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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 OTHER FEATURES PIN CONFIGURATION E
: The Signetics 2651 PCl is a universal syn- ¢ internal or external baud rate clock '
: chronous/asychronous data communica- ¢ 16 internal rates-50 to 19,200 baud QA PACKAGE ,
! tions controller chip designed for micro- e Double butfered transmitter and re- o, [i] 3] o !

computer systems. It interfaces directly to celver ' ' :

the Signetics 2650 microprocessorandmay ¢ Full or haif duplex operation o 2] 23] o,

be used in a polled or interrupt driven sys- o - mo [3] 2} vee

tem environment. The 2651 accepts pro- = TTL compatibie inputs and outputs ano 2] E e |
i grammed instructions from the microproc- * Single SV power supply —

essor and supports mary serial data e No system clock required o (5] 7] o

communication disciplines, synchronous ¢ 28-pin dual In-line package o, €] 73] &7s

and asynchrorous, in the full or half-duplex 0. [7] [72] 554

mode. o, E} [21) neser

The PC! serializes parallel data characters APPLICATIONS = 3] [75) ancux

received from the microprocessor fortrans- ¢ Intelligent terminals :

mission. Simultaneously, itcan receive seri- * Network processors ~ (] 3] o :

al data and convert it into parallel data ¢ Front end processors i 18] Feewtvoscra E

characters for input to the mictocomputer. * Remote data concentrators a 2 ‘_r_;) &S i

The 2651 contains a baud rate generator : g’.“':"'" to °°:"p‘"" tinks arw 13 6] 5eB :

which can be programmed to either accept rial peripherals wwov 4] [75] wowev
. an external clock or to generate internal
! transmit or receive clocks. Sixteen different

i !;aud rates can be selected under program
control when operating in the internatclock  PIN DESIGNATION

mode.
The PCI is constructed using Signetics n- PIN NO. SYMBOL NAME AND FUNCTION TYPE
channel silicon gate depletion Ipad technol- | 27 58 1,2, 5.8 Do-D7 8-bit data bus 10
ogy and is packaged in a 28-pin DIP. ) 7 RESET Reset :
12,10 Ag-Ay internal register select lines |
13 R/w Read or write command |
FEATURES 11 CE Chip enable input i
: ¢ Synchronous operation 22 DSR Data set ready i
\ 5 to 3-bit characters 24 OTR Data terminal ready lo)
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 bCh Data carrier detected 0
. Automatic SYN or DLE-SYN insertion 18 TxEMT/DSCHG [ Transmitter empty or data set change o
SYN or DLE stripping 9 TxC Transmitter clock 70
Odd, sven, or no parity 25 RxC Receiver clock 7o)
: Local or remote maintenance loop 19 TxD Transmitter data lo} :
: back mode . 3 RxD Receiver data i
: Baud rate: de to 0.8M baud (1X clock) 15 TxRDY Transmitter ready (o] :
i . 14 RxRDY Receiver ready 0o !
; o Asynch tion 20 BRCLK Baud rate generator clock I
f 5 to 8-bit characters 26 Vee +5V supply ’ 1
! 1, 1 172 or 2 stop bits 4 GND Ground 1 :
; Odd, even, or no parity ;
i Parity, overrun and framing emror de- I
: tection -
Line break detection and generation
Faise start bit detection
Automatic serial echo mode
Local or remote maintenance loop . !
back mode i !
Baud rate: dc to 0.8M baud (1X clock)
dc to 50k baud (16X clock)
) de to 12.5k baud (64X clock)
i
L
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The PCli 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 internat
data bus interfaces to the microprocessor
data bus via a data hus 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
(BRG) which is programmabie to accept ex-
ternai 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 paratlel for-
mat, checks for bits or characters that are
unique to the communication technique
and sends an “assembled” character 10 the
CPU.

Transmitter

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

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

SYN/DLE Controil

This section contains control circuitry and
three 8-bit registers storing the SYN1,
SYN2, and DLE characters provided by the
CPU. These registers are used in the syn- .
chronaus mode of operation to provide the
characters  required for synchronization, |
idle fifl and data transparency.

INTERFACE SIGNALS

The PCI interface signals can be grouped
into two types: the CPU-related signals
tshown 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 thecommuni~ |
cations device or system. i
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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 PC] 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 DCD 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 atransition is detected, the
state of the RxD line is sampled again after a
delay of one-half of a bit time. 1f 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-
bied. 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 t0 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 {s ),
only one character consisting of ail zeros
twith 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 PCl 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 bitatatime, 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. It
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 acharac-
ter for transmission by setting the TxRDY
status bit and asserting the TxRDY 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 TxRDI 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 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 number 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 thigh) condition and
the TXxEMT/DSCHG output and its corre-
sponding status bit are asserted. Trans-
mission resurmes 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
compieted 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 OLE bit
in the command register is true, the DLE
character is automatically transmitted prior
to transmission of the message character.

Otherwise, the PC! returns to the hunt
mode. (Note that the sequence SYN1-SYN1-
SYN2 wiill not achieve synchronization).
When synchronization has been achieved,
the PC! continues to assemble characters
and transter them to the Holding Register,
setting the RxRDY status bit and asserting
the RxRDY output each time a character is
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 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/OLE 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, Ay 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,A¢="1,and R/W=
1. The first operation loads the SYN1 regis-
ter. The next ioads 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,and a
subsequent operation addresses Mode Reg-
ister 2. It more than the required number of
accesses are made, the internal sequencer
recycles 10 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 unatfected by any other
read or write operation.

The 2651 register formats are summarized
in Tables 5, 6, 7 and 8. Mode Registers 1 and
2 define the general operational charac-
teristics of the PCl, while the Command
Register controls the operation within this
basic frame-work. The PC! 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 thigh). If
the receiver is disabled, it will terminate

_ operation immediately. Any character being

assembled will be neglected.

Bits CR1 (DTR) and CR5 (RTS) control the
DTR and RTS outputs. Data at the outputsis
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 CRJ 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.

Satting CR4 causes the error flags in the
Status Register (SR3, SR4, and SRS5) 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 operationat
sub-mode is determined by CR7 and CR6.
CR7-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 PC) 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 isau ically
placed in the Transmit Holding Register and
retransmitted by -the transmitter on the TxD
output.

. Transmit clock = receive clock.

. TxRDY output = 1.

. The TxEMT/DSCHG pin will refiect 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 muitiplier. 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 MR 12 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 controis 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-SYNT1 is used for char-
acter fill, but the 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 regardiess of the factor selected by
MR11 and MR10. In addition, the corre~
sponding clock pin provides an outputat 1X
the baud rate.
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In synchronous mode, CR7-CR6 = 01
places the PCI in the Automatic SYN/DLE
Stripping mode. The exact action taken
depends on the setting of bits MR17 and
MR16:

1. In the non-transparent, single SYN mode
{MR17-MR16 = 10), characters in the data
streamn matching SYN1 are not transferred to
the Receive Data Holding Register (RHR).

2. In the non-transparent, doubie SYN mode
(MR17-MR16 = 00), characters in the data

! stream matching SYN1, or SYN2 if immediately

| preceded by SYN1, are not transferred to the

! RHA.However, only the first SYN1 of an SYN1-

% SYN1 pair is stripped.

i 3. In transparent mode (MR16 =1), charactevs 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-
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
i the CPU and the data has not been trans-
! ferred to the Transmit Shift Register. If set
! equal to 1, it indicates that the Holding
i Register is ready to accept data from the
CPU. This bit is initially set when the Trans-
mitter is enabled by CRO, unless a character
has previously been icaded into the Holding
Register. It is not set when the Automatic
: Echo or Remote Loop Back modes are
i rammed. 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 icaded 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 Hoid-
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 RxRDY output is low.

The TxEMT/DSCHG bit, SR2, when set,
‘| indicates either a change of state of the DSR
or OCD 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 “fili"
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 SRS5).

Two diagnostic sub-modes can also be
configured. in Local Loop Back mode
(CR7-CR8 = 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 1o CTS.

3. Receive clock = transmit clock.

4. The DTR, RTS and TxD outputs are heid high.

$. The CTS, DCD, DSR and RxD mputs 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/-
DSCHG 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 DLE 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 ioaded 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 is cleared
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 CR5 (RTS) mustbe setto 1.
CR2 (RxEN) is ignored by the PCI.

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

1. Data bled by ther iver is au iy
placed in the T it Holding Register and
retransmitted by the transmitter on'the TxD
output.

2. Transmit clock = receive clock.

3. No data is sent to the local 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 normatly.

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 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 pairin double SYN
mode. In synchronous transparent mode
(MR16 = 1), this bit is set upon detection of
the initial synchronizing characters (SYN1
or SYN1-SYN2) and, after 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 DSR inputs respectively. A low
input sets its corresponding status bit and a
high input clears it.

Third Party Support Center
NCR GmbH - TSC

Ulmer StraBe 160 - D-8800 Augsburg
Engineering&Manufaciuring
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INICIR

NCR DECISI®N MATE V

Z &M Augsourg
TsC

SYSTEM INFORMATION

INITIAL RESET

LOAD
MODE REGISTER 1

1LOAD
MODE NEGISTER 2

2651 INITIALIZATION FLOW CHART

NOTE

Mode Register 1 must be written

before 2 can be written. Mode Register 2
neeq not be programmed if external
clocks are used.

NOTE

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

e

OLE REGISTER

TRANSPARENT

[m———— —
| LOAD
: COMMAND REGISTER

o ——
i OPERATE ]

-—— o o

——

e -

A

; Third Party Support Canter

! NCR GmoH - TSC

i Ulmer StraBe 160 - D-8900 Augsburg,
i Engineerng&Manufacturing

Phone 821/4051

Telex 53749 - Telefax 8211405462
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INICR NCR DECISI®N MATE V

SaM Augsoura | SYSTEM INFORMATION

TIMING DIAGRAMS (Cont'd)

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

= UUUUUUU UL U U UIU UL

LV 242 481 238 8,03 3) 3 8,1 2,34 4,8, 142)3) 8811 2y3)8,3 1
A0 I SYN T [ DATA Y l DATA 2 ] DATA D I DATA S l DATA S
§ ! IGNORED
‘ naEN I H
8 i :
Q9 H
) svwoey
S [ sTatus AT
( [~
| s ( ‘
bo|E -
i ‘g RINDY
; h '
! LN
; iy U L Y ~y o = L
H READ READ NEAD READ READ " READ
! STATUS - ! sTATUS R nva n Rin
1 (OATA T) (DATA ) {DATA % (OATA 3)
e A 1] 2] 3415y 8;C A1 T)2)3f4138) 8ICy—]O Ay 1)2]3) 8|31 81C Ay 112)3)
: L1 ] l | DATA Y g; OATA 2 DATA S DAYA &
: " ‘
21 maen
H
f) I
z
[+
: I | manov
- |E
: “| ovemauw
STATUS ]IT
&
R pi ~i
READ ALAD
AWK L,
(DATA 1) {OATA )
NOTES
; A = Start bit
1 B = Stopbit1
i C = Stopbit2
D = TxD marking condition
Third Party Support Canter Date Chapter [ Pzze
NCR GmbH - TSC Phcne 821/4051 : l
Ulmer StraBe 160 - D-8900 Augsburg  Telex 53749 - Telefax 8211405462 19 HW1 |
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NCR DECISI®N MATE V

SYSTEM INFORMATION

TIMING DIAGRAMS

Y

i TxRDY, TxEMT (Shown for 5-bit characters, no parity, 2 stop bits | in asynchronous mode| ) B
i . !
i i
% e 1)
: 1121 3 3 4¢ 8 11 213)4: 5 11 213414)58 14 2134448 11 21391498
o DATA Y DATA 2 OAYA 3 SYN Y DATA ¢
| | |
Tagn | | ] i
|8 | l |
L8/ v | . ' 5
{ Q > i
, : i
{ o }
H :
N e A L] !
Lo i
i |
: cEron
| e S 14 |
. DATA S OATA 2 DATA 3 .
. - Qe A |} ;2 ) 3 ;4 S, 8 C A}t 2,3,4;3,8 € A[1;2,3,46,8% 8 'c «—p—> a 1,02, ;
12D DATA Y OATA2 ocaras | DATA 4 '
l 1 1 | N
| | ' i | B
H !
! wf Toen l ) ! | | | ‘
] 8 ! I 1 I :
; H !
“ | | | | | ;
! g xR0’ ' !
: g < i
; g ' ‘;)
» I
< moar ;
, |
, T ron :
! whTE W i
' OF TR
; DATA Y DATA 2 DATA D DATA ¢
& NOTES
i A = Start bit :
, B = Stop bit 1 i
| C =Stwpdit2 i
| D = TxD marking condition |
TxEMT goes low at the beginning of the last data bil, or, if parity is enabiled, at the beginning of the parity bit.
Third Party Support Canter Date Chapter Page
NCR GmbH 7SC- Phone 821/4051 '
Ulmer Straze 160 - 5-89C0 Augsburg  Telex 53749 - Telefax 8211405462 H !
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i Baud rate factor in asynchronous applies only if external clock is selected. Factor is 16X if internal clock is seiected.

I

MODE REGISTER 2 (MR2)

MR27 MR28 MR25 MR24 MR23 MR22 MR21 MR20
Transmitter Receiver
Clock Clock 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
@ 0] 0011 = 134.5 1011 = 3600
0100 = 150 1100 = 4800
0101 = 300 1101 = 7200
0110 = 600 1110 = 9600
0111 = 1200 1111 = 19,200
COMMAND REGISTER (CR)
CR? [ CRS _ CRS CR4 CR3 CR2 CR1 CRO (: 2
Request to Receive Data Terminal | Transmit g
Operating Mode Send Reset Error Control (RXEN) | Resdy Control (TXEN) _
. ASYNCH:
00 = NORMAL OPERATION ___10=NORMAL FORCE BREAK :
01 = ASYNCH: AUTOMATIC 0 = FORCE ATS| 1 = RESET’ 0=NORMAL | 0=DISABLE |0=FORCEDTR| 0=DISABLE
ECHO MODE OQUTPUT HIGH | ERROR FLAG 1= FORCE 1=ENABLE | OUTPUTHIGH | 1=ENABLE
SYNCH: SYN AND/OR 1 = FORCE ATS | IN STATUS REG BREAK 1 = FORCE DTR
DLE STRIPPING MODE OUTPUT LOW | (FE, O, SYNCH. OUTPUT LOW
10 = LOCAL LOOP BACK PE/DLE DETECT)| colrr o
11 = REMOTE LOOP BACK
0 = NORMAL
1= SEND DLE
STATUS REGISTER (SR)
sA7 SRs SRS SA4 SRl sA2 SR1 SRO At
Data Set Data Carrier RERDY - T Y
. Detect FE/SYN Detect Overrrun PE/DLE Detect | TxEMT/DSCHG *RDY 'xRD
0 =D05R INPUT | 0 = BTD INPUT | ASYNCH: 0 = NORMAL : 0= NORMAL | 0=RECEIVE 0 = TRANSMIT
1S HIGH IS HIGH 0=NORMAL | 1= OVERRUN | ASYNCH: 1=CHANGE | HOLDING REG | HOLDING
1= DSA INPUT | 1 =BTD INPUT | ¢ = FRAMING ERROR 0=NORMAL | INDSROR EMPTY AEG BUSY
1ISLOW IS LOwW ERROR 1 = PARITY DCD, OR 1 = RECEIVE 1 = TRANSMIT
ERROR TRANSMIT HOLDING REG | HOLDING
SYNCH: SHIFT REGIS- | HAS DATA REG EMPTY
0 = NORMAL SYNCH: TER IS
1 =SYN CHAR - 0=NORMAL | EMPTY
DETECTED 1 = PARITY
ERROR
OR
DLE CHAR
RECEIVED
;
Third Party Support Canter Date Chapter Pacs
NCR GmbH 7SC Phone 821/4051 ;
Ulrner StraBe 160 - D-8300 Augsburg  Telex 53749 - Telefax 8211405462 11.5.84 HW1 3 1.9
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N T (S
= NCR DECISI®N MATE
E]E NCR DECISI®9N M Vv
E&M Augsburg OT —_
— = FEMINFORMATION
TS0 SYSTEM IN ORMAT N
2420 Aro =T
B S z 1
D2 pa S <o
MODE REGISTER 1 (MR1) .
MR17 J MR18 ‘MR1S MR14 MR13 [ MR12 MAtY I MR10
. Parity Type Parity Control Character Length Mode and Baud Rate Factor
ASYNCH: STOP BIT LENGTH . J
00 = INVALID 0 =000 0 = DISABLED 00 =5 BITS 00 = SYNCHRONOUS 1X RATE
Tt 1=EVEN | 1=ENABLED 01 =6 BITS 01 = ASYNCHRONOUS 1X RATE
10 = 11/, STOP BITS e 10=7BITS 10'= ASYNCHRONOUS 16X RATE
11 = 2 STOP BITS 11=8BITS 11 = ASYNCHRONOUS 64X RATE |
SYNCH: NUMBER|  SYNCM: TRANS-
OF SYN CHAR |PARENCY CONTROL
0 = DOUBLE SYN| 0= NORMAL
1= SINGLE SYN | 1 = TRANSPARENT
g NOTE

Copyright 2 1924 by NCR Corporation Dayton, Ohio U.S.A.. All Rights Reserved Printed in F.R.G.



(Compare:

implements all other port-addresses, as well.
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.

H \NT N T
EE NCR DECISI¥N MATE V
= &M Augsburg S TN INCEODAAAT]
S SYSTEM INFORMATION

i
|
!
2651 REGISTER ADDRESSING .
K212 | k211 | CE Ay Ao AwaAg FUNCTION :
- - 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
61H 71H 0 0 1 0 Read status register Z80, 8088 .
: ., 65H 78H 0 0 1 1 Write SYN1/SYN2/DLE registers :
! 62H 72H 0 1 0 0 Read mode registers 1/2 ;
- 66H 76H 0 1 0 1 Write mode registers 1/
63H 73H 0 1 1 0 Read command register
69H 77H 0 1 " 1 Write command register
L 4 A N
e
27 pe VA I
|
K801

Third Party Suppeort Canter

NCR GmEeH - TSC

|

|

i Ulmer Straffe 16G - $5-8850 Augsburg  Teiex 53745 - Telefax 8211405462
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i Daie Chapter Pz

I
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INICR NCR DECISI®N MATE V

EaMAvgou SYSTEM INFORMATION

Interrupt for Z80 -~ K211

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

RS-232C ADAPTER

[

¢

?

04
22

.0 .0s

E
?e
o2

bbob ab b

S

LI

B &
+* Q‘Oo
y ¢ ¢ 81

000,

| Third Party Support Canter Date Chapter | Page
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SYSTEM INFORMATION

destroy the IC US.

If you have another interrupt interface on the bus, you may

2. Modification for more interrupt interfaces

RS-232C ADAPTER

F+LSOS

-4
-3 g -13
Pl”‘\ US [\P'”"Q'
oI 777727 Z 2 27 Z 2 T X 777

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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SYSTEM INFORMATION

J

t
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éoeo0e0 90 @' >

TSC
Interrupt for Z80 - K801
modification for interrupt in the system. (Bus)
-3 ; SV 2V
s 28] S . et P2-
_Blow TRR1 | Rl DSRS 3 19
_19] 119K i 1K 12 RS 4
2| ser Lol _u —E5—> 20
_8} gg 8 2y | Me A3 orest b .
- b4 ——
" prRy b2t DATA TERM REAOY/ [;& o oo _ S 17 C_
— ars/ hZ1_BEQUEST 10 sENOY 9.1~~~ ; D5 18 S
2 ‘ {_‘L& 8 RS - } 13 Sy
—4 19 TRANSMITTER DATA! 12, =1~ =1 —EE 5y +
_28] 0 s LU > 15 ©
el -5V —‘*g I :L___T_n > 16 2
1 LGRD
P — r—-—. Pt
= | 2 T T P1- Q
:IGK K c2 ‘ 7516 8 5: S} o
] A S S I‘——“——L‘ D2 ©
T R roviliL, INTREQY i 4 T, . i . —
© txroy/lS AL By WAUTO/ S .7‘65132 o 71.&‘135 b8 NN 031 c- .
J“ D2 — QD
= P1- 2y O QW
¢ 2 ¢ °y QQ')_ 8
28 a 1( o5V m 5
1 . Kgo1 ¢ A 'g:gggF ==:,:uF ﬂzqu E:;:uF (U -~
—>cs! .~ _GRD 16V =
‘ alé [« b Q=
c32 -+ >
a32 O wn
12V S e
K any
I
.. : o
LOTSEITE -SOLDERSIDE > 8
' , P , ’
® o N
> .
—
ee s (C) 8
e o0oeoscecfecee ~ =
- a o
- 3 >
. t o
— O
-~ E’ o
v
cur M —
. w O
.
cuT : . E :
WitE = M g
WIRE % 3)) ©
' ~ I
w (<}
c o
Q +
(S o)
e B Y
o O
>

[ ] ..J ,O

'r..\
8 G

;Do not use with K235
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INC R NCR DECISI®N MATE V

i

PR L SYSTEM INFORMATION

TSC

UBERSICHT der Peripherie-Kits fir DMV
Overview of peripheral kits

Kit-Nr.  Beschreibung
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, fir -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
g memory upgrade
; K 202 64 auf 256 kB Speichererweiterung
f memory upgrade
} K 208 64 auf 512 kB Spelchererwelterung
‘ memory upgrade
| K 210 Centronics Interface
! centronics parallel I/F
E K 211 RS-232C Interface, Modem-Version
5 serial I/F
; K 212 RS-232C Interface, Drucker-Version
; serial I/F
l K 213 RS-232C Interface, Plotter-Version
j _ seriall/F
; K 214 Leer-Kit mit Platine und Busstecker
4 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-Erwelterung(E1nsteckmodu1)

: dual 8/16-bit processor upgrade
232 Arithmetik-Coprozessor(8087)
numeric coprocessor
K 233 Gemeinsames RAM, Modul 16kB
shared RAM cartridge
K 234 68008-Prozessor-Modul (32Bit CPU)
' processor board

~

Third Party Support Center Date Chapter | Page
NCR GmbH - TSC : Phone 821/4051 ) |
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NICIR] NCR DECISI®N MATE V

Kit-Nr.  Beschreibung
Kit-No. Description

K 235 16-bit Prozessor mit Interrupt(intern)
16-bit processor with interr. controller(inhouse)
Kippvorrichtung fir DMV '
tilt device
K 600 Omninet-Transporter Interface
omninet transporter
RS-232C, programmierbar
switchable RS-232C adapter
K 803 Echtzeit-Uhr
real-time-clock

=
™
~
S

~
[0}
[an]
—

K 804 IEEE-488(1EC-625)-Interface
IEEE-488 adapter
K 806 Maus-Interface

mouse adapter
K 880 Einschubverriegelung
cartridge lock

i SYSTeM INFORMATION

——— - o~ T T - — —— ——— " —— —— " - ———— " T S T ——— -

| Third Party Support Center . Daie

’ NCR GmbH - TSC ' Phone £21/4051 i
Ulmer Siralie 160 - D-8900 Augsburg  Telex 53749 - Telefax 8211405452 | 06.11.84
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TER f NCR DECISI®N MATE V
£3a&M Augsburg AN YT AT ;
— | ‘ SYST=M INFORMATION

K801

SWITCHABLE RS-232 ADAPTER
(K801)

'00 00 O 00, A
g L0000

3 1)
—R) -
LEE @
a et (O
n ¢y e
R9 —=
Re -

>—
—
>—
*—(cs -
*-CR2-0

B4 BS Se-R7 -

IFSEL | SWITCH PORT-ADDR.
4 21 B
0A o o o o 60H — 67H
08B - o 00 e 68H — 6FH
1A o 0 e o 70H - 77H
1B o 0 e e 78H — 7FH
2A o ® 0 O 30H — 37H
28 o e O e 38H — 3FH
3A c e ® © BOH — B7H
3B o e e e B8H — BFH
4A e 0 0 O COH — C7H
4B e 0 0 @ C8H — CFH
DMV wrth Z80, SWITCH CABLE .
; CP/IM MSDOS UCSDs |4 2 1 B | CONV E_B :
; [ FAwTER 0000 2 : iON L :
i COMMUNICATION | |O O @ O 1 ! | !
5 PLOTTER 00 0O 3 . OFFo- i
i oOe® ® 0} 3 A !
|
O-OFF @= 0N IF/1D SELECTION
I
!
|
Third Party Support Center . | Cate A hapter
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| |
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NCR DECISI®WN MATE V
SYSTEM INFORMATION
K 801 SWITCH RS-232C
A

| T

'0000000,; o
\ 00000 T X

BEM,
+ 2 BEM.
NOTE DEM: #3 21

4+ 3 B4 NICHT BESTUCKT :
B4 NOT MOUNTED ' o

+ 2 LABEL,ASSY 017-0032711 - A" AUFGEKLEBT/ GLUED
LABEL, SCHM 017-0032712 - A "AUFGEKLEBT/GLUED ' P1 v
c

2 .5V
# 1 SCHEMATIC -NO.:017-0032712-A w
a &« T
%J dew lev Lo Ll
¢l T Tawr T otwr Térer
L GRD |18V
a16 <
32 +
a32
a2V
R9 R?
1K , Bi 350
38
1 gV :
S [+}] .
Bk ‘ 2h-p 1L :
' ———— o ESQV i - !
i s €3 :
| 2V o !
: [MEN 551 R8/27
: 7 & cax  =C9 Toe
i Jc!uF nF 18nF 'L . S:u
; . . 16v - - ¥ o !
! cs = -8y ;
3‘35\',‘. CRi
[+)]
@Z cr2¥ =53er
18V
+3 B4 NICHT BESTUCKT 4L
B4 NQT MOUNTED -
#7  ALLE WIDERSTANDSWERTE SINO IN OHM
AlL RESISTANCE VALUES ARE IN OHM
! #1 ASSY-NO: 017-0032711-8 _
| |
|
j
Third Party Supgport Canter Date Chapter | Parge |
!
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Engineering &Manufacturing For Information cnly without Guaranty. * ;

Copyright > 1934 by NCR Corporation Dayton. Ohic U.S A.. All Rights Reserved Printed in FR.G.



INICIR

NCR DECISI®N MATE V

&M Augsbur FOTTTN A INICT T
s SYSTEM INFORMATICN
PARTS LIST of K 801 : switch RS-232C IF ;
f REQD PART DESCRIPTION |
| 1 PC-BOARD : i
; 1 EPCI 2661 B5 |
% 2 MC 1489 LINE-RECEIVER A4, A5 ;
! 1 MC 1488 LINE-DRIVER A6
f 1 74L.S00  QUAD-NAND A3
: 1 555 TIMER B8
1 5.0688 MHz OSCILL.-QUARZ B1
1 BC 337  TRANSISTOR NPN Q2
1 BC 237 ¢ PNP Q1
2 BZX/C1v4 DIODE CR3,CR4
2 1 A - RECTIFIER CR1,CR2
4 33 UF/16V CAPACITOR T. €5,6,7,10
1 120 PF/63V CER. €2
3 .1 UF/50v ™ -C. €1,3,4
: 1 1000PF/100V CAPACITOR CER. c8
; 1 .01UF/50V -C. c9
1 1 10 KOHM RESISTOR R8
j 2 1 KOHM " R1,9
1 390 OHM " R7
1 2.7 OHM " R6 v
1 2*32P0L CONNECTOR-PLUG P1 !
12 TERMINAL-WIRE TB1
1 9*10KO0HM RESISTOR NETWORK RR1
1 3.3 KOHM RESISTOR R3
1 SWITCH S1
1 741508 QUAD-AND B2
1 7415832 QUAD-OR D1
1 7415251 8 TO 1 MUX B3
1 7415136 QUAD-XOR D2
1 1.5KOHM RESISTOR R2
1 2.2K0HM " R4
. 1 8POL SOCKET, IC FOR S1
I
i
| Third Party 3uoport Santar | Daie | Chapte: | Page
i HICR Gmod - 7SC Prons 82174051 | 06.11.84 | HW1 | 4.4
‘ Ulmer Strade 60 - D GGCAugﬁbum iﬂiex?3749»Telerg/84’1405462 | i
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SYSTEM INFORMATICN

PIN ASSIGNMENTS & STRAPPING

M LGRO
CABLE CONVERTER

-

BLANK

e o

81 7~ [_T__ —l
o® be 8RN [ f
i T e — .,
ToE b1y e RED/BLU T G
co —38 .
8 ﬁBV 1 1 | .
eTs vig [ | >3 “ @ ‘
5
DSR o T 25 W
g PRK T 723 = :
RTS >4 z
o s T 32 g
TR ; — -2 '
DSRS —YEL 323
; ¢ LGRO @ xirs GRY/PNK [ W) 5 “ ]
CABLE CONVERTER I 1 | [
PRINTER | ( ’T\ T —| -—l
T T hooo-uF l—
nooo conn
SWITCH RS- 232 IIF(K801
SCHEMATIC. 017 0032712
81 ~ [ .
‘ o° br 8RN [ | I
! RSET 4 el i :"'; ! : v
| tser ); &~ P) ws H > “
! co S et | rtibt _RED/BLU 1 t> .
= —
1 osr » <ol n ) (I Se - ‘
P T4 L B 8Ly L 33 &
" RTs 74 ot I3 PNK 3. 2
| to 159 DO gn GRN [ S, 2
7 ! !
| ora Ty il o = L 320
0SAS i) g2 g 323
CABLE ct)nvEmLsa : : - — i L =7 ;
H 4
MODEM l T ] E} [ 1 ’I |
. . . (- \-—¢_E
HOOD-1/F ' n__L_:.—].L:__———-—1
HOOD-CONN
SWITCH RS- 232 I/F (K801)
SCHEMATIC M7-0032712
81| 7 T ]
.10 br 8RN | 1 ‘
. [ I |
TSET :f >t :'i W:Y | | ] 7 ”
. rsgr —3% D T — s
D > 8
| c1s GRY : ! 135 ]
oSk viQ [ | o M o |
| BL (R 54 o
ap ™ T 723 = o
s R 1 2 Q xx &
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TR L : B o8 P
CSR! >3 (=2
SRS GRYPNK ] 137 “ .‘-.él z
CABLE cowsm’en | e 15, S
I PLOTTER \ s El [ :: g
T e ? 3 2% =
HOOO - 1/F | St e
HOOD - CONN
{ SWITCH RS- 232 I/F (Keon]
! SCHEMATIC OY7 0032712
81 P ™ .
l o° o BRM [ |
| RSET PO :f ol T o ;4!;:1 ! : D7) |
| 1ser —i90 o4t —ely = Fom - e i
@ 230 o4l et B DI : Q]
ers 0 7! vig ! 4 I[ I
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o —po o4l el L e : 5 H |
0SRS . »o o« L. | grirs GRY /PNK 1 |(z: 1
, |

g ——— |

HOOD-I/F
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K}EE NCR DECISI®WN MATE V
&M Augsburg —_—r = )
| SYSTEM INFORMATION
BEM.

NoTE * 2 |
BEM.
NoTE * 3
/@WIRE
WIRE@\
BEM. :
Note *—___|, (D WIRE
i
BEM. 4 1 |
NoTE * 3
|
j BEM. :
| nore ++ (H00U s
; B 1 2 4
+ S5 WIDERSTAND POS. 031 : AS-3 NACH +5V +6  BL,CAB,CA9,B5 NICHT BESTUCKT {
B4, CAB, CA9, BS NOT MOUNTED
RESISTOR ITEM 031 :A5-3 TO +5VDC o5 yals wacw wai vesmoen
+ 4  SCHALTERGRUNDEINSTELLUNG: 4B IR Sy AT e
DEFAULT SWITCH PQSITION : 4B #3 W1 NICHT BESTUCKT i
W1 NOY MOUNTED i
.. +2  ALLE WIDERSTANDSWERTE SIND IN OMM
# 3 WI1,CA8,CA9,BL,B5 NICHT BESTUCKT ALL RESISTANCE VALUES ARE IN OHM
W 1,CA8,CA9,B4,BS NOT MOUNTED #1 ASSY-NO:017-0032702-8 |
+2 LABEL, ASSY 017-0032702-B " |
AUFGEKLEBT / GLUED
LABEL ,,SCHM, 017-0032703-B "
AUFGEKLEBT / GLUED
+ 1 SCHEMATIC -NO.: 017-0032703-8
é |
| Third Party Support Canter | Cate | Chapeer - 1 Page
NCR GmtH - T5C Phone 821/4054 | i j
Ulmer StraBBe 160 - D-8900 Augshurg  Telex 53749 - Telefax 8211405462 06.11.84 { HWY ! 5.1 :
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NCR DECISI®N MATEV

EAM Augsbs aTe ON
Ca sy SYSTEM INFORMATION

PIN ASSIGNMENTS & STRAPPING

REAL-TIME-CLOCK
(K 803)

4218

oo lores
OFFo

' A
/ IF/ID-SELECTION

FI7 k: ‘

Imer StralBe 160 - £:8300 Augsburg
gineering&Manufaciuring

J o ? L4 E 1
! i
é ;
¢ H I r*
! re 14 ;
. * * ;
: $ |
: s :
It I’
; |
IFSEL switches i
IFSEL SWITCH PORT
4 2 1 B HEX DEC
0A o o vO o 60-67H 96-103 »
o8B o o o e | 686FH 104111 ]
1A o O e O 70-77H  112-119
1B ©O 0 e e 78-7FH  120-127
2A o e 0 o 30-37H 48- 55
2B o e 0O e 38-3FH 56- 63
3A O e & O BO-B7H 176-183 * ;
38 O ® o @ B8-BFH 184-191 '
4A e 0 0 o CO-C7H 192199
48 e 0o o e | C8CFH 2002071
IFSEL switch settings
Third Party Support Canter P | Chapier ‘Page :
NCPR GmbH - TSC Phone 821/4051 | ' i
Talgx J3749 e!ef 1 80114054582 06.11.84 i HW1 5.2 !
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WEEE | NCR DECISI®N MATE V

ML | - SYSTEM INFORMATION

75C

PARTS LIST of K 803 : Real-time-clock IF

§ REQD PART DESCRIPTION

- —— - — A - Y o A o — T - S

| 1 PC-BOARD
! 1 MM 58167A RTC-uP A7
i 1 74LS251 8 to 1 MUX C1
E 1 74L.S08  QUAD-AND Ad
’ 1 741.586  QUAD-XOR A6

1 7415175 QUAD-D-FF . A3

1 74LS00  QUAD-NAND , B1

1 741504  HEX INVERTER B2

1 74L.512  TRIPPLE-NAND B3

1 9*10kOHM RESISTOR NETWORK RR1

1 33 UF/16V CAPACITOR-T. CA10

1 15 PF/63v " CER. CA5

-5 .1 UF/50v " -C. CA1,2,3,6,7

1 32768 Hz ©+ CRISTAL : X1

1 200 KOHM RESISTOR R3

2 1N4148 DIODE _ CR1,2

1 1.2 KOHM RESISTOR R2

1 3.6V NC-BATTERY

1 2*32P0L CONNECTOR-PLUG P1

1 DIP-SWITCH C S1

1 1.5 KOHM RESISTOR R1

1 741574 DUAL-D-FF A5

1 7415245 OKTAL-BUS-TRANSCEIVER B6

1 2-30 PF - CAPACITOR, VAR. CA4

1 8.2V/.5W ZENER-DIODE CR3

1 330 OHM RESISTOR : R4

1 10 KOHM " RS
. Third Party Support Center , , Dae Chapter Page

| NCRGmoH - TSC Phone 82174051 l ‘

| Uimer StraBe 160 - D-8200 Augsburg  Telex 53749 - Telefax 8211405452 06.11.84 HW1 . 5.4
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! ? ! N T /) Y AT ; 7
EEE NCR DECISI9N MATE V
EM Augsburg ‘ N7 NS ANT i

e SYSTEM INFORMATION

a [

+5V 1 +5V

IRQ 2 +12V

RESET/ 3

ow/ 4 I0OR/
5

8D1 6 BDO

8D3 7 . BD2

! 8D5 8 BD4

! BD7 9 BD6

i 10

! 11 IDSEL/

! 12 IFSEL 4

: AUTO/ 13

i 14

! 15

i LGRD 16

i 17

18

¢ 19

; 20

! 21

22
23
24

| BA3 25 BA2

1 BA1 26 BAO

: IFSEL3 27 IFSEL2

IFSEL1 28 IFSELO

i 29

! 30

: WAIT/ 31 INT/

LGRD 32 LGRD

Pin assignments P1

P21 STBY-INT/
-2 LGRD

Standby interrupt connector .

| Third Party Support Canter Date Chapter PEgE
i MCR GmbH - TSC | Phone 82174051 :

Uimer StraPe 160 - ©-8900 Augsburg  Telex 53749 - Telefax 8211405462 06.11.84 HW1 " 5.5
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T &x\/! L\UCSLMQ

NCR DECISI®PN MATE V

SYSTEM INFORMATION |
K 804 IEEE 488(IEC) BUS IF
1 v
\ 1?OOOOOOO(DOOOOOOOOOOC300?223.':'l;> E%’P?E
. !
3 3
) ot | e+
BEM. B % ] [ q
note * 4 ajafth 4 Rt *2

At 2 4

BEM.
NotE 3 16

#5 DRAHT-SCHALTER GRUNDEINSTELLUNG :
GESCHLOSSEN S3/5 —~S3/10
WIRE-SWITCH DEFAULT:

CLOSED $3/5 — S3/10

# 4 SCHALTERGRUNDEINSTELLUNG: 2B
DEFAULT SWITCH POSITION: 2B

#3  J1,J2,52,B7 NICHT BESTUCKT
11,J2,52,B7 NOT MOUNTED

1-83 P1-
A L prosroen”
5
p msus s  ORax 2 . c29
DBQ” —{:E—E‘L-ﬂ s _DRQYIDRGT/) ; a?2¢
s 1 mszsehl s2 -
AuTor 81

» = OM=V BUS WITH/MIT AUTOCONFIG.:DRAX/

INT INT, 10,0
o | ALS12S el INTI N 31
Bi BL 5{ <1
1-84 84-10 £0P, an
Ra_ 3 42

18

S3
s:“) -quﬂé

Third Party Support Canier
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INICIR| NCR DECISI®N MATE V

TSC i

Z&M Augsburg ' —_— A~
S LS SYSTEM INFORMATION

PARTS LIST of K 804 : IEEE-488 IF

| REQD  PART DESCRIPTION

- - > T — " T iyt > T S Ay - e S . e e - -

| 1 PC-BOARD
! 1 uPD7210 GPIB-INTERFACE CONTROLLER A6
| 1 75161 " -TRANSCEIVER Ad
| 1 75160 " - AS
| 1 7405251 8 to 1 MUX B2
1 74L.586  QUAD-XOR A3
1 741532  QUAD-OR A2
1 7415125 QUAD-BUFFER B1
1 6.0 MHz CLOCK OSZILLATOR X1
1 DIP-SWITCH S1
1 9%10kOHM RESISTOR NETWORK RR1
1 33 UF/16V CAPACITOR-T. CA6
5 .1 UF/50v " -C. CA1,2,3,4,5
1 2*32P0L CONNECTOR-PLUG PT
1 741.502 QUAD-NOR B5
1 220 OHM RESISTOR R1
i
| Third Party Support Canter i Date v Chapter Page
[ NCR GmbH TSC Phone 821/4051 '
UlCme.' StraBe 60 - D-3900 Augsburg T:tzzesasﬂ/xgqbwre!efax 8211405462 l 06.11.84 HW1 6.3
Engineerng & Manuiacturing For Information only without Guaranty.
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X i NI ML OTQT TATATL L/
NICIR NCR DECISIYN MATE ¥
E&M Augsburg OVOTIAA INIC CO

PIN ASSIGNMENTS & STRAPPING
IEEE-488 ADAPTER
23 ’ (K 804)
v :
421 A
B 1
! OFFo
| B
i IF/IDSELECTION
Ll
' b vl g
; Q g b d~b 4~
D] 4 )
i,ffgzzooooooooooo:
| : rz0 00000000000
3i +5V 1] +5V
‘ IRQ 2
! Reset/ 3
! 10w/ 4 I0R/
; 5
8D1 6 BDO !
! : : BD3 7 BD2
: BDS 8 BD4
BD7 9 8D6
10 )
: EOP/ 11
; 12 ISEL4/
! 13 DIR/
14
15
LGRD 16
17
18
19
20
21
22
: 23
: ' 24
. BA3 - 25 BA2
; BA1 26 BAD
ISEL3/ 27 ISEL2/
o ) ISEL1/ 28 ISELO/
; : DRQ1 29 DRQO
: _ DACK1/ 30 DACKO/
; ) : 31 INT/
; LGRD. 32 LGRD
g
P < , Pin assignments P1
i
i
!
i
i
Third Party Suppcri Tantay i Date , Chapter ' P33e
| NCR GmbH - T5C { |
I Ulmer Straiie 160 - D-8900 ~ugsiurg | i |
| J !
! Engineenng&Manufactunng For information :)nly WIYhOb[ul.!d(aﬂ{v.l l 06.11.84 ! HW1 | 6.5
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INICIR NCR DECISI®N MATE V

Z&M Augsburg .

v | SYSTEM INFORMATION

PIN ASSIGNMENTS & STRAPPING

IEEE Cable
.I—EEE-LG-B—‘. [ 3 R
- I _ l DIQ) l’ \' br I :'
~) ™ | ooz |1 o | -
¥ v S I D103 | o I -
= D
( R el BT Pl l
; O l > I DAV l l o1l l o
' 5 g 11 e e
“)—t"‘)" l NREOD | 1 v l o~
s | GRD X'u l l ws ! swibe l ) s
@r—p—r= I NDAC b g l ° -
{ B33 l GAD tv R wsiswirt | . % m
i o z !
; or—p e [ e L1 ws | N g §
:‘>_Y_)E l GRD IT’ t l ws{3wior ‘ - 2 ‘E
2 Sr—p—¥3 l SRO | | wsisw I - é i‘
R——% | 5RO l-“ | wsiswige I o> E r;:
. - bl m
')_T_)' l ATN | I wsibr l .= N
—p—3 | GRD ;'U || ws fswign | o
Sr——3 i DI0 5 {1 ws /ot l .
L S | Dige |l wsige ! o=
G)—T—)‘T‘ ‘ DIO 7 { I wslan l o
i a‘)_T_)a l 108 | l wsibl I P
: R sl BT P | ..
: ‘ :.>_T_-)': | L\CRD l I wslswibl l Py
4 Rlonn S liﬁgn | ! DRAIN WIR| ) | '
| | v S
1 —_—d7 g I
T THoGD -CoNN \ HOBD-LTF
SHIELDING
j IEEE Cable
R N Switch Port
‘ Follow instructions IFSEL 4 2 1 4 | Addresses
; inside adapter cover:
! ignore any markings 0A o o o e | 60-67 Hex
on switch assembly. 0B o o o o | 686F Hex
1A o 0 e e 70-77 Hex
iB o 0o e © 78-7F Hex
2A o e 0 e 30-37 Hex
2B o e G O 38-3F Hex
3A o e ® @ B0-B7 Hex
3B 0O e & O B8-BF Hex
4A e O O ® C0-C7 Hex
48 e 0 O O C8-CF Hex
o=0pen o= Closed
'IFSEL Switch settings
Third Party Support Canter Date Chapter Fage [
NCR GmiH - TSC Phone 82174051 f
Utmmer StraBe 160 - D-8900 Augsburg  Telex 53749 - Telefax 8211405462 06.11.84 HW1 6 '6, l
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’ AT TNT N4/ 7oL
mﬁﬂ NCR DECISI®N MATE V
Z&M Augsburg NS OTS \ q 7

K 806 Mouse Interface
|
!
JUMPER STRAPPING
, ‘ JUMPER CLOSED
JUMPER [CLOSED 16 J7 INTERFACE-SELECT

Ji X X ] IFSELfPa/
j J1 X X IFSELQ L/ ,
12 X X IFSEL 1a/ #4 Ul IN K806 AUFGEFUHRT
| J2 X X__|IFSEL1b/ Ut LISTED IN K806
J3 X X IFSEL 2a/
IR e x X |1FSEL2b/ +2 CR1,CS5 NICHT BESTUCKT

1 X X IFSEL 3a/ CR1,C5 NOT MOUNTED

J4 X X IFSEL 3b/

J5 X X IFSEL 4a/

J5 X X IFSEL 4b/

SWITCHES SELECTED MOUSE

J8,49,J10 OFF {HAWLEY MQUSE, ALPS MOUSE

Jg,Jg,J10 ON DEPRAZ MOUSE

i
Third Party Support Canter Date | Chapter Pags
NCR GmbH - 7SC Pnone 82174051 )
Ulmer Siralie 150 - D-8900 Augsburg  Telex 53749 - Telefax 8211405462 | 06.11.84 HW1 - 7.1
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NICIR

NCR DECISI®N MATE V

E&M Augsburg
TSC

SYSTEM INFORMATION

PIN ASSIGNMENTS & STRAPPING

3

©ONOUIHWN =
<
w
—
X
——d

GND/ST

Mouse connector
pin assignments

Jumpers Closed

IFSEL Oa/ J1,J6
IFSEL Ob/ J1,J7
IFSEL 1a/ 42,46
{FSEL 1b/ J2,J7
IFSEL 2a/ J3, J6
IFSEL 2b/ 43,47
IFSEL 3aj J4, J6
IFSE L 3b/ J4,J7
IFSEL 4a/ J5, J6
IFSEL 4b/ Js, J7

|FSEL Jumpers
Aips Mouse, Hawkey Mouse J8, J9, J10 Off
Depraz Mouse Jg, J9, J10 On

Mouse selection jumpers

Third Party Support Center
NCR GmbH - TSC

Engineering &Manufacturing

Ulmer Strafie 160 - D-3900 Augsburg

Date ' Chapter P
Phone 821/4051

Telex 53749 - Telefax 8211405462 06.11.84 HW1 7.4
For information only without Guaranty. :
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JniClR

NCR DECISI®N MATE V

i E&M Augsburg

=~
TSC

W JINT T ] { A7
SYSTeM INFORMA

TION

PIN ASSIGNMENTS & STRAPPING

MOUSE INTERFACE
(K 806)

o T o

Pz -t - 1=1-1=1 -
¢ ¢
—Rl - q:
rus

- (2 e

¥1}

] ] .

~C1 e eR2 - - e CRY -Q‘O—C| -

a
+5V 1 +85V
2
RESET/ 3
tow/ 4 “ 10R/
5
D1 6 DO
D3 7 D2
D5 8 D4
D7 9 D6
10
1 IDSEL/
12 IFSEL4/
AUTO/ 13
14
16
17
18
19
20
21
22
23
24
BA3 25
26 AO
IFSEL3/ 27 IFSEL2/
IFSEL1/ 28 |FSELO/
29
‘ 30
i | 31 INT/
i GND 32 GND
’ Pin assignments P1
H
]
i |
[ Third Party Support Center P Date Chapis Page E
|
HCR GmbH TSC Phone 821/4051 | ‘
Jlmer Straite 160 - D-8500 Augsburg  Telex 53749 - Teiefax 8211405462 | 06.11 .84 HW1 7.5 ;
Engineering &Manufacturing For Information only without Guaranty. , - }
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INICR

NCR DECISI®9N MATE V

= &M Augsburg
TSC

SYSTEM INFORMATION

PARTS LIST of K 806 : MOUSE IF

e ed P AN NN e e A

PART DESCRIPTION

PC-BOARD

uPD8741 PERIPHERAL INTERFACE,PROGR. u1

7415244 OKTAL-BUS-DRIVER . . u2

74L5132 QUAD-NAND SCHMITT-TRIGG. us

741532  QUAD-OR ' U4

74L514  HEX INVERTER SCHMITT-TRIGG. us

7415136 QUAD-XOR ué

9*10kOHM RESISTOR NETWORK u7

2.4 kOHM RESISTOR R1,2

3.3 kOHM " : R3,4

6.0 MHZ CRISTAL 0SC. X1 ?
2200PF CAPACITOR-CERAMIC c6,7,8,9,10,11,12 !
3.3 UF/16V CAPACITOR-T. c13 ;
.1 UF/s0v " - -C. CA1,2,3,4 E
2*32P0L CONNECTOR-PLUG P1 ]
9POL RECEPTACLE P2 , j
40POL SOCKET, IC FOR U1 : :

" NCRGmbH TSC

Engineering & Manufacturing

| Third Party Support Canter

Ulmer 3traide 160 - D-8900 Augsburg  Telex 53749 - Talefax 8211405462

ale

|
06.11.84 | ; " HW1 7.6
l

Phone 321/4051

For information only without Guaranty.
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INICIR NCR DECISI®N MATE V

Bl | i SYSTEM INFORMATION

BUFFERED SYNC/ASYNC ADAPTER

(K 215)
0O 0 TE”02030 ‘0’0%0’ o
ve MMM
- *?4 SIS
o by 1 PCH

C-NCR-83

| — TO UI5-6
| — 70 UI5-3
a- 1 oe
! +5V 1 +5V
; PERC/ 2 +12V
v RESET/ 3
ow/ 4 I0R/
: 5
i : BD1 6 8DO
E BD3 7 'BD2
: BDS 8 | BD4
BD7 9 BD6
10 ’
11 IDSEL/
12 IFSEL4
AUTO/ 13
14
15
LGRD 16
17
18
19
20
21
22
23
i 24
! . BA3 25
' 26 BAO
IFSEL3 27 IFSEL2
IFSEL1 28 IFSELO
: 29
30
31
LGRD 32 LGRD
Pin assignment P1
1
Third Party Support Canter | Date Chapis- Pooe
NCR GmpH - 7SC . Phone 821/4051 :
Uimer Strate y6u - D-8900 Augsburg  Telex 53749 - Telefax 8211405462 - 06.11.84 HW1 8.1
Engineering & Manufacturing For Information only without Guaranty. ’

Copyright & 1984 oy MCR Carporation Dayton. Ohio U.S.A.. All Rignts Reserved Printed in FR.G.




> R -
< =
<( ,
- .
| == N
. *
b P @
<, m.v
-
= L 8 -
T:i B _” .t Y 82 .
LF) | < < T ¥z
e — v||)|v g
-l s + €2 1-2002600-410 TON- PSSy 3+ LA - a. -
" z0 . ASSY e o T
C JS— ™ € o o SHTI TSIy TV v _rr o WP | ©
T X asifane ey > 9P 1S JBSTVISIITM I 24 mm
FA i nﬂ\W §393'69°20"19 ] -5 109 1 e .
a L] A5 1o o=geg hr-on AN
- R . i gt Ve %P
—,11.! [F z>3 20 g —— o EIP
Q . p O St — — =
o s ] " T
" ", P L 2o Mgy SN g e - ~pan )l ; AR
ﬁ Y| 2o : 3 3| 1 o ARy M O 2
ﬁ\u el an H A CUT TV L ’ . L —saTled ﬁ M 2
3 R woms | . e S ) Y ] Loan g, 1 o4
A bt A ._. [H Il«ﬂl e iad . : 8 <t
<4 —t B { ] 0
1 s 3086 T %0ty o .
2 e HI R ~ . o
ST u”L n hing fass
P W Q . 5N
: g e Q »
gt ~ v © k=
13 - © o k=
8N L 1¢ e \n.Ur [} ;W
i3
1 B e F
10 st
. ~N .
TINTGh - i e 298 ¥ = w
! ! e w9 N 5 =
1 124 1 R <
As- rmb_:\. NDc 3 £ doNd e L ¢ w m Bl @ %
| Mﬁ R waK wa o L o =] @
159k ~—rgmg © . wa 2 8 ? = o G i
y e o L : 38, 8 SO
orn =l L L =08 c - 31 2
- X = R el =8 =2
2 e—e o L ante EERT *igo © s G
Bt ot Z TG 1 u_. 05 ] R o 198 2 N o
T GZHI»\‘;‘! a0 M o e so7 e} o R e > 922 W &} Vv o
It WAL 2] R -
- :.l»l‘lm.m“s' ‘a T T ool 9 5 T w 7.9 o0 © = <
e ) H ER il ? 1135 TR 70 iy @ .
& ] 1373 nd ¥ ! Q s ol
. I . Tor % T eo € by o <
181 3 eeg 3 TV | > o - € :
. _ ' P g IV tecy |7 Vi LR S TRE 2 L) ! “id T o 2 @
e PO [ meswTel ssw | & Fo=] 3
. g St Al t VI h -t - ™ M i
» N 37 | — T ° o = o
L Al i 2T} — S Sy 0 ™
. 1 T il ta 75350 02d : 75T - Y‘J,” 5 0 N, 5
22> TEI5 Y w M s 952 Jer g 5] :m.J .M \ta ‘e Tmea 12 LS 2 M_.w « € @)
- n< S5 - Y= - < O .
Fasa— 1) e L us 1 4 e —_
23 - o 19 i €n s 2 e Lz 1nd 3 m O T o
78507 s ¢ PRI o 1 e o 134 @ g2 2
. ,?i e T M oivi o 75owvE ¥T) €2d T ol >
20— ] 1o o ssTn S 18 J«.N[ E AN R o]
=1 RO = h ase 753 std i T TR i 4 Q
A e S 2 \s. kil Ot A S 4] o =
Fryp— - | o = =
. Ao Bl g [CR T t Ln . 23 ¢
SR SR o Iy «J —t S omng § TInTGG ee| ¢ z 54 sesm e fn g o o] O =5
IS %uﬂ* -8 2% ada asy o ~ee's T .m amwg ©
AS® A [ I ¥ [E] o0 ) O
It A z
* e ﬁw < T 5
. o &R
ASe ,ﬂ.l. &) = &
& 2| @
Q [sa e} o
o e =
o [ Z
N 30 < o
= mhHho 8| L
= b 02 <t
) ‘vl. LTS <
1Ll (R () I
O .0 o < i
- 0. g%
.p-xf B v 6 D g e
‘ E il D
EGEg) ¢
R =D ou a
— e Q
B




NICR NCR DECISI®N MATE V

R SYSTEM INFORMATION

TsC

PIN ASSIGNMENTS & STRAPPING

o - T
; TBI- Ie br BRN ll _]
| W om 2 ot RED ! 320
B R 0 g |
U = A
| E' 2 ?g"s ; i__gn GRN [ [ ;;3 o~ i
[ 6 ol bl BLY [ 133 23z
E ° DSR 7 - v YI0 11 I(S o i,
~ C cTs ge——9 __ GAY - 135 z 8
23 rser 9 ot Wi WHT L1 Lyis g =
- L_sw BLK L Ly z =
25 oF e unl  meoialy [ e P i
| LGRD 12 |__orirs _ GRY/PNK 11 T;7 ) ' I
i FRAME GRO ! TI ' T 7 : »! § o
— e \_’/YL?‘_E
- 555'0-17-" d.—__.:“:_— "J
HOOD-CONN.
IFSEL J1 Port Address
0A 11-12 and 9-10 60-67 hex
0] 3 13-14 and 9-10 68-6F hex
1A 11-12and 7-8 70-77 hex
iB ©13-14and 78 78-7F hex
2A 11-12 and 56 30-37 hex
28 13-14 and 5-6 38-3F hex
3A 11-12 and 34 B0-B7 hex
38 13-14 and 34 B8-BF hex
4A 1112 and 1-2 CO-C7 hex
4B 13-14 and 1-2 C8-CF hex

Jumper
A
N | R
qoix x|3 | FsEL ¢ i
{
slE |7 (FseL1 A 20, -7F |
6l x|s . IFsEL2 = 19Ty |
'é— A . i
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&M Augsburg

IR

£ N Al i i
50 SYST=EM 3\1: ORMAT! ON |
PARTS LIST of K 215 : buffered sync/async RS-232C IF
REQD PART DESCRIPTION
1 PC-BOARD
1 8741 PROCESSOR WITH FIRMNARE U1
1 PCI 2651 ; uz2
1 6116 - RAM 2K*8 U3
5 2 MC 1489 LINE-RECEIVER "U4,15
? 1 MC 1488 LINE-DRIVER us
| 1 741.502 QUAD-NOR (V[§)
g 1 741505 HEX INVERTER - u7
! 1 741.532  QUAD-OR us -
‘ 1 74L.5244 OCTAL-BUS- DRIVER U9
1 7415175 QUAD D-FF ‘ u10
1 7415377 - OCTAL D-FF Ut
1 ICL7660 VOLTAGE-REGUL. u12
1 5.0688 MHz 0OSCILL.-QUARZ U13
1 5%1.2k0HM  RESISTOR-~-NETWORK Ut4
2 510 OHM RESISTOR “R1,2
1 220 OHM " R3
2 1.2 kKOHM - " R4,5
2 10 UF/16V CAPACITOR T. c7,8
1 3.3 UF/15v ! -T. c10
1 120 PF/63v " CER. cé
6 .1 UF/50v " -C. c1,2,3,4,5,9
1 3.3V DIODE-ZENER CR1 :
1 1A RECTIFIER CR2
1 40POL SOCKET,IC FOR U1
1 2*32P0L CONNECTOR~-PLUG P1
i Thkm‘?aal Supgort Canter Jaie | “hacie 2 I
! Phone 8214051 ’ | . . :
| : 5903 Augeburg Teton ab"wo Tewetas 8211405462 | 06.11.84 { HW 1 8.4 |
| Zngineer r\géx fanufaciunrg For Information anly without Guaranty. | ! !
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E&M Augsburg

M SYSTEM INFORMATION

SCC COMMUNICATION INTERFACE
| (K216)

S1-1
-
. *r?
-
> o
i . @
V ¥Y .,
L o R7
*~ RE
wO 1
A= 1S
RO lo)
| | * : 20
Clea et s 0
c o & 04
L
S
o »f O
o oce Qo.
1] >
i * o1 Y OO
: o o 4 0
, . 4 E NS ] @ OO
Ll -
I P M %9
| PrEIEmE:
e v3 <o 9 oo .
) t P N T o
P o cacs e}
[~ MNCR-C-8 $
| X1 B
; T 4 o LS 3
& DTR1 1 l ] RED/BLY 8 e '
; 7 RTS1 2 |« SAY > 5
TAXCS1 12 L w S l 8 '
“av 3 I Pl vio l 6 :
! RXD1 5 I SN l 2 1
! TRXCR1 7 L l\ 5 8
; ATXC1 8 o= oK > | 2
5 TS 6 oo EnE > 4!
: LGRD 10 -—l-‘ in SAY/PNK > 7
? oeDY g orin GRY/PNK lIA 20 i
i :
i ™~ wHT > g
sYNGT 1 :
t syncz 23 e Ll 9!
i pep2 2 | win GRY/PNK 1 2 E
i LGRD 22 | ein SAYIPNE I
f | o e [
H 4
i etz 8 & ‘ ;
ATXC2 20 o——2 P > 17
R
TRXCR2 19 | o SN, I[ 5
axp2 17 | o AN I) 2 1 g
, @
12V 15 } . ViO l—‘ 6 &
TAXCS2 24 | = ALy | > 18 ¢
: o gAY > 5
. RTS2 14 :
oTRZ 3 | om RED/BLU |\ 8 :
] Bl BLU L\ :
T™>02 16 3
2 CHANNEL SERIAL CABLE
1
|
. ~ Mais {4, i I Dy
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NCR DECISI®N MATE V

IN/CIR

Z&M Augsbur ' N anE
e 1 SYSTEM INFORMATION

K 216 SCC COMMUNICATION I/F
Description at a glance:

- With usage of‘the Z 8530 SCC communication controller twe independent
serial channels (full duplex) can be used (channel select Dby adress
line 1 / BAl)

- Switchable Portadress: I/F SEL 0 - 4 {internal by jumbersj

—~ Asynchronous mode with 5 ->8 bit data, 1, 1 1/2‘or 2 stopbits
- Programmable for NRZ, NRZI or FM data encoding

- Break detection and generation

—KParity, overrun and framing error detection

- Synchronous mode, CRC generation aﬁd checking

- SDLC/HDLC mode

- Local loopback and auto echo modes

- Switchable for MP/M (internal jumber)

-~ Interconnection cables are shielded, length 10 m, peripheral plug
type D-subminiatur (25 pins)

~ Description of interface signals:

PIN 1 FRAMEGRD frameground

PIN 2 TXD data transmitted (+/—3 V to +/ 12 v)

Pin 3 RXD data received

PIN 4 RTS request to sent, I if DM V wishes to transmlu

PIN 5 CTS clear to sent, I for data transmission (lnput)

"PIN 7. LGRD logic ground

PIN 8 DCD carrier detect, I for receiving data (input)

PIN 9 SYNC ‘

PIN 15 TRXCR

PIN 16 TRXCS

PIN 17 RTXC .

PIN 20 DTR data terminal ready: DM V ready to receive data E
Third Party Support Canier | Caie - Chagter oz s

- NCRGmbH - 7SC Phone 821/4 ‘ : (
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INICIR | NCR DECISI®N MATE V

e . SYSTEM INFORMATION

PIN ASSIGNMENTS & STRAPPING

K276 SCC

K216 - V001 MPM MPM/ S1-3
X MPM Qperation [} ‘o 0
; Two Channel RS-232 o ® °
K216 - V002 $2-1 $2-2 $2-3
. K MPM Operation ° o ]
Two Channel RS-232 o ) )

Strapping SCC communication interface

: Switch S1
; IFSEL 12456 7 8 | Port Address
0A1 X X X00O0O0 60 -63 Hex
b 0A2 | xoxoo0o0o0]| 64-67Hex
: IFSEL O 0B1 0OXXO0O000O0 68 - 68 Hex
0B2 00X0000 6C - 6F Hex
] 1A1 X X0 X 00O 70 -73 Hex
; . 1A2 X 00XO0O0O0 74 -77 Hex
: IFSEL1 481 | 6 x o x 000 | 78-78 Hex
: 1B2 | o oo x 000 7C - 7F Hex
; 2A1 X X000 XO0O0 30 - 33 Hex
i 2A2 | xoo0o0xo00 34 -37 Hex
\ IFSEL2 281 | o x 00 x 0 0 | 38-3B Hex
2B2 0000XO00O0 3C -3F Hex
3A1 XX000XO BO - B3 Hex
3A2 X 0000 XO B4 - B7 Hex
IFSEL3 381 | o x 0 0 0 x 0 | B8-BB Hex
382} o0o0000x0 8C - BF Hex
4A1 X X 0000 X CO -C3 Hex
4A2 X 00000 X C4 -C7 Hex
IFSEL 4 4B1 0X0000O0X C8 -CB Hex
482 | c 0000 0 X CC -CF Hex

x = closed o = open

SCC Communication Cartridge

i Third Party 3upgort Center ' Cais ’ Chapter i

| NCRGmoH - TSC i

| Ulmer SiraBe 160 - $-8900 Augsburg X ¢ ietax sona05462 | 06.11.84 HW1 1 9.4
J

. .
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NCR | NCR DECISI9N MATE V

- SYSTEM INFORMATION

SHARED RAM
(K 233)

PIN ASSIGNMENTS & STRAPPING

-] ca?
$‘ (o CB3
o o 1] L J
o o o °
o o ° °o
o Q o °
o o o °
Q ° o .
i o ° o . 3
i pe or 3 ° oz 3 D
i o ] o °
i ° © ° °
i o o o °
i o ‘o o )
o o ° °
3 Q * 0 o ’ 9

a ¢
1 +5V 11 +sv
. 2 +12Vv
z RESET/ 3
: IWR/ 4 IRD/
; MWR/ 5 MRD/
BD1 6 BDO
BD3 7 BD2
BDS 8 BD4
| 8D7 9 BD6
‘ 10
j 1
; INTAK/ 12 | IFSEL4/
; 13| DIR/ ~
14 )
'; PCLK 15
! GRD 16 | TRAMD/
BA19 17 BA18
i BA17 18 | BA16
BA15 19 BA14
; BA13 20 | BA12
! BA11 21 BA10
BA9 22 | BAS8
BA7 23| BA6
BA5 24 | BA4
BA3 25 | BA2
BA1 26 | BAO
IFSEL3/ 27 | IFSEL2/
IFSEL1/ | 28 | IFSELO/
29
30
31 INT/
GRD 32| GRD

Pin assignments P1
(shared RAM) .

Third Party Support Cante | Date Chapter Fa0e
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NCR DECISI9N MATE V

E &M Augsburg
TSC

SYSTEM INFORMATION

K 233 SHARED RAM BOARD

Description at a glance:

16 KByte static RAM with following

adressrange: CO00 H - FFFF H

— Function of shared RAM switchable by portadress 7F H

Independent from bankswitching avai

With MP/M operating system the 8-bi
256 K RAM

K208 (448 K)

PARTS LIST of K 233 : shared RAM

REQD PART DESCRIPTION

lable in all memory banks

t DM V with Z 80 can support

This function requires the memory expansion K 202 (192 K) or

1 PC-BOARD
2 6264 CMOS-RAM 8k*8 D1,2
1 PAL, programmed D3
1 741.574  DUAL-D-FF D4
1 1.0 kOHM RESISTOR R1
3 .1 UF/50v ¥ -C. CB1,2,3
1 2*32P0L CONNECTOR-PLUG P1 ‘
: 1 24P0OL SOCKET, IC FOR D3 i
1 2 24P0OL SOCKET, IC FOR D1,2 :
; \
i ‘
I
|
|
Third Party Support Canter | Date { Chapter | Pzze
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NCR DECISI®N MATE V

E&M Augsburg
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SYSTEM INFORMATICON

68008 PROCESSOR BOARD

(K234)

o7 me {b
n l .'12
t =
=
2w, O et e
[ e | J |
| I
% :anaa"oenntoon-.-nonoono q(_” H
| o L [ |
| P2 v P P e OO P RS RO NOREERDO i
|
i
|
i
a b c i
i
1 | +5v +5V !
2 :
3 | RESET/ !
‘ 4 | 1ows I0R/
5 | MEMW/ MEMR/ ?
6 | D1 Do |
7 | o3 D2
8 D5 TIMINT D4
9 D7 D6
10 WAITP/
11 HOLDDMA/
12 INTAC/ PROCCH/
13 HOLDA16
14 THOLD/ HOLDA
15
16 | GRD ;
17 BA19 16 BIT SET BA18
18 BA17 BA16 ;
! 19| A5 A14 i
a 20| a3 MEMRQ/ A12 i
21 Alt A10
22 A9 A8
23 A7 A6
24 A5 A4
25 A3 A2
26 A1l A0
27
28
29
30
31 INT/
32 GRD GRD
Pin assignments
Processor 68008
Third Party Support Canter vate Chapter  Faie
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CISI®N MATE V

. NCR DE
B | ~ SYSTEM INFORMATION

K234 MC 68008 PROCESSORBOARD

Description at a glance:

processor architecture

-~ Code compatible to the 68000

~ The 68008 operates with a 8 MHz clock frequency

- Memory mapped 1/0

PARTS LIST of K 234 : 68008 processor-board

REQD PART DESCRIPTION

- The 68008wenables the DM V to handle CP/M 68K incl.

C-Compiler

- Using 8-bit databus while prov1d1ng the benefits of a 32-bit micro-

- In the DM V environment as much 512 Kbyte linear adress space

. o - T Um0 G T AP T B G T A G S P S

1 PC-BOARD '
1 68008 32-BIT PROCESSOR D1
2 74L.S74  DUAL-D-FF D9, 10
1 7415321 CRISTAL-CONTROLL. OSCILLATOR D5
1 74L5245 OCTAL-BUS-TRANSCEIVER D2
1 74L538  QUAD-NAND-BUFFER D8
1 PAL, programmed . : D4
1 PAL, programmed - D7
1 8*1 kOHM RESISTOR NETWORK , RW
2 1.0 kOHM RESISTOR R1,2
1 6.0 MHZ CRISTAL B1
4 .1 UF/50v " -C. CB1,2,3,4
: 1 COIL ‘ L1 ,
; 1 3*32P0L CONNECTOR-PLUG P1
i 1 40P0OL SOCKET, IC 'FOR D1
: 2 24P0L " FOR D4,7
i Third Party Support Canter Date Chapter | P5rs
NCR GmbH - TSC : Phone 821/4051 |
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NCR DECISI®N MATE V
AR SYSTEM INFORMATION

OMNINET ADAPTER
(K 600)

‘-V'l::::::::::::::

~CAl - -CA2 -

-CAY -

o~cAb -

, Interface PCB

a c
: ‘ +5V 1 +5V
; PERC/ 2
i RESET/ 3
i oW/ 4 10R/
r ME MW/ 5 MEMR/
! BD1 6 BDO
< 8D3 7 BD2
i 8D5 8 BD4
5 BD7 9 BD6 -
; READYDMA | 10 ABTRI/
: 11 IDSEL/
12
; AUTO/ 13 DIR/
. THOLD/ 14 HLDA/
y 15
16 ‘
r BA19 17 BA18
BA17 18 BA16
BA15 19 BA14
BA13 20 BA12
' BA11 21 BA10
BA9 22 BAS
BA7 23 BA6
BAS 24 BA4
BA3 25 BA2
BA1 26 BAO
tFSEL3/ 27 IFSEL2/
28
DRQ1 29
DACK1/ 30
31 INT/
LGRD 32 LGRD

Pin assignments P1

Third Party Support Canter Date | Chapter Page
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CaM g SYSTEM INFORMATION
T8C : _
i
|
5 ]
i 4
d
q
- C5 @ o C65-—9 o C7 —@ (N
Controiler PCB
Isolator PCB
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B&M Augsburg - SYSTEM INFORMATION

PIN ASSIGNMENTS & STRAPPING

REQUESTER SWITCH REQUESTER| SWITCH
D SETTING iD SETTING |
HEX DEC 123456 HEX DEC| 123456 i
0 0 000000 20 32 000001 |
1 1 100000 21 33 100001 i
2 2 010000 | 22 34 | 010001 '
3 3 110000 | 23 35 110001 !
4 4 001000 | 24 36 001001 {
! 5 5 101000 25 37 101001
6 6 011000 26 38 011001
7 7 111000 27 39 111001
i 8 8 000100 28 40 000101
9 9 100100 29 41 100101
3 A 10 010100 2A 42 010101
: B 1 110100 2B 43 110101
c 12 001100 2C 44 001101
D 13 101100 2D 45 101101
E 14 011100 2E 46 011101
F 15 111100 2F 47 111101
10 16 000010 30 48 000011
1 17 100010 3 49 100011
12 18 010010 32 50 010011
13 19 110010 33 51 110011
14 20 001010 34 52 001011
15 21 101010 35 53 101011
16 22 011010 36 54 011011
17 23 111010 37 55 111011
18 24 000110 38 56 000111
19 25 100110 39 57 100111
1A 26 010110 3A 58 010111
1B 27 110110 3B 49 1170111
1C 28 001110 3C 60 001111
10D 29 101110 3D 61 101111
1E 30 011110 3E 62 ot1111
1F 31 111110 3F 63 111111
Requester switch settings
N
—
Transporter Switches
{Unit Identification Switches)
K600
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E&M Augsburg 11
— = SYSTEM INFORMATION
EXTERNAL 16-BIT PROCESSOR
:] * o RS o G00000000000 L
] TO00000000000600000000 000000000000
1 ‘ib v o a@? 5
0000Q0000000000000Q D ® ﬁ:]é
A 000000000 00000CQCQO00 g [¥]
Y U2 ”@n J x1r ¢' | closed
: « J2
4~ locoocooooonooco00000ofs ¢ S SN J2 | closed
I
' a b c
1] +#5 v +5V +5V
2| OPT 2 +12V
3| RESET/ RESETIN/
41 10W/ 10R/
L 5 | MEMW/ . | MEMR/
| 6| D1 0o
! 7103 D2
8| DS D4
9| D7 D6
i 10 [READYDMA READYP ABTRI/
‘ | 11| EOP/ HOLD
i 12 | INTACK/ SWITCH 16/ | IFSEL4/
i 13| DBTRI/ HLDA 16 | DIR/
14 | THOLD/ 16 BITAV/ HLDA
15 | PCLK/ STOMARQ/ | CLK1
16 | LGRD LGRD TRAMD/
! 17 { BA19 16 BITSET/ | BA18
: : 18 | BA17 BA16
19| A15 A14
20| A13 MEMRQ/ Al12
21§ AN A10
22 ] A9 A8
.| 23| a7 AB
24 | AS A4
25| A3 ; A2
26 | A1 AQ
27 | IFSELZ/ IFSEL2/
28 | IFSELY/ {FSELO/
29 | DRQ1 DRQO
30 | DACKY/ DACKO/
31 | WAIT/ INT/
"32 | LGRD LGRD LGRD
Pin assignments J107/107A
(diagnostics/16-bit processor)
|
]
Third Party Support Center Date Chapter | Page
NCR GmbH - TSC Phone 821/4051 |
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INICIR

NCR DECISI®N MATE V

£ &M Augsburg
T5C

SYSTEM INFORMATION

DLCINHOUSElNTERFACE

(K223)
\-> o-R12 ©00-R3 -©
3w RB o]
€17 90 (11 o e O
o~ R4 -0
(Y41 ] -o b '’ O
o] & 14 0
o= R15 0 LT ek )
o-R -0 (=T BN
O R17 ~0 v3 o-C8 -0 12
0=R18 —g
2y, = — S o o
2 130~ 7 40 '®) [

o= R23 -0

o~ R11 -0

c2{3q p o~RS ofczzlm
O-R“-oi to-mn-o O O-§

cs ct lg

=T 0

o-R19 04Y“} o0- Ry 00~ z«i E

o-Rzo-o 0~ R5 -00-3 Pho?
W, Bof A e ln)

e poads OolFrte

o= R21 =0 o—R‘ €0~ 4 Pto

o= R22-0 o= R7 oosu-eo

DLC Inhouse |/F, board assy

w
L3 uie ” 311

DLC inhouse controler, board assy

Third Party Support Canter
NCR GmbH - TSC
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TeC ;

P!
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DECISI9N MATE V

SYSTEM INFORMA

\TION

Tw

uw
i
! 2 17y
{ E; a > WS / _WHT ; F > 1A
Z @ 4o
|‘ g 3 8> GN / GRN : ; > 18
b % § RA D GE / _YEL } T > RA
1 l
| § : RB> BR / 8RN ! —3RB
R i
L ILE1 +— 2 SHIELD
—— -
T/F
Header w1 W2 w3 Port Address
| IFSEL 2 A-B A-8 A-B 30 - 3F {Hex)
g IFSEL 3 A-B A-B B-C BO - BF (Hex)
i
DLC inhouse controller
1 | +5v
’ 2 TSTART/
f 3 4MSINT
; 4 LED
; 5 | GND
i 6 GND
; 7 | GND ‘
i 8 RDM 1
E 9 4MSSTOP/ f
g 10 | +12v
1 +12v !
12 TOM/ |
13 TDM ‘
14 | +5v !
|
i
Pin assignments J3 :
(DL.C-Inhouse Controller) f
!
]
|
Third Party Support Cenier : Cate Chapter Page
|
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NCR DECISI®9N MATE V

IN[C/R

E&M Augsburg
TSC

SYSTEM INFORMATION

K223

PIN ASSIGNMENTS & STRAPPING

a c
+5V 1
+5V 2 +12v
RESET/ 3 IFSEL/
1ow/ 4 IOR/
5
D1 6 | DO
D3. 7 D2
D5 8 D4
D7 9 D6
READYDMA 10 :
EOP/ 11
12
13 DIR
14
PCLK 15
GND 16 |
17
18
19
20 |
21 :
22 '
A7 23 A6
AS 24 Ad
A3 25 A2
Al 26 A0
IFSEL3/ 27 IFSEL2/
28
DRQ1 29 DRQO
DACK1/ 30 DACKO/
WAIT 31
GND 32 GND
Pin assignments J1
(DLC-inhouse Controtler)
Third Party Support Center Cate Chapter E Page
NCR GmbH - 7T8C Phone 821/4051 !
Ulmer Strafe 60 - D-8900 Augsburg  Telex 53749 - Telefax 8211405462 06.11.84 HW1 I 14.3
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INICIR | NCR DECISI®N MATE V

e Augsoure | SYSTEM INFORMATION

INTERFACE SELECTION

NCR-DECISION MATE V interface Configuration
interface Selects Family:
IFSEL/ 06A o8| 1A B |2a 28|3n 38|4a 48| .| Oma
PIN‘s on \FSELO/ | FSEL 1/ | FsEL2/ | trsEL 3/ | iFseL 4/ | © fcHANNEL
i DM V BUS 28 a28 <27 a27 €12 @1 oot
i
i PRINTER 1 serial/peratiel 26
: kzrzkzio |
PLOTTER (See Note 2) l 26
K213 —
| comuumc:;:?an — 28
[
; SWITCHABLE RS-232C {Sem Note 1) 26
; ko1 I | D | S N e A
f PLOTTER (See Note 2) (| (WITH CP/M or MS-DOS) 26
: , K801 | |
+ +
: PLOTTER (See Note 2) (WITH p-SYSTEM) 26
: K801
i BUFFERED SYNC/ 28
: ASYNC (Ses-Note 3) -
i K215
; REAL-TIME-CLOCK ' 26
| {See Note 3) K803 » an
| .
' |EEE 488 (Ses Note 3) 28
: e -
: MOUSE INTERFACE 26
! {Ses Note 3) KBO6 (-
|
i DECISION NET 26 1
C K600 _|
3 .
i
| HARD DISK ext. 26
| oo . -
HARD DISK int. [- 24
: PORT ADDRESS 60H | 68H | 70H | 78H | 30H | 38H | BOH | BBH] COH | CBH
: 67H | 6FH| 771 | 7FH | 371 | 3FK| B7H | BFH| CTH | CFH
No IFSEL for 16-Bit — Ext., Diagnoser, Memory 64K, 192K, 448K.
- = Software and H .. -t
| - Note 1: Must be strappabie by hardware and software
i IPORTANT! Nots 2: Use either K213 or K801
———————, { NOt® 3:  Any software must be able to seiect all 10 port addresses
Note 4: Any port address cannot be used more than once in a system
Interface selection
You can also use the IFSEL5 Pin c11
Port address FO to FF
But: Only by multilayer mainboard
i
| Third Party Support Canter Date Chapter Page
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S s ~ SYSTEM INFORMATION

KEYBOARD INTERFE AND KEYBOARD
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16-BIT PROCESSOR WITH PIC
(K235)

( F23§)

Interrupt 16-Bif System
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S1-1 to S1-2 IRQ5
! S1-1 to S1-3 IRQ6
S2-1 to S2-2 IRQ2A
S2-1 to S2-3 IRQ2

Switches, 16-bit processor with interrupt controller

Install wire jumper in location R5 only when IC (8087) is not
mounted in location Bl. ’
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Description of 8088 Interrupt System

1. Precondition: - Hultilayer Controllerboard (stamp on the
lower side of slot one ore above keyboard
plug

~ F/K230 V003 (603-6091361) with 1ntegratea
8259A interruptcontroller

2. Supported Kits:~ K210 Centronics I/F
- K211 RS232 printer I/F
~ K212 RS232 communication I/F
K801 RS232 switchable I/F
- K803 Rezal time clock
| - K806 Mouse I/F i
- K804 IEEE 488 I/F (only HW prepared)

: 3. Interrupts: - 8253 timer 2, 16 bit counter, 2uS to 130mS
- 8741 keyboard interrupt
~ 8272 (uPD765) flex disk interrupt
- Peripheral interrupt(bus pin ¢ 31 on slot
2 - 6) for K803, K804 and KB0O6
-~ IRQ 3/4 for K211 or K801 on slot 3 and 4
- IRQ 5 for K210,K212 or K80l on slot 5§
- IRQ 2A for integrated Winchester Disk

4. Description - 8259A Interruptcontroller, portadress S0 H
- Interruptvectors (IBM like)

Address Interrupt No. NCR-DM-V IBM
: 20-23H 8 8253 timer 2 timer

24-27H g 8741 keyboard keyboard Q
28-2BH A bus pin ¢31 slot 2-6 bus ;
2C-2FH B IRQ 3 RS 232 slot 3 RS232 sec ;
30-33H C IRQ 4 RS 232 slot 4 RS232 prim .
34-37H D IRQ 2A (intern. Fix Disk) Fix Disk

38-3BH E 8272 Flex Disk Contr. Flex Disk

3C-3FH F IRQ 5 Printer Printer

The interrupts must be enabled individually by an application g
program. The interrupt priorities must be defined by appli- i
cation program. If K 803, K 804, K 806 are used together, after
interrupt, the software has to check the interrupt status,to
see which interrupt was set. The interrupts are. maskable

IBM like. If any interrupt is enabled the peripheral must

i . be inserted in the DM V, to avoid fallures (interrupt will

be set by pull up).

| Third Party Support Canter ‘ Date Chapter {Psze
I NCRGmbH-TSC - Phone 321/4051 |
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5. Software
The operating systems will not support interrupts. If an
application requires interrupts , the individual interrupt
; inputs must be enabled. After each application the inter-
rupts must be disabled, or system failures will be occur.
6. 8259A Interruptcontroller
Description : see Intel data book.
7. Diagnostic
? In case of interrdpt failure the level 0 diagnostic LED 4 f
i lights. ‘
i
8. Peripheral Interfaces
é K210, K211, K212, K801 and K804 can be used without modi-
f fications. ;
% K804 must be internally switched to support interrupts. §
; 9. Connections
i
: int-No. name from pin over pin to pin
é 8 TIMINT timer 8253 17(tout2) J107-b8 8259 18(irq0)
9 KEYINT keyb. 8741 35(P24) J107-b7 8259 19(irql)
A INT/ busint c31(J2-6) J107-c31 8259 20(irg2)*
B IRQ3 bus-Plug 3 a2 (J3) J107-b3 8259 21(irq3)
C IRQ4 bus-Plug 4 a2 (J4) J107-b4d 8259 22(irq4)
D FIXDISK bus-plug 2a a2 (J2A) J107-b31 8259 . 23(irqg5)
E FLEXINT 7272 (765) 18 (int) J107-b6 8259 24(irq6)
F IRQS bus-Plug 5 a2 (J5) J107-b5 8259 25(irq7)
*inverted
: all ihterrupts active high , businterrupt INT/ active low
| ;
: 10. Programming ;
% After the level zero diagnostic following initialization of ;
the 8255 must performed: ;
' interrupt table entry 20 hex
interrupts are level triggered
all interrups inputs are disabled
" the 8259 needs an end of interrupt command
i
E i
! E
; |
Third Party Support Canter .| Date Chapter i Page
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use of the interruptcontroller:
mask-unmask interrupt inputs:

Adress 91H data O=
1=

unmask interrups
mask interrup

* D7 * D6 * D5 * D4 * D3 * D2 * D1 * DO *

91H

* IR7* IR6* IR5*

IR4* IR3* IR2* IR1* IRO*

End of interrupt command (EOI)

Address 9OH Data 20H

This command 20H is a NON Specific - EOI Command

that means the current interrupt will

11. Schematic

reset.

5V
P1074- .
IRQ a2-J106 89 )IRAE ) _
IRQ a2-0105 85 HRGS 2 :LCA”
N IO.!EF
A '
pPo76s INT B )-FREXINT '
2 | ov
ROaz-1102 B2 )-E4Z B \
1
S ELXINT 13 : . D7
FIXDISK a2-J1020B31 J—oo '
IRQaz-)104 B4 I = | 2 32
IRQ a2-J103 83 )— v '
RT /K F3 74500 i 7 De
.SV S I 12 8 D3
BUS INT/ e >NL 8 BUSINT 20} « <t 02
(Z80 INTERRUPT 100! VINT 10 X @ o 01 :
: 871 INTERRUPT B7 D :xEmrTr By s ne ]
| 8253 TIMER3 B8 D INT ¢ :
; CLOCK 2pS R8/10K
31 |
INTABS 26 17 INT 88 ;
. FROM O— INTA 1T i
; 8088 PROCESSCR ‘ TO 8088 ‘
: ~_INTCSL/ 1 12 :
; 818 - 51 cs L Ne 16 BIT- PROCESSOR |
i T WR 13 e j
3 ce >R/ 3 ro HS . ne ;
‘ c25 3-BAB 27} .0 16 PU 3 |
PORT - ADDRESS
90 H ! A1
8259 Z
ov
|
i
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TSC i ! O { i !
a b c
1 +5V +5V 15V
2 OPT2 1RQ2 ] +12v
3 RESET/ IRQ3 RESETIN/
4 10W/ IRQ4 IOR/
5 MEMW/ IRQ5 MEMR/
& D1 FLEXINT DO
7 D3 KEYINT D2
8 D5 TIMINT D4
9 D7 IRQ6 D6
10 READYDMA READYP ABTRI/
11 EOP/ HOLD
12 INTACK/ SWITCH16/ IFSEL4/
13 DBTRI/ HOLDA16 DIR
14 THOLD/ 16 BITAV/ HLDA
15 PCLK/ STDMARGQ/ CLK1
16 LGRD LGRD TRAMOD/
17 BA19 16 BIT SET/ BA18

i 18 BA17 INTCSL/ BA16

i 19 A15 Al4

! 20 A13 MEMRQ/ A12

; 21 Al1 A10

22 A9 A8

: 23 A7 A6

: 24 A5 A4

25 A3 A2

i 26 At A0

! 27 IFSEL3/ IFSEL2/

b 28 IFSEL1/ IFSELO/

| 29 DRQ1 DRQY/ . ®

‘ 30 DACK1/ DACKO/

| 31 | wait/ IRQ2A INT/

j 32 LGRD LGRD LGRD

|

Pin assignments P7AA to P7AC
(16-bit processor 8088, interrupt controller 8259A)

PROGRAMMABLE INTERRUPT CONTROLLER

PIN CONFIGURATION o S B vee :
wa{J2- 277 ag ;
l RO[]3 2% [J INTA PIN NAMES ;
0704 25 [J IR? 07 -0g Data Bus (Bi-Dirsctionai)
os{]s 24 [ R6 AD Read Input ]
WR Write {nput !
os(ds6 23 [ IRs ;
7 2 . Ao Command Select Address !
04 [ 8;::" [ 1R CASZ — CASO | Casceds Lines
o3 s 21 (3 1r3 — Slave Progeam Input/
02 C 9 20 : 1R2 SPIE Enable Buffer
D4 10 19 R1 INT interrupt Output
0o C 3 NYA interrupt Acknowiedge Input
C n 18] IR0 1RO - IR7 Iaterrupt Request Inputs
CASOC 12 17 3 INT [si3 Chip Select
CAs1[J13 6 [] SP/EN
GNO (14 15{] cas2
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COLORGRAPHIC with CP/M-80

. m— m— — m— fm w— e e mme  amm e—

NCRGRAF color patch with MBASIC - POKE

With the MBASIC statement POKE it is possible to patch NCRGRAF
1.1 (for interpreted BASIC, not for compiled BASIC) to programm
color graphics.

POKE &HB88D,0 - green plane

POKE &HB88D,64  red plane

POKE &HB88D,128  blue plane

The next GPOINT ali sets the cursor in the color plane selected

by the poke statement, and every color command will be drawn 1in
this plane until the next POKE &HB88D-GPOINT-sequence.

A GINIT or a GCLEAR statement will not reset the color.

In a sequence of GLINE commands the end of the line is the new
cursor and must not be set with GPOINT. To change the color
during such a sequence a GPOINT statement must be inserted after
the poke statement.

Graphic figures which should be drawn in mixed: colors (cyan,
magenta, yellow and white) must be drawn two (or 3) times at the
'same position with the same parameters in the corresponding color

planes:

cyan = blue and green

magenta = blue and red

yellow = red and green

white = red and blue and green

The following example shows the drawing of a cyan circle.

EXAMPLE: 30.... . : : '

: 40 POKE &HB88D,O0 'SELECT GREEN PLANE
% , 50 X=100 : Y=200 ‘
60 CALL GPOINT(X,Y)

70 R=50

80 CALL GCIRCL(R) "DRAW A GREEN CIRCLE
90 POKE &HB88D, 128 "SELECT BLUE PLANE
100 CALL GPOINT(X,Y) . :

110 CALL GCIRCL(R) '"DRAW A BLUE CIRCLE

On monochrome DM V red or blue figures will be drawn in green. If
a figure is drawn in complement mode (GMODE = 1) and two color
planes (cyan, magenta, yellow) then this figure will be invisible
on a monochrome CRT, because the drawing of the second plane will
delete the first one.

Third Party Support Canter - ‘ Date = - ‘ Chapter Pzia

NCR GmbH - TSC Phone 821/4051
Ulmer StraBe 160 - D-8900 Augsburg  Telex 53749 - Telefax 8211405462 11.5.84 SWZ 1.1
Engineering &Manufacturing For information only without Guaranty. - :

Copyrigm © 1984 by NCR Corporation Dayton, Ohio U.S.A.. AII'Righ'ts Reserved Printed in F.R.G.



INICIR| | NCR DECISI9N MATE V

SEMAvesou SYSTEM INFORMATION

GRAPHICS CONTROLIFR BOARD

—GENERAL ‘
The Graphic Controller Board is built up with the NEC 7220 GDC
(Graphic Display Controller) which operates in Mixed Mode. The
GDC controls a 16k*1ébit video memory for a monochrome display,
in color there are three memory planes of this size.

-MIXED MODE
#In Character Area the frame is 25 character lines by 80
characters. Upper and lower case characters are displayed in a
| é%9 dot pattern in a 8%1& dot matrix which allows for
i descended lower case characters (see Appendix A for ASCII
character table and character set). Characters and background
can be defined independently in 8 colors: black, white, red,
green, blue, yellow, magenta, and cyran. ' '

*#In Graphics Area the dot raster is equidistant in X- and Y-
direction with &40H#400V pixels resolution. Pixel distance is
, about 0.3375mm (=0.0132 inch?>. In color each dot position can
i be drawn in any of 8 colors. The bit mapping of the video
! - memory is shown in the following figure:

dot column 0 839

dot row 0 D0 word#O D15! ‘D0 word#z? D1S!
‘D0 word#40 D15! ‘

dot row 399 DO word#15999 015'

i

#Swi tching between both areas can be achieved by modifying
bit 7 in parameter RAM byte P3 (and P7).

-MEMORY MODIFICATION ,

Each modification of the video memory lasts 0.8 usec, first
the memory is read into the GDC then modified and written
back. The modes of modification are:

* Zero

* Set

* Replace

# Complement

Third Party Sucport Jenter Date Chapter Puie
NCR GmbH - TSC - Phone 321/4051 B
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/// Commemmnnnn 3
ACTUAL MEMORY MODIFICATION

190

NN

//2/

ALPLACE

4kByte ROM,
automatically

The higher da

#attributes:

Video Memory

a) standard
green).

(see table:

in the command level

graphic area.

COMPLIMENT cLEAR

monochrone

Bit 8 inverse
? blink enable

~-CHARACTER GENERATOR AND ATTRIBUTE LOGIC
The DMV contains two character generators with each up to

10 half intensity

11 -—-
12 —-=-
13 ~-=-
14 ——-
15 ==-

value in color is E8 hex‘(back black, front

#0ne is placed on the Graphic Controller Board and is
accessed in character area by the lower data

byte of the memory (ASCIlI-code).
ta byte is stored into the attribute register

which is valid for one character and available only in
character area.

color

half intensity

blink enable

front color red
front color green
front color blue
back color red b
bacK color green b)
back coltor blue b2

b> back color attribute bits are negative lognc levels.

Attributes can also be directly set with escape sequences
of the operating system.
Terminal Function Codes)

*another character generator placed on the main board is
accessible in the CPU’s ROM address area from 1000hex to
{FFFhex. This can be used for character representation in

Instead of ASCII codes,

information from this generator have to be sent to the video

146 bytes of raster line

Third Party Support Center
NCR GmbH - TSC

Uimer Strafie 160 - D-8900 Augsburg
Engineering&Manufacturing
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memory to form one character correctly.

1/0~Address: ROMSEL = 11lhex
RAMSEL = 10hex

Note: No attributes are possible in graphic area.

-VIDEO TIMING ‘
*#The Video Timing is fully programmable by the GDC. During
initialisation of the DMV all timing values are defined for
correct operation of the monitor.

CAUTION!
Do not alter any of the video timing parameters!

Redefining any of the parameters succeeding the RESET, SYNC,
and VSYNC command may cause damage on the CRT monitor board.
Also the surrounding hardware logic will not accept any
modification of the video timing.

~GRAPHICS DRAWING

The GDC supports drawing of
horizontal, vertical lines
vectors ’
rectangles
arcs, circles
graphic characters
line, area pattern
drawing in 8 directions

* Kk XK Xk X %k ¥

For detailed programming information refer to NEC GDC 7220
Product Description.

-INTERFACE TO THE CONTROLLER BOARD

f v * 8 bit data bus
* address bits BAO, BAl, BAa2
* fifo buffer
i * read, write control
* dma request GDRQ2 and acknowledge DACK2/

1/0 hex address:

Al read status register

Al read fifo

A0 _ write parameter into fifo

Al write command into fifo

A2 write display zoom factor
Third Party Support Center PEICHE Chapter PR
NCR GmpbH TSC Phone 821/405t
Ulmer StraBe 60 - D-8900 Augsburg  Telex 53749 - Telefax 8211405462 1.5.84 SW2 - 2.3
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Bit O

N R

P1i4 a
; 1 +5V
3 2 LGRD
§ 3 LPEN
| 4 +12V
! 5 +12y
; é
i 7
8
J ?

10

11

12

13

14

15

14 LGRD

‘~ -BDC FEATURES

*#Scrolling
*Paging:

*Panning:

*Zooming:

#*Split screen:

Status Register:

data ready
fifo full
tifo empty
drawing
dma execute
vertical
horizontal

in progress

sync active
blank active

light pen detect

L The graphic controller board is directly connected onto the
' controller board with two connectors,
Pin assignment:

c P113
+5V 1
LGRD 2
LPENSW 3
+12V 4
3]
4
7
8
4
10
11
12
13
14
o 15
LGRD 18

one

In character area thé’capacity of the video
memory allows storing of 8 video pages.
The top left corner of any image cutout

shifted to the top

Normally used together with zooming. ‘
a) for graphics character writing (factors

1 - 180

b) for display | to 16 (only for DMV with

Character and graphic area can be mixed within
image (display partition area | and 2
programmable with the PRAM command) .

J/’P 113, and J/P 114,

a C

+5Y +5Y

D1 Do -

D3 D2 !
D5 D4 o
D7 D&

HSYNCX HSYN

USYNCX LGRD
. BAL BAO

GDCI1OW/ GDCIOR/

DACK2/ GDRG2

WCLK - j

LGRD LGRD o

is
left corner of the screen,

change level > 35)

Third Party Support Center
NCR GmbH - TSC
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-VIDEC MEMORY ADDRESS RANGE

Hex address: monochrome
0000-3FFF green
4000-7FFF -
8000-BFFF -

-GDC COMMAND SUMMARY
# Video Control Commands

color

green
red
blue

RESET resets GDC, specifies video display format

! SYNC specifies the video display format

USYNC selects master or slave mode

% - CCHAR defines cursor and character row height

i * Display Control Commands

START ends idle state and activates the display

? BCTRL controls blanking of the screen

: Z00M specifies display or character writing zoomfactor

CURS sets cursor position *

PRAM start address and length of display areas,
specifies 8 bytes for graphics character
or 2 brtes for drawing pattern

PITCH specifies horizontal width of display

* Drawing Control Commands

in display memory

WDAT writes data words or bytes into display memory
MASK sets the mask register contents

_ FIGS specifies parameters for drawing controller

i FIGD draws the above specified figure

GCHRD draws graphics characters

# Data Read Commands

RDAT reads data words or bytes from display memory

CURD reads the cursor position

: LPRD reads the light pen address

i

Third Party Su;ﬁport Center

NCR GmbH - TSC Phone 821/4051
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How to generate a dBase file that can be used with DR-GRAPH:

'1. Create a dBase file named SDF.DBF

2. Enter in dBase 11:

Use B: SDF.DBF. , :
Copy to B: SDF delimited with ",",

This generates the file SDF.TXT on drive B.

3. Invoker"SDI“ that is delivered.with SuperCalc.

- Select option B..
- Enter B:SDF.TXT as source file name.
- Enter B: SCSD as destination file name.

This creates the SuperCalc file SCSD.CAL on drive B.

- Select option C of the SDI menu.
- Enter B:SCSD.CAL as source file name.

-~ Enter UV upon

"output ALL or VALUES (A or W)",

- Enter B:SCSD.SDF as destination file name.

4, The file SCSD.SDF can be processed by DR-GRAPH.

Third Party Support Center
NCR GmbH - TSC

Engineering&Manufacturing

Phone 821/4051
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How to Change CPI on the NCR 6455 under MS-D0S:

The NCR 64535 can be switched to a different character width
(10712715 CPl) by escape sequences. In CP/M this can be
-done via Keyboard. In MS-DOS, the ESC-Key is not scanned,
therefore a file has to be generated for each width. Here
an example +for 12 CPI (Enter only the wunderlined charac-
ters!y: ’

RERBUG (CR)

~-E100

0A84:0100 00.1B Sp 00. 5D Sp 00. 44 Sp 00.18 (CR)
-NCE12 (CR)

-RBCX (CR)

CX0000 ~

-4 (CR) (length in bytes)

_m .

Writing 0004 bytes

-0

Sp = Space ,

A> CONTROL P <(turn print on?

AXIXYPE LP12 <12 characters per inch)
AXDIR (print directory)

Other printer settinges can be achieved in the same way.

i The NCR 4455 can be controlled as follows:

ESC J H = 1B 5D 48 = Compressed Pitch (15 CPI)

ESC 1 J = 1B SD 4A = Elite (12 CPI)

ESC J L = 1B 3D 4C = Pica (10 CPI>

i
Third Party Support Center ’ : Date : Chapter Pzze
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How to Change CP! on the NCR 4411 under MS-D0S:

The NCR 4411 printer can be switched to a different charac-
ter width ¢10/12/17 CPl or proportional) by escape sequen—
ces. In CP/M this can be done via Keyboard. In MS-DOS, the
ESC-kKey is not scanned, therefore a file has to be generated
for each width. Here an example for 17 characters per inch.
(Enter only the underlined characters!):

DEBUG (CR>

-E100

0A84:0100 00.18B Space 00. 51 Space 00. 148 (CR)
-NCP1Z (CRD

-BRCX (CR)

CX0000

=2 (CRY (length in byrtes)

-l

Writing 0003 bytes

-0

A> CONTROL P (turns on print)
A>TXYPE CB1Z (17 characters per inch)
A>DIR {(print directory)

Other printer settings can be achieved in the same way.

The NCR 6411 can be controlled as follows:

ESC @ = 1B S1 = Compressed Pitch (17 CPI)
ESC E = IB 45 = Elite (12 CPI>»
ESC N = 1B 4E = Pica (10 CPI)
ESC P = 1B S0 = Proportional ﬁ
1
!
| _ ___ -
! . Third Party Support Center : Date Chapter | P38
| 1ICR GmbH - TSC Phone 821/4051 11.5.84 SW3 i 2.1
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How to check the Centronics—~Interface for Errors
when connected with Epson FX-80-/100 or NCR &411
—K210—
When you are printing with the Centronics—-Interface
(CP/M Driverprogram)> and a error (Paper is empty,
Printer is off ...> occurs the Printroutine will hang
because the Driverprogram only supports Ready-Busy
Handshaking. This is done by checking one bit of Port
&1H. '
But via this 8-bit wide Port the Printer tells the
Centronics—Interface also other information about his
status: |
Port &1H |
Bit #: 7 é S 4 3 2 1 1] ;
Signal: ERR/ PE BUSY SLCT TEST1 ACK/s OBF TEST4/ §
The signals are activated by: i
ERR/ Paper empty, Deselected or other Error §
PE Paper empty |
BUSY Data is received or printed, Deselected, ERR/,
Buffer full(NCR é411), Printerinitialisation
SLCT on Epson always activated; NCR 6411: when ERR/
is not active or SEL-Key is pressed §
TEST! always active (not connected TTL-Input) ;
ACK/ becomes active for 12us (NCR é6411: 7us) when
Printer is ready i
OBF normaly deactivated :
TEST4/ always active (Input of TTL-Inverter not '
connected)
Following States can be detected by combining §
three signals: ( I=active ) f
ERR/ PE BUSY ,
Ready g 0 o
Printer is switched off 0 1 i
Paper empty or Initstatus 1 1 i
or O 1 0
Busy 1] a 1
Deselected or other Error 1 0 1
- must not come - 1 0 0
or | 1 1]
The following two sample programs show the use
of the states (MS-BASIC and 8080-Assembler).
Third Party Support Canter Date Chapter F=g
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10
20 ¢
40 -

0

100
110
120
120
140
150
160
v 170
i - 180
i 190
j 200
210
220
230
240
230
260
270
; 280
| 290
’ 300
310

ek |

ot a

330

50 DIM M#$(3) "Messages

60 E$=CHFR$(27): CI=%H&1: CD=%H&O

. 70 PH=E$+"="+CHR#% (3+32) +CHR# (0+32)

i 80 T#="1I'm a sentence for testing."+CHR#(13)+CHR$(10)

Statecontrol on Pfinting with Centronics-Interface
for Epson FX-80/100 and NCR 6411 / C. ITOH 8510

FOR J=0 TO S: READ M$(J): M$F(J)=ME(J)+CHR&F(23): NEXT
DATA "Ok - Selected" ‘

DATA "Switched off","Paper empty or Init"

DATA "Deselected or other Error","Busy"

DATA "Damage Status"”

FRINT CHR#(2&):"1 try to print the sentence: ";T%$;
PRINT "Press any key to stop printing."

FOR J=1 TO LEN(TH)

S=MID$(T#,J,1}: BOSUB 230 'Print Substring

NEXT: GOTO 180

’

Printroutine

IF LEN(INKEY$)<>0 THEN END

PRINT P%; ‘

W=INP(CI) AND 224 ‘only ERR/,PE,BUSY

IF W=128 THEN PRINT M$(0): GOTO 320

IF W=224 THEN PRINT M#$(1): GOTO 230

IF W=26 0OR W=192 THEN PRINT M%(2): GOTO 230
IF W=32 THEN PRINT M$(3): GOTO 230

IF W=1460 THEN PRINT M#%(4): GOTO 230 i
PRINT M#${(5): GOTO 230 |
guT CO0,ASC(S$) ‘ 1
RETURN

NCR GmbH TSC
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3 Statecontrol on Frinting with Centronics-Interface
3 for Epson FX-B0/100 and NCR 6411 / C. ITOH 8510
3 B8CBO-Mnemonics
0003 = BDOS ERQU OOO0OSH
00461 = CENIN ERQU 61H s IN-Port (Centronics)
0040 = CENQUT ERU 40H s DATA-QUT~-Port (")
0004 = DIRCON EQU &
Q009 = PRTSTR EGU % jPrint String
000A = LF EQU 10 sLine Feed
000D = CR EQU 13 ;<CR>
0017 = EOL EQU 23 3Clear End of Line
001A = HOME EQU 26
001B = ESC EQU 27
0100 ORG 1OOH
0100 CD1401 CALL INIT
0103 110702 " GETCHAR LXI D,PRTEXT
010& 1A NXT LDAX D sfetch character
0107 FE24 cPI ‘&%’
0102 CAOQ301 JZ GETCHAR ;all char. printed ?
010C CDh2C01 CALL PRINT ‘
; QLOF DO RNC s kay pressed 7 i
i 0110 13 INX D ;next character !
0111 C30401 JIMP NXT :
0114 QOEO9 INIT Mvi C,PRTSTR sPrint HTXTO
0116 112502 LXI D,HTXTO ' :
0119 CDOSOO0 CALL BDROS
Q011C QEQ9 MVI C,PRTSTR sPrint PRTEXT §
Ql1E 110702 LXI D,PRTEXT .
0121 CDOS00 CALL BDOS : ’
0124 OEO9 MVYI C,PRTSTR sPrint HTXT1 E
0124 114402 LXI D,MTXTH1
0129 C3I0500 JMP BDOS i
012C DS PRINT PUSH D ;jsave Registers
Ci12D 47 MOV B,A ; :
- 012E CS PUSH B A i
i 012F CD?701 PRINT1 CALL GETKEY :
; 0132 CA9201 JZ PREND |
0135 OEO? MVI C,PRTSTR spos. Cursor |
; 0137 110202 LXI D,POS g
‘ 013A CDOS00 CALL BDOS i
; 013D DB&1 IN CENIN jget status E
| 013F E&EOD ANI 11100000B ,only ERR/,PE, EUSY |
; 0141 FEBO CPI 128 snothing active ?
! 0143 C25601 JNZ CP1 |
' 01446 11A101 LXI D,MESGO
l 01492 C1 POP B
| o14a 78 MOV A,B
| 014B DI&0 OUT CENOUT
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¢14D
Ol4F
0152
0153
Q156
0158
015B
Q1l5E
01461
0163
0144
0167
014C
D1&E
0171
0173
017&
0179
g17C
017E
Q181
0184
0187
018A
018C
018F
0192
0193
Q194
0195
0194

0197
0199
" 019B
019k
01A0

01A1
01BO
O1BE
01D3
O1ED
O1F3
0202
0207
- oz2z
0225
0244

OEO9 MVI
CDOS00 CAL
37 sSTC
C3I9501 o ame
FEEO CP1 CPI
C26101 INZ
118001 LXI
Cc38A01 JIMP
FE&O CP2 CPI
C26C01 INZ
11BEO1 CP20 LXI
C3I8A01L O aMP
FECO CP3 CPI
CALLO1 Jz

FEZ0 ' CPI
C27C01 INZ
11D301 LXI
C38A01 IMP
FEAO CPS CPI
C28701 INZ
11EDO1 LXI
C38A01 ‘ JMP
11F301 CP& LXI
OEO9 PRMSG  MVI
CDOS00 CAL
CI2FO1 | IMP
C1 PREND POP
37 sTC
3F cMC
D1 ~ PRENDZ POP
c9 RET
OEC& GETKEY MVI
LEFF MV I
CDOS00 CAL
FEOD CPI
co RET

4F 6B202DZ0MESGO DB
S377677463MEBGL DB
S0&1706572MESGE2 DB
444657 36S4CMESGES DB
4273737917MESG4 = DB
44&4£16D6167MESGS DB

1B3DZ232024P0S DB
492746D2061PRTEXT DB
ODOAZ4 DB

1A49207472HTXTO DB
S072657373HTXTL DB

C,PRTSTR
L BDOS

FRENDZ

224 ; FE,BUSY 7

crPz2

D,MESG1

PRMSG - E
73 , sERR/ ,PE,BUSY 7
CP3

D,MESGZ2

PRMEG iprint message
192 ;PE 7
CP20 h
32 sERR/,BUSY ?
CP3 ‘

D,MESE3

PRMSG

160 ;BUSY 7

CP4 :

D,MESG4

PRMSG

D,MESGES

C,PRTSTR sprint message
L BDOS

FRINT1

B

C,DIRCON sget key
E,OFFH

L BDOS

CR

'Ok - Selected’ ,EOQOL, '$°
‘Switched off " ,EOL, '$°

‘Paper empty or Init’',EOQOL, ‘$°
‘Deselected or other Errars’
"Busy -’ ,EOL, ‘%" .

‘Damage Status’ ,E0L, '$°

ESC, '=",3+32,0+32, ‘%"’

'I"'m a sentence for testing.’
CR,LF, %’ ’

HOME, "I try to print the sentence: $°
‘Press <CR> to stop printing.$’
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DM U CONTROL CODES FOR INSTALLING MULTIPLAN
Question answer
Sequentially? - Y
CANCEL ~C
HOME ‘ &E R
END ~Z
RIGHT DIR KEY ~D
UP DIR KEY : . E
LEFT DIR KEY ; ~8
DOWN DIR KEY ~X
BACKSPACE ' “H
DELETE ‘ , &X
HELP v .
"RETURN ’ : M
TAB ~1

i CHAR LEFT ¢ , ~K

| CHAR RIGHT ~L

WORD LEFT ~0

‘ WORD RIGHT ~p

§ NEXT WINDOW W

‘ PAGE UP : “R*E
PAGE DOWN , “RMX
PAGE LEFT ~“R~S
PAGE RIGHT ~R*D
NEXT ULCELL h ~F
REFERENCE 3 @
RECALC : !
UP SCROLL ‘ o ~U
DOWN SCROLL ~J
LLEFT SCROLL &EH
RIGHT SCROLL &EK

] BEGIN GRAPHICS MODE N/A

END GRAPHICS MODE N/A
VERTICAL BAR

!
UPPER RIGHT CORNER +
LOWER RIGHT CORNER +
LOWER LEFT CORNER +
UPPER LEFT CORNER +
TOP HALF OF + +
BOTTOM HALF OF + +
HORIZONTAL BAR L -
CLEAR THE SCREEN ‘ ~Z
START CURSOR POSITIONING ‘ &E=
UPPER LEFT CORNER ROW 1, COL t ? N
ROW POSITION FIRST? Y
ROW NUMBER MODIFIED S
WHAT VALUE 1S ADDED ' ' 32
CHARACTERS TO SEPARATE ROW, COL : N/A
HOW IS COLUMN NUMBER MODIFIED 5
WHAT VALUE IS ADDED « 32
END CURSOR POSITIONING N/&
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Guestion apsuer
INITIALIZE TERMINAL N/#&
RESET TERMINAL N/A
ERASE TO END OF LINE &Et
CLEAR TO END OF DISPLAY &Ey
NON-DESTRUCTIVE REVERSE VIDED Y
BEGIN REVERSE VIDEO &EG4
END REVERSE VIDEO &EGO
TURN QFF REVERSE VIDEOD N
TURN ON KEYBOARD CLICK NAA
TURN OFF KEYBOARD CLICK NAA

: TURN ON CURSOR N/A

5 TURN OFF CURSOR N/A

: SOUND THE BELL G
NUMBER OF ROWS 29
NUMBER OF CHARACTER COLUMNS 80

NAME - OF TERMINAL

"Nnote: N/A means that this question
DM U —-— leave the answer blank.

~ means that is the CONTROL-KEY.

NCR Decision Mate W

is not applicable to the
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How to find out whether a systom has a multi-layer mnin
control board: ,

A multi—-layer main board is required for:

- Reset via CONTROL-FZ0.
. = Support of 512 K brtes of memory.

As multi-layer board implementation cannot be detected by
the tracer or factor number, determination as to whether a
system can be upgraded beryond 254 K bytes of memory may
create some confusion. ‘

All systems that have a factory installed multi-laver main
board have a diamond stamped at the rear between the NCR
logo and the FTZ number. With the diamond, you can read GA
and a number.
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THE PROGRAMMABLE INTERVAL TIMER

Interval timing in the NCR DECISION MATE VY is provided by an
8257 Programmable Interval Timer. This integrated circuit
can be used as three independent 1é&—-bit counters. The Timer
iz interftaced to the data bus, so that Timer values can be
transmitted and read by the microprocessor. In addition, the
Timer can be uvsed to generate interrupts at programmed
intervals or a single interrupt after a specific interval.
Counting is carried out internally . by the Timer, either as a
Binary or a Hinary Coded Decimal (BCD) operation. Counting
Cespead 1s determined by an external clock signal. Counting is
achieved by decrementation of a Counter from the value
loaded down to zero.

! Communication between Timer and microprocessor 1s via the
. Fort addresses QOH-83IH:

! Instruction ' Function
i -

QUT B80H Load Counter 0

QuT B8tH Load Counter !

QUT-82H Load Counter 2

0uT 83H Specify Timer gperation
‘ IN 80K Read Counter 0

IN 81K . Read Counter |

IN B2H Read Counter 2

IN 83H Ko operation

A11 three counters have a clock input as follows:

Multilayer main PCB  MNon-sultilayer main PCB

: CLK 0: %6 Hz S H
CLK 13 23.1 KHz 3.0 KMz
CLk 2: 500 KHz 56 Hz

CAUTION: Counters O and 1 of the Timer provide
synchronization signals required by the video display.
These two counters are initialized by the firmware of the
NCR DECISION MATE V. Under no circumstances should you
disturb the contents of these registers, otherwise damage
to your computer may result. If you wish to read these

1
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Counters (for example, in order to derive a random
number), you should use a Counter Latch, as described
bel ow. ,

You may wish to wse Counter 2 in conjunction with the
Frogrammable Interrupt Controller (K233). An external take-—
aff poiat for this Timer signal is pin b8 of peripheral slot

~
d
£

Counters camrn be programmed independently of one another.
Before a counter is initialized it is in an undefined state.
The following programming steps are required, in order to
i set up a Timer Counter.

One byte must be transmitted to the Timer 's Control Register
via Fort @IH. The value of this bvte is made up as follows:

b7 LS LS D4 03 hys Dt 0o via Part

COUNTER R/W SELECT MODE BCD 834

COUNTER i3 a two-bit binary value 0-2, denoting the number
i of the Counter to be accessed. Therefore, to access Counter
i 2, D7 should be set and Dé6 zero. : ‘

R7W SELECT determines the way in which the specified Counter
: ie to be loaded or read. The type of operation to be carried
} out (read or load) depends on whether an IN or QUT
! instruction is bheing used (the Timer has pin connections for
/RD and /WR signals). The significance of the binary value
contained in these two bits is as follows:

O Counter Latching (see below)

1 Read/load more significant byte of Counter

2 Read/load less significant byte of Counter

T Read/leoad both Counter bytes (less significant first)

BCD: if this bit is set, the 16 bits of the selected Counter
are  used as a 4-digit BCD counter. I+ this bit is zero,
the Counter represents a 146-bhit binary value.

FODE may be a binary value 0-3 in three bits. The following
mocdes can  be i1mplemented in  the NCR DECISION MATE V
hardwara:

O - Following the loading of the Counter, 1the signal
QUTput pin  +for that Counter goes low, and remains low
until the Counter has decremented to zero. The QUT signal

then goes high, and remains high until the Counter is next
praogrammed. I+ vou write a new value to the Counter before
’Tn
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the old count has expired, decrementing resumes from the
new value. From the hardware point of view, mode O is
enabled by & high signal at the Gate for the specified
counter. This signal is permanently present at the Gate
for Counter 2. - ‘

2 - fAn OUTput low pulse of one clock is issued wpon

terminal count. As the Bate for Counter 2 is permanently
high, this process repeats itself. '

| T - As - Mode 2, except that OUTput remains high +for the
: first half of the count and goes low for the second half
(ach ieved by decrementing by 2 at each clock). I+ the
Counter specifies an odd number, the first decrement in
the First countdown is by 1, the next countdown starts
with a decrement of three. ‘

4 - As soon as this mode has been loaded, . the OUT pin for
the selected Counter on the Timer goes high. When the
Counter has been subsequently loaded, counting begins. As
s00n  as  the count has decremented to zero, the OUT pin
goes low for one clock period,  and then high again. I+
vour software reloads the Counter during decrementing, the
new Counter value takes effect at the next clock signal.
As  in mode O, operation of mode 4 is dependent on the
presence of a high signal at the Gate (decrementing would
! bhe suspended if this signal were low).

: MODE 0: intesrupt on Terminal Count MODE 2: Rats Generator
N aaiaiatainiaSaisSnlinininl -
i | B crocx MU UunusLIruuTrUrUUn.
i a1 l : « — —IL_‘J "3
: “ 3 T 1 6 4 3 2} 03 2 t Q2 V0
H OUTPUT (INTERRUPT) ! [ ———— ‘ QuTruT
(ne & H_.,_.' ! 3] 370 032 1 g ot
i . ouTRITIn= N T L
. i
Wl [ c Reser T T
: GaTE 1 r :
; 5 4 32 10
: QUTPUT INTERAUPTY '(_3 : : |
% b;d u_s_—a
i AvB=m
?
;
MODE 3: Square Wave Generator MODE 4: Software Triggered Slrobe
oo UM MUUULANLLN evoex _MUMLAUMUNUNULLLNULNL

4 2 & 3 & 2 & 3 4 2 4 2

urritinea [ g — W {azaf
] 4 2 s 2 s 4 2 8 2 $ 11 4 3 2 3 0
outrUTInas __ [ 1 I L I ourteut J
oAD" Lace
GATE l__-J
4 0 ) 2 1 o
QuTPUT L_f_
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The other modes {1 -~ programmable one—-shot, S - hardware
triggered strobe) are not available. This is:. because the
Gate pin of Counter 2 is permanently pulled up high via a
resistor (see schematics in Appendix A).

Following the Timer Control Register byte detailed above,
the Timer expects the number of bytes specified in the two
bits R/W to be transmitted by the microprocessor (load
operation), or the specified number of bytes tao be read. The
one or two-byte value is then read from or written to the
data bus. Loading all zeros into a Counter results in a
maximum count (OFFFFH in binary, 9999 in BCD counting).

Note that it is not necessary to read or write immediately
atter getting the Timer Control Register. However, the
specified number of bytes must be read or written. In mode
0O, as soon as the Timer recognizes that the first (or only)
§ byte 1is being transmitted, the decrementing process 1is
suspended until the new Counter cantents bave been read.

FReading Counter registers requires some care in order not to
disturb the counting process. A Counter can be read directly
or via a Counter Latch. The former method requires counting
to be inhibited during the reading process. -This c¢an be
achieved aonly by controlling the Gate or suspending the
clock signal to the Counter which is to be read. For this
reason, you should use the Counter Latch method.

To tead a Counter Latch, a byte must be written to the

Control Register, specifying the Counter and with DS and D4

rero (this command has ro effect on the MODE and BCD
settings). Then issue a read Counter byte to the Control

Register and read the one or two bytes specified.

EXAMPLE

The +Following example makes use of the clock signal at  the
Timer to generate a "random” wvalue in the range O-0FFH.
Foutines are used for initializing and reading the timer,
and for reading the keyboard (the keyboard reading  routine
in  thig erample conforms to the Direct Console I/70 function
of the CF/M-86 operating system). Fressing a key after clock
in stops the count in Counter Z. The "random"
number 1is denoted by the LEDs at the baclkt of the computer.

j
CONREE  EQU 83H sPort to Tieer Control Register.
COUNT2 EQU 82H sPort to Timer Counter 2.

4
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c2
LATCH
LOHE

LEDPORT

)

SETTIMI:

.
L]

SETTINZ:

stine of

RDTIM:

)
b

EQy
EQY
28]

eay

CSES

MoV
Hav

 OR

out
RET

MoV
ouTt

80H

304

;The foliouing routine transmits one byte to Timer Control Register.

DY, CONREG
aL,C2

AL, LOHI
DY, AL

gThis routine accepts the current contents of AX as the new value for
;Counter 2. The low byte is transmitted first,

DX, COUNTZ
DX, AL

XCHE AH, AL

Ut

RET

MoV
Hov
aut
R

ouT
DEC
IN

KoV

N

DX,AL

{RDTIN - reads Counter 2 by means of Counter latching. Both bytes are read.
:The nuaber thus read can be regarded as reasonably randoa, as the Counter
:is clocked by a 500 KHz signal. This gives the Counter a maximus exhaust
approxinately {3l as (OFFFH decrementing to zerol. The Counter
icontinues counting after the programmed count value is exhausted. .The low
shyte is returned in BL (read first), the high byte in BH.

DY ,CONRES
AL,C2
DX, AL

AL, LOHI
DX, AL

)

AL, DX
AH, AL
AL, DX

XCHG AH,AL

MoV
RET

BY,AX

éRoutine to read keyboard {CP/H-8b. Adjust for other operating systess)

i
KBSTAT:  PUSH BX

:Mask for Control Register selecting COUNTER 2.
:Sets R/W SELECT in Control Register to *latch”.
;HODE: both low and high bytes. o

;Port to LEDs.

+OR AL,LATCH superfluous, as LATCH is 0.
;Counter 2 to be latched.

iboth bytes of Counter 2 to be read.
~;read low byte.

sread high byte,

MOV CL,b

S
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MOV DL,OFEH
INT 224

POP  BX

RET

The main program starts here.

SAMPLE:  CALL SETTIMI
YO0R  AX AX ;set max. count for Counter 2. This is, strictly
1speaking, not necessary, as Counter does not
iterainate at zero.
CALL SETTINZ
KBWAIT:  CALL KBSTAT
CMF AL,O
JE  KBWAIT yjump if no key pressed,
BREAK: CALL RDTIN
MOV DY,LEDPORT

. MOV AL, BL ;use low byte only, as this yields sore randoa
§ ;sample.
| ouT DX,AL stransait 8-bit value to diagnostic LEDs.
NaP
' DSEE
ORG  10OOH

DUMBYTE DB ¢

’

END

I vou reguire accwrate timing for real-time applications,
vou should mabke use of the Frogrammable Interrupt Controller
in conjunction with the Timer. An example is included in the
appropriate section of this Manual.

&
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1. Einflihrung und Beschreibung der RS232 Schnittstelle

Die V.24 Schnittstelle ist im Microcomputerbereich wohl eine der
hdufigsten Schnittstellen, um sowohl Rechner untereinander als
auch Rechner mit Peripheriegerédten zu verbinden.

Die V.24 Schnittstelle,die der amerikanischen RS232-C weitgehend
entspricht, ist eine serielle Schnittstelle., Die Ausgabe erfolgt
als Einzelbits,die mit einem Startbit beginnen und mit einem oder
zwei Stopbits enden. (Bild 1)

Start 1 2 3 4 5 6 7 (8) StopSto
# o7

LITTTTTITTIT T

Schutzerde (Pin1)
Ausgang (Pin2)
Eingang (Pin 3}
Betriebserde (Pin7)
Bild 2. Der 25polige Miniatur-
13 D-Stecker der V.24-Schnittstelle

Eine logische Eins entspricht einer Spannung zwischen -3V und -15V,
eine logische Null entspricht einer Spannung zwischen +3V und +15V.
Der Bereich zwischen -3V und +3V ist undefiniert.(Siehe Bild 3)

Die Ubertragungsgeschwindigkeit reicht von 50 Baud bis 19200 Baud.
Die maximale Leitungslédnge betr&gt ca. 30m ist aber von der Baudrate
abhdngig. Groéfere Liangen sind mit eimem Modem zu erreichen.

¥ N ter © MARK I SPACE | MARK isncs

t
' 1
{ : t 2V
( + 3V ... 12y
ov
- 3v

1
1
1y - |
i

N
T

. : cee 12V
: i | — .y MAX.INPUT
; ! VOLL 25V

1% —]_!_. _1 " pu— v}
oV — ov
TRANSMIT DAlA
CONTROL SIGHALS RECEIVER DATA

Bild 3: Spannungspegel der V.24 Schnittstelle.



1.2 Pinbelegung der V.24 Schnittstelle

Im folgenden sind die wichtigsten Leitungen schematisch dargestellt:

Stift Nr. DIN Bezeichnung EIA Bezeichnung CCITT

R R Ty e T e I

2 D1 Sendedaten TD fransnit Data 103 >
P < 3 . D2 Bupfangsdaten -~ RD ‘Receive Data” ~  104° -
] E
E 3
] 4 S2 Sendeteil ein- RTS Request to Send 105 | ;._q
& schalten : ~
~ N o B
§ K5 M2 Sendebereitschaft CTS Clear to Send = 106 5 é

4
] o A -
8w 9 ;
© g 6 M1 Betriebsbereit- DSR Data Set Ready = 107 “ O
=~ 9 schaft ) £ )
g\ §‘ ¥ E—— ) —_ : =4
5 3 [T T R D et abdera TR RS 150alICTonT 5 3
£ i
TR < 8 M5 Empfangssignal- DCD Data Carrier Detect109 b
& & P
- pegel uog
]
T8 <t 15 . T2 Sendeschrittakt . TC fTransmit Clock 114 88
2 & von der DUE_ DCE S 5 o
L2 P 83
mom 17 T4 EmpfangsschrittaktRC Receive Clock 115 3 a
Qa a \ yon dar DUE IXE. : 0 om
3 8 2 8
o a 20 81.2Endgerdt betriebs-DTR Data Terminal ReadyiO8.2 aa
bereit |
22 M3  Ankommender Ruf : RI-- Ring Indicator 125
24 T1 Sendeschrittakt . . Transmit Clock 113 >
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PIN BESCHREIBUNG

2 TRANSMIT DATA
Serielle Daten werden {iber diese Leitung vom
Terminal gesendet. Logisch "1" ist LOW,

logisch "0" ist HIGH. Wihrend der Wartestel-
lung ist die Leitung LOW.

3 RECE_}IVE DATA
Serielle Daten werden iiber diese Leitung vom
Terminal empfangen. Logisch "1" ist LOW,

logisch "0" ist HIGH. Wdhrend der <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>