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MSC8101 Packet Telephony Farm

Card (MSC8101PFC)

The MSC8101 DSP subsystem on the M SC8101 packet
telephony farm card (M SC8101PFC) performs the signal
processing functions for voice, fax, and modem data
applications. The heart of the DSP subsystem is the Freescale
StarCore™-based MCS8101 DSP device. Typical functions
performedon the farm card include voice compression, DTMF
detection, voice activity detection, echo cancellation, silence
suppression, as well as modem and fax data modulation and
demodul ation.

Figure 1 shows the major devices on the M SC8101PFC card.
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Figure 1. MSC8101PFC Card
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et Telephony Development Kit

1 Packet Telephony Development Kit

The Packet Telephony Development Kit (PDK) is a platform for evaluating and devel oping voiceover packet
applications. The PDK has an MPC8260 host network processor that runs Linus, StarCore™ DSP resource cards
that run DSP code, and a Public Switched Telephone Network (PSTN) card with interfaces such as E1/T1 and
analog telephone lines (see Figure 2).
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Figure 2. Components of the Packet Telephony Development Kit (PTK)

The documentation for the kit componentsis listed in Table 1.

Table 1. PTK Components and Their Associated Documents

Component Document Document ID
Baseboard Packet Development Kit Baseboard Hardware User's Guide | PTKITBASEUG
MPC8260 Control MPC8260 PowerQUICC II™ Family Reference Manual MPC8260UM
Processor (Available at the website listed on the back page of this

document.)
PSTN Card Packet Development Kit PSTN Card User’s Guide PTKITPSTNUG
StarCore DSP » MSCB8102 Packet Telephony Farm Card (MSC8102PFC) PTKIT8101UG
Resource Daughtercard User's Guide

» MSCB8101 Packet Telephony Farm Card (MSC8101PFC) PTKIT8102UG
User's Guide

MSC8101 Processor MSC8101 Reference Manual and other MSC8101 MSC8101RM
documentation are located at the web site listed on the back
page of this user’s guide.

Software Packet Telephony Development Kit Software User's Guide PTKITSOFTUG

CAUTION:  ThePacket Telephony Development Kit includes open-construction printed circuit boards
that contain static-sensitive components. These boards are subject to damage from
electrostatic discharge (ESD). To prevent such damage, you must use static-safe work
surfaces and grounding straps, as defined in ANSI/EOS/ESD S6.1 and ANSI/EOS/ESD
SA.1. All handling of these boards must be in accordance with ANSI/EAI 625.

MSC8101 Packet Telephony Farm Card (MSC8101PFC), Rev. 1
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Getting Started With the MSC8101PFC

2 Getting Started With the MSC8101PFC

First, unpack the equipment from the shipping carton. Refer to the packing list and verify that al items are present.
Save the packing material for storing and reshipping the equipment. If the shipping carton is damaged upon receipt,
request the carrier’s agent to be present during unpacking and inspection of equipment.

CAUTION:  Avoid touching areas of integrated circuitry; static discharge can damage circuits.

Most systems have an MSC8101PFC card already attached to the baseboard. If you have purchased an
MSC8101PFC card separately, you must plug it in. The M SC8101PFC card cannot operate as a stand-alone unit.

The procedure for bringing up the MSC8101PFC is as follows:
1. Ensure that the PDK baseboard power supply is turned OFF.
Ensure that the stands off are connected to the M SC8101PFC card.
Gently connect the MSC8101PFC card PTMC connectors to the PDK baseboard.
Twist and tighten the M SC8101PFC card stands off to baseboard.
Ensure that the MSC8101PFC card is properly placed on top of the PDK baseboard.
Ensure that the PDK baseboard T3 is populated to supply 1.6V to the MSC8101PFC card.
The power supply can now be turned ON.

N o a M w N

3 MSC8101PFC Hardware Components

The main hardware components of the M SC8101PFC are an MSC8101 processor, a field-programmable gate array
(FPGA), an SDRAM, JTAG, clocks, and a DSP card connector.

3.1 MSC8101 Processor

The MSCB8101 processor integrates on a single device the high-performance StarCore™ SC140 four-ALU DSP
core along with 512 KB of internal memory, a communications processor module (CPM), a 64-bit 60x-compatible
system bus and many other features (see Figure 3). The MSC8101 processor can execute up to four multiply-
accumulate (MAC) operationsin asingle clock cycle. The MSC8101 CPM is a 32-bit RISC-based
communications protocol engine that can network to Time-Division Multiplexed (TDM) highways, Ethernet, and
Asynchronous Transfer Mode (ATM) backbones. The large internal memory, 512 KB, reduces the need for
external program and data memories. The MSC8101 device offers 1500 MMACS performance using an internal
300 MHz clock with a1.6 V core and independent 3.3 V input/output (1/0).

MSC8101 Packet Telephony Farm Card (MSC8101PFC), Rev. 1
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Figure 3. MSC8101 Block diagram

The FPGA (XC2S30-PQ208) handles bus transactions between the host (MPC8260) and the DSP farm, buffersthe
host interface, implements the logic needed to select between DSPs, and controls DSP reset. FPGA softwareis
available as part of the PDK software suite.! Figure 4 shows an overview of all signals and devices that connect to
the FPGA.

1. For adescription of FPGA firmware, see the Packet Telephony Development Kit (PDK) Software User’'s Guide.

MSC8101 Packet Telephony Farm Card (MSC8101PFC), Rev. 1
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Figure 4. Device and Signals that Connect to FPGA

3.3 SDRAM

The KM432S2030C isan 8 MB Samsung SDRAM that resides on the system bus of each MSC8101. There are six
identical SDRAMSs, and each is programmed viaits affiliate M SC8101 SDRAM memory controller. Table 2 shows
the SDRAM signals on the MSC8101 side and SDRAM side. Table 3 lists the SDRAM Base and Option Register
settings.

Table 2. SDRAM Signals

MSC8101 Signals KM432S2030C Signals
CS[2] cs
PSDRAS RAS
PSDCAS CAS
D[0-31] DQ[0-31]
A[29-20] A[0-9]
PSDWE WE
PSDA10 A10/AP
PSDDQM[0-3] DQM[0-3]
BNKSEL2 BAO
BNKSEL1 BA1l
DSP_SDRAM_CLK CLK

Table 3. SDRAM Option and Base Registers

Register Value

SDRAM Base Register (BR2) 0x20001841
SDRAM Option Register (OR2) 0xFF803280

MSC8101 Packet Telephony Farm Card (MSC8101PFC), Rev. 1
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Perform the following steps to initialize each of the six identical SDRAMs:
Program the Base register (BR2) and the option register(OR2) as well MPTPR and L SRT with the fol-

1.

10.

lowing values:

LSRT = 0x13

MPTPR = 0x2100

BR2 =0x20001841

OR2 = 0xFF803280

Program the SDRAM PSDMR register to precharge al banks:
PSDMR = 0xC2849312

Write to a byte of memory in SDRAM

Program the SDRAM PSDMR registers to issue eight refreshes:

PSDMR = OxAA849312

Write to a byte of memory in SDRAM for every refresh:
0x20000020 = 0x0

Program the PSDRM register to Program mode register:
PSDMR = 0x8A 849312

Write eight bytes of memory in SDRAM:

0x20000000 = 0x0
0x20000000 = 0x0
0x20000000 = 0x0
0x20000000 = 0x0
0x20000000 = 0x0
0x20000000 = 0x0
0x20000000 = 0x0
0x20000000 = 0x0

Program the LSDRAM register to operate in Normal mode:
PSDMR = 0x9A 849312

Write to a byte of memory in SDRAM:

0x2000008C = 0x0

Finish Initiaization:

PSDMR = 0xC2849312

OR2 = 0xFF803280

BR2 = 0x20001841

PSDMR = 0xC2849312
PSRT = 0x13

MSC8101 Packet Telephony Farm Card (MSC8101PFC), Rev. 1
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3.4 Power

The MSC8101PFC card gets power from the baseboard. The baseboard provides 3.3 V for 1/O power, 1.6 V for the
MSC8101 DSP core supply, and 2.5 V for the FPGA core supply. Ensure that T3 on the PDK baseboard is
populated to supply 1.6 V to the MSC8101PFC card and that J32 on the baseboard has no shunt.

3.5 JTAG Test Access Port (TAP)
This section discusses the configurations for both the DSP and the FPGA JTAG signals.

3.5.1 DSP JTAG TAP Signals

All DSP devices share acommon JTAG TAP header (J4) on the MSC8101PFC card. The header JTAG signals can
be used in various configurations. Table 4 shows the configurations for two groups of signals that can be
configured for the J4 (JTAG header).

Table 4. JTAG Signals

Header JTAG Signals (DEfSaE&]Tcﬁﬁf%iS rnaa;lizn) U(ggﬁgnfzﬂﬁ; rsaltglgil)s
Local TRST DSP_TRST PMC_TRST
Local TCK DSP_TCK PMC_TCK
Local TMS DSP_TMS PMC_TMS
Local TDO DSP_TDO PMC_TDO
Local TDI DSP_TDI PMC_TDI

Currently, the unify JTAG chain is not configured for operation, but you can unify the MSC8101PFC DSP JTAG
chain and baseboard JTAG chain by populating the R229, R230, R232, R234, and R236 resistors on the
MSC8101PFC card. Theseresistors are currently depopulated. To unify the JTAG chain between the
MSC8101PFC card and the baseboard, the configuration settings in the MSC8101PFC card must match the
MSC8101 JTAG chain in Figure 5 and the hardware connectionsin Figure 6. You are advised to adjust J6
(baseboard JTAG chain) to include the DSP card in the baseboard JTAG chain. The schematics also show resistors
that can be populated and depopulated to cut DSPs out of the scan chain.

Note: The baseboard JTAG chain must be configured to add the PSTN JTAG with the baseboard JTAG
chain. Refer to the baseboard user’s manual for details on the JTAG chain configuration.

DSP1_TDI
=", 1| | TDO DI | [ TDO TD!

TDO

DSP6_TDO | TD!I |

«— {100 [TDO 00| [TDO TDO

A

Figure 5. MSC8101PFC JTAG Chain

MSC8101 Packet Telephony Farm Card (MSC8101PFC), Rev. 1
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Figure 6. Unifying MSC8101PFC and Baseboard JTAG Chain

3.5.2 FPGA JTAG Signals

The JTAG signals are listed in Table 5. These signals to the header J6 (FPGA JTAG header) can be used to
program and debug the PFGA with the Xilinx wiggler. Under normal operation, the host processor programs the
FPGA.

Table 5. FPGA Programming Header Signals

FPGA Header Signals FPGA Signals
FPGA_TCK TCK
FPGA_TMS TMS
FPGA_TDO TDO
FPGA_TDI TDI
FPGA_CCLK CCLK
FPGA_DONE I/O, DIN, DO
FPGA_DIN PROGRAM
FPAG_PROGRAM DONE

3.6 Clocks

All DSP devices and FPGA on the M SC8101PFC card have one clock source. A crystal oscillator isfed into
IDTCSPF2510C (a buffer device) that generates six output clocks. Table 6 summarizes the input and output clocks

of the MSC8101PFC card.

MSC8101 Packet Telephony Farm Card (MSC8101PFC), Rev. 1
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MSC8101PFC Hardware Components

Table 6. FPGA Programming Header Signals

Input Source Output Source

55 MHz Source DSP1 CLK
DSP2_CLK
DSP3_CLK
DSP4_CLK
DSP5_CLK
DSP6_CLK
FPGA_CLK

All SDRAM clocks are fed from their affiliate M SC8101 cLKOUT. The M SC8101 processor has input and output
clock sources. The MSC8101 clock sourceisfed from the IDTCSPF2510C (clock buffer) and the M SC8101 output
CLK isfed into SDRAM input CLK. See Figure 7.

DSPxCLK is fed into each MSC8101 CLKOUT is fed into
MSC8101 CLKIN SDRAM CLK
, MSC8101 1 I SDRAM 1 |
MSC8101 2 ! SDRAM 2 |
MSC8101 3 ! » SDRAM 3 |
B | + . |
— MSC8101 6 — SDRAM 6

Figure 7. MSC8101 CLKIN and CLKOUT

3.7 DSP Card Connector

There are five PTMC connectors on the MSC8101PFC card. Each PTM C connector enables services between the
baseboard and the MSC8101PFC card. PTMC P2 carries HDI signals, P3 carries TDM signals, P4 carriesUTOPIA
signals, P5 carries MII signals, and P1 carries FPGA signals. Refer to Figure 8 for the locations of the PTMC
connectors on the M SC8101PFC card.

Note: The 8101PFC card must be connected to the baseboard PTMC connectors so that these signals can
be carried to/from the baseboard. The power to the baseboard must be turned ON.

MSC8101 Packet Telephony Farm Card (MSC8101PFC), Rev. 1
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PS5

P3 P4

P1 P2

3.7.1 HDI Signals

The PTMC P2 connector carries and enables HDI 16 traffic between the MPC8260 and the M SC8101 DSPs. These
HDI16 signals are fed into the FPGA on the MSC8101PFC card, and the FPGA is programmed to handle these
signals and perform such operations as feeding MSC8101 with their HRCW from their host (MPC8260), for
example. Figure 9 shows the HDI116 path between the MPC8260 and the M SC8101PFC card. Table 7 liststhe

Figure 8. Baseboard PTMC Connector

PTMC P2 connector signals.
Baseboard MSC8101PFC Card
< HDI PTMC
HDI Connector
Signals
g « & Reset DSP 1 DSP 2
HDI
MPC8260 FPGA
HDI to
DSPs DSP 3 DSP 4
DSP 5 DSP 6
Figure 9. HDI16 Signals Path
Table 7. PTMC P2 Header
Pin Signal Pin Signal
1 PMC_HRESET 2 PMC_TRST
3 PMC_TMS 4 PMC_TDO
5 PMC_TDI 6 GND
7 GND 8 PMC_TCK
9 PMC_HDO 10 PMC_HA1

MSC8101 Packet Telephony Farm Card (MSC8101PFC), Rev. 1
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Table 7. PTMC P2 Header (Continued)

Pin Signal Pin Signal

11 PMC_HD1 12 Vee (3.3V)

13 DSP_RESET 14 PMC_HA2

15 Vee (3.3V) 16 PMC_HA3

17 PMC_HD2 18 GND

19 PMC_HD3 20 PMC_HRW

21 GND 22 PMC_HDS

23 PMC_HDA4 24 Vee (B.3V)

25 PMC_HD5 26 PMC_HDREQO
27 Vee (8.3V) 28 PMC_HDREQ1
29 PMC_HD6 30 GND

31 PMC_HD7 32 PMC_DSP_INT1
33 GND 34 PMC_HCS

35 PMC_HDS8 36 Vee (8.3V)

37 GND 38 TP1 (Test Point 1)
39 PMC_HD9 40 GND

41 Vee (B.3V) 42 PMC_HOST_INT1
43 PMC_HD10 44 GND

45 PMC_HD11 46 PMC_HOST_INT2
47 GND 48 PMC_HA_DSPO
49 PMC_HD12 50 Vee (8.3V)

51 PMC_HD13 52 PMC_HA_DSP1
53 Vee (3.3V) 54 PMC_HA_DSP2
55 PMC_HD14 56 GND

57 PMC_HD15 58 PMC_DONE_1
59 GND 60 PMC_DONE_2
61 PMC_HAO 62 Vee (8.3V)

63 GND 64 PMC_BUS_CLK

All DSPs and the FPGA register are part of the PDK memory map. The MPC8260 (which resides on the PDK

baseboard) can access these modules of the M SC8101PFC card using MPC8260 chip select 7. Table 8 shows the
HDI16 Base and Option Register settings, and Table 9 shows the UPM programming.

MSC8101 Packet Telephony Farm Card (MSC8101PFC), Rev. 1
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Table 8. HDI16 Option and Base Registers

Registers Values
BR7 (HDI16 Base Register) 0xF9001081
ORY7 (HDI16 Option Register) OxFFE00104

Table 9. HDI16 UPM Programming

Operations Instructions

MBMR = 0x90000000
MDR = OxOFFFBCO00
MDR = OxOFFF7CO00
MDR = Ox1FFFFCO05

MBMR = 0x90000018
MDR = OXxCFFFF000
Single Write MDR = OxOFFF3000
MDR = OxOFFF0000
MDR = Ox1FFFF005

Run MBMR = 0x80000000

Single Read

Note: You are not required to program the HDI16 since it is already programmed before it is shipped to
customers.

3.7.2 TDM Signals

PTMC P3 carries TDM signalsto DSP 3 and DSP 6. This PTMC connector is very important because it enables
data streams to be processed in the M SC8101PFC card and then sent either to the outside world via the H.100
connector in the baseboard or to the PSTN card (if it is connected). The DSP TDM ports are bused as shown in
Table 10.

Table 10. PTMC P3 Header

DSP DSP TDMA DSP TDMB
1 TDM1 TDM2
2 TDM1 TDM2
3 TDM1 TDM2
4 TDM2 TDM1
5 TDM2 TDM1
6 TDM2 TDM1

Refer to Figure 10 for the TDM path between the baseboard and the M SC8101PFC card. Table 11 liststhe PTMC
P3 signals.

MSC8101 Packet Telephony Farm Card (MSC8101PFC), Rev. 1
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Baseboard MSC8101PFC Card
DSP 1 DSP 2 DSP 3
TDM PTMC
Connector
MPC8260
DSP 4 DSP 5 DSP 6
Figure 10. TDM Signal Path
Table 11. PTMC P3 Header

Pin Signal Pin Signal
1 NC 2 GND
3 GND 4 NC
5 NC 6 NC
7 NC 8 GND
9 NC 10 NC
11 NC 12 NC
13 NC 14 GND
15 GND 16 NC
17 CT_FRAM_A 18 NC
19 NC 20 GND
21 NC 22 NC
23 NC 24 NC
25 CT_C8_A 26 GND
27 GND 28 NC
29 NC 30 NC
31 NC 32 GND
33 GND 34 NC
35 NC 36 NC
37 NC 38 GND
39 NC 40 NC
41 NC 42 NC

MSC8101 Packet Telephony Farm Card (MSC8101PFC), Rev. 1

Freescale Semiconductor
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Table 11. PTMC P3 Header (Continued)

Pin Signal Pin Signal

43 NC 44 GND

45 GND 46 NC

47 NC 48 NC

49 NC 50 NC

51 GND 52 NC

53 NC 54 NC

55 NC 56 GND

57 NC 58 NC

59 TDM1_TX_DATA 60 TDM1_RX_DATA
61 TDMO_TX_DATA 62 GND

63 GND 64 TDMO_RX_DATA

3.7.3 UTOPIA Signals

The PTM C P4 connector carries UTOPIA signalsto al DSPs on the M SC8101PFC card. The PTMC P4 does not
connect to the FPGA. Table 12 lists the PTMC P4 connector signals. Figure 11 shows the UTOPIA path between
the MSC8101PFC card and baseboard.

Baseboard MSC8101PFC Card
DSP 1 DSP 2
UTOPIA PTMC
< > Connector
MPC8260 UTOPIA DSP 3 DSP 4
Path
DSP 5 DSP 6
Figure 11. UTOPIA Path Between the Baseboard and MSC8101PFC Card
Table 12. PTMC P4 Header

Pin Signal Pin Signal

1 UTP_TXSOC 2 GND

3 GND 4 UTP_RXADR4

5 UTP_TXCLAV 6 UTP_TXADR4

MSC8101 Packet Telephony Farm Card (MSC8101PFC), Rev. 1
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Table 12. PTMC P4 Header (Continued)

Pin Signal Pin Signal

7 UTP_RXADRS3 8 GND

9 NC 10 GND

11 GND 12 NC

13 NC 14 GND

15 GND 16 UTP_RXENB
17 UTP_TXADR3 18 UTP_RXCLAV
19 UTP_TXADR2 20 GND

21 NC 22 UTP_TXENB
23 GND 24 UTP_RXADR2
25 UTP_TXCLK 26 GND

27 GND 28 UTP_RXADR1
29 UTP_TXADRO 30 UTP_TXADR1
31 UTP_TXPRTY 32 GND

33 GND 34 UTP_RXADRO
35 UTP_TXD7 36 UTP_RXPRTY
37 UTP_RXD6 38 GND

39 NC 40 UTP_RXD7
41 GND 42 UTP_RXD6
43 UTP_RXCLK 44 GND

45 GND 46 UTP_RXD5
47 UTP_TXD5 48 UTP_RXD4
49 UTP_RXD4 50 GND

51 GND 52 UTP_RXD3
53 UTP_TXD3 54 UTP_RXD2
55 UTP_RXD2 56 GND

57 PQ2_I2C_SDA 58 UTP_RXD1
59 UTP_TXD1 60 UTP_RXDO
61 UTP_RXDO 62 GND

63 GND 64 UTP_RXSOC

MSC8101 Packet Telephony Farm Card (MSC8101PFC), Rev. 1
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3.7.4 Ethernet MIl Signals

The PTM C P5 connector carries Ethernet Media-1ndependent Interface (M11) signalsto DSP 1 and the FPGA on

the M SC8101PFC card. DSP1 can use MII signalsto receive and transmit Ethernet packets using the Ethernet PHY
in the baseboard, for example. Figur e 12 shows the data path between the MSC8101PFC and the baseboard. Table
13 liststhe PTMC P5 connector signals.

Baseboard MSC8101PFC Card
P
H -- - > MIl PTMC
‘4 Connector
2
P MPC8260
H FPGA DSP1
Y |
1
Figure 12. MIl Path Between the MSC8101PFC Card PHY and the Baseboard
Table 13. PTMC P5 Header
Pin Signal Pin Signal
1 NC 2 Vee (1.6V)
3 NC 4 NC
5 NC 6 NC
7 NC 8 NC
9 Vee (1.6 V) 10 NC
11 Vee (1.6 V) 12 GND
13 NC 14 NC
15 NC 16 NC
17 NC 18 NC
19 GND 20 FPG_TCLK
21 FPG_TXDO 22 Vee (1.6 V)
23 FPG_TXD1 24 DSP_RXDV
25 FPG_TXD2 26 DSP_RXDO
27 FPG_TXD3 28 DSP_RXD1
29 Ve (1.6 V) 30 DSP_RXD2

MSC8101 Packet Telephony Farm Card (MSC8101PFC), Rev. 1
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Table 13. PTMC P5 Header (Continued)

Pin Signal Pin Signal

31 Vee (1.6 V) 32 GND

33 FPG_TXEN 34 DSP_RXD3
35 FPG_TXER 36 DSP_RXER
37 FPG_COL 38 DSP_CRS
39 GND 40 DSP_RCLK
41 DSP_TXDO 42 Ve (1.6 V)
43 DSP_TXD1 44 DSP_RXDV
45 DSP_TXD2 46 DSP_RXDO
47 DSP_TXD3 48 DSP_RXD1
49 Ve (1.6 V) 50 DSP_RXD2
51 Ve (1.6 V) 52 GND

53 DSP_TXEN 54 DSP_RXD3
55 DSP_TXER 56 DSP_RXER
57 DSP_COL 58 DSP_CRS
59 GND 60 DSP_RCLK
61 Ve (1.6 V) 62 GND

63 Ve (1.6 V) 64 DSP_TCLK

3.7.5 FPGA Signals

The PTM C P1 connector carries FPGA signal s between the baseboard and the M SC8101PFC card.

Table 14 lists the PTMC P1 signals.

Table 14. PTMC P1 Header

Pin Signal Pin Signal
1 Ve (2.5V) 2 FPGA_CCLK
3 GND 4 FPGA_DONE
5 Vee (2.5V) 6 FPGA_DIN
7 Vee (25V) 8 Vee (5.0V)
9 Vee (2.5V) 10 FPGA_PROGRAM
11 GND 12 Ve (2.5V)
13 NC 14 GND
15 GND 16 NC
17 Vee (25V) 18 Vee (5.0V)
19 Vee (3:3V) 20 Vee (25 V)

MSC8101 Packet Telephony Farm Card (MSC8101PFC), Rev. 1
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Table 14. PTMC P1 Header (Continued)

Pin Signal Pin Signal
21 Vee (25V) 22 NC

23 NC 24 GND

25 GND 26 NC

27 NC 28 NC

29 NC 30 Vee (5.0V)
31 NC 32 NC

33 NC 34 GND

35 GND 36 NC

37 NC 38 Vee (6.0V)
39 GND 40 NC

41 NC 42 NC

43 NC 44 GND

45 Vee 3:3V) 46 NC

47 NC 48 NC

49 NC 50 Ve (5.0V)
51 GND 52 NC

53 NC 54 NC

55 NC 56 GND

57 Vee 3:3V) 58 NC

59 NC 60 NC

61 NC 62 Vee (5.0V)
63 GND 64 NC

4 MSC8101PFC LEDs

Table 15 lists all the LEDsin MSC8101PFC card.

Table 15. LEDs in the MSC8101PFC Card

LED DSP Description
DSP1_LED1 DSP 1 LED illuminate green
DSP1 LED2 LED illuminate red
DSP2_LED DSP2 LED illuminate green
DSP3_LED DSP3 LED illuminate green
DSP4 _LED DSP4 LED illuminate green
DSP5_LED DSP5 LED illuminate green

MSC8101 Packet Telephony Farm Card (MSC8101PFC), Rev. 1
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Table 15. LEDs in the MSC8101PFC Card (Continued)

LED DSP Description
DSP6_LED DSP6 LED illuminate green
CPLD_LED CPLD LED illuminate green

5 Software Instructions

This section covers both the firmware implementation and the M SC8101 Hardware Reset Configuration Word
(HRCW).

5.1 Firmware Implementation

The memory map of the MSC8101PFC card is re-programmable as desired. Since it is a soft map, device address
can be moved about the map, as convenient. Table 16 lists the details of the memory map.

Table 16. MSC8101 Memory Map

Address Range Device Name Port Size

These addresses can

be accessed through the SC140 core.

00000000—0007FFFF Internal SRAM 64
00080000-00EFFDFF Empty Space
OOEFFEOO-OOEFFEFF EONCE Registers 16

00EFFFO0-00EFFFFF

Empty Space

0OOFO00000—00FOFFFF

SP Peripherals (QBus Bank | 64
0)

00F10000-00F7FFFF

Empty Space

0OF80000-00F807FF

Boot ROM (QBus Bank 1) 64

OOF80800-01EFFFF

Empty Space

01F00000-01FOFFFF DSP Peripherals (CS11) 64
01F10000-01FFFFFF Empty Space
02000000-0207FFFF Internal SRAM (CS10) 64

02080000—-146FFFFF

Empty Space

These addresses can

be accessed through the memory map.

F9000000-F913FFFF

MSC8101 System Bus 32
Memory and CPM5

F9140000-1FFFFFFF

Empty Space

20000000—-207FFFFF

SDRAM 32

20800000-FFFFFFFF

5.2 MSC8101 HRCW

After reset, the MSC8101 processor must fetch its Hardware Reset Configuration Word (HRCW) to configure its
bus, clocks, and so on. All MSC8101 devices fetch their Hard Reset Configuration Word (HRCW) from the host
MPC8260. All MSC8101 devices on the MSC8101PFC card have the same HRCW. The HRCW value for
MSC8101 rev A.2 silicon is 0x2580023E.

MSC8101 Packet Telephony Farm Card (MSC8101PFC), Rev. 1
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5.3 System Memory Map

The system memory map, shown in Table 17, is determined by the FPGA, which the baseboard programs when it
initializes the card. This system memory map is based on the default jumper settings of the M SC8101PFC and
baseboard. For details, see the Packet Telephony Development Kit Software User’s Guide (PTKITSOFTUG/D).

Table 17. System Memory Map Based on Default Jumper Settings

Register Offset Description
DSP1 0x00000 First Digital Signal Processor
ICR 0x00000 HDI16 Interface Control Register
CVR 0x00002 HDI16 Command Vector Register
ISR 0x00004 HDI16 Interface Status Register
TX/RX[0-3] 0x02000 HDI16 Transmit/Receive Data Registers
RSCFG[0-3] 0x04000 HDI16 Reset Configuration Registers
DSP2 0x08000 Second Digital Signal Processor
ICR 0x08000 HDI16 Interface Control Register
CVR 0x08002 HDI16 Command Vector Register
ISR 0x08004 HDI16 Interface Status Register
RX/TX[0-3] 0x0A000 HDI16 Transmit/Receive Data Registers
RSCFG[0-3] 0x0C000 HDI16 Reset Configuration Registers
DSP3 0x10000 Third Digital Signal Processor
ICR 0x10000 HDI16 Interface Control Register
CVR 0x10002 HDI16 Command Vector Register
ISR 0x10004 HDI16 Interface Status Register
RX/TX[0-3] 0x12000 HDI16 Transmit/Receive Data Registers
RSCFG[0-3] 0x14000 HDI16 Reset Configuration Registers
DSP4 0x18000 Fourth Digital Signal Processor
ICR 0x18000 HDI16 Interface Control Register
CVR 0x18002 HDI16 Command Vector Register
ISR 0x18004 HDI16 Interface Status Register
RX/TX[0-3] 0x1A000 HDI16 Transmit/Receive Data Registers
RSCFG[0-3] 0x1C000 HDI16 Reset Configuration Registers
DSP5 0x20000 Fifth Digital Signal Processor
ICR 0x20000 HDI16 Interface Control Register
CVR 0x20002 HDI16 Command Vector Register
ISR 0x20004 HDI16 Interface Status Register
RX/TX[0-3] 0x22000 HDI16 Transmit/Receive Data Registers
RSCFG[0-3] 0x24000 HDI16 Reset Configuration Registers
DSP6 0x28000 Sixth Digital Signal Processor
ICR 0x28000 HDI16 Interface Control Register
CVR 0x28002 HDI16 Command Vector Register
ISR 0x28004 HDI16 Interface Status Register
RX/TX[0-3] 0x2A000 HDI16 Transmit/Receive Data Registers
RSCFG[0-3] 0x2C000 HDI16 Reset Configuration Registers

MSC8101 Packet Telephony Farm Card (MSC8101PFC), Rev. 1

20

Freescale Semiconductor



Software Instructions

Table 17. System Memory Map Based on Default Jumper Settings (Continued)

Register Offset Description
DSP_DMA 0x30000 Mapped DSP Configured for DMA
ICR 0x30000 HDI16 Interface Control Register
CVR 0x30002 HDI16 Command Vector Register
ISR 0x30004 HDI16 Interface Status Register
RX/TX[0-3] 0x32000 HDI16 Transmit/Receive Data Registers
RSCFG[0-3] 0x34000 HDI16 Reset Configuration Registers
FPGA REGS 0x38000 FPGA Control and Status Registers
FPGA GCR 0x38000 FPGA General Control Register
FPGA RCR 0x38002 FPGA Reset Control Register
FPGA ICSR 0x38004 FPGA Interrupt Control and Status Register
FPGA IMR 0x38006 FPGA Interrupt Mask Register
FPGA RQSR 0x3A000 FPGA Request Status Register
FPGA TDAR 0x3A002 FPGA Transmit DMA Address Register
FPGA RDAR 0x3A004 FPGA Receive DMA Address Register
Unused 0x3A006 Unused address available in FPGA registers

5.4 FPGA Registers

The FPGA registers control FPGA functionality and signal routing. The unused bits control nothing, and attempts
to write to the unused bits are ignored. It is good programming practice to avoid setting unused bits because future
versions may apply meaning. Also, writesto read-only bits are ignored.

When the FPGA isfirst configured or reset, all register bits are cleared, except for the RCR, where every bit is set,
and the GCR[MCK] field. Also, the bits that report status continue to report the values provided by the DSP farm.

GCR General Control Register

Bit 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
‘ DHE ‘GDE‘ LED ‘ DFE ‘MCKl‘MCKZ‘MCKB‘ DDS ‘ — ‘ — ‘DHMG‘DHMS‘DHM4‘DHM3‘DHM2‘DHM1‘

TYPE RIW

RESET 0 0 0 0 1 1 1 0 0 0 0 0 o 0 0 o0

GCR controls the FPGA DMA hunt functionality and other special features.

MSC8101 Packet Telephony Farm Card (MSC8101PFC), Rev. 1
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Table 18. GCR Bit Descriptions

Name Reset Description
DHE 0 DMA Hunt Enable
0 Enables the DMA hunt machine that performs round-robin polling of the individual HRRQ

signals seeking a DSP that is ready to transfer data to the host. Set this bit to enable DMA hunt.
When a DSP is selected, the HRRQ signal is routed to the host receive DREQ, the DONE signal
is connected, and the DSP HDI16 registers are mapped into the DSP_DMA address space for
read cycles. The DMA hunt state machine then snoops the DONE signal from the DSP to
determine whether the DMA access is complete. When the data transfer completes, the DMA
hunt state machine writes the address of the DSP into the RDAR before returning to the polling

process.
GDE 0 GPIO DREQ Enable
1 Older versions of firmware for the MSC8101PFC override HTRQ and HRRQ using general-

purpose 1/O. Setting GDE supports this override. When this bit is set, GPIOO and GPIO1 are
OR-ed with HTRQ and HRRQ, respectively, for all DSP devices. Also, GPIO2, which is normally
used as DONE, is rerouted to the ICSR[IFD] field, replacing GPIO0. DONE is continuously
deasserted, regardless of the DMA hunt enable status.

LED 0 FPGA LED On/Off
2 Turns on the green light emitting diode (LED) next to the FPGA. When this bit is cleared, the
light is off.
DFE 0 DREQ Flip Enable
3 After the FPGA is configured or reset, DREQ1 is used for transmit and DREQ?2 is used for
receive. When this bit is set, the host transmit and receive DREQ input signals are reversed.
MCK][1-3] 1 DSP MODCK Value
4-6 Sets the MODCK value for the DSP farm. This value controls the DSP clocking mode and is set
to 0b001 after the FPGA is configured or reset.
DDS 0 DSP Dual Strobe
7 Sets the bus strobe mode to the DSP farm. The host always uses single-strobe bus mode, but

the FPGA converts the single-strobe bus mode to dual-strobe bus mode if this bit is set. When
DDS is cleared, the bus strobe signals pass through the FPGA without conversion.

DHM[1-6] 0 DMA Hunt Mask
10-15 When DMA hunt is enabled, individual DSP devices can be excluded from the polling process
by clearing the bit for the DSP.

RCR Reset Control Register

Bit 0 1 2 3 4 5 & 7 8 9 10 11 12 13 14 15
— ‘RSTG‘RSTS‘RST4‘RST3‘RST2‘RST1‘

TYPE RIW

RESET 1 1 01 1 1 1 1 1 1 1 1 1 1 1 1 1

RCR controls the HRESET input to each DSP. When a bit is cleared in this register, the corresponding DSP is put
into HRESET. Setting abit rel eases the HRESET for the DSP device unless the LOCAL_HRESET input to the FPGA is
asserted, in which case all DSP devices are placed into HRESET. Reading from this register provides the HRESET
status of each DSP. A cleared bit means that the corresponding DSP is in HRESET.

MSC8101 Packet Telephony Farm Card (MSC8101PFC), Rev. 1
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ICSR Interrupt Control and Status Register
Bit 0 1 2 3 4 5 & 7 8 9 10 11 12 13 14 15
‘ — ‘ — ‘ IFD6 ‘ IFD5 ‘ IFD4 ‘ IFD3 ‘ IFD2 ‘ IFD1 ‘ — ‘ — ‘ ITD6 ‘ ITD5 ‘ ITD4 ‘ ITD3 ‘ ITD2 ‘ ITD1 ‘
TYPE R RIW
RESET 0 o o o ©o0 o o o 0 ©O0O ©0o o0 0 0 0 o

ICSR reports the interrupt status from the DSP devices and can control interrupt commandsto individual DSP
devices.

Table 19. ICSR Bit Descriptions

Name Reset Description
IFD[1-6] 0 Interrupt From DSP
2-7 Shows the interrupt status from each DSP device. Normally, GPIOO from each DSP device

signals interrupts to the host. When the GCR[GDE] is set, GPIO2 signals interrupts from the
DSP farm. A global interrupt is issued to the host if any bits of the IFD field are set. The global
interrupt to the host is assigned to PMC host INT1. These interrupts can be masked by the
Interrupt Mask Register (IMR).

ITD[1-6] 0 Interrupt to DSP

10-15 Controls interrupts to each DSP device. When a bit in this field is set, an interrupt is issued to
the corresponding DSP device, unless the interrupt is masked. The software must set and clear
the bits in this field. The interrupts are mapped to DSP IRQ1.

IMR Interrupt Mask Register

Bit 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
‘ — ‘ — ‘MFD6‘MFD5‘MFD4‘MFD3‘MFD2‘MFD1‘ — ‘ — ‘MTD6‘MTDS‘MTD4‘MTD3‘MTDZ‘MTDl‘

TYPE R RIW

RESET 0 0 0 0 0 0 0 0 0 0 0 0 o 0 0 0

IMR masks interrupts to and from the DSP farm.

Table 20. IMR Bit Descriptions

Name Reset Description
MFD[1-6] 0 Mask From DSP
2-7 Individual interrupts from each DSP device can by masked by clearing bits in this register.
Setting a bit unmasks (enables) interrupts from the DSP device.
MTD[1-6] 0 Mask to DSP
10-15 Individual interrupts to each DSP device can be masked by clearing bits in this register.
Setting a bit unmasks (enables) interrupts to the DSP device issued via the ICSR.

MSC8101 Packet Telephony Farm Card (MSC8101PFC), Rev. 1
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RQSR Request Status Register

Bit 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
‘ — ‘ — ‘TRSG‘TRSS‘TRS4‘TRS3‘TRSZ‘TRSI‘ — ‘ — ‘RRSG‘RRSS‘RRS4‘RRS3‘RRSZ‘RRSI‘

TYPE R

RESET 0 0 0 0 0 0 0 0 0 0 0 0 o 0 0 0

RQSR shows the status of the HDI16 buffer status signals HTRQ and HRRQ for each DSP device.

Table 21. RQSR Bit Descriptions

Name Reset Description
TRS[1-6] 0 Transmit Request (HTRQ) Status
2-7 Contains the value of the HTRQ signal from each DSP device.
RRS[1-6] 0 Mask to DSP
10-15 Contains the value of the HRRQ signal from each DSP device.
TDAR Transmit DMA Address Register
Bit 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
(= [ =l=]=-l=]=]=]=]=]=]=]=1] [rose|rom]ron
TYPE R/W
RESET 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

TDAR manually selects the DSP that is mapped into the DSP_DMA address space for the write direction. For
example, if thisregister is cleared, all write bus cyclesto the DSP_DMA address space are performed on DSP1.
Setting al the bits addresses DSP8, which does not exist on the M SC8101PFC. Therefore, the write cycles to the
DSP_DMA have no effect.

RDAR Receive DMA Address Register
Bit 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
= l=J=]=]=1=]=[=]=1=1=]= [~ [roselroas]ron]
TYPE R/W when DMA hunt is disabled. R-only when DMA hunt is enabled.
RESET O 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

RDAR serves two purposes. When DMA hunt is disabled, it manually selects which DSP is mapped into the
DSP_DMA address space for the read direction. For example, if thisregister is cleared, all read bus cyclesto the
DSP_DMA address space are performed on DSP1. Setting all the bits addresses DSP8, which does not exist on the
MSC8101PFC. Therefore, the read cycles from the DSP_DMA address space return unknown results. When DMA
hunt is enabled, thisregister is updated at the completion of each DMA transfer that isfrom a DSP device to the
host. The register is updated with the address of the DSP from the just completed transfer. When DMA hunt is
enabled, the host is denied write permissions to this register. When DMA hunt is disabled, this register returnsto
the last value written into it.

MSC8101 Packet Telephony Farm Card (MSC8101PFC), Rev. 1
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Appendix A Schematics

The following pages show the schematics of the M SC8101PFC.
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