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\ssignments and Reset States

Pin Assignments and Reset States

This section includes diagrams of the M SC8144 package ball grid array layouts and tables showing how the pinouts are

alocated for the package.

1

FC-PBGA Ball Layout Diagrams

Top and bottom views of the FC-PBGA package are shown in Figure 3 and Figure 4 with their ball location index numbers.
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Figure 3. MSC8144 FC-PBGA Package, Top View
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Table 1. Signal List by Ball Number (continued)
Power- I/0 Multiplexing Mode?
Ball . On Ref.
Number Signal Name Reset | 4 (000) | 1(001) | 2 (010) | 3 (011) | 4 (200) | 5 (101) | 6 (120) | 7 (121) | SUPPlY
Value
E2 GE1_RX_CLK/UTP_RD6/ UTOPIA Ethernet 1 PCI UTOPIA Ethernet 1|UTOPIA| Vppge1
PCI_PAR
E3 GE1_RD2/UTP_RD4/ UTOPIA Ethernet 1 PCI UTOPIA Ethernet 1|UTOPIA| Vppge1
PCI_FRAME
E4 GE1_RD1/UTP_RD3/ UTOPIA Ethernet 1 PCI UTOPIA Ethernet 1|UTOPIA| Vppge1
PCI_CBE3
ES GE1_RD3/UTP_RD5/ UTOPIA Ethernet 1 PCI UTOPIA Ethernet 1|UTOPIA| Vppge1
PCI_IRDY
E6  |VbpcE1 VbpGE1
E7 GE1_TX_EN/UTP_TD6/ UTOPIA Ethernet 1 PCI UTOPIA Ethernet 1|UTOPIA| Vppge1
PCI_CBEO
E8 |Reserved! —
E9 |Reserved! —
E10 |GND GND
E1l  [Vpp Voo
E12 |GND GND
E13  [Vpp Voo
E14 |GND GND
E15 |Vpp Voo
E16 |GND GND
E17 |Vpp Voo
E18 |GND GND
E19 |Vpp Voo
E20 |GND GND
E21  |Vpp Voo
E22 |GND GND
E23  |Vppppr VbDDDR
E24 |MDQ20 VODDDR
E25 |GND GND
E26  |Vpppor VbDDDR
E27 |GND GND
E28 |MDQS2 VDDDDR
F1 |Reserved! —
F2 GE1_TX_CLK/UTP_RDO/ UTOPIA Ethernet 1 PCI UTOPIA Ethernet 1| UTOPIA| Vppce:
PCI_AD31
F3  |Vbobce1 VbpGE1
F4 GE1_TD3/UTP_TD5/ UTOPIA Ethernet 1 PCI UTOPIA Ethernet 1|UTOPIA| Vppge1
PCI_AD30
F5 GE1_TD1/UTP_TD3/ UTOPIA Ethernet 1 PCI UTOPIA Ethernet 1|UTOPIA| Vppge1
PCI_AD28
F6 GND GND
F7 GE1_TDO/UTP_TD2/ UTOPIA Ethernet 1 PCI UTOPIA Ethernet 1|UTOPIA| Vppge1
PCI_AD27
F8 |VbpcE1 VbpGE1
F9 GND GND
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Table 1. Signal List by Ball Number (continued)

Power- I/0 Multiplexing Mode?
Ball . On Ref.
Number Signal Name Reset | 4 (000) | 1(001) | 2 (010) | 3 (011) | 4 (200) | 5 (101) | 6 (120) | 7 (121) | SUPPlY
Value
M8  [Vbbio Vbbio
M9  |Vpp Vbp
M10 |GND GND
M1l |Vpp Voo
M12 |GND GND
M13  |Vpp Voo
M14 |GND GND
M15 |Vpp Voo
M16 |GND GND
M17  |Vpp Voo
M18 |GND GND
M19  |Vpp Voo
M20 |GND GND
M2l |Vpp Voo
M22  |VppppR VbDDDR
M23 |MCS1 VDDDDR
M24 |MA13 VODODR
M25  |MA2 VODDDR
M26  |MAO VDDDDR
M27 |GND GND
M28  [MCK1 VODDDR
N1 |Reserved® —
NZ  |Vppio Vbbio
N3 |TMS Vobio
N4 UTP_RDlO/PCl_AD]A5 UTOPIA PCI UTOPIA Vppio
N5 Vbbio Power Vppio
N6 UTP_RADDR1/PCI_AD8 UTOPIA PCI UTOPIA Vppio
N7 UTP_TDY9/PCI_AD31 UTOPIA PCI UTOPIA Vppio
N8  |TMR3/PCI_IRDY/GPIO19% TIMER/GPIO PCI TIMER/GPIO  |UTOPIA|  Vppio
6/UTP_TEOP

N9 GND GND
N10 |Vppwms Vbpwms
N1l |Vpp Voo
N12  |Vppms Vbpwms
N13  |Vpp Voo
N14  |Vppwms Vbpwms
N15  |Vpp Voo
N16 |Vppms Vbpwms
N17  |Vpp Voo
N18 |Vppwms Vppwms
N19  |Vpp Voo
N20  |Vppwms Vbpwms
N21 |GND GND
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Table 1. Signal List by Ball Number (continued)

Power- I/0 Multiplexing Mode?

Ball . On Ref.

Numb Signal Name Reset s |
umber leSuee 0(000) | 1(001) | 2 (010) | 3 (011) | 4 (100) | 5(101) | 6(110) | 7 (111) upply
AB19 |Vppwms Vbpms
AB20 |GND GND
AB21 |GND GND
AB22 |Vppppr VDDDDR
AB23 |MECC7 VDDoDDR
AB24 |MECC1 VoDDDR
AB25 |MECC4 VDDDDR
AB26 |MECCS5 VDDoDDR
AB27 |MECC2 VoDDDR
AB28 |ECC_MDQS VDDDDR
AC1 |Reserved! —
AC2 |UTP_RD9Y/RC13 RC13 UTOPIA Vboio
AC3 |UTP_RD8/RC12 RC12 UTOPIA Vbpio
AC4 |TDM6TCLK/PCI_AD22 TDM PCI TDM Vppio
AC5 |TDM6RSYN/PCI_AD21/ TDM/GPIO/IRQ PCI TDM/GPIO/IRQ Vppio

GPI06/ IRQ123 6
AC6  |Vppio I I I I Vobio
AC7 |TDM3TSYN/RC11 RC11 TDM Vbpio
AC8 |PCI_AD23/GPIO7/IRQ13/ TDM/GPIO/IRQ PCI TDM/GPIO/IRQ |UTOPIA Vppio
TDM6TDAT? &UTP_RMOD
AC9 |TDM7TSYN/PCI_AD4 TDM PCI reserved Vppio
ACI10 |Vppmsio Vbpmsio
AC11 |GND GND
AC12 |Vppms Vbpwms
AC13 |GND GND
AC14 |Vppwms Vbpms
AC15 |GND GND
AC16 |Vppms Vbpwms
AC17 |GND GND
AC18 |Vppwms Vbpwms
AC19 |GND GND
AC20 |Vppmsio Vbowmsio
AC21 |Reserved! —
AC22 |MECC6 VoDDDR
AC23 |MECC3 VDDDDR
AC24 |ECC_MDM VDDDDR
AC25 |Vppppr VbDDDR
AC26 |MECCO VDoDDR
AC27 |VppppR VDDDDR
AC28 |ECC_MDQS VoDDDR
AD1 |Reserved! —
AD2 |GPIO1%6 GPIO VbbIo
AD3 |TMRO/GPIO13 TIMER/GPIO Vboio
MSC8144 Quad Core Digital Signal Processor Data Sheet, Rev. 16
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Table 1. Signal List by Ball Number (continued)

Power- I/0 Multiplexing Mode?
Ball . On Ref.
Number Signal Name Reset | 4 (000) | 1(001) | 2 (010) | 3 (011) | 4 (200) | 5 (101) | 6 (120) | 7 (121) | SUPPlY
Value
AH17 |Reserved! —
AH18 |Reserved! —
AH19 |Reserved! —
AH20 |Reserved! —
AH21 |Reserved! —
AH22 |Reserved! —
AH23 |Reserved! —
AH24 |Reserved! —
AH25 |Reserved® —
AH26 |Reserved! —
AH27 |Reserved! —
AH28 |Reserved® —
Notes: 1. Reserved signals should be disconnected for compatibility with future revisions of the device.

2. For signals with same functionality in all modes the appropriate cells are empty.
3. The choice between GPIO function and other function is by GPIO registers setup. For configuration details, see Chapter 23,

GPIO in the MSC8144 Reference Manual.
4. Open-drain signal.

o

Internal 20 KQ pull-up resistor.

6. For signals with GPIO functionality, the open-drain and internal 20 KQ pull-up resistor can be configured by GPIO register
programming. See Chapter 23, GPIO of the MSC8144 Reference Manual for configuration details.
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P

rical Characteristics

2.5.2.2 Spread Spectrum Clock

SRIO_REF _CLK/ SRIO_REF CLK isdesigned to work with a spread spectrum clock (0 to 0.5% spreading at 3033 kHz rate

is allowed), assuming both ends have same reference clock. For better results use a source without significant unintended

modulation.

2.5.3

PCI DC Electrical Characteristics

Table 9. PCI DC Electrical Characteristics

Characteristic Symbol Min Max Unit
Supply voltage 3.3 V Vppecl 3.135 3.465 \
Input high voltage ViH 0.5 X Vpppcy 3.465 \%
Input low voltage Vi -0.5 0.3 X Vpppcy \%
Input Pull-up voltage! Vipu 0.7 X Vpppcl
Input leakage current, 0<V|y <Vpppc| IIN -30 30 UHA
Tri-state (high impedance off state) leakage current, 0<V,\ <Vpppc| loz -30 30 A
Signal low input current, v, = 0.4 V1 I -30 30 A
Signal high input current, V;; = 2.0 V2 Iy -30 30 UA
Output high voltage, Ioy = —0.5 mA, except open drain pins VoH 0.9 X Vpppcy — \
Output low voltage, Ig = 1.5 mA VoL — 0.1 X Vpppcy \%
Input Pin Capacitancel Cin 10 pF
Notes: 1. Nottested. Guaranteed by design.
2.5.4  TDM DC Electrical Characteristics

Table 10. TDM DC Electrical Characteristics

Characteristic Symbol Min Max Unit
Supply voltage 3.3 V VopTDM 3.135 3.465 \%
Input high voltage ViH 2.0 3.465 \%
Input low voltage Vi -0.3 0.8 \%
Input leakage current 0<V|y <VppTtpm IIN -30 30 A
Tri-state (high impedance off state) leakage current loz -30 30 LA
Output high voltage, oy = -1.6 mA VoH 2.4 — \%
Output low voltage, |g = 0.4mA VoL — 0.4 \%
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P

rical Characteristics

2.5.6 ATM/UTOPIA/POS DC Electrical Characteristics
Table 13. ATM/UTOPIA/POS DC Electrical Characteristics

Characteristic Symbol Min Max Unit
Supply voltage 3.3 V Vbpio 3.135 3.465 \
Input high voltage ViH 2.0 3.465 \
Input low voltage " -0.3 0.8 \
Input leakage current, V,y = supply voltage IIN -30 30 LA
Signal low input current, V= 0.4 I -30 30 HA
Signal high input current, V| = 2.4 vi Iq -30 30 LA
Output high voltage, lgy = -4 mA VoH 24 3.465 \
Output low voltage, Ig = 4 mA VoL — 0.5
Notes: 1. Nottested. Guaranteed by design.
2.5.7 SPI1 DC Electrical Characteristics
Table 14 provides the SPI DC electrical characteristics.

Table 14. SPI DC Electrical Characteristics

Characteristic Symbol Min Max Unit
Input high voltage Viy 2.0 3.465 \%
Input low voltage Vi -0.3 0.8 \Y
Input current N 30 A
Output high voltage, gy = —4.0 mA VoH 2.4 —
Output low voltage, I, = 4.0 mA VoL — 0.5

2.5.8

GPIO, UART, TIMER, EE, STOP_BS, I2C, IRQn, NMI_OUT, INT_OUT,

CLKIN, JTAG Ports DC Electrical Characteristics

Table 15. GPIO, UART, Timer, EE, STOP_BS, 1°C, IRQn, NMI_OUT, INT_OUT, CLKIN, and JTAG Port!
DC Electrical Characteristics

Characteristic Symbol Min Max Unit

Supply voltage 3.3 V Vobio 3.135 3.465 \
Input high voltage Vi 2.0 3.465 \
Input low voltage Vi -0.3 0.8 \
Input leakage current, V,\ = supply voltage IIN -30 30 LA
Tri-state (high impedance off state) leakage current, V,y = supply voltage loz -30 30 LA
Signal low input current, V,_ = 0.4 V2 I -30 30 LA
Signal high input current, V| = 2.0 V2 In -30 30 LA
Output high voltage, loy = -2 mA, VoK 2.4 3.465 \Y
except open drain pins

Output low voltage, Ig = 3.2 mA VoL — 0.4 \

Notes: 1. This does not include TDI and TMS, which have internal pullup resistors.
2. Not tested. Guaranteed by design.
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rical Characteristics

Table 19. Timing for a Reset Configuration Write (continued)

No. Characteristics Expression Max Min Unit

2 Delay from de-assertion of external PORESET to HRESET deassertion for
external pins and hard coded RCW

* 33 MHz <= CLKIN < 66 MHz 15369/CLKIN 615 233 us
e 66 MHz <= CLKIN <= 133 MHz 34825/CLKIN 528 262 us

Delay from de-assertion of external PORESET to HRESET deassertion for
loading RCW the I°C interface

* 33 MHz <= CLKIN < 44 MHz 92545/CLKIN 3702 2103 us
* 44 MHz <= CLKIN < 66 MHz 107435/CLKIN 2441 1627 us
* 66 MHz <= CLKIN < 100 MHz 124208/CLKIN 1882 1242 us
* 100 MHz <= CLKIN < 133 MHz 157880/CLKIN 1579 1187 us
3 Delay from HRESET deassertion to SRESET deassertion
* REFCLK =33 MHz t0 133 MHz 16/CLKIN 640 120 ns
Note: Timings are not tested, but are guaranteed by design.

f RCW_SRC2,RCW_SRC1,RCW_SRCO0,STOP_BS and RCFG_CLKIN_RNG

I I pins must be valid
_ $
PORESET I >
Input !

| sequence during this
period.
I ( : ) ’

Figure 7. Timing for a Reset Configuration Write

HRESET | | «
Output (I/0) | i P)
| |le—— 2 >
SRESET | L« |
Output (1/0) |
|
|

[
| Reset configuration write |
|
|

See also Reset Erratafor PLL lock and reset duration.
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Electrical Characteristics

Figure 8 shows the DDR SDRAM output timing for the MCK to MDQS skew measurement (tppk HMH)-

L~ _

MCK[n] . l
< MCK >

| | |
| \DDKHMHmMax) = 0.6 ns

MDQS

|

|

|

|

|

|

|

|

|
{DDKHMH(min) = —0.6 ns

| |

| |

| |

| |

| |

MDQS ! |
Figure 8. Timing for tppkHmH

Figure 9 shows the DDR SDRAM output timing diagram.

MCKin] Vi T Ty

VKD A S — —) —

—we— 1

| | | | | | | |

| | | | | | | |

— & bpKHAS: IDDKHES | | | | |

—» L tDDKll-iAX vtDDKHICX | | | |

ADDR/CMD Write AO NOOP I I I I I

| | l l l l l l

Cooewey e L

| | | tDDKHMHl | | | |

| L e | | | :

MDQS[n] I . 7 | | | I
: | : : | —» |« lpKHME

| | | |

]
—»1 & tppkHDS
| |

—> }4* topKLDS
MDQIX] DO D1

4,‘ 4— IDDKLDX

IopkHDX —P|  [€—

Figure 9. DDR SDRAM Output Timing
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rical Characteristics

Figure 10 provides the AC test load for the DDR bus.

Output 4@ Z,=50Q O VA Vbpppr/2
R, =50 Q
e nd

Figure 10. DDR AC Test Load

2.6.5 Serial RapidIO Timing and SGMII Timing

2.6.5.1 AC Requirements for SRIO_REF _CLK and SRIO_REF_CLK
Table 24 lists AC signal specifications.

Table 24. SDn_REF_CLK and SDn_REF_CLK AC Signal Specifications

Parameter Description Symbol Min Typical Max Units Comments

REFCLK cycle time tRer — 10 (8, 6.4) — ns 8 ns applies only to serial RapidlO system
with 125-MHz reference clock. 6.4 ns
applies only to serial RapidlO systems with
a 156.25 MHz reference clock.

Note: SGMII uses the 8 ns (125 MHz)

value only.

2.6.5.2 Signal Definitions

LP-Serial links use differential signaling. This section defines terms used in the description and specification of differential
signals. Figure 11 shows how the signals are defined. The figure shows waveforms for either atransmitter output (TD and TD)
or areceiver input (RD and RD). Each signal swings between voltage levels A and B, where A > B.

TD or RD

TD or RD

Differential Peak-Peak = 2 x (A — B)
Figure 11. Differential Vpp of Transmitter or Receiver

Note:  This explanation uses generic TD/TD/RD/RD signal names. These correspond to SRIO_TXD/SRIO_TXD/
SRIO_RXD/SRIO_RXD respectively.
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Electrical Characteristics

Using these waveforms, the definitions are as follows:
1. Thetransmitter output signals and the receiver input signals TD, TD, RD and RD each have a peak-to-peak voltage
(Vpp) swing of A —B.
2. Thedifferential output signal of the transmitter, Vp, isdefined as V1p — V1p.
3. Thedifferential input signal of the receiver, V|p, isdefined asVgp — Vgp.
4. Thedifferential output signal of the transmitter and the differential input signal of the receiver each range from A —B
to—(A —B).
5. The peak value of the differential transmitter output signal and the differential receiver input signal isA —B.
6. Thevalue of the differential transmitter output signal and the differential receiver input signal is2 x (A —B) Vpp
Toillustratethese definitionsusing real values, consider the case of aCML (Current Mode Logic) transmitter that hasacommon
mode voltage of 2.25V and each of itsoutputs, TD and TD, has aswing that goes between 2.5V and 2.0 V. Using these values,

the peak-to-peak voltage swing of the signals TD and TD is 500 mV pp The differential output signal ranges between 500 mV
and —500 mV. The pesak differential voltage is 500 mV. The peak-to-peak differential voltageis 1000 mV pp

Note:  AC electrical specifications are given for transmitter and receiver. Long run and short run interfaces at three baud
rates (atotal of six cases) are described. The parameters for the AC electrical specifications are guided by the XAUI
electrical interface specified in Clause 47 of IEEE™ Std 802.3ae-2002™. X AUI has similar application goalsto
serial RapidlO. The goa of this standard is that electrical designs for serial RapidlO can reuse electrical designs for
XAUI, suitably modified for applications at the baud intervals and reaches described herein.

2.6.5.3 Equalization

With the use of high speed serial links, the interconnect mediawill cause degradation of the signal at the receiver. Effects such
as Inter-Symbol Interference (1S1) or data dependent jitter are produced. This loss can be large enough to degrade the eye
opening at the receiver beyond what is allowed in the specification. To negate a portion of these effects, equalization can be
used. The most common egualization techniques that can be used are:

e A passive high passfilter network placed at the receiver. Thisis often referred to as passive equalization.

e Theuse of active circuitsin the receiver. Thisis often referred to as adaptive equalization.

2.6.5.4 Transmitter Specifications

LP-Seria transmitter electrical and timing specifications are stated in the text and tables of this section. The differential return
loss, S11, of the transmitter in each case shall be better than

e —10dB for (baud frequency)/10 < freq(f) < 625 MHz, and
e —10dB + 10log(f/625 MHz) dB for 625 MHz < freq(f) < baud frequency

The reference impedance for the differential return loss measurementsis 100 Q resistive. Differential return loss includes
contributions from internal circuitry, packaging, and any external components related to the driver. The output impedance
requirement appliesto all valid output levels. It is recommended that the 20-80% rise/fall time of the transmitter, as measured
at the transmitter output, have a minimum value 60 psin each case. It is also recommended that the timing skew at the output
of an LP-Seria transmitter between the two signals comprising a differential pair not exceed 25 ps at 1.25 GB, 20 ps at 2.50
GB, and 15 psat 3.125 GB.

Table 25. Short Run Transmitter AC Timing Specifications—1.25 GBaud

Range
Characteristic Symbol Unit Notes
Min Max
Output Voltage Vo -0.40 2.30 \ Voltage relative to COMMON of either signal
comprising a differential pair
Differential Output Voltage VpiFEPP 500 1000 mVpp
Deterministic Jitter Jp 0.17 Ulpp
Total Jitter Jr 0.35 Ulpp
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Table 36. PCI AC Timing Specifications (continued)

33 MHz 66 MHz
Parameter Symbol Unit
Min Max Min Max

=

Notes: See the timing measurement conditions in the PCI 2.2 Local Bus Specifications.

2. Al PClI signals are measured from 0.5 x Vpp, g of the rising edge of PCI_CLK_IN to 0.4 x Vpp, o of the signal in question for
3.3-V PCI signaling levels.

3. For purposes of active/float timing measurements, the Hi-Z or off state is defined to be when the total current delivered
through the component pin is less than or equal to the leakage current specification.

4. Input timings are measured at the pin.

5. The reset assertion timing requirement for HRESET is in Table 19 and Figure 7

Figure 15 providesthe AC test load for the PCI.

oup—{ ) z=s00 (V" Voo
R, =50Q

Figure 15. PCI AC Test Load

Figure 16 shows the PCI input AC timing conditions.

CLK

trcsu
tech
Input

Figure 16. PCI Input AC Timing Measurement Conditions

Figure 17 shows the PCI output AC timing conditions.

—> thcvaL

Output Delay

— tpcopr —

trcon—p

High-Impedance
Output

Figure 17. PCI Output AC Timing Measurement Condition
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Figure 28 shows the RMII transmit and receive AC timing diagram.

e tRMmx > tRMXR
REF_CLK
tRMXH lRMXF —
TXD[1-0]
TX_EN ><
—»{ IRMTKHDX
RXD[1-0]
CRS_DV Valid Data
RX_ER
tRMRDVKH <«
—» {tRMRDXKH

Figure 28. RMIl Transmit and Receive AC Timing

Figure 29 providesthe AC test load.

Output 4{) Z,=50Q (WVDDGE/Z
R, =50 Q

L

Figure 29. AC Test Load

2.6.10.5 SMIlI AC Timing Specification

Table 44. SMIl Mode Signal Timing

Characteristics Symbol Min Max Unit
ETHSYNC_IN, ETHRXD to ETHCLOCK rising edge setup time tSMDVKH 15 — ns
ETHCLOCK rising edge to ETHSYNC_IN, ETHRXD hold time tSMDXKH 1.0 — ns

ETHCLOCK rising edge to ETHSYNC, ETHTXD output delay tsMxR 15 5.0

ns

Notes: 1. Typical REF_CLK clock period is 8ns
2. Measured using a 5 pF load.
3. Measured using a 15 pF load
4. Program GCR4 as 0x00002008

Figure 30 shows the SMII Mode signal timing.
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2.6.14 JTAG Signals

Table 50. JTAG Timing

All frequencies
Characteristics Symbol Unit
Min Max
TCK cycle time trekx 36.0 — ns
TCK clock high phase measured at V), = 1.6 V tTeKH 15.0 — ns
Boundary scan input data setup time tBSVKH 0.0 — ns
Boundary scan input data hold time tBSXKH 15.0 — ns
TCK fall to output data valid trekHoV — 20.0 ns
TCK fall to output high impedance trckHOZ — 24.0 ns
TMS, TDI data setup time tTDIVKH 0.0 — ns
TMS, TDI data hold time tTDIXKH 5.0 — ns
TCK fall to TDO data valid trooHOV — 10.0 ns
TCK fall to TDO high impedance trpoHOZ — 12.0 ns
TRST assert time tTRsT 100.0 — ns
Note: All timings apply to OnCE module data transfers as well as any other transfers via the JTAG port.
Figure 38 showsthe Test Clock Input Timing Diagram
|< »)
trekx
\d »
N trekH
TCK N YWw_ ) Vm_ __ NG
(Input) N
fTCKR——> D E— —> [——1rckr
Figure 38. Test Clock Input Timing
Figure 39 shows the boundary scan (JTAG) timing diagram.
TCK N\
(Input) 55
tgsvKH tBSXKH
Data ¢ .
Inputs p) Input Data Valid

trckHov

Outputs

14
/_S)
Data > Output Data Valid

trekHoz

A 4

Data cC
Outputs )

Figure 39. Boundary Scan (JTAG) Timing
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Figure 40 shows the test access port timing diagram

TCK &\ //
(Input) £

tTDIVKH trpIXKH

DI b b
T™S { Input Data Valid
(Input)

trpoHov

»l

A

N~

TDO

(Output) Output Data Valid

N~

trpoHoz

l Ld

TDO
(Output) >>_SS

Figure 40. Test Access Port Timing

Figure 41 shows the TRST timing diagram.

TRST
(Input)
B trrsT

€ P

Figure 41. TRST Timing

3 Hardware Design Considerations

The following sections discuss areas to consider when the MSC8144 device is designed into a system.
3.1 Start-up Sequencing Recommendations

3.1.1 Power-on Sequence

Use the following guidelines for power-on sequencing:
*  There are no dependencies in power-on/power-off sequence between V o3 and Vpp supplies.

»  There are no dependenciesin power-on/power-off sequence between Rapidl O supplies: Vppsxc, Vppsxp
VDDRlOPLL and other MSC8144 &Jpplles

*  Vppp.L should be coupled with the Vpp power rail with extremely low impedance path.

External voltage applied to any input line must not exceed the related to this port 1/0 supply by morethan 0.6 V 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 acceptabl e exception to the rule during start-up. However, each such input can draw up to 80
mMA per input pin per MSC8144 device in the system during start-up. An assertion of theinputs to the high voltage level before
power-up should be with slew rate lessthan 4 V/ns.
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The following supplies should rise before any other suppliesin any sequence

Vpp and Vppp | coupled together
Vbbpwms

After the above suppliesrise to 90% of their nominal value the following 1/0 supplies may risein any sequence (see Figure 42):

Note:

3.1.2

VbbeEL
VbpeE2

Vbbio
Vppppr ad MVieg coupled one to another. MVggg should be either at same time or after Vpppprg-

Vbpwmaio
PV

I/O supplies

Vppwms, Vb, and VpppLL

I

|
90% |
|

!

Figure 42. Vppms: Vopwmazio and Vaogyz Power-on Sequence

»
»

This recommended power sequencing is different from the M SC8122/M SC8126.

If the DDR interface is not used, Vppppr and MV gee can be tied to GND.
If theM3 memory is not used, VDDM3’ VDDM3|O’ and V25M3 can betied to GND.
If the RapIdIO interface is not used, VDDSX' VDDSXP’ and VDDRlOPLL can betied to GND.

SO~ WNE

Start-Up Timing

Section 2.6.1 describes the start-up timing.
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If no pins that require Vppge; as areference supply are used (see Table 1), Vppgez can betied to GND.
If no pins that require Vppge2 as areference supply are used (see Table 1), Vppgez can betied to GND.
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ware Design Considerations

3.2 Power Supply Design Considerations

Each PLL supply must have an external RC filter for the Vppp,  input. Thefilter isa 10 Q resistor in series with two 2.2 uF,
low ESL (<0.5 nH) and low ESR capacitors. All three PLLs can connect to a single supply voltage source (such as a voltage
regulator) aslong as the external RC filter is applied to each PLL separately (see Figure 43). For optimal noise filtering, place
the circuit as close as possible to its Vppp | inputs. These traces should be short and direct.

MSC8144
Volt R lat 100
oltage Regulator
/\NV\ VbpPLLO
22pF ] 22 uF[
v v
10 Q
/\N\/\ VbDPLLO
220F[ 22uF[
v \Y4
10 Q
J_ /\NV\ J_ VbpPLLO
2.2 HF—|— 2.2 pF—|_
\V4 \Y4

Figure 43. PLL Supplies
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Hardware Design Considerations

Table 52. Connectivity of DDR Related Pins When Using 16-bit DDR Memory Only (continued)

Signal Name Pin connection
MWE in use
MVRer 1/2*Vppppr
VbbDDR 25Vorl8V

3.4.1.3 ECC Unused Pin Connections

When the error code corrected mechanism is not used in any 32- or 16-bit DDR configuration, refer to Table 53 to determine

the correct pin connections.

Table 53. Connectivity of Unused ECC Mechanism Pins

Signal Name Pin connection
MECC[0-7] pull-up to Vppppr
ECC_MDM NC
ECC_MDQS pull-down to GND
ECC_MDQS pull-up to Vppppr

3.4.2 Serial RapidlO Interface Related Pins

3421 Serial RapidIlO interface Is Not Used

Table 54. Connectivity of Serial RapidlO Interface Related Pins When the RapidIO Interface Is Not Used

Signal Name Pin Connection

SRIO_IMP_CAL_RX GND
SRIO_IMP_CAL_TX GND
SRIO_REF_CLK GND
SRIO_REF_CLK GND
SRIO_RXD[0-3] GND
SRIO_RXD[0-3] GND
SRIO_TXD[0-3] NC

SRIO_TXD[0-3] NC

VDDRIOPLL GND
GNDRopLL GND
GNDgyp GND
GNDgyc GND
Vbpsxp GND
Vbbpsxc GND
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ring Information

4 Ordering Information

Consult a Freescale Semiconductor sales office or authorized distributor to determine product availability and place an order.

. Core
Operating
Part Package Type Spheres Mask # |Core Voltage Frequency | Order Number
Temperature
(MHz)
MSC8144 |Flip Chip Plastic Ball Grid Array Lead-free OM31H 1.0V 0° to 90°C 800 MSC8144VT800A
(FC-PBGA)
0° to 105°C 800 MSC8144SVT800A
—40° to 105°C 800 MSC8144TVT800A
0° to 90°C 1000 MSC8144VT1000A
0° to 105°C 1000 MSC8144SVT1000A
—40° to 105°C 1000 MSC8144TVT1000A
1M31H 1.0V 0° to 90°C 800 MSC8144VT800B
0° to 105°C 800 MSC8144SVT800B
—40° to 105°C 800 MSC8144TVT800B
0° to 90°C 1000 MSC8144VT1000B
0° to 105°C 1000 MSC8144SVT1000B
—40° to 105°C 1000 MSC8144TVT10008

Note: See Table 3 for Core Voltage tolerance limits.
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