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GENERAL DESCRIPTION

Synertek Systems has two KTM-2 models. The standard KTM-2
with its low video frequency (3.6MHz) can use an ordinary
home TV as a video monitor. This keeps the user system
costs low. ‘

The KTM-2/80 has twice the displayable characters; however,
it must be used with a video monitor since the 80 character
lines have a higher frequency (7.2MHz). The KTM-2/80 is
functionally identical in every other respect with the KTM-2.
Throughout the remainder of this manual, KTM-2 will refer to
both the KTM-2 and the KTM-2/80 unless otherwise noted.

The KTM-2 keyboard consists of 54 keys which generate 128

ASCII characters and 128 graphic characters. The ASCII charac-
ters include upper and lower case alpha, numeric, special

and control. The graphic and alphanumeric characters can

be displayed simultaneously. This is beneficial in business
and industrial applications where annotated forms and graphs
are desirable. With KTM-2's relative and absolute cursor
addressing, graphs, game pieces, etc., can be placed and/or
moved about on the screen with a minimal amount of software.

The KTM-2 has two serial communications ports: the main port
used primarily with a computer for informat@on transfer and
the auxiliary port used primarily with a printer fo; hard
copy. The serial ports are full duplex ports allowing infor-
mation to be transmitted and received.simultaneously. ?he
serial format is comprised of a start bit, seven data bits,

a parity bit (for detection of transmission e;rors), and one
or two stop bits. The bit transmission rate 1s se}ectable
from 110 up to 9600 baud (bits per secqnd). Tpe elgbt baud
rates are selectable by three of the eight option switches.

i : dd or no parity;
Other switch selectable features are: even, o . :
interlaced or non-interlaced screen; line truncate or line
wrap around (to next line); and 60Hz.or 50Hz frame rate.



KTM-2 SYSTEM START UP Figure 1. KTM-2 Connector/Switch Assignments and Definitions
' — M
b = . L
cRpackaging — e B L Video§ 3
Option '
When unpackaging and carrying the KTM-2, care should be taken Switches Main Aux Power
to avoid damage from static electricity discharge, such as Port Port ,
walking across nylon carpets while in contact with circuit Jﬁi
components. Keep the KTM-2 in the anti-static bag provided .
when not in use.

Included with the KTM-2 are three connectors: a power (9 pin)
connector, a serial communication (25 pin) connector, and -
a video (coax jack) connector. Verify that the connectors ES?
are correct by mating them with their counterparts checking
for a snug fit. Visually inspect for integrated circuits
(IC's) and key caps that may have worked loose from their
socket during shipping. Press in any loose components and
the KTM-2 is now ready for operation.

' Power
Applying Power to the KTM-2

Pin 1. =12V (opt)

The KTM~2 power requirement is +5VDC +5% at 1.1 amps for the g' :gg
KTM-2 and 1.3 amps for the KTM-2/80 typically. When connecting 4° +5V
power to the KTM-2, be extremely careful not to reverse the :

power and ground leads, which may damage the integrated 5. +12V (opt)

circuits. This is critical when first soldering the wires pin 6 thru 3 on bottom g' ggg
to the power connector. Once the wires are soldered correctly, 8. GND
Fhe mechanical polarization of the power connector will prevent 9' GND
inadvertent reversal of power and ground. :

When wiring the power leads, be sure to use the pin numbering Video

shown in Figure 1 and not the numbering on the connector.
The connector numbering may not be in agreement. Any of the
+5V and ground pins listed may be used. NOTE: Only +5V
and ground are needed for KTM-2 operation.

Center conductor =-- Video
Outside conductor -- GND

When power is applied and no other keys have been depressed

.

since application of power, the alpha light (the LED next - ]
to the "ALPHA" key) will toggle on or off with each depression Main and Aux Port pin 1 GND 14.
of the "ALPHA" key. If this does not happen, remove power R 2' Tx 15.
and repeat the above procedure. - 3' Rx 16.
pin 13 thru 1 on top 4. RTS 17.
. . . . 5. CTS 18.
Connecting a Video Monitor to the KTM-2 —= = 6. DSR 19.
. . . @-’:.'.'.’.’.’.’.'ﬂ) 7. GND 20. DTR
There are two video signal levels available on the KTM-2. 8. 21.
The vi@eo signal is ground to 1.0V with jumper J6 in place pin 25 thru 14 on bottom 9. Rx* 22. Bell
(see Figure 1) and ground to 2.4V with jumper J6 removeq. 10. 23. DC
The video signal consists of three voltage levels, - 1. 24.
sync (ground), ngck_(also blanking), and white. 12. Tx* 25.
Figure 2 shows this in more detail. When purchasing a video 13.
monitor be sure that one of the above input si i
gnals .
adequate for proper operation. 18 * on Main Port only--these
two signals are not
buffered.



Operating the KTM-2 in Local Mode

Typical Composite Video Signal
To operate the KTM-2 in local mode (independently, without
connection to a computer), two connections must be made at
the main serial port. Once connection is the Transmit line
(Tx, pin 2) to the Receive line (Rx, pin 3). The KTM-2 only
displays the characters received on the Rx line. When a key
. ) 1s pressed, that character is transmitted (assumi CTS i
Blanking Video Information R asserted, explained below) on the Tx line.( Wighlzgecgi ;id
| Rx lines connected, the character is received and displayed

l 1.0V
' — on the screen.

. 0.4V
1.8V o 4 J_r’ _____ 0.0 Ground The other connection for local mode is to assert the Clear
Ground 0. 0Ve—ee—w —=—p——=—=—=——7—%= To Send line (CTS, pin 5) by applying greater than +3 volts
1 and less than +25 volts. This line informs the KTM-2 that
=% tbe computer @s ready to receive information. The KTM-2
Jumper J6 %EP%SEcé will wait until this line is asserted before transmitting.
removed : The cursor will stop blinking during this wait period. Since
the Request To Send line (RTS, pin 4) is always at +5 volts,
connecting it to the CTS line will make the KTM-2 ready for

local mode operation.

Figure 2.

2.4V —

In summary, connect Tx (pin 2) with Rx (pin 3) and connect
CTS (pin 5) to RTS (pin 4) at the main port only. Be sure
to wire according to the numbers shown in Figure 1 and not
to the pin numbers on the connector. The numbering may

not agree. With the two interconnections made on the main

- i i of a . >
WARNING: Never connect t?e Eg?cilfo 2251;223d§rom port connector, the KTM-2 is now ready to display characters.
modified TV that is not elec p trgnsformer Some The following sections will aid the user in accessing the
s oL a y KTM-2 features.

wall power by mean '
;igxgggsive Tg's are not isolated, and the chassis
" large electrical potential above ground) .

are hot (at a
i TM-2; the user may
‘s will not only damage the K ;
EgéZive electrical shocks. For the.abovg reasons, the
KTM-2's video signal should be applied directly 1into
a video monitor.
follow the manufacturer's
n the center con-=
d is the outside

cting the video moni?or, '
g?igcgggzz. Tge KTM-2 video 513221 ;iug
ductor of the coax connector. g
shield. | -
id monitor can be connected with the V}dﬁz g;gion
The 14 3 Before applying power, place all eig E Pt et
prgv1ded. he eight switch package on tpe upper le Sor
switohes (tdf in the ON position. If llne.pogerllzest té
of Fhe b place witch number 8 (the'swltc z ol o
as in B Pt the board) in the OFF position. pply pt er
the cort of T d now be a blinking cursor a
There shou’d 7 e adjustment of the

e KTM-2. . om )
to th of the video screen. S montrast, horizontal

top left side (brightness,
1 may be necessary . as been properly
rora Cate.) deo monitor f placed in a local

A the vi1i
hOld r etC. ) d PJhen - ;
it i ted that familiar
‘usted, it is sugges tor can become I _
mode : the oper; pefore connecting 1t

i o
ode (explained below) S L
$?th thepmany features of the KTM

to a computer.




KTM-2 FEATURES

When using the KTM-2 for the first time, the user should
demonstrate the following fedtures with the KTM-2 in the
local mode (explained in the previous section). All examples
assume the KTM-2 is in local mode.

Keyboard

The KTM-2 keyboard consists of 54 keys with gold-plated
quadfurcated contacts for high reliability and long life.

The keyboard scan incorporates two-key rollover. In addition,
any key with the exception of SHIFT, CTRL, and ALPHA when
held down for more than one half second, will automatically
repeat. When a key other than SHIFT, CTRL, or ALPHA is
depressed, the KTM-2 transmits the ASCII code corresponding

to that key at the baud rate preselected at the option switches.

NOTE: Before each character transmission, the KTM-2
checks that CTS on the main port is asserted.
If CTS (Main) is not asserted, KTM-2 will wait
for it to be so. This waiting is evidenced by
the fact that the cursor ceases blinking. When
CTS (Main) is reasserted, the character will be
transmitted and the cursor will resume blinking.

The special keys SHIFT, CTRL, and ALPHA modify the operation
of the other keys. When SHIFT is held down simultaneously
with another key, the character transmitted will be the
uppercase for an alphabetic key and the upper key legend for
all other keys.

When the CTRL key is held down simultaneously with another
key, which may be shifted, the KTM-2 modifies the transmitted
ASCII code into a control character. (See Table 1.) For
example, from Table 1, LINE FEED, CTRL J, CTRL j, or CTRL *
will move the cursor down, CTRL I will move the cursor right

once space, etc. There are many key combinations that will
transmit the same code.

When the ALPHA key is depressed, the ALPHA LED immediately
right of the key is lighted. If the key is depressed again,
the LED will go off. With each depression of the ALPHA

key, the ALPHA LED will change state. While the ALPHA LED
is }ighted, all alphabetic keys and the DELETE key are auto-
matically shifted to upper case. The non-alphabetic keys
are not affected. This type of operation is very useful when

communicating with a computer which expects to receive only
upper case letters,

Another special key is TAB/BREAK. When TAB is depressed
while SHIFT is held down a break operation is performed. The

Tx line is held in the SPACING state (>+3 volts) for 450 ms,
regardless of baud rate.

Table 1. ASCII Control Code Summary

ASCII
KEYS CONTROL CODE

DEPRESSED (Hexadecimal)

CTRL G 07
CTRL g
CTRL '
CTRL 08
CTRL
CTRL

-~

CTRL 09
CTRL

CTRL

~ e

LINE
CTRL
CTRL
CTRL

*- O

CTRL 0B

CTRL
CTRL

+ ~» R

CTRL L oc
CTRL 1 (alpha)
CTRL ,

RETURN 0D
CTRL M
CTRL m
CTRL -

13

42}

CTRL
CTRL
CTRL

won

CTRL 14

CTRL
CTRL

&t 3

ESC 1B

CTRL
CTRL

e

CTRL SPACE
CTRL @
CTRL SHIFT, RETURN

CTRL ALPHA

All Others

ACTION
TAKE BY
KTM-2

Bell output

Cursor back one space
(backspace).

Cursor right one space
(horizontal tab)

Cursor down one space
(line feed)

Cursor up one space
(vertical tab)

Clear display and move
cursor home (upper left)
(form feed)

Cursor to beginning of

the same character line
(carriage return)

Set DC low

Set DC high

Begin ESCAPE sequence
(see ESCAPE SEQUENCE)

Reset KTM-2, clear screen
and read option switches

Special--no output is sent
over Tx; local clear screen

Ignored



Any of the following combinations of keys, depressed simul-
taneously will cause the KTM-2 to reset, clear the screen,
and read the option switches.

CONTROL, SHIFT, @
CONTROL, SHIFT, RETURN
CONTROL, SPACE BAR

Special ASCII Codes

Several codes are not defined in the standard ASC;I tible.
However, these are defined as special gharacterg in the .
KTM-2 and are listed below. To transmit a special charii er,
special key combinations have been establlsheq. Thi fzh'zw1ng
examples, along with reference to Table A5, will make i

more clear.

CONTROL, ALPHA (local screen clear; no output is sent

- . » ER CASE UPPER CASE / CHAR. DISPLAY
over Tx line) KEY LOW
ESC 1B (ESC) Zg ;
. - 0D (CR)
Display Operation gggggN 20 (SP) 70 m
. . 0A (LF) 7E
The KTM-2 is a full-duplex terminal module. Serial data kiggAFEED NONE 7D +
reception and transmission are asynchronous and may occur DELETE 7F 5F <«
simultaneously. Transmission from the KTM-2 does not affect )
the video display. In normal operation, data transmitted Example: Depressing LINE FEED will transmit a hex 0A,
from the terminal is echoed (re-transmitted) by the computer,

whereas, if the SHIFT key were simultaneously
depressed a hex 7E is t;ansmltteq. Upon

receiving a hex 0A, a line feeq is Eefformed,
whereas a hex 7E would result in a "~" being

displayed.

and received by the terminal. The received data is displayed
by the terminal.

With the KTM-2 operating in local mode
from the KTM-2 will also be received b
on the screen.

+ all data transmitted
it, and displa
Y v played Depressing DELETE would.transmit a hex 7F.
If the SHIFT key were simultaneously depressed,
its character a hex SF is transmitted. The KTM-2 is not
€ cursor and the affected by receivipg a hex 7F.(See“Tﬁb%e-A5)’
However, a hex 5F will result in a "<" being

displayed.

As each displayable character is received,
image appears in the location occupied by th
cursor moves to the next location.

Note: 1If the cursor stops blinking or disappears,
CTS (Main) is not asserted. The computer is not

ready to receive from the KTM~2 or there is a

. c . Sequences
fault in the wiring, Escape q

i instructions
-2 i ble of responding to §evera1 ins
fos whi i ;g gggil control code is defined. Fortunately,
ig; Xgégl standard includes escape sequences for communi-

~ cating such instructions.

code ESC (ASCII 18) alerts the KTM-2
t character as part of an escape sequence

ASCII control codes received do not cause characters to
appear on the screen. However, many of them do affect the
KTM-2 in other ways as summarized in Table 1.

Additionally,

; the DELETE (or RUBOUT) code (ASCII 7F) is
lgnored.

The special control
- to interpret.the nex
and not to display 1it.
inning of a line, a backspace | R
at tge endgof the preéious 1in2. ALl KTM-2 escape segueggzzéeozggz than cursor agares COdé.
past the end of a line, the cursor is consist solely of the

: i iscussed separately in the next
ed at the beginning of the next line Cursor addressing will be dis
In and line feed are performed). section.

When a line feeq causes the cursor to be positioned below

the last line (below line 2 : 1 opera-
tion is performed. 3) of the display, a scrol P

will cause it to appear
When data is received
automatically position
(i.e., a carriage retu

i i le 2 may
scape sequences listed in Tab
in tht}zczédmggedzziezsing and releasing Ehe ESC k;yélggilowed
e initita , Notice that the case o -
i itional key. ite effect
X s In a scro i ine on the by a single addi .q., ESC R has the opposite
d%SPl?Y 1s shifted up one liné} °§ﬁ2a§i32'wﬁziﬁyw§s the first betic codes is 1mportagzé ihgt'lower case letters cannot
line is lost, and the line which was the second line becomes of ESC r. Also, ?imeﬁhe ALPHA LED is lighted.
the first line. 1n this way the cursor remains on the display- be transmitted whilé
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Table 2. Escape Sequence Summary

Sequence of Codes
Received by KTM-2

Action Taken
by KTM-2

ESC E

ESC H

ESC J

ESC K

ESC R

ESC r

ESC G

ESC g

ESC L

ESC 1 (alpha)

FORM FEED: Display is cleared to
spaces and cursor moved to first
position of first line (the HOME
position)

HOME: Cursor is moved to HOME

CLEAR EOS (End of Screen): Every
position on the screen from the current
position of the cursor to the last
position of the last line, inclusive,
is cleared to spaces. The position

of the cursor does not change.

CLEAR EOL (End of Line): Every
position from the current position

of the cursor to the end of the line
occupied by cursor, inclusive, is
cleared to spaces. The position of the
cursor does not change.

BEGIN REVERSE: All upper case letters
and all graphics characters received
subsequent to reception of the

ESC R sequence will be displayed in
reverse video.

END REVERSE: All displayable characters
received subsequent to reception of

the ESC r Sequence will be dj
in normal video. replayed

BEGIN GRAPHICS: Each displayable
charac@er received subsequent to
reception of the ESC @ sequence will
cause one of the graphic characters
(see Table A2) to be displayed.

END : i
mOdeGRAPHICS. Return to normal display

AUX ON: Auxiliary serial port trans-
Mission is enabled on-line.

AUX QFF=_ Auxiliary serial port trans-
mission jig disabled.

11

Table 2. Continued

Sequence of Codes Action Taken
Received by KTM-2 by KTM-2

ESC + RELATIVE CURSOR ADDRESSING

ESC = _ ABSOLUTE CURSOR ADDRESSING

Examples of ESC Sequences:

Data Received by KTM-2
(Starting from power-up
or reset)*

abcABC m
ESC R abcDEF DEF
ESC R ESC G ABCYZ m:‘
ESC G ESC R ABC ESC r ABC ESC g asc N “ I=I=IN

Displayed on Screen

* Note: ESC is the escape key.
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Cursor Addressing

Two special escape sequences are provided for absolute
and relative x-y cursor addressing, or positioning. Each
sequence consists of four characters:

Absolute Addressing Relative Addressing

l. ESC l. ESC

2. "=" Character 2. "+" Character

3. Vertical address 3. Vertical address
(one character) (one character)

4. Horizontal address 4. Horizontal address
(one character) (one character)

The decimal values corresponding to ASCII characters used
for cursor addressing are given in Table Al.

After reception of ESC =, the cursor moves to the HOME
position until the absolute cursor addressing sequence is
completed (i.e., two additional non-control characters are
received). At the completion of an absolute cursor sequence
the cursormoves to the line and column indicated in the '
sequence.

Relative cursor addressing causes the vertical di

Rela splacement

;pﬁlcgted tg bﬁ added to the current cursor'Verticgl address
ikewlse, the horizontal displacement is adde )

horizontal address. d to the cursor

Al} cursor vertical addresses are inter ret
while all cursor horizontal addresses aEe isge?gggigdzﬁédulo
40 fgr the KTM-2 and modulo 80 for the KTM-2/80 Modulo
implies that the cursor "wraps around." Attempéing to position
the cursor.beyond the end of a line causes it to "wra ground"
gzrzgi gzg;nntgg gftthe line. Attempting to positionpthe
w e bottom of the screen causes it "
" wr

:ggund to the top of the Screen. The vertical :gd ho?gzontal

ress characters are chosen from Table Al. Cursor addressing

will never cause a s ati
s croll op on ;
as follows: eration. The screen is addressed

Horizontal Address

Vertical

Address 1 2 3 4 5 .., 39 (79 for the KTM-2/80)

13

Cursor Addressing Examples:

Sequence of Effect

Codes Received on Cursor

ESC = SP SP . Cursor to HOME

ESC + SP SP Position unchanged

ESC + * , Cursor down 10 and right 12
ESC + 7 G Cursor down 23 and right 39

(or effectively, cursor up
1 and left 1 for a 24 x 40
character display)

ESC = 4 Cursor to line 12, column 20

Graphics Display Mode

When the terminal is in graphics display mode (after recep-
tion of an ESC G sequence), all non-control characters
received cause one of the special graphics characters to

be displayed on the screen. Table A2 displays tpe reverse
graphic character set. These characters are obtained by the
sequence ESC G ESC R. ESC r subsequently will reverse the

characters in Table A2.
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INTERFACING THE KTM-2 WITH A COMPUTER

Serial Communication Ports

The KTM-2 has nications ports, the main and
the auxiliary. Puts from the KTM-2 are TTL
voltage levels. The outputs, frop a 74LsS00 (u3), are not
in agreement with EIA RS232C serial communication spe01f}—
cation. However, the EIa RS232¢ requirements can be satis-
fied with Some EKTM-

2 changes (see Appendix A). The TTL signal
level outputs allow the KTM-2 to operate with a single +5V
Power source. Moreover,

. there are fey electronic devices
employing the EIa RS232C specification that will not also
accept TTL voltage levels, hence the modifications for
RS8232C may not be requireq.

Téquirements are shown below:

KTM-2 Asserted Not Asserted
Outputs 4,4 to +5.0 Volts 0.0 to +0.4 volts
Inputs

+2.0 to +25 volts =25 to +0.8 volts

Word Structure
—== Structure

The serial gatg POrts (Main i1i b
: and Auxiliary) transfer data _
and from the KTM-2 inp Standarq asynchronous mode. The trans

f one start, seven data, one parity

Stop bits if 110 baud is selected%- :
: : + (see ] i Switches)
the parity bit i held in the Section on Option

mark condition. When receiving
2 expects one start, seven data, one
Onhe or more Stop bits. More than one
treateq as idle Mmarking time. For both transmit

and receive , 4 Space ig g4 high TTL jeve] with mark being
a low TTIL level]. Also, the 1
the first data bit

€ast significant data bit is
Sent ang »

eceiveq.
Figure 3, Word Structyre
WORD STRUCTURE
+V (+5v) SPACE
-V (GND)_@%RK 01 1] 5 3| 4 516
& >
- =B
£ oo 5 % &
n 4 2 7 0

e e

15

Communications Protocol

de. Characters are
in full-duplex mo : nly as they
The KTM-2 gpe;aEE:ylare typed but aretdlsgligeisial{y accom-
transmitted a . f characters type 5
: splay © echo bac
are received. Di Ehe computer or the modgmtransmitted s imul=
pldshed oF hggl?gcters may be received an
the KTM-2. a

taneously.

ifies several
1ines, the RS232C standard specif
received data r

tively with
ontrol lines. The KTM-2 deals ac
handshake, or c

TR.
only two of these, CTS and D

¥, the KTM-2 checks that
I% it is not asserted, the

+il CTS is asserted.

i acte
Before transmitting agy(s?gé)‘
CTS (Main) is asserte LSO
transmission will not ©

i t ready to receive
- he piirs o8 o to the
. erations, t ) ot-ready status :
guilng ;izaiT;E2 communlcéESs(Egii)nline. By 5 e
ata.

i the DTR (Malr at all times.
computer by-lOZiglggserted condition (>+3V)
RTS (Main) in

signal CTS_
does not generate the CTiTM_EvS RTS directly

If the computer i rcumvented by wilring tely 10 milliseconds

ApEEEElGN OHR o= e Ao, 2iloW hefore transmitting the next

to Crs. If this ;Zn operations befo;enoied the Main Bomk

e cleartﬁgi character will b;a;%e A3

charact?;nzgnts are summarized 1n

pin assi

Port
AUX (Auxiliary RS232C) t

rd
f the AUX port is to g;neriteTi ?2
2 ' The AUX po
‘ ? gsterminal Sesséog-and disabled upon recep-
enab léstlgg ieception of i? ESThe AUX port always operates
enabled up s )

ower Main port.
e Obesg iaéé selected for the
at the bau

ta transmitted
i the Tx as da oo
e ion derimes ter and defin
The RS232C anvi?izzripheral) to the compu
na
from the terml

omputer to the _
smitted from the comp for connecting
line as data trans.nce the AUX port is fo
the Rx 11 i

: i d to make the
: ipheral) . : rt is designe

FEamhs (pir;zripheral: Egéscggputer. Therefore, the Aux
a printer o re

if it we is an output.
KTM-2 look as if lthe KTM-2 and the Aux Rx

on the Main port.

The most commo

transmitted To or
t is enabled, all datihe Aux port (see
While the Aux p?z also transmltﬁedK;;_z From the Aux port
P I : ;
From the ?TM gata received byrzczived from the Main port at
Figure A4).

ed with dat ; A lines
i i OR' . - the Main Rx and Aux Tx

is logically is reason ;

all times. For t_ simultaneously.

should not be actl
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{?ﬁeKngé §:an§mits data to the Aux device on the Rx (Aux)
line: ad (ge1ve§ data from the Aux device on the Tx (Aux)
ux) informs the Aux device of the KTM-2's ready

. Th

Switch-Selectable Options

TRUNCATE: In the
: : no-truncate m .
received ode of ope : .
automaticgiiz :ggzsgzstgﬁ character ling fgzézﬁ' iﬁeaKéﬁfg of
next line. I ance © cursor to the beginni
£ this is not desired, select gignt?gnggtzhiode

In this mode, all 1i
L lines are
No further data ig displaYedtggggit:d 3t _the end of the line.

other cursor Positioning comnm

of the number of 1j

ines, i i
Iﬂterlace should be uséd13§§§a51ng
E osppors (P-39 or P-40) bec
o flicker with other phosphgg

aon display resolution.
€éns having long persistence

:e the display screen may seem

PARITY: 1f pari i
N ty i
data will be selegteg by ooted, then the parity of transmitted

If no parity i by the Even/ogg : s

the markingystitieliﬁged' the parity bi:r;:ym:§licF Sgl?Ch'
i : ’ .

bitor idle time by a cgiguge lnterpreted as anneii?z stgp

©r which expects 7 bits of data.

This switch sele

used b i
Y some equipment tq q Cts even or odd parity,

ete . o
BAUD RATE: These syj Ct data transmission errors.
transfer rates SWltches select

. +  Additj one of ei
transmitteqd data woggtlonallYl if 110 bauglght standard data
Foi all other baud ratZtructure will includéstselegtedé.ﬁhe
only one stop bit S, the word gtr o stop bits.
. ucture will include

60/50Hz FRAME RATE:
rate. This is identj
Hence,.ln the Usa the

This ]
cal tgwtﬁgh Selects the television frame
frequency of the AC power.

S set i
5052 operationfor 60Hz and in Europe

Option Switches

These switches
are
reset. Altering th nly durj
. i i -
upon terminal operaiiswltch positionsngig?wer up and keyboard
NOTE: Look at SWitchgn Until the npext p have no effect
S to ower-up or reset.

down, is th de i j
’ e CLOSED ang OPEN ;gg?t?gnWhlch position, up or

Figure 4.

o~Jokd WK

5

Closed
Closed
Closed
Closed
Open
Open
Open
Open

Option Switches

CLOSED

No Truncate

No Interlace

No Parity
0dd Parity
See Below
See Below
See Below

60Hz Frame Rate

6

Closed
Closed
Open
Open
Closed
Closed
Open
Open

7

Closed
Open
Closed
Open
Closed
Open
Closed
Open

OPEN

Truncate
Interlace
Parity

Even Parity

5S0Hz Frame Rate

BAUD RATE

110
300
600
1200
2400
4800
7200
9600
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Appendix A. MODIFICATION FOR EIA RS232C VOLTAGE LEVELS

To prepare the KTM-2 for EIA RS232
U3, 74LS00, with a 1488 RS232 driv
and J8 per Figure Al. With these changes made, +12 volts

Must be supplied to the power connector, pin 5, and -12 volts
must be supplied to pin 1. Refer to the note below.

C voltage levels, replace
er and change jumpers J7

The +12 volt pin has a voltage range of +9 to +25 volts and

the -12 volt pin has a voltage range of -9 to-25 volts.
PpPlied may be anywhere between these values

h. RS232C specifications. The following is a

numbers and manufacturers of the 1488 IC.

to comply wit
list of part

Manufaéturer Part Number
AMD 1488
Exar XR1488
Fairchild uAl488
Harris HD1488
ITT ITT1488
Motorola MC1488
National DS1488
Raytheon RC1488
Signetics MC1488
Silicon ¢ $G1488
TI MC1488
NOTE: When wiring +12V, pe Sure to use the pin numbering shown
in Figqg

ure 1 page 3 and not the numbering on the connector. The

connector numbering may not be in agreement with the connector
shown in Figure 1.

Power Port

Cut trace on near side

Add Jumper

Auxillary Port

Remove 74LS00 &
insert 1488 or

equivalent

Main Port

Add Jumper

U3
“\\

Cut trace on far side

|

8

12
5

Ul

ilodifications Necessary for Full EIA Operation

rigure Al.
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Appendix B. ADDING BLANK SCAN LINES BETWEEN CHARACTER ROWS
Figure A3. Scan Line Jumper Locations

The KTM-2's character row consists of 8 scan lines, conse-
quently, Fhe rows are very close, This was done primarily
for graphlcs to allow the characters to connect in the
vertical direction. If more spacing is required between
character rows, one or two blanked line(s) can be added.

?his'is accomplished by making the jumper changes shown
in Figures A2 and A3.

J1l0

08 d \_J | oJ1s
A B

o

B

Figure A2. Scan Line Jumper Configurations
—_\\\,/f—_- _—\\_//‘"‘ N — = |
o T [\] 0 ——p [t
6F75 U26 000 [T

g_\o 79 u22 o 0
. u2| °lul
U2 Ul O O 09

A

MANAANANN MAAANAANAANAANAAL
This is the configuration of the KTM-2 initially.

J10 ==

60 o

], TN | T e
B0 §° o M\]
2 gb 1 U22 §° o | u2e

A o £

A e beonnnd T ©

J9
U2 ?\ Ul U22 Q O U26

This is the configuration for
one on bottom)

two scan lines added (one on top;
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Appendix C. PROGRAMMING THE KTM-2 FROM SYNERTEK BASIC (BAS-1)

Users of the KTM-2 who also have a SYM-1 with BAS-1 installed,
may find the following statements useful:

Function Statement

Clear Screen PRINT CHR$ (27)+"E";

Begin Graphics PRINT CHR$ (27)+"G";

End Graphics PRINT CHRS (27)+CHRS (103) ;
Begin Reverse PRINT CHRS$ (27)+"R";

End Reverse PRINT CHR$(27)+CHR$(114);
Relative PRINT CHRS (27) +"+"+CHR$ (V+32) +
Addressing CHRS (H+32) ;

Absolute PRINT CHR$(27)+"="+CHR$(V+32)+
Addressing CHRS (H+32) ;

Any of the above statements may be either used in a BASIC
program or executed directly in the Direct Command mode.

Note that a minimum 18 millisecond delay is necessary after

a Clear Screen statement before the KTM-2 Wwill recognize more
input. 1In the cursor addressing Statements, V and H are the
vertical and horizontal displacements for Relative Addressing
or are the display locations for Absolute Addressing.

Graphics characters, for example a graphics Plus sign, may
be output after a Begin Graphics statement by:

PRINT CHRS$ (112)

where 112 is the decimal ASCII value for the letter "p.»
As with other BASIC statements, these statements may be

grouped in For ... Next loops with variable arguments to
generate complex graphics.

USERS NOTES

25
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Figure AS5. Video Output Schematic
Figure A4. KTM-2 Serial Communication Schematic

~\ RTS (Main)
e
\\kEX(Maln) +5V
e
. Aux Enable -
7
R20

6
74022

KTM-2 Ready

Sync

+5V

Blank

Video Video Out

.~ DTR(Aux)
™~

- CTS (Main)
AN

“\\_Bell Enable
/

NOTE: U38, U37,
and LM1489 are
open-collector

devices.

7405
0SC.

\V4
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Outline Drawing

Figure A7.

Component Layout

Figure A6.
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SHIFT, I
B ol - et | =
a
e Al. Cursor Addressing Codes | 50 710
A
ADDRESS OR A H :B 51 E e
DISPLACEMENT ULl ADDRESS OR ASC
VALUE DISPLACEMENT II ADDRESS OR ASCII
VALUE DISPLACEMENT B R
0 VALUE 42 52 :
SPACE 27 "
1 ;
! 54 ¥ C S
5 28 . |
_ 55 W 43 53
e 29
3 4 - 56 X
2 3 3 ? 58 Z * o4
32
6 . @ 59 [ E U
7 33 A
' 34 60 \ 45 | 55
: ( g B 61 ]
3 iy c 62 A F Vv
10 - 36 D 63 - 46 56
37 ‘
AL + B 64 HEX 64
12 38 i G W ‘
comma 65 a 47 57
i - 3 G 66 b
1 40 x
4 T ) o[ ] B -
T / ! 68 a e =8
16 42 - .
2 J 69 e ;
17 43 I Y . 3
1 K 70 £ _. 9 19
18 44 49 59
3 M ) | >
20 46 72 h JT z AN i
e 4 i N 73 i 4A Sk ]
7 SHIFT,
22 > 48 ° 74 ) —- L K Escm
6 P 75 k K A 8
23 - 49 4B 5B
24 50 Q 76 1 SHIFT,
25 5 51 R 717 m L \ { SPACE
. TC
9 S 78 n 4C sc o
26 ! 52 m 29 & SHIFT 4
53 M ] m MLEES
U
Th D D
RE?‘U%SCI; code HEX g i = )
N simultan may be : . : SHIFT
eously achieved by depressing SHIFT and )
. H N LINE FEED .
GE 3 ‘

SHIFT,
DELETE

SF

O

g
N
.@

'y
n

il

Graphic Characters
he following seqguence: ESC G)

(Obtained by t

Table AZ2.
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LS

Table A5. KTM-2 ASCII Character Se:
‘CONTROL NORMAL
Q CHARACTERS DISPLAYED CHARACTERS
.B O 1 2 3 4 5 o 7
o Smel @ | P || P
' P11 [AfQ]alg
2 "lz|B|R]|b]|r
3 SET
Xl #|l3|cec|ls]|c]s
4 SET
S
»[5|E|JU|e|u
o
&d|le | F[Vv]+$]|v
7 | BEL
L 'l17|a|w w
& | BACK
GPACE Cle|[H]X]h|x
o | CURSO
Y | RIGHT Y s | I |Y|ti]y
a | LINE
FEED * s J 1233
g | CURSOR
up ESCAPE ] + 5 K C k. r
c | Form
FEED > (<L |IN| U [
CARRIA
D | RETURNE ~l(=[(M|1|m ]
E
* >IN n |~
E
/|2 10 |« | o [nowe
All unused contrp]

significant b
= i t
LSB least Significant gyze
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Table A6. KTM-2 Specifications

Physical Characteristics

Width 16.0 in (40.0 cm)
Height 1.5 in ( 3.8 cm)
Depth 6.75 in (17.1 cm)
Weight 32 oz (900 gm)

Connectors

ini tor
i iniature rectangular connec .
25 B iy C Cannon DB25P or equivalent

Mating Connector:

i :niature rectangular connector
) BN P ing Conn Sourian DE9S or equivalent

Mating Connector:

Mating audio connector: gwitchcraft 3501M or equivalent

Environment

Power Requirements:

mps max for KTM-2
i s max for KTM-2/80

50 ma
-50 ma

+5V + 5% @1.
@ 1.6 amp

+12vV (optional) @
-12v (optional) @

Video Signals

With Jumper 6 Without Jumper 6

Voltage Levels

gnd gnd
SYNC 3 - 5 Volts .8 - 1.0 Volts
Black and . y
Blanking 5= 1.0 Volts 2.3.- 2.5 Volts.
White 0.

Main and Aux Port Signals

L Voltage Levels
Definition Logic Levels Min. Max.
— — ==‘E;;g* 0.0 +0.4
Outputs ——*655‘—* +2.4 +5.25
R
- +0.
Inputs Zero 250 —~"
—_ +25
except Rx t"'EHE* +2.0
pin on Main Porgy 5.0 10.4
Rx (Main) __'Zero 2°4 —
Input One +i. .




Tabl
€ A7. KEYBOARD TERMINAL MODULE

MATERIALS LIST

Qty.
per
KTM 2/80 Part Number : L
Description Ref. Designation
1
) SYP6502 cpU
L SYP6522 via ud
2 SYP23lZB CPU, Video U7
. 1 SYP2316p ROM, Character U22, U23
1 SYP2114-3 ROM, Character U22
1 1 RAM uls, ulé, UL7
1 7408 Uls
3 1 7420 Gate, AND U30
5 1 74109 Gate, NAND U3z
> 74157 J-K Flip-Flop  U25
2 o-1 yio, ull, Ul
1 74166 Multiplexer U13: Ul4
1 1 8-Bit Shift u27, U28
1 74LS00 Register
2 1 74504 Gate, NAND U3
2 2 7493 Gate, Inverter U3l
1 AM8304 Counter us, U33
2 2 Port, u34, U35
5 ) 7405 Bi-directional
1 7407 Gate, Inverter u3sg, U4l
1 : 74197 Buffer u36, U37
3 : 1489 Counter U26
1 > 1R, 4w, ¥54 Buffer U4
1 [ ] .
Re
1 X lOKQ:%W,iS% . S%Stor R5, R6, R13
1 esistor
10 10 2309'%W,15% Resiot R3
08, 4w, t or R17
rTS% Resistor r2, R10, R11l

_//

R15, R16, R20
R21, R25, R26
R30

37

Part Number Description Ref. Designati
KTM 2/80
1 3009, %W, 5% Resistor R29
6 6 3.3KQ, kW, 5% Resistor R1, R4, R7, R9
R23, R24 :
1 1 6809, %W, 5% Resistor R18
1 1 75Q, %W, 5% Resistor R19
1 1 30pf Capacitor cl7
7 7 10uf, 25V Capacitor ci,c5, €6, C7
c8, C9, Ci10
.01uf, 50V Capacitor c2, Cl2, Cl3
cl4, C15, Clé6
PN2222 Transistor Q1
IN914 Diode CR1
ITT/Cannon Connector, 25-Pin"MAIN"
DBP25SAA |
Connector Corp. Connector, Audio "V*"
107E65-4
ITT/Cannon Connector, 9-Pin "POWER"
DEC-9PAA
Keyboard. KBl
Alco CYs-8 pip Switch, Sl
. g-Position
Litronix L.E.D. CR2
RL 4850
Crystal Y1l
PCB
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Figure AS8.

Local »
1 Mode Trouble Shooting Flowch
art

APPLY POWER

(+5v

)

TO KTM-

2

?f

ALPHA

LED BLINKS® YES

ON & OFF WITH
PRESSING OF
ALPHA
1] KEY 1"

DISCONNECT &
REAPPLY PR

.

SOME OTHER KEY ¥
PR AS
PRESSED AFTER APPLICA-

CHARACTERS
APPEAR ON
MONITOR WHEN
KEYS ARE
PRESSED

YES

I

NO

DISCONNECT PWR REAPPLY

AND CONNECT
VIDEO MONITOR

POWER

A KEY WAS PRESSED
AFTER APPLICATION
OF POWER

REAPPLY

BLINKING -
CURSOR IN
UPPER LEFT OF

VIDEO
SCREEN.

BRIGHTNESS,
CONTRAST,

HORIZONTAL
HOLD, ETC,

DISCONNECT POWER &
CONNECT Tx WITH Rx &

POWER

NOT TO CONNECTOR.

NECTOR IS ON THE MAIN PORT.

CTS WITH RTS ON
MAIN SE-I ' PORT

S
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