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Extended PCM Interface Controller (EPlC-1) PEB 2055 

Preliminary Data CMOSIC 

Type Ordering Code Package 

PES 2055-C 067100-H6034 C-DIP-40 

PES 2055-P 067100-H6036 P-DIP-40 

Information from subscriber lines needs to be transferred to time slots on system inter
nal PCM communication highways. The EPICTM concentrates the circuitry necessary to do 
this interfacing for a large number of transmission lines on a single IC. Therefore, it is not 
necessary to repeat this PCM interface circuitry for every line. Since the system cost of 
the EPIC is divided by the ilurflber of iines it controis, powerful and comfortable functions 
can be economically performed. 

The basic functions of the EPIC were defined by the system houses of ALCATEL, Siemens 
Plessey and ITALTEL as part of their ISDN cooperation. 

Features 

• PCM interface controller for up to 32 ISDN or 64 analog subscribers 
• Time-slot assignment freely programmable for all subscribers 
• Non-blocking switch for 128 channels 
• Switching of 16-,32-, 64-kbitls channels (128-kbitls via two consecutive 64-kbitls 

channels) 
• Two serial interfaces: PCM and configurable (IOM® -1, IOM®-2, SLD, PCM) 
• Interfacing with four full-duplex PCM highways (2, 4 or 8 Mbitls) 
• Data rates of PCM and configurable interfaces independent of each other 
• Change detection ("last-look") logic for C/lor feature control channels 
• 16-byte FIFO for monitor or signaling channels 
• Standard IJ.P interface with multiplexed (P-DIP-40) or demultiplexed (PL-CC-40) 

address/data bus 
• Advanced low power CMOS technology 
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General 

Up Stream 

DownStream 

Time Slot 

Sub Time Slot 

Channel 

Bit Numbering 

PEB 2055 

Direction from the subscriber to the PCM highways in the exchange. 

Direction from the PCM highways to the subscribers. 

Defined period of time the PCM, 10M or SLD frame consisting of 8 bits. 
Time slots are allocated to the frames in such away that the time slot 
boundaries coincide with the frame boundaries. The time slots do not 
overlap. The lowest time-slot number is O. This time slot is the first in the 
frame. 

A quarter or half a time slot. These are allocated to the time slots in such a 
way that time slot and subtime slot boundaries match. The subtime slots 
are non overlapping. 

Sequence of bits which is exchanged between the subsriber, the exchange 
equipment and/or the microprocessor. It occupies a definied number of 
bits at a definied pOSition within a frame as long as a connection pervails. 
Both time slots and subtime slots are channels and hence a channel may 
offer a bandwidth of 16, 32 or 64 kbitls. 

The bits in a slot are numbered 7 (MSB) through 0 (LSB). Bit 7 is the 
first bit to be transmitted or received, bit 0 the last. 
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General Device Overview 
The Extended PCM Interface Controller EPIC (PEB 2055) is a monolithic switching device for 
the path control of up to 128 channels of 16, 32 or 64 kbitls bandwidth. Two consecutive 
64 kbitls channels may also be handled as a quasi single 128 kbitls channel. For these 
channels the EPIC performs non blocking space time switching between two serial interfaces, 
the system and the configurable interface. 

Both interfaces can be programmed to operate data rates between 8 and 8192 kbitls. The 
system interface consists of up to four duplex ports with a tristate indication signal for each 
output line. The configurable interface can be selected to incorporate either four duplex or 
eight bidirectional I/O ports (SLD). 
The EPIC can therefore be programmed to communicate either with SLD or with 10M (ISDN 
Oriented Modular) compatible devices. In both cases the device handles the layer-1 functions 
buffering the CII and monitor channels for 10M compatible devices and the feature control 
and signaling channels for SLD compatible devices. 
Due to its capability to switch channels of different bandwidths, the EPIC can handle up to 32 
ISDN subscribers with their 2B+D channel structure in 10M configuration or up to 16 subscri
bers in SLD configuration. Since its interfaces can operate at different data rates, the EPIC is 
an ideal device for data rate adaption. 

Moreover, the EPIC is one of the fundamental building blocks for networking with either 
central, decentral or mixed signaling and packet data handling architectures. The other key 
devices are the IDECTM (ISDN D-channel Exchange Controller, PEB 2075) and the HSCX 
(High-Level Serial Communication Controller Enhanced, SAB 82525). 

Applications of the EPIC include communication multiplexers,concentrators, central switches 
as well as peripheral ISDN and analog line cards. 
The EPIC is available in a P-DIP-/C-DIP 40 or a PL-CC-44 package. 
The P-DIP/C-DIP-40 version is controlled by a standard 8-bit-parallel microprocessor 
interface with a multiplexed address-data bus. In the PL-CC-44 package the device may 
optionally be controlled by separate address and data buses. 

The PEB 2056 EPIC-2 is a smaller version of the EPIC-1. The EPIC-2 has been optimized for 
digital line cards with up to eight subscriber lines. In contrast to the EPIC-1, the EPIC-2 has 
only one 10M interface, only two PCM highway connections and comes in P-DIP-28 or 
PL-CC-44 packages. 
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Pin Configuration 
(top view) 
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Pin Defintions and Functions 

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

In/Output (10) 
Open Drain (00) 

1 1 Voo Supply Voltage 5 V± 5% 

2 AO I Address Bus Bit 0: This input interfaces 
to the system's address bus to select 
an internal register for a read or write 
access. This pin is only provides in the 
PL-CC package and only active if a 
demultiplexed IJ.P interface mode is 
selected. 

2 3 RxD3 I Receive PCm Interface Data: Serial data 
3 4 RxD2 is received at these lines at standard 
4 5 RxD1 TTL or CMOS levels. 
5 6 RxDO 

5 A1 I Address Bus Bit1: This input interfaces 
to the system's address but to select an 
internal register for a read or write 
access. This pin is only provides in the 
PL-CC package and only active if a 
demultiplexed IJ.P interface mode is 
selected. 

6 8 TSCO 0 Tristate control for the PCM interface. 
8 10 TSC1 These lines are low when the corre-

10 12 TSC2 sponding TxD outputs are valid. 
12 14 TSC3 

7 9 TxDO 0 Transmit PCM Interface Data: Serial 
9 11 TxD1 data is sent by these lines at standard 

11 13 TxD2 TTL or CMOS levels. These pins can be 
13 15 TxD3 tristated. 

14 16 PFS I PCM interface frame synchronization 
pulse. 

15 17 PDC I PCM interface data clock, signle or 
double rate. 
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Pin Definitions and Functions (cont'd) 

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

In/Output (10) 
Open Drain (00) 

- 18 A2 I Address Bus Bit 2: This input interfaces 
to the system's address bus to select 
an internal register for a read or write 
access. This pin is only provides in the 
PL-CC package and only active if a 
demultiplexed iJ.P interface mode is 
selected. 

16 19 ADO I/O Address Data Bus. If the multiplexed 
17 20 AD1 address/data iJ.P interface bus mode is 
18 21 AD2 selected these pins transfer data and 
19 22 AD3 commands between the iJ.P and the 
20 23 AD4 EPIC. 

21 24 AD5 
22 25 AD6 If a demultiplexed mode is used, these 
23 26 AD7 bits interface with the system data bus. 

24 27 Vss I Ground: 0 V 

25 28 RD I Read: The signal indicates a read 
operation, active low. 

26 29 WR I Write: This signal indicates a write 
operation, active low. 

27 30 CS I Chip Select. A Iowan this line selects 
the EPIC for a read/write operation. 

28 31 ALE I Address Latch Enable. In the Intel type 
multiplexed iJ.P interface mode a logical 
high on this line indicates an address of 
an EPIC internal register on the external 
address/data bus. In the Intel type multi-
plexed iJ.P interface mode this line is 
fixed to logical 0, in the demultiplexed 
Motorola type iJ.P interface mode it 
should connected to 5 V. 

29 32 INT aD Interrupt line, active low 

30 33 DCLK 10 Data Clock input or output in 10M/slave 
clock in SLD configuration. 
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Pin Definitions and Functions (cont'd) 

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

In/Output (10) 
Open Drain (00) 

31 34 FSC 10 Frame Synchronization input or output 
in 10M configuration / Direction indi-
cation signal in SLD configuration. 

32 35 DU3/SIP7 0/10 Data Upstream outputs in 10M confi-
33 36 DU2/SIP6 guration. Serial interface port 4, 5, 6 
34 37 DU1/SIP5 and 7 in bidirection configuration. 

- 39 A3 I Address Bus Bit 3: This input interfaces 
to the system's address bus to select 
an internal register for a read or write 
access. This pin is only provides in the 
PL-CC package and only active if a 
demultiplexed !lP interface mode is 
selected. 

36 40 DDO/SIPO 1/10 Data Downstream inputs in 10M con-
37 41 DD1/SIP1 figuration. Serial interface ports 0, 1, 2 
38 42 DD2/SIP2 and 3 in bidirectional configuration. 
39 43 DD3/SIP3 

40 44 RES I Reset A logical high on this input forces 
the EPIC into the reset state. 
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Logic Symbol 

Figure 1 
Functional Symbol for the Duplex Configuration 
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System Integration 

Communication Multiplexers 

The non blocking switching capability for various bandwidth implemented in the EPIC makes 
the circuit suitable for use in communication multiplexers. Due to the data rate programm
ability of the configurable and PCM interfaces, data rate adaption (e.g. between 1544 and 
2048 kbiVs systems can be accomplished. 

Concentrators 

Due to the high data rates of up to 8192 kbiVs, the EPIC can be used in concentrator applica
tions. 

Central Switches 

The EPIC is a nonblocking switch for up to 128 channels per direction. The channel bandwidth 
can be programmed to 16, 32 or 64 kbiVs. The PCM and configurable interfaces are program
mable for a wide variety of data rates from 8 to 8192 kbiVs. PCM and configurable interfaces 
can be operated with different clock frequences. Thus, the EPIC can be used in central swit
ches and for data rate adaption. 

Line Cards 

The EPIC is designed to operate in 3 digital or analog line card architectures. For a schematic 
summary of these possible line card configuration refer to figure 3. 

With its configurable interface being programmed as a SLD interface, it can communicate with 
SLD compatible devices (e.g. Siemens Codec Filter, SICOFI®, PEB 2060 or ISDN Subscriber 
Access Controller ISACTM-S, PEB 2085). Connected to up to 16 SICOFls, the EPIC can serve 
up to 16 analog lines. Used together with ISAC-S, the EPIC provides the signals for up to 16 
ISAC-S, to support up to 16 S-interfaces. 

Alternately, the configurable interface may be selected as 10M interface, which is compatible 
to both the multiplexed IOM-1 and the IOM-2 interface. 

In the multiplexed IOM-1 interface is chosen, the EPIC supports up to 32 ISDN subscribers on 
the digital line card. The interface lines are then connected to the EPIC, an IOM-1 compatible 
layer-1 device e.g. the S-bus controller (SBC, PEB 2080), the ISDN Burst Transceiver Circuit 
(IBC, PEB 2095) or the ISDN Echo Cancellation Circuit (IEC, PEB 2090) and, optionally, an 
IOM-1 compatible layer-2 device e.g. the ISDN D Channel Exchange Controller (I DEC, PEB 
2075). 
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In the case of an IOM-2 interface, the EPIC supports up to 32 ISDN or 64 voice subscribers. 
They are connected via the SSCX (PES 2081), ISC (PES 2095) or IEC (PES 20901 and 
PES 20902) and a digital loop. In both cases, either the ICC (PES 2070) or the IDEC 
(PES 2075) may perform the D channel handling. 

Figure 3 

Schematic Summary of the Line Card 
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Analog Line Card 

In analog line cards, the EPIC controls the signaling, voice and data paths of 64 kbiVs 
channels. 

In combination with SLD compatible devices e.g. the highly flexible Siemens codec filter 
(PEB 2060), it forms an optimized analog subscriber line board architecture as shown in 
figure 4. The HSCX (High Level Serial Communication Controller, SAB 82525) handles the 
signaling information contained in a time slot of programmable bandwidth at the PCM interface 
or on a dedicated signaling highway. 

Moreover, the EPIC controls the feature control and signaling channels and buffers these 
channels to the J..LC. 

Figure 4 

Example of an Analog Line Card Architecture 

SLD Interface PCM Interface 
EPICM-11-----..----- System 

r--------<~ 1-'0--------.-+---- Highway 

Digital Line Cards 

On digital line cards, the EPIC performs the switching function for up to 32 ISDN subscribers 
between the PCM system highways and the 10M interfaces. Moreover, it has the layeH 
controlling capability of buffering the CII and monitor channels of the 10M interface. 

The EPIC can be operated in tandem, i.e. one device is active, another one is a backup 
device. The backup device can instantaneously take over from the active device when the 
active device fails. Due to this tandem operation capability and the high number of ISDN 
subscribers which can be connected to one EPIC, the use of single line cards is feasable. 

Several architectures are possible. 

In completely decentral D channel processing architectures (figure 5), the processing capa
city of a line card is usually dimensioned to avoid blocking situations even under maximum 
conceivable D channel traffic conditions. In such an architecture, the EPIC switches the 
B channels and performs CII and monitor channel control. The IDECs handle the layer-2 
functions for signaling and data packets in the D channel and transfer the extracted data via 
the J..LP and an HDLC controller, e.g. the HSCX (High Level Serial Communication Controller 
Enhanced SAB 82525) to the system. One of the channels of the HSCX may be used for 
example for the signaling information, the other for data packets. The HSCX may access either 
a time slot of programmable bandwidth on one of the system highways (figure 5) or a sepa
rate signaling highway (figure 6). In both cases, the highway capacity used for packet traffic 
can be shared among several line cards due to the statistical multiplexing capabilities of 
the HSCX. 
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Figure 5 

Completely Decentral Packet Switching Digital Line Card Architecture 
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In an architecture with completely central D channel handling (figure 6), the EPIC switches 
the Band D channels and performs the CII and monitor channel control functions. 

The line card microcontroller programs the EPIC and is connected to the group control via a 
Signaling highway and an HSCX. Moreover the EPIC controls the layer-1 protocol on the 10M 
interface, buffering the CII and monitor channels to the microprocessor. 

Figure 6 

Digital Line Card Architecture with a Completely Central D Channel Handling 
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Line Card 
Control 

A third possibility is a mixed architecture with central packet data and decentral signal hand
ling. This is a very flexible architecture which reduces the dynamic load of central processing 
units by evaluating the Signaling information on the line card. For this case, any increase of 
packet data traffic does not necessitate any changes in the architecture since the line cards 
do not have to be modified. The central packet handling unit can simply be expanded. 
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For such an architecture, the EPIC performs 8 and 0 channel switching in addition to CII and 
monitor channel control. The IDECs handle the signaling data of the 0 channel. These messa
ges are transferred to the group controller via the microprocessor and an HDLC controller. 
The packet data of the 0 channel are switched to the system ~ighways and processed by 
the central packet unit. 

In this architecture, the EPIC switches the 8 channels from 10M port A (figure 7) to the PCM 
interface. The IDEC works in a masterlslave configuration. Therefore, an additional collision 
resolution line is needed. The IDEC separates signaling from data packets. The signaling 
messages are transferred to the IlC, which in turn hands them over to the group controller 
using the HSCX. 

The packet data are processed differently. Together with the collision resolution line they are 
handled by the IDEC at another 10M port (port 8). The EPIC switches the channels of these 
ports to the PCM interface as shown in figure 7. 

Figure 7 

Line Card Architecture for Mixed Packet Handling, 210M Ports of the EPIC 
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In such a configuration, the p packets and the collisjon resolution signal occupy one of the 
10M ports available at the configurable interface. This reduces the total switching capability 
of the EPIC to 24 ISDN subscribers. 
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Alternately, the packet data and the collision line can be directly exchanged between the 
IDEC and the PCM highway. The EPIC then simply switches the B channels (see figure 8). 
The packet data are separated by the IDEC and placed on the PCM highway. Thus, the full 
32 subscriber switching capability of the EPIC is retained. 

Figure 8 

Digital Line Card Architecture for Mixed Packet Handling Using a Collision Highway 
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The EPIC is an important building block for networks based on either central, decentral or 
mixed signaling and packet data handling architectures. Its flexibility allows for the modifica
tion of the packet handling architecture according to the changing needs. 

Thus, it may be useful to add central packet handling groups to a network originally based 
on decentral signaling packet handling. This may be the case if growing data packet traffic 
exceeds the initial capacity of the network. The result .is a mixed architecture. 

On the other hand, increasing packet handling demand on a few dedicated subscriber lines 
calls for solutions which back up the capacity at these few decentral line cards. 

In both of these cases and several other applications, the EPIC is a powerful device for solving 
the problem of packet handling. In most applications, it is used together with the IDEC (ISDN D 
Channel Exchange Controller). 

Decentralized and mixed packet handling has already been covered in the line card chapter. 
In the following, the centralized signaling/data packet handlers built up with the EPIC will be 
described. 

Siemens Components, Inc. 255 



PEB2055 

Central packet handling is used if many subscribers with a generally low demand for packet 
switching are to be connected to a system. Concentrating the packet servers for multiple 
users eliminates the need to provide a packet server channel for every user. The overall 
number of packet server channels can thus be reduced. 

In such a central packet handling group, the EPIC performs the switching and concentrator 
function. It connects a variable number of PCM highways to the packet handler internal 
highway. HDLC controllers are also connected to this internal highway as illustrated in 
figure 9. 

Figure 9 

Centralized Packet Handler with a Single Internal Highway Connectecl to 4 PCM Highways 
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This figure shows one EPIC connecting four PCM highways to one packet handler internal 
highway. These highways are accessed by the IDECs (ISDN 0 channel Exchange Controller) 
which are 4 channel HDLC controllers and handle the packets. If more than four PCM 
highways shall be connected to the centralized packet handler, further EPICs are necessary. 
Such a situation is shown in figure 10, where 8 highways are switched to one packet handler 
internal highway. In this case the two EPICs are connected in parallel at the packet handler 
internal side. 
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Figure 10 
Centralized Packet Handler with 1 Internal Highway Connected to 8 PCM Highways 
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The data rate of the packet handler internal highway can be up to 4096 kbitls. If this capacity 
is not sufficient, other packet handler internal highways may be added as shown in figure 11. 

Figure 11 

Centralized Packet Handler with 3 Internal Highways 
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In some applications an additional collision resolution signal is required for the HOLC control
lers. This information can be demultiplexed from the PCM highways to a third line for each 
packet handler internal highway (see figure 12).· 

Figure 12 

Centralized Packet Handler with Internal Collision Line 
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The applications illustrated apply equally to centralized signaling as well as to data packet 
handlers. 
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Functional Description 

The EPIC is a peripheral board controller. It combines the non blocking switching function 
between the PCM and the configurable interfaces for 128 channels per direction with the 
layer-1 control function for connection set-up/termination/maintenance on one chip. 

A general block diagramm of the EPIC is shown in figure 13. 

In the downstream direction, the input information of a complete frame is stored in the data 
memory. The incoming channels are written in sequence into fixed positions in the data 
memory. This is controlled by the downstream input counter with an 8-kHz-repetition rate. 
A cyclic write sequence results. 

For the downstream switching, the control memory (CM) is read in sequence. The addressed 
location contains a pOinter to a location in the data memory. The byte in this data memory 
location is read into the current configurable interface time slot, resulting in a random read 
sequence. 

The read access of the control memory is controlled by the downstream output counter, 
correlating the data memory read operations with the downstream output time-slot sequence. 

In the upstream direction, the data is written to the data memory randomly, under CM control 
and read from there cyclically. 

Hence, for the desired connection the control memory needs to be programmed beforehand 
using the MAAR, MADR and MACR registers (see chapter Memory Access Register). The 
control memory address corresponds to one particular configurable interface time slot and 
line number. The contents of this control memory address point to a particular PCM interface 
time slot and line number now resident in the data memory. 

For upstream output, four control bits per time-slot are provided in the data memory. These 
control the output driver state of any possible subtime slot. 

Besides the data memory address, each CM address also points to four code bits determining 
the bandwidth of the switched channel. These code bits are also used to mark the signaling 
channels at the CFI. 

The EPIC can be used in two different set-ups: 

• In the bidirectional set-up, every channel at the configurable interface can be programmed 
to be either input or output. 8 equivalent bidirectional ports at the configurable interface 
result. 

• In the duplex set-up, 4 of the 8 lines of the configurable interface are predetermined as 
outputs, 4 as inputs. 4 duplex ports result. 

In both of these set-ups, the EPIC provides a switching capability for up to 128 channels 
and direction. 

The 10M and the SLD configurations previously mentioned are special cases of these set-ups: 

• In the 10M, the EPIC switches the Band D channels of up to 32 subscribers working in the 
duplex set-up. Additionally, the device handles the monitor and CII channel buffering to 
the !J.P. 

• In the SLD configuration, the EPIC switches up to sixty four 64 kbiVs channels operating in 
bidirectional set-up. Additionally, the device handles the feature control and signaling 
channels buffering to the !J.P. 
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Figure 13 
Functional Block Diagram of the EPIC 
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In the 10M configuration, upon proper programming, the EPIC checks the incoming CII chan
nels and generates interrupts if changes occur. In the case of the bidirectional configuration, 
it implements the double last look algorithm with a period adaptable to a wide range of system 
needs. 
For handling the monitor or feature control channel, the EPIC is equipped with a FIFO buffe
ring up to 16 bytes of information. The contents can be transferred or received upon a special 
command. Or, they can be dealt with largely autonomously according to the 10M handshake 
procedure. 
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Operational Description 

Principles 
Every time slot at the configurable interface is controlled by a control memory entry. 
Thus, the functionality of every time slot may be chosen from the choices of table 1. 

Table 1 
CFI Time Slot Functionality Choices 

Functionality 

Transparent 64 kbiVs tolfrom PCM interface 
32kbiVs 
16kbiVs 

Transparent 64 kbiVs from .... p interface 

Signaling channel bits 5 .. 2 

Signaling channel bits 7 .. 2 

Signaling channel bits 7 .. 0 

MFFIFO channel 

Application 

·Switching 

Idle code 

10M CII channel 

e.g. analog 10M channel 

e.g. SLD signaling channel 

Monitor channel in 10M 

Feature control channel in SLD 

Every channel may be selected in either upstream or downstream direction. The selections 
for the time slots are nearly independent of each other. 

The only restriction is that MFFIFO and signaling channels must be programmed to adjacent 
time slots, starting with the MFFIFO channel at the even time slot. 

The choices of table 1 may be programmed independently of the selected mode. 

By programming the time slots, the configurable interface may be configured e.g. as a 

• transparent PCM interface (plain switching function) 
• 10M interface 
• SLD interface 
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Register Description* 
The following symbols are used throughout this chapter 

x... don't care 

u... used to ensure the intended function 

PES 2055 

n... not used. It has to be set to logical 0 in write accesses but may be switched by the 
EPIC to either logical level in read accesses. 

Table 2 

Register Set 

Group Register 
Name 

PMOD 
PBNR 

nl"'l.l 
rvlVI POFD 

POFU 

PCSR 

PICM 

CMD1 
CMD2 

CFI CBNR 

CTAR 

CBSR 
CSCR 

MACR 

MAR MAAR 

MADR 

Access 
Write (WR) 
Read (RD) 

RD/WR 
RDIWR 

RDiWR 

RDIWR 

RDIWR 

RD/WR 

RD/WR 
RDIWR 
RD/WR 

RDIWR 

RDIWR 
RDIWR 

RDIWR 

RD/WR 

RDIWR 

IJ.P Interface Mode Reset 
Value 

MUX. DEMUX. 
AD7 .. ADO A3 .. AO/RBS 

20H OH/1 00 
22H 1H/1 FF 

24H 2H/1 00 

26H 3H/1 00 

28H 4H/1 00 

2AH 5H/1 -

2CH 6H/1 00 
2EH 7H/1 00 
30H 8H/1 FF 

32H 9H/1 00 

34H AH/1 00 
36H BH/1 00 

OOH OHIO -

02H 1H/O -

04H 2H/O -

* For a detailed register description, refer to the EPIC Data Sheet 10/88 
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Register Content 

PCM Mode Register 
PCM Bit Number 
Register 
PCM Offset 
Downstream Register 
PCM Offset 
Upstream Register 
PCM Clock Shift 
Register 
PCM Input 
Comparison 
Mismatch Register 

CFI Mode Register 1 
CFI Mode Register 2 
CFI Bit Number 
Register 
CFI Time Slot 
Adjustment Register 
CFI Bit Shift Register 
CFI Subchannel 
Register 

Memory Access 
Control Register 
Memory Access 
Address Register 
Memory Access 
Data Register 
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Group Register Access IJ.P Interface Mode Reset Register Content 
Name Write (WR) Value 

Read (RD) mux. demux. 
AD1 .. ADO A3 .. AO/RBS 

STDA RD/WR 06H 3H/0 - Synchron Transfer 
Data Register A 

STDB RD/WR OBH 4H/0 - Synchron Transfer 
Data Register B 

SARA RDIWR OAH 5H/0 - Synchron Transfer 
Receive Address 
Register A 

STR SARB RD/WR OCH 6H/0 - Synchron Transfer 
Receive Address 
Register B 

SAXA RDIWR OEH 7H/0 - Synchron Transfer I 
Transmit Address 
Register A 

SAXB RDIWR 10H BH/O - Synchron Transfer 
Transmit Address 
Register B 

SRCR RD/WR 12H 9H/0 00 Synchron Transfer 
Control Register 

MFAIR RD 14H AH/O Undef. MF Channel Actice 
Indication Register 

MFCH MFSAR WR 14H AH/O Undef. MFChannel 
Subscriber Address 
Register 

MFFIFO RDIWR 16H BH/O Empty MF Channel FIFO 

C/I FIFO RD 1BH CH/O Validity Signaling Channel 
0 FIFO 

TIMR WR 1BH CH/O 00 Timer Register 
STAR RD 1AA DH/O 05 Status Register 

SCR CMDR WR 1AH DH/O 00 Command Register 
ISTA RD 1CH EH/O 00 Interrupt Status 

Register 
MASK WR 1CH EH/O 00 Mask Register 
OMDR RD/WR 1EH/3EH FH/X 00 Operation Mode 

Register 

VNSR RD 3AH DH/1 Version Number 
Register 

Note: In the multiplexed IJ.P interface mode ADO is not used for address coding. 
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Absolute Maximum Ratings 

Description Symbol Limit Values Unit 

Ambient temperature under bias TA Oto 70 °C 
Storage temperature Tstg -65 to 125 °C 

DC Characteristics 
TA = 0 to 70°C; Voo= 5 V, Vss= 0 V 

Limit Values 

Parameter Symbol min. max. Unit Test Conditions 

L-input voltage V,l -0.4 0.8 V 

H-input voltage V,H 2.0 Voo V 
+0.4 

L-output voltage VOL 0.45 V IOl=2 mA 

H-output voltage VOH 2.4 V IoH =-400 (.LA 
Voo 

H-output voltage VOH -0.5 V IOH =-100 (.LA 

Operational power supply Voo = 5 V, input at 0 V or 
current Voo, no output loads 

Icc 9.5 mA clock frequency> 4096 kHz 
Icc 6.5 mA clock frequency S; 4096 kHz 

Input leakage current III 10 ILA o V < V,N < Voo to 0 V 
Output leakage current Ilo 10 (.LA o V< VOUT < Voo to 0 V 
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Capacitances 

TA = 25°C; Voo = 5 V, Vss = 0 V 

Limit Values 

Parameter Symbol min. max. Unit 

Input capacitance CIN 10 pF 
1/0 capacitance Cia 20 pF 
Output capacitance COUT 15 pF 

AC Characteristics 

Ambient temperature under bias range, Voo = 5 V ± 5% 

Inputs are driven at 2.4 V for a logical 1 and at 0.4 V for a logical O. Timing measurements 
are made at 2.0 V for a logical 1 and at 0.8 V for a logical O. The AC testing inpuVoutput 
waveforms are shown below. 

Figure 21 

1/0 Waveform for AC Tests 

2,4 
2,0" 2,0 

Test Points/ 

/ " 0,8 0,8 
0,45 
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Microprocessor Interface Timing Parameters 

Limit Values 

Parameter Symbol min. max. Unit 

ALE pulse width tAA 30 ns 

Address setup time to ALE tAL 10 ns 

Address hold time form ALE tLA 20 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 25 ns 

RD delay after WR setup toso 0 ns 

RD pulse width tRR 120 ns 

Data output delay from RD tRO 100 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 30 ns 

Data hold time from WR + CS two 10 ns 

WR control interval tWI 70 ns 
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INTEL Bus Mode 

j.J.p Read Cycle 

,,-eo ~=J,",~ 
ADO-AD7 Data 

j.J.P Write Cycle 

Multiplexed Address Timing 

Demultiplexed Address Timing 

[SxWR l= ( 
[SxRD -----"""1 

=4,.,k: 
AO-A3 ~ Address ~ 
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Motorola Bus Mode 

j.Lp Read Cycle 

ADO-AD? Data 

j.LP Write Cycle 

R/W ~rc:, ~j g, 
CS+OS ~~ "~ ,,1-

two 

ADO-AD? Data _._ 

Address Timing 

CS.DS _ --L ~,l .[ 
AO-A? ~~-------~ 
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Timing of PCM and Configurable Interfaces 

Limit Values 

Parameter Symbol min. max. Unit Conditions 

Clock period tcp 240 ns clock frequency 
Clock period low tCPL 80 ns ~4096 kHz 
Clock period high tCPH 100 ns 

Clock period tcp 120 ns clock frequency 
Clock period low tCPL 50 ns >4096 kHz 
Clock period high tCPH 50 ns 

Frame setup time tFs 15 ns 
Frame hold time tFH 50 ns 

Data clock delay time toco 125 ns 

Serial data input ts 5 ns PCM input data 
setup time frequency 
Serial data input hold time tH 35 ns > 4096 kbit/s 

Serial data input ts 15 ns PCM input data 
setup time frequency 
Serial data input hold time tH 50 ns ~4096 kbiVs 

Serial data input ts 15 ns CFI input data 
setup time frequency 
Serial data input tH 50 ns > 4096 kbiVs 

Serial data input ts 0 ns CFI input data 
setup time frequency 
Serial data input hold time tH 75 ns ~4096 kbiVs 

PCM serial data to 55 ns 
output delay time 

Tristate control delay tT 60 ns 

CFI serial data tOF 60 ns 
output delay time 
(falling clock edge) 

CFI serial data tOR 80 ns 
output delay time 
(rising clock edge) 
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AC Characteristics at the CFI with CMD: CSP 1.0 = 10 (Prescaler Divisor = 1) 

OO(CM02:CXF;O) ""i. X X. 1) X 2) X 3) _ '--~_J'-__ _ 

-fJ~1 tH -

r------,. r--1+----.l4 ts - r---T+----.I 
'--_.....J '---I+----f~ 1) ( __ -++---'I 

-fDr J $2 
<.. 
0 

c; 
" 

X::f1 X 

~f 
c:> 
;; 
~ tH u -n fs :-- ;; 

f{ ~ 
u 

<:> 
<:> 

" 1) 
'--

::. 
0 
~ 
u 

c; 
~ 
u 

r--
'---, 

Last Bit of Frame X 1st Bit of Frame 

" ::. 
> 

0 
~ 
u 

0 
~ 
u x. 1st Bit of Frame 

~ 
OOK ~ 

((MD .. ".OOO:: ~ 

1) 1st Bit of Frame; 2) 2nd Bit of Frame; 3) 3rd Bit of Frame; 4) Last Bit of Frame. 
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AC Characteristics at the CR with CMD: CSP 1.0 == 00 (Prescaler Divisor - 2) 

DD(CMD2:CXF=OI x )( I 1) x: 21 X 31 

;-- l2 
~ 

0 

DU(CM02:CRR=OI { } 0 
II 

C> _. 
C) 

X-X 
::f: 

11 u 

] ts_ 
'-- 0 .+- ::f: 

tH I~ u 

DO( CMD2: CXF=11 __ ...JX,'--_-+l...JX'--+-_I-'x:n:...-+-....;...w\.......~-..J 

DU(CMD2:CRR=11 :{ )C 

8 
} II 

0. 
0 
::f: 
u 

0 
::f: 
u 

DD(CMD2: CXF=lI -:i....J\ ____ -tl_--.,I-X,l\:--r1 .... st...;Bo:.:irt o ... f..:.F-T1raFrm:::..e -+1-''-_____ _ 
.... ts 1+-. 

--I tH 1--
DU(CMD2 :CRR=OI -----cl=j--1--1t=1~1=li1----<==:J 

--tORr-

OD( CM02 :CXF=OI_ ----y_..J, ....... _-++_-l_-l...J)t't...--i-!.1s_t...!:B~it....lO~f ..!:F.!rlra~mi::.e -..J'--___ _ 

1 ts --rtH 

r-
'--, 11 DU(CMD2:CRR=1I 

-- tORr-

:= 
II 

~ 
C) 

::f: 
u 

DD(CMD2: CXF=11 __ .....:L:;;;as;.;.t...;;B;.;.it...;;of;,.,.;.;.Fr.;;.;am;;.;e+_-+'x:-,;;....-+-__ -""-st~Biw..t .:::.l0f..!F~ra!!.Uml.::.e ___ _ 

ts J+- L 
~ tH r--

DU(CMD2:CRR=OI ---.......:jt=4~1=)i--1--1-----------
C) 

::f: 
u 

-- tORr-
DD(CMD2: CXF=OI X 

--------+~~--+------------) 

~OCO- ·1 __ taco 

DCLK 
(CMD1 :Ox1000xxl 

FSC } toet~ _________ _ 

111st Bit of Frame;212nd Bit of Frame; 313 rd Bit of Frame;4lLast Bit of Frame 
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AC Characteristics at the CR with CMD1 : CSP - 01 (Prescaler Divisor) 

2) X 3) X 
:;2 ... 
0 

} ;; 
II 

> ~. co 

DDICMD2:CXF=1) -=::f __ J'-_-+t--JX X 1) X :I: 
u 
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}{ }{ DUICMD2:CRR=1) 
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-~-------#----~~--~~~~~~~-----------

~ ts ltH~ 
DUICMD2:CRR=O) ------<cn==~--t----1t=1~) =>ii-------{==:=) 
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0 
0 

> 
II 

~. 
co 
:I: 
u 
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AC Characteristics at the PCM Interface 

POC 

PFS(PMOO:PFS=O) 
~4--4IJ( 

PFS(PMOO:PFS=l ) 

TxO(PSCR:URE=1) 

TSC(PCSR:URE=l) 

RxO(PCSR:ORE=O) 

TxO(PCSR:URE=O) __ .J\ ___ J 

TSC(PCSR: URE =0) __ ..J 

RxO(PCSR:ORE=l) 

TxO(PCSR:URE=l) 

TSC(PCSR:URE=1) 

RxO(PCSR :ORE=O) ------1===)--+--~=}[=1t_-----C==) 
TxO(PCSR :URE=O) 

---' 

TS((PCSR:URE=O) --"""'\J-------~Jr--_;_--_t+-___. ,..------1 

"------c=>--j ~1) tHJ .. ~ ____ ~r-! 
RxO(PCSR:ORE=1l ==:J- ( ) -{ j-- ~J 

1) 1st Bit of Frame 

2) 2nd Bit of Frame 
3) 3rd Bit of Frame 
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