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1 Overview

The MPCB8313E incorporates the e300c3 core, which includes 16 Kbytes of L1 instruction and data caches
and on-chip memory management units (MMUSs). The MPC8313E has interfaces to dual enhanced
three-speed 10/100/1000 Mbps Ethernet controllers, a DDR1/DDR2 SDRAM memory controller, an
enhanced local bus controller, a 32-bit PCI controller, a dedicated security engine, a USB 2.0 dual-role
controller and an on-chip high-speed PHY, a programmable interrupt controller, dual 12C controllers, a
4-channel DMA controller, and a general-purpose 1/0 port. This figure shows a block diagram of the
MPC8313E.
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Note: The MPC8313 does not include a security engine.

Figure 1. MPC8313E Block Diagram

The MPC8313E security engine (SEC 2.2) allows CPU-intensive cryptographic operations to be offloaded
from the main CPU core. The security-processing accelerator provides hardware acceleration for the DES,
3DES, AES, SHA-1, and MD-5 algorithms.

1.1 MPCB8313E Features

The following features are supported in the MPC8313E:

* Embedded PowerPC™ e300 processor core built on Power Architecture™ technology; operates at
up to 333 MHz.

» High-performance, low-power, and cost-effective host processor

 DDR1/DDR2 memory controller—one 16-/32-bit interface at up to 333 MHz supporting both
DDR1 and DDR2

» 16-Kbyte instruction cache and 16-Kbyte data cache, a floating point unit, and two integer units

» Peripheral interfaces such as 32-bit PCI interface with up to 66-MHz operation, 16-bit enhanced
local bus interface with up to 66-MHz operation, and USB 2.0 (high speed) with an on-chip PHY.

» Security engine provides acceleration for control and data plane security protocols
* Power management controller for low-power consumption

» High degree of software compatibility with previous-generation PowerQUICC processor-based
designs for backward compatibility and easier software migration
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1.2  Serial Interfaces
The following interfaces are supported in the MPC8313E: dual UART, dual 12C, and an SPI interface.

1.3  Security Engine

The security engine is optimized to handle all the algorithms associated with IPSec, IEEE Std 802.11i®,
and iSCSI. The security engine contains one crypto-channel, a controller, and a set of crypto execution
units (EUs). The execution units are as follows:

» Data encryption standard execution unit (DEU), supporting DES and 3DES
» Advanced encryption standard unit (AESU), supporting AES

» Message digest execution unit (MDEU), supporting MD5, SHAL, SHA-224, SHA-256, and
HMAC with any algorithm

* One crypto-channel supporting multi-command descriptor chains

1.4  DDR Memory Controller

The MPC8313E DDR1/DDR2 memory controller includes the following features:
» Single 16- or 32-bit interface supporting both DDR1 and DDR2 SDRAM
* Support for up to 333 MHz
» Support for two physical banks (chip selects), each bank independently addressable

* 64-Mbit to 2-Gbit (for DDR1) and to 4-Gbit (for DDR2) devices with x8/x16/x32 data ports (no
direct x4 support)

e Support for one 16-bit device or two 8-bit devices on a 16-bit bus, or one 32-bit device or two
16-bit devices on a 32-bit bus

e Support for up to 16 simultaneous open pages
» Supports auto refresh

*  On-the-fly power management using CKE

e 1.8-/2.5-V SSTL2 compatible 1/0

1.5 PCI Controller

The MPC8313E PCI controller includes the following features:
» PCI specification revision 2.3 compatible
» Single 32-bit data PCI interface operates at up to 66 MHz
* PCI 3.3-V compatible (not 5-V compatible)
e Support for host and agent modes
»  On-chip arbitration, supporting three external masters on PCI
» Selectable hardware-enforced coherency
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1.6

USB Dual-Role Controller

The MPC8313E USB controller includes the following features:

1.7

Supports USB on-the-go mode, which includes both device and host functionality, when using an
external ULPI (UTMI + low-pin interface) PHY

Compatible with Universal Serial Bus Specification, Rev. 2.0
Supports operation as a stand-alone USB device

— Supports one upstream facing port

— Supports three programmable USB endpoints

Supports operation as a stand-alone USB host controller

— Supports USB root hub with one downstream-facing port
— Enhanced host controller interface (EHCI) compatible

Supports high-speed (480 Mbps), full-speed (12 Mbps), and low-speed (1.5 Mbps) operation.
Low-speed operation is supported only in host mode.

Supports UTMI + low pin interface (ULPI) or on-chip USB 2.0 full-speed/high-speed PHY

Dual Enhanced Three-Speed Ethernet Controllers (eTSECS)

The MPC8313E eTSECs include the following features:

Two RGMII/SGMII/MII/RMII/RTBI interfaces

Two controllers designed to comply with IEEE Std 802.3®, 802.3u®, 802.3x®, 802.3z®,
802.3au®, and 802.3ab®

Support for Wake-on-Magic Packet™, a method to bring the device from standby to full operating
mode

MII management interface for external PHY control and status
Three-speed support (10/100/1000 Mbps)

On-chip high-speed serial interface to external SGMII PHY interface
Support for IEEE Std 1588™

Support for two full-duplex FIFO interface modes

Multiple PHY interface configuration

TCP/IP acceleration and QoS features available

IP v4 and IP v6 header recognition on receive

IP v4 header checksum verification and generation

TCP and UDP checksum verification and generation
Per-packet configurable acceleration

Recognition of VLAN, stacked (queue in queue) VLAN, IEEE Std 802.2®, PPPoE session, MPLS
stacks, and ESP/AH IP-security headers

Transmission from up to eight physical queues.
Reception to up to eight physical queues
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Table 5. MPC8313E Typical I/O Power Dissipation (continued)
LVppa/ | LVppa/
GV GV NV DDA PDAT | v .
Interface Parameter pD pD PO | Wpps | Vpps PD | Unit | Comments
(1.8V) | (25V) | (3.3V) 33V | 25 (3.3V)
USBDR controller load = 20 pF 60 MHz — — — 0.078 — — w —
Other I/O — — — 0.015 — — — W —

This table shows the estimated core power dissipation of the MPC8313E while transitioning into the
D3 warm low-power state.

Table 6. MPC8313E Low-Power Modes Power Dissipationl

333-MHz Core, 167-MHz CSB? Rev. 1.0° Rev. 2.x or Later3 Unit

D3 warm 400 425 mw

Note:

1. Allinterfaces are enabled. For further power savings, disable the clocks to unused blocks.
2. The interfaces are run at the following frequencies: DDR: 333 MHz, eLBC 83 MHz, PCI 33 MHz,

eTSEC1 and TSEC2: 167 MHz, SEC: 167 MHz, USB: 167 MHz. See the SCCR register for more
information.

3. Thisis maximum power in D3 Warm based on a voltage of 1.05 V and a junction temperature of 105°C.

4  Clock Input Timing

This section provides the clock input DC and AC electrical characteristics for the MPC8313E.

4.1 DC Electrical Characteristics

This table provides the system clock input (SYS_CLK_IN/PCI_SYNC _IN) DC timing specifications for
the MPC8313E.

Table 7. SYS_CLK_IN DC Electrical Characteristics

Parameter Condition Symbol Min Max Unit
Input high voltage — Viy 24 NVpp + 0.3 \Y
Input low voltage — Vi -0.3 0.4 \
SYS_CLK_IN input current 0OV <V|N<NVpp N — +10 pA
PCI_SYNC_IN input current oOvV=sVy=<05V N — +10 pA
NVpp — 0.5 \7; Vin <NVpp
PCI_SYNC_IN input current 05V<VNSNVpp—-05V Iin — +50 A
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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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NOTE
For the ADDR/CMD setup and hold specifications in Table 21, it is
assumed that the clock control register is set to adjust the memory clocks by
1/2 applied cycle.
This figure shows the DDR SDRAM output timing for the MCK to MDQS skew measurement
(toDKHMH)-
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Figure 5. Timing Diagram for tppkHmH

This figure shows the DDR and DDR2 SDRAM output timing diagram.
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Figure 6. DDR and DDR2 SDRAM Output Timing Diagram
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8.1 Enhanced Three-Speed Ethernet Controller (eTSEC)
(10/100/1000 Mbps)—MII/RMII/RGMII/SGMII/RTBI Electrical
Characteristics

The electrical characteristics specified here apply to all the media independent interface (Mll), reduced
gigabit media independent interface (RGMII), serial gigabit media independent interface (SGMII), and
reduced ten-bit interface (RTBI) signals except management data input/output (MDIO) and management
data clock (MDC). The RGMII and RTBI interfaces are defined for 2.5 V, while the MII interface can be
operated at 3.3 V. The RMII and SGMII interfaces can be operated at either 3.3 or 2.5 V. The RGMII and
RTBI interfaces follow the Hewlett-Packard reduced pin-count interface for Gigabit Ethernet Physical
Layer Device Specification Version 1.2a (9/22/2000). The electrical characteristics for MDIO and MDC
are specified in Section 8.5, “Ethernet Management Interface Electrical Characteristics.”

8.1.1 TSEC DC Electrical Characteristics

All RGMII, RMII, and RTBI drivers and receivers comply with the DC parametric attributes specified in
Table 24 and Table 25. The RGMII and RTBI signals are based on a 2.5-V CMOS interface voltage as
defined by JEDEC EIA/JESDS-5.

NOTE
eTSEC should be interfaced with peripheral operating at same voltage level.

Table 24. MIl DC Electrical Characteristics

Parameter Symbol Conditions Min Max Unit
Supply voltage 3.3V | LVppa/LVppe — 2.97 3.63 \Y,
Output high voltage VoH lon=—4.0mA | LVppa Or LVppg = Min 2.40 LVppa + 0.3 \

LVDD(E):+ 0.3
Output low voltage VoL oL =4.0mA LVppa O LVppg = Min Vss 0.50
Input high voltage ViH — — 2.0 LVppa + 0.3

or

LVppg + 0.3
Input low voltage VL — — -0.3 0.90 \Y,
Input high current iy Vint = Wppa or LVppg — 40 A
Input low current m VNt =VSS -600 — A
Note:

1. The symbol Vy, in this case, represents the LV,y symbol referenced in Table 1 and Table 2.

Table 25. RGMII/RTBI DC Electrical Characteristics

Parameters Symbol Conditions Min Max Unit

Supply voltage 2.5V | LVppa/LVppe — 2.37 2.63 \Y

MPC8313E PowerQUICC Il Pro Processor Hardware Specifications, Rev. 4
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Figure 15. 4-Wire AC-Coupled SGMII Serial Link Connection Example
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Figure 16. SGMII Transmitter DC Measurement Circuit
Table 33. SGMII DC Receiver Electrical Characteristics
Parameter Symbol Min Typ Max Unit Note
Supply voltage XCOREVpp 0.95 1.0 1.05 \%
DC Input voltage range N/A 1
Input differential voltage VRX_DIFFp-p 100 — 1200 mv 2
Loss of signal threshold VLips 30 — 100 mV
Input AC common mode voltage Vem_Acp-p — — 100 mV 3
Receiver differential input impedance ZRX_DIFF 80 100 120 Q
Receiver common mode input impedance Zrx_cM 20 — 35 Q

MPC8313E PowerQUICC Il Pro Processor Hardware Specifications, Rev.
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Figure 18. SGMII AC Test/Measurement Load

8.4 eTSEC IEEE 1588 AC Specifications

This figure provides the data and command output timing diagram.

<« trisgscLKkOUT— >
tr1588CLKOUTH
TSEC_1588 CLK_OUT %é %
< >—1r15880V
TSEC_1588 PULSE_OUT ><
TSEC_1588_TRIG_OUT

Note: The output delay is count starting rising edge if try5ggc kouT iS NOn-inverting. Otherwise, it is
count starting falling edge.

Figure 19. eTSEC IEEE 1588 Output AC Timing
This figure provides the data and command input timing diagram.

l«——tT1588CLK—>

< > 1T1588CLKH

TSEC_1588_CLK _QW
TSEC 1588 TRIG_IN ]L
< tr1588TRIGH >

>
Figure 20. eTSEC IEEE 1588 Input AC Timing

This table lists the IEEE 1588 AC timing specifications.
Table 36. eTSEC IEEE 1588 AC Timing Specifications

At recommended operating conditions with L/TVpp of 3.3 V * 5%.

Parameter/Condition Symbol Min Typ Max Unit Note
TSEC_1588 CLK clock period tT1588CLK 3.8 — TRX_CLK x 9 ns 1,3
TSEC_1588_CLK duty cycle tT1588CLKH/tT1588CLK 40 50 60 %

MPC8313E PowerQUICC Il Pro Processor Hardware Specifications, Rev. 4
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— TheSD_REF _CLKand SD_REF_CLK are internally AC-coupled differential inputs as shown
in Figure 23. Each differential clock input (SD_REF_CLK or SD_REF_CLK) has a 50-Q
termination to XCOREV g 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 description below for further detailed requirements.

» The maximum average current requirement that 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 (refer to the following bullet for more detail), since 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 XCOREVg.
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 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 SD_REF_CLK and SD_REF_CLK inputs cannot drive 50 Q to
XCOREVgg DC, or it exceeds the maximum input current limitations, then it must be
AC-coupled off-chip.

* The input amplitude requirement. This requirement is described in detail in the following sections.

SDn_REF_CLK [X |}

SDn_REF_CLK —
50 Q

Figure 23. Receiver of SerDes Reference Clocks

Input
Amp

9.2.2 DC Level Requirement for SerDes Reference Clocks

The DC level requirement for the MPC8313E 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 and 1600 mV differential
peak-to-peak (or between 200 and 800 mV differential peak). In other words, each signal wire
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200 mV < Input Amplitude or Differential Peak < 800 mV

SD_REF_CLK Vinax < Vem + 400 mV

SD_REF_CLK Vinin > Vem — 400 mV

Figure 25. Differential Reference Clock Input DC Requirements (External AC-Coupled)

400 mV < SD_REF_CLK Input Amplitude < 800 mV

m/

Figure 26. Single-Ended Reference Clock Input DC Requirements

9.2.3 Interfacing With Other Differential Signaling Levels

With on-chip termination to XCOREVgg, the differential reference clocks inputs are HCSL
(high-speed current steering logic) compatible DC coupled.

Many other low voltage differential type outputs like LVDS (low voltage differential signaling) can
be used but may need to be AC coupled due to the limited common mode input range allowed (100
to 400 mV) for DC-coupled connection.

LVPECL outputs can produce a signal with too large of an amplitude and may need to be
DC-biased at the clock driver output first, then followed with series attenuation resistor to reduce
the amplitude, in addition to AC coupling.

NOTE

Figure 27 through Figure 30 are for conceptual reference only. Due to the
fact that the clock driver chip's internal structure, output impedance, and
termination requirements are different between various clock driver chip
manufacturers, it is possible that the clock circuit reference designs
provided by clock driver chip vendors are different from what is shown in
the figures. They might also vary from one vendor to the other. Therefore,
Freescale can neither provide the optimal clock driver reference circuits, nor
guarantee the correctness of the following clock driver connection reference
circuits. It is recommended that the system designer contact the selected
clock driver chip vendor for the optimal reference circuits for the
MPCB8313E SerDes reference clock receiver requirement provided in this
document.
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A
Table 45. Local Bus General Timing Parameters (continued)
Parameter Symbol? Min Max Unit Note

Notes:

1. The symbols used for timing specifications follow the pattern of it two letters of functional black)(signal)(state)(reference)(state) fOr inputs
and t(first two letters of functional block)(reference)(state)(signal)(state) for outputs. For example, t gixk; Symbolizes local bus timing (LB)
for the input (I) to go invalid (X) with respect to the time the t gi clock reference (K) goes high (H), in this case for clock one (1).

2. All timings are in reference to falling edge of LCLKO (for all outputs and for LGTA and LUPWAIT inputs) or rising edge of LCLKO
(for all other inputs).

3. All signals are measured from NVpp/2 of the rising/falling edge of LCLKO to 0.4 x NVpp of the signal in question for 3.3-V
signaling levels.

4. Input timings are measured at the pin.

5. t goTtoT1 and t_a etoTt1 should be used when RCWHI[LALE] is not set and the load on LALE output pin is at least 10 pF less than
the load on LAD output pins.

6. t goToT2 @nd t_ A eToT2 Should be used when RCWH[LALE] is set and the load on LALE output pin is at least 10 pF less than
the load on LAD output pins.

7. t BoToT3 @nd t aLeToT3 Should be used when RCWHI[LALE] is set and the load on LALE output pin equals to the load on LAD
output pins.

8. For purposes of active/float timing measurements, the Hi-Z or off state is defined to be when the total current delivered through

the component pin is less than or equal to the leakage current specification.

This figure provides the AC test load for the local bus.

Output %) Z,=500Q () AN NVpp/2
R =500
A n

Figure 36. Local Bus AC Test Load
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Figure 39. Local Bus Signals, GPCM/UPM Signals for LCRR[CLKDIV] =4
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Figure 40. Local Bus Signals, LALE with Respect to LCLK
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Table 49. I°C AC Electrical Specifications (continued)
All values refer to V, (min) and V,_(max) levels (see Table 48).

Parameter Symboll Min Max Unit
Data hold time: t|2DXKL us
CBUS compatible masters — —
I°C bus devices 0? 0.9°
Fall time of both SDA and SCL signals® tiock — 300 ns
Setup time for STOP condition tioPVKH 0.6 — us
Bus free time between a STOP and START condition tioKHDX 1.3 — us
Noise margin at the LOW level for each connected device (including VL 0.1 x NVpp — \
hysteresis)
Noise margin at the HIGH level for each connected device (including VNH 0.2 x NVpp — \Y
hysteresis)

Notes:

1. The symbols used for timing specifications follow the pattern of st 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, tjzpyky symbolizes 1°C timing
(12) with respect to the time data input signals (D) reach the valid state (V) relative to the tj,¢ clock reference (K) going to
the high (H) state or setup time. Also, t;,sxx. Symbolizes 12C timing (I2) for the time that the data with respect to the start
condition (S) went invalid (X) relative to the tj¢ clock reference (K) going to the low (L) state or hold time. Also, tjopykH
symbolizes 1°c timing (12) for the time that the data with respect to the stop condition (P) reaching the valid state (V) relative
to the tj¢ clock reference (K) going to the high (H) state or setup time. For rise and fall times, the latter convention is used
with the appropriate letter: R (rise) or F (fall).

2. The MPC8313E provides a hold time of at least 300 ns for the SDA signal (referred to the Vi, of the SCL signal) to bridge
the undefined region of the falling edge of SCL.

3. The maximum t;,pykn has only to be met if the device does not stretch the LOW period (t,¢ ) of the SCL signal.

Cpg = capacitance of one bus line in pF.

5. The MPC8313E does not follow the I2C-BUS Specifications, Version 2.1, regarding the t;,cg AC parameter.

E

This figure provides the AC test load for the 1C.
Output {} Zp=50Q () - '\_/\g\(,) o NVpp/2
€ -

Figure 46. 1°C AC Test Load
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This figure shows the AC timing diagram for the 12C bus.
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Figure 47. 1°C Bus AC Timing Diagram
This section describes the DC and AC electrical specifications for the PCI bus.
14.1 PCI DC Electrical Characteristics
This table provides the DC electrical characteristics for the PCI interface.
Table 50. PCI DC Electrical Characteristics®
Parameter Symbol Test Condition Min Max Unit
High-level input voltage V4 Vourt = Vop (min) or 0.5 x NVpp NVpp + 0.3 \
Low-level input voltage Vi Vout < VoL (max) -0.5 0.3 x NVpp \
High-level output voltage VoH NVpp = min, loy =-100 pA | 0.9 x NVpp — \
Low-level output voltage VoL NVpp = min, lg. =100 pA — 0.1 x NVpp \
Input current N OV <V|NsNVpp — 5 pA

Note:

1. Note that the symbol Vy;, in this case, represents the NV, symbol referenced in Table 1 and Table 2.

14.2 PCI AC Electrical Specifications

This section describes the general AC timing parameters of the PCI bus. Note that the PCI_CLK or
PCI_SYNC_IN signal is used as the PCI input clock depending on whether the MPC8313E is configured

as a host or agent device.

This table shows the PCI AC timing specifications at 66 MHz.
Table 51. PCI AC Timing Specifications at 66 MHz

Parameter Symbol? Min Max Unit Note
Clock to output valid tpckHOV — 6.0 ns 2
Output hold from clock tPcKHOX 1 — ns 2
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This figure shows the PCI input AC timing conditions.

CLK

tecivkn —>
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Figure 49. PClI Input AC Timing Measurement Conditions

This figure shows the PCI output AC timing conditions.

S N N
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<—— tpckHoz —>
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Figure 50. PCI Output AC Timing Measurement Condition

15 Timers

This section describes the DC and AC electrical specifications for the timers.

15.1 Timers DC Electrical Characteristics

This table provides the DC electrical characteristics for the MPC8313E timers pins, including TIN, TOUT,
TGATE, and RTC_CLK.

Table 53. Timers DC Electrical Characteristics

Characteristic Symbol Condition Min Max Unit
Output high voltage VoH lop=-8.0mA 2.4 — \Y
Output low voltage VoL loL =8.0 mA — 0.5 \Y
Output low voltage VoL loL=3.2mA — 0.4 \Y
Input high voltage ViH — 2.1 NVpp + 0.3 \Y
Input low voltage Vi — -0.3 0.8 \Y
Input current N 0V <V|NENVpp — 5 A
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A
Table 62. MPC8313E TEPBGAII Pinout Listing (continued)
Signal Package Pin Number Pin Type gg;vpﬁ; Note
PCI_AD6 AD19 110 NVpp —
PCI_AD7 AD20 110 NVpp —
PCI_AD8 AC18 /0 NVpp —
PCI_AD9 AD18 110 NVpp —
PCI_AD10 AB18 110 NVpp —
PCI_AD11 AE19 110 NVpp —
PCI_AD12 AB17 110 NVpp —
PCI_AD13 AE18 110 NVpp —
PCI_AD14 AD17 1/0 NVpp —
PCI_AD15 AF19 110 NVpp —
PCI_AD16 AB14 110 NVpp —
PCI_AD17 AF15 /0 NVpp —
PCI_AD18 AD14 I/0 NVpp —
PCI_AD19 AE14 110 NVpp —
PCI_AD20 AF12 110 NVpp —
PCI_AD21 AE11 110 NVpp —
PCI_AD22 AD12 I/0 NVpp —
PCI_AD23 AB13 110 NVpp —
PCI_AD24 AF9 110 NVpp —
PCI_AD25 AD11 I/0 NVpp —
PCI_AD26 AE10 110 NVpp —
PCI_AD27 AB12 110 NVpp —
PCI_AD28 AD10 110 NVpp —
PCI_AD29 AC10 110 NVpp —
PCI_AD30 AF10 110 NVpp —
PCI_AD31 AF8 110 NVpp —
PCI_C/BEO AC19 110 NVpp —
PCI_C/BE1 AB15 110 NVpp —
PCI_C/BE2 AF14 110 NVpp —
PCI_C/BE3 AF11 110 NVpp —
PCI_PAR AD16 110 NVpp —
PCI_FRAME AF16 110 NVpp 5
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The primary clock source for the MPC8313E can be one of two inputs, SYS_CLK_IN or PCI_CLK,
depending on whether the device is configured in PCI host or PCI agent mode. When the device is
configured as a PCI host device, SYS_CLK _IN is its primary input clock. SYS_CLK_IN feeds the PCI
clock divider (+2) and the multiplexors for PCI_SYNC_OUT and PCI_CLK_OUT. The
CFG_CLKIN_DIV configuration input selects whether SYS_CLK_IN or SYS_CLK_IN/2 is driven out
on the PCI_SYNC_OUT signal. The OCCR[PCICOEN] parameters select whether the PCI_SYNC_OUT
is driven out on the PClI_CLK_OUTn signals.

PCI_SYNC_OUT is connected externally to PCI_SYNC_IN to allow the internal clock subsystem to
synchronize to the system PCI clocks. PCI_SYNC_OUT must be connected properly to PCI_SYNC _IN,
with equal delay to all PCI agent devices in the system, to allow the device to function. When the device
is configured as a PCI agent device, PCI_CLK is the primary input clock. When the device is configured
as a PCI agent device the SYS_CLK_IN signal should be tied to VSS.

As shown in Figure 57, the primary clock input (frequency) is multiplied up by the system phase-locked
loop (PLL) and the clock unit to create the coherent system bus clock (csb_clk), the internal clock for the
DDR controller (ddr_clk), and the internal clock for the local bus interface unit (Ibc_clk).

The csb_clk frequency is derived from a complex set of factors that can be simplified into the following
equation:

csb_clk = {PCI_SYNC_IN x (1 + ~CFG_CLKIN_DIV)} x SPMF
In PCI host mode, PCI_SYNC_IN x (1 + ~CFG_CLKIN_DIV) is the SYS_CLK_IN frequency.

The csb_clk serves as the clock input to the e300 core. A second PLL inside the e300 core multiplies up
the csb_clk frequency to create the internal clock for the e300 core (core_clk). The system and core PLL
multipliers are selected by the SPMF and COREPLL fields in the reset configuration word low (RCWL)
which is loaded at power-on reset or by one of the hard-coded reset options. See Chapter 4, “Reset,
Clocking, and Initialization,” in the MPC8313E PowerQUICC Il Pro Integrated Processor Family
Reference Manual, for more information on the clock subsystem.

The internal ddr_clk frequency is determined by the following equation:
ddr_clk =csb_clk x (1 + RCWL[DDRCM])
Note that ddr_clk is not the external memory bus frequency; ddr_clk passes through the DDR clock divider

(+2) to create the differential DDR memory bus clock outputs (MCK and MCK). However, the data rate
is the same frequency as ddr_clk.

The internal Ibc_clk frequency is determined by the following equation:
Ibc_clk = csb_clk x (1 + RCWL[LBCM)])

Note that Ibc_clk is not the external local bus frequency; Ibc_clk passes through the a LBC clock divider
to create the external local bus clock outputs (LCLK][0:1]). The LBC clock divider ratio is controlled by
LCRR[CLKDIV].

In addition, some of the internal units may be required to be shut off or operate at lower frequency than
the csb_clk frequency. Those units have a default clock ratio that can be configured by a memory mapped
register after the device comes out of reset. Table 63 specifies which units have a configurable clock
frequency.
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21.3 Heat Sink Attachment

When attaching heat sinks to these devices, an interface material is required. The best method is to use
thermal grease and a spring clip. The spring clip should connect to the printed-circuit board, either to the
board itself, to hooks soldered to the board, or to a plastic stiffener. Avoid attachment forces which would
lift the edge of the package or peel the package from the board. Such peeling forces reduce the solder joint
lifetime of the package. Recommended maximum force on the top of the package is 10 Ib (4.5 kg) force.
If an adhesive attachment is planned, the adhesive should be intended for attachment to painted or plastic
surfaces and its performance verified under the application requirements.

21.3.1 Experimental Determination of the Junction Temperature with a
Heat Sink

When heat sink is used, the junction temperature is determined from a thermocouple inserted at the
interface between the case of the package and the interface material. A clearance slot or hole is normally
required in the heat sink. Minimizing the size of the clearance is important to minimize the change in
thermal performance caused by removing part of the thermal interface to the heat sink. Because of the
experimental difficulties with this technique, many engineers measure the heat sink temperature and then
back calculate the case temperature using a separate measurement of the thermal resistance of the
interface. From this case temperature, the junction temperature is determined from the junction to case
thermal resistance.

Ty=Tc + (Rac X Pp)
where:
T; = junction temperature (°C)
Tc = case temperature of the package
Rac = junction-to-case thermal resistance
Pp = power dissipation

22 System Design Information

This section provides electrical and thermal design recommendations for successful application of the
MPC8313E SYS_CLK_IN

22.1 System Clocking

The MPC8313E includes three PLLs.

1. The platform PLL (AVpp,) generates the platform clock from the externally supplied
SYS_CLK_IN input in PCI host mode or SYS_CLK_IN/PCI_SYNC_IN in PCI agent mode. The
frequency ratio between the platform and SYS_CLK _IN is selected using the platform PLL ratio
configuration bits as described in Section 20.1, “System PLL Configuration.”

2. The e300 core PLL (AVppy) generates the core clock as a slave to the platform clock. The
frequency ratio between the e300 core clock and the platform clock is selected using the e300
PLL ratio configuration bits as described in Section 20.2, “Core PLL Configuration.”

3. Thereis a PLL for the SerDes block.
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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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