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This Quick Reference contains brief descriptions of the Midnight
Ultimate Keyer (MUK) displays and operating procedures and
controls.

The product and display images shown herein are current at the
time of this writing (MUK _02_00A). Future releases may change
appearance and content.
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Revision History:

2017 MAY 05 Initial release. Synced with MUK_01_OOF

2017 AUG 24 Revision A. Added encoder mode select
and head phone audio.
Synced with MUK_01_01B.

2017 NOV 12 Revised to include V2 firmware features
and Option Card.

Additional Reference Information

MSNA Tutorial 10 - Audio Filter Testing
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1. FEATURE OVERVIEW

Very Compact Design ... Attractive 4.5"W x 1.5"H x 3" all black enclo-
sure.

Bright LED Display ... Four, seven-segment characters with center colon.

Simple, Intuitive, and Flexible User Interface ...

e Unique 4-character display guides you using an extended charac-
ter set, blinking characters, and varying character brightness.

e Rotary control with push switch for setup and speed selection.
e FEight push-buttons for message selection and setup functions.

e Serial interface for optional terminal: for keyer control and key-
board keying; full color display (with touch screen) for keyed text
and setup menus.

Seven Keyer Modes ... lambic A, lambic B, Dot Preferred, Dash Pre-
ferred, Ultimatic, Semi Automatic (Bug), and Manual (Straight).

Keying Rate ... User selectable from 5 to 50 WPM in 1 WPM steps, cur-
rent rate is displayed briefly when changed.

Side Tone Generators ...
e One for operator alerts (3.0 KHz).
e One for keyed text (0.5 - 9.5 KHz, operator selectable).
e Built-in, miniature, Piezo speaker ( can be muted).
e Headphone/external speaker output available.
Nine Message Memories ...
e General messages 1 - 7 (non-volatile, 63 characters max).
e MY CALL (non-volatile, 15 characters max).
e THEIR CALL (volatile, 15 characters max).
e [nput from CW paddles and/or optional terminal.
e Limited editing aids available during input.
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Embedded Message Control Functions ...

Unlimited message chaining.

Message nesting to four levels.

Change keying speed.

Insert time delays with displayed countdown (00:00:01 to
18:12:15).

Serial number generation and maintenance.

Practice Modes ... Improve your Morse code keying and copying skills.

Keyed text displayed with timing indicators.
Groups of five random characters generated and displayed.

Choose from all alpha, all numeric, alpha-numeric mixed, and se-
quential alpha.

Optional terminal can capture random text for grading.

Headphone Audio ... Audio output for private listening and/or external
mixing with receiver audio.

Tune Function ... Initiated and terminated using the paddles with a spe-
cial control code.

Option Card ... An optional Option Card adds the following features:

PCB-mounted connectors eliminating the wiring harnesses.
Boat Anchor Keying (grid blocking or cathode)
High-current keying (up to 2A)
An audio channel

o Mixes keyer side tone with transceiver audio.

o Independent volume controls.

o Audio amplifier

o DIP-switch configurator

CW Audio Band-Pass filter.
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2. GENERAL DESCRIPTION

Push Buttons Rotary LED
& Speaker  control Display

Block Diagram,
Basic Midnight
Ultimate Keyer Controller

3.3VLDO
Voltage 2x5 Male
Regulator H
g eader 10-Conductor

Ribbon Cable

Standard Audio Audio
Keyin Out Volume
yine i (Phones) Control

Midnight Ultimate Keyer
3:-'"""' ==

0.1 A BQV
Maximum

Stereo Stereo Barrel Stereo Trim-pot

\.

The main components of the basic MUK are shown in the block
diagram. The following briefly describe each of them.

1. Controller A 16-bit, 16 MIPs micro controller that
processes input from other components
and generates Morse Code, displays, and
ASCII characters.
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2. Rotary Control Rotary control with detents and push-

3. Speaker

switch. Used to select displays and set
parameters.

Small Piezo speaker for sounding Morse
code (side tone) and operator alerts
(BEEPs).

4. Push Buttons An array of eight pushbuttons organized as

5. LED Display

two sets (rows) of four. One button from
either row is pressed to select messages
and other options, two buttons, one from
each row, are pushed simultaneously to in-
put commands.

Four-character, seven-segment LED display
with center colon. A special font set is used
to display a full character set (see Appendix
D).

Five connectors mount on the back panel and are connected to

the front panel with a wiring harness made from a 10-

conductor ribbon cable with a 2x5 pin female connector that

mates with a male connector on the back of the front panel.

The connectors on the rear panel are as follows:

1. Power

2. CW Paddle
3. Serial Int.

2.1mm coaxial power connector. Power re-
quirements: 9to 15VDC @ 150 ma.

3.5mm stereo connector for paddle input.

3.5mm stereo connector for Serial interface
to an (optional) ASCIl terminal. TxD is wired
to the tip, Rxd is wired to the ring. The

Quick Reference
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voltage levels are GND (MARK or 1) and +3
V (SPACE or 0).

4. KEY RCA jack for buffered output to key the
transmitter. Will key any modern, solid
state transmitter, interface converters will
be required for cathode and grid-block key-
ing. "Key down" is indicated by GND level
(2N7002 is ON).

5. Headphones 3.5mm stereo connector for headphone
audio (0 to 3V P-P).

When the Option Card is added, the rear panel is replaced
with a new panel that accommodates two additional con-
nectors and a slide switch. The connectors are moved to the
option card and are all PC mount connectors. The option
card connects to the front panel with a ten-conductor ribbon
cable with a 2x5, female IDC connector at each end.

Four of the connectors function the same as those on the
basic MUK as described above.
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FRONT

PANEL

Block Diagram,

f Push Buttons
& Speaker

Control

Midnight

Ultimate Keyer

With Option 3.3VLDO

Card

Controller
Voltage 2x5 Male
Regulator Header

10-Conductor
Ribbon Ca

Display

2A, 12V
Maximum

.

RCA Stereo Stereo Barrel Slide

5VLDO
%. 5 6-Conductor Voltage
% |27 Ribbon Cable |\ Audio Band % & Regulator
S |2 N ST
g & Pass Filter =8 o .
2 (Daughter Board) |~ T S 3
. 'n O
Option Card* & T
2x3 Male
Header
High- ial W Fil Audi B
ig cw Seria DC CW Filter udio Audio In oat
Current paddle ASCII Power Bypass Out (Xceiver) Anchor
Keying Terminal Switch |(Phones) Keying

Stereo

+140ma, 400V

Maximum

Stereo RCA y

The first three connectors function identical those in the
basic MUK. described above. The switch and other five con-
nectors function as follows:
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4. KEY

5. Headphones

6. Filter Bypass

7. Audio In

RCA jack for buffered output to key the
transmitter. A PNP power transistor has
been added in series with the key line to up
the maximum current rating to 2 amps.
3.5mm stereo connector for headphone
audio (0 to 5V P-P) driven by the audio
channel's audio amplifier.

Slide switch to enable and disable the CW
audio filter in the audio channel.

3.5mm stereo connector for audio from the
transceiver, fed into the Option Card audio
channel.

8. Boat Anchor keying RCA jack for keyer output is opti-

cally isolated and can be used for cathode
and grid-block keying rated for a maximum
of 400 volts.

Note that any of the keyer output options will usually work
with modern, commercially available transceivers.

Quick Reference
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3. QUICK START

WPM . MIDNIGHT ULTIMATE KEYER *

AD7JT — N2APB

This section briefly describes MUK installation and basic opera-
tions. Only the minimum operations required to "get on the
air" are described, later sections contain detailed descriptions
of these and more advanced operations and setup procedures.

1. External Connections
a. If used, connect the optional ASCII terminal to the se-

rial interface connector. The RxD level (to the keyer)
must be restricted to 3.3V or less.

b. Connect a CW paddle to the CW Paddle connector.
By convention, tip is DIT and ring is DAH (a command
is provided to reverse this if necessary).

c. Connect power to the Power connector. Limit volt-
age range to +9 to +15 VDC.

2. Power On Sequence

a. If the Optional ASCII terminal is to be used, set its
serial port baud rate to be the same as the MUK.
(Note, the MUKs default baud rate is 38,400 bps.)
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b. Observe a "Splash" screen on the op-
tional ASCIl terminal identifying the
product, firmware version, and serial in-
terface baud rate.

c. Observe the firmware revision number
(e.g., 200a is Ver 2.00, Rev A) displayed

on the MUK display (at full intensity) and
"GO" sounded in Morse code

(e o —— ),

d. Without Option Card, observe the dis-
play change to _go_ at half intensity in- m
dicating the keyer is ready for normal operation.
With Option Card, observer the display change to

go: A indicating the audio channel
functions are available.

3. Verify the Rotary Encoder Mode

a. Turn the control knob counter clockwise (CCW) until
you hear BEEPS from the speaker.

b. Verify that the display shows _go_ or "go: A". If,
instead, it displays the current baud rate (e.g.,
b384), the firmware is interpreting the knob rota-
tion backwards.

c. If necessary, follow the procedure under ENCODER
MODE (Section 15) to change the encoder mode.

4. Set the Keyer Speed (WPM)

a. Press and release the control knob once to switch to
normal operating mode Note the display is now at
full intensity.

Quick Reference Page 13 of 51 Midnight Ultimate Keyer




b. Press and hold the control knob in while
'3
you rotate it to set the keyer speed to
the desired rate (WPM). The default rate is 24

WPM. The keyer speed can be set to any integer
WPM from 5 to 50 WPM.

c. The default keyer mode is Ultimatic with the paddle
NOT reversed. Later sections will describe how to
change these selections.

5. Begin Operation
The MUK is now ready to key your transmitter.

a. Connect the KEY output to the KEY input of your
transceiver. Observe the maximum rated voltage
and current for the selected key interface.

b. Enter text with the paddle and

observe the text being displayed m
on the MUK display as the text

is keyed. As each character is keyed, the displayed
characters are shifted left one position and the new
character is displayed in the far right position. Note,

in this mode, spaces between words are not dis-
played, just the "printable" characters.
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c. When the optional ASCII ter-

minal is used, set Caps Lock CL L
and enter text from the key-
board. Text will be displayed
as it is keyed but will not be
transmitted until the end of a
word when SPACE or ENTER is
entered. You can edit keying
mistakes within a word. Spac-
es between characters will be
displayed.
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4. CONTROL FUNCTIONS

There are generally more than one way to perform MUK func-
tions. This is to accommodate user preferences and in anticipa-
tions of more minimal MUK configurations. For example, it
would be possible to configure a MUK with no push buttons
and no rotary control and control and operate solely from the
optional ASCII terminal.

4.1 ROTARY CONTROL

The single, rotary control knob is used to change displays and
enter or select operating parameters such as WPM and keyer
mode. Appendix B is a map of the MUK control states listing
the functions and displays for each state. This map is navigated
using the control knob.

On the map's top row (0) all of the displays are dimmed to half
brightness. In this row, rotating the control knob will traverse
the row left (CCW) and right (CW). Pressing and releasing the
knob will sequentially cycle through the lower rows in the same
column. Leaving the last (lowest) function in a column will
switch to the top function in the same column.

Many functions below the map's top row are used to make se-
lections and enter operating parameters. The display identifies
the current selection by blinking its current value in the display.
In these cases, rotating the control knob will change its value.
A new selection will be entered the next time the control knob
is pressed.
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---NOTE - - -

The keyer speed (WPM) is adjusted by holding the control
knob in while turning it. The speed may be adjusted at any
time regardless of the current MUK control state.

The control function map in Appendix B provides basic infor-
mation about each function and the associated display. Follow-
ing sections describe the functions in more detail and outline
the procedures to activate and use these functions.

4.2 PUSHBUTTON CONTROL

Many operations can also be performed using only the
pushbuttons (see Appendixes C and G). The most basic
pushbutton operation is the selection of a stored message
(macro) to be played. Each of the pushbuttons is associated
with the macro number identified by the legend on the front
panel just below or above the pushbutton. Button presses are

shown in braces and very bold text. For example {MC} indi-
cates pressing and releasing the button labeled "MC".

There are a number of 2-pushbutton combinations that per-
form the same or similar operations as performed by the rotary
control. These are shown in braces and very bold text. For ex-
ample: {4-6} indicates that pushbuttons 4 and 6 are to be
simultaneously pushed.

4.3 HOTKEY CONTROL

In many cases an operation can be performed by including the
associated hot key in a stored message. In the following de-
scriptions of these operations, the associated hot key/special
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character is shown in square brackets and very bold text. For

example: [F4] for function key F4 (special extension code
0x83). Note, special extension codes and hot keys are defined
in the appendices.

4.4  ASCIlI TERMINAL CONTROL

When using the optional ASCII terminal for setup functions, the
MUK will generate and display menus in response to requests
from the terminal user. These menus use a few special control
codes intended to be used with the MSNA operating in Direct
Terminal Mode (2). On most any other ASCII terminal (or ter-
minal emulator app running on a PC), many of the functions will
still work but the screen format will not be the same and the
special control codes will probably be displayed as unknown
character codes.

When using the MSNA as the ASCIl terminal, many operations
can be completed using the touch screen, without needing a
keyboard. The menu system implemented in the MSNA is very
flexible and most any menu line can generate the character
code indicating the selection of that menu line. There are a
significant number of other advantages to using the MSNA as
the optional ASCIl terminal with the MUK. JESERREEEEE
The following sections assume the MSNA is PSS

= (C_K)Select Keyer Type

used as the optional ASCII terminal. ™ (C_RISelagtiNITIE Ml

- (C_W)Set Keyer Speed
4 - (C_#)Set Serial Number

Keying [CTRL-M] on the keyboard (or [ERCEIERSSIEREEEES
touching Menu on the fixed buttons at the ISR
bottom of the display) will bring up the main g
menu on the terminal's display. Sub-menus

are selected by touching a line or by keying |t
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the number in the first column of the line. Appendix B includes
a number of screen shots of sub-menu examples.
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5. NORMAL OPERATION

Normal operation was previously covered, this section adds
some detail to that brief description.

A. After power on, observe the
_go_ or go: A display and
sounded "go" in Morse code.

B. Observe that the display
scrolls left as each character is
entered and displayed in the
right-most column. Inter-word
spaces are not displayed. Press
and release the control knob
and note the display changes to
full intensity indicting we are in
the normal operating state.

C. Rotate (press and rotate
with Option Card installed) the
control knob CW to increase
the keyer speed [CTRL-UP]
and CCW to decrease the keyer
speed [CTRL-DOWN]. New
WPM values are displayed for
about one second.

D: Touching the top line of the
MSNA display brings up a nu-
meric keypad for entering nu-
meric values without a key-
board.

Al:

A2:

Bl:

B2:

B3:

24 WPH 087 §=

[7)[88]F+]

OEES
AEEY
COREH

~Esc 1 rMenu 1 Frx 1 FSetur 1
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6. SERIAL NUMBERS

Many contests require QSOs to be serialized and the serial num-
ber to be sent as part of the required exchange. The MUK has a
number of functions to generate and maintain serial numbers.

A. From the normal operating
state, press and release the
control knob and observe the
serial number displayed with
the 3-digit serial number blink-
ing. Rotate the control knob to
change the serial number [+]

{4-6}and [] {4-7}.

B. Press and release the con-
trol knob to set the serial num-
ber and return to the top row.
___Or___

Press and hold the control knob
down for more than one se-
cond to reset the serial number
to 001. c

C. All together there are four @ e@ /®/@

pushbutton combinations to
perform S/N operations.

| S/N PUSHBUTTON FUNCTIONS |
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7. SENDING MESSAGES (MACROS)

A. To play a message (macro), . .
stored in non-volatile memory, A: and B:

press and release one of the
eight buttons {7} [F1] through @ @ @ @
{7} [F7] and {MC} [F11]. &

[F11] [F71 F6] %

B. To play back THEIR CALL
stored in volatile memory, sim-

ultaneously press and release @
oo oNoNo

[F4] [F3] [F2] [F1]
I SEND MACRO PUSHBUTTON FUNCTIONS I

24 WPM E 088 5= NZAPB
MACRDOS

K18 BEACON DE § 5988 &
ENN INAZ BT NAME DAVE - ..
F48 SNN #

SNN # TU

RESE

ORZ TEST DE HKTEST

Cu TEST CO TEST DE HETEST
ADTIT

NZAPB _

—Esec =1 r Menu 1 — Fnx — rSetur ™

[CTRL-F] or touch Fnx to list
all macros
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8. ENTERING MY CALL

A. Rotate the control knob
to navigate to the Fn display.

B: Press and release the con-
trol knob and observe the
macro number blinking.

C. Rotate the control knob
CW until the blinking number
is MC [CTRL-F11]
{MC}. Press and release the
control knob and observe the
blinking stops.

D. Key in your call sign. If
you make a mistake, rotate
the control knob CCW

[BACKSPACE] to back
up and re-enter.

E. Observe that a space (un-
derline) is added and a "W"
(- ==)is sounded indicating
the inter-word space.

F. Press and release the con-
trol knob {2-6} to save the
macro in EEPROM. Rotate
the control knob to return to
operating mode. Press and
release {MC} [F11] to key
your call.

G. Note the display will flash FnmQC before keying My Call.
The keying will scroll the display to the left. If there is no My
Call entry, FnmC will remain displayed and nothing will be
keyed.
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9. ENTERING MACROS

A. Rotate the control knob A: and B:
to navigate to the Fn display. (see above)

B: Press and release the con-
trol knob observe the macro
number blinking.

C. Rotate the control knob
CW until the blinking number
is 05 [CTRL-F5] {3-7}
{5}. Press the control knob
and observe the blinking
stops.

D. Key "CQ".

E: Key "CMA", oops, extra
inter-character space.

F: Rotate the control knob
three detents CCwW
[BACKSPACE]x3.

G: Key "Q DE".

H: Press {MC} [F11] twice
to insert your call twice.

I: Key "K".

J: Press the control knob to

end and save the macro
[ENTER] {2-6}.

F. Rotate the control knobl
detent CCW {2-6}. Press

{5} [F5] to call CQ.
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10. CAPTURING THEIR CALL

A: In operating mode, key
"N2APB".

B: Press {4-MC} [ALT-
F12] to capture the last
word keyed as Their Call.

C: Rotate the control knob
one detent CW, press the
control knob once, rotate the
control knob to select macro
6, and press the control knob
once to start recording

[CTRL-F6] {3-7} {6}

D: Press {7-6} [F12] to en-
ter Their Call in the macro.

E: Key "DE" and press {MMC}
[F11] to enter My Call in
the macro.

F: Press control knob once
to end macro entry {2-6}
[ENTER].

G: Rotate control knob one
detent CCW to go to operat-

ing mode. Press {6} [F6] to
play back the macro.

H: Continue by keying the
rest of the exchange.
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11. REPEATING MACROS/BEACONS

Inserting Fio (Appendix F) followed by a decimal number will
cause a pause in processing the macro. Doing this in a repeat-
ing macro will result in the macro being transmitted repeatedly
with a pause after each transmission equal to the value of the
number following the Fy in seconds. The pause duration can
be any time from one second to 65,535 seconds (18:12:15).
The macro will be terminated by any keying from the paddles
or the keyboard.

The Fyo can be generated with {3-8} or [F10]. The pause du-
ration must immediately follow the F,o, no spaces. The decimal
value accumulation starts immediately after the F, and stops
with the first non-decimal digit character.

For example, the following macro broadcasts its message at 10
WPM every 15 minutes (900 seconds):

{}[F1]......... "Fy10 BEACON DE F,; F;,900 F;"

The Fy; inserts the content of the MY CALL macro in the text
stream and should contain the station's assigned call sign. The

F11 can be generated with {MC} or [F11]

The Fq sets the keyer speed to 10 WPM until the macro is ter-

minated. The Fg can be generated with {2-7} or [F9]. During
the pause, the display will display the time remaining before
the end of the pause. Depending on the amount of time re-
maining, the display will show either "HH:MM" or "MM:SS".

Quick Reference Page 26 of 51 Midnight Ultimate Keyer




12. MACROS FOR CONTESTING

The following sample macros perform common functions used
during contests (and DX hunting). Note that "#" sends and in-
crements the serial number.

Responding to CQ TEST:

{MC} [F11]...."aD7JT"
{#[F4]. ........ "5NN # TU"

Enter "#" with {4-5} or [#].

Calling CQO TEST :

{7} [F7]....... "CQ TEST CQ TEST DE F,; F;; TEST"
{6} [F6] .......... "QRZ TEST DE F,; TEST"

{3} [F3].......... "Fo40 5NN #"

Enter "Fy" with{2-7} or [F9].

Push {3} after keying calling station's call sign. Their call sign
will be sent at the then current WPM setting, the RST and S/N
will be sent at 40 WPM.

Press {4-7} [-] to decrement S/N before responding to a re-
quest to repeat the S/N.

Calling CQ TEST during quiet times:

{5} [F5] ........... "F,F105F5"
Enter Fy with {3-5} or [F10].

Macro 7 will be transmitted repeatedly every 5 seconds until
the operator starts keying which terminates the macro.
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13. SIDE TONE

There are two tone generators, one for operator alerts and one
for the transmit (Tx) side tone. The alert tone frequency is fixed
at 3 KHz, the Tx side tone frequency can be varied in 500 Hz
steps. The Tx side tone can also be turned off when using your
transmitter-generated side tone.

A. Navigate to the Side Tone -
functions and observe the A: Sr‘en
current frequency setting

(/100).

B. Press once [CTRL-T] B:
and observe the frequency
value is blinking. Rotate the
control knob CCW to reduce

the frequency (minimum =
500 Hz).

C. Rotate the control knob
CW to increase the frequen-
cy (maximum - 9500 Hz).
Use the paddles to hear the
tone, it will not be transmit-
ted.

D. Press once to display
on/off status of the Tx side
tone.

E. Rotate the control knob
[ESC] {7-MC} to toggle
the Tx side tone on and off.
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14. KEYER AND PADDLE MODES

A. Navigate to the keyer mode
functions and observe the current
settings (Ultimatic and Normal)

B. Press once [CTRL-K] {3-6}
and observe the keyer mode indi-
cator blinking.

C. Change the mode by rotating
the control knob {7} through { 7}.
There are seven modes as shown
on the right. You can test the
keyer mode before finalizing your
selection. Press once to save the
selection and advance to the pad-
dle mode function. If you hold
the press for over one second, the
keyer mode reverts to the previ-
ous mode before advancing to the
paddle mode function.

D. Press once [CTRL-P]
{7-7}and observe the paddle
mode indicator blinking.

E. Rotate the control knob
{7} and {Z}to toggle the paddle
mode between Normal and Re-
versed. You can test the paddle
mode before finalizing your selec-
tion. Press once to save the selec-
tion. If you hold the press for
over one second, the paddle
mode reverts to the previous
mode.

. FST

Paddles Normal

o. [EPRSlH

lambic-A

lambic-B

Dot-preferred

Dash-preferred

Ultimatic

C6.lxfa il

Semi-auto (bug)

R
C7.lafulull
Manual (straight)

D.

.. (TSI

Paddles Reversed
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15. ENCODER MODES

The firmware may interpret the direction the control knob is
turned differently depending on the encoder used in your MUK.
The following procedure may be used to change the way the

knob rotation is interpreted.

A. Navigate to the keyer
mode functions and observe
the current settings

B. Press once and observe
the keyer mode indicator
blinking.

C. Press once again and ob-
serve the paddle mode indi-
cator blinking.

D. Press once again and ob-
serve the encoder mode in-
dicator blinking.

E. Rotate the knob to
change the encoder mode
(Normal and Reverse).

F. Press the knob once to
save the selection and re-
turn to the keyer mode
function display.

A RS
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16. PRACTICE MODES

A. Navigate to the Practice
function and note the input
mode indicator.

B. Key "TEST 1" and observe
that inter-word spaces are
displayed as underlines on
the MUK display. If the op- ————
tional MSNA terminal s e R
used, observe the keyed text

with inter-word spaces dis-

played as spaces.

C. Press once and observe
the blinking A indicating all
alpha mode.

D. Press once more and ob-
serve the MUK generating
groups of five random alpha
characters Observe the gen-
erated characters scrolling
across the MUK display.

E. If the MSNA is used as the
optional ASCIl terminal, the
generated text is displayed
and can be used to grade
your ability to copy Morse
code.
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15. PRACTICE MODES (cont.)

F. Press twice and turn the F
control knob CW to observe

the blinking "AN" indicating
alpha-numeric mode.

G. Press once more and ob-
serve the MUK generating - -

. 2 % =
groups of five random alpha- SEEZ{ BB PUZCE SIS LDag

KOBYD RGORX ONFXJ TZDSN Q7Yes

numeric characters. :

H. Press twice and turn the H:
control knob CW to observe

the blinking " N" indicating

numeric mode.

I. Press once more and ob-
serve the MUK generating

groups of five random nu- Ca02s 91341 Bats
meric characters. si63d 94065 43244 26047 THiL.

- 0 o
SN0
3 C

J. Press twice and turn the J:
control knob CW to observe
the blinking "AB" indicating K
sequential alpha mode.

K. Press once more and ob- D EFcur JKiml orors
serve the MUK generating vZa BCDEF GHIJK LNNDP 0
groups of five sequential al- XY onet b Jow Grues
pha characters. . :

Quick Reference Page 32 of 51 Midnight Ultimate Keyer




17. BAUD RATE SELECTION

A. In the top row or the . .
state map, rotate the control A: and B:

knob to the baud rate select
column.

B. Observe the current baud

rate (+100). Press the con-
trol knob once and observe
the baud rate blinking.

C. Rotate the control knob
and press the control knob to
select the desired baud rate.

D. The serial interface's
baud rate will be set to the
new value. The controller
will then reset and restart.

E. The MUK will display go
and sound it in Morse code.

The following baud rates are available:

»x%xx B AUD RATE *xxx
- 4800

- 9608

- 144980

- 192088

- 28800

- 38400 (default)

- 57608

OFF Disables the serial interface.
4800
9600
14400
19200
28800
38400 (Default)
57600

@ =N A w N
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18. OPTION CARD

The option card schematic is shown in Appendix |. It mounts in

the base of the enclosure and interfaces to the front panel with
a short, 10-wire ribbon cable. All rear panel connectors mount
on the option card and are accessible through holes in the sep-
arate rear panel. The option card adds the following functions
to the MUK.

18.1 Boat Anchor Keying

Transmitters using vacuum tubes are commonly referred to as
"boat anchors" and usually have different keying requirements
than modern, solid-state transceivers. Two common forms of
boat anchor keying are cathode keying and grid block keying.
As the name implies, cathode keying keys the cathode current
of the final RF amplifier which can place a fairly high voltage
across the "key". The standard MUK keying output cannot
handle these high voltages. Grid block keying applies enough
negative bias to the control grid of the final RF amplifier to turn
it off. The amplifier is turned on when the keyer shorts the
negative bias to a higher potential, normally ground. The keyer
must handle a relatively high negative potential.

To handle the demands of boat anchor keying, the option card
has a separate key output that is buffered by a solid-state relay.
The relay can handle potentials of plus and minus 400V and
current s of plus and minus 140 ma. The relay is an AC relay so
it can handle negative as well as positive potentials.
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18.2 High Current Keying

Many QRP rigs are keyed by interrupting power to one or more
RF amplifier stages. This can require the keyer to handle cur-
rents up to one Ampere or more. The option card adds a pow-
er transistor to the standard keying interface so that it can key
up to two Amperes of current. This keying circuit will also work
with low keying currents but is limited to a maximum voltage of
32 VDC.

18.3 Audio Channel

The option card contains

MUK Option Card
an audio channel that Audio Cannel

Filter

can be used to filter and

Switch

|
control the volume of | pasee,—

< | :Digital

the transceiver receive |3 ferssemne—==

audio signal. It also can | |

adjust the volume of the MUK generated side tone and mix it
with the receive audio signal. The audio channel input and
output connectors are standard, 3.5mm stereo audio jacks.

The audio channel contains a number of options for configuring
the channel to meet the user's rig's requirements and for test-
ing and setting up the audio channel. Four positions (4, 5, 6,
and 7) of an 8-position DIP switch mounted on the option card
select one or both channels (RING and/or TIP) in the audio con-
nectors to be used for audio input and output. A fifth switch
position (SW8-3) can connect the ring terminals in the audio in-
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put and output connectors. This switch is normally used for
testing with the MSNA which can generate an audio signal on
the tip connector and receives the DUT output on the ring con-
nector for signal strength measurements. With this switch on,
the MSNA can be used to plot and display the CW audio filter
frequency response.

The audio channel includes two digital potentiometers for con-
trolling the MUK side tone volume and the volume of the re-
ceived audio. The volumes are adjusted using the front panel
control knob as described in previous sections.

A slide switch (SW2) on the MUK rear panel can switch the au-
dio filter in and out. The filter band pass is quite narrow (about
200 Hz) and can make tuning somewhat difficult.

18.4 CW Audio Band Pass Filter

The standard CW audio filter (Appendix J)is a [
clone of the Hi-Per-Mite filter available from §
the Four State QRP Group &
(http://www.4sgrp.com/hipermite.php) used
here with the kind permission of the Hi-Per-
Mite designer, Dave Cripe, NM@S. The filter
was redesigned using SMT components on a
postage stamp-sized PCB. It is a daughter card that plugs into a
2x7 male header on the MUK Option Card. Its specs are as fol-
lows:

Center Frequency (Fc).............. 700 Hz
3 dB Pass Band Width (BW).....200 Hz
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There are instructions available on line for changing Hi-Per-Mite
components to change its Center Frequency and bandwidth.
These component changes could also be applied to the MUK fil-
ter using the corresponding SMT components.

Other daughter cards are anticipated for use in the audio chan-
nel. One possibility is a switched-capacitor audio filter which
would enable the operator to tune the center frequency over a
small frequency range. Another possibility is an experimenter's
board the user could use to prototype and test his/her own au-
dio filter/amplifier designs. MSNA Tutorial 10 describes how to
setup and test audio filters using the MSNA with version 6
firmware and an optional audio signal generator test fixture.

18.5 Receive Audio Volume Control

When the option card is installed, receive
audio volume control is done using the

MUK control knob. In control state 1,1 OP- |
ERATE 1 turning the knob adjusts the receive audio volume.
The display will momentarily show the current volume level
setting. There are 32 volume settings from A- 0 (off) through

A-31 (maximum)

18.6 Side Tone Volume Control

When the option card is installed, side tone volume control is
done using the MUK control knob. In control state 2,2 SIDE
TONE 2 turning the knob controls the MUK speaker and the
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volume of the side tone in the audio channel. The following
side tone settings are available:

SP:oN MUK speaker on, Side Tone off

S$-:00 MUK speaker off, Side Tone off &l

S$-:01 MUK Speaker off, Side Tone minimum vol. Sl

® --=-- MUK Speaker off, Side Tone volume levels 02
through 30

$-:31 MUK Speaker off, Side Tone maximum vol. ‘m

18.7 Audio Amplifier Gain Control

A separate, gain control for the audio amplifier is provided by a

trim-pot (RV1) on the option card. The side tone and receive
audio volume control are actually attenuators. The audio am-
plifier voltage gain can be varied between 20 and 200.
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APPENDIX A. MUK SCHEMATIC

LEDL
MCP17037-3302E /CB s
AW_C]__]_, 0 |2 Yee ||j L4 CLK
1 ] ol 3 DIQ
C1 = Jﬁh 0.1uf el 2 Veo
S < GND .
1uF ui 10uF h & Vee BB BB i
LIO 2 lem S /MCLR/RAS
. TIME_LED
GND GND aN RA1 S Peect/ReL
RA3/CN29 %’ PGED1 /RBO
RA2/CN30 O RBA
>
= .
ULTX/RB7 =
S )LD_C_L.PI-_zﬂ 7
Rk A U1Rx/RE2 I PRI B
RB13 & RB8 /KEY7 L ]
F b 9l |
RA12 R L CONN_D2X05
Rets % &8 s A8 TONE
a2
uz 3
o IN70032
10uF GND E
GND In Circuit Debugger Interfaces
PINSIGNAL 1 2 3
1- MCLR 1 1 1
2- Vce 20 20 20
3— GND 19 19 19
- 4— PGED 4 3 9
GND 5- PGEC 5 2 10
6- N.C, - - -
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APPENDIX B1. MUK CONTROL STATES W/O Option Card

L
**MHAIN MNENU ==
(C_B)Select Baud Rate

(C_K)Select Keyer Tupe

(C_P)Select Paddle Mode

(C_M)Set Keyer Speed
(C_W)Set Serial Number 0,0 1,0 2,0 3,0 4,0 5,0
O el OPERATE 0 MACRO 0 SIDE TONE 0 KEYER MODE 0 PRACTICE 0 BAUDRATE
ah g Display: Keyed Text Display: FN:nn Display: ST:nn Display: KM: x Display: PR:IN Display: Bnnn
(C_C)Calibrate Controls
(C_F)List Macros BEEP! | CCW (nn = macro no.) (nn = freq/100) (x=A,B,D,-,U,;S,M) (Keyer Input) (nnn = baud/100) | CW BEEP!
Colon: no Colon: yes Colon: yes Colon: yes Colon: yes Colon: no
Bright: half Bright: full Bright: full Bright: full Bright: full Bright: full
(WPM locked) (Sound Macro)

—Esc = rHenu 1 Frx 1 rSels T T x
5 g & = & N z
= © = © = ‘ = = =
i =
Notes: § ° 01 L1 s 21 3.1 41 5.1
1. Flashing rate is four E § OPERATE 1 MACRO 1 n SIDE TONE 1 KEYER MODE 1 PRACTICE 1 BAUDRATE 1
per second. zh Display: Keyed Text Display: FN:nn Display: ST:nn 5 Display: KM: x | | Display: PR:mm Display: Bnnn
2. Flashing characters §% (nn = macro no.) : (nn = freq/100) __§ (x=A,B,D,-U,S,M) = (mm = mode) (nnn = baud/100)
can be modified by g § Colon: no Colon: yes Colon: yes é gl Colon: yes Colon: yes Colon: no
rotating the control 2 & Bright: full Bright: nn flashing % |Bright: nn flashing & 2| Bright: x flashing Bright: full Bright: nnn flashing
knob. Z 2 CW/CCW: 1 WPM CW/CCW: nn+1 CW/CCW:n+5 % 2 CW/CCW: cycle x CW/CCW: cyclemm | | CW/CCS: cycle nnn
Legend: == ; g é
“ P o N Y
1. “PUSH” indicates push = = :~ S & B - & &
and release of control 4,6 5 =~ k= 4 ~ = =
knob. 4,7 & 4
2. “LONG PUSH” 02 12 = 32 a2
:gg;‘:r“:;:np::: o ond OPERATE 2 MACRO 2 SIDE TONE 2 $E KEYERMODE? PRACTICE 2 BAUDRATE 2
before release of the Display: Snnn Display: Keyed Text Display: SP:aa 2 & Display: P:s Display: PR:mm Display: Bnnn
control knob. (S/N adjust) (macro entry) (aa = spkr state) 8l (s=N/R) (mm = mode) (nnn = baud/100)
3. CW/CCW refer to Colon: no Colon: no Colon: yes ~| colon: yes Colon: yes Colon: no
rotating the control Bright: full/flashing Bright: full Bright: aa flashing Bright: s flashing Bright: full Bright: full
knob Clock Wise or CW/CCW: nnn+1 CW/CCW: + 1 pos. CW/CCW: aa=0N/OF CW/CCW: toggle s CW/CCW: £ 1 WPM nnn => EEPROM
Counter Clock Wise.
ZAGKE"oE ADTIT WX PER CALL b Editing Macro %
In any state: TRt e oY e 98,1, o 7en cous 3
. L
PCW/PCCW: +1 WPM ENCODER MODE
PCW/PCCW refer to push and turn B ::"‘ ‘k :’f" DISpIay: EN:s -":H;" e A
encoder operations. B DB S+ | (s = Norm/Rev)
%18 BEACON DE § 5988 7, c°|on: yes
9:’.& :.5:22 BT NAE DAVE - KEYER HODE e Bright: s flashing

1AMBIC A CW/CCW: toggles

IAMBIC B

DOT PRER

DASH PRE
- ULTINATI

- SNN W TU

~ 38408 (default)

i 57668
ORZ TEST DE RTEST NORMAL

““PADDLE MWODE =

Za ¥
YZAB CDEFG HIJKL MNO)
Cu TEST €O TEST DE S&TEST

(4]5]6] 3
I ll@lg . - ADTIT
E]@GB NZAPE _

~Esc m rew o Frx rSelu

NORMAL

ME 1 - REVERSED
STRAIGH]
—fse o rhem - Frx 1 oele

Ese = r Mo 1 Frx o Selus

~Esc 1 ¢ Memi 1 - Frx o el
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n

APPENDIX B2. MUK CONTROL STATES W/Option Card

Control State Column
-1is reserved for fu-
ture enhancements.

i ey GRS G EEEE

-1,0 0,0 1,0 2,0 3.0 4.0 5,0
OPERATE F OPERATE 0 MACRO 0 SIDE TONE 0 MODES 0 PRACTICE 0 BAUDRATE
Display: go: F Display: go: A Dlsplay FN:nn Display: ST:nn Display: KM: x Display: PR:IN Display: Bnnn
ccw | Keyed Text @ or: _go_ (no OC) % (nn = macro no.) % (nn = freq/100) (x=A,B,D,-,U,S,M) (Keyer Input) (nnn = baud/100)
BEEP! Colon: no Keyed Text Colon: yes Colon: yes Colon: yes Colon: yes Colon: no .
Bright: half Colon: no Bright: full Bright: full Bright: full Bright: full Bright: full EEP!
Bright: half
Iz I
: 5 5 2 B o 3w
& 2 2 2 = ~ & ~
= =
s = =
* MR ST T 11 2 01 11 21 31 51
>
g1 i e = 1| | Display: Keyed Text | [2 | | Display: Keyed Text Display: FN:nn Display: ST:nn Display: KM: x | | Display: PR:mm Display: Bnnn
Migebanmieesr sl g (nn = macro no.) (nn = freq/100) (x=A,B,D,-,U,S,M) @ | (mm =mode) (nnn = baud/100)
(€St Kayer Seamd w =| [Colon: no w Colon: no Colon: yes Colon: yes = Colon: yes *| |Colon: yes Colon: no
> > = Y
TSR, e = § Bright: full < Bright: full Bright: nn flashing Bright: nn flashing ] Bright: x flashing Bright: full Bright: nnn flashing
| [CW/CCW: AFcF+10 Hz| [T o | CW/CCW: Audio Vol. + CW/CCW:nn+1 CW/CCW: nn + 500 Hz = CW/CCW: cycle x CW/CCW: cycle mm | |CW/CCS: cycle nnn
Y/
(C_C)Calibrate Controls [ & Or: = WPM (no OC) :
a. 3 o =
- (C_F)List Macros 2
[=)
s < IT| o =
v ve B Bn 5 B s
Y
4 , z
— - 1,8 =
—Esc m rHeu - Frx o rSetu 4,7 4,7 7 =
1.2 02 1,2 2.2 2 3.2 52
OPERATE 2 OPERATE 2 MACRO 2 SIDE TONE 2 KEYER MODE 2 PRACTICE 2 BAUDRATE 2
Display: Snnn Display: Snnn Display: Keyed Text Display: ST:aa Display: P :s Display: PR:mm Display: Bnnn
(S/N adjust) (S/N adjust) (macro entry) (aa = Volume Lev) (s = Norm/Rev) (mm = mode) (nnn = baud/100)
Colon: no Colon: no Colon: no Colon: yes Colon: yes Colon: yes Colon: no
Bright: full/flashing Bright: full/flashing Bright: full Bright: dB flashing Bright: s flashing Bright: full Bright: full
CW/CCW:nnnt1 CW/CCW:nnnt1 CCW: BKSP 1 pos. CW/CCW:aazx1 CW/CCW: toggle s PCW/PCCW: FW £ 1 nnn => EEPROM

In any state:
PCW/PCCW: +1 WPM

PCW/PCCW refer to push and turn
encoder operations. AR

I

NPt = N2AP!
f2ars v nwn T ER CALL b
AZ bT NAME DAVE bT

Editing Macro 2

&LDE § TNX FER CALL bT UR
4'RE BT NE DAV BT 109 CR

8aT I

~Escm rheny - Frx o el

24 WPH 808 T~ NZAPH

MACROS

%18 BEACON DE

SDE % THX FER CALL BY UR
o I

w988 5,

P
5

E-SNN W TU

K - BSh

§ - ORZ TEST DE RTEST
E = Cu TEST CO TEST DE T&TEST
- ADTIT

& - N2APB _

Ese M rhew 1 Frx o ool

33
ENCODER MODE
Display: EN : s
(s = Norm/Rev)
Colon: yes
Bright: s flashing
CW/CCW: toggle s

s KEYER

ULTIMATIC
MHODE see
IAMBIC A

IAMBIC B

DOT PREFERRE

NORMAL
«“PADDLE
NORMAL
1 - REVERSED

MWODE =
DASH PREFERR

~ ULTIMATIC
TH
STRAIGHT KEY

ZRKZ

m LTy XJNOM CHPHM RMICI

DIZOO ZDNFB YWTDJ AUUTI HKUDT
TOZPU YDMNT EBADJ WHBK_

E P
BNS NZTHZ
WTLYP POOM NINER
WDUBRA CXSBR MFKPS
T TDWEF YSYOC
ALDXN

B Pumn PUZIG WNEVS LD60D
DLl WEKR A WECTR T
08YD RGORX ONFXJ TZDSN Q7veS

o COERG WIDKL WNORG

¢

wsss BAUD RATE sase
4888
9666
14408
19260
28808
- 38488 (default)

- 57608
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APPENDIX C. SWITCH FUNCTION DIAGRAMS

SNGNCNONG

@

LL

2| x
wdaN Jg=£ gz S ULTIMATIC
DY S WEI S YuE I N
Sl - & ® Q S|l = L&
352 s d§E 3 & R NN
NS 24 3= a \“/40
S o ¥ 8 hy e
g [ (&8

GE}
@
)
o

DASH PREF DOT PREF IAMBIC-B/  IAMBIC-A/
REVERSED NORMAL

| KEYER SET UP |

JoNoNO)

| MACRO FUNCTIONS |

14400 bps 9600 bps 4800 bps PORT OFF
| « [ SERIAL PORT BAUD RATE SELECTION |

* Provided only to generate control
characters in macros.

| MISCELLANEOUS FUNCTIONS |
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APPENDIX D. CHARACER FONTS

ABCD
FFGH
TIKL
MNOP
ORST
UVIWX
YZ




APPENDIX D. CHARACER FONTS (cont.)

()
*’/<
=>7?@
L/ ]7




APPENDIX E. MORSE CODE WITH PROSIGNS
AND ASCII

STANDARD MORSE ENCODING AND ASCII EQUIVALENTS
CHAR | DEC | HEX | MORSE J PROSIGN J CHAR | DEC | HEX | MORSE

32 0x20 | SPACE @ 64 0x40 | .--.-.
! 33 0x21 A 65 0x41 | .-
" 34 0x22 | .-..-. B 66 0x42 | -...
# 35 0x23 C 67 0x43 | -.-.
$ 36 0x24 D 68 0x44 | -..
% 37 | 0x25 E 69 | 0x45 | .
& 38 0x26 F 70 0x46 | ..-.
! 39 0x27 G 71 0x47 | --.
( 40 0x28 | -.--. kN H 72 0x48
) 41 0x29 I 73 0x49 | ..
* 42 Ox2A | ...-.- sk J 74 Ox4A | . —-—--
+ 43 0x2B | .—-.-. aR K 75 0x4B | -.-

44 0x2C | --..-- L 76 0x4C | .-..
- 45 0x2D | -.--.- kK M 77 0x4D | --
. 46 Ox2E | .-.-.- N 78 Ox4E | -.
/ 47 Ox2F | -, .-. (o} 79 Ox4F | ——-
0 48 0x30 | —-——-- P 80 0x50 | . --.
1 49 | 0x31 | .---- Q 81 | 0x51 | -- .-
2 50 0x32 | ..--- R 82 0x52 | .-.
3 51 0x33 | ...-- S 83 0x53 | ...
4 52 0x34 | ....- T 84 0x54 | -
5 53 0x35 | ..... U 85 0x55 | . .-
6 54 0x36 | -.... v 86 0x56 | ...-
7 55 0x37 | -—-... W 87 0x57 | .-~
8 56 0x38 | -—-.. X 88 0x58 | -..-
9 57 0x39 | ———-. Y 89 0x59 | -.--
: 58 Ox3A | -—-. .. Z 90 Ox5A | --..
; 59 Ox3B | -.-.-. é 96 0x60 | ..-..
< 60 0x3C
= 61 0x3D | -...- bT
> 62 0x3E
? 63 Ox3F | ..--..

Note: The MUK interprets "+ / ="and "-" as commands to increment and decrement

the serial number therefore they cannot be transmitted by entering the ASCII
character codes. Instead, for transmission, the prosigns " aR / bT" and "kK" must
be entered.
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APPENDIX E. MORSE CODE WITH PROSIGNS AND Ascll

(cont.)

STANDARD PROSIGNS

MORSE PROSIGN MEANING DESCRIPTION
-.- aL 7??
-.- aR All Right (ENTER) end of message
- as wait A Sec stand by
- -.- bK BacK-to-you BreaK
- .. bT Separator
-.—..- cL ClLear CLosing down
-— === cQ Calling
-.—.- cT Commence Transmission start of message
........ hH Error (BACK SPACE) HuH?
-—.- iQ M
- kN oK, Named-station Kalled statioN only
-.- sk Silent Key end of contact
- sN Sho' 'Nuff understood

NON-STANDARD PROSIGNS RECOGNIZED BY THE MIDNIGHT ULTIMATE KEYER

MORSE PROSIGN MEANING DESCRIPTION
- .- uU Start/End DLE Sequence (\) Keyed modem hot keys
-.-- uP upP Tweak up
- .- do DOwn Tweak down
-—.- tC Their Call (F12) Insert TC in Tx text
-_——- mC My Call (F11) Insert MC in Tx text
—-— - ml Macro 1 (F1)
thru thru thru Play Macro 1 thru Macro 7
-—=- m7 Macro 7 (F7)
-——- mM tune (F8) Activate Tune mode
-.- aA Tab Changes pointer in Name and Call display

= Keyer prosign commands (see text).
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APPENDIX F. SPECIAL EXTENSION CODES (SECs)

The standard 7-bit ASCII code set has been extended to 8-bit codes by adding Special Extension Codes (SECs)
to the code set. All of these codes are in the range of 128 (0x80) to 255 (OxFF). The following table lists all
the SECs and the associated keyboard keys or key combinations and the associated PS2 keyboard scan
codes.

SCAN SCAN SCAN SCAN

SEC KEY cope || SEC KEY copk I| SEC KEY copke I| SEC KEY CODE

0x80 | (not used) n/a Oxa0 | ALT_Q | 0X15 |} OxcO Home 0X6C || O0xe0 | CTRL_Q 0X15

0x81 F2 0X06 JJ Oxal ALT_R 0X2D |} Oxcl PgUp 0X7D |] Oxel CTRL_R 0X2D
0x82 F3 0X04 || Oxa2 ALT_S 0X1B ]| Oxc2 PgDn O0X7A ] Oxe2 CTRL_S 0X1B
0x83 F4 0X0C ]| Oxa3 ALT_T 0X2C ]| Oxc3 End 0X69 || Oxe3 CTRL_T 0x2C
0x84 F5 0X03 J| Oxad | ALT_U 0X3C ]| Oxc4 F1 0X05 J| Oxe4 | CTRL_U 0X3C
0x85 F6 0X0B ]| Oxa5 ALT_V 0X2A |} Oxc5 ALT_UP 0X75 || Oxe5 CTRL_V 0X2A
0x86 F7 0X83 || Oxa6 | ALT_W | OX1D || Oxc6 ALT_DN 0X72 || Oxe6 | CTRL_W 0X1D
0x87 F8 OXOA |] Oxa7 ALT_X 0X22 || Oxc7 | ALT_LFT | OX6B || Oxe7 CTRL_X 0X22
0x88 F9 0X01 || Oxa8 ALT_Y 0X35 ]| Oxc8 ALT_RT 0X74 ]| Oxe8 CTRL_Y 0X35
0x89 F10 0X09 || 0xa9 ALT_Z 0X1A ]| Oxc9 | SHFT_Tab | OXOD || 0x69 CTRL_Z O0X1A
0x8a F11 0X78 ]| Oxaa ALT_O 0X45 || Oxca | CTRL_LFT | OX6B || Oxea CTRL_O 0X45
0x8b F12 0X07 || Oxab ALT_1 0X16 |J Oxcb | CTRL_DN | 0X72 || Oxeb CTRL_1 0X16

0x8c¢ UpArrw 0X75 ]} Oxac ALT 2 OX1E JJ| Oxcc | CTRL_RT | 0X74 || Oxec CTRL_2 OX1E
0x8d DnArrw 0X72 || Oxad ALT_3 0X26 || Oxcd | CTRL_UP | 0X75 |} Oxed CTRL_3 0X26
Ox8e LftArrw 0X6B || Oxae ALT 4 0X25 ]} Oxce | CTRL_TAB | OXOD || Oxee CTRL_4 0X25
0x8f RtArrw 0X74 || Oxaf ALT_5 OX2E || Oxcf CTRL_? O0X4A || Oxef CTRL_5 0X2E
0x90 ALT_A 0X1C |} 0xb0O ALT_6 0X36 || 0xdO CTRL_A 0X1C || oxfo CTRL_6 0X36
0x91 ALT_B 0X32 1] 0xb1 ALT_7 0X3D |} Oxd1 CTRL_B 0X32 1] oxf1 CTRL_7 0X3D
0x92 ALT_C 0X21 || Oxb2 ALT_8 OX3E |] Oxd2 CTRL_C 0X21 || oxf2 CTRL_8 0X3E
0x93 ALT_D 0X23 || 0xb3 ALT_ 9 0X46 || 0xd3 CTRL_D 0X23 1| 0xf3 CTRL_9 0X46
0x94 ALT_E 0X24 J| Oxb4 | ALT_F1 | OXO05 || Oxd4 CTRL_E 0X24 || O0xf4 | CTRL_F1 0X05
0x95 ALT_F 0X2B | Oxb5 | ALT_F2 | 0X06 |] Oxd5 CTRL_F 0X2B |] Oxf5 | CTRL_F2 0X06
0x96 ALT_G 0X34 ]| Oxb6 | ALT_F3 | 0X04 || Oxd6 CTRL_G 0X34 || Oxf6 | CTRL_F3 0X04
0x97 ALT_H 0X33 || Oxb7 | ALT_F4 | 0XOC || Oxd7 CTRL_H 0X33 || Oxf7 | CTRL_F4 oxoc
0x98 ALT_| 0X43 1] 0xb8 | ALT_F5 | 0X03 |] Oxd8 CTRL_I 0X43 || 0xf8 | CTRL_F5 0X03
0x99 ALT_J 0X3B || 0xb9 | ALT_F6 | OXOB |J Oxd9 CTRL_J 0X3B || 0xf9 | CTRL_F6 0X0B
0x9a ALT_K 0X42 || Oxba | ALT_F7 | 0X83 |] Oxda CTRL_K 0X42 1| Oxfa | CTRL_F7 0X83
0x9b ALT_L 0X4B |} Oxbb | ALT_F8 | OXOA |] Oxdb CTRL_L 0X4B |} Oxfb | CTRL_F8 O0X0A
0x9c ALT_M OX3A |} Oxbc | ALT_F9 | 0X01 |} Oxdc | CTRL_M 0X3A |] Oxfc | CTRL_F9 0X01
0x9d ALT_N 0X31 1] Oxbd | ALT_F10 | 0X09 || Oxdd CTRL_N 0X31 || oxfd | CTRL_F10 0X09
0x9e ALT_O 0X44 1| Oxbe | ALT_F11 | 0X78 |] Oxde CTRL_O 0X44 1| oxfe | CTRL_F11 0X78
0xof ALT_P 0X4D || Oxbf | ALT_F12 | 0X07 || Oxdf CTRL_P 0X4D || Oxff | CTRL_F12 0X07
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APPENDIX G. SWITCH FUNCTIONS

ROW | ROW
A B GENERATED HOT KEY* FOLLOWED BY
X X (none) Normal Operation
X 5 F5 Send Macro 5
X 6 F6 Send Macro 6
X 7 F7 Send Macro 7
X MC F11 Send MY CALL
1 X F1 Send Macro 1
1 Reserved
1 6 F12 Send THEIR CALL
1 7 CTRL-P Select Paddle Mode 1-7 enters 0 - 6**
1 MC ESC Toggle Side tone ON/OFF
2 X F2 Send Macro 2
2 CTRL-B Select Baud Rate 1-MC enters 1 - 8**
2 6 ENTER End and Save Macro
2 7 F9 Set WPM to following N Decimal digits (5 - 50)
2 MC Beep WPM***
3 X F3 Send Macro 3
3 F10 Set Delay Timerto N Decimal digits in Seconds
3 6 CTRL-K Select Keyer Type 1-F7 enters 0 - 6**
3 7 CTRL-F, Enter Macro 1-MC enters 1 - 8 for n**
3 MC CTRL-S Reset S/N to 001
4 X F4 Send Macro 4
4 # Send and increment S/N
4 6 + Increment S/N
4 7 - Decrement S/N
4 mMC ALT-F12 Capture THEIR CALL

X = No switch pressed in this switch row

NOTES:

* When a switch is pressed in row A and/or Row B, the associated HOT KEY code is generated as if re-
ceived from the serial interface (MSNA or PC).

ok Pressing a switch after hearing prompt makes selection and ends function.

*¥**%  Switch-only function.
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APPENDIX H. KEYBOARD HOT KEYS

MENUS HOT KEYS
CTRL_M Main Menu CTRL_M Show Main Menu
0 (C_B)Select Baud Rate CTRL_B Show Select Baud Rate Menu
1 (C_K)Select Keyer Type CTRL_K Show Select Keyer Type Menu
2 (C_P)Select Paddle Mode CTRL_P Show Select Paddle Mode Menu
3 (C_W)Set Keyer Speed CTRL_W Show Select Keyer Speed Prompt
4 (C_#)Set Serial Number CTRL_# Show Set Serial Number Prompt
5 (C_T)Set Side Tone Freq. CTRL_S Reset Serial Number to 001
6 (C_F)List Macros CTRL_T Show Set Side Tone Freq. Prompt
CTRL_F Show Select Macro Menu
CTRL_B | Select BPS F1to F7 Play EEPROM Macro 1 - 7 (63 char max)
2 4800 F11 Play EEPROM Macro 11 (MY CALL, 15 char max)
3 9600 F12 Play RAM Macro 12 (THEIR CALL, 15 char max)
4 14400 CTRL-F1 to -F7 | Enter EEPROM Macro 1-7
5 19200 CTRL-F11 Enter EEPROM Macro 11 (MY CALL)
6 28800 CTRL-F12 Enter RAM Macro 12 (THEIR CALL)
7 38400 (default) ALT-F12 Capture THEIR CALL in Macro 12
8 57600 CTRL-F8 Toggle Tune On and Off
CTRL-UP Increment Keyer Speed (WPM)
CTRL_K Select Keyer Type CTRL-DOWN Decrement Keyer Speed(WPM)
0 IAMBIC A # Insert Serial Number in Transmission
1 IAMBIC B + Increment Serial Number
2 DOT PREFERRED - Decrement Serial Number
3 DASH PREFERRED INSERT Toggle Keyboard Tx on/off
4 ULTIMATIC ESC Toggle Tx Side Tone on/off
5 BUG CTRL_TAB Reinitialize EEPROM
6 STRAIGHT KEY
=> Keyboard only functions
CTRL_P Select Paddle Mode => Keyboard and Switch functions
0 NORMAL
1 REVERSED

CTRL_F List Macros
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APPENDIX I. OPTION CARD SCHEMATIC

T 7 3 1 5 5
RE u3
vee, a0} 1 6 RCA :EEJL,?]%L
REY 2| ¥z [Fi5
e
VOR114286
DAUGHTER 12
RB R7 Rg 10uF AUDIQ_IN-R,
_ _ - b
u CARD ST TER} (LA IN ?;ﬁ” —_'_Lm..r AUDIO A
P2 c13 ci1 c16 IN-T N
Vde 10— 2 Vee Ti7
SCL, 3 hias .
GND___ & 'ﬁ'ﬁ—' Eluf ?“F I“"F J'iaﬁ JLJACK_STHQEL\_J—HN
& GND
%TR’ ; -':.-%x e Gnp anD e AUDIO_OUT-R 2 (e .
u
IN_11] 8 [175wi-2a u AUDIO_QUT-T
SDA__13[C 1t Swi-2b L I“‘D - our
A ml X AUDIO s rJACK_STEREO_J—PIN L
QN 0.10F ] V“——l |Q,GND swz
= L1a] M, O-Luf 1 aut
> ~H1 i
KEYER = gm 11 | LLour M2 | pias X_AUDIO 2 @) . N
INTERFACE o u_;L ] S sl 1@
DS1881 ~HO €5 Hre) E
Vde, i L 2 GND  SCL___14)cep guu ] | ? CLS. (_AUDIO |_ﬁo,!ﬁ
ST, 3 L DIT SDA__13lspa L0 L— 11 1auf = 8 |9 1g0uF 4 ® 2z
5CL 5 6 DAH 20 o3 Aol o, s
o KEY 3 8 DA AL N.C. e 10pF[0.047uF Switch SPDT_X2 |, 8
TxD, 9 10 RxD A2 a 50080550205 R0 GND D1
CONN_02X05 TE @& ol e R, Vde g LT DC POWER
SDO805S20 (5-15vDC)
10uF
- e <& BARREL_IACK
GND GND GND = GND 24D GND 15
SWL * x}ﬁm‘_ A ASCl
| PUR_FLAG SCL-FU L oelnte s Tep___ R TERMINAL ]
- — TOUCH
e V€ L7500 . SWi-2a 1 o s SW1-2b KEY JACK_STEREQ_5—PIN
3 1
- _L e _L _I_ < AUDIO_QUT-R il tu AUDIOIN-R = —
) +|c2 c3 3l 7 i
e _lii ~ @5 N I ot IN-R T T e KEY
C_3 N
1ouuF_|3_1ur mo\.?r 01 u?l_ cal o |
IN 5 12 IN-T NN_02X03
T Zo4—SCL-PU Oéo JACK_STEREQ_5 -PIN
Ré AUDIO, é O(C 11 AUDIO_OUT-R A GND =
t GND vVoltage divider ta limit KEY auT ¢
SCL pull-up to 3.3V AUDIO Iyl Lo AUDIO_QUT-T K T
{disconnect by opening SPSWAL SPSWB1L
SW1 when using 1CD1). o 8 O/C ] O
SWi-8a 0IP -5W8 SwWi-8h
M 1. Connects S_C_L m
2. Daughter card aptian
3. Conneets audio-aut and audio-in rings together
4. Audia in ring te audia filter
5. Audia in tip to audia filter
6. Audia amp output to audia aut ring
7. Audia amp autput to audia aut tip
8. {spare)
o ——— Normal operation settings Sheet: / 0
File: DC_¥1_Re.sch
Title:
1Ze: dates ev: Rey
Si Al Dat R Rev C
KiCad L.D.A Kicad 607 [ 111
I 7 3 [ ] 5 ] 5
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APPENDIX J. CW AUDIO BAND PASS FILTER SCHEMATIC

1 2z ] ] 5 I
A A
Vee  PWRFLAG PWR_FLAG
ICli
V:i <END
0.1uF
0 GND [
Vee
o [ig
ULA vee |3 Vee /2
. IN .azaurl 0033uF vee .
57K} {i7K 039uF o 2 Ve
A3 ) <5 <8 < e10
0014F MCP6274 RS "6 |c7 our
001uF MeR6274 00220F  0022uF | |
N Q0LuF MCP6274 aF
< .
oo GND MCP&274
GND anD
GND U
GND
c C
b Midnight Design Solutians B
Sheet: /
File: AF_V1_RA.sch
Title: Midnight Active Audio Filter Version 1
Size: USLetter | Dates [ Rev: A
KiCad E.D.A. kicad 4.0.7 ‘ Id: 1/1
T 7 3 T i 5
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