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Figure 1. MSC8112 Block Diagram
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Notes: 1. The arrows show the data transfer direction.
2. The QBus interface includes a bus switch, write buffer, fetch unit, and a control unit that defines
four QBus banks. In addition, the QBC handles internal memory contentions.

Figure 2. StarCore® SC140 DSP Extended Core Block Diagram

MSC8112 Dual Core Digital Signal Processor Data Sheet, Rev. 1

Freescale Semiconductor






Pin Assignments

E12
E13
E14
E15
E16
E17
E18
E19
E20
E21
E22
F2
F3
F4

GND

Vbb

GND

GND

Vbb

GND

GND

GPIO9/TDM2TSYN/IRQ7/ETHMDIO
GPIO13/TDM2RCLK/IRQ11/ETHMDC

GPIO10/TDM2TCLK/IRQ8/ETHRX_DV/ETHCRS_DV/NC

GPI012/TDM2RSYN/IRQLO/ETHRXD1/ETHSYNC
PORESET
RSTCONF
NMI
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G7
G8
G9
G10
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G13
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G15
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G17
G18
G19

HA17
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Electrical Characteristics

RSTCONF, CNFGS, DSISYNC, DSI64
CHIP_ID[0-3], BM[0-2], SWTE, MODCK[1-2]
I I pins are sampled

«
PORESET ~
Input ‘ Host programs

Reset Configuration
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E— -
PORESET 4 T~
Internal | | ¢ \‘/ ~ )
| | ~ I SPLL is locked
142 MODCK[3-5] \ | (no external indication)
| | | _ — T T 3'
FRESET | . | ===
Output (1/0) P) |
| | | N
= <:> g | N
§ I

Output (1/0)

|R  confiourat . [ SPLL l C
eset configuration write locki ;
|sequence during this | ocking period | |
|period. | | ( )
| :

I I
Figure 9. Timing Diagram for a Reset Configuration Write

SRESET j]
|
|
|
|

255 System Bus Access Timing

2551 Core Data Transfers

Generally, all MSC8112 bus and system output signals are driverthe rising edge of the reference clock (REFCLK). The
REFCLK is theCLKIN signal. Memory controller signals, however, triggaerfour points within a REFCLK cycle. Each cycle

is divided by four internal ticks: T1, T2, T3, and T4. T1 always occurs at the rising edge of REFCLK (and T3 at the falling
edge), but the spacing of T2 and T4 defseon the PLL clock ratio selected,Table 13shows.

Table 13. Tick Spacing for Memory Controller Signals

Tick Spacing (T1 Occurs at the Rising Edge of REFCLK)
BCLK/SC140 clock
T2 T3 T4
1:4,1:6, 1:8, 1:10 1/4 REFCLK 1/2 REFCLK 3/4 REFCLK
1:3 1/6 REFCLK 1/2 REFCLK 4/6 REFCLK
15 2/10 REFCLK 1/2 REFCLK 7/10 REFCLK

Figure 10is a graphical representationTable 13

REFCLK <‘ ‘ I‘ } [ for 1:4, 1:6, 1:8, 1:10
TL T2 T3 T4

REFCLK 4 ‘ | l‘ } | [ for 1:3
T1 T2 T3 T4

REFCLK { \ \ | % | } - I for 1:5
T1 T2 T3 T4

Figure 10. Internal Tick Spacing for Memory Controller Signals
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Figure 14 shows DSI asynchronous read signals timing.

HCS
HA[11-29]
HCID[0—4]

HDST
HRW!
HWBSn?2

HDBSn!
HRDS?

HD[0-63]

FTAY

HTA*

Notes: 1.

2.
3.

4.

Figure 14. Asynchronous Single- and Dual-Strobe Modes Read Timing Diagram

Electrical Characteristics

104 <>

¢

103 |—=>

106 <>

Used for single-strobe mode access.
Used for dual-strobe mode access.

< 109

< 110

4—@_>

HTA released at logic 0 (DCR[HTAAD] = 0) at end of access; used with

pull-down implementation.

HTA released at logic 1 (DCR[HTAAD] = 1) at end of access; used with pull-up

implementation.
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Hardware Design Considerations

During the power-up sequence, ik rises before ¥py (seeFigure 6), current can pass from thgyy supply through the
device ESD protection circuits to the) ¥ supply. The ESD protection diode can allow this to occur whgnexceeds ¥py
by more than 0.8 V. Design the power supply to preventioimize this effect using one of the following optional methods:

* Never allow \jp to exceed Ypy + 0.8V.

* Design the YpH supply to prevent reverse current flow by adding a minimum 1€sistor to GND to limit the
current. Such a design yields an initighpf; level of Vpp — 0.8 V before it is enabled.

After power-up Vppy must not exceedpp/Vecsyny by more than 2.6 V.

3.2 Power Supply Design Considerations

When implementing a new design, use the guidelines describedtsthgl112 Design CheckligdN3374 for optimal system
performanceMSC8122 and MSC8126 Power Circuit Design Recommendations and ExaNBRE87) provides detailed
design information. SeBection 2.5.Zor start-up timing specifications.

Figure 33 shows the recommended power decoupling circuit ®ictre power supply. The voltage regulator and the

decoupling capacitors should supply the required device current without any drop in voltage on the device pins. The voltage on
the package pins should not drop below the minimum specifitaedevel even for a very short spikes. This can be achieved

by using the following guidelines:

¢ For the core supply, use a voltage regulator rated at 1.1 V with nominal rating of at least 3 A. This rating does not
reflect actual average current draw, but is recommended béteesists changes imposed by transient spikes and has
better voltage recovery time than supplies with lower current ratings.

e Decouple the supply using low-ESR capacitorainted as close as possible to the sodkgtire 33 shows three
capacitors in parallel to reduce the resistance. Three capacitors is a recommended minimum number. If possible, mount
at least one of the capacitorsetitly below the MSC8112 device.

M/”/’/Nkaximum IR drop I\>I
of I5mVatlA A A
| 1 Limax =2 cm

max

111V 1 [ |
| One 0.01 pF capacitor
- — for every 3 core supply
Power supply T 1 pads. MSC81L3}
or
Voltage Regulator I i I
T+ .
(Inin = 3 A) | C) | Bu[k/TantaIum capacitors
| I with low ESR and ESL
Ld g Note: Use at least three capacitors. Highf’fq“eE“SCg Caza;is‘trs
| Each capacitor must be at least 150 pF. (very low an )

Figure 33. Core Power Supply Decoupling

Eachvc andVpp pin on the MSC8112 device should have a low-impedaath to the board power supply. Similarly, each
GND pin should have a low-impedance path to the ground plane. The power supply pins drive distinct groups of logic on the
chip. TheVc power supply should have at least four 0.1 pF by-pgsscitars to ground located elosely as possible to the

four sides of the package. The capacitor leads awt@sed printed circuit traces connecting to thig, Vpp, andGND should

be kept to less than half an inch per capacitor lead. Al&yer board is recommended, employing two inner layevgasind

GND planes.

All output pins on the MSC8112 have fast rise and faleinPCB trace interconnection length should be minimized to

minimize undershoot and reflections caused by these fast output switching times. This recommendation particularly applies to
the address and data buses. Maximum PCB trace lengthsinéisés are recommended. For the DSI control signals in
synchronous mode, ensure that the layout supports the DSI AC timing requirements and minimizes any signal crosstalk.
Capacitance calculations should consider all device loadslbasngarasitic capacitances due to the PCB traces. Attention to
proper PCB layout and bypassing becomes especially critisgdiams with higher capacitil@ads because these loads create
higher transienturrents in th&/ ¢, Vpp, @andGND circuits. Pull up all unused inputs or signals that will be inputs during reset.
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