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‘ T}—’Hm:ﬂm Techinology Inc. PT7A6632 32-Channel HDLC Controller
i
Features Applications
e Provides up to 32 full-duplex HDLC/SDLC * Primary rate interfaces

channels » Basic-rate D-channel controller

e Compatible with 1.544 Mb/s T1 and 2.048Mb/s ¢« Multi-channel HDLC interfaces
CEPT PCM-30 carrier format
« Provides on-board buffer memory management

* Supports standard hyperchannel configuration an‘Phe PT7A6632 HDLC controller operates at layer 2
fully programmable hyperchannel configuration

Introduction

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

* Provides on-board CRC-16, automatic flag and connection (OSI) reference model. It supports HDLC

zero insertion and deletion functions in HDLC and ISDN implementations.
format
» Provides programmable tri-state outputs to T1I/EThe PT7A6632 processes data transmitting and re-

serial interface and FILL/MASK, thus enabling upceiving on a T1 or E1 communication link. It con-

to 8 devicesonnecting to a TDM bus nects between the T1/E1 serial bus and an external
* Provides data rate adaptation functions memory shared with CPU(s), multiplexing /
» Compatilte with HDLC, SN SDLC, X.25, X.75, demultiplexing up to 32 fully-duplex high-speed data
LAPB, and LAPD protocols channels.

e Support non-HDLC signaling channels

. Single +5V power supply It provides additional functions that support X.30 and

. Package: 68-pin PLCC X.31 rate adaptation and fully flexible hyperchannels.

Figure 1.Application Diagram of PT7A6632
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Block Diagram

Figure 2. Block Diagram of PT7A6632

16
AO-A15 & rece - RSER
8 eceive | RSYNC
DO-D7 == < Bit-Level
READ = Processa [« RRED
Memor
WRITE = y - RCLK
_ i
AS = Manager TCLK
DMND <+——— A
ATTN > Transnit > TSER
ATACK > E't"-e"e' - TMAX
< Iocessa
SYSACC = < TSEREN
INTR
A
y SYSCLK
5
. » CHO-CH4
State / ©ntrol Machine L
» Rx/Tx
A A A A A
2
RESETUAEN MDFS HCS0-HCSIT1/CEPT SIS
Pin Information
Pin Assignment
Table 1. PinAssignment
Group Symbol Function
DO0-D7, AO-A15, READ, WRITE, AS, | Data, Addresses & Signals with Shared
Memory Intef ae
DMND Memory
Seridl Interf ae RSER, RSYNC, RRED, TSER, TMAX, | 1y @ Timing with Serial Interf ae

SYSCLK, TCLK, RCLK, TSEREN

CPU Intefae ATTN, ATACK, SYSACC, INTR Signals with CRU

SIS, TYCEPT, HCSO, HCSL, MDFS,

State & Control UAEN, RESET, CHO-CH4, Rx/TX Devi ;e Status & Control Signals
Power V. GND Power & Ground
PT019(05/02) 4 Ver:2
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Pin Configuration

Figure 3. Pin Configuration
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Pin Description

Table 2. Pin Description

Pin Name Type Description
109, ég& €0, NC No connettion

Transmit multiframe sync: pulse input from TY/E1 Trunk Interf ace, active HIGH.
Getting to high indi cates the begining of a mutiframe.

Serid interf ae select: decides the effetive edge of TCLK and RCLK. See Table 25.
3 SIS I SIS=1, fdling edge of TCLK and RCLK effetive.
SIS =0, rising edge dfetive.

2 TMAX I

Reset: input for initidizing the PT7A6632, active HIGH. The initidi ztion will be
completed within 90 SYSCLK periods after RESET changesto LOW. The RESET sets
the devi e in the fdlowing state:

4 RESET I - HDLC mode,

- dl the FILL/MASK hits are zros,

- dl channels d extivated,

- transmit channels output dl ones.

Sdect T1 or CEPT mode aHIGH sets the device in T1 framing mode, a LOW setsin

5 TYCEPT ! CEPT PCM-30 framing mode.
Hyperchannel sdect: set standard hyperchanne patternsin T1 or CEPT mode:
- In T1 mode (TU/CEPT = 1),
HCS0 HCSL1 = 01, four channels of 384 kb/s (HO),
= 10, single channedl of 1.536Mb/s (H11).
6 HCS0 | - In CEPT PCM-30 mode (T1/CEPT = 0):
7 HCS1 HCS0 HCS1 = 01, single channd of 1.92Mb/s, time-dot 0 and 16 are 64kb/s (H12),
= 10, reserved.
- Inany of T1 or CEPT PCM-30 mode,
HCSO HCS1 = (0, dl channels are 64kb/s,
= 11, reserved.
8 CHO
10 CH1 - . . .
Channed number: indi ctes current active channdl’s number (binary). CHO is the LSB
u CH2 © and CH4 is the MSB
12 CH3 '
13 CH4
14 R 0 R exive/transmit channd: indi cates direction of current attive channel. HIGH means

r ecdive and LOW means transmit.

Transmit clock: Sguare wave input from TVEL Trunk Interf ace. Used for PT7A 6632
15 TCLK I transmit interf ae clock. Its phase must be digned with that of SYSCLK and frequency
is one half of SYSCLK.

PT019(05/02) Ver:2
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Table 2. Pin Descriptbn (Continued)

Pim Name Type Description

System clock: Providestiming reference for dl external memory interf ace. Frequency =

16 SYSCLK ! 3.088MHz for T1 or 4.096MHz for CEPT PCM-30.
Transmitted serial data: Seria data output line, tri-state output to TUY/EL interf ace, carries
17 TSER @) ) X
transmitter data bit stream.
18, 52 Ve I Power supply (+5V)
19, 20, 53,
4, 55, 61, GND I Ground
62
2128 DO-D7 e Memory Da.ta lines Bldlrai|9nal data bus between the PT7A6632 and the shared
memory. DO isthe LSB and D7 is the MSB.
20-42, 44-45| AO-ALS o Mem-ory Addresslines Output address|ines to the externa memory. AO isthe LSB and
A15 isthe MSB.
Upper Address Enable:  Sets the upper address buslines (A8-A15) state:
6 UAEN | UAEN = 1: PT7A 6632 sets A8-A 15 in high impedance during Activation Memory aceess
with SY SACC asserted.
UAEN = 0: PT7A 6632 sets A8-A15 LOW when SY SACC asserted.
Memory Data Format Select:
MDEFS = 1: the most signifi cant bytes of next buffer start address, buffer sz and data
length are at even addresses respectively in the external memory, and their
47 MDES | | east signifi cant bytes at odd addresses ( 68000MPU).

MDFS = 0: inverse with the above, i.e., the most si gnifi cant bytes of next buffer start
address, huffer sl z2 and data length are at odd addresses respectively in the
externa memory, and their | esst s gnifi cant bytes at even addresses (8080
MPU).

Memory Demand: A HIGH informs other devi aes on the memory busthat the PT7A 6632
48 DMND @) will acess the external memory one TCLK period after DMND assertion (rising edge).
The DMND will be deasserted at completion of the memory acess.

Attention Acknowledge Adive HIGH. 6632 respondsto the ATTN to access Adtivaion
49 ATACK o Memory. After completion of the aceess, 6632 asserts ATACK. ATACK is deasserted in
response to deassertion of ATTN (fdling edge).

Memory Read: Active LOW. Output to the externa memory for data reading. When it

0 READ © isLOW, datafrom memory islatched to the PT7A 6632 on the rising edge of SYSCLK.
51 WRITE O Memory Write Adive LOW. Output to the external memory for data writing.
56 SYSACC o System A cess: Active HIGH. A HIGH indi cates the PT7A 6632 is aceessing Adtivation
Memory loctions for channel attivation byte or channel buffer pointers.
PT019(05/02) Ver:2
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Table 2. Pin Description (Continued)

Pim Name Type Description

Attention: Active HIGH. A HIGH requires PT7A 6632 to process the Chamnel Adtivetion
57 ATTN I Byte (CAB) a Activation Memory location xx00H in the shared memory. ATTN will be
deasserted in response to assertion of ATACK.

Memory Address strobe: active LOW. Itsfdling edgewill make avdid memory addres

58 AS © be on the memory address lines.

59 INTR o Interrupt: attive LOW. A LOW indi cates that the buffer status byte is under update. Its
pulse durdionisequa to one SYSCLK period.

61 RSER | Rexived Serial Data: Seria datainput line, ressiving data bit stresm from the TUEL

Interf ace.

R exive Red Alarm: A HIGH indi cates the r exsived data is invdid due to loss of
65 RRED I frame dignment or similar reason. If so, PT7A 6632 stops processing in dl r exeive
channels urtil the r exepti on synchroni zion restored.

66 RSYNC | R exive Synchroni ztion: attive HIGH. Level or pulse i nput for r eceive frame

synchroni zion.

67 RCLK | R exive Clock: Clock for serial datar exeiving. | nput from the TVEL interf ace / clock
recovery circuit. Frequency is 1.544MHz for T1 or 2.048MHz for CEPT PCM-30.
TSER Enable: attive HIGH, decides TSER line status al ong with FILL/MASK it in
descriptor.
When TSEREN = 1, FILL/MASK = 1, send data on TSER,

&8 TSEREN I FILL/IMASK =0, send a1l on TSER.
When TSEREN = 0, FILL/MASK =1, Send data on TSER,

FILL/MASK = 0, high impedance on TSER.
PT019(05/02) Ver:2
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Functional Description deformats them and adapts data rate, then stores the data into
the eternal memory

General Description The channel operation modes are set up in the external memory
) ) by CPU. PT7A6632 reads the commands from the external
The PT7A6632 HDLC Controller is applied between an ext&fiemory and process data channel by channel, totally 64 chan-
nal memory and T1/E1 trunk interface to perform data trangsis (32 for transmission and 32 for receive). Each channel
mission and reception. See Figure 1. Its signal attributes g{§4e can be set up in external memory independently by CPU.
shown in Figure 4.

) PT7A6632 consists of 4 functional blocks as shown in Figure
PT7A6632 reads the data to be transmitted from the exterdadnere are:
memoy in 8-bit parallel vay, formats them and agés data . Transmit Bit-Level Processar
rate, then transmits the data to the T1/E1 trunk interface. R Receie Bit-Level Pocessar

) ) ) . Memoly Managerand
PT7A6632 receives serial data from the T1/E1 trunk interface, , State/Control Machine.

Figure 4. PT7A6632 Interface Signals

16
SYSCLK [«——
e AQ0-A15
8 RSER [4——
<& DO-D7 RSYNC |e——
Externd -+—— READ RRED |a— T1/E1l
Memory . Trunk
-<«+— WRITE RCLK |« Interface
«+—| AS PT7A6632 TCLK [*—
TSER [—»
\ -+— DMND
TMAX |4——
—» ATTN TSEREN [<€—
CHO-CH4 [=~—> Channd
<«— INTR RxTx [—® - Output
RESETUAEN MDFSHCSO0-HCSIT1/CEPT SIS
— _
Device Mode
PT019(05/02) 9 Ver:2
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Transmit Bit-Level Processor Timing

The block diagram of the Transmit Bit-Level Processor &CLK clocks data bit stream out at its falling edge. TMAX is
shown in Figure 5. The external memory stores data to be trdRgltiframe synchronization signal from the T1/E1 trunk inter-
mitted and the channel operation modes in a set of linkége- SIS decides the TMAX is sampled in rising or falling
buffers (referred as Transmit Data/Command Buffers) in tBgge of TCLK . PT7A6632 processes data channel by channel
external memoy. Refer to Figue 23 and 24 in the Externalfor the data transmission under control of channel counter in
Memory Organization and Definition. the Transmit Interface. See Figure 7-10.

For transmit, the PT7A6632 reads the data from exterfata RateAdaptation

memoryformas it in HDLC forma (generates flagsbart and

idle code, inserts zero-bit, counts the Frame Check Sequencki§, PT7A6632 can adapt the data rate of sub-64kb/s (n x 8kb/
non-HDLC signaling format or non-HDLC data format, adaps N = 1 - 8) to the standard 64kb/s bearer faFdLL/MASK

data rate, and sends the processed data to TSER output vi@Xfein the transmit command buffer is applied to the data bit
Transmit Interface. by bit to perbrm data rate adaptatiohn example is shan in

the Figure 6.

Figure 5. Block Diagram ofTransmit Bit-Level Processor

Format )
& Transmit » TSER

'Il\'/lo/From - »| Rae Adapt »| Interface

emory
» TSEREN
Manage (32 Channels)
i

+——TMAX
TCLK

T StateControl Signals

Figure 6. 32kb/s Subrate Opation - SingleTransmit Channel

MSB LSB
v v

A B CDEFGH

Data Bytesto Be Transmitted

JKLMNOPQOQ

FILL/MASK Pattern
10111000 FILL/MASK{

0 = Afill bit of 1or high Z (see TSEREN)
1 =Insert bit of daa byte starting with LSB

' TUCEPTPCM-30 Serial Outpt

; TS min Framen TSmin Framen+1 TSmin Frame m+2
111 HGF1E111DCBI1AI111QPO... Transnitted Data
LSB
PT019(05/02) 10 Ver:2
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Figure 7.Transmit Frame Synchonization Timing - T1 Mode, SIS=1

Channel 244—‘ ’—> Channel 1

git7 | Bits | BitF| sit1| Bit2| Bits| Bita| Bits | Bite | Bit7 |
TCLK
TMAX

FILL/MASK*

TSEREN (Low)
High zZ High z High zZ

TSEREN (High)

1 1 1 1
TSER XData/ Time Fill Data X Data A Data Time Fill  \ Data /

* The F-bit time is processed as if the FILL/IMASK = 0. However, this actual FILL/IMASK does not apply to the F-bit.

Figure 8. Transmit Frame Synchionization Timing - CEPT PCM-30 Modeg SIS=1

Time-slot 31<T> Time-slot 0

| Bit7 | Bits Bit1 | git2| Bita| Bita| Bits| Bite | Bit7 | Bits|
TCLK
TMAX ’—‘

FILL/MASK |

TSEREN (Low)
High Z High Z High Z

TSEREN (High) .

1
TSER >< Data / Time Fill Dataf Data \ Data Time Fill \ Data /

PT019(05/02) 11 Ver:2
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Figure 9.Transmit Frame Syndironization Timing - T1 Mode, SIS=0

Channel 24 Channel 1
| Bit7 | B.:—‘ BltF’_>B|tl| Bit2 | Bit3| Bit4 | Bit5| Bit6 | Bit7 | Bit8 |
TMAX ’_‘

FILL/MASK*

TSEREN (Low)
High Z High Z High Z

TSEREN (High
(High) 1 1 1 1

TSER x Data / Time Fill \Data>< Data>< Data/ Time Fill \ Data /

* The F-bit time is processed as if the FILL/IMASK = 0. However, this actual FILL/MASK does not apply to the F-bit.

Figure 10. Transmit Frame Synchonization Timing - CEPT PCM-30 Mode, SIS=0

Time-slot 314T> Time-slot 0

| Bit7 | sits Bit 1 | Bit2| Bits| sita| Bits | site | Bit7 | Bits| Bit1|
TCLK
TMAX ’_‘

FILL/MASK |

TSEREN (Low)
High Z High Z High Z

TSEREN (High)

1 1 1 1

TSER X Data/ Time Fill \Data>< DataKData/ Time Fill \ Data /

PT019(05/02) 12 Ver:2
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Hyperchannel All channels can also be randomly grouped into flexible

hyperchannel (with HCSO HCS1 = 0@).hyperchannel can
Three standard ISDN hyperchannel options (two for T1, ogentains any number of 64kb/s channels. Details is illustrated
for CEPT PCM-30) are available by setting HCS0 and HC81“External Memory Oganization and Dfition” and Table
as well asT1/CEPT pins. Se€able 3 and Figue 11. 10.

Table 3. Hyperchannel Selection

TUCEPT HCS1 HCS0 Channd Selettion
X 0 0 All channels are 64kb/s. (Flexible hyperchannel can be programmed)
1 1 0 Four channels of 384kb/s (HO). vdid for T1 only.
1 0 1 Single channel of 1.538Mb/s (H11). Vdid for T1 only.
0 1 0 Single channel of 1.92Mb/s (H12). Time-dots 0 and 16 are 64kb/s. Vdid for CEPT
only.
X 1 1 Reserved.
0 0 1 Reserved.

Figure 11. Standard Hyperchannel Provisory

CEPT PCM-30 Mode
r Framing Time-Slot (8 hits) r Signding Channd (8 bits)

112|3| 4|5/ 6 7 8

64kb/s

F 910111 12 13 14 15S(17/18 19 20 2L 2P 23 24 25 P6 27|28(29 30 31
Y ) A
o oTo%gé , L Data Chaind (8 Bits) (Typ.) t TS 17, CH10001  TS31 CH 11111J
y 7 Ts1,cHo0001 y TS1.CH10000 1020 Kbls
H12 Fl 1 S|1
t TS1,CH 00001
T1 Mode 6akbls
Fl112|3|4|5 6/ 77 § 910[1112 1314 15 16 17 18 19 P0|21|22 23 24
A
CH 00001 t CH 00010 CH 11000J
Y \i 384 kiis
vo [FT 1 2 3 4
| 1536 kb/s
H11 [F| 1
Note:

Grouping of 64kb/schanned into sandad hyperdiannes is fixed asshown. Time-dot asignmens canbe
changedqwhen HCS1 HCSO = 00) b creae flexible hyperchamnels by progamming command kuffers.

PT019(05/02) 13 Ver:2
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Tri-State Seial Data Output TSER * Non-HDLC Signaling Mode

The TSER can be set to different state by setting TSEREN pime non-HDLC signaling requires no special consideration in
and FILL/MASK kyte in the tansmit commanduffer. See transmit data processing.
Table 4.
In non-HDLC signaling mode, CF/P bit of STUS kyte of

Table 4. Output Selection o'TSER allocated data buffer should be reset to ensure uninterrupted
data transmit. The PT7A6632 assumes that no more than 2
TSEREN | FILL/IMASK Output on TSER linked data buffers are allocated to the signaling channel by

1 0 Serda 1 the CPU. Details are shown in Section “External Memory Or-
ganization and Ddfition” and Tables 8 and 14.

0 0 High-impedance output

* Loop Mode
1 1 Serd data

When a transmit channel is specified in Loop Mode, the
0 1 Send data

PT7A6632 will send the data of this channel into an interme-
diate buffer in PT7A6632 in channel period while sends the
When TSEREN =0, and FILL/MASK bit = 0, the TSER outpuiata to TSER output. The data then will be sent back to the
line is in high impedance. This feature allows to connect upasternal memory via a receive channel in Loop Mode. Each
eight PT7A6632 devices together to realize subrate TDM tratisae only one transmit and one receive channel can be speci-

mission. fied in Loop Mode. The transmit loop channel number and
receive loop channel number are not necessarily identical. The
Channel Operation Modes Loop Mode does not support hyperchannel.

The transmit channels can be set in the following operatifronly a transmit loop channel is defined without a receive
modes g CPU in tansmit commanduifer. See MODE fgte in  loop channel defined, the loop operation can not be performed.
the transmit command buffer for details (Figure 24). Reset the device will delete all Loop Mode.

 HDLC Mode * Logical Inversion

In HDLC mode, the Transmit Processor generates flags, abbe transmit diannel is set in irersion mode, data including
and idle code, inserts zero-bit, count the Frame Check Hag, ABORT and FCS bits will be irerted bit by bit vhen
quences (FCS) for the data. transmit processindevice reset sets all channel irvénsion
mode.
In HDLC mode, it is programmable to attach a number of flags
to the end of HDLC frame as time-fill sequence. The number@éta TransmissionOrder
flags is speciéd in the transmit da kuffer.
The PT7A6632 transmits data bytes in the same time sequence
The PT7A6632 counts the intentionally inserted zeroes basedthey are arranged in ascending addresses in the external
on HDLC format. These intentionally inserted zeroes may beffers. For a certain channel, the data at byte address m is
counted as intraframe time-fill bits. In this case, the programmigginsmitted first, the data at address m+1 is transmitted next,
flag number will be adjusted according to the counting resudnd so on while the data bytes & the samedifer. After the
data in a data buffer is exhausted, the PT7A6632 starts to trans-
Reset the device will make all channels in HDLC mode. mit the next byte from the next buffer whose address is speci-
fied in the currentddfer. The transition to the mé buffer is
e Non-HDLC Data Mode transparent to the CPU while the flow of actual data is main-
tained. This natural sequence of data flow is maintained for
In non-HDLC data mode, the data from memory directly tranexible hyperchannels, as well.
mit on TSER.
The PT7A6632 transmits the LSB (DO0) of a data byte first;
In non-HDLC data channel mode (DMI mode 0 or 1), CF/P hilten the next LSB second; and the MSB (D7) last. The only
of STATUS byte of allocated dataufher should be reset toexception is that the MSB of the HDLC FCS (CRC-CCITT) is
ensure uninterrupted data transmit. transmitted first; the LSB transmitted last.

PT019(05/02) 14 Ver:2

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6151975/pt7a6632.html

Data Sheet

PT Pericom Techinology Inc. PT7A6632 32-Channel HDLC Controller
T TR

Receive Bit-Level Processor Receive Mornitor

The block diagram of the Receive Bit-Level Processor is shokfie PT7A6632 monitarthe Recee RedAlarm (RRED) in-

in Figure 12. The receive bit-level processor accept serial da Once the PT7A6632 detects RRED high, it will stop data
from the T1/E1 trunk interface, perform HDLC deformat (prd2rocessing in all receive channels and reports by writing the
cesses flags, abort, deletes zeroes, checks FCS, filters timeSftus byte. The synchronization will be restored by TMAX
bits), or other non-HDLC functions and assemble the proces38@ RSYNC signals.

bit, including HDLC headeilinto bytes and sends them into

the external memoy. The CPU sets up the channel operatiohh® PT7A6632 performs data validity check (checks CRC) for
in a set of linked buffers (referred as receive command/diig received data. Once the PT7A6632 finds any errors in the
buffer) in the &ternal memory Refer to Figure 26 and 27 inCRC, the receive interface will stop data processing in current

the Section “External Memory Organization and Definition’channel until detects a new HDLC flag byte. The situation is
reported to thexd@ernal memoryDetails are shen inTable 11

Timing for STATUS byte ABRT, FCER and SHER bits in Sectitiix-
ternal Memory Organization and Definition”.

General, the starting of a datagme receaied from thelr 1/E1
trunk interface is not correlated with that of a transmit framdyperchannel
As PT7A6632 uses same 8-bit memory bus for data writing

and reading, an elastic buffer is adopted to coordinate the detéee standard ISDN hyperchannel options (two for T1, one
access on the bus. for CEPT PCM-30) are available by setting HCSO and HCS1

as well asT1/CEPT pins. Se&able 3 and Figure 11.
The received data stream is clocked into the elastic buffer by
the RCLK and then clocked out to the Deformat and Rat8€ channels can also be randomly grouped into flexible
Adapt circuit by theTCLK. In this way, the data flar on the hyperchannel (with HCSO HCS1 = 0@).hyperchannel can
memory bus is Simp'e and Coordinated_ The data is Sampﬁ@ﬂtains any number of 32 64kb/s channels. Details is illus-
and processed in rising edge (SIS = 0) or falling edge (SIS ;tr_f@)ted in Section “External Memory Organization and Defini-
of the RCLK. See Figure 14-17. tion” and Table 10.

The RSYNC is used for receive frame synchronization. ~ Channel Operation Modes

Data RateAdaptation See receive command buffer in Section “External Memory Or-
ganization and Definition” for details (Figure 27).

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

Figure 12. Block Diagram of Receive Bit-Level Processor

Defgrmat Receive | RRED
To/From < - . Interface
Memory > Fil/Mask | Eiadic RSER
Manage Filter ij?; P
(32 Chanrels) - RCLK
A t
— RSYNC
TCLK
T StateControl Signal
PT019(05/02) Ver:2
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« HDLC Mode

* Non-HDLC Signaling Mode

In HDLC mode, the Receive Processor detects flags, abbnt,non-HDLC signaling mode, PT7A6632 detects the
delete zero-bit, check the Frame Check Sequences (FCS),rantiframe alignment sequence. If the alignment sequence is
filters the time-fill bits by applying FILL/IMASK byte to the valid, the received data will be sent to the external memory; if

received data.

not, the data will not be sent to external memory until a valid
alignment sequence is detected. The loss of the multiframe

Reset the device will make all channels in HDLC mode. alignment will be eported to gternal memoryAny channel(s)

* Non-HDLC Data Mode

can be specified to receive bit-oriented signaling. This feature
is very useful in central office switching applications.

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

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

T1/CEPTPQM-30 Seid InputA

TS min Frane n+1 TS min Framen

-

A 1BCDI111E1FGH111 Receved Data

1011100 0] FILLIMASK

A B CDEF G H | Assenbled DaaByte

T T

MSB LSB

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

RRED

RSYNC. l

n u u u
”J_|__”_’—|__”J_\__”_|_|_

Proving Period 1 Proving Period 2| Proving Period 3
(S one full
multiframe) multiframe) multiframe)

(One full
multiframe)

(one full (one full

From this point, fully
multiframe synchronized
until RRED goes high

rew [ [

[ s s

RSER:X Bit7>< Bit8>< BitFX Biti( BitX Bit)é BQ(4 Bh(s @ﬁe E}{t? 8 Bit

RRED |
RSYNC
Channel 24, lasie— — Channel 1, first frame of the next
frame of a multiframe
multiframe
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Figure 15. Receive Frame Synchronization Timing - CEPT PCM-30 Mode, SIS=1

RRED
1 1 1 {1
RSYNC H—,_—|—I I—,_—|—I IJ_|—I I_l_l_

Proving Period 1 Proving Period 2| Proving Period 3
(<one full (one full (one full
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From this point, fully
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until RRED goes high

2= I A O
RSER:X Bit7 X mitsX Bty BitX BitX Bt BiXs BKe BK7 Bks

RRED |

RSYNC

Time-slot 31, Iast<—t—> Time-slot 0, first frame of the next

frame of a multiframe
multiframe

Figure 16. Receive Frame Synchronization Timing - T1 Mode, SIS =0

RRED {1 {1 {1 {1
RSYNC. ”J_|—Q l—|_|—l )J_\—Q IJ_I_
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frame of a multiframe
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Figure 17. Receive Frame Synchronization Timing - CEPT PCM-30 Mode, SIS =0

RRED 1 1 1l 1
RSYNC ”_|__|—”_|_|—”_|__|—”_|_|_

Proving Period 1 Proving Period 2| Proving Period 3 (One full

(= one full (or!e full (or!e full multiframe)
multiframe) multiframe) multiframe)
«—————>

From this point, fully
multiframe synchronized
until RRED goes high

RSER Bitzx Bit7>< Bit8>< BitX BitX Bit)é Bh<4 B}(s é(t6 é{ﬂ 8%

RRED |

RSYNC

Time-slot 31, Iast4-‘-> Time-slot 0, first frame of the next

frame of a multiframe
multiframe

e Loop Mode Data Reception Order

When a receive channel is specified in Loop Mode, data tobee PT7A6632 writes received data bytes in the external
sent to the external memory is not from the external T1/EIemory in the same order in which they are received in time.
trunk interface, instead, it is fetched internally from an intel=or a certain channel, the first received byte is written at byte
mediate buffer in the PT7A6632, in which the data was fronagdress m, the second received at byte address m+1, and so on
loop mode transmit channel. Thus the data from the exteraallong as the buffer is not completely filled or an end-of-frame
memory is feedback tocernal memoryEach time onf one is not reachedAfter the end of the &me or the end of the
transmit and one receive channel can be specified in Ldayfer (whichever occurs first) is detected, the PT7A6632 writes
Mode to guarantee normal operation. The transmit loop ch#le next received data byte at the first allocated address of the
nel No. and receive loop channel No. are not necessarily ideext availade buffer.
tical. The Loop Mode does not support hyperchannel.

The PT7A6632 writes the first received data bit of an octet at

Reset the device will delete all Loop Mode. the LSB (DO) position of the external buffer byte, the second
received data bit at the next to LSB position, and so on. The
e Logcal Inversion last (8th) received data bit of an octet is written at the MSB

(D7) position of the data byte.
If a receve channel is set in w@rsion mode, the recetd data
will be inverted bit by bit when being pcessedincluding
flag,ABORT and FCS bhits.

Reset the dace will make all channel in wersion mode.

PT019(05/02) 18 Ver:2
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Memory Manager State/Control Machine

The Memory Manager controls data flow between Transmiihe State/Control Machine processes the device mode and
Processor/Receive Processor and the external memory as ststatns. MDFS sets the memory location pattern, i.e., the even
in Figure 18. CPU assigns the external memory into seveaiddresses in external memory are for higher bytes (MDFS = 1)
parts for activation information (Activation Memory) and datar for lover bytes (MDFS = 0) of the MeBuffer Stating Ad-
processing information (Data Processing Memory) as shodness, Bufier Siz and D#a Length espectrely.

in Figure 20 in Section “External Memory Organization and

Definition”. Figure 19

The Data Processing Memory is allocated to each transmit and To Rxand Tx Pro@ssors

receive channel for data, command and status storage. The & Memory Manager

CPU allocated enough memory in the buffers for the real-time 5
operation of transmit and receive with no data underrun|or Lo CHO-
overrun. The external memory is managed with minimal inter- State / ©ntrol Machine Cha
vention from the CPU. — RX/Tx
The CPU sends out &1 TN signal to command PT7A6632 to T T T 2$ T T

access thdctivation Memog that contains channel number RegTUAEN MDFS HCS0-HCSL T1/CEPT SIS

and dannel staing addess.The SYSACC signal is asstd

by PT7A6632 during accessing thetivation Memoy. After UAEN sets the Upper adekss lines (A8 A15) in high imped-

the accestheATACK will be asserted. ance (LAEN = 1) or in Lav stae (UAEN = 0) when accessing
Activation Memory When the upper adéss lines in high im-

The Data Processing Memory contains such information @edance, the CPU can drive them to any state during accessing

next buffer address, operation mode, buffer size, data lengtttvation memory

buffer status and HDLC frame completion status. They are set

up by CPU. PT7A6632 accesses the buffers and processesi&80, HCS1 and TI/CEPT select T1 or CEPT PCM-30 mode

and update the status in the buffers after processing. DMNRul hyperchannel éble 3). SIS selects triggedge of RCLK

asserted by the PT7A6632 to inform other devices using tired TCLK. TSEREN sets TSER output line state, i.e., sending

memory bus that PT7A6632 will access the external memalga, sending “1”or in high impedance éfe 4).

one TCLK period after rising edge of the DMND. INTR as-

serted when PT7A6632 updates the status byte in buffers.CHO to CH4 and Rx/Tx are status outputs indicating the cur-
rent active channel number and direction. CHO is LSB, CH4 is

The memory manager responds to CPU-initiated changes inltfeB.

operational modes of a channel or relocation of the allocated

buffers without affecting the operation of the other channelsThe main clock for PT7A6632 is generated by the State/Con-
trol Machine from SYSCLK.

The timing for the memory access is generated from SYSCLK.

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

AO0-A15
-}
g DO-D7 <
READ > From Rx Bit-Level Processo
CPU - External |«——— Memory / To Tx Bit-Level Processos
Memory | WRITE Manager ——»
AS > SYSCLK
DMND
A ATTN A PT7A6632
3 —
ATACK, SYSACG INTR
PT019(05/02) —
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External Memory Organization and and Channel Buffer Pointers, providing PT7A6632 such in-
formation as channel activation/deactivation, channel direc-

Definition tion (transmit or receive) and channel starting addresses. CPU
allocates the Channel Starting Pointer for each receive and
General Structure transmit channel.

The external memory is divided by the CPU into two fund-ne Data Processing Memory contains data/command buffers
tional blocks for channel activation and data processing, f0ring descriptors, usertiata eceved or to be transmitted,

ferred aﬁctivation Memory and Data Processing Memory Channel Opel’ation mOde and status. CPU a”ocates a set Of
linked data/command buffers for each receive and transmit

The Activation Memory contains Channdélctivation Byte Cchannel.

Details are shown in Figures 20-22.
Figure 20. Extenal Memory Map - Top Level

External Memory

(Address) (Contents)
0
1 1 L
2 7 ] T

j Chamel Activation Byte \

Ut

Activation
Memory

J+128 128 Bytes of System Memay

j+t355 for Chamel Buffer Panters /

p
p+1 n-Byte Data Bifer
to For Tx Channel#m
p+n 1
Data
P4 L Processirgy
‘ Memory
X
x+1 n-Byte Data Bifer
to For Rx Channel#k
Xx+n-1
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Activation Memory Channel Buffer Pointers
TheActivation Memory map is shven in the Figure 21. Channel Buffer Pointers provide PT7A6632 the channel start-

ing address (16-bitpf each channel, 64hannels totallyguid-
Channel Activation Byte ing to a link of buffers containing data and command. The

relative location of the upper and lower bytes of the 16-bit
The ChanneRctivation Byte are illustrated in the follang  Start address word is determined by the MDFS input (see Fig-

table 5. The PT7A6632 reads this byte so that gets the chaii@|17)- The upper address lines (A8-A15) are placed in the
number the channel sta (actie or inactie) and the channel high-impedance state or LOW by the PT7A6632 during the

direction (transmit or reces). The PT7A6632 asserts SYS&  Activation Memory accesses.
when it accesses thetivation Memory

Table 5. ChannelActivation Byte

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Adive bit RX/Tx bit Channe Number 0 ~ 31 (Binary)
1 0 1 0 00000 - channd 0O,
Unused 00001- chand 1,
Tf;(eisglgel 'I('jh;;:lf:/a;’tneg R esive Transmit 0001 Oétghmel 2,

Figure 21aActivation Memory Map Locations (MDFS = HIGH)

a. MDFS = HIGH (68000 Based)

(Addresy (Contents)
(HEX) 7 6 5 4 3 2 1 0
XX00 | Active | X | RX/Tx | Channd Number — Channd Activation Byte
XX501 L Byte Addresses x@1 Through L
XXTE T xX7F Are Not Used by PT7A6632 T
XX Transmit Channd 0 Stat Address(High-Order Byte) |
XX81 Trarsmit Chanrel 0 Start Address (low-Order Byte)
XX82 Transmit Channd 1 Stat Address(High-Order Byte)

XX83 Trarsmit Chanrel 1 Start Address (low-Order Byte)

=~ Transmit Channds 2 o 30Stat Addresses =

XXBE Transmit Channd 31 Stat Address (Hich-Orde Byte)

xxer | Trarsmi Cheanrd 31 Sart Address (low-Order Byt) ) Cremd gufer oers
XXCo | Receve Chamel 0 SartAddress (Hgh-Order Byte) |

XXC1 Receve Chamel 0 Sart Address (low-Order Byte)
: = Receve Chamels 1to 30Start Address ~

XXFE Receve Chamel 31 Start Address (Hgh-Order Byte)

XXFF | ReceveChame 31SartAddress (low-Order Byte) |
PT019(05/02) 21 Ver:2

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6151975/pt7a6632.html

Data Sheet

PT Pericom Techinology Inc. PT7A6632 32-Channel HDLC Controller
T TR

Figure 21bActivation Memory Map Locations (MDFS = LON)

b. MDFS =LOW (iAPX 86 Based)

(Addresy (Contents)
(HEX) 7 6 5 4 3 2 1 0
XX00 | Active | X | RX/Tx | Channd Number — Channd Activation Byte
X)§O 1 1 Byte Addresses x@1 Through 1
YXXTE xx7F Are Not Used by PT7A6632 T
XX80 Transmit Channd 0 Stat Address (Low-Orde Byte) A
XX81 | Transmit Channd O Stat Address(High-Order Byte)
XX82 Transnit Channd 1 Stat Address (Low-Orde Byte)

XX83 Transmit Channd 1 Stat Address (High-Order Byte)

= Transmit Channds 2 b 30Stat Addresses =~

XXBE Transmit Chanrel 31 Start Address (low-Order Byte)

----------------- Channd Buffer Pointers
XXBF Transmit Channd 31 Siart Address (High-Orde Byte)
XXCo Receve Chamel 0 Sart Address (low-Order Byte)

XXC1 Receve Chamel 0 Sart Address (Hgh-Order Byte)

= Receve Chamels 1to 30 Start Address =

XXFE Receve Chamel 31 Start Address (low-Order Byte)

XXFF | Receie Chamel 31Swrt Address (Hgh-Order Byte) )
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Figure 22. Organization and Linking of Data or Command Buffers

Addres 7 Buffer 1 0
i 1
Next Buffer Start Address
g:{;ﬁ;ﬁ;ﬁ > 8 Bytes of Buffer Descriptor*
Stausbyte
i+7 J
i+7+1 A
* k Bytes of User s Data £ Data @
or > Command
2 Bytes of Channd Mode
& Rae Definition Data
i+7+k y
L 7 Buffer 2 0
m f—
Next Buffer Start Address 8 Bytes of Buffer Descriptor*
Buffer Size
Data length
Stausbyte
m+7
m+7+1
= n Bytes of User s Data = Data o
or Command
2 Bytes of Channd Mode
& Rae Definition Data
m+7+n
L 7 Buffer N 0
p —
Next Buffer Start Address
Buffer Si .
Dljataelrz.an;ﬁ 8 Bytes of Buffer Descriptor*
Stausbyte
p+7
p+7+1
= r Bytes d Users Data = Data @
o Command
2 Bytes of Channd Mode
& Rae Definition Data
p+7+r
\
* Formats are ifferent for Data lffer ard Commard bufer, ard differs withMDFS
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Data Processing Memory There are 4 kinds of buffers, Transmit Data Buffer and Trans-

mit Command Buffer for transmit channels, and Receive Data
General Buffer and Receive Command Buffer for receive channels.

The Data Processing Memory refers to Data or Command bdffansmit Data Buffer
ers which are linkd each othefThe PT7A6632 accesses the _ _ _ _
Data Processing Memory for transmit/receive data and opefe Transmit Data Buffer contains 8 bytes of descriptors and |

tion commands. Each buffer has following configuration (s&¥tes of uses data as she in Figure 23The MDFS pin
Figure 22): decides the most significant byte and least significant byte

« 8-Byte Descriptors locations (in even and odd addresses).
» Data bytes to be transmitted or received or Command

Figure 23.Transmit Data Buffer

(Addres) 7 (Cortents) 0 (Addres) 7 (Cortents) 0
L Next Buffer e Isb [ | Next Buffer
i+1 Isb | | Address i+l |mo Addres
i+2| Not used msb Buffer !+2 ” IS | | Butter
i+3| | 1sb |J Size® i+3| 5 Not used ms Size (K)
= . |e
i+4] B[ FC| FO | Notused |msb Data 4R isb || pata
i+5| 0 ‘ Ish Length (j) i+5| Q| FC | FO | Not used | g Length (j)
i+6 Not Used by PT7A6632 (+6| [PNORIVEA  Notused | CFPITABIMPTY Siprys
i+7\_ UNDR‘ IVBA‘ Not used ‘ CHP ‘C&BD‘MPTY Sttus i+7k Not Used by PT7A6632
(i+7)+1 First Date Byte (i+7)+1 First Date Byte
(i+7)+2 Secad Date Byte (i+7)+2 Secand Date Byte
: & &
oot i~ a H = - (=]
(i+7)+ LastDate Byte (i+7)+ LastDate Byte
(i+7)+j+1 Flag Court (Optiond) ((+7)++1 Flag Court (Optiond)
(i+7)+k Last Locaionin Buffer (i+7)+k Last Locéionin Buffer
a.MDFS=1 b. MDFS=0
» Descriptors 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
The first 8 bytes in the transmit Data Buffer is Descriptors thifaame (CF/P = 0) in HDLC mode. The CF/P should be reset for
specifes Next Buffer Address, Buffer Size, Data Length andother modes.
Staus respectiely. SeeTable 6 for the dedition.

* Flag Count Byte (Optional)
o Data Bytes

Specifies the additional flags to be added after “CRC + one
Following the Descriptors are the data to be transmitted. THiag” of a frame. It will be read only when Flag Control bit in
number of bytes are specified by Data Length (for compldtee MS byte of Data Length is set (FC = 1).
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Table 6. Descriptors in Transmit Data Buffer

Name Description

Next Buffer
Addres

16-bit address word, pointing to next buffer for 6632 to access

12-bit, specifies byte number of memory locations dlocated by the CPU for current buffer. The 6632 reads
Buffer Sze the Buffer Si z2 only when the Status (CF/P = 0) shows that the data buffer contains partial data. The 6632
will convert the Buffer Si z to the actual number of data bytes in this buffer.

Flag Control: 1-bit, indi cates if any additional flags (exagpt the minimum one flag fdlowed CRC for
HDLC format) to be appendixed after the (CRC+1 FLAG) of the HDLC data. If FC is reset by the CPU,
FC it means no additional flag to be added. If set by the CPU, it means there will be additional flag(s) to be
added to the data. The number of the additional flag(s) is specified in the optional FLAG COUNT bytein
the Tx Data Buffer.

Flag Offset Count: 1-bit, meaningful only when FC = 1. If FO is set by the CPU, the Tx channel counts
the total number of intentiondly inserted zeros based on HDL C protocol, then divides the counted results
FO by 8.The quatient (cdled "Flag Offset”) represents the number of non-data byte inserted in the data. The
6632 subtrects the Flag Offset from the FLAG COUNT, which was set without knowledge of the inserted
zxos. The resultant is the actua number of additiona flags to be added to the data.

12-bit, specifies the actua number of data bytes to be transmitted in the Tx Data Buffer. The 6632 reads

Data Length the Data Length only if the Status shows that the buffer contains the last byte of a frame (CF/P = 1).

Empty: 1-bit, if set by the CPU, it means the buffer is empty, i.e., datais not ready for transmi ssion. The
MPTY 6632 will ke=p pdling this bit uril it is reset. The CPU resets this bit when the data is ready. 6632 sets
the bit to 1 onae it completes data transmi ssion in the buffer, and the CPU can reuses the empty loctions.

Command: 1-bit, when set by the CPU, it means the buffer is a Command Buffer. If reset by the CPU, it

CMND is a Data Buffer.
Complete Frame/Partial Data Buffer: 1-bit, set by the CPU to show that the data buffer contains the last
byte of an HDLC framed data. Actua number of data bytes is specified by the Data Length (Max. Data
Length: 4095).
CE/P Ifit isreset by the CPU, it meansthe buffer contains partial dataof aframe, and therest dataisin su coseding

buffer(s). The 6632 automaicly turns to the next successding buffer. Actual number of data bytes is
specified by the Buffer Size (Max. Buffer Size: 4095).

For non-HDLC data, the hit should be O for conti nuously data transmi ssion, otherwise data transmi ssion
will be interrupted.

Invdid Buffer Address: 1-bit, the 6632 setsthe bit if it finds an invdid Next Buffer Address, i.e., such as
IVBA address of 16 zeros or in form of FFFx. In this case, the Tx channel will be d eetivated and dl-one bytes
be transmitted urtil the channd is re-activated by the CPU.

Underrun: 1-bit, the 6632 sets the hit if the current Tx channel runs out of data, e.g., when the 6632 finds
an invdid buffer address, an empty buffer, or a command buffer falowing a partial data buffer. If so, the
UNDR 6632 will send out an ABORT code folowed by Flags urtil the condition is cl eared (if in HDLC mode),
or the 6632 will send out dl-ones bytes repestedly urtil the CPU sets up avdid non-empty data buffer (if
in non-HDLC maode).
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Transmit Command Bufer
The Transmit Command Buffer contains 8 bytes of descriptors and 2 bytes of Channé&l Retdéefinition 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 Bufer

(Address) 7 (Cortents) 0 (Addres) 7 (Cortents) 0
i 7 |mD Next Buffer i/ Isb |] Next Buffer
i1 Isb Addres i+1 meb Addres
i+2 Not used i+2 Not used
» i »
i+3| 8 Not used i+3| 5 Not used
=3 . 2
i+4 Not used A Blmol [ | | [ | o |paatengno
iws|Clmo] [ [ [ | [ [iso|paatengno i+5/ 0 Not used
i+6 Not Used i+6 X IVBA‘ Not used ‘CW‘C?ED‘MPTY Status
i+7\_ | * [VBA|  Not used CcHP CTSD MPTY| Status i+7\ Not used
(+7)y+1 | 0| 0| o | o |V |LooH siG [HDLMode (i+7)+1] © | © | O | O |INVILOOR SIG HDLCl \jode
(i+7)+ FILL/MASK (i+7)+ FILL/MASK
. i+7)+ E A X Chamel Number
(|+7)+3 E A X Chamel Number T g (I 7) 3 T g:
T s g; = C g 3
. B g% : . 2%
(i+7)4 E ‘ A ‘ X ‘ Chamel Number fo >i+7)+ E ‘ A ‘ X ‘ Chamel Number TO
a.MDFS=1 b. MDFS=0
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» Descriptors

The first 8 bytes in th@ransmit Command Bidr are Desdptors tha specify Net Buffer Address, Déa Length and Status
respectiely. SeeTable 7 for the denition.

Table 7. Desciptor sin Transmit Command Buffer

Name Description

Next Buffer

Address 16-bit address word, pointing to rext buffer for 6632 to aces

8-bit, deci des the non-flexible- hyper drenrel process or flexible hyper chennel pr oess.
Data L ength Data L ength =0, 1 or 2, only non- hyper crenrel proess,
Data L ength > 2, there is hyper denrel proes.

Empty: 1-bit, the CPU setsit to show thet the buffer is empty, i.e., command datais not r eedy. In this case
MPTY the 6632 will kegp pdling thisbit urtil it isreset. T he CPU resets this bit w hen the command datais r esdy.
6632 sets the bit to inform the CPU completion of command pr ocessing in the buffer.

CMND Command: 1-bit, set by the CPU to indi cate the buffer is a Command Buffer.

Complete Command Buffer/Partial Command Buffer: 1-bit, set by the CPU to indicate that the
command buffer is a Complete Command Buffer. During the Complete Command Buffer proessing, the
CF/P 6632 will transmit an HDLC ABORT if it isin HDLC mack.

The CPU resets the CF/P bit to i ndi cate a Partial Command Buffer (CF/P=0, CMND=1). In this cse the
6632 will send HDLC flag or non-HDLC dI- ones byte(s), t hen conti nue to proess rext buffer.

Invalid Buffer Address: 1-bit, the 6632 sets the bit if it finds an invdid Next Buffer Address, such as
IVBA address of 16 zros or in form of FFFx. In this case, the Tx denrd will be detivated and dl- ore bits be
transmitted urtil the chenrd is re-activated by the CPU.

PT019(05/02) Ver:2
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« 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-imersion.

The details are sk in Table 8.

Table 8. MODE Byte inTransmit Command Buffer

MODE Name Description
Bits7 - 4 Not used
1 | Invertion
Bit 3 INV
0 | Non-invertion
1 | Loop channel
Bit 2 LOOP
0 | Non-loop chamnel
Non-HDL C data channel made: used in modes 0 and 1 of DMI appli cati on. CF/P should be reset
00 | to get uninterrupted data transmi ssion, otherwise the 6632 will transmit dl-one byte repestedly
fdlowing the last byte in the buffer. The channd time fill and the idle codes are the same.
HDLC data channd mode: The channd is an HDLC channel or an LAPD message-oriented
_ _ 01 | channel. Information field isin integral bytes, 16-bit CRC-CCITT pol ynomid is used to caculate
Bit 1, Bit0 | SIG, HDLC FCS, and ABORT sequence satisfies SDLC and HDLC requirements.
Non-HDL C signaling channel mode: The channel carries bit-oriented signding data. 6632
10 | assumes that no more than 2 linked data buffers are dlocated to the signding channd by the CPU.
The last data buffer (even if it is the only buffer) is asumed to be arecirculaing buffer.
11 | Reserved
PT019(05/02) Ver:2
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bit sequence is applied to data on a bit by bit basis to insert 1
* FILL/MASK Byte (Rate Definition) (FILL/MASK bit = 0) for time fill, or insert data bit (FILL/
MASK = 1). See an example in Figure 6 in Section “Transmit
The FILL/MASK byte is used as a masking pattern on tiBit-Level ProcessorandTable 9.
HDLC-formated (induding FLAG, headerdata, CRC, and
ABORT code) or non-HDLC-fomatted data in order to adapt~or bit-oriented signaling mode, the FILL/MASK should be
subrates that are multiples of 8kb/s to the 64kb/s rate. Thes& as 1111 1111. If not, the PT7A6632 will not override any
other FILL/MASK pattern.

Table 9. Examples of FILL/MASK Options

] Bit
Option | Data
Number | Rate 7 6 5 4 3 2 1 0

(MSB) (LsB)

Remarks

No datawill be sent. Eight 1s for time fill will

*
0 Okb/s | O 0 0 be sent if TSEREN=1.

o
o
o
o
o

1 8 Kb/s 0 0 0 0 0 0 0 1 | Arbitrary-user defined; a 1 in any one bit
0 0 1 0 0 0 0 0 | podtion, but only one 1.
0 0 1 0 0 0 1 0

5 16 Kb/ 0 0 0 0 1 1 0 0 | User defined pattern; a1l in any two bit
0 0 0 1 0 1 0 0 | pogtions, but only two 1s.
1 1 0 0 0 0 0 0
0 0 0 0 0 1 1 1 .

3 24 Kbls 0 1 0 1 0 1 0 0 A totdl of three 1s anywhere as defined by user.
0 0 0 0 1 1 1 1

4 3R kbis 1 1 1 1 0 0 0 0 | Atota of four 1s anywhere as defined by user.
1 0 1 0 1 0 1 0

5 40 kbls 0 0 0 1 1 1 1 1 | A tota of five 1s anywhere as defined by user.

6 48ko/ls| O 0 1 1 1 1 1 1 | A total of six 1s anywhere as defined by user.

0 1 1 1 1 1 1 1 | Standard rate in digitd data service, restricted

7 55 Kb/s version of 64 kb/s.

1 1 1 1 1 1 1 0 | Atotal of seven 1sanywhere as defined by user.

8 64 Kb/s 1 1 1 1 1 1 1 1

* A specia purpose mode in which the transmitter operates asiif it is at 64 kb/s, including whenit is fetching data from
the externa memory, even t hough no data is transmitted.
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The channel map may be updated in one cycle of channel
counting. In flexible hyperchannel mode, the HCS0 and HCS1

The tyte follows the FILL/MASK byte if ag. It is used to should be set as “0 0”, otherwise the standard hyperchannel
configure flexible hyperchannel. Bits O - 4 specify number wfill override the flexible hyperchannel.

a channel to be grouped into or removed from a hyperchannel.

Bits 6 and 7 is for hyperchannel enable and add/delete respecPartial Command Buffer

tively. SeeTable 10 br details.

Table 10
Bit 7 (E) | Bit 6 (A) Description
Hyperchannel assignment remains
0 X
unchanged.
Delete channel number in bits 0-4
1 0
from hyperchannel.
Add chamnd number in bits 0-4 to
1 1
hyperchannel.

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
BufferAddress and send a HDLGafy(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 CFI/P bits.

The PT7A6632 sends out flags or all-ones until it is informed
to resume data transmission by the CPU again. One Patrtial
Command Buffer sends one flag or one all-ones byte, a chain

Data Length is used to specify flexible hyperchannel. WhefPartial Command Buffer sends multiple flags or ones. The
Data Length = 0, 1 or 2, only normal channel process. WHheartial Command Buffer processing will not change the MODE

Data Length > 2, there is hyperchannel process.

* Flexible Hyperchannel

and FILL/MASK.

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

The Flexible Hyperchannel mode allows the PT7A6632 to

group any number of 32 64kb/s channels into a hyperchanidinimum Number of Data Bytes in a Tx Buffer

The Data Length (>2) is read to decide the number of addi-

tional channels to be added to a hyperchannel. If a previousty Transmit Data Buffers and Transmit Command Buffers,

activated channel is assigned to a flexible hyperchannelminimum number of data bytes is required for buffer mainte-

will suspend the original buffer process, and the process widince and buffer transition. The minimum numbers depend on
be restored once the channel is released from the hypercharhelicurrent buffer type and next buffer type. Refer to Figure 25.
It may tale one frame timeA channel can be assigned to one

hyperchannel ony.

Figure 25. Minimum Data Bytes é6r Transmit Buffer

Current Buffer
Partial Data Buffer
(000)*

Partial Data
Buffer (000)*
6 Bytes

Next
Buffer

Next
Buffer

Complete Data
Buffer (001)*
2 Bytes

Complete Data
Buffer (001)*
3 Bytes

Current Buffer

Next Buffer

* Status Bits: CMND MPTY, CF/P

Current Buffer

Complete Data Buffe

(001)*

Any Buffer

(xxx)*

Command
Buffer (10x)*
2 Bytes

Current Buffer
Command Buffer
(10x)*

Complete Data
Buffer (001)*
2 Bytes

Next
Buffer

Partial Data
Buffer (000)*
5 Bytes

Partial Data
Buffer (000)*
5 Bytes

Min. Data Bytes
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Receive Data Buffer » Data Bytes

The Receive Data Buffer contains 8 bytes of descriptors aribjlowing the Descriptors are received data. The number of
bytes of uses dda as shan in Figure 26. The MDFS pin data bytes are indicated by Data Length which is written by
decides the MS byte and LS byte locations (in even and ddd PT7A6632 after it receives the last byte of an HDLC frame

addresses). or the HDLCABORT code, upon the loss of mulifime align-
ment error from a non-HDLC signaling channel, or when Re-
» Descriptors ceiver Bit-Level Processor detects receive synchronization

error caused by RSYN, elastic buffer error or RRED. When itis
The first 8 bytes in the Receive Data Buffer are Descripta9artial data Wffer, the number of dataykes is indicated by
tha specify Nat BufferAddress, Bufer Size Data Length and the Buffer Size.
Staus respectiely. SeeTable 11 for the dehition.

Figure 26. Receive Data Buffer

(Addres) 7 (Contents) 0 (Addres) 7 (Contents) 0
i msd Next Buffer b ISb | | Next Buffer
i+1 Isb | | Addres i+l |ms Addres
i+2| Not used msb Buffer f+2 " Isb |1 gufter
3§ ‘ ‘ ‘ 1sb |J Size® i+3 5 Not used — Size(K)
o AT T
i+5(C] | | Isb |/ Length () i+5/0 Not used m Length (j)
i+6 Not Used by PT7A6632 i+6 OVER‘ IVBA‘ABRT‘FCER SHER CHP CEA(S')D MPTY| Sietus
i+7\_ OVER‘ IVBA‘ABRT‘FCER‘SHE# CFP ‘C(MOI\jD‘MPTY Status i+7\ Not Used by PT7A6632
(i+7)+1 First Date Byte (i+7)+1 First Date Byte
(i+7)+2 Secand Date Byte B >i+7)+2 Secad Date Byte
©
Pl 118 1 1|8
(i+7)+ LastDate Byte (i+7)4] LastDate Byte
(i+7)+k Last Locationin Buffer - 1)tk Last Loctionin Buffer
a.MDFS=1 b. MDFS=0
PT019(05/02 Ver:2
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Table 11. Descriptors in Receie Data Buffer

Name Description
Next Buffer . -
Addres 16-hit address word, pointing to next buffer for 6632 to aces

Buffer Size 12-hit, specifies byte number of memory loctions dlocted by the CPU for current buffer. The 6632 reads
the Buffer Si 22 when writes data into the buffer.
12-hit, the actual number of data bytes r ecived by 6632, written by the 6632 after it r exives the last byte
of an HDLC frame or the HDLC ABORT cade, or upon the loss of multiframe dignment error from a
non-HDLC signding channel. DATA LENGTH is not written if the end of the dlocated buffer is r eeched

Data Length before the last byte is reived (i.e., if data frame length is grester than buffer size). In such a ase, the

actua datalength is equal to the given buffer s . Also, data length may not be written if the ATTN i nput
is asserted, resuiting in the d eettivation or r eectivation of an attive chanmndl.

DATA LENGTH will not ex ceed the programmed buffer si ze.

Empty: 1-bit, if set by the CPU, it means the buffer is empty, i.e., the buffer is ready for storing r exeived
MPTY data. The PT7A 6632 resets this bit when the buffer is not empty. The PT7A 6632 will kesp pdling this bit
urtil it is set. The 6632 resets the bit whenever it updates the status.

Command: 1-bit, when set by the CPU, it means the buffer is a Command Buffer. If reset by the CPU, it

CMND is a Data Buffer.
Complete Frame/Partial Data Buffer: 1-bit, set by the 6632 to show that the data buffer contains the last
byte of an HDL C framed data or that synchroni zaion iswrong. It will also be set by the 6632 if the HDLC

CE/P dataor non-HDL C datar exiving isaborted by re-synchro condition of ABORT, RRED, RSYNC or TMAX.
The 6632 resets this bit when the last byte of an HDLC frameis nat in this buffer and 6632 will store more
data to the su coseding buffer. This bit will always be reset for non-HDLC mode or signding mode.
Abort, Frame Check Error, Short HDLC Frame Error: These 3 bits are used to report abnormal
conditions detected by 6632.
ABRT FCER SHER =00 0: no errors detected,

00 1: short or non-integer HDLC frame error,

ABRT 010: CRC @ror,

FCER 01 1: CRC error & non-integer error

SHER ' J ’

100: HDLC ABORT code r exived,

10 1: non-HDLC muitiframe dignmert lost,
11 0: eadic buffer error & RSYNC error,
11 1: RRED alarm.

Invaid Buffer Address: 1-bit, the 6632 sets the hit if it finds an invdid Next Buffer Address, such as
IVBA address of 16 zros or in form of FFFx. In this case, the Rx channel will be in idle state and not r eceive
more data urtil the channd is re-attivated by the CPU.

Overrun: 1-hit, the 6632 sets this bit when the next empty data buffer is not available for r exived data
before a frame is completed in HDLC data r exeiving, or when the next empty data buffer is not avalable
for non-HDLC data r ecelving.

OVER

No overrun reported for signding channel. New datawill be written in pl ace of earlier r eeived signding
data.
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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

(Address) 7 (Contents) 0 (Addres) 7 (Contents) 0
i 7 |mD Next Buffer i/ Isb |] Next Buffer
i1 Isb Addres i+1 meb Addres
i+2 Not used i+2 Not used
(2] . (2]
i+3| 8 Not used i+3| 5 Not used
= . 2
4 Not used A Blmol | | [ [ | o |paatengno
iws[Clmo] [ [ | | | [0 |paatengni) i+5| 0 Not used
i+6 Not Used i+6 X IVBA‘ Not used ‘CK?D‘MPTY Status
i+70 X [IVBA Not used 02/'1')“0 MPTY Sttus i+7\ Not used
(+7)y+1 | 0| 0| o | o |V |LooH siG [HDLMode (i+7)+2 ] © | © | O | O |INVILOOR SIG HDLCl \jode
(i+7)+ FILL/MASK (i+7)+ FILL/MASK
. i+7)+ E A X Chamel Number
(|+7)+3 E A X Chamel Number T g (I 7) 3 T g:
AL g = L g =
= - (S=) ~ =|¢C g’
. . I g% : . 2%
(i+7)4 E ‘ A ‘ X ‘ Chamel Nurrber £0 >i+7)+ E ‘ A ‘ x ‘ Chamel Number o
a.MDFS=1 b. MDFS=0
PT019(05/02) Ver:2

33

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6151975/pt7a6632.html

Data Sheet

PT Pericom Techinology Inc. PT7A6632 32-Channel HDLC Controller
T TR

e Descriptors

The frst 8 bytes in the Reass Command BuEr is Descriptors that speigf Net Buffer Address, Data Length and Status
respectiely. SeeTable 12 for the déition.

Table 12. Descriptors in Recei® Command Buffer

Name Description
Next Buffer ' -~
Address 16-bit address word pointing to rext buffer for 6632 to aoes
8-hit, deci desthe non-flexible- hyper crennel proess or flexible hyper dranrel proess.
DataLength=0, 1 or 2, only norma crave proess,
Data L ength Data L ength > 2, there is hyper denrel proess.

Inflexible hyper chennd mode, the DataL engthisr eed to deci e how many additi orel drenrelsto ke added
to/remove from the hy per chenrel, and the bytes contain the additioral chennel numbers are read to
add/remowve the corresponding darels.

Empty: 1-bit, the CPU setsit to show thet the buffer is empty, i.e., command datais not r eedy. In this case
MPTY the 6632 will kegp pdling thisbit urtil it isreset. T he CPU resets this bit w hen the command datais r eedy.
6632 sets the bit to inform the CPU thet it completes command processing in the buffer.

CMND Command: 1-bit, set by the CPU to indi cate the buffer is a Command Buffer.

Indid Buffer Address. 1-bit, the 6632 sets the hit if it finds an invdid Next Buffer Address, such as
IVBA address of 16 zeros or in form of FFFX. In this case, the Rx darel will be dedtivated urtil the dare
is re-ativated by the CPU.
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 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, iwersion or non-imersion.

The details are sk in Table 13.

Table 13. MODE Byte in Receie Command Buffer

MODE Name Description

Bits7 - 4 Not used

1 | Invertion

Bit 3 INV
0 | Non-invertion

1 | L oop chamnel

Bit 2 LOOP
0 | Non-loop chamnel

Non-HDL C data channel mode: used in modes 0 and 1 of DMI appli ction. The 6632 check the
avalahlity of thedlocated buffer and writes r exeived data to the buffer. The 6632 updatesthefilled
buffer status and asserts INTR, then moves to the next data buffer. The data r ecsiving and writing
will continue uril it isinterrupted by an ATTN signa or no more buffer avalable.

HDLC data channel mode: The channd is an HDLC channel or an LAPD message-oriented
channel. The 6632 deformats the HDLC data -- 16-bit CRC-CCITT pol ynomid is used to cculate
FCS, and ABORT, Flags and inserted zeros are recogni zed, no specia processing for the header
(address and control fields).

SIG, o1

Bit 1, Bit O HDLC

Non-HDL C signding channd mode: used in DMI or G. 732 appli ction to r eceive the bit-oriented
10 | signding data without HDLC format. The rexived data are stored into data buffers in the way
shown in Table 14. The 6632 detects the multiframe dignment and reports if any error is f ound.

11 | Reserved

PT019(05/02) 35 Ver:2
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Table 14. Recaie Buffer Data Arrangement for Non-HDLC Bit-Oriented Signaling Channel

(Addres) 7 (Contents) 0
i

. Next Buffer Address =i or j

i+1

i+2 - .

. Remaining Descriptors

i+7
(i+7)+1 X 1 X X X Bl Al A13
(i+7)+2 X 1 X X X B2 A2 Al4
(i+7)+3 X 1 X X X B3 A3 Al15
(i+7)+11 X 1 X X X B11 All AZ3
(i+7)+12 X 1 X X X B12 Al12 Al
(i+7)+13 X 1 X X X B13 Al3 Al
(i+7)+14 X 1 X X X B14 Al4 A2
(i+7)+15 X 1 X X X B15 A15 A3
(i+7)+16 X 1 X X X B16 Al6 A4
(i+7)+17 X 1 X X X B17 Al7 A5
(i+7)+23 X 1 X X X B23 A23 All
(i+7)+24 1 0 Ys 0 1 1 1 Al2

a. T1 Mode
(Address) 7 (Contents) 0
i

. Next Buffer Addres =i or j

i+1

i+2 . )

. Remaining Descriptors

i+7
>i+7)+1 D17 C17 B17 Al7 D1 Cc1 B1 Al
>i+7)+2 D18 Cci18 B18 A18 D2 c2 B2 A2
>i+7)+3 D19 C19 B19 A19 D3 C3 B3 A3
(i+7)+11 D27 c27 B27 A27 D11 Cl1 Bl1 All
(i+7)+12 D28 Cc28 B28 A28 D12 C12 B12 Al12
(i+7)+13 D29 Cc29 B29 A29 D13 C13 B13 Al13
(i+7)+14 C30 C30 B30 A30 D14 C14 B14 Al4
(i+7)+15 D31 C31 B31 A3l D15 C15 B15 A15
(i+7)+16 1 1 Ys 1 0 0 0 0

b. CEPT PCM-30 Mode
PT019(05/02) Ver:2
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« FILL/MASK Byte (Rate Definition) Data Length is used to specify flexible hyperchannel. When
Data Length =0, 1 or 2, only non-hyperchannel process. When

The PT7A6632 FILL/MASK byte is used as a masking patteBta Length > 2, there is hyperchannel process, while the Data

on the HDLC-fomated (induding FLAG, headerdaa, CRC, Length indicates how many additional channels to be added

andABORT code) or non-HDLC-fomatted dea in oder to to the hyperchannel. See Section “Flexible Hyperchannel” in

adapt subrates that are multiples of 8kb/s to the 64kb/s rdt@nsmit Command Bir.

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 irMinimum Buffer Size

Figure 13 in SectiofReceve Bit-Level Processor” antiable

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

For bit-oriented signaling mode, the FILL/MASK should be

set as 1111 1111, otherwise the PT7A6632 will not overridéable 15

any other FILL/MASK pattern. R axive Command
R exive Data Buffer Buffer

* Flexible Hyperchannel Configuring Byte (Optional)

Min. . .
The lyte follows the FILL/MASK byte if ag. It is used to | pgusfer | & BYiES (Descriptors) | 8 Bytes (Descriptors)
configure flexible hyperchannel. Bits 0 - 4 specify number pf gz + 6 Bytes (Datg) | + 2 Bytes (Command)
a channel to be grouped into or removed from a hyperchankek
Bits 6 and 7 is for hyperchannel enable and add/delete respec-
tively. SeeTable 10 br details.
PT019(05/02) Ver:2
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Device Operation Before asserting th&T TN, the CPUifrst allocates memory in
the external memory for a Command Buffer containing 8 bytes
. T of desciptors induding Next Buffer StartingAddress, Data
Device Initialization Length, Status, and 2 bytes of Mode and Fill/Magkd a
chain of linked data buffers are set up by the CPU following
The device is initialized by RESET signal. Upon reset, all thge command uffer, containing Net Buffer StartAddress,

channels are set in the following states: Buffer Size, Data Length, Status and Data bytes. Then the CPU
- the operation mode is HDLC viersion, non-loop, set up theActivation Memory containing channel No. to be

- FILL/IMASK byte: 0000 0000, activated and channel diction, and Channel Starg Ad-

- all channels are inactive, dress (pointers) in thexeernal memoryThen the CPU sends

- Flexible hyperchannels are disabled, out theATTN signal.

- no data transferred from the external memory or written to the

external memory The PT7A6632 recees theATTN, starting to access theti-

) _ vation Memory (assé¢ing SYSACC) for the Channel Number
The PT7A6632 monitors the TMAX, RSYNC and RRED sigan the channel start address, which will be stored internally
nals and correspondingly reset the Transmit channel counfihe PT7A6632. PT7A6632 assertsATACK after comple-
and the Receive channel counter to ascertain the framing §y¢y the accessCPU neates theATTN in response to the

chronization. ATACK, and PT7A6632 rgates theATACK in response to
L negation of ATTN. The channel initialization is completed.
Channel Initialization The process is illustrated in Figure 28.

The channels are initialized for preparing data transmissibhis process can be repeated for each channel to be initial-
and reception by CPU asserting &WeT'N signal. ized. The PT7A6632 must make three activation memory ac-
cesses to complete the chanA&TN processingThe worst
case of time delay fromT TN assertion tATACK assertion is
three TI/CEPT PCM-30 channel periods. The earliest is 1.5
channel period.

Figure 28. Channel Initialization

ATTN @ > PT7A6632
CPU
®

ATACK

External Memory

Channd Activation ®
Byte for Chamel #m

\

Channd #m Stat @
Address

-

@ CPU pepares dita buffer ard writes toactivation byte for a ctannel.

@ CPU asats ATTN.

® PT7A6632repondsto ATTN, reals channehumbe, Rx/Tx, Activelnacive in
channelacivationbyte.

@ PT7A6632find out the crreponding chaanel sart addres andreadthe sart adires
of the fird buffer allocated fo the dhannel.

® PT7A662 informstask compktion by asserting ATACK.
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Data Transmission and Reception Operation processes channel by channel in theywSee igure 29 fo
example.

In transmission, the PT7A6632 reads the first command buffer

according to thelannel start addSS, judgs status Oflj[ffer, In reCGiVing, the PT7A6632 reads the command buffer of a

fetches the MODE and FILL/MASK information for the chanchannel to locates the CPU-allocated buffers for received data

nel, then it reads the XeBuffer StartAddress in the cuent Storage, and stores the processed data into the data buffer and

buffer. It goes to the ne buffer to gt Data Length/Biiér Write the Data Length. It updates the Status of the completed

Size, and data bytes to send the data out in according to nfdydier if necessanBee fgure 30 br example.

specifed and update the status if necess@hg PT7A6632

Figure 29.Typical Link ed Buffer Transmit Sequence

Activation
Memory
1: ATTN goeshigh.
xx00 .
< 2: PT7A662 readsacivation byte (xx00).
xx80
xx81 Tx CHO
X821 Tx CH1
xx83
3: PT7A662 readghefirst buffer s garting addess (comman
ordat), then sets ATACK, & starts procesing that buffer.
YXBE 4: PT7A6623 rests ATACK after ATTN goeslow.
Tx CH3L
xxBF
5: PT7A662 contnuesprocesing mmmandor data buffers as
contolled by the satusof each
Next BF Addr. Next BF Addr. Next BF Addr.
o] Commard . | DatalLength . | Datalength
" Modes | MPTY=0 >|  MPTY=0
FILL/MA SK CF/P=1 CF/P=1
Conmand Buffer Data Buffer #1 Data Buffer #2
Next BF Addr. Next BF Addr. Next BF Addr.
»| Buffer Size .| Buffer Size | Datalength
MPTY=0 MPTY=0 MPTY=0
CF/P=0 CF/P=0 CF/P=1
Data Buffer #3 Data Buffer #4 Data Buffer #5
Data Processing Memory
PT019(05/02) Ver:2
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Figure 30.Typical Link ed Buffer Receive Activity

Activation
Memory

1: ATTN goeshigh.

xx00 2: PT7A662 acceses Activation Memory xx00).

<
xxgg Rx CHO 3: PT7A662 readshe first buffer s staring addess (comma
XX % orda), then sets ATACK, & starts procesing that buffer.

X2 RxcHL 4: PTTAG62 rests ATACK after ATTN goesiow.

XXFE I py CHal 5: PT7TA663 contnuesprocesing ommandor data buffers as

XxFF contolled by the satusof each
Next BF Addr. Next BF Addr. Next BF Addr.
| Commard o Size o Size
o Modes > Length > Length
FILL/MA SK MPTY=1 MPTY=1
Command Buffer Data Buffer #1 Data Buffer #2

Data Processing Memory
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Channel Reriod for Memory Access access external memory for data byte for once, or twice if the
descriptor reading is necessagyen more three times if an
The PT7A6632 accesses the external memory for buffer mad-TN signal asserted by the CPU
agement and data processing.
At the start of each half-channel period, the PT7A6632 first
Normally, theT1/CEPT PCM-30 data flerequies thaa byte outputs the channel number CHO - CH4, and the channel di-
of data should be supplied for transmission and a byte of datation Rx/Tx of the cuent channelfter around halTCLK
be taken from the receiving source within a single chanmeiriod, the PT7A6632 asserts DMND to inform the external
period. So the PT7A6632 divides a channel period intonzemory that it will access it after 1 TCLK period from the
halves, the first half is Tx memory access period and the séging edg@ of DMND. Then the PT7A6632 asserts &g stobe,
ond is Rx memory access period, 4 TCLK periods for each.whose falling edge will make the address valid on the address
the first half of channel period, the PT7A6632 reads commalpids. The PT7A6632 sends out READ or WRITE strobe to read
information, descriptors information and transmission dadiata from the memory or write data into the memory during
from the external memory for Tx channels, and in second highiv of the READ oMWRITE. After finish memory access (2,
of channel period, it reads command information, descript@s 3 times access as applicable) and sets the DMND low to
information from external memory and write the received datiform end of memory access of this half-channel period. Dur-
to the memory for Rx channels. ing the pocess, if theATTN is asserted and the PT7A6632
accesses th&ctivation Memoyy, it will asset SYSACC and
Typically, the PT7A6632dtches a data byteoim the memory negate it afterActivation Memory access completed
during Tx channel period m for transmission of the data byte
over channel m in the next appropriate Tx channel m, and #gdress setup time, address hold time, data setup time and
PT7A6632 takes a data byte from the receiving circuit of chafata hold time are specified such that a wide variety of off-the-
nel j and will store the data into the external memory in tisgelf RAM devices may be used. The READ output from the
next appropriate Rx channel period j. Then the PT7A668J7A6632 may be used as an Output Enable (OE) input to the
moves to process the next Tx channel (m+1) and Rx chanRéM devices. Since the PT7A6632 uses its SYSCLK input to
(j+1). See Figure 31. generate various strobes for memory access, the access time
requirements are automatically scaled depending on the T1/
In each Tx or Rx memory access period, the PT7A6632 daaPT PCM-30 application.

Figure 31. Channel Period

One Channel Period for Memory Access

Tx Memory Access Rx Memory Access

8 TCLK Periods

One Channel Period
for Memory Access

Channel
Period | | for Tx, for Rx for Tx for Ry | [ s
Channel No. m i m+1l j+1
Served
PT019(05/02) Ver:2
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Memory Address Activation Memory Address

Memory Addr essExtension The Activation Memory has 256 byte locations aswhadn

Figure 33. The addresses can be decided by the CPU by setting

The output of CHO - CH4 and Rx/Tx of the PT7A6632 can BAEN and SYSAC output of the PT7A663%hen LAEN =
used as upper address bits to extend the 16-bit addresses t8:42€ addess output line&8-A15 of the PT7A6632 is setg
bit addresses. See an example in Figure 32. Or these six¥ti1e adeess of théictivation Memory is in 00xx(H)When
can be mapped by an external lookup table to another set BFHEN = 1, PT7A6632 sets its outputsA-A15 in high im-
bits (where n is specified by the CPU). Since the channel nu§dance and the CPU canverihe adresse#\8-A15.

ber and Rx/Tx are output by the PT7A6632 well in advance of

the 16-bit address, address translation time is not a concern.

Figure 32 Address Extension

External PT7A6632
Memory 16
A15-A0 [ A15-A0
5
A20-A16 [« CHO - CH4
1
A21 |- RX/TX

Figure 33 Activation Memory Address

Activation
Memory
xx00 [ _Activat Byte
Not used
xx80
xx81 Tx CHO (A8ddrsdss xx280,
Xx82 xx81 and xxB
xx83 Tx CHL through x»BF are not
; used in T1 modes.)
XXBE
YXBF Tx CH3l
0| RxCHo
xxC2 Rx CH1 (Addresses xxC0,
xXC3 xxC1 ard xxF2
through xFF are nat
H used in T1 mode)
XXFE
Rx CH31
XXFF
Uppe addresslines xx (A8-A15):
When UAEN =0, xx = 00.
When UAEN =1, A8 A15 ouptt of PT7A6632is set in
high impedane, xx are decided by the CPU.
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Memory Addr essRestrictions Last byte address in a buffer = buffer start address + 7 (decimal)
of descriptor bytes + 12-bit data length or buffer size <= 65,535.
Activation Memory Address-- The PT7A6632 judges the
channel stdraddressdr its invalidity immediatey after it reads If the last byte address exceeds the restriction, the PT7A6632
theActivation Memory br the address in response toAll@N  will access memgrlocations not intended for the channgll
assertion. If the 16-bit aldess is found walid, the channel the external memory addresses should be within one 64k byte
will be deactivated. The channel start address is thought liank.
valid by the PT7A6632 when it is all zero or in form of FFFx.
Interrupt Indication
Data/Command Buffer Address- The PT7A6632 checks xie
buffer addess in ea bufer. If found a net buffer adiress is At the rising edge of INTR, channel No. and status contents
invalid, the PT7A6632 will set the channel inaetand set can be shifted into the external FIFO. The INTR is asserted by
the IVBA bit of the current bffer. The channel can beacti- the PT7A6632 Wen PT7A6632 updates the status ofiféen.
vated only vhen CPU asserts thWd TN signal. After update, the PT7A6632 negates the INTR and at its rising
edge the channel No. and status are guaranteed to be valid on
The 16-bit ne&t buffer addess is thought walid by the the bus so that external FIFO can take the information, and the
PT7A6632 if it is all ro or in fam of FFFx, namelythe actual address of the status byte is also be placed on the bus.
addess is wlid when it is within 0001 to FFEF The PT7A6632 removes the interruption channel No. and buffer

status without waiting for acknowledge from the CPU. See
The PT7A6632 locates a descriptor byte or a data byte fyjure 34.

adding ofset to a net buffer addess read om last loiffer. The

maximum adcess in a bifer is the adeess of the last byths  The CPU can take the actual status byte address and it can

for 16-bit address lines, the addresses are restricted in the raggeate the completed buffers within the 64k byte bank and

of 2'°- 1 (65,535), the last byte address in a buffer should mggfo cross-check against its own list of linked buffer addresses.

the following condition: If all the buffer start addresses are divisible exactly by 8, they
can be deved from the SATUS byte adresses by setting the
three LSB addresses to zero.

Figure 34. Interrupt Indication

INTR 1/2 TCLK Period

LChannel No. and Status

6632 Updates Status are valid on the bus
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Figure 35. PT7A6632 Extanal Memory Example InterfaceWaveforms - SingleWrite Memory Access

DMND I | :r _________

AS | I

A0-A15
WRITE | |
INTR* |_,
DO-D7 D
RX/Tx | | | |
CHOCH4 | | | |

* Activated by status write only.

Figure 36. PT7A6632 Extemal Memory Example Interface Waveforms - DoubleWr ite Memory Access

SR S [ I
ouno _____| |
AS | [ ] |
X
WRITE |_, |_,

- = o

A0-A15

7\
N

INTR*

DO-D7 4 X >

RX/TX J : - : |—
CHO-CH4 | [ ] |

* Activated by statuswrite only.
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Figure 37. PT7A6632 Extemal Memory Example Interface Waveforms - Single Read MemoryAccess

sse | L LT LT LT LT LT LT L L1
DMND _______J | I

A0-A15 >
READ |_,
D0-D7 \W/7_>
RATx _| L [ |
CHocH4 | L1 ]

Figure 38. PT7A6632 External Memoy Example InterfaceWaveforms - ReadWrite Double Memory Access

ssak _[ LT LT LT LML L L L L L L
DMND | | :
AS | [ ] |
X
READ | ]
WRITE | |

N
N

AO0-A15

DO-D7 & Pt >
INTR* | I
R/Tx | L
CHO-CHa | | | |

* Activated by gatuswrite only.
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Figure 39. PT7A6632 Extamal Memory Example InterfaceWaveforms - Write Read Double MemoryAccess

pMND | |
AS | [ ] |
X

READ | |
WRITE |_|

AO0-A15

/N
N

DO-D7 { < >
INTR*
RAT | ol
1 1
CHoCH4 | R |

Figure 40. PT7A6632 Extemal Memory Example Interface Waveforms - SingleActivation Read MemoryAccess

DMND__, | :r““
AS | |

AO-A15 D
READ |_,
DO-D7 &Ly
RdTx | | | |
CHOCH4 | | | |

SYSACC | |
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Figure 41. PT7A6632 Extanal Memory Example InterfaceWaveforms - SingleWrite Memor y Access Plus a Single
Activation ReadAccess

DMND I |

AS | |

-
X )

AO-A15

A

WRITE

INTR*

/\|:|:

DO-D7

RTx _ | | [

CHO-CH4 | | | |
READ | I

SYSACC |

* Activated by statuswrite only.

Figure 42. PT7A6632 Extemal Memory Example Interface Waveforms - SingleWrite Memory Access Plus a Double
Activation ReadAccess

sse ] LT LT LT LT L L L LT LT LI L

DMND Q | I

s |

"
]

- v
A0-A15 {

WRITE

L

INTR* | I
V4
\

DO-D7

N
AN
N

R{TX | |
|

CHOCH4 |

READ | | | |

SYSACC | |

* Activated by statuswrite only.
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Figure 43. PT7A6632 Extemal Memory Example InterfaceWaveforms - Wr ite/Read Double Memoy Access Plus a
SinglActivation ReadAccess

svsew | L LT LT LT LT LT LI LT L
DMND Q | \

AS |

M
AO-A15 < X

READ | | | |
WRITE | |

po-07 & &S
INTR* | |
RX/TX [ [
CHO-CH4 | |

SYSACC | |

* Activated by statuswrite only.

Detailed Specifcations

Absolute Maximum Ratings

Note:
Storzx;eT%pa’ature—ﬁSjC to +150C Opemion a levels g’eaer than those listed under
AmbientTemperture with PaerApplied ....................: ~0C to +85C | “Absolute Maxinum Rdings” ma/ cause pena-

SupplyVoltage to Ground Potential (Inputs & . Only)....... -0.3t0 7.0V | nent damge to the dece. This is a stressating
SupplyVoltage to Ground Potential (Outputs & D/O @l.-0.3to 7.0V | only; functional opeation of the deice & these or

DC INPUEVOIAGE ....eeeeeiviieee ettt :0.3 to 7.0V | ary other conditions lzove those indicizd in the
DC OULPUL CUMTENL. ...ttt 120mA | Operation Condition tables is not implied. Expo-
Power DiSSIPAtION........ccciiiieieeeiiiiiee et e et e e e siree e srreea e W..[|zsure toAbsolute Maxinum Rding conditions ér

extended paods my affect reliability.

Recommended Operating Conditions

Table 16. Recommended Opating Conditions

Sym Descriptiom Test Conditions Min Typ Max Units
Ve Supply Voltage Over Recommended 45 5.0 55 Vv
i Operating Conditions o
T, Operating Temperature perding -40 25 85 C
Note:
Typical figures ae at 25C and ae for design aid only; not production tested.
PT019(05/02) 48 Ver:2
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DC Electrical, Power Supply and Caacitance Characteristics

Table 17. DCElectrical, Power Supply and CapacitanceCharacteristics

Sym Descriptiom Test Conditions Min Typ Max Units
V. =5V, dl clock sources
lee Supply Current are connected to 4 12 mA
corresponding pins
Vi, I nput HIGH Voltage 500mV noise margin 24 V
vV, I nput LOW Voltage 500mV noise margin 0.8 \%
Ve, Output LOW Voltage l,, = 10mA* 05 1 Vv
vy, Output HIGH Voltage (CMOS) loyy = 10MA* 35 4.5 Vv
lo Output LOW Current V, =05V 4 12 mA
los Output HIGH Current V., =45V 4 10 mA
Cy I nput Pin Capecitanae 10 pF
Cour Output Pin Capacitance 10 pF
Note:

Typical figures ae & 25°C and ae for design aid onf, not pioduction tested
* 1, and |, are obsolute values.
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AC Characteristics

(Note:All output AC timing measurements are referenced to the 0.4V ¥otdeel and 2.4V for high kel, and all inpuAC
timing measurements are referenced to the 0.8V for low level and 2.0V for high level.)

Serial Interface
e Transmit Frame Synchronization Timing

Table 18. Transmit Frame Synchronization Timing

Sym Descriptiom Test Conditions Min Typ Max Units
ts TMAX Setup Time 50 ns
tn TMAX Hold Time 50 ns

Figure 44. Diggram of Transmit Frame Synchponization Timing (SIS = 1)

TCLK

tMS tMH
TMAX
(From TV/EL1 Cortroll er)
TSER

(From PT7A6632 X BIT§CHA / FBIT \ BIT1CHI
a. Transmit Serial Output - T1 M ode, TSEREN=1

TCLK

tMS tMH
TMAX

(From TY/EL Cortroller)

TSER FBIT
(From PT7A6632 X__ BIT8 CH2 BIT 1, CH1

b. Transmit Seial Output - T1 Mode TSEREN=0

TCLK
tMS tMH
TMAX
(From TY/EL Cortroller)
TSER BIT7ZTS31 X BIT8T8L X BITLTSO XBIT2 TS0
(From PT7A6632

¢. Transmit Serial Output - CEPT PCM-30Mode, TSEREN=0 or 1
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* Clock Timing
Table 19. Clo& Timing

Sym Description Test Conditions Min Typ Max Units

teo TCLK Delay 0 50 ns

tepy SYSCLK Pulse Width 110 122 ns

Lo TCLK Pulse Width 200 244 ns

tep SYSCLK Periad 240 244 1000 ns

t/t Rise Time/Fd| Time (SYSCLK) 5 ns

Figure 45. Clock Timing

D tscow
t, ¢ ’ t tscow
—| |- —p| |-— < >
I a r
SYSCOLK \r /
te teo
2 - — -—
.
TCLK 4/ t /
TCPW
PT019(05/02) Ver:2
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* TCLK - RCLK Timing

Table 20. TCLK - RCLK T iming
Sym Descriptiom Test Conditions Min Typ Max Units
tecoy RCLK Pulse Width 200 244 ns
Lo TCLK, RCLK Difference * s
t/t Rise Time/Fdl Time (RCLK, TCLK) 10 ns

* RCLK isto be acentered ar ound TCLK. The summaion of RCLK and TCLK periadic differences over any duration of
time must never ex ceed 14 TCLK periods.

Figure 46. TCLK - RCLK Timing

t, —| |- _i)uj_ t.

TCLK
tRCPJV I
-
— <—tTRCD

b | —» | {

RCLK ‘K 7
tRCPJV
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» PT7A6632 Recge Frame SynctonizationTiming

Table 29. Receie Frame Syndironization Timing

Sym Descriptiom Test Conditions Min Typ Max Units
tee RSYNC Setup Time 50 ns
to RSYNC Hold Time 50 ns

Figure 47. Diagram of Receive Frame Synchronization Timing (SIS=1)

RCLK

RSYNC
(From TVEL Cortroller)

RSER
(From PT7A6632 ) FBIT X BIT 1, CH1

a. Recave Serial Output - T1 Mode

RCLK

RSYNC
(From TVEL Cortroller)

RER X BITLTSO X BIT2T0 X
(From PT7A6632

b. Recave Srial Output - CEPT PCM-30Mode
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External Memory Interface
* Read Cycléliming

Table 22. Read Cycldiming

Sym Descriptiom Test Conditions Min Typ Max Units
te Address Strobe Delay 10 75 ns
to Address Delay 10 78 ns
t. Address Float Delay 10 75 ns
teo Read Enable Delay 10 78 ns
teon Read Data A ceess Time * s
to Read Data Hold Time 0 ** s

* Reed data accesstime for shared memory =t - 125ns.
** Data drive to data bus float = t_,, - 65ns.

Figure 48. Read Cycle Timing

SYSOK ; x
tASD
AS
- i .
<>
20V
ADDRESS 08V
t
teo — |- e ’<—RD
READ \ ﬁ 20V
\c t 08V
teon —»I -«
20V
DO-D7
08V
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» Write Cyde Timing

Table 23.Write Cycle Timing

Sym Descriptiom Test Conditions Min Typ Max Units
teo Address Strobe Delay 10 78 ns
to Address Delay 10 100 ns
t Address Float Delay 10 90 ns
to Write Delay 10 75 ns
te Write Pulse Width 80 117 ns
to Interrupt Delay 10 ns
t oo Write Data Delay 10 120 ns
toon Write Data Hold Time* 10 90 ns

* Data drive to data bus float time

Figure 49. Write Cycle Timing

SYSQLK / \
tASD
is i
tAD :
[
20V
ADDRESS 08y
T —» - |t
WD
R —
WRITE \ jlf_ hov
. 7 08v

tID — '[WP
INTR L 20V
0.8V
ty

WDD_> — tWDH
20V
DO-D7 08V
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Channel Activation/Deactivation

Table 24. ChannelActivation/Deactivation Timing

Sym Descriptiom Test Conditions Min Typ Max Units
Lerns ATTN to ATACK Response Time 20 48 | SYSCLKs
e ATTN Hold Time 0 ns
L ATACK Reset Delay 2 4 SYSCLKs

Figure 50. ChanneRActivation/DeactivationT iming

SYSCQLK FHT Y.

ATTN

ATACK

ATNH

A
\
A
\
A

ATNS ATNH ATKR
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Input Characteristics

Table 25. Input Characteristics

Signal Name Reference Signal Effetive Edge | Setup (Min.) Hold (Min.) Units
ATTN SYSCLK Rising 50 50 ns
RESET TCLK Rising 60 60 ns
DO-D7 SYSCLK Rising 50 0 ns

TMAX (SIS=1) TCLK Fdling 50 50 ns
TMAX (SIS=0) TCLK Rising 50 50 ns
RSER (SIS=1) RCLK Fdling 50 50 ns
RSER (SIS=0) RCLK Rising 50 50 ns
RRED (SIS=1) RCLK Fdling 50 50 ns
RRED (SIS=0) RCLK Rising 50 50 ns
RSYNC (SIS =1) RCLK Fdling 50 50 ns
RSYNC (SIS = 0) RCLK Rising 50 50 ns
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Output Characteristics

Table 26. Output Characteristics

Signal Name Reference Signal Effetive Edge | Delay (Max.) Hold (Min.) Units
DMND SYSCLK Rising 90 10 ns
AS SYSCLK Rising/Fdling 78 10 ns
AOC-A15 SYSCLK Rising 100 10 ns
SYSACC SYSCLK Rising 70 10 ns
READ SYSCLK Rising 78 10 ns
WRITE SYSCLK Rising/Fdling 120 10 ns
DO-D7 SYSCLK Fdling 120 10 ns
INTR SYSCLK Fdling 120 10 ns
CHO-CH4 SYSCLK Rising 70 10 ns
Rx/Tx SYSCLK Rising 70 10 ns
ATACK SYSCLK Rising 75 10 ns
TSER TCLK Fdling 65 10 ns
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Mechanical Speciications

Figure 51. 68-Pin PLCC
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Ordering Information

Table 27. Ordering Information

Part Number Package

PT7A 6632] 63-Pin PLCC
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Notes

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

Paicom Technology Incorpaation resenes the ight to male changes to its pducts or spedifations at ag time, without notte, in order to impove
design or pedrmance and to suppthe best possibe product. Rricom Technolagy does not assume yaresponsibility or use ofary circuitry descibed
other than the cauitry embodied in Bricom Technolagy product. The compan makes no epresenttions tha circuitry descibed herin is free fom
patent infingement or otherights, of Pericom Technology Incomporation.
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