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Description

PT7A8980/8980L is designed to handle data in ST-BUS
format. It interfaces with a microprocessor to switch
PCM-encoded voice or data in application areas such as
modern digital exchange, PBX and Central Office.

PT7A8980/8980L can simultaneously connect up to 256
channels of 64 kbit/s each. It has 8 data stream inputs
and 8 data stream outputs. Each data stream consists of
32 multiplexed 64 kbit/s channels which is compatible to
2048 kbit/s ST-BUS format.

Its microprocessor interfaces not only allow access to
the internal registers and memory, but also provide means
to read from the input channels or to write to the output
channels.

Features

• Compatible with ST-BUS
• 8 full duplex, 32-channel time-division
     multiplexed (TDM) data streams
• 256 ports non-blocking switch
• Power supply: 5V (8980) and 3.3V (8980L)
• Microprocessor interface
• Tri-state serial output port

Applications

• PBX
• Central office
• Access Switch

Ordering Information
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Block Diagram

  Figure.1 Block Diagram
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Pin Information

Pin  Assignment

  Table1. Pin  Assignment

Pin Configuration

  Figure 2. Pin Configuration
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Pin Description

  Table 2. Pin Description
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Functional Description

ST-BUS (Serial Telecom Bus) is widely used in bus architecture.
It supports digital voice, data switching and inter-processor
communication within the Telecommunication Switch or Ac-
cess System. The ST-BUS data stream has a bit rate of 2048
kbit/s. It’ s organized in frames of 125 µs. Each frame contains
32 channels, and each channel contains one byte of serial data.

The PT7A8980/8980L is designed to handle data in the ST-BUS
format. It combines data switching function and inter-proces-
sor communication function into one device. Therefore, it’ s
suitable for use in distributed processing systems to switch
digitized voice or data in ST-BUS format.

The PT7A8980/8980L can perform the data switching between
channels on ST-BUS input and channels on ST-BUS output.
The microprocessor can read the data from any ST-BUS input
channel or write the data to any ST-BUS output channel via the
microprocessor interface . The microprocessor communicates
with the PT7A8980/8980L in the same way as with its external
memory. By writing to the PT7A8980/8980L, the microproces-
sor can either establish switched connections between one ST-
BUS input channel and one ST-BUS output channel or transmit
specific messages to ST-BUS output channels. On the other
hand, by reading from the PT7A8980/8980L, the microproces-
sor can receive messages from ST-BUS input channel or check
which switching connections have been already established.

Input and Output Control

2048 kbit/s ST-BUS data goes to the chip through 8 ST-BUS
inputs (STi0-STi7) of the PT7A8980/8980L. Each ST-BUS input
data stream contains 32 channels, each channel contains 8 bits.
After entering into the chip, the 8 bit data is converted into
parallel form, and is stored in one of the 256 x 8 Voice or Data
Memory locations. Each byte location in the Data Memory is
associated with a channel on one of the 8 ST-BUS input data
streams.

Similarly, each location of 256 x 11 Connection Memory is also
associated with a channel on one of the ST-BUS output data
streams . The Connection Memory is divided into two parts,
high and low. In each memory location, the high part contains 3
bits, the low part contains 8 bits. When a data is due to be
transmitted to a ST-BUS output, the data of the channel can
either be switched from a ST-BUS input channel or can origi-
nate from the microprocessor. If the data is switched from an
channel, the contents of the Connection Memory Low Loca-
tion associated with the output channel will be used to address
the Data Memory. Since this Data Memory address corresponds
to a specific channel on a ST-BUS input stream, the

data from this input channel is switched to be put out to the
proper output channel. If the data to an output channel origi-
nates from the microprocessor (Message Mode), the contents
of the Connection Memory Low Location associated with the
output channel are output directly, and this data is output re-
petitively on the channel every frame until the microprocessor
intervenes.

Microprocessor Interface and Address Selection

The Microprocessor Interface consists of data lines D7-D0,
address lines A5-A0 and control signals CS, DTA . The micro-
processor can access the Control Register as well as the memory
inside the chip via the Microprocessor Interface. There are two
parts of any address of the Data Memory and Connection
Memory. The higher 3 bits come from the Control Register, and
the lower 5 bits come from the address lines directly.
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  Table 3. Address Memory Map

As shown in Table 3 above, whether the processor access the
Control Register or the internal memory depends on the status
of address line A5. If A5 is 0, the Control Register is addressed
regardless of the value of the other address lines. If A5 is 1, the
internal memory is addressed. In this case, the contents of the
Control Register bits 4~3 determine whether Connection
Memory High or Low or Data Memory is accessed. The Control
Register bits 2~0 select the memory address associated with
the particular data stream, while address lines A4~A0 select the
memory location corresponding to the channel of this data
stream.
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Bit 6, when 1, sets all the 256 output channels of the chip into
Message Mode. In this mode, the Contents of all Connection
Memory Low are output on the ST-BUS output data streams
every frame unless the ODE pin is low. The chip behaves as if
the bits 2 and 0 of every Connection Memory High location
were 1.

Bits 4~3 are the Memory Select bits that determine the accessed
location is in the Connection Memory High, Low or Data
Memory.

The Data Stream Select bits, Bits 0~2, specify which memory
location of the eight input and output data streams is addressed.

  Figure 3. Control register Bits
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   Table 4. Control Register Bits

ST-BUS Timing Reference

All ST-BUS timing is referenced to the C4i and F0i inputs. These
two clock signals must be synchronized to each other, and
compliant with the timing requirements specified in Figure 9.
The C4i is a 4.096 MHz clock, and the F0i at 8 kHz is the frame
synchronization signal of data stream.

Control Register

The data in the Control Register consists of Mode Control bits,
Memory Select bits and Data Stream Address bits (see Figure
3 and Table 4). The Mode Control bits consist of bits 6~7.  Bit
7 of the Control Register can put the chip in the Split Read and
Write mode where reads are from the Data Memory and writes
are to the Connection Memory Low.

   7    6    5    4    3    2    1    0

Mode Control Bits        Unused Bit   Memory Select Bits            Data Stream Address Bits
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Normal Mode

The PT7A8980/8980L mainly has two modes of operation,
Normal  Mode and Message Mode. In Normal Operation Mode,
data on the ST-BUS output comes from the ST-BUS input. The
microprocessor can decide which channel inputs and which
channel outputs. It establishes switching connections between
input channels and output channels by programming the Con-
nection Memory Low. Note that the contents of Connection
Memory Low locations are used to address the Data Memory
locations associated with the input channels (see Figure 5 and
Table 6). This relationship allows an input channel to be
switched to its destined output channel (refer to Input and
Output Control section).

Message Mode

In Message mode, the contents of the Connection Memory
Low location associated with the output channel are driven
out directly on this output channel. The processor can put out
specific message to any output channel by writing the mes-
sage data to its Connection Memory Low location.

An output channel can be put into Message Mode in two
ways, i.e.,
1) Bit 6 of the Control Register is set 1, or
2) Bit 2 of the Connection Memory High location associated
with the channel is set 1.

If Bit 6 of the Control Register is 1, all 256 output channels are
in Message Mode no matter what value of Bit 2 in each Con-
nection Memory High location is. If Bit 2 of the associated
Connection Memory High location is 1 and the Bit 6 of the
Control Register is 0, only this output channel is in Message
Mode. Therefore, the Control Register overrides the Connec-
tion Memory High in setting the channels to Message Mode.

When a ST-BUS output channel is in Message Mode, the data
byte in its connection Memory Low location is output on the
corresponding channel slot of output data stream.

ST-BUS Output High Impedance

If the ODE pin of the chip is low, all the ST-BUS output pins will
be in high impedance state regardless of operation mode of
PT7A8980/8980L.

Each output channel can also be set in high impedance respec-
tively by writing a 0 to the Output Enable bit (Bit 0) of the
corresponding Connection Memory High location (see Figure
4 and Table 5 ). However, this is possible only when the ODE
pin is high and Bit 6 in the Control memory High location is 0.
Otherwise, the Output Enable bit has no effect on the output
channel. This feature is useful when constructing switching
matrices.

CSTo Output

the CSTo Bit (Bit 1) of each Connection Memory High location
(see Figure 4 and Table 5) is output on the CSTo pin every
frame. The order of these bits on the CSTo output pin is as
follows.

All the 8 CSTo Bits corresponding to the same channel num-
bers on the 8 data streams STo0~7 are grouped together for
output via the CSTo pin in one-channel time-slot . The CSTo
Bit for data stream STo0 always comes out first within the time-
slot, then the bits STo1, STo2,..., STo7.

To account for the possible delay in the external control cir-
cuitry, each group of the CSTo Bits is output in one-channel
time-slot before data on the corresponding channel comes out
to the ST-BUS data stream (see Figure 13). The CSTo Bits for
channel 0, for example, are output on the CSTo during the
channel 31 time-slot of the last frame, and CSTo Bits for chan-
nel 1 are output during the channel 0 time-slot of the same
frame.
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  Figure 4. Connection Memory High Bits
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  Table 5. Connection Memory High Bits

  Figure 5. Connection Memory Low Bits

tiB tiB tiB tiB tiB emaN emaN emaN emaN emaN noitpircseD noitpircseD noitpircseD noitpircseD noitpircseD
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si5tibdna0si6tib,1si7tibfi,.g.e,tibtnacifingistsomehtsi7tiB.detcennocebotmaerts

.5iTSnislennahcehtnosidetcennocebotmaertsatadtupnieht,1

0-4 sserddAlennahC

ehtfonoitacollennahcehtsetacidnistib5esehtnonoitatonyranibnidesserpxerebmunehT
sgnoleblennahcsihtmaertsatadtupnihcihW(detcennocebotmaertsatadtupnifostiBSUB-TS
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  Table 6. Connection Memory Low Bits

   2    1    0

Control Bits of Each Channel

   7    6    5    4    3    2    1    0

Data Stream Address Bits                  Channel Address Bits
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Detailed Specifications

Absolute Maximum Ratings

  PT7A8980

Recommended Operating Conditions

  Table 7. Recommended Operating Conditions

Storage Temperature .......................................................... -65oC to +150oC
Ambient Temperature with Power Applied ........................... -40oC to +85oC
Supply Voltage to Ground Potential (Inputs & Vcc) .............. -0.3V to +7.0V
Supply Voltage to Ground Potential (Outputs & D/O Only) ... -0.3V to +7.0V
DC Input Voltage .................................................................. -0.3V to +7.0V
DC Input and Output Current ..........................................................120mA
Power Dissipation ................................................................................ 1W

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

myS myS myS myS myS scitsiretcarahC scitsiretcarahC scitsiretcarahC scitsiretcarahC scitsiretcarahC snoitidnoCtseT snoitidnoCtseT snoitidnoCtseT snoitidnoCtseT snoitidnoCtseT niM niM niM niM niM pyT pyT pyT pyT pyT xaM xaM xaM xaM xaM stinU stinU stinU stinU stinU

ccV
0898A7TProfegatoVylppuS 5.4 0.5 5.5 V

L0898A7TProfegatoVylppuS 0.3 3.3 6.3 V

V HI egatloVHGIHtupnI 4.2 ccV V

V LI egatloVWOLtupnI 0 4.0 V

TA erutarepmeTgnitarepO 04- 52 58 OC

Note:

Stresses greater than those listed under MAXI-

MUM RATINGS may cause permanent damage to

the device. This is a stress rating only and func-

tional operation of the device at these or any other

conditions above those indicated in the opera-

tional sections of this specification is not implied.

Exposure to absolute maximum rating conditions

for extended periods may affect reliability.
Storage Temperature .......................................................... -65oC to +150oC
Ambient Temperature with Power Applied ........................... -40oC to +85oC
Supply Voltage to Ground Potential (Inputs & Vcc) .............. -0.3V to +5.0V
Supply Voltage to Ground Potential (Outputs & D/O Only) ... -0.3V to +5.0V
DC Input Voltage .................................................................. -0.3V to +5.0V
DC Input and Output Current ..........................................................120mA
Power Dissipation ................................................................................ 1W

  PT7A8980L
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DC Electrical, Power Supply and Capacitance Characteristics
(Voltages are with respect to ground unless otherwise stated.)

      Table 8.  DC Electrical, Power Supply and Capacitance Characteristics

Note:
1. For DTA pin, IOZ is measured, but IOH and VOH are not applicable.
2. Typical figures are at 25oC and are for design aid only; not production tested.

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

I CC

tnerruCylppuS V0=i4C,i0F 1 Am

0898-tnerruCylppuS
zHM690.4=i4C,zHk8=i0F

01 Am

L0898-tnerruCylppuS 5 Am

V HI egatloVHGIHtupnI 0.2 V

V LI egatloVWOLtupnI 8.0 V

I LI tnerruCegakaeLtupnI VI VdnaDNGneewteb CC +5 Αµ

V LO egatloVWOLtuptuO I LO Am01= 8.0 V

V HO

0898-egatloVHGIHtuptuO
I HO Am01-=

4.2 V

L0898--egatloVHGIHtuptuO 0.2 V

I LO tnerruCWOLtuptuO V LO V4.0= 5 01 Am

I HO

0898-tnerruCHGIHtuptuO V HO V4.2= 01- 02- Am

L0898-tnerruCHGIHtuptuO V HO V0.2= 01- 51- Am

I ZO egakaeLecnadepmIhgiHtuptuO VO VdnaDNGneewteb CC +5 Αµ

C NI ecnaticapaCniPtupnI 8 01 Fp

C TUO ecnaticapaCniPtuptuO 8 01 Fp
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AC Electrical Characteristics

Clock Timing

  Table 9. Timing Characteristics of Clock

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

t PC doirePkcolC 022 442 sn

t TTC emiTnoitisnarTkcolC 02 sn

t LPC woLhtdiWesluPPC 011 221 051 sn

t HPC hgiHhtdiWesluPPC 59 221 051 sn

t WSF htdiWesluPemarF 442 sn

t SSF emiTputeSlangiSemarF 02 sn

t HSF emiTdloHlangiSemarF 02 sn

t HFC emarFrofemiTdloHesluPPC 02 sn

t SFC emarFrofemiTputeSesluPPC 02 sn

Note:
1.  Contents of Connection Memory are not lost if the clock stops.
2. Typical figures are at 25oC and are for design aid only; not production tested.

  Figure 8. Timing Diagram of Frame

  Figure 9. Timing Diagram of Clock

C4i

F0i

Bit Cells CH31, Bit 0 CH0, Bit 7

tCP

tCPL

tCTT tCTT

tCPH

tCFH

tFSS tFSH

tFSW tCFS

C4i

F0i

2.2V
0.8V

2.2V
0.8V
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Serial Streams

  Table 10. Timing Characteristics of Serial Streams

   Figure 10. Timing Diagram of Serial Output and External Clock

myS myS myS myS myS noitpircseD noitpircseD noitpircseD noitpircseD noitpircseD noitidnoCtseT noitidnoCtseT noitidnoCtseT noitidnoCtseT noitidnoCtseT niM niM niM niM niM pyT pyT pyT pyT pyT xaM xaM xaM xaM xaM stinU stinU stinU stinU stinU

t ZAS ZhgiHotevitcA-yaleD7/0oTS RL k1= Ω
CL Fp051= 52 08 sn

t AZS evitcAotZhgiH-yaleD7/0oTS CL Fp051= 03 521 sn

t AAS evitcAotevitcA-yaleD7/0oTS CL Fp051= 52 521 sn

t HOS emiTdloH7/0oTS RL k1= Ω
CL Fp051= 01 sn

t DEO yaleDelbanErevirDtuptuO CL Fp051= 02 521 sn

t HCX emiTdloHlortnoClanretxE CL Fp051= 0 52 sn

t DCX yaleDlortnoClanretxE 52 011 sn

t SS emiTputeStupnIlaireS 01 01- sn

t HS

0898-emiTdloHtupnIlaireS 52 02 sn

L0898-emiTdloHtupnIlaireS 03 52 sn

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

Bit Cell Boundary
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tSOH
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tSZA

tSOH

tSAA

tXCH

tXCD

C4i

STo0
to

STo7

STo0
to

STo7

STo0
to

STo7

CSTo

High
Impedance

High
Impedance
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  Figure 13. Timing Diagram of CSTo and Output Data Stream

  Figure 12. Timing Diagram of Serial Input

  Figure 11. Timing Diagram of Output Driver Enable

tOED tOED

2.2V
0.8V

2.5V
0.4V

ODE

STo0
To

STo7

High
Impedance

Bit Cell Boundaries

C4i

STi0
to

STi7

2.2V
0.8V

2.2V
0.8V

tSS

tSH

C4i

F0i

Bit Cells

CSTo

CH31, Bit 0 CH0, Bit 7 CH0, Bit 6 CH0, Bit 5

JXG Bit 1, CH0, STo7 JXG Bit 1, CH1, STo0 JXG Bit 1, CH1, STo1 JXG Bit 1, CH1, STo2

* CH – channel, JXG – Connection Memory High Location
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Processor Bus

  Table 11. Timing Characteristics of Processor Bus

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

t SSC emiTputeStceleSpihC 0 02 sn

t SWR emiTputeSetirW/daeR 01 52 sn

t SDA emiTputeSsserddA 01 52 sn

t DKA

:yaleDegdelwonkcAataD

lortnoC/yromeMnoitcennoCsseccA-
)0898(sretsigeR

CL Fp051=

05 001 sn

lortnoC/yromeMnoitcennoCsseccA-
)L0898(sretsigeR 07 021 sn

yromeMataDsseccA- 065 0021 sn

t SW emiTputeSataDetirW 02 sn

t SDR emiTputeSataDdaeR CL Fp051= 01 sn

t HD

daeRemiTdloHataD
RL k1= ,Ω CL Fp051=

02 sn

etirW 01 sn

t ZDR ecnadepmIhgiHotataDdaeR RL k1= ,Ω CL Fp051= 05 09 sn

t HSC emiTdloHtceleSpihC 0 02 sn

t HWR emiTdloHetirW/daeR 01 02 sn

t HDA emiTdloHsserddA 01 02 sn

t HKA

0898-emiTdloHegdelwonkcA
RL k1= ,Ω CL Fp051=

04 08 sn

L0898-emiTdloHegdelwonkcA 06 001 sn

Note:
Typical figures are at 25oC and are for design aid only; not production tested.
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  Figure 14. Timing Diagram of Processor Bus
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  Figure 16. J/JE (44-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

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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