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External Data
Frogram Memory Memory

OFFFFH OFFFFH

Special Function
Register
Internal Data RAM

-J L} a
8031 1 Port 4 B A ol
- Port 0 (P0.0-POJ/A DO

ann3nfivzi load TTL 14 & X 321714 data 1l Low Byte adress

P J " [ *] L
19 un3i9104 data uas program 4 r’" DI VuiiAoAed RN pull-up A0
g 10 kCL '

- Port 1 (P14 110 ASE

i Bidirectional H?ﬁﬂ#’m
mf pull-up mu'lummiu'u load MUUR I-TTL s ) ¥ leuus1"eeni Por

o] ﬁzfm’rw%‘w By e it

- Port 2 {'P" 0-P2.7/A8-A15)€1U 1/O Portel.bit 1YY ﬁnw Bidirectional %1

fims puimﬂﬁﬁ%ﬂ s ib il 1) Wi men

Byte Addriss
- Port 3 (P3.0-P3.7) 11 /O Port 8 bit Uy pull-up Mo @308 load Ty
asena LSI-TTL 18 4 # vimbiieadl
P30 RxD  Serial Input Port
P31 TxD Serial Output Port
P32 INTO External Interrupt 0
P33 INTI External Interrupt |

it 11U Open Drain Bidirectional *
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|—— One machine cycle One machine cycle

Sl|$2|$3|34|55]$6 SIISZlSEIlSA»ISSISﬁ

518l &

BUS

Port 2 |
(AS-A15)

Port Output

T&nwhtauntcrl Trigger

qu§Qﬂﬂw§WHwnﬁ

CPU 8031AH ﬂ 5 Interrupts 'lé'un 2 External Interrupts , 2 Timer Interrupts U
Serial-Port Interrupt #M3147u3901 19974 External Interrupt 0 11 ISAC-S PEB 2085 1iaz
External Interrupt 1 AL Keyboard
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i @ lﬂauut:ﬂ m ﬂt‘lﬂﬂl‘]i‘l"l ina 1
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KBD EN active (if1"0"ag)) Output 469 U11:C sziihu"o" US fazedanves Key finaen
11 (OE active) dyaaann ULL:C Snaanunita 32N set U1z:a W Q ihuro” waz @ ilu
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7.4. CODEC MC1440% C
_ 20 ) .. 3 d o

0% MC 14403 #31 Fgoiiy Taoimhilunsn/feudygnu

FoudhuFonunsnoa anmfasgEpesr @ tazn/Aoudyna PeM v

LRI (I Tﬁummmﬁ't :- 1w de jull duplex)

GLILTRLTE: EL_ +9 :,,*""E_ﬁ'—i";"“}.; AC-S PEB 2085 1otom
'ﬁ'ﬂqmﬁujﬁmﬁﬂﬁmﬁl B AN tomdeya 2 dygu Ao
FSC  ailnnud 8 KHz -E’nmuaqanué'uum%’nqn Iazdtyg I SCA 128 KHz ﬁ'mxi"m

mimmwwm ““m““‘
R n i tapiDbivines R

Codec 921U 141 codec 93 Ms Tunazdadoyadiu 8 da wdwnms n::iuﬁ':.wau
1IUYBY FSC Tavdasimsiunazdadoyaninny 128 kHz MUSINIZYEL SCA finsafuves
daygna B2 7931 Facodee sxivdadoyaiuvesdgyau B2 dminmideantsIi codec 14
¥oIdynIw Bl Az ApaAsuveuviduves EsC (FSC ¥ duty cycle 50%) Tuani3suil
[57eNN50 @endesdygn BI wie B2 UM Software  FaemnsaTusunsy phase v9
dyaw Fsc 14
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sitzr] N\ W

SDAR(]) B2 | Bl

SDAX(D) B2 | Bl

SCA (O M

i REgipEpe

018 Clock AIUAY

7.5 IC @5u ISDN
TuanSieiid

=
layer 1 UDZ 2 W3 PEB-208: nterface Circuit (SBC :PEB 2080)

"‘r i —. : ot ] - a
(BZISDN Communications Coftrolleg 4EC PEE wluiidniunas 1dgnesnun

+

i i ' i e .-;
IRy UEAY model WASFHATIS SO ss A CCITT Flnmueuianai Ao

- a0 il unidine-tesminanion- d atral office 19 (ET.LT)
e

" mmimﬂu i:'?"'r

- Two-Wire Lcop I:U interface) 72 ‘HTM NT uaz L

FauaaTug i “‘ﬁ"”ﬁ w w? Wﬂﬁl W AT i ok

S e

U T interface  1a0UnA013] NT1 RO AR MNUA T interface UAL S interface vzl

_m

o * = 4 .
fumiadvanuas NT1 sevimhfu)asdoygann Layer 1 11 S interface Uiy Layer 1

' e ¥ " v G
i U interface Taonsa  d7u NT2 019921070 Tumfafidu 191 multi-plexing uaz switching
milouniy PABX

103 ISAC-S PEB 2085 Ty



ISDN User Arca ISDN Control Office

LT BT

e — e

s ——— d

ISAC-S Qnoan ss TudUYDY User Area Tau
mwz iy Subscriber #ermfial 4 o minal Equipment fiyng1ada
S interface Tﬁﬂiﬂﬁ'ldﬁ " Ty ]
- Full Duplex 2B4D LUMTFIU CCITT 1.430
- M7 Convert Frani€ sy 2l nlerface UDT 1OM
- MWN505Y Timing R ing Mode i 1&1don'4
- AIUANNREL

\~F Y
- 117 Act v ‘ e-Up 9710 Power-Down

Sstate
- I
B uﬁiﬂﬁﬁWﬁ 03
- ﬂ*lﬂﬁ FRAME fimunsodanmsnfaoualgsveadalumaldoudiu N2 14
’5] Vo otblrasdd N AVIVIETH 2
- FIFO Buffer (2x64 byte) 3201 n13indeuths Packet Y69 D-channel 180dhail
Uszaninm

- Interface N1 8-bit microprocessor i multiplex 118 non-multiplex bus
- Serial interfaces : IOM-1, SLD, SSI
IOM-2
- 11 IOM-1/IOM-2 MONITOR i1a% C/l channel protocol 1MiuUAIUAUGUNTAl
30UYN (Peripheral-Devices)
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- Microprocessor 8115019104 B-channel 1182 intercommunication channel 18
- B-channel switching

- Watchdog timer

- Test loops

- Advances CMOS technology

- Aundaaudn ; stanby 8
acti |

AIUVDIVIAN 7 LA 1 Mo el uae qﬁ'ﬁﬂ'ﬁ 7.9 HAEMINN 7.1
Tuanidsei] 15{1 . s---* U0y e LTS Tavld 1sac-s Faiinssenses
ﬁqzﬂ'ﬂ 7.12 U@z 7.13 Awd | bl ‘-S W luTvua IOM-1 uaz
Tu TE 14199711 SSI interfae r/ // \\E\ &MY Clock Ha313319n S-bus
auTu LT-s 1819w sLDdhted: ﬁ \\&i 432 Main clock 99NM0UBN 111D

AMuUATINIZMINIUTD 8L

RST O & $i--l

SIFJEAW [ 9U . A IDe

ﬂ‘LlEI’JVI w TR VLe

o 8P vdey

-||li 2 L] &
’QW’]@N\ﬂ‘i b ’W’J‘W N Y

X0O1s 25 [ SRI

X107 24 L15R2

MO 18 23 [0 XTAL1

CPMBCL ] 19 22 [0 XTAL2

INT O 20 210 Vssa

31/# 7.9 Pin Configuration 484 PEB 2085
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M5199 7.1 Pin

Definitions and Functions

SDs2

PIN No. | Symbol Funcum
37 ADO ta bus T£¥314 uP I ISAC-S
38 ADI ﬁ/
19 AD2 —-_‘..‘-":l'
40 AD3 y "'"'-‘.
i AD4
2 ADS Nz
4 AD& : I =
-+ AD7 * Aq;
.ﬁ-qg © gic i 921 ISAC-S
34 cs 1 ﬁz 813 010
35 WR J& - yiimsdioudoya (Intel bus mode)
36 RD e hyudfoya (intel bus mode)
Jaz active iifo ISAC-S

20 INT ® in&:pl

Agiress Latch Enable : Logic g4 9318091
33 @w‘ﬂd}:ﬂ-ﬁ:ﬂ i Adress

Serial Ekck Port A, Iﬂhb timing mode

Wq %awcﬂﬁ]ka ﬂm dmiy

Serial Port A (SSI)

Frame Sync Delayed, IOM-1 timing mode
| oxildyga Synchronized 8 kHz ¥4
gaviana ) 18 veanlsu

Serial Data Strobe 2 : [OM-2

79



Reset : Logic g2 92 1sac-s legit
Reset State ATWNT19903 pulse 1A
4 AN Y93 DCL clock 30 4 ms
terminal specific function QN enable
ISAC-S 9= IfdQyn 101 Reset DONIN

12

FsCl

13

11

Frame Sync 1 :

‘ij' /LT-T: input synchronized signal,

LN Luaz IOM-2
o —— &
: gramable Strobe Output #1151

8] 130 B2 UU SSI

| OM-2
Programable Strobe Output F M3
hannel B1 M358 B2 Uu SSI

-1 mode

< finnwdidu 2 o

LY
4 IOM interface
LT-S/LT-T : clock input 512 kHz

imang o

NT : clock input 512 kHz

— = v
(AR
nTuSah NI RIY AU sd a3

§7U TTL %38 CMOS

SIP

SLD Interface Port - IOM-1 ¥i19231-d4

%3B CMOS

YoynoynsuiiszAuusdum g TTL|
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Serial Data Port A transmit : YeYyalLY

6 SDAX 0 aqn::.m5gnﬂmanﬁuu{ﬁi=ﬁ‘mmﬁu
11AT§IU TTL #38 CMOS
14 M1 I 1 mode M3 @Wte 7.2)
18 MO I
15 X2 o ion pin 1AM mode fiidon (917
17 X1 ._L xg\ W
16 X0
19 cp
o e /7//A!L$:‘:1‘*‘*““
s | P e
s ] e
23 XTALL ﬂq\"‘:\ 30 clock nwuen
22 XTAL2 ystal M3 Udosasstl4 clock .
24 SR2
25 SR1 (W53AUB B 2.5
26 UFI I Filter MUBN MY S-bus
_ | regeiver (f14)
2 [ e T y—
30 3 Bus Enwnﬂ GutpAWgauvc]

32

IOM-1: IDP1: Open drain with
internal pull-up resister
IDPO: Push-pull

B1
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ol | B
S e I
yer-1 I:

Fun

MLLLIE =
_..ﬂ’j ‘E:‘»\\\\\\

?5.110-‘

4 mode 1 for 1 A Layer 2 931 puADAUN um ISAC-S (BINTARADMNY
B channel 91 m m interface Ports (IDP0
JDP1) amnsnl ﬂ Iﬂﬁﬁm 7 :EM U Layer 2 Hat 9 A2
A130 Wﬁ W 'la‘f Aefugunsaii
mq'lu'hﬁaﬁmaﬂﬂ rﬁ Er"] Er

Timing Mode (SPCR:SPM) 9518004 IHUAY8INITH191UY SLD Interface LAY
ATMFURUT vouNaueId Yy IUTZNIN SLD 102 IOM interface  1HUAYDIMINIIUVEA
ISAC-S 1192 Function 1&ierma13luasaii 7.2

Function ew13019teaduns Activated 484 TELLT-T muldanizgniiuv Xo

e 4 . 2
vrABNUAYYIUA Logic"0" 15U ¥1 EME veagUnssinaunuizuu o (Power Supply)
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M1 7.2 Operating Modes and Functions of Mode Specific Pins of the
ISAC-S in the IOM-1 Mode

FPin No |14 18 11 12 13 19 15 17 16
Application| MO M1| DCL FSCl1 F5C2 CP X2 X1 X0
TE 0 0 |o:512KHz p: ' 0:1536KHz o:ECHO| 0:3840KHz | i:CON
LT-T 0 1 |i:512KHz |i: P | z| o: i:o ico 1:CON
LT-S |1 0 |i:512KHz |i:512KH4 CS10K84 Li: iro  |0:7680KHz| i
T LS
NT 1 1 |i:512KHz+jiss 2K Hz H: 5C 1:55Z o =

*) synchronized to the 0. input to be fixed at "0"

ECHO 1m3ad1 E bit 910 S/T line ( bit 24, bit

25 UD4 IOM frame) AL

SCS Send continuous
552 Send single binary zeros t ricHZ T

= n- .‘di‘ i-.r‘a" o
CON Connected to

CON=0 : Discgmc o from S bus. DT 150 frivated To TE/LT-T A /T
line 16 INFO1 vz hignalegn_usin1s activated, Tt network §anai14 (emnsedy INFO2

oot @ U8 TN HNINYINT

CON=I% Connected to the S bus. tﬂumﬂnﬂu'lum'x..tinﬂ N384 infol (Yo

“““”ﬁ“‘WW”]ﬂ\'iﬂ‘ifU UAIAINYA Y

17 Interface uuuuﬁ'aqm:'lun‘luﬂﬁwnmm (IOM Data Port 1 1@ 2:IDP 0,1)

ims 19dyny 1 3 a1 Ao Data clock (DCL) 1@z frame synchronization (FSC1/2) Data
- = ¥ a

clock 9281A2 WA 512 kHz ( 2 M1wBdATUTIBToYA UL frame sync clock ilAIMA 8
kHz

k)

doyavzgndaeonin 4 octetsTu 125 uS frame oY 2 octets usnzITUAINYDI

J. o ot

B channel (64 bps.) 2 channel @3u1u octet 1 3 92171 MONITOR Channel 1%& M3y



- M5 access 1919 IOM-TIC bus U IDP1 TunsdifiiigUnsailu Layer 2 Ao
ogNaua’
- 1%uentia @01mzv84 S Bus , D Channel ( IDPO, Bit 3 Y84 Monitor Octet )
"Stop/Go"
- @71 exchange 19 E bit Tunsnsaecreunnugnieaveadoyn
Foua 2 bit u3nTu octet 1 4 145U D Channel (16 kbps) Bn 4 bit Ao 1§l
MIAIVABIAL Monitor Y04 Layer | [AktivafighMeactivation Y93 S interface) XNTEWIHIY

Command/Indication bit a7 bt 14

77/ \;\1 AEARSRA LA
////ﬁ& f‘ﬁl\%; | 1

Tu LTS, NS _ ?'-'” a2 Frame Synchronization

NNNWHDN

I mmmmﬁ Lo
am“éﬂ A SOl RLA B st

Port A) mmmﬁmu'l# U1 SCA/FSD 92714 Clock 128 kHz (SCA) 99171 I1OM, SLD iay
SSI interface frame 9z ilgANANRARLINMIBZNMIATITUTVEUN T UYBY FSCI/2 (ADFI
‘FC1/2=0)

11 TE mode 157A04 Telsunsu ity Timing mode 0 1f1uaaﬁ‘mm1u 8 kHz
I ESC1 1a Fsc2 ansniden’d Tauhiduudiuft ADFI:EC 2, 1
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TE Mode

Timing Mode 0

LT-T, LT-S Mode
ISACS o 'j%ﬁ\ \ patible | ‘Timing Mode 0
/ , \ \,:\\- oller

*‘ N

ﬁr
2R

FSC (Syst.)

CLK (Syst.)

- . |
IB 7.13 10M-1"Tnterface Signal & ing Mode 0

u L’lﬂuuﬁiiwnﬁ:%qnﬁnﬂm ddeans 1

SLD Master Mode #30 SSI Interface Tunsdiil FSCI M@ FSC2 (Input) yeAnadefy § kHz
reme s BRA N T1 T T NW']'W]EI']@ d

Timing mode 1 (SPM=1) Aananaluzilil 7.14 FwzlFmummz Tunsdlildou
(A4 Exchange (LT-S, LT-T) uaz SLD gn141milu Timing mode 1 SLD 92310y Slave
mode 12 SSI (Serial Port A) Tignldau

IOM 92 synchronized 1At FSD Frame signal #iwiiaarian s indygia Frame
Sync pulse il input 910 FSCI 10 1M1500A round-trip delay time ¥84 B channel Tu
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SILD ISAC-5 LT-T, LT-5 Mode
Timing Mode 1
SLD (Syst) _I_(_)_J
FSC (Syst) 3
|
CLK (Syst) -y
IDP1 = 256 kbit/s
FSCI1 (System) IDPO = 256 kbit/
DCL = 512 kbit/s
FSC2 (I0M) FSC = § kHz
ng Mode 1
ST interface
. IOM-1 TIC bus

Optional: Up to 7 Layer-2
Controllers can have access to

the IOM-1 TIC Bus (D and C/I channel)

31/ 7.15 10M Port 0,1 (IOM-1)



waizitldam sLD iel¥nsiaulu Timing Mode 1 fhulU#oamgndes Output FSD
fpad oA FSC2 Input

Mu1A IOM-1 Interface Mode 1 IDPO U32noudlu4oyauod B Channel, Monitor
D a2 C/I channel 910 Layer 1 11 Layer 2 #2u v1 IDP1 Usznoudiudioyaves B Channel
Monitor Char iel D 18 C/I Channel 910 Layer 2 Tt Layer 1 Taofivn IDP1 iy Open

Drain 11217997 Pull up ooy B 150M 1 Inactive (FFH) T&&20msaan

'fli B Channel Connect Bits C1C1-0 hdE C2 chum:r Thiuro (5LD Loop) '-'HQ
Monitor Chann W41 Monitor Channel 1A

TIC Bus (Octet 71 4 Y94 Juierunsoldan1d
75128
sLp 14lu 10

3 1éfu 1dun 512 kHz Clock 4 €Hz Spdiie Ditection'Signal (TE Mode: FSC1/2 Output

nferface 11AT§M 1¥enodyaIn

LT-S/LT-T Modes: FSCI suiluiuy full duplex 256 kbps

mu1u Frame ﬂ::nu‘uﬁ’m B4 B Channel Octet 3 111 Control

B channel Source/REslinatio —_— . ...‘ e s

.
Y mes [ BIC

ilik}lz iming Mode 0

wm LN % AL
VR e

N SIP

ok

FSC12 J

Iﬂﬁ 7.16 Connection of B-channel Suorce/Destination to the ISAC-S via

SLD in timing mode 0
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SLD Interface aunsatiilihlszgnaldiilu

- Terminal Equipment (TE) Tnoieudefl B-Channel Suorce /Destination 111
Full Duplex Time Multiplexed CODEC Filter 1%U SICOFI (PEB 2060) #30 ARCOFI (PSB
2160) Fuiilu SLD Compatible Voice/Data Module amunsaifiondedy ISAC-s 14 #aunas
Tuzd 7.16 TumisTusunsulvivianlu TE application timing mode 0 (SPCR:SPM=0) 9711

W SLD fhanil Master Mode 1on9INTI.T Specific Function Tiasngniden1d

(STCR:TS5F=0) Micro controller B channel,control byte U182 signalling

Byt 18TAUM Register e,
B1/B2
FC
SIG

B1/B2
- Digital Exchange# AURIIAAND LU Full duplex time
multiplexed TumM3aHIU B chdhn; /I jategtage |03 Peripheral Board Controller 1%W
PBC PEB 2050 30 PIC PEB 2082) & ‘

i gl
92911 Timing mode | (STCR'SEA e = KB D vz slave mode

funuy PCM  maaanuuil
Micro Controller MIMITHIEHHHIUOUATE Shannel, Control Byte 110¥ Signalling

Byte 14 TAUMA Registes V X ‘

FCR/SFew 1qiiu dyanu

12484 Synchronized fUATIYIUDYNTY Aot 10 Synchronous Transfer Inte
ﬂmt} y 9w Sync mrupe

(STCR) taz B"Sﬂ ﬂ-ﬂ ﬁwﬂﬂﬁ W EI‘ ’] ﬂ ‘i

7.5.88 SSI (Serial Data P urt
Sﬂ:ﬂtﬁ NS : lﬂ EJI ﬁ#}} HazezAnd
gtﬁ'ﬂﬂlﬂﬂ 17 Timing me m =¥774 B Channel

Source /Destination i1} Terminal Equipment 1Y Full Duplex 708751137 128 Kbiys #4131
-’.-' E- ] = P -‘ ot L]

asodon 1AM Channel BinToB2 Mdadeny 10M-1  #139u1I83 S/T interface 1R0t14

BasEABM (SPCR:CXC1,CxCO)  dau ssI vxivddoyaluinmudon lumodygnuudos

ﬂi'ﬁ'l‘l Microprot®

1#u (SDAX, SDAR) 8 KHz Strobe Output (FSC1/2) Uiniz 128 KHz Clock Output
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SLD

s |

R 99 k 512 kbit/s

EII: ISAC-S SIP 2 siex System interface |

: e 512 kHz |

| T DCL - PBC

, tming SCL PCM Highway
Mode 1 8 kHz ﬂ

= FSC :

:l l: : sYp

AN
. 1///5 NS
SIP e B1 W’ 16+ J\\}'ﬁr\ﬁ\“ SIG
| I{’Iﬂ AR
FSD i | M ; “\\
—  F &
71/ 7.17 Conecs fie 1SA Bahurce/Destination to

aP:ﬁpbarnlﬁarﬂ Contre nt "l”:ﬂ”' 1
[ 4
SSI nﬂwawnﬁ% @?:w W Aumsiudadeyauuy

oynsuiuld nm%m'r ICC PEB z:uzp HSCX SAB 82525, ITAC PSB2110 a2 CODEC

Filter ﬂﬂﬁ'] ﬂ!}a\g}dm‘m) Module
@ Tﬁumuannm vDa Stmb-.-. Signal FSC1/2 M1 V/D Module #2005 1151031 ADF1

Register #2W Microcontroller #mn30fi9zi1$18a Foyaly B channel 14ma BxXCR 1oz OxR

Register M3INI04Y83 Microprocessor #yR1AD4 Synchronized U daygaoynsy 9
- =& ' '

MDA YY IV Synchronous Transfer Interrupt (STCR) dvznaniade
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B channel Source/Destination i ISDN Subscriber Access
1 | 1
V4 Y ! V'

128 [kbitfs ) e
| ' SDAR |
Voice/Data 128 kbit/s RNCS :I I:
128 [kHz SEL Timing Mode 0 5
Module SCA TE Mode j I:

SIp

*)

FsC1/2 /
*) Default Bélarj y s J‘-
ihe §

=
31U 7.18 Conngltioh

‘\\\\

. \'\: ination to the ISAC-S via 851

-4

75.1.4 B chflnngl Switthiiz 4
Micro Controller 1 1AMAAS DL Channel 18 Taomssmuazi@ouasly
BICR/ B2CR %§® CIR/ C2R Regisier 1114114 i oprocessor (uP) 11 dyguszane
Synchronized i1yt b Transfer Interrupt (STCR)

SIS 0RY ‘“ m

H'm-m 7.3 uP Access to B channel (IOM-1)

Gl 9 T ﬂ'%lﬁﬁﬂ%l'ﬂﬂﬁ
CxC1 CxCﬂlug R Write Application(s)
0 Jq 1&{1 aﬂa
D

0 q 1
1 0 551 - IOM Bx switched toffrom SSI
| 1 oM oM - IOM looping

Note : x=1 for channel 1 or 2 for channel 2
Synchronous Transfer Interrupt (SIN, ISTA register) (31ern3in Tsunsulivihau
a = ' o -
figaiudunToganananaysy 125 uS Frame 14 95910gHY Channel HAvaMsazdiaas

Configuration Yy Azl dmiuluandsoll 1§ Tnuanmsha SLD loop
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7.5.1.5 Monitor Channel Handing

Monitor Channel 14 IOM-1 mode 1#lunmsniugu msfudadoya szuia ISDN
Communication Controller ICC (PEB 2070) 113 Layer 1 Device 194 ISDN Burst Controller
IBC (PEB 2095) %38 ISDN Echo Cancellation circuit TEC (PEB 2090) fan1sifeuss=uig
ICC Uz S Bus interface Circuit SBC (PEB 2080) Tau SBC li'ldgn TusunsuIilfanuiiu
Apa 149 Monitor Channel 14 IOM-1 mode & W31

»
Monitor Channel #3184 luiiawsuil

[ o
ISAC-S 3 19411 Monitor Channal 1 ¥ TRodadvnuazauniold Tums

\.\‘

ioureiugUnsailu Layer 1 gi0uan *C awlu ISAC-S Mvwatden 1y

MIAA1T21 719 MONITOR Chag 4 9 1u MODE Register nou 11y
w ¥
MODE:DIM2 = 010 #38 0 21109 1 byte pinfu il

ABURITT

Bx channel Accgss
a) CxCl, CxC0 =

SIP

1OM (__ IPOO

ﬂuﬂquW§WH1ﬂi
awwa SUUATITEN R Y

BVS
IDPO B B2 BI
SLD Bi|B2|]  [Bi]B2 Bl




b) CxC1, CxCO = 01, SLD-IOM Connection
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FSC (SN
BVS

IDP1 B2
SIP Bl | B2
IDPO B2

ammﬂmwﬁmjwé‘ g
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¢) CxC1, CxC0 = 10, S5I-I0M Connection

"7//‘ "\\\\ N

-\

SDAR

’Q‘W’mﬂﬂ‘im

uP Access uP Access

oM —» Bl)‘Z
Ssl — B

SIN (STO) SIN (ST 1)

SSI —> Bl



d) CxC1, CxCO = 11, IOM Loop

m "”J

ﬂ U El ANBATNYINT
AT

Collision Procedure)
o r ar ol ar []
gunsaimadmivEAnunIndyana Monitor #1514 (s Byte Tugil Fxn)
Tluddaniedeya  Hgunssimeduiuilimsaouaues uanihuaowad veuysal
uAth gunsaimeduiuneumies Tasnisdadoyamnld 1ISACs Fa92 Set E bie TWidhuro"

Uz daN1SADUEIBNTY § Monitor Channel TuzUIUUYBY Frame il ISAC-S v2
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- Latch 7111 Monitor Channel 484 Frame Taoviufl 1@ &0 Frame 313 E bit
Y "0" 8311 MOR register

P '
- @379 Monitor Status Interrupt MOS ( EXIR Register) (WBUBN1 MOR Register

n Load
MON
L T
g SR i e E MON
PO o [ By 1ol T 1
: ‘. | '
MOR Load, MOS Int.
ol (IOM-1)
75.1.6 Co
C/1 channel UBNT avern 14 Layer 1 U2 Layer 2 Channel i'qun
1%auTunn timing mode wONWINNIE : ¥ing [ Layer 2 nwludniueada 1
Channel mmmmn’hm'lﬁ'mnqﬂ NIN-Laye > maion 18826 14 register CIRR (femaiy
90 Layer 1 11 Layer 2315 ster CIXR (¥ @197 Layer 2 11 Layer 1) €1
Code 1NMU17 4 bit | ; IENETI T IU00A | ]
ﬁ'wm:ﬁﬁn@.ayer oL nanﬂnmﬂ“ﬁ%’nﬁmmw [ulerrupt

¥
winifansnlfounlasii (ISTA:CISQ) 3¥alngigzgnnulu 2 IOM Frame tia'll oAy

uu'l'a'lun'nugﬂﬂ H ﬁnaquc? w m ﬁ%‘m.nw Interrupt

Tudud safidoug CIXR 9z gna 1T O/ channel nagpy
e’ '1@
%mmm1mﬂnmnﬂyﬁgngqm &ln] ayaalidndony
Layer 1 3iifF1u ISAC-S 1102 D Channel 921/510004# Monitor Channel Y83 IOM frame
lunsdtil output Y84 ICC ABIABUVY wired-or-and 197111 11 IDP1 UAE input Y83 ICC 94D
NUY IDPO
M3 Access 11g TIC Bus annson1dTan Software (uP access 19171 C/1 channel)

n301av ISAC-S 184 (N5 HDLC Frame) M3 Access 1A Software W1 18870017 Set BAC
Bit (CIXR Register) 1titlu "1"



a7

uP 10M

D-channel
Telemetry
Packet
Communication

B-channel
Voice/Data

Voice/Data
Communicatio :
with D-channel | °
Signalling ==

\Z

= o o

i/

- 1 | < QI"‘I‘F‘\'I=
AN LL=R ALl LKA AR

TIC Bus

arc .,
:l I:: S-Interface

ARA9F

UM ISR S

Bus accessed = "1" (no TIC bus access) if
- BAC="0" (CIXR register) and
- no HDLC transmission

=
7U# 7.21 MONITOR Channel Structure on IDP1



7 6 5 4 3 2 1 0
1 1 l 1 S/G 1 1 1
S/G =1 : stop
5/G=0:go

=
31N 7.22 MONITOR Channel on IDP0

d bit 8§ IuADIUL Bus Free"
N2 "Bus Free" ISAC-S 9284
Address ¥agnTusunsuade ¥ régiser W TIOBUs, TIC bus 9zQnnsounsalan
| Budignssinaona fidoamse:
AoUAT0Y Bus nioudu g el Address Maaniuiiie: 1dnsounsos Bus

»
1 TIC bus QN ,‘%~ imsaadygulvenldglnsal

%,
#30jogic"0" UNTINTVD Access 90

4 a4 Al <
guniaidun azgnunidn 10N Accass Bus | 431 ISAC-S 9% Set 1T Low Priority
ar ar ol " ,'."':.._-. : o "
State Class 19080 TR @nilunisAccess Bus ¥ vz Wiamnsom1d sunderouz "Bus
o "':I-..w ‘-"' .’ g ) o
Fr:c"ﬂﬂ“ﬂﬂ'i'}'iﬂl]lﬂu IR Fraime =11 _“"‘" i 3y ARABNU IOM Interface WD

U0 Access D Channel '; /- Channet —THC bus woynwan 1: il 7 Qﬂﬂ!ﬂﬁ‘lﬁﬁ'l
Address 1 7 faifugimial De

hannel WO Cﬂ Cﬂ]ﬂ.ﬂ.‘nﬂ ﬂ'ﬂ'ﬂi')ﬂﬂﬂu
91'S Interface D Channel IO Access 1éwTolal mermnionsvaouldi bit 3"Stop/Go”
a

(S/G) Y03 IDPO ﬂ.ﬁ%l meﬁ?muﬁu Layer 2 8uq #i
Apagny 10M 19AgNIA0UNAMWITO access S bus D channel 14 130l

e TR e UARE

@14 CCITT Recommendation 1.430 1AM MuUATH 1% Pseudo-Ternary Encoding With
100% Pulse Width N S/T Interface Logic"1" 92Hu53AUIMAY Neutral Level @7U Logic
"0 axfiussdudiuun avadudulyl Fiided fio Idyau Clock 110 1AZ DC component
i ﬁ'q;ﬂ'ﬁ 7.23
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Binary Value 01001100011

Line Signal

=
717 7.23 S/T interface Line Code

msdamlsuazn 'I'ﬂlﬂﬂ &

\\ 1/

guany ISDN x5 udonaninoavoddiddanhan Tnsaadasuvoaudnuenier

y and Multiplexing)

waz IwsuSisauenae AT SIIERT 00 "--«.nmm uéfaﬁtyﬂg'lm Tulnsaie 1SDN
- |
doyamlsingamganieg vg fletidel(9A 8 30 B0 Tnseardaveadsuuandianiy
3a18un Tnsaadramsy & N "ad M3 Primary Ra 1
H 35 Primary Rate Access |U
.r L} ’ =, c = d' L] :
duil vznarimmzTnsaa fiv ANV IMmiu
Tassahamsding
.d Y ¥ i d 4 =y
nyadnda s e B YhlsySeiliEnouaardeyti i 48 in Tunm 250 usec
» ; d
fariuanuiEves 1 sy 340 AsIaaveatsuIzIARA Y

Tuudasfiemavesmsdaloya’

L
VINLANINUA 48 danal B 2 9999 a2 16 Ua uasyed

donw D 4 1a o ;—_., Tmtir '*#
I. 1A F (Frame fiming .-

2.1ia L (DC b ancmg bit) 19iftofsaoad ﬂ:.,nﬂﬂﬂﬂﬂ'lﬁnun'lﬂ Sathedu

"0 thilnfinen ﬂ nﬂﬁ 14-'3'1 iotinfidein ail

ﬁﬁ"m'mﬁm"iuﬂuw ? nnuumunmﬂu () u*tﬂui‘mmﬁ S liifioen
Uszneu

;{‘m Mﬂm;ﬂﬁl Mm:ilﬁlnﬂ’lﬁ EJ‘H D frgaoit

dedfoyonuld NT 91n31# 724 szitu 1@ deyavesiia b Tumlsuiidesn TE T NT o2
J.-l\ L1 d = : al W J L3
Tsingiidia £ veanlsuiicasn NT Téa TE i E Hesiloglumsuiidanin NT 1 TE
¥ : ‘J. L
piniu Taoezegiidunnish 11 2435 uax 46
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ke 48 bits in 250 uS
DL FLl(—-Bl-——-}:EDAFﬁNk-—Bz—ﬂnnaJe—m—-—aﬁnsk—l'ﬂ—)lzm_p[,
HH | R R =L
I 2 bits Offset T T T
—— | | |
DL FLk—‘“—% : B Miptgk—B ___SiprLrL
% us 0 L
3t
F = Framgi TR N =Bit set to a binary value
‘ ) N=Fj
L = A bt ==\ _BI = Bit within B channel 1
D = ) 4 B2 = Bit within B channel 2
E = Dfch - A = Bit used for activation
Fa= Auxiliarg framifig bit & B.bit S = Reserved for future
£ standardization
= Multiframe bit
= P e e R LA T LR L ':- 7 AD1IDe S

i

5 - e & - o
4.1 A (Activate) ﬂuunnqnmuwmwmu efmualiimesiusarau

TuTnua PDWEIﬂFli nj A WW | WER DOWN Tuvmz
ﬁzﬁumuﬁﬂm 13 “Qﬁﬂﬁo

J bl L]
fmeiiuealiviigu Ua A AW19IN NT

oL T nrere b ML

& -l - | w
waswsaTIiweatoyan1Fi 1diu Avsdnnueinia Aldhmivveadyau
B $1u2u 32 fin uaz Yoadygna D $1aw 4 fia 2w 36 Tn wisdaonnitlFluusdas

o P oW
3y AiD 250 usec 9214 Data Rate 144 kbps 9L 2B+D A ISDN Basic Access
Tunis 14y Mamsaeysu Aoade 2:1 Transformer 197U ISAC-S A2 d-wire S/T

a =
Interface A43UN 7.25
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5V
SX1 2:1
#7 Vdd I Transmit Pair
10uF L 5X2
=T PEB 2085
2:1
Vssd SR1 e I
- | Recieve Pair

J ‘ 1 s J ] " " [T J
GOTRTRETRIR STTRDET iy v UMD SN NA 11910 UMaITIouTIAUR
4 i ) k™ e w
8X1-sX2  Fgnianszuald
' . % . . ] X =t
7.5 mA @IU Receiver QNoani} Thygshgld Detect mmsmﬂnu‘u Threshold Level

14 v SRI szalausnu 25 vl Jirtual Ground § MUV SR2

- . 2 . ,
@13V 2:1 wansformer Nao PNY | aouamsaau Wit Tdawwas
§7M CCITT Recommendatios Equivalént Circuit

=
n7.26

cceiver A Transmitter Herad 131zl

V. ]
ISAC-S

5k‘nn 531 w | "'“"} X1

n qwgmm%m b
= IS l'.i.flmb 3X2

RS N B

switch position shown for negative pulse
=
714 7.26 Equivalent Internal Circuits of Receiver and Transmitter Stages
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@M UAWABINITNINILNTNAIY CCITT Recommendation 1.430 HASAINLINTT

§IMENAMBINY Overvoltage Protection 1102 Electromagnetic Compability (EMC) 4paiims
¥ - - ar & 1
aonesiuAN IR ISAC-S FswazBualumseanuuuiaes 1dnan 1 lwiade Alppica-
tion Note 484 S/T Interface Circuitry Using the PEB 2080 SBC #30 PEB 2085 ISAC-S
7.5.2.1 S/T Interface Pre-filter
ﬂ &l - d

Pre filter 9219 uszu1 Aidoan1smiu Slgnal -to-Noise ratio AIUN1TATOUBIAIND
J 1] Y ¥ L]
nlidpan1s 88NN S/T Interface (JAUMN ey Tumsao Filter 9214 RC Network

N
L

Aoy Op-Amp Nty ISACS. § ¢ Order Y84 RC Filter %ruﬁum*m

Aoamsvedoonuuuio Tam Filter  A700daaiiuiiios

& 2
UUUHHANTUY

AN9199 IMA1IDE ' : -\\\\-n kHz 1182 600 nS (+ 170 nS)

Propagation Delay Time
Rl =R2 C2 =225 pF

A A \
INBNISHALTY 1T 0 Delay 117 Sampling

™ \ - =
vy univld Tavm bit JU ADF1 Register #3130 7.4

f Znd Order RC Network

-ll
\

I 'Nﬁﬁ?ﬂﬂﬂaﬂ

71 727 Pre Filter Connections and Example of 2 Order RC Network
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M319# 7.4 TEM/PFS Function Table

TEM PFS Effect
0 0 No pre-filter (0 delay)
0 1 Pre-filter delay compensation 512 nS

Py -Itnr delay compensation 910 nS

m3ufl Delay Tim #UYDY Phase M4NUATIN Input
4 :
1y output #ladmual

Phase 13 910 -7% 014 +13

‘1#!111’! UA ﬂ'ﬂlﬂ A IVIRTRIGR]

7.522 Reg
Receive Signal Uve

4 o : - i
INDNIZDA Bit Emrg ling ﬁ"tuu;mmu"ﬁ lazaaau

by

1974 Logic #5114 drulng (Fea e A% LT-T mode

nnjudAas Bit 'r"i:"u'lﬁ'_ TR RAMANUA 29 ATATIAE 7.68 MHz Clock
ARz Sample 9% nmﬁ" I8 o Wt £ ple uuum 16 samples T
Hvuaunnngl Tk -%}{-. M413 ISAC R0t 18 faziu exfioduiiu

Logic "1" m -m

r'rmiv Slll T

— Flﬂ%l%jﬂr&l%%‘ﬁ“ﬁlﬁﬂﬁ\

oV

RN e P e AT e

F Derived 192 kHz Receive Bit Period

Adaptive Receiver Characteristic

Receiver 011 ISAC-S AMN3033A Threshold Level 18 2 52U 3amsaani
vz 1flMuA Sensitivity Y94 Receiver Hysteresis Characteristic Y84 Receiver I1aaa 13aag1
'I"il 7.28
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Voo RV
SR2 ~¥ SRI A\ SR2 T'SR1 /N
Logical 0
3
Logical 0 T 7
+225 mV //
P48 //
oy Logicu | w_/Lngical 1
225 muNCH L /
.\‘\‘:l‘.", : : -
- =375 mV
Logical 0
State 2

Low Sensitivity

with Vrpa= 1375 mV

S0mV SV 750mV S v <1V

f ugﬂ;waﬂ%’wﬁﬁm

SR1 = Input volta

’QW’lﬁﬁ'ﬂm

gﬂﬁ 7.28 Switching of the Receiver between High Sensitivity and Low
Sensitivity
7.5.33 Level Detection Power Down (TE mode)
Tuan1ue Power Down 1Mt Function Analog Detection it Adanaiandu
U Clock WIMUA  TIUM TOM Interface VEMYANNIY N1 Activated 910NN Exchange
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(Info-2 910 S Bus 92Q Detect) saanaliizuy Clock ndawim1dTavdaludd daunts
Activated 911N Terminal 1114 Taon15 Set 130 Reset SPU bitlu SPCR Register
7.5.2.4 Timing Recovery
NT uaz LT-§
Tu NT uaz LT-S mode foyg et 192 KHz Transmit Bit Clock ¢ Synchronozed
3 TusisemasuliFamuiudu bus #5o point

fil IOM Clock lm..hﬁmnumm*uﬂ
to point operation ¥4 T1J31n3Y 58 SQXR (IOM-2) Register AdUAA
Tuzilit 7.20 ;

14 Bus Configw

a A
Bit Clock NQniaduaon b

KHz 92iMiJounl Transmit
#9911 CCITT 1430 Received
Frame dpagmidow’y 2 b
Tu Point-to-Poig iguration ( CFS=0) Receive Bit
Clock 192 kHz 93gnai 190l dafh ; S wpling axgnidouTy 3.9 us 91
Bit #7014 Moufuveuduve )1 CCITT 1430 Received Frame
amnsoidou 14 daud 2.8 bi i Frdine 11 LT-S (NT) ot1alsfimu ms

i i _ e L)
oulunsdioug uemuilonn C 30 1SAC-S Nens0sednld (sauialiidowan)

QWWMH"&WNW]'JWEW&EI

ﬁPF

MP : receive clock for passive bus configuration
PP : receive clock for point-to-point configuration

317 7.29 Clock System of the ISAC-S in NT/LT-S Mode
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TE tiaz LT-T

11 TE ua¥ LT-T Transmit Uag Receive Bit Clock 9:gna3149102493 DPLL Tay
\hdoy 10t Data Stream 910 S bus Foyguii 147u92gn Sampling wawnss nwlumunm
YB3 Receive Clock find1aiuaz ISAC-S vl zduvesdyanuiimnsauieanduls
Logic aulny oan Bit Error Rate #al&ndn13udrdhad @ Transmit Frame LRI

/m: Output Clock 194 DCL ,FSC1 9¢AD4

: c]ﬁﬂz kHz fiv) CP &aafann 192
kHz Clock ﬁ‘iummjmu M ‘ a@ #ammmﬁﬁmefhums
Synchronize filJ Colck Géfiergof U8 jiudn \_w\\ ~_‘\ iming Y84z UUE NIV

¥ Glo ‘%s aZksC Fahumbsduniuives s
s 92 :*--\rlb- : \‘ vesdoya diAwes CP uaz

peL inudaiinanivla qghcs | .~q" 5 \\‘ W\ D bit it Tuiiosann il
Y e 1A% ) | .
5014 Phase Difference wua llnghy’ i q ITHYA) Phase gGATEHI1N CP Output Lng
s 1 - ] -lmf-":- - ¥ ) - .
DCL Input Taona Ty iy 1 48 i 128us) udlunsdifidudoaumiiduiu

A - e
ouson Ty 2 bit 990 Frame 715114
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3 A new status bit is set before the first status bit has been read.
4 The first status bit is read.

5 The /INT output stays active but the interrupt controller will not serve the interrupt

(edge triggered).
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1 3
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8 9
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A15190 7.9 layer 1 commands TE/LT-T

command Abbr. Code . Remarks
(upstream)
Timing TIM 0000 | Activation of all output clocks is requested

Reset RS 00¢ W (x)

R N -
Send continuous | SCZ 011 :ﬁ‘“ "'{( mission of psuedo-ternary pulses at
— .—J
Zeros —J =86 kHz frequency (x)

issi i of psuedo-ternary pulses at 2
equency (x)

1T ‘\ ssi
ﬁ’ﬁ TN d, set D-channel priority

set priority 8

r— S
%rﬂ\\\\\? note)

Activate request,| ARS§ "
‘;‘.‘\ i3 nd, set D-channel priority

Activate request,
set priority 10

Activate request ARL Activation of test loop 3 (x)

, Ry ‘\ 0 10 (see note)

loop

Deactivate ks can be disabled

indication
upstream

[

-

PlLEE) dVITIVI d D) TIT ¢

PR TUAMINYAE



M19141 7.10 layer 1 indicates TE/LT-T

Indication Abbr.| Code Remarks
{downsiream)
Power up PU 0111 IOM clocking is provided
Deactivate request | DR vation request by S interface
Slip detected SD er than 24 us peak-to-peak
- .. -T mode only)
Disconnected / connected to GND
Error indication 0 | Eithe = 1 and bit CFS = 0) or
REY \!
- RS
Level detected | J‘r:: \ receiver not synchronus
Activate request | A 000 | t'v, 0 2 received
LB
downstream P oV
Test indication TI ,%;J 3 3 activated or continuous zeros
l it itted
Awake test during test loop
indication |

Activate
indication

downstream

with class 10 or 11
Deactivate DID 1111 Clocks will be disabled in TE, quiescent
indication state
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mﬂﬂ-; 7.11 layer 1 commands LT-S

Command Abbr. | Code Remarks
(downstream)
Deactivate request| DR ‘ (x)
Send continuous SCZ ' x [ ; ; flss I:I of psuedo-ternary pulses at
zeros ﬂﬂz frequency (x)
Send single zeros 71‘ 0 of psuedo-ternary pulses at
// T/ S ey
Activate / nission of info 2
request ‘ : J% \\\
downstream e & ‘
Activate request AR] T' “ ion request for loop 2
loop . tfﬁ
Deactivation - PIB 111 | ‘De X ledgmmt quiescent
indication 1 state
downstream 7 ij

ﬂ‘LlEl’J‘VlEWI‘ﬁWEI’]ﬂ‘i
ammn‘m AN Y



M519N 7.12 layer 1 indicates LT-S

Indication Abbr. Code Remarks
(upstream)
Lost signal level| LSL No receive signal

Lost framing | RSYU ver is not synchronous
upstream ' | .

Activate request ' : : ‘--; @ 0 1 received
upstream . / \\

activate J ‘ s i : Onous receiver

indiaction
upstream
Deactivate me \\;“\ expired or info 0 received
indication s - | ns) after deactivation request
upstream b ‘

Transparent | JfE——xx *-:14 LLSL Single Pulses
indication nnﬁunus Pulse, 96kHz
upstream Y

‘IJEJ\’J [IINE 1T

’Q’W@@Wﬁ@ﬁ B34 134845 2

-G1 deactivated 14 LT_S/NT mode
-F3 stand by TUTE/LT mode
07U F3 standby MM internal oscillator 3114Un DCL clock uax FSC1/2 oy
Tuan1e active
Tuszn914#iiing Reset Pulse ¥1 SDAX/ SDSI iz SCA/ FSD/ SDS2 WoYTTAY
Low #uv18u 9 921114 High Impedance LA S/T Interface 9£3UR Y uazihgeronue
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P & v
F3 Power Down &3 Oscillator 711492 Disable Iatn13@a CES bit (ADF1) IWilauilu 1
dmiu a01uzUDd Register 101U ISAC-S  MAI91N Hardware Reset 115087 @9 ngilo
ISAC-S

M9 Initialize
el 1sac-s W14 awdisdeenisluTnuadag 15192904 Initialize iy
Register nolu éq:wn"mummununn,uﬂunﬂmnsmqq ansoen 1dandgile 1sac-s

Register al JE” TE | set for LT-S

rf'm'lunumm’mmm..ﬂmﬂﬂm

ADF1 Additional JJ”I? t‘-\\ D000 00000000
w2 | st Aﬂfm&\\\“ oo
MODE !I -2 \\\% 001 00111000
o *ws@ 2\t | oo
STCR l : ‘\‘l\ 0000 01110000

e ial Porf Calitrol ReALal “\-‘L.... 00100000
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