tranamil clock.

4. The 5_ﬁ IW_SM 72D outputs are heid high.

$. The CTS, DCD. DSA and RxD inputs are -
nored.

least one character is transmitted. It is also
cleared when the Status Register |3 read by
the CPU. When SR2 is set, the TXEMT/-
DSCHG output is low.

SR), when sel, indicates a received parity
error when parity is enabled by MR14. In
synchronous transparent mode (MR18= 1),
with parily disabled, It indicales that a char-
acter matching the DLE Register has been
received. However, only the (irst DLE of two
successive DLEs will set SRJ. 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 nat read by
the CPU at the lime a new received charac-
ter was tranaferred into it. This bit is cleared
when the receiver is disabled and by the
RAesat Error command, CR4.

Additional requirements (0 operate in the
Local Loop Back mode are that CRO(TxEN),
CRY (DTR), and CRS (RTS) must be setto 1.
CR2 (RxEN) is ignored by the PCI.

The second diagnostic mode is the Remote
Loop Back mode (CR7-CR8 = 11). In this
mode:

1. Data s33embled Dy the recever is sutomalically
plsced in the T » g Regisier and
retransmifnted by the tranamitter on"the TxOD
oulput.

2. Transmnt cloch = receive cloch.

3. No deta is sent 1o the ocal CPU. but the error
stelus condnions (PE, OE, FE) are set.

4. The RxRDY. TxRDY, and TREMT/DSCHG out-
puts are held Nigh.

S. CR1(T2EN) i3 ignored.

6. Al other :gnels operate normally.

In asynchronous mode, bit SRS signifies
that the received character was not framed
by the programmed number of stop bits. (If
1.5 stop bits are programmed. only the lirst
stop dit is checked.) In synchronous non-
transparent mode (MR168 = 0), it indicates
receipt of the SYN) character is single SYN
mode or (he SYN1-SYN2 pairindouble SYN
mode. In synchronous transparent mode
(MR16 = 1), this bit is set upon detection ot
the initial synchronizing characters (SYN1
of SYN1-SYN2) and, after synchronization
has been echieved, when a DLE-SYN' pair
i3 received. The bit is reset when the receiv-
or 18 disabied. when the Reset Ecror com-
mand is given in asynchronous mode. and
when the Status Register is read by the CPU
in the synchronous mode.

SR8 and SR7 reflect the conditions of the
BCO and BSA inputs respectively. A low
Input sets its corresponding status bit and a
high input clears it.
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SYSTEM INFORMATION

2651 INITIALIZATION FLOW CHARY

IWMyAL ALY

LOAD
MODE RECISTER 1

LOAD
MODE REGISTER 2

NOTE

Mode Register 1 must be written

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

NOTE

SYN1 Register must be written
before SYN2 can be written, and
SYN2 betfore OLE can be written

TRAMSPARENT
MODET

LOAD

COMMAND REGISTER

e
] OPERATE |

e - —
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| TIMING DIAGRAMS (Cont'as

I RXRDY Shown for 5-bit characters. no parily, 2 stop bits [in asynchronous mode ) )

= "TTUUUUUUuvlvvuvvvvvrvvvvuuguuuue o

RTINS, O o e O I W W A L O I W T I
11 I YN l DATA Y I DATA 2 I DATA 3 I DATA 4 I DATA S l
; H v j ——
HAMORED L |

SYNCHRAOMOUS MODE

< ararus ’_ﬁ
\
17

e ron U
AEAD

—
READ READ READ READ READ READ
STATUS . ! STATUS AHA A MR RHA
(DATA 1) (DATA 3) (DATA 3 (DATA 3)
o
( <= a1y 2| 31 4] 5 BFC A) 1) )3 4;S) B1CET] D) A 1) 21 3101518 1C A T1T12)
¥ .
D 1 ] DATA 1 i | I DATA 2 DATA3 ' DATA 4
H H

neen J

T
H
H
H
ReRDY
OVERRUN
STATUS BIT

i W

ASYNCHRONOUS MODE

READ
JRETE 1)
NOTES
A = Swan b
8 = Swgon?
C e« Sipba2
D = TaD marting condition
i ‘
|
i
I
| |
II
| |
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TIMING DIAGRAMS

TxRDY, TXxEMT (Shown for 5-bit characters, no parity, 2 stop bits 1| in asynchronous mode| )

Tac (1)
LI O T T O O O T O I O O O I I
f 0 DATA 1 DATA 2 DATA 3 sYM1 DATA 4
| | | I
] TeEm I | | |
] | | | I
3 | [ | !
;m | /
] -~
g [}
2 \
E
-

RV o
Ly’

- U (4 L

DATA ¥ DATA 2 DATA 2 DATA 4

— ) — 4 'l’l’l"]"c"'l!l'l']'.c"lll,l'

111

fiea 1 s | e

DATA 4 S

j .

CEron
WwRTE
OF ThR

DATA Y DATA 2 DATA 3 DATA 4

NOTES

A = Start bit

B = Stopbit1

C = Stop bit 2

D = TxD marking condition

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

}
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INICIR NCR DECISI®N MATE V

L

X SYSTEM INFORMATION

PR ,) / /
Y A3 /‘l/\th
poo S
i
!
i MODE REGISTER 1 {MR1) ;
? MA? J MAte MAtS MAe MR ] MRI2 MAYY ] MA10 !
‘ ;
! Perity Type Parity Control Charscter Longth Mode end Bavd Rate Facior ‘[
ASYNCHM: STOP SIT LENGTH ‘
00 = INVALID 0= 000 0 = DISABLED 00 = S BITS 00 = SYNCHRONOUS 1X RATE
01 =1 STOP BIV ' = EVEN 1 = ENABLED 01 = 6 BITS 01 » ASYNCHBONOUS 1X RATE
10 = 11/ STOP BITS - 0 =7 8ITS 10 = ASYNCHAONOUS 16X RATE
11 =2 STOP BITS 11 =8 BITS 11 = ASYNCHRONOUS 64X RATE
SYNCH: NUMBER| SYNCH: TRANS-
OF SYN CMAR |PARENCY CONTROL
0 = DOUBLE SYN| 0 » NORMAL
1 = SINGLE SYN | 1 = TRANSPARENT
NOTE
Beusg rate 18007 in any ondy il @aternal CIOCR 19 soleciad Facioris 18X i internal clock is astected
MODE REGISTER 2 (MR2)
MR37 MR28 MR2S MR24 MR23 MA22 MR2Y ] MA20
Tronemitier Receiver
Cloch Clock Baud Rate Selection
0= EXTERANAL | 0 = EXTERNAL 0000 = 50 BAUD 1000 = 1800 BAUD
1= INTERNAL | 1 a2 INTERNAL 0001 = 78 1001 = 2000
0010 = 110 1010 = 2400
(7] 1) 0011 = 1343 1011 = 3600
0100 = 150 1100 = 4800
0101 = 300 1101 = 7200
0110 = 600 1110 = 9600
0111 = 1200 1711 = 19,200
COMMAND REGISTER (CR)
CR? r cRe CRS CRe CR) cA2 CRY CRo -
~Hequest 10 Recetve Data Termmad | Transmil -
Operating Mode Song Reses Error Control (RxEN) | Resdy Control (THEN)
ASYNCH:
00 = NORMAL OPERATION 0 = NORMAL FORCE BREAK .
01 = ASYNCH: AUTOMATIC 0 = FORCE ATS | 1 =~ RESET 0 = NORMAL 0=0DISABLE | 0= FORCE OTR| 0O = DISABLE
ECHO MODE OUTPUT MIGH | ERROR ALAG Y = FORCE 1 = ENABLE OUTPUT MIGH | 1 = ENABLE
SYNCH: SYN ANOVOR 1 = FORCE ATS | IN STATUS REG BREAK 1 = FORCE DTR
DLE STRIPPING MODE OUTPUT LOW | (FE, OE, SYNCI: OUTPUT LOW
10 = LOCAL LOOP BACK PE/DLE DETECT| o0 e
11 = REMOTE LOOP BACX
] 0 = NORMAL
: 1 = SEND OLE
ﬁ STATUS REGISTER (SR)
! sar sne pres sRe P R2 sa1 R0 o d it
Osls Set Data Cormier Raf ov
PE/SVN Detect Overrrua PE/OLE Detect | T2EMT/DSCHA oY TaN
! 0 =« OZR INPUT | 0 = BB INFUT | ASYTNCIE 0 = NORMAL 0= NORMAL | 0= RECEIVE 0 = TRANSWIT
! 1S HIGH ISHIGH | o =normaL | V= OVERRUN | asvicse 1= GHANGE | HOLDING REG | HOLOING
! 1 = B3A eeUT | 1 «BCB INPUT | 4 o fRAMING ERROR 0=noRMAL | NBSROR EMPTY REG BUSY
! IS LOW 1S LowW EAROR 1 = PARITY BED. OR 1 = RECEIVE 1 = TRANSMIT
[ EAROA TRANSMIT HOLDING REG | HOLDING
; SYNCH: SHIFT AEGIS- | HAS DATA REQ EMPTY
i 0 ~ NORMAL SYNCH: TER IS
i 1 = SYN CHAR 0 = NORMAL EMPTY
i OETECTED ) @ PARITY
| ERROR
| OR
OLE CHAR
RECEIVED
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NICR] " NCR DECISI®N MATE V
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2651 REGISTER ADDRESSING

K212 | k211 CE A, Ag awafa l FUNCTION

= - 1 X X X Tri-s\ate 0ata bus
60H 704 0 0 o 0 Read receive holding register Use IN: OUT
64H 74H 0 0 0 1 Write Iransmil holding register opoodes by
61H TTH 0 (1} 1 0 Read status register 280, 8088
65H 75H 0 0 1 1 Write SYN1/SYN2/DLE registers
62H T2H 0 1 0 0 Read mode registers /7
66H T6H 0 1 0 1 Wrile mode registers /3
63M T13H 0 1 1 0 Read command register
694 74 [} 1 | ] Write command register

0

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.

T

Third Party Support Center ' Ceie onagier Fz52
| MCARGmE= TSC Broae 21/205: f ]
| JimerSuaie 160 -3907 Aucsbug  Telex S3725 Teletax 3211405462 1.5.84 | HW1 1.10
1 Engineenng &iznuiacting Far tnformabon onty without Guaranty | o= i

Copyngit & 1384 o, NC= Corparancn Dayter. Ohio 1 5 A Alt Rignis Reservea Prinied :n = R G



NCR DECISI®9N MATE V

INC R]

E&M Augsourg
TSC

SYSTEM INFORMATION

Interrupt for Z80 - K211

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

RS-232C ADAPTER

L

¢

o- RS -
o1 -0
o R1 —o
bt ‘Q o C1 -0
ol R ol
O k. -oo =
- R7 o *
OD -
| 538:  py 9
(=]
! " ~0
| E ~O
- ~Q
)
DO 1
u o)
=0
«Q
] L p— C1 -
D—R3 —0 =
4 o—- R4 O
' & ®

T N N
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