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Basic Call Progress: On-Hook
Telephone
Switch
Lacal E Local
Loop Loop
- -48 DC voltage
« DC open circuit
* No current flow
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Basic Call Progress: Off-Hook

Off-Hook
Closed Clreult TE|EF,||'|1;|||'|E
Switch
I| DC Current
Dl Tone
s oo

Lacal = Local
Laap Loap

=37 st nZo| TS E HU|E A™stD ™t 7| HRICHHM HEME &
HE*é%ErLIEP N fIx| F3= CO A% Mt ME Zto| RZE ST MFIHEE = UEE FLICH
CcO S8 #XIstn ™Met 27| A5 3(350Hz L 440Hz(H& A=) S ™St
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Basic Call Progress: Dialing

Cff-Hook
Closed Circuit

Dialed Digits  Telephone

Pulses or Tones, ~Switch
II OC Current
= Local '
Loop
™et 27| BAHIME 10| CHE IR MEH7|9| Met HES(FA)E U=E = JUESLICL DS
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Basic Call Progress: Switching

DOff-Hook
Closed Clrcult Telephone
Switch
OC Current
Local = Local |
Loop Address Loop
o Part
Translation

M co 222 WAKO| ME MEO| AT ZE Fo2
' r ol eae o xie s ME(ZZ $818)2 XM AZ8 7L CHE ALIRILE o] A9/
0 IELICH R 5= WAz 22 B

Basic Call Progress: Ringing

Off-Hook
Closed Clroult Telephone
_ Switch
Ring Back Tone DC Open Cet,
0T Current Ringing Tane -
Local = Local |

Loop Loop
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Basic Call Progress: Talking

Off-Hook Off-Hook
Closed Clroult Telephone Closed Clreult
_ Switch
II Walce Enargy Vaice Energy
DL Current D Current [
A =
Lacal I Local
Laap Loap
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Network Call Progress Tones

Tone Frequency (Hz) On Time  Off Time

[Dial  [3%0+440 | Continwous
[Busy ~  asowe2o  [os @ o8
| Ringback, Normal |440+480 |2 4 |
—

Gongeston T
Reorder Loca
Recelver Off-hook | 1400 + 2060 + 2450 +2600

No Such Number Continuous, Freq. Mod 1HZ
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Voice Network Addressing
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Pulse Dialing

Off-Hook Dialimg Inter-Digit MNext Digit

Make @ .ccccce==+ _L% —
(Circuit Closed) | | |
L

Break =====  — — 700 ms

T
{Circuit Open) L -
1 [ |
1 i ||
I i I

_ o US:60/40 Break/Make

Pulse Period
(100 m=s)
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Tone Dialing

Dual Tone Multi-Frequency (DTMF)
1209 1336 1477 1633

837 4 2 3 A
70 4 | 6 | & B Timing:
60 ms Break
40 ms Make
88z 7 8 9 c
41 0 # D
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Analog Telephony—POTS Basics
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Analog Telephony Signaling
Supervision—Loop Start

Coor Telephone, PEX
ldie State (Dn-Hook): FX5 Moduls or FEO Module
Telaphaone or PBX has Tip
open F-wire loop.
COor FXS mod has
battery on ring, ground
on tip.

Hing
can | -agvoc | RinG
© Bamiery

M s PBX £ FXO RER g2l 2M R (Bl 3 Mol e /US)E 7HEILICY.
7t
o
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Analog Telephony Signaling
Supervision—Loop Start

Coor Telaphone, PEX
FES Modiile or FXO Modula
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Direction State

Taanit OnHook

Tarnat Off HookLoop Closed

Recelve onHaook

P N = |

Becelve off Hook

e i B |

== = -
eI = = = e

Receive Ringing

Note: The Network Sivadotes ringing by Togeling the B-Bi.

Incoming Cell Flow

: Step . Direction State A B

1 | Remsive Ringing 0 01 0

041

2 ¢ Tamit &ff HookLoop Closed S

Off Hook/Beally just stops Ringing

3 Eecelve The nngng could have stopped betwreen EI 1 EI

steps 1 & 2.

Note: During the Ringing Stoze, the B-biz iz Togeling between 0 & 1

ihagoing Call Flow

Offt Hook Beally nothing happens from 3X00 perspecove.

. Recalve Off-Hook & Cn-Hook are the same from the swatch,

.................................

Step Dn'eml:m State A B

1 T it Off Hook/Loop Closed 11

Note: Dhring the Ringing Stoge, the B -bit iz Togeling between 0 & 1.
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Analog Telephony—POTS Basics

aZlolM BTt & Mol 25 x|Hol|lM E2|ELICHPBXR FXOE MRS B 2tel2 R|sxez 1
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Analog Telephony Signaling
Supervision—Ground Start

PBE Seirure:

PEXFXD grounds Ring
ead.

COFNE sensas Ring
ground and than
grounds Tip lesd

PEYX Seirura:
PEBOFED sanses Tip

oursd Trom COIFES,
closes ihe Z-wire loop
and remioves ring
groud,

CD on

FES Module

Ring i
Gan & YO0

Mattery

Coor
FES Module

Rirg

| Gen | g voC

Batiery

Tip

Ring

FREO Module

FXO Module

FBX ar

Tig Grd
weteshar

PEX or

Tip Grd
Cled cinr

O] &0l PBX EE= FXO& 4l 887t /&2 CO E= FXSoi| LIEFLYZ| 2faH A 2| 3|2
SE 81T CO = FXSE & M2 ZKIF OIS & 2IC 8 2504 PBX Fi FXO7} 241 5
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Analog Telephony Signaling
Supervision—Ground Start
CO or PR or
FES Module FEQ Modula
ldls State (On-Hook), | w - 1
PEXFXO monitors Tip - A
for G, I Ring | I, -
Battery from COIFAS Cam . & YOO Rirg
appears on Ring lead. Aathemy
COor FPBX or
FEE Module FED Maodule
CIOEXS Sel : I T [ |
S OVEXE Grounds Tip ™ Te
gad and superimposes | ' !
ringing voltage over H..-;.m mvoc |
Ring lead baltery Dattery
1121801 CO EEE FXSE El 2telg 7ltte 2 5to 2l 2+l 2|of 20Hz 90VAC HAE| FMetg 1
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Analog Telephony Signaling
Supervision—Ground Start

PEX Saizure: Coor FBEX or
PEXFXO Tip ground FEE Module FEO Madule
and Ringing are sensed, | Te 1 .'\'P Grd |
and PBX closes lhe Dt estar
oo, then removes the Ring 1

Rirg grourd. Gen | _gypc| T09

WNede The PEY musd sense lhe : " Battery

Incaming salzume (T grownd)
within 10imE. This drsrg
requirnmsent helpe o prevani

ol Coar FEX or
FEE Module FXO Maodule

PBE Seizure: ] I | |

COFXS senses DC [ U | oarar

currant from the PBEX Ring | ' '

and remowes the ring Gen | agype | 09

groumd, | " Batlery
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3t& CtA| F=EsHoF BLICEO0l 100ms AlZh =3t= =5 o U X|E X[ gL/t

26/36/37xx EHHS &t CIXIEH X AlE &5

EHE 0| ML= FXS/FXO £ A|ZH AlS 2 H|E ABCD HIE AE|

ﬂIII=I

O| Cto|o{13 2 26/36/37xx
g HoiELICH

&1 ol Ctolo{a 2 2R E FXO ™M = = U&LILCH

B

& 1: Disconnect Supervisory(P1Zd B7| 4 5)= 47t IR EI}A&LICEH



Dir e ctiom ; ' State fa B [c | D
T sexmat Cn Hosk/Loop Open i0 |1 |0 1
Tzt Ground on Ring {0 {0 {0 [0
T et O HookiLoop Closed EEERRE 1
Receave | On HeokMo Tip Ground R TR 1
Feceive § ot HookeTip Ground ENESRE 1
Recuwe : Ringing {0 (ol |0 o

Mode: [he A s Don 't Care ) are fypecally $he vane qiter the 7, e Network Simueiates ringing 0y Jogpimg e B -8t L seconds on. & seconas aff)

Tncomivg Coll Flow
|Step | Direction Stote A B C|D
{1 | Recewve Fanging/Ground on tip o0 fon {0 [0
{2 | Tt Ot Hook TR RE
| Of HookiReally st stops Rmging T 1 |
3 | PReceive The singing could have stepped berween (8§11 (0] 1
{ stepsl & 2. | ||

thrgoing Call Flow
Step Direction Slate & B C o
e e T e e
2 Receive ©O# Hook/Tip Gromnd te {1 10 i1
S B — E— e FRENEEER
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2 wire and 4 wire refer to the voice wires
The switch listens on the ear (E-lead)
The switch signals on the mouth (M-lead)
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Sending Switch Receiving Switch

ﬁ nﬂ:_ Hook
On-Hook

Sending Switch Goes Off-Hook
Wink

Receiving Switch Goes Momentarily Off-Hook
for 140 to 200 msec
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Sending Switch Waits a Minimum of 210 msec
Before Sending Addressing

Off-Hook — :
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Sending Switch Receiving Switch

h ﬂﬂ:_ Hook
On-Hook

Sending Switch Goes Off-Hook
Wink
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Receiving Switch Goes Momentarily Off-Hook
for 140 to 200 msec

Vo "ad "k T Ta " " DTMF Digits

Sending Switch Waits a Minimum of 210 msec
Before Sending Addressing

Off-Hook

Receiving Switch Goes Off-Hook After
Connection Is Established

On-Hook
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