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1.10 Serial Peripheral Interface (SPI)

The serial peripheral interface (SPI) allows the MPC8313E to exchange data between other PowerQUICC
family chips, Ethernet PHY's for configuration, and peripheral devices such as EEPROMs, real-time
clocks, A/D converters, and ISDN devices.

The SPI is a full-duplex, synchronous, character-oriented channel that supports a four-wire interface
(receive, transmit, clock, and slave select). The SPI block consists of transmitter and receiver sections, an
independent baud-rate generator, and a control unit.

1.11 DMA Controller, Dual I2C, DUART, Local Bus Controller, and
Timers

The MPCB8313E provides an integrated four-channel DMA controller with the following features:

» Allows chaining (both extended and direct) through local memory-mapped chain descriptors
(accessible by local masters)

» Supports misaligned transfers

There are two 12C controllers. These synchronous, multi-master buses can be connected to additional
devices for expansion and system development.

The DUART supports full-duplex operation and is compatible with the PC16450 and PC16550
programming models. The 16-byte FIFOs are supported for both the transmitter and the receiver.

The MPCB8313E local bus controller (LBC) port allows connections with a wide variety of external DSPs
and ASICs. Three separate state machines share the same external pins and can be programmed separately
to access different types of devices. The general-purpose chip select machine (GPCM) controls accesses
to asynchronous devices using a simple handshake protocol. The three user programmable machines
(UPMs) can be programmed to interface to synchronous devices or custom ASIC interfaces. Each chip
select can be configured so that the associated chip interface can be controlled by the GPCM or UPM
controller. The FCM provides a glueless interface to parallel-bus NAND Flash E2PROM devices. The
FCM contains three basic configuration register groups—BRn, ORn, and FMR. Both may exist in the
same system. The local bus can operate at up to 66 MHz.

The MPCB8313E system timers include the following features: periodic interrupt timer, real time clock,
software watchdog timer, and two general-purpose timer blocks.

2 Electrical Characteristics

This section provides the AC and DC electrical specifications and thermal characteristics for the
MPCB8313E. The MPCB8313E is currently targeted to these specifications. Some of these specifications are
independent of the 1/O cell, but are included for a more complete reference. These are not purely 1/0 buffer
design specifications.

MPC8313E PowerQUICC Il Pro Processor Hardware Specifications, Rev. 4

6 Freescale Semiconductor



Table 3. Output Drive Capability (continued)

Driver Type Output Impedance (Q) Supply Voltage
DDR2 signal 18 GVpp =18V
DUART, system control, 1°C, JTAG, SPI 42 NVpp =3.3V
GPIO signals 42 NVpp =3.3V
eTSEC signals 42 LVppa, LVppg = 2.5/3.3V
USB signals 42 LVppg=2.5/3.3V

2.2 Power Sequencing

The MPCB8313E does not require the core supply voltage (Vpp and Vppc) and 1/0 supply voltages
(GVpp, LVpp, and NVpp) to be applied in any particular order. Note that during power ramp-up, before
the power supplies are stable and if the 1/0 voltages are supplied before the core voltage, there might be a
period of time that all input and output pins are actively driven and cause contention and excessive current.
In order to avoid actively driving the 1/0 pins and to eliminate excessive current draw, apply the core
voltage (Vpp and Vppc) before the 1/0 voltage (GVpp, LVpp, and NVpp) and assert PORESET before
the power supplies fully ramp up. In the case where the core voltage is applied first, the core voltage supply
must rise to 90% of its nominal value before the 1/O supplies reach 0.7 V; see Figure 3. Once both the
power supplies (1/0 voltage and core voltage) are stable, wait for a minimum of 32 clock cycles before
negating PORESET.

Note that there is no specific power down sequence requirement for the MPC8313E. 1/O voltage supplies
(GVpp, LVpp, and NVpp) do not have any ordering requirements with respect to one another.

0 I/O Voltage (GVDD' GVDD’ and NVDD)

/I___ _____ —

\%

Core Voltage (Vpp, Vppce)

T |

I 0.7V
0 :

90% |/

l |
T4 >

0 . t
PORESET |/

<
<

tsys_cLk_INtpci_sync N >= 32 clocks

Figure 3. Power-Up Sequencing Example
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6.1

DDR and DDR2 SDRAM DC Electrical Characteristics

This table provides the recommended operating conditions for the DDR2 SDRAM component(s) when

Table 12. DDR2 SDRAM DC Electrical Characteristics for GVpp(typ) =1.8 V

Parameter/Condition Symbol Min Max Unit Note
I/0 supply voltage GVpp 1.7 1.9 1
I/O reference voltage MVRer 0.49 x GVpp 0.51 x GVpp \ 2
I/0 termination voltage Vi1 MVggg — 0.04 MVggg + 0.04 \ 3
Input high voltage Viy MVggg + 0.125 GVpp +0.3 \Y —
Input low voltage Vi -0.3 MVggg — 0.125 \ —
Output leakage current loz -9.9 9.9 pA 4
Output high current (Vo1 = 1.420 V) loH -13.4 — mA —
Output low current (Vo = 0.280 V) loL 13.4 — mA —

Notes:

1. GVpp is expected to be within 50 mV of the DRAM GVp, at all times.
2. MVRggE is expected to be equal to 0.5 x GVpp, and to track GVpp DC variations as measured at the receiver. Peak-to-peak
noise on MVggr may not exceed 2% of the DC value.
3. V17 is 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 MVggg. This rail should track variations in the DC level of MVggr.
4. Output leakage is measured with all outputs disabled, 0 V < Vg1 < GVpp.

This table provides the DDR2 capacitance when GVpp(typ) = 1.8 V.
Table 13. DDR2 SDRAM Capacitance for GVpp(typ) = 1.8 V

Parameter/Condition Symbol Min Max Unit Note
Input/output capacitance: DQ, DQS, DQS Co 6 8 pF 1
Delta input/output capacitance: DQ, DQS, DQS Coio — 0.5 pF 1

Note:

1. This parameter is sampled. GVpp = 1.8V £0.090 V, f =1 MHz, Tp = 25°C, Vout = GVpp/2, VouT (Peak-to-peak) = 0.2 V.

This table provides the recommended operating conditions for the DDR SDRAM component(s) when

Table 14. DDR SDRAM DC Electrical Characteristics for GVpp(typ) = 2.5V

Parameter/Condition Symbol Min Max Unit Note
I/0O supply voltage GVpp 2.3 2.7 1
I/O reference voltage MVRer 0.49 x GVpp 0.51 x GVpp \Y, 2
I/O termination voltage V17 MVRgg — 0.04 MVRgg + 0.04 \Y 3
Input high voltage \m MVRgg + 0.15 GVpp+ 0.3 \Y, —
Input low voltage Vi -0.3 MVRgg — 0.15 \Y, —
MPC8313E PowerQUICC Il Pro Processor Hardware Specifications, Rev. 4
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This figure shows the MII transmit AC timing diagram.

< tmTx > tMTXR —>]
TX_CLK
tMTXH tMTXF —>
TXD[3:0]
TX_EN ><
TX_ER
—>| tuTKHDX

Figure 8. MIl Transmit AC Timing Diagram

8.2.1.2 MIl Receive AC Timing Specifications

This table provides the MII receive AC timing specifications.

Table 27. MIl Receive AC Timing Specifications
At recommended operating conditions with LV ppa/LVppe/NVpp 0f 3.3V £ 0.3 V.

Parameter/Condition Symbol? Min Typ Max Unit
RX_CLK clock period 10 Mbps tMRX — 400 — ns
RX_CLK clock period 100 Mbps tMRX — 40 — ns
RX_CLK duty cycle tMRXH/tMRX 35 — 65 %
RXDI[3:0], RX_DV, RX_ER setup time to RX_CLK {MRDVKH 10.0 — — ns
RXD[3:0], RX_DV, RX_ER hold time to RX_CLK tMRDXKH 10.0 — — ns
RX_CLK clock rise V| (min) to V|y(max) IMRXR 1.0 — 4.0 ns
RX_CLK clock fall time V|y(max) to V, (min) tMRXE 1.0 — 4.0 ns

Note:

1. The symbols used for timing specifications follow the pattern of st two letters of functional block)(signal)(state)(reference)(state) fOF
inputs and tfirst two letters of functional block)(reference)(state)(signal)(state) fOr outputs. For example, tyrpykH Symbolizes Mil receive
timing (MR) with respect to the time data input signals (D) reach the valid state (V) relative to the tyrx clock reference (K)
going to the high (H) state or setup time. Also, tyrpxkr Symbolizes Ml receive timing (GR) with respect to the time data
input signals (D) went invalid (X) relative to the ty,rx clock reference (K) going to the low (L) state or hold time. Note that, in
general, the clock reference symbol representation is based on three letters representing the clock of a particular functional.
For example, the subscript of tyrx represents the Mll (M) receive (RX) clock. For rise and fall times, the latter convention
is used with the appropriate letter: R (rise) or F (fall).

2. The frequency of RX_CLK should not exceed the TX_CLK by more than 300 ppm

This figure provides the AC test load for TSEC.

Output @ Zp=50Q O AN LVppa/2 or LVppg/2
RL =50Q

Figure 9. TSEC AC Test Load
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This figure shows the MII receive AC timing diagram.

l< tmRx > tMRXR
RX_CLK
tMRXH tMRXF
RXDI[3:0]
RX_DV Valid Data
RX_ER
tMRDVKH <
—> tMRDXKH

Figure 10. MIl Receive AC Timing Diagram RMII AC Timing Specifications

8.2.1.3 RMII Transmit AC Timing Specifications

This table provides the RMII transmit AC timing specifications.

Table 28. RMIl Transmit AC Timing Specifications

At recommended operating conditions with NVpp 0of 3.3 V £ 0.3 V.

Parameter/Condition Sym boll Min Typ Max Unit
REF_CLK clock trRmx — 20 — ns
REF_CLK duty cycle trmxHARMX 35 — 65 %
REF_CLK to RMII data TXD[1:0], TX_EN delay tRMTKHDX 2 — 10 ns
REF_CLK data clock rise V, (min) to V y(max) tRMXR 1.0 — 4.0 ns
REF_CLK data clock fall V|y(max) to V (min) tRMXE 1.0 — 4.0 ns

Note:

1. The symbols used for timing specifications follow the pattern of st three letters of functional block)(signal)(state)(reference)(state) fOr
inputs and Ysirst two letters of functional block)(reference)(state)(signal)(state) fOr outputs. For example, trmrkHDx Symbolizes RMII
transmit timing (RMT) for the time tgyx clock reference (K) going high (H) until data outputs (D) are invalid (X). Note that,
in general, the clock reference symbol representation is based on two to three letters representing the clock of a particular
functional. For example, the subscript of tgyx represents the RMII(RM) reference (X) clock. For rise and fall times, the latter
convention is used with the appropriate letter: R (rise) or F (fall).

This figure shows the RMII transmit AC timing diagram.

|l

< TRMx

REF_CLK

TXD[1:0]

tRMxF

tRMXR —>

TX_EN X

Figure 11. RMII Transmit AC Timing Diagram
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8.2.2 RGMII and RTBI AC Timing Specifications
This table presents the RGMII and RTBI AC timing specifications.

Table 30. RGMII and RTBI AC Timing Specifications

At recommended operating conditions with LVppa/LVppg 0f 2.5 V + 5%.

Parameter/Condition Symboll Min Typ Max Unit

Data to clock output skew (at transmitter) tskrGT -0.5 — 0.5 ns
Data to clock input skew (at receiver) 2 tsKkRGT 1.0 — 2.6 ns
Clock cycle duration 3 traT 7.2 8.0 8.8 ns
Duty cycle for 1000Base-T % ® treThitRGT 45 50 55 %
Duty cycle for 10BASE-T and 100BASE-TX 3 ° treTHtRGT 40 50 60 %
Rise time (20%—-80%) tRGTR — — 0.75 ns
Fall time (20%—-80%) tReTE — — 0.75 ns
GTX_CLK125 reference clock period toe © — 8.0 — ns
GTX_CLK125 reference clock duty cycle tg125H/te1o5 47 — 53 %
Note:

1. Note that, in general, the clock reference symbol representation for this section is based on the symbols RGT to represent

oo

RGMII and RTBI timing. For example, the subscript of trT represents the RTBI (T) receive (RX) clock. Note also that the
notation for rise (R) and fall (F) times follows the clock symbol that is being represented. For symbols representing skews,
the subscript is skew (SK) followed by the clock that is being skewed (RGT).

This implies that PC board design requires clocks to be routed such that an additional trace delay of greater than 1.5 ns is
added to the associated clock signal.

For 10 and 100 Mbps, tgrgT Scales to 400 ns = 40 ns and 40 ns + 4 ns, respectively.

Duty cycle may be stretched/shrunk during speed changes or while transitioning to a received packet's clock domains as
long as the minimum duty cycle is not violated and stretching occurs for no more than three tgt of the lowest speed
transitioned between.

Duty cycle reference is LVppa/2 or LVppg/2.

This symbol is used to represent the external GTX_CLK125 and does not follow the original symbol naming convention.
The frequency of RX_CLK should not exceed the GTX_CLK125 by more than 300 ppm
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This figure shows the RGMII and RTBI AC timing and multiplexing diagrams.

€ tRGT

tRGTH —
GTX_CLK /|
(At Transmitter)

ISKRGT —>| <—
o XropoXBefial X K K X
X CTL XXX X kX

—> tskrGT
TX_CLK
(At PHY)

Solrae _ KoorXSETER_ X —

tskrRGT —>|

R L NEENGEE X XX

—> tskrGT
RX_CLK
(At PHY)

Figure 14. RGMIl and RTBI AC Timing and Multiplexing Diagrams

8.3 SGMII Interface Electrical Characteristics

Each SGMII port features a 4-wire AC-coupled serial link from the dedicated SerDes interface of
MPCB8313E as shown in Figure 15, where Ctx is the external (on board) AC-coupled capacitor. Each
output pin of the SerDes transmitter differential pair features a 50-Q output impedance. Each input of the
SerDes receiver differential pair features 50-Q on-die termination to XCOREVSS. The reference circuit
of the SerDes transmitter and receiver is shown in Figure 33.

When an eTSEC port is configured to operate in SGMII mode, the parallel interface’s output signals of
this eTSEC port can be left floating. The input signals should be terminated based on the guidelines
described in Section 22.5, “Connection Recommendations,” as long as such termination does not violate
the desired POR configuration requirement on these pins, if applicable.

When operating in SGMII mode, the TSEC_GTX_CLK125 clock is not required for this port. Instead, the
SerDes reference clock is required on SD_REF_CLK and SD_REF_CLK pins.

8.3.1 DC Requirements for SGMII SD_REF_CLK and SD_REF_CLK

The characteristics and DC requirements of the separate SerDes reference clock are described in Section 9,
“High-Speed Serial Interfaces (HSSI).”
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8.3.2

AC Requirements for SGMII SD_REF CLK and SD_REF _CLK

This table lists the SGMII SerDes reference clock AC requirements. Note that SD_REF_CLK and
SD_REF_CLK are not intended to be used with, and should not be clocked by, a spread spectrum clock

source.
Table 31. SD_REF_CLK and SD_REF_CLK AC Requirements
Symbol Parameter Description Min Typ Max Unit
tREE REFCLK cycle time — 8 — ns
trercy | REFCLK cycle-to-cycle jitter. Difference in the period of any two — — 100 ps
adjacent REFCLK cycles
treppy | Phase jitter. Deviation in edge location with respect to mean -50 — 50 ps
edge location
8.3.3 SGMII Transmitter and Receiver DC Electrical Characteristics

Table 32 and Table 33 describe the SGMII SerDes transmitter and receiver AC-coupled DC electrical
characteristics. Transmitter DC characteristics are measured at the transmitter outputs (SD_TX[n] and
SD_TX]n]) as depicted in Figure 16.

Table 32. SGMII DC Transmitter Electrical Characteristics

Parameter Symbol Min Typ Max Unit Note
Supply voltage XCOREVpp 0.95 1.0 1.05 \%
Output high voltage VoH — — XCOREVpp.1ypf2 | mV 1

+ |Vopl-max/2
Output low voltage VoL XCOREVpp_1yp/2 — — mV 1
- |VOD|—max/2
Output ringing VRING — — 10 %
Output differential voltage? 3 Vool 323 500 725 mV | Equalization
setting: 1.0x

Output offset voltage Vos 425 500 575 mvV 1,4
Output impedance Ro 40 — 60 Q
(single-ended)
Mismatch in a pair ARp — — 10 %
Change in Vgp between 0 and 1 AlVopl — — 25 mV
Change in Vgg between 0 and 1 AVps — — 25 mV
Output current on short to GND Isas Is — — 40 mA

Notes:

1. This will not align to DC-coupled SGMII. XCOREVpp. 1y, = 1.0 V.
2. |Vopl = [V1xn — Vxal- [Vopl is also referred as output differential peak voltage. Vrx_pirrp-p = 2*Vopl-
3. The |Vgp| value shown in the Typ column is based on the condition of XCOREVpp_vy,

= 1.0V, no common mode offset

variation (Vog =500 mV), SerDes transmitter is terminated with 100-Q differential load between TX[n] and TX[n].
4. Vpgis also referred to as output common mode voltage.
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of the differential pair must have a single-ended swing less than 800 mV and greater than
200 mV. This requirement is the same for both external DC-coupled or AC-coupled
connection.

— For external DC-coupled connection, as described in Section 9.2.1, “SerDes Reference Clock
Receiver Characteristics,” the maximum average current requirements sets the requirement for
average voltage (common mode voltage) to be between 100 and 400 mV. Figure 24 shows the
SerDes reference clock input requirement for the DC-coupled connection scheme.

— For external AC-coupled connection, there is no common mode voltage requirement for the
clock driver. Since the external AC-coupling capacitor blocks the 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 has its common mode voltage set to
XCOREVgs. Each signal wire of the differential inputs is allowed to swing below and above
the command mode voltage (XCOREVsg). Figure 25 shows the SerDes reference clock input
requirement for AC-coupled connection scheme.

» Single-ended mode

— The reference clock can also be single-ended. The SD_REF_CLK input amplitude
(single-ended swing) must be between 400 and 800 mV peak-to-peak (from Vi, t0 Vay) With
SD_REF_CLK either left unconnected or tied to ground.

— The SD_REF_CLK input average voltage must be between 200 and 400 mV. Figure 26 shows
the SerDes reference clock input requirement for the single-ended signaling mode.

— To meet the input amplitude requirement, the reference clock inputs might 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 (SD_REF_CLK) through the same source impedance as
the clock input (SD_REF_CLK) in use.

200 mV < Input Amplitude or Differential Peak < 800 mV
SD_REF_CLK / Viax < 800 mV

100 MV < Vg, < 400 mV

SD_REF_CLK Viin=20V
Figure 24. Differential Reference Clock Input DC Requirements (External DC-Coupled)
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10 USB

10.1 USB Dual-Role Controllers

This section provides the AC and DC electrical specifications for the USB interface.

10.1.1

USB DC Electrical Characteristics

This table provides the DC electrical characteristics for the USB interface.

Table 40. USB DC Electrical Characteristics

Parameter Symbol Min Max Unit
High-level input voltage Viy 2.0 LVppg + 0.3 \Y
Low-level input voltage Vi -0.3 0.8 \
Input current N — *5 pA
High-level output voltage, oy = —100 pA VoH LVppg — 0.2 —
Low-level output voltage, Io, = 100 pA VoL — 0.2
10.1.2 USB AC Electrical Specifications
This table describes the general timing parameters of the USB interface.

Table 41. USB General Timing Parameters (ULPI Mode Only)
Parameter Symbolt Min Max Unit Note

USB clock cycle time tusck 15 — ns
Input setup to USB clock—all inputs tUsIVKH 4 — ns
input hold to USB clock—all inputs tusIXKH 1 — ns
USB clock to output valid—all outputs tuskHoV — 7 ns
Output hold from USB clock—all outputs tuskHOX 2 — ns

Note:

1. The symbols used for timing specifications follow the pattern of tfirst two letters of functional block)(signal)(state)(reference)(state) f_or
inputs and tirst two letters of functional block)(reference)(state)(signal)(state) fOr outputs. For example, tygixky Symbolizes USB timing
(USB) for the input (I) to go invalid (X) with respect to the time the USB clock reference (K) goes high (H). Also, tysknox
symbolizes us timing (USB) for the USB clock reference (K) to go high (H), with respect to the output (O) going invalid (X)

or output hold time.

The following two figures provide the AC test load and signals for the USB, respectively.

ZO=SOQ

Output {)
L

0
ad

MV

R, =500Q

Figure 34. USB AC Test Load

NVpp/2
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LCLK

T1

|
T2 |
—_ |

T3

T4

t BkHOZ —>>

r<— t gkHOV
GPCM Mode Output Signals: '
LCS[0:3)/LWE

UPM Mode Input Signal: .+~~~ )/ N v
LUPWAIT ' T ]

t BIXKH

Input Signals: L L 1
LAD[0:15] |

| |
| |
| t BkHOZ —>,
| |

UPM Mode Output Signals: !
LCSJ[0:3])/LBS[0:1)/LGPL[0:5] . . .

Figure 39. Local Bus Signals, GPCM/UPM Signals for LCRR[CLKDIV] =4

LCLK[n]

Input Signals:
LAD[0:15]

_ < tLBKHOV |
Output Signals:
LBCTLABCKE/AOE [~~~ "N A 777 2 1
| | tLBKHOZ —> | |
_ <— 'LBKHOV | | | |
Output Signals:

LAD[0:15] I~~~ 7" T 777 R 1
| | tsotor | — | |
< WALEHOV | < tLALETOT | |

LALE f - = - - ---~- ol i |-~~~ ~----- i---------- 1

Figure 40. Local Bus Signals, LALE with Respect to LCLK
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Table 60. SPI DC Electrical Characteristics (continued)

Characteristic Symbol Condition Min Max Unit
Input high voltage \m — 21 NVpp + 0.3 \Y,
Input low voltage VL — -0.3 0.8 \Y,
Input current N 0V <V|ySNVpp — 5 A

18.2 SPI AC Timing Specifications

This table and provide the SPI input and output AC timing specifications.
Table 61. SPI AC Timing Specifications1

Characteristic Symbol2 Min Max Unit

SPI outputs—master mode (internal clock) delay tNIKHOV 0.5 6 ns
SPI outputs—slave mode (external clock) delay tNEKHOV 2 8 ns
SPI inputs—master mode (internal clock) input setup time INIVKH 6 — ns
SPI inputs—master mode (internal clock) input hold time INIIXKH 0 — ns
SPI inputs—slave mode (external clock) input setup time tNEIVKH 4 — ns
SPI inputs—slave mode (external clock) input hold time INEIXKH 2 — ns
Note:

1. Output specifications are measured from the 50% level of the rising edge of SYS_CLK_IN to the 50% level of the signal. Timings

2.

are measured at the pin.
The symbols used for timing specifications follow the pattern of st wo 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, tyikHoy Symbolizes the NMSI outputs
internal timing (NI) for the time tgp; memory clock reference (K) goes from the high state (H) until outputs (O) are valid (V).

This figure provides the AC test load for the SPI.
Output {) Zy=50Q <) - '\_/\g\(,) 5 NVpp/2
I T -

Figure 53. SPI AC Test Load

Figure 54 and Figure 55 represent the AC timing from Table 61. 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.
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This figure shows the SPI timing in slave mode (external clock).

SPICLK (Input)

—> INEIXKH

|
INEIVKH l<— :
|

Input Signals:
SPIMOSI
(See Note)

Output Signals: | :
SPIMISO --------------- i D S
(See Note) '

Note: The clock edge is selectable on SPI.
Figure 54. SPI AC Timing in Slave Mode (External Clock) Diagram

This figure shows the SPI timing in master mode (internal clock).

SPICLK (Output)

—> tNIIXKH !

_ tNivkH —> !

Input Signals: !
SPIMISO ---- Yoo S R

(See Note) 7 |

|

|
. <— InikHov |
Output Signals: |
SPIMOSI| --------------- i G R
(See Note) '

Note: The clock edge is selectable on SPI.
Figure 55. SPI AC Timing in Master Mode (Internal Clock) Diagram

19 Package and Pin Listings

This section details package parameters, pin assignments, and dimensions. The MPC8313E is available in
a thermally enhanced plastic ball grid array (TEPBGAII), see Section 19.1, “Package Parameters for the
MPC8313E TEPBGAII,” and Section 19.2, “Mechanical Dimensions of the MPC8313E TEPBGAII,” for
information on the TEPBGAII.

19.1 Package Parameters for the MPC8313E TEPBGAII

The package parameters are as provided in the following list. The package type is 27 mm x 27 mm,
516 TEPBGAIL.

Package outline 27 mm x 27 mm
Interconnects 516

Pitch 1.00 mm

Module height (typical) 2.25 mm

Solder Balls 96.5 Sn/3.5 Ag(VR package) ,

62 Sn/36 Pb/2 Ag (ZQ package) Ball diameter (typical)
0.6 mm
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A
Table 62. MPC8313E TEPBGAII Pinout Listing (continued)
Signal Package Pin Number Pin Type ;:);vpel; Note
MEMC_MDQ29 A20 110 GVpp —
MEMC_MDQ30 C22 110 GVpp —
MEMC_MDQ31 B22 110 GVpp —
MEMC_MDMO B7 o) GVpp —
MEMC_MDM1 E6 o) GVpp —
MEMC_MDM2 E18 o) GVpp —
MEMC_MDM3 E20 o) GVpp —
MEMC_MDQS0 A7 110 GVpp —
MEMC_MDQS1 E7 110 GVpp —
MEMC_MDQS?2 B19 110 GVpp —
MEMC_MDQS3 A23 110 GVpp —
MEMC_MBAO D15 o) GVpp —
MEMC_MBA1 A18 o) GVpp —
MEMC_MBA2 A15 o) GVpp —
MEMC_MAO E12 o) GVpp —
MEMC_MA1 D11 o) GVpp —
MEMC_MA2 B11 o) GVpp —
MEMC_MA3 Al1 o) GVpp —
MEMC_MA4 A12 o) GVpp —
MEMC_MAS5 E13 o) GVpp —
MEMC_MA6 C12 o) GVpp —
MEMC_MA7 E14 o) GVpp —
MEMC_MAS B15 o) GVpp —
MEMC_MA9 C17 o) GVpp —
MEMC_MA10 C13 o) GVpp —
MEMC_MA11 A16 o) GVpp —
MEMC_MA12 C15 o) GVpp —
MEMC_MA13 C16 o) GVpp —
MEMC_MA14 E15 o) GVpp —
MEMC_MWE B18 o) GVpp —
MEMC_MRAS C11 o) GVpp —
MEMC_MCAS B10 0 GVpp —
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Table 62. MPC8313E TEPBGAII Pinout Listing (continued)
Signal Package Pin Number Pin Type gg;vpﬁ; Note
MEMC_MCSO0 D10 o) GVpp —
MEMC_MCS1 A10 0 GVpp —
MEMC_MCKE B14 o) GVpp 3
MEMC_MCK A13 o) GVpp —
MEMC_MCK Al4 0 GVpp —
MEMC_MODTO B23 o) GVpp —
MEMC_MODT1 c23 o) GVpp —
Local Bus Controller Interface

LADO K25 /0 LVpp 11
LAD1 K24 /0 LVpp 11
LAD2 K23 /0 LVpp 11
LAD3 K22 /0 LVpp 11
LAD4 J25 /0 LVpp 11
LAD5 J24 /0 LVpp 11
LAD6 J23 /0 LVpp 11
LAD7 J22 /0 LVpp 11
LAD8 H24 /0 LVpp 11
LAD9 F26 /0 LVpp 11
LAD10 G24 /0 LVpp 11
LAD11 F25 /0 LVpp 11
LAD12 E25 /0 LVpp 11
LAD13 F24 /0 LVpp 11
LAD14 G22 /0 LVpp 11
LAD15 F23 /0 LVpp 11
LA16 AC25 o) WVpp 11
LA17 AC26 o) WVpp 11
LA18 AB22 o) LVpp 11
LA19 AB23 o) LVpp 11
LA20 AB24 o) LVpp 11
LA21 AB25 o) LVpp 11
LA22 AB26 o) LVpp 11
LA23 E22 o) WVpp 11
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Table 62. MPC8313E TEPBGAII Pinout Listing (continued)
Signal Package Pin Number Pin Type ;?F\)Npel; Note
RXB R1 [ —
RXB P1 [ —
SD_IMP_CAL_RX V5 [ 200Q +
10% to
GND
SD_REF_CLK T5 I —
SD_REF_CLK T4 [ —
SD_PLL_TPD T2 o} —
SD_IMP_CAL_TX N5 [ 100Q +
10% to
GND
SDAVDD R5 110 —
SD_PLL_TPA_ANA R4 o) —
SDAVSS R3 110 —
USB PHY
USB_DP P26 110 —
USB_DM N26 110 —
USB_VBUS P24 110 —
USB_TPA L26 110 —
USB_RBIAS M24 110 —
USB_PLL_PWR3 M26 110 —
USB_PLL_GND N24 110 —
USB_PLL_PWR1 N25 110 —
USB_VSSA BIAS M25 110 —
USB_VDDA_BIAS M22 110 —
USB_VSSA N22 110 —
USB_VDDA P22 110 —
GTM/USB
USBDR_DRIVE_VBUS/GTM1_TIN1/GTM2_TIN2/LSRCIDO AD23 110 NVpp —
USBDR_PWRFAULT/GTM1_TGATE1/GTM2_TGATE2/ AE23 110 NVpp —
LSRCID1
USBDR_PCTLO/GTM1_TOUTI/LSRCID2 AC22 0 NVpp —
USBDR_PCTL1/LBC_PM_REF_10/LSRCID3 AB21 o} NVpp —
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20 Clocking

This figure shows the internal distribution of clocks within the MPC8313E.
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Figure 57. MPC8313E Clock Subsystem
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The COP function of these processors allows a remote computer system (typically, a PC with dedicated
hardware and debugging software) to access and control the internal operations of the processor. The COP
interface connects primarily through the JTAG port of the processor, with some additional status
monitoring signals. The COP port requires the ability to independently assert TRST without causing
PORESET. If the target system has independent reset sources, such as voltage monitors, watchdog timers,
power supply failures, or push-button switches, then the COP reset signals must be merged into these
signals with logic.

The arrangement shown in Figure 61 allows the COP to independently assert HRESET or TRST, while
ensuring that the target can drive HRESET as well. If the JTAG interface and COP header are not used,
TRST should be tied to PORESET so that it is asserted when the system reset signal (PORESET) is
asserted.

The COP header shown in Figure 61 adds many benefits—breakpoints, watchpoints, register and memory
examination/modification, and other standard debugger features are possible through this interface—and
can be as inexpensive as an unpopulated footprint for a header to be added when needed.

The COP interface has a standard header for connection to the target system, based on the 0.025"
square-post, 0.100" centered header assembly (often called a Berg header).

There is no standardized way to number the COP header shown in Figure 61; consequently, many different
pin numbers have been observed from emulator vendors. Some are numbered top-to-bottom then
left-to-right, while others use left-to-right then top-to-bottom, while still others number the pins counter
clockwise from pin 1 (as with an IC). Regardless of the numbering, the signal placement recommended in
Figure 61 is common to all known emulators.
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Table 73. Document Revision History (continued)

Rev.
Number

Date

Substantive Change(s)

10/2008

Added Note “The information in this document is accurate for revision 1.0, and 2.x and later. See
Section 24.1, “Part Numbers Fully Addressed by this Document,” before Section 1, “Overview.”
Added part numbering details for all the silicon revisions in Table 74.

Changed V| from 2.7 V t0 2.4 V in Table 7.

Added a row for V| level for Rev 2.x or later in Table 45.

Added a column for maximum power dissipation in low power mode for Rev 2.x or later silicon in
Table 6.

Added a column for Power Nos for Rev 2.x or later silicon and added a row for 400 MHz in Table 4.
Removed footnote, “These are preliminary estimates.” from Table 4.

Added Table 21 for DDR AC Specs on Rev 2.x or later silicon.

Added Section 9, “High-Speed Serial Interfaces (HSSI).”

Added LFWE, LFCLE, LFALE, LOE, LFRE, LFWP, LGTA, LUPWAIT, and LFRB in Table 63.

In Table 39, added note 2: “This parameter is dependent on the csb_clk speed. (The MIIMCFG[Mgmt
Clock Select] field determines the clock frequency of the Mgmt Clock EC_MDC.)”

Removed mentions of SGMII (SGMII has separate specs) from Section 8.1, “Enhanced Three-Speed
Ethernet Controller (eTSEC) (10/100/1000 Mbps)—MII/RMII/RGMII/SGMII/RTBI Electrical
Characteristics.”

Corrected Section 8.1, “Enhanced Three-Speed Ethernet Controller (eTSEC)

(10/100/1000 Mbps)—MII/RMII/RGMII/SGMII/RTBI Electrical Characteristics,” to state that
RGMII/RTBI interfaces only operate at 2.5 V, not 3.3 V.

Added ZQ package to ordering information In Table 74 and Section 19.1, “Package Parameters for the
MPC8313E TEPBGAII" (applicable to both silicon rev. 1.0 and 2.1)

Removed footnotes 5 and 6 from Table 1 (left over when the PCI undershoot/overshoot voltages and
maximum AC waveforms were removed from Section 2.1.2, “Power Supply Voltage Specification”).
Removed SD_PLL_TPD (T2) and SD_PLL_TPA_ANA (R4) from Table 63.

Added Section 8.3, “SGMII Interface Electrical Characteristics.” Removed Section 8.5.3 SGMII DC
Electrical Characteristics.

Removed “HRESET negation to SRESET negation (output)” spec and changed “HRESET/SRESET
assertion (output)” spec to “HRESET assertion (output)” in Table 10.

Clarified POR configuration signal specs to “Time for the device to turn off POR configuration signal
drivers with respect to the assertion of HRESET” and “Time for the device to turn on POR configuration
signal drivers with respect to the negation of HRESET” in Table 10.

Added Section 24.2, “Part Marking,” and Figure 62.
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