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Upstream:

Downstream:

Time Siot;

Sub Time Slot:

Channe!:

Bit Numbering:
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Direction from the subscriber to the PCM highways in the exchange. »
Direction from the PCM highways to the subscribers.

Defined period of time in the PCM, IOM or SLD frame consisting of 8 bits.
Time siots are allocated to the frames in such away that the time siot
boundaries coincide with the frame boundaries. The time slots do not
overiap. The lowest time siot number is 0. This time siot is the first in the ~
frame.

A quarter or ha!f a time siot. These are aliocated to the time siots insucha
way that time siot and subtime siot boundaries match. The subtime siots
are non overiapping.

Sequence of bits which is exchanged between the subsriber, the exchan
ge equipment and/or the MiCroprocessor. it occupies a defined number cf
bits at a defined position within a frame as long as a connection pervails.
Both time slots and subtime slots are channeis and hence a channel may
offer a bandwidth of 16, 32 or 64 kbps. ‘

The bits in a time siot are numbered 7 (MSB) through 0 (LSB). Bit 7 is the
first bit to be transmitted or received, bit O the last.
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introduction

Features

* Board Controller for up to 32 ISDN or 64 voice subscribers

*  Nonblocking switch for 128 channels (16, 32, or 64 kbps bandwidth)

*  Two consecutive 64 kbps channels can be switched as a single 128 kbps channe!.
*  Timesict assignment freely programmabie for all connected subscribers

*  Two serial interfaces (PCM and Configurabie)

= Programmable for a wide range of data rates (8 to 8192 kbps)

* Data rates of PCM and configurable interfaces independent from each other (data rate
adaption)

* Single and double rate ciock selectable
* PCM interface

- Tristate control signals for externa! drivers
- Programmabie clock shift

* Configurable interface

- Configurabie for IOM™ compatible devices (4 duplex ports)
- Configurabie for SLD compatible devices (8 bidirectiona! 1/0 ports)
- Configurable for PCM applications

*  Standard .P interface with multiplexed address/data bus or seperate address and data
buses (PLCC 44)

*  Handling of layer 1 functions

- Change detection and last-look logic for C (IOM configuration) or feature control
(SLD configuration) channels

- Buffered monitor {OM configuration) or signaling channe! (SLD configuration)
* Comfortable uP access to two selected channels '
* 40 pin Dual in Line or 44 pin PLCC package

*  Advanced iow power CMOS technology
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General Device Overview

The Extended PCM Interface Controlier EPIC™ (PEB 2055) is a monolithic switching device
for the path control of up to 128 channaels of 16, 32 or 64 kbps bandwidth. Two consecutive 64
kbps channels may aiso be handied as & quasi singie 128 kbps channel. For these channals
the EPIC performs nonblocking space time switching betwesn two seria! interfaces, the
system and the configurable interface.

Both intertaces can be programmed 10 operate at different data rates between 8 and 8192
kbps. The system interface consists of up to four duplex ports with a tristats indication signal
for sach output line. The configurable interface can be selected to incorporate either four
duplex or eight bidirectional 1/O ports (SLD).

The EPIC can therefore be programmed 10 communicate either with SLD or with IOM (ISDN
oriented modular) compatible devices. in both cases the device handies the layer 1 functions
buffering the C/ and monltor channels for IOM compatible devices and the feature control
and signaling channels for SLD compatible devices.

Due to its capability to switch channels of differsnt bandwidths, the EPIC can handle up to 32
ISDN subscribers with their 2B + D channel structure in JOM configuration or up to 16 subscri-
bers in SLD configuration. Since ks 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 bullding blocks for networks with ether central,
decentral or mixed signaling and packet data handling architectures. The other key devices
are the IDEC™ (ISDN D-channs! Exchange Controlier, PEB 2075) and the HSCX (Enhanced
High Level Serial comriaunication Controller, SAB 82525).

Applications of the EPIC include communication multiplexers, concentrators, central switches
as weli as periphera! ISDN and analog line cards.

The EPIC is available in a DIP/DIC 40 or a PLCC 44 package.

The DIP/DIC 40 version is controlied by a standard 8 bit paralle! microprocessor interface with
a muttiplexed address-data bus. in the PLCC 44 package the device may optionally be con-
trolled by seperate address and data buses.



EPIC Technical Manua! B./89

Function

Supply Voitage 5V = 5%

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 provided in the
PLCC package and only sctive it a
demuitiplexed uP Interface mode s
selected. i

Receive PCM interface Data: Serial daxaw
is received at these lines at standarg !
TTL or CMOS levels.

Address Bus Bit 1: This input interfaces |
to the system’s address bus to select an |
internal register for a read or write
access. This pin Is only provided in the
PLCC package and only active i a
demultiplexed P interface mode is
selected.

Tristate contro! for the PCM interface.
These lines are low when the
corresponding TxD outputs are valid.

Transmit PCM interface Data: Serial
data is sent by these lines at standard
TTL or CMOS levels. These pins can be
tristated.

PCM interface frame synchronization
puise.

1.4. Pin Definitions and Functions
Symbol | PiNNo. | PinNo. Typ
DIP PLCC
Input (1)
Output (O)
in/Output (10)
Open Drain (OD)
vbD 1 1 |
A0 . 2 {
RxD3 2 3 |
RxD2 3 4 :
RxD1 4 5
RxDO 5 6
Al - 7 !
T8 6 8 o]
T8C1 8 10
TSC2 10 12
TSC3 12 14
TxDO 7 9 o}
TxD1 9 1"
TxD2 1 13
TxD3 13 15
PFS 114 16 I
PDC 15 17 |

PCM interface data clock, single or
doubie rate.
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A2 - 18 ! Address Bus Bit 2: This input interfaces
to the system’s address bus 1o select an
internal register for a read or write
access. This pin is only provided in the
PLCC packsge and only active if a
demultiplexed P interface mode is
selected.

ADO 16 19 1o Address Data Bus. if the multiplexed

AD1 17 20 address/data P interface bus mode is

AD2 18 21 selected these pins transfer data and

AD3 19 22 commands betwsen the yP and the

AD4 20 23 EPIC.

ADS 21 24

AD6 22 25 It a demuttiplexed mode is used, these

AD? 23 26 bits interface with the system data bus.

VvsS 24 27 l Ground: OV

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

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

Cs 27 30 l Chip select. A low on this line selects
the EPIC for a read/write operation.

ALE 28 31 1 Address laich enable. In the Intel type
multiplexed P interface mode & logical
high on this line indicates an address of
an EPIC internal register on the extemal
address/data bus. In the Intel type
demultiplexed uP interface mode this
line is hardwired to VSS, in the
demuttiplexed Motorola type uP
interface mode it should be connected
to VDD. '

iNT 29 32 oD interrupt line, active low

DCL 30 X} 10 Data clock input or output in IOM/slave
clock in SLD configuration.

FSC 31 34 10 Frame synchronization input or output

in 1OM configuration / Direction indica-
tion signa! in SLD configuration.
DUa/siP? 32 35 no Data Upstream inpt In IOM
DU2/SIP6 | 33 36 configuration. Serial interface port 4, 5,
DU1/SIPS M4 a7 6 and 7 in bidirectional configuration.
DUO/SIP4 35 38
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‘J

A3 . a9 i Address Bus Bit 3: This input interfaces |
1o the system's address bus to select an |
internal register for a read or write |
access. This pin is only provides in the |
PLCC package and only active if a !
demultiplexed uP interface mode is l
selected. |

DDO/SIPO 36 40 ono Data Downstream outputs in IOM !
DD1/SIP1 a7 41 configuration. Serial interface ports 0, 1,
po2siP2| 38 42 2 and 3 in bidirectional configuration.
DOa/siP3 39 43
RES 40 44 i Reset. A logical high on this input forces
the EPIC into the rese! state.
Tab. 1.1:  PinListing
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Fig. 1.2: Functiona! Symbol! for the Dupiex Configuration
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1.6.

1.6.1.

1.6.2.

1.63.

1.8.4.

System Integration

Communication Multipiexers

The nonbiocking swiching capabilty for various bandwidths implemented in the EPIC makes
the circult sutable for use in communication muttiplexers. Due 10 the data rate programmabili-
ty of the configurabie and PCM interfaces data rate adaption (e.g. between 1544 and 2048
kbps systems) can be accomplished.

Concentrators

Due to the high data rates of up to 8182 kbps 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 10 16, 32 or 64 kbps. The PCM and configurable interfaces are program-
mabie for a wide variety of data rates from 8 to 8192 kbps. PCM and configurable interfaces
can be operated with different ciock frequences. Thus, the EPIC can be used in central swi-
ches and for data rate adaption.

Line Cards

The EPIC is designed to operate in 3 different digital or analog line card architectures. For a
schematic summary of these possible line card configurations refer to figure 1.4

With its confiqurable interface being programmed as a SLD interface, & can communicate with
SLD compatible devices (e.g. Siemens Codec Fitter, SICOFI™, PEB 2060 or JISDN Subscriber
Access Controller ISAC™-S, PEB 2085). Connected to up 10 16 SICOFIs, the EPIC can serve
up 10 16 analog lines. Used together with ISAC-Ss, the EPIC provides the signals for up 10 16
ISAC-S, to suppor up to 16 S-interfaces.

Alternatively, the configurable interface may be selected as |IOM interface, which is compatible
to both the multiplexed IOM1 and the |OM2interface.

If the muttiplexed IOM1 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 IOM1 compatibie
layer 1 device e.g. the S-bus controller (SBC, PEB 2080), the ISDN Burst Transceiver Circuit
(IBC. PEB 2095) or the ISDN Echo Canceliation Circult IEC, PEB 2090) and, optionally, an
IOM1 compatible layer 2 device ¢.g. the 1ISDN D Channel Exchange Controiler (IDEC, PEB
2075). :

/0
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In the case of an IOM2 interface the EPIC suppors up to 32 ISDN or 64 voice subscribers.
They are connected via the SBCX (PEB 2081), IBC-B (PEB 2096) or IEC (PEB 20901 and PEB
20902) and a dighal loop. tn both cases either the ICC-B (PEB 2070) or the IDEC (PEB 2075)

may perform the D channel handling.
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Fig. 1.4:  Schematic Summary of the Line Card
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Analog Line Card

in analog line cards the EPIC controls the signaling, voice and dala paths of 64 kbps chan-
neis.

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
1.5. The HSCX (High Level Serial Communication Controller, SAB 82525) handies the signa-
ling information contained in a time siot of programmable bandwidth at the PCM interface or
on a dedicated signaling highway.

Moreover, the EPIC controis the feature control and signaling channels and butfers these
channels to the u.C.

@——1 SLD interface PCM interfoce
syster

wg to 16: r : EPIC nignwiy

[ 19 -2 34 -1 0 B i

L
U
r - i - o |
| SVISE, HSOX

T

Fig. 1.5: Example of an Analog Line Card Architecture

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 IOM interfaces. Moreover, it has the layer 1 con-
trolling capability of butfering the C/l and monitor channeis of the 1OM interface.

The EPIC can be operated in tandem, ie. 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 sub-
scribers which can be connected to one EPIC, the use of single line cards is feasable.

Severa! architectures are possible.

In gompletely decentral D channel processing architectures (Fig. 1.6), the processing capacity
of a line card is usually dimensioned to avoid blocking situations even under maximum con-
ceivable D channel traffic conditions. in such an architecturs the EPIC switches the B chan-
nels and performs C/1 and monitor channel control. The IDECs handis the layer 2 functions for
signaling and data packets in the D channel and transfer the extracted data via the uP and an
HDLC controller, e.g. the HSCX (Enhanced High Level Serial Communication Controller SAB

e
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82525) to the system. One of the channels of the HSCX may be used for example for the si-
gnaling information, the other for data packets. The HSCX may access either a time siot of
programmable bandwidth on one of the system highways (Fig. 1.6) or a separate signaling
highway (Fig. 1.7). In both cases the highway capacity used for packet traffic can be shared
among several line cards due to the statistica! multiplexing capabilities of the HSCX.

chonngl struciure ¢ ¢

frome
iOM interface joy8y. (8.2 5.0 0.0
* — il
R = EPIC
¢
MON

IDEC
DE IDEC =
i H sP [3)>
1 A e H
i :

HSCX

Fig. 1.6:  Completely Decentral Packet Switching Digital Line Card Architecture

in an architecture with completely central D channel hangdling (Fig. 1.7), the EPIC switches the
B and D channeis and performs the C/l and monitor channel control functions.

The line card microcontrolier 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 IOM
interface, buffering the C/l and monitor channels to the microprocessor.

oM mrerfoce” 3p LPCM interfoce
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Fig. 1.7: Digha! Line Card Architecturs with a Completely Central D Channasl Handling

A third possibiity is a mixed architecture with central packet data and decentral signa! hand-
ling. This is a very fiexible architecture which reduces the dynamic ioad of central processing
units by evaluating the signaling information on the lins card. For this case, any increase of
packet data traffic doss not necessitate any changes in the architecture since the line cards
do not have to be modified. The central packet handiing unk can simply bs expanded.

N



EPIC Techrical Manus! 8,88

For such an architecture, the EPIC performs B and D channel switching in addition to C/l and
monitor channel control. The IDECs handle the signaling data of the D channel. These messa-
ges are transferred to the group controller via the microprocessor and an HDLC controliier.
The packet data of the D channe! are switched to the system highways and processed by the
central packet unit.

In this architecture, the EFIC switches the B channels from tOM port A (Fig. 1.8) to the PCM
interface. The IDEC works in a master/siave configuration. Therefore, an additional collision
resolution line Is needed. The IDEC separates signaling from data packets. The signaling mes-
sages are transterred to the uC, which in turn hands them over to the group contralier using
the HSCX.

The packet dsta are processed differently. Together with the collision resolution line they are |
handled by the IDEC at another IOM port (port B). The EPIC switches the channels of these:
ports to the PCM interface as shown in figure 1.8.
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Fig. 1.8:  Line Card Architecture for Mixed Packet Handling two IOM Ports of the EPIC

In such a configuration, the p packets and the collision resolution signal occupy one of the
IOM ports available at the configurabie interface. This reduces the total switching capability of
the EPIC to 24 ISDN subscribers.

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 1.9). The

4
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packet data are separated by the IDEC and placed on the PCM highway. Thus, the full 32 sub-
scriber switching capability of the EPIC is retained.

IOM Interface B \PCM_interface BP > system
- | W Ll P highway
[r——
coll
EPIC
/'s__‘- S
signallin
= HSCX = hag::ayg
y
D ' £
-« | IDEC [*—P

coll

Fig. 1.8:  Digita! Line Card Architecture for Mixed Packet Handling Using a Collision
Highway ’

B
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Packet Handlers

The EPIC Is an important building block for networks based on either central, decen!fal of
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 ¥ 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 & few dedicated subscriber lines
calis for solutions which back up the capacity at these few decentral line cards.

{n both of these cases and several other applications, the EPIC is a powertul device for sdving
the problem of packet handling. in most applications i is used together with the IDEC (ISON D
Channel Exchange Controller).

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

Central packet handling is used if many subscribers with a generally low demand for packet
switching are 10 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
1.10. -

S
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c
I packet handler mnternal highway

centralized packet handler unit

Fig. 1.10: Centralized Packet Handier with a singie internal Highway Connected to 4 PCM
Highways

This figure shows one EPIC connecting four PCM highways to one packet handier internal
highway. These highways are accessed by the IDECs (ISDN D channel Exchange Controller)
“which are 4 channel HDLC controllers and handie the packets. If more than four PCM
highways shall be connected 1o the centralized packet handler, further EPICs are necessary.
Such a situation is shown in figure 1.11, where 8 highways are switched to one packet handler

interna! highway. in this case the two EPICs are connected in paraliel at the packet handler in-
ternal side.

/7
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Fig. 1.11:  Centralized Packet Handier with One Internal Highway Connected to 8 PCM
Highways

The data rate of the packet handler internal highway can be up 10 4096 kbps. If this capacity is
not sufficient, other packet handler internal highways may be added as shown in figure 1.12.

PCM hghwoys
3 cDE

4‘ﬁ1‘ﬁﬂ

. ‘ ‘ packet hander mternal hghweys

— _

—SEWtreized paciert handier \put |

Fig. 1.12:  Centralized Packet Handler with 3 Internal Highways
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in some applications an additional collision resolution signal is required for the HDLC controi-

lers. This information can be demultipiexed from the PCM highways to a third line for each
packet handler internal highway (see figure 1.13).

PCM highways
cCD

e ]

packet handier mternal highways

EPIC

centralized packét handler unit

Fig. 1.13:  Centralized Packet Handler with Internal Collision line

The applications_lllbstrated apply equally 1o centralized signaling as well as to data packet
handlers.
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Functional Description

in the following chapters the functions of the PEB 2055 will be covered in more detail.

PCM Intertace

The PCM Iinterface formats the data transmitted or received at the PCM highways. Via
PMOD: PMD1, PMD2 it can be configured to one, two or four PCM ports consisting sach of a
data receive (RxD#), a data transmit (TxD#) and an output tristate indication line (TSC#).

As stated in table 4.2 the maximum data rate with four PCM ports is 2048 kbps (PCM mode 0).
with two PCM ports 4096 kbps (PCM mode 1), for one PCM port it is 8192 kbps (PCM mode
2). However, the actuel data rate may be varied in 8 wide range. it is programmed to PBNR. In
PCM mode 0 this register contains the number of bits per frame minus 1 bit, in PCM mode 1
half the number of bits minus 2 bits and in CM mode 2 the fourth of the number of blts per
frame minus 4 bits. Hence the data rate can be stepped in 8, 16 or 32 kbps increments in PCM
mode 0, 1 and 2, respectively.

E.g., selecting the T1 data rate (1544 kbps) at the system interface PBNR = 11000000 has to
be programmed (PCM mode 0). To initialize the EPIC for a 8192 kbps data rate in PCM mode
2 PBNR has to be written with FFi.

To properly clock the PCM interface a PDC signal with a frequency equal 1o or twice the data
rate has to be applied to the EPIC as selected in PMOD: PCR.

For the synchronization of the time slot structure a framing signal needs to be connected to
the EPIC's PFS pin. The rising edge of this signai is evaluated by the device.

Under the contro! of PMOD: PSM this occurs either with the rising or the falling PDC slope as
shown in figure 4.1. The PFS pulse is of arbitrary length. However, it must be ensured that the
framing signal is low for at least the fast PDC clock period before the next framing pulse.

The PFS period is internally checked against the duration expected from the PBNR and
PMOD: PCR entries. E.g. programming PBNR = 11000000 (1544 kbps) and PMOD.PCR = 1
a PFS period equal to 386 PCL clock periods is anticipated.

Atter reset, the EPIC reaches synchronism having received two consecutive correct PFS
pulses. Synchronization is considered lost by the device if the PFS signal is not repeated with
the correct repetition rate. The PCM synchronization status can be seen in STAR: PSS. For
any change in the synchronization status a maskabie interrupt (ISTA: PFl, MASK: PFl) is gene-
rated.

A logical 1 indicates the synchronous state, a logical 0 shows, that synchronism has been
fost. '
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Without programming the bit shift function of the EPIC'S PCM interface, the rising edge of
the PFS signal marks the following bits:

upstream PCM mode 0: blt7, time slot 29
PCM mode 1: bitz, time slot 58
PCM mode 2: blt7, time slot 116
downstream PCM mode O: bit?, timeslot 2
PCM mode 1: blt7, time slot 4
PCM mode 2: bit7, time slot 8

In upstream direction the maximum number of bits in the relevant PCM mode is assumed. In
the case of a lower bit count per frame the PFS signal marks an according bit in the frame.
E.g.. in 8 1536 kbps system (24 time slots numbered 0 through 23/frame in PCM mode 0), it
marks bit 7 of the time siot 21.

The time siot structure may be shifted using the POFD, POFU and PCSR registers.

The correlation between the framing signal PFS and the blt stream is controlled by the content
of these registers as shown in table 2.1.

Register Bits Direction PCM Mode
POFD: OFD9..2, PCSR: OFD1..0 downstream 2
POFD: OFD8..2, PCSR: OFD1 downstream 1
POFD: OFD9..2 downstream 0
POFU: OFU9.2, PCSR: OFU1..0 upstream 2
POFU: OFU9..2, PCSR: OFU1 upstream 1
POFU: OFU9..2 | upstream 0

Table 2.1: Repister Bits Correlating PFS Signal and PCM Bit Stream

These register contents denote the number of bit periods, the PCM frame is shifted. A few ex-
amples are given in figure 2.1.

After reset, with single rate clocking, the downstream data is input and upsiream data Is
output with the falling edge of the PDC signal. However, programming the PCSR: DRE and
URE bits with a logical 0, these instants may be changed to the rising edge. Thus the frame
structure can be shifted by a half bit period. For a picture of this behaviour - also with double
rate clocking, please refer to figure 4.1.

Anocther feature of the EPIC's PCM Interface is its' siternative input function. in PCM mode 1
and 2, the unused input ports can be used for redundancy purposss. In these modes, for
every active input port there exists a second input port, which can be connectsd to a redun-
dant PCM Input line. The EPIC checks the input from the two lines for mismatches.
PMOD: AICD, AIC1 control this comparison function of the EPIC. With AICO active (logical 1)
the EPIC compares RxD 1 and RxDO in PCM mode 1 and stores the timesiot, where a ™is-

o4
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match occures in the PICM register. Similarily, an active PMOD: AIC1 snabies the comparison
funclion between RxD2 and RxD3 (in PCM modes 1 and 2). PMOD: AlS1, AISO associate the
lines 1o the logical ports. For the active output lines the TSC# pins indicate the output driver
impedance. TSC1 and TSC3 output the value programmed 10 AISO and AIS1, respectively.

For a tabularic summary of the PCM interface line functions please refer to table 4.3.

Finally all PCM outputs may be switched to high impedance. (OMDR: PSB). Thus redundand
systems with one of two devices working in standby mode are feasible.
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Configurable Interface

The CF| formats the data transmitted or received at the DD#, DU# or SIP# lines. Via
CMD1: CMD1, 0 it can be configured to one, two or four duplex ports consisting each of a
data downstream (DD#) and a data upstream line (DU#), or to eight bidirectional lines
(SIP#).

As stated in table 4.6 the maximum data rate with four dupiex pons is 2048 kbps (CFi mode
0). with two dupiex ports it is 4096 kbps (CFI mode 1), with one duplex port 8182 kbps (CFO
mode 2) and with eight bidirectional ports 1024 kbps {CFl mode 3). The actua/ data rate,
however, is subject to the CMD2: CBNS, 8 and CBNR entries and may be varied in a8 wide
range. In sach CF! framae there are (CBNS..CBNO)s bits pius one bit. Hence, the data rate can
be stepped In 8 kbps increments in all CFl modes.

To properly clock the CFl a reference clock (RCL) of a specffic frequency is required, as also
stated in table 4.6.!

in CFl modes 1 and 2 this frequency is equal to the actual data rate, in CFl mode 0 1t is twice
the actual data rate and in CFl mode 3 four times the actua! data rate. Thus, a 2048 kHz refe-
rence clock is needed for a bidirectional setup with a 512 kbps data rate or for 8 duplex setup
with 2 ports and a 2048 kbps data rate. This reference clock may be obtained trom the DCL
pin (CMD1:CSS = 1) or the PDC pin (CMD1:CSS = 0) subject to the prescalor divisor selec-
tion (see figure 2.1).
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Figure 2.1: EPIC Clock Sources for the CFl and PCM Interface
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Depending on the values CMD1: CSP1..CSPO the external clock is divided by 2, 1.50or 1. As a
result, the reference clock is generated.

Thus, using the PDC as the source for the reference clock, the following data rate ratios
between PCM Interface and CFl may be obtained.

PCM/CF| data rate ratio PCM clocking Prescalor divisor CFl mode
1 singie rate 1 1,2
1.5 single rate 1.5 1.2
2 single rate 2 1.2
2 single rate 1 0
3 single rate 1.5 o]
4 single rate 2 0
4 single rate 1 3
6 singie rate 1.5 3
8 single rate 2 3
058 double rate 1 1.2
0.75 double rate 1.5 1.2
1 double rate 2 1.2
1 double rate 1 0
1.5 double rate 1.5 0
2 double rate 2 0
2 double rate 1 3
3 double rate 1.5 3
4 double rate 2 3

For other data rate ratios DCL has to be used as clock source.

CMD1: CSS also selects the synchronization source. With CMD1: CSS = 0 the synchroniza-
tion signal is taken from PFS whereas with CMD1: CSS = 1 It is derived from FSC.

Again, the rising edge of the synchronization signal is evaluated by the device. Under the
control ot CMD1: CSM the signal is evaluated at every positive or negative source clock slope.
The framing pulse is of arbitrary iength. However, it must be ensured that the framing signal is
low for at least the last clock period before the next framing pulse. This behaviour and the
pulse shape of the generated reference clock is shown In figure 4.5.

If PDC and PFS are selected as clock and framing sources the EPIC outputs clock signals
derived from these at DCL and FSC. As stated in table 4.6 a single rate clock signal with a fre-
quency equal to the CFl data rate or a double rate ciock signal (CFI modes 0 and 3) may be
generated at DCL (CMD2: COC). Figure 4.5 shows the wavs form.and phase correiation of the
generated output clocks.

The generated output framing signal is controlied by CMD2: FC2..FCO. The different puise
forms are shown In the figures 4.3 and 4.4. Except in FC mode 7 (see table 4.8) they have a
period of one frame.
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in the framing mode 7 the generation of the framing signal includes the use of two other regi-
sters, the timer register and the command register. The timer register defines 8 period in multi-
ples of 250 usec (TIMR: TVALS.TVALD = 0: 250 usec). E.g., setting TIMR: TVALE. TVALO =
01w defines a period of 500 usec equalling 4 frames. Programming CMDR: ST = 1 slans the
timer. At every but the last frame begin in the predefined period the EPIC then outputs the
framing signal of FC mode 6, i.e. a logical 1 during the time slots 0, 1, 2 and 3. At the las!
frame begin the framing signal of FC mode 3 is sent, i.e. a logica! 1 during the first bit period of
the frame.

This function is repeated until the timer is stopped (see 2.6.1). For a repetition period of 500
s the frame signal is shown in figure 4.4. :

The bit shift function of the EPIC's CFi is Biustrated In figure 4.6. The time slot adjustment re-
gister (CTAR) and bit shitt register (CBSR) control k. CTAR and CBSR: CDS$2..CDS0 shift both
upstream and downstream frame in exactly the same way. The CTAR content shilts the frame
structure by whole time slots, CBSR: CDS2..CDS0 by single bits. CBSR: CUSR..CUSO shift the
upstream frame relative to the downstream frame by up to 15 bit periods covering the range
of two time siots. Finally, the upstream and downstream frame may be shifted by half bit
periods independently from each other programming the CMD2: CXF and CMD2: CRR bits
accordingly.

Simitar to the PCM Interface for CFl mode 1 and 2 the input of a logical port may be chosen
trom one of two physical lines. This feature is controlled by CMD1:CiS1 and CIS0. A complete
list of the physical line aliocation is shown in table 4.7. A line comparison and mismatch moni-
toring is not provided for the CFl.

For unassigned output channels the output driver may be selected to be open drain or tristate
(OMDR: COS). OMDR: CSB switches all CFl outputs to high impedance, over ruling the
output driver impedance selecting and thus allowing for standby operation in redundand
systems.

Ditierent from the PCM interface (see 2.4) the subchannel assignemant of the CFl occurs
on a per port basis. Two bits per port are provided in the CSCR for this function. Thus, a time
slot on a CFl port can contain only one channel having a bandwith of 16, 32 or 64 kbps, and
all subchannels on the port have the same position (e.g. bits 5 and 4 of a time siot for a 16
kbps channel). '

25—
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Memory Structure and Switching

The EPIC contains two memories, the control memory (CM) and data memory (DM). Their
structure and connection is shown in figure 2.2.

The data memory consists of two blocks. The downstream biock bufiers the data input from
the PCM interface, the upstream biock the data input from the CFi. The downstream block has
a capacity of 128 timesiots o buffer a whole PCM frame. It is written from the PCM interface
periodically once every frame controlied by the downstream Input counter and read at
random to perform the switching function.

The upstream block consists of the data and tristate fields. Similar to the downstream block
the upstream data fieid has a capaclty of 128 time siots and is capabie to buffer a whole PCM -
frame 10 the PCM interface. This field is written at random and read cyclically for PCM interfa-
ce output, under the control of the upstream output countar.

The upstream tristate field contents control the PCM output impedance. This field is written via
the uP interface and read synchronously with the data field. Thus, the impedance information
is read together with the data for output at the PCM interface. The tristate field contains 512
bits, structured as 128 x 4, so that one bit of the tristate field is attributed to each of the possi-
ble 2 bit/frame sub time stot positions. -

The upstream and downstream data fieid are randomly accessed by either the CFl (for swit-
ching) or the 1P interface (for information monitoring or idie code implementation).

The control memory is also composed of an upstream and a downstream biock. Each block
contains 128 locations of 8 bits of control memory data and 4 bits of control memory code.
Both blocks are written at random via the uP interface and read cyclically under the control of
a seperate counter for each block/upstream input counter, downstream output counter).
These counters are synchronous with the CFl upstream and downstream frames.
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Figure 2.2: EPIC Memory Structure
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The code field entries determine, in which way the data field entries are handled. The codes
are entered via MACR: CMC3..CMCD setting MACR: MOC3..MOC1 to 111 (see chapter 4.3). A
leading 0 in the code field entry identifies the data field entry as a pointer 10 a data memory
posttion.

For downstream switching, the downstream block of the CM is read in sequence. If the
leading bit of the code field is a logical 0 the corresponding data fieid entry points to a location
in the data memory downstream block. The byte in this data memory location is read into the
current downstream CFI frame.

For upstream switching the corresponding upstream biocks are invotved.

For proper switching, the CM needs to be programmed for the desired connection. The
control memory address corresponds to one particular CFl time siot and port number. The
coments of this CM address point 10 a particutar PCM time siot and line number correlated to
a fixed location in the data memory.

The lower significant code fieid bits control the PCM subchanne! bandwith and location, le.
the number of bits and their position within the time slot (see 4.3.1). Thus up to four 16 kbps
subchannels may be combined into one byte at the PCM interface. However, in switching
operation only one channel or subchannel may be assigned to one CFl time siot, the position
and bandwith of which is defined by CSCR.

A leading 1 in the control memory code field entry indicates a CFI data Interaction. Thus
elther a CF| idle code may be programmed ot a control channel (IOM applications)/signaling
channel (SLD applications) is marked. The function of these channels will be covered in the
Control/Signaling section.

Microprocessor Interface

The EPIC provides interface signals for both, Motorola type and Intel type microprocessors. In

the intel type P interface mode either a multiplexed or a demultipiexed bus structure may be
chosen.

For a demuttipiexed bus structure including the Motorola type uP interface the PLCC 44
package of the EPIC needs 10 be used, since only this package provides the additional lines
of a separate 4 line address bus.

The ALE line of the PEB 2055 Is used to control the bus structure and interface type. ALE is
fixed to + 5V for the Motorola type uP interface and It is switching to signal an address or
data transfer in the mustipiexed intel type uP interface mode. Pins 28 and_29 of the PLCC
package are interpreted as RD and WR for a intel type interface or DS and R/W for a Motorola
type intertace. Tab. 2.2 summarizes these functions.

g
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ALE Type of Bus Structure PLCC PLCC package 1

wP Interface pin 28 pin 29 l

fixed to VDD Motorola | demultiplexed DS RW PLCC |
fixed to ground Intel demuitipiexed RD WR PLCC I
switching Intel muttiplexed RD WR |OWPorpLCC |

Tabie 2.2: P interface Functions

in the muitiplexed .P interface mode the addresses as outlined in the detalied register des-
cription are used, ADO is always fixed to logical 0. This simplifies the use of a 18 bit Inte! type
processors.

For a demuttipiexed uP interface, in addition to the A3 to AD lines the OMDR: RBS bt is
needed for addressing & register. With OMDR: RBS (register bank selection) one of two reQi-
ster banks is selected. RBS = 1 selects a set of registers used in the device inktialization
phase {e.g. CF! interface and CM inhiatiation), RBS = O switches to a group of registers ne-
cessary during operation (e.g. connection programming, special channel programming).

The OMDR register containing the RBS bit can be accessed with ether value of RBS.

For memory accesses the memory access registers are provided. Fig. 2.3 visualizes the
functions of these registers. The memory access adddress register contains the address of a
specific location of the data or control memory, the memory access data registers the content
1o be read or written. The memory access control register content controls the memory
access. -

There are control codes to access the
e data memory upstream tristate field
e data memory data fields
e control memory data fields
e control memory data and code fields simultaneously.

A memory access using the actual MADR and MAAR contents is performed upon every MACR
write access.

During the processing of the memory access, which takes at most 8.5 RCL periods,
STAR: MAR is set.

For a detailed descriptions of the codes please refer to chapter 4.3.
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The following few exampies illustrate the behaviour of the EPIC.
In PCM mode 0 the instruction sequence

MADR 01011000
MAAR 11000110
MACR 00001000

instructs the EPIC to output the idle code 58k in time siot 16 at the PCM port 3.
Then programming

MADR 00001111
MAAR 11000110
MACR 01100000

will switch the output drivers at the PCM port 3 to low impedance in the selected time siot 16.
Now programming

MADR 11000110
MAAR 10100010
MACR 01110001

will establish a connection from CFi time siot 8 port 1 (CFl mode 0) to PCM port 3 time slot 16
erasing the idle code,

whereas the instruction sequence

MAAR 01000110
MADR 00100010
MACR 01110111

would set up a connection between bits 7..6 of time slot 18 of PCM port 0 (input) and the CF!
time siot 70 (output). PCM mode 1 and CFi mode 2 are assumed, the CF! subchanne! position
is determined by the CSCR content.
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The code

MADR 10101001
MAAR 10101011
MACR 01110010
MAAR 00110111
MADR 10101001
MACR 01110010
MADR 00200000
MAAR 10101001
MACR 01100000

EPIC Technica! Manual 8/89

loops beck the bit 3..0 sub time slot of time siot 11 at the CFl port 1 to time siot 13 of CFI
pont 3. CSCR, = 00x11xx, CFl mode 0 and PCM mode 1 are assumed. The output of PCM
time siot 21 port 0 is hold at high impedance. By selecting the bits 7 of MAAR and MADR the
switching mode is elected for MACR:MOC3..MOC1 = 111 according to table 2.3.

bit 7 MAAR bit 7 MADR Switching Mode }
0 0 Connection PCM — CFI |
1 1 Connection CFl = PCM
0 1 CFl— PCM — CFI
1 0 PCM — CFl - PCM

Table 2.3: Switching Modes
Preprocessed Channels

The EPIC supports the

¢ Monitor/Feature Contro!

e Control/Signaling

channels at the CFl.

(CS)

(MF) and

The monitor handler takes care of the monitor/isature control channels, the signaling handler
of the control/signating channeis. These channels are established by programming an appro-
priate code (as shown in figures 4.14 and 4.15) for twa consecutive CFI time siots (starting
with the even time siot number) to the control memory. The even address maps 10 the
monhor/isature control channel, the consecutive odd to the control/signaling channet.
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The possible code combinations for the different applications are listed intable 2.4.

Application Upstream Codes Downstream Codes t
Decentral ISDN-D Channel Handling | 1000 0000 1000 1011
Central ISDN-D Channel Handling 1000 16kbps 1000 16 kbps
channel code channetl code
6 Bit Signaling (e.g. analog IOM) 1010 1010 1010 1011
8 Bt Signaling (e.g. SLD) 1011 1011 1010 1011
CM-Address even odd even odd

Table 2.4: Possible Preprocessed Channel Codes
Signaling Handler

in downstream direction the retevant content of the control memory data field location with
the even address is transmitted in the odd time slot (signaling channel). in the central D
channel handling scheme the two bits of the current control memory data field location, which
are selected by the code residing in the code field, are added.

This is shown in figure 4.15.

In upstream direction the signaling handler monitors the received control/signaling channels.
Upon a change

- aninterrupt is generated (ISTA, MASK:SF1)
. the address of the specific channél is written into the C/1 FIFO and
- the actual value is stored in the even control memory data field locations.

in the central D channel handiing scheme the two D channel bits are written to the odd data

field location at a position identified by the code residing in the code field of the same location
(table 4.16).

in the 6 bit and 8 bit signaling schemes the odd data field iocation contains the stable value
the sven data fieid location the actual value. The actual value is subject to the doubie last look
procedure (LL procedure). As shown in figurs 2.7 the actual vaiue is sampled when the last
look period runs out the next time and again a double iast ook period iater. The actual value is
copied 1o the stable value, If It is identical to the two samples. This period Is controlled by the
timer register (TIMR). if TIMR: SSR is selected 10 logical 1, the double last look period is fixed
1o 125 usec, otherwise it is a muttipie of 250 usec. Depending on TIMR: TVALS..TVALD &t may
thus be varied from 250 usec (TIMR = 00x) t0 32 ms (TIMR = 7Fw).

FA
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The signaling FIFO is 9 bytes deep and can thus hold @ channels, where the signaling informa-
tion changed. Each entry in this FIFO includes the SBV bit indicating the validity of the entry.
The polarity of SBY (SBV = 1: valid entry) has been chosen such that g vaiid C/l FIFO entry
can instantaneously be used for control memory accesses without manipulations: A valid
pointer selects the upstream block of the CM. Moreover SADO is set 10 fogical 1 (odd address)
if the 6 or 8 bit signating scheme is used pointing to the stable value. in the ISDN D-channe!
handiing schemes it is fixed to logical 0 for an access of the C/l information at the even
address location.

The compiete signaling FIFO is reset, Le. all SBV bits are set o logical 0 by selecting
OMDR: OMSC = 0 or by instructing the EPIC to reset the CA FIFO with CMDR: MFFR = 1,

Monitor Handler

The monitor handier communicates with the subscriber circuits subject to the IOM or SLD
protocols. It works either with active (only in IOM applications) or with not active handshake
protocol as selected in OMDR: MFPS. Wih the handshake protocol active sach byte exchan-
ped betwsen the EPIC and the subscriber in the monitor channe! is internally autonomously
acknowledged for a safe communication. When the handshake protocol is not active the
bytes constituing the message are sent one per frame.

The monitor handler only works upon it has been instructed with a proper selection in the
command register.

The time siot and portlline numbers coded in MFSAR/MFAIR: SAD5..SADO may be identified
using table 4.17. In this case an additiona! least significant logical 0 and a most significant bit
depending on the transmission direction has to be assumed.

HANDSHAKE PROTOCOL ACTIVE
With the handshake protocol active the following commands are provided by the EPIC.

e By setting CMDR: MFSO 1o logical 1 the EPIC starts to look for active monitor channels
As soon as an active channel is found the ISTA, MASK: MAC interrupt is generated and
the address of this channel is stored in MFAIR: SADS..SADO.

The search for an active monitor channel is stopped, when one such channe! has been
found or when a logical 0 is written 10 CMDR: MFSO.

The address of a found channel may be copied 1o MFSAR: SAD5..SADO for further pro-
cessing.

o By setting CMDR: MFT1, MFTO 10 01 the EPIC starts transmitting ths content of MFFIFO.
When the message has been compietely transferred, the ISTA, MASK: MFFI interrupt is
generated. The group of recipient subscribers is defined by MFSAR: MFTC1, MFTCO. Pro-
gramming these bits with
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. 00 the message is sent to the subscriber with the address specified in
MFSAR: SAD5..SADO.

. 01 the message is broadcast in all monitor channels. The MF bytes are transmitted
at maximum speed, i.e. one byte per three frames. The arriving acknow-
ledgments are ignored. .

. 10 the MFFIFO content is not transmitted and may instantaneously be read again
(test operation). The ISTA, MASK: MFFI interrupt is also generated instantane-
ously.

. For the transmission of messages longer than 16 bytes the selection CMDR: MFT1,
MFTO = 11 Is provided. This choice transmits & biock of 16 bytes and interrupts the mi-
croprocessor for the next bytes to be written to MFFIFO. (ISTA, MASK: MFFI
STAR:MFAE = 1, MFRW = 0). The last block of such a long message in transmitted pro-
gramming CMDR: MFT1, MFTO %0 10.

Such a long message can only be transmitted to a single subscriber (MFSAR: MFTC1,
MFTCO = 00).

Setting CMDR: MFT1,0 to 10 an answer 10 the sent message is expected from the same
subscriber (same port, same time siot). The MFTC1, MFTCO bits need to be fixed to 00.
The message is stored in MFFIFO and as soon as it is complete the ISTA, MASK: MFF! in-
terrupt is generated.

in all cases the transmitted message consists of the MFFIFO content prior to the command.

if a message shall be received without transmission (e.g. an active monitor channel has been
found) the receive and transmission command is issued with an empty MFFIFO.

The STAR: MFAB bit is set, # the remote partner aborts the reception of an arriving message.

HANDSHAKE PROTOCOL INACTIVE

With the handshake protocol not active a search for an active monitor channet is not possible.
The EPIC always outputs transmitted messages at full speed, i.e. one byte per frame. Keeping
that in mind the transmit (CMDR: MFT1, MFTO = 0t) and transmit + receive same timesiot
(CMDR: MFT1, MFTO = 10) commands are similar to the active handshake protocol case.
Executing the CMDR: MFT1, MFTO = 11 command, however (transmit + receiver same line),
the EPIC expects the arriving bytes at the same line, but four time slots later than those it sent
the transmitted bytes to. (SLD application)
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In both transmit + receive cases the number of expected bytes is programmed to
MFSAR: MFTC1,0 bits. Setting these blits to

00 1 byte

01 2 Dbytes

10 8 bytes

11 16 bytes
of answer are expected.

Before every command and sfter each MFFI interrupt STAR should be read. The bits MFTO,
MFAB, MFAE, MFRW and MFFE show the state of the monitor handier.

To reset the MFFIFO CMDR: MFFR has 1o be set.
Synchron Transfer

The synchron transfer utility allows the synchronous exchange of information between the
PCM interface, the configurable interface and the uP interface for two independent channels
(A and B).

The information is butfered in the P transfer data register. It is copied to there from a data
memory location ponted 1o by the content of the P transfer receive register and copied from
the data register to a data memory location programmed to the uP transfer transmit register.

The transmit and receive register contents identify the interface as well as the time slot and
port numbers of the involved channels according 10 tables 4.16 and 4.17. Further bits in P
transter control register allow to restrict the synchron transfer to one of he possible sub time

slots and are enabling or disabling the facility.

Thus & is possible 1o read information from the PCM interface input to the Synchron Data
Transfer Register (STD#) via the downstream data memory and to transmit & from STD# back
to the PCM output via the upstream data register, routing a loop from the PCM interface 1o the
PCM interface. Similarily the synchron transfer facility may be used to loop configurabie inter-
face channels or to establish connections. Whiie the information is stored in the data register it
may be read and or manipulated by the ,P.

The data flow paths for the EPIC as a whole are shown in figure 2.4, for the synchron transfer
facllity they can be seen in figure 2.5.
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In upstream transmit direction ist is necessary to ensure that no other data memory access
writes to the same location in the upstream block. Hence an upstream connection invoiving
the same PCM port and timeslot as the synchron transfer may not be programmed.

An idie code entered to the data or connection memory for the upstream or downstream di-
rections is overwritten.

The EPIC generates interrupts guiding through the synchronous transfer. Upon the ISTA,
MASK: SIN interrupt the data registers may be accessed for some time. If the data register of
an active synchron transfer channel has not been accessed at the end of this time interval the
ISTA, MASK: SOV interrupt is genrated, before the EPIC performs the transfer to the memory
iocations. After that i again issues the ISTA, MASK: SIN interrupt and the access window
opens again. The repetition cycle of the synchronous transfer is identical to a frame length.
The access window is ciosed for at most 16 RCL periods per active channel + 1 RCL period,
leaving a very long data register access time. This behaviour is also shown in figure 2.6.

mox. 17 (33) RCL periocs

/SOVN S (’s:v\ S
NIV AN
t I

frome iengt~ (122 pse:)

Figure 2.6: Synchron Transfer Flow Diagram
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Special Functions

Hardware Timer

The EPIC provides an hardware timer continuously interrupting the P after programmable
time periods. The timer period is selected by programming TIMR: TVALS.. TVALD. it's value is
given there in multiples of 250 us. Programming e.g. TVALS..TVALO with 07w gives a timer
period of 2 ms. The timer is stanted by setting CMDR: ST to logical 1. Then STAR: TAC is set
indicating the active timer. To activate the interrupt (MASK, ISTA: TIN) generation, CMDR: TIG
must aiso be set. Now the EPIC generates a periodic interrupt whenever the timer runs out.

Besides this interrupt generation the timer is used for determining the double last look period
or generating a proper CFl multiframe synchronization signal. For all three application the
period Is equal. The timer is stopped by accessing TIMR.

t1 t1
Timer stort TN TN Timer stop
LL—saompling LL—sampling
multifr. synch multifr. synch

Fig. 2.7: Example of the Timer Function
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Operational Description
Principles

Every time siot at the configurable interface is controlled by one control memory entry. Thus,
the functionality of every time slot may be chosen from the choices of tabie 3.1.

Functionality Application

Transparent 64 kbps toffrom PCM interface  |Switching

32 kbps

16 kbps
Transparent 64 kbps from P interface Idie Code
Signaling Channe! bits 5..2 1OM C/i channel
Signaling Channe! bits 7..2 e.9. analog IOM channel
Signaling Channel bits 7..0 e.g. SLD signaling channel
MFFIFO Channe! . Monitor Channel in IOM

Feature Control Channe! in SLD

Tab. 3.1:  CFI Time Siot Functionality Choices

Every channel may be selected in either upstream or downstream direction. The selections for
the time slots are nearly independant 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 3.1 may be programmed independantly of the selected mode.
By programming the time slots the configurable interface may be configured e.g. as a
* transparent PCM lrﬁeﬂace (plain switching function)
* 1OM interface

* SLD interface.
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3.2. Initialization Procedure

For a proper initialization of the EPIC the following procedure is recommended.
d.2.1. Reset

First a reset pulse of at least 4 PDC clock periods has to be applied.
3.2.2. Register Inltislization |

After reset the register contents are their reset values. in the muttiplexed P access mode. the
OMDR is left unchanged (PCM interface and CFi are in standby mode). In the demultiplexed
uP access modes OMDR: RBS is switched to fogical 1. Now the PCM interface and CFI regi-
sters can be inhtialized to the values necessary In the later application.

3.2.3. CM Initialization

Having thus selected & proper RCL frequency, in the next step the CM is Initialized.
OMDR: OMS1, OMSQO are still at their reset value 00. Now programming

MACR = 70n
initalizes the complete control memory with 256 RCL periods.
it is recommended to select
MADR = FFK
for this operation.
After the control memory initialization alt CFi channels are unassigned.
3.2.4. CFI Configuration

As a next step CF! is configured. Using the configurable interface without preprocessed chan-
nels (as a plain PCM interface) nothing needs to be done at this step. For configuring CFl as

- SLD interface or
- IOM2 interface

the preprocessed channsis need to be programmed. Sdoaing.OMDR: OMS1, OMS0O = 10
this procedure Is speeded up, since the memory access time is reduced to max. 2.5 RCL
cycles from the standard max. 9.5 RCL cycles in normal operation mode (OMDR: OMS1,
OMSO = 11).

o2
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The tables 3.2 and 3.3 show the values to be programmed to MADR, MAAR and MACR for

these applications.

Function MACR MAAR MADR
Transmit time siot 2 port 0 7Ar 10H XVAL
Transmit timesiot 3 port 0 78n 3" FFH
Transmit timesiot 2 port 1 TAH 2m XVAL
Trangmh timpsiot 3 port 1 781 134 FFn
Transmit timesiot 2 port 2 TAH 144 XVAL
Transmit timesiot 3 port 2 78u 151 FFu
Transmit timesglot 2 port3 TAH 161 XVAL
Transmit time slot 3 port 3 7Bx 174 FFu
Transmit timesiot 2 port 4 TAn 181 XVAL
Transmit time slot 3 port 4 B 19n FFu
Trangsmit timesiot 2 ports TAH 1Ax XVAL
Transmit  time siot 3 port 5 7B 1B FFu
Transmit timeslot 2 port6 TAM 1Cx XVAL
Transmit timesiot 3 port6 (- 10w FFn
Transmit  time siot 2 pont 7 TAH 1Ex XVAL
Transmit  time slot 3 port 7 784 1Fm FFn
Receive timeslot € pont 0 7Bn BOH RVAL
Receive  time slot 7 port 0 7BM Bin FFu
Receive timeslot 6 port 1 7B B2n RVAL
Receive  time slot 7 port 1 781 B3n FFu
Receive  time slot 6 port 2 78w B4n RVAL
Receive time siot 7 port 2 7BH B5n FFr
Receive timesiot € pont 3 7B~ B6H RVAL
Receive time siot 7 port 3 781 B7H FFH
Receive  time siot € port 4 781 Ba~ RVAL
Receive  time siot 7 pont 4 78w BO~ FFH
Receive time slot 6 port 5 7Bm BA~ RVAL
Receive  time siot 7 pont 5 781 BB~ FFH
Receive timesiot 6 port6 7B BCH RVAL
Receive time slot 7 port6 B+ BD~ FFH
Receive timesiot 6 port7 7Bn BEN RVAL
Receive  time slot 7 port 7 7Bw BFn FFn

Tab.3.2: Inktialization of the Preprocessed Channels in the CM in a 8 channel SL.D Confi-

guration

/4
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Function MACR MAAR MADR
Transmit timeslot 2 port 0 78/7AH 08+ Xval
Transmit timesiot 3 port 0 78+ 09+ FFr
Transmit timeslot 2 port 1 78/7AH O0AH Xval
Transmit timesiot 3 port 1 78+ 0Bn FFH
Transmit timesiot 2 port 2 7877AH 0Cw Xva!
Transmit timesiot 3 port 2 78u4 0DwH FFn
Transmit timesiot 2 port3 78/7AH OEw Xval
Transmit timesiot 3 pont 3 781 OFwn FFu
Transmit timesiot 6 port 0 78/7Ax 181 Xval
Transmit timesiot 7 port 0 7B 194 FFu
Trangmit timesiot 6 port 1 78/7AH 1AN Xvat
Transmit timesiot 7 port 1 7Bu 1Bu FFu
Transmit timesiot € port 2 78/7AN 1CH Xval
Transmit timesiot 7 port 2 78K 1Dn FFu
Transmit timesiot & port 3 T8H/7TAH 1En Xval
Transmit timesiot 7 pont3 78u 1Fu FFun
Transmit  time siot 10 pont0 78/7Ax 284 Xval
Transmit  time siot 11 pont0 78w 29H FFH
Transmit time siot 10 portt 78/7AK 2AH Xval
Transmit  time siot 1 port 1 7Bw 2Bn FFu
Transmit timeslot 10 pon2 TBH/7AH 2CH Xval
Transmit time slot 11 port 2 7B 2D+ FFu
Transmit  time siot 10 pon3 78/7AH 2Ew Xval
Transmit time siot 11 portd 7BnH 2Fn FFu
Transmit time siot 14 pono0 78/7AH 3BH Xval
Transmit  time siot 15 pon0 78+ 39+ FFn
Transmit  time siot 14 porti 781/7AH 3AH Xval
Transmit timeslot 15 pon1 78w 3BH FFn
Transmit timesiot 14 port2 78/7An CH Xva!
Transmit timeslot 15 pon2 7Bn1 3D FFu
Transmit  time slot 14 pon3 78/7AH 3EnH Xval
Transmit  time siot 15 pon3d 7Bn 3FnH FFr

— ﬁL_____T_____

Transmit time slot 18 pon0 78/7AH 484 Xval
Transmit timesiot 19 pon0 7BH 494 . FFu
Transmit  time slot 18 pornt1 78/7AR 4AH Xval
Transmit  time siot 19 port1 7B+ 4Bn FFu
Transmit timesiot 18 pon2 78/7AH ACH Xval
Transmit  time siot 19 pon2 7Bm 4Dn FFn
Transmit timesiot 18 por3d 78/7AK 4EH Xval
Transmit timeslot 19 port3 78w 4FpH FFn
Transmit timesiot 22 pontQ 78/7AH 58n1 Xval
Transmit timesiot 23 port0 - 89 FFu
Transmit timesiot 22 porti 78/7AH SAH XVal
Transmit timeslot 23 port1 78n 58m FFu
Transmit timeslot 22 port2 78/7A1 " 5CH Xval
Transmit timesiot 23 pon2 781 5DH FFr
Transmit tmeslot 22 portd T8/TAH BEn Xval
Transmit timesiot 23 port3d 784 SFu FFr
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Function MACR MAAR MADR
Transmit timeslot 26 pono 78/7AH 68H Xva!
Transmit timeslot 27 pono 7B~ 69+ FF
Transmit  time slot 26 porti 78/7AH 6AH XVal
Transmit timesiot 27 port 1 7Bn 6B FFu
Transmit  time slot 26 pon2 78/7ANH 6CnH Xval
Transmit timeslot 27 pon2 781 6Dn FFr
Transmit timesiot 26 pon3 78/7AK 6En XVal
Trangmit timesiot 27 pon3 y - 6Fn FFu
Transmhi timesiot 30 pond 78/7AH 781 XVal
Transmit timesiot 31 pont0 7Bm 70k FFu
Transmit  time sict 30 portt 78/7An TAx XVai
Transmit timesiot 31 portt 7Bu 81 FFu
Transmit timesiot 30 pont2 78/7A 7CwH Xval
Trangsmit timesiot 31 pon2 7BH 7Dn FFu
Transmit timesiot 30 pon3 78/7AH 7En Xval
Transmit timeslot 31 pont3 -V 7Fn FFH
Receive timeslot 2 port 0 781/7AH 88+ FFu
Receive time siot 3 port 0 T0n/7AH 89 FFw
Receive time siot 2 port 1 78H/7AK 8AK FFu
Receive  time siot 3 port1 TO0R/7AH 8B FFu
Receive timeslot 2 port 2 781/7AH 8CH FFH
Receive  time siot 3 port 2 T0W/7AH 8D~ FFu
Receive timeslot 2 port 3 781/7AH 8Ew - FFw
Receive time siot 3 port3 701/7AH 8FH FFn
Receive time siot 6 port 0 78R/7AH 981 FF
Receive time slot 7 port 0 TOMT7AH 99 FFw
Receive timesiot 6 pont 1 78//7AH SAH FFu
Receive timesiot 7 port 1 70m/7AR 9B FFu
Receive timesiot 6 port 2 781/7AH oCw FFn
Receive  time siot 7 port 2 701/7AK oDw FFn
Receive timesiot 6 pon 3 78W/7AH SOEH FFH
Receive  time siot 7 pont 3 70/ 7AR 9F FFH
Recelve  time slot 10 port0 78H/7AK ABn FFn
Receive  time siot 11 port 0 70m/7AN A9 FFx
Receive  time siot 10 port1 781/7AH AAKN FFu
Receive  time slot i1 port1 701/7AH ABw FFH
Receive  time slot 10 port2 T8R/7AH ACH FFK
Receive  time slot 11 pont2 70/7AH ADn FFu
Receive time slot 10 pond 78n/7AR AEH FFu
Receive timeslot 11 pont3 70H/7AH AF FFu
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Function MACR MAAR MADR
Receive time slot 14 pont0 78WTANH B8n FFm
Receive time slot 1§ port0 T01/7AR Bow FFH
Receive timesiot 14 poni T8/ TAH BAW FFH
Receive time siot 15 port1 701/TAH BB FFH
Receive  time siot 14 pon2 781/7AR BCwn FFH
Receive time slot 1§ pont2 TOR/7TAH BOn FFu
Receive  time siot 14 pond T8W/7TAH BEwM FFH
Recsive timesiot 15 port3 T0M/7TAH BFN FFn
Receive timesiot 18 port0 781/7AH C8n FFu
Recelve timesiot 19 port0 70W/7AH Con FFu
Receive timesiot 18  port1 78+/7AK CAxH FFr
Recelve timesiot 19 port1 TOR/7AH CBn FFx
Receive timesiot 18 porn2 78/7AH CCn FFH
Receive timesiot 19 port2 T8/7AH CDn FFH
Receive timesiot 18 pond TOH/TAH CEn FFu
Receive timesiot 18 pon3d 78:/7TAH CFn FFu
Receive timesiot 22 pontOd 78H/7AH D8H FFu '
Receive timesiot 23 portD TOH/TAH D9 FFu
Receive timesiot 22 port1 781/7TAH DAH FFu
Receive timesiot 23  port? 70H/7AH DBnH FFu
Receive timeslot 22 pon2 78/7AH DCk FFH
Receive timesiot 23 porn2 70R/7AH DDr FFu
Receive timeslot 22 pon3d 78W/7AH DEH FFH
Receive timesiot 23 por3 70H/7AH DFw FFn
Receive timeslot 26 pon0 78/7AH E8H FFH
Receive timesiot 27 pont0 T0M/7AH E9wH FFn
Receive timesiot 26 port1 78w/TAH EAH " FFn
Receive  time slot 27 ponrtt 701/TAH EBnW FFx
Receive timesiot 26 port2 T8HTAH ECH FFr
Receive timeslot 27 port2 781 7AH EDH FFH
Receive  time slot 26 pond 701/ 7TAH EEn FFH
Receive timeslot 27 pon3d 781/ 7AH EFn FFK
Receive timesiot 30 ponO 70W/7AH F8n FFr
Receive timeslot 31  pono 78H/7AK Fon FFu
Receive timesiot 30 pon1 70R/7AH FAN FFn
Receive timesiot 31 port1 78+/7AN FBr FFu
Receive timesiot 30 pon2 70/ 7AR FCn FFH
Receive time siot 31 port 2 78/7AM FDn FFw
Receive timesiot 30 pon3d T0H/7TAH FEx FFH
Receive timesiot 31 pon3 781/7AH FFr FFH

Tab. 3.3:

Inltialization of the Preprocessed Channels in the CM for a 32 channel IOM2 Con-
figuration '

s
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Inltialization of the Tristate Field

Now the data memory tristate field should be Initialized so that alt PCM output channels are tri-
stated. To do this it is necessary to change to the normal operation mode by programming
OMOO0: OMS1, OMS0 = 11. Then

MADR = 00H

MACR = 68+
is programmed resutting in the reset of the complete tristate field within 1035 RCL periods.
Activating the EPIC

Finally the EPIC is brought into operation by switching the PCM interface and CFI from
standby to low impedance (OMDR: PSB = 1, OMDR: CSB = 1).

\
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DETAILED REGISTER DESCRIPTION

The following symbols are used throughout chapter 4

x... don'tcare
u... used to ensure the intended function

n... not used. it has to be set to logical O In write accesses but may be switched by the EPIC
to elther logical level in read accesses.

Grouplnegistor Access uP Interface Mode Reset | Register Content
Name | Wrke(WR) Value
Read(RD) | mux deminc
AD7..ADO A3..AORBS
PMOD | RDMWR 201 oW/t 00 | PCM Mode Register
PBNR | RDWR 221 11/1 FF | PCM Bit Number
Register
PCM | POFD | RDMWR 24n 2n/1 00 | PCM Offset
Downstream Register
POFU | RDWR 26H 3w 00 | PCM Offset
Upstream Register
PCSR RDWR 28+ 41/1 00 PCM Clock Shift
Register
PICM | RDMWR 2AH 5H/1 - PCM input
Comparison
Mismatch Register
CMD1-| RDMR 2CH 61/ 00 | CFl Mode Register 1
CMD2 | RDMWR 2En W/ 00 CFi Mode Register 2
CFl CBNR | RDWR 30H Br/1 FF | CFi Bit Number
Register
CTAR | RD/WR 32 9n/1 00 | CFiTime Siot
Adijustment Register
CBSR | RDMWR 34n AW/t 00 CFi Bit Shift Register
CSCR | RDMWR 36+ Br/t 00 CFl Subchannel
Register
MACR | RDMWR 00w or/0 - Memory Access
Controt Register
MAR MAAR | RD/WR 02m w0 . Memory Access
Address Register
MADR | RDMWR Odn 21/0 - Memory Access
"1 Data Register




EPIC Technical Manual 8/88

Group|Register| Access wP interface Mode Reset | Register Content
Name | Write(WR) Value
Read(RD) mux. demux.
AD7..ADO A3..AO/RBS
STDA RDMWR 06+ 3n0 - Synchron Transter
Data Register A
S$TDB RDWR 08w 41/0 - Synchron Transter
Data Register B
SARA RDWHR 0AH SHO - Synchron Transfer
Receive Address
Register A
STR SARB RD/WR 0Cw 61/0 - Synchron Transfer
Receive Address
Register B
SAXA RD/WR OEx W0 - Synchron Transfer
Transmit Address
Register A
SAXB RD/WR 10m 8H/0 - Synchron Transfer
Transmit Address
Register B
STCR RD/WR 12m /0 00 Synchron Transfer
: Control Register
MFAIR RD 144 Ar/D Undef. | MF Channel Active
indication Register
MFCH | MFSAR WR 144 AW/0 Undef. | MF Channel
Subscriber Address
Register
MFFIFO| RDMWR 164 BW/O Empty| MF Channe! FIFO
CAFIFO RD 184 Cwo Validity| Signalling Channel
0 FIFO
TIMR WR 18m Cn/0 00 | Timer Register
STAR RD 1AH Ow/0 05 | Status Register
SCR | CMDR WR 1AH Dw/0 00 | Command Register
ISTA RD 1CH Eno 00 interrupt Status
Register
MASK WR 1CH En/0 00 Mask Register
OMDR RD/WR 1EW/3EN Fr/X 00 Operation Mode
Register
VNSR RD 3AH D1 Version Number
Register
Tab. 4.1:  Register Set

Note: in the multiplexed P interface mode ADQ is not used for address coding.

%7
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PCM Interface (PCM) Registers

PCM Mode Register (PMOD)

Access in the multiplexed P interface mode: Read or write, address: 20H
Access in a demultipiexed P interface mode: Read or write, address OH, OMDR:RBS = 1

Reset value: 00H
b7 bt
PMD1 PMDO PCR PSM AIS1 AlSO AC1 AICO

PMD1...PMDO ...

PCR...

PSM ...

AIS1..AISO ...

PCM Mode 1 and O; these bits define the PCM mode according to table 4.2.
The ports used in the selected PCM mode are stated in tabie 4.3.

PMDA

PMDO

PCM Mode

Port Count

Data
Rate
[kbps)
min max

Data Rate
Stepping
[kbps]

-~

256 2048
512 4096
1024 8192

16
32

Tab. 4.2

Modes at the PCM Interface

PCM Clock Rate; a logical 0 selects the PCM interface for single clock rate
operation, a logical 1 for double clock rate operation. In singie clock rate ope-
ration, the PCM interface of the EPIC is supplied with clock and cata of the
same frequency; in double clock rate operation the clock frequency is twice
the data frequency. in PCM mode 2,0nly single clock rate operation is feasa-
ble.

PCM Synchronization Mode; the rising edge of the PFS signal synchronizes
the PCM frame. The PFS signal is evaluated with the rising clock edge
(logical 1) or with the faliing clock edge (logical 0). Also refer to figure 4.1.

Altlernative Input Selection 1 and 0; these bits determine the relationship
between the physical pins and the logical port numbers used to program the
switching function of the EPIC, as shown in table 4.3.
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Tab. 4.3:

PCM Pin Configuration

Note: The TSC pins output either information about the validity of the relevant TxD output
(VAL, active low) or the content of the respective AlS bit.

Fig. 4.1:

s

T O

N S T ) S0 S SR S I

Conditans.
W m"l\lll\lll\\l\\\\l\\\\\l\\“\“\\\\\\\\\\\“\\\\l\\\\\\I\\\\\\\\\\\I PNOD PIu=0

LRI ALY swon egme

i . PLSR PO, POFD
1o Y Y I S D S DT EED . w.
i ;
3‘; RaDoyg ’ 1 ? T 1 ‘l ’ 1 ’ ’ o, Fe,
;e 2D DB OO0 - -
wou | ? R T R O A wooxofey
. ] 4 S » X ) x W,
i Lt T ’ : T “ 1‘ 1 o, x 113
% o XY=y G e T
RaDmy 1 ? 1 ’ ' AL | fC,

Clocking.

AIC1..AICO ...

Upstream and Downstream Timing at the PCM Interface for Single and Double Rate

Setting AISO or AIS1 in PCM mode 0 may result in an undefined operational

behaviour and should therefore be avoided.

Alternative input Comparison 1 and 0; thess bits control the input comparison
tunction of the EPIC. 1t AIC1 is programmed to logical 1, the inputs of port 2
and 3 are compared in PCM mode 1 and 2. if AICO is programmed to
logical 1, the inputs of port 0 and 1 are compared in PCM mode 1. A logical 0

dis-ables the respective comparison function.

s
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Bit Number per PCM Frame (PBNR)

Access in the multiplexed P interface mode: Read or write, address: 22+
Access in a demultiplexed uP interface mode: Read or write, address 1H, OMDR:HABS = 1
Reset value: FFu

bit7 bit0

BNF7 BNF6 BNFS BNF4 BNF3 BNF2 BNF1 BNFO

BNF7..BNFO .. Bit Number per PCM Frame: these bits denote the number of bits constituing
a PCM frame -1. BNFO is the least significant bit, BNF7 the most significant bit.
in PCM mode 0 the EPIC expects the number of bits as programmed to
BNF7..BNFO, in PCM mode 1 twice and in PCM mode 2 four times this
number to be contained in one frame.

PCM Ofiset Downstream Register (POFD)

Access in the multiplexed uP interface mode: Read or write, address: 24n
Access in a demuftiplexed kP interface mode: Read or write, address 2+, OMDR:RBS = 1
Reset vaiue: 00w

bit 7 bit0

OFD$ OFD8 OFD7 OFD6 OFDS OFD4 OFD3 | OFD2

OFD9...OFD2 ... Ofiset Downstream bit 9...2; these bits together with PCSR:OFD1...0 determi-
ne the offset of the PCM downstream frame. The positive edge of PFS marks
the bit number in the downstream frame (BND) according to the following for-
mulas: (BND = 1: 1% bit in the frame).

PCM mode 0: BND = MOD2ss (170 + (OFD9..0FD2)g)
PCM mode 1: BND = MODsi2 (330 + (OFDS...OFD1)s)
PCM mode 2: BND = MOD1024 (650 + (OFDS...OFDO)8)

This behaviour is also shown in figure 4.2

The stated formulas are valid for a bit number count of 256, 512 or 1024 in
PCM mode 0,1 or 2, resepectively. For a lower bit number count the decimal
summands have to increased by the number of bits missing. E.g., for a frame
consisting of 24 time siots (PCM mode 0) OFD has to be programmed
10110000. Then the positive PFS edge mark bit 7 of time siot 0.



4.1.4.

EPIC Technical Manual 8/89

PCM Ofiset Upstream Register (POFU)

Access In the multiplexed P interface mode: Read or write, address: 26n
Access in a demuttiplexed P interface mode: Read or write, address 34. OMDR:RBS = 1
Reset value: 00+

b7 bit0

OFU9 OFU8 OFU7 OFU§ OFUs OFU4 OFU3 OFL2

OFU7..0FUD ... Offset upstream bits 9...2; these bits together with PCSR:OFU1...OFU0 deter-
mine the offset of the PCM upstream frame. The positive PFS edge marks the
bit number In the upstream frame (BNU) according to the foliowing formulas
(BNU = 1: 1% bitin frame)

PCM mode 0: MOD2ss (BNUp + 23) = (OFUS..OFU2)s
PCM mode 1: MODsi1z (BNUp + 47) = (OFUS...OFU1)a
PCM mode 2: MOD1024 (BNUp + 95) = (OFUS...OFUO)s

This behaviour is also shown in figure 4.2

PCM Clock Shift Register (PCSR)

Access in the multiplexed P interface mode: Read or write, address: 28+ :
Access in a demuttiplexed .P interface mode: Read or write, address 4+, OMDR:RBS = 1
Reset value: 00K

bit 7 bitd

0 OFD1 OFDO DRE 0 OFU1 OFU0 URE

OFD1...0FD0 ... Ofiset downstream bits 1...0; see POFD register. In PCM mode 0, both bits
and in PCM mode 1, OFDO need 10 be fixed to logical 0.

DRE ... Downstream rising edge; the PCM data is sampied with the rising edge
(DRE = 1) or the falling edige (DRE = 0) of PCL, as shown in figure 4.1.

OFU1..OFUO... Offset upstream bhts 1...0; see POFU register. In PCM mode 0, both bits and in
PCM mode 1, OFUO0 need to be fixed to logical 0

URE ... Upstream rising edge; the PCM data is transmitted with the rising edge
(URE = 1) or the talling edge {URE = 0) of PCL. as shown infigure 4.1.

2
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Fig. 4.2:

PCM Interface Framing Oftset

PCM Input Comparison Mismatch (PICM)

Access in the multiplexed P interface mode: Read, address: 2AH
Access in a demultiplexed pP interface mode: Read or write, address 5+, OMDR:RBS = 1

bit 7

bit 0
IPN TSN6 TSNS TSN4 TSN3 TSN2 TSN1 TSNO
IPN ... Input Pair Number; this bit denotes the pair of ports, whers a bit mismatch of
the inputs occured. A logical 0 indicates a mismatch between ports 0 and 1, a
logical 1 between ports 2 and 3.
TSNS..TSNO.. These bits contain information, when a mismatch occured as can be seen

from table 4.4.
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PCM Mode Time Siot Identification Bit identification

2 TSNE.TSNO + 8 -

1 TSNE..TSN1 + 4 TSNO = 1: bits 0...3
TSNO = 0 : bits 4...7

(1] TSN6..TSN2 + 2 TSN1..TSND = 11: bits 0...1
TSN1.TSNO = 10:blits 2...3
TSN1.TSNO = 01: bits 4.5
TSN1.TSNO = 00 : bits 6...7

Tab. 4.4:  Identification of the Differing PCM Data

Q
Q
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Configurable Interface Registers (CFl)

Configurable Interface Mode Register 1 (CMD1)

Access in the multipiexed P interface mode: Read or write, address: 2CK
Access in a demultiplexed uP interface mode: Read or write, address 6+, OMDR.RBS = 1
Reset value: 00K

bit 7 bit 0
Ccss CSM CsP1 CsPo CMD1 CMDO Cis1 ciso
css ... Clock Source Selection: A logical 0 selects PCL as clock and PFS as framing

source for the configurable interface. Ciock and framing signals derived from
these sources are output at the DCL and FSC pins (OMDR:CSB = 1). A logical
1 selects DCL as clock and FSC as framing signal source for the configurable
interface.

CSM ... Configurable Interface Synchronization Mode; the posttive FSC transition syn-
chronizes the CF! frame. The FSC signal is evaluated at every positive clock
slope (iogical 1) or at every negative clock siope (logical 0). if CSS=0is se-
lected CSM should be programmed identical to PMOD:PSM. Also refer to
figure 4.5.

CSP1..CSPO.. Clock Source Prescaler 1,0; the clock source frequency is divided by the
values listed in the table below to obtain the device reference clock.

CSsP1 CSPO Prescalor Divisor
0 0 2
o] 1 1.5
1 0 1
1 1 Not Allowed

Tab. 4.5: Prescalor Divisors

%
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CMD10... CFl Mode 1,0; these bits define the CFI mode according 10 tabie 4.6.
CMD1 | CMDO | CFIMode | Port Count/ | Data Necessary Possible
device setup | Rate (DR) Reference DCL
fkbps]) Clock (RCL) Output
OR=actua! | Frequencies
min  max data rate
1 1 3 8 bidir 128 1024 4*DR DR, 2*DR
0 0 0 4 dupiex 128 2048 2*DR DR, 2*DR
0 1 1 2 duplex 128 4096 DR DR
1 0 2 1 duplex 128 8182 DR DR
Tab.4.8: Configurable interface Modes
CIS1,0... CFI altemnative input selection; these bits determine the relationship between
the physical pins and the logical port numbers used to program the switching
function of the EPIC, as shown in table 4.7.
cr jooo pwo 001 [+ V]| pD2 Du2 D03 DUl
Mode
o |outo wo om M ouT2 IN2 ouUT3 N3
1 OUTD INO(CISO=0) ouT1 N1{CIS1=0) tristate  INO(C!SO= 1) [ tristate  IN1(CISi=1)
2 OUT  IN(CISO=D) visiate  not actve tistate IN(CISO=1) ] tristate not acuve
3 Te /o7 Vo1 vos vo2  voe o3 vor
Tab.4.7:  CFI Pin Configuration

Configurable Interface Mode Register 2 (CMD2)

Access in the multiplexed P interface mode: Read or write, address: 2Ex
Access in a demultiplexed P interface mode: Read or write, address 7+, OMDR:RBS = 1
Reset value: 00H

bt 7 bk o
FC2 FC1 FCo cocC CXF CRR CBN9 CBNS
FC2..FCO ... Framing Output Control; for CMD1:CSS = 0 and OMDR:CSB = 0, these bits

determine the type of generated CFi framing signal according to figure 4.3.
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FSC Framing Signal Generation

Table 4.8 states the main applications, the different selections are used in.

FC2 FCi FCO FC Mode Main Applications

0 0 . 0 0 IOM 1 mux. mode

0 0 1 1 PCM mode

0 1. 0 2 PCM mode

0 1 1 3 IOM 2

1 4} 0 4 21SAC-S per SLD Pont

1 0 1 5 reserved

1 1 0 6 IOM 2 or bidirectional applications

1 1 1 7 software timed multiplexed applcations
Tab. 4.8:  Applications of the Framing Control Modes

The FSC signa! in FC mode 7 for software timed muttiplexed applications is
derived from the FC modes 3 and 6. As shown in figure 4.4, setting
CMDR:ST1 starts & cyclic multipiexing process. its period is defined by the
content of TIMR. After sach of these periods the EPIC issues one FSC pulse of
FC mode. 3, in all other frames the framing pulse of FC mode 6. Figure 4.4
shows this behaviour, assuming TIMR.TVALS..TVALO = 0000010 and CF!
mode 0.

oz
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frame
t n g+l n+2, 043, n4+4,n+5, 046,047 ,n+8,

o n 1 1 7 Jn |

1 Timer storted

Fig. 4.4:  FSC output signal in FSC mode 7

cocC ... Clock Output Control for CMD1:CSS = 0; & logical 1 selects the EPIC to
output a DCL clock signal with a frequency of twice the CF1 data rate (double
rate clock, CFl modes 0 and 3 only), a logical 0 produces a single rate ciock.
Also see figure 4.5.

t 1
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Prescdlor Devislor 1
B

Prescelor Dovislor 1.8

Presosler Oovialer 2

Fig. 4.5:  Data Clock and Reference Clock for the different Prescaior Divisors at the CF!.

s7



4.2.3.

4.2.4.

EPIC Technical Manua! 8/89

CxXF... CFl Transmit on Falling Edge; CFl data is transmitted with the rising edge
(CXF = 0) or falling edge (CXF = 1) of the reference clock, as shown in
figure 4.5.

CRR ... CFl Receive on Rising Edge; CF! data is sampled with the falling (CRR = Q) or

rising edge (CRR = 1) of the reference ciock (see figure 4.6}. In CFl mote 3,
CRR has 10 be set to logical 0.

CBN9..CBNS... CFl Bit Number 9..8; these bits together with CBNR:CBN7..0 hold the
number of bits per CFi frame (see CBNR).

Configurable Interface Bit Number Register (CBNR)

Access in the muttipiexed P Interface mode: Read or write, address: 30+
Access In a demuttiplexed uP interface mode: Read or write, address 8+, OMDR:RBS = 1
Reset value: FFH

bit7 bit 0

CBN7 CBN6 CBNS CBN4 CBN3 CBN2 CBN1 CBNO Jl

CBN7..CBNO ... CFI Bit Number 7...0; together with CMD2:CBN9,CBNB, these bits hold the bit
count of 8 CFi frame minus 1 bit. CBNG is the most, CBNO the least significant
bit. E.g., setting CBNS...CBNO to 3FFu, the CF| frame consists of 1024 bits.

Configurable Interface Time Siot Adjustment Register (CTAR)

Access in the multiplexed uP interface mode: Read or write, address: 32w
Access in a demultiplexed P interface mode: Read or write, address SH. OMDR:RBS = 1
Reset value: 00+

bit 7 bit 0

0 TSN6 TSNS TSN4 TSN3 TSN2 TSNt TSNO

TSNG..TSNO... Time Slot Number; the framing signal at the configurable interface marks the
downstream time slot numbered according to below formula, ¥ FSC is used
s input 10 the device (i. 8. CMD1: CSS = 1):

Time siot Number Downstream = (TSN6..TSNO - 10)8

Also refer to figure 4.6
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Configurable Interface Bit Shift Register (CBSR)

Access in the multiplexed P interface mode: Read or write, address: 34u
Access in a demultiplexed P interface mode: Read or write, address Ax, OMDR:RBS = 1
Reset value: 00w

bit 7 bit 0

0 CDs2 CDs1 Coso cusa cus2 Ccus1 cuso

CDS$2..CDS0... CFl Downstream Bit Shift 2...0; the framing signal at the configurable interface
marks the bit numbered according to the following formula. If CBSR:
CUS(3:0) = OH, it also marks the bit number upstream:

Bit Number Downstream (Upstream) = (111 - CDS2...CDS0)e
This behaviour can also be seen in figure 4.6

CUS3..CUS0 ... CFI Upstream Bit Shift 3..0; using these bits the upstream frame may be
shifted by up to 15 clock steps relative to the downstream frame. Thus ft is
also shifted relative to the CFi-Framesynchronization Signal in both modes of
clock source selection (CMD1:CSS). Figure 4.7 outlines this function.

RS ML LI Ly LI L) cb2  cBSR
(117} D GED GRS GED GED IS G GED b GmD ams (N Y

CTT2NE S S A D S O S B B S W
720 B S A O A A O R O Xy
T2 R R R A A R D R T S 2y
T2 S I R R A A R L 3y
CTTZ0 S S R S D R D R B B RS x4y
. TT 0 N U R R R A R 2 R B B Y 5y
T S A R D O D D I O 6
T2 N S S R R D U A B B X7y
72NN S A D D O A D B By
CTT20 B A S N AR T T O B B O 9,
7720 S S S R I R 2 D B S XAy
17200 S A A I LU A A R B B U B,
LTSS S S A R A O O O B I xCyy
TR D U S S U D S S S SN S O 0y,

Fig.4.7.:  CFl Upstream Bit Shifting
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Configurable Interface Subchanne! Register (CSCR)

Access in the multipiexed uP interface mode: Read or write, address: 36+
Access in a demultiplexed P interface mode: Read or write, address B+, OMDR:RBS = 1
Reset value: 00+

bit 7 bit 0

$C31 s$C30 sC21 §C20 SC1 sCi10 $Co1 $C00

SC#1..SC#0... Subchannel Control for the iogical Port #:thess bits select the subtime slot
position of the CFi Port No. # to be handied according to the CM entries.

Only one channel may be mapped to one CFl tims siot.

E.g.. programming SCO01, SCOOQ to 00, 16 kbps channels consisting of the bits
6 and 7 of an 8 bit time slot, 32 kbps time slots consisting of the bits 4 and 7 of
an 8 bit time slot or a full 64 kbps time siots may be handied at the CFl port 0.

SC#1 SC#0 Data Rate
64 kbps 32 kbps 16kbps
1 1 0..7 0.3 0.1
1 0 0.7 4.7 2.3
0 1 0..7 0..3 4.5
0 0 0.7 4.7 6.7

Tab.4.9:  CFl Subchannel Assignements

For the CFi modes 2 and 1 the following restrictions apply:

CFimode2: SC31 = SC21 = SC11 = SCO1;
SC30 = SC20 = SC10 = SCO0;
CFimode1: SC31 = SC11;
$C30 = SC10;
$C21 = SCo1;
SC20 = SCO00;

in CF1 mode 3, SC31 and SC30 control the ports 3 and 7, SC21 and SC20

ports 2 and 6, SC11 and SC10 ports 1 and § and SC0O0 and SCO1 ports 0
and 4.

&
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Memory Access Registers (MAR)

The memory access registers are used to

- directly access the data memory

- directly access the control memory
- program the switching function

- select the signaliing application

 One of these specific functions is selected by programming the memory access control register.

The address of the memory encodes the time slot and logical port numbers, the data memory ad- .
dresses (tabie 4.16) for the channels at the PCM interface, the control memory addresses (table
4.17) for the channels of CFl.

The EPIC performs a memory access specified by the actual content of the three memory access
registers following every write operation at MACR. This access takes at most 9.5 reference ciock
cycles.

Memory Access Control Register (MACR)

Access in the multiplexed uP interfface mode: Read and write, address: 00w
Access in a demultiplexed uP interface mode: Read or write, address On. OMDR:RBS = 0
A write access to this register initiates the memory access.

bit7 bit0
aws | mocas | mocz | moer | Mocor | cmcz | cmer CMCO
CMC3
RWS ... Read/Write Select; a logical 1 selects the EPIC for & read, & logical 0 for a

write operation on the control or data memories.

MOC3...MOC0 ... Memory Operation Code; identifies type and destination of the memory ope-
ration according to the below tables.

2228
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PCM interface Data Rate and Subchanne! Selection Idie Codes

Transferred Bits Channel Bandwith

MOC3 MOC2 MOC1 MDCO

0 0 o] 0 . -

0 o] 0 1 Bits 7.0 64 kbps

0 0 1 1 Bits 7.4 32 kbps

0 0 1 0 Bits 3..0 32 kbps

0 1 1 1 Bits 7.6 © 18 kbps

0 1 1 0 Bits 5.4 18 kbps

0 1 0 1 Bits 3.2 16 kbps

0 1 (4] 0 Bits 1.0 18 kbps

Tab. 4.10: Codes for the Selection of the PCM Channet Bandwidth and Subchannet Position

Using thess codes in write accesses the MADR content is transferred to the data memory subject
10 the subchanne! selection (e.g. PCM idle code programming). The code 0010 transfers
MADR:MD3...MDO to the data memory. Thess bits will then be output at the PCM interface in the
bit 3...bit 0 postitions of the chosen time slot (MAAR).

In read accesses the complete data memory location content will be copied to MADR for all these
codes.

Tristate Codes
Function
MOC3 MOC2 MOCt1 MOCo
1 1 0 0 Single Channel Tristate Control
1 1 o’ 1 Tristate Control Reset

Tab. 4.11: Tristate Codes

Programming one of these codes, MADR:MD3...MDO is copied to a selected posttion (1100) or all
positions (1101) of the upstream data memory tristate field. MD3 controls the PCM interface tri-
state function of the bits 7...6, MD2 of bits 5...4, MD1 of bits 3...2 and MDO of bits 1...0 (high impe-
dance = 0, low iImpedance = 1).

Resetting the complete DM tristate fieid takes 1035 reference clock periods.

&s
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CM Codes
MOC Transferred Bits Function
3 2 1 0
1 0 o] 1 MADR:MD?7..MDO Control Memory Access
1 1 1 X | MADR:MD7..MDO,MACR:CMC3..CMCO | see text

Tab. 4.12: CM Codes

These codes are used to enter or retrieve information to or from a CM jocation. Either the 8 bits of
MADR (1001) ot these 8 bits pius the 4 bits of MACR:CMC3...CMCO (111x) are written to the CM.

The code 1001 is used to write/read data toffrom the 8 bit data field of the addressed CM location.
it may be used to enter a CF! idle code. 64 kbps is the only possible CFl idie code bandwidth.

The code 111x is applicable to program & connection or the signaling function of the EPIC with
one memory access. To program a connection, MADR contains the PCM interface channe!,
MAAR the CFI channe! and MACR: CMC3 ... 0 the channe! bandwidth control information. (A
second memory access may be necessary to change the tristate functionality at the PCM

highway). To program the signaling function of the device MACR: CMC3 ... 0 control the signaling
scheme as outlined below.

In read accesses the 4 bits of the CM control field are read and stored in MADR: MD3 ... MDO.

CMC3..CMCo Control Memory Code; these bits may only be used ¥ 111 is selected for
MOC3 ... MOC1. in this case bit 3 of MACR is CMC3. CMC3 ... CMCo are
entered to the control memory code field after the MACR access. They control
‘the PCM channe! bandwith and subchannel posttion as well as the signaling
function of the EPIC as described below.

if MOC3 ... MOC1 is not selected 111, CMC2 ... CMCO have to be selected
000. For read operations with MOC3 ... MOCt = 111, CMC3 ... CMCO need to
be fixed to logical 0.

&’
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PCM interface Subchanne! Selection Codes

Transferred Bits Channel Bangwith

CMC3 CMC2 CMCi1  CMCo

0 0 o} 0 - -

0 o] 0 1 Bits 7.0 64 kbps

0 0 1 1 Bits 7.4 32 kbps

0 0 1 0 Bits 3.0 : 32 kbps

0 1 1 1 Bits 7.6 16 kbps

(o] 1 1 0 Bits 5.4 16 kbps

0 1 0 1 Bits 3.2 16 kbps

0 1 0 0 Bits 1.0 16 kbps

Tab. 4.13: Codes for the Selection of the PCM Interface Subchannels

The selected code Is transferred to a CM code field position selected by MAAR. During the swit-
ching operation the code then controls the bandwith and subtime siot position at the PCM interfa-

ce on a per channel basis. Thus more than one CFl subtime slot can be mapped to one PCM time
siot.

Programming the loopable unassigned code (0000) for an upstream connection, the cofrespon-
ding upstream data memory location is not written during switching operation (unassigned
channel). in downstream connections, however, the location is read, but not output at the CFI
and, thus, can be used to establish loops.

CFi Codes
CMC3 CMC2 CMC1  CMCo Transferred Bits
1 0 1 1 CS Channel
1 0 1 0 CS Channel
1 o] o] 0 CS Channel
1 0 o] 1 CS Channel,
uP channel setup

Tab.4.14: CFi Codes

For a description of the CS Channel Function pisase refer to the following pages.

The CMC3..CMCO = 1001 choise is aiso used for accessing a 64 kbps CFi Channel. In this case
the CM data field entry is coded by the CM locations address according 1o table 4.18. Thus e.g. a
CFi idle channel may be set up , or CFl data may be read via the P interface.
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S Codes

The CS codes control the CS channel (Control channel in 1OM applications, Signaling channel in
SLD applications). To activate the EPICs signaling handling tunction, two CFl codes per SLA
(Subscriber line access) are programmed to two consecutive CM code field positions starting
with the even address. These two positions map to the preprocessed time siots, e.g. the Monitor
and Controt channels in IOM configuration or the Feature Control and Signaling channels in SLD
configuration. The signaling schemes defined by these codes are explained in the figures 4.15
and 4.16 for the upstream and downstream directions. }

The signaling schemes may be programmed to the SLAs independently from one another.

‘eg ctcoy IV

Apphcation CM Entries Output of the Configuradie Interfoze |
) !
Scheme Agoress | Code Bits |Dote bits 1o Seng Preprocessec Chonneis |
Decentrgt D Cnonner | Even s A ol memmmmmlcﬁ [, mm‘ \
i img - O v i 1 l
1 wongdimg Oc¢a :::'___! m Monitor Chomne | Contro Chonne ; :
! ! ,._4( ! |
" Cemtrs T Ceonne o Even ! Ty % i M ASILERS l Y
meneng Coo E“-“;, e , _ﬂ%{ iuom!ov Crenne  Contro Thanne
. l H N
‘ ; | i i :
: £ B | Cver | e — ¢ — ! Irm e o - - - 2 -~
B : X ! | . :
: bl v Cee g ‘ o - . o = Iuomc' Cre~me ~ Contrx Theone

Pee i Ever ' xR l r T ] i lnnn-w--n-rnl [{d 1
i ‘
! ame pa | Oee i —— b )
S3ners i oc < ; tl Riveo zuronooo | l Feature Contro . Signoung
o3 o | ‘ | cronne I chonne
. ! i
i

Tab. 4.15; Programming the CM for Downstream Signaling Handling
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Application CM Entries input from the Configurable interfoce

Scheme Addrems | Code Bits |Dato Bits to Reod) Preprocessed Chonnels
Prowvs 0 Gos | £ | CITETIIN | OCSZID mmmm

. os | CIEIETE) | CONIMINIEIXIXIXI Mk O | Conirel Gt
o © et | B | CETETRITED <,

oot {BN SPamde || (PN gharnal ] teter Chamel | Covirst vl

s twn | O | G SEalXIX - mmm
("“",_,,",,, o4 | OnmIm Menher Charve | Cantrel et
Sdrectiond b | gmrm mmmm e n

il o | T | OO | | rertre covw | sgnemng
(as SLD) chaval prose

Tab. 4.16: Programming the CM for Upstream Signaling MHangling

LEGEND
m..
cos ..

Ch..

SIG ...

Value ...

these bits are treated by the monitor handler

the output resistence of these bits is determined by OMDR:COS

‘these bits are exchanged between the CFl inJoutput and the CM. A change of

the CA bits in upstream direction causes an interrupt (ISTA:SFl). The location
of the change is stored in CSFIFO.

This D channel information is switched to and from the PCM interface. The
PCM time siot and subtime slot positions are defined by the pointer and the
code field entry residing in the odd CM entry of the respective SLA.

these bits are included in the CF! data stream from the CM.

these bits are extracted from the CFl upstream data. The value which occured
In the last frame is stored in the actual value bits of the even address CM loca-
tion, the stable value in the CM location of the odd address. The stable value
Is found impiementing the double last look aigorithm: A new value must
reoccur after the double last look period programmed in TIMR to become a

stable value. A new stable value causes an interrupt (ISTA:SF1, location in
SFIFQ).

&~
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Access in the multipiexed P interface mode: Read or write, address: 02w
Access in a demultiplexed ,.P interface mode: Read or write, address 1x, OMDR:RBS = 0

bt 7

bit 0

uD MAS

MAS MA4 MA3

MA2 MA1 MAQ

This register butfers the P address 10 the CM or DM. In DM accesses the address encodes the

. time siot and pont of the PCM interface, in CM accesses of the CF! interface.

um... For both CM and DM accesses. the U/D bit being programmed as logical 0 -
seiects the downstream direction in the specific memory, 8 logical 1 selects
the upstream direction.

MAG..MAO... The time siot to be handled is programmed to the EPIC via the time siot

number bits according to the tables 4.17 and 4.18. In all modes, the MAE bit is

the most significant, the MAO bit the least significant time slot number bit.

The logical port numbers used for programming may be looked up in the
tables 4.3 and 4.7 for the PCM ports and for the IOM ports. The bidirectional
pin and logical port numbers match.

Data Memory Address

PCM Mode 2 BrU/D | Direction Selection
. Bit MAG to MAD Time Slot Number

PCM Mode 1 Bit UD Direction Selection

Bit MAS to MA3, MA1, MAD Time Slot Number

Bit MA2 Logical PCM Port Number
PCM Mode 0 Bt UD Direction Selection

Bit MAB to MA3, MAD Time Siot Number

Bit MA2 to MA1 Logical PCM Port Number

Tab. 4.17: Programming PCM ports and time slots for the Data Memory

o)
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Corntrol Memory Address

CFl Mode 2 BrU/D Direction Selection

Bit MAG to MAD Time Siot Number
CFl Mode 1 Bit UD Direction Selection

Bit MAS to MA3, MA2, MAQ Time Stot Number

Bit MA1 Logica! IOM Port Number
CFi Mode 0 BruUD Direction Selection

Bit MAS to MA3, MAD Time Siot Number

Bit MA2 to MA1 Logical IOM Port Number
CFl Mode 3 BrUD Direction Selection

Bit MAS 10 MA4, MAD Time Siot Number

Bit MA3 to MA1 Logica! Bidirectional

Port Number

Tab. 4.18: Programming CFl ponts and time siots for the Control Memory

Memory Access Data Register (MADR)

Access in the mu'.ti;;lexed uP interface mode: Read or write, address: 04w
Access in a demuitiplexed P interface mode: Read or write, address 2+, OMDR:RBS = 0

bit 7

"~ bit0

MD?7 MDs

MD5 MD4 MD3

MD2 MD1

MDO

This register butfers the uP data to the data and control memories.

&
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Synchron Transfer Registers

The synchron transfer period between the maskable synchron transfer overflow interrrupt
(ISTA:SOV, MASK:SOV) and the maskable synchron transfer interrrupt (ISTA:SIN, MASK:SIN) is
16 RCL periods per active synchron transfer channel.

Synchron Transfer Data Register A (STDA)

Access in the multipiexed P interface mode: Read or write, address: 06+
Access in a demuttiplexed P interface mode: Read or write, address 3w, OMDR:RBS = 0

bit 7 bit 0

MTDA? | MTDAS | MTDAS | MTDA4 | MTDA3 MTDA2 MTDA1 MTDAO

MTDA7..MTDAGO ....P Transfer Data for Channe! A; these bits are extracted by the EPIC from the
source data stream as specified in SARA and included into the destination
data stream at the location indicated by the SAXA content.

Synchron Transfer Data Register B (STDB)

Access in the muttiplexed . P interface mode: Write or read. address: 08u
Access in a demultiplexed P interface mode: Read or write, address 4w, OMDR:RBS =0

bit7 b0

MTB?7 MTBE MTBS MTB4 MTB3 MTB2 MTB1 MTBO

MTDB?7..MTDBO ....P Transfer Data for Channe! B; these bits are extracted from the source data
stream as specified in SARE end included into the destination data stream at
the location indicated by the SAXB content.

Synchron Transfer Receive Address Receive A (SARA)

Access in the muitiplexed .P interface mode: Read or write, address: OAx
Access in a demultipiexed P interface mode: Read or write, address 51, OMDR:RBS = 0

b7 bk 0

ISRA MTRAE | MTRAS MTRA1 MTRAD
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ISRA ... Interface Select Receive for Channel A; selects the PCM interface (logical 0)
or the configurable interface (logical 1) as source interface for the synchron
transfer channel A.

MTRAS..MTRAD ....P Transfer Receive for Channe! A; identifies the source port and time slot as
stated in table 4.17 and 4.18 for the PCM and CF! interfaces being selected by
ISRA, respectively.

Synchron Transfer Recelve Address Register B (SARB)

Access in the multiplexed P interface mods: Read or write, address: 0Cw
Access in a demuttiplexed P interface mode: Read or write, address 9+, OMDR:RBS = 0

b7 b0

ISRB MTRBE | MTRBS | MTRB4 | MTRB3 MTRB2 | MTRB1 MTRBO

I

ISRB ... interface Select Receive for Channel B; selects the PCM interface (logical 0}
or the configurable interface (logical 1) as source interface for the synchron
transter channel B.

MTRB6..MTRBO ....P Transfer Receive for Channel B; identifies the source port and time slot as
stated in table 4.17 and 4.18 for the PCM and CFl interfaces being selected by
ISRB, respectively.

Synchron Transfer Transmit Address Register A (SAXA)

Access in the mulﬂpiexed uP interface mode: Read or write, address: OE+

bit 7 bit 0

1ISXA MTXAE | MTXAS | MTXA4 MTXA3 MTXA2 MTXA1 MTXAD

ISXA ... Interface Select Transmit for Channel A; selects the PCM interface (iogical 0)
or the configurable interface (logicall) as target interface for the synchron
transfer channel A.

MTXAS..MTXAO ... .P Transfer Transmit for Channel A; identifies the destination port and time
siot as stated in tables 4.17 and 4.18, in the case the PCM and configurable in-
terfaces are selected, respectively. .

4
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Synchron Transfer Transmit Address Register B (SAXB)

Access in the multiplexed P interface mode: Read or write, address: 10
Access in a demultiplexed ,P interface mode: Read or write, address 84, OMDR:RBS = 0

bit 7 bit 0

ISXB MTXB6 | MTXBS | MTXB4 | MTXB3 MTXB2 MTXB1 MTXBO

ISXB ... Interface Select Transmit for Channel B; selects the PCM interface (iogica! 0)
or the configurable interface (logical 1) as target interface for the synchron
transfer channel B.

MTXBE..MTXBO... .P Transfer Transmit for Channe! B; identifies the destination port and time
siot as stated in tabie 4.17 if the PCM interface is ssiected, and tabie 4.18 in
the case the configurable interface programmed.

Synchron Transfer Control Register (STCR)

Access in the multiplexed uP interface mode: Read or write, address: 12n
Access in 2 demultiplexed wP interface mode: Read or write, address 9. OMDR:RBS = 0
Reset Value: 00w

bt 7 _ _bito
TBE TAE C7B2 CTB1 CTBO CTA2 CTAt CTAO
TAE, TBE ... Transfer Channel A (B) Enable; A logical 1 enabies the P transfer, a logical 0

disabies the transfer of the corresponding channel.

CTA2..CTAO, Channel Type A (B); these bits determine the bandwidth of the channel and
CTB2..CTBO... the position of the relevant bits in a time slot according to table 4.18.

0z
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CT#2 { CT#1 | CT#0 Bandwith Relevant Bits

0 0 0 Not Aliowed -

0 0 1 64 kbit/s bits 7..0
0 1 0 32 kbit/s bits 3...0
0 ] 1 32 kbit/s bits 7..4
1 0 o] 16 kbit/s bits 1...0
1 0 1 16 kblt/s bits 3...2
1 1 0 16 kbit/s _ bits5..4
1 1 1 16 kbit/s bits 7..6

Tab. 4.19: Synchron Transfer Channel Type

2zt
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Monitor/Feature Control Registers (MFCH)

MF Channe! Active Indication Register (MFAIR)

Access in the multiplexed P interface mode: Read, address: 14H
Access in a demuttiplexed P interface mods: Read or write, address Awx, OMDR:RBS = 0
Reset value: undefined '

bit7 bt o
0 sO SADS SAD4 SAD3 SAD2 SAD1 SADO
$0... MF Channel Search on; this bits indicates ¥ the EPIC is stil busy looking for

an active MF Channel (logical 1) or not (fogical 0).

SADS..SADO ... Subscriber Address; with OMDR:MFPS and CMDR:MFSO set 1o logical 1
(Search for Command/Acknowiedgement within the handshake procedure)
after an interrupt (ISTA, MASK:MAC) these bits point {0 the port and time siot,
where an active MF channel was found. For the coding of time slot and pont
numbers refer to MFSAR: SAD5...SADO.

MF Channel Subsgriber Address Register (MFSAR)

Access in the multiplexed uP interface mode: Write, address: 14
Access in a demultiplexed uP interface mode: Read or write, address A, OMDR:RBS = 0
Reset value: undefined

bit 7 bit 0
MFTC1 MFTCO SADS SAD4 SAD3 SAD2 SAD1 SADO
MFTC 1...0 MF Channel Transfer Control 1,0; these bits, in addition 10 CMDR:MFT1,0 and
OMDR:MFPS comrol the MF Channel transter as detaied in the following
tables:
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Transmit Selection (CMDR:MTF1 MTFO = 01)

MFTC1,0 Recipient
o 0 as programmed in MFSAR:SADS...SADO
0 1 broadcast: all MF channels
1 ¢} test operation
1 1 ressrved

Tab. 4.20: Transmit Selection

For broadcast transmission with active handshake protocol instantaneous ac-
knowiedgement by all recipients is assumed and arriving acknowledgements
are ignored. The MF bytes are transmitted at full speed, Le. one byte per
frame. In test operation (MFT1,0 = 10), the data in MFFIFQ is not transmitted
and can instantaneously be read.

Selections Transmit + Recelve and Transmit Continuous (CMDR:MTF1,
MTFQ = 10 or 11)

MFTC1.0 Number of expected receive bytes
0 © 1
0 1 2 (not allowed for active handshake protocol)
1 0 8 (not allowed for active handshake protocol)
1 1 16 (not aliowed for active handshake protocol)

Tab. 4.21: Receive Byte Count

Table 4.20 states the number of bytes written into MFFIFO with the handshake
protocol not active. When the handshake protocol is active, the selection
MFTC1,0 = 00 is the only aliowed choice.

These bits define the addressed subscriber. To achieve a time slot identifica-
tion according to table 4.18, an additional least significant bit set to logicai 0
and an addhiional most significant bt depending on the transfer direction
(CMDR:MFT1,MFT0) has to be assumed.
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MF Channel FIFO (MFFIFO)

Access in the multiplexed uP interface mode: Read or write, address: 16+, 16 bytes deep
Access in a demultiplexed P interface mode: Read or write, address Bn, OMDR:RBS = 0
Reset vaiue: the MFFIFO is empty

bit7 bito

MFD? MFDE MFDS MFD4 MFD3 MFD2 MFD1 MFDO

‘The contents of this register is transferred byte by byte in the monitor (1OM configuration) or

feature control (SLD configuration) channels as specified by MFSAR:SADS...SADO. MFFIFO is
rese1 by setting CMDR:MFFR or by selecting OMDR:OMSO0 = 0.
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Status/Control Registers (SCR)

Signaling FIFO (C/l FIFO)

Access in the multiplexed wP interface mode: Read, address: 184, 9 bytes deep
Access in a demultiplexed uP interface mode: Read or write, address Cn, OMDR:RBS = 0
Reset value: 0300 5000(

bt ? bit 0
sBv SAD6 SADS SAD4 SAD3 SAD2 SAD1 SADO
SBY ... Signaling Byte Valid; a logical 1 indicates SAD6...SADO to be valid. This bit is

set to logical 0 ¥ the corresponding SADE...SADO is invalid.

The SBV blts of all C/t FIFO bytes are reset by selecting OMDR:OMS0 = 0 or
by instructing the EPIC to reset the C/ FIFO (CMDR:CFR = 1)

SADE..SADOD ... Subscriber Address; this address points to the location in the CM where the
received C/l channel has changed. If SBV signais a valid pointer, all 8 bits of
the signating FIFO may be used as CM address, since SBV being logical 1
identifies the upstream block of the CM. If SADO is logical 0 (even address). a
C/l channel of a digital subscriber is addressed. If it is logical 1 (odd address)
the stable vaiue of a signaling channe! (analog subscriber) is addressed.

Timer Register (TIMR)

‘Access in the multjplexed P interface mode: Write, address: 18+

Access in a demultiplexed .P interface mode: Read or write, address Cx. OMDR:RBS = 0
Reset value: 00+

bit 7 bit 0

SSR TVALS TVALS TVAL4 TVAL3 TVAL2 TVAL1 TVALO

SSR.. Signaling Channe! Sample Rate; the double last look period is fixed to 125 mi-
croseconds (logical t) or determined by TVALS...TVALQ (logical 0).

TVALS...0 ... Timer Value; The timer period is given by these bits in intervals of 250 us and
is used in three functions of the EPIC:

* double last ook aigorithm (controlied by SSR)

*  interrupt generation (CMDR:ST)
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* CFi multiframe generation (CMD2:FC2...FCOQ)

The timer is started as soon as CMDR:ST is set to logical 1 and stopped by
programming the timer register or by selecting OMDR:OMSD = 0.

Status Register (STAR)

Access in the multiplexed P interface mode: Read, address: 1An
Access in a demuttiplexed P interface mode: Read or write, address D, OMDR:RBS = 0
Reset value: 05+

bit 7 bito
MAC TAC PSS MFTO MFAB MFAE MFRW MFFE
MAC ... Memory Access; a memory access is in operation, ¥ this bit Is logical 1.

Hence, the memory access registers may not be used.
TAC ... Timer Active; i this bit is set, the timer runs (TIMR).

PSS ... PCM Synchronization Status; the PCM interface is synchronized (logical 1) or
not synchronized (fogical 0). (STA:PFl, MASK.PFI, PBNR)

MFTO ... MF Channe! Transfer in Operation; the MF channel transfer is still in operation
(logica! 1) or completed (logical 0). . .

MFAB ... MF Channel Transfer Aborted; a logica! 1 indicates that the remote transmitter
aborted a handshaked message transfer.

MFAE ... MF FIFO Access Enable; the MFFIFO may be either read or written (logical 1)
or may not be accessed {logical 0).

MFRW ... MF FIFO Read/Write; if MFAE = 1 the MFFIFO may be read (logical 1) or is
ready 10 be written {logical 0).

MFFE ... MF FIFO Empty; the MFFIFO is empty (logical 1) or not empty (logical 0).
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Access in the multipliexed P interface mode: Write, address: 1An
Access in a demultiplexed P interface mode: Read or write, address Dr. OMDR:RBS = 0

Reset value: 00M

bk 7 bit 0
0 ST TIG CFR MFT1 MFTO MFSO MFFR

ST.. Start Timer; setting this blt to logica! 1 starts the timer running cyclically from
0 to the value programmed in TIMR:TVALS...0. A logica! 0 does not affect the
timer.

naG... Timer Interrupt Generation; setting this bit together with ST to fogica! 1 causes
the EPIC 1o generate a periodic interrupt whenever the timer runs out. (See
TIMR:TVALS...0 and ISTA:TIN). A logical O disables the interrupt.

CFR ... Ct FIFO Reset; setting this bit resets the signaling FIFO, which takes 2 RCL
periods.

MFT1, MFTO ... MF Channe! Transfer; these bits start a MF Channel transfer according to the

foliowing tabte:
MFT1  MFTO Function
0 o Inactive
" 0 1 Transmit
1 0 Transmit + Receive same timesiot
1 1 Transmit Continuous (OMDR:MFPS = 1)
11 Transmit + Recsive same line (OMDR:MFPS = 0)

Tab. 4.22: MF Channel Transfer Direction Contro!

The contents or MFFIFO are exchanged in the channel programmed 1o
MFSAR:SADS..SADO controlied by MFSAR:MFTC1..0. By programming MFT1,
MFTO = 01, the MFFIFO conterts are transmitted. By selecting MFT1,
MFTO = 10 they are transmitied and an answer is expected in the same ti
mesiot. For Transmit + Receive on the same line (handshake protocol not
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active), the PEB 2055 expects byles at the same line, but 4 time siots later
than programmed 10 MFSAR:SADS...SADO (SLD configuration). MFT1,MFTO
= 11{active handshake protocol) is chosen, i more than 16 bytes are to be
transmitted, the first 16 of which reside in MFFIFO. After transmitting the
MEFIFO contents or receiving the answer, the EPIC generates a maskable in-
terrupt (ISTA:MFFI, MASK:MFFI). The actual state of the transfer can be eva-
luated by reading STAR:MFTO..MFTE.If the MFFIFO is empty and Transmit «+
Receive is selected.the EPIC starts receiving bytes immedsately.

MF Channel Search ON; ¥ this bt is set to logical 1, the EPIC starts to search
for active MF channeis. If an active channel is found the channel address is
stored In MFAIR and an interrupt is generated (ISTA:MAC). The search is
stopped when an active MF channel has been found or when
OMDR.OMSO = 0.

MF FIFO Reset; setting this bit resets the MFFIFO within 2 RCL periods. Ahter
which, MFFR is reset again.

Interrupt Status Register {ISTA)

Access in the multiplexed P interface mode: Read, address: 1Cx
Access in a demultiplexed WP interface mode: Read or write, address Ex, OMDR:RBS = 0

Reset value: 00w

bit 7

bit 0

TIN SFi .

MFFI MAC PFI PIM SIN [olV}

TIN ...

SFl ...

MFFI ...

MAC ...

Timer Interrupt; #f this bit is set to logical 1, a timer interrupt (CMDR:STO,
TIMR) has occured. The bit is reset by reading ISTA.

Signaling FIFO Interrupt; a logicai 1 indicates a change in an upstream Chor
signaling channel. The bt is reset when FIFO is empty.

MF FIFO Interrupt; i this bit is set, the last MF channel command (issued by
CMDR:MFT1, MFTO) has been executed and the EPIC is ready 10 accept the
next command (STAR:MFTO...MFFE). This bit is reset by the ISTA access.

Monltor Channel Active Interrupt; a logical 1 indicates an active monitor
channel, for the case CMDR:MFSO = 1. MFAIR contains the address of this
channel. This bit is cleared by the ISTA access.

24,
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PFL... PCM Framing Interrupt; this bit being logical 1 indicates the lost or regained
synchronization at the PCM interface. Synchronization is considered lost by
the EPIC K the PFS signal is not repsated with a period determined by PBNP.
Synchronization is considered regained ¥ two consecutive PFS pulses with
the cofrect period are received. PFl is reset by reading ISTA.

PIM ... PCM Iinput Mismatch; a logical 1 Indicates a PCM input mismatch
(PICM,PMOD:AISO0,1); PIM is raset by reading ISTA.

SiN ... Synchron Transfer interrupt; the synchron transfer registers can be read and
written if this bRt is logical 1; this blt is reset by reading ISTA.

SOV .. Synchron Transfer Overfiow; a logical 1 indicates that the data of one of the
active synchron transfer channels (STCR:.TAE TBE) has not been accessed
within the P access period of the synchron transfer faciity. This bit is reset
by reading ISTA.

4.6.6. Mask Register (MASK)

Access in the multiplexed . P interface mode: Write, address: 1Cw
Access in a demultiplexed P interface mode: Read or write, address E4, OMDR:RBS = 0
Reset value: 001

bit 7 - bito

TIN SFI MFFI MFAC PFI PIM SIN SOV

A logical 1 disables the corresponding interrupt as described in ISTA.
A masked interrupt is stored internally and reported in ISTA immediately if the mask Is released.

A SFi interrupt, however, is also reported in ISTA if masked. in this case an interrupt is not gene-
rated.
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Operation Mode Register (OMDR)

Access in the multiplexed P interface mode: Read or write, 1Ex or 3Ex
Access in a demuttipiexed P interface mode: Read or write, address Fi, OMDR:RBS = X
Reset value: 00n

b7

bit0

OMS1

OMS0 PSB PTL cos

MFP$S cse RBS

 OMS1...OMS0... Operation Mode Select; these bits determine the operation mode the EPIC is

working in according to the following table:

OMS1

OMSO Function

0 CM reset mode; In this mode the EPIC does not operate normaly.
Instead, 8 CM Access via the memory access registers accessess all
CM posttions. Only accesses with MACR:MOC3 = 1 are performed.
A typical apptication is resetting the CM (MACR = 70x, MADR:XXw).
Such a complete CM access is finished within 256 RCL periods.

0 CM initialization mode; In this selection the EPIC does not operate
normally . This selection allows for a fast programming of.the CM
(e.g. for monitor and C/ channel selection) reducing the memory
access busy time to maximaily 2.5 RCL cycies.

1 Norma! operation mode; memory access period 8.5 RCL cycles
. maximally.

1 Test mode. In this mode the EPIC subtains normal operation.
However, a memory access does not only affect the one location of
MAAR, but all positions in the specific memory.

Tab. 4.23: Operation modes

PSB ...

COS ...

Setting OMSO to logical 0 stops the software timer (CMDR:ST1; TIMR) and
resets MFFIFO as well as C/ FIFO.

PCM Standby; a logical 0 switches the PCM interface outputs to high impe-
dance.

CFi Output Driver Selection; programming a logical 1, the CFl output drivers
are open drain drivers for unassigned channels; programming a logical 0, they
are tristate drivers.

Za
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MFPS ... MF Channel Protocol Selection; a logical 1 enables the handshake facility of
the EPIC, with a logical 0 it is disabled.

PTL... PCM Test Loop; the PCM interface output and input lines are internally con-
nected, f PTL Is logical 1. In this case, the PCM data are still output according
1o the DM tristate field, but the PCM input is disabled.

cssB... CFi Standby; a logical 0 switches the CFi outputs to high impedance.

RBS... Register Bank Selection; in the demuitiplexed P access mode this bit swit-
ches between the registers mainly used for initialization (logical 1) and those
mainly used in operation (logical 0).

4.8.8. Version Number Status Register (VNSR)

Access In the multiplexed uP interface mode: Read, address: 3Ax
Access in a demuttiplexed P interface mode: Read or write, address D4, OMDR:RBS = 1

Reset Value: 0Xn

bit 7

bit 0

IR

0 0 VN3 VN2 VN1 VNQ

These bits contain the version number of the device according to below table:

VN3 VN2 VN1 VNO Device Versions

0 0 0 0 At, A2 A3

Initialization Request; The code memory has to be reprogrammed due 10 loss
of data (IR = 1). The IR bit is set after power tailure or inappropriate clocking
and reset when a code memory Initiatization (CMDR:OMS1,0 = 10) is fi-
nished.
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s. Electrical Specification

5.1. Absolute Maximum Ratings

Stresses above those listed may cause permanent damage to the device. Exposure to absoiu-
te maximum rating conditions for extended periods of time may sffect device reliability.

Ambient temperature under bias 0to 70°C
Storage temperature -8510 125°C
5.2. DC Characteristics

Ambient temperature under bias range; VDD = 5V = §%, VSS = OV.

Symbol | Parameter Limit Value i Unit | Test Condition ]!
_ min  max |
ViL Input iow voltage -04 (08 v i
ViH Input high voltage 20 |Voo+ V |
0.4
VoL Output low voltage 045 | V |loL=7mA
for DDO-DD3, DUO-DU3
loL = 2mA
for all other
VOH Output high voltage 24 V |lon = -400 pA
Voo
Vow Output high voltage -05 V |lon = -100 4A
lcc Operational power supply mA | VDD = 5V, inputs at OV or
current VDD, no output loads.
95 clock frequency > 4096 kHz
65 ciock frequency < 4096 kHz

Tab.5.1: DC Characteristics of the EPIC
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Symbol | Parameter Limit Value | Unit | Test Condition
min  max

Cin input capacitance 10 pF

Clo I/0 capacitance 20 pF

Cour Output capachance 15 pF

Tab. 8.2:  input/Output Capacitances of the EPIC

AC Characteristics

Ambient temperature under blas range, VOD = 5V = 5%

Inputs are driven at 2.4 V for a logical 1 and at 0.4 V for a logical 0. Timing measurements are
made a1t 2.0 V for a logica! 1 and at 0.8 V for a logical 0. The AC testing input/output wave-

forms are shown below.
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5.4.1, Microprocessor Interface Timing
Symbol | Parameter Limit Vaiues Unit Test
min max condition

TAA ALE pulse width 30 - ns -

TAL Address setup time to ALE 10 . ns -

TLA Address hold time from ALE 15 . ns -

TALS | Address latch setuptimetoWR, | © . ns .

RD

TAS Address setup time to WR, RD 10 . ns .

TAH | Address hoid time tromWR,RD | 30 . ns .

TOSD | RD Delay after WR setup 0 . ns .

TRR | RD pulse width 120 . ns . ‘
TRD Data output delay from RD . 100 ns . !
TOF Data fioat from RD . 25 ns . |
TRl RD control interval 70 . ns .

TWW | WR pulse width 60 . ns .

TOW Data setup time to WR+CS 30 - ns -

TWD | Data hold time from WR + CS 10 . ns .

T™W! WR control interval 70 - ns .

Tab.5.3: P Interface Timing Parameters
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Motorola Bus Mode
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Symbol | Parameter Limit Values Unit Condition
min max )

Tee Clock period 240 - ns clock frequency

TerL Ciock period low 80 - ns < 4096 kHz

TepH Clock period high 100 - ns

Tep Clock period 120 . ns clock frequency

Ter Clock period iow 50 - ns > 4096 kHz

TepH Clock period high 50 - ns

Tes Frame setup time 20 - ns

Trn Frame hoid time 50 - ns

Toco Data clock delay time - 125 ns

Ts Serial data input 7 - ns PCM input data
setup time frequency

TH Serial data input 35 - ns > 4096 kbps
hold time I

Ts Seria! Data input 15 - ns PCM inpunt data 1
setup time : frequency

TH Serial data input 50 - ns < 4096 kbps
hold time

Ts Serial Data input 15 - ns CFl Input data
setup time frequency

TH Serial data input 50 - ns > 4096 kbps
hold time ’

Ts Serial Data input 0 - ns CFl input data
setap time frequency

TH Serial data input 75 - ns < 4096 kbps
hold time

To PCM Seriai Data - 55 ns
output delay time

Tr Tristate control delay - 60 ns

Tor CFi Serial Data - 60 ns
output delay time
(falling clock edge)

Toa CF1 Serial Data - 80 ns
output delay time
(rising clock edge)

Tab.5.4: PCM and Configurable interface Characteristics
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Fig. 5.13: Ceramic Package, 40 Pins, C-DIP 40
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Fig. 5.14:  Piastic Package, 40 Pins, P-DIP 40
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Fig. 5.15:

Ordering Codes
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Plastic Leadless Package, 44 Pins, PLCC 44

Type Ordering Code Package Outline
PEB 2055 P Q67100 H 6036 P-DIP 40
PEB 2055 C Q67100 H 6034 C-DiP 40
PEB 2055 W Q67100 H 6035 PLCC 44
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