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Basic Call Progress: On-Hook

Telephone
Switch

i

Lacal Local
Loop Loop

- -48 DC voltage

« DC open circuit

* No current flow
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Basic Call Progress: Off-Hook

Off-Hook
Closed Clrcult TE|EF hone
Switch
I| DC Current
. Dial Tone
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Loop Loap
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Basic Call Progress: Dialing

Off-Hook
Closed Circuit

Dialed Digits  Telephone
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!I [ D€ Current
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Basic Call Progress: Switching

Off-Hook

Closed Circuit Telephone

Switch

DC Current
Local = Local
Loop Address Loop
to Port
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Basic Call Progress: Ringing

Off-Hook
Closed Circuit Telephone
Switch

Ring Back Tone DC Open Cct,

OC Current Ringing Tona -
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Basic Call Progress: Talking
Off-Hook Off-Hook
Closed Clreult Telephone Closed Circult
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II Vaoice Energy Vaice Enengy
- DC Current DC Current [
=
Lacal I Local
Loop Loop
a.c:wumudld_,bﬂ@_yul)_p.m AVl ),a9 wilgl gu) 9o d9eaall gl "‘W.\xllqb_,pus

JI e slio el aslal . aSuidl o 3Vl e 60)l 038 5,31 6,0 diagill ) dl> o 2 sl
JoSs9 I @8l BLiasl, Jgall 13D pod, 2lise CO JI I 5930 ol Iy I DY (il> B ,b ge,
IVl 13 L5, o Tay ol oSar Ligall Jolgill (oY1 .Jlasdl dg> wsld I &,31 6,0 weall Jlasl
aislgll dallSall clsl CO Jsxe dlawle B5Lin| oSay Ll awid)l wlasd Laxle 1 Jsaz| pios,

1 J9axli



Network Call Progress Tones

Tone Frequency (Hz) On Time  Off Time
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No Such Number Continuows, Freq. Mod 1Hz
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Pulse Dialing

Off-Hook Dialing Imter-Digit Mext Digit

Make . oo o oo -4 _L%
(Circuit Closed) |
Break

(Circuit Opean)

_... US:60/40 BreakMake

Pulse Period
(100 ms)

el oy SVl e giog (S wslgll oS Loaie uiSily a0 bl (xuiosdll pull 13D o,
oo oMb eLisly pods Ldl9 o8,V o181 il psiy p5 .CO Jgo (o o it Jusriall pliays

60 duss o clgVly _usSUl 6,95 39195 ol wonr (b Lllo) dlb Lllo 100 JS ez Ll Jolsally o Maosll
Al I lgl sley ol 3T a8, Ul gy ol Ll slacl dls L6 sl by pi Ll @lall, 40 I usS dlally
s9buy B3Lis] w5 Ll el sae &Y [ duay dae Ll jas aigic (& Liwdl Jsle, b) JlasVl pac
Sy as b 0 a8,)1 gy .aalazsg asas Jay dzus Aoy wld 9 a8 )l b pi bosie (3] .ogllasll @8]
axsWl 32,3l olass piog, 9 JSudl (DTMF) 63,03 b dyids ok @5 cllall e 6505 J=1 oo .ol
(oualll dos Lo Lyl auy sills) DTMF b e

DTMF Jlb
9 JSull



Tone Dialing

Dual Tone Multi-Frequency (DTMF)
1205 1336 1477 1633

&37 1 2 3 A

770 d E E E- Timing:
B0 ms Break
40 ms Make
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Analog Telephony Signaling

Supervision—Loop Start
Coor Telephone, PBX
Idie State (On-Hook): Fis Moduls or FXO Moduls

Telaphone or PBX has
open f-wire loop.
COoor FXS mod. has
battery on ring, ground
on tip.
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Hing
Can | -d@uDe | Fnd
©  Batiery
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Analog Telephony Signaling
Supervision—Loop Start
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aver the ~4EVDC 20 | iy
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FXS Madube or FEXD Module
s ' | e '
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Direction State

Tt Cn Hook

Tarnat Off HookLoop Closed
Eecelve CnHook
Eecelve Off Hook
Receive Ringing

P N = |
e i B |

== = -
eI = = = e

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

Incoming Cell Flow

Step | Direction State AB iC:D
1 | Remsive Ringing 004 0 ;04
2 ¢ Tamit &ff HookLoop Closed 1 i1 i1

i Off Hook/Beally just stops Ringing i
3 | PReceive | The ringing could have stopped between 01 01
steps 1 & 2.

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

ihagoing Call Flow

Step Direction | State ABCD

1 Tamdt | Cff Hook/Loop Closed 11

] : Offt Hook Beally nothing happens from 3X00 perspecove.
Offt-Hook & Cn-Hook are the same from the switch.

2 éRaceive

Note: Dhring the Ringing Stoge, the B -bit iz Togeling between 0 & 1.
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Analog Telephony Signaling
Supervision—Ground Start

CO or PBX or
FXS Modul FXO Modul
PEX Ssizure: noe i —
PERXF X0 grounds Ring | _Te 1 Tig Grdl
ad. _ Twlechar |
COVFIE senses Ring Ring I =
ground and then G | -mwoc| T
grounds Tip lead -"I
Coor PEX or
PEX Sairura: FES Module . . FHIICII Mudu.ltr )
PEXFXD sanses Tip T Tip Grd
grownd from COFES, | Ertectnr |
closes ihe Z-wire loop HAing 1
Ring
and removes ring [S0 | .amvDC
Batiery

groud,
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Analog Telephony Signaling
Supervision—Ground Start
CO ar PEXE or
FXS Module FEO Module
Idle State | On-Hook); i i Tp ] |
PEX/F X0 moniters Tip " l | Dtactar
for Grd, e | I, !
Battery from CO/FXS e | .agioc| ™8
appears on Ring lead. _ Hattery
COor FBX or
FXS Module FXO Module
COVFAS Selzure; | [ |
COF XS Grounds Tip [ || e
gad and superimposes 1 | ! !
ringing voltage over :..? mvoc | e
Ring lead baltery | Daitery
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Analog Telephony Signaling
Supervision—Ground Start
PEX Salzurs: Coor FEBX or
FEXFXO Tip ground FXS Module _FXO Module
and Ringing are sensed, | Te | [tpom |
and PBX closes the Cleteztar
I, thien removes tha Ring { ' .
Rimg groumd. Gen | agype | Ord
Wete Tre PEE musd senie the : " Batiery
Incoming #alzun (T growsd) b .
within 100mS. This e
requirnment heips o prevant
iy Coor FPEX or
FXE Module FXO Maoddule
PBX Seizura: ] I Te | 1
FoA selilre. 1 - | mpGm
CO/FXS senses DC Ovtmtar
cumrent from the PEX Ring | | '
and removes the ring aen | Lapype | 9
growd, | " Battery
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Dir e ctiom ; ' State fa B [c | D
T seat Cn Hosk/Loop Open i0 |1 |0 1
Tzt Ground on Ring {0 {0 {0 [0
T szt O HookiLoop Closed EEEE 1
Recemve é Om Heok®o Tip Ground EE R E 1
Feceive § ot HookeTip Ground N ETRE 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 Ringing/Ground on tp o fon [0 |oa
{2 | Tt Ot Hook TR RE
Of HookiReally st stops Rmging T 1 |
| 3 | PReceve The singing could have stepped berween (8§11 (0] 1
! { stepsl & 2. | ||

thrgoing Call Flow
Step Divection Slate A E [ C 1]
S s g Ry Gmundunﬁmg ................... e T T g
2 Beceve Ot HookTip Groond i 1 0 1
— 3 ............... T:|:|'n.|.'|: .......... ................... n:.‘- HL—]u.:.k .................... 1 ....... 1 ..... 1 ........ 1

Nowe: Dywing el Finging Svave, the B-bir & Toggling berween 00 & ]
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M Signaling Signaling M
Interface Interface
Exchange Exchange

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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Off-Hook Detector

Ground i
Line
PBX On-Hook Equipment
E-Lead E E Open
- 48 VDC = Detector zx Dn-IIJ-lﬂﬂk
2-Wire, Nonsymmetrical Ground

Off-Hook

Common ground must exist between
PBX and line equipment

el exy bl Jlu,l elil Gaxs il dgasll JWI _xuosd] puw )l 2o,



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
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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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