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Pin Assignments
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includes diagrams of the MSC7119 package ball grid array layouts and pinout allocation tables.

This section

MAP-BGA Ball Layout Diagrams
Top and bottom views of the MAP-BGA package are shown in Figure 2 and Figure 3 with their ball location index numbers.
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Pin Assignments

Table 1. MSC7119 Signals by Ball Designator (continued)

Signal Names
Number Software Controlled Hardware Controlled
s orfese! Glzlljsfgiﬁ):)ed llgrtgbrlue%t GPO Enabled Primary Alternate
B14 NC
B15 BM2 GPID7 GPOD7 reserved
B16 NC
B17 NC
B18 NC
B19 NC
B20 NC
C1 D24
c2 D30
c3 D25
c4 cs1
C5 DQM3
C6 DQMO
c7 DQS1
cs RAS
C9 CAS
C10 GPIC5 GPOC5 HD13
C11 GPIC1 GPOC1 HD9
C12 reserved HD3
C13 NC
Cl4 NC
C15 NC
C16 NC
C17 NC
C18 NC
C19 NC
C20 NC
b1 Vbpm
D2 D28
D3 D27
D4 GND
b5 Vbpm
b6 Vbpm
b7 Vbom
b8 Vbpm
DS Vbpm

MSC7119 Data Sheet, Rev. 8
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Pin Assignments

Table 1. MSC7119 Signals by Ball Designator (continued)

Signal Names
Number Software Controlled Hardware Controlled
s orfese! Glzlljsfgiﬁ):)ed llgrtgbrlue%t GPO Enabled Primary Alternate

Fe Vbbpe
F7 GND
F8 GND
ko GND
F10 Voo
F11 Voo
F12 GND
F13 GND
F14 GND
F15 Vbbio
F16 Vooe
F17 Voo
F18 NC

F19 NC

F20 NC

G1 GND
G2 D13

G3 GND
G4 Vbpm
G5 Vbpm
G6 GND
G7 GND
G8 GND
G9 GND
G10 GND
G11 GND
G12 GND
G13 GND
G14 GND
G15 Vopio
G16 Vopio
G17 Vooe
G18 NC

G19 NC

G20 NC

H1 D14

MSC7119 Data Sheet, Rev. 8
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Table 1. MSC7119 Signals by Ball Designator (continued)

Signal Names
Number Software Controlled Hardware Controlled
s otfeset Glzlljsfgiﬁ):)ed llgrtgbrlue%t GPO Enabled Primary Alternate

R6 Vbbm

R7 GND

R8 Voom

R9 GND

R10 Voon

R11 GND

R12 GND

R13 Vbpio

R14 GND

R15 Vbbio

R16 Vbpio

R17 Vooe

R18 TDO

R19 reserved EEO/DBREQ
R20 TESTO

m Vbowm

T2 D20

T3 D22

Bk Vbowm

™ Vbowm

6 Vbbpe

T Vbowm

T8 Vbowm

™ Vbbpe

T10 Voom

T11 Voom

Tz Vbbio

3 Vopio

14 Vopio

15 Vbpio

T16 Vbpe

T17 Vppe
T18 reserved MDIO
T19 ™S
T20 HRESET

Ut GND

MSC7119 Data Sheet, Rev. 8
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2.5 AC Timings

This section presents timing diagrams and specifications for individual signals and parallel 1/0 outputs and inputs. All AC

Electrical Characteristics

timings are based on a 30 pF load, except where noted otherwise, and a 50 Q transmission line. For any additional pF, use the

following equations to compute the delay:
— Standard interface: 2.45 + (0.054 x Cjq9) NS
— DDRinterface: 1.6 + (0.002 x Czg) NS

2.5.1 Clock and Timing Signals

The following tables describe clock signal characteristics. Table 6 shows the maximum frequency values for internal (core,

reference, and peripherals) and external (CLKO) clocks. You must ensure that maximum frequency values are not exceeded (see

Section 2.5.2 for the allowable ranges when using the PLL).

Table 6. Maximum Frequencies

Characteristic

Maximum in MHz

Core clock frequency (CLOCK) 300
External output clock frequency (CLKO) 75
Memory clock frequency (CK, &) 150
TDM clock frequency (TXxRCK, TxTCK) 50
Table 7. Clock Frequencies in MHz
Characteristic Symbol Min Max
CLKIN frequency FeLkin 10 100
CLOCK frequency Fcore — 300
CK, CK frequency Fek — 150
TDMxRCK, TDMxTCK frequency Fromek — 50
CLKO frequency Fcko — 75
AHB/IPBus/APB clock frequency Fack — 150
Note: The rise and fall time of external clocks should be 5 ns maximum
Table 8. System Clock Parameters
Characteristic Min Max Unit
CLKIN frequency 10 100 MHz
CLKIN slope — 5 ns
CLKIN frequency jitter (peak-to-peak) — 1000 ps
CLKO frequency jitter (peak-to-peak) — 150 ps

MSC7119 Data Sheet, Rev. 8
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rical Characteristics

DDR DRAM Controller Timing

This section provides the AC electrical characteristics for the DDR DRAM interface.

254

2541

DDR DRAM Input AC Timing Specifications

Table 17 provides the input AC timing specifications for the DDR DRAM interface.

Table 17. DDR DRAM Input AC Timing

No. Parameter Symbol Min Max Unit
— AC input low voltage Vi — Vgee— 0.31 \Y
— AC input high voltage ViH Vgeg + 0.31 Vppm + 0.3 \Y

201 Maximum Dn input setup skew relative to DQSn input — — 900 ps

202 Maximum Dn input hold skew relative to DQSn input — — 900 ps

Notes: 1. Maximum possible skew between a data strobe (DQSn) and any corresponding bit of data (D[8n + {0...7}] if 0 < n < 7).
2. See Table 18 for tck value.
3. Dn should be driven at the same time as DQSn. This is necessary because the DQSn centering on the DQn data tenure is
done internally.

Note: DQS centering is done internally. _>

N e
@ e
. oo o K
+(an)

L»

Figure 5. DDR DRAM Input Timing Diagram

2.5.4.2 DDR DRAM Output AC Timing Specifications

Table 18 and Table 19 list the output AC timing specifications and measurement conditions for the DDR DRAM
interface.

Table 18. DDR DRAM Output AC Timing

No. Parameter Symbol Min Max Unit
200 | CK cycle time, (CK/CK crossing)® tek
* 100 MHz (DDR200) 10 — ns
* 150 MHz (DDR300) 6.67 — ns
204 | An/RAS/CAS/WE/CKE output setup with respect to CK tDDKHAS 0.5 x tck — 1000 — ps
205 | An/RAS/CAS/WE/CKE output hold with respect to CK tDDKHAX 0.5 x tck — 1000 — ps
206 | CSn output setup with respect to CK tDDKHCS 0.5 x tck — 1000 — ps
207 | CSn output hold with respect to CK tDDKHCX 0.5 x tck — 1000 — ps
208 |CK to DQSN? tDDKHMH -600 600 ps
MSC7119 Data Sheet, Rev. 8
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rical Characteristics

2.5.6.2 Transmit Signal Timing

Table 22. Transmit Signal Timing

No. Characteristics Min Max Unit
800 Transmit clock period:

* MIl: TXCLK 40 — ns

* RMIl: REFCLK 20 — ns
801 Transmit clock pulse width high—as a percent of clock period 35 65 %

* MIl: RXCLK 14 — ns

* RMIl: REFCLK 7 — ns
802 Transmit clock pulse width low—as a percent of clock period: 35 65 %

* MIl: RXCLK 14 — ns

* RMIl: REFCLK 7 — ns
805 Transmit clock to TXDn, TX_EN, TX_ER invalid 4 — ns
806 Transmit clock to TXDn, TX_EN, TX_ER valid — 14 ns

Transmit
clock 806

TXDn
TX_ER

Figure 11. Ethernet Receive Signal Timing

2.5.6.3 Asynchronous Input Signal Timing

Table 23. Asynchronous Input Signal Timing

No. Characteristics Min Max Unit
807 * MIl: CRS and COL minimum pulse width (1.5 x TXCLK period) 60 — ns
* RMII: CRS_DV minimum pulse width (1.5 x REFCLK period) 30 — ns

CRS ‘ N
coL \ 2 (807)
CRS_DV “ \_/ "

Figure 12. Asynchronous Input Signal Timing

MSC7119 Data Sheet, Rev. 8
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25.6.4 Management Interface Timing

Table 24. Ethernet Controller Management Interface Timing

Electrical Characteristics

No. Characteristics Min Max Unit
808 MDC period 400 — ns
809 MDC pulse width high 160 — ns
810 MDC pulse width low 160 — ns
811 MDS falling edge to MDIO output invalid (minimum propagation delay) 0 — ns
812 MDS falling edge to MDIO output valid (maximum propagation delay) — 15 ns
813 MDIO input to MDC rising edge setup time 10 — ns
814 MDC rising edge to MDIO input hold time 10 — ns
P (s08)
7
809
MDC (output)
MDIO (output)
MDIO (input) >§§<
Figure 13. Serial Management Channel Timing
MSC7119 Data Sheet, Rev. 8
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Figure 16. Write Timing Diagram, Single Data Strobe
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HREQ (single host request)
HTRQ (double host request)

Figure 17. Write Timing Diagram, Double Data Strobe
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259 UART Timing

Table 27. UART Timing

No. Characteristics Expression Min Max Unit
Internal bus clock (APBCLK) Fcore/2 — 150 MHz
Internal bus clock period (1/APBCLK) TAPBCLK 6.67 — ns
400 | URXD and UTXD inputs high/low duration 16 X TappcLK 106.67 — ns
401 URXD and UTXD inputs rise/fall time — 5 ns
402 UTXD output rise/fall time — 5 ns
o) —
/
UTXD, URXD
inputs L
(200) (00
400 > 400 >
\ N "

Figure 21. UART Input Timing

@) — )

\ /

Figure 22. UART Output Timing

UTXD Output

2.5.10 EE Timing

Table 28. EEOQ Timing

Number Characteristics Type Min
65 EEO input to the core Asynchronous 4 core clock periods
66 EEO output from the core Synchronous to core clock 1 core clock period
Notes: 1. The core clock is the SC1400 core clock. The ratio between the core clock and CLKOUT is configured during power-on-reset.
2.

Configure the direction of the EE pin in the EE_CTRL register (see the SC140/SC1400 Core Reference Manual for details.
3. Referto Table 1-11 on page 1-16 for details on EE pin functionality.

Figure 24 shows the signal behavior of the EE pin.

Figure 23. EE Pin Timing

MSC7119 Data Sheet, Rev. 8
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Hardware Design Considerations

3 Hardware Design Considerations

This section described various areas to consider when incorporating the MSC7119 device into a system design.

3.1 Thermal Design Considerations

An estimation of the chip-junction temperature, T, in °C can be obtained from the following:
TJ = TA+ (RGJAX PD) Eqn 1

where

T, = ambient temperature near the package (°C)

Rgaa = junction-to-ambient thermal resistance (°C/W)

Pp = PinT + Pijo = power dissipation in the package (W)

P|NT = IDD X VDD = internal power diss pation (W)

Pyjo = power dissipated from device on output pins (W)
The power dissipation values for the MSC7119 are listed in Table 4. The ambient temperature for the deviceisthe air
temperature in the immediate vicinity that would cool the device. The junction-to-ambient thermal resistances are JEDEC
standard values that provide a quick and easy estimation of thermal performance. There are two values in common usage: the
value determined on asingle layer board and the value obtained on a board with two planes. The value that more closely
approximates a specific application depends on the power dissipated by other components on the printed circuit board (PCB).
The value obtained using asingle layer board is appropriate for tightly packed PCB configurations. The value obtained using a
board with internal planes is more appropriate for boards with low power dissipation (less than 0.02 W/cm? with natural
convection) and well separated components. Based on an estimation of junction temperature using this technique, determine
whether a more detailed therma analysisis required. Standard thermal management techniques can be used to maintain the

device thermal junction temperature below its maximum. If T ; appears to be too high, either lower the ambient temperature or
the power dissipation of the chip.

You can verify the junction temperature by measuring the case temperature using a small diameter thermocouple (40 gauge is
recommended) or an infrared temperature sensor on a spot on the device case. Use the following equation to determine T ;.

Ty=Tr+ (Wyrx Pp) Eqn. 2

where

T+ = thermocouple (or infrared) temperature on top of the package (°C)
Y ;1 = thermal characterization parameter (°C/W)

Pp = power dissipation in the package (W)

MSC7119 Data Sheet, Rev. 8
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Hardware Design Considerations

3.2.2.1 Casel

The power-up sequence is as follows:
1. TurnontheVppo (3.3 V) supply first.
2. TurnontheVppc (1.2 V) supply second.
3. TurnontheVppy (2.5 V) supply third.
4. TurnontheVree(1.25 V) supply fourth (last).

The power-down sequence is as follows:
1. Turn off the Vree (1.25 V) supply first.
2. Turn off the Vpppm (2.5 V) supply second.
3. Turnoff theVppc (1.2 V) supply third.
4. Turnof theVpp o (3:3V) supply fourth (last).
Use the following guidelines:
Make sure that the time interval between the ramp-down of Vpp g and Vppc isless than 10 ms.
Make sure that the time interval between the ramp-up or ramp-down for Vppc and Vppy islessthan 10 msfor

power-up and power-down.
Refer to Figure 30 for relative timing for power sequencing case 1.

} Ramp-up Ramp-down

Voltage

<10 ms

<10 ms

Time
Figure 30. Voltage Sequencing Case 1

MSC7119 Data Sheet, Rev. 8
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Hardware Design Considerations

3.2.7 Power Supply Design

One of the most common ways to derive power isto use either asimple fixed or adjustable linear regulator. For the system 1/0O
voltage supply, asimple fixed 3.3 V supply can be used. However, a separate adjustable linear regulator supply for the core
voltage V ppc should be implemented. For the memory power supply, regulators are available that take care of all DDR power

reqguirements.
Table 33. Recommended Power Supply Ratings

Supply Symbol Nominal Voltage Current Rating
Core Vppe 12V 1.5 A per device
Memory Voom 25V 0.5 A per device
Reference VRer 125V 10 pA per device
110 Vppio 3.3V 1.0 A per device

3.3 Estimated Power Usage Calculations

The following equations permit estimated power usage to be calculated for individual design conditions. Overall power is
derived by totaling the power used by each of the major subsystems:

ProtaL = Pcore * PreripHERALS + PoDRIO * Plo + PLEAKAGE Eqgn. 3
This equation combines dynamic and static power. Dynamic power is determined using the generic equation:
CxV2x Fx 103 mw Eqn. 4

where,
C = load capacitance in pF
V = peak-to-peak voltage swinginV
F = frequency in MHz

3.3.1 Core Power

Estimation of core power is straightforward. It uses the generic dynamic power equation and assumes that the core load
capacitanceis 750 pF, core voltage swingis 1.2 V, and the core frequency is 300 MHz. Thisyields:

Pcore = 750 pF x (1.2 V)2 x 300 MHz x 1073 = 324.0 mW Egn. 5

This equation allows for adjustments to voltage and frequency if necessary.

MSC7119 Data Sheet, Rev. 8
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Hardware Design Considerations

3.3.6 Example Total Power Consumption

Using the examples in this section and assuming four peripherals and 10 I/O lines active, atotal power consumption valueis
estimated as the following:

ProtaL = 324.0 + (4% 4.32) + 326.3 + (10 5.44) + 64 = 784.98 MW Eqn. 13

3.4 Reset and Boot

This section describes the recommendations for configuring the MSC7119 at reset and boot.

341 Reset Circuit

HRESET isabidirectional signal and, if driven as an input, should be driven with an open collector or open-drain device. For
an open-drain output such as HRESET, take care when driving many buffers that implement input bus-hold circuitry. The
bus-hold currents can cause enough voltage drop across the pull-up resistor to change the logic level to low. Either a smaller
value of pull-up or less current |oading from the bus-hol d drivers overcomesthisissue. To avoid exceeding the M SC7119 output
current, the pull-up value should not be too small (a1 KQ pull-up resistor is used in the MSC711xADS reference design).

3.4.2 Reset Configuration Pins

Table 34 shows the MSC7119 reset configuration signals. These signals are sampled at the deassertion (rising edge) of
PORESET. For details, refer to the Reset chapter of the MSC711x Reference Manual.

Table 34. Reset Configuration Signals

Signal Description Settings
BM[3-0] Determines boot mode. See Table 35 for details.
SWTE Determines watchdog functionality. 0 Watchdog timer disabled.
1 Watchdog timer enabled.
HDSP Configures HDI16 strobe polarity. 0 Host Data strobes active low.
1 Host Data strobes active high.
H8BIT Configures HDI16 operation mode. 0 HDI16 port configured for 16-bit operation.
1 HDI16 port configured for 8-bit operation.

MSC7119 Data Sheet, Rev. 8
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Hardware Design Considerations

When booting from a power-on reset, the HDI16 is additionally configurable as follows:
e 8- or 16-hit mode as specified by the H8BIT pin.
« Datastrobe as specified by the HDSP and HDDS pins.

These pins are sampled only on the deassertion of power-on reset. During a boot from a hard reset, the configuration of these
pinsis unaffected.

Note:  When the HDI16 is used for booting or other purposes, hit 0 istheleast significant bit and not the most significant bit
as for other DSP products.

3.4.3.2 I°C Boot

When the MSC7119 deviceis configured to boot from the 1’C port, the boot program configures the GPIO pins for 1°C
operation. Then the MSC7118 device initiates accesses to the 1°C module, downloading data to the MSC7118 device. The 1°C
interface is configured as follows:

« PLL isdisabled and bypassed so that the 1°C module is clocked with the IPBus clock.

« I’Cinterface operates in master mode and polling is used.

* EPROM operatesin slave mode.

e Clock divider isset to 128.

e Address of dave during boot is OxAO.

The IPBus clock isinternally divided to generate the bit clock, as follows:
e CLKIN must be amaximum of 100 MHz
e PLL isbypassed.
e |PBusclock = CLKIN/2 isamaximum of 50 MHz.
 12C bit clock must be less than or equal to:
— IPBus clock/I2C clock divider
— 50 MHz (max)/128
— 390.6 KHz

This satisfies the maximum clock rate requirement of 400 kbps for the I2C interface. For details on the boot procedure, see the
“Boot Program” chapter of the MSC711x Reference Manual.

3.4.3.3 SPI Boot

When the MSC7119 device is configured to boot from the SPI port, the boot program configures the GPIO pinsfor SPI
operation. Then the MSC7118 device initiates accesses to the SPI module, downloading data to the MSC7118 device. When
the SPI routines run in the boot ROM, the MSC7118 is always configured as the SPI master. Booting through the SPI is
supported for serial EEPROM devices and serial Flash devices. When a READ_|D instruction is issued to the serial memory
device and the device returns a value of 0x00 or OXFF, the routines for accessing a serial EEPROM are used, at a maximum
frequency of 4 Mbps. Otherwise, the routines for accessing a serial Flash are used, and they can run at faster speeds. Booting is
performed through one of two sets of pins:

e Mainset: BM[2-3], HA3, and HCS2, which allow use of the PLL.
o Alternate set: UTXD, URXD, SDA, and SCL, which cannot be used with the PLL.

In either configuration, an error during SPI boot is flagged on the EVNT3 pin. For details on the boot procedure, see the “ Boot
Program” chapter of the MSC711x Reference Manual.

MSC7119 Data Sheet, Rev. 8
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3.5.1

Hardware Design Considerations

Driver

Vbbo RT

VREF

—:‘ i RS Receiver
—WW -
—

Vss

Figure 37. SSTL Power Value

Vreg and V1 Design Constraints

V1t and Ve areisolated power supplies at the same voltage, with V1 as a high current power source. This section outlines
the voltage supply design needs and goals:

3.5.2

Minimize the noise on both rails.

V11 must track variation in the Vgee DC offsets. Although they areisolated supplies, one possible solution isto use a
single IC to generate both signals.

Both references should have minimal drift over temperature and source supply.
It isimportant to minimize the noise from coupling onto V ggg as follows:

— Isolate Vree and shield it with aground trace.

— Use 15-20 mm track.

— Use 20-30 mm clearance between other traces for isolating.

— Usethe outer layer route when possible.

— Usedistributed decoupling to localize transient currents and return path and decouple with an inductance lessthan
3nH.

Max source/sink transient currents of up to 1.8 A for a 32-bit data bus.

Use awideisland trace on the outer layer:

— Placetheidand at the end of the bus.

— Decouple both ends of the bus.

— Usedistributed decoupling across the island.

— Place SSTL termination resistors inside the V1 island and ensure a good, solid connection.
Place the V1 regulator as closely as possible to the termination island.

— Reduce inductance and return path.

— Tiecurrent sense pin at the midpoint of the island.

Decoupling

The DDR decoupling considerations are as follows:

DDR memory requires significantly more burst current than previous SDRAMs.
In the worst case, up to 64 drivers may be switching states.
Pay special attention and decouple discrete |Cs per manufacturer guidelines.

Leverage V1t island topology to minimize the number of capacitors required to supply the burst current needs of the
termination rail.

See the Micron DesignLine publication entitled Decoupling Capacitor Calculation for a DDR Memory Channel
(http://download.micron.com/pdf/pubs/designline/3Q00d411-4.pdf).
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3.5.3

ware Design Considerations

General Routing

The general routing considerations for the DDR are as follows:

3.54

All DDR signals must be routed next to asolid reference:

— For data, next to solid ground planes.

— For address/’command, power planesif necessary.

All DDR signals must be impedance controlled. Thisis system dependent, but typical values are 50-60 ohm.

Minimize other cross-talk opportunities. Aspossible, maintain at least afour times the trace width spacing between all
DDR signalsto non-DDR signals.

K eep the number of vias to a minimum to eliminate additional stubs and capacitance.
Signal group routing priorities are as follows:

— DDR clocks.

— Route MVTT/MVREF.

— Datagroup.

— Command/address.

Minimize data bit jitter by trace matching.

Routing Clock Distribution

The DDR clock distribution considerations are as follows:

3.5.5

DDR controller supports six clock pairs:

— 2DIMM modules.

— Upto 36 discrete chips.

For route traces as for any other differential signals:
— Maintain proper difference pair spacing.

— Match pair traces within 25 mm.

Match all clock traces to within 100 mm.

Keep all clocks equally loaded in the system.

Route clocks on inner critical layers.

Data Routing

The DDR data routing considerations are as follows:

Route each data group (8-bits data + DQS + DM) on the same layer. Avoid switching layers within a byte group.
Take care to match trace lengths, which is extremely important.

To make trace matching easier, let adjacent groups be routed on alternate critical layers.

Pin swap bits within a byte group to facilitate routing (discrete case).

Tight trace matching is recommended within the DDR data group. Keep each 8-bit datum and its DM signal within +
25 mm of its respective strobe.

Minimize lengths across the entire DDR channel:

— Between al groups maintain a delta of no more than 500 mm.

— Allows greater flexibility in the design for readjustments as needed.

DDR data group separation:

— If stack-up allows, keep DDR data groups away from the address and control nets.

— Route address and control on separate critical layers.

— If resistor networks (RNs) are used, attempt to keep data and command lines in separate packages.

MSC7119 Data Sheet, Rev. 8
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Figure 38. MSC7119 Mechanical Information, 400-pin MAP-BGA Package

Product Documentation

internal subsystems including configuration and programming information.

registers, program control, and instruction set.
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MSC711x Reference Manual (MSC711xRM). Includes functional descriptions of the extended cores and all the

Application Notes. Cover various programming topics related to the StarCore DSP core and the MSC7119 device.
SC140/SC1400 DSP Core Reference Manual . Coversthe SC140 and SC1400 core architecture, control registers, clock
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