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PREFACE

The scope of these Operating Instructions is restricted to the general functions of
the SMP-4000 and its ability to program the SM-4150 VHF synthesized mobile.

In proceeding through the available programs already inherent in the SMP-4000
software, you will notice reference to other radios, including portables. The
specific programming instructions for these “new” radios will be provided when
the radios are actually available
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KEY DESCRIPTION

There are sixteen (16) keys which comprise the SMP-4000 keyboard. These consist
of the digits zero (0) through nine (9), space (CLS), decimal point (.), carriage
return (RETN), and three alternate function keys: (FUNC), (CONT) and (SHFT).

rune | ¢ .
A B C
4 5 g
CONT
& D i I
- 7 8 9
SHET del A ins
e 0
RETN

KEYBOARD STATUS INDICATORS

The left-most digit on the SMP-4000 display screen is reserved as an alternate
function key status indicator. It is unique in that its decimal point remains lighted
at all times. There is a unique status character tor each of the four keyboard
modes:

1) F. — Function key input mode, set by (FUNC) key
2) C. — Control key input mode, set by (CONT) key
3) S. — Shift key input mode, set by (SHFT) key

4) . — Normal Input mode

USING THE ALTERNATE FUNCTION KEYS

Hach of the three (3) alternate function keys has the ability to replace the existing
input mode with its own. Operating in a toggle fashion, the key’s input mode is
retained after the kev is released. ¥When a kev is pressed while its inpul mode is

active, the mode will toggle back to the normal input mode.



SPECIAL FUNCTION KEY DEFINITIONS

(ABORT) With the ‘F." status indicator set, press the (CLS) key to form the
(ABORT) key.

(HELP) With the ‘F." status indicator set, press the (.) key to form the
(HELT) key-. _

(L-ARROW) With the "C." status indicator set, press the (CLS) key to form
the (L-ARROW) key.

(R-ARROW) With the ‘C." status indicator set, press the (.) key to form the
(R-ARROW) key.

(UP-ARROW)  With the ‘C." status indicalor set, press the (8) key to form the
(UP-ARROW) key.

(DN-ARROW)  With the 'C." status indicator set, press the (0) key to form the
(DN—ARROW) key.

(DELETE) With the ‘C. status indicator set, press the (7) key to form the
(DELETE) key.

HELP FUNCTION OPERATION

The HELP function may be invoked anytime clarification is needed regarding an

input request. :

STEP 1~ Press the (HELP) key to display the help message for the current
input request.

STEP2-  Use the (L-ARROW) and (R-ARROW) keys to scroll the Help message
across the display for full viewing.

STEP3-  Press the (RETN) or (ABORT) key to exit the Help function.



SMP-400C HARDWARE
DESCRIPTION

Your SMP-4000 programmer has its O
programming, connector adjacent to the
keyboard on the top of the unit. See Figure 1 FUNC| I
for an illustration of the Textool connector, — E ; s
The SMP-4000 comes packaged with a = N 7
programming / interface cable (see Figure 2). ) CONT 4
This cable is used to make the connection 3 E b
between the programmer and the SM-415(0) 7z
synthesized mobile, WITHOUT .
REMOVING THE RADIO'S EEPROM. Figure 1
You have two programming alternatives
once vou have removed the top of the = / 0
SM-4150 mobile: 1 13 vou can use the interface i H e —
cable and make the programming oo ——— k
connection {as illustrated in Figure 3), or 2) n i —%ﬁr—-;r,q
vou can remove the EEPROM from the radio = ]
and place it in the Textool on the top panel of [ T
the programmer. Figure 2
NOTE: THERE ARE TWO SLOTS,
LOCATED ON EITHER SIDE OF THE
RADIO ABOVE THE MOUNTING E}&J;ILJL-LML:L
BRACKET CONNECTORS, THAT SMP- 4000
SHOULD BE USED IN REMOVING THE
RADIOS TOP PANEL. USE A FLAT HEAD o E .
SCREWDRIVER TO GENTLY PRY THE TOFP l -
PANEL OFF. S M RERHL
Lel's review both programming approaches: —
1) The interface / programming cable is Bighied
pmvided s0 that you can minimize the :

handling of vour radio’s EEPROM during
the pr nsjl amming pracess. The connectors AL LOEKED
on both ends of the interface cable are P
designed for ease of installation and use. _ W
Simply connect the cable to the 6-pin in-line LI T
connector inside the radio unit (see Figure 3) UNLOCKED
and the 16-pin connector on the top of the
programmer. I’*«—/‘~—_’:‘ AE'%;l

NOTE: It is necessary to place the SM-4150
in the “programming mode” when using the
interface cable. During the initial 4 seconds
at radio turn-on, press and hold the I?
Priority Button/LED, the radio will sound
the prompt tone and display the message

Il i“]‘{jf_r’“,

2Y You can also remove the EEPROM from
the radio and place it into the Textool on top
of the programmer. Follow these steps: a)
remove the EEPROM very carefully from the
radio (take notice of location of the Totch in
its top, as in Figure 4a); b} atter making sure
that the Textool is in [he “unlocked” position
{lever up - see Figure 4b), place the

Figure 4a Figure 4b

Figure dc

6



EEPROM into the lower half of the Textool
with the notch pointing toward the display
(see Figure 4c), then lower the lever to lock
the EEPROM into place. Leave the EEPROM
locked in for the duration of the
programming sequence(s), unless instructed
to do otherwise. When programming is
complete, raise the lever and carefully
remove the EEPROM from the programmer.
Replace the FEEPROM in the DIP socket in
the radio, making sure that the notch is
located in the same place as when the
EEPROM was removed.

GETTING STARTED
Make sure the Plug-In Power Supply
(provided with the programmer) is & — %_‘_,_,

properly connected with the back of lemP - 4000 J
the unit and a standard 120 VAC =
grounded outlet. Move the power

switch to the “ON" position.

PROGRAMMING AN SM-4150 RADIO

Refer to the SMP-4000 Hardware E_}Ebcrlptmn for instructions on removing the
EEPROM from the radio and placing it in the textool on top of the SMP-4000
programmer or hooking up the interface cable from radio to programmer. In
using the latter approach, once the interface cable is correctly connected, the radio
must be turned “ON" and placed in the PTLJE}IEIITI Mode (at radio turn on, press
the “P” button in for 4 seconds, until “Prog” appears on the radio’s display.)

The message, “MAXON SMP-4000" will be displayed and followed by a second
message, “C. RADIO PROG". Referencing the SMP-4000 Menu Tree, you can
press “RETN” to move to radio selections (SM-4150, Sh-4450, SP- 28'3[} SP-5150,
and SP-5450) or press the Up or Down Arrow keys to scroll throug, gh EEPROM
programming and Printer Utilities.

The Menu Tree illustrates that once vou have selected a radio, the SM-4150 for
example, you then press “RETN™ to call up the prompt “PROG CHANNELS”.
Onee again you have the choice of using the Up or Down Arrow keys to scroll
through: PROG PARAMS, LOAD EEPROM, SAVE EEPROM, PRINT DATA, and
PREVIOUS MENU; or pressing “RETN" to call up the prompt “PICK
CHANNEL".

I ;‘JFI)JJIGFI .'JP’:.'IlI l'_."‘.II:L.'J:J

PRESS (RETN) L Al CRAANEL
PRESS (RETN}) COCHRANEL = 1
PRESS (RETN) O TX FREQUENCY
PRESS (RETN) ..‘_'HHm‘JLu =1
display automatically scrolls to . . . W TR =

You can now program the TX frequency
for channel 1. The acceptable range is
from 150.00 MHz to 163.000 MHz.



As an example:

PRESS (1) 1TY = 1@

(3) TTX =158

(3) 17X = 153

(.) do not forget the decimal point ITX =15

(9) ' 1 TX =18

(8) 1 F=1s

(5) 1TY = 153,
PRESS (RETN) LT GRUELEH
You can now select the squelch option for
the transmit frequency of channel 1.
PRESS (RETN) L 0o aenian
NO OPTION = Carrier Squelch
PRESS () £ ST CICSS
This key will allow you to scroll through L AOA-5T0 £TE65
the various squelch options L OITTRL COGED

: L EXTERDNAL

When you arrive at the squelch option of £ PREVIOUS TIERY
choice, here carrier squelch oA arnan

PRESS (RIETN) L RN FREQUERLY

PRESS (RETN) CCHAGOEL = 1 RY
1 RY =

You can now program the RX frequency

for channel 1. The acceptable range

continues o be from 150.000 MHz to

163.000 MHz. ! RY =i

As an example:

PRESS (1) 1RX = 1

(5) T AN = (5%

(4) 1 RX = 15494

() TRY = 159 3

(6) CTRX = 154

(7) TR = 154 .

I’S) ! Jt?,v’l: - ITSLI'I :
PRESS (RETIN) L RX SOUELCH
PRESS (RETN) LR0OFTIGH

() L BICTE S
To program standard CTCSS tones,

PRESS (RETN) CHARNEL = T RY
display will automatically scrollto . . . CORXTORE = 67 .0
At this point you can use the () and (=) LAXTORE = 791 .9
keys to scroll through the standard CTCSS CRXTONE =14 4
tone table, until you reach the tone you LAXTORE = 77 .0
wish to program. LRYTONE =18 .7
PRESS (RETN) LOTX FREQUERE
PRESS (RETN) CHRAMEL = 27X

display will automatically scroll to . . . ETX =5

As an example:

PRESS (1) 2K =1
3 T = 15
H : 5 Th = 158
(8) OTX = 15368



NOTE: When inputting frequency data,

always remember to enter the decimal
p{:int

You can now correct the frequency data
IPRESS (1)

5)

(

(3
()
(8)
(5)
(0)

Now that correct frequency is input,
PRESS (RETN} to proceed to

(RETN)

(=)

(»)
The SM-4150 radio is capable of two
non-standard CTCSS tones.
PRESS (RETN) to confirm this selection

PRESS (RETN) again

the display automatically scrolls to .
and you can now enter the first of two
non-standard CTCSS tones
PRESS (9)

(7)

()

(3)
PRESS (RETN) to enter the receive
frequency of channel 2

PRESS (RETN)

the display automatically scrolls to . . .
As an example:
PRESS (1)
3)
2)
)
9)

(2)

()
PRESS (RETN) to proceed to squelch
options
PRESS (RETN)

()

(=)

(=)

|
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(
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PRESS (RETN) to select/program DCS codes

display automatically scrolls to . . .

The DCS table is also “built-in” the
software. To scroll through,

PRESS (=) or (%) kevs until you reach the
desired code

PRESS (RETN)
PRESS (RETN)
display automatically scrolls to . . .
As an example:
PRESS (1)
®)
(7)

S
[ 1 .
ok

NOTE:

While programming a frequency or
non-standard CTCSS tone, the cursor can
move back and forth among the numeric
characters and decimal point by pressing
(CONT) and then using the {<—) and (—)
kevs to reach the desired character.
PRESS (CONT) to remove “C." and
reactivate "input” mode.

PRESS (“8") to change frequency data

Once the change is made, PRESS (RETN)
to store the change in programmer’s
memory buffer and move to next step

Toillustrate accessing/inputting the
second non-standard CTCSS:
PRES5 (RETN)

o

(»)

(RETN)
PRESS (#) to access tone #2

PRESS (RETN))
display automatically scrolls to . . .

You can now input the second
non-standard CTCSS tone frequency
PRESS (1)

(3)

(3)

()

t4)
PRESS (RETN) to go to next skep which is
programming, receive frequency for
channel 3

10

 CHRINEL = 2 RY

X805 = 523
RY D5 = 505
RYOCS = 526

XOCS = 031

X 805 = 032
RY OS5 = 043
PX EREQUERTY
cHERREL = 31X
3T =

=14

X = 154

TX = 1574

X = 157

T¥ = qon

TX = 157 35

X =157 358
ITX =157 355
37X =157 35
3TX =157 §55
ITX = 157 #3556
37X = 15§ 355
3T = 187 355
37X = 157 355
. 3TX = 15% 355
L 3T¥ = 158 §355

[

gt iy

=y 1
L Loy Ly Ly by Ly Ly

e e i e i T e

TXTONE = 14
TXTONE = 138
TXTOnE = 7355
Tons = 735
fXTONE = 135

RN FREGUENCY



NOTE:

To program a RECEIVE ONLY
CHANNEL, simply bypass the transmit
frequency and squelch steps by pressing
the (@) key.

Having completed the programming of all
channel (up to 16) frequency and squelch
data, use the (®) key to reach .

LOOK BACK is the tinte interval between
samplings of the priority channels during
priorify scan.

PRESS {(RETN)

The LOOK BACK TIME default setting is
2 seconds; the range is 0.25 to 4.0 seconds
in .25 sec increments.

Use the () and/or (®) keys to scroll
through the available choices

when you reach the desired setting
PRESS (RETN)

SCAN DELAY is the time the vadio Fakes to
detect proper frequency and fone.

PRESS (RETN)

the default setting is 1 second, the range is
0.00 to 4.00 seconds in .23 second
increments

As above, use the (#) andfor (#) keys to
scroll through the available choices

when you reach the desired setting,

PRESS (RETN)

SCAN WAIT is the time during scan, afler
activity has dropped from the channel, before
reswniig scan, for veception of any addifional
transmissions on that channel.

PRESS (RETN)

the default setting is 1 second;

the range is (.25 to 4.00 seconds in .25
second imcrements

As above, use the (&) and/or (=) keys to
scroll through the available choices

PRESS (RETN) when you reach the
desired setting

To program the Transmit time-out imer
PRESS (RETN)

the default setting is () seconds;

the range is 0 to 990 seconds in 10 sec
ir1l'I'L'T!1t'I1lH

™5

™

L 2ol e e 1 e e |

r*. PN

ConiE BACK

- SCRIT WA

X DE-GUT

TIE -OUT = §

CLOOE BR = 200
LO0K BE = G .25
LOOR b8 =0 50
LOOK BR =0 75
LOGR G = T 00
SEARMN DELAY
JI IIL'.'.I u":’r'r' = |1 JS

DELAY = 4 .00
CELAY = 3, 15
JELAY = 3, 50

JELAY = 3. 25



Use the () and/or (=) keys to scroll
through the timer choices

PRESS (RETN) when you reach the
desired setting

The BUSY LOCK feature enables/disables
the transmit inhibit function for all active
channels in the SM-4150).

PRESS (RETN); OFF is the default;

use the (&) andfor (=) to toggle between
“ON" and “"OFF"

PRESS (RETN) to enter your choice and
maove on to

The TRANSMIT DELAY feature

enables/disables the delayed transmit for

squelch-tail eliminator

PRESS (RETN); OFF is the default;

use the () and/or (®) to toggle between
“ON" and “OFE”

PRESS (RETN]) to enter your choice and
move on to programming priority
channels for your scan list. You can assign
any progr ammed channel to st and 2nd
priority channels.
PRESS (RETN)
Use the (&) and/or (=) keys to scroll
through the channels until you reach the
desired one.
PRESS (RETN);
now you can program/select
the second priority channel
for your scan list with the
(&) and (®) keys
PRESS (RETN)

(RETN)
The default setting is SCAN ON for each
channel; to change, use the (&) and (=)
keys, PRESS (RETN) to move to next
channel

NOTEWORTHY EXCEPTIONS

If vou do not want to remove any
channels from the scan list, vou can skip
the SCAN LIST MENU by plessmg:, the
(=) key when SCAN LIST is visible.

Once in the SCAN LIST sub-routine, (i.c.
after pressing (RETN)) you exit by
pressing (FUNC) and

then (CLS)

PRESS (=)

'

LIEOUT = O

L DNE-GUT = 10
5, HEREON =3

OO MME-GUT = 30
£ausyY Lars

C. BUSY LOCK = OFF
E. T I'I?'J_r.lj.llll - ("__,:l,:'—.ll :
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PRESS (RETN) until you reach LSRVE EERRO

PRESS (RETN); display automatically JISERT TARGET
scrollsto . . . EEPROM AL
LPRESS AL HEY

NOTE: The information that you have
programmed so faris only temporarily
stored in the programmer’s memory. You
need to program that information into the
SM-415('s EEPROM. Refer to Hardware
Description for proper removal and
insertion of the EEPROM and/or
utilization of the programming/interface
cable.

Once you have properly inserted the
EEPROM or connected the interface cable,

PRESS (RETN)
the RED LED on the programmer will
light, the display will show (00) errors if : fS‘J“ ———ERRORS
all is as it should be, and then AETVE EEFROAT
automatically scroll to . . . .F.‘Juu
FRESS RETITHEY

PRESS (RETN) £, SAVE FEFROM

{®) to go to next step LHERRULT RUL
To activate “DEFAULT ALL,”
PRESS (RETN) L COATINUE? —YES

Should you wish to erase all programmed
channel information and return all scan
and option parameters to their default
settings, PRESS (RETN)

[
o
r
oy
EE_I
2
=
=5
-

NOTE: To protect you from inadvertently
erasing and defaulting, vou have to

PRESS (RETN) while C.CONTINUE?-YES
is visible in the display.

You can toggle between “YES” and “NO”
with () and (=) keys

™
e
i
3
BT
7
g
|
=
Ty
i

Pressing (RETN) will take you back to . . .
PRESS (®) to go to next step

PRESS (RETN) to return to
or (=) to go back to

 FREVIOUS e
CFROE CHRONELS

FICE CHANTEL

’__'1 i T T e I O A



Radio Program
(Refer To Menu Tree)

PRESS (RETN)
PRESS (RETN)
PRESS ()

This menu will allow you to change
(program) radio parameters that are
hardware—-specific. Change these
parameters only to accompany a
hardware modification of a radio.

(SEE APPENDIX)

PRESS (=)

PRESS (RETN)

display automatically scrolls to . . .

PRESS (RETN)

the RED LED will illuminate while the
EEPROM is loaded into the programmer’s

memory buffer.

If no errors are found, display will be
PRESS (=) to go to next menu

PRESS (RETN)

the RED LED will illuminate while the
EEPROM is loaded with the programming

in the memory buffer
PRESS (RETN)

PRESS (RETN)

PRESS (=)
PRESS (RETN)

You can now NAME the file for reference
betore you print it out. (maximum of 32

characters)

PRESS (SHFT)
(1)
(SHFT)
(2)
(SHFT)

3)
CONT)

E
PRESS () or (&) until you reach (blank)
{—) to move to next character
() or (=) until you reach (R)
{—) to more until next character

(SHFT)
(1)

L ST-H150 ARG
L. PROG CHARANELS
£ PROG PARAMS

T8

LOAL EEFROT

{SERT SOURCE
EEFRGM AND
\PRESS RETA KEY

LOAD EEFROMM

™

LOARD EEPROITT
. SAVE EEFRGM

AISERT TRRGET
EEFROM ARD

PRESS RETIT KEY

™

™

<O0=———ERRORS

RETIE EEFROT
Nei
FRESS RETA REY
L, SRVE EEPRAOM
L BRiAT oA
CUSER =8
5 USER =8
USER = AB
5. USER = AB
USER = RBE
S5 USER = RAEE
USER = ABCH
C USER = ROCE
L USER = ABCE
L USER = AAC B
CUSER = AR R
C USER = RBL REB
G USER = ABC R
USER = RBL  RAM



(SHFT)
(4)
(CONT)
() or (=) until you reach (1)
S I
(«a} or (=) until you reach (O)
=
(vou can use up to 32 characters)
PRESS (RETN)
Make sure that printer is properly

connected to SMP-4000 Printer Connector.
(SMP-4000 uses a Centronics® Printer Port

with an IBM® DB25)

EEPROM Prog

(Refer To Menu Tree)
PRESS (=)

PRESS (RETN)

If you wish to copy the contents of a
master EEPROM into a target EEPROM,;
PRESS (RETN)

The display will scroll to .

If not using the interface cable, place the
EEPROM (NOTE: the one you wish to
CLONE FROM) into the textool on top of
the programmer. Make sure that textool is
in the unlocked position (lever up) and
that the notch on the EEPROM is toward
the display (see Hardware Description}
when placing it in the lower half of the
textool.

Lock in the EEPROM by lowering the
lever

PRESS (RETN)

The RED LED will illuminate as the
EEPROM is read and checked for errors

the display will instruct you—if no errors
are found, remove the "MASTER”
EEPROM and replace it with the
“SLAVE” or target EEPROM that you
wish to CLONE TQ. Make sure that the
locking mechanism is in the appropriate
setting when removing and installing
EEPROMs.

PRESS (RETN)

The RED LED will again illuminate with
TARGET EEPROM is loaded and checked

for errors.

L

o e . i EA R LB

HEER = QE:‘" RAEDE
USER = RBC RRELE
US5ER = RBL  RALIE
HSER = RBY  RAOE

CSER = REC RRMIOE

AASERT SOGURCE
LEERPROTTTRAG
JERESS RETT KEY

AOSERT TARGET
(EEPROM ROD
PHRESS REITREY

<00>———ERRORS
REMIDVE EEFRGIT
AAD

FRESS RETIT ALY



PRESSIRETN

and vou will be back to O CLONE EERROT
PRESS (=)
- to proceed to next menu O COMMPRRE ECRRITT

COMPARE EEPROM allows you to

compare the contents of a master

EEPROM to a target EEPROM. All

conflicting locations in the target

EEPROM will be flagged as errors.

PRESS (RETN) GOSERT ESTER

EE]:I T Sy
% [ L] [rn

\PRESS RETIT KEY
Insert the “MASTER” EEFROM and

PRESS (RETN) ANSERT TRARGET
EEFRGIT BO
The RED LED will illuminate as the PRESS RETA KEY

master EEPROM is read, checked for
errors and stored

PRESS (RETN) O = ———FRARORS
REMGUE EEPRIT]

The RED LED will again illuminate as the ARG

target EEPROM is read and com pared CPRESS RETH KEY

PRESS (RETN}

and vou will be back to COLONTPARRE EEPRITT

PRESS (=)

to proceed to next menu L, ERAGE EEFREM]

ERASE EEPROM will erase all data from

the EEPROM and vertify that it is blank.

All non-erased locations in the target

EEPROM will be flagged as errors

PRESS (RETN) ANSERT TRRSET
EEPRGM AR

the display scrolls to. . . PRESS RETI KEY

PRESS (RFTN) <00 ———ERROAG
JREMOVE EEFROM

The RED LED will illuminate as the target RS

EEPROM is erased and checked for errors. PRESS RETI KEW

PRESS (RETN)

and vou will be back to L ERASE EEFROT

PRESS (=)

to proceed to next menu £ TEST EEFROMT

The TEST EEPROM menu performs the

erase function as above, then writes a _

pattern of test data into the EEPROM. All

conflicting locations on the target

EEPROM will be flagged as errors

PRESS (RETN) JNSERT TRRGET
EERRST ROD
PRESS RETH BREY
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Insert the EEPROM you wish to test and
PRESS (RETN) <00>—-——ERARGARS

The RED LED will illuminate as the
EEPROM is tested and errors are flagged;
with no errors found in the test, display

will scroll to RETIOE EEPROT
’ I!.:I“nl ILr
JPRESS RETI BFy
PRESS (RETN)
and you will be back to OO TEST ERPROT
PRESS (=)
to proceed to next menu COERROR LISTIAG

The ERROR LISTING menu redirects the
output of any EEPROM data location
errors between the display (DSP) and the
printer (PRIN)

A

PRESS (RETN) CERR Uit

(=) or (=) COERRLIST = = PRI
to toggle between DSP and PRN
PRESS (RETN) to select your choice and
take you back to L. ERROR LiSTING
to o to next menu
From the MENU TREE you can see that
EDIT is really a submenu consisting of
various programs used to examine and

modify the binary contents of an

EEPROM. i

PRESS (RETN) PRSSLONRE
You will see that a password is required to

continue. Contact Maxon Customer

Service for the details of the password and

edit programs.

PRESS (RETN) ,

and the EDIT prompt returns £ EONT EEFROIT
PRESS (=) COPREVIOLS e
To return to “CLONE"” PRESS (#) again Lo CLANE EEPRDIT

Toreturn to "EEPROM PROG,” O EECRONTT FRUG
PRESS (RETN)



ERROR MESSAGE APPENDIX

The following is an error message reference listing. It illustrates the types of errors
that you may encounter when using the SMP* 4000 to program a radio. Remember
to use the (HELP) key to gain more information about the “current” function of
the programmer.

TX/RX Frequency Input Errors

“FREQUENCY ERR”  unable to convert characters in string to integer value,
conversion value overflow or underflow.

“FREQ<MIN ERROR” frequency must be greater than or equal to the
minimum radio frequency band limit.

“FREQ>MAX ERROR" frequency must be less than or equal to the maximum
radio frequency band limit.

“PLLN=<=AERROR"” the N modulus value must be greater than the A
modulus value for proper operation of the PLL. The
frequency is too low for the PLL modulus used by the
radio. Also check the reference and intermediate’
frequency values.

“PLLN=>MAX ERROR" the N modulus is overflowing its maximum allowed
value. The frequency is too high for the PLL modulus
used by the radio. Also check the reference and
intermediate frequency values.

“PLLA=MAXERR"”  the A modulus is overflowing its maximum allowed
value. This error should never, ever happen, but .

anything is possible. Check the power supply for
electrical noise. ;

Nonstandard CTCSS Input Errors

“FREQUENCY ERR"” unable to convert characters in string to integer value,
! = 8
conversion value overtlow or underflow. :

“TONE<MIN ERROR" tone frequency must be greater than or equal to the
minimum value of 49.0 Hz.

“TONE=>MAX ERROR" tone frequency must be less than or equal to the
maximum value of 260.0 Hz.

“STD CTCSS FREQ” tone frequency entered is also a standard CTCSS tone.

Load 4150 EEPROM Errors

“OPTION ERROR” the EEPROM channel option data is out of range for the
available options.

“TONE<MIN ERROR"” the nonstandard tone was converted to a value less
than the minimum tone frequency of 49.0 Hz.




“TONE=MAX ERROR” the nonstandard tone was converted to a value greater

“FREQUENCY ERR”

“CHECKSUM ERROR"”

than the maximum tone frequency of 260.0 Hz.

unable to convert EEPROM frequency data to integer
value, conversion value overflow or undertlow.

checksum in EEPROM frequency data does not match
that calculated by the programmer.

NOTE: LOADING is aborted and the radio data area is cleared to default values.

General EEPROM Errors

“laa)——dddd ERR"

“{xx)——ERRORS"

the data (dddd) in the EEPROM at the address (aa) does
not match with what is expected. Press the (DOWN
ARROW) or (RETN) keys to increment to'the next
erroneous location. Press the (ABORT) key to exit error
listing function.

the total number of EEPROM errors found is displayed
in the (xx) field.

NOTE: If the ERROR LISTING function is redirected to PRN, the EEPROM error
listing results will be sent to the printer rather than the display.

General Printer Errors

“PRINTER BUSY"”

the printer is not responding to the SMP-4000. Check
the printer cable and printer powcr switch for
problems. To abort the printing attempt, press the
(ABORT) key and return to the menu selection.
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Parameter Program Appendix

The SMP-4000 Menu Tree delineates the radio parameters that can be modified by
this menu.

NOTE:

THESE RADIO PARAMETERS ARE HARDWARE-SPECIFIC. CHANGE THESE
PARAMETERS ONLY TO ACCOMPANY A HARDWARE MODIFICATION OF
THE SM-4150.

CRAEMND FROG

PRESS (RETN) L SIT-YT50 RAMGID
PRESS (RETN) L PROG CHAANELG
PRESS (=) £ PROE FRARAMS
I]i{LSS (RETN) CRPRSS InRD =
You will see that a password is required to

continue. Contact Maxon Customer

Service for details.

With correct input of password COUECT BI0E

INJECT SIDE allows you to specify high

side or low side IF injection mode.

Changing this value RESETS the

previously programmed channel data.

PRESS (RETN) CONJECTION = Ot
(&) or (=) COMGECTIONT = R
(RETN) to select the value and EOUECT SIDE

return to top of the menu

PRESS (=) to move to next menu

parameter L #F FREGUELY

You can alter the default INTERMEDIATE

FREQUENCY value with this menu.

Changing this value RESETS the

previously programmed channel data.

PRESS (RETN) =] 4508
(#) presses will move to next

character, when complete

PRESS (RETN)

PRESS (®) to move to next parameter

You can alter the default PLL

REFERENCE FREQUENCY value with

this menu. Changing this value RESETS

the previously programmed channel data.

PRESS (RETN) REF =& 000
(#) presses will move to next

character, when complete
PRESS (RETN) O REF FREQUERLCY

PRESS (=) to move to next parameter {. RF FREQ BAND

IFEREQUERCY
. REF FREGUENL

Yy
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You can alter the default FREQUENCY
BAND specification for the radio. The
programmer will reject any attempt to

program a channel outside the specified
band.

PRESS (RETN)
(#) presses will move to next
character, when complete
PRESS (RETN)
(#) presses will move to next
character, when complete
PRESS (RETN)
PRESS (=) to move to next parameter

You can alter the default FREQUENCY

MODULUS DIVIDER for the PLL in the

radio. Changing this value RESETS the
previously programmed channel data.
PRESS (RETN)
(#) presses will move to next
character, (range is 1-255),

when complete
PRESS (RETN)

PRESS (=) to move to next parameter

DEFAULT ALL resets all parameters AND

radio channel programming information
to the default, unprogrammed state

PRESS (RETN) to activate the menu
() or (@) to toggle between
"YES” and “NO”

PRESS (RETN)

when display is “YES”

when display is “NO”

PRESS (®) to move to
(RETN)

or

(®)

Ea o

&y

=

EniEn; T RS MRy

-

CTUEST S0

. HF FREL BROD

PL. I_f'l‘.l"ll TN T
. [P Sy B Y

T

CPLLITADLLUS

. GEFRULT ALL

 CONTIUE? ~VES

k] e _ o
. Lu.ll HJJI HE— ]

T .'J'Ilrf:':‘l [
n LI'J.'ITI'I‘H.JL _||'__q

WILECT 5i0

 DEFRULT RLL
CFPREWDUS THET
F .'UEIJIL'.‘ JDHHJ |'.'I5
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CODED SQUELCH APPENDIX

STANDARD CTCSS TONES DCS (OCTAL) CODES
67.0 023 306
71.9 025 311
74.4 026 315
) 031 331
Fas By 032 343
82.5 043 346
85.4 047 351
88.5 051 364
W 054 365
94.8 065 371
97.4 071 411

100.0 072 412
103.5 073 413
167.2 074 423
110.9 114 431
114.8 115 432
118.8 116 445
123.0 125 464
1275 131 465
131.8 132 466
136.5 134 503
141.3 143 206
146.2 152 516
151.4 155 532
156.7 156 546
162.2 162 565
167.9 165 606
173.8 172 612
179.9 174 624
186.2 205 627
192.8 223 631
203.5 226 632
210.7 243 654
218.1 244 662
225.7 245 664
233.6 251 703
241.8 261 712
250.3 263 Tod
265 ol

271 732

734

743

754

[
ra
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Addendum to SMP-4000 Programmer Manual for use with the SP-5150 and
SP-5450 Synthesized Portables.

PREFACE

Congratulations!!
And welcome to the world of Maxon Synthesized Portable Radios.

Your new SP-5150 (VHF) or SP-5450 (UHF) radio is as easy to program as it is to
operate. The following guide is designed to be used in conjunction with the
SMP-4000 Programmer Manual to assist you in the programming of your new
portable radio.

If you are already familiar with the SMP-4000 Programmer from use with the
5M-4150 Mobile, then this will be a snap!! If not, don't despair. A quick review of
pages 4 and 5 of the programmer manual and you too will soon be programming
like a pro!

This addendum updates five sections of the programmer manual:
— SMP-4000 Menu Tree

— Hardware Description

— Programming an SP-5150 or SP-5450 Radio

— Error Message Appendix

— Parameter Program Appendix.
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KEY DESCRIPTION

There are sixteen (16) keys which comprise the SMP-4000 keyboard. These consist
of the digits zero (0) through nine (9), space (CLS), decimal polnt{ ). carriage
return (RETN), and three alternate function keys: (FUNC), (CONT) and (SHFT).

o 1 2 3
FUNC o B C
S 4 5 6

NT D E e
SHFT 4 S 7

- del M ins

CLS 0

RETN - B .

KEYBOARD STATUS INDICATORS

The left-most digit on the SMP-4000 display screen is reserved as an alternate
function key status indicator. It is unique in that its decimal point remains Ilfrh ted
at all times. There is a unique status character for each of the four keyboard
modes:

1) F. — Function key input mode, set by (FUNC) key
2) C. — Control key input mode, set by (CONT) key
3) S. — Shift key input mode, set by (SHFT) key

4) . — Normal Input mode

USING THE ALTERNATE FUNCTION KEYS

Each of the three (3) alternate function keys has the ability to replace the existing
input mode with its own. Operating in a Loggle fashion, the key’s input maode is
retained after the key is released. When a key is pressed while its input mode is

active, the mode will toggle back to the normal input mode-.

SPECIAL FUNCTION KEY DEFINITIONS

(ABORT) With the ‘F." status indicator set, press the (CLS) key to form the
(ABORT) key.
(HELP) With the 'F.” status indicator set, press the (.) key to form the

(HELP) key.



(L-ARROW) With the ‘C.’ status indicator set, press the (CLS) key to form

the (L-ARROW) key.

(R-ARROW) With the 'C.” status indicator set, press the (.) key to form the

(R-ARROW) key.

(UP-ARROW)  With the 'C." status indicator set, press the (8) key to form the

(UP-ARROW) key.

(DN-ARROW)  With the ‘C." status indicator set, press the (0) key to form the

(DN-ARROW) key.

(DELETE) With the "C.” status indicator set, press the (7} key to form the

(DELETE) key.

HELP FUNCTION OPERATION

The HELP function may be invoked anytime clarification is needed regarding an

input request.

STEP 1-  Press the (HELP) key to display the help message for the current

input request.

STEP 2-  Use the (L-ARROW) and (R-ARROW) keys to screll the Help message

across the display for full viewing,.

STEP 3—  Press the (RETN) or (ABORT) key to exit the Help function.

SMP-4000 HARDWARE
DESCRIPTION

Your SMP-4000 programmer has its
programming connector adjacent to the
keyboard on the top of the unit. See Figure 1
for an illustration of the Textool connector.

To program, you must remove the EEPROM
from the radio and place it in the Textool on
the top pane] of the programmer.

Let's review this programming approach:

You can remove the EEPROM from the radio
and place it into the Textool on top of the
programmer. Follow these steps: a) remove
the EEPROM very careiul[y from the radio
(take notice of location of the notch in its top,
as in Figure 2a); b) after making sure that the
Textool is in the “unlocked” position (lever
up - see Figure 2b), place the EEPROM into
the lower half of the Textool with the notch
pointing toward the display (see Figure 2c),
then lower the lever to lock the EEPROM
into place. Leave the EEPROM locked in for
the duration of the programming
sequence(s), unless instructed to do
otherwise. When programming is complete,
raise the lever and carefully remove the
EEPROM from the programmer. Replace the
EEPROM in the DIP socket in the radio,
making sure that the noteh is located in the

same place as when the EEPROM was
r'umm‘wi.

N

o
o

Figure 1

BENIRRERE;
(10 IID

LOCKED

Do

"-‘-MF‘ 000

UNLOCKED

v
Figure 2a Figure 2b

Figure 2c
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GETTING STARTED

Make sure the Plug-In Power Supply :
(provided with the programmer) is = e e

properly connected with the back of SMP - 4000
the unit and a standard 120 VAC <
grounded outlet. Move the power

switch to the “ON" position.

PROGRAMMING AN SP-5150 RADIO

Refer to the SMP-4000 Hardware Description for instructions on removing the
EEPROM from the radio and placing it in the Textool on top of the SMP- 1{]{1{]
programmer.

The message “MAXON SMP-4000" will be displayed and followed by a second
message, “C. RADIO PROG”. Referencing the SMP-4000 Menu Tree, you can
press “RETN” to move to radio selections (SM-4150, SM-4450, 5P-2850, SP-5150)
and SP-5450) or press the Up or Down Arrow keys to scroll through EEPROM
programming and Printer Utilities.

The Menu Tree il_lustrates that once you have selected a radio, the SP-5150 for
example, you then press “RETN” to call up the prompt “PROG CHANNELS”.
Once again you have the choice of using the Up or Down Arrow keys to scroll
through: PROG PARAMS, LOAD EEPROM, SAVE EEPROM, PRINT DATA, and
PREVIOUS MENU; or pressing “RETN" to call up the prompt “PICK
CHANNEL".

{.—- }_IHLH'J LHJ (LR Il s L_

PRESS (RETN) C. FICK CHAMTEL
PRESS (RETN) L. CHARAAEL = ]
PRESS (RETN) £ TX FREQUERLCY
PRESS (RETN) CEHRGTEL = TTX
display automatically scrolls to . . . AT =_
You can now program the TX frequency 136-1508 INH: (5£-5150 “17)
for Channel 1. The acceptable ranges 198-163 /TIH: (5P-5150 “M"}
are . . . 158-174 [TiH: {5P-5150 "H"?
Remember to keep frequencies within
channel spread of 6 MHz in each range.
As an example:
PRESS (1) TN =1

(5) 3TN =15_

(3) X =159

(.) do not forget the decimal point T =153

(9) 1T =153.9_

(8) LT =153 .98

(5) 17X =153 .965
PRESS (RETN) L TX SQUELLH

You can now select the squelch option for
the transmit frequency of Channel 1.

5]



PRESS (RETN)

NO OPTION = Carrier Squelch

PRESS (=)

This key will allow you to scroll through
the various squelch options

™
=1
5
L
s
~
B
Ia

™
iy
=

]
~
Ly
Ly

CPREVIDUS THENY
NG ORTEN
. RX FREQUENC

 CHAANEL = 1 RX
AR

When you arrive at the squelch option of
choice, hear carrier squelch

PRESS (RETN)
PRESS (RETN)

m ™M

You can now program the RX frequency
for Channel 1. The acceptable ranges are
within a 6 MHz spread. 13E-158 TIH: (5F-51580 “L™]
IHE-163 TR (5P-5150 “7)
TEH-1T4 MH: (SF-5150 “H™

As an example:

PRESS (1) TAX = 1_

(5) 1RY = 15

(4) L TRX =759

() 1RX = 16497 _

(6) VRX = 1584 b_

(7) TRX = 154 .57_

(5) . TRX =154 675
PRESS (RETN) L RX SQUELCH
PRESS (RETN) C. 08 OFTIGh

() L. 5TO LTSS
To program standard CTCSS tones,
PRESS (RETN) CCHRMNAEL = 1 RX
display will automatically scroll to. . . CRXTONE =67 .0
At this point you can use the (&) and (=) CRXTORE =177 .8
keys to scroll through the standard CTCSS CRXTONE= T4 4
tone lable, until you reach the tone you CRXYTOAE =11 .0
wish to program. £RXTORE = 159 .7
PRESS (RETN) L TX FREQUENLY
PRESS (RETN) CHAMNEL = £ TX

display will automatically scrollto . . .
As an example:

PRESS (1) TN =1_
(5) 2TX =15 _
(3) JTH =155
(8) 278 = 1598
(5) 27X = 15365 _
(0) 27X = 153857
(0) 2T¥ = 1538507
(RETN) FREQUENCY ERR

NOTE: When inputting frequency data,
always remember to enter the decimal
point.

2T =_



You can now correct the frequency data.
PRESS (1)

(5)

(3

()

Now that correct frequency is input,
PRESS (RETN) to proceed to . . .
(RETN)
(=)
(=)
(®)
PRESS (RETN) to enter the receive
frequency of Channel 2.
PRESS (RETN)
the display automatically scrolls to . .
As an example:
PRESS (1)
(5

A, T P i —— ——
[ B T = T
e "™ "™ i

PRESS (RETN) to proceed to squelch
options.

PRESS (RETN)

()

(=)

(=)

PRESS (RETN)

PRESS (RETN)
display automatically scrolls to . . .

As an example:
PRESS (1)

(5)

(7)

(-)

(3)

(5)
(5)

NOTE: While programming a frequency,

the cursor can move back and forth
among the numeric characters and
decimal point by pressing (CONT) and
then using the (<) and (=) keys to reach
the desired character.

PRESS (CONT) to remove “C.” and
reactivate “input” mode.

PRESS (“8”) to change frequency data

iz T e o S e i

Fiy
i
| T | T
LALA A A A Al
L b Loy Ly L)
I

oy o O
L

-
==l

X SUUELLH

STOTO5S
' PREVIGLS MENL
10 0PTIN
RX FREQLENCY
CHAMAEL = AR

ZRX =

ZRY = 1_

2RY = 75 _
RN = 15T
DA = e
2RY =152 §_
ORY =157 .93

L& RX = 152 37T

[T ey e B ' i

. RX SOUELE

O GRTION

510 L1055

PREVIGUS TTEN

[ Vi | xix)
i IfLJI UPJI.-'[LJH

X FREQUERLY

CLHANTEL = FTX

A g B e o 2 W
Ly Ly by Ly Lo Ry Ly g

3TN =_
IK=1_
I =15_
L ITX =757 _
I =351
3TN =157 .5
37X =157 .35_
3T =157 .355
X=157.35_
X=157.35
X =151 .55
I¥ = 157_355
T¥ = 157355
=17 355
¥ =75 .355
¥ =15_ .355
FTX = 158_355



Once the change is made, PRESS (RETN)
to store the change in programmer’s
memory buffer and move to next step.
PRESS (RETN) to go to next step which is
programming receive frequency for
Channel 3.

NOTE: To program a RECEIVE ONLY
CHANNEL, simply bypass the transmit
~ frequency and squelch steps by pressing
the (=) key.

Having completed the programming of all
channels’ (up to 6) frequency and squelch
data, use the (RETN) key toreach . . .
PRESS (RETN); display automatically
scrollsto . . .

NOTE: The information that you have
programmed so far is (mly temporarily
stored in the programmer’s memory. You
need to program that information into the
5P-5150's EEPROM. Refer to Hardware
Description for proper removal and
insertion of the EEPROM.

Once you have properly inserted the
EEPROM,

PRESS (RETN).

The RED LED on the programmer will
light, the display will show (00) errors if
all is as it should be, and then
automatically scroll to . . .

PRESS (RETN)
() to go to next step.

To activate “DEFAULT ALL.”
PRESS (RETN)

Should you wish to erase all programmed
cham‘.elyinformation and return all option
parameters to their default settings,
PRESS (RETN)

NOTE: To protect you from inadvertently
erasing and defaulting, vou have to

PRESS (RETN) while C. CONT]]\UET’—YE'D
is visible in the display.

You can toggle between “YES” and “NO”
with () and () keys.

Pressing (RETN) will take you back to .
PRESS {‘F’) to go to next step.

PRESS (RETN) to return to
or (=) to o hau'k to. . .

£ TX SQUELCH

-

£

. RX FREQUENLY

. SAVE EEPROTT

AGSERT TARGET
EEFROGIT AND
PRESS RETA KEY

< 0U>=———ERRORS

RETIOVE CEPROMT
ARG

_'—"I .'—'1

gt i o B o ™ ™

[ ]

PRESS RETI KEY

SARVE EEFRGY
CEFRULT AL eb

COnnOYvE? =00
CORTIILE?—YES
CCannngE?-=no
OEFRULT RLL

| PREVIGUS TIENU
PROG CHADAELS
~ PG THENAEL



ERROR MESSAGE APPENDIX

The following is an error message reference listing. It illustrates the types of errors
that you may encounter when using the SMP-4000 to program a radio. Remember
to use the (HELP) key to gain more information about the “current” function of
the programmer.

TX/RX Frequency Input Errors

“"FREQUENCY ERR”  Unable to convert characters in string to integer value,
conversion value overflow or underflow.

“FREQ<MIN ERROR” Frequency must be greater than or equal to the
minimum radio frequency band limit.

“FREQ>=MAX ERROR" Frequency must be less than or equal to the maximum
radio frequency band limit.

“PLLN< = A ERROR” The N modulus value must be greater than the A
modulus value for proper operation of the PLL. The
frequency is too low for the PLL modulus used by the
radio. Also check the reference and intermediate
frequency values.

“PLL N=MAX ERROR"” The N modulus is overflowing its maximum allowed
value. The frequency is too high for the PLL modulus
used by the radio. Also check the reference and
intermediate frequency values.

“PLLA>MAXERR”  The A modulus is overflowing its maximum allowed
value. This error should never happen, but anything is
possible. Check the power supply for electrical noise.

Load 5150/5450 EEPROM Errors

“PARITY ERROR” Parity bit in EEPROM frequency data does not match
that calculated by the programmer.

“FREQUENCY ERR”  Unable to convert EEPROM frequency data to integer
value, conversion value overflow or underflow.

NOTE: LOADING is aborted and the radio data area is cleared to default values.

General EEPROM Errors

“(aa)—dddd ERR"” The data (dddd) in the EEPROM at the address (aa)
does not match with what is expected. Press the
(DOWN ARROW) or (RETN) keys to increment to the
next erroneous location. Press the (ABORT) key to exit
error listing function.

“(xx)——ERRORS"” The total number of EEPROM errors found is displayed
in the (xx) field.

NOTE: If the ERROR LISTING function is redirected to PRN, the EEPROM error
listing results will be sent to the printer rather than the display.
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General Printer Errors

“PRINTER BUSY” The printer is not responding to the SMP-4000. Check
the printer cable and printer power switch for
problems. To abort the printing attempt, press the

(ABORT) key and return to the menu selection.

SP-5150/SP-5450
Parameter Program Appendix

The SMP-4000 Menu Tree delineates the radio parameters that can be modified by
this menu.

T RADID PROG

PRESS (RETN) L. 54150 RADI
() L. GIM-H450 RAGID
(=) £, 5P-2850 RADIO
(=) L. 5P-5150 RACIC

PRESS (RETN) C. FRGG CHADIELS

PRESS (=) L, PROG PARAMIS
(RETN) PRSS WHRD =

You will see that a password is required to

continue.

PRESS (3) PRSS UIDRD =
(1) . PASS WIRD =
(7) . PASS WORD =
(5) . PASS LWORD =
(3) . PR5S WERE =
(7) display goes to first parameter COAUECT SI0E

with correct input of password

INJECT SIDE allows you to specify high

side or low side IF injection mode.

Changing the value RESETS the

previously programmed channel data.

NOTE: All 5P-5150 radios in the low

range, 136-150 MHz, and SP-5450 radios in

the low range, 406-430 MHz, MUST have

the injection changed from low to high in

order to perform properly.

PRESS (RETN) £ONJECTION = LOW
() or () ; CONTGETTION = Hi
(RETN) to select the value and COGECT SIDE

return to top of the menu.

PRESS (=) to more to next menu

parameter. L IF FREGUENCY

You can alter the default INTERMEDIATE
FREQUENCY wvalue with this menu.
Changing this value RESETS the
previously programmed channel data.



PRESS (RETN)

(#) presses will move to next
character, when complete.

PRESS (RETN)

PRESS () Lo move to next parameter.

You can alter the default PLL
REFERENCE FREQUENCY value with
this menu. Changing this value RESETS
the previously programmed channel data.

PRESS (RETN)

(#) presses will move to next
character, when complete.

PRESS (RETN)

PRESS (=) to move to next parameter.

You can alter the default FREQUENCY
BAND specification for the radio. The
programmer will reject any attempt to
program a channel outside the specified

band.
PRESS (RETN)

(#) presses will move to next
character, when complete.

PRESS (RETN)

(#) presses will move to next
character, when complete.

PRESS (RETIN)

PRESS (#) to move to next parameter.

You can alter the default FREQUENCY
MODULUS DIVIDER for the PLL in the
radio. Changing this value RESETS the
previously programmed channel data.

PRESS (RETN)

(#) presses will move to next
value (range is 1-255)
when complete.

PRESS (RETN)
PRESS (RETN)

PRESS (#) to move to next parameter.

CHANNEL DOUBLING permits 12
channel operation on SP-5150/SP-5450
radios equipped with the “GROUP A/B”

switch.

PRESS (RETN) (default setting in Off)

(=) or (=)

(setting MUST be “On” for 12
channel operation)

™

R

™M ™

S T e T
]
=
- =
=
Ca
C

r~ I
L
X

F =21 400

IF FREGUERCY
| REF FREQUERCY

REF =5 008

REF FREQUERCY
A

FFREG BAND

OUBLE = OFF
£ =

T
= i



PRESS (RETN)
PRESS (=) to move to next parameter.

CHANNEL LIMIT sets the number of
channels. The default setting is 6.
When channel doubling is “On,” the
LIMIT AUTOMATICALLY CHANGES
to 12.
The upper limit is 16. This requires a
hardware change to the radio.
PRESS (RETN)

(=) or (®) to change the number.
PRESS (RETN)
PRESS (=) to move to next parameter.
PRESS () to move to next parameter.

DEFAULT ALL resets all parameters AND
radio channel programming information
to the default, unprogrammed state.

PRESS (RETN) to activate the menu.
(=) or (®) to toggle between
“YES” and “IN®."

PRESS (RETN)
when display is ” YES”
when display is “NO”
PRESS (#) to move to
(RETN)
or

(=)

=y

=y

™y ™

et P Rl i T

My My My

-

L CHARTT DOUBLING
. CHATITEL LITHT

CERRT LITNT = 12

. CHAAAEL LT
 QEFRULT ALL
OEFAULT ALL

COATIUE T —YES

LU

L COATRUE?—=no

COATINUE? —YES

. LN

[

EER ]

T

R

LT SI0E

L JEFRULT AL
CPREVIDUS TIENL
. FRG

/5 FRRAITIS
ELT 5i0E
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