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1.0 Product Description

1.1 Functional Overview
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VSC9112 Functional Block Diagram
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1.2 VSC9112 Functional Blocks
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1.2.12 Transmit Section Overhead Processor (TSOP)
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1.2.13 Receive Overhead Access Port (ROAP)
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1.2.14 Transmit Overhead Access Port (TOAP)
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1.2.15 SONET/SDH Section/Path Trace Buffers (SSTB/SPTB)
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1.2.16 Microprocessor Interface (CPU)
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1.2.17 Bit Error Rate Monitor (BERM)
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1.2.18 JTAG Test Access Port (JTAG TAP)
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1.3.1 Typical System Utilization
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Figure�1.2. Typical ATM- or packet-to-SONET Interface Application

1.3.2 Loopback Configurations
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Figure�1.3. VSC9112 Internal Loopback Paths
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1.4 Pin Definitions
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Figure�1.4. VSC9112 352 BGA Ball Pad Identification



G56048-0, Rev 1.0 STS-48c Physical Layer Packet/ATM Over SONET/SDH Device

VSC9112.

1.0 Product Description Page 19.

Table�1.1. Hardware Signal Definitions (1 of 11)
Pin Label Pad I/O Type Signal Name Description

RLCLK-
RLCLK+

C7
D8

I PECL Parallel Line
Receive Clock

This is the reference clock input for the parallel line receive data
RLIN[15..0]+/-. The nominal frequency is 155.52MHz for STS-
48c/STM-16 AU-4-16c operation. RLCLK+ is the true signal value.

RLIN[0]-
RLIN[0]+
RLIN[1]-
RLIN[1]+
RLIN[2]-
RLIN[2]+
RLIN[3]-
RLIN[3]+
RLIN[4]-
RLIN[4]+
RLIN[5]-
RLIN[5]+
RLIN[6]-
RLIN[6]+
RLIN[7]-
RLIN[7]+
RLIN[8]-
RLIN[8]+
RLIN[9]-
RLIN[9]+
RLIN[10]-
RLIN[10]+
RLIN[11]-
RLIN[11]+
RLIN[12]-
RLIN[12]+
RLIN[13]-
RLIN[13]+
RLIN[14]-
RLIN[14]+
RLIN[15]-
RLIN[15]+

H2
J3
G1
H3
G3
H4
F1
G2
F3
G4
E1
F2
E3
F4
D1
E2
D3
E4
C1
D2
B4
A3
D5
C4
B5
A4
D6
C5
B6
A5
D7
C6

I PECL Parallel Line
Receive Data

This is the parallel line-side receive data bus for the incoming STS-
48c/STM-16 AU-4-16c data stream. RLIN[15] is the most significant
and first bit arriving bit on the serial data stream. RLIN[15..0] is
sampled on the rising edge of RLCLK+. RLIN[15..0]+ are the true
signal values.

RLPRTY-
RLPRTY+

B7
A6

I PECL Parallel Line
Receive Parity

This is a programmable (even/odd) parity bit for parallel line receive
data RLIN[15..0] (optionally includes RLFP). RLPRTY is sampled
on the rising edge of RLCLK+. RLPRTY+ is the true signal value.

RLFP-
RLFP+

A7
C8

I PECL Parallel Line
Receive Frame
Pulse

This is a frame-reference signal for the receive line interface. RLFP
can be used to synchronize the receive processor instead of the
internal A1/A2 pattern recognition circuit. RLFP is sampled on the
rising edge of RLCLK+. RLFP is intended for STS-192/STM-64
applications.

RXRCLK B8 O TTL Receive
Reference Clock

This reference clock output derived from RLCLK is programmable
to operate at 78MHz, 38MHz, 19MHz, or 8kHz frequencies.
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LOPC C9 I TTL Loss of Optical
Carrier

This input is used to monitor the optical carrier signal status, and
detected changes which can be used to generate interrupts. This
enables the optical signal to be monitored via the device CPU
interface. When LOPC is asserted, the receive processor is
optionally clocked by the transmit clock (derived from TLCLK).
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Table 1.1 Hardware Signal Definitions (2 of 11)
Pin Label Pad I/O Type Signal Name Description

CLKRSTEN D10 I TTL Clock Reset
Enable

Asserting CLKRSTEN halts all primary clock outputs (TXRCLK,
RXRCLK, RSPCLK1, RSPCLK2, RTOHCLK, TSPCLK1,
TSPCLK2, and TTOHCLK) during master reset. If deasserted, all
primary clock outputs run normally during master reset.

TLCLK-
TLCLK+

AC2
AD1

I PECL Parallel Line
Transmit Clock

This is the reference clock input for the parallel line-side transmit
flow carried in TLOUT[15..0]+/-. The nominal frequency is
155.52MHz for STS-48c/STM-16 AU-4-16c operation. TLCLK+ is
the true signal value.

TLCLKOUT- AB4 O
TLCLKOUT+ AC3 O

PECL Parallel Line
Transmit Looped
Clock

This is the looped TLCLK clock signal. Timing is defined with
reference to the TLOUT data bus. The nominal frequency is
155.52MHz for STS-48c/ STM-16 AU-4-16c operation (same as
TLCLK). TLCLKOUT+ is the true signal value.

TLOUT[0]-
TLOUT[0]+
TLOUT[1]-
TLOUT[1]+
TLOUT[2]-
TLOUT[2]+
TLOUT[3]-
TLOUT[3]+
TLOUT[4]-
TLOUT[4]+
TLOUT[5]-
TLOUT[5]+
TLOUT[6]-
TLOUT[6]+
TLOUT[7]-
TLOUT[7]+
TLOUT[8]-
TLOUT[8]+
TLOUT[9]-
TLOUT[9]+
TLOUT[10]-
TLOUT[10]+
TLOUT[11]-
TLOUT[11]+
TLOUT[12]-
TLOUT[12]+
TLOUT[13]-
TLOUT[13]+
TLOUT[14]-
TLOUT[14]+
TLOUT[15]-
TLOUT[15]+

P2
P3
R3
R2
R1
P4
T1
R4
U2
T3
U1
T2
V1
T4
V2
U3
W1
U4
W2
V3
Y1
W3
Y3
W4
AA1
Y2

AA3
Y4

AB1
AA2
AB3
AA4

O PECL Parallel Line
Transmit Data
Bus

This is the parallel line-side transmit data bus for the outgoing
STS-48c/ STM-16 AU-4-16c data stream. TLOUT[15] is the most
significant and first transmitted bit on the serial data stream.
TLOUT[15..0] generation occurs on the rising edge of TLCLK+.
TLOUT[15..0]+ are the true signal values.

TLPRTY-
TLPRTY+

AC1
AB2

O PECL Parallel Line
Transmit Parity

This is a parity bit (even/odd) for TLOUT[15..0]+ (optionally
includes TLFP). TLPRTY is generated on the rising edge of
TLCLK+. TLPRTY+ is the true signal value.
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TXRCLK AF3 O TTL Line Transmit
Reference Clock

This reference clock output derived from TLCLK is programmable
to operate at 78MHz, 38MHz, 19MHz, or 8kHz frequencies.
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Table 1.1 Hardware Signal Definitions (3 of 11)
Pin Label Pad I/O Type Signal Name Description

TLFP-
TLFP+

AC5
AD4

O PECL Parallel Line
Transmit Frame
Pulse

This is a programmable frame-reference signal for the transmit
line-side interface. Three configurations are available, including:
1) a single clock-cycle-wide, TLCLK-referenced pulse

coincident with the first A1 framing octet present on
TLOUT[15..8];

2) a single-cycle-wide, TLCLK-referenced clock pulse
coincident with the first payload octet (i.e., the first octet
following the last Z0 octet) present on TLOUT[15..8]; or

3) a 24-cycle-wide, TLCLK-referenced clock pulse coincident
with all A2 framing octets present on TLOUT[15..0].

TLFP is generated on the rising edge of TLCLK+. TLFP is
intended for use in STS-192/STM-64 applications.
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TLSYNC-
TLSYNC+

N2
N3

I PECL Transmit
Synchronization

This is a synchronous reset signal for the line-side transmit
processor. (NOTE: TLSYNC is intended for use in STS-
192/STM-64 applications only.)
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TDAT/TUDATA[0]
TDAT/TUDATA[1]
TDAT/TUDATA[2]
TDAT/TUDATA[3]
TDAT/TUDATA[4]
TDAT/TUDATA[5]
TDAT/TUDATA[6]
TDAT/TUDATA[7]
TDAT/TUDATA[8]
TDAT/TUDATA[9]
TDAT/TUDATA[10]
TDAT/TUDATA[11]
TDAT/TUDATA[12]
TDAT/TUDATA[13]
TDAT/TUDATA[14]
TDAT/TUDATA[15]
TDAT/TUDATA[16]
TDAT/TUDATA[17]
TDAT/TUDATA[18]
TDAT/TUDATA[19]
TDAT/TUDATA[20]
TDAT/TUDATA[21]
TDAT/TUDATA[22]
TDAT/TUDATA[23]
TDAT/TUDATA[24]
TDAT/TUDATA[25]
TDAT/TUDATA[26]
TDAT/TUDATA[27]
TDAT/TUDATA[28]
TDAT/TUDATA[29]
TDAT/TUDATA[30]
TDAT/TUDATA[31]

R24
T26
R23
T25
U26
T24
U25
T23
V26
U24
V25
W26
U23
V24
W25
Y26
W24
Y25

AA26
W23
Y24

AA25
AB26
Y23

AA24
AB25
AC26
AA23
AB24
AC25
AD26
AB23

I TTL Transmit Packet
Data Bus
(TDATx)
or
UTOPIA
Transmit Cell
Data Bus
(TUDATAx)

POS Mode:  This 32-bit data bus is used to drive four-octet true
data from the Packet to PHY layer. TDAT[31] is the MSB.
Packets are aligned to the 32-bit TDATx boundary.

ATM Mode:  This 32-bit data bus is used to drive four-octet true
data from the ATM to PHY layer. TUDATA[31] is the MSB.
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Table 1.1 Hardware Signal Definitions (4 of 11)
Pin Label Pad I/O Type Signal Name Description

POS Mode:
TPRTY
ATM Mode:
TUPRTY

AC22 I TTL Transmit Bus
Parity

POS Mode:  TRPRTY is the odd/even (programmable, default
odd) parity bit over TDAT[31..0]. The signal is only valid when
asserted simultaneously with TENB.

ATM Mode:  TUPRTY is the odd/even (programmable, default
odd) parity bit over TUDATA[31..0], driven by the ATM layer.
The signal is valid when asserted simultaneously with TUENB*.

POS Mode:
TMOD[1]
TMOD[0]

AC24
AD23

I TTL Transmit Word
Modulo

POS Mode only:  These inputs are used to qualify TDATx data
octets. The state of TMOD[1,0] defines which of the four TDAT
octets contain valid data when both TEOP and TENB are
asserted.  Non-EOP words always contain four valid TDAT
octets.

POS Mode:
TSOP
ATM Mode:
TUSOC

AF24 I TTL Transmit Start of
Packet
or
UTOPIA
Transmit Start of
Cell

POS Mode:  TSOP is asserted (active high) by the Packet layer
to indicate that TDATx contains the first valid octet of a new
packet. The signal is valid when asserted simultaneously with
TENB. The packet interface can be operated without using this
signal.

ATM Mode:  TUSOC is asserted (active high) by the ATM layer
to indicate that TUDATAx contains the first valid octet of the
cell. The signal is only valid when asserted simultaneously with
TUENB*.

POS Mode:
TEOP

AE23 I TTL Transmit End of
Packet

POS Mode only:  TEOP is asserted (active high) by the Packet
layer to indicate that TDATx contains the last valid octet of the
packet. Only valid when asserted simultaneously with TENB.

POS Mode:
DTPA
ATM Mode:
TUFULL*/
TUCLAV

AC21 O TTL Transmit Polled-
PHY Packet
Available
or
Transmit Full/Cell
Available

POS Mode:  DTPA transitions high when a programmable
minimum number of octets are available in the Tx FIFO. Once
high, the DTPA indicates that the Tx FIFO is not full. When
DTPA transitions low, it optionally indicates that the Tx FIFO is
full or near full.

ATM Mode:  TUFULL*/TUCLAV is indicates “Full” or “Cell
Available” status of UTOPIA transmit interface for flow control.
TUFULL* is for word-level flow control; TUCLAV is for cell-level
flow control. Polarity is selectable via an internal register bit (i.e.,
TUFULL* active low/TUCLAV active high, or  vice versa).

POS Mode:
TERR

AD22 I TTL Transmit Error
Indicator

POS Mode only:  An active TERR flag can be used to force
HDLC frame abortion, or insertion of FCS error in the
transmitted HDLC/PPP frames. The TERR value is only valid for
TEOP-marked words, and is ignored for all other word writes.

POS Mode:
TENB
ATM Mode:
TUENB*

AF23 I TTL Transmit Write
Enable

POS Mode:  TENB is used by the Packet layer to indicate
cycles when TDATx contains valid packet data (active low).

ATM Mode:  TUENB* is used by the ATM layer to indicate
cycles when TUDATAx contains valid cell data (active low).

POS Mode:
TFCLK
ATM Mode:
TUCLK

AD21 I TTL Transmit Write
Clock

POS Mode:  TFCLK is a reference clock provided by the Packet
layer to the PHY layer to synchronize transfers on TDATx.

ATM Mode:  TUCLK is a reference clock provided by the ATM
layer to the PHY layer to synchronize transfers on TUDATAx.
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POS Mode:
TFCLKO
ATM Mode:
TUCLKO

AE22 O TTL Transmit Write
Clock Looped

POS Mode:  TFCLKO is the TFCLK transfer synchronization
reference clock from the Packet layer looped out.

ATM Mode:  TUCLKO is the TUCLK transfer synchronization
reference clock from the ATM layer looped out.
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Table 1.1 Hardware Signal Definitions (5 of 11)
Pin Label Pad I/O Type Signal Name Description

RDAT/RUDATA[0]
RDAT/RUDATA[1]
RDAT/RUDATA[2]
RDAT/RUDATA[3]
RDAT/RUDATA[4]
RDAT/RUDATA[5]
RDAT/RUDATA[6]
RDAT/RUDATA[7]
RDAT/RUDATA[8]
RDAT/RUDATA[9]
RDAT/RUDATA[10]
RDAT/RUDATA[11]
RDAT/RUDATA[12]
RDAT/RUDATA[13]
RDAT/RUDATA[14]
RDAT/RUDATA[15]
RDAT/RUDATA[16]
RDAT/RUDATA[17]
RDAT/RUDATA[18]
RDAT/RUDATA[19]
RDAT/RUDATA[20]
RDAT/RUDATA[21]
RDAT/RUDATA[22]
RDAT/RUDATA[23]
RDAT/RUDATA[24]
RDAT/RUDATA[25]
RDAT/RUDATA[26]
RDAT/RUDATA[27]
RDAT/RUDATA[28]
RDAT/RUDATA[29]
RDAT/RUDATA[30]
RDAT/RUDATA[31]

A24
D22
C23
D24
E23
C26
D25
E24
F23
D26
E25
F24
G23
E26
F25
G24
H23
F26
G25
H24
G26
H25
J24
K23
H26
J25
K24
J26
L23
K25
L24
K26

O TTL Recevie Packet
Data Bus
(RDATx)
or
Receive Cell
Data Bus
(RUDATAx)

POS Mode:  This 32-bit data bus is used to drive four-octet true
data from the PHY to Packet layer. RDAT[31] is the MSB.
Packets are aligned to the 32-bit RDATx boundary.

ATM Mode:  This 32-bit data bus is used to drive four-octet true
data from the PHY to ATM layer. RUDATA[31] is the MSB.

POS Mode:
RPRTY
ATM Mode:
RUPRTY

D21 O TTL Receive Bus
Parity

POS Mode:  RPRTY is the odd/even (programmable, default
odd) parity bit over RDAT[31..0].
ATM Mode:  RUPRTY is the odd/even (programmable, default
odd) parity bit over RUDATA[31..0].

POS Mode:
RMOD[1]
RMOD[0]

C22
B23

O TTL Receive Word
Modulo

POS Mode only:  These outputs are used to qualify RDATx
data octets. The state of RMOD[1,0] defines which of the four
RDAT octets contain valid data when REOP is asserted.  Non-
EOP words always contain four valid RDAT octets.
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POS Mode:
RSOP
ATM Mode:
RUSOC

A23 O TTL Receive Start of
Packet
or
UTOPIA Receive
Start of Cell

POS Mode:  RSOP is asserted (active high) by the Packet layer
to indicate that RDATx contains the first valid octet of a new
packet. The packet interface can be operated without using this
signal.

ATM Mode:  RUSOC is asserted (active high) by the ATM layer
to indicate that RUDATAx contains the first valid octet of a cell.
This signal is used to support multiple PHY configurations.
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Table 1.1 Hardware Signal Definitions (6 of 11)
Pin Label Pad I/O Type Signal Name Description

POS Mode:
REOP

A21 O TTL Receive End of
Packet

POS Mode only:  REOP is asserted (active high) to indicate that
RDATx contains the last valid octet of the packet.

POS Mode:
RVAL
ATM Mode:
RUEMPTY*/
RUCLAV

C21 O TTL Receive Data Valid
or
Receive
Empty/Cell
Available

POS Mode:  RVAL asserted (active high) indicates that the
recevie data signals (RDATx, RSOP, REOP, RMOD, RPRTY,
and RERR) are valid. When RAL is low, all receive signals are
invalid and must be disregarded. RVAL transitions low when the
Rx FIFO is empty or the end of a packet is reached, and data will
not be removed from the Rx FIFO while RVAL is low. Once
deasserted, RVAL remains so until the current PHY has been
deselected.

ATM Mode:  RUEMPTY*/RUCLAV indicates “Empty” or “Cell
Available” status of the UTOPIA receive interface for flow control.
RUEMPTY* is for word-level flow control; RUCLAV is for cell-
level flow control. Polarity is selectable via an internal register bit
(i.e., RUCLAV active high/RUEMPTY* active low, or vice versa).

POS Mode:
RERR

B22 O TTL Receive Error
Indicator

POS Mode only:  An asserted RERR flag (active high) indicates
that the packet contained an error (i.e., abort/FCS error). The
RERR flag is only asserted during EOP-marked words.

POS Mode:
RENB
ATM Mode:
RUENB*

D20 I TTL Receive Read
Enable

POS Mode:  RENB is used by the Packet layer to indicate that
the RVAL, RSOP, RPRTY, RDATx, RMODx, REOP, and RERR
signals will be sampled at the end of the nest cycle (active low).

ATM Mode:  RUENB* is used by the ATM layer to indicate that
RUDATA, RUSOC, and RPRTY will be sampled at the end of the
nest cycle (active low).

POS Mode:
RFCLK
ATM Mode:
RUCLK

A22 I TTL Receive FIFO
Write Clock
or
Receive Write
Clock

POS Mode:  RFCLK is a reference clock provided by the Packet
layer to the PHY layer to synchronize transfers on RDATx.

ATM Mode:  RUCLK is a reference clock provided by the ATM
layer to the PHY layer to synchronize transfers on RUDATAx.
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POS Mode:
RFCLKO
ATM Mode:
RUCLKO

B21 O TTL Receive FIFO
Write Clock
Looped
or
Receive Write
Clock Looped

POS Mode:  RFCLKO is the RFCLK transfer synchronization
reference clock looped out.

ATM Mode:  RUCLKO is the RUCLK transfer synchronization
reference clock looped out.

TXTS A18 O TTL Transmit Time
Stamp

TXTS is an active high pulse generated when a cell/packet exits
the TPP block.  The difference in time between a TXTS pulse
and a TSOP/TUSOC pulse can be used to determine transmit
FIFO latency.
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RXTS C17 O TTL Receive Time
Stamp

RXTS is an active high pulse generated when a new cell/packet
arrives in the RPP block.  The difference in time between an
RXTS pulse and an RSOP/RUSOC pulse is used to determine
receive FIFO latency.

LOS C16 O TTL Loss of Signal This is a status signal for loss of signal (LOS) detection (active
high). LOS status is also indicated by an internal register bit.

LOF B9 O TTL Loss of Frame This is a status signal for loss of frame (LOF) detection (active
high). LOF status is also indicated by an internal register bit.
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LCD-P B17 O TTL Loss of Cell
Delineation

This signal is asserted when the cell delineation state machine is
not in SYNC state. This alarm indication is also available via
internal register access.
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Table 1.1 Hardware Signal Definitions (7 of 11)
Pin Label Pad I/O Type Signal Name Description

RSPFP AE6 O TTL Receive Special
Purpose Frame
Pulse

This is a frame reference for special purpose serial output ports
RSPDATx. RSPFP outputs a single clock-cycle-wide pulse
coincident with the first bit on the serial data streams. Active high,
RSPFP transitions occur on falling edges of RSPCLKx.  x =[1,2]

RSPCLK1 AF5 O TTL Receive Special
Purpose Clock 1

This is a clock reference for RSPDAT1 on special purpose serial
output port 1. The frequency is 2.16MHz with a 50% duty cycle
(optionally gapped to match the bandwidth of RSPDAT1).

RSPDAT1 AD5 O TTL Receive Special
Purpose Data 1

This is the data output for receive special purpose serial port 1.
RSPDAT1 transitions occur on the falling edge of RSPCLK1.

RSPVALID1 AC6 O TTL Receive Special
Purpose Valid 1

This is a status signal for receive transport overhead port 1.
RSPVALID1 is asserted when valid data is present on RSPDAT1
(programmable active state). Transitions occur on RSPCLK1
falling edges.

RSPCLK2 AD7 O TTL Receive Special
Purpose Clock 2

This is a clock reference for RSPDAT2 on special purpose serial
output port 2. The frequency is 2.16MHz with a 50% duty cycle
(optionally gapped to match the bandwidth of RSPDAT2).

RSPDAT2 AF6 O TTL Receive Special
Purpose Data 2

This is the data output for receive special purpose serial port 2.
RSPDAT2 transitions occur on the falling edge of RSPCLK2.

RSPVALID2 AE7 O TTL Receive Special
Purpose Valid 2

This is a status signal for receive transport overhead port 2.
RSPVALID2 is asserted when valid data is present on RSPDAT2
(programmable active state). Transitions occur on RSPCLK2
falling edges.

RTOHCLK AD8 O TTL Receive Transport
Overhead Clock

This is a clock reference for RTOH[3..0] on the receive transport
overhead port. The frequency is 38.88MHz (50% duty cycle).

RTOHVALID AC7 O TTL Receive Transport
Overhead Valid

This is the valid status signal for the receive transport overhead
port. RTOHVALID is asserted when valid data is present on
RTOH[3..0] (programmable active state). RTOHVALID changes
on the falling edge of RTOHCLK.

RTOHFP AC8 O TTL Receive Transport
Overhead Frame
Pulse

This is a frame reference for the receive transport overhead port.
RTOHFP outputs a single-cycle-wide pulse coincident with the
first bit(s) of the first A1 octet output on RTOH[3..0]. RTOHFP
transitions occur on the falling edge of RTOHCLK.
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RTOH[0]
RTOH[1]
RTOH[2]
RTOH[3]

AE4
AF4
AE5
AD6

O TTL Receive Transport
Overhead Data

These are the data outputs for the receive transport overhead
(Section and Line) octets extracted from the incoming STS-48
data stream. RTOH[3..0] carries the entire transport ovehead in
the order the octets are received. The most significant nibble
(first received) is output first. RTOH[3] is the most significant bit.
RTOH[3..0] transitions occur on the falling edge of RTOHCLK.
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Table 1.1 Hardware Signal Definitions (8 of 11)
Pin Label Pad I/O Type Signal Name Description

TSPCLK1 AD9 O TTL Transmit Special
Purpose Clock 1

This is a clock reference for transmit special purpose port 1. The
frequency is 2.16MHz with a 50% duty cycle (optionally gapped
to match the bandwidth of TSPDAT1).

TSPFP1 AC11 O TTL Transmit Special
Purpose Frame
Pulse 1

This is a frame reference for transmit special purpose port 1.
Mode 1 (TSPCLK1 continuous): TSPFP1 outputs a single-cycle-
wide pulse indicating the start of a new data stream on
TSPDAT1. After TSPFP1 is asserted, the first bit of TSPDAT1 is
sampled on the second rising edge of TSPCLK1. TSPFP1
transitions occur on the falling edge of TSPCLK1.
Mode 2 (TSPCLK1 gapped): TSPFP1 outputs a single-cycle-
wide pulse (variable width due to the gapped clock) indicating the
start of a new data stream on TSPDAT1. After TSPFP1 is
asserted, the first bit of TSPDAT1 is sampled on the second
rising edge of TSPCLK1. TSPFP1 transitions occur on the falling
edge of TSPCLK1.

TSPREN1 AD10 O TTL Transmit Special
Purpose Read
Enable 1

This is a read enable for transmit special purpose port 1.
TSPREN1 assertion to TSPDAT1 sampling is programmable.
TSPREN1 transitions occur on TSPCLK1 falling edges.

TSPDAT1 AC10 I TTL Transmit Special
Purpose Data 1

This is the serial data input for transmit special purpose port 1.
TSPDAT1 is sampled on the rising edge of TSPCLK1.

TSPCLK2 AD11 O TTL Transmit Special
Purpose Clock 2

This is a clock reference for transmit special purpose port 2. The
frequency is 2.16MHz with a 50% duty cycle (optionally gapped
to match the bandwidth of TSPDAT2).

TSPFP2 AC12 O TTL Transmit Special
Purpose Frame
Pulse 2

This is a frame reference for transmit special purpose port 2.
Mode 1 (TSPCLK2 continuous): TSPFP2 outputs a single-cycle-
wide pulse indicating the start of a new data stream on
TSPDAT2. After TSPFP2 is asserted, the first bit of TSPDAT2 is
sampled on the second rising edge of TSPCLK2. TSPFP2
transitions occur on the falling edge of TSPCLK2.
Mode 2 (TSPCLK2 gapped): TSPFP2 outputs a single-cycle-
wide pulse (variable width due to the gapped clock) indicating the
start of a new data stream on TSPDAT2. After TSPFP2 is
asserted, the first bit of TSPDAT2 is sampled on the second
rising edge of TSPCLK2. TSPFP2 transitions occur on the falling
edge of TSPCLK2.

TSPREN2 AD12 O TTL Transmit Special
Purpose Read
Enable 2

This is a read enable for transmit special purpose port 2.
TSPREN2 assertion to TSPDAT2 sampling is programmable.
TSPREN2 transitions occur on TSPCLK2 falling edges.

TSPDAT2 AE11 I TTL Transmit Special
Purpose Data 2

This is the serial data input for transmit special purpose port 2.
TSPDAT2 is sampled on the rising edge of TSPCLK2.

TTOHCLK AF10 O TTL Transmit Transport
Overhead Clock

This is a clock reference for the transmit transport overhead port.
The frequency is 38.88MHz with a 50% duty cycle.

TTOHFP AF11 O TTL Transmit Transport
Overhead Frame
Pulse

This is a frame reference for the transmit transport overhead port.
TTOHFP outputs a single clock-cycle-wide pulse indicating the
start of a new data stream on TTOH[3..0]. The time from
TTOHFP assertion to sampling the first bit on TTOH[3..0] is
programmable (see TTOHREN). TTOHFP transitions on a falling
edge of TTOHCLK.
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TTOHREN AE10 O TTL Transmit Transport
Overhead Read
Enable

This is a read enable for TTOH[3..0]. The time from TTOHREN
assertion to TTOH[3..0] sampling is programmable. TTOHREN
transitions occur on the falling edge of TTOHCLK.
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Table 1.1 Hardware Signal Definitions (9 of 11)
Pin Label Pad I/O Type Signal Name Description

TTOHEN AF9 I TTL Transmit Transport
Overhead Enable

When asserted, this signal enables insertion of TTOH[3..0] in the
corresponding transport overhead octet of the outgoing STS-48
data stream. Transport overhead for the entire STS-48 is input as
4-bit nibbles on TTOH[3..0] (see TTOH[3..0] description).
TTOHEN assertion during the first nibble of an overhead octet
enables the corresponding overhead octet on TTOH[3..0].
Note: The Section and Line transmit overhead processing blocks
(TSOP/TLOP) can selectively overwrite overhead octets inserted
through the TTOH interface.
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TTOH[0]
TTOH[1]
TTOH[2]
TTOH[3]

AF7
AE8
AF8
AE9

I TTL Transmit Transport
Overhead Data

These are the data inputs for the transmit transport overhead
(Section and Line) octets to be inserted in the outgoing STS-48
data stream. TTOH[3..0] carries the entire transport overhead in
the order the octets are to be inserted. The most significant
nibble (first received) is input first. TTOH[3] is the most significant
bit. TTOH[3..0] is sampled on the rising edge of TTOHCLK.

D[0]
D[1]
D[2]
D[3]
D[4]
D[5]
D[6]
D[7]

B16
A16
C15
B15
A15
C14
B14
B13

I/O TTL CPU Data This is a bidirectional data bus that provides microcontroller
read/write access for transferring data to and from the device’s
internal registers.
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A[0]
A[1]
A[2]
A[3]
A[4]
A[5]
A[6]
A[7]
A[8]

C12
A12
B12
A11
B11
A10
B10
A9
A8

I TTL CPU Address This is the register address bus used to select specific internal
registers during microcontroller read/write accesses.
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Table 1.1 Hardware Signal Definitions (10 of 11)
Pin Label Pad I/O Type Signal Name Description

ALE D11 I TTL CPU Address
Latch Enable

This signal is used to latch internal address bus signals, enabling
access to the device’s multiplexed address/data bus. When low
the address bus A[8..0] is latched internally. When high the
internal address bus latches are transparent, which enables the
bus to interface with multiplexed address/data. The ALE signal
has an internal pull-up resistor.

CSB C11 I TTL CPU Chip Select
(active low)

This signal must be asserted to enable internal register read/write
access cycles (active low). The CSB signal is used in conjunction
with the RDB/WRB signals. The CSB signal has an internal pull-
up resistor.

RDB D13 I TTL CPU Read Enable
(active low)

This signal is used for internal register read operations. When
RDB and CSB are both asserted (active low), data in the register
selected by A[8..0] is presented at D[7..0]. The RDB signal has
an internal pull-up resistor.

WRB D12 I TTL CPU Write Enable
(active low)

This signal is used for internal register write operations. When
WRB and CSB are both asserted (active low), data present at
D[7..0] is written to the register selected by A[8..0]. The WRB
signal has an internal pull-up resistor.

INTB C13 O TTL CPU Interrupt
(active low)

This signal is asserted (active low) when an internal interrupt
source is pending and the interrupt is unmasked (enabled). The
INTB signal is de-asserted when the interrupt pending bits have
been cleared. The INTB is an open-drain signal.

RSTB D15 I TTL Chip Reset
(active low)

This signal is used to perform an asynchronous reset of the
device (active low). The device is held in a reset state while the
RSTB signal is low. The signal is Schmitt-trigged with an internal
pull-up resistor. All outputs are tristated when RSTB is asserted.

PMTICK C10 I/O TTL Performance
Monitoring Tick

This bidirectional signal pin provides a means of monitoring PM
Ticks (performance monitoring ticks) and latching internal
performance monitoring counters.
Output: When configured as an output, this signal is optionally
asserted when the internal PMTICK timer generates a “PM Tick”,
which latches the performance monitoring counters in the device.
Input: A low-to-high transition optionally latches the performance
monitoring counters in the device.
Note: This pin is configured as an input on reset.
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GPIO[0]
GPIO[1]
GPIO[2]
GPIO[3]
GPIO[4]
GPIO[5]
GPIO[6]
GPIO[7]

L3
K2
L4
J1
K3
J2
H1
K4

I/O TTL General Purpose
Input/Output

These are general purpose pins that are individually-configurable
as inputs or outputs. They are intended for user-customizable
control and monitoring functions between the VSC9112 and
external devices.
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Table 1.1 Hardware Signal Definitions (11 of 11)
Pin Label Pad I/O Type Signal Name Description

TDO M4 O TTL JTAG Test Data
Output

This signal carries test data out of the device via the IEEE
P1149.1 test access port. TDO is updated on the falling edge of
TCK. The TDO signal is a tristate output that is inactive except
when data scan shifting is in progress.

TDI L1 I TTL JTAG Test Data
Input

The signal carries test data into the device via the IEEE P1149.1
test access port. TDI is sampled on the rising edge of TCK. TDI
has an internal pull-up resistor.

TCK M3 I TTL JTAG Test Clock This signal provides timing for test operations that are carried out
using the IEEE P1149.1 test access port.

TMS M2 I TTL JTAG Test Mode
Select

This signal controls the test operations that are carried out using
the IEEE P1149.1 test access port. TMS is sampled on the rising
edge of TCK. TMS has an internal pull-up resistor.

TRSTB M1 I TTL JTAG Test Reset This signal is an asynchronous reset for the IEEE P1149.1 test
access port (active low). TRSTB is a Schmitt-triggered input with
an internal pull-up resistor.JT
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OE L2 I TTL Chip Output
Enable

This signal is the test access port enable (active high). When
deasserted (low), all TTL device outputs are tristated. OE has an
internal pull-up resistor.
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