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Features

• Provides up to 32 full-duplex HDLC/SDLC

channels

• Compatible with 1.544 Mb/s T1 and 2.048Mb/s

CEPT PCM-30 carrier format

• Provides on-board buffer memory management

• Supports standard hyperchannel configuration and

fully programmable hyperchannel configuration

• Provides on-board CRC-16, automatic flag and

zero insertion and deletion functions in HDLC

format

• Provides programmable tri-state outputs to T1/E1

serial interface and FILL/MASK, thus enabling up

to 8 devices connecting to a TDM bus

• Provides data rate adaptation functions

• Compatible with HDLC, SNA SDLC, X.25, X.75,

LAPB, and LAPD protocols

• Support non-HDLC signaling channels

• Single +5V power supply

• Package: 68-pin PLCC

Introduction

The PT7A6632 HDLC controller operates at layer 2

(data link protocol level) of the Open Systems Inter-

connection (OSI) reference model. It supports HDLC

and ISDN implementations.

The PT7A6632 processes data transmitting and re-

ceiving on a T1 or E1 communication link. It con-

nects between the T1/E1 serial bus and an external

memory shared with CPU(s), multiplexing /

demultiplexing up to 32 fully-duplex high-speed data

channels.

It provides additional functions that support X.30 and

X.31 rate adaptation and fully flexible hyperchannels.

Applications

• Primary rate interfaces

• Basic-rate D-channel controller

• Multi-channel HDLC interfaces
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  Figure 1. Application Diagram of PT7A6632
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Block Diagram

  Figure 2. Block Diagram of PT7A6632

Pin Information

Pin Assignment

  Table 1. Pin Assignment
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Pin Configuration

  Figure 3. Pin Configuration
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Pin Description

  Table 2. Pin Description

niP niP niP niP niP emaN emaN emaN emaN emaN epyT epyT epyT epyT epyT noitpircseD noitpircseD noitpircseD noitpircseD noitpircseD

,06,34,9,1
36

CN noitcennocoN noitcennocoN noitcennocoN noitcennocoN noitcennocoN

2 XAMT I
:cnysemarfitlumtimsnarT :cnysemarfitlumtimsnarT :cnysemarfitlumtimsnarT :cnysemarfitlumtimsnarT :cnysemarfitlumtimsnarT .HGIHevitca,ecafretnIknurT1E/1Tmorftupnieslup

.emarfitlumafogninigebehtsetacidnihgihotgnitteG

3 SIS I
:tcelesecafretnilaireS :tcelesecafretnilaireS :tcelesecafretnilaireS :tcelesecafretnilaireS :tcelesecafretnilaireS .52elbaTeeS.KLCRdnaKLCTfoegdeevitceffeehtsediced

.evitceffeKLCRdnaKLCTfoegdegnillaf,1=SIS
.evitceffeegdegnisir,0=SIS

4 TESER I

:teseR :teseR :teseR :teseR :teseR eblliwnoitazilaitiniehT.HGIHevitca,2366A7TPehtgnizilaitiniroftupni
stesTESERehT.WOLotsegnahcTESERretfasdoirepKLCSYS09nihtiwdetelpmoc

:etatsgniwollofehtniecivedeht
,edomCLDH-

,sorezerastibKSAM/LLIFehtlla-
,detavitcaedslennahclla-

.senollatuptuoslennahctimsnart-

5 TPEC/1T I
a:edomTPECro1TtceleS a:edomTPECro1TtceleS a:edomTPECro1TtceleS a:edomTPECro1TtceleS a:edomTPECro1TtceleS nistesWOLa,edomgnimarf1TniecivedehtstesHGIH

.edomgnimarf03-MCPTPEC

6
7

0SCH
1SCH

I

:tceleslennahcrepyH :tceleslennahcrepyH :tceleslennahcrepyH :tceleslennahcrepyH :tceleslennahcrepyH :edomTPECro1Tnisnrettaplennahcrepyhdradnatstes
,)1=TPEC/1T(edom1TnI-

,)0H(s/bk483foslennahcruof,10=1SCH0SCH
.)11H(s/bM635.1folennahcelgnis,01=

:)0=TPEC/1T(edom03-MCPTPECnI-
,)21H(s/bk46era61dna0tols-emit,s/bM29.1folennahcelgnis,10=1SCH0SCH

.devreser,01=
,edom03-MCPTPECro1TfoynanI-

,s/bk46eraslennahclla,00=1SCH0SCH
.devreser,11=

8
01
11
21
31

0HC
1HC
2HC
3HC
4HC

O
:rebmunlennahC :rebmunlennahC :rebmunlennahC :rebmunlennahC :rebmunlennahC BSLehtsi0HC.)yranib(rebmuns’lennahcevitcatnerrucsetacidni

.BSMehtsi4HCdna

41 xT/xR O
:lennahctimsnart/evieceR :lennahctimsnart/evieceR :lennahctimsnart/evieceR :lennahctimsnart/evieceR :lennahctimsnart/evieceR snaemHGIH.lennahcevitcatnerrucfonoitceridsetacidni

.timsnartsnaemWOLdnaeviecer

51 KLCT I
:kcolctimsnarT :kcolctimsnarT :kcolctimsnarT :kcolctimsnarT :kcolctimsnarT 2366A7TProfdesU.ecafretnIknurT1E/1TmorftupnievawerauqS

ycneuqerfdnaKLCSYSfotahthtiwdengilaebtsumesahpstI.kcolcecafretnitimsnart
.KLCSYSfoflahenosi



Data Sheet
 PT7A6632 32-Channel HDLC Controller

PT019(05/02) Ver:2
7

|||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||

niP niP niP niP niP emaN emaN emaN emaN emaN epyT epyT epyT epyT epyT noitpircseD noitpircseD noitpircseD noitpircseD noitpircseD

61 KLCSYS I
:kcolcmetsyS :kcolcmetsyS :kcolcmetsyS :kcolcmetsyS :kcolcmetsyS =ycneuqerF.ecafretniyromemlanretxellarofecnerefergnimitsedivorP

.03-MCPTPECrofzHM690.4ro1TrofzHM880.3

71 REST O
:atadlairesdettimsnarT :atadlairesdettimsnarT :atadlairesdettimsnarT :atadlairesdettimsnarT :atadlairesdettimsnarT seirrac,ecafretni1E/1Tottuptuoetats-irt,eniltuptuoatadlaireS

.maertstibatadrettimsnart

25,81 V
CC

I )V5+(ylppusrewoP )V5+(ylppusrewoP )V5+(ylppusrewoP )V5+(ylppusrewoP )V5+(ylppusrewoP

,35,02,91
,16,55,45

26
DNG I dnuorG dnuorG dnuorG dnuorG dnuorG

82-12 7D-0D O/I
:senilataDyromeM :senilataDyromeM :senilataDyromeM :senilataDyromeM :senilataDyromeM derahsehtdna2366A7TPehtneewtebsubatadlanoitceridiB

.BSMehtsi7DdnaBSLehtsi0D.yromem

54-44,24-92 51A-0A O
:senilsserddAyromeM :senilsserddAyromeM :senilsserddAyromeM :senilsserddAyromeM :senilsserddAyromeM dnaBSLehtsi0A.yromemlanretxeehtotsenilsserddatuptuO

.BSMehtsi51A

64 NEAU I

elbanEsserddAreppU elbanEsserddAreppU elbanEsserddAreppU elbanEsserddAreppU elbanEsserddAreppU :etats)51A-8A(senilsubsserddareppuehtsteS:
sseccayromeMnoitavitcAgnirudecnadepmihgihni51A-8Astes2366A7TP:1=NEAU

.detressaCCASYShtiw
.detressaCCASYSnehwWOL51A-8Astes2366A7TP:0=NEAU

74 SFDM I

:tceleStamroFataDyromeM :tceleStamroFataDyromeM :tceleStamroFataDyromeM :tceleStamroFataDyromeM :tceleStamroFataDyromeM
:1=SFDM ataddnaezisreffub,sserddatratsreffubtxenfosetybtnacifingistsomeht

riehtdna,yromemlanretxeehtniylevitcepsersesserddanevetaerahtgnel
.)UPM00086(sesserddaddotasetybtnacifingistsael

:0=SFDM tratsreffubtxenfosetybtnacifingistsomeht,.e.i,evobaehthtiwesrevni
ehtniylevitcepsersesserddaddotaerahtgnelataddnaezisreffub,sserdda

0808(sesserddanevetasetybtnacifingistsaelriehtdna,yromemlanretxe
.)UPM

84 DNMD O
:dnameDyromeM :dnameDyromeM :dnameDyromeM :dnameDyromeM :dnameDyromeM 2366A7TPehttahtsubyromemehtnosecivedrehtosmrofniHGIHA

.)egdegnisir(noitressaDNMDretfadoirepKLCTenoyromemlanretxeehtsseccalliw
.sseccayromemehtfonoitelpmoctadetressaedeblliwDNMDehT

94 KCATA O
:egdelwonkcAnoitnettA :egdelwonkcAnoitnettA :egdelwonkcAnoitnettA :egdelwonkcAnoitnettA :egdelwonkcAnoitnettA noitavitcAsseccaotNTTAehtotsdnopser2366.HGIHevitcA

nidetressaedsiKCATA.KCATAstressa2366,sseccaehtfonoitelpmocretfA.yromeM
.)egdegnillaf(NTTAfonoitressaedotesnopser

05 DAER O
:daeRyromeM :daeRyromeM :daeRyromeM :daeRyromeM :daeRyromeM tinehW.gnidaeratadrofyromemlanretxeehtottuptuO.WOLevitcA

.KLCSYSfoegdegnisirehtno2366A7TPehtotdehctalsiyromemmorfatad,WOLsi

15 ETIRW O :etirWyromeM :etirWyromeM :etirWyromeM :etirWyromeM :etirWyromeM .gnitirwatadrofyromemlanretxeehtottuptuO.WOLevitcA

65 CCASYS O
:sseccAmetsyS :sseccAmetsyS :sseccAmetsyS :sseccAmetsyS :sseccAmetsyS noitavitcAgnisseccasi2366A7TPehtsetacidniHGIHA.HGIHevitcA

.sretniopreffublennahcroetybnoitavitcalennahcrofsnoitacolyromeM

  Table 2. Pin Description (Continued)



Data Sheet
 PT7A6632 32-Channel HDLC Controller

PT019(05/02) Ver:2
8

|||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||

niP niP niP niP niP emaN emaN emaN emaN emaN epyT epyT epyT epyT epyT noitpircseD noitpircseD noitpircseD noitpircseD noitpircseD

75 NTTA I
noitnettA noitnettA noitnettA noitnettA noitnettA noitavitcAlennahCehtssecorpot2366A7TPseriuqerHGIHA.HGIHevitcA:

eblliwNTTA.yromemderahsehtniH00xxnoitacolyromeMnoitavitcAta)BAC(etyB
.KCATAfonoitressaotesnopsernidetressaed

85 SA O
:ebortssserddAyromeM :ebortssserddAyromeM :ebortssserddAyromeM :ebortssserddAyromeM :ebortssserddAyromeM sserddayromemdilavaekamlliwegdegnillafstI.WOLevitca

.senilsserddayromemehtnoeb

95 RTNI O
:tpurretnI :tpurretnI :tpurretnI :tpurretnI :tpurretnI stI.etadpurednusietybsutatsreffubehttahtsetacidniWOLA.WOLevitca

.doirepKLCSYSenootlauqesinoitarudeslup

46 RESR I
:ataDlaireSdevieceR :ataDlaireSdevieceR :ataDlaireSdevieceR :ataDlaireSdevieceR :ataDlaireSdevieceR 1E/1Tehtmorfmaertstibatadgniviecer,eniltupniatadlaireS

.ecafretnI

56 DERR I
:mralAdeRevieceR :mralAdeRevieceR :mralAdeRevieceR :mralAdeRevieceR :mralAdeRevieceR fossoloteuddilavnisiataddeviecerehtsetacidniHGIHA

eviecerllanignissecorpspots2366A7TP,osfI.nosaerralimisrotnemngilaemarf
.derotsernoitazinorhcnysnoitpecerehtlitnuslennahc

66 CNYSR I
:noitazinorhcnySevieceR :noitazinorhcnySevieceR :noitazinorhcnySevieceR :noitazinorhcnySevieceR :noitazinorhcnySevieceR emarfeviecerroftupniesluproleveL.HGIHevitca

.noitazinorhcnys

76 KLCR I
:kcolCevieceR :kcolCevieceR :kcolCevieceR :kcolCevieceR :kcolCevieceR kcolc/ecafretni1E/1TehtmorftupnI.gnivieceratadlairesrofkcolC

.03-MCPTPECrofzHM840.2ro1TrofzHM445.1siycneuqerF.tiucricyrevocer

86 NEREST I

:elbanEREST :elbanEREST :elbanEREST :elbanEREST :elbanEREST nitibKSAM/LLIFhtiwgnolasutatsenilRESTsediced,HGIHevitca
.rotpircsed

,RESTnoataddnes,1=KSAM/LLIF,1=NERESTnehW
.RESTno1adnes,0=KSAM/LLIF

,RESTnoataddneS,1=KSAM/LLIF,0=NERESTnehW
.RESTnoecnadepmihgih,0=KSAM/LLIF

  Table 2. Pin Description (Continued)



Data Sheet
 PT7A6632 32-Channel HDLC Controller

PT019(05/02) Ver:2
9

|||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||

Functional Description

General Description

The PT7A6632 HDLC Controller is applied between an exter-
nal memory and T1/E1 trunk interface to perform data trans-
mission and reception. See Figure 1. Its signal attributes are
shown in Figure 4.

PT7A6632 reads the data to be transmitted from the external
memory in 8-bit parallel way, formats them and adapts data
rate, then transmits the data to the T1/E1 trunk interface.

PT7A6632 receives serial data from the T1/E1 trunk interface,

  Figure 4. PT7A6632 Interface Signals
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deformats them and adapts data rate, then stores the data into
the external memory.

The channel operation modes are set up in the external memory
by CPU. PT7A6632 reads the commands from the external
memory and process data channel by channel, totally 64 chan-
nels (32 for transmission and 32 for receive). Each channel
mode can be set up in external memory independently by CPU.

PT7A6632 consists of 4 functional blocks as shown in Figure
2. There are:

• Transmit Bit-Level Processor,
• Receive Bit-Level Processor,
• Memory Manager, and
• State/Control Machine.
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Transmit Bit-Level Processor

The block diagram of the Transmit Bit-Level Processor is
shown in Figure 5. The external memory stores data to be trans-
mitted and the channel operation modes in a set of linked
buffers (referred as Transmit Data/Command Buffers) in the
external memory.  Refer to Figure 23 and 24 in the External
Memory Organization and Definition.

For transmit, the PT7A6632 reads the data from external
memory, formats it in HDLC format (generates flags, abort and
idle code, inserts zero-bit, counts the Frame Check Sequences),
non-HDLC signaling format or non-HDLC data format, adapts
data rate, and sends the processed data to TSER output via the
Transmit Interface.

Timing

TCLK clocks data bit stream out at its falling edge. TMAX is
multiframe synchronization signal from the T1/E1 trunk inter-
face. SIS decides the TMAX is sampled in rising or falling
edge of TCLK . PT7A6632 processes data channel by channel
for the data transmission under control of channel counter in
the Transmit Interface. See Figure 7-10.

Data Rate Adaptation

The PT7A6632 can adapt the data rate of sub-64kb/s (n x 8kb/
s, n = 1 - 8) to the standard 64kb/s bearer rate. A FILL/MASK
byte in the transmit command buffer is applied to the data bit
by bit to perform data rate adaptation. An example is shown in
the Figure 6.

Transmit
Interface

Format
&

Rate Adapt

(32 Channels)

To/From
Memory
Manager

TCLK

TSER

TSEREN

TMAX

State/Control Signals

  Figure 5. Block Diagram of Transmit Bit-Level Processor

A   B   C   D   E   F   G   H

J   K   L   M   N   O   P   Q

MSB LSB

Data Bytes to Be Transmitted

1   0   1   1   1   0   0   0

FILL/MASK Pattern

FILL/MASK
0 = A fill bit of 1 or high Z (see TSEREN)
1 = Insert bit of data byte starting with LSB

1   1   1   H   G   F   1   E   1   1   1   D   C   B   1   A   1   1   1   Q   P   O   . . .

T1/CEPT PCM-30 Serial Output

TS m in Frame n                TS m in Frame n+1          TS m in Frame n+2

LSB

Transmitted Data

  Figure 6.   32kb/s Subrate Operation - Single Transmit Channel
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  Figure 7. Transmit Frame Synchronization Timing - T1 Mode, SIS = 1

  Figure 8.  Transmit Frame Synchronization Timing - CEPT PCM-30 Mode, SIS = 1
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  Figure 9. Transmit Frame Synchronization Timing - T1 Mode, SIS = 0

  Figure 10.  Transmit Frame Synchronization Timing - CEPT PCM-30 Mode, SIS = 0
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  Figure 11. Standard Hyperchannel Provisory

F 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 S 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

Framing Time-Slot (8 bits) Signaling Channel (8 bits)
64kb/s

F   1 S   1

CEPT PCM-30 Mode

TS 0,
CH 00000

Data Channel (8 Bits) (Typ.)
TS 1, CH 00001

TS 17, CH 10001          TS 31, CH 11111

TS 16, CH 10000 1920 kb/s

TS 1, CH 00001

H12

H0

F 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
64kb/s

F   1   2   3   4

CH 00001 CH 00010 CH 11000

384 kb/s

F   1

1536 kb/s

H11

Note:
Grouping of 64kb/s channels into standard hyperchannels is fixed as shown. Time-slot assignments can be
changed (when HCS1 HCS0 = 00) to create flexible hyperchannels by programming command buffers.

T1 Mode

  Table 3. Hyperchannel Selection

TPEC/1T TPEC/1T TPEC/1T TPEC/1T TPEC/1T 1SCH 1SCH 1SCH 1SCH 1SCH 0SCH 0SCH 0SCH 0SCH 0SCH noitceleSlennahC noitceleSlennahC noitceleSlennahC noitceleSlennahC noitceleSlennahC

x 0 0 )demmargorpebnaclennahcrepyhelbixelF(.s/bk46eraslennahcllA

1 1 0 .ylno1TrofdilaV.)0H(s/bk483foslennahcruoF

1 0 1 .ylno1TrofdilaV.)11H(s/bM835.1folennahcelgniS

0 1 0
TPECrofdilaV.s/bk46era61dna0stols-emiT.)21H(s/bM29.1folennahcelgniS

.ylno

x 1 1 .devreseR

0 0 1 .devreseR

Hyperchannel

Three standard ISDN hyperchannel options (two for T1, one
for CEPT PCM-30) are available by setting HCS0 and HCS1
as well as T1/CEPT pins. See Table 3 and Figure 11.

All channels can also be randomly grouped into flexible
hyperchannel (with HCS0 HCS1 = 00). A hyperchannel can
contains any number of 64kb/s channels. Details is illustrated
in “External Memory Organization and Definition” and Table
10.
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Tri-State Serial Data Output TSER

The TSER can be set to different state by setting TSEREN pin
and FILL/MASK byte in the transmit command buffer. See
Table 4.

  Table 4. Output Selection on TSER

When TSEREN = 0, and FILL/MASK bit = 0, the TSER output
line is in high impedance. This feature allows to connect up to
eight PT7A6632 devices together to realize subrate TDM trans-
mission.

Channel Operation Modes

The transmit channels can be set in the following operation
modes by CPU in transmit command buffer. See MODE byte in
the transmit command buffer for details (Figure 24).

• HDLC Mode

In HDLC mode, the Transmit Processor generates flags, abort
and idle code, inserts zero-bit, count the Frame Check Se-
quences (FCS) for the data.

In HDLC mode, it is programmable to attach a number of flags
to the end of HDLC frame as time-fill sequence. The number of
flags is specified in the transmit data buffer.

The PT7A6632 counts the intentionally inserted zeroes based
on HDLC format. These intentionally inserted zeroes may be
counted as intraframe time-fill bits. In this case, the programmed
flag number will be adjusted according to the counting result.

Reset the device will make all channels in HDLC mode.

• Non-HDLC Data Mode

In non-HDLC data mode, the data from memory directly trans-
mit on TSER.

In non-HDLC data channel mode (DMI mode 0 or 1), CF/P bit
of STATUS byte of allocated data buffer should be reset to
ensure uninterrupted data transmit.

NEREST NEREST NEREST NEREST NEREST KSAM/LLIF KSAM/LLIF KSAM/LLIF KSAM/LLIF KSAM/LLIF RESTnotuptuO RESTnotuptuO RESTnotuptuO RESTnotuptuO RESTnotuptuO

1 0 1adneS

0 0 tuptuoecnadepmi-hgiH

1 1 ataddneS

0 1 ataddneS

• Non-HDLC Signaling Mode

The non-HDLC signaling requires no special consideration in
transmit data processing.

In non-HDLC signaling mode, CF/P bit of STATUS byte of
allocated data buffer should be reset to ensure uninterrupted
data transmit. The PT7A6632 assumes that no more than 2
linked data buffers are allocated to the signaling channel by
the CPU. Details are shown in Section “External Memory Or-
ganization and Definition” and Tables 8 and 14.

• Loop Mode

When a transmit channel is specified in Loop Mode, the
PT7A6632 will send the data of this channel into an interme-
diate buffer in PT7A6632 in channel period while sends the
data to TSER output. The data then will be sent back to the
external memory via a receive channel in Loop Mode.  Each
time only one transmit and one receive channel can be speci-
fied in Loop Mode. The transmit loop channel number and
receive loop channel number are not necessarily identical. The
Loop Mode does not support hyperchannel.

If only a transmit loop channel is defined without a receive
loop channel defined, the loop operation can not be performed.
Reset the device will delete all Loop Mode.

• Logical Inversion

If a transmit channel is set in inversion mode, data including
flag, ABORT and FCS bits will be inverted bit by bit when
transmit processing. Device reset sets all channel in inversion
mode.

Data Transmission Order

The PT7A6632 transmits data bytes in the same time sequence
as they are arranged in ascending addresses in the external
buffers. For a certain channel, the data at byte address m is
transmitted first, the data at address m+1 is transmitted next,
and so on while the data bytes are in the same buffer. After the
data in a data buffer is exhausted, the PT7A6632 starts to trans-
mit the next byte from the next buffer whose address is speci-
fied in the current buffer. The transition to the next buffer is
transparent to the CPU while the flow of actual data is main-
tained. This natural sequence of data flow is maintained for
flexible hyperchannels, as well.

The PT7A6632 transmits the LSB (D0) of a data byte first;
then the next LSB second; and the MSB (D7) last. The only
exception is that the MSB of the HDLC FCS (CRC-CCITT) is
transmitted first; the LSB transmitted last.
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  Figure 12. Block Diagram of Receive Bit-Level Processor

Receive
Interface

Deformat
&

Fill/Mask
Filter

(32 Channels)

TCLK

State/Control Signal

RRED

RSER

RSYNC

RCLK

Elastic
Buffer

To/From
Memory
Manager

Receive Bit-Level Processor

The block diagram of the Receive Bit-Level Processor is shown
in Figure 12. The receive bit-level processor accept serial data
from the T1/E1 trunk interface, perform HDLC deformat (pro-
cesses flags, abort, deletes zeroes, checks FCS, filters time-fill
bits), or other non-HDLC functions and assemble the processed
bit, including HDLC header, into bytes and sends them into
the external memory. The CPU sets up the channel operation
in a set of linked buffers (referred as receive command/data
buffer) in the external memory.  Refer to Figure 26 and 27 in
the Section “External Memory Organization and Definition”.

Timing

Generally, the starting of a data frame received from the T1/E1
trunk interface is not correlated with that of a transmit frame.
As PT7A6632 uses same 8-bit memory bus for data writing
and reading, an elastic buffer is adopted to coordinate the data
access on the bus.

The received data stream is clocked into the elastic buffer by
the RCLK and then clocked out to the Deformat and Rate
Adapt circuit by the TCLK. In this way, the data flow on the
memory bus is simple and coordinated. The data is sampled
and processed in rising edge (SIS = 0) or falling edge (SIS = 1)
of the RCLK. See Figure 14-17.

The RSYNC is used for receive frame synchronization.

Data Rate Adaptation

Reverse process of data rate adaptation of transmission. Illus-
trated in Figure 13.

Receive Mornitor

The PT7A6632 monitors the Receive Red Alarm (RRED) in-
put. Once the PT7A6632 detects RRED high, it will stop data
processing in all receive channels and reports by writing the
Status byte. The synchronization will be restored by TMAX
and RSYNC signals.

The PT7A6632 performs data validity check (checks CRC) for
the received data. Once the PT7A6632 finds any errors in the
CRC, the receive interface will stop data processing in current
channel until detects a new HDLC flag byte. The situation is
reported to the external memory. Details are shown in Table 11
for STATUS byte, ABRT, FCER and SHER bits in Section “Ex-
ternal Memory Organization and Definition”.

Hyperchannel

Three standard ISDN hyperchannel options (two for T1, one
for CEPT PCM-30) are available by setting HCS0 and HCS1
as well as T1/CEPT pins. See Table 3 and Figure 11.

The channels can also be randomly grouped into flexible
hyperchannel (with HCS0 HCS1 = 00). A hyperchannel can
contains any number of 32 64kb/s channels. Details is illus-
trated in Section “External Memory Organization and Defini-
tion” and Table 10.

Channel Operation Modes

See receive command buffer in Section “External Memory Or-
ganization and Definition” for details (Figure 27).
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A   B   C   D   E   F   G   H

MSB LSB

 Received Data

1   0   1   1   1   0   0   0 FILL/MASK

A   1   B   C   D   1   1   1   E   1   F   G   H   1   1   1

T1/CEPT PCM-30 Serial Input

TS m in Frame n+1                   TS m in Frame n

 Assembled Data Byte

  Figure 13.   32kb/s Subrate Operation - Single Receive Channel

  Figure 14. Receive Frame Synchronization Timing - T1 Mode, SIS = 1
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• HDLC Mode

In HDLC mode, the Receive Processor detects flags, abort,
delete zero-bit, check the Frame Check Sequences (FCS), and
filters the time-fill bits by applying FILL/MASK byte to the
received data.

Reset the device will make all channels in HDLC mode.

• Non-HDLC Data Mode

In this mode, received data are directly written into external
memory without deformating.

• Non-HDLC Signaling Mode

In non-HDLC signaling mode, PT7A6632 detects the
multiframe alignment sequence. If the alignment sequence is
valid, the received data will be sent to the external memory; if
not, the data will not be sent to external memory until a valid
alignment sequence is detected. The loss of the multiframe
alignment will be reported to  external memory. Any channel(s)
can be specified to receive bit-oriented signaling. This feature
is very useful in central office switching applications.
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  Figure 15. Receive Frame Synchronization Timing - CEPT PCM-30 Mode, SIS = 1

  Figure 16. Receive Frame Synchronization Timing - T1 Mode, SIS = 0
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  Figure 17. Receive Frame Synchronization Timing - CEPT PCM-30 Mode, SIS = 0

• Loop Mode

When a receive channel is specified in Loop Mode, data to be
sent to the external memory is not from the external T1/E1
trunk interface, instead, it is fetched internally from an inter-
mediate buffer in the PT7A6632, in which the data was from a
loop mode transmit channel.  Thus the data from the external
memory is feedback to external memory. Each time only one
transmit and one receive channel can be specified in Loop
Mode to guarantee normal operation. The transmit loop chan-
nel No. and receive loop channel No. are not necessarily iden-
tical. The Loop Mode does not support hyperchannel.

Reset the device will delete all Loop Mode.

• Logical Inversion

If a receive channel is set in inversion mode, the received data
will be inverted bit by bit when being processed, including
flag, ABORT and FCS bits.

Reset the device will make all channel in inversion mode.

Data Reception Order

The PT7A6632 writes received data bytes in the external
memory in the same order in which they are received in time.
For a certain channel, the first received byte is written at byte
address m, the second received at byte address m+1, and so on
as long as the buffer is not completely filled or an end-of-frame
is not reached. After the end of the frame or the end of the
buffer (whichever occurs first) is detected, the PT7A6632 writes
the next received data byte at the first allocated address of the
next available buffer.

The PT7A6632 writes the first received data bit of an octet at
the LSB (D0) position of the external buffer byte, the second
received data bit at the next to LSB position, and so on. The
last (8th) received data bit of an octet is written at the MSB
(D7) position of the data byte.

~ ~ ~ ~ ~ ~ ~ ~

Proving Period 1
(≤ one full

multiframe)

Proving Period 2
(one full

multiframe)

Proving Period 3
(one full

multiframe)

(One full
multiframe)

From this point, fully
multiframe synchronized
until RRED goes high

Time-slot 0, first frame of the next
multiframe

Time-slot 31, last
frame of a

multiframe

Bit 6       Bit 7        Bit 8        Bit 1       Bit 2        Bit 3        Bit 4       Bit 5        Bit 6       Bit 7       Bit 8

RRED

RSYNC

RCLK

RSER

RRED

RSYNC

~ ~ ~ ~ ~ ~ ~ ~



Data Sheet
 PT7A6632 32-Channel HDLC Controller

PT019(05/02) Ver:2
19

|||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||

Memory Manager

The Memory Manager controls data flow between Transmit
Processor/Receive Processor and the external memory as shown
in Figure 18. CPU assigns the external memory into several
parts for activation information (Activation Memory) and data
processing information (Data Processing Memory) as shown
in Figure 20 in Section “External Memory Organization and
Definition”.

The Data Processing Memory is allocated to each transmit and
receive channel for data, command and status storage. The
CPU allocated enough memory in the buffers for the real-time
operation of transmit and receive with no data underrun or
overrun. The external memory is managed with minimal inter-
vention from the CPU.

The CPU sends out an ATTN signal to command PT7A6632 to
access the Activation Memory that contains channel number
and channel starting address. The SYSACC signal is asserted
by PT7A6632 during accessing the Activation Memory. After
the access, the ATACK will be asserted.

The Data Processing Memory contains such information as
next buffer address, operation mode, buffer size, data length,
buffer status and HDLC frame completion status. They are set
up by CPU. PT7A6632 accesses the buffers and processes data
and update the status in the buffers after processing. DMND is
asserted by the PT7A6632 to inform other devices using the
memory bus that PT7A6632 will access the external memory
one TCLK period after rising edge of the DMND. INTR as-
serted when PT7A6632 updates the status byte in buffers.

The memory manager responds to CPU-initiated changes in the
operational modes of a channel or relocation of the allocated
buffers without affecting the operation of the other channels.

The timing for the memory access is generated from SYSCLK.

From Rx Bit-Level Processor
/ To Tx Bit-Level ProcessorsMemory

Manager

A0-A15

D0-D7

READ

WRITE

AS

DMND

ATTN

ATACK, SYSACC, INTR

External
Memory

SYSCLK

CPU

PT7A6632

3

  Figure 18. Diagram of Memory Manager with External Memory and CPU

State/Control Machine

The State/Control Machine processes the device mode and
status. MDFS sets the memory location pattern, i.e., the even
addresses in external memory are for higher bytes (MDFS = 1)
or for lower bytes (MDFS = 0) of the Next Buffer Starting Ad-
dress, Buffer Size and Data Length respectively.

  Figure 19

UAEN sets the Upper address lines (A8 - A15) in high imped-
ance (UAEN = 1) or in Low state (UAEN = 0) when accessing
Activation Memory. When the upper address lines in high im-
pedance, the CPU can drive them to any state during accessing
activation memory.

HCS0, HCS1 and T1/CEPT select T1 or CEPT PCM-30 mode
and hyperchannel (Table 3). SIS selects trigger edge of RCLK
and TCLK. TSEREN sets TSER output line state, i.e., sending
data, sending “1” or in high impedance (Table 4).

CH0 to CH4 and Rx/Tx are status outputs indicating the cur-
rent active channel number and direction. CH0 is LSB, CH4 is
MSB.

The main clock for PT7A6632 is generated by the State/Con-
trol Machine from SYSCLK.

CH0-
CH4

Rx/Tx

RESET HCS0-HCS1 T1/CEPT SISUAEN  MDFS

State / Control Machine

5

2

To Rx and Tx Processors
& Memory Manager
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External Memory Organization and
Definition

General Structure

The external memory is divided by the CPU into two func-
tional blocks for channel activation and data processing, re-
ferred as Activation Memory and Data Processing Memory.

The Activation Memory contains Channel Activation Byte

and Channel Buffer Pointers, providing PT7A6632 such in-
formation as channel activation/deactivation, channel direc-
tion (transmit or receive) and channel starting addresses. CPU
allocates the Channel Starting Pointer for each receive and
transmit channel.

The Data Processing Memory contains data/command buffers
storing descriptors, user’s data received or to be transmitted,
channel operation mode and status. CPU allocates a set of
linked data/command buffers for each receive and transmit
channel.

 Details are shown in Figures 20-22.

(Address)

External Memory

(Contents)

Channel Activation Byte

128 Bytes of System Memory
for Channel Buffer Pointers

Data
Processing
Memory

0
1
2

j

j + 128
to

j + 255

p
p + 1

to
p + n  1

x
x + 1

to
x + n - 1

n-Byte Data Buffer
For Rx Channel #k

n-Byte Data Buffer
For Tx Channel #m

~~

~~

~~

~~ ~~

~~

~~

~~

Activation
Memory

  Figure 20. External Memory Map - Top Level
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Activation Memory

The Activation Memory map is shown in the Figure 21.

Channel Activation Byte

The Channel Activation Byte are illustrated in the following
table 5. The PT7A6632 reads this byte so that gets the channel
number, the channel state (active or inactive) and the channel
direction (transmit or receive). The PT7A6632 asserts SYSACC
when it accesses the Activation Memory.

Channel Buffer Pointers

Channel Buffer Pointers provide PT7A6632 the channel start-
ing address (16-bit) for each channel, 64 channels totally, guid-
ing to a link of buffers containing data and command. The
relative location of the upper and lower bytes of the 16-bit
start address word is determined by the MDFS input (see Fig-
ure 17). The upper address lines (A8-A15) are placed in the
high-impedance state or LOW by the PT7A6632 during the
Activation Memory accesses.

  Figure 21a. Activation Memory Map Locations (MDFS = HIGH)

Channel Activation Byte

Channel Buffer Pointers

7             6             5             4             3             2             1             0

XX00 Active x Rx/Tx Channel Number
XX01

XX7F

Byte Addresses xx01 Through
xx7F Are Not Used by PT7A6632

XX80 Transmit Channel 0 Start Address (High-Order Byte)
XX81 Transmit Channel 0 Start Address (Low-Order Byte)
XX82 Transmit Channel 1 Start Address (High-Order Byte)
XX83 Transmit Channel 1 Start Address (Low-Order Byte)

Transmit Channels 2 to 30 Start Addresses

XXBE Transmit Channel 31 Start Address (High-Order Byte)
XXBF Transmit Channel 31 Start Address (Low-Order Byte)
XXC0 Receive Channel 0 Start Address (High-Order Byte)
XXC1 Receive Channel 0 Start Address (Low-Order Byte)

Receive Channels 1 to 30 Start Address

XXFE Receive Channel 31 Start Address (High-Order Byte)
XXFF Receive Channel 31 Start Address (Low-Order Byte)

~~ ~~

~~ ~~

~~ ~~

a. MDFS = HIGH (68000 Based)

(Address)
(HEX)

(Contents)

7tiB 7tiB 7tiB 7tiB 7tiB 6tiB 6tiB 6tiB 6tiB 6tiB 5tiB 5tiB 5tiB 5tiB 5tiB 4tiB 4tiB 4tiB 4tiB 4tiB 3tiB 3tiB 3tiB 3tiB 3tiB 2tiB 2tiB 2tiB 2tiB 2tiB 1tiB 1tiB 1tiB 1tiB 1tiB 0tiB 0tiB 0tiB 0tiB 0tiB

tibevitcA tibevitcA tibevitcA tibevitcA tibevitcA tibxT/xR tibxT/xR tibxT/xR tibxT/xR tibxT/xR )yraniB(13~0rebmuNlennahC )yraniB(13~0rebmuNlennahC )yraniB(13~0rebmuNlennahC )yraniB(13~0rebmuNlennahC )yraniB(13~0rebmuNlennahC

1 0

desunU

1 0 ,0lennahc-00000
,1lennahc-10000
,2lennahc-01000

.cte
lennahcehT

detavitca
lennahcehT

detavitcaed
evieceR timsnarT

  Table 5. Channel Activation Byte
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  Figure 21b. Activation Memory Map Locations (MDFS = LOW)

7             6             5             4             3             2             1             0

XX00 Active x Rx/Tx Channel Number
XX01

XX7F

Byte Addresses xx01 Through
xx7F Are Not Used by PT7A6632

XX80 Transmit Channel 0 Start Address (Low-Order Byte)
XX81 Transmit Channel 0 Start Address (High-Order Byte)
XX82 Transmit Channel 1 Start Address (Low-Order Byte)
XX83 Transmit Channel 1 Start Address (High-Order Byte)

Transmit Channels 2 to 30 Start Addresses

XXBE Transmit Channel 31 Start Address (Low-Order Byte)
XXBF Transmit Channel 31 Start Address (High-Order Byte)
XXC0 Receive Channel 0 Start Address (Low-Order Byte)
XXC1 Receive Channel 0 Start Address (High-Order Byte)

Receive Channels 1 to 30 Start Address

XXFE Receive Channel 31 Start Address (Low-Order Byte)
XXFF Receive Channel 31 Start Address (High-Order Byte)

~~ ~~

~~ ~~

~~ ~~

b. MDFS = LOW (iAPX 86 Based)

(Address)
(HEX)

(Contents)

Channel Activation Byte

Channel Buffer Pointers
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Next Buffer Start Address
Buffer Size
Data length
Status byte

~~

m

m+7
m+7+1

m+7+n

Buffer 2

8 Bytes of Buffer Descriptor*

7 0

Next Buffer Start Address
Buffer Size
Data length
Status byte

~~

Address
i

i+7
i+7+1

i+7+k

Buffer 1

8 Bytes of Buffer Descriptor*

Data or
Command

7 0

Next Buffer Start Address
Buffer Size
Data length
Status byte

~~

p

p+7
p+7+1

p+7+r

Buffer N

8 Bytes of Buffer Descriptor*

7 0

* Formats are different for Data buffer and Command buffer, and differs with MDFS

~~

~~

~~

k Bytes of User s Data
or

2 Bytes of Channel Mode
& Rate Definition Data

r Bytes of User s Data
or

2 Bytes of Channel Mode
& Rate Definition Data

n Bytes of User s Data
or

2 Bytes of Channel Mode
& Rate Definition Data

Data or
Command

Data or
Command

  Figure 22. Organization and Linking of Data or Command Buffers
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i

i+1

i+2 Not used

i+3

i+4 FC FO Not used

i+5

i+6 Not Used by PT7A6632

i+7 UNDR IVBA Not used CF/P CMND MPTY

(i+7)+1

(i+7)+2

(i+7)+j

(i+7)+j+1

(i+7)+k

a. MDFS = 1

~~

~~

(Address)

Next Buffer
Address

Buffer
Size (k)

msb

lsb

Data
Length (j)

lsb

lsb

msb

Status(0)

First Date Byte

Second Date Byte

Last Date Byte

Flag Count (Optional)

Last Location in Buffer

~~

~~

-

D
es

cr
ip

to
rs

i

i+1

i+2

i+3 Not used

i+4

i+5 FC FO Not used

i+6 UNDR IVBA Not used CF/P CMND MPTY

i+7 Not Used by PT7A6632

(i+7)+1

(i+7)+2

(i+7)+j

(i+7)+j+1

(i+7)+k

b. MDFS = 0

~~

~~

(Address) 7                    (Contents)                       0

Next Buffer
Address

Buffer
Size (k)msb

lsb

Data
Length (j)

lsb

lsb

msb

Status(0)

First Date Byte
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Last Date Byte
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~~

~~

-
D

es
cr

ip
to

rs

D
at

a

D
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a

7                    (Contents)                       0

msb

msb

  Figure 23. Transmit Data Buffer

Data Processing Memory

General

The Data Processing Memory refers to Data or Command buff-
ers which are linked each other. The PT7A6632 accesses the
Data Processing Memory for transmit/receive data and opera-
tion commands. Each buffer has following configuration (see
Figure 22):

• 8-Byte Descriptors
• Data bytes to be transmitted or received or Command

There are 4 kinds of buffers, Transmit Data Buffer and Trans-
mit Command Buffer for transmit channels, and Receive Data
Buffer and Receive Command Buffer for receive channels.

Transmit Data Buffer

The Transmit Data Buffer contains 8 bytes of descriptors and j
bytes of user’s data as shown in Figure 23. The MDFS pin
decides the most significant byte and least significant byte
locations (in even and odd addresses).

• Descriptors

The first 8 bytes in the transmit Data Buffer is Descriptors that
specifies Next Buffer Address, Buffer Size, Data Length and
Status respectively. See Table 6 for the definition.

• Data Bytes

Following the Descriptors are the data to be transmitted. The
number of bytes are specified by Data Length (for complete

data buffer) or Buffer Size (for partial data buffer). The buffer
may contains last byte of a frame (CF/P = 1) or partial data of a
frame (CF/P = 0) in HDLC mode. The CF/P should be reset for
other modes.

• Flag Count Byte (Optional)

Specifies the additional flags to be added after “CRC + one
Flag” of a frame. It will be read only when Flag Control bit in
the MS byte of Data Length is set (FC = 1).
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emaN emaN emaN emaN emaN noitpircseD noitpircseD noitpircseD noitpircseD noitpircseD

reffuBtxeN reffuBtxeN reffuBtxeN reffuBtxeN reffuBtxeN
sserddA

sseccaot2366rofreffubtxenotgnitniop,drowsserddatib-61

eziSreffuB eziSreffuB eziSreffuB eziSreffuB eziSreffuB
sdaer2366ehT.reffubtnerrucrofUPCehtybdetacollasnoitacolyromemforebmunetybseificeps,tib-21
2366ehT.atadlaitrapsniatnocreffubatadehttahtswohs)0=P/FC(sutatSehtnehwylnoeziSreffuBeht

.reffubsihtnisetybatadforebmunlautcaehtoteziSreffuBehttrevnoclliw

CFCFCFCFCF

lortnoCgalF lortnoCgalF lortnoCgalF lortnoCgalF lortnoCgalF rofCRCdewollofgalfenomuminimehttpecxe(sgalflanoitiddaynafisetacidni,tib-1:
,UPCehtybtesersiCFfI.atadCLDHehtfo)GALF1+CRC(ehtretfadexidneppaebot)tamrofCLDH
ebot)s(galflanoitiddaeblliwerehtsnaemti,UPCehtybtesfI.deddaebotgalflanoitiddaonsnaemti
nietybTNUOCGALFlanoitpoehtnideificepssi)s(galflanoitiddaehtforebmunehT.atadehtotdedda

.reffuBataDxTeht

OFOFOFOFOF

tnuoCtesffOgalF tnuoCtesffOgalF tnuoCtesffOgalF tnuoCtesffOgalF tnuoCtesffOgalF stnuoclennahcxTeht,UPCehtybtessiOFfI.1=CFnehwylnolufgninaem,tib-1:
stluserdetnuocehtsedividneht,locotorpCLDHnodesabsorezdetresniyllanoitnetniforebmunlatoteht
ehT.atadehtnidetresnietybatad-nonforebmunehtstneserper)"tesffOgalF"dellac(tneitouqehT.8yb
detresniehtfoegdelwonktuohtiwtessawhcihw,TNUOCGALFehtmorftesffOgalFehtstcartbus2366

.atadehtotdeddaebotsgalflanoitiddaforebmunlautcaehtsitnatluserehT.sorez

htgneLataD htgneLataD htgneLataD htgneLataD htgneLataD
sdaer2366ehT.reffuBataDxTehtnidettimsnartebotsetybatadforebmunlautcaehtseificeps,tib-21

.)1=P/FC(emarfafoetybtsalehtsniatnocreffubehttahtswohssutatSehtfiylnohtgneLataDeht

YTPM YTPM YTPM YTPM YTPM
ytpmE ytpmE ytpmE ytpmE ytpmE ehT.noissimsnartrofydaertonsiatad,.e.i,ytpmesireffubehtsnaemti,UPCehtybtesfi,tib-1:

stes2366.ydaersiatadehtnehwtibsihtsteserUPCehT.tesersitilitnutibsihtgnilloppeeklliw2366
.snoitacolytpmeehtsesuernacUPCehtdna,reffubehtninoissimsnartatadsetelpmoctiecno1ottibeht

DNMC DNMC DNMC DNMC DNMC
dnammoC dnammoC dnammoC dnammoC dnammoC ti,UPCehtybteserfI.reffuBdnammoCasireffubehtsnaemti,UPCehtybtesnehw,tib-1:

.reffuBataDasi

P/FC P/FC P/FC P/FC P/FC

:reffuBataDlaitraP/emarFetelpmoC :reffuBataDlaitraP/emarFetelpmoC :reffuBataDlaitraP/emarFetelpmoC :reffuBataDlaitraP/emarFetelpmoC :reffuBataDlaitraP/emarFetelpmoC tsalehtsniatnocreffubatadehttahtwohsotUPCehtybtes,tib-1
ataD.xaM(htgneLataDehtybdeificepssisetybatadforebmunlautcA.ataddemarfCLDHnafoetyb

.)5904:htgneL
gnideeccusnisiatadtserehtdna,emarfafoatadlaitrapsniatnocreffubehtsnaemti,UPCehtybtesersitifI
sisetybatadforebmunlautcA.reffubgnidsseccustxenehtotsnrutyllacitamotua2366ehT.)s(reffub

.)5904:eziSreffuB.xaM(eziSreffuBehtybdeificeps
noissimsnartatadesiwrehto,noissimsnartatadylsuounitnocrof0ebdluohstibeht,atadCLDH-nonroF

.detpurretnieblliw

ABVI ABVI ABVI ABVI ABVI
sserddAreffuBdilavnI sserddAreffuBdilavnI sserddAreffuBdilavnI sserddAreffuBdilavnI sserddAreffuBdilavnI sahcus,.e.i,sserddAreffuBtxeNdilavninasdniftifitibehtstes2366eht,tib-1:

setybeno-lladnadetavitcaedeblliwlennahcxTeht,esacsihtnI.xFFFfomrofnirosorez61fosserdda
.UPCehtybdetavitca-ersilennahcehtlitnudettimsnarteb

RDNU RDNU RDNU RDNU RDNU

nurrednU nurrednU nurrednU nurrednU nurrednU sdnif2366ehtnehw,.g.e,atadfotuosnurlennahcxTtnerrucehtfitibehtstes2366eht,tib-1:
eht,osfI.reffubatadlaitrapagniwollofreffubdnammocaro,reffubytpmena,sserddareffubdilavnina
,)edomCLDHnifi(deraelcsinoitidnocehtlitnusgalFybdewollofedocTROBAnatuodneslliw2366
fi(reffubatadytpme-nondilavapustesUPCehtlitnuyldetaepersetybseno-llatuodneslliw2366ehtro

.)edomCLDH-nonni

  Table 6. Descriptors in Transmit Data Buffer
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Transmit Command Buffer

The Transmit Command Buffer contains 8 bytes of descriptors and 2 bytes of Channel Mode & Rate Definition Data (and maybe
the Hyperchannel Configuring Bytes) as shown in Figure 24. The MDFS pin decides the MS byte and LS byte locations (in even
and odd addresses).

  Figure 24. Transmit Command Buffer
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  Table 7. Descriptors in Transmit Command Buffer

emaN emaN emaN emaN emaN noitpircseD noitpircseD noitpircseD noitpircseD noitpircseD

reffuBtxeN reffuBtxeN reffuBtxeN reffuBtxeN reffuBtxeN
sserddA

sseccaot2366rofreffubtxenotgnitniop,drowsserddatib-61

htgneLataD htgneLataD htgneLataD htgneLataD htgneLataD
.ssecorplennahcrepyhelbixelfrossecorplennahcrepyh-elbixelf-nonehtsediced,tib-8

,ssecorplennahcrepyh-nonylno,2ro1,0=htgneLataD
.ssecorplennahcrepyhsiereht,2>htgneLataD

YTPM YTPM YTPM YTPM YTPM
ytpmE ytpmE ytpmE ytpmE ytpmE esacsihtnI.ydaertonsiataddnammoc,.e.i,ytpmesireffubehttahtwohsottistesUPCeht,tib-1:

.ydaersiataddnammocehtnehwtibsihtsteserUPCehT.tesersitilitnutibsihtgnilloppeeklliw2366eht
.reffubehtnignissecorpdnammocfonoitelpmocUPCehtmrofniottibehtstes2366

DNMC DNMC DNMC DNMC DNMC dnammoC dnammoC dnammoC dnammoC dnammoC .reffuBdnammoCasireffubehtetacidniotUPCehtybtes,tib-1:

P/FC P/FC P/FC P/FC P/FC

:reffuBdnammoClaitraP/reffuBdnammoCetelpmoC :reffuBdnammoClaitraP/reffuBdnammoCetelpmoC :reffuBdnammoClaitraP/reffuBdnammoCetelpmoC :reffuBdnammoClaitraP/reffuBdnammoCetelpmoC :reffuBdnammoClaitraP/reffuBdnammoCetelpmoC ehttahtetacidniotUPCehtybtes,tib-1
eht,gnissecorpreffuBdnammoCetelpmoCehtgniruD.reffuBdnammoCetelpmoCasireffubdnammoc

.edomCLDHnisitifiTROBACLDHnatimsnartlliw2366
ehtesacsihtnI.)1=DNMC,0=P/FC(reffuBdnammoClaitraPaetacidniottibP/FCehtsteserUPCehT

.reffubtxenssecorpoteunitnocneht,)s(etybseno-llaCLDH-nonrogalfCLDHdneslliw2366

ABVI ABVI ABVI ABVI ABVI
sserddAreffuBdilavnI sserddAreffuBdilavnI sserddAreffuBdilavnI sserddAreffuBdilavnI sserddAreffuBdilavnI sahcus,sserddAreffuBtxeNdilavninasdniftifitibehtstes2366eht,tib-1:

ebstibeno-lladnadetavitcaedeblliwlennahcxTeht,esacsihtnI.xFFFfomrofnirosorez61fosserdda
.UPCehtybdetavitca-ersilennahcehtlitnudettimsnart

• Descriptors

The first 8 bytes in the Transmit Command Buffer are Descriptors that specify Next Buffer Address, Data Length and Status
respectively. See Table 7 for the definition.
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  Table 8. MODE Byte in Transmit Command Buffer

EDOM EDOM EDOM EDOM EDOM emaN emaN emaN emaN emaN noitpircseD noitpircseD noitpircseD noitpircseD noitpircseD

4-7stiB desutoN

3tiB VNI VNI VNI VNI VNI
1 noitrevnI

0 noitrevni-noN

2tiB POOL POOL POOL POOL POOL
1 lennahcpooL

0 lennahcpool-noN

0tiB,1tiB CLDH,GIS CLDH,GIS CLDH,GIS CLDH,GIS CLDH,GIS

00
edomlennahcatadCLDH-noN edomlennahcatadCLDH-noN edomlennahcatadCLDH-noN edomlennahcatadCLDH-noN edomlennahcatadCLDH-noN teserebdluohsP/FC.noitacilppaIMDfo1dna0sedomnidesu:

yldetaeperetybeno-llatimsnartlliw2366ehtesiwrehto,noissimsnartataddetpurretninutegot
.emasehterasedoceldiehtdnallifemitlennahcehT.reffubehtnietybtsalehtgniwollof

10
:edomlennahcatadCLDH :edomlennahcatadCLDH :edomlennahcatadCLDH :edomlennahcatadCLDH :edomlennahcatadCLDH detneiro-egassemDPALnarolennahcCLDHnasilennahcehT

etaluclacotdesusilaimonylopTTICC-CRCtib-61,setyblargetninisidleifnoitamrofnI.lennahc
.stnemeriuqerCLDHdnaCLDSseifsitasecneuqesTROBAdna,SCF

01
:edomlennahcgnilangisCLDH-noN :edomlennahcgnilangisCLDH-noN :edomlennahcgnilangisCLDH-noN :edomlennahcgnilangisCLDH-noN :edomlennahcgnilangisCLDH-noN 2366.atadgnilangisdetneiro-tibseirraclennahcehT

.UPCehtyblennahcgnilangisehtotdetacollaerasreffubataddeknil2nahteromontahtsemussa
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11 devreseR

• MODE Byte (Channel Mode)

The MODE byte is set up by the CPU to specify channel modes of HDLC, non-HDLC signaling, non-HDLC data, loop, non-
loop, inversion or non-inversion.

The details are shown in Table 8.
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1
0
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1
0
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1
0
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1

1

1

1

1

1

1

1
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1

0
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.s/bk46fonoisrev
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  Table 9. Examples of FILL/MASK Options

• FILL/MASK Byte (Rate Definition)

The FILL/MASK byte is used as a masking pattern on the
HDLC-formatted (including FLAG, header, data, CRC, and
ABORT code) or non-HDLC-formatted data in order to adapt
subrates that are multiples of 8kb/s to the 64kb/s rate.  The 8-

bit sequence is applied to data on a bit by bit basis to insert 1
(FILL/MASK bit = 0) for time fill, or insert data bit (FILL/
MASK = 1). See an example in Figure 6 in Section “Transmit
Bit-Level Processor” and Table 9.

For bit-oriented signaling mode, the FILL/MASK should be
set as 1111 1111. If not, the PT7A6632 will not override any
other FILL/MASK pattern.
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0 x
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.degnahcnu

1 0
4-0stibnirebmunlennahceteleD

.lennahcrepyhmorf

1 1
ot4-0stibnirebmunlennahcddA

.lennahcrepyh

• Flexible Hyperchannel Configuring Byte (Optional)

The byte follows the FILL/MASK byte if any. It is used to
configure flexible hyperchannel. Bits 0 - 4 specify number of
a channel to be grouped into or removed from a hyperchannel.
Bits 6 and 7 is for hyperchannel enable and add/delete respec-
tively. See Table 10 for details.

  Table 10

Data Length is used to specify flexible hyperchannel. When
Data Length = 0, 1 or 2, only normal channel process. When
Data Length > 2, there is hyperchannel process.

• Flexible Hyperchannel

The Flexible Hyperchannel mode allows the PT7A6632 to
group any number of 32 64kb/s channels into a hyperchannel.
The Data Length (>2) is read to decide the number of addi-
tional channels to be added to a hyperchannel. If a previously
activated channel is assigned to a flexible hyperchannel, it
will suspend the original buffer process, and the process will
be restored once the channel is released from the hyperchannel.
It may take one frame time. A channel can be assigned to one
hyperchannel only.

The channel map may be updated in one cycle of channel
counting. In flexible hyperchannel mode, the HCS0 and HCS1
should be set as “0 0”, otherwise the standard hyperchannel
will override the flexible hyperchannel.

• Partial Command Buffer

If the CPU can not make next buffer ready before the PT7A6632
completes data transmission of a channel, the CPU will reset
the CF/P bit to indicate that it is a Partial Command Buffer
(CF/P=0, CMND=1). In this case the PT7A6632 will read Next
Buffer Address and send a HDLC flag(s) or a non-HDLC octet
all-ones to fill the gap, then the PT7A6632 turns to a new
buffer chain as if it complete a normal buffer process by setting
the MPTY and CF/P bits.

The PT7A6632 sends out flags or all-ones until it is informed
to resume data transmission by the CPU again. One Partial
Command Buffer sends one flag or one all-ones byte, a chain
of Partial Command Buffer sends multiple flags or ones. The
Partial Command Buffer processing will not change the MODE
and FILL/MASK.

If a Partial Command Buffer is processed after a partial data
buffer, the HDLC ABORT or non-HDLC all-ones will be sent.

Minimum Number of Data Bytes in a Tx Buffer

For Transmit Data Buffers and Transmit Command Buffers,
minimum number of data bytes is required for buffer mainte-
nance and buffer transition. The minimum numbers depend on
the current buffer type and next buffer type. Refer to Figure 25.

Command Buffer
(10x)*

Complete Data
Buffer (001)*

3 Bytes

Complete Data Buffer
(001)*

Partial Data Buffer
(000)*

Partial Data
Buffer (000)*

6 Bytes

Complete Data
Buffer (001)*

2 Bytes

Partial Data
Buffer (000)*

5 Bytes

Complete Data
Buffer (001)*

2 Bytes

Partial Data
Buffer (000)*

5 Bytes

Current Buffer

Next
Buffer

* Status Bits: CMND, MPTY, CF/P

Any Buffer
(xxx)*

Command
Buffer (10x)*

2 Bytes

  Figure 25. Minimum Data Bytes for Transmit Buffer

Current Buffer

Next
Buffer

Current Buffer

Next
Buffer

Current Buffer

Next Buffer

Min. Data Bytes
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  Figure 26. Receive Data Buffer

Receive Data Buffer

The Receive Data Buffer contains 8 bytes of descriptors and j
bytes of user’s data as shown in Figure 26. The MDFS pin
decides the MS byte and LS byte locations (in even and odd
addresses).

• Descriptors

The first 8 bytes in the Receive Data Buffer are Descriptors
that specify Next Buffer Address, Buffer Size, Data Length and
Status respectively. See Table 11 for the definition.

• Data Bytes

Following the Descriptors are received data. The number of
data bytes are indicated by Data Length which is written by
the PT7A6632 after it receives the last byte of an HDLC frame
or the HDLC ABORT code, upon the loss of multiframe align-
ment error from a non-HDLC signaling channel, or when Re-
ceiver Bit-Level Processor detects receive synchronization
error caused by RSYN, elastic buffer error or RRED. When it is
a partial data buffer, the number of data bytes is indicated by
the Buffer Size.
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  Table 11. Descriptors in Receive Data Buffer



Data Sheet
 PT7A6632 32-Channel HDLC Controller

PT019(05/02) Ver:2
33

|||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||

Receive Command Buffer

The Receive Command Buffer contains 8 bytes of descriptors and 2 bytes of Channel Mode & Rate Definition Data (and maybe
Hyperchannel Configuring Bytes) as shown in Figure 27. The MDFS pin decides the MS byte and LS byte locations (in even
and odd addresses).

  Figure 27. Receive Command Buffer
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  Table 12. Descriptors in Receive Command Buffer
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• Descriptors

The first 8 bytes in the Receive Command Buffer is Descriptors that specifies Next Buffer Address, Data Length and Status
respectively. See Table 12 for the definition.
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  Table 13. MODE Byte in Receive Command Buffer
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11 devreseR

• MODE Byte (Channel Mode)

The Channel Mode Byte is set up by the CPU to specify channel modes of HDLC, non-HDLC signaling, non-HDLC data, loop,
non-loop, inversion or non-inversion.

The details are shown in Table 13.
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)sserddA( 7 )stnetnoC( 0

i
jroi=sserddAreffuBtxeN

1+i

2+i
srotpircseDgniniameR

7+i

1+)7+i( X 1 X X X 1B 1A 31A

2+)7+i( X 1 X X X 2B 2A 41A

3+)7+i( X 1 X X X 3B 3A 51A

11+)7+i( X 1 X X X 11B 11A 32A

21+)7+i( X 1 X X X 21B 21A 1A

31+)7+i( X 1 X X X 31B 31A 1A

41+)7+i( X 1 X X X 41B 41A 2A

51+)7+i( X 1 X X X 51B 51A 3A

61+)7+i( X 1 X X X 61B 61A 4A

71+)7+i( X 1 X X X 71B 71A 5A

32+)7+i( X 1 X X X 32B 32A 11A

42+)7+i( 1 0 sY 0 1 1 1 21A

  Table 14. Receive Buffer Data Arrangement for Non-HDLC Bit-Oriented Signaling Channel

○

○

○

○

)sserddA( 7 )stnetnoC( 0

i
jroi=sserddAreffuBtxeN

1+i

2+i
srotpircseDgniniameR

7+i

1+)7+i( 71D 71C 71B 71A 1D 1C 1B 1A

2+)7+i( 81D 81C 81B 81A 2D 2C 2B 2A

3+)7+i( 91D 91C 91B 91A 3D 3C 3B 3A

11+)7+i( 72D 72C 72B 72A 11D 11C 11B 11A

21+)7+i( 82D 82C 82B 82A 21D 21C 21B 21A

31+)7+i( 92D 92C 92B 92A 31D 31C 31B 31A

41+)7+i( 03C 03C 03B 03A 41D 41C 41B 41A

51+)7+i( 13D 13C 13B 13A 51D 51C 51B 51A

61+)7+i( 1 1 Ys 1 0 0 0 0

a. T1 Mode

b. CEPT PCM-30 Mode

○

○

○

○

○

○

○

○
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• FILL/MASK Byte (Rate Definition)

The PT7A6632 FILL/MASK byte is used as a masking pattern
on the HDLC-formatted (including FLAG, header, data, CRC,
and ABORT code) or non-HDLC-formatted data in order to
adapt subrates that are multiples of 8kb/s to the 64kb/s rate.
The 8-bit sequence is applied to data on a bit by bit basis to
remove time-fill (FILL/MASK bit = 0) bits. See an example in
Figure 13 in Section “Receive  Bit-Level Processor” and Table
9.

For bit-oriented signaling mode, the FILL/MASK should be
set as 1111 1111, otherwise the PT7A6632 will not override
any other FILL/MASK pattern.

• Flexible Hyperchannel Configuring Byte (Optional)

The byte follows the FILL/MASK byte if any. It is used to
configure flexible hyperchannel. Bits 0 - 4 specify number of
a channel to be grouped into or removed from a hyperchannel.
Bits 6 and 7 is for hyperchannel enable and add/delete respec-
tively. See Table 10 for details.

reffuBataDevieceR reffuBataDevieceR reffuBataDevieceR reffuBataDevieceR reffuBataDevieceR
dnammoCevieceR dnammoCevieceR dnammoCevieceR dnammoCevieceR dnammoCevieceR

reffuB

.niM .niM .niM .niM .niM
reffuB

eziS

)srotpircseD(setyB8
)ataD(setyB6+

)srotpircseD(setyB8
)dnammoC(setyB2+

Data Length is used to specify flexible hyperchannel. When
Data Length = 0, 1 or 2, only non-hyperchannel process. When
Data Length > 2, there is hyperchannel process, while the Data
Length indicates how many additional channels to be added
to the hyperchannel. See Section “Flexible Hyperchannel” in
Transmit Command Buffer.

Minimum Buffer Size

The size of receive data buffer must ensure normal buffer main-
tenance and buffer transition without losing data.

  Table 15
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Device Operation

Device Initialization

The device is initialized by RESET signal. Upon reset, all the
channels are set in the following states:
- the operation mode is HDLC, inversion, non-loop,
- FILL/MASK byte: 0000 0000,
- all channels are inactive,
- Flexible hyperchannels are disabled,
- no data transferred from the external memory or written to the
external memory.

The PT7A6632 monitors the TMAX, RSYNC and RRED sig-
nals and correspondingly reset the Transmit channel counter
and the Receive channel counter to ascertain the framing syn-
chronization.

Channel Initialization

The channels are initialized for preparing data transmission
and reception by CPU asserting the ATTN signal.

Before asserting the ATTN, the CPU first allocates memory in
the external memory for a Command Buffer containing 8 bytes
of descriptors including Next Buffer Starting Address, Data
Length, Status, and 2 bytes of Mode and Fill/Mask.  And a
chain of linked data buffers are set up by the CPU following
the command buffer, containing Next Buffer Start Address,
Buffer Size, Data Length, Status and Data bytes. Then the CPU
set up the Activation Memory containing channel No. to be
activated and channel direction, and Channel Starting Ad-
dress (pointers) in the external memory. Then the CPU sends
out the ATTN signal.

The PT7A6632 receives the ATTN, starting to access the Acti-
vation Memory (asserting SYSACC)  for the Channel Number
and the channel start address, which will be stored internally
in the PT7A6632. PT7A6632 asserts the ATACK after comple-
tion the access, CPU negates the ATTN in response to the
ATACK, and PT7A6632 negates the ATACK in response to
negation of ATTN. The channel initialization is completed.
The process is illustrated in Figure 28.

This process can be repeated for each channel to be initial-
ized. The PT7A6632 must make three activation memory ac-
cesses to complete the channel ATTN processing. The worst
case of time delay from ATTN assertion to ATACK assertion is
three T1/CEPT PCM-30 channel periods. The earliest is 1.5
channel period.

CPU
   PT7A6632

Channel Activation
Byte for Channel #m

Channel #m Start
Address

ATACK

!

"

#

$

%

! CPU prepares data buffer and writes to activation byte for a channel.
" CPU asserts ATTN.
% PT7A6632 responds to ATTN, reads channel number, Rx/Tx, Active/Inactive in
channel activation byte.
$ PT7A6632 find out the corresponding channel start address and read the start address
of the first buffer allocated for the channel.
# PT7A6632 informs task completion by asserting ATACK.

External Memory

ATTN

  Figure 28. Channel Initialization
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Data Transmission and Reception Operation

In transmission, the PT7A6632 reads the first command buffer
according to the channel start address, judges status of buffer,
fetches the MODE and FILL/MASK information for the chan-
nel, then it reads the Next Buffer Start Address in the current
buffer. It goes to the next buffer to get Data Length/Buffer
Size, and data bytes to send the data out in according to mode
specified and update the status if necessary. The PT7A6632

  Figure 29. Typical Linked Buffer Transmit Sequence

Tx CH31

Tx CH0

Tx CH1

Next BF Addr.
Command

Modes
FILL/MASK

Next BF Addr.
Data Length

MPTY=0
CF/P=1

Next BF Addr.
Buffer Size
MPTY=0
CF/P=0

Next BF Addr.
Data Length

MPTY=0
CF/P=1

Next BF Addr.
Data Length

MPTY=0
CF/P=1

Next BF Addr.
Buffer Size
MPTY=0
CF/P=0

Command Buffer                       Data Buffer #1                       Data Buffer #2

    Data Buffer #3                       Data Buffer #4                        Data Buffer #5

1: ATTN goes high.
2: PT7A6632 reads activation byte (xx00).

3: PT7A6632 reads the first buffer s starting address (command
    or data), then sets ATACK, & starts processing that buffer.
4: PT7A6632 resets ATACK after ATTN goes low.

5: PT7A6632 continues processing command or data buffers as
    controlled by the status of each.

xx00

xx80
xx81
xx82
xx83

xxBE
xxBF

Activation
Memory

Data Processing Memory

processes channel by channel in this way. See figure 29 for
example.

In receiving, the PT7A6632 reads the command buffer of a
channel to locates the CPU-allocated buffers for received data
storage, and stores the processed data into the data buffer and
write the Data Length. It updates the Status of the completed
buffer if necessary. See figure 30 for example.
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  Figure 30. Typical Linked Buffer Receive Activity

Rx CH31

Rx CH0

Rx CH1

Next BF Addr.
Command

Modes
FILL/MASK

Next BF Addr.
Size

Length
MPTY=1

Next BF Addr.
Size

Length
MPTY=1

Command Buffer                       Data Buffer #1                       Data Buffer #2

1: ATTN goes high.
2: PT7A6632 accesses Activation Memory (xx00).

3: PT7A6632 reads the first buffer s starting address (command
    or data), then sets ATACK, & starts processing that buffer.
4: PT7A6632 resets ATACK after ATTN goes low.

5: PT7A6632 continues processing command or data buffers as
    controlled by the status of each.

xx00

xxC0
xxC1
xxC2
xxC3

xxFE
xxFF

Activation
Memory

Data Processing Memory
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Channel Period for Memory Access

The PT7A6632 accesses the external memory for buffer man-
agement and data processing.

Normally, the T1/CEPT PCM-30 data flow requires that a byte
of data should be supplied for transmission and a byte of data
be taken from the receiving source within a single channel
period. So the PT7A6632 divides a channel period into 2
halves, the first half is Tx memory access period and the sec-
ond is Rx memory access period, 4 TCLK periods for each. In
the first half of channel period, the PT7A6632 reads command
information, descriptors information and  transmission data
from the external memory for Tx channels, and in second half
of channel period, it reads command information, descriptors
information from external memory and write the received data
to the memory for Rx channels.

Typically, the PT7A6632 fetches a data byte from the memory
during Tx channel period m for transmission of the data byte
over channel m in the next appropriate Tx channel m, and the
PT7A6632 takes a data byte from the receiving circuit of chan-
nel j and will store the data into the external memory in the
next appropriate Rx channel period j. Then the PT7A6632
moves to process the next Tx channel (m+1) and Rx channel
(j+1). See Figure 31.

In each Tx or Rx memory access period, the PT7A6632 can

8 TCLK Periods

One Channel Period for Memory Access

Rx Memory AccessTx Memory Access

access external memory for data byte for once, or twice if the
descriptor reading is necessary, even more, three times if an
ATTN signal asserted by the CPU.

At the start of each half-channel period, the PT7A6632 first
outputs the channel number CH0 - CH4, and the channel di-
rection Rx/Tx of the current channel. After around half TCLK
period, the PT7A6632 asserts DMND to inform the external
memory that it will access it after 1 TCLK period from the
rising edge of DMND. Then the PT7A6632 asserts the AS strobe,
whose falling edge will make the address valid on the address
bus. The PT7A6632 sends out READ or WRITE strobe to read
data from the memory or write data into the memory during
low of the READ or WRITE. After finish memory access (1, 2
or 3 times access as applicable) and sets the DMND low to
inform end of memory access of this half-channel period. Dur-
ing the process, if the ATTN is asserted and the PT7A6632
accesses the Activation Memory, it will assert SYSACC and
negate it after Activation Memory access completed.

Address setup time, address hold time, data setup time and
data hold time are specified such that a wide variety of off-the-
shelf RAM devices may be used. The READ output from the
PT7A6632 may be used as an Output Enable (OE) input to the
RAM devices. Since the PT7A6632 uses its SYSCLK input to
generate various strobes for memory access, the access time
requirements are automatically scaled depending on the T1/
CEPT PCM-30 application.

One Channel Period
for Memory Access

 for Tx  for Rx   for Tx  for Rx

Channel No.                                            m          j         m+1     j+1

Channel
Period

Served

  Figure 31. Channel Period
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Memory Address

Memory Address Extension

The output of CH0 - CH4 and Rx/Tx of the PT7A6632 can be
used as upper address bits to extend the 16-bit addresses to 22-
bit addresses. See an example in Figure 32.  Or these six bits
can be mapped by an external lookup table to another set of n
bits (where n is specified by the CPU). Since the channel num-
ber and Rx/Tx are output by the PT7A6632 well in advance of
the 16-bit address, address translation time is not a concern.

External
Memory

PT7A6632
16

1

5

A15-A0

CH0 - CH4

Rx/Tx

A15-A0

A20-A16

A21

  Figure 32. Address Extension

Activat Byte
Not used

Tx CH31

Rx CH31

Rx CH0

Rx CH1

 (Addresses xx80,
xx81 and xxB2
through xxBF are not
used in T1 modes.)

(Addresses xxC0,
xxC1 and xxF2
through xxFF are not
used in T1 mode.)

xx00

xx80
xx81
xx82
xx83

xxBE
xxBF
xxC0
xxC1
xxC2
xxC3

xxFE
xxFF

Activation
Memory

Tx CH0

Tx CH1

Upper address lines xx (A8-A15):
When UAEN = 0, xx = 00.
When UAEN = 1, A8  A15 output of PT7A6632 is set in
high impedance, xx are decided by the CPU.

Activation Memory Address

The Activation Memory has 256 byte locations as shown in
Figure 33. The addresses can be decided by the CPU by setting
UAEN and SYSACC output of the PT7A6632. When UAEN =
0, the address output lines A8-A15 of the PT7A6632 is set low,
so the address of the Activation Memory is in 00xx(H). When
UAEN = 1, PT7A6632 sets its outputs of A8-A15 in high im-
pedance and the CPU can drive the addresses A8-A15.

  Figure 33. Activation Memory Address
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Memory Address Restrictions

Activation Memory Address -- The PT7A6632 judges the
channel start address for its invalidity immediately after it reads
the Activation Memory for the address in response to the ATTN
assertion. If the 16-bit address is found invalid, the channel
will be deactivated. The channel start address is thought in-
valid by the PT7A6632 when it is all zero or in form of FFFx.

Data/Command Buffer Address -- The PT7A6632 checks next
buffer address in each buffer. If found a next buffer address is
invalid, the PT7A6632 will set the channel inactive and set
the IVBA bit of the current buffer. The channel can be reacti-
vated only when CPU asserts the ATTN signal.

The 16-bit next buffer address is thought invalid by the
PT7A6632 if it is all zero or in form of FFFx, namely, the
address is valid when it is within 0001 to FFEF.

The PT7A6632 locates a descriptor byte or a data byte by
adding offset to a next buffer address read from last buffer. The
maximum address in a buffer is the address of the last byte. As
for 16-bit address lines, the addresses are restricted in the range
of 216 - 1 (65,535), the last byte address in a buffer should meet
the following condition:

1/2 TCLK PeriodINTR

Channel No. and Status
are valid on the bus6632 Updates Status

Last byte address in a buffer = buffer start address + 7 (decimal)
of descriptor bytes + 12-bit data length or buffer size <= 65,535.

If the last byte address exceeds the restriction, the PT7A6632
will access memory locations not intended for the channel. All
the external memory addresses should be within one 64k byte
bank.

Interrupt Indication

At the rising edge of INTR, channel No. and status contents
can be shifted into the external FIFO. The INTR is asserted by
the PT7A6632 when PT7A6632 updates the status of a buffer.
After update, the PT7A6632 negates the INTR and at its rising
edge the channel No. and status are guaranteed to be valid on
the bus so that external FIFO can take the information, and the
actual address of the status byte is also be placed on the bus.
The PT7A6632 removes the interruption channel No. and buffer
status without waiting for acknowledge from the CPU.  See
Figure 34.

The CPU can take the actual status byte address and it can
relocate the completed buffers within the 64k byte bank and
also cross-check against its own list of linked buffer addresses.
If all the buffer start addresses are divisible exactly by 8, they
can be derived from the STATUS byte addresses by setting the
three LSB addresses to zero.

  Figure 34. Interrupt Indication
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SYSCLK

DMND

AS

A0-A15

WRITE

INTR*

D0-D7

Rx/Tx

CH0-CH4

* Activated by status write only.

  Figure 35. PT7A6632 External Memory Example Interface Waveforms - Single Write Memory Access

SYSCLK

DMND

AS

A0-A15

WRITE

INTR*

D0-D7

Rx/Tx

CH0-CH4

* Activated by status write only.

  Figure 36. PT7A6632 External Memory Example Interface Waveforms - Double Write Memory Access
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SYSCLK

DMND

AS

A0-A15

READ

D0-D7

Rx/Tx

CH0-CH4

  Figure 37. PT7A6632 External Memory Example Interface Waveforms - Single Read Memory Access

SYSCLK

DMND

AS

A0-A15

READ

WRITE

D0-D7

INTR*

Rx/Tx

CH0-CH4

* Activated by status write only.

  Figure 38. PT7A6632 External Memory Example Interface Waveforms - Read Write Double Memory Access
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SYSCLK

DMND

AS

A0-A15

READ

WRITE

D0-D7

INTR*

Rx/Tx

CH0-CH4

  Figure 39. PT7A6632 External Memory Example Interface Waveforms - Write Read Double Memory Access

SYSCLK

DMND

AS

A0-A15

READ

D0-D7

Rx/Tx

CH0-CH4

SYSACC

  Figure 40. PT7A6632 External Memory Example Interface Waveforms - Single Activation Read Memory Access
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SYSCLK

DMND

AS

A0-A15

WRITE

INTR*

D0-D7

Rx/Tx

CH0-CH4

READ

SYSACC

* Activated by status write only.

  Figure 41. PT7A6632 External Memory Example Interface Waveforms - Single Write Memory Access Plus a Single
                    Activation Read Access

SYSCLK

DMND

AS

A0-A15

WRITE

INTR*

D0-D7

Rx/Tx

CH0-CH4

READ

SYSACC

* Activated by status write only.

  Figure 42. PT7A6632 External Memory Example Interface Waveforms - Single Write Memory Access Plus a Double
                    Activation Read Access
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SYSCLK

DMND

AS

A0-A15

READ

WRITE

D0-D7

INTR*

Rx/Tx

CH0-CH4

SYSACC

* Activated by status write only.

  Figure 43. PT7A6632 External Memory Example Interface Waveforms - Write/Read Double Memory Access Plus a
                    Single Activation Read Access

Detailed Specifications

Absolute Maximum Ratings

Recommended Operating Conditions

  Table 16. Recommended Operating Conditions

myS myS myS myS myS noitpircseD noitpircseD noitpircseD noitpircseD noitpircseD snoitidnoCtseT snoitidnoCtseT snoitidnoCtseT snoitidnoCtseT snoitidnoCtseT niM niM niM niM niM pyT pyT pyT pyT pyT xaM xaM xaM xaM xaM stinU stinU stinU stinU stinU

V
CC

egatloVylppuS dednemmoceRrevO
snoitidnoCgnitarepO

5.4 0.5 5.5 V

T
A

erutarepmeTgnitarepO 04- 52 58 oC

Storage Temperature ...................................................... -65oC to +150oC
Ambient Temperature with Power Applied ...................... -40oC to +85oC
Supply Voltage to Ground Potential (Inputs & V

CC
 Only) ...... -0.3 to 7.0V

Supply Voltage to Ground Potential (Outputs & D/O Only) .. -0.3 to 7.0V
DC Input Voltage .................................................................. -0.3 to 7.0V
DC Output Current ...................................................................... 120mA
Power Dissipation .............................................................................. 2W

Note:
Operation at levels greater than those listed under
“Absolute Maximum Ratings” may cause perma-
nent damage to the device. This is a stress rating
only; functional operation of the device at these or
any other conditions above those indicated in the
Operation Condition tables is not implied. Expo-
sure to Absolute Maximum Rating conditions for
extended periods may affect reliability.

Note:
Typical figures are at 25oC and are for design aid only; not production tested.
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DC Electrical, Power Supply and Capacitance Characteristics

  Table 17.  DC Electrical, Power Supply and Capacitance Characteristics

Note:
Typical figures are at 25oC and are for design aid only; not production tested.
* I

OL
 and I

OH
 are obsolute values.

myS myS myS myS myS noitpircseD noitpircseD noitpircseD noitpircseD noitpircseD snoitidnoCtseT snoitidnoCtseT snoitidnoCtseT snoitidnoCtseT snoitidnoCtseT niM niM niM niM niM pyT pyT pyT pyT pyT xaM xaM xaM xaM xaM stinU stinU stinU stinU stinU

I
CC

tnerruCylppuS
V

CC
secruoskcolclla,V5=

otdetcennocera
snipgnidnopserroc

4 21 Am

V
HI

egatloVHGIHtupnI nigramesionVm005 4.2 V

V
LI

egatloVWOLtupnI nigramesionVm005 8.0 V

V
LO

egatloVWOLtuptuO I
LO

*Am01= 5.0 1 V

V
HO

)SOMC(egatloVHGIHtuptuO I
HO

*Am01= 5.3 5.4 V

I
LO

tnerruCWOLtuptuO V
LO

V5.0= 4 21 Am

I
HO

tnerruCHGIHtuptuO V
HO

V5.4= 4 01 Am

C
NI

ecnaticapaCniPtupnI 01 Fp

C
TUO

ecnaticapaCniPtuptuO 01 Fp
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AC Characteristics
(Note: All output AC timing measurements are referenced to the 0.4V for low level and 2.4V for high level, and all input AC
timing measurements are referenced to the 0.8V for low level and 2.0V for high level.)

Serial Interface

•  Transmit Frame Synchronization Timing

  Table 18. Transmit Frame Synchronization Timing

myS myS myS myS myS noitpircseD noitpircseD noitpircseD noitpircseD noitpircseD snoitidnoCtseT snoitidnoCtseT snoitidnoCtseT snoitidnoCtseT snoitidnoCtseT niM niM niM niM niM pyT pyT pyT pyT pyT xaM xaM xaM xaM xaM stinU stinU stinU stinU stinU

t
SM

emiTputeSXAMT 05 sn

t
HM

emiTdloHXAMT 05 sn

BIT 8, CH24                   F BIT           BIT 1, CH1

tMS        tMH

TCLK

TMAX
(From T1/E1 Controller)

TSER
(From PT7A6632)

TCLK

TMAX
(From T1/E1 Controller)

TSER
(From PT7A6632)

a. Transmit Serial Output - T1 Mode, TSEREN=1

BIT 8, CH24                                           BIT 1, CH1

b. Transmit Serial Output - T1 Mode, TSEREN=0

TCLK

TMAX
(From T1/E1 Controller)

TSER
(From PT7A6632)

c. Transmit Serial Output - CEPT PCM-30 Mode, TSEREN=0 or 1

BIT 7, TS31                   BIT 8, TS31                  BIT 1, TS0           BIT 2, TS0

tMS        tMH

tMS        tMH

F BIT

  Figure 44. Diagram of Transmit Frame Synchronization Timing (SIS = 1)
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t
DCT

yaleDKLCT 0 05 sn

t
WPCS

htdiWesluPKLCSYS 011 221 sn

t
WPCT

htdiWesluPKLCT 002 442 sn

t
PCS

doirePKLCSYS 042 442 0001 sn

t
R

t/
F

)KLCSYS(emiTllaF/emiTesiR 5 sn

•  Clock Timing

  Table 19. Clock Timing

  Figure 45. Clock Timing

tSCP

tSCPW
tSCPW

tTCPW

tR tF

tTCD

tTCD

SYSCLK

TCLK
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t
WPCR

htdiWesluPKLCR 002 442 sn

t
DCRT

ecnereffiDKLCR,KLCT * sn

t
R

t/
F

)KLCT,KLCR(emiTllaF/emiTesiR 01 sn

fonoitarudynarevosecnereffidcidoirepKLCTdnaKLCRfonoitammusehT.KLCTdnuoraderetnecebotsiKLCR*
.sdoirepKLCT41deecxereventsumemit

•  TCLK - RCLK Timing

  Table 20. TCLK - RCLK Timing

  Figure 46. TCLK - RCLK Timing

tRCPW

tR

tF

tRCPW

TCLK

RCLK

tR

tF

tTRCD
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•  PT7A6632 Receive Frame Synchronization Timing

  Table 29. Receive Frame Synchronization Timing

myS myS myS myS myS noitpircseD noitpircseD noitpircseD noitpircseD noitpircseD snoitidnoCtseT snoitidnoCtseT snoitidnoCtseT snoitidnoCtseT snoitidnoCtseT niM niM niM niM niM pyT pyT pyT pyT pyT xaM xaM xaM xaM xaM stinU stinU stinU stinU stinU

t
SR

emiTputeSCNYSR 05 sn

t
HR

emiTdloHCNYSR 05 sn

       F BIT                                      BIT 1, CH1

tRS        tRH

RCLK

RSYNC
(From T1/E1 Controller)

RSER
(From PT7A6632)

RCLK

RSYNC
(From T1/E1 Controller)

RSER
(From PT7A6632)

a. Receive Serial Output - T1 Mode

BIT 1, TS0                   BIT 2, TS0

b. Receive Serial Output - CEPT PCM-30 Mode

tRS        tRH

  Figure 47. Diagram of Receive Frame Synchronization Timing (SIS=1)
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myS myS myS myS myS noitpircseD noitpircseD noitpircseD noitpircseD noitpircseD snoitidnoCtseT snoitidnoCtseT snoitidnoCtseT snoitidnoCtseT snoitidnoCtseT niM niM niM niM niM pyT pyT pyT pyT pyT xaM xaM xaM xaM xaM stinU stinU stinU stinU stinU

t
DSA

yaleDebortSsserddA 01 57 sn

t
DA

yaleDsserddA 01 87 sn

t
FA

yaleDtaolFsserddA 01 57 sn

t
DR

yaleDelbanEdaeR 01 87 sn

t
ADR

emiTsseccAataDdaeR * sn

t
HDR

emiTdloHataDdaeR 0 ** sn

t=yromemderahsrofemitsseccaataddaeR*
PCS

.sn521-
t=taolfsubatadotevirdataD**

WPCS
.sn56-

External Memory Interface

•  Read Cycle Timing

  Table 22. Read Cycle Timing

SYSCLK

AS

ADDRESS

READ

D0-D7

tASD tAF

tAD tAF

tRD

tRD

tRDA

tRDH

2.0V
0.8V

2.0V
0.8V

2.0V

0.8V

2.0V
0.8V

2.0V

0.8V

  Figure 48. Read Cycle Timing
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myS myS myS myS myS noitpircseD noitpircseD noitpircseD noitpircseD noitpircseD snoitidnoCtseT snoitidnoCtseT snoitidnoCtseT snoitidnoCtseT snoitidnoCtseT niM niM niM niM niM pyT pyT pyT pyT pyT xaM xaM xaM xaM xaM stinU stinU stinU stinU stinU

t
DSA

yaleDebortSsserddA 01 87 sn

t
DA

yaleDsserddA 01 001 sn

t
FA

yaleDtaolFsserddA 01 09 sn

t
DW

yaleDetirW 01 57 sn

t
PW

htdiWesluPetirW 08 711 sn

t
DI

yaleDtpurretnI 01 sn

t
DDW

yaleDataDetirW 01 021 sn

t
HDW

*emiTdloHataDetirW 01 09 sn

emittaolfsubatadotevirdataD*

•  Write Cycle Timing

  Table 23. Write Cycle Timing

SYSCLK

AS

ADDRESS

WRITE

INTR

D0-D7

tASD tASD

tAD tAF

tWD tWD

tID

tWDH

2.0V
0.8V

2.0V
0.8V

2.0V

0.8V

2.0V
0.8V

2.0V
0.8V

2.0V

0.8V

tID

tWP

tWDD

  Figure 49. Write Cycle Timing
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myS myS myS myS myS noitpircseD noitpircseD noitpircseD noitpircseD noitpircseD snoitidnoCtseT snoitidnoCtseT snoitidnoCtseT snoitidnoCtseT snoitidnoCtseT niM niM niM niM niM pyT pyT pyT pyT pyT xaM xaM xaM xaM xaM stinU stinU stinU stinU stinU

t
SNTA

emiTesnopseRKCATAotNTTA 02 84 sKLCSYS

t
HNTA

emiTdloHNTTA 0 sn

t
RKTA

yaleDteseRKCATA 2 4 sKLCSYS

Channel Activation/Deactivation

  Table 24. Channel Activation/Deactivation Timing

  Figure 50. Channel Activation/DeactivationTiming

tATNS tATNH tATKR

tATNH

SYSCLK

ATTN

ATACK
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Input Characteristics

  Table 25. Input Characteristics

emaNlangiS emaNlangiS emaNlangiS emaNlangiS emaNlangiS langiSecnerefeR langiSecnerefeR langiSecnerefeR langiSecnerefeR langiSecnerefeR egdEevitceffE egdEevitceffE egdEevitceffE egdEevitceffE egdEevitceffE ).niM(puteS ).niM(puteS ).niM(puteS ).niM(puteS ).niM(puteS ).niM(dloH ).niM(dloH ).niM(dloH ).niM(dloH ).niM(dloH stinU stinU stinU stinU stinU

NTTA KLCSYS gnisiR 05 05 sn

TESER KLCT gnisiR 06 06 sn

7D-0D KLCSYS gnisiR 05 0 sn

)1=SIS(XAMT KLCT gnillaF 05 05 sn

)0=SIS(XAMT KLCT gnisiR 05 05 sn

)1=SIS(RESR KLCR gnillaF 05 05 sn

)0=SIS(RESR KLCR gnisiR 05 05 sn

)1=SIS(DERR KLCR gnillaF 05 05 sn

)0=SIS(DERR KLCR gnisiR 05 05 sn

)1=SIS(CNYSR KLCR gnillaF 05 05 sn

)0=SIS(CNYSR KLCR gnisiR 05 05 sn
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Output Characteristics

  Table 26. Output Characteristics

emaNlangiS emaNlangiS emaNlangiS emaNlangiS emaNlangiS langiSecnerefeR langiSecnerefeR langiSecnerefeR langiSecnerefeR langiSecnerefeR egdEevitceffE egdEevitceffE egdEevitceffE egdEevitceffE egdEevitceffE ).xaM(yaleD ).xaM(yaleD ).xaM(yaleD ).xaM(yaleD ).xaM(yaleD ).niM(dloH ).niM(dloH ).niM(dloH ).niM(dloH ).niM(dloH stinU stinU stinU stinU stinU

DNMD KLCSYS gnisiR 09 01 sn

SA KLCSYS gnillaF/gnisiR 87 01 sn

51A-0A KLCSYS gnisiR 001 01 sn

CCASYS KLCSYS gnisiR 07 01 sn

DAER KLCSYS gnisiR 87 01 sn

ETIRW KLCSYS gnillaF/gnisiR 021 01 sn

7D-0D KLCSYS gnillaF 021 01 sn

RTNI KLCSYS gnillaF 021 01 sn

4HC-0HC KLCSYS gnisiR 07 01 sn

xT/xR KLCSYS gnisiR 07 01 sn

KCATA KLCSYS gnisiR 57 01 sn

REST KLCT gnillaF 56 01 sn
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Mechanical Specifications

  Figure 51. 68-Pin PLCC
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Ordering Information

  Table 27. Ordering Information

rebmuNtraP rebmuNtraP rebmuNtraP rebmuNtraP rebmuNtraP egakcaP egakcaP egakcaP egakcaP egakcaP

J2366A7TP CCLPniP-86
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Pericom Technology Inc.

Email: support@pti.com.cn            Web-Site: www.pti.com.cn, www.pti-ic.com

China: No. 20 Building, 3/F, 481 Guiping Road, Shanghai, 200233, China
Tel: (86)-21-6485 0576 Fax: (86)-21-6485 2181

Asia Pacific: Unit 1517, 15/F, Chevalier Commercial Centre, 8 Wang Hoi Rd, Kowloon Bay, Hongkong
Tel: (852)-2243 3660 Fax: (852)- 2243 3667

U.S.A.: 2380 Bering Drive, San Jose, California 95131, USA
Tel: (1)-408-435 0800 Fax: (1)-408-435 1100

Pericom Technology Incorporation reserves the right to make changes to its products or specifications at any time, without notice, in order to improve
design or performance and to supply the best possible product. Pericom Technology does not assume any responsibility for use of any circuitry described
other than the circuitry embodied in Pericom Technology product. The company makes no representations that circuitry described herein is free from
patent infringement or other rights, of Pericom Technology Incorporation.

Notes


