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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.

1.1

Top View
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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
B10 |Reserved® —
B1l |Reserved! —
B12 SRIO_RXDO Vppsxc
B13 |GNDgxc GNDgxc
B14 |SRIO_RXD1 Vpbpsxc
B15 |GNDgxc GNDsgxc
B16 |SRIO_REF CLK VpDSXC
B17 |Reserved! —
B18 |Vopsxc Vbpsxc
B19 |SRIO_RXD2/ SGMII support on SERDES is enabled by Reset Configuration Word Vppsxc
GE1_SGMII_RX
B20 |GNDgyc | | | | | | | GNDgyc
B21 |SRIO_RXD3/ SGMII support on SERDES is enabled by Reset Configuration Word Vppsxc
GE2_SGMI_RX
B22 |GNDgyc GNDgyc
B23 |GNDgyp GNDgyp
B24 |MDQ27 VDDDDR
B25  |Vppppr VbDDDR
B26 |GND GND
B27  |Vppppr VbDDDR
B28 |MDQS3 VODODR
Cl |Reserved! —
C2 |GE2_RX_CLK/PCI_AD29 Ethernet 2 PCI Ethernet 2 VopGE?
C3  |Vbpge2 VbpGE?2
C4 |TDM7RSYN/GE2_TD2/ TDM PCI Ethernet2  |UTOPIA| Vppges
PCI_AD2/UTP_TER
C5 |TDM7RCLK/GE2_RD2/ TDM PCI Ethernet2  |UTOPIA| Vppges
PCI_ADO/UTP_RVL
C6  |Vopee2 VbpGE2
C7 |GE2_RDO/PCI_AD27 Ethernet 2 PCI Ethernet 2 VopGE?
C8 |Reserved! —
C9 |Reserved! —
C10 |Reserved! —
Cl11 |Reserved! —
C12  |Vppsxp Vbpsxp
C13 |SRIO_TXDO VoDsxp
Cl4  |Vppsxp Vbpsxp
Cl15 |SRIO_TXD1 Vbpsxp
C16 |GNDgyce GNDgyc
C17 |GNDgjopLL GNDRgJopLL
C18 |Reserved! _
C19 |Vppsxp Vbpsxp
C20 |SRIO_TXD2/GE1_SGMII_T SGMII support on SERDES is enabled by Reset Configuration Word Vppsxp
X
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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
C21 |Vppsxp Vbpsxp
C22 |SRIO_TXD3/GE2_SGMII_T SGMII support on SERDES is enabled by Reset Configuration Word Vppsxp
X
C23 |Vppsxp Vbpsxp
c24  |MDQ26 VODDDR
C25 |MDQ25 VDDDDR
c26 |MDM3 VODODR
C27 |GND GND
C28 |MDQ24 VDDDDR
D1 |Reserved! —
D2 |GE2_RD1/PCI_AD28 Ethernet 2 PCI Ethernet 2 Vobee?
D3 GND GND
D4 |TDM7TDAT/GE2 TD3/ TDM PCI Ethernet 2 UTOPIA| Vppees
PCI_AD3/UTP_TMD
D5 |TDM7RDAT/GE2_RD3/ TDM PCI Ethernet 2 UTOPIA| Vppees
PCI_ADL/UTP_STA
D6 GE1_RDO/UTP_RD2/ UTOPIA Ethernet 1 PCI UTOPIA Ethernet 1|UTOPIA| Vppge1
PCI_CBE2
D7 |TDM7TCLK/GE2_TCK/ TDM PCI Ethernet 2 UTOPIA| Vppees
PCI_IDS/UTP_RER
D8 |Reserved! —
D9 |Reserved! —
D10 |Reserved! —
D11 |Reserved! —
D12 |GNDgyp GNDgyp
D13 |SRIO_TXDO VoDsxp
D14 |GNDgyp GNDgyp
D15 |SRIO_TXD1 Vipsxp
D16  |Vppsxc Vbpsxc
D17 |Reserved! —
D18 |Reserved! —
D19 |GNDgyp GNDgyp
D20 |[SRIO_TXD2/GE1_SGMII_T SGMII support on SERDES is enabled by Reset Configuration Word Vppsxp
X
D21 |GNDgyp ‘ ‘ ‘ ‘ ‘ GNDgyp
D22 |[SRIO_TXD3/GE2_SGMII_T SGMII support on SERDES is enabled by Reset Configuration Word Vppsxp
X
D23 |GNDgyp GNDgxp
D24 |MDQ23 VbppDR
D25 |Vppppr VDDDDR
D26 |MDQ22 VbpDDR
D27 |MDQ21 VbppDR
D28 |MDQS2 VDbDDDR
El |Reserved! —
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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
F1I0 |Vpp Voo
F11 GND GND
F12 |Vpp Voo
F13 GND GND
F14 |Vpp Vpp
F15 GND GND
F16  |Vpp Voo
F17 GND GND
F18  |Vpp Voo
F19 GND GND
F20  |Vpp Voo
F21 |Reserved! —
F22  |Vppppr VbDDDR
F23 GND GND
F24  [MDQ19 VODDDR
F25 |MDQ18 VODDDR
F26 |MDM2 VODDDR
F27 [MDQ17 VODDDR
F28 |MDQ16 VODDDR
G1 |Reserved! —
G2 |SRESET* Vpoio
G3 GND GND
G4 |PORESET* Vbbio
G5 GE1_COL/UTP_RD1 UTOPIA Ethernet 1 UTOPIA Ethernet 1| UTOPIA Vppio
G6 GE1_TD2/UTP_TD4/ UTOPIA Ethernet 1 PCI UTOPIA Ethernet 1|UTOPIA| Vppge1
PCI_AD29
G7 GE1_RX_DV/UTP_RD7 UTOPIA Ethernet 1 UTOPIA Ethernet 1|UTOPIA| Vppge1
G8 GE1_TX_ER/UTP_TD7/ UTOPIA Ethernet 1 PCI UTOPIA Ethernet 1|UTOPIA| Vppge1
PCI_CBE1l
G9  |Vpp Vbp
G10 |GND GND
G11 |Vpp Voo
G12 |GND GND
G13 [Vpp Voo
G14 |GND GND
G15 |Vpp Voo
G16 |GND GND
G17 |Vpp Voo
G18 |GND GND
G19 [Vpp Voo
G20 |GND GND
G21 |Reserved! — —
G22 |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
G23 |MBA1l VbDDDR
G24 |MA3 VDODDDR
G25 |MA8 VbDDDR
G26  |Vppppr VDDDDR
G27 |GND GND
G28 |MCKO VbDDDR
H1 |Reserved! —
H2 |CLKIN Vbbio
H3 |HRESET Vbpio
H4 |PCI_CLK_IN Vbbio
H5  |NMI Vbbio
H6 |URXD/GPIO14/IRQ8/ RC_LDF UART/GPIO/IRQ Vopio
RC_LDF3 6
H7 |GE1_RX_ER/PCI_AD6/ GPIO/ |Ethernet PCl GPIO/ Ethernet 1 Vbbio
GPI025/IRQ15% 6 IRQ 1 IRQ
H8 |GE1_CRS/PCI_ADS PCI |Ethernet PCl Ethernet 1 Vbbio
1
H9 |GND GND
H10 |Vpp Vob
H11 |GND GND
H12 |Vpp Vbb
H13 |GND GND
H14 |Vpp Vob
H15 |Vpp Vbb
H16 |Vpp Vob
H17 |GND GND
H18 |Vpp Vbb
H19 |GND GND
H20 |Vpp Vob
H21  |Vpp Vbb
H22  |Vppppr VDDDDR
H23 |MBAO VDODDDR
H24 |MA15 VbDDDR
H25 |Vpppor VDDDDR
H26 |MA9 VDODDDR
H27 |MA7 VbDDDR
H28 |MCKO VDODDDR
J1  |Reserved! —
J2  |GND GND
J3  |Vbpio Vbbio
J4  |STOP_BS Vbbio
J5_ |NMI_OuT* Vobio
J6  |INT_OuT* Vbbio
J7  |SDA/GPIO27% 46 12C/GPIO Vbbio
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
T21 GND GND
T22  |VppppR VbDDDR
T23 GND GND
T24  |VppppR VDDDDR
T25 GND GND
T26  |Vopppr VbDDDR
T27 GND GND
T28  |VppppR VbDDDR
Ul |Reserved! —
u2 UTP_TCLK/PCI_AD29 UTOPIA PCI UTOPIA Vppio
U3 UTP_TADDRA4/PCI_AD27 UTOPIA PCI UTOPIA Vppio
U4  |UTP_TADDR2 UTOPIA Vobio
U5 GND I I GND
U6 |UTP_REN/PCI_AD20 UTOPIA PCI UTOPIA Vbbio
U7  |PCI_AD26 PCI Vobio
Us |PCI_AD25 PCI Vboio
U9 |Reserved! VbbIo
U10 |Vppwms Vbpwms
Ull |GND GND
Ul2  |Vppwms Vbpwms
Ul3 |GND GND
Ul4  |Vppwms Vbpms
Ul5 |GND GND
U16  |Vppwms Vbpwms
Ul7 |GND GND
Ul8 |Vppwms Vbpwms
Ul9 |GND GND
U20  |Vppwms Vbpms
U21 |GND GND
U22 |GND GND
U23  |MDQ7 VDDDDR
U24 |MDQ3 VbooDR
U25 |MDQ4 VbDDDR
U26 |MDQ5 VbDDDR
U27 |MDQ1 VbooDR
U28  |MDQO VbDDDR
V1l |Reserved! —
v2 |UTP_TD10/PCI_CBEO UTOPIA PCI UTOPIA Vbbio
V3 |UTP_TADDR3 UTOPIA Vobio
V4  |UTP_TD1/PCI_PERR UTOPIA PCI UTOPIA Vbpio
V5 UTP_TADDRO/PCI_AD23 UTOPIA PCI UTOPIA Vppio
V6 UTP_TADDR1/PCI_AD24 UTOPIA PCI UTOPIA Vppio
V7 UTP_TCLAV/PCI_AD28 UTOPIA PCI UTOPIA Vppio
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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
AE19 |GND GND
AE20 |Vppmsio Vbpwmaio
AE21 |Reserved! —
AE22 |GND GND
AE23 |GND GND
AE24 |GND GND
AE25  |VppppR VbpDpDR
AE26 |GND GND
AE27 |Vppbbpr VbpDDR
AE28 |GND GND
AF1 |Reserved! —
AF2  |Vppio Vbbio
AF3 |GND GND
AF4 | TDMORDAT/ RCFG_ TDM Vboio
RCFG_CLKIN_RNG CLKIN_
RNG
AF5 |TDMOTSYN/RCW_SRC2 |RCW_ TDM VpDpio
SRC2

AF6 |TDM1RDAT/RCO RCO TDM Vbpio
AF7  |Vppio Vbpio
AF8 |GND GND
AF9 |TDM2RDAT/RC4 RC4 TDM Vbpio
AF10 |TDM2TCLK TDM Vbbio
AF11 |GPIO22/IRQ4% 8/SPIMOSI GPIO/IRQ/SPI Vopio
AF12 |GND GND
AF13 |[GND GND
AF14  |Vppwmsio Vbpwmsio
AF15 |GND GND
AF16 |GND GND
AF17 |Reserved! —
AF18 |Vppmaio Vbpwmsio
AF19 |GND GND
AF20 |Reserved! —
AF21 |Reserved?! —
AF22 |M3_RESET Vbbwmsio
AF23 |GND GND
AF24  |Vppppr VbpoDR
AF25 |GND GND
AF26  |Vppbpr VbpDDR
AF27 |GND GND
AF28  (Vppppr VbpoDR
AG1 |Reserved! —
AG2 |GPIO16/IRQ0% & GPIO/IRQ VbbIo
AG3 |TDMOTCLK TDM Vbpio
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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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2.5 DC Electrical Characteristics

This section describes the DC €electrical characteristics for the MSC8144.

25.1 DDR SDRAM DC Electrical Characteristics
This section describes the DC electrical specifications for the DDR SDRAM interface of the M SC8144.

Electrical Characteristics

Note: DDR SDRAM uses VDDDDR(typ) =25V and DDR2 SDRAM uses VDDDDR(typ) =18V.

25.1.1 DDR2 (1.8 V) SDRAM DC Electrical Characteristics

Table 6 provides the recommended operating conditions for the DDR2 SDRAM component(s) of the MSC8144 when

Vppppr(typ) =1.8 V.

Table 6. DDR2 SDRAM DC Electrical Characteristics for Vppppr (typ) =1.8 V

Parameter/Condition Symbol Min Max Unit
I/0 supply voltage! VDDDDR 1.7 1.9 \Y
1/0 reference V0|tagez MVREF 0.49 x VDDDDR 0.51 x VDDDDR \Y
I/O termination voltage® Vit MVggg — 0.04 MVggg + 0.04 \%
Input hlgh voltage V|H MVREF +0.125 VDDDDR +0.3 \Y%
Input low voltage Vi -0.3 MVgge — 0.125 \%
Output leakage current? loz -50 50 LA
Output high current (Voyt = 1.420 V) loH -13.4 — mA
Output low current (Vo = 0.280 V) loL 13.4 — mA
Notes: 1. Vppppr iS expected to be within 50 mV of the DRAM Vpp at all times.
2. MVggr is expected to be equal to 0.5 x Vppppg, and to track Vppppr DC variations as measured at the receiver.
Peak-to-peak noise on MVggr may not exceed 2% of the DC value.
3. Vyris not applied directly to the device. It is the supply to which far end signal termination is made and is expected to be
equal to MVRgg. This rail should track variations in the DC level of Vppppg-
4. Output leakage is measured with all outputs are disabled, 0 V < Voyt < Vppppr-
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Electrical Characteristics

255 Ethernet DC Electrical Characteristics

2551 MII, SMII and RMII DC Electrical Characteristics

Table 11. MIl, SMIl and RMII DC Electrical Characteristics

Characteristic Symbol Min Max Unit

Supply voltage 3.3 V VbDGEL 3.135 3.465 \Y
VbpGE2

Input high voltage ViH 2.0 3.465
Input low voltage Vi -0.3 0.8
Input leakage current, V|y = supply voltage N -30 30 A
Signal low input current, V= 0.4 V1 I -30 30 UA
Signal high input current, V| = 2.4 vi In -30 30 LA
Output high voltage, lgy = -4 mA Vou 2.4 3.465
Output low voltage, | = 4mA VoL — 0.4
Input Pin Capacitancel Cin 8 pF
Note: 1. Not tested. Guaranteed by design.

2552 RGMII DC Electrical Characteristics

Table 12. RGMII DC Electrical Characteristics

Characteristic Symbol Min Max Unit
Supply voltage 2.5 V VbbGEL 2.375 2.625 \Y
VbpGE2

Input high voltage ViH 1.7 2.625

Input low voltage Vi -0.3 0.7

Input leakage current, V,\ = supply voltage N -30 30 LA
Output high voltage, lgy = -1 mA Vou 2.0 2.625

Output low voltage, lg = 1 mA VoL — 0.4

Input Pin Capacitancel Cin 8 pF

Note: 1. 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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2.6.4

DDR SDRAM AC Timing Specifications

This section describes the AC electrical characteristics for the DDR SDRAM interface.

2.6.4.1 DDR SDRAM Input Timings

Electrical Characteristics

Table 20 provides the input AC timing specifications for the DDR SDRAM when Vppppr (typ) = 2.5 V.

Table 20. DDR SDRAM Input AC Timing Specifications for 2.5-V Interface

Parameter Symbol Min Max Unit
AC input low voltage Vi — MVggg—0.31 \
AC input high voltage \m MVggg + 0.31 — \
Note: At recommended operating conditions with Vppppr 0f 2.5 + 5%.

Table 21 provides the input AC timing specifications for the DDR SDRAM when Vppppr (typ) = 1.8 V.
Table 21. DDR2 SDRAM Input AC Timing Specifications for 1.8-V Interface

Parameter Symbol Min Max Unit
AC input low voltage VL — MVRgg — 0.25 \%
AC input high voltage Viy MVggg + 0.25 — \
Note: At recommended operating conditions with Vppppg 0f 1.8 + 5%.

Table 22 provides the input AC timing specifications for the DDR SDRAM interface.
Table 22. DDR SDRAM Input AC Timing Specifications
Parameter Symbol Min Max Unit
Controller Skew for MDQS—MDQ/MECC/MDM?* toiskew
* 400 MHz -365 365 ps
* 333 MHz -390 390 ps
* 266 MHz —428 428 ps
e 200 MHz —490 490 ps
Notes: 1. tciskew represents the total amount of skew consumed by the controller between MDQS[n] and any corresponding bit that is
captured with MDQS[n]. Subtract this value from the total timing budget.
2. Atrecommended operating conditions with Vppppgr (1.8 V or 2.5 V) + 5%
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rical Characteristics

Table 34. Receiver AC Timing Specifications—3.125 GBaud

Range
Characteristic Symbol Unit Notes
Min Max

Differential Input Voltage ViN 200 1600 mVpp | Measured at receiver

Deterministic Jitter Tolerance Jp 0.37 Ulpp | Measured at receiver

Combined Deterministic and Random Jbr 0.55 Ulpp | Measured at receiver

Jitter Tolerance

Total Jitter Tolerance Jr 0.65 Ulpp Measured at receiver. Total jitter is composed of
three components, deterministic jitter, random jitter
and single frequency sinusoidal jitter. The sinusoidal
jitter may have any amplitude and frequency in the
unshaded region of Figure 13. The sinusoidal jitter
component is included to ensure margin for low
frequency jitter, wander, noise, crosstalk and other
variable system effects.

Multiple Input Skew Swmi 22 ns Skew at the receiver input between lanes of a
multilane link

Bit Error Rate BER 10712

Unit Interval Ul 320 320 ps +100 ppm

8.5 Ul p-p

Sinusoidal
Jitter
Amplitude

0.10 Ul p-p

22.1 kHz Frequency 1.875 MHz 20 MHz

Figure 13. Single Frequency Sinusoidal Jitter Limits
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Electrical Characteristics

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

MSC8144 Quad Core Digital Signal Processor Data Sheet, Rev. 16

Freescale Semiconductor 51



tvmbe

ETHMDC 7

=Dl % | &N

4_
tMDDVKH <4— MDDXKH

ETHMDIO \
(Output) \

tMDKHDX

Figure 24. MIl Management Interface Timing

2.6.10.2 MIl Transmit AC Timing Specifications
Table 41 provides the MII transmit AC timing specifications.

Table 41. MIl Transmit AC Timing Specifications

Parameter/Condition Symbol ! Min Max Unit
TX_CLK to Ml data TXD[3:0], TX_ER, TX_EN delay tMTKHDX 0 25 ns
Notes: 1. Typical TX_CLK period (tyrx) for 10 Mbps is 400 ns and for 100 Mbps is 40 ns.
2. Program GCR4 as 0x00030CC3.
Figure 25 shows the MI1 transmit AC timing diagram.
TX_CLK J—\——Z \ / \
TXD[3:0]
TX_EN ><
TX_ER
—» IMTKHDX
Figure 25. MIl Transmit AC Timing
2.6.10.3 MIl Receive AC Timing Specifications
Table 42 provides the Ml receive AC timing specifications.
Table 42. MIl Receive AC Timing Specifications
Parameter/Condition Symbol * Min Max Unit
RXD[3:0], RX_DV, RX_ER setup time to RX_CLK tMRDVKH 10.0 — ns
RXD[3:0], RX_DV, RX_ER hold time to RX_CLK tMRDXKH 2 — ns

Notes: 1. Typical RX_CLK period (tyrx) for 10 Mbps is 400 ns and for 100 Mbps is 40 ns.
2. Program GCR4 as 0x00030CC3.
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2.6.12 SPI Timing

Table 48 lists the SPI input and output AC timing specifications.
Table 48. SPI AC Timing Specifications !

Characteristic Symbol 2 Min Max Unit
SPI outputs valid—Master mode (internal clock) delay tNIKHOV 6 ns
SPI outputs hold—Master mode (internal clock) delay tNIKHOX 0.5 ns
SPI outputs valid—Slave mode (external clock) delay INEKHOV 8 ns
SPI outputs hold—Slave mode (external clock) delay INEKHOX 2 ns
SPI inputs—Master mode (internal clock input) setup time INIVKH 4 ns
SPI inputs—Master mode (internal clock) input hold time INIIXKH 0 ns
SPI inputs—Slave mode (external clock) input setup time INEIVKH 4 ns
SPI inputs—Slave mode (external clock) input hold time INEIXKH 2 ns
Notes: 1. Output specifications are measured from the 50 percent level of the rising edge of CLKIN to the 50 percent level of the signal.
Timings are measured at the pin.
2. The symbols for timing specifications follow the pattern of Yfirst two letters of functional block)(signal)(state) (reference)(state) f'or.inputs and
Yfirst two letters of functional block)(reference)(state)(signal)(state) for outputs. For example, tyikHox symbolizes the internal timing (NI) for
the time SPICLK clock reference (K) goes to the high state (H) until outputs (O) are invalid (X).

Figure 34 providesthe AC test load for the SPI.
Output %) Zp=50Q (WOVDD/Z
R.=50Q

Figure 34. SPI AC Test Load

Figure 35 and Figure 36 represent the AC timings from Table 48. Note that although the specifications generally reference the
rising edge of the clock, these AC timing diagrams also apply when the falling edge is the active edge.

Figure 35 shows the SPI timings in slave mode (external clock).

SPICLK (Input)

INEIXKH

Input Signals:
SPIMOSI ----------f R
(See Note)

Output Signals:
SPIMISO - -------------- R Al G S
(See Note)

Note: The clock edge is selectable on SPI.
Figure 35. SPI AC Timing in Slave Mode (External Clock)

Figure 36 shows the SPI timings in master mode (interna clock).
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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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P

3.4.2.2

ware Design Considerations

Serial RapidlO Specific Lane Is Not Used

Table 55. Connectivity of Serial RapidlO Related Pins When Specific Lane Is Not Used

Signal Name Pin Connection
SRIO_IMP_CAL_RX in use
SRIO_IMP_CAL_TX in use
SRIO_REF_CLK in use
SRIO_REF_CLK in use
SRIO_RXDx GNDsyc
SRIO_RXDx GNDgxc
SRIO_TXDx NC
SRIO_TXDx NC
VDDRIOPLL in use
GNDRjopLL in use
GNDgsxp GNDsxp
GNDgxc GNDgxc
Vbpsxp 1.0V
Vppsxc 1.0V
Note: The x indicates the lane number {0,1,2,3} for all unused lanes.

3.4.3 M3 Memory Related Pins

Table 56. Connectivity of M3 Related Pins When M3 Memory Is Not Used

Signal Name Pin Connection
M3_RESET NC
Vosms GND
Vbpms GND
Vbbwmaio GND
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P

ware Design Considerations

3.4.6 TDM Interface Related Pins

Table 63 lists the board connections of the TDM pins when an entire specific TDM is not used. For multiplexing options that
select asubset of a TDM interface, use the connections described in Table 63 for those signals that are not selected. Table 63
assumes that the alternate function of the specified pin isnot used. If the alternate function is used, connect that pin as required

to support the selected function.

Table 63. Connectivity of TDM Related Pins When TDM Interface Is Not Used

Signal Name Pin Connection
TDMxRCLK GND
TDMxRDAT GND
TDMXRSYN GND
TDMxTCLK GND
TDMTxDAT GND
TDMXTSYN GND
Vbbio 33V

Notes: 1. x={0,1,23,4,5,6,7}

MSC8144 Reference Manual for details.

2. In case of subset of TDM interface usage please make sure to disable unused TDM modules. See Chapter 20, TDM, in the

3.4.7 PCI Related Pins

Table 64 lists the board connections of the pins when PCI is not used. Table 64 assumes that the alternate function of the
specified pinisnot used. If the aternate function is used, connect that pin as required to support the selected function.

Table 64. Connectivity of PCI Related Pins When PCI Is Not Used

Signal Name

Pin Connection

PCI_AD[0-31] GND
PCI_CBE[0-3] GND
PCI_CLK_IN GND
PCI_DEVSEL Vbbio
PCI_FRAME Vbbio
PCI_GNT Vbpio
PCI_IDS GND
PCI_IRDY Vbbio
PCI_PAR GND
PCI_PERR Vbbio
PCI_REQ NC
PCI_SERR Vbpio
PCI_STOP Vbbio
PCI_TRDY Vbbio
Vbpio 33V
MSC8144 Quad Core Digital Signal Processor Data Sheet, Rev. 16
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3.4.8 Miscellaneous Pins

Hardware Design Considerations

Table 65 liststhe board connectionsfor the pinsif they are not required by the system design. Table 65 assumesthat the alternate
function of the specified pinis not used. If the aternate function is used, connect that pin as required to support the selected

function.
Table 65. Connectivity of Individual Pins When They Are Not Required
Signal Name Pin Connection

CLKOUT NC

EEO GND

EE1l NC

GPIO[0-31] GND

SCL See the GPIO connectivity guidelines in this table.
SDA See the GPIO connectivity guidelines in this table.
INT_OUT NC

m See the GPIO connectivity guidelines in this table.
NMI Vbbio

NMI_OUT NC

RC[0-16] GND

RC_LDF NC

STOP_BS GND

TCK GND

TDI GND

TDO NC

TMR[0-4] See the GPIO connectivity guidelines in this table.
TMS GND

TRST GND

URXD See the GPIO connectivity guidelines in this table.
UTXD See the GPIO connectivity guidelines in this table.
Vbbio 33V

Note: When using I/0 multiplexing mode 5 or 6, tie the TDM7TSYN/PCI_AD4 signal (ball number AC9) to GND.

Note:  For details on configuration, see the MSC8144 Reference Manual. For additional information, refer to the MSC8144
Design Checklist (AN3202).
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