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Table 1. Signal List by Ball Number (continued)

Ball Number Signal Namel2 Pin Typel® Ponv;rnlsail
G7 M2CKEO (0] GVDD2
G8 M2A11 (0] GVDD2
G9 M2A7 0] GVDD2
G10 M2CK2 0 GVDD2
G11 M2APAR_OUT O GVDD2
G12 M20DT1 O GVDD2
G13 M2APAR_IN | GVDD2
G14 M2DQ43 I/O GVvDD2
G15 M2DM5 (0] GVDD2
G16 M2DQ44 1/0 GVDD2
G17 M2DQ40 /10 GVvDD2
G18 M2DQ59 I/O GVDD2
G19 M2DM7 O GVDD2
G20 M2DQ60 110 GVDD2
G21 Reserved NC —
G22 Reserved NC —
G23 SXPVSS1 Ground N/A
G24 SXPVDD1 Power N/A
G25 SR1_IMP_CAL_TX I SXCVDD1
G26 SXCVSS1 Ground N/A
G27 Reserved NC —
G28 Reserved NC —
H1 GVvDD2 Power N/A
H2 VSS Ground N/A
H3 M2DQ18 1/0 GVDD2
H4 GVvDD2 Power N/A
H5 VSS Ground N/A
H6 M2DQ20 1/0 GVDD2
H7 GVvDD2 Power N/A
H8 VSS Ground N/A
H9 M2A15 (0] GVDD2
H10 M2CK2 (0] GVDD2
H11 M2MDICO 1/0 GVDD2
H12 M2VREF | GVvDD2
H13 M2MDIC1 /0 GVvDD2
H14 M2DQ46 1/0 GVDD2
H15 M2DQ47 1/0 GVDD2
H16 M2DQ45 /10 GVvDD2
H17 M2DQ41 1/0 GVvVDD2
H18 M2DQ62 1/0 GVDD2
H19 M2DQ63 1/0 GVDD2
H20 M2DQ61 110 GVDD2
H21 Reserved NC —
H22 Reserved NC —
H23 SFQl_TXD3/SG2_TX4 (0] SXPVDD1
H24 SRl_TXD3/SG2_TX4 (0] SXPVDD1
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Table 1. Signal List by Ball Number (continued)

Ball Number Signal Namel2 Pin Typel® Ponv;rnlsail
H25 SXCVSS1 Ground N/A
H26 SXCVDD1 Power N/A
H27 SR1_RXD3/SG2_RX* I SXCVDD1
H28 SR1_RXD3/SG2_RXx* I SXCVDD1
J1 M2DQS1 I/O GVDD2
J2 M2DQS1 110 GVDD2
J3 M2DQ10 110 GVvDD2
J4 M2DQ11 I/0 GVDD2
J5 M2DQ14 I/0 GVDD2
J6 M2DQ23 I/0 GVDD2
J7 M20DTO O GVvDD2
J8 M2A12 O GVvDD2
J9 M2A14 O GVvDD2
Ji0 VSS Ground N/A
Ji1 GVDD2 Power N/A
Ji2 VSS Ground N/A
J13 GVDD2 Power N/A
J14 VSS Ground N/A
Ji5 GVvDD2 Power N/A
J16 VSS Ground N/A
J17 GVvDD2 Power N/A
Ji8 VSS Ground N/A
J19 GVvDD2 Power N/A
J20 Reserved NC —
J21 Reserved NC —
J22 Reserved NC —
J23 SXPVDD1 Power N/A
J24 SXPVSS1 Ground N/A
J25 SXCVDD1 Power N/A
J26 SXCVSS1 Ground N/A
J27 SXCVvDD1 Power N/A
J28 SXCVSS1 Ground N/A
K1 VSS Ground N/A
K2 GVvDD2 Power N/A
K3 M2DM1 (@] GVDD2
K4 VSS Ground N/A
K5 GVDD2 Power N/A
K6 M2DQO 110 GVDD2
K7 VSS Ground N/A
K8 GVDD2 Power N/A
K9 M2DQ5 1/0 GVvDD2
K10 VSS Ground N/A
K11 VDD Power N/A
K12 VSS Ground N/A
K13 VDD Power N/A
K14 VSS Ground N/A
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Table 1. Signal List by Ball Number (continued)

Ball Number Signal Namel2 Pin Typel® Ponv;rnlsail
N23 SR2_TXD2/PE_TXD2/SGl_TX4 (0] SXPVDD2
N24 SR2_TXD2/PE_TXD2/S(31_TX4 (0] SXPVDD2
N25 SXCVDD2 Power N/A
N26 SXCVSS2 Ground N/A
N27 SR2_RXD2/PE_RXD2/SGl_RX4 | SXCVDD2
N28 SRZ_RXDZ/PE_RXDZ/SGl_RX4 I SXCVDD2
P1 CLKIN | QVDD
P2 EEO | QvDD
P3 QvDD Power N/A
P4 VSS Ground N/A
P5 STOP_BS I QVDD
P6 QvDD 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 MVDD Power N/A
P16 VSS Ground N/A
P17 MVDD Power 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 | QVDD
R3 NMI_ouUT® o) QVDD
R4 HRESET®7 110 QVDD
R5 INT_OUT® o QVDD
R6 EE1l (0] QVvDD
R7 VSS Ground N/A
R8 PLLl_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® Ponv;rnlsail
v21 RCW_LSEL_3/RC20 110 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 GVvDD1 Power N/A
W6 M1DQO 110 GVDD1
w7 VSS Ground N/A
W8 GVvDD1 Power N/A
w9 M1DQ5 I/0 GVDD1
W10 VDD Power N/A
wil 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®8 110 NVDD
w23 VSS Ground N/A
W24 NVDD Power N/A
W25 GPIO11/IRQ11/RC1158 110 NVDD
W26 GPIO3/DRQ1/IRQ3/RC3%8 110 NVDD
w27 GPIO7/IRQ7/RC7>8 110 NVDD
w28 GPIO2/IRQ2/RC258 110 NVDD
\%! M1DQS1 110 GVDD1
Y2 M1DQS1 I/0 GVDD1
Y3 M1DQ10 110 GVDD1
Y4 M1DQ11 110 GVDD1
Y5 M1DQ14 /0 GVDD1
Y6 M1DQ23 /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® Ponv;rnlsail
AC19 VSS Ground N/A
AC20 GVDD1 Power N/A
AC21 VSS Ground N/A
AC22 NVDD Power N/A
AC23 GPI030/12C_SCL>#8 110 NVDD
AC24 GPI026/TMR3%8 110 NVDD
AC25 VSS Ground N/A
AC26 NVDD Power N/A
AC27 GPI023/TMR0>8 110 NVDD
AC28 GP102258 110 NVDD
AD1 M1DQ31 110 GVDD1
AD2 M1DQ30 110 GVDD1
AD3 M1DQ27 /0 GVDD1
AD4 M1ECC7 /0 GVDD1
AD5 M1ECC6 110 GVDD1
AD6 M1ECC3 /0 GVDD1
AD7 M1A9 o) GVDD1
ADS M1A6 o) GVDD1
AD9 M1A3 o) GVDD1
AD10 M1A10 o) GVDD1
AD11 M1RAS o) GVDD1
AD12 M1A2 0 GVDD1
AD13 M1DQ38 110 GVDD1
AD14 M1DQS5 110 GVDD1
AD15 M1DQS5 110 GVDD1
AD16 M1DQ33 110 GVDD1
AD17 M1DQ56 110 GVDD1
AD18 M1DQ57 110 GVDD1
AD19 M1DQS7 110 GVDD1
AD20 M1DQS7 110 GVDD1
AD21 VSS Ground N/A
AD22 GE2_TX_CTL o) NVDD
AD23 GPIO15/DDNO/IRQ15/RC15%8 110 NVDD
AD24 GPIO13/IRQ13/RC13%8 110 NVDD
AD25 GE_MDC 0 NVDD
AD26 GE_MDIO 110 NVDD
AD27 TDM2TCK/GE1_TD33 110 NVDD
AD28 TDM2RCK/GE1_TD0? 110 NVDD
AE1 GVvDD1 Power N/A
AE2 VSS Ground N/A
AE3 M1DQ29 110 GVDD1
AE4 GVDD1 Power N/A
AES VSS Ground N/A
AE6 M1ECC5 110 GVDD1
AE7 GVDD1 Power N/A
AE8 VSS Ground N/A
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h

rical Characteristics

2.2 Recommended Operating Conditions

Table 3. Recommended Operating Conditions

Table 3 lists recommended operating conditions. Proper device operation outside of these conditions is not guaranteed.

Rating Symbol Min Nominal Max Unit
Core supply voltage Vpp 0.97 1.0 1.05 \%
M3 memory supply voltage Vbopwms 0.97 1.0 1.05 \Y
MAPLE-B supply voltage Vpom 0.97 1.0 1.05 \%
DDR memory supply voltage VbpDDR
+ DDR2 mode 1.7 1.8 1.9 \%
* DDR3 mode 1.425 15 1.575 \
DDR reference voltage MVRer 0.49 x Vppppr 0.5 x Vppppr 0.51 x Vppppr \
I/0 voltage excluding DDR and Vppio 2.375 25 2.625 \
RapidlO lines
Rapid 1/0 pad voltage Vppsxp 0.97 1.0 1.05 \Y
Rapid 1/0 core voltage Vbpsxc 0.97 1.0 1.05 \Y
Operating temperature range:
» Standard T, 0 90 °C
* Higher T, 0 105 °C
« Extended Ta —-40 — °C

T, — 105
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Electrical Characteristics

2.5.1.2 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 = 1.5 V.

Table 7. DDR3 SDRAM Interface DC Electrical Characteristics

Parameter/Condition Symbol Min Max Unit Notes
I/O reference voltage MVger 0.49 x Vppppr 0.51 x Vppppr \Y, 2,34
Input high voltage \m MVRggg + 0.100 VDDDDR \% 5
Input low voltage i GND MVggg — 0.100 \% 5
I/O leakage current loz -50 50 pA 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. MVRgr 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 MVygr may not exceed +1% of the DC value.

3. Vrrisnot applied directly to the device. It is the supply to which far end signal termination is made and is expected to be
equal to MVggg with @ minimum value of MVggg — 0.4 and a maximum value of MVggg + 0.04 V. V1 should track variations
in the DC-level of MVRggg.

4.  The voltage regulator for MVggg must be able to supply up to 250 pA.

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 = 1.5 V for
DDR3 memory.

Table 8. DDR2/DDR3 SDRAM Capacitance

Parameter Symbol Min Max Unit
I/O capacitance: DQ, DQS, D_QS Cpo 6 8 pF
Delta I/O capacitance: DQ, DQS, DQS Coio — 0.5 pF
Note: Guaranteed by FAB process and micro-construction.
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rical Characteristics

25.2.2

The SerDes reference clock inputs are applied to an internal PLL whose output creates the clock used by the corresponding
SerDes lanes. The SerDes reference clock inputs are SR1_REF_CLK/SR1_REF_CLK or SR2_REF_CLK/SR2_REF_CLK.
Figure 5 shows a receiver reference diagram of the SerDes reference clocks.

SerDes Reference Clock Receiver Characteristics

T

SR[1-2] REF_CI[& %

SR[1-2]_REF_C }—ﬂ
50 Q

Figure 5. Receiver of SerDes Reference Clocks

50 Q
[
[

Input
Amp

The characteristics of the clock signals are as follows:
The supply voltage requirements for Vppgxc are as specified in Table 3.
The SerDes reference clock receiver reference circuit structure is as follows:

The SR[1-2]_REF_CLK and SR[1-2]_REF_CLK are internally AC-coupled differential inputs as shown in
Figure 5. Each differential clock input (SR[1-2]_REF_CLK or SR[1-2]_REF_CLK) has on-chip 50-Q
termination to GNDgyc followed by on-chip AC-coupling.

The external reference clock driver must be able to drive this termination.

The SerDes reference clock input can be either differential or single-ended. Refer to the differential mode and
single-ended mode descriptions below for detailed requirements.

The maximum average current requirement also determines the common mode voltage range.

When the SerDes reference clock differential inputs are DC coupled externally with the clock driver chip, the
maximum average current allowed for each input pin is 8 mA. In this case, the exact common mode input voltage
is not critical as long as it is within the range allowed by the maximum average current of 8 mA because the input
is AC-coupled on-chip.

This current limitation sets the maximum common mode input voltage to be less than 0.4 V (0.4 V /50 = 8 mA)
while the minimum common mode input level is 0.1 V above GNDgyc. For example, a clock with a 50/50 duty
cycle can be produced by a clock driver with output driven by its current source from 0 mA to 16 mA (0-0.8 V),
such that each phase of the differential input has a single-ended swing from 0 V to 800 mV with the common mode
voltage at 400 mV.

If the device driving the SR[1-2]_REF_CLK and SR[1-2]_REF_CLK inputs cannot drive 50 2 to GNDgyc DC or
the drive strength of the clock driver chip exceeds the maximum input current limitations, it must be AC-coupled
externally.

The input amplitude requirement is described in detail in the following sections.
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Electrical Characteristics

2.5.2.3 SerDes Transmitter and Receiver Reference Circuits

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

50  SRI1-2]_TXm SR[1-2]_RXm
W—X

Transmitter Receiver

50 Q

50 Q
AN 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 PCI Express data lines, the
Serial RapidlO data lines, and the SGMII data lines.

2.53.1 DC-Level Requirements for SerDes Reference Clocks

The DC-level requirement for the SerDes reference clock inputs is different depending on the signaling mode used to connect
the clock driver chip and SerDes reference clock inputs, as described below:
» Differential Mode
— The input 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
a single-ended swing of less than 800 mV and greater than 200 mV. This requirement is the same for 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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Table 22 provides the DDR2 differential specifications for the differential signals MDQS/MDQS and MCK/MCK.

Electrical Characteristics

Table 22. DDR2 SDRAM Differential Electrical Characteristics

Parameter Symbol Min Max Unit
Input AC differential cross-point voltage Vixac 0.5 x GVDD -0.175 0.5 x GVDD + 0.175 \%
Output AC differential cross-point voltage Voxac 0.5 x GVDD - 0.125 0.5 x GVDD +0.125 \
Table 23 provides the DDR3 differential specifications for the differential signals MDQS/MDQS and MCK/MCK.

Table 23. DDR3 SDRAM Differential Electrical Characteristics

Parameter Symbol Min Max Unit
Input AC differential cross-point voltage Vixac 0.5 x GVDD - 0.150 0.5 x GVDD + 0.150 \%
Output AC differential cross-point voltage Voxac 0.5 x GVDD - 0.115 0.5 x GVDD + 0.115 \%

2.6.2

HSSI AC Timing Specifications

The following subsections define the AC timing requirements for the SerDes reference clocks, the PCI Express data lines, the
Serial RapidlO data lines, and the SGMII data lines.

26.2.1

Table 24 lists AC requirements for the SerDes reference clocks.

Note:

AC Requirements for SerDes Reference Clock

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

Table 24. SR[1-2]_REF_CLK and SR[1-2]_REF_CLK Input Clock Requirements

Parameter Symbol Min Typical Max Units Notes
SR[1-2]_REF_CLK/SR[1-2]_REF_CLK teLK_REF — 100/125 — MHz 1
frequency range
SR[1-2]_REF_CLK/SR[1-2]_REF_CLK clock teLk_ToL —350 — 350 ppm —
frequency tolerance
SR[1-2]_REF_CLK/SR[1-2]_REF_CLK teLk_puTY 40 50 60 % —
reference clock duty cycle (measured at 1.6 V)

SR[1-2]_REF_CLK/SR[1-2]_REF_CLK max teLk b — — 42 ps —
deterministic peak-peak jitter at 10°BER
SR[1-2]_REF_CLK/SR[1-2]_REF_CLK total teLk T — — 86 ps 2
reference clock jitter at 10°BER (peak-to-peak
jitter at ref_clk input)
SR[1—2]_REF_CLK/SR[l—Z]_REF_CLK tcLKRRACLKER 1 — 4 Vins 3
rising/falling edge rate
Differential input high voltage Vi 200 — — mV 4
Differential input low voltage VL — — —200 mV 4
Rising edge rate (SR[1-2]_REF_CLK) to falling Rise-Fall — — 20 % 5,6
edge rate (SR[1-2]_REF_CLK) matching Matching
MSC8152 Dual-Core Digital Signal Processor Data Sheet, Rev. 6
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Electrical Characteristics

26.24

Note:

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.

SGMII AC Timing Specifications

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

R=500Q

D+ Package P e e e e e e e e e m— e —————— -
Pin \: C=Crx !

1 \| ) 1

X : J1 :
Silicon I I

+ Package ! \| !

) '

1 I

D- Package _Jl C=Cyx I
Pin ! !

1 1

1 I

1 I

1 I

1 I

1 I

1 I

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
Notes: 1. See Figure 18 for single frequency sinusoidal jitter limits

2. Each Ul is 800 ps + 100 ppm.

Table 30 provides the 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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rical 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/TDMXxTCK high pulse width tom_HIGH 7.0 — ns
TDMxRCK/TDMXTCK low pulse width tom_Low 7.0 — ns
TDM all input setup time tDOMIVKH 3.6 — ns
TDMxRD hold time tDMRDIXKH 1.9 — ns
TDMXTFS/TDMxRFS input hold time tDMESIXKH 1.9 — ns
TDMxTCK High to TDMxTD output active tom_ouTac 2.5 — ns
TDMXTCK High to TDMXTD output valid toMTKHOV — 9.8 ns
TDMXTD hold time tDMTKHOX 25 — ns
TDMxXTCK High to TDMxTD output high impedance tom_ouTHI — 9.8 ns
TDMXTFS/TDMxRFS output valid tDMFSKHOV — 9.25 ns
TDMXTFS/TDMxRFS output hold time tDMESKHOX 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 t(first two letters of functional block)(signal)(state)(reference)(state) fOr inputs
and tirst two letters of functional block)(reference)(state)(signal)(state) fOF OUtpuUts. For example, tiykpox Symbolizes the output internal
timing (HI) for the time tge,i5 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. Tppxrck @nd Tpuxrck are

Figure 20 shows the TDM receive signal timing.

tom
<4
tbM_HIGH tom_Low
| Ll
TDMxRCK
toMIVKH
TDMXRD ------«_ | p---mmmmm e
tomIvkH
TDMxRFS . _ _ _ __ ¢ | N ___.
tbMFSKHOV I

TDMXRFS (output)

1L

«— IDMFSKHOX

Figure 20. TDM Receive Signals
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Electrical Characteristics

Figure 21 shows the TDM transmit signal timing.
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|
tom_HIGH tom_Low
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TDMxRCK
> tpbMFsKkHOV
> <« IDMFSKHOX
TDMXTFS (outputy | A
t
tDM|VKH DMFSIXKH
TDMXTFS (input) - — 4 | N .

Figure 21. TDM Transmit Signals

Figure 22 provides the AC test load for the TDM/SI.

Output ~@ Zy=50Q

Figure 22. TDM AC Test Load

AN Vppio/2
R, =50 Q

IHCD

2.6.4 Timers AC Timing Specifications

Table 32 lists the timer input AC timing specifications.
Table 32. Timers Input AC Timing Specifications

Characteristics Symbol Minimum Unit Notes
Timers inputs—minimum pulse width TriwiD 8 ns 1,2
The maximum allowed frequency of timer outputs is 125 MHz. Configure the timer modules appropriately.

Notes: 1.
2. Timer inputs and outputs are asynchronous to any visible clock. Timer outputs should be synchronized before use by any
external synchronous logic. Timer inputs are required to be valid for at least tt)y,p NS to ensure proper operation.

Note:  For recommended operating conditions, see Table 3.
Figure 23 shows the AC test load for the timers.

Output 4€> Zp=500Q () AN Vppio/2
RL = 50 Q
J__

Figure 23. Timer AC Test Load
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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 1 Min Max Unit Note
SPI outputs valid—Master mode (internal clock) delay INIKHOV — 6 ns 2
SPI outputs hold—Master mode (internal clock) delay INIKHOX 0.5 — ns 2
SPI outputs valid—Slave mode (external clock) delay tNEKHOV — 12 ns 2
SPI outputs hold—Slave mode (external clock) delay INEKHOX 2 — ns 2
SPI inputs—Master mode (internal clock) input setup time INIVKH 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 st two letters of functional block)(signal)(state)
(reference)(state) fOF INPUtS and tirst two letters of functional block ﬁreference)(state) signal)(state) fOr outputs. For example,
tniknox Symbolizes the internal timing (NI) for the time SPICLK clock reference (K) goes to the high state (H) until
outputs (O) are invalid (X).

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 provides the AC test load for the SPI.

Output 4@ Zy=500Q O—WVDDIO/2
RL = 50 Q

L

Figure 26. SPI AC Test Load

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)

|

|

Input Signals: |
SPIMOSI  --f  peeeeeeede R R

|

|

|

|
See note
( ) : tNEKHOX

|
, ! <— INEKHOV
Output Signals: :

SPIMISO - -------- - -mmmmmmm oo l--mmmmm e
(See note) , '

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

Note:  When used as a general purpose input (GPI), the input signal should be driven until it is acknowledged by the
MSC8152 device, that is, when the expected input value is read from the GPIO data register.
» EE port. Signals EEOQ, EE1.
e Boot function. Signal STOP_BS.
«  12C interface. Signals 12C_SCL and 12C_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 = Vpp,o/2 trekH 15.0 — ns
Boundary scan input data setup time tBsSVKH 0.0 — ns
Boundary scan input data hold time tBSXKH 15.0 — ns
TCK fall to output data valid trckHoV — 20.0 ns
TCK fall to output high impedance trckHOZ — 24.0 ns
TMS, TDI data setup time trDIVKH 0.0 — ns
TMS, TDI data hold time trDIXKH 5.0 — ns
TCK fall to TDO data valid trooHovV — 10.0 ns
TCK fall to TDO high impedance trooHozZ — 12.0 ns
TRST assert time trRsT 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

€
N t
TCKX
e
trekm
TCK \\ MY 7 A Yw_ ____ N\
(Input) N
froR— jle— —>  —trekr

Figure 29. Test Clock Input Timing
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Figure 30 shows the boundary scan (JTAG) timing diagram.
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Figure 30. Boundary Scan (JTAG) Timing

Figure 31 shows the test access port timing diagram
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Figure 31. Test Access Port Timing

Figure 32 shows the TRST timing diagram.

TRST
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Figure 32. TRST Timing
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ware Design Considerations

3.5.1 DDR Memory Related Pins

This section discusses the various scenarios that can be used with either of the MSC8152 DDR ports.

Note:  The signal names in Table 40, Table 41 and Table 42 are generic names for a DDR 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

Signal 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
MDMS8 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. If the 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 /O in sleep mode by setting DRx_GCR[DDRx_DOZE] (for DDR controller x). See the
Clocks and General Configuration Registers chapters in the MSC8152 Reference Manual for details.
3.  For MSC8152 Revision 1 silicon, these pins were connected to GND. For newer revisions of the MSC8152, connecting these
pins to GND increases device power consumption.
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5 Package Information
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NOTES:
1. ALL DIMENSIONS IN MILLIMETERS.
2. DIMENSIONING AND TOLERANCING PER ASME Y14.5M-1994.
A MAXIMUM SOLDER BALL DIAMETER MEASURE PARALLEL TO DATUM A.
A DATUM A, THE SEATING PLANE, IS DETERMINED BY THE SPHERICAL CROWNS OF THE SOLDER
BALLS.
& PARALLELISM MEASUREMENT SHALL EXCLUDE ANY EFFECT OF MARK ON TOP SURFACE OF
PACKAGE.
6. ALL DIMENSIONS ARE SYMMETRIC ACROSS THE PACKAGE CENTER LINES, UNLESS DIMENSIONED
OTHERWISE.

7. 29.2MM MAXIMUM PACKAGE ASSEMBLY (LID + LAMINATE) X AND Y.

Figure 40. MSC8152 Mechanical Information, 783-ball FC-PBGA Package
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Product Documentation

Product Documentation

Following is a general list of supporting documentation:

v

MSC8152 Technical Data Sheet (MSC8152). Details the signals, AC/DC characteristics, clock signal characteristics,
package and pinout, and electrical design considerations of the MSC8152 device.

MSC8152 Reference Manual (MSC8152RM). Includes functional descriptions of the extended cores and all the
internal subsystems including configuration and programming information.

Application Notes. Cover various programming topics related to the StarCore DSP core and the MSC8152 device.

QUICC Engine Block Reference Manual with Protocol Interworking (QEIWRM). Provides detailed information
regarding the QUICC Engine technology including functional description, registers, and programming information.

SC3850 DSP Core Reference Manual. Covers the SC3850 core architecture, control registers, clock registers, program
control, and instruction set.

MSC8156SC3850 DSP Core Subsystem Reference Manual. Covers core subsystem architecture, functionality, and
registers.

Revision History

Table 50 provides a revision history for this data sheet.

Table 50. Document Revision History

Rev. Date Description
0 Jun. 2010 |« Initial public release.
1 Dec 2010 |- Updated Table 16.
* Updated Section 3.1.2, Power-On Ramp Time.
2 Mar 2011 |+ Updated Table 8.
* Updated Table 15.
* Updated Table 17.
» Updated Table 33.
» Updated Table 35.
» Updated Table 39.
3 May 2011 | Updated Table 1. Changed the pin types for the following:
— F25 from ground to power.
— F26 from power to ground.
— T6 from power to O.
4 Oct 2011 |+ Updated Table 34 and Table 35 to reflect 1 Gbps and 100 Mbps data rate instead of 1 GHz and 100 MHz.
5 Dec 2011 |+ Added note 4 to Table 39.
6 Aug 2013 |+ Updated Section 4, “Ordering Information”.
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