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Figure 2. StarCore® SC140 DSP Extended Core Block Diagram
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Figure 3. MSC8113 Package, Top View
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Figure 4. MSC8113 Package, Bottom View
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Table 1. MSC8113 Signal Listing by Ball Designator (continued)

Des. Signal Name Des. Signal Name
E12 GND G6 HA17
E13 Vbp G7 PWEQ/PSDDQMO/PBSO
E14 GND G8 Vbp
E15 GND G9 Vbb
E16 Vbb G10 IRQ3/BADDR31
E17 GND G11 BMO/TCO/BNKSELO
E18 GND G12 ABB/IRQ4
E19 GPIO9/TDM2TSYN/IRQ7/ETHMDIO G13 Vbp
E20 GPI013/TDM2RCLK/ARQIL/ETHMDC G14 IRQ7/INT_OUT
E21 | GPIO10/TDM2TCLK/IRQ8/ETHRX_DV/ETHCRS_DVINC | G15 ETHCRS/ETHRXD
E22 GPIO12/TDM2RSYN/IRQI0/ETHRXD1/ETHSYNC G16 Vbb
F2 PORESET G17 Ccs1
F3 RSTCONF G18 BCTLO
F4 NMI G19 GPIO15/TDMITSYN/DREQ1
F5 HA29 G20 GND
F6 HA22 G21 GPIO17/TDM1TDAT/DACK1
F7 GND G22 GP1022/TDMOTCLK/DONE2/DRACK2
F8 Vop H2 HA20
F9 Vbb H3 HA28
F10 Vbp H4 Vbp
F11 GND H5 HA19
F12 Voo H6 TEST
F13 GND H7 PSDCAS/PGPL3
F14 Vbp H8 PGTA/PUPMWAIT/PGPL4/PPBS
F15 ETHRX_CLK/ETHSYNC_IN HO Voo
F16 ETHTX_CLK/ETHREF_CLK/ETHCLOCK H10 BM1/TC1/BNKSEL1
F17 GPI020/TDM1RDAT H11 ARTRY
F18 GPIO18/TDM1RSYN/DREQ2 H12 AACK
F19 GPI016/TDM1TCLK/DONE1/DRACK1 H13 DBB/IRQ5
F20 GPIO11/TDM2TDAT/IRQY/ETHRX_ER/ETHTXD H14 HTA
F21 GPI014/TDM2RDAT/IRQ12/ETHRXDO/NC H15 Vbb
F22 GPIO19/TDM1RCLK/DACK2 H16 TT4/CS7
G2 HA24 H17 cs4
G3 HA27 H18 GPI024/TDMORSYN/IRQ14
G4 HA25 H19 GPI021/TDMOTSYN
G5 HA23 H20 Vbp
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Table 1. MSC8113 Signal Listing by Ball Designator (continued)

Pin Assighments

Des. Signal Name Des. Signal Name
H21 VboH K15 Vbb
H22 A31 K16 TT2/CS5
J2 HA18 K17 ALE
J3 HA26 K18 cs2
J4 Vbb K19 GND
J5 HA13 K20 A26
J6 GND K21 A29
J7 PSDAMUX/PGPL5 K22 A28
J8 BADDR27 L2 HA12
J9 Vbp L3 HA14
J10 CLKIN L4 HA11
Jil BM2/TC2/BNKSEL2 L5 VbbH
J12 DBG L6 VooH
J13 Vbb L7 BADDR28
Ji4 GND L8 IRQ5/BADDR29
J15 Vbb L9 GND
Ji6 TT3/CS6 L10 GND
J17 PSDA10/PGPLO L14 GND
Jis BCTL1/CS5 L15 VboH
J19 GPI023/TDMOTDAT/IRQ13 L16 GND
J20 GND L17 GND
J21 GPI0O25/TDMORCLK/IRQ15 L18 CSs3
J22 A30 L19 VbbH
K2 HA15 L20 A27
K3 HA21 L21 A25
K4 HA16 L22 A22
K5 PWE3/PSDDQM3/PBS3 M2 HD28
K6 PWE1/PSDDQM1/PBS1 M3 HD31
K7 POE/PSDRAS/PGPL2 M4 ViboH
K8 IRQ2/BADDR30 M5 GND
K9 Reserved M6 GND
K10 GND M7 GND
K11 GND M8 Vbb
K12 GND M9 VbDH
K13 GND M10 GND
K14 CLKOUT M14 GND
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Table 1. MSC8113 Signal Listing by Ball Designator (continued)

Des. Signal Name Des. Signal Name
M15 VobpH P12 Veesyn
M16 HBRST P13 GND
M17 VpoH P14 GND
M18 VooH P15 TA
M19 GND P16 BR
M20 VpoH P17 TEA
M21 A24 P18 PSDVAL
M22 A21 P19 DPO/DREQ1/EXT_BR2
N2 HD26 P20 VboH
N3 HD30 P21 GND
N4 HD29 P22 A19
N5 HD24 R2 HD18
N6 PWE2/PSDDQM2/PBS2 R3 VboH
N7 VboH R4 GND
N8 HWBS0/HDBS0/HWBEO/HDBEO R5 HD22
N9 HBCS R6 | HWBS6/HDBS6/HWBE6/HDBEG/PWE6/PSDDQM6/PBS6
N10 GND R7 | HWBS4/HDBS4/HWBE4/HDBE4/PWE4/PSDDQM4/PBS4
N14 GND R8 TSz1
N15 HRDS/HRW/HRDE R9 TSZ3
N16 BG R10 IRQ1/GBL
N17 HCS R11 Vbp
N18 €S0 R12 Vbb
N19 PSDWE/PGPL1 R13 Vbb
N20 GPIO26/TDMORDAT R14 TTO/HA7
N21 A23 R15 IRQ7/DP7/DREQ4
N22 A20 R16 IRQ6/DP6/DREQ3
P2 HD20 R17 IRQ3/DP3/DREQ2/EXT_BR3
P3 HD27 R18 TS
P4 HD25 R19 IRQ2/DP2/DACK2/EXT_DBG2
P5 HD23 R20 AL7
P6 HWBS3/HDBS3/HWBE3/HDBE3 R21 Al8
P7 HWBS2/HDBS2/HWBE2/HDBE2 R22 Al6
P8 HWBS1/HDBS1/HWBE1/HDBE1 T2 HD17
P9 HCLKIN T3 HD21
P10 GND T4 HD1/DSISYNC
P11 GNDgyp T5 HDO/SWTE

MSC8113 Tri-Core Digital Signal Processor Data Sheet, Rev. 1
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Electrical Characteristics

2 Electrical Characteristics

This document contains detailed information on power considerations, DC/AC electrical characteristics, and AC timing
specifications. For additional information, see the MSC8113 Reference Manual.

2.1 Maximum Ratings

CAUTION

This device contains circuitry protecting against damage
due to high static voltage or electrical fields; however,
normal precautions should be taken to avoid exceeding
maximum voltage ratings. Reliability is enhanced if unused
inputs are tied to an appropriate logic voltage level (for
example, either GND or Vpp).

In calculating timing requirements, adding a maximum value of one specification to a minimum value of another specification
doesnot yield areasonable sum. A maximum specification iscal culated using aworst case variation of process parameter values
in one direction. The minimum specification is cal culated using theworst case for the same parametersin the opposite direction.
Therefore, a“maximum” value for a specification never occurs in the same device with a“minimum” value for another
specification; adding a maximum to a minimum represents a condition that can never exist.

Table 2 describes the maximum electrical ratings for the MSC8113.

Table 2. Absolute Maximum Ratings

Rating Symbol Value Unit
Core and PLL supply voltage Vpb -0.2t0 1.6 \%
1/0 supply voltage VDppH -0.2t0 4.0 \Y,
Input voltage VN -0.2t0 4.0 \%
Maximum operating temperature: T; 105 °C
Minimum operating temperature T, -40 °C
Storage temperature range Tste -55to +150 °C

Notes: 1. Functional operating conditions are given in Table 3.
2. Absolute maximum ratings are stress ratings only, and functional operation at the maximum is not guaranteed. Stress beyond
the listed limits may affect device reliability or cause permanent damage.
3. Section 3.5, Thermal Considerations includes a formula for computing the chip junction temperature (T;).

MSC8113 Tri-Core Digital Signal Processor Data Sheet, Rev. 1
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2.2 Recommended Operating Conditions
Table 3 lists recommended operating conditions. Proper device operation outside of these conditions is not guaranteed.

Table 3. Recommended Operating Conditions

Rating Symbol Value Unit
Core and PLL supply voltage: Vpp 1.07t01.13 \%
Veesyn
1/0O supply voltage VDpH 3.135to0 3.465 \%
Input voltage AN —0.2 to Vppu+0.2 \
Operating temperature range: T, —40to 105 °C

2.3 Thermal Characteristics
Table 4 describes thermal characteristics of the MSC8113 for the FC-PBGA packages.

Table 4. Thermal Characteristics for the MSC8113

FC-PBGA
20 X 20 mm°®
Characteristic Symbol Unit
Natural 200 ft/min
Convection (2 m/s) airflow
Junction-to-ambient® 2 RoJa 26 21 °CIW
Junction-to-ambient, four-layer board®: 3 Resa 19 15 °CIW
Junction-to-board (bottom)* ReJs 9 °C/W
Junction-to-case® Resc 0.9 °CIW
Junction—to—package—top6 Y1 1 °C/IW

Notes: 1. Junction temperature is a function of die size, on-chip power dissipation, package thermal resistance, mounting site (board)
temperature, ambient temperature, air flow, power dissipation of other components on the board, and board thermal
resistance.

2.  Per SEMI G38-87 and JEDEC JESD51-2 with the single layer board horizontal.

Per JEDEC JESD51-6 with the board horizontal.

4. Thermal resistance between the die and the printed circuit board per JEDEC JESD 51-8. Board temperature is measured on

the top surface of the board near the package.

5. Thermal resistance between the die and the case top surface as measured by the cold plate method (MIL SPEC-883 Method

1012.1).

6. Thermal characterization parameter indicating the temperature difference between package top and the junction temperature

per JEDEC JESD51-2.

w

Section 3.5, Thermal Considerations provides a detailed explanation of these characteristics.

2.4 DC Electrical Characteristics

This section describes the DC electrical characteristics for the MSC8113. The measurements in Table 5 assume the following
system conditions:

o Tp=25°C

*  Vpp=11V nomina =1.07-1.13Vpc
*  Vppy =33V x5%Vpc

+ GND=0Vpc

Note: The leakage current is measured for nominal Vppy and Vpp.

MSC8113 Tri-Core Digital Signal Processor Data Sheet, Rev. 1
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Table 5. DC Electrical Characteristics

Electrical Characteristics

Characteristic Symbol Min Typical Max Unit
Input high voltagel, all inputs except CLKIN ViH 2.0 — 3.465 \%
Input low voltage! Vi GND 0 0.8 v
CLKIN input high voltage Vihe 2.4 3.0 3.465 \Y
CLKIN input low voltage Vie GND 0 0.8 \
Input leakage current, V,y = VppH IIN -1.0 0.09 1 HA
Tri-state (high impedance off state) leakage current, V|y = Vppn loz -1.0 0.09 1 HA
Signal low input current, V= 0.8 V2 I -1.0 0.09 1 HA
Signal high input current, V,y = 2.0 V2 In -1.0 0.09 1 HA
Output high voltage, gy = -2 mA, VoH 2.0 3.0 — \Y
except open drain pins
Output low voltage, Ig = 3.2 mA VoL — 0 0.4 \Y
Internal supply current:
+  Wait mode Iobw — 375° — mA
+  Stop mode Ibbs — 2908 — mA
Typical power 400 MHz at 1.1 v4 P — 826 — mw
Typical power 300 MHz at 1.1 v4 — 676 — mw

Notes: 1.
Not tested. Guaranteed by design.

See Figure 5 for undershoot and overshoot voltages.

2.
3. Measured for 1.1 V core at 25°C junction temperature.
4.  The typical power values were calculated using a power calculator configured for three cores performing an EFR code with the

device running at the specified operating frequency and a junction temperature of 25°C. No peripherals were included. The
calculator was created using CodeWarrior® 2.5. These values are provided as examples only. Power consumption is
application dependent and varies widely. To assure proper board design with regard to thermal dissipation and maintaining

proper operating temperatures, evaluate power consumption for your application and use the design guidelines in Section 3 of

this document and in MSC8102, MSC8122, and MSC8126 Thermal Management Design Guidelines (AN2601).

Vppy + 17%

Vin Vppy + 8%
VbpH

v GND
IL GND-0.3V
GND-0.7V

—}: :4— Must not exceed 10% of clock period — <

Figure 5. Overshoot/Undershoot Voltage for V| and V,_
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Electrical Characteristics

Vppn = Nominal

f Vpp = Nominal

A

3.3V- Vppn Nominal
)
o
& -

11V - Vpp Nominal

Time
PORESET/TRST asserted [
Vpp applied CLKIN starts toggling PORESET/TRST deasserted

VDDH applled
Figure 7. Start-Up Sequence: Vpp Raised Before Vppy with CLKIN Started with Vppy

In all cases, the power-up sequence must follow the guidelines shown in Figure 8.

V A
|
3.3V_________|___B_/I
e q Vpph (10)
| | |
| A |
|
| |
12VE — — — — I |
| | Vop/Veesyn
| | |
| | |
1 1

t (time)

Figure 8. Power-Up Sequence for Vppy and Vpp/Veesyn

The following rules apply:

1. Duringtimeinterval A, Vppy should always be equal to or less than the Vpp/Vecsyn Voltage level.
The duration of interval A should be kept below 10 ms.

2. Theduration of timing interval B should be kept as small as possible and less than 10 ms.

2.5.3 Clock and Timing Signals

The following sections include adescription of clock signal characteristics. Table 7 shows the maximum frequency values for
interna (Core, Reference, Bus, and DSI) and external (CLKIN and CLKOUT) clocks. The user must ensure that maximum
frequency values are not exceeded.

Table 7. Maximum Frequencies

Characteristic Maximum in MHz
Core frequency 300/400
Reference frequency (REFCLK) 100/133

MSC8113 Tri-Core Digital Signal Processor Data Sheet, Rev. 1
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rical Characteristics

Table 7.

Maximum Frequencies

Characteristic

Maximum in MHz

Internal bus frequency (BLCK)

100/133

DSl clock frequency (HCLKIN)
* Core frequency = 300 MHz
« Core frequency = 400 MHz

HCLKIN < (min{70 MHz, CLKOUT})
HCLKIN < (min{100 MHz, CLKOUT})

External clock frequency (CLKIN or CLKOUT)

100/133

Table 8. Clock Frequencies

300 MHz Device 400 MHz Device
Characteristics Symbol
Min Max Min Max
CLKIN frequency FeLkin 20 100 20 133.3
BCLK frequency FecLk 40 100 40 133.3
Reference clock (REFCLK) frequency FrEFCLK 40 100 40 133.3
Output clock (CLKOUT) frequency FeLkouTt 40 100 40 133.3
SC140 core clock frequency Fcore 200 300 200 400
Note: The rise and fall time of external clocks should be 3 ns maximum
Table 9. System Clock Parameters

Characteristic Min Max Unit
Phase jitter between BCLK and CLKIN — 0.3 ns
CLKIN frequency 20 see Table 8 MHz
CLKIN slope — 3 ns
PLL input clock (after predivider) 20 100 MHz
PLL output frequency (VCO output) 800 MHz
* 300 MHz core 1200 MHz
¢ 400 MHz core 1600 MHz
CLKOUT frequency jitter? — 200 ps
CLKOUT phase jitter1 with CLKIN phase jitter of £100 ps. — 500 ps

Notes: 1. Peak-to-peak.
2. Not tested. Guaranteed by design.

2.5.4 Reset Timing

The MSC8113 has several inputsto the reset logic:
+  Power-on reset (PORESET)
+  External hard reset (HRESET)
+  External soft reset (SRESET)
e Software watchdog reset
e Busmonitor reset
¢ Host reset command through JTAG

All MSC8113 reset sources are fed into the reset controller, which takes different actions depending on the source of the reset.
The reset status register indicates the most recent sources to cause areset. Table 10 describes the reset sources.

MSC8113 Tri-Core Digital Signal Processor Data Sheet, Rev. 1
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rical Characteristics

REFCLK

PSDVAL/ABB/DBB inputs

Data bus inputs—normal mode

> ,,,,,,,,,,,,,,,,,,,,
Data bus inputs—ECC and parity modes 1
|
DP inputs -t
Address bus/TS /TT[0-4]/TC[0-2])/
TBST/TSZ[0-3]/GBL inputs e e

PUPMWAIT input @ -
IRQx inputs - -==--- <
()
Min delay for all output pins - -~~~ -~ -~ L - > _______

I @*ﬂfg
PSDVAL/TEATA outputs - - - — - —~~—="_L - - -
Address bus/TT[0-4)/TC[0-2)/TBST/TSZ[0-3)/GBL outputs > <

BADDR outputs

=)
A4
oL
A
O,

©

Data bus outputs

DP outputs

\
A

A

Memory controller/ALE outputs

Figure 11. SIU Timing Diagram
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REFCLK

Figure 13. DMA Signals

2.5.6 DSI Timing

The timings in the following sections are based on a 20 pF capacitive load.

2.5.6.1 DSI Asynchronous Mode

Table 18. DSI Asynchronous Mode Timing

No. Characteristics Min Max Unit
100 Attributes® set-up time before strobe (HWBS[n]) assertion 15 — ns
101 Attributes? hold time after data strobe deassertion 1.3 — ns

102 Read/Write data strobe deassertion width: —
¢ DCR[HTAAD]=1

— Consecutive access to the same DSl 1.8 + TRErFcLK ns

— Different device with DCR[HTADT] = 01 5+ TREFCLK ns

— Different device with DCR[HTADT] = 10 5+ (1.5 x TrercLk) ns

— Different device with DCR[HTADT] = 11 5+ (2.5 % TrercLk) ns

. DCR[HTAAD] =0 1.8+ TREFCLK ns

103 Read data strobe deassertion to output data high impedance — 8.5 ns

104 Read data strobe assertion to output data active from high impedance 2.0 — ns

105 Output data hold time after read data strobe deassertion 2.2 — ns

106 Read/Write data strobe assertion to HTA active from high impedance 2.2 — ns

107 Output data valid to HTA assertion 3.2 — ns

108 Read/Write data strobe assertion to HTA valid? — 7.4 ns

109 Read/Write data strobe deassertion to output HTA high impedance. — 6.5 ns
(DCR[HTAAD] = 0, HTA at end of access released at logic 0)

110 Read/Write data strobe deassertion to output HTA deassertion. — 6.5 ns

(DCR[HTAAD] = 1, HTA at end of access released at logic 1)

111 Read/Write data strobe deassertion to output HTA high impedance. —
(DCR[HTAAD] = 1, HTA at end of access released at logic 1

- DCR[HTADT] =01 5+ TrercLk ns
* DCR[HTADT] =10 5+ (1.5 %X TRercLK) ns
* DCR[HTADT] =11 5+ (2.5 X TRercLK) ns
112 Read/Write data strobe assertion width 1.8 + TRerFCLK — ns
201 Host data input set-up time before write data strobe deassertion 1.0 — ns
202 Host data input hold time after write data strobe deassertion 1.7 — ns

Notes: 1. Attributes refers to the following signals: HCS, HA[11-29], HCID[0-4], HDST, HRW, HRDS, and HWBSn.
2. This specification is tested in dual-strobe mode. Timing in single-strobe mode is guaranteed by design.
3. Allvalues listed in this table are tested or guaranteed by design.

MSC8113 Tri-Core Digital Signal Processor Data Sheet, Rev. 1
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Electrical Characteristics
Figure 14 shows DSI asynchronous read signals timing.

HCS
HA[11-29]
HCID[0-4] D

HDST

HRW!
HWBSn?2

P R ' A
HDBSNL \ :
HRDS? .
103 <>
—» |—
104 >
r Y
HD[0-63] < >>—
{ Z
106 > - 109
ﬁ?: /_
~—
< 110
@1
HTA* / ‘
|

=

Notes: Used for single-strobe mode access.

Used for dual-strobe mode access.

3. HTAreleased at logic 0 (DCR[HTAAD] = 0) at end of access; used with
pull-down implementation.

4. HTAreleased at logic 1 (DCR[HTAAD] = 1) at end of access; used with pull-up

implementation.

n

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

2.5.6.2 DSI Synchronous Mode
Table 19. DSI Inputs in Synchronous Mode
1.1V Core
No. Characteristic Expression Units
Min Max
120 HCLKIN cycle time1~ HTC 10.0 55.6 ns
121 HCLKIN high pulse width (0.5+0.1) x HTC 4.0 33.3 ns
122 HCLKIN low pulse width (0.5£0.1) x HTC 4.0 33.3 ns
123 HA[11-29] inputs set-up time — 1.2 — ns
124 HD[0-63] inputs set-up time — 0.6 — ns
125 HCID[0-4] inputs set-up time — 13 — ns
126 All other inputs set-up time — 1.2 — ns
127 All inputs hold time — 15 — ns
Notes: 1. Values are based on a frequency range of 18-100 MHz.
2. Referto Table 7 for HCLKIN frequency limits.
Table 20. DSI Outputs in Synchronous Mode
1.1V Core
No. Characteristic Units
Min Max
128 HCLKIN high to HD[0-63] output active 2.0 — ns
129 HCLKIN high to HD[0-63] output valid — 7.6 ns
130 HD[0-63] output hold time 17 — ns
131 HCLKIN high to HD[0-63] output high impedance — 8.3 ns
132 HCLKIN high to HTA output active 2.2 — ns
133 HCLKIN high to HTA output valid — 7.4 ns
134 | HTA output hold time 1.7 — ns
135 HCLKIN high to HTA high impedance — 7.5 ns
MSC8113 Tri-Core Digital Signal Processor Data Sheet, Rev. 1
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2.5.10.4 SMIl Mode

Table 27. SMII Mode Signal Timing

No. Characteristics Min Max Unit
808 ETHSYNC_IN, ETHRXD to ETHCLOCK rising edge set-up time 1.0 — ns
809 ETHCLOCK rising edge to ETHSYNC_IN, ETHRXD hold time 1.0 — ns
810 ETHCLOCK rising edge to ETHSYNC, ETHTXD output delay 1.5t 6.0% ns
Notes: 1. Measured using a 5 pF load.
2. Measured using a 15 pF load.

ETHCLOCK \ \

ETHSYNC_IN .
ETHRXD “ Valid ><><

ETHSYNC . .
SR NN D V00000 S
Figure 26. SMIl Mode Signal Timing
2.5.11 GPIO Timing
Table 28. GPIO Timing
o Ref = CLKIN
No. Characteristics - Unit
Min Max
601 REFCLK edge to GPIO out valid (GPIO out delay time) — 6.1 ns
602 REFCLK edge to GPIO out not valid (GPIO out hold time) 11 — ns
603 REFCLK edge to high impedance on GPIO out — 5.4 ns
604 GPIO in valid to REFCLK edge (GPIO in set-up time) 3.5 — ns
605 REFCLK edge to GPIO in not valid (GPIO in hold time) 0.5 — ns

REFCLKJ \ / ‘ S—\ / @
@ N

GPIO High Impedance 22 N
(Output) )

[4
J

604) e |=

GPIO Valid
(Input) al

Figure 27. GPIO Timing

Y
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3 Hardware Design Considerations

The following sections discuss areas to consider when the MSC8113 deviceis designed into a system.

3.1 Start-up Sequencing Recommendations

Use the following guidelines for start-up and power-down seguences:

e Assert PORESET and TRST before applying power and keep the signals driven low until the power reaches the
regquired minimum power levels. This can be implemented viaweak pull-down resistors.

e CLKIN can be held low or allowed to toggle during the beginning of the power-up sequence. However, CLKIN must
start toggling before the deassertion of PORESET and after both power supplies have reached nominal voltage levels.

e If possible, bring up Vpp/Veesyn @nd Vppy together. If it is not possible, raise Vpp/Veesyy first and then bring up
VppoH- Voo should not exceed Vpp/Vecgyn Until Vpp/Veesyn reachesits nominal voltage level. Similarly, bring both
voltage levels down together. If that is not possible reverse the power-up sequence, with Vppy going down first and
then Vpp/Vecsyn:

Note:  Thisrecommended power sequencing for the MSC8113 is different from the MSC8102.

External voltage applied to any input line must not exceed the 1/O supply Vppy by morethan 0.8V at any time, including during
power-up. Some designs require pull-up voltages applied to selected input lines during power-up for configuration purposes.
Thisis an acceptable exception to the rule. However, each such input can draw up to 80 mA per input pin per devicein the
system during start-up.

After power-up, Vppy mMust not exceed Vpp/Vecsyny by morethan 2.6 V.

3.2 Power Supply Design Considerations

When implementing anew design, use the guidelines described in the MSC8113 Design Checklist (AN3374 for optimal system
performance. MSC8122 and MSC8126 Power Circuit Design Recommendations and Examples (AN2937) provides detailed
design information.

Figure 33 shows the recommended power decoupling circuit for the core power supply. The voltage regul ator 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 specified voltage level even for avery short spikes. This can be achieved
by using the following guidelines:

«  For the core supply, use avoltage regulator rated at 1.1 V with nominal rating of at least 3 A. Thisrating does not
reflect actual average current draw, but isrecommended because it resists changesimposed by transient spikes and has
better voltage recovery time than supplies with lower current ratings.

e Decouple the supply using low-ESR capacitors mounted as close as possible to the socket. Figure 33 shows three
capacitorsin parallel to reducetheresistance. Three capacitorsisarecommended minimum number. If possible, mount
at least one of the capacitors directly below the MSC8113 device.

M//’/Nkaximum IR drop \>I
of I5mVatlA 'A/_\l
| 1 Lmax=2cm

max

111V 1 il
| One 0.01 pF capacitor |
L e | for every 3 core supply
Power supply pads. MSC81)3
or
Voltage Regulator I i I
+ .
(Inin = 3 A) | () | Bu!k/TantaIum capacitors
I 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
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L]

Note:

Note:

Note:

3.4

If thereis an external bus master (BCR[EBM] = 1):

— BR, BG, DBG, and TS must be pulled up.

— EXT_BR[2-3], EXT_BG[2-3], and EXT_DBG[2-3] must be pulled up if multiplexed to the system bus
functionality.

In single-master mode, ABB and DBB can be selected as IRQ inputs and be connected to the non-active value. In other

modes, they must be pulled up.

The MSC8113 does not support DL L -enabled mode. For the following two clock schemes, ensure that the DLL is
disabled (that is, the DLLDIS bit in the Hard Reset Configuration Word is set).

If no system synchronization is required (for example, the design does not use SDRAM), you can use any of the
available clock modes.

In the CLKIN synchronization mode, use the following connections:

— Connect the oscillator output through a buffer to CLKIN.

— Connect the CLKIN buffer output to the slave device (for example, SDRAM) making sure that the delay path
between the clock buffer to the MSC8113 and the SDRAM is equal (that is, has a skew less than 100 ps).

— Valid clock modesin thisscheme are: 0, 7, 15, 19, 21, 23, 28, 29, 30, and 31.

See the Clock chapter in the MSC8113 Reference Manual for details.

If the 60x-compatible system busis not used and SIUMCR[PBSE] is set, PPBS can be disconnected. Otherwise, it
should be pulled up.

The following signals: SWTE, DSISYNC, DSI64, MODCK[1-2], CNFGS, CHIPID[0-3], RSTCONF and BM[0-2] are
used to configure the M SC8113 and are sampled on the deassertion of the PORESET signal. Therefore, they should
be tied to GND or Vppy or through a pull-down or a pull-up resistor until the deassertion of the PORESET signal.
Whenthey areused, INT_OUT (if SSUMCR[INTODC] iscleared), NMI_OUT, and IRQxx (if not full drive) signals must
be pulled up.

When the Ethernet controller is enabled and the SMII mode is selected, GP1010 and GPIO14 must not be connected
externally to any signal line.

For details on configuration, see the MSC8113 User’ s Guide and MSC8113 Reference Manual. For additional
information, refer to the MSC8113 Design Checklist (ANXXxXx).

External SDRAM Selection

The external bus speed implemented in a system determines the speed of the SDRAM used on that bus. However, because of
differencesin timing characteristics among various SDRAM manufacturers, you may have use afaster speed rated SDRAM to
assure efficient data transfer across the bus. For example, for 133 MHz operation, you may have to use 133 or 166 MHz
SDRAM. Always perform adetailed timing analysis using the M SC8113 bus timing values and the manufacturer specifications
for the SDRAM to ensure correct operation within your system design. The output delay listed in SDRAM specificationsis
usually given for aload of 30 pF. Scale the number to your specific board load using the typical scaling number provided by
the SDRAM manufacturer.
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