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Overview
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Figure 1. MPC8245 Block Diagram
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Features

Write buffering for PCl and processor accesses

Normal parity, read-modify-write (RMW), or ECC

Data-path buffering between memory interface and processor

Low-voltage TTL logic (LVTTL) interfaces

272 Mbytes of base and extended ROM/Flash/PortX space

Base ROM space for 8-bit data path or same size asthe SDRAM data path (32- or 64-bit)
Extended ROM space for 8-, 16-, 32-bit gathering data path, 32- or 64-bit (wide) data path

PortX: 8-, 16-, 32-, or 64-hit general-purpose 1/0 port using ROM controller interface with
programmabl e address strobe timing, data ready input signal (DRDY'), and 4 chip selects

— 32-bit PCI interface

Operates up to 66 MHz

PCIl 2.2-compatible

PCI 5.0-V tolerance

Dual address cycle (DAC) for 64-bit PCI addressing (master only)
Accesses to PCI memory, 1/0, and configuration spaces
Selectable big- or little-endian operation

Store gathering of processor-to-PCl write and PCI-to-memory write accesses
Memory prefetching of PCI read accesses

Selectable hardware-enforced coherency

PCI bus arbitration unit (five request/grant pairs)

PCI agent mode capability

Address trand ation with two inbound and outbound units (ATU)
Internal configuration registers accessible from PCI

— Two-channel integrated DMA controller (writesto ROM/PortX not supported)

Direct mode or chaining mode (automatic linking of DMA transfers)
Scatter gathering—Read or write discontinuous memory

64-byte transfer queue per channel

Interrupt on completed segment, chain, and error

Local-to-local memory

PCI-to-PCI memory

Local-to-PCI memory

PCl memory-to-local memory

— Message unit

Two doorbell registers
Two inbound and two outbound messaging registers
[,O message interface

— 12C controller with full master/slave support that accepts broadcast messages
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General Parameters

— Programmable interrupt controller (PIC)
— Five hardware interrupts (IRQs) or 16 serial interrupts
— Four programmable timers with cascade
— Two (dual) universal asynchronous receiver/transmitters (UARTYS)
— Integrated PCI bus and SDRAM clock generation
— Programmable PCI bus and memory interface output drivers
» System-level performance monitor facility

* Debug features

— Memory attribute and PCI attribute signals

— Debug address signals

— MIV signa—Marks valid address and data bus cycles on the memory bus
— Programmable input and output signals with watchpoint capability

— Error injection/capture on data path

— |EEE Std 1149.1® (JTAG)/test interface

3 General Parameters
The following list summarizes the general parameters of the MPC8245:

Technology
Diesize

Transistor count
Logic design
Packages

Core power supply

I/O power supply

0.25-um CMOS, five-layer metal

49.2 mm?

4.5 million

Fully-static

Surface-mount 352 tape ball grid array (TBGA)

1.7V to21V DC for 266 and 300 MHz with the condition that the usage
is“nomina” + 100 mV where “nominal” is 1.8/1.9/2.0 volts.

19V to 22V DCfor 333 and 350 MHz with the condition that the usage
is“nomina” + 100 mV where “nominal” is2.0/2.1 volts.

See Table 2 for details of recommended operating conditions)
3.0-t03.6-V DC

4  Electrical and Thermal Characteristics

This section provides the AC and DC electrical specifications and thermal characteristics for the

MPC8245.

4.1 DC Electrical Characteristics

This section covers ratings, conditions, and other DC electrical characteristics.

MPCB8245 Integrated Processor Hardware Specifications, Rev. 10

Freescale Semiconductor



A 4
4\

Electrical and Thermal Characteristics

4.1.1 Absolute Maximum Ratings

The tables in this section describe the MPC8245 DC electrical characteristics. Table 1 provides the
absolute maximum ratings.

Table 1. Absolute Maximum Ratings

Characteristic 1 Symbol Range Unit
Supply voltage—CPU core and peripheral logic Vpp -0.3t02.25 \%
Supply voltage—memory bus drivers GVpp -0.31t0 3.6 \%
Supply voltage—PCI and standard /O buffers OVpp -0.31t0 3.6 \%
Supply voltage—PLLs AVpp/AVpp | —0.31t0 2.25 \Y

2

Supply voltage—PClI reference LVpp -0.3t05.4 \%
Input voltage 2 Vin -0.3103.6
Operational die-junction temperature range Tj 0to 1053 °C
Storage temperature range Tstg -55to 150 °C

Notes:

1. Functional and tested operating conditions are given in Table 2. Absolute maximum ratings are stress ratings only, and
functional operation at the maximums is not guaranteed. Stress beyond those listed may affect device reliability or cause
permanent damage to the device.

2. PCl inputs with LVpp =5 V + 5% V DC may be correspondingly stressed at voltages exceeding LVpp + 0.5 V DC.

3. Note that this temperature range does not apply to the 400 MHz parts. For details, refer to the hardware specifications
addendum MPC8245ECSO2AD.

4.1.2 Recommended Operating Conditions

Table 2 provides the recommended operating conditions for the MPC8245. Some voltage values do not
apply to the 400-MHz parts. For details, refer to the hardware specifications addendum

MPC8245ECSO2AD.
Table 2. Recommended Operating Conditions?
Characteristic Symbol Recommended Unit Notes
Value
Supply voltage Vbp 1.8/1.9/2.0V + Y, 4,7
100 mV
2.0/2.1V £ \Y 57
100 mV
I/0 buffer supply for PCI and standard OVpp 3.3+0.3 \% 7
Supply voltages for memory bus drivers GVpp 3.3+5% \% 9
CPU PLL supply voltage AVpp 1.8/1.9/2.0V + Vv 4,7,12
2.0/2.1V % \Y 57,12
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Electrical and Thermal Characteristics

4.3

Power Characteristics

Table 5 provides power consumption data for the MPC8245.

Table 5. Power Consumption

PCI Bus Clock/Memory Bus Clock/CPU Clock Frequency (MHz)
Mode Unit | Notes
66/66/266 | 66/133/266 | 66/66/300 | 66/100/300 | 33/83/333 | 66/133/333 | 66/100/350
Typical 1.7 2.0 1.8 2.0 2.0 2.3 2.2 w 1,5
(1.5) (1.8) 1.7) (1.8)
Max—FP 2.2 2.4 2.3 2.5 2.6 2.8 2.8 w 1,2
(1.9) (2.1) (2.0) (2.2)
Max—INT 1.8 2.1 2.0 2.1 2.2 2.4 2.4 w 1,3
(1.6) (1.8) (1.8) (1.8)
Doze 11 14 1.2 1.4 14 1.6 15 W |1,4,6
(1.0) (1.3) (1.1) (1.3)
Nap 0.4 0.7 0.4 0.6 0.5 0.7 0.6 W |1,4,6
(0.4) (0.7) (0.4) (0.6)
Sleep 0.2 0.4 0.2 0.3 0.3 0.4 0.3 W |1,4,6
(0.2) (0.4) (0.4) (0.3)
I/O Power Supplies 10
Mode Min Max Unit | Notes
Typ—OVpp 134 (121) 334 (301) mw 7,8
Typ—GVpp 324 (292) 800 (720) mw 7,9
Notes:

1. The values include Vpp, AVpp, and AVpp2 but do not include 1/0 supply power. Information on OVpp and GVpp supply
power is captured in the 1/0 power supplies section of this table. Values shown in parenthesis () indicate power consumption
at VDD/AVDD/AVDD2 =18V

2. Maximum—FP power is measured at Vpp = 2.1 V with dynamic power management enabled while running an entirely
cache-resident, looping, floating-point multiplication instruction.

3. Maximum—INT power is measured at Vpp = 2.1 V with dynamic power management enabled while running entirely

cache-resident, looping, integer instructions.
4. Power saving mode maximums are measured at Vpp = 2.1 V while the device is in doze, nap, or sleep mode.

5. Typical power is measured at Vpp = AVpp = 2.0 V, OVpp = 3.3 V where a nominal FP value, a nominal INT value, and a
value where there is a continuous flush of cache lines with alternating ones and zeros on 64-bit boundaries to local memory
are averaged.

6. Power saving mode data measured with only two PCI_CLKs and two SDRAM_CLKSs enabled.

7. The typical minimum I/O power values were results of the MPC8245 performing cache resident integer operations at the
slowest frequency combination of 33:66:200 (PCl:Mem:CPU) MHz.

8. The typical maximum OVpp value resulted from the MPC8245 operating at the fastest frequency combination of 66:100:350
(PCl:Mem:CPU) MHz and performing continuous flushes of cache lines with alternating ones and zeros to PCI memory.

9. The typical maximum GVpp value resulted from the MPC8245 operating at the fastest frequency combination of 66:100:350
(PCl:Mem:CPU) MHz and performing continuous flushes of cache lines with alternating ones and zeros on 64-bit boundaries
to local memory.

10.Power consumption of PLL supply pins (AVpp and AVpp2) < 15 mW. Guaranteed by design and not tested.

MPCB8245 Integrated Processor Hardware Specifications, Rev. 10
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Electrical and Thermal Characteristics

Table 7 provides the operating frequency information for the MPC8245 at recommended operating
conditions (see Table 2) with LVpp =33V £ 0.3 V.

Table 7. Operating Frequency 1

266 MHz 300 MHz 333 MHz 350 MHz
Characteristic > Vpp/AVpp/AVpp2 = 1.8/1.9/2.0 V Vpo/AVpp/AVpp2 = 2.0/2.1 V Unit

+100 mV +100 mV
Processor frequency (CPU) 100-266 100-300 100-333 100-350 MHz
Memory bus frequency 50-133 50-100 4 50-133 50-100 4 MHz
PCl input frequency 25-66 MHz

Notes:

1. For details, refer to the hardware specifications addendum MPC8245ECSO2AD.

2. Caution: The PCI_SYNC_IN frequency and PLL_CFG[0:4] settings must be chosen such that the resulting peripheral
logic/memory bus frequency and CPU (core) frequencies do not exceed their respective maximum or minimum operating
frequencies. Refer to the PLL_CFG[0:4] signal description in Section 6, “PLL Configurations,” for valid PLL_CFGJ[0:4] settings
and PCI_SYNC_IN frequencies.

3. See Table 17 and Table 18 for details on VCO limitations for memory and CPU VCO frequencies of various PLL
configurations.

4. No available PLL_CFG[0:4] settings support 133-MHz memory interface operation at 300- and 350-MHz CPU operation,
since the multipliers do not allow a 300:133 and 350:133 ratio relation. However, running these parts at slower processor
speeds may produce ratios that run above 100 MHz. See Table 17 for the PLL settings.

45.1 Clock AC Specifications

Table 8 provides the clock AC timing specifications at recommended operating conditions, as defined in
Section 4.5.2, “Input AC Timing Specifications.” These specifications are for the default driver strengths
indicated in Table 4.

Table 8. Clock AC Timing Specifications

At recommended operating conditions (see Table 2) with LVpp =3.3V £ 0.3V

Num Characteristics and Conditions Min Max Unit Notes
1 Frequency of operation (PCI_SYNC_IN) 25 66 MHz

2,3 |PCI_SYNC_IN rise and fall times — 2.0 ns 1
4 PCI_SYNC_IN duty cycle measured at 1.4 V 40 60 %

ba PCI_SYNC_IN pulse width high measured at 1.4 V 6 9 ns 2
5b PCI_SYNC_IN pulse width low measured at 1.4 V 6 9 ns 2
7 | PCI_SYNC_IN jitter — 200 ps

8a PCI_CLK][0:4] skew (pin-to-pin) — 250 ps

8b SDRAM_CLK]|0:3] skew (pin-to-pin) — 190 ps 3
10 Internal PLL relock time — 100 us 2,4,5
15 DLL lock range with DLL_EXTEND = 0 (disabled) See Figure 7 ns 6

and normal tap delay; (default DLL mode)

MPCB8245 Integrated Processor Hardware Specifications, Rev. 10
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Electrical and Thermal Characteristics

Register settings that define each DLL mode are shown in Table 9.
Table 9. DLL Mode Definition

Bit 2 of Configuration Bit 7 of Configuration
DLL Mode Register at 0x76 Register at 0x72

Normal tap delay, 0 0

No DLL extend

Normal tap delay, 0 1

DLL extend

Max tap delay, 1 0

No DLL extend

Max tap delay, 1 1

DLL extend

The DLL_MAX_DELAY bit can lengthen the amount of time through the delay line by increasing the
time between each of the 128 tap pointsin the delay line. Although thisincreased time makes it easier to
guarantee that the reference clock iswithin the DLL lock range, there may be dightly morejitter in the
output clock of the DLL; that is, the phase comparator shifts the clock between adjacent tap points. Refer
to the Freescale application note AN2164, MPC8245/MPC8241 Memory Clock Design Guidelines:

Part 1, for details on DLL modes and memory design.

The value of the current tap point after the DLL locks can be determined by reading bits 6-0
(DLL_TAP_COUNT) of the DLL tap count register (DTCR, located at offset OXE3). These bits store the
value (binary 0 through 127) of the current tap point and can indicate whether the DLL advances or
decrements as it maintains the DLL lock. Therefore, for evaluation purposes, DTCR can be read for all
DLL modes that support the T) o4, value used for the trace length of SDRAM_SYNC_OUT to
SDRAM_SYNC _IN. The DLL mode with the smallest tap point value in the DTCR should be used
because the bigger the tap point value, the more jitter that can be expected for clock signals. Note that
keeping a DLL mode that is locked below tap point decimal 12 is not recommended.

MPCB8245 Integrated Processor Hardware Specifications, Rev. 10
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Electrical and Thermal Characteristics
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Electrical and Thermal Characteristics

Table 11. Output AC Timing Specifications (continued)

Num Characteristic Min Max Unit Notes
14b | sys_logic_clk to output high impedance (for all others) — 4.0 ns 2
Notes:

1. All PCI signals are measured from GVpp/2 of the rising edge of PCI_SYNC_IN to 0.285 x OVpp or 0.615 x OVpp of the
signal in question for 3.3 V PCI signaling levels. See Figure 12.

2. All memory and related interface output signal specifications are specified from the VM = 1.4 V of the rising edge of the
memory bus clock, sys_logic_clk to the TTL level (0.8 or 2.0 V) of the signal in question. sys_logic_clk is the same as
PCI_SYNC_INin 1:1 mode, butis twice the frequency in 2:1 mode (processor/memory bus clock rising edges occur on every
rising and falling edge of PCI_SYNC_IN). See Figure 11.

3. PCI bused signals are composed of the following signals: LOCK, IRDY, C/BE[3:0], PAR, TRDY, FRAME, STOP, DEVSEL,
PERR, SERR, AD[31:0], REQ[4:0], GNT[4:0], IDSEL, and INTA.

4. To meet minimum output hold specifications relative to PCI_SYNC_IN for both 33- and 66-MHz PCI systems, the MPC8245
has a programmable output hold delay for PCI signals (the PCI_SYNC_IN to output valid timing is also affected). The initial
value of the output hold delay is determined by the values on the MCP and CKE reset configuration signals; the values on
these two signals are inverted and stored as the initial settings of PCI_HOLD_DEL = PMCR2[5, 4] (power management
configuration register 2 <0x72>), respectively. Since MCP and CKE have internal pull-up resistors, the default value of
PCI_HOLD_DEL after reset is 0b00. Further output hold delay values are available by programming the PCI_HOLD_DEL
value of the PMCR2 configuration register. Figure 15 shows the PCI_HOLD_DEL effect on output valid and hold times.

Figure 14 provides the AC test load for the MPC8245.

Output Measurements are Made at the Device Pin

ZO =50Q OVDD/2 for PCI
R.=50Q GVpp/2 for Memory

Figure 14. AC Test Load for the MPC8245

MPCB8245 Integrated Processor Hardware Specifications, Rev. 10
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Electrical and Thermal Characteristics

Figure 17 shows the AC timing diagram for the 1°C bus.
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Figure 17. 1°C Bus AC Timing Diagram

4.7  PIC Serial Interrupt Mode AC Timing Specifications

Table 14 provides the PIC seria interrupt mode AC timing specifications for the MPC8245 at
recommended operating conditions (see Table 2) with GVpp =3.3V £ 5% and LVpp =33V £ 0.3 V.

Table 14. PIC Serial Interrupt Mode AC Timing Specifications

Num Characteristic Min Max Unit Notes
1 |S_CLK frequency 1/14 SDRAM_SYNC_IN | 1/2 SDRAM_SYNC_IN MHz 1
2 | S_CLK duty cycle 40 60 % —
3 | S_CLK output valid time — 6 ns —
4 | Output hold time 0 — ns —
5 m S_RST output valid time — 1 sys_logic_clk period + 6 ns 2
6 | S_INT input setup time to S_CLK 1 sys_logic_clk period + 2 — ns 2
7 | S_INT inputs invalid (hold time) to S_CLK — 0 ns 2
Notes:

1. See the MPC8245 Integrated Processor Reference Manual for a description of the PIC interrupt control register (ICR) and
S_CLK frequency programming.

2. S_RST, S_FRAME, and S_INT shown in Figure 18 and Figure 19, depict timing relationships to sys_logic_clk and S_CLK
and do not describe functional relationships between S_RST, S_FRAME, and S_INT. The MPC8245 Integrated Processor
Reference Manual describes the functional relationships between these signals.

3. The sys_logic_clk waveform is the clocking signal of the internal peripheral logic from the output of the peripheral logic PLL;
sys_logic_clk is the same as SDRAM_SYNC_IN when the SDRAM_SYNC_OUT to SDRAM_SYNC_IN feedback loop is
implemented and the DLL is locked. See the MPC8245 Integrated Processor Reference Manual for a complete clocking
description.

MPCB8245 Integrated Processor Hardware Specifications, Rev. 10
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Package Description
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Figure 23. Test Access Port Timing Diagram

5 Package Description

This section details package parameters, pin assignments, and dimensions.

5.1 Package Parameters

The MPC8245 uses a 35 mm x 35 mm, cavity-up, 352-pin tape ball grid array (TBGA) package. The
package parameters are as follows.

Package Outline 35 mm x 35 mm
I nterconnects 352
Pitch 1.27 mm
Solder Balls ZU (TBGA package)—62 Sn/36 Pb/2 Ag
VV (Lead-free version of package)—95.5 Sn/4.0 Ag/0.5 Cu
Solder Ball Diameter 0.75 mm

Maximum Module Height  1.65 mm
Co-Planarity Specification  0.15 mm
Maximum Force 6.0 Ibs. total, uniformly distributed over package (8 gramg/ball)

MPCB8245 Integrated Processor Hardware Specifications, Rev. 10
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Package Description

Table 16. MPC8245 Pinout Listing (continued)

. Power Output
Name Pin Numbers Type Supply Driver Type Notes
QACK/DAO F2 Output OVpp DRV_STD_MEM 4,14, 25
CHKSTOP_IN/ D14 110 GVpp DRV_MEM_CTRL 10, 14
SDMA14
TRIG_IN/RCS2 AF20 110 OVpp — 10, 14
TRIG_OUT/RCS3 AC18 Output GVpp DRV_MEM_CTRL 14
MAA[0:2] AF2 AF1 AE1 Output GVpp DRV_STD_MEM 3,4,6
MIV Al16 Output OVpp — 24
PMAA[0:1] AD18 AF18 Output OVpp DRV_STD_MEM 3,4,6,15
PMAA[2] AE19 Output OVpp DRV_STD_MEM 4,6,15
Test/Configuration Signals
PLL_CFG[0:4)/ A22 B19 A21 B18 B17 110 OVpp DRV_STD_MEM 6, 14, 20
DA[10:6]
TESTO AD22 Input OVpp — 1,9
RTC Y2 Input GVpp — 11
TCK AF22 Input OVpp — 9,12
TDI AF23 Input OVpp — 9,12
TDO AC21 Output OVpp — 24
TMS AE22 Input OVpp — 9,12
TRST AE23 Input OVpp — 9,12
Power and Ground Signals

GND AA2 AA23 AC12 AC15AC24 AC3 Ground — —

AC6 AC9AD11 AD14 AD16 AD19

AD23 AD4 AE18 AE2 AE21 AE25

B2 B25 B6 B9 C11 C13 C16 C23

C4 C8 D12 D15 D18 D21 D24 D3

F25 F4 H24 J25 J4 L24 L3 M23

M4 N24 P3 R23 R4 T24 T3 V2

V23 W3
LVpp AC20 AC23 D20 D23 G23 P23 Reference LVpp —

Y23 voltage

33V,5.0V

GVpp AB3 AB4 AC10 AC11 AC8 AD10 Power for GVpp —

AD13 AD15 AD3 AD5 AD7 C10 memory drivers

C12C3C5C7 D13 D5 D9 E3 G3 3.3V

H4 K4 L4 N3 P4 R3 U3V4Y3
OVpp AB24 AD20 AD24 C14 C20 C24 | PCI/Stnd 3.3V OVpp —

E24 G24 J23 K24 M24 P24 T23

Y24

MPCB8245 Integrated Processor Hardware Specifications, Rev. 10

36 Freescale Semiconductor



Table 16. MPC8245 Pinout Listing (continued)

Package Description

. Power Output
Name Pin Numbers Type Supply Driver Type Notes
Vbbb AA24 AC16 AC19 AD12 AD6 AD9 | Power for core Vbp — 22
C15C18 C21 D11 D8 F3 H23 J3 1.8/2.0V
L23 M3 R24 T4 V24 W4
No Connect D17 — — — 23
AVpp C17 Power for PLL AVpp — 22
(CPU core logic)

1.8/2.0V
AVpp2 AF24 Power for PLL AVpp2 — 22

(peripheral

logic)
1.8/2.0V
Debug/Manufacturing Pins

DAO/QACK F2 Output OVpp DRV_STD_MEM 4,10, 25
DA1/CKO B15 Output OVpp DRV_STD_MEM 14
DA2 C25 Output OVpp DRV_PCI 2
DA3/PCI_CLK4 AF26 Output GVpp DRV_PCI_CLK 14
DA4/REQ4 Y26 1/0 OVpp — 12,14
DA5/GNT4 W26 Output OVpp DRV_PCI 7,15, 14
DA[10:6)/ A22 B19 A21 B18 B17 110 OVpp DRV_STD_MEM 6, 14, 20
PLL_CFG[0:4]
DA[11] AD26 Output OVpp DRV_PCI 2
DA[12:13] AF17 AF19 Output OVpp DRV_STD_MEM 2,6

MPCB8245 Integrated Processor Hardware Specifications, Rev. 10
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Package Description

Table 16. MPC8245 Pinout Listing (continued)

. Power Output
Name Pin Numbers Type Supply Driver Type Notes
DA[14:15] F1J2 Output GVpp DRV_MEM_CTRL 2,6
Notes:
1. Place a pull-up resistor of 120 Q or less on the TESTO pin.

2.
3.

10.
11.
12.

13.

14.
15.
16.
17.
18.
19.
20.

21.

22.

23.

24.
25.

26.

27.

Treat these pins as no connects (NC) unless debug address functionality is used.

This pin has an internal pull-up resistor that is enabled only in the reset state. The value of the internal pull-up resistor is not
guaranteed but is sufficient to ensure that a logic 1 is read into configuration bits during reset if the signal is left unterminated.

This pin is a reset configuration pin.

DL[O] is a reset configuration pin with an internal pull-up resistor that is enabled only in the reset state. The value of the
internal pull-up resistor is not guaranteed but is sufficient to ensure that a logic 1 is read into configuration bits during reset.

Multi-pin signals such as AD[31:0] and MDL[0:31] have their physical package pin numbers listed in an order corresponding
to the signal names. Example: ADO is on pin C22, AD1 is on pin D22, ..., AD31 is on pin V25.

GNT4 is a reset configuration pin with an internal pull-up resistor that is enabled only in the reset state.
A weak pull-up resistor (2—10 kQ2) should be placed on this PCI control pin to LVpp.

Vg and V,_for these signals are the same as the PCI V|4 and V,_entries in Table 3.

A weak pull-up resistor (2-10 kQ) should be placed on this pin to OVpp.

A weak pull-up resistor (2-10 kQ) should be placed on this pin to GVpp.

This pin has an internal pull-up resistor that is enabled at all times. The value of the internal pull-up resistor is not guaranteed
but is sufficient to prevent unused inputs from floating.

An external PCI clocking source or fan-out buffer may be required for the MPC8245 DUART functionality since
PCI_CLK][0:3] are not available in DUART mode. Only PCI_CLK4 is available in DUART mode.

This pin is a multiplexed signal and appears more than once in this table.

This pin is affected by the programmable PCI_HOLD_DEL parameter.

This pin is an open-drain signal.

This pin can be programmed as driven (default) or as open-drain (in MIOCR 1).

This pin is a sustained three-state pin as defined by the PCI Local Bus Specification.

OSC_IN uses the 3.3-V PCl interface driver, which is 5-V tolerant. See Table 2 for details.

PLL_CFG signals must be driven on reset and must be held for at least 25 clock cycles after the negation of HRST_CTRL
and HRST_CPU in order to be latched.

SDRAM_CLK][0:3] and SDRAM_SYNC_OUT signals use DRV_MEM_CTRL for chip Rev 1.1 (A). These signals use
DRV_MEM_CLK for chip Rev 1.2 (B).

The 266- and 300-MHz part offerings can run at a source voltage of 1.8 + 100 mV or 2.0 £ 100 mV. Source voltage should
be 2.0 £ 100 mV for 333- and 350-MHz parts.

This pin is LAVDD on the MPC8240. It is an NC on the MPC8245, which should not pose a problem when an MPC8240 is
replaced with an MPC8245.

The driver capability of this pin is hardwired to 40 Q and cannot be changed.

A weak pull-up resistor (2—10 kQ) should be placed on this pin to OVpp so that a 1 can be detected at reset if an external
memory clock is not used and PLL[0:4] does not select a half-clock frequency ratio.

Typically, the serial port has sufficient drivers in the RS232 transceiver to drive the CTS pin actively as an input. No pullups
are needed in this case.

HRST_CPU/HRST_CTRL must transition from a logic 0 to a logic 1 in less than one SDRAM_SYNC_IN clock cycle for the
device to be in the nonreset state
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The following pins are reset configuration pins: GNT4/DA5, MDL[0Q], FOE, RCS0, CKE, AS, MCP,
QACK/DAO, MAA[0:2], PMAA[0:2], SDMA[1:0], MDHJ[16:31], and PLL _CFG[0:4]/DA[10:15]. These
pinsare sampled during reset to configurethe device. The PLL_CFGJ[0:4] signalsare sampled afew clocks
after the negation of HRST_CPU and HRST_CTRL.

Reset configuration pins should betied to GND via 1-kQ pull-down resistors to ensure alogic O level is
read into the configuration bits during reset if the default logic 1 level is not desired.

Any other unused active low input pins should be tied to alogic-one level through weak pull-up resistors
(210 kQ) to the appropriate power supply listed in Table 16. Unused active high input pins should betied
to GND through weak pull-down resistors (2-10 kQ).

7.5 PCIl Reference Voltage—LVpp

The MPC8245 PCI reference voltage (LV pp) pins should be connected to a 3.3 £ 0.3 V power supply if
interfacing the MPC8245 into a 3.3-V PCl bus system. Similarly, the LV pp pins should be connected to
a5.0V + 5% power supply if interfacing the MPC8245 into a5-V PCI bus system. For either reference
voltage, the MPC8245 always performs 3.3-V signaling as described in the PCI Local Bus Specification
(Rev. 2.2). The MPC8245 tolerates 5-V signals when interfaced into a5-V PCI bus system.

7.6  MPCB8245 Compatibility with MPC8240

The MPC8245 A C timing specifications are backward-compatible with those of the M PC8240, except for
the requirements of item 11 in Table 10. Timing adjustments are needed as specified for Tyg
(SDRAM_SYNC _IN to sys logic_clk offset) time requirements.

The MPC8245 does not support the SDRAM flow-through memory interface.

The nominal core V pp power supply changesfrom 2.5 V on the MPC8240 to 1.8/2.0 V on the M PC8245.
See Table 2.

For example, the MPC8245 PLL_CFG[0:4] setting 0x02 (0b00010) has a different PCI-to-Mem and
Mem-to-CPU multiplier ratio than the same setting on the MPC8240, so it is not backward-compatible.
See Table 17.

Most of the MPC8240 PLL_CFG[0:4] settings are subsets of the PCI_SYNC _IN input frequency range
accepted by the MPC8245. However, the parts are not fully backward-compatible since the ranges of the
two partsdo not always match. Modes 0x8 and 0x18 of the M PC8245 are not compatible with settings 0x8
and 0x18 on the MPC8240. See Table 17 and Table 18.

Two reset configuration signals on the MPC8245 are not used as reset configuration signals on the
MPC8240: SODMAO and SDMAL.

The SDMAO reset configuration pin selects between the MPC8245 DUART and the MPC8240
backward-compatible mode PCl_CLK[0:4] functionality on these multiplexed signals. The default state
(logic 1) of SDMAO selects the MPC8240 backward-compatible mode of PCI_CLK[0:4] functionality
while alogic 0 state on the SDMAOQ signal selects DUART functionality. In DUART mode, four of the
five PCI clocks, PCI_CLK]0:3], are not available.

The SDMA1 reset configuration pin selects between MPC8245 extended ROM functionality and
MPC8240 backward-compatible functionality on the multiplexed signals. TBEN, CHKSTOP _IN,
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Rgic isdevice-related and cannot be influenced by the user. The user controls the thermal environment to
change the case-to-ambient thermal resistance, Rg . For instance, the user can change the size of the heat
sink, the airflow around the device, the interface material, the mounting arrangement on the printed-circuit
board, or the thermal dissipation on the printed-circuit board surrounding the device.

To determine the junction temperature of the device in the application without a heat sink, the thermal
characterization parameter (‘¥ ;1) measures the temperature at the top center of the package case using the
following equation:

Ty=Tr+ ¥y xPp)
where:

T+ = thermocoupl e temperature atop the package (°C)
Y 5 = thermal characterization parameter (°C/W)
Pp = power dissipation in package (W)

The thermal characterization parameter is measured per JESD51-2 specification using a 40-gauge type T
thermocoupl e epoxied to the top center of the package case. The thermocouple should be positioned so
that the thermocouple junction rests on the package. A small amount of epoxy is placed over the
thermocoupl e junction and over about 1 mm of wire extending from the junction. The thermocouple wire
is placed flat against the package case to avoid measurement errors caused by cooling effects of the
thermocouple wire.

When a 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 minimizes the change in thermal
performance caused by removing part of thethermal interfaceto the heat sink. Because of the experimental
difficultieswith thistechnique, many engineers measure the heat sink temperature and then back-cal culate
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.

In many cases, it is appropriate to simulate the system environment using a computational fluid dynamics
thermal simulation tool. In such atool, the simplest therma model of a package that has demonstrated
reasonabl e accuracy (about 20%) is atwo-resistor model consisting of a junction-to-board and a
junction-to-case thermal resistance. The junction-to-case covers the situation where a heat sink is used or
asubstantial amount of heat is dissipated from the top of the package. The junction-to-board thermal

resi stance describes the thermal performance when most of the heat is conducted to the printed-circuit
board.

7.9 References

Semiconductor Equipment and Materials International
805 East Middlefield Rd.

Mountain View, CA 94043

(415) 964-5111

MIL-SPEC and EIA/JESD (JEDEC) specifications are available from Global Engineering Documents at
800-854-7179 or 303-397-7956.

JEDEC specifications are available on the web at http://www.jedec.org.
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8 Document Revision History
Table 19 provides arevision history for this hardware specification.

Table 19. Revision History Table

Revision Date Substantive Change(s)
10 8/07 Section 3, Table 3, and Table 7—Changed format of recommended voltage supply values so that delta
to the chosen nominal does not exceed + 100 mV.
Completely replaced Section 4.6 with compliant 12c specifications as with other related integrated
processor devices.
9 12/27/05 | Document—Added Power Architecture information.
Section 4.1—Changed increased absolute maximum range for Vpp in Table 1. Updated format of
nominal voltage listings in Table 2.
Section 9.2—Removed Note 3 from Table 21.
Updated back page information.
8 11/15/2005 | Document—Imported new template and made minor editorial changes.
Removed references to a 466 MHz part since it is not available for new orders.
Section 4.3.2—Added paragraph for using DLL mode that provides lowest locked tap point read in
OxES3.
Section 5.3—Updated the driver and 1/0 assignment information for the multiplexed PCI clock and
DUART signals. Added note for HRST_CPU and HRST_CTRL, which had been mentioned only in
Figure 2.
Section 9.2—Updated the part ordering specifications for the extended temperature parts. Also
updated the section to reflect what we offer for new orders.
Section 9.3—Added new section, “Part Marking.” Updated Figure 33 to match with current part
marking format.
7 10/07/2004 | Section 4.1.2—Table 2: Corrected range of AVpp and AVDD,.
Section 9.1—Table 21: Corrected voltage range under Process Descriptor column. Minor reformatting.
6.1 05/24/2004 | Section 4.5.3—Table 11: Spec 12b was improved from 4.5 ns to 4.0 ns. This improvement is
guaranteed on devices marked after work week (WW) 28 of 2004. A device's work week may be
determined from the “YYWW” portion of the devices trace ability code which is marked on the top of
the device. So for WW28 in 2004, the device’s YYWW is marked as 0428. For more information refer
to Figure 33
6 05/11/2004 | Section 4.1.2—Table 2: Corrected range of GVpp to 3.3 + 5%.
Section 4.2.1—Table 4: Changed the default for drive strength of DRV_STD_MEM.
Section 4.5.1—Table 8: Changed the wording description for item 15.
Section 4.5.2—Table 10: Changed T,4 range and wording in note; Figure 11:changed wording for
SDRAM_SYNC_IN description relative to Tps.
Section 4.5.3—Table 11: Changed timing specification for sys_logic_clk to output valid (memory
control, address, and data signals).
5.1 — Section 4.3.1—Table 9: Corrected last row to state the correct description for the bit setting. Max tap
delay, DLL extend. Figure 8: Corrected the label name for the DLL graph to state “DLL Locking Range
Loop Delay vs. Frequency of Operation for DLL_Extend=1 and Normal Tap Delay”
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Table 19. Revision History Table (continued)

Revision

Date

Substantive Change(s)

0.1

Made Vpp/AVpp/AVpp2 = 1.8 V £ 100 mV information for 133-MHz memory interface operation to
Section 1.3, Table 2, Table 5, Table 9, Table 17, and Section 1.7.2.

Pin D17, formerly LAVpp (supply voltage for DLL), is a NC on the MPC8245 since the DLL voltage is
supplied internally. Eliminated all references to LAVpp; updated Section 1.7.1.

Previous Note 4 of Table 2 did not apply to the MPC8245 (MPC8240 document legacy). New Note 4
added in reference to maximum CPU speed at reduced Vpp voltage.

Updated the Programmable Output Impedance of DEV_MEM_ADDR in Table 4 to 6 Q to reflect
characterization data.

Updated Table 5 to reflect reduced power consumption when operating Vpp/AVpp/AVpp2 = 1.8 V
100 mV. Changed Notes 2, 3, and 4 to reflect Vpp at 1.9 V. Changed Note 5 to represent Vpp = AVpp
=18V.

Updated Table 7 to reflect Vpp/AVpp/AVpp2 voltage level operating frequency dependencies;
changed 250 MHz device column to 266 MHz; modified Note 1 eliminating VCO references; added
Note 2. Changed 250 MHz processor frequency offering to 266 MHz.

Changed Spec 12b for memory output valid time in Table 11 from 5.5 ns to 4.5 ns; this is a key
specification change to enable 133-MHz memory interface designs.

Updated Pinout Table 16 with the following changes:

e Pin types for RCS0, RCS3/TRIG_OUT and DA[11:15] were erroneously listed as 1/0, changed Pin

Types to Output.

Pin types for REQ4/DA4, RCS2/TRIG_IN, and PLL_CFG[0:4])/DA[10:6] were erroneously listed as

Input, changed Pin Types to I/O.

» Changed Pin D17 from LAVpp to No Connect; deleted Note 21 and references.

* Notes 3, 5, and 7 contained references to the MPC8240 (MPC8240 document legacy); changed

these references to MPC8245.

Previous Notes 13 and 14 did not apply to the MPC8245 (MPC8240 document legacy), these notes

were deleted; moved Note 19 to become new Note 13; moved Note 20 to become new Note 14;

updated associated references.

« Added Note 3 to SDMA[1:0] signals about internal pull-up resistors during reset state.

» Reversed vector ordering for the PCI Interface Signals: C/BE[0:3] changed to C/BE[3:0], AD[0:31]
changed to AD[31:0], GNTJ[0:3] changed to GNT[3:0], and REQ[0:3] changed to REQ[3:0]. The
package pin nhumber orderings were also reversed meaning that pin functionality did NOT change.
For example, ADO is still on signal C22, AD1 is still on signal D22,..., AD31 is still on signal V25. This
change was made to make the vectored PCI signals in this hardware specification consistent with
the PCI Local Bus Specification and the MPC8245 Integrated Processor Reference Manual vector
ordering.

* Changed TEST1/DRDY signal on pin B20 to DRDY.

e Changed TEST2 signal on pin Y2 to RTC for performance monitor use.

Updated PLL Table 17 with the following changes for 133-MHz memory interface operation:

e Added Ref. 9 (01001) and Ref. 17 (10111) details; removed these settings from Note 10 (reserved
settings list).

« Enhanced range of Ref. 10 (10000).

« Updated Note 13, changed bits 16—20 erroneous information to correct bits 23-19.

» Added Notes 16 and 17.

Added information to Section 1.7.8 in reference to CHKSTOP_IN and SRESET being unavailable in

extended ROM mode.

0.0

Initial release.
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9 Ordering Information

Ordering information for the parts fully covered by this specification document is provided in Section 9.1,
“Part Numbers Fully Addressed by This Document.” Section 9.2, “Part Numbers Not Fully Addressed by
This Document,” lists the part numbers that do not fully conform to the specifications of this document.
These specia part numbers require an additional document called a hardware specifications addendum.

9.1 Part Numbers Fully Addressed by This Document

Table 20 provides the Freescal e part numbering nomenclature for the MPC8245. Note that the individual
part numbers correspond to a maximum processor core frequency. For available frequencies, contact a
local Freescale sales office. In addition to the processor frequency, the part numbering scheme also
includes an application modifier that may specify special application conditions. Each part number also
contains arevision code that refersto the die mask revision number. The revision level can be determined
by reading the Revision ID register at address offset 0x08.

Table 20. Part Numbering Nomenclature

MPC  nnnn L XX nnn X
Product Part Processor Processor
s Process Descriptor Package 1 Frequency 2 Revision Level Version Register
Code Identifier
(MH2z) Value
MPC 8245 L: 0°to 105°C ZU =TBGA 266, 300 D:1.4 Rev ID:0x14 0x80811014
VV = Lead-free | 1.7V102.1V
TBGA
L: 0°to 105°C ZU =TBGA 333, 350
VV = Lead-free | 1.9V 1022V
TBGA
Notes:

1. See Section 5, “Package Description,” for more information on available package types.

2. Processor core frequencies supported by parts addressed by this specification only. Not all parts described in this
specification support all core frequencies. Additionally, parts addressed by a hardware specifications addendum may
support other maximum core frequencies.
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9.2  Part Numbers Not Fully Addressed by This Document

Parts with application modifiers or revision levels not fully addressed in this specification document are
described in separate part number specifications that supplement and supersede this document. Table 21
showsthe part numbers addressed by the MPC8245T XXnnnx series. Therevision level can be determined
by reading the Revision ID register at address offset 0x08.

Table 21. Part Numbers Addressed by MPC8245TXXnnnx Series
Part Number Specification Markings
(Document Order No. MPC8245ECS01AD)

MPC nnnn X XX nnn X
Product Part Process 1 Processor . Proce_ssor
s . Package 2 Revision Level Version
Code Identifier Descriptor Frequency .
Register Value
MPC 8245 T. —40° ZU = TBGA 266 MHz, 300 MHz: | D:1.4 Rev ID:0x14| 0x80811014
to 105°C V V= Lead-free 1.7Vto21V
TBGA 333 MHz, 350 MHz:
19Vto22V
Notes:

1. See Section 5, “Package Description,” for more information on available package types.

2. Processor core frequencies supported by parts addressed by this specification only. Not all parts described in this
specification support all core frequencies. Additionally, parts addressed by a hardware specifications addendum may
support other maximum core frequencies.

Table 22 shows the part numbers addressed by the MPC8245ARZUnnnx series.

Table 22. Part Numbers Addressed by MPC8245ARZUnnnx Series
Part Number Specification Markings
(Document Order No. MPC8245ECS02AD)

MPC nnnn X X XX nnn X
Processor
Product Part Process 3 Process Package 1 Processor Revision Level Version
Code Identifier | Identifier Descriptor 9 Frequency 2 Register
Value
MPC 8245 A R: 0° to 85°C ZU = TBGA 400 MHz |[D:1.4 Rev ID:0x14 | 0x80811014
V V= Lead-free 21V+
TBGA 100 mV
Notes:

1. See Section 5, “Package Description,” for more information on available package types.

2. Processor core frequencies supported by parts addressed by this specification only. Not all parts described in this
specification support all core frequencies. Additionally, parts addressed by a hardware specifications addendum may
support other maximum core frequencies.

3. Process identifier ‘A’ represents parts that are manufactured under a 29-angstrom process verses the original 35-angstrom
process.
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