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Introduction

The PEB 2085/2086 ISAC®-S implements the four-wire S/T interface used to link voice/data
terminals to an ISDN.

The PEB 2085 combines the functions of the S-Bus Interface Circuit (SBC: PEB 2080) and the
ISDN Communications Controller (ICC: PEB 2070) on one chip.

The component switches B and D channels between the S/T and the ISDN Oriented Modular
(IOMP®) interfaces, the latter being a standard backplane interface for the ISDN basic access.

The device provides all electrical and logical functions of the S/T interface, such as: activation/
deactivation, mode dependent timing recovery and D channel access and priority control.

The HDLC packets of the ISDN D channel are handled by the ISAC-S which interfaces them
to the associated microcontroller. In one of its operating modes the device offers high level
support of layer-2 functions of the LAPD protocol.

The ISAC-S is a CMOS device, available in a P-DIP-40 (PEB 2085 only), P-LCC-44 and
P-MQFP-64 (PEB 2086 only) package. It operates from a single + 5V supply and features a
power-down state with very low power consumption.

Semiconductor Group 9
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ISDN Subscriber Access Controller ISAC®-S

1 Features
1.1 Features of PEB 2085
e Full duplex 2B + D S/T interface transceiver

according to CCITT 1.430

o Conversion of the frame structure between the S/T
interface and IOM

e Receive timing recovery according to selected
operating mode

¢ D-channel access control

e Activation and deactivation procedures, with
automatic wake-up from power-down state

e Access to S and Q bits of S/T interface
e Adaptively switched receive thresholds

e Frame alignment with absorption of phase wander in
NT2 network side applications

e Support of LAPD protocol

e FIFO buffer (2 x 64 bytes) for efficient transfer of
D-channel packets

e 8-bit microprocessor interface, multiplexed or
non-multiplexed

e Serial interfaces: I10M-1, SLD, SSI
IOM-2

PEB 2085
CMOS IC

P-LCC-44-1

P-DIP-40-2

e Implementation of IOM-1/IOM-2 MONITOR and C/I channel protocol to control

peripheral devices

e UP access to B-channels and intercommunication channels

e B-channel switching

e Watchdog timer

e Testloops

e Advanced CMOS technology

e Low power consumption: standby 8 mW

active 80 mwW
Type Ordering Code Package
PEB 2085N Q67100-H6218 P-LCC-44-1 (SMD)
PEB 2085P Q67100-H6219 P-DIP-40-2

Semiconductor Group 10
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Pin Configurations

(top view)
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PEB 2085

1.1.1 Pin Definitions and Functions of PEB 2085

Pin No. |Pin No. |Symbol [Input (l) Function

P-DIP-40 | P-LCC-44 Output (O)

Open
Drain (OD)

37 41 ADO/DO |1/O Multiplexed Bus Mode: Address/data bus

38 42 AD1/D1 |1/O transfers addresses from the pP system to the

39 43 AD2/D2 |1/O ISAC-S and data between the pP system and

40 44 AD3/D3 |I/O the ISAC-S.

1 1 AD4/D4 | 1/0 Non-Multiplexed Bus Mode: Data bus.

2 2 AD5/D5 | 1/0 Transfers data between the uP system and the

3 3 AD6/D6 |1/0 ISAC-S.

4 4 AD7/D7 |1/O

34 37 CS I Chip Select: A "Low" on this line selects the
ISAC-S for a read/write operation.

38 R/W I Read/Write: When "High" identifies a valid pP
access as a read operation. When "Low",
identifies a valid uP access as a write operation
(Motorola bus mode).

35 38 WR I Write: This signal indicates a write operation
(Intel bus mode).

39 DS I Data Strobe: The rising edge marks the end of
a valid read or write operation (Motorola bus
mode).

36 39 RD I Read: This signal indicates a read operation
(Intel bus mode).

20 23 INT oD Interrupt Request: The signal is activated
when the ISAC-S requests an interrupt. It is an
open drain output.

33 36 ALE Address Latch Enable: A high on this line indi-

cates an address on the external address bus
(multiplexed bus type only).

ALE also selects the microprocessor interface
type (multiplexed or non-multiplexed)

P-LCC only.

Semiconductor Group

12



SIEMENS

PEB 2085

Pin Definitions and Functions of PEB 2085 (cont'd)

Pin No.
P-DIP-40

Pin No.
P-LCC-44

Symbol

Input (1)
Output (O)

Function

7

8

SCA

FSD

SDS2

O

Serial Clock Port A, IOM-1 timing mode 0. A
128-kHz data clock signal for serial port A (SSI).
Frame Sync Delayed, IOM-1 timing mode 1. An
8-kHz synchronization signal, delayed by 1/8 of
a frame, for IOM-1 is supplied. In this mode a
minimal round-trip delay for B1 and B2 channels
is guaranteed.

Serial Data Strobe 2, IOM-2 mode. A
programmable strobe signal, selecting either
one or two B or IC channels on the IOM-2
interface, is supplied via this line.

After reset, SCA/FSD/SDS2 takes on its function
only after a write access to SPCR is made.

RST

I/O

Reset: A "High" on this input forces the ISAC-S
into reset state. The minimum pulse length is
four DCL clock periods or four ms. If the terminal
specific functions are enabled, the ISAC-S may
also supply a reset signal.

12

13

FSC1

1/O

Frame Sync 1:

LT-S/NT/LT-T: input synchronization signal,
IOM-1 and IOM-2 mode

TE: a programmable strobe output, selecting
either B1 or B2 channel on the SSI interface,
IOM-1 mode

TE: frame sync output, "High" during channel 0
on the IOM-2 interface, IOM-2 mode.

13

14

FSC2

I/O

Frame Sync 2:

LT-S/LT-T/NT: input synchronization signal
IOM®-1 and IOMP-2 mode

TE: programmable strobe output, selecting
either B1 or B2 channel on the SSI interface.
TE: Pull-up connection for IDP1, IOM-2 mode.

11

12

DCL

I/O

Data Clock: Clock of frequency equal to twice

the data rate on the IOM interface

LT-S/LT-T: clock input  512-kHz IOM-1 mode
4096-kHz IOM-2 mode

TE: clock output 512-kHz IOM-1 mode
1536-kHz IOM-2 mode
NT: clock input 512-kHz
Semiconductor Group 13
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PEB 2085

Pin Definitions and Functions of PEB 2085 (cont'd)

Pin No. |Pin No. |Symbol |Input (I) Function

P-DIP-40 |P-LCC-44 Output (O)

- 40 A0 I Address Bit 0 (Non-multiplexed bus type).

- 6 Al I Address Bit 1 (Non-multiplexed bus type).

- 5 A2 I Address Bit 2 (Non-multiplexed bus type).

5 5 SDAR || Serial Data Port A Receive.

Serial data is received on this pin at standard
TTL or CMOS level. An integrated pull-up circuit
enables connection of an open-drain/open
collector driver without an external pull-up
resistor. SDAR is used only if IOM-1 mode is
selected.

- 18 A3 I Address Bit 3 (Non-multiplexed bus type).

- 17 A4 I Address Bit 4 (Non-multiplexed bus type).

- 10 A5 I Address Bit 5 (Non-multiplexed bus type)

9 10 SIP I/O SLD Interface Port, IOM-1 mode. This line
transmits and receives serial data at standard
TTL or CMOS levels.

9 10 EAW I External Awake (termina specific function). If a
falling edge on this input is detected, the ISAC-S
generates an interrupt and, if enabled, a reset
pulse.

6 7 SDAX |O Serial Data Port A Transmit, IOM-1 mode.
Transmit data is shifted out via this pin at
standard TTL or CMOS levels.

6 7 SDS1 O Serial Data Strobe 1, IOM-2 mode.

A programmable strobe signal, selecting either
one or two B or IC channels on IOM-2 interface,
Is supplied via this line. After reset, SDAX/SDS1
takes on its function only after a write access to
SPCR is made.

14 15 M1 I Setting of operating mode (see chapter 2.2).

18 21 MO I

15 16 X2 I/0 Mode specific function pins (see chapter 2.2).

17 20 X1 I/0

16 19 X0 I

19 22 CP I/0 Clock Pulses/Special purpose pin, IOM-1 mode
and IOM-2 (except TE) mode

19 22 BCL 0] Bit Clock: Clock of frequency 768 kHz, IOM-2

mode in TE.

Semiconductor Group
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PEB 2085

Pin Definitions and Functions of PEB 2085 (cont'd)

Pin No. |Pin No. |Symbol |Input (I) Function

P-DIP-40 |P-LCC-44 Output (O)

10 11 Vssp - Digital ground

21 24 Vssa - Analog ground

28 31 Voo - Power supply (5 V + 5%)

23 26 XTALL || Connection for crystal or external clock input

22 25 XTAL2 |O Connection for external crystal. Left
unconnected if external clock is used.

24 27 SR2 I S Bus Receiver Input

25 28 SR1 0] S Bus Receiver Output (2.5 V reference)

26 29 UFI O Connection for external pre-filter for S Bus
receiver, if used.

29 32 SX1 0] S Bus Transmitter Output (positive)

30 33 SX2 O S Bus Transmitter Output (negative)

31 34 IDPO(DD) | 1/0 IOM Data Port 0 (DD)

32 35 IDP1(DU) [I/O IOM Data Port 1 (DU)

IOM-1: IDP1: Open-drain with internal pull-
up resistor
IDPO: Push-pull
IOM-2: Open drain without internal pull-up
resistor or push-pull (ADF2:0DS)
Semiconductor Group 15
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PEB 2085

1.1.2 Logic Symbol of PEB 2085
+5V 0V 0V Reset 7.68MHz +100 ppm
Voo Vesa Vesp RST  XTALL  XTAL2
o | —*|DPO SR2
R L TR=1000")
SR1
<«— SDAX/SDS1 10 nF
SSI{ SDAR T SIT
SX2
SLD <«—»| SIP/EAW TR = 100 Q*)
SX1
<+—»| DCL
<+—»| FSC1 UFl | ———
Clock Frame
Synchronization CPIBCL MO...1 <:| Modg
<+— SCA/FSD/SDS2 Speugl
«——»| FsC2 x0.2 (> cneton
ADO...7 WR RD
(D0...7) (AO0..5) R/W (DS) INT ALE
") Terminating resistors only at the far ends of the connection ITL02313
Figure 1

Logic Symbol of the ISAC®-S

Semiconductor Group
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ISDN Subscriber Access Controller ISAC®-S

1.2 Features of PEB 2086

Enhanced version of the PEB 2085 with following

new features:

e Symmetrical S/T-interface receiver

e B-channel mapping on SSl-interface

e Demultiplexed microprocessor interface in

IOM®-1 mode

e Multiframe synchronization

PEB 2086
CMOS IC

/fr/u\/\\\\\
J/']']'f'f'/’ﬂ/l]q;],ﬁl.%\\\\mm\‘?\\

P-MQFP-64-11

P-LCC-44-1
Type Ordering Code Package
PEB 2086H Q67100-H6307 P-MQFP-64-1 (SMD)
PEB 2086N Q67100-H6356 P-LCC-44-1 (SMD)

The PEB 2086 is an enhanced version of the PEB 2085. The PEB 2086 includes a symmetrical
S/T-interface receiver and may use the M-bit of the S/T-interface frame for synchronization

purposes.

The PEB 2086 is software compatible to the PEB 2085.
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Pin Configuration

(top view)
P-MQFP-64 ~ O© IO g MO N+ O
Qoo L o0aoQ
scooop8838d88a8Y8800
Z Z2Z2 =2 A CCECEICEICE=Z =222
AO0O00O0O0O0O00OODAO0ONnOanNnQA
48 47 46 45 44 43 42 41 40 39 38 37 36 35 34 33
SDAR [ 49 32 [3 N.C.
A2 50 313 N.C.
Al 51 30 [3 A0
SDAX/SDS1 [ 52 29 [3 RD(DS)
SCA/FSDISDS2 53 28 3 WRRIW)
RST 5 21[3 CS
A5 55 26 [3 ALE
SIP/EAW 56 25 [3 IDP1
Ve 0157 PEB 2086 2 [ IDPO
DCL 58 B[3 SX2
FSC1 O 59 2[3 sx1
FSC2 O 60 23 Vo
M1 ] 6L 203 N.C.
X2 O 62 193 N.C.
A4 63 18 [3 N.C.
A3 O 64@ 17 3 N.C.
1 2 3 45 6 7 8 9 1011 1213 1415 16
gt uddouud
COOORQgdEGC 592 8806 &
zz’z’z’xEE‘zz'ﬁf_t'gf%z% ITP03729
[a > X
(@]
T m e e e o e
P-LCC-44 588388888
LI~ OO T M AN O
A OO0 000000 0Q0o
C N <CCCCC<C<C T
I Y e A s o O |
6 5 4 3 2 1 44 43 42 41 40 )
SDAX/SDS1 7 39 [0 RD(DS)
SCA/FSD/SDS2 8 O 38 [0 WR(RIW)
RST ]9 371 CS
SIP/EAW/A5 []10 36 [0 ALE
Vesp O 11 3 [1 IDP1
DCL {12 PEB 2086 341 IDPO
FSc1]13 33[0 SX2
FSC2 [ 14 2 sx1
M1 ] 15 31 Vyp
X2 ] 16 [ NC.
A4 O 17 290 N.C.
(18 19 20 21 22 23 4 25 2% 21 8 )
N I N I I O O o
R — —
QEXEQEE%E%% ITP03730
S > <
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121 Pin Definitions and Functions of PEB 2086

Pin No. Pin No. Symbol |Input (I) Function
P-MQFP-64 |P-LCC-44 Output (O)

Open

Drain (OD)
37 41 ADO/DO |l/O Multiplexed Bus Mode: Address/data bus
38 42 AD1/D1 |l/O transfers addresses from the puP system to
39 43 AD2/D2 |1/O the ISAC-S and data between the pP
40 44 AD3/D3 |I/O system and the ISAC-S.
41 1 AD4/D4 |1/O Non-Multiplexed Bus Mode: Data bus.
42 2 AD5/D5 |1/O Transfers data between the pP system and
43 3 AD6/D6 |1/O0 the ISAC-S.
44 4 AD7/D7 |1/O
27 37 CS I Chip Select: A “Low" on this line selects

the ISAC-S for a read/write operation.

28 38 R/W I Read/Write: When “High“ identifies a valid

MP access as a read operation. When
“Low", identifies a valid uP access as a
write operation (Motorola bus mode).

28 38 WR I Write: This signal indicates a write
operation (Intel bus mode).

29 39 DS I Data Strobe: The rising edge marks the
end of a valid read or write operation
(Motorola bus mode).

29 39 RD I Read: This signal indicates a read

operation (Intel bus mode).

8 23 INT oD Interrupt Request: The signal is activated
when the ISAC-S requests an interrupt. It is
an open drain output.

26 36 ALE Address Latch Enable: A high on this line
indicates an address on the external
address bus (multiplexed bus type only).
ALE also selects the microprocessor
interface type (multiplexed or non-
multiplexed).

Semiconductor Group 19



SIEMENS

PEB 2086

Pin Definitions and Functions of PEB 2086 (cont’d)

Pin No.
P-MQFP-64

Pin No.
P-LCC-44

Symbol

Input (1)
Output (O)
Open
Drain (OD)

Function

53

53

53

SCA

FSD

SDS2

O

Serial Clock Port A, IOM-1 timing mode 0.
A 128-kHz data clock signal for serial port A
(SSl).

Frame Sync Delayed, IOM-1 timing
mode 1. An 8-kHz synchronization signal,
delayed by 1/8 of a frame, for IOM-1 is
supplied. In this mode a minimal round-trip
delay for Bl1l- and B2-channels s
guaranteed.

Serial Data Strobe 2, IOM-2 mode. A
programmable strobe signal, selecting
either one or two B- or IC-channels on the
IOM-2 interface, is supplied via this line.
After reset, SCA/FSD/SDS2 takes on its
function only after a write access to SPCR
IS made.

54

RST

I/O

Reset: A “High* on this input forces the
ISAC-S into reset state. The minimum
pulse length is four DCL-clock periods or
four ms. If the terminal specific functions
are enabled, the ISAC-S may also supply a
reset signal.

59

13

FSC1

1/0

Frame Sync 1:

LT-S/NT/LT-T:  input  synchronization
signal, IOM-1 and IOM-2 mode.

TE: a programmable strobe output,
selecting either B1- or B2-channel on the
SSl-interface, IOM-1 mode.

TE: frame sync output, “High* during
channel 0 on the IOM-2 interface, IOM-2
mode.

60

14

FSC2

1/O

Frame Sync 2:

LT-S/LT-T/NT:  input  synchronization
signal, IOM-1 and IOM-2 mode.

TE: programmable strobe output, selecting
either B1- or B2-channel on the SSI-
interface, IOM-1 mode.

TE: Pull-up connection for IDP1, IOM-2
mode.
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Pin Definitions and Functions of PEB 2086 (cont’d)

Pin No. Pin No. Symbol |Input (I) Function
P-MQFP-64 |P-LCC-44 Output (O)
Open
Drain (OD)
58 12 DCL /0 Data Clock: Clock of frequency equal to twice the

data rate on the IOM-interface
LT-S/LT-T: clock input ~ 512-kHz IOM-1 mode
4096-kHz IOM-2 mode

TE: clock output 512-kHz IOM-1 mode
1536-kHz IOM-2 mode
NT: clock input 512-kHz
30 40 AO I Address Bit 0 (Non-multiplexed bus type).
51 6 Al I Address Bit 1 (Non-multiplexed bus type).
50 5 A2 I Address Bit 2 (Non-multiplexed bus type).
49 5 SDAR I Serial Data Port A Receive.
Serial data is received on this pin at
standard TTL or CMOS level. An integrated
pull-up circuit enables connection of an
open-drain/open collector driver without an
external pull-up resistor. SDAR is used only
if IOM-1 mode is selected.
64 18 A3 I Address Bit 3 (Non-multiplexed bus type).
63 17 A4 I Address Bit 4 (Non-multiplexed bus type).
55 10 A5 I Address Bit 5 (Non-multiplexed bus type).
56 10 SIP I/0 SLD Interface Port, IOM-1 mode. This line

transmits and receives serial data at
standard TTL or CMOS levels.

56 10 EAW I External Awake (terminal specific
function). If a falling edge on this input is
detected, the ISAC-S generates an
interrupt and, if enabled, a reset pulse.

52 7 SDAX O Serial Data Port A Transmit, IOM-1 mode.
Transmit data is shifted out via this pin at
standard TTL or CMOS levels.

52 7 SDS1 O Serial Data Strobe 1, IOM-2 mode.

A programmable strobe signal, selecting
either one or two B- or IC-channels on IOM-
2 interface, is supplied via this line. After
reset, SDAX/SDS1 takes on its function
only after a write access to SPCR is made.

61 15 M1 I Setting of operating mode.
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Pin Definitions and Functions of PEB 2086 (cont’d)

Pin No. Pin No. |Symbol |Input () Function
P-MQFP-64 |P-LCC-44 Output (O)
Open
Drain (OD)
62 16 X2 I/0 Mode specific function pins.
5 20 X1 I/0
7 22 CP /0 Clock Pulses/Special purpose pin, IOM-1
mode and IOM-2 (except TE) mode.
7 22 BCL O Bit Clock: Clock of frequency 768 kHz,
IOM-2 mode in TE.
57 11 Vssp - Digital ground
10 24 Vssa — Analog ground
13, 21 31 Voo - Power supply (5 V £5 %)
12 26 XTALL |l Connection for crystal or external
clock input.
11 25 XTAL2 |O Connection for external crystal.
Left unconnected if external clock is used.
14 27 SR2 I S-Bus Receiver Input
16 28 SR1 I S-Bus Receiver Input
22 32 SX1 O S-Bus Transmitter Output (positive)
23 33 SX2 O S-Bus Transmitter Output (negative)
24 34 IDPO(DD) |1/O |IOM-Data Port 0 (DD)
25 35 IDP1(DU) |I/O IOM-Data Port 1 (DU)
IOM-1: IDP1:0pen-drain with internal pull-
up resistor
IDPO: Push-pull
IOM-2: Open drain without internal pull-up
resistor or push-pull (ADF2:0DS)
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1.2.2 Logic Symbol of PEB 2086
+5V 0V 0V Reset 7.68MHz +100 ppm
il ™
Voo Vesa Vesp RST  XTALL  XTAL2
OM® <—»| IDPO SR2
<«—»]| IDP1 II | lTR:lOOQ*)
SR1
<«— SDAX/SDS1
SSI — »| SDAR SIT
SX2
SLD <«—»{ SIP/EAW 9
TR=100 Q
SX1
<«—»| DCL
<+«—>»| FSC1
Clock Frame
Synchronization CPIBCL MO.. 1 <: Mode_
<«—{ SCA/FSD/SDS2 Spem_al
«——»|Fsc2 XL.2 K | pten
ADO...7 ~ WR RD
(D0..7) (A0..5) (RIW) (DS) INT ALE
") Terminating resistors only at the far ends of the connection ITL03792
Figure 2

Logic Symbol of the ISAC®-S
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1.3

Functional Block Diagram

Figure 3

SSI

SLD

B-Channel

X

Switching
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D-Channel
Handling

IoM®
Interface
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Control

ISDN
Basic
Access

Layer-1
Functions

U
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A

VA

WP Interface

it

WP

Block Diagram of the ISAC®-S
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1.4 System Integration

1.4.1 ISDN Applications

The reference model for the ISDN basic access according to CCITT | series recommendations
consists of

— an exchange and trunk line termination in the central office (ET, LT)

— a remote network termination in the user area (NT)

— atwo-wire loop (U interface) between NT and LT

— a four-wire link (S interface) which connects subscriber terminals and the NT in the user
area as depicted in figure 4.

ISDN User Area ISDN Central Office
TE S U
| |
| NT |
i i
| |
1 I I 1
| | NT1 | | LT ET
| |
| |
| |
! !

TE

ITS02314

Figure 4
ISDN Basic Subscriber Access Architecture

The NT equipment serves as a converter between the U interface at the exchange and the
S interface at the user premises. The NT may consist of either an NT1 only or an NT1 together
with an NT2 connected via the T interface which is physically identical to the S interface. The
NT1 is a direct transformation between layer 1 of S and layer 1 of U. NT2 may include higher
level functions like multiplexing and switching as in a PABX.

The ISAC-S is designed for the user area of the ISDN basic access, especially for subscriber
terminal equipment and for exchange equipment with S interfaces. Figure 5 illustrates the
general applications of the ISAC-S.
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PABX (NT2)
7 S
TEW P : | cP |
° ! T u
TE®) | +———+ ] LTS : :
- R % i i
L o H IsnHuT P +: NT1 |
TE(1) ; LT-S ' '
i CP = Central
| Processor
T . Y
B Line 1 | SN =Switching :ISAC®-S
Lol Card Network
TE(L) P Direct Subscriber Access
: (point-to-point, short and extended ? LIJ
7 passive Bus) | i
TE(S) | |—o — NTL ;
ITS02315

Figure 5
Applications of the ISAC®-S (ISDN Basic Access)

Terminal Applications

The concept of the ISDN basic access is based on two circuit-switched 64 kbit/s B channels
and a message oriented 16 kbit/s D channel for packetized data, signaling and telemetry
information.

Figure 6 shows an example of an integrated multifunctional ISDN-S terminal using the
ISAC-S. The ISAC-S provides the interface to the bus and separates the B and D channels.

The D channel, containing signaling data and packet switched data, is processed by the LAPD
controller contained in the ISAC-S and routed via a parallel pP interface to the terminal
processor. The high level support of the LAPD protocol which is implemented by the ISAC-S
allows the use of a low cost processor in cost sensitive applications.

The IOM-2 interface generated by the ISAC-S is used to connect different voice/data (V/D)
application modules:

— sources/sinks for the D channel
— sources/sinks for the B1 and B2 channels.
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IOM®-2
LSE/EC%% IcC Speech DSP-COF| Data HSCX

PEB 2086 PEB 2070 Processing Encryption SAB 8252X
I I | | I
HC I I I I

Data Module Speech Modules Data Modules
ITD02316
Figure 6

Example of an ISDN®-S Voice/Data Terminal

Up to eight D channel components (ICC: ISDN Communication Controller PEB 2070) may be
connected to the D and C/I (Command/Indication) channels (TIC bus). The ISAC-S and ICC
handle contention autonomously.

Data transfers between the ISAC-S and the voice/data modules are done with the help of the
IOM MONITOR channel protocol. Each V/D module can be accessed by an individual address.
The same protocol enables the control of IOM terminal modules and the allocation of
intercommunication channels inside the terminal. Two intercommunication channels IC1 and
IC2 allow a 2 x 64 kbit/s transfer rate between voice/data modules.

In the example above (figure 6), one ICC is used for data packets in the D channel. A voice
processor is connected to a programmable digital signal processing codec filter via IC1 and a
data encryption module to a data device via IC2. B1 is used for voice communication, B2 for
data communication.

The ISAC-S ensures full upward compatibility with IOM-1 devices. It provides the additional
strobe, clock and data lines for connecting standard combos or data devices via IOM, or serial
SLD and SSl interfaces. The strobe signals and the switching of B channels is programmable.
Figure 7 shows the implementation of a basic ISDN feature telephone using the ISAC-S and
the Audio Ringing Codec Filter featuring speakerphone (ARCOFI®-SP: PSB 2165).

Semiconductor Group 27



S|EMENS Features

Line Card Applications

An example of the use of the ISAC-S on an ISDN PABX line card (decentralized architecture)
is shown in figure 8.

The ISAC-S is connected to an Extended PCM Interface Controller (EPICH PEB 2055) via an
IOM interface.

This interface carries the control and data for up to eight subscribers using time division
multiplexing. The ISAC-S’s are connected in parallel on the IOM (IDPO output; IDP1, DCL,
FSC1/2 as inputs), one ISAC-S per subscriber.

The EPIC performs dynamic B- and D-channel assignment on the PCM highways. Since this
component supports four IOM interfaces, up to 32 subscribers may be accommodated.

1.4.2 Microprocessor Environment

The ISAC-S is especially suitable for cost-sensitive applications with single-chip
microcontrollers (e.g. 8048, 8031, 8051). However, due to its programmable micro- processor
interface and non-critical bus timing, it fits perfectly into almost any 8-bit microprocessor
system environment. The microcontroller interface can be selected to be either of the Motorola
type (with control signals CS, R/W, DS) of the Siemens/Intel non-multiplexed bus type (with
control signals CS, WR, RD) or of the Siemens/Intel multiplexed address/data bus type (CS,
WR, RD, ALE).

An example how to connect the ISAC-S to a Siemens/Intel microcontroller is shown in figure 9.
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O
K ) PSB 2165 IOM®-2 PEB 2085/ 86 1= SBUS
ARCOFI®.SP [ ISAC®:S o~
’ i 1|
A
</ Power
Controller
LCD PSB 2120
Control ; 80C51 IRPC
LCD ! 80C188
Display
ITB02317
Figure 7
Basic ISDN Feature Telephone
IoM® System Interface
| |
t |
I B+D I
- | 50— '
5.8us © PEB2085/86 [* o |
S || ISAC®:S (1) | — [ _'PCMHWO
e I b |
| «<—»| PEB 2055 > I PCM HW1
| «—»| EPC® [* |
o P | |
5.Bus © ]| PEB2085/86 |* ! |
1 ISAC®-S (8) — l
O || |
Db |
|
|
V4 |
|
SI:\SB C85520 [ 'PCMHWO
WP SAB 82525 o
= |
ARV | PCM HW1
|
ITB02318
Figure 8
ISDN PABX Line Card Implementation
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SL(D SSI IoM®-2
+5V e
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INT(INTX) |«—— . INT S,
= RD »|RD |
R WR »|WR . Sx1 1 I:
80C51 ALE ME o e e X

(80C188) _ PEB2086  SRI |
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N
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ITS02319

Figure 9
Connecting the ISAC®-S to Siemens/Intel Microcontroller
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2 Functional Description
2.1 General Functions and Device Architecture

The functional block diagram of the ISAC-S is shown in figure 10.

The left-hand side of the diagram contains the layer-1 functions, according to CCITT | series
recommendations:

— S-bus transmitter and receiver

— timing recovery and synchronization by means of digital PLL circuitry
— activation/deactivation

— access to S and Q channels

— handling of D channel

— test loops

— send single/continuous AMI pulses (diagnostics).

M1 MO IDP1 IDPO
¢ ¢ A A
SX1 = A 4 4 SDAR
—>
@ 4 BIN Buffer [« < o—»] SSI Port SDAX/
P > SDs1
SLD Port j¢—>»
4 , —] SIPIEAW
IOM® | [HDLC T HDLC | LAPD
Interface | | Receiver y Transmitter | Controller [
v AD'CH y Status
SSA Cccess Command
I Control Register
\ V4 i Aro [
<Y \ RFIFO I XFIFO 1 Controller
A A
ﬁ Vbp
SR2 |-L¥. < '
AMI
Buff
e[ D L ]
‘T &
XTALL f # Timing JL
i— < >
— DPLL RST
- | < > «>
XTAL2 \ \ — UP-Interface
@ v v vVVYv ﬁ U i
X0F X1,X2  CP/BCL DCL FSC1 FSC2 SCA/ ADO-AD7/  Control INT
FSD/  A0-A5&
* Only PEB 2085 SDS2 D0-D7 ITB00850
Figure 10

Architecture of the ISAC®-S
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The right-hand side consists of:

— the serial interface logic for the IOM and the SLD and SSI interfaces, with B-channel
switching capabilities

— the logic necessary to handle the D-channel messages (layer 2).

The latter consists of an HDLC receiver and an HDLC transmitter together with 64-byte deep
FIFO's for efficient transfer of the messages to/from the user's CPU.

In a special HDLC controller operating mode, the auto mode, the ISAC-S processes protocol
handshakes (I- and S-frames) of the LAPD (Link Access Procedure on the D channel)
autonomously.

Control and monitor functions as well as data transfers between the user's CPU and the D and
B channels are performed by the 8-bit parallel uP interface logic.

The IOM interface allows interaction between layer-1 and layer-2 functions. It implements D-
channel collision resolution for connecting other layer-2 devices to the IOM interface (TIC bus),
and the C/I and MONITOR channel protocols (IOM-1/I0M-2) to control peripheral devices.

The timing unit is responsible for the system clock and frame synchronization.

2.2 Interface and Operating Modes

The ISAC-S is configurable for the following applications:

— ISDN terminals - TE mode
— ISDN subscriber line termination - LT-S mode
— ISDN network termination - NT mode
— ISDN trunk line termination - LT-T mode

(PABX connection to Central Office)

Configuration is performed by pin-strapping (pins M1, MO0), yielding different meanings to the
multifunctional pins (X0 (PEB 2085 only), X1, X2) as well as the clock and framing signal pins
(DCL, FSC1, FSC2, CP) see table 1 and 2.

Two basic modes are distinguished, according to whether the ISAC-S is programmed to
operate with the IOM-1 or with the IOM-2 interface. This programming is performed via bit IMS
in the ADF2 register.

221 IOM®-1 Interface Mode (ADF2:IMS=0)

In this mode the IOM-1 interface is primarily used to interconnect the layer-1 and layer-2 parts
inside the ISAC-S. B-channel interfacing is performed via the auxiliary serial SSI and SLD
interfaces.

The external availability of the IOM interface ports (IDPO, 1) can be used for TIC bus
applications (several layer-2 devices occupying the same D and Command/Indicate channel
connected to one layer-1 device).

The Timing Mode (SPCR:SPM) defines the operating mode of the SLD interface (master/
slave) and the phase relationship between the SLD and IOM interface (see chapter 2.3.1).
The operating modes are shown in table 1.
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Table 1

Operating Modes and Functions of Mode Specific Pins of the ISAC®-S PEB 2085/86 in

the IOM®-1 Mode

Pin No. 14 18 | 11 12 13 19 15 17 16
P-DIP-40
(PEB 2085
only)
Pin No. 1521 | 12 13 14 22 16 20 19
P-LCC-44
Pin No. 61 6 58 59 60 7 62 5 -
P-MQFP-64
(PEB 2086
only)
Application  |M1 M0 |DCL FSC1 FSC2 CP X2 X1 X0
TE 0 0 | 0512kHz* | 0:8kHz* | 0:8 kHz* | 0:1536 kHz* | 0:ECHO/M** | 0:3840kHz | i:CON
LT-T 01 :512 kHz i:8 kHz i:8 kHz 0:512 kHz* i:0 i:0 i:CON
LT-S 10 i:512 kHz i:8 kHz i:8 kHz i:0/i:SFS** i:0/i:SSYNC | 0:7680 kHz i:0
NT 11 i:512 kHz i:8kHz | i:8kHz i.SCZ/ i:SSZ i:0 -

i:4 kHz**
*) synchronized to the S/T interface i:input o:output i:0 : input to be fixed at "0"

**) PEB 2086 only

ECHO/M The value of the M-bit is output, multiplexed with the value of the Echo-bits on the
IOM-interface.
Reproduces the E-bits received from the S interface synchronously to IOM frame
"D"-bits (bit positions 24 and 25 of the IOM frame). All other bit positions, except the

SSYNC

0
N

0
wn
N

M-bit are binary "1".

S-Frame Start. A 4 kHz synchronization signal is used to sample the value of the M-
bit and to synchronize the start of the S-frame. Note that the M-bit functions are only
available on the PEB 2086.

Superframe/Multiframe Synchronization. This input is used to reset the multiframe
counter. It is sampled by SFS.

Send continuous binary zeros (96 kHz)

Send single binary zeros (2 kHz)
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CON Connected to the S bus. Only available on PEB 2085.

CON =0: Disconnected from the S bus; an activation of the S/T line initiated by
the TE/LT-T is not possible: Info 1 cannot be transmitted. An activation
initiated by the network (reception of Info2/Info4) is still possible.

CON=1: Connected to the S bus; normal operation, transmission of Info 1
(upon an ARU command) is possible.

- not used

X0 Mode Specific Pin (PEB 2086)

The X0 pin of the PEB 2085 ISAC-S which was intended for the CON-input (Connected to the
S-Bus) has been eliminated on PEB 2086. As a result, the C/I response DIS (Disconnect) will
not be generated.
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The different operating modes in relation to the timing recovery are illustrated in figure 11.
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Figure 11

Operating Modes of the ISAC®-S (IOM®-1)
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2.2.2 IOM®-2 Interface Mode (ADF2:IMS=1)

In this mode the IOM interface has the enhanced functionality of IOM-2. B-channel interfacing
is performed directly via the IOM-2 interface and the auxiliary serial SSI and SLD interfaces
are not longer available (as in IOM-1 mode), since they are functionally replaced by the general
purpose IOM-2 interface.

The Serial Port Timing Mode (SPCR:SPM) defines the operating mode of the IOM-2 interface
i.e. either the terminal mode frame structure (3 channels) or the non-terminal frame structure
(8 channels) can be selected (see chapter 2.4.1).

The serial port timing mode must be set in accordance to the operating mode, i.e. the TE mode
requires the terminal timing mode and LT-S/LT-T modes require non-terminal timing-mode.

In NT mode the IOM frame structure is identical to that of the IOM-1 case (1 channel) and the
non-terminal timing mode must be selected.

The operating modes are shown in table 2.

Table 2
Operating Modes and Functions of Mode Specific Pins of the ISAC®-S PEB 2085/86 in
IOM®-2 Mode

Pin No. 14 18 | 11 12 13 19 15 17 16
P-DIP-40

(PEB 2085

only)

Pin No. 15 21 | 12 13 14 22 16 20 19
P-LCC-44

Pin No. 61 6 58 59 60 7 62 5 -
P-MQFP-64

(PEB 2086

only)

Applicaton  |[M1 MO |DCL FSC1 FSC2 CP X2 X1 X0

TE 00 0:1536 kHz* | 0:8 kHz* | o:PU1 0:768 kHz* 0:ECHO/M** | 0:PUO i:CON
LT-T 01 14096 kHz | i:8 kHz i:8 kHz 0:512 kHz* i;0 i;0 i:CON
LT-S 1 0 14096 kHz | i:8 kHz i:8 kHz i0 i;0 0:7680 kHz i0
NT 11 i:512 kHz i:8 kHz i:8 kHz i:SCZ i:SSZ i0 -

*) synchronized to the S/T interface

i:input

o:output

i:0 : input to be fixed at "0"

ECHO/M The value of the M-bit is output, multiplexed with the value of the Echo-bits on the
IOM-interface.
Reproduces the E-bits received from the S interface synchronously to IOM frame
"D"-bits (bit positions 24 and 25 of the IOM frame). All other bit positions, except the

M-bit are binary "1".
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CON

PUO
PU1

Send continuous binary zeros (96 kHz)
Send single binary zeros (2 kHz)

Connected to the S bus.

CON =0: Disconnected from S bus; an activation of the S/T line initiated
by the TE/LT-T is not possible: Info 1 cannot be transmitted.
An activation initiated by the network (reception of Info2/Info4) is still
possible.

CON =1: Connected to the S bus; normal operation, transmission of Info 1
(upon an ARU command) is possible.

Pull-up pin for IDPO (power saving option in TE mode, see chapter 2.4.2)
Pull-up pin for IDP1 (power saving option in TE mode, see chapter 2.4.2)

not used

X0 Mode Specific Pin (PEB 2086)

The X0 pin of the PEB 2085 ISAC-S which was intended for the CON-input (Connected to the
S-Bus) has been eliminated on PEB 2086. As a result, the C/I response DIS (Disconnect) will
not be generated.
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The different operating modes in relation to the timing recovery are illustrated in figure 12.

TE Mode, Terminal Timing Mode

! CLOCK MASTER |

1
< |
| |
- ——o 18K o »{ 1oPO (DD) |
| : PEB 2085/86 I |
e 768 kbit/s IDPL(DU) I
| y I |
| VID Module |
: DCL  FSC1 BCL SDS1/2 :
| 4 1 1536 kHz | |
: 8 kHz I

|
| 768 kHz +——— |
' 8kHz < !
| S

LT-S Mode, Non-Terminal Timing Mode
| CLOCK SLAVE CLOCK MASTER I

i
i [
PO 2048 kbit/s . |

2048 khit/s EEE—
PE