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— Eight TDM interfaces on the MPC8360E and four TDM interfaces on the MPC8358E with 1-bit mode for E3/T3
ratesin clear channel

— Sixteen independent baud rate generators and 30 input clock pins for supplying clocks to UCC and MCC serial
channels (MCC is only available on the MPC8360E)

— Four independent 16-bit timers that can be interconnected as four 32-bit timers
— Interworking functionality:
— Layer 210/100-Base T Ethernet switch
— ATM-to-ATM switching (AALO, 2, 5)
— Ethernet-to-ATM switching with L3/L4 support
— PPPinterworking
»  Security engineis optimized to handle all the algorithms associated with IPSec, SSL/TLS, SRTP, 802.11i®, iSCSl,
and IKE processing. The security engine containsfour crypto-channels, acontroller, and aset of crypto execution units
(EUSs).
— Public key execution unit (PKEU) supporting the following:
— RSA and Diffie-Hellman
— Programmable field size up to 2048 bits
— Elliptic curve cryptography
— F2m and F(p) modes
— Programmable field size up to 511 bits
— Data encryption standard execution unit (DEU)
— DES, 3DES
— Twokey (K1, K2) or three key (K1, K2, K3)
— ECB and CBC modes for both DES and 3DES
— Advanced encryption standard unit (AESU)
— Implements the Rinjdael symmetric key cipher
— Kaey lengths of 128, 192, and 256 bits, 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 XOR parity generation accelerator for RAID applications

e Dual DDR SDRAM memory controllers on the MPC8360E and a single DDR SDRAM memory controller on the
MPCB8358E

— Programmable timing supporting both DDR1 and DDR2 SDRAM

— On the MPC8360E, the DDR buses can be configured as two 32-bit buses or one 64-bit bus; on the MPC8358E,
the DDR bus can be configured as a 32- or 64-bit bus

— 32- or 64-bit data interface, up to 333 MHz (for the MPC8360E) and 266 MHz (for the MPC8358E) data rate
— Four banks of memory, each up to 1 Ghyte
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Overall DC Electrical Characteristics

Table 1. Absolute Maximum Ratings? (continued)

Characteristic Symbol Max Value Unit Notes
Storage temperature range Tste —551t0 150 °C —
Notes:
1. Functional and tested operating conditions are given in Table 2. Absolute maximum ratings are stress ratings only, and

o

functional operation at the maximums is not guaranteed. Stresses beyond those listed may affect device reliability or cause
permanent damage to the device.

Caution: MV,y must not exceed GVpp by more than 0.3 V. This limit may be exceeded for a maximum of 100 ms during
power-on reset and power-down sequences.

Caution: OV must not exceed OVpp by more than 0.3 V. This limit may be exceeded for a maximum of 100 ms during
power-on reset and power-down sequences.

. Caution: LV,y must not exceed LVpp by more than 0.3 V. This limit may be exceeded for a maximum of 100 ms during

power-on reset and power-down sequences.

(M,L,0)V |y and MVgrgg may overshoot/undershoot to a voltage and for a maximum duration as shown in Figure 3.

OV,y on the PCI interface may overshoot/undershoot according to the PCI Electrical Specification for 3.3-V operation, as
shown in Figure 4.

2.1.2 Power Supply Voltage Specification

Thistable providesthe recommended operating conditionsfor the device. Notethat the valuesin thistable are the recommended
and tested operating conditions. Proper device operation outside of these conditions is not guaranteed.

Table 2. Recommended Operating Conditions

Characteristic Symbol Recommended Unit Notes
Value

Core and PLL supply voltage for Vpp & AVpp 1.2V =60 mVv \Y 1,3

MPC8358 Device Part Number with
Processor Frequency label of AD=266MHz and AG=400MHz &
QUICC Engine Frequency label of E=300MHz & G=400MHz

MPC8360 Device Part Number with
Processor Frequency label of AG=400MHz and AJ=533MHz &
QUICC Engine Frequency label of G=400MHz

Core and PLL supply voltage for Vpp & AVpp 1.3V+£50mV \ 1,3

MPC8360 Device Part Number with
Processor Frequency label of AL=667MHz and QUICC Engine
Frequency label of H=500MHz

DDR and DDR2 DRAM I/O supply voltage GVpp \% —
DDR 25V +125mV
DDR2 1.8V 90 mV

Three-speed Ethernet I/0O supply voltage LVpp0 3.3V 330 mV \% —
25V +125mV

Three-speed Ethernet I/O supply voltage LVppl 3.3V 330 mV \% —
25V +125mV

Three-speed Ethernet I/O supply voltage LVpp2 3.3V 330 mV \% —
25V +125mV
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Table 4. MPC8360E TBGA Core Power Dissipation® (continued)

Power Sequencing

Core CSB QUICC Engine Typical Maximum Unit Notes
Frequency (MHz) Frequency (MHz) Frequency (MHz) yp
667 333 500 6.1 6.8 W 2,3,59
Notes:
1. The values do not include I/O supply power (OVpp, LVpp, GVpp) or AVpp. For I/O power values, see Table 6.

2.

Typical power is based on a voltage of Vpp = 1.2 V or 1.3 V, a junction temperature of T; = 105°C, and a Dhrystone
benchmark application.

3. Thermal solutions need to design to a value higher than typical power on the end application, T, target, and 1/O power.
4.

Maximum power is based on a voltage of Vpp = 1.2 V, WC process, a junction T; = 105°C, and an artificial smoke test.
Maximum power is based on a voltage of Vpp = 1.3 V for applications that use 667 MHz (CPU)/500 (QE) with WC process,
a junction T; = 105° C, and an artificial smoke test.

Typical power is based on a voltage of Vpp = 1.3 V, a junction temperature of T; = 70°C, and a Dhrystone benchmark

application.

7. Maximum power is based on a voltage of Vpp = 1.3 V for applications that use 667 MHz (CPU) or 500 (QE) with WC
process, a junction T; = 70°C, and an artificial smoke test.

©

This frequency combination is only available for rev. 2.0 silicon.

9. This frequency combination is not available for rev. 2.0 silicon.

Table 5. MPC8358E TBGA Core Power Dissipation1

Core CSB QUICC Engine . . .

Frequency (MHz) Frequency (MHz) Frequency (MHz) Typical Maximum Unit Notes
266 266 300 4.1 4.5 w 2,3,4
400 266 400 4.5 5.0 w 2,3,4

Notes:

1. The values do not include I/O supply power (OVpp, LVpp, GVpp) or AVpp. For I/O power values, see Table 6.

2.

3.

Typical power is based on a voltage of Vpp = 1.2 V, a junction temperature of T; = 105°C, and a Dhrystone benchmark
application.

Thermal solutions need to design to a value higher than typical power on the end application, T, target, and 1/O power.
Maximum power is based on a voltage of Vpp = 1.2 V, WC process, a junction T; = 105°C, and an artificial smoke test.
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Power Sequencing

This table shows the estimated typical 1/0 power dissipation for the device.

Table 6. Estimated Typical I/O Power Dissipation

GVpp GVpp OVpp LVpp LVpp .

Interface Parameter (18V) 2.5V) 3.3V) 3.3V) 2.5V) Unit Comments
DDR I/O 200 MHz, 1 x 32 bits 0.3 0.46 — — — W —
65% utilization -

Re=20Q 200 MHz, 1 x 64 bits 0.4 0.58 — — — W —
Ri=50Q 200 MHz, 2 x 32 bits 0.6 0.92 — — — w —
2 pairs of clocks
266 MHz, 1 x 32 bits 0.35 0.56 — — — W —
266 MHz, 1 x 64 bits 0.46 0.7 — — — W —
266 MHz, 2 x 32 bits 0.7 1.11 — — — W —
333 MHz, 1 x 32 bits 0.4 0.65 — — — w —
333 MHz, 1 x 64 bits 0.53 0.82 — — — w —
333 MHz, 2 x 32 bits 0.81 1.3 — — — W —
Local Bus I/O 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 I/O 33 MHz, 32 bits — — 0.05 — — W —
Load = 30 pF )
66 MHz, 32 bits — — 0.07 — — W —
10/100/1000 Ml 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 110 — — — 0.1 — — W —

4 Clock Input Timing

This section provides the clock input DC and AC electrical characteristics for the MPC8360E/58E.

NOTE

Therise/fall time on QUICC Engine block input pins should not exceed 5 ns. This should
be enforced especialy on clock signals. Risetime refersto signal transitions from 10% to
90% of Vpp; fall time refersto transitions from 90% to 10% of Vpp.
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DDR and DDR2 SDRAM DC Electrical Characteristics

6.1 DDR and DDR2 SDRAM DC Electrical Characteristics

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

Table 14. DDR2 SDRAM DC Electrical Characteristics for GVpp(typ) = 1.8 V

Parameter/Condition Symbol Min Max Unit Notes
I/0 supply voltage GVpp 1.71 1.89 \Y 1
I/O reference voltage MVger 0.49 x GVpp 0.51 x GVpp \ 2
I/0 termination voltage Vi1 MVRgr — 0.04 MVRgr + 0.04 \Y 3
Input high voltage Viy MVRgg + 0.125 GVpp +0.3 \ —
Input low voltage Vi —0.3 MVggg— 0.125 \ —
Output leakage current loz — 10 PA 4
Output high current (Vo = 1.420 V) loH -13.4 — mA —
Output low current (Vo = 0.280 V) loL 13.4 — mA —
MVRgg input leakage current lVREF — 10 PA —
Input current (0 V &/, <OVpp) N — +10 LA —

Notes:

1. GVpp is expected to be within 50 mV of the DRAM GVp, at all times.

2. MVRgeis expected to equal 0.5 x GVpp, and to track GVpp DC variations as measured at the receiver. Peak-to-peak noise
on MVRgg cannot exceed +2% of the DC value.

3. V17 is not applied directly to the device. Itis the supply to which far end signal termination is made and is expected to equal
MVggg This rail should track variations in the DC level of MVggg.

4. Output leakage is measured with all outputs disabled, 0 V Vg1 <GVpp.

This table provides the DDR2 capacitance when GV pp(typ) = 1.8 V.
Table 15. DDR2 SDRAM Capacitance for GVpp(typ)=1.8 V

Parameter/Condition Symbol Min Max Unit Notes
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 = 1.8 V £ 0.090 V, f =1 MHz, Ty = 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) of the device when

Table 16. DDR SDRAM DC Electrical Characteristics for GVpp(typ) = 2.5V

Parameter/Condition Symbol Min Max Unit Notes
I/O supply voltage GVpp 2.375 2.625 \% 1
I/O reference voltage MVRer 0.49 x GVpp 0.51 x GVpp \Y 2
I/O termination voltage Vit MVggg — 0.04 MVggg + 0.04 \Y 3
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DDR and DDR2 SDRAM AC Electrical Characteristics

This table provides the input AC timing specifications for the DDR SDRAM interface when GVpp(typ) = 2.5 V.
Table 19. DDR SDRAM Input AC Timing Specifications

At recommended operating conditions with GVpp, of 2.5V + 5%.

Parameter Symbol Min Max Unit Notes
AC input low voltage Vi — MVggg—0.31 \Y, —
AC input high voltage ViH MVggg + 0.31 — \Y —

Table 20. DDR and DDR2 SDRAM Input AC Timing Specifications Mode

At recommended operating conditions with GVpp of (1.8 or 2.5 V) * 5%.

Parameter Symbol Min Max Unit Notes
MDQS—MDQ/MECC input skew per byte tDISKEW ps 1,2
333 MHz —750 750
266 MHz -1125 1125
200 MHz -1250 1250

Notes:

1. AC timing values are based on the DDR data rate, which is twice the DDR memory bus frequency.
2. Maximum possible skew between a data strobe (MDQS[n]) and any corresponding bit of data (MDQ[8n + {0...7}] if 0 <n <7)
or ECC (MECC[{0...7}] if n = 8).

This figure shows the input timing diagram for the DDR controller.
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Figure 6. DDR Input Timing Diagram
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DUART DC Electrical Characteristics

7 DUART

This section describes the DC and AC electrical specifications for the DUART interface of the M PC8360E/58E.

7.1 DUART DC Electrical Characteristics

Thistable providesthe DC electrical characteristics for the DUART interface of the device.
Table 23. DUART DC Electrical Characteristics

Parameter Symbol Min Max Unit Notes
High-level input voltage ViH 2 OVpp + 0.3 \Y —
Low-level input voltage OVpp Vi -0.3 0.8 \Y —
High-level output voltage, loy = —100 uA VoH OVpp—0.4 — \Y —
Low-level output voltage, 1o = 100 pA VoL — 0.2 \% —
Input current (0 V ¥/, <OVpp) N — +10 A 1

Note:
1. Note that the symbol V|, in this case, represents the OV symbol referenced in Table 1 and Table 2.

7.2 DUART AC Electrical Specifications

Thistable provides the AC timing parameters for the DUART interface of the device.
Table 24. DUART AC Timing Specifications

Parameter Value Unit Notes
Minimum baud rate 256 baud —
Maximum baud rate >1,000,000 baud 1
Oversample rate 16 — 2

Notes:

1. Actual attainable baud rate is limited by the latency of interrupt processing.
2. The middle of a start bit is detected as the eighth sampled 0 after the 1-to-0 transition of the start bit. Subsequent bit values
are sampled each sixteenth sample.

8 UCC Ethernet Controller: Three-Speed Ethernet,
MIl Management
This section provides the AC and DC electrical characteristics for three-speed, 10/100/1000, and M1l management.

8.1 Three-Speed Ethernet Controller (10/100/1000 Mbps)—
GMI/MII/RMII/TBI/RGMII/RTBI Electrical Characteristics

The electrical characteristics specified here apply to all GMII (gigabit mediaindependent interface), M1I (media independent
interface), RMI1 (reduced mediaindependent interface), TBI (ten-bit interface), RGMII (reduced gigabit media independent

interface), and RTBI (reduced ten-bit interface) signals except MDIO (management datainput/output) and MDC (management
dataclock). TheMIl, RMII, GMII, and TBI interfaces are only defined for 3.3V, whilethe RGMII and RTBI interfacesare only
defined for 2.5 V. The RGMII and RTBI interfacesfollow the Hewl ett-Packard reduced pin-count interface for Gigabit Ethernet
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GMIl, MIl, RMII, TBI, RGMII, and RTBI AC Timing Specifications

Physical Layer Device Specification Version 1.2a(9/22/2000). The electrical characteristics for the MDIO and MDC are
specified in Section 8.3, “Ethernet Management Interface Electrical Characteristics.”

8.1.1 10/100/1000 Ethernet DC Electrical Characteristics

The electrical characteristics specified here apply to media independent interface (MI1), reduced gigabit media independent
interface (RGMI1), reduced ten-bit interface (RTBI), reduced media independent interface (RMI1) signals, management data
input/output (MDIO) and management data clock (MDC).

The MIl and RMII interfaces are defined for 3.3 V, whilethe RGMII and RTBI interfaces can be operated at 2.5 V. The RGMI |
and RTBI interfaces follow the Reduced Gigabit Media-Independent Interface (RGMII) Specification Version 1.3. The RMI|
interface follows the RMII Consortium RMII Specification Version 1.2.

Table 25. RGMII/RTBI, GMII, TBI, MIl, and RMII DC Electrical Characteristics (when operating at 3.3 V)

Parameter Symbol Conditions Min Max Unit Notes
Supply voltage 3.3 V LVpp — 2.97 3.63 \% 1
Output high voltage VoH lon = —4.0 mA LVpp = Min 2.40 LVpp + 0.3 \Y —
Output low voltage VoL oL =4.0 mA LVpp = Min GND 0.50 \Y, —
Input high voltage ViH — — 2.0 LVpp + 0.3 \Y —
Input low voltage VL — — -0.3 0.90 \Y, —
Input current Iin 0V <Vy<LVpp — +10 UA —

Note:
1. GMII/MII pins that are not needed for RGMII, RMII, or RTBI operation are powered by the OVpp supply.

Table 26. RGMII/RTBI DC Electrical Characteristics (when operating at 2.5 V)

Parameters Symbol Conditions Min Max Unit
Supply voltage 2.5 V LVpp — 2.37 2.63 \%
Output high voltage VoH lon =-1.0 mA LVpp = Min 2.00 LVpp + 0.3 \Y,
Output low voltage VoL o= 1.0 mA LVpp = Min GND -0.3 0.40 \Y,
Input high voltage Viy — LVpp = Min 1.7 LVpp + 0.3 \Y
Input low voltage i — LVpp = Min -0.3 0.70 \Y
Input current N 0V <V|Ny<LVpp — +10 UA

8.2  GMIl, MIl, RMII, TBI, RGMII, and RTBI AC Timing Specifications

The AC timing specifications for GMII, MII, TBI, RGMII, and RTBI are presented in this section.

8.2.1 GMII Timing Specifications

This sections describe the GMI1 transmit and receive AC timing specifications.
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Ethernet Management Interface Electrical Characteristics

This figure shows the RGMI1 and RTBI AC timing and multiplexing diagrams.
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Figure 20. RGMII and RTBI AC Timing and Multiplexing Diagrams

8.3  Ethernet Management Interface Electrical Characteristics

Theelectrical characteristics specified here apply to MI1 management interface signals MDIO (management data input/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 (10/200/2000 Mbps)— GMII/MII/RMII/TBI/RGMII/RTBI Electrica
Characteristics”

8.3.1 MIl Management DC Electrical Characteristics

The MDC and MDIO are defined to operate at asupply voltage of 3.3 V. The DC electrical characteristicsfor MDIO and MDC
are provided in thistable.

Table 36. MIl Management DC Electrical Characteristics When Powered at 3.3V

Parameter Symbol Conditions Min Max Unit
Supply voltage (3.3 V) OVpp — 2.97 3.63
Output high voltage VoH lon=—-1.0mA | OVpp = Min 2.10 OVpp + 0.3 \
Output low voltage VoL loo=1.0mA | OVpp = Min GND 0.50 \
Input high voltage ViH — 2.00 — \%
Input low voltage VL — — 0.80 \Y
Input current N 0V <V|Ny<OVpp — +10 UA
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Local Bus AC Electrical Specifications

Table 41. Local Bus General Timing Parameters—DLL Bypass Mode® (continued)

Parameter Symbolt Min Max Unit Notes
Local bus clock to output valid tLBKHOV — 3 ns 3
Local bus clock to output high impedance for LAD/LDP tLBKHOZ — 4 ns 8

Notes:

1. The symbols used for timing specifications follow the pattern of st two letters of functional block)(signal)(state)(reference)(state) fOF
inputs and t(firs’[ two letters of functional block)(reference)(state)(signal)(state) for outputs. For example, t, gixxH1 Symbolizes local bus
timing (LB) for the input (1) 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). 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.

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 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.

4. Input timings are measured at the pin.

5. t goToTt1 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.

6. t goToT2 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.

7. t oToT3 Should be used when RCWHILALE] is set and when 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.

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

Thisfigure provides the AC test load for the local bus.

Output 4@ Zp=50Q (_)—\/V\/\—OVDD/2
R, =50 Q

L

Figure 22. Local Bus C Test Load
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These figures show the local bus signals.

Local Bus AC Electrical Specifications
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Figure 24. Local Bus Signals, Nonspecial Signals Only (DLL Bypasé Mode)
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PCI AC Electrical Specifications

Table 47. PCI AC Timing Specifications at 66 MHz (continued)

Parameter Symbolt Min Max Unit | Notes
Clock to output high impedance tpckHOZ — 14 ns 2,3
Input setup to clock tpcIVKH 3.0 — ns 2,4
Input hold from clock tPCIXKH 0.3 — ns 2,4,6

Notes:

1. The symbols used for timing specifications follow the pattern of st two letters of functional block)(signal)(state)(reference)(state) fOF

inputs and t(firs’[ two letters of functional block)(reference)(state)(signal)(state) for outputs. For example, tpcjykH symbolizes PCI timing

(PC) with respect to the time the input signals (1) reach the valid state (V) relative to the PCI_SYNC_IN clock, tgys, reference

(K) going to the high (H) state or setup time. Also, tpcryry Symbolizes PCI timing (PC) with respect to the time hard reset

(R) went high (H) relative to the frame signal (F) going to the valid (V) state.

See the timing measurement conditions in the PCI 2.2 Local Bus Specifications.

3. 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.

n

4. Input timings are measured at the pin.

5. Inrev. 2.0 silicon, due to errata, tpcjHoy Maximum is 6.6 ns. Refer to Errata PCI21 in Chip Errata for the MPC8360E, Rev. 1.
6. Inrev. 2.0 silicon, due to errata, tpcixky Minimum is 1 ns. Refer to Errata PCI17 in Chip Errata for the MPC8360E, Rev. 1.
Table 48. PCI AC Timing Specifications at 33 MHz

Parameter Symbol? Min Max Unit Notes
Clock to output valid tpckHOV — 11 ns 2
Output hold from clock tpckHOX 2 — ns 2
Clock to output high impedance tpckHOZ — 14 ns 2,3
Input setup to clock tpCIVKH 7.0 — ns 2,2
Input hold from clock tpCIXKH 0.3 — ns 2,4,5
Notes:

1. The symbols used for timing specifications herein follow the pattern of t 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, tpc|ykH Symbolizes PCI
timing (PC) with respect to the time the input signals () reach the valid state (V) relative to the PCI_SYNC_IN clock, tgys,
reference (K) going to the high (H) state or setup time. Also, tpcryry Symbolizes PCI timing (PC) with respect to the time
hard reset (R) went high (H) relative to the frame signal (F) going to the valid (V) state.

See the timing measurement conditions in the PCI 2.2 Local Bus Specifications.

3. 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.

Input timings are measured at the pin.

5. Inrev. 2.0 silicon, due to errata, tpcixky Minimum is 1 ns. Refer to Errata PCI17 in Chip Errata for the MPC8360E, Rev. 1.

N

E

Thisfigure provides the AC test load for PCI.
Output 4€> Zo=50 Q (WOVDDIZ
R =50 Q
I all

Figure 36. PCI AC Test Load
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UTOPIA/POS

This figure shows the TDM/S| timing with external clock.

TDM/SICLK (Input)

—> tsEIXKH
tsEIvKH <

Input Signals:
TDM/SI
(See Note)

Output Signals:
TDM/SI
(See Note)

tsEkHOX
Note: The clock edge is selectable on TDM/SI

Figure 45. TDM/SI AC Timing (External Clock) Diagram

17.3 UTOPIA/POS
This section describes the DC and AC electrical specifications for the UTOPIA/POS of the MPC8360E/58E.

17.4 UTOPIA/POS DC Electrical Characteristics

Thistable provides the DC electrical characteristics for the device UTOPIA.
Table 59. UTOPIA DC Electrical Characteristics

Characteristic Symbol Condition Min Max Unit
Output high voltage VoH lon =—8.0 mA 2.4 —
Output low voltage VoL oL =8.0 mA — 0.5 \Y
Input high voltage V4 — 2.0 OVpp + 0.3 \Y
Input low voltage Vi — -0.3 0.8 \Y
Input current N 0V <V|y<OVpp — +10 UA

17.5 UTOPIA/POS AC Timing Specifications

Thistable provides the UTOPIA input and output AC timing specifications.
Table 60. UTOPIA AC Timing Specifications1

Characteristic Symbol2 Min Max Unit | Notes
UTOPIA outputs—Internal clock delay tuikHoV 0 11.5 ns —
UTOPIA outputs—External clock delay tUEKHOV 1 11.6 ns —
UTOPIA outputs—Internal clock high impedance tUIKHOX 0 8.0 ns —
UTOPIA outputs—External clock high impedance tUEKHOX 1 10.0 ns —
UTOPIA inputs—Internal clock input setup time tUIVKH 6 — ns —
UTOPIA inputs—External clock input setup time tUEIVKH 4 — ns 3
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Table 60. UTOPIA AC Timing Specifications?! (continued)

Characteristic Symbol? Min Max Unit | Notes
UTOPIA inputs—Internal clock input hold time tUIIXKH 24 — ns —
UTOPIA inputs—External clock input hold time tUEIXKH 1 — ns 3

Notes:

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

2. The symbols used for timing specifications follow the pattern of Yirst two letters of functional block)(signal)(state)(reference)(state) for

inputs and t(first two letters of functional block)(reference)(state)(signal)(state) for outputs. For example, tuikHOX symbolizes the UTOPIA
outputs internal timing (Ul) for the time tytop;a memory clock reference (K) goes from the high state (H) until outputs (O)
are invalid (X).

3. Inrev. 2.0 silicon, due to errata, tygyky Minimum is 4.3 ns and tygxky Minimum is 1.4 ns under specific conditions. Refer
to Errata QE_UPC3 in Chip Errata for the MPC8360E, Rev. 1.

Thisfigure provides the AC test load for the UTOPIA.
Output 4€> Zp=50Q ()—\/v\/\—OVDD/2
R,.=50Q
£

Figure 46. UTOPIA AC Test Load

These figures represent the AC timing from Table 56. 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.

This figure shows the UTOPIA timing with external clock.

UtopiaCLK (Input)

tUEIXKH :
Input Signals: ~~~y/——— \ : ___________________
UTOPIA
|
<— tyekHov
Output Signals: <
UTOPIA

<>
tyEKHOX
Figure 47. UTOPIA AC Timing (External Clock) Diagram
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20.3 Pinout Listings

Refer to AN3097, “MPC8360/M PC8358E PowerQUICC Design Checklist,” for proper pin termination and usage.
This table shows the pin list of the MPC8360E TBGA package.

Table 66. MPC8360E TBGA Pinout Listing

Pinout Listings

. . . Power
Signal Package Pin Number Pin Type Supply Notes
Primary DDR SDRAM Memory Controller Interface

MEMC1_MDQJ0:31] AJ34, AK33, AL33, AL35, AJ33, AK34, AK32, 110 GVpp —

AM36, AN37, AN35, AR34, AT34, AP37, AP36,

AR36, AT35, AP34, AR32, AP32, AM31, AN33,

AM34, AM33, AM30, AP31, AM27, AR30, AT32,

AN29, AP29, AN27, AR29
MEMC1_MDQI32:63]/ ANS8, AN7, AM8, AM6, AP9, AN9, AT7, AP7, AUG6, 110 GVpp —
MEMC2_MDQ[0:31] APG6, AR4, AR3, AT6, AT5, AR5, AT3, AP4, AM5,

AP3, AN3, AN5, AL5, AN4, AM2, AL2, AH5, AKS,

AJ2, AJ3, AH4, AK4, AH3
MEMC1_MECCJ0:4])/ AP24, AN22, AM19, AN19, AM24 110 GVpp —
MSRCIDJ[0:4]
MEMC1_MECCI5)/ AM23 110 GVpp —
MDVAL
MEMC1_MECCI6:7] AM22, AN18 110 GVpp —
MEMC1_MDMJ0:3] AL36, AN34, AP33, AN28 (0] GVpp —
MEMC1_MDM[4:7]/ AT9, AU4, AM3, AJ6 (@] GVpp —
MEMC2_MDM]|0:3]
MEMC1_MDM[8] AP27 0] GVpp —
MEMC1_MDQSJ0:3] AK35, AP35, AN31, AM26 110 GVpp —
MEMC1_MDQS[4:7)/ AT8, AU3, AL4, AJ5 /0 GVpp —
MEMC2_MDQSJ0:3]
MEMC1_MDQS[8] AP26 110 GVpp —
MEMC1_MBA[0:1] AU29, AU30 (0] GVpp —
MEMC1_MBA[2] AT30 (@] GVpp —
MEMC1_MAJ0:14] AU21, AP22, AP21, AT21, AU25, AU26, AT23, (0] GVpp —

AR26, AU24, AR23, AR28, AU23, AR22, AU20,

AR18
MEMC1_MODTI[0:1] AG33, AJ36 (0] GVpp 6
MEMC1_MODT[2:3]/ AT1, AK2 (@] GVpp 6
MEMC2_MODTI[0:1]
MEMC1_MWE AT26 (@] GVpp —
MEMC1 MRAS AT29 (0] GVpp —
MEMC1_MCAS AT24 (@] GVpp —
MEMC1_MCSJ0:1] AU27, AT27 (0] GVpp —
MEMC1_MCSJ[2:3]/ AU8, AU7 (0] GVpp —

MEMC2_MCS[0:1]
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Table 66. MPC8360E TBGA Pinout Listing (continued)

Power

Signal Package Pin Number Pin Type Supply Notes
MEMC1_MCKE[0:1] AL32, AU33 (@] GVpp 3
MEMC1_MCK][0:1] AK37, AT37 (@] GVpp —
MEMC1_MCKJ2:3)/ AN1, AR2 (0] GVpp —
MEMC2_MCK]J0:1]

MEMC1_MCK]J4:5]/ AN25, AK1 (0] GVpp —
MEMC2_MCKE[0:1]
MEMC1_MCK]J0:1] AL37, AT36 (@] GVpp —
MEMC1_MCKJ2:3]/ AP2, AT2 (@] GVpp —
MEMC2_MCK]J0:1]
MEMC1_MCKI[4]/ AN24 (@) GVpp —
MEMC2_MDM[8]
MEMC1_MCKI5})/ AL1 O GVpp —
MEMC2_MDQS[8]
MDICJ[0:1] AH6, AP30 110 GVpp 10
Secondary DDR SDRAM Memory Controller Interface
MEMC2_MECC|0:7] AN16, AP18, AM16, AM17, AN17, AP13, AP15, 110 GVpp —
AN13
MEMC2_MBA[0:2] AU12, AU15, AU13 (0] GVpp —
MEMC2_MA[0:14] AT12, AP11, AT13, AT14, AR13, AR15, AR16, (0] GVpp —
AT16, AT18, AT17, AP10, AR20, AR17, AR14,
AR11
MEMC2_MWE AU10 (@] GVpp —
MEMC2_MRAS AT11 (0] GVpp —
MEMC2_MCAS AU11 (@] GVpp —
PCI
PCI_INTA/IRQ_OUT/CE_PF[5] A20 1/0 LVpp2 2
PCI_RESET_OUT/CE_PF[6] E19 110 LVpp2 —
PCI_AD[31:30])/CE_PGJ[31:30] D20, D21 110 LVpp2 —
PCI_AD[29:25]/CE_PGJ[29:25] A24, B23, C23, E23, A26 /0 OVpp —
PCI_AD[24]/CE_PG[24] B21 110 LVpp2 —
PCI_AD[23:0]J/CE_PG[23:0] C24,C25,D25,B25,E24, F24, A27, A28, F27, A30, 110 OVpp —
C30, D30, E29, B31, C31, D31, D32, A32, C33,
B33, F30, E31, A34, D33
PCI_C/BE[3:0]/CE_PF[10:7] E22, B26, E28, F28 /0 OVpp —
PCI_PAR/CE_PF[11] D28 110 OVpp —
PCI_FRAME/CE_PF[12] D26 110 OVpp 5
PCI_TRDY/CE_PF[13] Cc27 110 OVpp 5
PCI_IRDY/CE_PF[14] C28 110 OVpp 5
PCI_STOP/CE_PF[15] B28 110 OVpp 5
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21

Clocking

This figure shows the internal distribution of clocks within the MPC8360E.

CFG_CLKIN_DIV.

MPC8360E
_____________ 1
e300 Core |
| Core PLL — core_clk |
I ) I
S d
csb_clk
ce_clk to QUICC Engine Block
DDRC1 » MEMC1_MCK[0:5] | DDRC1
> I Memory
| 2 » MEMC1_MCKJO0:5] | Device
ddrl_clk
DDRC2 » MEMC2_MCK]J0:1] | DDRC2
QuicC Clock . Memory
i i > » MEMC2_MCK]|0:1 i
Engine System Unit /2 _ [0:1] | Device
PLL PLL > |b_C|k
T ﬂ » LCLK[0:2]
A A A To Local
Bus/DDRC2 LBIU > LSYNC_oUT | et Bus
Controller | DLL Device
< LSYNC_IN
csb_clk to Rest
of the Device
PCI_CLK/
* PCI_SYNC_IN

CLKIN

PCI Clock
Divider

Y

7
ol
—

>’ PCI_SYNC_OUT

> PCI_CLK_OUTI[0:2]

Figure 54. MPCB8360E Clock Subsystem
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Pinout Listings

clock. When the device is configured as a PCI agent device the CLKIN and the CFG_CLKIN_DIV signals should be tied to
GND.

When the device is configured as a PCI host device (RCWH[PCIHOST] = 1) and PCI clock output is disabled
(RCWHI[PCICKDRV] = 0), clock distribution and balancing done externally on the board. Therefore, PCI_SYNC_IN isthe
primary input clock.

As shown in Figure 54 and Figure 55, the primary clock input (frequency) is multiplied by the QUICC Engine block
phase-locked loop (PLL), the system PLL, and the clock unit to create the QUICC Engine clock (ce_clk), the coherent system
bus clock (csb_clK), the internal DDRC1 controller clock (ddrl_clk), and the internal clock for the local bus interface unit and
DDR2 memory controller (Ib_clk).

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

csb_clk ={PCl_SYNC_IN x (1 + CFG_CLKIN_DIV)} x SPMF
In PCl host mode, PCI_SYNC_IN x (1+ CFG_CLKIN_DIV) isthe CLKIN frequency; in PCI agent mode, CFG_CLKIN_DIV
must be pulled down (low), so PCI_SYNC_IN x (1 + CFG_CLKIN_DIV) isthe PCI_CLK frequency.

The csb_clk serves as the clock input to the €300 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 fieldsin the reset configuration word low (RCWL) which isloaded at power-on reset or by one of the hard-coded
reset options. See Chapter 4, “Reset, Clocking, and Initialization,” in the MPC8360E Power QUICC Il Pro Integrated
Communications Processor Reference Manual for more information on the clock subsystem.

The ce_clk frequency is determined by the QUICC Engine PLL multiplication factor (RCWL[CEPMF) and the QUICC Engine
PLL division factor (RCWL[CEPDF]) according to the following equation:

ce_clk = (primary clock input x CEPMF) + (1 + CEPDF)
Theinternal ddrl_clk frequency is determined by the following equation:

ddrl_clk =csb_clk x (1 + RCWL[DDR1CM])

Notethat thelb_clk clock frequency (for DDRC2) isdetermined by RCWL[LBCM]. Theinternal ddr1_clk frequency isnot the
external memory bus frequency; ddrl_clk passes through the DDRCL clock divider (+2) to create the differential DDRC1
memory bus clock outputs (MEMC1 MCK and MEMC1 MCK). However, the datarate is the same frequency asddrl clk.
The internal Ib_clk frequency is determined by the following eguation:

Ib_clk=csb clk x (1 + RCWL[LBCM])

Note that Ib_clk is 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 LCLK]0:2]). The LB clock divider ratio is controlled by LCRR[CLKDIV].

Additionally, some of theinternal 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.
This table specifies which units have a configurable clock frequency.

Table 68. Configurable Clock Units

Unit Default Options
Frequency
Security core csb clkia  |off, csb_clk!, csb_clkr2,
csh_clki3
PCI and DMA complex csb_clk off, csh_clk

L with limitation, only for slow csb_clk rates, up to 166 MHz.

This table provides the operating frequencies for the TBGA 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
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System PLL Configuration

Table 70. System PLL Multiplication Factors (continued)

RCWL[SPMF] Multi));isctaetrino?;::ctor
1100 x 12
1101 x 13
1110 x 14
1111 15

The RCWL[SVCOD] denotes the system PLL VCO internal frequency as shown in thistable.
Table 71. System PLL VCO Divider

RCWL[SVCOD] VCO Divider
00 4
01 8
10 2
11 Reserved
NOTE
The VCO divider must be set properly so that the system VV CO frequency isin the range of

600-1400 MHz.

The system V CO frequency is derived from the following equations:
o csb_cdk={PCI_SYNC_IN x (1 + CFG_CLKIN_DIV)} x SPMF
*  System VCO Frequency = csb_clk x VCO divider (if both RCWL[DDRCM] and RCWL[LBCM] are cleared)
OR
*  System VCO frequency = 2 x csb_clkx VCO divider (if either RCWL[DDRCM] or RCWL[LBCM] are set).
As described in Section 21, “Clocking,” the LBCM, DDRCM, and SPMF parametersin the reset configuration word low and
the CFG_CLKIN_DIV configuration input signal select the ratio between the primary clock input (CLKIN or PCI_CLK) and

the internal coherent system bus clock (csb_clk). This table shows the expected frequency values for the CSB frequency for
select csh_clk to CLKIN/PCI_SYNC_IN ratios.

Table 72. CSB Frequency Options

Input Clock Frequency (MHz)2
CFGa—t%"eZ'e'\t'TD'V SPMF Inputcglbozcklkl;atioz 16.67 25 33.33 66.67
csb_clk Frequency (MHz)
Low 0010 2:1 133
Low 0011 31 100 200
Low 0100 4:1 100 133 266
Low 0101 5:1 125 166 333
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QUICC Engine Block PLL Configuration

Table 74. QUICC Engine Block PLL Multiplication Factors (continued)

QUICC Engine PLL
RCWL[CEPMF] | RCWL[CEPDF] | Multiplication Factor = RCWL[CEPMF]/
(1 + RCWL[CEPDF])
11101 0 x 29
11110 0 x 30
11111 0 x 31
00011 1 x 1.5
00101 1 x 25
00111 1 x 3.5
01001 1 x 4.5
01011 1 x 5.5
01101 1 x 6.5
01111 1 x 7.5
10001 1 x 8.5
10011 1 x 9.5
10101 1 x 10.5
10111 1 x 11.5
11001 1 x 12.5
11011 1 x 13.5
11101 1 x 14.5
Note:

1. Reserved modes are not listed.

The RCWL[CEVCOD] denotes the QUICC Engine Block PLL VCO internal frequency as shown in thistable.
Table 75. QUICC Engine Block PLL VCO Divider

RCWL[CEVCOD] VCO Divider
00 4
01 8
10 2
11 Reserved
NOTE

The VCO divider (RCWL[CEVCOD]) must be set properly so that the QUICC Engine
block VCO frequency isin the range of 600-1400 MHz. The QUICC Engine block
frequency is not restricted by the CSB and core frequencies. The CSB, core, and QUICC
Engine block frequencies should be selected according to the performance requirements.
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