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ISDN Subscriber Access Controller (ISAC-S) PEB 2085 
Preliminary Data CMOSIC 

Type Ordering Code Package 

The PEB 2085 ISACTM-S implements the four-wire SIT 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 Band 0 channels between the SIT and the ISDN Oriented Modular 
(IOM®) interfaces, the latter being a standard backplane interface for ISDN basic access. 

The device provides all electrical and logical functions of the SIT interface, such as: 
activation/deactivation, mode dependenttiming recovery and D-channel access and priority 
control. 

The HDLC packets of the ISDN 0 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 or PL-CC-44 package. It operates 
from a single +5 V supply and features a power-down state with very low power con
sumption. 

Features 

• Full duplex 2B + 0 SIT interface transceiver according to CCITT 1.430 
• Conversion of the frame structure between the SIT interface and 10M 
• Receive timing recovery according to selected operating mode 
• D-channel access control 
• Activation and deactivation procedures, with automatic wake-up from power-down state 
• Access to Sand Q bits of SIT interface 
• Adaptively switched receive thresholds 
• Frame alignment with absorption of phase wander in NT2 network side applications 
• Support of LAPD protocol 
• FIFO buffer (2x64 bytes) for efficient transfer of D-channel packets 
• 8-bit microprocessor interface, multiplexed or non-multiplexed 
• Serial interfaces: IOM-1, SLD, SSI 

IOM-2 
• Implementation of IOM-1110M-2 monitor and CII channel protocol to control peripheral 

devices 
• IlP access to B channels and intercommunication channels 
• B-channel switching 
• Watchdog timer 
• Test loops 
• Advanced CMOS technology 
• Low power consumption 

495 

I 



Figure 1 
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Pin Configuration 
(top view) 
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Pin Definitions and Functions (cont'd) 

Pin No. Pin. No. Symbol Input (I) Function 
p..DIP PL-CC Output (0) 

37 41 ADO/DO I/O Multiplexed Bus Mode: Address/Data bus 
38 42 AD1/D1 I/O Transfers addresses from the IlP system to 
39 43 AD2/D2 I/O the ISAC-S and data between the IlP system 
40 44 AD3/D3 I/O and the ISAC-S. 

1 1 AD4/D4 I/O Non-multiplexed bus mode: Data bus. 
2 2 AD5/D5 I/O Transfers data between the IlP system and 
3 3 AD6/D6 I/O the ISAC-S. 
4 4 AD7/D7 I/O 

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

- 36 RIW I Read/Write. When "High", identifies a valid 
IlP access as a read operation. When "Low", 
identifies a valid IlP access as a write ope-
ration (Motorola bus mode). 

35 36 WR I Write. This signal indicates a write operation 
(Intel bus mode). 

- 39 OS 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 00 Interrupt Request. The signal is activated 
when the ISAC-S requests an interrupt. It is 
an open drain output. 

33 36 ALE I Address Latch Enable. A high on this line 
indicates an address on the external address 
bus (multiplexed bus type only). 

10 11 VSSD - Digital ground 

21 24 VSSA - Analog ground 

28 31 VDD - Power supply (5 V ± 5%) 

23 26 XTAL1 I Connection for crystal or external clock input. 
22 25 XTAL2 0 Connection for external crystal. Left uncon-

nected 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 0 Connection for external pre-filter for S bus 
receiver, if used. 
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Pin Definitions and Functions (cont'd) 

Pin No. Pin No. Symbol Input (I) Functions 
P-DIP PL-CC Output (0) 

29 32 SX1 0 S Bus Transmitter output (positive) 
30 33 SX2 0 S Bus Transmitter output (negative) 

31 34 IDPO I/O 10M Data Port 0, 1 
32 25 IDP1 1/0 

7 8 SCA 0 Serial Clock Port A, IOM-1 timing mode O. 
A 128-kHz data clock signal for serial port A 
(SSI). 

7 8 FSD 0 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 
Bs channels is guaranteed. 

7 8 SDS2 0 Serial Data Strobe 2, IOM-2 mode. A pro-
grammable strobe signal, selecting either one 
or two B or IC channels on IOM-2 interface, 
is supplied via this line. 
After reset, SCAlFSD/SDS2 takes on the 
function of SDS2 until a write access to SPCR 
is made. 

8 9 RST 1/0 Reset. A "High" on this input forces the 
ISAC-S into reset state. The minimum pulse 
length is four clock periods. 
If the terminal specific functions are enabled. 
The ISAC-S may also supply a reset signal. 

12 13 FSC1 1/0 Frame Sync. 1 
L T -S/NT IL T -T: input synchronization signal, 
IOM-1 and IOM-2 mode. 
TE: a programmable strobe output, selecting 
either one or two B channels on IOM-1 
interface, IOM-1 mode. 
TE: frame sync output, "High" during chan-
nel 0 on IOM-2 interface, IOM-2 mode. 

13 14 FSC2 1/0 Frame Sync 2, IOM-1 mode. 
LT -SILT -TINT: input synchronization signal 
TE: programmable strobe output, selecting 
either one or two B channels in IOM-1 inter-
face. 

Siemens Components, Inc. 499 



PEB 2085 

Pin Definitions and Functions (cont'd) 

Pin No. Pin No. Symbol Input (I) Function 
P-DIP PL-CC Output (0) 

11 12 OCLK 1/0 Data Clock. Clock of frequency equal to twice 
the data rate on the 10M interface. 
LT-S/LT-T: clock input 512-kHz IOM-1 mode 

max 4096-kHz IOM-2 
mode 

TE: clock output 512-kHz IOM-1 mode 
1536-kHz IOM-2 mode 

NT: clock input 512 kHz 

- 40 AO I Address Bit 0 (non-multiplexed bus type). 

- 6 A1 I Address Bit 1 (non-multiplexed bus type). 

- 5 A2 I Address Bit 2 (non-multiplexed bus type). 
5 5 SOAR 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-drainl 
open collector driver without an external 
pull-up resistor. SOAR 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 1/0 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 (terminal 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 SOAX 0 Serial Data Port A Transmit, IOM-1 mode. 
Transmit data is shifted out via this pin at 
standard TTL or CMOS levels. 

6 7 SOS1 0 Serial Data Strobe 1, IOM-2 mode. 
A programmable strobe signal, selecting either 
one or two B or IC channels on IOM-2 inter-
face, is supplied via this line. 
After reset, SOAX/SOS 1 takes on the function 
of SOS 1 until a write access to SPCR is 
made. 
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Pin Definitions and Functions (cont'd) 

Pin No. Pin No. Symbol Input (I) Function 
P-DIP PL-CC Output (0) 
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Figure 2 
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System Integration 

ISDN Applications 

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

an exchange and trunk line termination in the central office (ET, L n 
a remote network termination in the user area (NT) 
a two-wire loop (U interface) between NT and L T 
a four-wire link (S interface) which connects subscriber terminals and the NT in the user 
area as depicted in figure 3. 

Figure 3 

ISDN Basic Subscriber Access Architecture 
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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 transfomation between layer 1 of S and layer 1 of U. NT2 may include higher 
level functions like multiplexing and switching as in a PBX. 

The ISAC-S designed for the user area of the ISDN basic access, especially for subscriber 
terminal equipment and for exchange equipment with S interfaces. Figure 4 illustrates the 
general application of the ISAC-S. 
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Figure 4 

Applications of ISAC-S (ISDN Basic Access) 
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PEB 2085 

The concept of the ISDN basic access is based on two circuit-switched 64 kbiVs 8 channels 
and a message oriented 16 kbitls 0 channel for packetized data, signaling and telemetry infor
mation. 

Figure 5 shows an example of an integrated multifunctional ISON-S terminal using the 
ISAC-S. The ISAC-S provides the interface to the bus and separates the 8 and 0 channels. 

The 0 channel, containing signaling data and packet switched data, is processed by the 
LAPO controller contained in the ISAC-S and routed via a paraliellJ.P interface to the terminal 
processor. The high level support of the LAPO protocol is implemented by the ISAC-S 
allows the use of a low cost processor in cost sensitive applications. 

The 10M interface generated by the ISAC-S is used to connect diverse voice/data application 
modules: 

sources/sinks for the 0 channel 
- sources/sinks for the 81 and 82 channels. 
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Figure 5 

Example of ISDN-8 Voice/Data Terminal 
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Up to eight D channel components (ICC: ISDN Communication Controller PEB 2070) may be 
connected to the D and CII (Commandllndication) channels. The ISAC-S and ICC handle con
tention autonomously. 

Data transfers between the ISAC-S and the voice/data modules are done with the help of the 
10M monitor channel protocol. Each V/D module can be accessed by an individual address. 
The same protocol enables the control of 10M terminal modules and the programming of in
tercommunication inside the terminal. Two intercommunication channels IC1 and IC2 allow a 
2 x 64 kbitls transfer rate between voice/data modules. 
In the example above (figure 5), 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 10M, or 
serial SLD and SSI interfaces. The strobe signals and the switching of B channels is program
mable. Figure 6 shows the implementation of a basic ISDN feature telephone using the ISAC
S and the Audio Ringing Codec Filter (ARCOFI@: PSB 2160). 

Line Card Applications 
An example of the use of the ISAC-S on an ISDN PBX line card (decentralized architecture) 
is shown in figure 7. 
The ISAC-S is connected to an Extended PCM Interface Controller (EPIC PEB 2055) via an 
10M interface. 
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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 10M (IDPO output; IDP1, DCLK, 
FSC1 as inputs), one ISAC-S per subscriber. 

The EPIC performs dynamic Band D channel assignment on the PCM highways. Since this 
component supports four 10M interfaces, up to 32 subscribers may be accomodated. 

Microprocessor Environment 
The ISAC-S is especially suitable for cost-sensitive applications with single-chip microcontrol
lers (e. g. 8048, 8031, 8051). However, due to its programmable micro interface and non-criti
cal 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). 

Figure 6 
Basic ISDN Feature Telephone 
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Figure 7 
ISDN PBX Line Card Implementation 
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Figure 8 
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Functional Description 

General Functions and Device Architecture 

The functional block diagram of the ISAC-S is shown in figure 9. 

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

S-bus transmitter and receiver 
riming recovery and synchronization by means of digital PLL circuitry 
activation/deactivation 
access to Sand Q channels 
handling of D channel 
test loops 
send single/continuous AMI pulses (diagnostics). 

Figure 9 

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

the serial interface logic for the 10M 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 (1- and S-frames) of the LAPD (Link Access Procedure on the D channel) auto
nomously. 
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 J..LP interface logic. 
The 10M interface allows interaction between layer-1 and layer-2 functions. It implements 
D-channel collision resolution for connecting other layer-2 devices to the 10M interface, 
and the C/I and monitor channel protocols (IOM-1/IOM-2) to control peripheral devices. 

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

Interface Modes 

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

IOM-1 Interface Mode (IMS = 0) 

The ISAC-S is configurable for the following applications: 

ISDN Terminals ~ TE Mode 

ISDN subscriber line termination ~ LT-S mode 

ISDN trunk line termination ~ LT-T mode 
(PBX connection to Central Office) 
ISDN network termination ~ NT mode 

Configuration is performed by pin-strapping (pins M1, MO), yielding different meanings to 
the multifunctional pins (XO, X1, X2) as well as the clock and framing signal pins (DCLK, 
FSC1, FSC2, CP) see table 1. 
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Table 1 

Operating Modes and Functions of Mode Specific Pins of ISAC-S PEB 2085 (IOM-1) 

Application M1 MO DCLK FSC1/2 CP X2 X1 XO 

TE 0 0 0:512 kHz' 0: 8 kHz' 0: 1536 kHz' 0: ECHO 0: 3840 kHz I: CON 
LT-S 1 0 i: 512 kHz i: 8 kHz i: fixed at 0 i: fixed 0: 7680 kHz i: fixed 

at 0 at 0 
LT-T 0 1 i:512kHz i: 8 kHz 0: 512 kHz' i: fixed i: fixed at 0 I: CON 
NT 1 1 i:512kHz i: 8 kHz i:SCZ i:SSZ i: fixed at 0 -

* synchronized to S i: input 0: output 

ECHO Reproduces the E-bits received from the S interface synchronously to 10M frame 
"D"-bits (bit pOSitions 24 and 25 of 10M frame). All other bit positions are binary 1. 

CON Connected to S bus. 

SCZ Send continuous binary zeros (96 kHz) 

SSZ Send single binary zeros (2 kHz) 
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Figure 10 
Operating Modes of ISAC·S (IOM-1) 

The different operating modes in relation to the timing recovery are illustrated in figure 10. 

I Clock Master X~==============CI=Oc=k=M=as::te=1r I 
I ...---~:........:....---SI.....,P 512,kbit/s r-S-IP--------, I 
I 
I 
I 
I 
I 
I 
T 

PEB 2085 PEB 2050/52/55 
512kHz 

8kHz 
4096 kHz 

LT - T Mode SYSTEM INT. 

Clock Master 

~:==r==========~~:J5~12~k~b~it/~S:J~~~lI--~T ! SIP 
I SLO 

OCLK r-_5_12_k_Hz_---' I 
FS( 1 r--------'-'.;.;.;.;;...... .L 

SO AX 1-...!12~8~k!!!bit~/s~__:;:=:_:__, I 
PEB 2085 

I 
SOAR 128 kbit/s I SSI 

128 kHz I 
I 

TE Mode 
+ 

KClOCk Slave Clock Master I 
I r-----------~ 
I 
I 

SIP 
512 kbit/s ,....S-IP--------, I 

: PEB 2085 
I 
I 
I 
I 
T 

512kHz 

8kHz 

LT-S Mode 

PEB 2050/52/55 

4096kHz 

SYSTEM INT. 

Clock Master I 
...----------, I 

!< Clock Slave 

I .--------------~ 

I IDPO ~.=;25~6~kH.:=.z__t 

: PEB 2085 IOP1 t--..::.25=.::6.:.:,:kH,:.=z--/ 

: OCLK t---=5:.;,:12:..:,k::..:H=-.z --I 
I FSC 1 
I 
S 8kHz 

NT Mode 

Siemens Components, Inc. 

PEB 2091 

511 

I 
I 
I 
I 
I 
I 
I 
I 
U 



PES 2085 

IOM-2 Interface Mode (IMS == 1) 
In this mode the 10M interface has the enhanced functionally of IOM-2. Moreover, 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. 

Table 2 
Operating Modes and Functions of Mode Specific Pins of ISAC-S PEB 2085 (IOM-2) 

Application M1 MO DCLK FSC1 CP/BCLK X2 X1 XO 

TE 0 0 0: 1536 kHz· 0: 8 kHz· 0: 768 kHz· 0: ECHO 0: 3840 kHz i:CON 
LT-S 1 0 i: 4096 kHz i: 8 kHz i: fixed at 0 i: fixed 0: 7680 kHz i: fixed 

at 0 at 0 
LT-T 0 1 i: 4096 kHz i: 8 kHz 0: 512 kHz· i: fixed i: fixed at 0 i:CON 

at 0 
NT 1 1 i: 512 kHz i: 8 kHz i:SCZ i:SSZ i: fixed at 0 -

• synchronized to S i: input 0: output 

ECHO: Reproduces the E-bits received from the S interface synchronously to 10M frame 
"D"-bits (bit positions 24 and 25 of 10M frame). All other bit positions are binary 1. 

CON Connected to S bus. 

SCZ Send continuous binary zeros (96 kHz) 

SSZ Send single binary zeros (2 kHz) 
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Figure 11 
Operating Modes of ISAC-S (IOM-2) 

The different operating modes in relation to the timing recovery are illustrated in figure 11. 

I [lock Master t'\J 

I ,...-------.., ~ 
I IOPO t-----t_------.------! 
I IOP1 1--------1~--+-----~ 
I PES 2085 I 
I I 
I I 
I I 
I 1536 kHz I 
I I 
I 8kHz I 
I '----------<_ 768 kHz I 
S 8~z 

TE Mode k: [lock Slave 

I .-------, 
2048 kbit/s I 

I 
I PES 2085 
I 
I 
I 
S 

IOPO 

IOP1 ~-----I 
4096kHz 

8kHz 

LT-S Mode 

PES 2055 

[lock Master 

I 
SYSTEM INT. 

I [lock Master X~==============[=IO=C=k =M::as::te::r=\ 

I 
I 

: PES 2085 
I 
I 
I 
T 

IOPO 
2048 kbit/s 

IOP1 t------I 
4096 kHz 

8kHz 

LT - T Mode 

PES 2055 

I 
SYSTEM INT. 

[lock Master I !< [lock Slave 

I ,...-------.., 
I ~------~ I 

I 

: PES 2085 
I 
I 
I 
S 

lOP 0 256 kbit/s 

lOP 1 t--..:::25:.:;6...:.:k;:.;bi.:.;.t/s::.......t 

512 kHz 

8kHz 

NT Mode 

Siemens Components, Inc. 

PES 2091 

513 

I 
I 
I 
I 
I 
I 
I 
I 
U 



PEB 2085 

Interfaces 

The ISAC-S serves three different user-oriented interface types: 
parallel processor interface to higher layer functions 
10M Interface: between layer 1 and layer 2, and as a universal backplane for'terminals 

SSI and SLD interfaces for B channel sources and destinations (in IOM-1 mode only) . 

.... p Interface 
The ISAC-S is programmed via an 8-bit parallel microcontroller interface. Easy and fast 
microprocessor access is provided by 8-bit address decoding on chip. The interface con
sists of 13 (18) lines and is directly compatible with multiplexed and non-multiplexed micro
controller Interfaces (Intel or Motorola type buses). The microprocessor interface signals are 
summarized in table 3. 

Table 3 

Pin No. Pin No. Symbol Input (I) Function 
P-DIP PL-CC Output (0) 

37 41 ADO/DO I/O Multiplexed Bus Mode: Address/Data Bus. 
38 42 AD1/D1 I/O Transfers addresses from the .... p system to 
39 43 AD2/D2 I/O the ISAC-S and data between the .... p system 
40 44 AD3/D3 I/O and the ISAC-S. 

1 1 AD4/D4 I/O Non-Multiplexed Bus Mode: Data Bus. 
2 2 AD5/D5 I/O Transfers data between the .... p system and 
3 3 AD6/D6 I/O the ISAC-S. 
4 4 AD7/D7 I/O 

34 37 CS I Chip Select. A O' ("low") on this line selects 
the ISAC-S for a read/write operation. 

- 36 R/W I ReadlWrite. At 1 ("high"), identifies a valid 
.... p access as a read operation. At 0, identifies 
a valid .... p access as a write operation 
(Motorola bus mode). 

35 36 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). 
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Table 3 (cont'd) 

Pin No. Pin No. Symbol Input (I) Function 
P-DIP PL-CC Output (0) 

-
20 23 INT aD Interrupt Request The signal is activated 

when the ISAC-S requests an interrupt. It is 
an open drain output. 

33 36 ALE I Address Latch Enable. A high on this line 
indicates an address on the external address 
bus (Multiplexed bus type only). 

- 40 AO I Address bit 0 (non-multiplexed bus type). 

- 6 A1 I Address bit 1 (non-multiplexed bus type). 

- 5 A2 I Address bit 2 (non-multiplexed bus type). 

- 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). 

ISDN Oriented Modular (10M) Interface 

IOM-1 

This interface consists of one data line per direction (10M Data Ports 0 and 1: IDPO,1). 
Two additional signals define the data clock (DCLK) and the frame synchronization (FSC1/2) 
at this interface. The data clock has a frequency of 512 kHz' (twice the data rate) and the 
frame sync clock has a repetition rate of 8 kHz. 

Via this interface four octets are transmitted per 125 f.l.s frame (figure 12). The first two 
octets constitute the two 64 kbiVs B channels. In the ISAC-S the monitor channel (third 
octet) serves: 

for arbitration of the access to 10M-TIC bus on IPD1 in case severallayer-2 components 
are connected together (figure 14). 

to indicate the status on the S bus D channel (IDPO, bit 3 of the monitor octet), "stop/go" 

for the exchange of data using the IOM-1 monitor channel protocol which involves 
the E bit as data validation bit. 
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Two bits in the fourth octet are used for the 16 bitls 0 channel. The controling and monito
ring of layer-1 functions (activation/deactivation of the S interface ... ) is done via the com
mand/indication bits. The T bis is not used in ISAC-S IOM-1 applications. 
The last octet in the 10M frame is called the Telecom IC bus (TIC) because of the offered 
busing capability. 

Figure 12 
IOM-1 Frame Structure 
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In TE mode the 10M timing is intemally generated by DPLL circuitry from the S interface 
and DCLK and FSC1/2 are outputs. 
In L T -S, NT and L T -T modes the clock and frame synchronization signals are inputs. 
The 10M interface can be operated either in timing mode 0 or in timing mode 1, selected 
by SPM bit in SPCR register. 
Timing mode 0 (SPM "'" 0) must be programmed when ISAC-S ism TE mode. 
Timing mode 1 (SPM == 1) is only meaningfUl in exchange applications (LT-S, LT-T) when 
the SLD is used. 
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In timing mode 0 FSC1 and FSC2 should be connected to one another for correct operation 
(when FSC1/2 are input, Le. in non-TE modes). 
In timing mode 1 the 10M is synchronized by a frame signal FSD delayed in time with respect 
to the frame sync pulse input via FSC1. This reduces the B channel round-trip delay time 
when the SLD is used (figure 13). 

For correct operation in timing mode 1, the output FSD should be connected to FSC2 input 
(see figure 10). 

Figure 13 
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The 10M interface has two different clocking states: 

• Idle state ~ FSC1/2 and DCLK are disabled and both data lines are "High" 
(Power Down) . 

• Clocked state ~ FSC1/2 and DCLK are enabled (Stand By) . 

Unlike in digital exchange configurations, in which the 10M interface always remains in the 
synchronized state, in terminal equipment both clocking states can be selected. 

The idle state is reached if the CFS (Configuration Select) bit in register SQXR is set to "1" 
and the SIT interface is inactive. 

The transition from idle state to clocked state will be automatically initiated by an incoming 
call from network side. An activation of the 10M interface from the subscriber end has to be 
programmed by setting and resetting the SPU (Software Power Up) bit in the SPCR register, 
before the 10M interface can be used (e.g. for the activation/deactivation procedure at the 
S interface. 

The arbitration mechanism implemented in the monitor channel of the 10M allows the access 
of external communication controllers (up to 7) to the layer-1 functions provided in the 
ISAC-S and to the D channel. (TIC bus; see figure 14). To this effect the outputs of the 
controllers (ICC:ISDN Communication Controller 2070) are wired-or-ed and connected to 
pin IDP1, a pull-up resistor being already provided in the ISAC-S. The inputs of the ICCs 
are connected to pin IDPO. 
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Figure 14 
Applications of 10M Bus Configuration 
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IOM-2 
The IOM-2 is a generalisation and enhancement of the IOM-1. While the basic frame structure 
is very similar, IOM-2 offers further capacity for the transfer of maintenance information. 
In terminal applications, the IOM-2 constitutes a powerful backplane bus offering inter
communication and sophisticated control capabilities for peripheral modules. 

Figure 15 
Channel Structure of IOM-2 

81 82 Monitor D ell MR MX 
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• The 64 kbitls channels, B1 and B2, are conveyed in the first two octets. 
• The third octet (monitor channel) is used for transferring maintenance information. between 

the layer-1 functional blocks (SBC, IBC, IEC) and the layer-2 controller. 
• The fourth octet (control channel) contains 
- two bits for the 16 kbitls D channel 
- four command/indication bits for controlling activation/deactivation and for additional 

control functions 
- two bits MR and MX for supporting the handling of the monitor channel. 

In the case of an IOM-2 interface the frame structure depends on whether TE- or non-TE 
mode is selected, via bit SPM in SPCR register. 

Non-TE Timing Mode (SPM = 1) 
This mode is used in L T -S and L T -T applications. The frame is a multiplex of eight IOM-2 
channels (figure 16), each channel has the structure in figure 15. 
Thus the data rate per subscriber connection (corresponding to one channel) is 256 kbitls, 
whereas the bit rate is 2048 kbitls. The IOM-2 interface signals are: 

IDPO,1 : 2048 kbitls 
DCLK: 4096 kHz input 
FSC1: 8 kHz input 

Figure 16 
Multiplexed Frame Structure of the IOM-2 Interface in Non-TE Timing Mode 
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The ISAC-S is assigned to one of the eight channels (0 to 7) via register programming. 

The Timing Mode (SPM = 0) 

The frame is composed of three channels (figure 17): 

• Channel 0 contains 144 kbiVs (for 28 + 0) plus monitor and command/indication 
channels for the layer-1 device. 

• Channel 1 contains two 64 kbiVs intercommunication channels plus monitor and 
command/indication channels for other IOM-2 devices. 

• Channel 2 is used for 10M bus arbitration (access to the TIC bus). 

Figure 17 

Definition of IOM-2 Channels in Terminal Mode 

FSC r 
IOM® Channel 0 IOM® Channel 1 IOM® Channel 2 

" \ S/G 
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The IOM-2 Signals are: 

IOPO,1 : 768 kbiVs 
OCLK: 1536 kHz output 
FSC1: 8 kHz output. 

In addition, to support standard combos/data devices the following Signals are generated 
as outputs: 

BCLK: 
SOS1/2: 

768 kHz bit clock 
8 kHz programmable data strobe Signals for selecting one or both 

BIIC channel(s). 

The clocking states (idle/clocked) are identical to the IOM-1 case and are controlled in the 
same manner via bits CFS and SPU. 

Important Note: If the ISAC-S is configured in NT mode, the 10M frame structure is identi
cal to that of the IOM-1 case. 
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SSI (Serial Port A) 

The SSI (Serial Synchronous Interface) is available in IOM-1 interface mode. Timing mode 0 
(SPM = 0) and TE operation has to be programmed. 

The serial port SSI serves as a full duplex connection to B- channel sources/destinations 
in terminal equipment with a data rate of 128 kbiVs. 

It consists of one data line in each direction (SOAX and SOAR), an 8-kHz strobe output 
(FSC1 and/or FSC2) and the 128-kHz clock output (SOA). 

Figure 18 
Connection of B-Channel Sources/Destinations to the ISAC-S via SSI 
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This serial interface allows the connection of voice/data modules, such as serial synchronous 
transceiver devices (USART's, ICC PEB 2070, HSCX SAB 82525, ITAC PSB 2110, ... ) and 
various codec filters directly to the ISAC-S, as illustrated in figure 18. 
By programming the AOF1 register it is possible to independently set the strobe signal 
FSC1/2 polarities so that either B1 or B2 is selected by the V/O module. 
The )JC system has access to B-channel data via the ISAC·S registers BCR1/2 and 
BCX1/2. 
The )JC access must be synchronized to the serial transmission by means of the Synchronous 
Transfer Interrupt (STCR). 
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SLD 
The SLD is available in IOM-1 interface mode. 
The standard SLD interface is a three-wire interface with a 512-kHz clock (DCLK), an 8-kHz 
frame direction signal (TE mode: FSC1/2 output; LT-S/LT-T modes: FSC1 sync input), and 
a serial ping-pong data lead (SIP) with an effective full duplex data rate of 256 kbiVs. 

The frame is composed of four octets per direction. Octets 1 and 2 contain the two 
B channels, octet 3 is a feature control byte, and octet 4 is a signaling byte (figure 19). 

The SLD interface can be used in: 

Terminal applications (TE) as a full duplex time-multiplexed (ping-pong) connection to 
B-channel sources/destinations. 

Codec filters, such as the SICOFI (PEB 2060) or the ARCOFI (PSB 2160) as well as 
other SLD compatible voice/data modules may be connected directly to the lSAC-S as 
depicted in figure 19. In TE applications timing mode 0 has to be programmed, hence 
SLD operates in master mode. Moreover, terminal specific functions have to be deselec
ted (TSF = 0). 

Figure 19 

Connection of B-Channel Destinations to the ISAC-S via SLD 
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Digital exchange applications (L T -S/L T -T) as a full duplex time-multiplexed connection 
to convey the B channels between the SIT interface and a Peripheral Board Controller 
(e.g. PBC PEB 2050 or PIC PEB 2052), which performs time-slot assignment on the PCM 
highways, forming a system interface to a switching network (figure 20). 

Timing mode 1 (SPM = 1) has to be programmed, hence SLD operates in slave mode. 

Figure 20 
Connection of the ISAC-S as B-Channel Source/Destination to a Peripheral Board 
Controller via SLD 
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The IJ.C system has access to B-channel data, the feature control byte and the signaling 
byte via the ISAC-S registers: 

C1R, C2R ~ B1/B2 

MOR1 and MOR2 ~ FC 

CIR1 and CIR1 ~ SIG 

The IJ.P access to C1R, C2R, MOR1/MOX1, CIR1 and CIX1 must be synchronized to the serial 
transmission by means ofthe Synchronous Transfer Interrupt (STCR) and the BVS-bit (STAR). 
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Individual Functions 

Layer-1 Functions for the ISDN Basic Access 

The common functions in all operating modes are: 

line transceiver functions for the SIT interface according to the electrical specifications 
of CCID 1.430; 

conversion of the frame structure between 10M and SIT interface; 
conversion from/to binary to/from pseudo-ternary code; 
level detect. 

Mode specific functions are: 

receive timing recovery for point-to-point, passive bus and extended passive bus con
figuration; 
SIT timing generation using 10M timing synchronous to system, or vice versa; 
D-channel access control and priority handling; 
D-channel echo bit generation by handling of the global echo bit; 
activation/deactivation procedures, triggered by primitives received over the 10M 
C/I channel or by INFO's received from the line; 
frame alignment according to CCID Q.503; 

execution of test loops. 

For a block diagram, see figure 9. 
The wiring configurations in user premises, in which the ISAC-S can be used are illustrated 
in figure 21. 
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Figure 21 
Wiring Configurations in User Premises 
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Layer-2 Functions for the ISDN Basic Access 
LAPD, layer 2 of the D-channel protocol (CCllT .441) includes functions for: 

Provision of one or more data link connections on a D channel (multiple LAP). Discrimi
nation between the data link connections is performed by means of a data link connection 
identifier (DLCI = SAPI + TEl) 
HDLC-framing 

Application of a balanced class of procedure in point-multipoint configuration. 
The simplified block diagram in figure 22 shows the functional blocks of the ISAC-S which 
support the LAPD protocol. 

Figure 22 
D-Channel Processing of the ISAC-2 
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For the support of LAPD the ISAC-S contains an HDLC transceiver which is responsible for 
flag generation/recognition, bit stuffing mechanism, CRC check and address recognition. 
A powerful FIFO structure with two 64-byte pools for transmit and receive directions and an 
intelligent FIFO controller permit flexible transfer of protocol data units to and from the 
tJ.C system. 
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B Channel Switching (IOM-1) 
The ISAC-S contains two serial interfaces, SLD and SSI, which can serve as interfaces to 8 
channel sources/destinations. 80th channels 81 and 82 can be switched independently of 
one another to the 10M interface and to the four-wire SIT interface (figure 23). 

The following possibilities are provided: 

Switching from/to SSI 
Switching from/to SLD 
10M looping 
SLD looping 

Figure 23 
Principle of B-Channel Switching 
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The microcontroller can select the 8-channel switching in the SPCR register. In figure 24 
all possible selections of the 8-channel routes and access to 8-channel data via the micro
processor interface are illustrated. This access from the microcontroller is possible by writing 
or reading the C1R/C2R register on reading the 81CR/82CR register. 
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B·Channel Routes and Access to B·Channel Data 
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Access to BIIC Channels 

IOM-1 Mode (IMS - 0) 
The B1 and/or B2 channel is accessed by reading the B1CR/B2CR or by reading and writing 
the C1 R/C2R registers. The iJ.P access can be synchronized to the serial interface by means 
of a synchronous transfer programmed in the STCR register. 
The read/write access possibilities are shown in table 4. 

Table 4 
iJ.p Access to B Channel 

C_R B_CR 

C_C1 C_CO Read Write Read Application{s) 

0 0 SLD SLD 10M B_not switched, SLD looping 

0 1 SLD - 10M B_switched to/from SLD 

1 0 SSI - 10M B_switched to/from SSI 

1 1 10M 10M - 10M looping 

The synchronous transfer interrupt (SIN, ISTA register) can be programmed to occur at 
either the beginning of a 125 iJ.s frame or at its center, depending on the channel(s) to be 
accessed and the current configuration, see figure 25. 
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B-Channel Access 
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(c) C_C1, C_CO = 10 
SSI - 10M connection 
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IOM-2 Mode (IMS = 1) 
The B1, B2 and/or IC1, IC2 channels are accessed by reading the B1CR/B2CR or by reading 
and writing the C1 R/C2R registers. The ~P access can be synchronized to the 10M interface 
by means of a synchronous transfer programmed in the STCR register. 

The read/write access possibilities are shown in table 5. 

Table 5 
~p Access to B/IC Channels 

C_C1 C_CO 
C-R C-R B_CR Output 

to Application(s) 
Read Write Read IOM-2 

0 0 IC_ - B_ - B_monitoring, IC_ monitoring 

0 1 IC_ IC_ B_ IC_ B_monitoring, IC_looping 
from/to IOM-2 

1 0 - B_ B_ B - B_access from/to So; 
transmission of a constant value 
in B_channel to So. 

1 1 B_ B_ - B_ B_looping from So; transmission 
of a variable pattern in 
B_channel to So. 

The general sequence of operations to access the BIIC channels is: 

(set configuration, register SPCR) 

Program synchronous interrupt (STO) 

Read register (B_CR, C_R) 
(write register) 

Acknowledge SIN (SCO) 

C/I Channel Handling 
The command/indication channel carries real-time status information between the ISAC-S 
and another device connected to the 10M. 

1) One CII channel (called CliO) conveys the commands and indications between a layer-1 
device and a layer-2 device. This channel is available in all timing modes (IOM-1 or 
IOM-2). It can be accessed by an external layer-2 device e.g. to control the layer-1 
activation/deactivation procedures. CliO channels access is arbitrated via the TIC bus 
access protocol: 

in IOM-1 mode, this arbitration is done in the monitor channel 
In IOM-2 TE timing mode, this arbitration is done in CII channel 2 (figure 17). 
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The CliO channel is accessed via register CIRO (in receive direction, layer 1 to layer 2) 
and register CIXO (in transmit direction, layer 2 to layer 1). The CllO code is· four bits 
long. 
In the receive direction, the code from layer 1 is continuously monitored, with an inter
rupt being generated anytime a change occurs. A new code must be found in two con
secutive 10M frames to be considered valid and to trigger a C/I code change interrupt 
status (double last look criterion). 
In the transmit direction, the code written in CIXO is continuously transmitted in CliO. 

2) A second C/I channel (called C/11) can be used to convey real time status information 
between the ISAC-S and various non-layer-1 peripheral devices e.g. PSB 2160 ARCOFI. 
The channel consists of six bits in each direction. It is available only in the IOM-2 TE 
timing mode (see figure 17). 

The C/11 channel is accessed via registers GIR1 and CIX1. A change in the received 
C/I1 code is indicated by an interrupt status without double last look criterion. 

Monitor Channel Handling 

IOM-1 

The monitor channel protocol can be used to exchange one byte of information at a time 
between the ISAC-S and another device (e.g. a layer-1 transceiver). 
The procedure is as follows: 

Monitor transmit channel 0 (MOXO) register is loaded with the value to be sent in the out
going monitor channel. (Bytes of the form FXH are not allowed for this purpose because of 
the TIC bus collision resultion procedure). 

The receiving device interprets the incoming monitor value as a controllinformation byte, 
FXH excluded. If no response is excepted, the procedure is complete. If the receiving device 
shall react by transmitting information to the ISAC-S, it should set the E bit to 0 and send 
the response in the monitor channel of the following frame. The ISAC-S 

latches the value in the monitor channel of the frame immediately following a frame with 
"E = 0" into MORO register. 

generates a monitor status interrupt MaS (EXIR register) to indicate that the MORO 
register has been loaded (see figure 26). 

Figure 26 
Monitor Channel Protocol (IOM-1) 

Mon 
SOl -- I X y I-----s 

-- -----'> E tion ~. Mon SOO X=FH ---~------ -----------. 0 -----. --

---- ------ ------------- ----- ---

MORO Load,MOS Int. MaR 0 Load,MOS Int. 
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IOM-2 

In this case, the monitor channel protocol is a handshake protocol used for high speed 
information exchange between the ISAC-S and other devices, in monitor channel 0 or 1 
(see figure 17). In the non-TE mode, only one monitor channel is available ("monitor 
channel 0"). 
The monitor channel protocol is necessary (see figure 27): 

• For programming and controlling devices attached to the 10M. Examples of such devices 
are: layer-1 transceivers (using monitor channel 0), and peripheral V/D modules that do 
not have a parallel microcontroller interface (monitor channell), such as the audio 
ringing codec filter PSB 2160 . 

• For data exchange between two microcontroller systems attached to two different de
vices on one IOM-2 backplane. Use of the monitor channel avoids the necessity of a 
dedicated serial communication path between the two systems. This greatly simplifies 
the system design of terminal equipment (figure 27). 

Figure 27 

Examples of Monitor Channel Applications 

Data Communication (Monitor 1) 

Control (Monitor1) Control (Monitor 0) 

V/D 
Module 

VlD 
Module 
e.g. ® 

ISAC TM_S Layer-1 
e. g. 

ARCOFI PSB 2160 
ITAC™ PSB 2110 

IBC PEB 2095 
lEe PEB 2090 

The monitor channel operates on an asynchronous basis. While data transfers on the bus 
take place synchronized to frame sync, the flow of data is controlled by a handshake 
procedure using the Monitor Channel Receive (MRO or 1) and Monitor Channel Transmit 
(MXO or 1) bits. For example: data is placed onto the monitor channel and the MX bit is 
activated. This data will be transmitted repeatedly once per a-kHz frame until the transfer 
is acknowledged via the MR bit. 
The microprocessor may either enforce a "1" (idle) in MR, MX by setting the control bit 
MRC1,0 or MXC1,0 to "0" (MOnitor Control Register MOCR), or enable the control of these 
bits internally by the ISAC-S according to the monitor channel protocol. Thus, before a data 
exchange can begin, the control bit MRC(l ,0) or MXC(l ,0) should be set to "1" by the micro
processor. 
The monitor channel protocol is illustrated in figure 28. Since the protocol is identical in 
monitor channel 0 and monitor channel 1 (available in TE mode only), the index 0 or 1 has 
been left out in the illustration. 
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The relevant status bits are: 

CMonitor Channel Data Received MDR (MDRO, MDR1) 

Monitor Channel End of Reception MER (MERO, MER1) 

for the reception of monitor data, and 

CMonitor Channel Data Acknowledged MDA (MDAO, MDA 1) 

Monitor Channel Data Abort MAB (MABO, MAB1) 

for the transmission of monitor data (Register: MOSR). 

In addition, the status bit: 

Monitor Channel Active MAC (MACO, MAC1) 

indicates whether a transmission is in progress (Register: STAR). 

Figure 28 
Monitor Channel Protocol 

J.lP: 

WR Data 
MXC=1 

WR Data 

WR Data 

MXC=O 

Transmitter 

MAC=1 Status 

MDA Int. 

MDA Int. 

MDA Int. 

MAC=O Status -
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Before starting a transmission, the microprocessor should verify that the transmitter is in
active, i.e. that a possible previous transmission has been terminated. This is indicated by 
a "0" in the monitor channel active MAC status bit. 
After having written the monitor data transmit (MaX) register, the microprocessor sets the 
monitor transmit control bit MXC to 1. This enables the MX bit to go active (0), indicating 
the presence of valid monitor data (contents of MaX) in the corresponding frame. As a result, 
the receiving device stores the monitor byte in its monitor receive MaR register and generates 
a MDR interrupt status. 
Alerted by the MDR interrupt, the microprocessor reads the monitor receive (MaR) register. 
When it is ready to accept data (e.g. based on the value in MaR, which in a point-to
multipoint application might be the address of the destination device), it sets the MR control 
bit MRC to "1" to enable the receiver to store succeeding monitor channel bytes and 
acknowledge them according to the monitor channel protocol. In addition, it enables other 
Monitor channel interrupts by setting monitor interrupt enable to "1". 
As a result, the first monitor byte is acknowledged by the receiving device setting the MR bit 
to "0". This causes a monitor data acknowledge MDA interrupt status at the transmitter. 
A new monitor data byte can now be written by the microprocessor in MaX. The MX bit is 
still in the active (0) state. The transmitter indicates a new byte in the monitor channel by 
returning the MX bit active after sending it once in the inactive state. As a result, the receiver 
stores the monitor byte in MaR and generates a new MDR interrupt status. When the micro
processor has read the MaR register, the receiver acknowledges the data by returning 
the MR bit active after sending it once in the inactive state. This in turn causes the 
transmitter to generate a MDA interrupt status. 
This "MDA interrupt - write data - MDR interrupt - read data - MDA interrupt" handshake 
is repeated as long as the transmitter has data to send. Note that the monitor channel 
protocol imposes no maximum reaction times to the microprocessor. 
When the last byte has been acknowledged by the receiver (MDA interrupt status), the micro
processor sets the monitor transmit control bit MXC to O. This enforces an inactive ("1") 
state in the MX bit. Two frames of MX inactive signifies the end of a message. Thus, a 
monitor channel end of reception MER interrupt status is generated by the receiver when 
the MX is received in the inactive state in two consecutive frames. As a result, the micro
processor sets the MR control bit MRC to 0, which in turn enforces an inactive state in 
the MR bit. This marks the end of the transmission, making the monitor channel active MAC 
bit return to "0". 
During a transmission process, it is possible for the receiver to ask a transmission to be 
aborted by sending a inactive MR bit value in two consecutive frames. This is effected by 
the microprocessor writing the MR control bit MRC to O. An aborted transmission is indicated 
by a monitor channel data abort MAB interrupt status at the transmitter. 
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Terminal Specific Functions 

In addition to the ISAC-S standard functions supporting the ISDN basic access, the ISAC-S 
contains optional functions, useful in various terminal configurations. 

The terminal specific functions are enabled by setting bit TSF (STCR register) to "1 ". This 
has two effects: 

• The SIP/EAW line is defined as external awake input (and not as SLD line); 
• Second, the Interrupts SAW and WOV (EXIR register) are enabled: 

- SAW (subscriber awake) generated by a falling edge on the EAW line 

- WOV (watchdog timer overflow) generated by the watchdog timer. This occurs when 
the processor fails to write two consecutive bit patterns in ADF1 : 

ADF1 I WTC1 I WTC2' I 

Watchdog Timer Control 1, O. 

The WTC1 and WTC2 bits have to be successively written in the following manner within 
128 ms: 

WTC1 WTC2 

1. 1 0 
2. 0 1 

As a result the watchdog timer is reset and restarted. Otherwise a WOV is generated. 
Deactivating the terminal specific functions is only possible with a hardware reset. 

Having enabled the terminal specific functions via TSF = 1, the user can make the ISAC-S 
generate a reset signal by programming the Reset Source Select RSS bit (CIXO register), 
as follows: 
o ~ A reset signal is generated as a result of 

- a falling edge on the EAW line (subscriber awake) 
- a C/I code change (exchange awake). 

A falling edge on the EAW line also forces the IDP1 line of the 10M interface to zero. 
The consequence of this is that the 10M interface and the ISAC-S leaves the power
down state. 

A corresponding interrupt status (CISa or SAW) is also generated. 
1 ~ A reset signal is generated as a result of the expiration of the watchdog timer (indi

cated by the WOV interrupt status). 

Note that the watchdog timer is not running when the ISAC-S is in the power-down 
state (10M not clocked). 

Note: Bit RSS has a signifinace only if terminal specific functions are activated (TSF = 1). 
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The RSS bit should be set to "1" by the user when the ISAC-S is in power-up to prevent 
an edge on the EAW line or a change in the C/I code from generating a reset pulse. 

Switching RSS from 0 to 1 or from 1 to 0 resets the watchdog timer. 

The reset pulse generated by the ISAC-S (output via RST pin) has a pulse width of: 

125 ,",S when generated by the watchdog timer 
16 ms when generated by EAW line or C/I code change. 

Test Functions 
The ISAC-S provides several test and diagnostic functions which can be grouped as follows: 

• Digital loop via TLP (test loop, SPCR register) command bit: IDP1 is internally connected 
with IDPO, output from layer 1 (SIT) on IDPO is ignored; this is used for testing ISAC-S 
functionality excluding layer 1 ; 

• Test of layer-2 functions while disabling all layer-1 functions and pins associated with 
them (including clocking, in TE mode), via bitTEM (test mode, SQXR register); the ISAC-S 
is the fully compatible to the ICC (PEB 2070) seen at the 10M interface. 

• Loop at the analog end of the S interface; either info 0 (non-transparent loop: TE/LT-T 
modes) or info 4 transparent loop: NT/LT-S modes) is sent over the SIT interface during 
the loop, which is closed via a CII command written in CIXO register; 

• Special loops programmed via C2C1-0 and C1C1-0 bits (register SPCR); 
• Transmission of special test signals on the SIT interface according to the modified AMI 

code, initiated via a C/I command written in CIXO register: 
Single pulses of alternating polarity, one SIT interface bit period wide, with a 2-kHz 
repetition frequency; 
Continuous pulses of alternating polarity, one SIT interface bit period wide, with a 
96-kHz repetition frequency. 
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Absolute Maximum Ratings 

Parameter Symbol Limit Values Unit 

Voltage on any pin with respect to ground Vs -0.4 to Voo +0.4 V 

Ambient temperature under bias TA o to 70 °C 

Storage temperature Tstg -65 to 125 °C 

DC Characteristics 
TA = 0 to 70°C; Voo = 5 V ± 5%, VSSA = 0 V, Vsso = 0 V 

Limit Values 

Parameter Symbol min. max. Unit Test Conditions Remarks 

L-input voltage VlL -0.4 0.8 V All pins except 
SX1,2, SR1,2 

H-input voltage VlH 2.0 Voo V All pins except 
(all except XI and RST) +0.4 SX1,2 SR1,2 

L-output voltage VOL 0.45 V IOL = 2 mA All pins except 
L-output voltage (IDPO) VOL1 0.45 V I oL = 7 mA SX1,2 SR1,2 

H-output voltage VOH 2.4 V IOH =-400 iJ.A All pins except 
H-output voltage VOH Voo V IOH =-100 iJ.A SX1,2 SR1,2 

-0.5 

15 mA DCLK = 512 kHz Voo= 5 V 
Power operation Icc 17 mA DCLK = 1536 kHz Inputs at 
supply 27 mA DCLK = 4096 kHz VsslVoo 
current power down Icc 1.5 mA No output 

loads 

Input leakage current III o V<VlN<VOO All pins except 
10 iJ.A to 0 V SX1,2, SR1,2 

Output leakage current ILO o V < VOUT < Voo 
to 0 V 

Absolute value of output Vx 2.03 2.31 V RL= 50 ( 1) SX1,2 
pulse amplitude 2.10 2.39 V RL = 400 ( 1) 

VSX2-VSXl 

Transmitter output Ix 7.5 13.4 mA RL = 5.6 ( 1) SX1,2 
current 

Transmitter output Rx 10 kO Inactive or during SX1,2 
impedance binary one 

0 0 during binary 
zero RL= 50 0 

Receiver output voltage VSR1 2.4 2.6 V 10<5 iJ.A SR1,~ 

Receiver threshold voltage VTR +225 +375 mV Dependent on SR1,2 
VSR2-VSRI peak level 

1) Due to the transformer, the load resistance seen by the circuit is four times RL. 
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Capacitances 
TA=25 DC; Voo =5V±5%, Vsso=OV 

Limit Values 

Parameter Symbol min. max. 

Input capacitance GIN 
I/O capacitance G IO 

Output capacitance GOUT 
against VSSA 

Input capacitance GIN 

Load capacitance G L 

Recommended Oscillator Circuits 

r---t1r--~ __ ---=-j6 XTAL 1 

'-----l~----+----_47 XTAL 2 

Crystal Osci llator Mode 

AC Characteristics 
TA = 0 to 70 DC; Voo = 5 V ± 5% 

External 
Oscillator 
Signal 

N,C, 

7 
7 

10 

7 

50 

XTAL1 

XTAL2 

Driving from External Source 

PES 2085 

Unit Remarks 

pF All pins except 
pF SR1,2. XTAL1.2 

pF SX1.2 

pF SR1.2 

pF XTAL1.2 

Inputs are driven to 2.4 V for a logical "1" and to 0.4 V for a logical "0". Timing measure
ments are made at 2.0 V for a logical "1" and 0.8 V for a logical "0". The AC testing 
input/output waveforms are shown below. 

Figure 29 

Input/Output Waveform for AC Test 

2,4 
2,0" 2,0 

Test POints/ 
/ "-

0.8 0,8 
0,45 
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Microprocessor Interface Timing 

Intel Bus Mode 

IJ-P Read Cycle 

---=::DL 
00-07 __ -o-at-a-

IJ-P Write Cycle 

cs.~ ~:lwrt., \ ;-
00-07 ~--o-at-a.-~ 

Multiplexed Address Timing 

ALE 

[SxWR----------------~--------~ 
~xRU 

Non-multiplexed Address Timing 

~:W8~t"t Jt'"~ 
AD-AS Address 
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Motorola Bus Mode 

IJ.P Read Cycle 

R/W 

fRO 

00_07~Oata '"'~ 

IJ.P Write Cycle 

R/W 

..-'o. '''~ 
00-07 Data _ ~ 

Address Tming 

rs.,g 1 '" l-C: 
AO-AS _________ ~ 
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Switching Times 

UmitValues 

Parameter Symbol min. max. Unit 

ALE pulse width tAA 50 ns 

Address setup time to ALE tAL 20 ns 

Address hold time from ALE tLA 10 ns 

Address latch setup time to WR, RD tALS 0 ns 

Address setup time to WR, RD tAS 10 ns 

Address hold time from WR, RD tAH 20 ns 

ALE pulse delay tAD 15 ns 

OS delay after RIW setup toso 0 ns 

RD pulse width tRR 110 ns 

Data output delay from RD tRO 110 ns 

Data float from RD tOF 25 ns 

RD control interval tRI 70 ns 

WR pulse width tww 60 ns 

Data setup time to WR * CS tow 35 ns 

Data hold time from WR * CS two 10 ns 

WR control interval tWI 70 ns 
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Serial Interface Timing 

10M Timing 

10M Mode 

10M Timing (TE Mode) 

PEB 2085 

FSC 1/2 (0) ---------------------'1---
fils 

fFSD 

OCLK (0) 

IDPO/1(0) ________ __' ~--f_----+---' 1"'----

SOS 1/2 

____ t,:' r 
\'--_----11 1.-----1 BCLK 
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10M Timing (LT-S, LT-T, NT Mode) 

OCLK II) 

FSC1(1)1 
FSC2II) 

FSO 

I 

--- fFOO 

l 

-

fils 

PEB 2085 

.... J r\ 

-- fFss I--
f---fFSH- b ~ \ 

1-- tFsw --

IOPO/1 I I) B ---------- - ---
-=--=--=--=-~==~(1st Bit of Frame ----------- - ---

- flOO --
lOP 0/1 (0) 

1st Bit of Frame 

--to ssot 
----------~~---------------------SOS1/2 

Limit Values 
Test 

Parameter Symbol min. max. Unit Conditions 

10M output data delay tlOD 20 140 ns IOM-1 
20 100 ns IOM-2 

10M input data setup tlls 40 +tWH ns IOM-1 
20 ns IOM-2 

10M input data hold tliH 20 ns 

FSC 1/2 strobe delay tFSD -20 20 ns 

Strobe signal delay tSDD 120 ns 

Bit clock delay tecD -20 20 ns 

Frame sync setup tFSS 50 ns 

Frame sync hold tFSH 30 ns 

Frame sync width tFSW 40 ns 

FSD delay tFDD 20 140 ns 
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HDLCMode 

FSC1 (Strobe) Characteristics 

DCLK 

FSC 

tooz 
High Impedance High Impedance 

IDP1 

Limit Values 

Parameter Symbol min. max. Unit 

FSC1 setup time tFS1 100 ns 

FSC1 hold time tFHl 30 ns 

Output data from high impedance tozD 80 ns 
to active 

Output data from active to high tODZ 40 ns 
impedance 

Output data delay from DCl tODD 20 100 ns 

Input data setup tlDS 10 ns 

Input data hold tlDH 30 ns 
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Serial Port A (SSI) Timing 

SSI Timing (TE, Timing Mode 0) 

FSC 112 (01 

DCLK(OI 

SCA 

SOAR 

SDAX 

B2( B1 *1 Channel BH B2*1 Channel 

* Default polarity 
Individual B channel switching to the B1- or B2 channel can be 
selected by programming the output polarity of FSC 1 and FSC 2 
in the ADFR register 

Limit Values 

Parameter Symbol min. max. 

SCA clock delay tSCD 20 140 

SSI data delay tSSD 20 140 

SSI data setup tsss 40 

551 data hold tSSH 20 

F5C1/2 strobe delay tFSD -20 20 
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O:=Output 

Unit 

ns 

ns 

ns 

ns 

ns 
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SLDTiming 

SLD Timing (TE Mode) 

SLD IN ..... ------,---...... -SLD OUT 

FSC 1/2 (0) ____________ ..... 

DCLK (0) 

SIP(I10) ~ ""b----~ ___ -'X~---
I 

SLD Timing (LT-8/LT-T Mode) 

FSC1 (l) __________ ~ 

c,,·=t: 
DCLK(I) j---L I ~_-,I 

__ '~r _____ 
SIP IIIO) ----t 
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SLDTiming 

limit Values 

Parameter Symbol min. max. Unit 

SLD data delay tSLD 20 140 ns 

SLD data setup tSLS 30 ns 

SLD data hold tSLH 30 ns 

FSC1/2 strobe delay tFSD -20 20 ns 

Frame sync setup tFSS 50 ns 

Frame sync hold tFSH 30 ns 

Frame sync width tFsw 40 ns 

Clock Timing 

The clocks in the different operating modes are summarized in table 7-8, with the respective 
duty ratios. 

Table 7 

ISAC-S Clock Signals (IOM-1 Mode) 

Application M2 MO DCLK FSC1/2 CP X1 

TE 0 0 0: 512 kHz· 0: 8 kHz· 0: 1536 kHz· 0: 3840 kHz 
2: 1 1 : 1 3:2 1 : 1 

LT-S 1 0 i:512kHz i: 8 kHz 0: 7680 kHz 
1 : 1 

LT-T 0 1 i: 512 kHz i: 8 kHz 0: 512 kHz· 
2: 1 

NT 1 1 i: 512 kHz i: 8 kHz 

* synchronized to S i: input 0: output 
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Table 8 

ISAC-S Clock Signals (IOM-2 Mode) 

Application M1 MO DCLK FSC1 CP/BCLK X1 SDS1/2 

TE 0 0 0: 1536 kHz· 0: 8 kHz· 0: 768 kHz· 0: 3840 kHz 0: 8 kHz 
3:2 1 : 1 1 : 1 1 : 1 1 : 11 

2:10 
LT-S 1 0 i: 4096 kHz i: 8 kHz 0: 7680 kHz 0: 8 kHz 

1 : 1 1 : 11 
2:10 

LT-T 0 1 i: 4096 kHz i: 8 kHz 0: 512 kHz· 0: 8 kHz 
2: 1 1 : 11 

2:10 
NT 1 1 i: 512 kHz i: 8 kHz 0: 8 kHz 

1 : 11 
2:10 

* synchronized to S i: input 0: output 

The 1536-kHz clock (TE mode) and the 512-kHz clock (LT-T mode) are phase-locked to the 
receive S signal, and derived using the internal DPLL and the 7.68 MHz ± 100 ppm crystal. 

A phase tracking with respect to "S" is performed once in 250 j..Ls. As a consequence of this 
DPLL tracking, the "high" state of the 1536-kHz clock may be either reduced or extended 
by one 7.68-MHz period (duty ratio 2:2 or 4:2 instead of 3:2) once every 250 j..Ls. Since the 
other signals are derived from this clock (TE mode), the "high" or "low" states may likewise 
be reduced or extended by the same amount once every 250 j..Ls. 
The phase relationships of the clocks are shown in 

Figure 30 

7.68 MHz 

X1: 3840 kHz 

1536 kHz * L J I I I 
I I 

* Synchronous to receive SIT. Duty ratio 3: 2 normally 

768 kHz -
512 kHz - I 
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The timing relationship between the clocks are specified in figure 31 and table 9. 

Figure 31 

CP (10M 1) 
OCLK (10M 2) 

BCLK 

OCLK (10M 1) 

F5C 1/2 

tSSD tt;; 
~C 

50S 1/2 ===x~----------------------

Table 9 

Limit Values Test 
Parameter Symbol min. max. Unit Conditions 

Bit clock delay tecD -20 20 ns IOM-2 

80S 112 delay from OCLK tSDD 120 ns IOM-2 

8081/2 delay drom BCLK tSBD 120 ns IOM-2 

DCLK delay from CP tDCD a 50 ns IOM-1 

F8C1/2 delay from CP tFCP a 50 ns IOM-1 

F8C1/2 delay from DCLK tFSD -20 20 ns IOM-1 
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Tables 10 to 15 gives the timing characteristics of the clock. 

Definition of Clock Period and Width 

3.5V 

O.8V 

~-----~H----~~ t-------twL------t~ 

~----------------~----------------~ 

Table 10 

DCLK Clock Characteristics (IOM-1) 

Limit Values Test 
Parameter Symbol min. typo max. Unit Conditions 

(TE) 512 kHz tpo 1822 1953 2084 ns OSC ± 100 ppm 

(TE) 512 kHz 2:1 tWHO 1121 1302 1483 ns OSC ± 100 ppm 

(TE) 512 kHz 2:1 tWLo 470 651 832 ns OSC ±100 ppm 

(NT, LT-S, LT-T) tp I 1853 2053 ns 

(NT, LT-S, LT-T) tWH I 200 ns 

(NT, LT-S, LT-T) tWL I 200 ns 

Table 11 

DCLK Clock Characteristics (IOM-2) 

Limit Values Test 
Parameter Symbol min. typo max. Unit Conditions 

(TE) 1 536 kHz tp 0 520 651 782 ns OSC ±100 ppm 
tWHO 240 391 541 ns OSC ±100 ppm 
tWLO 240 260 281 ns OSC ±100 ppm 

(LT-S, LT-T) tp I 240 244 ns 

tWHI 100 ns 

tWLI 100 ns 

Note: For NT characteristics, see IOM-1 case. 
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Table 12 
CP Clock Characteristics (IOM-1 TE Mode) 

Limit Values 

Parameter Symbol min. typo max. Unit Test Conditions 

(TE) 1536 kHz tpo 520 651 782 ns OSC ±100 ppm 

twHO 240 391 541 ns OSC ±100 ppm 
tWLO 240 260 281 ns OSC ±100 ppm 
tR• tF 20 ns CL = 100 pF 

10 ns CL = 50 pF 

Table 13 
CP Clock Characteristics (LT-T Mode) 

Limit Values 

Parameter Symbol min. typo max. Unit Test Conditions 

(LT-T) 512 kHz tpo 1822 1953 2084 ns OSC ±100 ppm 
tWHO 1121 1302 1483 ns OSC ±100 ppm 
tWLO 470 651 832 ns OSC±100 ppm 
tR• tF 20 ns CL = 100 pF 

10 ns CL = 50 pF 

Table 14 
X1 Clock Characteristics (TE Mode) 

Limit Values 

Parameter Symbol min. typo max. Unit Test Conditions 

(TE) 3840 kHz tpo -100 260 100 ns OSC ±100 ppm 

tWHo 120 130 140 ns OSC ±100 ppm 
tWLO 120 130 140 ns OSC ±100 ppm 
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Table 15 

X1 Clock Characteristics (L T -S Mode) 

Limit Values 
Test 

Parameter Symbol min. typo max. Unit Conditions 

(LT-S) 7680 kHz tpo -100 130.21 100 ns OSC ±100 ppm 
tWHO 65 ns OSC ±100 ppm 
tWLO 65 ns OSC ±100 ppm 

Jitter 

In TE mode, the timing extraction jitter of the ISAC-S conforms to CCITT Recommendation 
1.430 (-7% to + 7% of the S interface bit period). 

In the NT and L T -S applications, the clock input DCLK is used as reference clock to provide I 
the 192-kHz clock for the S line interface. In the case of a plesiochronous 7.68-MHz clock 
generated by an oscillator, the clock DCLK should have a jitter less than 100 ns peak-to-peak. 
(In the case of a zero input jitter on DCLK, ISAC-S generates at most 130 ns "self-jitter" 
on S interface.) 
In the case of a synchronous*) 7.68-MHz clock (input XTAU), the ISAC-S transfers the 
input jitter of XTAU, DCLK and FSC1 to the S interface. The maximum jitter of the NT/LT-S 
output is limited to 260 ns peak-to-peak (CCITT 1.430). 

* fixed divider ratio between XTAU and DCLK 
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Reset 

Reset Signal Characteristics 

f 
tRES 

\ ,'ll,' 
I I I I I 

I I I I I 
RES l l l l I 

Limit Values 

Parameter Symbol min. Unit Test Conditions 

4 ms Power On/Power Down 

Length of active tOCLK 
to Power Up (Standby) 

high state 2* DCLK During Power Up (Standby) 
(Input) clock 

cycles 

Siemens Components. Inc. 556 


