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License Agreement

This Software/Hardware is protected by the copyright laws that pertain to computer software and hardware.
Itisillegal to duplicate the design and implementation of the Hardware and/or to make copies of the
Software except for backups. It isillegal to give copiesto another person, or to duplicate the Software by
any other means, including electronic transmission. The Software contains trade secrets and, to protect
them, you may not decompose, reverse engineer, disassemble, or otherwise reduce the applicable portions
of the Software to human perceivable form. Y ou are permitted, however, to freely distribute your own
derived software that communicates to the CAC DSP boards through these drivers, free of any royalty.

Warranty

Communication Automation Corporation reserves the right to make changes to these products, including
any software and/or hardware described herein, without notice. No warranty of merchantability or fitness for
aparticular purposeis expressed or implied. CAC shall not be held liable for incidental or consequential
damages in connection with, or arising out of, the use of this Software. CAC does not recommend the use of
any of its products, Software or Hardware, for medical or life support applications wherein afailure or
malfunction of the product may threaten life or cause injury and will not knowingly license or sell its
products for either such use. No rights under any patent accompany the sale of any such products.

Trademarks

MIPS is a registered trademark of MIPS Technologies, Inc.

POSIX is a registered trademark of the Institute of Electrical and Electronics Engineers, Inc.

VME and VMEbus are registered trademarks of Motorola, Inc.

SCSA is a registered trademark of Dialogic Corporation.

Unix is a registered trademark of Santa Cruz Operations.

GNUProis a registered trademark of Cygnus Solutions.

smPCl and QuicKit Telephony are trademarks of Communication Automation Corporation.

SPARC, SunOS and Solaris are registered trademarks of Sun Microsystems Computer Corporation and SunSoft.

MS-DOS, Windows95, WindowsNT and Windows are registered trademarks of Microsoft Corporation in the United
States of America and other countries.

Use of a term in this manual should not be regarded as affecting the validity of any trademark or
service mark.
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CAC/WMI DPT5/6 HARDWARE REFERENCE

1. Overview

The DPT5/6 board provides an interface to four E1 or T1 lines in a short form factor standard PCI
Bus card. Embedded hardware provides full channelization (with channel bonding), with 128 Mbytes
of local SDRAM data buffering. An smPCIO Module interface allows the E1/T1 serial data to
connect to a local TDM bus, which allows data interconnection with two local CAC smPCIO Module
sites. These two sites can house a variety of available modules, adding further processing power.
For example, using two CAC DM5420 modules would add the power of 48 Tl 5420 DSPs. E1/T1
connectors are EMI shielded RJ45 types. The E1 receiver impedance can be 75 or 120 ohms. The
T1 receiver impedance is 100 ohms.

For those familiar with the CAC DPT4, the DPT5/6 is essentially a second generation design of the
DPT4. The intent of the DPT5/6 is to provide the same functionality and user interface as that of the
DPT4, while enhancing the design is several ways, including PCI/PCI-X compatibility (all speeds),
and a more reliable and lower power design. Note that the DPT5/6 does NOT have the H.100
interface that the DPT4 had.

The DPT5 has a 32-bit, 33/66MHz PCI interface, and the DPT6 has an X1 PCle (Express) interface.
Other than the low level differences associated with the PCI/PCle bridge devices, the two boards
function identically and look identical to the host except for a 2-bit field in a status register which
may be read to differentiate the two. Henceforth these two boards are referred to as DPT5/6. The
photographs below show the DPT5 and DPT6 boards without smPCI modules attached.

wn T

=
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1

wn mn

Figure la: DPT5 Board
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Figure 1b: DPT6 Board
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2. Block Diagram

A block diagram of the DPT5/6 is shown here:

+/-12v +5v —> 16.384 MHz
+5V +3.3V ——= Local PCI Clock
P 16.384 MHz —> Clock
+3.3V ower +1.2V ! P > smPel clock
GND GND ——— Chranus Clack
32-bit
B> MHz
3av
sMFCI
Hoat PCI pCl Lecal POY smPCl
Bridge oM Madule
32—bit 32-bit A
33/66 MHz TBD MHz
5V/3 3V 3av Altera
EP2530
FPGA
1 emFal
Serial Bus g“d““

Chronus Bus

d ] d ] { ) )

COMET COMET COMET COMET Altera
E1/T1 E1/T1 E1/T1 E1/T1 ‘;I"srg””s gznm ;M“;(i"ﬁ' EPM242
VF VF I/F I/F PLD

d l d J

Figure 2: Block Diagram

3. Functional Description

Referring to Figure 2, the PCI Bus interface is implemented with a Pericom P17C8148B PCI bridge.
The local side of this bridge connects to an Altera Stratix || FPGA. This FPGA provides further
bridging from the local PCI bus to the local Chronus and smPCI buses. On the Chronus bus are the
Chronus (a MIPS processor), 32Mx32 SDRAM, 8Mx16 Flash, an Altera PLD, and four PMC-Sierra
COMETSs (E1/T1 framers). The Altera EPM240 PLD loads the FPGA configuration from Flash at
power-on. A 3-PLL clock synthesizer provides system clocks, and switching power supplies create
local +3.3V and +1.2V supplies from the PCI Bus +5V input.
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4. Memory Maps

4.1 Host PCI

DPT5/6 Hardware Reference

This section describes how the DPT5/6 resources are mapped from the viewpoint of the host. The
DPT5/6 occupies 5 PCI BARs as shown in this table:

Table 1: Host BAR Mapping

BAR Area Size (bytes)
0 Peripheral 256K
1 SDRAM 128M
2 Flash 16M
3 SmPCI Module A 32M(1)
4 SmPCI Module B 32M(1)

(1) For Modules that occupy a space larger than 32M, the host can access the entire space 32M
at a time with the use of translation registers in the Host FPGA Register space.

BAR 0 contains several peripherals which are mapped as follows:

Table 2: BAR 0 Mapping

Peripheral Size (bytes) Address (offset into BARO)
Bank O Registers 1024 00000-000FF
Bank 1 Registers 1024 01000-010FF
Bank 2 Registers 1024 02000-020FF
Bank 3 Registers 1024 03000-030FF
smPCI Bridge Config Space 1024 03100-031FF
Module A Config Space 1024 03200-032FF
Module B Config Space 1024 03300-033FF
E1/T1 Framer O 256 12000-121FF
E1/T1 Framer 1 256 12800-129FF
E1/T1 Framer 2 256 13000-131FF
E1/T1 Framer 3 256 13800-139FF
TDM Control RAM 1024 18000-183FF
Channelizer DPRAM 128K 20000-3FFFF
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4.2 Chronus

4.2.1 Physical Address

This section describes how the DPT5/6 resources are mapped on the physical Chronus bus.

DPT5/6 Hardware Reference

Table 3a: Chronus Physical Map

Peripheral Size (bytes) Physical Address
SDRAM 16M 00000000- OFFFFFFF
Bank 0 Registers 1024 10000000- 100000FF
Bank 1 Registers 1024 10001000- 100010FF
Bank 2 Registers 1024 10002000- 100020FF
Bank 3 Registers 1024 10003000- 100030FF
Channelizer DPRAM 128K 10020000- 1003FFFF
E1/T1 Framer O 256 14002000- 140021FF
E1/T1 Framer 1 256 14002800- 140029FF
EL1/T1 Framer 2 256 14003000- 140031FF
E1/T1 Framer 3 256 14003800- 140039FF
TDM Control RAM 1024 18000000- 18001FFF
Flash 16M 1FC00000- 1FDFFFFF
smPCl Bridge Config Space 256 30003100- 300031FF
Module A Config Space 256 30003200- 300032FF
Module B Config Space 256 30003300- 300033FF
Module A Mem Space 32M 40000000- 5FFFFFFF
Module B Mem Space 32M 60000000- 7FFFFFFF
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4.2.2 Logical Address
This section describes how the DPT5/6 resources are mapped on the logical Chronus bus.

Table 3b: Chronus Logical Map

Peripheral Size KsegO (cached, Ksegl (uncached,
(bytes) unmapped) unmapped)
SDRAM 16M 80000000- 8FFFFFFF A0000000- AFFFFFFF
Bank 0 Registers 1024 90000000- 90000FFF BO000000- BOOOOFFF
Bank 1 Registers 1024 90001000- 900010FF | B0001000- BOOO10FF
Bank 2 Registers 1024 90002000- 900020FF B0002000- BOO020FF
Bank 3 Registers 1024 90003000- 900030FF B0002000- BOO020FF
Channelizer DPRAM 128K 90020000- 9003FFFF B0020000- BOO3FFFF
E1/T1 Framer O 256 94002000- 940021FF B4002000- B40021FF
E1/T1 Framer 1 256 94002800- 940029FF | B4002800- B40029FF
E1/T1 Framer 2 256 94003000- 940031FF | B4003000- B40031FF
E1/T1 Framer 3 256 94003800- 940039FF | B4003800- B40039FF
TDM Control RAM 1024 98000000- 98001FFF | B8000000- B8OO1FFF
Flash 16M 9FC00000- 9FDFFFFF BFC00000- BFDFFFFF
smPCI Bridge Config 256
Space TBD TBD
Module A Config Space 256 TBD TBD
Module B Config Space 256 TBD TBD
Module A Mem Space 32M TBD TBD
Module B Mem Space 32M TBD TBD
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4.3 smPCIl Module

This section describes how the DPT5/6 resources are mapped from the viewpoint of the CAC smPCl
Modules.

Table 3c: Module Map

Peripheral Size (bytes) Address
SDRAM 16M 40000000- 4FFFFFFF
Bank 0 Registers 1024 TBD
Bank 1 Registers 1024 TBD
Bank 2 Registers 1024 TBD
Bank 3 Registers 1024 TBD
smPCI Bridge Config Space 256 TBD
Module A Config Space 256 TBD
Module B Config Space 256 TBD
Channelizer DPRAM 128K TBD
E1/T1 Framer O 256 TBD
E1/T1 Framer 1 256 TBD
E1/T1 Framer 2 256 TBD
E1/T1 Framer 3 256 TBD
TDM Control RAM 1024 TBD
Flash 16M TBD
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4.4 Host to smPCl Mapping

This section describes how Host PCI bus addresses are translated to Chronus bus and smPCI bus
addresses for selected smPCl access types. There are three smPCI configuration spaces: the
smPCI Bridge, Module A, and Module B. All three spaces are accessed via BAR 0, using offsets of
0x3100, 0x3200 and 0x3300, respectively. The Host Bridge FPGA translates the Host PCI address
offset into a Chronus physical address as follows:

Table 4a: Host to smPCI Config Space Address Translation

Chronus Address Value

a[31:28] 0011
01000* for smPCI bridge config space
a[27:23] 00010* for smPCI Mod A config space
00001* for smPCI Mod B config space

a[22:8] All 0's

a[7:2] Copied from host PCI AD[7:2]
a[1:0] All 0’'s

*Note that a26, a24 and a23 are used is IDSELs on the smPCI bus for these spaces. The smPCI
address is formed by replacing the upper 4 bits with 0's and passing the rest of the address bits
through.

The memory spaces for the two smPCIl modules are accessed via BARs 3 and 4, respectively.
BARs 3 and 4 are given a 32 Mbyte space on the Host PCI bus. Therefore, to access module
memory space beyond 32 Mbytes, a 4-bit translation register for each module is provided to select
one of sixteen 32-Mbyte sections of the module memory space. The table below shows how the
Chronus address is formed.

Table 4b: Host to smPCIl Memory Space Address Translation

Chronus Address Value
010 for Mod A
A[31:29]
011 for Mod B
A[28:25] Copied from the translation register
Al24:2] Copied from host PCI AD[24:2]
A[1:0] All 0’'s

The smPCI address is formed by replacing the upper 4 bits with 6 (for Mod A) or 8 (for Mod B) and
passing the rest of the address bits through.
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The table below shows some examples of the address translations from Host to smPCI buses. Key
bits are bolded.

Table 4c: Host to smPCI Addressing

Host
BAR

Access Type/
Host Offset

Chronus Address

SmPCI Address

SmPCI Bridge Cfg Space
XXXX XXXX XXXX XXXX

0011 0001 aaaa aaxx

0011 0100 0000 0000
0000 0000 hhhh hh0O

0000 cccce cecece cecee

ccee cecce cece cc00

SmPCI Mod A Cfg Space
XXXX XXXX XXXX XXXX

0011 0010 aaaa aaxx

0011 0001 0000 0000
0000 0000 hhhh hh0O

0000 cccce cecec ceece

ccee cecce cece cc00

SmPCI Mod B Cfg Space
XXXX XXXX XXXX XXXX

0011 0011 aaaa aaxx

0011 0000 1000 0000
0000 0000 hhhh hh0O

0000 cccce cecee ceee

ccee cecce cece cc00

SmPCI Mod A Mem Space
XXXX XXXa aaaa aaaa

aaaa aaaa aaaa aaxx

010r rrrh hhhh hhhh
hhhh hhhh hhhh hh00

0110 cccce ceec cece

ccee ceccc cece cc00

SmPCI Mod B Mem Space
XXXX XXXa aaaa aaaa

aaaa aaaa aaaa aaxx

011r rrrh hhhh hhhh
hhhh hhhh hhhh hh0O

1000 cccc cccece ceccce

ccee cecce cece cc00

1. a = address bit, x = don't care bit
2. h = copied from Host address, ¢ = copied from Chronus address

3. r = copied from the translation register for that module. The field select one of 16 32Mbyte
sections of the module memory (for those modules with a memory space greater than 32
Mbytes). See Section 5.3.4.

The table below summarizes the address translations (for rrrr = 0).

Table 4d: Host to smPCI Address Translation Summary

SZT_\E Host Offset Chronus Address SmPCI Address
0 0x31xx 0x340000xx 0x040000xx
0 0x32xx 0x310000xx 0x010000xx
0 0x33xx 0x308000xx 0x008000xx
3 0x01234567 0x41234567 0x61234567
4 0x01234567 0x61234567 0x81234567
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5. Control Registers

DPT5/6 Hardware Reference

5.1 Bank 0 Registers (formerly “Host FPGA Registers”)

The Bank O Registers start in Bar 0 at offset 0x0000 and are as follows. Shaded cells indicate new
registers for DPT5/6.

Table 5: Bank O Registers

Offset 0 4 8 C

0x00

0x10

0x20

0x30 Set IRQ Clear IRQ Set IRQ Mask Clear IRQ Mask
0x40 JTAG Ctrl Arbiter Control Clock Synth Ctrl Hardware Ctrl
0x50 L1 Rx Citrl Rx Frame Cnt L1 Tx Citrl Tx Frame Cnt
0x60 DMA Citrl DMA Address DMA Test Data DMA Cnt
0x70 Hardware Ctrl 2 L1 Timing Citrl COMET I/F Ctrl

0x80

0x90 Freq Cntr Ctrl Freq O Freq 1 Freq 2
0xAO0 12C Citrl I12C Data I2C Status

0xBO

0xCO0 Misc Status

0xDO

OxEO

0xFO DPT5/6 ID Rev Code

Created on 1/14/2009 2:35 PM
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5.1.1 Set IRQ (0x30), Clear IRQ (0x34)

DPT5/6 Hardware Reference

This pair of 32-bit registers is used to control and monitor interrupts to the host and to the Chronus.

Writing a ‘1’ to any writable bits in the SET IRQ register will set those bits. Writing a ‘1’ to any
writable bits in the CLR IRQ register will clear those bits. Zeros written to either register have no
effect. This behavior eliminates problems arising from collisions of read-modify-write operations

initiated by multiple processes. Reading either register will give the same interrupt status. Bits are
assigned as follows:

Table 8: Set IRQ/Clear IRQ Register

Bit(s) Write Read Notes
31:16 Reserved 0
15:12 Reserved Tx IRQ 1 = asserted
11:8 Reserved Rx IRQ 1 = asserted
7 Reserved Chronus INT2 1 = asserted
6 Reserved Chronus INT3 1 = asserted
5 Reserved NMI Status 1 = asserted
4 Reserved Reset IRQ 1 = asserted
3:2 IRQ to Host IRQ to Host 1 = asserted
1.0 IRQ to Chronus IRQ to Chronus 1 = asserted
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5.1.2 Set IRQ Mask (0x38), Clear IRQ Mask (0x3C)

This pair of 32-bit registers is used to control interrupt masks. Writing a ‘1’ to any writable bits in
the SET IRQ MASK register will set those bits. Writing a ‘1’ to any writable bits in the CLR IRQ

MASK register will clear those bits. Zeros written to either register have no effect. This behavior
eliminates problems arising from collisions of read-modify-write operations initiated by multiple

DPT5/6 Hardware Reference

processes. Reading either register will give the same interrupt mask. Bits are assigned as follows:

Table 9: Set IRQ Mask/Clear IRQ Mask Register

Bit(s) Write Read Notes
31:17 Reserved 0
16 PCI Int Disable PCI Int Disable 1 = disabled
15:13 Reserved 0
12 Tx IRQ Mask Tx IRQ Mask 1 = enabled
11:8 Rx IRQ Mask Rx IRQ Mask 1 = enabled
7 Enable Chronus Enable Chronus 1 = enabled
INT2 to Host INT2 to Host
6 Enable Chronus Enable Chronus 1 = enabled
INT3 to Host INT3 to Host
5 Reserved 0
4 Reset IRQ Reset IRQ 1 = enabled
3:2 IRQ to Host IRQ to Host 1 = enabled
1:0 IRQ to Chronus IRQ to Chronus 1 = enabled

Created on 1/14/2009 2:35 PM
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5.1.3 JTAG Control (0x40)

DPT5/6 Hardware Reference

This 32-bit register provides control for the DPT5/6 JTAG chain. See Section 11.

Table 10: JTAG Control Register

Bit(s) Write Read Notes
31:11 Reserved 0
10 Reserved JTAG Cable 1 = JTAG cable is connected
9 JTAG OE JTAG OE 1 = enabled
8 Reserved TDO JTAG TDO
7 Busy Busy 1 =JTAG is busy
. Auto Tk Auto oK 1 = Auto TCK Mode
5 EECS EECS Selects DPT5/6 EEPROM
4 TMS T™MS Selects DPT5/6 JTAG Chain
3 TMSA TMSA Selects SmPCI Module A JTAG Chain
2 TMSB TMSB Selects SmPCI Module B JTAG Chain
1 TCK TCK JTAG TCK
0 TDI TDI JTAG TDI

This register also allows control of the DPT5/6 serial EEPROM, which is not a JTAG device, but

shares some of the control signals.
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5.1.4 Arbiter Control (0x44)

This 32-bit register controls the MIPS bus arbiter.

Table 1l1a: Arbiter Control Register

Bit(s) Write Read Notes
319 Reserved 0
8 Delay Enable Delay Enable 0=no delay, 1=delay
7-0 Delay Time Delay Time Arbiter delay time = (N+1)*15ns

5.1.5 Clock Synthesizer Control (0x48)

This 32-bit register no longer configures the clock synthesizer, which is now on the JTAG bus. It
still contains two status bits.

Table 11b: Clock Synthesizer Control Register

Bit(s) Write Read Notes
31:8 Reserved 0
7 Flashup Flag Flashup Flag 1 = flashed
6 Init Flag Init Flag 1 = Initd
5-0 Reserved 0
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5.1.6 Hardware Control (0x4C)

This 32-bit register is used to control a variety of functions.

Table 12: Hardware Control Register

DPT5/6 Hardware Reference

Bit(s) Write Read Notes
31 Rsvd 1 1 = Has reg lock
30 Rsvd 0 Always 0
29:26 Rsvd 0
25:24 Reg Access Lock Reg Access Lock 1)
23:20 Module A Translate Module A Translate 2
19:16 Module B Translate Module B Translate 2
15 Flash Write Enable Flash Write Enable 1 = enabled
14 Disable Refresh Disable Refresh 1 = disabled
13 Deassert Reset Deassert Reset 0 = asserted
12 Deassert Cold Reset Deassert Cold Reset 0 = asserted
11 Deassert Local PCI reset Deassert Local PCI reset 0 = asserted
10 MUXBT Hi-Z MUXBT Hi-Z 1=Hi-z
9 LED LED 0=0n
8 Flash Sync Mode Flash Sync Mode 1 =sync
7 BERR enable BERR enable 1 = enabled
6 MUXBTCLK Hi-Z MUXBTCLK Hi-Z 1=Hi-z
5 NMI enable NMI enable 1 = enabled
4 Rev 0 Mode Rev 0 Mode 0=Rev0, 1 = Rev2
3 Rsvd 0
2 Rsvd DMA FIFO not full 0 = DMA FIFO full
1 Rsvd DMA busy 1 = DMA busy
0 Rsvd DMA armed 1 = DMA armed
Notes:

@ A process wishing to access this register checks that this field is 0. If so, it writes a
non-zero value, thus keeping other processes from accessing it. When the process is
finished it writes a zero back to it, freeing it for the next process.

2 For the case where modules have a space larger than the 32M BAR3/BAR4 space,

these four bit fields select one of up to 16 32M pieces of that space.
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5.1.7 E1/T1 Rx Control (0x50)

This 32-bit register is used to control the E1/T1 receive functions.

Table 13: E1/T1 Rx Control Register

DPT5/6 Hardware Reference

Bit(s) Write Read Notes
31:28 Clear Rx Bank IRQ Rx Bank IRQ Self-clearing (1)
27:24 Reserved Rx Bank Active Bank (1)
23:20 Reserved Rx Overflow 1 = overflow (1)
19:16 Reserved 0
15:8 Frames per buffer-1 Frames per buffer-1

7 Test Pattern Test Pattern Do not use

6 Unframed Operaion Unframed Operaion 1 = unframed

5 Reserved 0

4 Rx BP rate Rx BP rate 0=2.048, 1=1.544

3:0 Rx Enable Rx Enable 1 =enabled (1)
Notes:

1) These are four bit fields where the LSB corresponds to Framer A and the LSB

corresponds to Framer D
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5.1.8 E1/T1 Rx Frame Counter (0x54)

This 32-bit register is used to read the E1/T1 frame counters.

Table 13: E1/T1 Rx Control Register

Bit(s) Write Read Notes
31:24 COMET 0 Frame Cnt COMET 0 Frame Cnt 1
23-16 COMET 1 Frame Cnt COMET 1 Frame Cnt 1
15-8 COMET 2 Frame Cnt COMET 2 Frame Cnt 1
7-0 COMET 3 Frame Cnt COMET 3 Frame Cnt 1
Notes:
1) thd
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5.1.9 E1/T1 Tx Control (0x58)

This 32-bit register is used to control the E1/T1 transmit functions.

Table 14: E1/T1 Tx Control Register

Bit(s) Write Read Notes
31:28 Clear Tx Bank IRQ Tx Bank IRQ Self-clearing (1)
27:24 Reserved Tx Bank Active Bank (1)
23:20 Reserved Tx Underflow 1 = overflow (1)
19:16 Reserved OxE
15:8 Reserved 0
7 Reserved 0
6 Tx Clock Select Tx Clock Select 0=Local-based,
1=TDM-based
5 Reserved 0
4 Reserved 0
3:0 Tx Enable Tx Enable 1 =enabled (1)
Notes:
1) These are four bit fields where the LSB corresponds to Framer A and the LSB
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5.1.10 E1/T1 Tx Frame Counter (0x5C)

This 32-bit register is used to read the E1/T1 frame counters.

Table 13: E1/T1 Rx Control Register

Bit(s) Write Read Notes
31:24 COMET 0 Frame Cnt COMET 0 Frame Cnt 1
23-16 COMET 1 Frame Cnt COMET 1 Frame Cnt 1
15-8 COMET 2 Frame Cnt COMET 2 Frame Cnt 1
7-0 COMET 3 Frame Cnt COMET 3 Frame Cnt 1
Notes:
1) thd
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5.1.11 DMA Control (0x60)

Th