‘ T Pericom Technology Inc.

Data Sheet
PT7A8952 HDLC Controller

Features

e Fits for X.25 (level-2) data formats recommended
by CCITT

* Supports up to 128 bytes FIFO in both transmit
and receive directions

e Transmit/receive channel number arbitrarily
selectable

* Programmable FIFO interrupt for full and empty

e Optional transparent mode, no HDLC frame is
performed

* Memory-mapped read and write registers.

* Handshake signals for multiplexing data link

e 2 Mb/s ST-Bus compatible I/0

* Produces and detects various sequences and
flags

* Supports single byte address detection

* Interface to Motorola microprocessor

* Independent Watchdog Timer

e TTL/CMOS compatible input/output

* Package Available: 28-pin PDIP and 28-pin PLCC

Applications

» Data link controllers and protocol generators

» Digital Phoneset, Pairgain, WLL, DLC, PBXs
and private packet networks

» Anaog Linecard signalling controllers

* D-channel controllers for ISDN access

* Interprocessor communication

I ntroduction

The PT7A8952 consists of single channel HDLC con-
troller which is able to handle bit oriented protocol
structure and to format the data as per the packet
switching protocol defined in the X.25 (Level 2) rec-
ommendations of the CCITT. HDLC data format is
shown in Table 4. In the transferring of the data
packet, the PT7A8952 is responsible for zero inser-
tion and deletion and performs cyclic redundancy
check according to the polynomial specified by
CCITT. In addition, it generates and detects various
flags and sequences according to the state of trans-
mission. It also performs the single byte address de-
tection of the received packet by setting RXAD bit in
the control register.

With provision to allow the PT7A8952 to be used in
other protocol, the HDLC protocol process can be
disabled. Thus, the microprocessor can process the
data on the ST-Bus directly.
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Block Diagram

Figure 1. Block Diagram
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Pin Information
Pin Assignment

Table 1. Pin Assignment

Data Sheet

PT7A8952 HDLC Controller

Group Symbol Function
Chip Clock FOi, CP Clock
Power & Ground GND, Vcc Power

Microprocessor Interface

D0-D7, A0-A3, TXCEN, RxCEN, E, CS,
IRQ, WD, R/W, REOP, TEOPR, RST

Control, Data, or Address

Serid Interface CDSTo, CDSTi Serid Data
Pin Configuration
Figure 2. Pin Configuration
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Pin Description

Table 2. Pin Description

Pin Name Type Description

Transmit Control Enable. In the Externd Timing Mode, CDSTo is enabled when this
1 TxCEN I pinis LOW. A HIGH level present at this pin would put CDSTo in high impedance state.
In the Internal Timing Mode, this input is ignored.

Receive Control Enable. In the External Timing Mode, a low level &t this pin would
2 RxCEN I enable CDSTi .When thelevel isHIGH, CDSTi isinhibited. In the Internal Timing Mode,
this input is ignored.

C and D Channel Transmit Data. In the Internal Timing Mode, the data is output from
the device via the pin according to the ST-Bus format. D channel data would go out in
any sdlected timedots except timedot 1. C channel data would go out only in timeslot
1. In the External Timing Mode, packeted data would go out from this pin on the rising
edge of the clock CP when TXCEN is LOW. If TxCEN is HIGH, CDSTo is in high
impedance state.

3 CDSTo 0]

C and D Channd Receive Data. In the Internal Timing Mode, the seria data on the
ST-Busisinput to the device viathe pin. D channel dataisinput in any selected timeslots
4 CDSTi I except timedot 1. C channel dataisinput only in timesot 1. In External Timing Mode,
when RXCEN is LOW, CDSTi data is sampled on the faling edge of the clock CP. If
RxCEN is HIGH, CDSTi is inhibited.

L Watch-Dog Timer Output. Normally output aHIGH level. Going LOW if the watchdog
5 WD @) timer times out or if the external reset (RST) isheld LOW. The WD output remains LOW
aslong as RST is held LOW.

Interrupt Request (Open Drain). When in LOW level, this pin notifies the
microprocessor that an interrupt request from this device is present.It is effective only
6 IRQ @) when the corresponding bits in the Interrupt Enable Register are programmed to
acknowledge the interrupt. The source of interrupt is according to the setting in the
Interrupt Flag Register.

Address Bus. It is the address bus of the microprocessor interface used to select various

10 AG-A3 ! internal registers in conjunction with CS , R/W signals and E clock.
= Chip Sdlect. When in LOW leve, this pin enables the Read or Write operation to the
11 CS I . : .
internal register of the device.
12 E I Enable. This Pin enables the followings : AO-A3, R\W and DO-D7.
13 RIW | Read/Write. When this input is HIGH, the device isin read operation. When LOW, the
deviceisin write operation.
14 GND Power | Ground (0 Volt)
15-22 D0-D7 /O | Data Bus. Data bus of the microprocessor interface.
Receive End of Packet. This pin would present a one bit wide positive pulse as either
23 REOP 0] of the followings is detected: 1. Closing flag 2.abort flag 3. 24 bits (or more) of the

invalid packets.

PT0012(01/00) 5 Ver:2
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Table 2. Pin Description (Continued)

Pin Name Type Description

Transmit End of Packet. When transmission of the packet is closed (hormal or abnormal
24 TEOP ] I L .
close), this pin has one bit wide positive pulse output.

Data Clock. Thisis the clock used for shifting in/out the seria data to/from the device.
o5 cp | In the Internal Timing Mode, the BRCK hit in the Timing Control Register decides this
clock either a the bit rate or twice the bit rate. In the External Timing Mode, the clock
is at the bit rate only.

o Frame Pulse. In the Internal Timing Mode , this input is the Frame synchronous signal
26 FOi I and the clock of the watchdog timer as well. In the External Timing Mode, thisinput is
the clock of the watchdog timer only.

o7 RST | Reset Signal (Schmitt Trigger). When in LOW, it resets al the registers, including the
transmit and receive FIFO registers and the watchdog timer.
28 Ve Power | Power Supply (+5V).

PT0012(01/00) 6 Ver:2
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Functional Description

Thefunctional diagram of the PT7A8952 isshown infigure 1.
It has two kinds of interfaces, one is serial interface and an-
other is microprocessor interface. The former isused to trans-
ceive data between the communication link, and the latter is
used for the microprocessor to access the registers in the
PT7A8952 .

The serial interface can be programmed to work in internal or
external timing mode through IC bit of the Timing Control
Register. In internal timing mode, it transfers data packet in
selected timed ot according to ST-BUSformat. In external mode,
it transfers data at the same rate as the clock CP by using the

enable signals (TXCEN & RxCEN) .

Table 3. Register Addresses

The microprocessor interface contains the following pins :
DO0-D7,A0-A3, E, CSand R/W. The microprocessor can access
variousregistersthrough thisinterface. The addresses of these
registers are given in Table 3.

IRQ is an open drain output. When in LOW level, it notifies
the microprocessor that thereisan interrupt request. Thelevel
of TRQ is controlled by both the Interrupt Flag Register and
Interrupt Enable Register. This not only requires the associ-
ated bit of interrupt flag register to be 1, but also requires the
corresponding bit of Interrupt Enable Register tobe 1to gen-
erateaL OW level a TRQ . When TRQisinLOW level, IRQ bit
of status register is 1. When IRQ isin High level, IRQ bit of
status register is 0.

Address Bits Registers
A3 A2 Al A0 Read Write
0 0 0 0 FIFO Status Register -
0 0 0 1 Receive FIFO Register Transmit FIFO Register
0 0 1 0 Control Register Control Register
0 0 1 1 Receive Address Register Receive Address Register
0 1 0 0 C-Channel Transmit Register C-Channel Transmit Register
0 1 0 1 Timing Control Register Timing Control Register
0 1 1 0 Interrupt Flag Register Watchdog Timer Register
0 1 1 1 Interrupt Mask Register Interrupt Enable Register
1 0 0 0 Status Register -
1 0 0 1 C-Channel Receive Register C-Channel Receive Register
1 1 0 0 - Transmit Valid Channel Register
1 1 1 0 - Receive Vdid Channdl Register
1 1 1 1 - FIFO Length Control Register

PT0012(01/00)
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HDLC Frame Format

Except intransparent mode, all data packets start with an open-
ing flag and end with a closing flag. Between these two flags
contained is the data field and Frame Check Sequence (FCS),
which should be at least 32 bitsin length ( at least 16 bits data
field and 16 bits FCS). Any data packets less than 32 bits are
considered asinvalid packets. During receiving, any data packet
with length lessthan 24 bits between flagswill beignored. For
the packet inlength of 24-32 bits between flags, the PT7A8952
will deposit thedatafield inthereceive FIFO and indicateit as
bad FCSin FIFO statusregisters.

Table 4. Data Packet For mat

Opening Data Field FCS Closing
Flag Flag
One Byte n(rI]33>/te§ Two Bytes One Byte
Flag

The Opening Flag and the Closing Flag are 8 bits (01111110),
which define the data packet boundary. They are generated
automatically and added to the data packet during transmis-
sion. On receiving side, they are checked on a bit-by-bit basis
on the incoming data packet and are used to establish receive
synchronization. As they are only used to identify and syn-
chronize the received data packet, they are not present in the
transmit and receive FIFO.

DataFidd

For avalid data packet, thelength of itsdatafield isat least 16
bits. The first byte in the data field is the address of the data
packet. If RXAD bit in the Control Register is 1, the received
data packet is recognized only when the data packet address
matches the content in the Receive Address Register or the
data packet address is the All-Call Address (all Ones). The
lowest bit of the Receive Address Register isalwaysO0. If the bit
RAG6/7 of the Control Registersis 0, the address detection will
only be performed on the upper seven bits. If the bit RA6/7 of
the Control Register is 1, only the upper six bits are used for
address detection.

Frame Check Sequence (FCS)

The 16 bits following the data field are the Frame Check Se-
guence bits. The generator polynomial is:

G(X) = XW+X12+X5+1

During transmitting, after calculating all the bits of the data
field by this formula, the PT7A8952 inserts the calculated
FCS into the data packet before the closing flag. During re-
ceiving, the PT7A8952 performs similar computation to the
received datafield and FCS, and then compares the result with
thevalue FOB8 (Hex). If matched, thereceived datais assumed
to beerror free. If not, there are errorsin the received data, and
the error status is indicated by D7 and D6 bits in the FIFO
status Register.

Zerolnsertion and Deletion

During transmitting, the PT7A8952 will automatically inserts
a ZERO after every five continuous ONES to the out going
data stream (including the last five bits of FCS) to ensure that
no other data field in the bit stream would be mixed up with
the Opening and Closing flags. Similarly, it will delete the
zero following the five continuous ONESs to resume the origi-
nal data pattern.

Channdl State

When the PT7A8952 has no data packet to transmit, it will
work in one of the following three channel states: Channel
Idle State, Interframe Fill State and Go Ahead State. In which
state the PT7A8952 works dependents on IFTFO and IFTF1
bits in the Control Register. These two bits are also used to
select transparent data transmit state in which all the protocol
will be forbidden. The meaning of each stateis shownin Table
5.

Timing M odes

Therearetwo timing modes, Internal Timing Mode and Exter-
nal Timing Mode.

Internal Timing M ode

In Internal Timing Mode, the data is transmitted in ST-BUS
format synchronized by Frame Sync. signals FOi and Clock
CP. The PT7A8952 reserves one channel (Channel 1) for car-
rying control information (C-channel). The data can be trans-
ferred only in some specific timeslot and in some specific bits
in each timeslot which are defined by TCO-TC3 bitsof Timing
Control Register and the values of D4~DO bits of Transmit/
Receive Valid Channel Register. The BRCK bit of Timing
Control Register is used to select the rate of CP clock (see
Table 6). In this mode, the pins TXCEN and RxCEN are in-
valid.

PT0012(01/00)
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Table5. Channel State

IFTFL | IFTFO | State State Description

Sequence

After the chip detects the Idle state sequence in receiving the data, it will

More or Equa set the Idle Bit in the status Register as 1. On the transmission side, if the

0 0 Idle Sate | 15 Cgr:guous chip isin the idle state, it will send continuoudly the idle state sequence
until data is loaded into the transmit FIFO register to end this state.
Interframe If the chipisinthe Interframe Fill state, it will send continuously to CDSTo
0 1 : 7E(Hex) the interframe fill state until datais loaded into the transmit FIFO register
Fill State X
to end this state.
In this state, the chip will disable the above described protocol function.
The device no longer sends various flags and sequences, adds 0 and
calculates FCS. The chip only sends directly the content in the Transmit
Transparent FIFO. The last byte or part of it loaded in the Transmit FIFO will be sent
1 0 Data repeatedly. Meanwhile, during receiving, the data received from CDSTi
Transfer will not contain the protocols of various sequences and flags, etc. The
State received dataisloaded directly into the Receive FIFO. This state can work

in two kinds of timing modes. However, it cannot work in the situation of
Timing Control Bits being set as 1 bit per frame in the interna timing
mode.

If the chip is in the Go Ahead state, it will send continuously to CDSTo

the go ahead sequence. This state will not change even when there is data

011111110 bei ng loaded into the transmi_t F_I FO. This state can only be ended by

1 1 Go Ahead (7F(Hex) Adds setting the IFTFO and IFTFL bits in the Control Register to reselect other

State One Zero) states. During receiving, after detecting the go ahead state sequence, the

device sets the GA hit of the Status Register as 1. If the GA bit of the

Interrupt Enable Register is 1 (agrees to interrupt), it will generate an
interrupt by setting TRQ to LOW.

Table 6. Bit Ratein Internal Timing Mode

BRCK Bit CP Input Bit Rate
0 4.096MHz / C4i 2.048 Mb/s
1 2.048 MHz / C2i 2.048 Mb/s

PT0012(01/00) 9 Ver:2
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External Timing Mode

In External Timing Mode, the datatransfer rateis equal to CP
clock rate under controlled of TXCEN and RXCEN. Thedatais
transmitted on the rising edge of the CP clock and received on
thefalling edge of the CP clock. TXCEN and RXCEN arevalid
only after the transmission/receiving of the current bit of data
is finished.

Watchdog Timer

The chip has an eleven-bit binary counter with FOi astheinput
and WD as the output. This timer has two ways to reset, (1)
external reset (2) software reset by writing xxx01010 to the
Watchdog Timer Register. The WD output is normally HIGH.
If xxx01010 is not written to the Watchdog Timer Register
again within 2°°cycles of FOi, the WD output will go LOW for
aperiod of 21 cycles of FOi. No matter in which timing mode,
the operation of FOI to the Watchdog Timer is always effec-
tive.

Table7. StatusRegister (Read)

Registers

There are many registersin the chip, they can be accessed by
microprocessor to change operation of the device. The ad-
dresses of them are given in table 3, and the function details of
them are described below.

StatusRegister (Read)

Thisregister (Table 7) contains the general statusinformation
of the chip.

FIFO Length Control Register (Write)

Only DO, D1 bits in this register are useful, they are used to
define the length of the transmit/receive FIFO register. The
content of this register controls the FIFO operation with the
concerned bit of FIFO statusregister and interrupt flag register
together. Refer to Table 8 for details.

FIFO StatusRegister (Read)
The FIFO Status Register and FIFO Length Control Register

(Table 8) indicate the status of transmit/receive FIFO and the
status of the current received byte.

Bit Name Description
RxOFLW This bit is set to 1 to indicate that the Receive FIFO is being overflowed. All the bytes causing
D7 Receives FIFO | this overflow and the following bytes will be lost. This bit and the RXOFLW hit of the Interrupt
Overflow Flag Register are same and they can be cleared only through reading the Interrupt Flag Register.
TXURUN This bit is set to 1 to indicate that the Transmit FIFO Register is being underrun. Under this
D6 Transmits FIFO | condition, the packet will be aborted by the device. This bit and the TXURUN of the Interrupt
Underrun Flag Register are same which can be cleared only through reading the Interrupt Flag Register.
GA The hit is set to 1 to indicate that the chip has detected the Go Ahead state sequence from the
D5 Go Ahead received data at CDSTi. This bit and GA bit in the Interrupt Flag Register are the same and they
can be reset only through reading the Interrupt Flag Register.
ABRT This bit is set to 1 when the chip detects the abnormal closing sequence from the received data
D4 Abnormal Closin a CDSTi. Under this condition, the chip will begin to search the Opening Flag. Reading the
9| status Register will reset this hit.
IRQ This bit is the reverse of TRQ. When it is 1, IRQ isin the Low level. When it is0, IRQ isin the
D3 .
Interrupt Request | High level.
D2 IDLE Thishit is set to 1 when the chip detects the idle state sequence from the received dataat CDSTi.
Idle State It can be reset only by reading the Status Register.
D1-DO Low High 0-1
PT0012(01/00) 10 Ver:2
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Table 8. FIFO Status Register
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FIFO length control
Bit Name Value Satus Register Description
D1-DO
00 Data Packet Byte
Receive 01 First Byte The two bits indicate the status of the
D7-D6 Bvie Stat byte that is ready to be read from the
yteStatus | 10 | Last Byte (Good FCS) receive FIFO register.
11 Last Byte (Bad FCS)
00 Vacant Receive FIFO register (vacant).
<14 Byte 00
The two bits and the D1~DO bits of
01 <112 Bytes 01 the FIFO length control register
< 10 indicate the status of bytes remained
% Bytes in the RFIFO.
Recaive <64 Bytes 11
D5-D4 RFI '.:O >19 Bytes 00
egister 10 Receive FIFO register (full).
Status >128 Bytes Other values except 0 0
>15 Bytes 00
The two bits and the D1~DO bits of
11 2113 Bytes 01 the FIFO length control register
>97 B 10 indicate the status of bytes remained
o7 Bytes in the RFIFO.
=65 Bytes 11
>19 Bytes 00
00 Transmit FIFO register (full)
>128 Bytes Other values except 0 0
=5 Bytes 00
The two bits and the D1~DO bits of
01 216 Bytes 01 the FIFO length control register
. >32 B 10 !ndlcate the status of bytes remained
Tré‘I”FS'(;“t 32 Bytes in the TFIFO
D3-D2 Register >64 Bytes 11
Status 10 Vacant Transmit FIFO register (vacant)
<4 Bytes 00
The two bits and the D1~DO bits of
11 <15 Bytes 01 the FIFO length control register
< 10 indicate the status of bytes remained
31 Bytes in the TFIFO
<63 Bytes 11
D1-DO 00 - -
PT0012(01/00) Ver:2
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Control Register (Read/Write)

The bits and their respective functions in the Control Register are described below.

Table 9. Control Register

Bit Name Description
Setting this bit to 1 will enable the transmitter. Otherwise, the CDSTo will be put in the high
impedance state. If this bit is set to 0 during transmission of a packet, CDSTo will not be in the
D7 TxEN high impedance state until the transmission of the whole data packet is finished with either
Transmit Enable | closing flag or the abnormal closing sequence. If this bit is set from 1 to 0 with the chip in
transparent data transfer state, the CDSTo will be put in the high impedance state within two
bit periods (maximum).
Setting this bit to 1 will enable the receiver. If this bit is set from 1 to 0 during receiving of a
D6 RXEN packet, the receiver will not be disabled until the receiving of the whole data packet is finished
Receive Enable | with the closing flag or the abnormal closing sequence. If this bit is set from 1 to 0 with the
chip in transparent data transfer state, the receiver will be disabled immediately.
Setting this bit to 1 will enable the single byte address detection for the recelved data packet.
RxAD The data packet isreceived only when the received data packet address matches with the content
D5 Receive Address | in the Receive Address Register or the received addressisthe ALL-CALL Address (all ONES).
Detect When thishit is set to O, the single byte address detection will be disabled. So every valid packet
will be recelved.
RAG/7 Setting this bit to 1 will limit the single byte address detection only to the upper six hits of the
. data packet address, and the all ONE address only means the address in the upper six bitsis 1.
D4 Receive Address ) ) i .
Six/Seven bits When set to 0, the chip compares the upper seven bits of the incoming data packet address. If
the single byte address detection is forbidden (RxAD=0), RA6/7 will be invalid.
These are state selection bits. One can select freely the channel state and transparent data
transmission state through these two hits:
IFTF1=0, IFTFO=0: I|dle State;
D3-D2 IFTFL-IFTFO IFTF1=0, IFTFO=1: Interframe Fill State;
IFTF1=1, IFTFO=0: Transparent Data Transmission State;
IFTF1=1, IFTFO=1: Go-Ahead Stete.
A When setting to 1, this bit will cause the device to "mark” the next byte which will be written
D1 Data Packet into the transmit FIFO. Then, the device will produce immediately an abnorma closing sequence
Abrorma Closin (eight ONES) instead of transmitting the "marked" byte when this data byte reaches the bottom
9| of the FIFO. Writing data to the transmit FIFO will reset the FA hit to O.
EOP When setting at 1, this bit will "mark™ the next byte which will be written into the transmit FIFO
DO Packet Closin to indicate that this byte is the last byte of the data packet. Writing data to the transmit FIFO
9| Will reset the EOP bit to 0.
PT0012(01/00) 12 Ver:2
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Recelve FIFO Register (Read)

Reading from the Receive FIFO Register (Table 10) isto take
abyte from the bottom of the Receive FIFO. When receiving,
the first bit of the data received from CDSTi input is consid-
ered asthe lowest bit, so it acts as the DO.

Table 10. Receive FIFO Register

D7 D6 D5 | D4 | D3 | D2 D1 | DO

RD7 | RD6 | RD5 | RD4 | RD3 | RD2 | RD1 | RDO

Transmit FIFO Register (Write)

Writing to the Transmit FIFO Register (Table 11) is to write
the data on the top of the transmit FIFO. When transmitting,
the DO bit of the byte at the bottom of the Transmit FIFO is
transmitted firstly to CDSTo output.

Table 11. Transmit FIFO Register

D7 D6 D5 | D4 | D3 | D2 D1 | DO

TD7 | TD6 | TD5 | TD4 | TD3 | TD2 | TD1 | TDO

RecelveAddressRegister (Read /Write)

This register defines the address of the receiving data packet.
If the RXAD bit of the Control Register enables the Single
Byte Address Detection function, and the address of the in-
coming data packet (whether seven or six highest effective
bits depends on the state of the bit RA6/7) matches the con-
tent of thisregister or itiSALL-CALL Address, the data packet
will be recognized.

Table 12. Receive Address Register

D7 D6 D5 | D4 | D3 | D2 D1 | DO

Table 13. C-Channel Transmit Register

D7 | D6 D5 | D4 D3 | D2 D1 | DO

CT7| Cl6 | CTS| CT4 | CT3 | CT2 | CT1 | CTO

Timing Control Register (Read / Write)

Thisregister is used to select the timing mode and its related
operation, or to provide a software reset to the chip. Thefunc-
tions of various bitsin thisregister are described below (Table
14 and Table 15).

Watchdog Timer Register (Write)

The relation among Watchdog Timer Register, Watchdog
Timer and WD is: writing xxx01010 to the Watchdog Timer
Register will reset the Watchdog Timer.

After resetting the Watchdog Timer, if this register is not
rewritten within 2%°cycles of FOi , WD output will go LOW.

Interrupt EnableRegister (Read/Write)

Each bit of this register and the Interrupt Flag Register is
corresponding one to one (see Table 17 for details). It isused
to enable/disable the corresponding interrupts.

If any bit in thisregister is 1, it will enable the corresponding
interrupt. Similarly, when thishitisO, it will disablethe corre-
sponding interrupt. However, this disabled interrupt is still
active inside the device and cannot cause the IRQ to LOW.

C-Channe Receive Register (Read)

C-Channel Receive Register (Table 16) is active only in the
internal timing mode. The data of timeslot 1 received from
CDSTi input are stored in this register and are updated con-

tinuously.

Table 16. C-Channel Receive Register

RA7 | RA6 | RAS | RA4 | RA3 RAO

C-Channel Transmit Register (Read /Write)

Thisregister isactiveonly in Internal Timing Mode. When the
C1EN bhit of the Timing Control Register enables the C-Chan-
nel transmit function of the device, the content of this register
(Table 13) will be transmitted in timeslot 1 on the CDSTo.

D7 D6 D5 | D4 | D3 | D2 D1 | DO

CR7 | CR6 | CR5| CR4| CR3| CR2 | CR1| CRO

PT0012(01/00)
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Table 14. Timing Control Bit
Tmgcasis | FASTawlt [ srosteme | giarran
TC3 TC2 TC1 TCO D4-D0O D4-D0O

X 0 0 0 O0+m O0+n 1

X 0 0 1 O+m O+n 2

0 0 1 0 O+m O+n 6

1 0 1 0 O+m O+n 7

X 0 1 1 2+m 2+n 8

X 1 0 0 3+m 3+n 8

X 1 0 1 4+m 4+n 8

X 1 1 0 2+m, 3+m 2+n, 3+n 16

X 1 1 1 2+m, 3+m, 4+m 2+n, 3+n, 4+n 24

Legend: x: arbitrary
m: the D4-DO0 value of Transmit Valid Channel Register
n: the D4-DO value of Receive Valid Channel Register

PT0012(01/00) 14 Ver:2
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Table 15. Timing Control Register

Description

When 1, this bit resets all the registers in the chip and the data in the Transmit/Receive FIFO
are lost. Thisis similar to the external reset with exception that this reset does not affect RST
bit itself or the Watchdog Timer Register and WD output. When RST=0, this bit must be written
into this register twice before the chip is removed from its reset state (see section of Reset
Operation).

When 1, the chipisinthelnternal Timing Modein which the datatransmit sequenceis controlled
by clock signal CP and frame synchronous signal FOi (Figure 12). The data is transmitted only
in the timedot specified by TCO-TC3 bits of this register and DO~D4 bits of transmit/receive
velid register (Tablel4). When this bit is set to 0, the chip is in the External Timing Mode. The
data transmission and reception are controlled by TXCEN and RxCEN respectively, and FOi is
only used for the clock of the Watchdog Timer.

Only effective in the Interna Timing Mode. when set to 1, this bit enables C-Channel data
transmission, during which the data in the C-Channel Transmit Register is put on the CDSTo
on the timedot 1. When set to 0, CDSTo enters high impedance state on timesot 1. When
receiving, the data in timedot 1 is received independently and sent to the C-Channel Receive
Register. So this Register is updated continuously.

Only effective in the Internal Timing Mode. This bit is used to select CP clock rate. When set
to 1, CP clock rate is the same as the bit rate. When set to 0, CP clock rate is twice the bit rate.
In both cases, the phase relation of CP clock and FQi is shown in Figure 12.

These bits specify the timeslot and the number of bits to be transmitted and received on the
ST-BUS according to Tableld. The receive channel number and bits/frame are specified by
TCO~TC3 of Timing Control Register and D4~DO0 hits of the Receive valid Register, while the
transmit channel number and bits/frame are specified by TCO~TC3 of Timing Control Register
and D4~DO hits of the Transmit valid Register. In other unspecified channels, no data is read
from CDSTi and CDSTo is put in the high impedance state.

Bit Name
RST
b7 Reset
IC
D6 Mode Control
CIEN
D5 C-Channel Enable
BRCK
D4 | Bit Rate Clock
TCO-TC3
D3-DO Timing Control
Bits
PT0012(01/00)
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Table 17. Interrupt Flag Register
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FIFO Length
. Control _—
Bit Name Status Register Description
D1-DO
D7 GA When 1, indicates that the Go-ahead status sequence detected from
Go-Ahead Signd the recelved data of the CDSTi.
EOPD When 1, indicates the Closing Flag or Abnormal Closing sequence,
D6 Packet Closing or ainvaid packet congtituted of 24 or more bits detected from the
Signd received data of the CDSTi.
TxDONE When 1, indicates data packet transmission ended. When the Transmit
D5 Transmit Done FIFO Register is empty, the falling edge of TEOP output makes this
Signd bit to 1.
FA When 1, it meansthe chip has detected an Abnormal Closing sequence
D4 Data Packet after receiving the Opening Flag following at |east 4 bytes (least valid
Abnormal Closing packet).
Tx 4/19 When this bit is 1 and D1~D0=00 (FIFO length control Register), it
Full 00 meansthere are only 4 bytesremained in Transmit FIFO and the FIFO
can receive up to 15 bytes more from microprocessor.
Tx 15/128 When this bit is 1 and D1~D0=01 (FIFO length control Register), it
Full 01 means there are only 15 bytes remained in Transmit FIFO and the
Tx FIFO can receive up to 113 bytes more from microprocessor.
D3 Transmit FIFO
Register status Tx 31/128 When this bit is 1 and D1~D0=10 (FIFO length control Register), it
10 means there are only 31 bytes remained in Transmit FIFO and the
Full . .
FIFO can receive up to 97 bytes more from microprocesor.
Tx 63/128 When this bit is 1 and D1~D0=11 (FIFO length control Register), it
11 means there are only 63 bytes remained in Transmit FIFO and the
Full . .
FIFO can receive up to 65 bytes more from microprocessor.
When 1, it indicates that Transmit FIFO is empty, but the indication
TXURUN . : ; g
. of end of data packet is not given by the microprocessor.At this time
D2 Transmit FIFO : . ) . .
Underrun the chip will automatically transmit an Abnormal Closing
sequence After TXURUN is 1, TXDONE will be set to 1 for 8-bit time.
Rx 15/19 When this bit is 1 and D1~D0=00 (FIFO length control Register), it
Full 00 means Receive FIFO Register has 15 bytes and can only receive 4
bytes more.
Rx 113/128 When this bit is 1 and D1~D0=01 (FIFO length control Register), it
Rx Full 01 means Receive FIFO Register has 113 bytes and can only receive 15
D1| Receive FIFO u bytes more.
Register status
Rx 97/128 10 When this bit is 1 and D1~D0=10 (FIFO length control Register),it
Full means Receive FIFO has 97 bytes and can only receive 31 bytes more.
Rx 65/128 11 When this bit is 1 and D1~D0=11 (FIFO length control Register), it
Full means Receive FIFO has 65 bytes and can only receive 63 bytes more.
When 1, it means Receive FIFO Register isfull, and at this time more
>19 00 data is coming from CDSTi causing the RFIFO overflow. The bytes
RXOFLW = causing overflow and the bytes following will all be lost. The
Do Receive FIFO receiving circuit returns to detection of Opening Flag.
Overflow
Other values
=128 except 00
PT0012(01/00) Ver:2
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Interrupt Flag Register (Read)

This register and FIFO Length Control Register indicate the
status of Transmit/Receive FIFO. The functional details are
provided in Table 17.

In order to avoid Underrun of the Transmit FIFO, the Transmit
FIFO Full Interrupt is used to control the transmission. For
example, if the D1-DO bits of FIFO Length Control Register
are 00, and there are only 4 bytes remained in the Transmit
FIFO, 4/19 Full Interrupt isgenerated. The microprocessor has
to write no more than 15 bytesto the Transmit FIFO before all
bytesinthe FIFO isrun out. If a byte among these bytesisthe
last byte of a packet, EOPwill be set in the Control Register to
indicate this. So the chip will automatically insert the Closing
Flag after thisbyte in the TFIFO.

To avoid Overflow of the Receive FIFO Register, Receive FIFO
Full Interrupt is used to control the data packet reception. For
example, when 15/19 Full Interrupt occurs, the Receive FIFO
can hold 4 more bytes from the CDSTi. The microprocessor
must read the data bytes out from the Receive FIFO immedi-
ately (Maximum 15 Bytes) to ensure room in Receive FIFO
available to hold the incoming data.

Transmit Valid Channel Register (Write)

This register is effective only in the internal timing mode. Its
F4-FO value and the Timing Control Register TC3-TCO bits
define concurrently thetimeslot and bit number of each frame,
asshownintable 14. When TC3-TCO = X101, F4-F0 = 00101,
the timesl ot number of the data transmission is 9, the bit num-
ber per frameis8.

Table 18. Transmit Valid Channel Register

D7 | D6 D5 | D4 D3 | D2 D1 | DO

- - - || B|R|F|F

ReceiveValid Channel Register (Write)

This register works similarly to the Transmit Valid Channel
Register except that it works on the receive side. Refer to
Table 19.

Table 19. Receive Valid Channel Register

D7 D6 D5 D4 D3 D2 D1 | DO

- - - R4 R3 R2 R1 RO

Reset Operation

When RST goeslow (external reset) or RST bit of the
Timing Control Register is 1 (internal reset), the chip will
enter immediately the following status:

All bitsinthe Timing Control Register are cleared (logic 0) by
an externa reset. All bits except RST bit in the Timing Con-
trol Register are cleared (logic 0) by an internal reset.

All bits in the Transmit/Receive Valid Channel Register are
cleared (logic 0).

All bitsin the Interrupt Enable Register are cleared (logic 0).
All bitsin the Control Register are cleared ((logic 0).

All bitsin the Interrupt Flag Register are cleared (logic 0).
Except two lowest effective bits, al bitsin the Status Register
arecleared (logic 0).

The pointers of the Receive and Transmit FIFO Register re-
turn to the start. At thistime the FIFO Status Register reflects
immediately their status.

The WD goes LOW if the watchdog timer times out or if the
external reset (RST) is held LOW. The WD output remains
LOW as long as RST is held LOW. It is not affected by the
internal reset.

The transmission and receiving are disabled.

Transmit Operation

Power-on will cause a hardware reset to the chip. At thistime
the transmit section is disabled and the chip is in External
Timing Mode. After selecting a proper timing mode and en-
abling transmission, the chip will enter to one of the Channel
States.

If thedeviceisinldleor InterframeFill State, writing datainto
the Transmit FIFO viathe Transmit FIFO Register will make
the transmitter begin to transmit the data through the pin
CDSTo. An Opening flag will be put prior to the first byte of
the data packet.

If the current state is Go-ahead state, the PT7A8952 will not
begin to transmit the data until the device is programmed to
enter other state. If the chip is currently in the Transparent
Data Transmit state, the data in the Transmit FIFO will be
transmitted directly through CDSTo with the protocol func-
tion disabled.

PT0012(01/00)
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For normal ending of transmission of the present data packet,
the EOP bit of the Control Register must be set at 1 before
writing the last byte of the data packet to the Transmit FIFO.
Then the chip will attach the 16 bits Frame Check Sequence
(FCS) and Closing Flag after the last byte of the data packet. If
there is other data packet to be transmitted in the Transmit
FIFO following the last byte of the previous packet, an Open-
ing Flag will be transmitted first before transmitting the new
data packet. If thereisno datain the Transmit FIFO, the trans-
mitter will return to the selected channel state. In thetransmis-
sion of the dataor Frame Check Sequence, the chip will check
the transmitted data bit by bit, and insert one O when it meets
five successive 1. The bit corresponding to DO is to be trans-
mitted first through CDSTo.

Receive Operation

After reset, the receiver is disabled and the chip isin External
Timing Mode. The Single Byte Address Detection function is
disabled as well. After receiving enabling and initialization,

the data begin to be input to the Receive FIFO according to
the clock rate through CDSTi. In this stage, the chip also be-
gins to detect various state sequence and flag on the input
data. If the device recognizes certain state sequence, it will
show this state in the corresponding bits in the Status Regis-
ters.

If the chip recognizes the Opening Flag, it will begin to re-
ceive data. During receiving, the chip will delete the inserted
0 and count at the same time. The data of the incoming packet
will be stored into the Receive FIFO, but FCS and flags will
not be found in the Receive FIFO. If the Address Detection
function of the device is enabled, the first byte following the
Opening Flag will be compared with the bytein the Received
Address Register. If the addressis not matched, thewhole data
packet will be neglected. If the address is matched or the ad-
dressisALL-CALL address, thedatapacket will bereceivedin
the normal way; thefirst bit receivedisthe L SB corresponding
to DO on the Data Bus.

PT0012(01/00)
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Detailed Specifications

Absolute Maximum Ratings

Storage Temperature
Ambient Temperature with Power Applied
Supply Voltage to Ground Potential (Inputs & Vcc Only) ...-0.3V to+7.0V
Supply Voltage to Ground Potential (Outputs & D/O Only) -0.3V to+7.0V
DC Input Voltage
DC Output Current
Power Dissipation

Note:

Recommended Operation Conditions

Table 20. Recommended Oper ation Conditions

Data Sheet

PT7A8952 HDLC Controller

------------- -65°C 10 +150°C | Stressesgreater than those listed under MAXIMUM
--------------- -40°C to +85°C | RATINGS may cause permanent damage to the
device. Thisis a stress rating only and functional
operation of the device at these or any other condi-
................ -0.3Vto+7.0V | tions above those indicated in the operational sec-
........................... 120mA | tions of this specification is not implied. Exposure
.......................... 900mW | to absolute maximum rating conditions for ex-
tended periods may affect reliability.

Sym Description Test Conditions Min Typ Max Units
Ve Supply Voltage 45 50 55 \%
Input HIGH Voltage - except . .
Vi RST Pin For a noise margin of 400 mV 28 Ve \%
Input LOW Voltage - except : .
vV, RST Pin For a Noise Margin of 400 mV 0 0.4 \
Schmitt Input HIGH Voltage -
Van RST Pin 42 v
Schmitt Input LOW Voltage -
" RST Pin 0.8 Y
fo Frequency of Operation When clock mput is at twice the 50 MHz
bit rate
T, Operating Temperature -40 25 85 °C
Note:
Typical figures are at 25°C and for design aid only; not production tested.
PT0012(01/00) Ver:2
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DC Electrical, Power Supply and Capacitance Characteristics

Table21. DC Electrical, Power Supply and Capacitance Char acteristics

Sym Description Test Conditions Min Typ Max Units
v, Input HIG%ogﬁge - except 24 Vv
v, Input LOW@\?I;;‘EG - except 08 v
v | e v
A Low S#fggggz%t lfr?rr) u?chmitt 10 Vv
v, Hysteresi(s % )S(;E;:Et Trigger 05 v
Lk Input Leakage Current Vy=WorV, =5V 10.0 HA
| Ol [y s | m
I, Qutput LO\NO&l;rLte;t (on All the V, =04V 5 10 mA
cco Quiescent Supply Current Outputs u?é%?d;joﬁ?g;mk input 16 20 mA
lee Supply Current See Note 1. 29 35 mA
Cu Input Capacitance 8 pF
Cour Output Capacitance 10 pF

Note:

1. Outputs unloaded. Input pins 12 and 25 clocked at 2.048 MHz. All other input pins connected to GND.
2. Typical figures are at 25°C and are for design aid only; not production tested.

PT0012(01/00) 20 Ver:2
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AC Electrical Characteristics
Microprocessor | nterface

Table 22. Timing Characteristics of Microprocessor | nterface

Sym Description Test Conditions Min Typ Max Units
tes Delay between CS and E Clock 0 ns
ter Cycle Time 205 ns
o E Clock Pulse width HIGH 145 ns
to E Clock Pulse width LOW 60 ns
tows Read/Write Setup Time 10 ns
o Read/Write Hold Time 10 ns
te Address Setup Time 20 ns
t, Address Hold Time 60 ns
tosw Data Setup Time (Write) 35 ns
tw Data Hold Time (Write) 10 ns
teoo E Clock to Valid Data Delay 145 ns
tn Data Hold Time (Read) 10 60 ns
Note:

Typical figures are at 25°C and are for design aid only; not production tested.

PT0012(01/00) 21 Ver:2
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Figure5. Timing Diagram of Microprocessor Write
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Note:

Thewrite cycle can beinitiated either by the falling edge of CS or the rising edge of E clock whichever occurslast. Similarly
the cycle can be terminated by CS (rising edge) or E clock (falling edge) whichever occurs first. The timing relations are to
be referenced from two edges causing actually the initiation and termination of the clock cycle.
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Figure6. Timing Diagram of Microprocessor Read
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Note:

The read cycle can be initiated by the falling edge of CS or therising edge of E clock whichever occurs last. Similarly the
cycle can be terminated by CS (rising edge) or E clock (falling edge) whichever occursfirst. Thetiming relations are to be
referenced from two edges causing actually the initiation and termination of the clock cycle.
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Serial Port, RESET, WD Timer and IRQ Release Time

Table 23. Timing Char acteristics of Serial Port, Reset, WD and IRQ Release Time

Sym Description Test Conditions Min Typ Max Units
tror Interrupt Request Release Time 120 ns
WD Output Delay HIGH to
tWDHL LO\N 135 ns
WD Output Delay LOW to
l:WDLH HIGH 135 ns
teom TEOP/REOP Output Delay 110 ns
tom TEOP/REOP Output Hold Time 110 ns
toron CDSTo Delay from Clock 125 ns
tns CDSTi Setup Time 20 ns
o CDSTi Hold Time 65 ns
toor RESET Pulse Width 100 ns
Note:

Typical figures are at 25°C and are for design aid only; not production tested.

Figure7. Diagram of Interrupt Request Release Time
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Figure 8. Timing Diagram of Watchdog Timer Input and Output
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Figure9. RESET Timing Diagram

RST

Figure 10. Timing Diagram of Serial Port Input and REOP, Output and TEOP
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Note:

The frequency of the clock input CP is assumed to be at the output bit rate. However, it can be at twice the bit rate in the
Internal Timing Mode.
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Serial Port in External Timing Mode

Table 24. Timing Characteristics of Serial Port in External Timing Mode

Sym Description Test Conditions Min Typ Max Units
te Clock Period on CP Pin 400 ns
teor CP Transition Time 20 ns
tns TXCEN and RxCEN Setup Time 60 ns
teenn TxCEN and RXCEN Hold Time 40 ns
tos CDSTi Setup Time 20 ns
o CDSTi Hold Time 65 ns
teroza CDSTo Delay 125 ns
terons CDSTo Disable Time 85 ns

Note:

Typical figures are at 25°C and are for design aid only; not production tested.

Figurel1l. Timing Diagram of Serial Port Inputsand Outputsin External Timing Mode

/ N ‘
cP 7| tew K /
— -
t
RXCEN o
TXCEN
tSTiS tSTiH
tCENS
CDSTi Valid Data
tSToZA tSToAZ
High
High Impedance Impedance
CDSTo J ped Valid Data
Note:
The frequency of the clock input CP should be at the output bit rate in the Externa Timing Mode.
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Serial Portin Internal Timing Mode

Table 25. Timing Char acteristics of Serial Port in Internal Timing Mode

Sym Description Test Conditions Min Typ Max Units
tow Frame Pulse (FOi) width 90 ns
to Frame Pulse (FOi) setup time 30 ns
tg, Frame Pulse (FOI) hold time 60 125 ns
toroza CDSTo delay 125 ns
tos CDSTi setup time 20 ns
o CDSTi hold time 65 ns
t, C2i clock period 400 ns
te, C4i clock period 200 ns
Note:

Typical figures are at 25°C and are for design aid only; not production tested.

Figure 12.Timing Diagram of Serial Port Input and Output in ST-BUSFormat (Internal Timing M ode)

tFOiW
FOi
N
tFSH tC4i
CP(CA) / _K J
t.,
— ths < C2i .
/A [ .
CP(C2i) Z
- 7 T
tSToZA
High Impedance
CDSTo ChOBit 7 >< ChO Bit6 ><
| Lo
CDSTi Ch32Bit0 ChO Bit 7 ChO Bit 6 ><
Note: .
Clock input CP can be either the ST-BUS clock C2i (2.048 MHZ) or C4i (4.096MHz) inthe Internal Timing Mode.
The Frame Pulse setup and hold time measurements are to be referenced from the falling edge of C4i or therising
edge of C2i, depending on the present clock selected.
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Mechanical |nformation

Figure13.28-Pin PLCC
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Ordering Information

Table 26. Ordering Information

Part Number Package
PT7A8952] 28-Pin PLCC
PT7A8952P 28-Pin PDIP
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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
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.
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