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Table 1. Signal List by Ball Number (continued)

Ball Number Signal Namel2 Pin Typel® Pol\ilvae:nia”
B9 M2A13 (e} GVvDD2
B10 VSS Ground N/A
B11 GVDD2 Power N/A
B12 M2CS1 0 GVDD2
B13 VSS Ground N/A
B14 GVDD2 Power N/A
B15 M2DQ35 110 GVDD2
B16 VSS Ground N/A
B17 GVDD2 Power N/A
B18 M2DQ51 110 GVvDD2
B19 VSS Ground N/A
B20 GVDD2 Power N/A
B21 Reserved NC —
B22 Reserved NC —
B23 SR1_TXDO (0] SXPVDD1
B24 SR1_TXDO o) SXPVDD1
B25 SXCVDD1 Power N/A
B26 SXCVSS1 Ground N/A
B27 SR1_RXDO I SXCVDD1
B28 SR1_RXDO | SXCVDD1
C1 M2DQ28 110 GVDD2
C2 M2DM3 (e} GVDD2
C3 M2DQ26 110 GVvDD2
C4 M2ECC4 110 GVvDD2
C5 M2DM8 (e} GVDD2
C6 M2ECC2 110 GVDD2
Cc7 M2CKE1 (0] GVDD2
Cc8 M2CKO (0] GVvDD2
c9 M2CKO 0 GVDD2
C10 M2BA1 (e} GVDD2
Cl1 M2A1 (0] GVDD2
C12 M2WE 0 GVDD2
C13 M2DQ37 110 GVDD2
Ci14 M2DM4 (e} GVvDD2
C15 M2DQ36 110 GVvDD2
Cl6 M2DQ32 110 GVvDD2
C17 M2DQ55 110 GVDD2
C18 M2DM6 (0] GVvDD2
C19 M2DQ53 110 GVvDD2
C20 M2DQ52 110 GVDD2
c21 Reserved NC —
c22 SR1_IMP_CAL_RX [ SXCVDD1
C23 SXPVSS1 Ground N/A
C24 SXPVDD1 Power N/A
C25 SR1_REF_CLK | SXCVDD1
C26 SR1_REF _CLK I SXCVDD1
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Table 1. Signal List by Ball Number (continued)

Ball Number Signal Namel2 Pin Typel® Power Ralil
Name
N23 SR2_TXD2/PE_TXD2/SGl_TX4 O SXPVDD2
N24 SR2_TXD2/PE_TXD2/SGl_TX4 O SXPVDD2
N25 SXCVDD2 Power N/A
N26 SXCVSS2 Ground N/A
N27 SRZ_RXDZ/PE_RXDZ/SG1_RX4 | SXCVDD2
N28 SR2_RXD2/PE_F€XD2/SG1_RX4 | SXCVDD2
P1 CLKIN | QVDD
P2 EEO | QVDD
P3 QVvVDD Power N/A
P4 VSS Ground N/A
P5 STOP_BS | QVDD
P6 QVvDD Power N/A
P7 VSS Ground N/A
P8 PLLO_AVDD9 Power VDD
P9 PLL2_AvDD?® Power VDD
P10 VSS Ground N/A
P11 VDD Power N/A
P12 VSS Ground N/A
P13 VDD Power N/A
P14 VSS Ground N/A
P15 VSS Ground N/A
P16 VSS Ground N/A
P17 VSS Ground N/A
P18 VSS Ground N/A
P19 VDD Power N/A
P20 Reserved NC —
P21 Reserved NC —
P22 Reserved NC —
P23 SXPVDD2 Power N/A
P24 SXPVSS2 Ground N/A
P25 SR2_PLL_AGND?® Ground SXCVSS2
P26 SR2_PLL_AvVDD?® Power SXCVDD2
P27 SXCVSS2 Ground N/A
P28 SXCVDD2 Power N/A
R1 VSS Ground N/A
R2 NMmI I QVDD
R3 NMI_OuUT® o QVDD
R4 HRESET®” 110 QVDD
R5 INT_OUT® o) QVDD
R6 EE1l O QVvDD
R7 VSS Ground N/A
R8 PLL1_AVDD9 Power VDD
R9 VSS Ground N/A
R10 VDD Power N/A
R11 VSS Non-user N/A
R12 VDD Power N/A
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Table 1. Signal List by Ball Number (continued)

Ball Number Signal Namel2 Pin Typel® Pol\ilvae:nia”
v21 RCW_LSEL_3/RC20 I/0 NVDD
V22 RCW_LSEL_2/RC19 110 NVDD
V23 SXPVDD2 Power N/A
V24 SXPVSS2 Ground N/A
V25 RCW_LSEL_1/RC18 110 NVDD
V26 RC21 I NVDD
V27 SXCVDD2 Power N/A
V28 SXCVSS2 Ground N/A
w1 VSS Ground N/A
w2 GVDD1 Power N/A
w3 M1DM1 o) GVDD1
w4 VSS Ground N/A
W5 GVDD1 Power N/A
W6 M1DQO I/0 GVDD1
W7 VSS Ground N/A
w8 GVvDD1 Power N/A
w9 M1DQ5 I/0 GVDD1
w10 VDD Power N/A
w11 VSS Ground N/A
w12 VDD Power N/A
w13 VSS Ground N/A
w14 VDD Power N/A
W15 VSS Ground N/A
W16 VDD Power N/A
w17 VSS Ground N/A
wis VDD Power N/A
W19 VSS Ground N/A
W20 VSS Ground N/A
w21 RCW_LSELO/RC17 110 NVDD
w22 GPI019/SPI_MISO®8 I/0 NVDD
w23 VSS Ground N/A
w24 NVDD Power N/A
W25 GPIO11/IRQ11/RC11%8 110 NVDD
W26 GPIO3/DRQ1/IRQ3/RC3%8 I/0 NVDD
w27 GPIO7/IRQ7/RC7°8 /O NVDD
w28 GPIO2/IRQ2/RC258 /O NVDD

Y1 M1DQS1 I/0 GVDD1
Y2 M1DQS1 110 GVDD1
Y3 M1DQ10 I/0 GVDD1
Y4 M1DQ11 I/0 GVDD1
Y5 M1DQ14 I/0 GVDD1
Y6 M1DQ23 I/0 GVDD1
Y7 M10DTO o) GVDD1
Y8 M1A12 o) GVDD1
Y9 M1A14 o) GVDD1
Y10 VSS Ground N/A
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Table 1. Signal List by Ball Number (continued)

Ball Number Signal Namel2 Pin Typel® Pol\ilvae:nia”
AB1 M1DQS2 110 GVDD1
AB2 M1DQS2 110 GVDD1
AB3 M1DQ19 /0 GVDD1
AB4 M1DM2 o] GVDD1
AB5 M1DQ21 110 GVDD1
AB6 M1DQ22 110 GVDD1
AB7 M1CKEO o] GVDD1
AB8 M1A11 o] GVDD1
AB9 M1A7 o] GVDD1
AB10 M1CK2 o) GVDD1
AB11 M1APAR_OUT o] GVDD1
AB12 M10DT1 o] GVDD1
AB13 MIAPAR_IN I GVDD1
AB14 M1DQ43 110 GVDD1
AB15 M1DM5 o] GVDD1
AB16 M1DQ44 /0 GVDD1
AB17 M1DQ40 /0 GVDD1
AB18 M1DQ59 110 GVDD1
AB19 M1DM7 o] GVDD1
AB20 M1DQ60 10 GVDD1
AB21 VSS Ground N/A
AB22 GPIO31/12C_SDA38 /0 NVDD
AB23 GPI027/TMR4/RCW_SRC0%8 /0 NVDD
AB24 GPIO25/TMR2/RCW_SRC1%8 110 NVDD
AB25 GPI024/TMR1/RCW_SRC258 /0 NVDD
AB26 GPIO10/IRQ10/RC1058 110 NVDD
AB27 GPIO5/IRQ5/RC5%8 /O NVDD
AB28 GPIOO/IRQO/RCO8 /O NVDD
AC1 VSS Ground N/A
AC2 GVDD1 Power N/A
AC3 M1DQ16 /0 GVDD1
AC4 VSS Ground N/A
AC5 GVDD1 Power N/A
AC6 M1DQ17 110 GVDD1
AC7 VSS Ground N/A
AC8 GvDD1 Power N/A
AC9 M1BA2 o] GVDD1
AC10 VSS Ground N/A
AC11 GVvDD1 Power N/A
AC12 M1A4 o] GVDD1
AC13 VSS Ground N/A
AC14 GVvDD1 Power N/A
AC15 M1DQ42 /0 GVDD1
AC16 VSS Ground N/A
AC17 GVDD1 Power N/A
AC18 M1DQ58 /0 GVDD1
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Table 1. Signal List by Ball Number (continued)

Ball Number Signal Namel2 Pin Typel® Pol\ilvae:nia”
AF27 TDM2TDT/GE1_TX_CLK3 1/0 NVDD
AF28 TDM3RSN/GE1_RD13 1/0 NVDD
AG1 M1DQ24 110 GVvDD1
AG2 GVvDD1 Power N/A
AG3 M1DQ25 1/0 GVDD1
AG4 VSS Ground N/A
AG5 GVvDD1 Power N/A
AG6 M1ECC1 110 GVvDD1
AG7 VSS Ground N/A
AGS8 GvDD1 Power N/A
AG9 M1A13 (0] GVvDD1
AG10 VSS Ground N/A
AG11 GvDD1 Power N/A
AG12 M1CS1 O GVDD1
AG13 VSS Ground N/A
AG14 GVvDD1 Power N/A
AG15 M1DQ35 1/0 GVDD1
AG16 VSS Ground N/A
AG17 GVvDD1 Power N/A
AG18 M1DQ51 110 GVvDD1
AG19 VSS Ground N/A
AG20 GvDD1 Power N/A
AG21 NVDD Power N/A
AG22 TDMlTSN/GEZ_TDl3 110 NVDD
AG23 TDMlRDT/GEZ_TX_CLK3 1/0 NVDD
AG24 TDMOTCK/GEZ_GTX_CLK3 1/0 NVDD
AG25 TDMlTDT/GEZ_TDO3 110 NVDD
AG26 VSS Ground N/A
AG27 NVDD Power N/A
AG28 TDM3RDT/GE1_RDO3 1/0 NVDD
AH1 Reserved. NC —
AH2 M1DQS3 11O GVDD1
AH3 M1DQS3 1/0 GVDD1
AH4 M1ECCO 1/0 GVDD1
AH5 M1DQS8 11O GVDD1
AH6 M1DQS8 110 GVvDD1
AH7 M1A5 (0] GVDD1
AH8 M1CK1 (0] GVvDD1
AH9 M1CK1 (0] GVvDD1
AH10 M1CS0 o GVDD1
AH11 M1BAO O GVDD1
AH12 MICAS 0 GVDD1
AH13 M1DQ34 1/0 GVvDD1
AH14 M1DQS4 11O GVDD1
AH15 M1DQS4 1/0 GVDD1
AH16 M1DQ50 110 GVvDD1
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Electrical Characteristics

25.1.2 DDR3 (1.5V) SDRAM DC Electrical Characteristics
Table 7 provides the recommended operating conditions for the DDR SDRAM controller when interfacing to DDR3 SDRAM.

Note: At recommended operating conditions (see Table 3) with Vppppr = 1.5V.

Table 7. DDR3 SDRAM Interface DC Electrical Characteristics

Parameter/Condition Symbol Min Max Unit Notes
1/0 reference voltage MVRer 0.49 X VppppRr 0.51 X Vppppr \% 2,34
Input high voltage Viy MVggg + 0.100 VbDDDR \ 5
Input low voltage Vi GND MVggg — 0.100 \% 5
I/0 leakage current loz -50 50 uA 6

Notes: 1. Vppppr is expected to be within 50 mV of the DRAM Vpp at all times. The DRAM and memory controller can use the same or
different sources.

2. MVggr is expected to be equal to 0.5 x Vppppr, and to track Vppppr DC variations as measured at the receiver.
Peak-to-peak noise on MVggr may not exceed +1% 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 with a minimum value of MVggg — 0.4 and a maximum value of MVggg + 0.04 V. V11 should track variations
in the DC-level of MVggg.

4. The voltage regulator for MVgge must be able to supply up to 250 UA.

Input capacitance load for DQ, DQS, and DQS signals are available in the IBIS models.
6. Output leakage is measured with all outputs are disabled, 0 V < Voyt < Vppppr-

o

2.5.1.3 DDR2/DDR3 SDRAM Capacitance
Table 8 provides the DDR controller interface capacitance for DDR2 and DDR3 memory.

Note: At recommended operating conditions (see Table 3) with Vppppr = 1.8 V for DDR2 memory or Vppppr = 1.5V for

DDR3 memory.
Table 8. DDR2/DDR3 SDRAM Capacitance
Parameter Symbol Min Max Unit
1/0 capacitance: DQ, DQS, DQS Cpo 6 8 pF
Delta I/O capacitance: DQ, DQS, DQS Cpoio — 0.5 pF
Note: Guaranteed by FAB process and micro-construction.
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Electrical Characteristics

2523 SerDes Transmitter and Receiver Reference Circuits

Figure 6 shows the reference circuits for SerDes data lane transmitter and receiver.

500 SRI1-2]_TXm SR[1-2]_RXm
AW

Transmitter Receiver

50 Q

50 Q
ANV X
SR[1-2]_TXm SR[1-2]_RXm % 50 Q

Note: The [1-2] indicates the specific SerDes Interface (1 or 2) and the m indicates the
specific channel within that interface (0,1,2,3). Actual signals are assigned by the
HRCW assignments at reset (see Chapter 5, Reset in the reference manual for details)

Figure 6. SerDes Transmitter and Receiver Reference Circuits

2.5.3 DC-Level Requirements for SerDes Interfaces

The following subsections define the DC-level requirements for the SerDes reference clocks, the PCl Express data lines, the
Serial RapidlO datalines, and the SGMII datalines.

25.3.1 DC-Level Requirements for SerDes Reference Clocks

The DC-level requirement for the SerDes reference clock inputsis different depending on the signaling mode used to connect
the clock driver chip and SerDes reference clock inputs, as described below:

o Differential Mode

— Theinput amplitude of the differential clock must be between 400 mV and 1600 mV differential peak-peak (or
between 200 mV and 800 mV differential peak). In other words, each signal wire of the differential pair must have
asingle-ended swing of lessthan 800 mV and greater than 200 mV. Thisrequirement isthe samefor both external
DC-coupled or AC-coupled connection.

— For an external DC-coupled connection, the maximum average current requirements sets the requirement for
average voltage (common mode voltage) as between 100 mV and 400 mV. Figure 7 shows the SerDes reference
clock input requirement for DC-coupled connection scheme.

200 mV < Input Amplitude or Differential Peak < 800 mV

SR[1-2]_REF_CLK ] Vmax < 800 mV

100 mV < Vcm < 400 mV

SR[1-2]_REF_CLK Vmin>0V

Figure 7. Differential Reference Clock Input DC Requirements (External DC-Coupled)
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Electrical Characteristics

— For an external AC-coupled connection, there is no common mode voltage requirement for the clock driver.
Because the external AC-coupling capacitor blocksthe DC-level, the clock driver and the SerDes reference clock
receiver operate in different command mode voltages. The SerDes reference clock receiver in this connection
scheme hasits common mode voltage set to GNDgy . Each signal wire of the differential inputsis allowed to
swing below and above the command mode voltage GNDgy . Figure 8 shows the SerDes reference clock input
requirement for AC-coupled connection scheme.

200 mV < Input Amplitude or Differential Peak < 800 mV

SR[1-2]_REF_CLK / Vmax < Vem + 400 mV

Vcm

SR[1-2]_REF_CLK Vmin > Vcm — 400 mV
Figure 8. Differential Reference Clock Input DC Requirements (External AC-Coupled)

» Single-Ended Mode

— Thereference clock can also be single-ended. The SR[1-2] REF CLK input amplitude (single-ended swing)
must be between 400 mV and 800 mV peak-peak (from VN t0 Viyax) With SR[1-2]_REF_CLK either |eft
unconnected or tied to ground.

— The SR[1-2]_REF_CLK input average voltage must be between 200 and 400 mV. Figure 9 shows the SerDes
reference clock input requirement for single-ended signalling mode.

— To meet the input amplitude requirement, the reference clock inputs may need to be DC- or AC-coupled
externally. For the best noise performance, the reference of the clock could be DC- or AC-coupled into the unused
phase (SR[1-2]_REF_CLK) through the same source impedance as the clock input (SR[1-2] _REF _CLK) in use.

400 mV < SR[1-2]_REF_CLK Input Amplitude < 800 mV
|

L/

SR[1-2] REF_CLK

oV

SR[1-2]_REF_CLK /

Figure 9. Single-Ended Reference Clock Input DC Requirements

2.5.3.2 DC-Level Requirements for PCI Express Configurations

The DC-level requirements for PCI Express implementations have separate requirements for the Tx and Rx lines. The
MSC8254 supports a 2.5 Gbps PCl Express interface defined by the PCI Express Base Specification, Revision 1.0a. The
transmitter specifications are defined in Table 11 and the receiver specifications are defined in Table 12.

MSC8254 Quad-Core Digital Signal Processor Data Sheet, Rev. 6
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Electrical Characteristics
Note:  Specifications are valid at the recommended operating conditions listed in Table 3.

Table 11. PCI Express (2.5 Gbps) Differential Transmitter (Tx) Output DC Specifications

Parameter Symbol Min Typical Max Units Notes
Differential peak-to-peak output voltage VTX-DIFFp-p 800 1000 1200 mV 1
De-emphasized differential output voltage (ratio) VTX-DE-RATIO 3.0 35 4.0 dB 2
DC differential Tx impedance Z1X-DIFE-DC 80 100 120 Q 3
Transmitter DC impedance Z1x-DC 40 50 60 Q 4

Notes: 1. Vyx.pirrpp = 2 X [Vrx.p+ — V1x.p.| Measured at the package pins with a test load of 50 €2 to GND on each pin.
2. Ratio of the Vy_pirp-p Of the second and following bits after a transition divided by the Vry_prpp.p Of the first bit after a
transition. Measured at the package pins with a test load of 50 Q to GND on each pin.
3. Tx DC differential mode low impedance
4. Required Tx D+ as well as D— DC Impedance during all states

Table 12. PCI Express (2.5 Gbps) Differential Receiver (Rx) Input DC Specifications

Parameter Symbol Min Typical Max Units Notes
Differential input peak-to-peak voltage VRX-DIFFp-p 120 1000 1200 mV 1
DC differential Input Impedance ZRX-DIFF-DC 80 100 120 Q 2
DC input impedance Zrx.DC 40 50 60 Q 3
Powered down DC input impedance ZRX-HIGH-IMP-DC 50 — — KQ 4
Electrical idle detect threshold VRX-IDLE-DET-DIFFp-p 65 — 175 mV 5

Notes: 1. Vexpirrp-p = 2 X [VRx-D+ — VRx.p-| Measured at the package pins with a test load of 50 €2 to GND on each pin.

2. Rx DC differential mode impedance. Impedance during all LTSSM states. When transitioning from a fundamental reset to
detect (the initial state of the LTSSM), there is a 5 ms transition time before the receiver termination values must be met on all
unconfigured lanes of a port.

3.  Required Rx D+ as well as D— DC Impedance (50 £20% tolerance). Measured at the package pins with a test load of 50 Q to
GND on each pin. Impedance during all LTSSM states. When transitioning from a fundamental reset to detect (the initial state
of the LTSSM), there is a 5 ms transition time before the receiver termination values must be met on all unconfigured lanes of
a port.

4. Required Rx D+ as well as D— DC Impedance when the receiver terminations do not have power. The Rx DC common mode
impedance that exists when no power is present or fundamental reset is asserted. This helps ensure that the receiver detect
circuit does not falsely assume a receiver is powered on when it is not. This term must be measured at 300 mV above the Rx
ground.

5. VRX.IDLE-DET-DIFFp-p = 2 X [VRx-D+ — VRx-D-|- Measured at the package pins of the receiver

2.5.3.3 DC-Level Requirements for Serial RapidlO Configurations
This sections provided various DC-level requirements for Serial RapidlO Configurations.

Note:  Specifications are valid at the recommended operating conditions listed in Table 3.

Table 13. Serial RapidIO Transmitter DC Specifications

Parameter Symbol Min Typical Max Units Notes
Output voltage Vo -0.40 — 2.30 Vv 1
Long run differential output voltage VpiEepP 800 — 1600 mVp-p —
Short run differential output voltage VpiEepP 500 — 1000 mVp-p —
Note: Voltage relative to COMMON of either signal comprising a differential pair.
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Electrical Characteristics

26.24

Note:

SGMII AC Timing Specifications

Specifications are valid at the recommended operating conditions listed in Table 3.

Transmitter and receiver AC characteristics are measured at the transmitter outputs (SR[1-2]_TX[n] and SR[1-2] _TX[n]) or at
the receiver inputs (SR[1-2]_RX[n] and SR[1-2] RX[n]) as depicted in Figure 19, respectively.

D+ Package P e e e e e —— e — A
Pin \: C = Cry !

1 AY| . 1

T : Jl :
Silicon 1 1

+ Package ! \| !

) '

1 1

D- Package _J: C =Cqyx :
Pin | R=50Q R=50Q

1 |

1 |

1 |

1 |

1 — 1

1 1

Figure 19. SGMII AC Test/Measurement Load

Table 29 provides the SGMII transmit AC timing specifications. A source synchronous clock is not supported. The AC timing
specifications do not include REF_CLK jitter.

Table 29. SGMII Transmit AC Timing Specifications

Parameter Symbol Min Typ Max Unit Notes
Deterministic Jitter JD — — 0.17 Ul p-p —
Total Jitter JT — — 0.35 Ul p-p 2
Unit Interval ul 799.92 800 800.08 ps 1

Notes: 1. See Figure 18 for single frequency sinusoidal jitter limits
2. Each Ul is 800 ps + 100 ppm.

Table 30 providesthe SGMII receiver AC timing specifications. The AC timing specifications do not include REF_CLK jitter.
Table 30. SGMII Receive AC Timing Specifications

Parameter Symbol Min Typ Max Unit Notes
Deterministic Jitter Tolerance JD 0.37 — — Ul p-p 1,2
Combined Deterministic and Random Jitter Tolerance JDR 0.55 — — Ul p-p 1,2
Total Jitter Tolerance JT 0.65 — — Ul p-p 1,2
Bit Error Ratio BER — — 1012 — —
Unit Interval ul 799.92 800.00 800.08 ps 3
Notes: 1. Measured at receiver.

2. Refer to RapidlO™ 1x/4x LP Serial Physical Layer Specification for interpretation of jitter specifications. Also see Figure 18.
3. Each Ulis 800 ps + 100 ppm.
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Electrical Characteristics

2.6.3 TDM Timing

Table 31 provides the input and output AC timing specifications for the TDM interface.

Table 31. TDM AC Timing Specifications for 62.5 MHz*

Parameter Symbol2 Min Max Unit
TDMxRCK/TDMXTCK tom 16.0 — ns
TDMxRCK/TDMXTCK high pulse width tom_HIGH 7.0 — ns
TDMxXRCK/TDMXTCK low pulse width tom_Low 7.0 — ns
TDM all input setup time tDMIVKH 3.6 — ns
TDMxRD hold time tDMRDIXKH 1.9 — ns
TDMXTFS/TDMxRFS input hold time {DMESIXKH 1.9 — ns
TDMXTCK High to TDMXTD output active tom_ouTac 2.5 — ns
TDMXxTCK High to TDMxTD output valid toMTKHOV — 9.8 ns
TDMXTD hold time tDMTKHOX 2.5 — ns
TDMXTCK High to TDMXTD output high impedance tom_ouTHI — 9.8 ns
TDMXTFS/TDMXRFS output valid tOMFSKHOV — 9.25 ns
TDMXTFS/TDMxRFS output hold time IDMESKHOX 2.0 — ns

Notes: 1.

shown using the rising edge.

4.  All values are based on a maximum TDM interface frequency of 62.5 MHz.

The symbols used for timing specifications follow the pattern tirst two letters of functional block)(signal)(state)(reference)(state) fOr iNputs
and tirst two letters of functional block)(reference)(state)(signal)(state) fOr OUtputs. For example, tiykpox Symbolizes the output internal
timing (HI) for the time tge,iq memory clock reference (K) goes from the high state (H) until outputs (O) are invalid (X).

2. Output values are based on 30 pF capacitive load.
3. Inputs are referenced to the sampling that the TDM is programmed to use. Outputs are referenced to the programming edge
they are programmed to use. Use of the rising edge or falling edge as a reference is programmable. Tppyrck and Tpuxrck are

Figure 20 showsthe TDM receive signal timing.

tom
<
tbM_HIGH tom_Low
< >«
TDMxRCK
¢ tDMRDIXKH
DMIVKH
TDMXRD ------< | Jommmmmmmm oo
tDMFSIXKH
tOMIVKH
TDMxRFS . _ ¢ N
IbMFSKHOV > -— tDMFSKHOX
TDMXRFS (output) — . -

Figure 20. TDM Receive Signals
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Electrical Characteristics
2.6.5.2 RGMII AC Timing Specifications
Table 34 presents the RGMII AC timing specifications for applications requiring an on-board delayed clock.

Table 34. RGMIl at 1 Gbps2 with On-Board Delay3 AC Timing Specifications

Parameter/Condition Symbol Min Typ Max Unit
Data to clock output skew (at transmitter)* tskewT —0.5 — 0.5 ns
Data to clock input skew (at receiver) 4 tskEWR 1 — 2.6 ns

Notes: 1. Atrecommended operating conditions with Vpp,g of 2.5 V + 5%.

2 RGMII at 100 Mbps support is guaranteed by design.

3. Program GCR4 as 0x00000000.

4.  This implies that PC board design requires clocks to be routed such that an additional trace delay of greater than 1.5 ns and

less than 2.0 ns is added to the associated clock signal.

Table 35 presents the RGMII AC timing specification for applications required non-delayed clock on board.

Table 35. RGMIl at 1 Gbps2 with No On-Board Delay3 AC Timing Specifications

Parameter/Condition Symbol Min Typ Max Unit
Data to clock output skew (at transmitter)* tSKEWT -2.6 — -1.0 ns
Data to clock input skew (at receiver)* tSKEWR -0.5 — 0.5 ns

Notes: 1. Atrecommended operating conditions with Vpp,g 0f 2.5 V + 5%.
2.  RGMII at 100 Mbps support is guaranteed by design.

3.  GCR4 should be programmed as 0x000CC330.
4

This implies that PC board design requires clocks to be routed with no additional trace delay

Figure 25 shows the RGMII AC timing and multiplexing diagrams.

GTX_CLK /]
(At Transmitter)

tskewr —P| [¢—

I ) C2) G
XX XX

I
> >
> >

RXD[3:0] >< rxd[3:0] >< rxd[8:5] ><
RX_CTL >< >< ><

RX_CLK
(At Receiver)

>

A X
A X

>
>

Figure 25. RGMII AC Timing and Multiplexing
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2.6.6 SPI Timing

Table 36 lists the SPI input and output AC timing specifications.

Table 36. SPI AC Timing Specifications

Parameter Symbol * Min Max Unit Note
SPI outputs valid—Master mode (internal clock) delay tNIKHOV — 6 ns 2
SPI outputs hold—Master mode (internal clock) delay INIKHOX 0.5 — ns 2
SPI outputs valid—Slave mode (external clock) delay INEKHOV — 12 ns 2
SPI outputs hold—Slave mode (external clock) delay tNEKHOX 2 — ns 2
SPI inputs—Master mode (internal clock) input setup time INIIVKH 12 — 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. The symbols used for timing specifications follow the pattern of t(st two letters of functional block)(signal)(state)
(reference)(state) TOT INPULS and tirst two letters of functional block ﬁreference)(state) signal)(state) fOr outputs. For example,

tnikHox Symbolizes the internal timing (NI) for the time S

outputs (O) are invalid (X).

CLK clock reference (K) goes to the high state (H) until

2. Output specifications are measured from the 50% level of the rising edge of SPICLK to the 50% level of the signal.

Timings are measured at the pin.

Figure 26 providesthe AC test load for the SPI.

Output %) Zp=50Q

L

Figure 26. SPI AC Test Load

L

< >—\AN\—VDD|O/2
R, =50 Q

Figure 27 and Figure 28 represent the AC timings from Table 36. 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 27 shows the SPI timings in slave mode (external clock).

SPICLK (input)

|
-> INEIXKH
| INEIVKH

Input Signals:

SPIMOSI  --f  freeeeeedeeiiiiiiiio

(See note)

Output Signals:
SPIMISO - - - e
(See note)

Note: measured with SPMODE[CI] = 0, SPMODE[CP] =0

tNEKHOX

Figure 27. SPI AC Timing in Slave Mode (External Clock)

Figure 28 shows the SPI timings in master mode (internal clock).
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2.6.7 Asynchronous Signal Timing
Table 35 lists the asynchronous signal timing specifications.

Table 37. Signal Timing

Characteristics Symbol Type Min
Input N Asynchronous One CLKIN cycle
Output touT Asynchronous Application dependent

Note: Input value relevant for EEO, IRQ[15-0], and NMI only.

The following interfaces use the specified asynchronous signals:

* GPIO. Signals GPIO[31-0], when used as GPIO signals, that is, when the alternate multiplexed special functions are
not sel ected.

Note:  When used asageneral purposeinput (GPI), the input signal should be driven until it is acknowledged by the
MSC8254 device, that is, when the expected input value is read from the GPIO dataregister.

» EE port. Signals EEQ, EE1.

e Boot function. Signal STOP_BS.

« I12%Cinterface. Signals12C_SCL and I12C_SDA.

* Interrupt inputs. Signals IRQ[15-0] and NMI.

e Interrupt outputs. Signals INT_OUT and NMI_OUT (minimum pulse width is 32 ns).

2.6.8 JTAG Signals
Table 38 lists the JTAG timing specifications shown in Figure 29 through Figure 32.

Table 38. JTAG Timing

All frequencies
Characteristics Symbol Unit
Min Max
TCK cycle time trekx 36.0 — ns
TCK clock high phase measured at Vy, = Vppo/2 trekH 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 trekHovV — 20.0 ns
TCK fall to output high impedance trekHOZ — 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 trDoHOZ — 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 29 shows the test clock input timing diagram

l€
al
trekx
l€
al
trekH
Tck N ____ A 72 VM_ o N
(Input) N
fekR—> le— —» kR

Figure 29. Test Clock Input Timing
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3 Hardware Design Considerations

The following sections discuss areas to consider when the M SC8254 device is designed into a system.

3.1 Power Supply Ramp-Up Sequence

The following subsections describe the required device initialization sequence.

3.1.1 Clock, Reset, and Supply Coordination

Starting the device requires coordination between several inputsincluding: clock, reset, and power supplies. Follow this
guidelines when starting up an M SC8254 device:

* PORESET and TRST must be asserted externally for the duration of the supply ramp-up, using the Vpp,o supply.
TRST deassertion does not have to be synchronized with PORESET deassertion. However, TRST must be deasserted
before normal operation begins to ensure correct functionality of the device.

CLKIN should toggle at least 32 cycles before PORESET deassertion to guarantee correct device operation. The 32

cycles should only be counted from the time after Vpp,o reachesits nominal value (seetiming 1 in Figure 33).

*  CLKIN should either be stable low during ramp-up of Vpp o supply (and start its swings after ramp-up) or should
swing within Vpp,o range during Vpp,o ramp-up, so its amplitude grows as Vpp,o grows during ramp-up.

Figure 33 shows a sequence in which Vpp o ramps-up after Vpp and CLKIN begins to toggle with the raise of Vpp o supply.

Vppio = Nominal

Vpp = Nominal
| o

Vppio Nominal

Voltage
-

I A /\ Vpp Nominal

4‘ " Time

PORESET deasserted

S — v
PORESET/TRST asserted
Vpp applied CLKIN starts toggling

Vbpio applied
Figure 33. Supply Ramp-Up Sequence with Vpp Ramping Before Vpp,o and CLKIN Starting With Vpp,o

Note:  For details on power-on reset flow and duration, see the Reset chapter in the MSC8254 Reference Manual.
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3.1.2

Hardware Design Considerations

Power-On Ramp Time

Thissection describesthe A C electrical specification for the power-on ramp rate requirementsfor all voltage supplies (including
GVDD/SXPVDD/SXCVDD/QVDD/GVDD/NVDD, al VDD supplies, MVREF, and all AVDD supplies). Controlling the
power-on ramp time is required to avoid falsely triggering the ESD circuitry. Table 39 defines the power supply ramp time
specification.

Table 39. Power Supply Ramp Rate

Parameter Min Max Unit

Required ramp rate. — 36000 V/s

Notes: 1. Ramp time is specified as a linear ramp from 10% to 90% of nominal voltage of the specific voltage supply. If the ramp is
non-linear (for example, exponential), the maximum rate of change from 200 to 500 mV is the most critical because this range
might falsely trigger the ESD circuitry.

2. Required over the full recommended operating temperature range (see Table 3).

3. All supplies must be at their stable values within 50 ms.

4. The GVDD pins can be held low on the application board at powerup. If GVDD is not held low, then GVDD will rise to a
voltage level that depends on the board-level impedance-to-ground. If the impedance is high (that is, infinite), then
theoretically, GVDD can rise up close to the VDD levels.

3.1.3 Power Supply Guidelines

Use the following guidelines for power-up sequencing:

Couple M3V DD with the VDD power rail using an extremely low impedance path.

CoupleinputsPLL1 AVDD,PLL2 AVDDandPLL3 AVDD withtheVDD power rail using an RC filter (see Figure
37).

There is no dependency in power-on/power-off sequence between the GVDD1, GVDD2, NVDD, and QVDD power
rails.

Couple inputs M1V REF and M2V REF with the GVDD1 and GVDD2 power rails, respectively. They should rise at
the same time as or after their respective power rail.

There is no dependency between Rapidl O supplies: SXCVDD1, SXCVDD2, SXPVDD1 and SXPVDD2 and other
M SC8254 suppliesin the power-on/power-off sequence

Coupleinputs SR1 PLL_AVDD and SR2_PLL_AVDD with SXCVDD1 and SXCVDD2 power rails, respectively,
using an RC filter (see Figure 38).

External voltage applied to any input line must not exceed the 1/0 supply voltage related to this line 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 acceptable exception to the rule during start-up. However, each such input can draw up to
80 mA per input pin per MSC8254 device in the system during power-up. An assertion of the inputs to the high voltage level
before power-up should be with slew rate lessthan 4 V/ns.

The device power rails should rise in the following sequence:

1

VDD (and al coupled supplies)
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2. After theaboverailsriseto 90% of their nominal voltage, the following I/O power rails may risein any sequence (see
Figure 34): QvDD, NVDD, GVDD1, and GVDD?2.

NVDD, QVDD, GVDD1, GVDD2

VDD, MvDD, M3VDD

90% |

»
»

Figure 34. Supply Ramp-Up Sequence

If the M3 memory is not used, M3VDD can betied to GND.
If the HSSI portl is not used, SXCVDD1and SXPVDD1 must be connected to the designated power supplies.

Notes: 1

2.

3. If the HSSI port2is not used, SXCVDD2 and SXPVDD2 must be connected to the designated power supplies.
4

5

If the DDR port 1 interfaceis not used, it is recommended that GVDD1 be |eft unconnected.
If the DDR port 2 interface is not used, it is recommended that GVDD2 be |eft unconnected.

314 Reset Guidelines

When a debugger is not used, implement the connection scheme shown in Figure 35.

MSC815x
On-board PORESET source TRST
(example: voltage monitor) l
O PORESET

Figure 35. Reset Connection in Functional Application

When a debugger is used, implement the connection scheme shown in Figure 36.

VDD|Oﬁ&

JE— 10 KQ
On-board TRST source
(example: OnCE) * MSC815x

O ___
TRST
On-board PORESET source

(example: voltage monitor)

@ PORESET

Figure 36. Reset Connection in Debugger Application
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3.5

Note:

Hardware Design Considerations

Connectivity Guidelines

Although the package actually uses aball grid array, the more conventional term pin is used to denote signal
connectionsin this discussion.

First, select the pin multiplexing mode to allocate the required 1/0 signals. Then use the guidelines presented in the following
subsections for board design and connections. The following conventions are used in describing the connectivity requirements:

1

Note:

GND indicates using a 10 kQ pull-down resistor (recommended) or a direct connection to the ground plane. Direct
connections to the ground plane may yield DC current up to 50 mA through the I/O supply that adds to overall power
consumption.

Vpp indicates using a 10 kQ pull-up resistor (recommended) or a direct connection to the appropriate power supply.
Direct connections to the supply may yield DC current up to 50 mA through the I/O supply that adds to overall power
consumption.

Mandatory use of apull-up or pull-down resistor is clearly indicated as “ pull-up/pull-down.” For buses, each pin on
the bus should have its own resistor.

NC indicates “not connected” and means do not connect anything to the pin.

The phrase “in use” indicates atypical pin connection for the required function.

Please see recommendations #1 and #2 as mandatory pull-down or pull-up connection for unused pinsin case of
subset interface connection.
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3.5.1 DDR Memory Related Pins

This section discusses the various scenarios that can be used with either of the MSC8254 DDR ports.

Note:  The signal namesin Table 40, Table 41 and Table 42 are generic names for aDDR SDRAM interface. For actual pin
names refer to Table 1.

3511 DDR Interface Is Not Used

Table 40. Connectivity of DDR Related Pins When the DDR Interface Is Not Used

Signhal Name Pin Connection
MDQ[0-63] NC
MDQS[7-0] NC
MDQS[7-0] NC
MA[15-0] NC
MCK[0-2] NC
MCK[0-2] NC
MCS[1-0] NC
MDM[7-0] NC
MBA[2-0] NC
MCAS NC
MCKE[1-0] NC
MODT[1-0] NC
MMDIC[1-0] NC
MRAS NC
MWE NC
MECC[7-0] NC
MDM8 NC
MDQS8 NC
MDQS8 NC
MAPAR_OUT NC
MAPAR_IN NC
MVREF3 NC
GVDD1/GVDD23 NC

Notes: 1. For the signals listed in this table, the initial M stands for M1 or M2 depending on which DDR controller is not used.
2. Ifthe DDR controller is not used, disable the internal DDR clock by setting the appropriate bit in the System Clock Control
Register (SCCR) and put all DDR I/O in sleep mode by setting DRx_GCR[DDRx_DOZE] (for DDR controller x). See the
Clocks and General Configuration Registers chapters in the MSC8254 Reference Manual for details.
3.  For MSC8254 Revision 1 silicon, these pins were connected to GND. For newer revisions of the MSC8254, connecting these
pins to GND increases device power consumption.
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3514 DDR2 Unused MAPAR Pin Connections

When the MAPAR signals are not used, refer to Table 43 to determine the correct pin connections.

Table 43. Connectivity of MAPAR Pins for DDR2

Signal Name

Pin connection

MAPAR_OUT

NC

MAPAR_IN

NC

pins to GND increases device power consumption.

Notes: 1. For the signals listed in this table, the initial M stands for M1 or M2 depending on which DDR controller is used for DDR2.
2. For MSC8254 Revision 1 silicon, these pins were connected to GND. For newer revisions of the MSC8254, connecting these

35.2 HSSI-Related Pins

3521 HSSI Port Is Not Used

The signal names in Table 44 and Table 45 are generic names for a RapidlO interface. For actual pin names refer to Table 1.

Table 44. Connectivity of Serial RapidlO Interface Related Pins When the RapidlO Interface Is Not Used

Signal Name Pin Connection
SR_IMP_CAL_RX NC
SR_IMP_CAL_TX NC
SR[1-2] REF_CLK SXCVSS
SR[1-2] REF_CLK SXCVSS
SR[1-2]_RXD[3-0] SXCVSS
SR[1-2]_RXD[3-0] SXCVSS
SR[1-2]_TXD[3-0] NC
SR[1-2]_TXD[3-0] NC
SR[1-2]_PLL_AVDD In use
SR[1-2]_PLL_AGND In use
SXPVSS In use
SXCVSS In use
SXPVDD In use
SXCVDD In use
Note: All lanes in the HSSI SerDes should be powered down. Refer to the MSC8254 Reference Manual for details.

3.5.2.2 HSSI Specific Lane Is Not Used

Table 45. Connectivity of HSSI Related Pins When Specific Lane Is Not Used

Signal Name Pin Connection
SR_IMP_CAL_RX In use
SR_IMP_CAL_TX In use
m In use
SR[1-2] REF_CLK In use
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