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1.0 Digit Matching

The OEM Inteli-Route dialer has 16 gengpalpose routes available, see Diagra

% Combined Activate Programmer 211 |- (O] x| I

I:I\-'er\.-iewl GenaalSe:tingsI Mmagenent[ptionsl E:-::eptimsl Short Codes | | Reute Ti'nesl |
-Route Prefixes
Route Tpe Dial Code |Dela}| Prefis 1 | Dela_l,l| Prefix 2 | Dela_l,l| Prefic 3
PEx
Short Code 1
Short Code &
CLI Cortrol 1417470
Harred
BHE-ENC
Loca 23456783
H atiorial o102
Inkzrnational 0a
 abile C77 078,079
Jther 1
Jther 2
Jther 3
Jther 4
Jther &
Jefault Ente standard route

Diallen Opeatior =
Read P-moram = Cwitch
Euit |
= Fip

(Note all pictures are screen shots from the OEMt@uer programming tool -
Combined Activate.)

Each route is split up into 4 parts a) the rousd dbde b) the route prefix and c) the r
time (not shown) and d) the route type (not shown).

Digits dialed by the customer are matched agalmestligits stored in the dial code and if
the digits match, that route is checked to sets fiine profile is valid (not shown). If it

a valid time then the digits stored in the routefigrsection are dialed to line (including
any delays).

If the route is a Standard route (see route tyfhes) the digits dialed by the customer
will then be dialed to line and the router will gosleep, allowing any other digits dialed
by the customer to go direct to the telephone line.
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If there is no match with the digits in one routeen the next route will be checked f
match until all routes have been tested when tfeutteoute will be executed. The
default route is always executed if no other rasitmatched (and the digits dialed ar
in the exception list see Exceptions).

Here is an example using a typical plan for the (Blgure 2)

%% Combined Activate Programmer 2.11

Dverviewl Eenera Settirgs | Hanagementﬂptinnsl Escepticns I Short Codes  Roue Prefies I Route Times | I

Route Prefixes

Fioute Type Dial Code |Delas] Prefis]  [Delsy]  Prefis2  [Delay]  Prefind
PEx
Shot Cade 1
Shot Code 2
CLI Contral 1411470

Barred
L=l {wigl i )
Local 234567813 1662 01962
Mationa 01,02 166«
|ntermational 0a 1BRL
Maobile 0F7.073.073 (1210
Cther 1
Cther 2
Cther 3
Cther 4

Cther 5
Cefault Enter standard route 1B

MiAller Nperaknns
Read Progranm i Switch
i Zp

Cxit |

Figure 2 Simple Plan for the UK

In the UK, local calls start with 2 to 9, (Local &Re, above route 7), National calls start
with 01 or 02 (route 8), International calls staith 00 (route 9) and mobile calls start
with 077,078 or 079 (route 10).

Note this is a typical plan for the UK. However the wdeoof routes for local, national
etc are just arbitrary choices. The local routd@dave been in any available route. /
note that the prefixes for the local route incladeode (the STD) which must be dialed
before the customer dialed digits only in the lacaite. This STD code is changed for
each location that a dialer is installed and isallgyprogrammed by the Management
Platform automatically.

Lets assume that the customer dials the number3888xx. Initially the dialer stores
the customer digits and nothing goes to the lireth digits are dialed each route is
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checked in turn from the top (route 1) to the hot{woute 15, marked Other 5 in Figure
2) for a match. In this case there is a match faumdoute 8 against the dial code 01
(which matches the digits dialed by the customé&83) and this route is executed
(ignoring route times). The dialer dials 1664 tweliand then the digits the customer has
dialed (01383....) and the goes to sleep.

Now assume the customer dials 0906 xxxxxxxx (thia high rate number in the Ut
Routes 1 to 15 are checked but there is no matahyirroute code so the default route is
executed. The dialer dials 1664 to line and thecttetomer number 0906........

The default UK plan reserves route 1 for PBX digitsites 2 and 3 for short code dia
(##1 dials a long number), Route 4 for CLI confrstomer can dial 141 or 1470 in
front of a number but the number should still beted) and Route 5 for Exception-to-
exceptions (codes which override the exceptions).

1.1 Exceptions

The dialer can store a large number of exceptionsjatched digits (Up to 120) that
should always be sent to line. Figure 3 shows gtm&ceptions for the UK

&% Combined Activate Programmer 2.11

Dverviewl GeneralSettir‘gsl Management Options ~ Erceptions | Shart D:u:le&l Roue F'ref:-:esl %uteTimesl |

-~Exception Codes

# - 1 539 ]

[ialler Dperations
Read Program * Switch .
=ik
T Zin
. .
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Any numbers dialed by the customer that starts thilse exception digits will
automatically be sent to line rather than beingckbkd on the routes (note see Advanced
Dialer Operation for an explanation of how the gt mechanism is controlled by the
route types).

In the UK hash (#) and star(*) are used for serpicgyramming and 1 is used for
operator services. 999 is the emergency servias. co

There is room in exceptions for approximately 1B8racters which is approximately 40
3 digit codes (the codes are packed in a comptaaa@ner which makes it hard to
predict how many codes you can store).

There is a special route in the UK plan called egtion to exception' route (route 6) -
which allows you to override exceptions for par&inumbers (in the UK example
above you could enter 192 directory enquiriehadxception-to-exception route and
have this code routed to a service provider. Tlual&/override the 1 exception digit for
only this number 192).

1.2 Dial Codes

T_he digits dialed by the customer are checked agaich routes dial codes until a m
is found and that route is then executed (if it aaslid time band).

The routes are checked from route 1 down to robtd & ensure correct operation you
should position single digit checks of the samaet diiga higher number route than dou
digit check of the same digit. For example if yoaugrammed the routes like this:-

Route 8 Dial code 0
Route 9 Dial code 00

then route 9 would never be executed as route 8dnadways match with anything
beginning with 0 (except if route 8 is not in aigdime band).

There is room for a maximum of 32 characters inhabde. Because of the way the
characters are packed (see Packing Digits in Rgiites) it is difficult to predict how
many codes you can store in each Dial Code buétiseoom for approximately 15 two-
digit codes.

All digits that can be entered on a normal teleghcen be used as dial code digits, but
note that there are two special digits which cangsed for advanced programming of
dialer, digit hex D - wildcard and digit hex O (rtbe same as the 0 on the telephone
keyboard which is hex A) which means check flagege are explained in advanced
programming.
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1.3 Raute Prefixes

After the route dial codes have been matched toultomers dialed digits the digits in
the route prefixes are dialed to line and if theteds a Standard route the dialer goes to
sleep.

There can be a maximum of 32 characters in théxplefits and as this route is not
packed you can store 32 digits to be dialed witlpawises or any other functions. You
can insert a pause anywhere in the prefix digitspofo 7 seconds (note that Activate has
3 pause areas defined. This is just for customeveience in programming as pauses
can be placed anywhere in the prefix digits andgenuhave as many pauses as you
room in the route.)

Each pause is 2 characters (hex D and the paussctérain half seconds from 0 to he
See Advanced Programming).

There are also a set of functions which can beted@anywhere in the prefix digits us
the hex E character, followed by two parameterattars. These allow special functic
to be programmed like tone detect and call back fgbvanced Programming).
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1.4 Route Types

Each of the 15 routes has a route type associdthdtwso far, all the examples have
used the Standard Route type, but there are adfbi#l route types available, although
not all are useful. Route types can only be changéty a special version of Activate or
with engineering programming from the telephonepeal/(see Advanced programmir
Figure 5 shows the route type screen from Activate.

Figure 5. Route typi

There are 3 fundamental route types which conwal the customers dialed digits are
dialed with the route prefix digits.

Standard route types dial the matched customeisdigi TER the prefix digits.

Strip routes deletes the digits matched in theabdk of the route and then dials the
prefix digits and then any customer dialed digfterahe matched digits. (Used for st
code dialing e.g. ##1 would dial a number but het##1).

Pre-dial route dials the matched digits beforeptedix digits and then any other digits
the customer has entered.
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Each of these 3 routes can set the dialer to gleap after the prefix digits have been

dialed (normal route) or continue checking the sgbent routes against the customer
remaining dialed digits (Continue route). Also ame of these routes can force a rec

of the exceptions after finishing its operation Yadced Dialer Operation).

There is a special route type used for PBX didfithe digits don't match the PBX route
digit then the dialer goes to sleep, otherwisadides normal routing.

List of Route Type Codes

Value Descriptiot
0 Standar
1 Strip
2 Pre-Dial
3 Call Bal
4 Standard and Contin
5 Strip and continu
6 Pre-Dial and Continu
7 Special route do not us
8 Standard and Continue Recheck Excep
9 Strip and Continue Recheck Excepti
1C Pre-Dial and Continue Recheck Excepti
11 PBX Recheck Exceptio
12 PBX
13 Standard and Recheck Excepti
14 Strip and Recheck Exceptic
15 Pre-Dial and Recheck Exceptic
OEM Customer Programmable Dig Engineering Programming
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2.0 Advanced Dialer Operation
2.1 Exception Checking

Although each route in the dialer operates indepetig from every other route to
provide a completely working dialer solution theit®types must be carefully combil
together to make a working set.

Routes are split into two types: those routestiieat to be executed before the
exceptions are checked and those that must be eth@fter the exceptions are check
Refer to the UK standard programming figure fos tthiscussion:-

UK Standard Plz

In this plan the first 6 routes (The PBX route, 8lwode route, CLI control route, Barl
route and Exception-to-exception route) must belkbe before the exceptions are
checked, and all the other routes checked aftegxbeptions have been tested.

A simple example demonstrates this. If # is ingkeeptions and ##1 is used to dial a
short code then the exceptions would trap the grbahe short code route was exect

However, if the exceptions are checked after réutethe above example, then short
code ##1 operates correctly
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It is important to select the correct route typedach of these special routes 1 to 6.

PBX route 1 should be a Standard route (STD) iPBX digit defined and a PBX route
if there is a PBX digit note this is automaticgliyogrammed by both Activate and the
Management center software, and there is suppoErigineer programming of this frc
the telephone keypad (see Advanced Programming).

Short Codes route 2 and 3. These need to be aatitip to prevent the customers digits
going to line (e.g. ##1).

CLI control (route 4) is a Standard and Continugte&oln the UK the customer can
control whether the person he is dialing can se€hi or not using these codes.The
dialer must allow these codes to go to line unckdngut resume digit matching on the
next digits entered by the customer for properingut-or example 1470 01962... should
still match with the national (01) route and igntite 1470.

Barred (route 5) allows number barring. It uses$lzat route type (BAR). Any set of
digits that matches this route will leave the diahea suspended state blocking digits to
line until the customer hangs up. It would norm&léyused with complete numbers, but
can also be used to bar access to high rate diakddike 09 in the UK).

Exc-to-Exc (route 6) is a standard route with deek of the exceptions. After this route
the exceptions are checked WHETHER the route ismeator not. This route divides
the routes into 2 parts. Routes 1 to 6 are perfdroafore the exceptions are checked
routes 7 to 15 and default (0) route are perforafest the exceptions have been chec

The diagram below shows these routes (with the R&BXe not having a digit and
therefore set as a normal route) in a typical Uileti
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2.2 Route Times

A route will only be executed if its time profile Valid at the time the route is checl
Below is a picture of the route time screen frontivete.

Route Time

If a route time is blank then this is used as atdmare' state and is ignored on the time
test. Routes can be valid on certain days of thekwer between a start and end time.
Note the start hour of a route MUST be less theretid hou the time cannot cross
midnight.

Times are entered using the 24-hour clock. Dategatered as DD MM YY.

The clock can be set manually through the teleplisee advanced programming).
Normal usage for timed routes is to switch theirauto different carrier at peak tim
than at off peak times. To achieve this you musttus routes. The lower numbered
route (tested first) should contain one of the tpeeods (usually the Peak time) and
next route should be valid at all times. For exampl

Route 9 matches 00 (international calls) between &ad 6pm
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Route 10 matches 00 anytime (no need to speciftintfeeon this route-valid at all
times).

When an international call is dialed in peak timite 9 will be valid and executed.
When the same call is dialed at off-peak, routelBb& outside its time window and will
be rejected while route 10 (which matches at mie8) will then be executed, effectively
changing the route code during the off-peak period.

The internal clock of the dialer is set on evemytiree phone home and especially on the
first call. If the dialer is plugged in without altto the management center then the ¢
will start at a random time in the past (usually time it was programmed by Activate).
It is important to manage the dialer correctly wiiered routing is used. The dialer will
freeze the time when it is disconnected from the &nd will not update the clock until it
is re-powered when the clock will resume, havirg the hours it was disconnected.
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3.0 Advanced Programming

Warning:- these engineering functions require intimate knowledge of the dialers
route codes and prefixes. It is very easy to corrdghe router data in such a way tha
the dialer will not operate properly and will needto be reset with Activate.

The input functions from the telephone have absolely no checking on the validity
of the digits input. In most cases the keys are witen to memory in the dialer as the
are entered thus there is no way to cancel a chang&cept by reentering it. Hanging
the phone up will not reset the attempted data chage and will probably leave the
dialer in an unusable state (however the dialer fuctionality can be restored by re-
entering the data into the corrupted route correcty, or by clearing with Activate.)

There are two levels of manual data entry and adoethe dialer level 1 which starts
with #*# followed by a single function digit andeth appropriate programming codes.
Level 2 is accessed through #*#4 and is used forualadata entry of route information.
After entering data use # to end the data entry.

Level 1

#373 Set immediate phone home after hang up

##1 Enter store 1

#*#2 Enter Store 5

#*#3 Enter Store 8

#*#4 Manual data entry (this is the main code uUsegirogramming the dialer)
#*#5 Manual time set

#*#6 Confirmation of correct downloading of datarfr the management center
#*#7 Manual time read. The dialer dials out theingal clock time which can be read
by a DTMF decoder (digit display unit).

#*#8 Write time to the internal clock

#+#9 Phone home using Store 1

#*#* Engineer phone home enter phone number {&#f. 0871 717 0488 #)

Level 2

#*#41 Reset Dialer

#*#42 Enter Store X

#*#43 Enter main phone home number

#*#44 Enter Route Type

#*#45 Enter Route Prefix

#*#46 Enter Route Dial Code (must be packed!!!)
##47 Enter/clear PBX digit (sets route type auttozdly!)
#*#49 Enter Exceptions (Must be packed!!!)

#*#44# Enter override code

OEM Customer Programmable Dig Engineering Programming
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Level 1 in Detail
#373 Set immediate phone home after hang up

This sets the phone home flag. When the phoneagedlon-hook the dialer phones the
stored phone home number and then waits for theaggament center response. This
reset the time and then obey the management camtenands.

#*#1 Enter store 1
#*#2 Enter Store 5
#*#3 Enter Store 8

All stores use the same piece of 32x4 bit nibblenowy (which used to be the backup
phone home number). Store 1 is the 1

S|

' 4 pits (1 * nibble), store 2 isthe "™ nibble and s

on. Any store can extend into any other storeolf gtore a number in any store (except
store 8) you need to allow plus 1 digit for thertarating character. Store 8 does not 1

a terminating character if there are 4 digits.in it

To set store 1 to 18866 type #*#1 18866 #. This uge6 of the 32 nibbles and extends
into store 2 which should therefore not be used.

#*#4 Manual data entry (this is the main code Usegrogramming the dialer)
#*#5 Manual time set

. . . X DD MM YY d hh mm ## where DD
I‘Ismg getst dialer mﬁggﬂgWock Data 63 erders

ate, is the mont is the year. is the day of the
week with Sunday as 0, Monday 1 etc through to Satu rday which is 6. hh
and mm are the hour and the minute in the 24 hour ¢ lock.
e.g. to enter Thursday (day 4) 16 " September 04 at 12.20pm enter

##5 160904412204
#*#6 Confirmation of correct downloading of datarfr the management center

If the dialer has successfully reprogrammed inldisehour then the dialer will retu
with 3 beeps.

#*#7 Manual time read. The dialer dials out theinal clock time which can be re
by a DTMF decoder (digit display unit).

. DD MM YY d hh mm ## where d is the day of the week with
gormat IS ##
unday as 0

#*#8 Write time to the internal clock
There are two clock stores in the dialer. The RAbtk and the EE Clock. The RA

clock is read and written to by #*#5 and #*#7 asdalid as long as the dialer is
powered. If the dialer is disconnected from theg@bne line for more than 2 minu
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then the RAM clock will be corrupted (lost). Whéretdialer is powered back up the
RAM clock will be set from the EE Clock store. Tlgsset either by the Activate

programming software or this command (#*#8), whstdres the clock in its current
state.

In pratice, the EE clock will always be wrong ahd RAM clock should be set either
a call to the management center or by using #*#5.

##9 Phone home using Store 1
Normally not usec

#*#* Engineer phone home enter phone number f&#f. 0871 717 0488 #)
Dialer will hold the line to await the managemeantiter even if you hang up.

OEM Customer Programmable Dig Engineering Programming
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Level 2 Commands in Detail

When entering a level 2 command you can enter pidata at any time using the * |
as follows:-

> the * characte

*0 hex 0 (note keypad 0 is usually hex
*1 hex A (keypad (

*2 hex B (keypad *

*3 hex C (keypad 1

*4 hex C
*5 hex E
*6 hex F

All commands should end with the # |

##41 Reset all routes Warning : Use this command only as a last resol
Requires a password (373):-

#*#41 373 #

Any other key sequence will exit the command.

This command is useful if you are entering a lotlata from the telephone keypad, the
dialer gets into a mess and you don't have acoessivate. Also useful if you don't
know the programming state of the dialer.

All the route dial codes, prefixes and exceptiorsceared (blanked), including the |

default dial codes. All the routes are set to stathdoute type. Note this will prevent
exception checking until one of the routes is seetheck exceptions (STDX route

type 13).
To reprogram the UK default program after this camohenter:-
Exceptions

#*4#49 1 *3 ** *5*5 999 #
Set 1 # * 999 as exceptic

Short code 1 & 2 (route 2 and

#H#44 02 1 # Set route 2 type to sti
##44 03 15 Set route 3 type to st

CLI control (Route 4

OEM Customer Programmable Dig Engineering Programming
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#*#46 04 *5*5 141 *5 1470 Set route 4 Dial code to 141,1¢
#*#44 04 4 ; Set route 4 Type to Standard and continu

Bar Route (£

#4405 3 # Set route 5 type to b

Exception to Exception Route

##44 06 *4 # Set route 6 type to Standard recheck exception)
Local Route Dial Code (

#*#46 07 23456789 # Set route 7 dial code to 2,3,4,5,6,7
National Route Dial code (

#*#46 08 *5 01 02 # Set route 8 dial code to 01
International Route Dial code |

#*#46 09 *5 00 # Set route 9 dial code to

Mobile route dial code (10)

#*#46 10 *5*5 077 078 079 Set route 10 dial code to 077,079,

OEM Customer Programmable Dig Engineering Programming
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#*#42 Enter store X

All stores use the same piece of 32x4 bit nibblenowy (which used to be the bacl

phone home number). Store listhe 1 * 4 bits (1 ¥ nibble), store 2 isthe ™ nibble and s
on. Any store can extend into any other storeolf gtore a number in any store (except

store 8) you need to allow plus 1 digit for thertarating character. Store 8 does not 1

a terminating character if there are 4 digits.in it

To set store 3 to 18866 type #*#423 18866 #. Theswp 6 of the 32 nibbles and

extends into store 4 which should therefore natided.

##43 Enter Main phone home number

##43 phone home number # - for example #*#43 0B'A 0488 #. Numbers are stored
in pairs as they are entered and the # terminhagéedial string correctly. To enter a dial
delay us the hex D character (*4) followed by tle¢agl in half seconds. For 3 seconds
delay enter *46 within the dialed string.

If phone home is enabled by Activate or the Managi@nCentre then clearing the phone
home number will prevent the dialer performingpkt®ne home function (however if
#373 is used to force a phone home the dialergeilbn line for 30 seconds but will not
dial anything).

#*#44 Enter route type

Sets the route type for any route.

To set route 1 to standard route (code 0) ented4/894 0 #. To set route type Standard
and Recheck exceptions (route type 13) enter #8244 #. *4 is the escape sequence
for Hex D which is 13.

See the previous route types table.

#*#45 Enter route prefix

#*#45 route number then prefix #. For example tange the route prefix for route 7 to
1664 enter #*#45 07 1664#. Routes are always ehts@ digit numbers from 01 to 15
with 00 being the default route.

There are various commands that can be added totke prefix to perform special
functions:-

*4n (hex D) Insert delay into the string where tthis delay in half seconds.

Note due to a bug in the firmware, the delay is not neaptp the correct as

characters so use this table to set the delay you
1109 0.5t0 4.5 se«
0 5sec
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*0 no dela
*1 5.5 sec
*2 6 sec
*3 6.5 sec
*4 7 sec
*5 7.5 sec

*5cn (hex E) Special functiongnfportant : always put 2 digits after the *5). C is a
single digit command from 0 to 4 and n can be 9 &md also *1 to *6 for hex A to h
F.

*50n Wait for the customer to stop entering dial diddtsn half seconc
and then continue dialing. The dialer will monitbe digits being dialed a
when the customer pauses for at least n half sedbeddialer will restart
digit dialing.

*51n Initiate call back with n*2 seconds timeout (onlypported in th

call back dialer). The line is disconnected waitiogring back while th
phone and dialer are powered from the power supghen ringing is
received or timeout occurs the line is reconnected.

*52n Wait for tone with n seconds time out. Once a tismeceived ¢
the timout occurs digit dialing is resum

*53n Send character n to the input buffer as if theaust had diale
the digit. This is used for special programming ahduld be partnered w
*50 to ensure the customer has finished dialing.

*540 Set the internal pin flag. Used for special prograng whel
partnered with the flag check condition in the eodial code. Note that the
must be a dummy digit on the end (*540) as thed®mmands are always 3
characters long.

*35n Set the internal flag n. Used for special prograngmhel
partnered with the flag check condition in the eodial code

*56n Dial Store |

#*#46 Enter route dial code

Route dial codes are the codes that are matchaéasagize usedialed digits to select
route to execute. The data must be packed corrédsigge #*#46 route number pac
data #.

For example to set route 7 to match on any sinigié flom 2 to 9 enter
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#*#46 07 23456789 #
Digit Packing

Digits are packed in character count order startiitg the single digits and then the p
and then the triple digits etc. Between each satsigecial packing character (*5 hex E)
which increases the character count by one. Theréfoset route 8 dial code to matct
double digits 01 enter #*#46 08 *5 01 #.

A more complex example. To match route 10 on thieviang 2 or 3 or 4 or 01 or 02 or
077 or 078 or 079 then enter ##46 10 234 *5 019D7F7078079 #

Note that route 0 has no dial digit as it is théadk route. Entering route O in tk
command will cause unpredictable results.

Special Characters
*4 (hex D) wildcard character. Any dialed stringhaaontain this wildcard character

which will match on any digit. Use *4 anywhere hretroute dial code as a wildcard
character.

*0 (hex 0). Test flag (used with the set flag comuohan the prefix route). Usually usec
the only character in the dial code. If the flaglisar (default condition) then this route is
always executed. If the flag has been set by onleeoprevious routes then this route is
rejected.

Use:- can be used for efficient pin verificatioet $oute 7 and any other consecutive
routes to the match the pins. Use the flag set camamvhen the route is matched. Then
set the last route to test the flag. The subsequoeit®s will only be tested if a valid pin
has been entered.

##47 Enter PBX digit

The PBX digit is a digit that must be dialed to getoutside line. Any number dialed t
doesn't start with this digit is regarded as aarimdl call and will make the dialer go to
sleep. When this number is dialed the dialer resumoemal routing on any digits ente

after the PBX digit. Route 1 is normally used asBBX route.

To set 9 as the PBX digit enter #*#47 9 #.

(Note this command automatically sets Route 1 royge to PBX)
To blank the PBX digit (turn PBX function off) emté*#47#.

See the previous route types table.
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#*#49 Enter Exceptions

Exceptions are dial codes which should be sertaaefault carrier (usually the natio
carrier). This is usually used for operator and yaecy services, but can also be ust
prevent the routing of free calls.

Exceptions must be packed similarly to dial codémere is room for 128 characters in
the exceptions but please use Activate or the gamant Centre for more than about
12 to 15 characters! It is always advisable to lthealialer pre-programmed with as
much data as possible and use telephone entryifarwhanges.

To enter #, *, 1 and 999 as exceptions dial #*#3t91*5*5999+#.

Breakdown :-

#*#49 program exceptions comm:

single codes # and * (*3=# and **=*)

single digit 1.

Increase the character count to 3 by adding 2dattfaracter count5*5
triple digit 999

# to terminate.
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