NXP USA Inc. - KMC8358ECVRAGDDA Datasheet

Details

Product Status

Core Processor

Number of Cores/Bus Width
Speed

Co-Processors/DSP

RAM Controllers

Graphics Acceleration
Display & Interface Controllers
Ethernet

SATA

uUsB

Voltage - 1/O

Operating Temperature
Security Features

Package / Case

Supplier Device Package

Purchase URL

Email: info@E-XFL.COM

Welcome to E-XFL.COM

Understanding Embedded - Microprocessors

Embedded microprocessors are specialized computing
chips designed to perform specific tasks within an
embedded system. Unlike general-purpose
microprocessors found in personal computers, embedded
microprocessors are tailored for dedicated functions within
larger systems, offering optimized performance, efficiency,
and reliability. These microprocessors are integral to the
operation of countless electronic devices, providing the
computational power necessary for controlling processes,
handling data, and managing communications.

Applications of Embedded - Microprocessors

Embedded microprocessors are utilized across a broad
spectrum of applications, makina them indispensable in

Obsolete

PowerPC e300

1 Core, 32-Bit

400MHz

Communications; QUICC Engine, Security; SEC
DDR, DDR2

No

10/100/1000Mbps (1)

USB 1.x (1)

1.8V, 2.5V, 3.3V

-40°C ~ 105°C (TA)

Cryptography, Random Number Generator
668-BBGA Exposed Pad

668-PBGA-PGE (29x29)

https://www.e-xfl.com/product-detail/nxp-semiconductors/kmc8358ecvragdda

Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong



https://www.e-xfl.com/product/pdf/kmc8358ecvragdda-4474395
https://www.e-xfl.com
https://www.e-xfl.com/product/filter/embedded-microprocessors
https://www.e-xfl.com/product/filter/embedded-microprocessors
https://www.e-xfl.com/product/filter/embedded-microprocessors
https://www.e-xfl.com/product/filter/embedded-microprocessors

Overview

Advanced encryption standard unit (AESU)

Implements the Rinjdael symmetric key cipher

Key lengths of 128, 192, and 256 hits, two key

— ECB, CBC, CCM, and counter modes

ARC four execution unit (AFEU)

— Implements a stream cipher compatible with the RC4 algorithm

— 40- to 128-bit programmable key

Message digest execution unit (MDEU)

— SHA with 160-, 224-, or 256-bit message digest

— MD5 with 128-bit message digest

— HMAC with either SHA or MD5 algorithm

Random number generator (RNG)

Four crypto-channels, each supporting multi-command descriptor chains

— Static and/or dynamic assignment of crypto-execution units via an integrated controller
— Buffer size of 256 bytes for each execution unit, with flow control for large data sizes
Storage/NAS X OR parity generation accelerator for RAID applications

« DDR SDRAM memory controller on the MPC8358E

Programmable timing supporting both DDR1 and DDR2 SDRAM

On the MPCB8358E, the DDR bus can be configured as a 32- or 64-bit bus

32- or 64-bit data interface, up to 266 MHz (for the MPC8358E) data rate
Four banks of memory, each up to 1 Gbyte

DRAM chip configurations from 64 Mbits to 1 Gigabit with x8/x16 data ports
Full ECC support

Page mode support (up to 16 simultaneous open pages for DDR1, up to 32 simultaneous open
pages for DDR2)

Contiguous or discontiguous memory mapping

Read-modify-write support

Sleep mode support for self refresh SDRAM

Supports auto refreshing

Supports source clock mode

On-the-fly power management using CKE

Registered DIMM support

2.5-V SSTL2 compatible I/O for DDR1, 1.8-V SSTL2 compatible 1/O for DDR2
External driver impedance calibration

On-die termination (ODT)

* PCl interface

PCI Specification Revision 2.3 compatible
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Electrical Characteristics

Figure 2 shows the undershoot and overshoot voltages at the interfaces of the device.
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Figure 2. Overshoot/Undershoot Voltage for GVpp/OVpp/LVpp

Figure 3 shows the undershoot and overshoot voltage of the PCI interface of the device for the 3.3-V
signals, respectively.
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Figure 3. Maximum AC Waveforms on PCI interface for 3.3-V Signaling
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Table 5 shows the estimated typical 1/0 power dissipation for the device.

Table 5. Estimated Typical I/O Power Dissipation

Clock Input Timing

Interface Parameter (1.8 V) 2.5 V) 33 V) 33 V) 2.5 V) Unit Comments
DDR I/O 200 MHz, 1x32 bits 0.3 0.46 — — — w —
65% utilization -
o5V 200 MHz, 1x64 bits 0.4 0.58 — — — W —
Rs =20 Q 200 MHz, 2x32 bits 0.6 0.92 — — — w —
Rt = 50 Q
2 pairs of clocks | 266 MHz, 1x32 bits 0.35 0.56 — — — w —

266 MHz, 1x64 bits 0.46 0.7 — — — w —
266 MHz, 2x32 bits 0.7 1.11 — — — W —
Local Bus I/0O 133 MHz, 32 bits — — 0.22 — — w —
Load = 25 pf -
3 pairs of clocks 83 MHZ, 32 bits —_— —_— 0.14 —_— —_— W —_—
66 MHz, 32 bits — — 0.12 — — W —
50 MHz, 32 bits — — 0.09 — — w —
PCI /0 33 MHz, 32 bits — — 0.05 — — w —
Load = 30 pF -
66 MHz, 32 bits — — 0.07 — — W —
10/100/1000 MII or RMII — — — 0.01 — W | Multiply by
Ethernet I/O number of
Load = 20 pF GMIl or TBI - - - 0.04 - W linterfaces used.
RGMII or RTBI — — — — 0.04 W
Other 1/0 — — — 0.1 — — W —

4 Clock Input Timing

This section provides the clock input DC and AC electrical characteristics for the MPC8358E.

NOTE
Therise/fall time on QUICC Engine block input pins should not exceed 5

ns. This should be enforced especially on clock signals. Rise time refers to

signal transitions from 10% to 90% of Vpp; fall timerefersto transitions

from 90% to 10% of Vp.
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Clock Input Timing

4.1 DC Electrical Characteristics

Table 6 provides the clock input (CLKIN/PCI_SYNC _IN) DC timing specifications for the device.
Table 6. CLKIN DC Electrical Characteristics

Parameter Condition Symbol Min Max Unit
Input high voltage — Viy 2.7 OVpp + 0.3 \
Input low voltage — Vi -0.3 0.4 \
CLKIN input current 0V <V)<0Vpp N — +10 uA
PCI_SYNC_IN input current ovVsVy<0.5Vor N — +10 uA
OVpp — 0.5V < V;y <OVpp
PCI_SYNC_IN input current 05V <VN<OVpp-05V N — +100 uA

4.2 AC Electrical Characteristics

The primary clock source for the device can be one of two inputs, CLKIN or PCI_CLK, depending on
whether the device is configured in PCI host or PCI agent mode. Table 7 provides the clock input
(CLKIN/PCI_CLK) AC timing specifications for the device.

Table 7. CLKIN AC Timing Specifications

Parameter/Condition Symbol Min Typical Max Unit Notes
CLKIN/PCI_CLK frequency foLkin — — 66.67 MHz 1
CLKIN/PCI_CLK cycle time toLkIN 15 — — ns —
CLKIN/PCI_CLK rise and fall time tkns kL 0.6 1.0 2.3 ns 2
CLKIN/PCI_CLK duty cycle tkHK/tCLKIN 40 — 60 % 3
CLKIN/PCI_CLK jitter — — — +150 ps 4,5

Notes:

1. Caution: The system, core, USB, security, and 10/100/1000 Ethernet must not exceed their respective maximum or minimum
operating frequencies.

. Rise and fall times for CLKIN/PCI_CLK are measured at 0.4 V and 2.7 V.

. Timing is guaranteed by design and characterization.

. This represents the total input jitter—short term and long term—and is guaranteed by design.

. The CLKIN/PCI_CLK driver’s closed loop jitter bandwidth should be <500 kHz at —20 dB. The bandwidth must be set low to
allow cascade-connected PLL-based devices to track CLKIN drivers with the specified jitter.

a b~ wN

MPCB8358E PowerQUICC Il Pro Processor Revision 2.1 PBGA Silicon Hardware Specifications, Rev. 3

14 Freescale Semiconductor




RESET Initialization

Table 11 providesthe PLL and DLL lock times.
Table 11. PLL and DLL Lock Times

Parameter/Condition Min Max Unit Notes
PLL lock times — 100 us —
DLL lock times 7680 122,880 csb_clk cycles 1,2

Notes:

1. DLL lock times are a function of the ratio between the output clock and the coherency system bus clock (csb_clk). A 2:1 ratio
results in the minimum and an 8:1 ratio results in the maximum.

2. The csb_clk is determined by the CLKIN and system PLL ratio. See Section 22, “Clocking,” for more information.

5.3 QUICC Engine Block Operating Frequency Limitations

This section specify the limits of the AC electrical characteristics for the operation of the QUICC Engine
block’s communication interfaces.

NOTE

The settings listed below are required for correct hardware interface
operation. Each protocol by itself requiresaminimal QUICC Engine block
operating frequency setting for meeting the performancetarget. Because the
performance isacomplex function of all the QUICC Engine block settings,
the user should make use of the QUICC Engine block performance utility
tool provided by Freescale to validate their system.

Table 12 lists the maximal QUICC Engine block 1/0 frequencies and the minimal QUICC Engine block
core frequency for each interface.

Table 12. QUICC Engine Block Operating Frequency Limitations

interface inteface Operating | Mex ntertace Bit | """ ¢ yrounc®"” | otes
Frequency' (MHz)
Ethernet Management: MDC/MDIO 10 (max) 10 20 —
Ml 25 (typ) 100 50 —
RMII 50 (typ) 100 50 —
GMII/RGMII/TBI/RTBI 125 (typ) 1000 250 —
SPI (master/slave) 10 (max) 10 20 —
UCC through TDM 50 (max) 70 8 xF 2
MCC 25 (max) 16.67 16 x F 2,4
UTOPIA L2 50 (max) 800 2xF 2
POS-PHY L2 50 (max) 800 2xF 2
HDLC bus 10 (max) 10 20 —
HDLC/transparent 50 (max) 50 8/3xF 2,3
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UCC Ethernet Controller: Three-Speed Ethernet, MIl Management

Figure 10 shows the GMII receive AC timing diagram.
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Figure 10. GMII Receive AC Timing Diagram

8.2.2 MIl AC Timing Specifications

This section describes the M1 transmit and receive AC timing specifications.

8.2.2.1

MIl Transmit AC Timing Specifications

Table 28 provides the M1l transmit AC timing specifications.

Table 28. MIl Transmit AC Timing Specifications

At recommended operating conditions with LVpp/OVpp of 3.3 V + 10%.

Parameter/Condition Symbol1 Min Typ Max Unit
TX_CLK clock period 10 Mbps tmTX — 400 — ns
TX_CLK clock period 100 Mbps tmTX — 40 — ns
TX_CLK duty cycle T/ tMTX 35 — 65 %
TX_CLK to MIl data TXD[3:0], TX_ER, TX_EN delay tMTKHDX 1 5 — ns
tMTKHDV — 15
TX_CLK data clock rise time, (20% to 80%) tMTXR 1.0 — 4.0 ns
TX_CLK data clock fall time, (80% to 20%) tMTXE 1.0 — 4.0 ns

Note:

1. The symbols used for timing specifications follow the pattern of t st two letters of functional block)(signal)(state)(reference)(state) for
inputs and t(firs'[ two letters of functional block)(reference)(state)(signal)(state) for outputs. For example, tyriHpx symbolizes MII transmit
timing (MT) for the time ty;Tx 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 tyrx represents the MII(M) transmit (TX) clock. For rise and fall times, the latter convention is

used with the appropriate letter: R (rise) or F (fall).
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UCC Ethernet Controller: Three-Speed Ethernet, MIl Management

Figure 18 shows the TBI receive AC timing diagram.
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Figure 18. TBI Receive AC Timing Diagram

8.2.5 RGMII and RTBI AC Timing Specifications

Table 34 presents the RGMII and RTBI AC timing specifications.

Table 34. RGMII and RTBI AC Timing Specifications
At recommended operating conditions with LVpp of 2.5 V + 5%.

Parameter/Condition Symbol1 Min Typ Max Unit | Notes

Data to clock output skew (at transmitter) tSKRGTKHDX -0.5 — — ns
tSKRGTKHDV — 0.5

Data to clock input skew (at receiver) tSKRGDXKH 1.1 — — ns 2
tSKRGDVKH — 2.6

Clock cycle duration tRGT 7.2 8.0 8.8 ns 3

Duty cycle for 1000Base-T treTH/IRGT 45 50 55 % 4,5

Duty cycle for 10BASE-T and 100BASE-TX traTH/tRGT 40 50 60 % 3,5

Rise time (20—80%) tRGTR — — 0.75 ns —

Fall time (20-80%) tRGTE — — 0.75 ns —

GTX_CLK125 reference clock period tg125 — 8.0 — ns 6
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UCC Ethernet Controller: Three-Speed Ethernet, MIl Management

8.3 Ethernet Management Interface Electrical Characteristics

The electrical characteristics specified here apply to M1l management interface signals MDIO
(management data i nput/output) and MDC (management data clock). The electrical characteristics for
GMII, RGMII, TBI, and RTBI are specified in Section 8.1, “Three-Speed Ethernet Controller
(10/100/1000 Mbps)— GMII/MIT/RMII/TBI/RGMII/RTBI Electrical Characteristics.”

8.3.1 MIl Management DC Electrical Characteristics

The MDC and MDIO are defined to operate at a supply voltage of 3.3 V. The DC electrical characteristics
for MDIO and MDC are provided in Table 35.

Table 35. MIl Management DC Electrical Characteristics When Powered at 3.3 V

Parameter Symbol Conditions Min Max Unit
Supply voltage (3.3 V) OVpp — 2.97 3.63 \Y
Output high voltage Vou lon=-1.0mA | OVpp = Min 2.10 OVpp + 0.3 \
Output low voltage VoL lor=1.0mA | OVpp = Min GND 0.50 \
Input high voltage ViH — 2.00 — \"
Input low voltage Vi — — 0.80 \
Input current N 0V <V)<0Vpp — +10 uA

8.3.2 MIl Management AC Electrical Specifications

Table 36 provides the M1l management AC timing specifications.

Table 36. MIl Management AC Timing Specifications
At recommended operating conditions with LVpp is 3.3 V = 10%.

Parameter/Condition Symbol1 Min Typ Max Unit Notes
MDC frequency fupoe — 25 — MHz 2
MDC period tvmpe — 400 — ns —
MDC clock pulse width high tvbcH 32 — — ns —
MDC to MDIO delay tMDTKHDX 10 — — ns 3
tMDTKHDV — 110
MDIO to MDC setup time tMDRDVKH 10 — — ns —
MDIO to MDC hold time tMDRDXKH 0 — — ns —
MDC rise time tvDCR — — 10 ns —
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Local Bus

Table 39. Local Bus General Timing Parameters—DLL Enabled (continued)

Parameter Symbol’ Min Max Unit Notes
Local bus clock to LALE rise t BKHLR — 4.5 ns —
Local bus clock to output valid (except LAD/LDP and LALE) t BKHOV1 — 4.5 ns —
Local bus clock to data valid for LAD/LDP t BKHOV? — 4.5 ns 3
Local bus clock to address valid for LAD t BKHOV3 — 4.5 ns 3
Output hold from local bus clock (except LAD/LDP and LALE) t BKHOX1 1.0 — ns 3
Output hold from local bus clock for LAD/LDP t BKHOX2 1.0 — ns 3
Local bus clock to output high impedance for LAD/LDP t BkHOZ — 3.8 ns —

Notes:

1.

The symbols used for timing specifications follow the pattern of tfirst two letters of functional block)(signal)(state)(reference)(state) for
inputs and t(firs'[ two letters of functional block)(reference)(state)(signal)(state) for outputs. For example, L BIXKHT symbolizes local bus
timing (LB) for the input (I) to go invalid (X) with respect to the time the t| gk clock reference (K) goes high (H), in this case for
clock one (1). Also, t gkHox Symbolizes local bus timing (LB) for the t gk clock reference (K) to go high (H), with respect to
the output (O) going invalid (X) or output hold time.

. All timings are in reference to rising edge of LSYNC_IN.
. All signals are measured from OVpp/2 of the rising edge of LSYNC_IN to 0.4 x OVpp of the signal in question for 3.3-V

signaling levels.

. Input timings are measured at the pin.
. t soToT1 Should be used when RCWHILALE] is not set and when the load on LALE output pin is at least 10 pF less than the

load on LAD output pins.

. t soToT2 Should be used when RCWHILALE] is set and when the load on LALE output pin is at least 10 pF less than the load

on LAD output pins.

. t BoToT3 should be used when RCWHILALE] is set and when the load on LALE output pin equals to the load on LAD output

pins.

. 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.

Table 40 describes the general timing parameters of the local bus interface of the device.

Table 40. Local Bus General Timing Parameters—DLL Bypass Mode

Parameter Symbol’ Min Max Unit Notes
Local bus cycle time tLBK 15 — ns 2
Input setup to local bus clock t BIVKH 7 — ns 3,4
Input hold from local bus clock tLBIXKH 1.0 — ns 3,4
LALE output fall to LAD output transition (LATCH hold time) t BoTOTY 1.5 — ns 5
LALE output fall to LAD output transition (LATCH hold time) t BoTOT? 3 — ns 6
LALE output fall to LAD output transition (LATCH hold time) t soTOT3 2.5 — ns 7
Local bus clock to output valid t BKHOV — 3 ns 3

MPCB8358E PowerQUICC Il Pro Processor Revision 2.1 PBGA Silicon Hardware Specifications, Rev. 3

40

Freescale Semiconductor



Local Bus

Table 40. Local Bus General Timing Parameters—DLL Bypass Mode (continued)

Parameter Symbol1 Min Max Unit Notes

Local bus clock to output high impedance for LAD/LDP t BkHOZ — 4 ns —

Notes:

1.

8.

9.

The symbols used for timing specifications follow the pattern of tfirst two letters of functional block)(signal)(state)(reference)(state) for
inputs and t(firs'[ two letters of functional block)(reference)(state)(signal)(state) for outputs. For example, L BIXKHT symbolizes local bus
timing (LB) for the input (I) to go invalid (X) with respect to the time the t| gk clock reference (K) goes high (H), in this case for
clock one (1). Also, t gkHox Symbolizes local bus timing (LB) for the t gk clock reference (K) to go high (H), with respect to
the output (O) going invalid (X) or output hold time.

. 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).

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

signaling levels.

. Input timings are measured at the pin.
. t soToT1 Should be used when RCWHILALE] is not set and when the load on LALE output pin is at least 10 pF less than the

load on LAD output pins.

. t BoToT2 Should be used when RCWHI[LALE] is set and when the load on LALE output pin is at least 10 pF less than the load

on LAD output pins.

. t. BoToT3 should be used when RCWHILALE] is set and when the load on LALE output pin equals to the load on LAD output

pins.

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.

DLL bypass mode is not recommended for use at frequencies above 66 MHz.

Figure 21 provides the AC test load for the local bus.

Output 4@ Zy=500Q (WOVDD/Z
R . =500Q

Figure 21. Local Bus C Test Load
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Local Bus
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Figure 24. Local Bus Signals, GPCM/UPM Signals for LCRR[CLKDIV] = 2 (DLL Enabled)
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Figure 25. Local Bus Signals, GPCM/UPM Signals for LCRR[CLKDIV] =2 (DLL Bypass Mode)
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Figure 27. Local Bus Signals, GPCM/UPM Signals for LCRR[CLKDIV] = 4 (DLL Enabled)

10 JTAG

JTAG

This section describes the DC and AC electrical specifications for the |IEEE 1149.1 (JTAG) interface of

the MPCB8358E.

10.1 JTAG DC Electrical Characteristics

Table 41 provides the DC electrical characteristics for the IEEE 1149.1 (JTAG) interface of the device.
Table 41. JTAG interface DC Electrical Characteristics

Characteristic Symbol Condition Min Max Unit

Output high voltage VoH loy=-6.0 mA 24 —

Output low voltage VoL lor=6.0mA — 0.5 \
Output low voltage VoL loL=3.2mA — 0.4 \
Input high voltage Viy — 2.5 OVpp + 0.3 \
Input low voltage Vi — -0.3 0.8 \
Input current N 0V <V)<0Vpp — +10 uA
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JTAG

10.2 JTAG AC Electrical Characteristics
This section describesthe AC electrical specificationsfor the IEEE 1149.1 (JTAG) interface of the device.

Table 42 provides the JTAG AC timing specifications as defined in Figure 29 through Figure 32.
Table 42. JTAG AC Timing Specifications (Independent of CLKIN)1

At recommended operating conditions (see Table 2).

Parameter Symbol 2 Min Max Unit | Notes
JTAG external clock frequency of operation fitg 0 33.3 MHz —
JTAG external clock cycle time g 30 — ns —
JTAG external clock duty cycle tyrkrktTa 45 55 % —
JTAG external clock rise and fall times titer & tytgE 0 2 ns —
TRST assert time trRsT 25 — ns 3
Input setup times: ns
Boundary-scan data tTDVKH 4 — 4
TMS, TDI tTIVKH 4 —
Input hold times: ns
Boundary-scan data tyTDXKH 10 — 4
TMS, TDI tTIXKH 10 —
Valid times: ns
Boundary-scan data tyTkLDV 2 11 5
TDO tTkLOV 2 11
Output hold times: ns
Boundary-scan data tTKLDX 2 — 5
TDO tyTkLOX 2 —
JTAG external clock to output high impedance: ns
Boundary-scan data tyTkLDZ 2 19 56

Notes:

1. All outputs are measured from the midpoint voltage of the falling/rising edge of ty¢|  to the midpoint of the signal in question.
The output timings are measured at the pins. All output timings assume a purely resistive 50-Q load (see Figure 21).
Time-of-flight delays must be added for trace lengths, vias, and connectors in the system.

2. The symbols used for timing specifications herein follow the pattern of st two letters of functional block)(signal)(state) (reference)(state)
forinputs and Yirst two letters of functional block)(reference)(state)(signal)(state) for outputs. For example, t;rpykn symbolizes JTAG
device timing (JT) with respect to the time data input signals (D) reaching the valid state (V) relative to the t g clock
reference (K) going to the high (H) state or setup time. Also, tj7pxkn symbolizes JTAG timing (JT) with respect to the time
data input signals (D) went invalid (X) relative to the t g clock reference (K) going to the high (H) state. Note that, in general,
the clock reference symbol representation is based on three letters representing the clock of a particular functional. For rise
and fall times, the latter convention is used with the appropriate letter: R (rise) or F (fall).

. TRST is an asynchronous level sensitive signal. The setup time is for test purposes only.

. Non-JTAG signal input timing with respect to trg k-

. Non-JTAG signal output timing with respect to tyc .

. Guaranteed by design and characterization.

o O~ W
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11 12C

12c

This section describes the DC and AC electrical characteristics for the 12C interface of the MPC8358E.

11.1  12C DC Electrical Characteristics

Table 43 provides the DC electrical characteristics for the 1°C interface of the device.
Table 43. I°C DC Electrical Characteristics

At recommended operating conditions with OVpp of 3.3 V + 10%.

Parameter Symbol Min Max Unit | Notes
Input high voltage level Viy 0.7 x OVpp OVpp + 0.3 \ —
Input low voltage level Vi -0.3 0.3 x OVpp \ —
Low level output voltage VoL 0 0.4 \% 1
Output fall time from V y(min) to V) (max) with a bus tioKLKV 20+ 0.1 xCg 250 ns 2
capacitance from 10 to 400 pF
Pulse width of spikes which must be suppressed by the input tioKHKL 0 50 ns 3
filter
Capacitance for each 1/0 pin C — 10 pF —
Input current (0 V < V|y < OVpp) N — +10 A 4

Notes:

1. Output voltage (open drain or open collector) condition = 3 mA sink current.

2. Cg = capacitance of one bus line in pF.

3. Refer to the MPC8360E Integrated Communications Processor Family Reference Manual for information on the digital filter

used.

4. 1/0 pins will obstruct the SDA and SCL lines if OVpp is switched off.

11.2 I2C AC Electrical Specifications

Table 44 provides the AC timing parameters for the 1°C interface of the device.

Table 44. I2C AC Electrical Specifications

All values refer to V| (min) and V,_(max) levels (see Table 43).

Parameter Symbol1 Min Max Unit
SCL clock frequency floc 0 400 kHz
Low period of the SCL clock tiocL 1.3 — us
High period of the SCL clock tiocH 0.6 — us
Setup time for a repeated START condition tiosVKH 0.6 — us
Hold time (repeated) START condition (after this period, the first tosxKL 0.6 — us
clock pulse is generated)
Data setup time YioDVKH 100 — ns
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Package and Pin Listings

Table 65. MPC8358E PBGA Pinout Listing (continued)

Signal Package Pin Number Pin Type ::;v;; Notes
CE_PA[1:2] A22, C20 I/0 OVpp —
CE_PA[3:7] C3, D3, C2, D2, B1 I/0 LVppO —
CE_PA[8] F18 I/0 OVpp —
CE_PA[9:12] E3, C1, B2, D1 I/0 LVppO0 —
CE_PA[13:14] B21, D19 I/0 OVpp —
CE_PA[15] E4 I/0 LVppO —
CE_PA[16] E18 I/0 OVpp —
CE_PA[17:21] M2, N5, N3, N4, N2 I/0 LVpp1 —
CE_PA[22] F17 I/0 OVpp —
CE_PA[23:26] N1, P1, P2, P4 I/0 LVpp1 —
CE_PA[27:28] A21, E17 I/0 OVpp —
CE_PA[29] P5 I/0 LVpp1 —
CE_PA[30] B20 I/0 OVpp —
CE_PA[31] M4 I/0 LVpp1 —
CE_PB[0:27] D18,C18,A20,B19,F16,E16,B18,A19,C17,D16,E15, I/0 OVpp —
A18,F15,B17,A17,D15,B16, A16, C15,B15, A15, E14,
F14,D14, C14,B14, A14,E13
CE_PCJ0:1] F13,D13 I/0 OVpp —
CE_PCJ2:3] N6, M1 I/0 LVpp1 —
CE_PCJ4:6] C13, B13, A13 I/0 OVpp —
CE_PCI7] R1 I/0 LVpp2 —
CE_PCJ[8:9] F4, E2 I/0 LVppO —
CE_PCJ[10:30] D12, E12, F12, B12, A12, A11, B11, K5, K6, J1, J2, J3, I/0 OVpp —
H1, J4, H6, J5, M5, L1, M3, F5, B22
CE_PDI[0:27] H2, H3, G6, G1, H4, H5, G2, G3, F1, J6, F2, G4, E1, G5, I/0 OVpp —
B3, A3, D4, C4, A2, E5, B4, F8, A4, D5, C5, B5, E6, E8
CE_PE[0:31] D8, A7, A5, E7, D6, F9, B6, A6, D7,C7,B7,E9, C8, E11, I/0 OVpp —
C11,F11,A10,B10,C10, E10,D10, A9, B9, C9, D9, F10,
A8, B8, M6, K1, L3, L2
CE_PFJ[0:3] L6, K2, L5, K4 I/0 OVpp —
Clocks
PCI_CLKJ[0Y R6 I/0 LVpp2 —
PF[26]
PCI_CLK][1:2)/ U3, T6 I/0 OVpp —
PF[27:28]
CLKIN AH6 | OVpp —
PCI_SYNC_IN AF7 | OVpp —
PCI_SYNC_OUT/ AF6 I/0 OVpp 3
PF[29]
JTAG
TCK AD9 [ ‘ OVpp ‘ —

MPCB8358E PowerQUICC Il Pro Processor Revision 2.1 PBGA Silicon Hardware Specifications, Rev. 3

70

Freescale Semiconductor




Clocking

22 Clocking

Figure 53 shows the internal distribution of clocks within the MPC8358E.

MPC8358E
_____________ 1
e300 Core |
| Core PLL —— core_clk |
I ) I
L e e — = d
csb_clk
ce_clk to QUICC Engine Block
DDRC » MEMC1_MCK[0:5]| DDRC
- Memory
|| /2 » MEMC1_MCK]J0:5]| Device
ddri_clk
QUICC Clock
Engine System Unit
PLL PLL > Ib_clk
ﬂ » LCLK[0:2]
A A A Local B
LBIU > LSYNC_OUT, pretiory
DLL Device
< LSYNC_IN
csb_clk to Rest
of the Device
PCI_CLK/
*PCI_SYNC_IN
CFG_CLKIN_DIV- . CI_SYNC_
LKIN - g
C — " PCI_SYNC_OUT
PCI Clock
Divider
L —1——» PCI_CLK_OUTI[0:2]

Figure 53. MPC8358E Clock Subsystem

The primary clock source for the device can be one of two inputs, CLKIN or PCI_CLK, depending on
whether the device is configured in PCI host or PCI agent mode. Note that in PCI host mode, the primary
clock input also depends on whether PCI clock outputs are sel ected with RCWH[PCICKDRV]. When the
device is configured as a PCI host device (RCWH[PCIHOST] = 1) and PCI clock output is selected
(RCWHI[PCICKDRV] = 1), CLKIN isits primary input clock. CLKIN feeds the PCI clock divider (+2)
and the multiplexors for PCI_SYNC_OUT and PCI_CLK_OUT. The CFG_CLKIN_DIV configuration
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Notethat Ib_clkis not the external local bus or DDRC2 frequency; Ib_clk passes through the a LB clock
divider to create the external local bus clock outputs (LSYNC_OUT and LCLKJ0:2]). The LB 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 66 specifies which units have a configurable clock
frequency.

Table 66. Configurable Clock Units

Unit Default Options
Frequency
Security core csb _clkia | off, csb_clk!, csb_clk2,
csb_clk/3
PCl and DMA complex csb_clk Off, csh_clk

T With limitation, only for slow csb_clk rates, up to 166 MHz.

Table 67 provides the operating frequencies for the PBGA package under recommended operating
conditions (see Table 2). All frequency combinations shown in the table below may not be available.
Maximum operating frequencies depend on the part ordered, see Section 25.1, “Part Numbers Fully
Addressed by this Document,” for part ordering details and contact your Freescal e sales representative or
authorized distributor for more information.

Table 67. Operating Frequencies for the PBGA Package

Characteristic’ 400 MHz Unit
e300 core frequency (core_clk) 266-400 MHz
Coherent system bus frequency 133-266 MHz
(csb_clk)

QUICC Engine frequency 266-400 MHz
(ce_clk)

DDR and DDR2 memory bus frequency 100-133 MHz
(MCLK)?

Local bus frequency 16.67-133 MHz
(LCLKn)3

PCI input frequency (CLKIN or PCI_CLK) 25-66.67 MHz
Security core maximum internal operating frequency 133 MHz

' The CLKIN frequency, RCWL[SPMF], and RCWL[COREPLL] settings must be chosen such that the resulting csb_clk,
MCLK, LCLK]0:2], and core_clk frequencies do not exceed their respective maximum or minimum operating frequencies.

2 The DDR data rate is 2x the DDR memory bus frequency.

3 The local bus frequency is 1/2, 1/4, or 1/8 of the Ib_clk frequency (depending on LCRR[CLKDIV]) which is in turn 1x or 2x
the csb_clk frequency (depending on RCWL[LBCM]).
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System Design Information

Thiscircuit isintended to filter noise in the PLL s resonant frequency range from a 500 kHz to 10 MHz
range. It should be built with surface mount capacitors with minimum Effective Series|nductance (ESL).
Consistent with the recommendations of Dr. Howard Johnson in High Speed Digital Design: A Handbook
of Black Magic (Prentice Hall, 1993), multiple small capacitors of equal value are recommended over a
single large value capacitor.

Each circuit should be placed as close as possible to the specific AV pp pin being supplied to minimize
noise coupled from nearby circuits. It should be possible to route directly from the capacitorsto the AV pp
pin, which is on the periphery of package, without the inductance of vias.

Figure 54 shows the PLL power supply filter circuit.
10 Q

Vbp © WWA Tt 0 AVppn

2.2 uF 2.2 uF

Low ESL Surface Mount Capacitors
GND

Figure 54. PLL Power Supply Filter Circuit

24.3 Decoupling Recommendations

Dueto large address and data buses aswell as high operating frequencies, the device can generate transient
power surges and high frequency noisein its power supply, especialy whiledriving large capacitive loads.
This noise must be prevented from reaching other components in the device system, and the device itself
requires aclean, tightly regulated source of power. Therefore, it is recommended that the system designer
place at least one decoupling capacitor at each Vpp, OVpp, GVpp, and LV pp pins of the device. These
decoupling capacitors should receive their power from separate Vpp, OVpp, GVpp, LV pp, ahd GND
power planesin the PCB, utilizing short traces to minimize inductance. Capacitors may be placed directly
under the device using a standard escape pattern. Others may surround the part.

These capacitors should have avalue of 0.01 or 0.1 pF. Only ceramic SMT (surface mount technology)
capacitors should be used to minimize lead inductance, preferably 0402 or 0603 sizes.

In addition, it is recommended that there be several bulk storage capacitors distributed around the PCB,
feeding the Vpp, OVpp, GVpp, and LV pp planes, to enable quick recharging of the smaller chip
capacitors. These bulk capacitors should have alow ESR (equivalent series resistance) rating to ensure the
quick responsetime necessary. They should a so be connected to the power and ground planesthrough two
vias to minimize inductance. Suggested bulk capacitors—100-330 uF (AV X TPS tantalum or Sanyo
OSCON).

24.4 Connection Recommendations

To ensurereliable operation, it is highly recommended to connect unused inputs to an appropriate signal
level. Unused active low inputs should be tied to OV pp, GVpp, or LV pp as required. Unused active high
inputs should be connected to GND. All NC (no-connect) signals must remain unconnected.

Power and ground connections must be made to all external Vpp, GVpp, LVpp, OVpp, and GND pins of
the device.
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Ordering Information

Table 77. Impedance Characteristics (continued)

Local Bus, Ethernet, DUART,
Impedance Control, Configuration, Power PCI DDR DRAM Symbol Unit
Management
Differential NA NA NA ZpFF W

Note: Nominal supply voltages. See Table 1, T; = 105°C.

24.6 Configuration Pin Muxing

The device provides the user with power-on configuration options that can be set through the use of
external pull-up or pull-down resistors of 4.7 k€2 on certain output pins (see customer visible configuration
pins). These pins are generally used as output only pinsin normal operation.

While HRESET is asserted however, these pins are treated as inputs. The value presented on these pins
while HRESET isasserted, islatched when HRESET deasserts, at which timetheinput receiver isdisabled
and the I/O circuit takes on its normal function. Careful board layout with stubless connections to these
pull-up/pull-down resistors coupled with the large val ue of the pull-up/pull-down resistor should minimize
the disruption of signal quality or speed for output pins thus configured.

24.7 Pull-Up Resistor Requirements

The device requires high resistance pull-up resistors (10 k<2 is recommended) on open drain type pins
including 1°C pins, Ethernet Management MDIO pin, and EPIC interrupt pins.

For more information on required pull-up resistors and the connections required for the JTAG interface,
see MPC8360E/MPC8358E Power QUICC Design Checklist (AN3097).

25 Ordering Information

25.1 Part Numbers Fully Addressed by this Document

Table 78 providesthe Freescal e part numbering nomenclature for the M PC8358E. Note that theindividual
part numbers correspond to a maximum processor core frequency. For avail able frequencies, contact your
local Freescale sales office. In addition to the processor frequency, the part numbering scheme also
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