
TigerSHARC DSP to PCI BridgeTS-PCI

Features
64-bit PCI to ADSP-TS101 Bridge
PCI Specification 2.2 Compliant:
     64-bit/66MHz Initiator/Target PCI 

controller
     Automatic 32-bit/33MHz compatibility
Six FIFOs
     DMA FIFO pair (Tx and Rx)
     Blast FIFO pair
     Target read and write
Access to All Local Resources
 - ADSP-TS101 (all mem & reg space)
 - SDRAM, FLASH, FPGA 

(configuration & register space)
4x Independent DMA Controllers
 2x PCI (FIFO - PCI)
 2x local (FIFO - SDRAM)
High Performance PCI Target Access
 2x 0ws FIFO access
 Maximum PCI and local bus read/

write efficiency
Messaging Support
 Doorbells, mailboxes, semaphores
Interrupts
 PCI, ADSP-TS101 sources

www.transtech-dsp.com

Analog Devices’ flagship DSP, the 
ADSP-TS101 (TigerSHARC DSP), 

requires high-speed data I/O ports the 
make sure that its PCI to TigerSHARC 
DSP bridge - a single chip solution 
which permits a fast time-to-market 
development phase for a range of board 
solutions or as an interface to a wide 
range of PCI bus connected I/O.

All boards in the Transtech 
TigerSHARC DSP family are based 
around the same PCI interface this 
means that software compatible drivers 
are also available.

PCI interface
The PCI interface is fully revision 2.2 
compliant, supporting 64-bit, 66MHz 
transactions while having automatic 
reversion to 32-bit, 33MHz PCI when 
used in this environment. The interface 
is 5V tolerant. 

Architecturally, this PCI core is 
based around three FIFO pairs, the first 
supporting basic target access to the 
board. The second pair are dedicated 
to bus mastering DMA, actively driving 

read/write bursts across PCI to a DMA 
target. The third FIFO pair are tied to 
the target ‘blast’ window on the PCI bus 
allowing other PCI initiators (masters) to 
DMA read from or write to the board.

The core also provides for single 
cycle bus transactions (SPCI cycles). 
8x byte-width mailboxes are available 
which can drive an interrupt, either to 
the PCI bus or to the local bus, when 
written to or read from, making them 
useful for control messaging.

TigerSHARC DSP Interface
Transtech have implemented the logic 
necessary to connect the PCI core 
onto the TigerSHARC DSP cluster 
bus. In order to maximize data transfer 
performance, there are two types of 
DMA engine implemented: ‘slave’ and 
‘handshake’.

Slave mode:
there are two slave mode DMA (SDMA) 
engines, one dedicated to reading the 
other to writing. The write SDMA engine 
collects data from either RCV0 or RCV1 

Generic ADSP-TS101/TigerSHARC DSP 
System Using TS-PCI ASIC



FIFO in the PCI core and writes it to 
on board memory (SDRAM). The read 
SDMA engine sends data from memory 
and puts it into the XMT0 or XMT1 
FIFO.

Handshake mode:
to maximize the performance of 
transfers involving TigerSHARC DSP 
internal memory, a pair of handshake 
DMA (HDMA) engines are provided. 
These respond to FIFO status by driving 
one of the TigerSHARC DSP DMAR 
pins, causing it to read/write directly 
with the FIFO. DMAR requests can be 
pipelined to allow for latenacy and so 
increase transfer bandwidths.
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FPGA Interface
The PCI core in this case has been 
integrated to the TigerSHARC DSP local 
bus, creating a very high performance 
bus to utilize the user FPGA and 
the various memory blocks that are 
available. Arbitration allows the FPGA to 
master the bus. Two handshake signals 
are routed via TS-PCI to DSPs.

Other Resources
There are 16 general-purpose scratch 
registers, each 32-bit wide
- IREQ: is a register driven interrupt 

service mapping a register bit to the 
IRQ1 of each TigerSHARC DSP. As 
all bits in the register may be written 

simultaneously, this provides a 
broadcast interrupt facility.

- 8x 1-bit semaphores, each of which 
may be claimed atomically with a 
single read (from PCI or local bus).

Other registers allow for simple control 
of global interrupts, LEDs and other 
board specific hardware.

Endian Conversion
The TS-PCI provides the option of 
having little/big endian conversion. 
Since this is done in hardware, a huge 
performance saving can be gained 
without interfering with the processor 
elements.
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