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The MPC8240combinesa MPC603e&ore microprocessorwith aPClbridge TheMPC8240
PCI supprt allows sygem designas  rapidly create systans usihg periphaas already
designed for PCI and the othe s@andad interfaces. The MPC8240 ab integrates a
highperformarce memory cortroll er that suyppotts varioustypesof DRAM and ROM. The
MPC8240is the first of afamily of product that provide systan-levd suppott for indugry
standard interfaces with PowePC™ miaoprocesor cores.

This hardware gedfication desribes petinent electicd and phydcal charderistics of the
MPC8240 Forfunctional chaaderistics of the proces®r, refer to the MPC8240 Integrated
Proces®r User's Manual(MPC&40UM).

This hardware spedfication contains the foll owing topics:
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To locak any published erata or updates or this document, refer to the welsite at
http://www.motoroa.comsemcondictors.

1.1 Overview

The MPC8240 ntegrated piocessa is camprised of a peiipheral logic block anda 32-bit
superscdar MPC603e core, as shown in Figure 1.
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Figur e 1. MPC8240 Bloc k Diagram

The periphaal logic integraes a RCI bridge memory contoller, DMA controller, PIC interrupt controller,
1,0 controller, and an 12C controller. The MPC603e core is a full -feaured, high-performance processar with
floatingoint sypport, memoy mangemet, a 16-Kbyte instruction cache,a 16-Khyte data cache and
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power mangemen features. The ntegration reduces he oveall packaging requiremerts and thenumberof
disaete devices required for an enbedded system.

The MPC824mtainsan internd peiipheral logic busthat interfacesthe MPC603ecare to the peaipheaal
logic. Thecore can operte ata vaiety of frequerties, dlowing the desgner b trace off peformane for
power onaumption. The MPC603ecore is clocked fom a searte PLL, which is referenced b the
peripheaal logic PLL. THs allows the microprocessa and the peipheal logic block o operae at differert
frequerties while mantaining a syrchronotws tus interface. The nterface uses a 64- or 32-bit data bus
(depending onmemoy daa kus width) and a32-bit addess busalong with cortrol signalstha erable the
interface beween the pioces®r and peripheal logic to be opimizedfor paformarce. FCI accesses o the
MPC824 memoy space are passa to the proces®r bus for snmping purposes when snog modeis
ersabled.

The MPC824 features seve a variety of embealded apgicaions. In this way, the MPC6@e wre and
periphaa logic remain gened-pumpos. The MPC824&an be usd aseither a PCl hog or anagert
controller.

1.2 Features

This sedion simmarizes featires d the MPC820. Mapr feauresof the MPC8240areasfollows:
* Peripheal logic
— Memoy interface
— Programmabé iming suppoting ether FPM DRAM, EDO DRAM, or SDRAM
— High-bandvidth bus 32- or 64-kt dat bus)to DRAM
— Suppotts oneto eight banlks of4-, 16-, 64; or 128Mbit memoy devices
— Suppotts 1-Mbyte to 1-Gbyte DRAM memoy
— 16Mbytes of ROM spae
- 8, 32, or 64-bit ROM
— Write buffering for PCI andprocessoracesses
— Suppotts nomal parity, readmodify-write (RMW), o ECC
— Datapah huffering ketween mamory interface and procesor
— Low-voltage TTL logic (LVTTL) interfaces

— Port X: 8-, 32, or 64-bit geneal-pumposel/O pot using ROM cortroll er interfacewith
programmabé aldressstrobe iming

— 32-bit PCI interface operding Y to 66 MHz
— PCI 2.1compiant
— PCI 5.0 tolerarce
— Suppot for PCI locked a&cesses b memoy
— Suppott for aces®es to PCI memoy, I/0, and mnfiguraton pace
— Sdedable big- or little-endian operaion
— Store gahering of procesorto-PCl write and PCHo-memory write acceses
— Memoy prefetching of PClread acesse
— Sededable hadware-enforcedcoherency
— PCI bus arbitration unit (five request/grant pars)
— PCIl agaet mode @pability
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Address translation unt
Some intemal configuration registersaacesible from PCI

Two-chanrel integrated DMA controller (writes o ROM/Port X not supported)

Suppotts dired modk or chaning mode @utomaic linking of DMA trarsfers)
Suppotts scdter gahering—Read @ write dsmntinuousmemory
Interrupt on compkted ssgment chain, and eror

Local-to-local memory

PCI-to-PCI memory

PCI-to-local memory

PCI memory-to-loca memory

Message unit

Two doorbell registers
Two inbourd andtwo outboundmessging registers
1,0 messagecontoller

12C cantroller with full master/slave syopott (exceptbroadtag dl)
Programmabl e interrupt controller (PIC)

Five hardware interrupts (IRQs) or 16 seial interrupts
Four programmable timers

Integrated PClbus CPU, ad SDRAM clock genertion
Programmabé PClbus 60x andmemory interface outputdrivers

» Dynamicpowerman@gemen—Suppats 6k nap doz, axd deep mode
* Programmabé inputard ouput signds with watchpoint capability

* Built-in PCI bus performance monitor facility

Debug feaures

Memop atributeard PCI dtribute sgnals

Debug aldresssignak

MIV sgna—Marks vdid addressanddat bus o/cles o the memoy bus
Error injection/cgpture on data pah

IEEE 1149.1(JTAG)/test interface

* Procesor coreinterface
Highpelformane, sipescdar processorcore

Integer unit (1U), floating-point unit (FPU) (software erabled or dsabled), loadktore unit
(LSU), sysem egister unit (SRU), anda biand processhg wnit (BPU)

16-Kbyte ingruction cache
16-Kbyte data cadhe
Lockade L1 ceche enire cade orona pe-way basis
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1.3 General Parameters
The fdlowing list providesa simmaryof the gerera parametrs of the MPC8240

Techology 0.29-ym CMOS, fve-layer metal

Die sze 73mn?

Trarsigor count 3.1 million

Logic desgn Fully-staic

Packages Surfacemount 352tape bdl grid array (TBGA)

Core powersuppy 25V £5% V DC (naninal; seeTable 2 for recommendd operaing
conditiong

I/O powersupgy 3.0-to 36-V DC

1.4 Electrical and Therm al Characteristics

This section provides theAC and DC eletrical speificatons and hemmal charecteristics far theMPC8240.

1.4.1 DC Electrical Ch aracteristics

The fdlowing setions degribe the MPC8240 d@solute maximum rdings, reamommend@ opeating
condtions DC ekcticd spedfications, ouput driver chaaderistics, and pover cata charecteristics.

1.4.1.1 Absolute Maximum Ratings

The tablesin this section desciibe the MPC8240DC electicd charaderistics Table 1 providesthe asolute
maxmum ratings

Table 1. Absolute Maximum Ra tings

Characteristic * Symbol Range Unit
Supply voltage—CPU core and peripheral logic Vpp -0.31t0 2.75
Supply voltage—memory bus drivers GVpp -0.31t0 3.6 \%
Supply voltage—PCI and standard I/O buffers OVpp -0.31t0 3.6 \%
Supply voltage—PLLs and DLL AVpp/AVpp2/LAVpp -0.3102.75 \Y,
Supply voltage—PCI reference LVDpp -0.3t0 5.4 \%
Input voltage 2 Vin -0.31t03.6 v
Operational die-junction temperature range Tj 0to 105 °C
Storage temperature range Tstg —55 to 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. Stresses beyond those listed may affect device
reliability or cause permanent damage to the device.

2. PClinputs with LVpp =5V * 5% V DC may be correspondingly stressed at voltages exceeding LVpp + 0.5 V DC.
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1.4.1.2 Recommended Oper ating Conditions
Table 2 provides he recommendé operaing onditionsfor the MPC8240.

Table 2. Recommended Operating Conditions 1
Characteristic Symbol Reco\TaTJEnded Unit Notes
Supply voltage Vpp 25+ 5% \% 4,6
Supply voltage for PCI and standard bus standards OVpp 3.3%+03 \% 6
Supply voltages for memory bus drivers GVpp 3.3+ 5% \% 8
PLL supply voltage—CPU core logic AVpp 25+ 5% \% 4,6
PLL supply voltage—peripheral logic AVpp2 25+ 5% \% 4,7
DLL supply voltage LAVpp 25+ 5% \% 4,7
PCI reference LVpp 5.0+ 5% \Y, 9, 10
3.3%+03 \% 9, 10
Input voltage LVpp input-tolerant signals Vin Oto 3.6 0r5.75 \Y, 2,3
All other inputs 0to 3.6 \% 5
Die-junction temperature Tj 0to 105 °C

Notes:

1. These are the recommended and tested operating conditions. Proper device operation outside of these conditions
is not guaranteed.

2. These signals are designed to withstand LVpp + 0.5 V DC when LVpp is connected to a 3.3- or 5.0-V DC power
supply.

3. LVpp input tolerant signals: PCI interface, PIC control, and OSC_IN signals.

4. See Section 1.9, “Ordering Information,” for details on a modified voltage (Vpp) version device.

Cautions :

5. Input voltage (Vj,) must not be greater than the supply voltage (Vpp/AVpp/AVpp2/LAVpp) by more than 2.5V at all
times, including during power-on reset.

6. OVpp must not exceed Vpp/AVpp/AVpp2/LAVpp by more than 1.8 V at any time, including during power-on reset.
This limit may be exceeded for a maximum of 20 ms during power-on reset and power-down sequences.

7. Vpp/AVpp/AVpp2/LAVpp must not exceed OVpp by more than 0.6 V at any time, including during power-on reset.
This limit may be exceeded for a maximum of 20 ms during power-on reset and power-down sequences.

8. GVpp must not exceed Vpp/AVpp/AVpp2/LAVpp by more than 1.8 V at any time, including during power-on reset.
This limit may be exceeded for a maximum of 20 ms during power-on reset and power-down sequences.

9. LVpp must not exceed Vpp/AVpp/AVpp2/LAVpp by more than 5.4 V at any time, including during power-on reset.
This limit may be exceeded for a maximum of 20 ms during power-on reset and power-down sequences.

10.LVpp must not exceed OVpp by more than 3.6 V at any time, including during power-on reset. This limit may be
exceeded for a maximum of 20 ms during power-on reset and power-down sequences.
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Figure 2 showsthe swply voltage sequiendng andseprdion cutions.

% 5V_L T LVDD @5V
g
S 10 9 «<——See Note 1
g
>
N
g 33V OVpp/GVpp/(LVpp @ 3.3V - - - -)
2
Q 25vl Vp o/ AVpp/AVpp2/LAV
100 ps
Vpp Stable PLL
> Relock [<—
Time 2
0
Voltage HRST_CPU and Time
—> Regulator HRST_CTRL
P Delay «— Asserted 255 —>
External Memory
<«— P ly R — >
ower Supply Ramp Up Clock Cycles 2
Reset
Configuration Pins
9 External Memory __ ‘ <
Clock Cycles Setup Time 3
HRST_CPU and Maximum Rise Time Mustbe Less Than ____ s /M =14V
HRST_CTRL One External Memory Clock Cycle 4
Notes:

1. Numbers associated with waveform separations correspond to caution numbers listed in Table 2.

2. Refer to Table 7 for additional information on PLL relock and reset signal assertion timing requirements.
3. Refer to Table 8 for additional information on reset configuration pin setup timing requirements.

4. For the device to be in the non-reset state, HRST_CPU/HRST_CTRL must transition from a logic O to a

Figure 2. Supply Voltage Sequencing and Separation Ca utions
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Figure 3 showsthe urdershoa and owershod voltageof the memoryinterfaceof the MPC8240.

~N
GND .- - Ll .. -
GND-03V - |- —— — — — — — — — — —
ViL
GND-1.0V - - - - - - - - -
Not to Exceed 10% N
N —> <——— oftspram clk T F1 €

Figur e 3. Overshoot /Undershoot Voltage

Figure 4 and Figure5 show the undeshoot and oveshootvoltage of the PClinterface ofthe MPC8240 for
the 33-volt and 5volt sgnals, respecively.

11 ns

7.1 v. p-to-p

Overvoltage (minimum)

Waveform

7.1v. p-to-p
Undervoltage (minimum)

Waveform

Figure 4. Maximum AC Waveforms for 3.3-V Signaling
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11 v. p-to-p
Overvoltage S
Waveform (minimum)
N —t - - |- m e e a c — - ——f - - - - Y
10.75 v. p-to-p
Undervoltage (minimum)
Waveform
L —
Figure 5. Maximu m AC Waveforms for 5-V Signaling
1.4.1.3 DC Electrical Specifications
Table 3 provides he DC electrical characelisticsfor the MPC8240
Table 3. DC Electrical Specifications
At recommended operating conditions (see Table 2)
Characteri stic Condition 3 Symbol Min Max Unit
Input high voltage ° PCI only ViH 0.65 x OVpp LVpp \Y,
Input low voltage PCI only i — 0.3 x OVpp \Y,
Input high voltage All other pins (GVpp = 3.3 V) ViH 2.0 33 \%
Input low voltage All inputs except VL GND 0.8 \%
PCI_SYNC_IN
PCI_SYNC_IN input high voltage CVi4 24 — \%
PCI_SYNC_IN input low voltage CVL — 0.4
Input leakage current 4 for pins using [0.5V <V, <2.7V I — +70 HA
DRV_PCI driver @ LVpp =4.75V
Input leakage current 4 for all others |LVpp = 3.6 V I — +10 HA
GVpp £3.465V
Output high voltage loy = driver-dependent Von 2.4 — \Y
(GVDD =33 V)
Output low voltage loL = driver-dependent 2 VoL — 0.4 \%
(GVDD =33 V)
MOTOROLA MPC8240 Integrated Process or Hardware Specifications 9

For More Information On This Product,
Go to: www.freescale.com

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6131393/mpc8240ed.html

Freescale Semiconductor, Inc.
Electrical and Thermal Characteristics

Table 3. DC Electrical Specific ations (continue d)

At recommended operating conditions (see Table 2)

Characteri stic Condition 3 Symbol Min Max Unit

Capacitance Vi, =0V, f=1MHz Cin — 7.0 pF

Notes:
1. See Table 17 for pins with internal pull-up resistors.

2. See Table 4 for the typical drive capability of a specific signal pin based on the type of output driver associated with
that pin as listed in Table 17.

3. These specifications are for the default driver strengths indicated in Table 4.

4. Leakage current is measured on input pins and on output pins in the high impedance state. The leakage current is
measured for nominal OVpp/LVpp, and Vpp or both OVpp/LVpp and Vpp must vary in the same direction.

5. The minimum input high voltage is not compliant with the PCI Local Bus Specification (Rev 2.1), which specifies
0.5 x OVpp for minimum input high voltage.

1.4.1.4 Output Driver Characteristics

Table 4 provides information on the charaderistics of the output drivers referenced in Table 17. The values
are from the MPC8240 IBIS modéd (v1.1 IBIS, v1.2file) and ae untested. Foraddtiond detailed
informaton, e hecompkte IBIS modé listing at: http://www.motcomSPS/PaverRC/teksuppot/tools/

IBlS/kahlua_l.ibs.txt

Table 4. Drive Capability of MPC8240 Output Pins

Programmable Suool
Driver Type Output bpYy loH loL Unit Notes
Voltage
Impedance ()
DRV_STD 20 OVpp =33V 36.7 30.0 mA 2,4
40 (default) OVpp =3.3V 18.7 15.0 mA 2,4
DRV_PCI 25 OVpp =33V 11.0 20.6 mA 1,3
50 (default) OVpp =3.3V 5.6 10.3 mA 1,3
DRV_MEM_ADDR 8 (default) GVpp =3.3V 89.0 76.3 mA 2,4
DRV_PCI_CLK
- 13.3 GVpp =3.3V 55.9 46.4 mA 2,4
20 GVpp =3.3V 36.7 30.0 mA 2,4
40 GVpp =3.3V 18.7 15.0 mA 2,4
DRV_MEM_DATA 20 (default) GVpp =3.3V 36.7 30.0 mA 2,4
40 GVpp =3.3V 18.7 15.0 mA 2,4

Notes:

1. For DRV_PCI, Igy read from the IBIS listing in the pull-up mode, I(Min) column, at the 0.33-V label by interpolating
between the 0.3- and 0.4-V table entries’ current values that correspond to the PCI Vg = 2.97 = 0.9 x OVpp (OVpp
= 3.3 V) where table entry voltage = OVpp — PCl Vgp.

2. For all others with GVpp or OVpp = 3.3 V, Iy read from the IBIS listing in the pull-up mode, I(Min) column, at the
0.9-V table entry thatcorresponds to the Vo = 2.4 V where table entry voltage = GVpp/OVpp — Vop.

3. For DRV_PCI, I, read from the IBIS listing in the pull-down mode, I(Min) column, at 0.33V = PCI Vg =0.1 x OVpp
(OVpp = 3.3 V) by interpolating between the 0.3- and 0.4-V table entries.
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1.4.1.5 Power Characteristics
Table 5 provides pwer conaimpion dag for the MPC8240.

Table 5. Preliminary Power Cons umption

PCI Bus Clock/Memory Bus Clock
Mode CPU Clock Frequency (MHz) Unit Notes
33/66/166 33/66/200 33/100/200 66/100/200
Typical 25 2.8 3.0 3.0 w 1,5
Maximum—FP 29 3.3 3.5 3.5 w 1,2
Maximum—INT 2.6 29 3.2 3.3 W 1,3
Doze 1.8 1.9 2.1 2.1 w 1,4,6
Nap 667 667 858 858 mwW 1,4,6
Sleep 477 477 477 762 mwW 1,4,6
I/O Power Supplies

Mode Min Max Unit Notes
Typical—OVpp 200 600 mw 7,8
Typical—GVpp 300 900 mw 7,9

Notes:

1. The values include Vpp, AVpp, AVpp2, and LAVpp but do not include 1/0O supply power; see Section 1.7.2, “Power
Supply Sizing,” for information on OVpp and GVpp supply power. One DIMM is used for memory loading.

2. Maximum—FP power is measured at Vpp = 2.5 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 = 2.5 V with dynamic power management enabled while running entirely
cache-resident, looping, integer instructions.

4. Power saving mode maximums are measured at Vpp = 2.5 V while the device is in doze, nap, or sleep mode.

5. Typical power is measured at Vpp = AVpp = 2.5V, 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 1/O power values were results of the MPC8240 performing cache resident integer operations
at the slowest frequency combination of 33:66:166 (PCl:Mem:CPU) MHz.

8. The typical maximum OVpp value resulted from the MPC8240 operating at the fastest frequency combination of
66:100:250 (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 MPC8240 operating at the fastest frequency combination of
66:100:250 (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 on the PLL supply pins (AVpp and AVpp2) and the DLL supply pin (LAVpp) less than15 mW.
This parameter is guaranteed by design and is not tested.

1.4.2 AC Electrical Ch aracteristics

This sedion provides the AC dedrical chaaderistics for the MPC8240.After fabricaion, funcional pats
are sated by maxinumproces®r core frequercy as fiown in Table 6 ard tested for conformance b the AC
spedficationsfor that frequency The pracessor core frequercy is deermined by the bis (PCI SYNC_N)
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clock frequency and te sdtings ofthe PLL_CFGJ[0:4] sighak. Pats ae sotl by maxmum praesorcore
frequerty; see Setion 19, “Ordering Informaton,” for information on oideling pats.

1.4.2.1 AC Operating Frequency Data
Table 6 provides he opesting frequeng information for the MPC824.
Table 6. Operating Frequency

At recommended operating conditions (see Table 2) with GVpp = 3.3V £5% and LVpp = 3.3V £ 5%

200 MHz 250 MHz 2
Characteristic * Unit
Min Max Min Max
Processor frequency (CPU) 100 200 100 250 MHz
Memory bus frequency 33-100 MHz
PCI input frequency 25-66 MHz

Note:

1. Caution: The PCI_SYNC_IN frequency and PLL_CFGJ0:4] settings must be chosen such that the resulting
peripheral logic/memory bus frequency and CPU (core) frequency do not exceed their respective maximum or
minimum operating frequencies. Refer to the PLL_CFG[0:4] signal description in Section 1.6, “PLL Configurations,”
for valid PLL_CFG[0:4] settings and PCI_SYNC_IN frequencies.

2.) The 250-MHz processor is only available as an R spec part. See Section 1.9.2, “Part Numbers Not Fully Addressed
by This Document,” for more information.

1.4.2.2 Clock AC Specifications
Table 7 providesthe clbck AC timing spedfications as defined in Setion 14.2.3 “Input AC Timing
Specfficaions?

Table 7. Clock AC Timing Spe cific ations

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

Num Characteristic and Condition ! Min Max Unit | Notes
la |Frequency of operation (PCI_SYNC_IN) 25 66 MHz
1b |PCI_SYNC_IN cycle time 40 15 ns

2,3 |PCI_SYNC_IN rise and fall times — 2.0 ns 2
4 | PCI_SYNC_IN duty cycle measured at 1.4 V 40 60 %
5a |PCI_SYNC_IN pulse width high measured at 1.4 V 6 9 ns 3
5b |PCI_SYNC_IN pulse width low measured at 1.4 V 6 9 ns 3
7 | PCI_SYNC_IN jitter — 150 ps
8a |PCI_CLK]0:4] skew (pin-to-pin) — 500 ps
8b | SDRAM_CLK]0:3] skew (pin-to-pin) — 350 ps 8
10 |Internal PLL relock time — 100 ps 3,4,6
15 |DLL lock range with DLL_STANDARD =1 0= (NTeik — tioop — tiixa) < 7 ns 7
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Table 7. Clock AC Timing S pecific ations (continue d)

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

Num Characteristic and Condition 1 Min Max Unit Notes
16 |DLL lock range with DLL_STANDARD = 0 (default) 0 < (NTgik — Teik/2 — tioop — tfixo) ns 7
<7
17 | Frequency of operation (OSC_IN) 25 66 MHz
18 | OSC_IN cycle time 40 15 ns
19 |OSC_INrise and fall times — 5 ns 5
20 |OSC_IN duty cycle measured at 1.4 V 40 60 %
21 |OSC_IN frequency stability — 100 ppm
22 | OSC_IN V,y (loaded) 2.0 v
23 | OSC_INV,,_(loaded) 0.8 v
Notes:

1. These specifications are for the default driver strengths indicated in Table 4.

. Rise and fall times for the PCI_SYNC_IN input are measured from 0.4 to 2.4 V.

. Specification value at maximum frequency of operation.

. Relock time is guaranteed by design and characterization. Relock time is not tested.

. Rise and fall times for the OSC_IN input are guaranteed by design and characterization. OSC_IN input rise and fall

times are not tested.

6. Relock timing is guaranteed by design. PLL-relock time is the maximum amount of time required for PLL lock after
a stable Vpp and PCI_SYNC_IN are reached during the reset sequence. This specification also applies when the
PLL has been disabled and subsequently re-enabled during sleep mode. Also note that HRST_CPU/HRST_CTRL
must be held asserted for a minimum of 255 bus clocks after the PLL-relock time during the reset sequence.

7. DLL_STANDARD is bit 7 of the PMC2 register <72>. N is a non-zero integer (1 or 2). T is the period of one
SDRAM_SYNC_OUT clock cycle in ns. tjoqp is the propagation delay of the DLL synchronization feedback loop (PC
board runner) from SDRAM_SYNC_OUT to SDRAM_SYNC_IN in ns; 6.25 inches of loop length (unloaded PC
board runner) corresponds to approximately 1 ns of delay. tgq is a fixed delay inherent in the design when the DLL
is at tap point 0 and the DLL is contributing no delay; ts,o equals approximately 3 ns. See Figure 7 for DLL3 locking
ranges.

8. Pin-to-pin skew includes quantifying the additional amount of clock skew (or jitter) from the DLL besides any

intentional skew added to the clocking signals from the variable length DLL synchronization feedback loop, that is,

the amount of variance between the internal sys_logic_clk and the SDRAM_SYNC_IN signal after the DLL is
locked. While pin to pin skew between SDRAM_CLKSs can be measured, the relationship between the internal
sys_logic_clk and the external SDRAM_SYNC_IN cannot be measured and is guaranteed by design.

a b~ WD

Figure 6 shavsthe PCI SYNC _IN input clock timing dagram, andFigure 7 shows te DLL locking range
loop dedy versus frequency of operation.

—CViy
VM VM

PCI_SYNC_IN VM
—/ CVIL_

VM = Midpoint Voltage (1.4 V)
Figur e 6. PCI_SYNC_IN Input Cloc k Timing Dia gram
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] DLL will lock

[ ] DLL not guaranteed to lock

25 MHz

40 ns

33 MHz
30 ns 7]

50 MHz
20 ns 7

N=1
DLL_STANDARD =0

N =
DLL

I

|

|
10 ns ] T
0 5 10
Tioop Propagation Delay Time (ns)

Figure 7. DLL Loc king Range Loop De lay vs. Frequency of Operation

1.4.2.3 Input AC Timing Specifications

Table 8 providesthe input AC timing specfficaions.SeeFigure 8 andFigure9 for the input-outputtiming
diagamsreferencedto SDRAM_SYNC_N andPCI_SYNC_N, respectively.

Table 8. Input AC T iming Spe cification s

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

15

1
STANDARD =1

N=2

DLL_STANDARD =0
N=2

— | DLL_STANDARD =1

Num Characteris tic Min Max Unit | Notes

10a | PCl input signals valid to PCI_SYNC_IN (input setup) 2.0 — ns 2,3

10b1 | Memory control and data input signals in flow through mode valid to 3.0 — ns 1,3
SDRAM_SYNC_IN (input setup)

10b2 | Memory control and data input signals in registered/in-line mode valid 25 — ns 1,3
to SDRAM_SYNC_IN (input setup)

10b3 | Memory control and data signals accessing non-DRAM valid to 3.0 — ns 1,3
SDRAM_SYNC_IN (input setup)

10c | PIC, miscellaneous debug input signals valid to SDRAM_SYNC_IN 3.0 — ns 1,3
(input setup)

10d |I2C input signals valid to SDRAM_SYNC_IN (input setup) 2.0 — ns 1,3

10e |Mode select inputs valid to HRST_CPU/HRST_CTRL (input setup) 9 X tcLk — ns 1,35
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Table 8. Input AC T iming S pecific ations (continue d)

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

Num Characteris tic Min Max Unit Notes
1la |PCI_SYNC_IN (SDRAM_SYNC_IN) to inputs invalid (input hold) 1.0 — ns 1,2,3
11b |HRST_CPU/HRST_CTRL to mode select inputs invalid (input hold) 0 — ns 1,3,5
Notes:

1. All memory and related interface input signal specifications are measured from the TTL level (0.8 or 2.0 V) of the
signal in question to the VM = 1.4 V of the rising edge of the memory bus clock, SDRAM_SYNC_IN.
SDRAM_SYNC_IN is the same as PCI_SYNC_IN in 1:1 mode, but is 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 8.

2. All PCI signals are measured from OVpp/2 of the rising edge of PCI_SYNC_IN to 0.4 x OVpp of the signal in
question for 3.3-V PCI signaling levels. See Figure 9.

3. Input timings are measured at the pin.
4. tc i is the time of one SDRAM_SYNC_IN clock cycle.

5. All mode select input signals specifications are measured from the TTL level (0.8 or 2.0 V) of the signal in question
to the VM = 1.4 V of the rising edge of the HRST_CPU/HRST_CTRL signal. See Figure 10.

PCI_SYNC_IN _/\/M \ /
SDRAM_SYNC_IN /M
Shown in 2:1 Mode

<
—>
-2.0V 2.0V-
N
MEMORY ;ilé ¢
Inputs/Outputs
.08V 08v-—"

Input Timing o Output Timing
VM = Midpoint Voltage (1.4 V)

Figur e 8. Input- Output Timing Di agram Referenced to S DRAM_SYNC_IN

PCI_SYNC_IN \ 7 / OVpp +2 \

—>

%

|<—
—>> |l
PCI ~<— 0.615% OVpp — >
Inputs/Outputs 0.4 OVoo < 0.285x OVpp — >
Input Timing Output Timing
Figur e 9. Input-Ou tput Timing Diagram Referenced to PCI_SYNC_IN
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Figure 10 shavs the inputtiming diagram for mode ®lectsignds.

HRST_CPU/HRST_CTRL /— VM

Mode Pins

<08V —»

VM = Midpoint Voltage (1.4 V)
Figur e 10. Input Timing Dia gram for Mode Select Signals

1.4.2.4 Output AC Timing Specification

Table 9 providesthe piocessa bus ACtiming speificaions forthe MPC8240 See Figure 8 and Figure 9
for the input-outputtiming diagrams eferenced b SDRAM _SYNC_IN and PCI SYNC_IN, respedively.
Figure 11 shows he AC testload for the MPC8240.

Table 9. Output AC Timing Specific ations

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

Num Characteristic 3 6 Min Max Unit | Notes

12a |PCI_SYNC_IN to output valid, 66 MHz PCI, with MCP in the default — 6.0 ns 2,4
logic 1 state and CKE pulled down to logic O state (see Figure 10)
PCI_SYNC_IN to output valid, 33 MHz PCI, with MCP and CKE in the — 8.0 ns 2,4
default logic 1 state (see Figure 10)

12b1 | SDRAM_SYNC_IN to output valid (for memory control address and — 7.0 ns 1
data signals accessing DRAM in flow-through mode)

12b2 | SDRAM_SYNC_IN to output valid (for memory control address and — 6.0 ns 1
data signals accessing DRAM in registered mode)

12b3 | SDRAM_SYNC_IN to output valid (for memory control address and — 7.0 ns 1
data signals accessing non-DRAM)

12c | SDRAM_SYNC_IN to output valid (for all others) — 7.0 ns 1

12d | SDRAM_SYNC_IN to output valid (for I2C) — 5.0 ns 1

13a | Output hold, 66 MHz PCI, with MCP in the default logic 1 state and 1.0 — ns 2,4,5
CKE pulled down to logic O state (see Figure 10)
Output hold, 33 MHz PCI, with MCP and CKE in the default logic 1 2.0 — ns 2,4,5
state (see Figure 10)

13b | Output hold (all others) 0 — ns 1

14a | PCI_SYNC_IN to output high impedance (for PCI) — 14.0 ns 2,4
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Table 9. Output AC Timing Specifications (continue d)

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

Num Characteristic 3 © Min Max Unit | Notes
14b | SDRAM_SYNC_IN to output high impedance (for all others) — 4.0 ns 1
Notes:

1. 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, SDRAM_SYNC_IN to the TTL level (0.8 or 2.0 V) of the signal in question.
SDRAM_SYNC_IN is the same as PCI_SYNC_IN in 1:1 mode, but is 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 8.

2. All PCI signals are measured from OVpp/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 9.

3. All output timings assume a purely resistive 50-Q load (see Figure 11). Output timings are measured at the pin;
time-of-flight delays must be added for trace lengths, vias, and connectors in the system.

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

5. PCI hold times can be varied; see Section 1.4.2.4.1, “PCI Signal Output Hold Timing,” for information on
programmable PCI output hold times. The values shown for item 13a are for PCI compliance.

6. These specifications are for the default driver strengths indicated in Table 4.

Output Measurements are Made at the Device Pin
Output I < ) Z4=50Q OVpp/2 for PCI

Pin (
R, =50 Q GVpp/2 for Memory

Figure 11. AC Test Load for the MPC8240

1.4.2.4.1 PCI Signal O utput Hold Timing

In ode to meet minimum ouput hdd speificaionsrelative to PClI SYNC_N for both 33-and 66MHz
PCl systems the MPC824(has a pogrammabé ouput hold deby for PCI sgnals The nitial value of the
output hold deby is deermined by the values on he MCP ard CKE reseé corfiguraton signals Further
output hold deby vaues ae awilable through pogrammingthe PClI HOLD DEL vale ofthe PMCR2
configuration register.
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Table 10 desaibes the bit valuesfor the RCI_HOLD_DEL valuesin PMCR2.

Table 10. Power Management Configur ation Re gister 2 at 0x72

Bit Name Reset Descripti on
Value

6—4 | PCI_HOLD_DEL xx0 | PCl output hold delay values relative to PCI_SYNC_IN. The initial values of bits 6
and 5 are determined by the reset configuration pins MCP and CKE, respectively.
As these two pins have internal pull-up resistors, the default value after reset is
Ob110.

Although the minimum hold times are guaranteed at shown values, changes in the
actual hold time can be made by incrementing or decrementing the value in these
bit fields of this register through software or hardware configuration. The increment
is in approximately 400-picosecond steps. Lowering the value in the 3-bit field
decreases the amount of output hold available.

000 For Silicon Rev. 1.0/1.1: 66-MHz PCI. Pull-down CKE configuration pin with a
2-kQ or less value resistor. This setting guarantees the minimum output hold
(item 13a) and the maximum output valid (item 12a) times as specified in
Figure 9 are met for a 66-MHz PCI system. See Figure 12.

001 Reserved

010 Reserved

011 Reserved

100 For Silicon Rev. 1.2/1.3: 66-MHz PCI. Pull-down CKE configuration pin with a
2-kQ or less value resistor. This setting guarantees the minimum output hold
(item 13a) and the maximum output valid (item 12a) times as specified in
Figure 9 are met for a 66-MHz PCI system. See Figure 12.

For Silicon Rev. 1.0/1.1: 33-MHz PCI. This setting guarantees the minimum
output hold (item 13a) and the maximum output valid (item 12a) times as
specified in Figure 9 are met for a 33-MHz PCI system. See Figure 12.

101 Reserved

110 For Silicon Rev. 1.2/1.3: 33-MHz PCI. This setting guarantees the minimum
output hold (item 13a) and the maximum output valid (item 12a) times as
specified in Figure 9 are met for a 33-MHz PCI system. See Figure 12.
(Default if reset configuration pins left unconnected.)

For Silicon Rev. 1.0/1.1: Default if reset configuration pins left unconnected.
111 Reserved
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Figure 12 shavs the PCI HOLD_DEL efect on ouput vaid and hdd time.

Vpb

PCI_SYNC_IN 7

12a, 8 ns for 33 MHz PCI 3 c

PClI HOLD DEL =110
- - 13a, 2 ns for 33-MHz PCI
PCI_HOLD_DEL =110

12a, 6 ns for 66 MHz PCI
PCI_HOLD_DEL =100 13a, 1 ns for 66-MHz PCI
PCI_HOLD_DEL = 100

PCI Inputs/Outputs
33 MHz PCI

PCI Inputs/Outputs

66 MHz PCI
| A‘:,/PICI_I—E)OLD_DEL |
alues Decrease N
/" /,_ \\ \\
/ 7/ \ \
PClInputs __ o A
and Outputs \ \ 4 ’
\ AN s /
\ \ 1/_ _ J/
As PCI_HOLD_DEL
Values Increase
~ Output Valid — ~——Output Hold——

Note: Diagram not to scale.
Figure 12. PCI_HOLD_DEL Effect on Output Valid and Hold Time

1.4.2.5 1°C AC Timing Specifications
Table 11 provides the I°C inputAC timing specificationsfor the MPC8240
Table 11. 1°C Input AC Timing S pecific ations

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

Num Characteris tic Min Max Unit Notes
1 Start condition hold time 4.0 — CLKs 1,2
2 | Clock low period (the time before the MPC8240 | 8.0 + (16 x 2FPRI*2) x5 | — CLKs |[1,2,4,5
will drive SCL low as a transmitting slave after |4({FDR[5],FDR[1]} ==b'10) —
detecting SCL low as driven by an external 3({FDR[5],FDR[1]} == b'11)—
master) 2({FDR[5],FDR[1]} == b'00) —
1({FDR[5],FDR[1]} == b'01))
3 | SCL/SDA rise time (from 0.5 to 2.4 V) — 1 ms
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Table 11. 1°C Input AC Timing S pecific ations
At recommended operating conditions (see Table 2) with LVpp =3.3V 0.3V

Num Characteris tic Min Max Unit Notes

4 | Data hold time 0 — ns 2

5 | SCL/SDA fall time (from 2.4 to 0.5 V) — 1 ms

6 | Clock high period (time needed to either receive 5.0 — CLKs 1,2,5
a data bit or generate a START or STOP)

7 | Data setup time 3.0 — ns 3

8 | Start condition setup time (for repeated start 4.0 — CLKs 1,2
condition only)

9 | Stop condition setup time 4.0 — CLKs 1,2

Notes:
1. Units for these specifications are in SDRAM_CLK units.

2. The actual values depend on the setting of the digital filter frequency sampling rate (DFFSR) bits in the frequency
divider register I2CFDR. Therefore, the noted timings in this table are all relative to qualified signals. The qualified
SCL and SDA are delayed signals from what is seen in real time on the 12C bus. The qualified SCL and SDA signals
are delayed by the SDRAM_CLK clock times DFFSR times two plus one SDRAM_CLK clock. The resulting delay
value is added to the value in the table (where this note is referenced). See Figure 13.

3. Timing is relative to the sampling clock (not SCL).

. FDRI[X] refers to the frequency divider register I2CFDR bit n.

5. Input clock low and high periods in combination with the FDR value in the frequency divider register (I2CFDR)
determine the maximum 12C input frequency. See Table 12.

N

Table 12 providesthe 1°C frequency divider regster (I2CFDR)informaton for the MPC8240
Table 12. MPC8240 Maximum 1°C Input Fr equency

Maximum 1%C Input Frequency 1
FDR Hex 2 Divider * (Dec) SDRAM_CLK | SDRAM_CLK | SDRAM_CLK
@ 33 MHz @50 MHz | @ 100 MHz

20, 21 160, 192 1.13 MHz 1.72 MHz 3.44 MHz
22,23, 24,25 224, 256, 320, 384 733 1.11 MHz 2.22 MHz
0,1 288, 320 540 819 1.63 MHz
2,3,26,27,28,29 |384,448, 480, 512, 640, 768 428 649 1.29 MHz
4,5 576, 640 302 458 917

6,7, 2A, 2B, 2C, 2D | 768, 896, 960, 1024, 1280, 1536 234 354 709

8,9 1152, 1280 160 243 487

A, B, 2E, 2F, 30,31 | 1536, 1792, 1920, 2048, 2560, 3072 122 185 371
C,D 2304, 2560 83 125 251

E,F, 32 33,34,35 |3072, 3584, 3840, 4096, 5120, 6144 62 95 190

10, 11 4608, 5120 42 64 128

12, 13, 36, 37, 38, 39 | 6144, 7168, 7680, 8192, 10240, 12288 31 48 96
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Table 12. MPC8240 Maximu m 12C Input Fr equency (continue d)

Maximum 12C Input Frequency 1
FDR Hex * Divider * (Dec) SDRAM_CLK | SDRAM_CLK | SDRAM_CLK
@33MHz | @50MHz | @ 100 MHz
14,15 9216, 10240 21 32 64
16,17, 3A, 3B, 3C, 3D | 12288, 14336, 15360, 16384, 20480, 24576 16 24 48
18, 19 18432, 20480 10 16 32
1A, 1B, 3E, 3F 24576, 28672, 30720, 32768 8 12 24
1C, 1D 36864, 40960 5 8 16
1E, 1F 49152, 61440 4 6 12
Notes:

1. Values are in KHz, unless otherwise specified.
2. FDR Hex and Divider (Dec) values are listed in corresponding order.
3. Multiple Divider (Dec) values will generate the same input frequency, but each Divider (Dec) value will generate a

unique output frequency as shown in Table 13.
Table 13 providesthe 12C ouput AC timing speificaions for the MPC8240
Table 13. 1°C Output AC Timing S pecific ations

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

Num Characteris tic Min Max Unit Notes
1 | Start condition hold time (FDR[5] == 0) x (Dgpgr/16)/2N + (FDR[5] — CLKs | 1,2,5
==1) X (Dgpr/16)/2M
2 | Clock low period Depr/2 — CLKs | 1,2,5
3 | SCL/SDA rise time (from 0.5t0 2.4 V) — — ms 3
4 | Data hold time 8.0 + (16 x 2FPRI4:2ly 5 (5 - — ClKs | 1,2,5

4({FDR[5],FDR[1]} == b'10) —
3({FDR[5],FDR[1]} == b'11) -
2({FDR[5],FDR[1]} == b'00) —
1({FDRI[5],FDR[1]} == b'01))

5 | SCL/SDA fall time (from 2.4 to 0.5 V) — <5 ns 4
6 | Clock high time Depr/2 — ClLKs | 1,2,5
7 | Data setup time (MPC8240 as a (Depr/2) — (Output data hold time) — CLKs 1,5

master only)

8 | Start condition setup time (for repeated | Dgpg + (Output start condition hold time) — CLKs | 1,2,5
start condition only)
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Table 13. I12C Output AC Timing Spe cifications (continue d)

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

Num Characteris tic Min Max Unit Notes
9 | Stop condition setup time 4.0 — CLKs 1,2
Notes:

1. Units for these specifications are in SDRAM_CLK units.

2. The actual values depend on the setting of the digital filter frequency sampling rate (DFFSR) bits in the frequency
divider register I2CFDR. Therefore, the noted timings in this table are all relative to qualified signals. The qualified
SCL and SDA are delayed signals from what is seen in real time on the 12C bus. The qualified SCL and SDA signals
are delayed by the SDRAM_CLK clock times DFFSR times two plus one SDRAM_CLK clock. The resulting delay
value is added to the value in the table (where this note is referenced). See Figure 14.

3. Since SCL and SDA are open-drain type outputs, which the MPC8240 can only drive low, the time required for SCL
or SDA to reach a high level depends on external signal capacitance and pull-up resistor values.

4. Specified at a nominal 50-pF load.

5. DepR is the decimal divider number indexed by the value of FDR[5:0]. Refer to the I2C Interface chapter’s serial bit
clock frequency divider selections table. FDR[n] refers to the frequency divider register I2CFDR bit n. N is equal to
a variable number that would make the result of the divide (data hold time value) equal to a number less than 16.

M is equal to a variable number that would make the result of the divide (data hold time value) equal to a number
less than 9.

Figure 13 through Figure 16 shav 12C timings.

©
scL M VM \—/—\J
®
® @O |

SDA ‘><

Figur e 13. I1°C Timing Diagram |

SCL

SDA

Figur e 14. 12C Timing Diagr am Il
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DFFSR FILTER CLK 1 \
N ¢@>

SDA N Input Data Valid >

Note:
1. DFFSR filter clock is the SDRAM_CLK clock times DFFSR value.

Figure 15. I1°C Timing Di agram IlI

oS S

— | |<—Delay?

SCL/SDAealtime

SCL/SDAguaiifed VM

Note:
1. The delay is the local memory clock times DFFSR times 2 plus 1 local memory clock.

Figur e 16. 1°C Timing Diagram IV (Qualified Signal)

1.4.2.6 PIC Serial Interrupt Mode AC Timing Specif ications
Table 14 providesthe PIC srid interrupt modeAC timing speificaions for the MPC8240.

Table 14. PIC Serial Interrupt Mode AC Timing S pecifications
At recommended operating conditions (see Table 2) with LVpp =3.3V 0.3V

Num Characteris tic 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 |S_FRAME, S_RST output valid — 1 sys_logic_clk period +6| ns 2
time
6 |S_INT input setup timeto S_CLK | 1 sys_logic_clk period + 2 — ns 2
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Table 14. PIC Serial Interrupt Mode AC Timing S pecific ations (continue d)

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

Num Characteris tic Min Max Unit Notes
7 | S_INT inputs invalid (hold time) to — 0 ns 2
S CLK
Notes:

1. See the MPC8240 Integrated Processor User’'s Manual for a description of the PIC interrupt control register (ICR)
describing S_CLK frequency programming.

2. S_RST, S_FRAME, and S_INT are shown in Figure 17. Figure 18 depicts timing relationships to sys_logic_clk and
S_CLK and does not describe functional relationships between S_RST, S_FRAME, and S_INT. See the MPC8240
Integrated Processor User’s Manual for a complete description of 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 MPC8240 Integrated Processor User’s Manual for a
complete clocking description.

sys_logic_clk VM M fvm \ /
N
S _CLK VM VM // \

< @ > <—@—>
S_FRAME N
VM VM
S_RST N

Figur e 17. PIC Serial Interrupt Mode Output Timing Dia gram

sow | ~ \ J/VM \

<~

swr J

Figur e 18. PIC Serial Interrupt Mode Input T iming Di agram
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1.4.2.7 |EEE 1149.1 (JTAG) AC Timing Specifications
Table 15 provides he JTAG AC timing speifications for theMPC8240 whiein theJTAG operating mock.
Table 15. JTAG AC Timing Spe cific ation (Independent of PCI_SYNC_IN)

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

Num Characteristic 4 Min Max Unit Notes
TCK frequency of operation 0 25 MHz
1 TCK cycle time 40 — ns
2 TCK clock pulse width measured at 1.5 V 20 — ns
3 TCK rise and fall times 0 3 ns
4 TRST setup time to TCK falling edge 10 — ns 1
5 | TRST assert time 10 — ns
6 Input data setup time 5 — ns 2
7 Input data hold time 15 — ns 2
8 TCK to output data valid 0 30 ns 3
9 TCK to output high impedance 0 30 ns 3
10 TMS, TDI data setup time 5 — ns
11 TMS, TDI data hold time 15 — ns
12 | TCKto TDO data valid 0 15 ns
13 | TCKto TDO high impedance 0 15 ns
Notes:

1. TRSTis an asynchronous signal. The setup time is for test purposes only.
2. Non-test (other than TDI and TMS) signal input timing with respect to TCK.
3. Non-test (other than TDO) signal output timing with respect to TCK.

4. Timings are independent of the system clock (PCI_SYNC_IN).

Figure 19 shavs the JJAG clock input timing diagram.

C)

TCK / TIVM VM \VM

VM = Midpoint Voltage

Figur e 19. JTAG Clock Input Timing Dia gram
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Figure 20 shavs the TAG TRSTtiming dagam.

TCK

Figur e 20. JTAG TRST Timing Dia gram

Figure 21 shavs the JJAG bowndary scantiming diagram.

TCK \

N\
Data Inputs N Input Data Valid |)
N 5 .
Data Outputs N >< Output Data Valid

Data Outputs

Figure 21. JTAG Bound ary Scan Timing Diagram

Figure 22 shavs the test accessporttiming diagram.

TCK y

—A
TDI, TMS N Input Data Valid |)
TDO Al >< Output Data Valid
I\/
TDO N >
I\/

Figure 22. Test Access Port Timing Diagram
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1.4.3 Thermal Ch aracteristics

Table 16 providesthe pakage themal characeristics for the MPC8240.
Table 16. Package Thermal Characteristics

Characteristic * Symbol Value Unit
Die junction-to-case thermal resistance Rgic 1.8 °C/wW
Die junction-to-board thermal resistance Rgis 4.8 °C/wW

Note:
1. Refer to Section 1.7, “System Design Information,” for details about thermal management.

1.5 Package Des cription

The foll owing sections provide the packag parameters and mechaical dmensonsfor the MPC824, %2
TBGA package.

1.5.1 Package Parameters

The MPC8240 wsesa 35 mmx 35 mm), caity-down, $2 ph tape kall grd array (TBGA) packaje. The
package parametersare & providedin the following list

Package ouline 35mmx 35 nm

Interconnects 352

Pitch 1.27mm

Sdder balls ZU (TBGA)—62 Sn/36 Ph/2 Ag

VV (Lead free vesion of TBGA package)}—95.55n/4.0Ag/0.5Cu

Sdder ball diameer 0.75mm

Maximum module heght 1.65mm

Co-planarity spedfication 0.5 mm

Maximum force 6.0 Ibs.totd, uniformly distributed over packagg8 grans/bdl)
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1.5.2 Mechanical Dimensions

Figure 23 provides he mehanical dimersions, bp surface, sde prdfile, andpinout for the MPC8240, 32

TBGA package.

“F-1 |
CORNER : [ [—e—
T A

A
w
\

Top View

2624 22 20 18 1614 12 108 6 4 2
2523 211917151311 9 7 5 3 1

Freescale Semiconductor, Inc.

|c[0.150] T]

MIN | MAX
A | 348 | 352
B | 348 | 352
c| 145 | 165
D| .60 .90
G| 127BASIC
H| .85 ‘ 95
K | 31.75BASIC
L| 50 ‘ 70

A 00000000000000000000000000 Y
B
C
D
E
F
G
H
J
K
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N K
[=]
R
T
U
V
W
Y
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AD
AE o o0 v
AF 0000000000000 RO00000000000
Bottom View |
—_— | | ————
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Notes:
1. Drawing not to scale.
2. All measurements are in millimeters (mm).

O —| |-

C—>| l«—

ETS

-

—>

Figure 23. Mechanical Dimensions and Pinout Assignments for the MPC8240, 352 TBGA
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1.5.3 Pinout Listings

Table 17 providesthe pinoutlisting for the MPC8240, $2 TBGA pakage.
Table 17. MPC8240 Pinout Listing

Package Description

Power Output
Name Pin Number Pin Type Driver Notes
Supply
Type
PCI Interface Signals
C/BE[3:0] P25 K23 F23 A25 I/0 OVpp DRV_PCI 6, 15
DEVSEL H26 1’0 OVpp DRV_PCI 8,15
FRAME J24 l[e} OVpp DRV_PCI 8,15
IRDY K25 l[e} OVpp DRV_PCI 8,15
LOCK J26 Input OVpp — 8
AD[31:0] V25 U25 U26 U24 U23 T25 T26 I/0 OVpp DRV_PCI 6, 15
R25 R26 N26 N25 N23 M26 M25
L25 L26 F24 E26 E25 E23 D26
D25 C26 A26 B26 A24 B24 D19
B23 B22 D22 C22
PAR G25 I/0 OVpp DRV_PCI 15
GNTI[3:0] W25 W24 W23 V26 Output OVpp DRV_PCI 6, 15
GNT4/DA5 W26 Output OVpp DRV_PCI 7,15
REQI[3:0] Y25 AA26 AA25 AB26 Input OVpp — 6, 12
REQ4/DA4 Y26 IO OVpp — 12
PERR G26 I} OVpp DRV_PCI 8,15, 18
SERR F26 I/0 OVpp DRV_PCI 8,15, 16
STOP H25 I/0 OVpp DRV_PCI 8,15
TRDY K26 Ie} OVpp DRV_PCI 8,15
INTA AC26 Output OVpp DRV_PCI 8,15, 16
IDSEL P26 Input OVpp —
Memory Interface Signals
MDL[0:31] AD17 AE17 AE15 AF15 AC14 I/0 GVpp DRV_MEM_ 5,6, 13
AE13 AF13 AF12 AF11 AF10 DATA
AF9 AD8 AF8 AF7 AF6 AE5 B1
Al A3 A4 A5 A6 A7 D7 A8 B8
A10 D10 A12 B11 B12 Al4
MDH[0:31] AC17 AF16 AE16 AE14 AF14 I} GVpp DRV_MEM_ 6, 13
AC13 AE12 AE11 AE10 AE9 DATA
AE8 AC7 AE7 AE6 AF5 AC5 E4
A2B3D4B4B5D6C6B7C9A9
B10 A1l A13 B13 Al15
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Table 17. MPC8240 Pinout Listing (continued)

Power Output
Name Pin Number Pin Type Driver Notes
Supply
Type
CAS/DQMI[0:7] AB1 AB2 K3 K2 AC1 AC2 K1 J1 Output GVpp DRV_MEM_ 6
ADDR
RAS/CS[0:7] Y4 AA3 AA4 AC4A M2 L2 M1 L1 Output GVpp DRV_MEM_ 6
ADDR
FOE H1 110 GVpp DRV_MEM_ 3,4
ADDR
RCSO N4 110 GVpp DRV_MEM_ 3,4
ADDR
RCS1 N2 Output GVpp DRV_MEM_
ADDR
SDMA[11:0] N1R1R2T1T2U4U2U1V1V3 Output GVpp DRV_MEM_ 6, 14
W1 W2 ADDR
SDMA12/SDBA1 P1 Output GVpp DRV_MEM_ 14
ADDR
SDBAO P2 Output GVpp DRV_MEM_
ADDR
PARJ[0:7] AF3 AE3 G4 E2 AE4 AF4 D2 C2 110 GVpp DRV_MEM_| 6,13,14
DATA
SDRAS AD1 Output GVpp DRV_MEM_ 3
ADDR
SDCAS AD2 Output GVpp DRV_MEM_ 3
ADDR
CKE H2 Output GVpp DRV_MEM_ 3,4
ADDR
WE AA1 Output GVpp DRV_MEM_
ADDR
AS Y1 Output GVpp DRV_MEM_ 3,4
ADDR
PIC Control Sign als
IRQ_0/S_INT C19 Input OVpp — 19
IRQ_1/S_CLK B21 110 OVpp DRV_PCI 19
IRQ 2/S RST AC22 11O OVpp DRV_PCI 19
IRQ_3/S_FRAME AE24 110 OVpp DRV_PCI 19
IRQ_4/L_INT A23 110 OVpp DRV_PCI 19
12C Control Si gnals
SDA AE20 110 OVpp DRV_STD 10, 16
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Table 17. MPC8240 Pinout Listing (continued)

Package Description

. . Power Ou.tput
Name Pin Number Pin Type Supply Driver Notes
Type
SCL AF21 I/O OVpp DRV_STD 10, 16
Clock Out Sig nals
PCI_CLK [0:3] AC25 AB25 AE26 AF25 Output GVpp DRV_PCI_C 6
LK
PCI_CLK4/DA3 AF26 Output GVpp DRV_PCI_C
LK
PCI_SYNC_OUT AD25 Output GVpp DRV_PCI_C
LK
PCI_SYNC_IN AB23 Input GVpp —
SDRAM_CLK [0:3] D1G1G2E1 Output GVpp DRV_MEM_ 6
ADDR
SDRAM_SYNC_OUT |C1 Output GVpp DRV_MEM_
ADDR
SDRAM_SYNC_IN H3 Input GVpp —
CKO/DA1 B15 Output OVpp DRV_STD
OSC_IN AD21 Input OVpp — 19
Miscellaneous Signals
HRST_CTRL A20 Input OVpp —
m A19 Input OVpp —
MCP Al7 Output OVpp DRV_STD 3,4,17
NMI D16 Input OVpp —
SMI A18 Input OVpp — 10
SRESET B16 Input OVpp — 10
TBEN B14 Input OVpp — 10
QACK/DAO F2 Output OVpp DRV_STD 3,4
CHKSTOP_IN D14 Input OVpp — 10
MAA[0:2] AF2 AF1 AE1 Output GVpp DRV_MEM_ 3,4,6
DATA
MIV Al6 Output OVpp DRV_STD
PMAA[0:2] AD18 AF18 AE19 Output OVpp DRV_STD 3,4,6,15
TRIG_IN AF20 Input OVpp — 10
TRIG_OUT AC18 /0 OVpp DRV_STD
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Table 17. MPC8240 Pinout Listing (continued)

Power Output
Name Pin Number Pin Type Driver Notes
Supply
Type
Test/Configu ration Signals
PLL_CFGJ0:4)/ A22 B19 A21 B18 B17 I/0 OVpp — 4,6
DA[10:6]
TESTO AD22 Input OVpp — 1,9
TEST1 B20 Input OVpp — 9,10
TEST2 Y2 Input GVpp — 11
TCK AF22 Input OVpp — 9,12
TDI AF23 Input OVpp — 9,12
TDO AC21 Output OVpp DRV_PCI
T™MS AE22 Input OVpp — 9,12
TRST AE23 Input OVpp — 9,12
Power and Ground Sign als
GND AA2 AA23 AC12 AC15 AC24 Ground — —
AC3 AC6 AC9 AD11 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
J25J4 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,50V
GVpp AB3 AB4 AC10 AC11 AC8 AD10 | Power for GVpp —
AD13 AD15 AD3 AD5 AD7 C10 memory
C12C3C5C7D13D5D9 E3 G3 |drivers2.5V,
H4 K4 L4 N3 P4 R3U3V4Y3 3.3V
OVpp AB24 AD20 AD24 C14 C20C24 | PCI/stnd OVpp —
E24 G24 J23 K24 M24 P24 T23 3.3V
Y24
Vpp AA24 AC16 AC19 AD12 AD6 Power for Vpp —
AD9 C15 C18 C21 D11 D8 F3 core 2.5V
H23 J3 L23 M3 R24 T4 V24 W4
LAVpp D17 Power for LAVpp —
DLL25V
AVpp C17 Power for AVpp —
PLL (CPU
core logic)
25V
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Table 17. MPC8240 Pinout Listing (continued)

Power Output
Name Pin Number Pin Type Driver Notes
Supply
Type
AVpp2 AF24 Power for AVpp2 —
PLL
(peripheral
logic) 2.5V
Manufac turing Pins
DA2 C25 Output OVpp DRV_PCI 2
DA[11:13] AD26 AF17 AF19 Output OVpp DRV_PCI 2,6
DA[14:15] F1J2 Output GVpp DRV_MEM_ 2,6
ADDR

Notes:
1. Place pull-up resistors of 120 Q or less on the TESTO pin.
2. Treat these pins as no connects unless using debug address functionality.

3. This pin has an internal pull-up resistor that is enabled only when the MPC8240 is in the reset state. The value of
the internal pull-up resistor is not guaranteed but is sufficient to ensure that a 1 is read into configuration bits during
reset.

4. This pin is a reset configuration pin.

5. DL[0] is a reset configuration pin and has an internal pull-up resistor that is enabled only when the MPC8240 is in
the reset state.The value of the internal pull-up resistor is not guaranteed, but is sufficient to ensure that a one is
read into configuration bits during reset.

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

7. GNT4 is a reset configuration pin and has an internal pull-up resistor that is enabled only when the MPC8240 is in
the reset state.The value of the internal pull-up resistor is not guaranteed but is sufficient to ensure that a one is
read into configuration bits during reset.

8. Recommend a weak pull-up resistor (2—10 kQ) be placed on this PCI control pin to LVpp.
9. V| and V,_for these signals are the same as the PCI V| and V,_entries in Table 3.
10.Recommend a weak pull-up resistor (2—10 k) be placed on this pin to OVpp.
11.Recommend a weak pull-up resistor (2—10 k) be placed on this pin to GVpp.

12.This pin has an internal pull-up resistor; the value of the internal pull-up resistor is not guaranteed, but is sufficient
to prevent unused inputs from floating.

13.Output valid specifications for this pin are memory interface mode dependent (registered or flow-through), see

Table 9.

14.Non-DRAM access output valid specification applies to this pin during non-DRAM accesses, see specification 12b3
in Table 9.

15.This pin is affected by programmable PCI_HOLD_DEL parameter, see Section 1.4.2.4.1, “PCI Signal Output Hold
Timing.”

16.This pin is an open drain signal.

17.This pin can be programmed to be driven (default) or can be programmed to be open drain; see the PMCR2 register
description in the MPC8240 Integrated Processor User's Manual, for details.

18.This pin is a sustained three-state pin as defined by the PCI Local Bus Specification.
19.Maximum input voltage tolerance is LVpp-based. See Table 2 for details.
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PLL Configur ations

1.6 PLL Configurations

The MPC8240 internal PLLs ae onfigured by the PLL_CFG[04] signals. Fa a gven PCI. SYNC _IN
(PCI bus)frequency the PLL corfiguraton signds s& both the perpheral logic/memoy bus PLL(VCO)
frequercy of operation for the PCHto-memory frequency multiplying andthe MPC603eCPU PLL {¥CO)
frequercy of operation for memoy-to-CPU frequercy multiplying. The PLL configuratons fr the

MPC824 isshown in Table 18.

Table 18. MPC8240 Microprocessor PLL Configur ations

200 MHz Part 8° Ratios 34
Ff\g' P'E('ﬁ(]:EG Cpl[JO% 4F]"Dl PCI Clock Input Logﬁf;i,‘\’ﬂlen:aB'us CPU Clock | PCI-to-Mem | Mem-to- CPU
’ : ’ (PCI_SYNC_IN) Clock Range Range (Mem.V_CO) (CPU.V_CO)
Range (MHz) (MHz) (MHz) Multiplie r Multiplie r
0 00000 00110 25-26 75-80 188-200 3(6) 2.5(5)
1 00001 11000 Not usable 3(6) 3(6)
2 00010 00101 50-56 ° ’ 50 — 56 ’ 100-112 1(4) 2 (8)
3 00011 00101 Bypass Bypass 2(8)
4 00100 00101 25-28 ° ‘ 50-56 ‘ 100-113 2(8) 2 (8)
5 00101 00110 Bypass Bypass 2.5(5)
7 00111 11000 Bypass Bypass 3(6)
8 01000 11000 336.56° ’ 33-56 ’ 100-168 1(4) 3 (6)
A 01010 00111 Not usable 2 (4) 4.5 (9)
C 01100 00110 25-40 50-80 125-200 2(4) 2.5(5)
E 01110 11000 25-33 50-66 150-200 2 (4) 3(6)
10 10000 00100 25-33 75-100 150-200 3(6) 24
12 10010 00100 337-66 50-100 100-200 15(@3) 2(4)
14 10100 11110 25-28 50-56 175-200 2 (4) 3.5(7)
16 10110 11010 25 50 200 2 (4) 4(8)
18 11000 11000 25-26 62—65 186-200 2.5(5) 3(6)
1A 11010 11010 50 50 200 1(2) 4 (8)
1C 11100 11000 337-44 50-66 150-200 1.5 (3) 3 (6)
1D 11101 00110 33753 50-80 125-200 15(@3) 2.5(5)
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Table 18. MPC8240 Microprocessor PLL Configurations (continued)

200 MHz Part 89 Ratios 34
1 :
Elzf' P'E('Szl(]:EG Cpl[JO. I]”Dl PCI Clock Input | _ Pif;'men:ﬂus CPU Clock | PCl-to-Mem | Mem-to- CPU
: ' ' (PCI_SYNC_IN) é’lock Range Range | (MemVCO)| (CPU VCO)
Range (MHz) g (MHz) Multiplie r Multiplie r
(MHz)
1E 11110 01111 Off Off
Not usable
1F 11111 11111 off off
Notes:

1. The processor HID1 values only represent the multiplier of the processor’s PLL (memory-to-processor multiplier);
thus, multiple MPC8240 PLL_CFG[0:4] values may have the same processor HID1 value. This implies that system
software cannot read the HID1 register and associate it with a unique PLL_CFGJ[0:4] value.

2. PLL_CFG[0:4] settings not listed (00110, 01001, 01011, 01101, 01111, 10001, 10011, 10101, 10111, 11001, and
11011) are reserved.

3. In PLL-bypass mode, the PCI_SYNC_IN input signal clocks the internal processor directly, the peripheral logic PLL
is disabled, and the bus mode is set for 1:1 (PCl:Mem) mode operation. This mode is intended for hardware
modeling support. The AC timing specifications given in this document do not apply in the PLL-bypass mode.

. In clock-off mode, no clocking occurs inside the MPC8240 regardless of the PCI_SYNC_IN input.

. Limited due to maximum memory VCO = 225 MHz.

. Limited due to minimum CPU VCO = 200 MHz.

. Limited due to minimum memory VCO = 100 MHz.

. For clarity, range values are shown rounded down to the nearest whole number (decimal place accuracy removed).

. Note that the 250-MHz part is available only in the XPC8240RZUnnnx number series.

© 00 N O O b

1.7 System Design Inform ation

This scfon provdes eledrical ard themal desgn recmmmendaions br successul appicaton of the
MPC824.

1.7.1 PLL Power Supply Filt ering

The AVpp, AVpp2, and LAV, powver sgrals on the MPC8240 pioovide powe to the peiphead
logic/memory bus PLL, MPC603e procesor PLL, and SDRAM clock deby-locked loop (DLL),
respecively. To ensue stability of the internal clocks, thepowersupplied to the AV pp, AVpp2, ard LAV pp
input sgnals should ke filtered of any ndse in the 500KHz to 10-MHz resonant frequency range of the
PLLs. Three segparate circuits similar to the oneshown in Figure 24 usng suiface mount cgpactors with
minimum effedive series inductance (ESL) is recommended for AV pp, AVpp2, and LAV power signd
pins Consistent with the reeommendtons of Dr. Howard Johrson n High Speed Digital Desgn: A
Handbook of Bladk Magic (Prentice Hal, 1993) using multiple smal cgpadtors of equd value is
recommendedoverusng multiple values

The drcuits should be placedas close & possble to the reedive input signd pins to minimize noise
coupled fom neaby circuits. Routing drectly aspossble from the ca@citors t theinpu signd pins with
minimal indudanceof vias is important
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10Q
Vpp O WWA T T O AVpp
2.2 uF 2.2 uF
Low ESL Surface Mount Capacitors
GND

Figur e 24. PLL Pow er Supply Filter Circuit

1.7.2 Power Sup ply Sizing

The pavercorsumpfion nunbersprovided in Table 5 donotrefled powerfrom the OVpp ard GVpp powe
supplies tat are nonnegligible for the MPC8240.In typical apgicaion meauremerts, the OVpp powe
ranged from 200to 600mW andthe GV powe rargedfrom 3@ to 900 mW Therarges low-endpowe
numbers wee results o the MPC8240 peforming cachereddent integer opeations & the slowes
frequercy cambination of 3366:166 (PCl:Mem:CPU)MHz. The O\, high-erd range’s value resulted
from the MPC8240 peforming continuaus flushes ofcacte lineswith akernaing one and zeosto PCI
memoy. The GVpp high-end rangés value resulted from theMPC8240 @erating at the fastestfrequeng
combination of 66:100250 (PCl:Mem:CPU) MHz and performing coninuousflushesof cahelineswith
aternatng ones ard zaoson &-bit bourdartes to locd memoyw.

1.7.3 Decoupling Recommendation s

Due to its dynami power maregement feature large addes and daa buses, andhigh opeating
frequerties, tre MPC824) can geneate transent powea surges and hgh frequency nose inits powe
supply, especially while driving large @pecitive loads. This naise mus be pevened from reading othe
componatsin the MPC8240 g/stem, and the MPC8240itsdf requires aclean, tightly regulated saurce of
power. Therefore, it is recommendedtha the s/stem deggner place atleag onedemupling cagcitor ateach
Voo, OVpp, GVpp, ard LV pp pin of the MPC8240It is alsorecommened hat these deeouding @apecitors
receve their power from separate Vpp, OVpp, GVpp, andGND powe planesin the PCB, ullizing short
tracesto minimize ndudance Thes ca@citors should have a vdue of0.1 yF. Only ceramic SMT (surface
mourt technology) capaitors shald be usd to minimize lead irducince, préerabdly 0508 or 0603,
oriented sichtha connections are male dong the length of the fart.

In addtion, it is reammended tha there besevera bulk storagecapaitors distributed around the PCB,
feedng theVpp, OVpp, GVpp, andLVyp plares,to enable quick rechaging of the smaller chip cgpadtors.
Thesebulk camcitors stould have alow ESR (equivalert seres resstance) rating to ensue the quick
respone time neesary They $iould akobe canected to the powe ard ground planesthrough two vias
to minimize nductance. Suggsed bulk cgpadtors. 100—-3B0 Y- (AVX TPS tantalum orSanyoOSCON).

1.7.4 Connection Recommendations

To engire reliable operation, it is highly recanmended b conrect unusel inputs to an ajpropriate sgnd
level. Unusal active low inpus shauld betied to OVp. Unusedadive high inpus shaild be caneded to
GND. All NC (ho mnnect) signals mustremainunonnected.

Power ard graund caanedionsmug bemade b all external Vp, OVpp, GVpp, LVpp, and GNDpinsof the
MPC824.

The PCI.SYNC _OUT dgnal is intended to be outed hdfway ou to the PCI devicesand henreturned b
the RCI_SYNC_IN input of the MPC8240.
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The SDRAM SYNC_OUT ggnal is intended to be routed hafway outto the SDRAM devices ard then
returned tothe SDRAM SYNC _IN inputof theMPC824. The tace length may be useal to skew or adug
the timing window as neded. See thdotorola application noe AN1794, “Backdde L2 Timing Aralysis
for PCB Desgn Ermgineers,” for more information on this topic.

1.7.5 Pull-Up/Pu ll-Down Resistor Req uirements

The ddabusinput recavers ae rormaly turned off when noread operaion isin progress; therefare, they
do notrequire pull-up resistors onthe bus Thedat bus sgnals ae: DH[0:31], DL[0:31], andPAR][0:7].

If the 32-bit databusmodeis selecied,the inpu receivers of the unusel daa ard paity bits (DL[0:31] and
PAR[4:7]) will be disébled, andtheir outputs will drive logic zeros when they would atherwise nomally be
driven. Fo this mode, hese phs @ notrequire pull-up resistas and siould beleft uncomeded by the
system b minimize possble ouput switching.

The TESTOpins require pull-up resistors d 120 Q or lessconrecedto OVpp.
It isrecommended that TEST2havea we pull-up regstor (2—10kQ) connested b GVpp.

It isrecommened thatthe following sgnds be pulled up to OV, with weak pul-up resisors (2-10 K2):
SDA, SCL,SMI, SRESETTBEN, CHKSTOP_IN, andTEST1

It is recanmendedthat the foll owing PClcontral signak bepulled up to LV 5 with weakpul-up resstors
(2—-10kQ): DEVSEL, FRAME, IRDY, LOCK, PERR SERR STOR, TRDY, ard INTA. The resistar vaues
may nedl to be ajusted $rongerto reduceinducednoiseon ecific boad designs.

The following pins have internal pul-up resistors erabled atall times: REQ[0:3], REQ4/DA4, TCK, TDI,
TMS, and TRST See Table 17 for more information.

The following pins haveinternd pull-up resistors enabled only while the MPC8240is in the resd date:
GNT4/DA5, DLO, FOE RCS0, SDRAS SDCAS CKE, AS, MCP. MAA[0:2], PMAA[0:2], and
QACK/DAO. SeeTable 17 for more information.

The following pins are rest confguraion pins: GNT4DA5, DLO, FOE RCSQ CKE, AS, MCP,
QACK/DAO, MAAJO: 2], PMAAJ0:2], and PLL CFG[0:4]/DA[10:6]. The® pins ae sanpled during reset
to configure the device

Resetconfiguration pirs shauld betied to GNDvia 1k pull-downresigorsto ensue alogic O level isreal
into the canfiguration bits duiing resetif the default logic 1level is notdesred.

Any othe unwsed ative-low inpu pins stould be ted b a lagic one level through weak pul-up resisors
(2—10 K2) to the appropriate power syply. Unusedacive-high input pins shaild betiedto GND through
wed pul-down resisiors (2-10 KQ2).

1.7.6 JTAG Configu ration Sign als

Bounday scantesting is enaled through the JTJAG interfacesignds. The TRST signal is optional in the
IEEE 1491 gedficationbutis provided on all processasthatimplemer the PowePCarditedure. While
it is possibleto force the TAP cantroll er to the resetgate using anly the TCK and TMS signals, morereliable
power-on resd paformancewill beoltained i the TRSTsgnd is asseted duing powe-on rese. Beause
the JTAG interface isaso usedfor acessing the common orehip processa (COP)fundion, smply tying
TRSTto HRESETis not precticd.

The COP fincion of theseproces®rs allows a remote compuer system (ypicaly, a PC wih dedcaed
hardware and dduggihg oftware) to acces andcontrol the intemal opeations ofthe pracesor The COP
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interface mnneets pimarily through the JTAG port of the processor, with some alditionalsatus montoring
signals The COP prt requires the ablity to indeendently asert HRESETor TRSTin orderto fully control
the piocessa. If thetarget systemhas independent rese souces, sud as votage moniors, watchdog timers,
power supply failures, opushbutton swiches theCOP esd signds must bemergedinto thesesignals with
logic.

The aranganent shown in Figure 25 alows the COP b indgendnly aset HRESET or TRST, while
ensuiing that the target can drive HRESETas well If the JTAG interface and COmeade will nat be usd,
TRSTshoud be ied to HRESET<0 that it is asserted whenthe systan resetsignd (HRESET) is asserted
ensuiing thatthe JTAG scan chain isinitialized duing powe-on.

The QOP hade shavn in Figure25 adls manybenefits—breakpoints, watchpoints, register andmemoy
examinaton/modificaion, andother standard delhugge feauresare possble through this interface—and
can beasinexpeisive as a unpopulatedfootprint for a headerto beaddel when needed

The COP irtefface has a standad healer for connetion to the taget system, basd on tke 0.025"
squae-pod, 0.100" centered heade assambly (often cdleda Ber healer).

Thereis nostandadized wayto numberthe COP leader shownin Figure 25; corsequenty, manydifferert
pin numbes hae keen obseved from emulator vendors. Sme ae rumbeed bp-to-bottom then
left-to-right, while others use left-to-right then top-to-bottom, while still others number the pins courter
clockwise from pin 1 (& with anlC). Regardlessof the numbering, the signal placemet recanmended n
Figure 25 iscommonto dl knowvn emubtors

38 MPC8240 Integrated Process or Hardware Specifications MOTOROLA

For More Information On This Product,
Go to: www.freescale.com

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6131393/mpc8240ed.html

Freescale Semiconductor, Inc.
System Design Information

R MPC8240
From Target | SRESET ° ———5
Board Sources _D— SRESET
(if any) HRESET ! m
10 kQ[ HRST_CTRL
HRESET
o SRESET ® VvV 0V
e —/\/\—0Vpp
10 kQ
vV\—OVpp
10 kQ
OVpp
[ 10 kQ
4 TRST TRST
-
1kQ
3 VDD SENSE
2 6 = VAVAY, OVpp
a 52 10 kQ
0Kko VvV OVpp
Key 10 kQ bb
2 A2 l—\/\/\/* OVop
CHKSTOP_IN
s 8[» = CHKSTOP_IN ©
KEY o TMS
No pin 8 9 TMS
T D
g 1 TDO
TDI
O
COP Connector 3 TDI
Physical Pin Out TCK
7 TCK
2 — NC <€ QACK !
10 — NC
12 — NC
o

Notes:

1. QACK is an output on the MPC8240 and is not required at the COP header for emulation.

2. RUN/STOP normally found on pin 5 of the COP header is not implemented on the MPC8240.
Connect pin 5 of the COP header to OVpp with a 1-kQ pull-up resistor.

3. CKSTP_OUT normally found on pin 15 of the COP header is not implemented on the MPC8240.
Connect pin 15 of the COP header to OVpp with a 10-kQ pull-up resistor.

4. Pin 14 is not physically present on the COP header.

5. SRESET functions as output SDMA12 in extended ROM mode.

6. CHKSTOP_IN functions as output SDMA14 in extended ROM mode.

Figur e 25. COP Connector Dia gram

1.7.7 PCI Reference Voltage—LVpp

The MPC820 PCI eference voltage (LVpp) pins shald be conreced to 3.3 #.3 V powersupgy if
interfadng the MPC8240 nto a 3.3V PCI b system. Similarly, the LV pins shald be ®nnected ©
50+5%V power swply if interfacing he MPC8240 into a 5V PCI kus g/stem. Foreither reference
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voltage the MPC8240dways pefforms 3.3~V signaling as de<ribed in the PCI Locd Bus Sgecffication,
(Rev 21). The MPC820 only tolerates 5V signds wheninterfacedinto a5-V PCl bus system.

1.7.8 Thermal Man agement Information

This scion provides hermal managenentinformation for the tape bal grid array (TBGA) pakage for
air-cooled goplications. Proper themmal control design is primarily dependent on the sygem-levd
design—the hed sink, airflow, ard thermd interfacemateial. To reduce he dejuncion temperatue, hed
sinks may be atached to the paclageby several methods:adheive, sping cip tohdes in the piinted-circuit
board, orpadkage ard mouning clip andscrew asenbly. SeeFigure 26.

) TBGA Package
Heat Sink

N clsisials

B aupugngn

Thermal Interface ___
Material

=rclelolok -

! /-
Printed-Circuit Board Option
Figur e 26. Package Explode d Cross-Sectional View with Several Heat Sink Options

'

Figure 27 depctsthedie juncionto-ambientthermad resistance for four typical cases:
* Aheatdnkisnotatachel to the TBGA package, ard there exists high board-level thermalloadng
of adacentcamponerts.

* A hatsinkis notatiached b the TBGA pa&age, aml thee exists low boad-level themalloading
of adacentcomponerts.

* A hatsink (for exampk, ChpCoolers #HTS255P) s attachedto the TBGA padkage andthere
exists high bardlevel themal loading of adacent componerts.

* A hatsink (for examplke, ChpCoolers #HHTS255P) is attachedto the TBGA pakage andthere
existslow boad-level themalloading of adjacent componants.
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18 —@— No heat sink and high thermal board-level loading of
adjacent components
— 0O = No heat sink and low thermal board-level loading of
16 adjacent components
— O = Attached heat sink and high thermal board-level loading of
adjacent components
14 —— Attached heat sink and low thermal board-level loading of
\\ adjacent components
12

10

Die Junction-to-Ambient Thermal Resistance (°C/W)

O............../Oj...... T
- ,, / -

0.5 1 15 2 25
Airflow Velocity (m/s)

Figur e 27. Die Junction-to- Ambie nt Resistance

The boad desgner canchase betveenseveral types of heat sinks to place on the MPC8240. Sevea
commercially-available hed sinks for the MPC8240areprovided ly the ollowing vendas:

Aavid Themalloy 603-224-2088
80 Commercial S.

Corcord, NH 03®1

Internet: www.aavidthemall oy.com

Alpha Novatech 408-749-7601
473 SanaCt. #15

SantaClara, CA 95031

Internet: www.alphanovaed.com

The Bergquist Company 800-347-4572
18930 West 78 st

Chanhassa, MN 55317

Internet: www.begquistcompany.com

Internationd Eledronic Reseach Corporaion (ERC) 818-842-7277
413 North Moss S.

Burbark, CA 9152

Internet: www.ctscorp.com
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Tyco Electronics 800-522-6752
Chip Coders™

PO. Box 368

Hamisburg, PA 17105-3668

Internet: www.chipcoolerscom

Wakefield Ergineeing 603635-5102
33Bridgest.

Pdham, NH 0306

Internet: www.wakefield.com

Ultimatdy, the final seledion of anappropiate hea sirk deperds on mary facbrs, such as termd
peformanceata given ar velocity, spatal volume, mas, atachment method, asenbly, and ost

1.7.8.1 Internal Package Cond ucti on Resistance

Theintrinsic condictionthemal resistance pahsfor the TBGA, cavty-down, paclaging techndogy shown
in Figure 26 are asfoll ows:

« Thedie jundionto-case thermal resistance
* Thedie jundion-to-ball themal resisane

Figure 28 depicts the pimary hed transfer path for a padkagewith an atached heatsnk mounedto a
printed-drcuit boad.

External Resistance Radiation Convection
\

Heat Sink———>
<«———Thermal Interface Material

<«—— Die/Package
<—— Die Junction
<«—— Package/Leads

Internal|Resistance

AL A
VITViY

Printed-Circuit Board—> =

Y . .
External Resistance Radiation Convection

(Note the internal versus external package resistance.)

Figur e 28. TBGA Package with He at Sink Mount ed to a Printe d-Circuit Boa rd

For this cavity-down, wre-bond TBGA pakage, heatgererated ontheadive sde of the chp is condwcted
through he slicon, die attach, and pakage spealer, through he hea sink atach magrial (or thermd
interface maerial), andfinaly to thehed sink, whee it is removed ty forced-air convection.

1.7.8.2 Adhesives and Thermal Interface Materials

A themal interfacematerial is recommended atthe paclagelid-to-heatsink interfaceto minimize thermeal
contact resstance. For thoseapplicatons where the hea sink is atachedby a sprng clip mectanism,
Figure 29 shows the thermal performance of three thin-shed thermal-interface materials (silicone,
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graphite/ail, floroether ail), abare joint, and ajoint with themal greesse asa function of contad pressure.
As shawn, the pefformane o these thermd interface materials improveswith increassedcontact pressire.
The use of themmal grease significantly reducesthe interfacethermal resistance, that is, the kere joint results
in athermal resistane approximately seven times greater than that of thethermal greasejoint.

Hea sinks are attacheal to the package by meansof a gring clip to holesin the printed-circuit board (see
Figure 26). Thaefore, the synhetic gresse offers the best themmal peformance, consdering the low
interface pressure. Of course the seledion of any themmal interface material depends on many fadors:
thermal performance raguirements, manufacurability, service temperature, dieledric properties, cost, ard
so on.

2 , , , , —@— Silicone Sheet (0.006 in.)
T T T i - --+-- - Bare Joint
L : : : . — O - Floroether Oil Sheet (0.007 in.)
' ' ' ' — O — Graphite/QOil Sheet (0.005 in.)
—il— Synthetic Grease

§1.5— -------------- e ae - e m e [P e -
N | ' '
< L . - . . 4
3 L I I I i
o . . .
o - ! [ ! -
C 1 ' ' L
[ ' ' |
‘Z) B E"-v—~~. ' ' T
%) ' ™ — ' '

1 +------ R B e - - - - —
ﬂq:) . ‘EN\_~~~ , .
] i l =T~ —O— ]
S - . . 3
q_) 1
e — ' -
ol |
o - e e N -
@ 05 4------ ottt I--*""I-”"-I-“*\”‘I“\';“I ****** Tt —
Q. —
n - I I I I L Y —o— T

L \ =
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0 10 20 30 40 50 60 70 80

Contact Pressure (psi)
Figure 29. Thermal Performance of Select Thermal Interface Material

The board desgne can choo® beweenseveral types of themal interfaces. Heatsirk adhesive neterials
should be €lected baedon high condictivity and y¢ adequate mechanical strength to meetequpmert
shockvibration requiremens. The bllowing veners provide several commecialy-avdlable thermd
interfaces and achesive materials:

Chamerics, Inc. 781-935-4850
77 Dragon Ct

Wobun, MA 018884014

Internet: www.chamericscom

Dow-Corning Corporaion 800248-2481
Dow-Corning Electronic Materias

2200 W, Slzburg Rd.

Midland, MI 486860997

Internet: www.dow.com
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Shin-Etsu MicroSi, Inc. 883-642-1674
10028 S51¢ S.

Phoenk, AZ 85044

Internet; www.microd.com

Thermagon Inc. 883-246-9050
4707 Detoit Ave.

Clevdand, OH 4402

Internet: www.thermagon.mm

The following setion piovidesa he&snk selecion exanple using oneof the mmmercially-available hed
sinks.

1.7.8.3 Heat Sink Selection Example

For preliminary heat sink szing, thedie-jundion empeature, T; can be expessé asfollows:
T3=Ta + Tr + (Resc + Roint + Rosa) X Po

where
T,is the die-junction temperature
Ty is theinlet cabinetanbienttenmperature
Tris theair tempeaature rise within the mmputer cabinet
Rgsc is the juncion-to-cae themal resstance
RginT IS the adhesive or interfacematerial thermal resistance
Rgsa is the hat sink baseto-ambient thermal resisance
Pp is the paver disgpated ty the device

During opeation, he die-jundion tempemtures {T;) shoud be maintained at lessthan the value speafied
in Table2. The empemture of the air cooing thecomponet grealy depeds on the ambert inlet air
tempeature ard the dr temperature rise within the eledronic cabinet. An eledronic cabinet inlet-air
temperture (T,) may rangefrom 30°to 40°C. The ar temperature rise within acabinet (Tg) may bein the
range of 5° to 10°C. The themmal resistance of the thermal interface material (Rgnt) IS typically abou
1°C/W. Assuming a T, of 30°C, a | of 5°C, a TBGApackage Ry;c = 1.8 and a poweconsimption (Pp)
of 5.0wats, thefollowing expressn for T, is obtained for diejunction temperature

T;=30°C + 5C + (L.8°C/W + L0°CM + Ryggn) X 50 W

For preliminary heat sink szing, the hed snk ba®-to-ambientthemal resistarce s needd from the hed
sink manufacturer.

Though tre die junction-to-ambient andthe heatsink-to-ambient thermal resigances are a common fjure
of merit used fa compaing the thrermalpeformane of vaiousmicroelectonic packaging techndogies,
one $oud execise caution when usng orly this metic in deermining thermal managenent becaug no
singe paameter canadequéely desciibe threedimensonal heat flow. The fnd die-jundion opeating
tempemture isnot ony a fundion of the canporent-level themal resistance butthe system-levd design
and its opeating condtions. In addition to he compments powerconsumption, a numbeof fadors afed
the final opegating diejunction tempeiture arflow, board popudation (ocal heat flux of adacen
components), hea sink efficiengy, heatsink attadh, heatsnk placement, next-level interconnect techrology,
system air temperature rise altitude, and s on.

Due to the compéxity and the many vaiations of sysem-level bourdaly condtions for today’s
microelectronic ecuipment, the combied effects d the heattransfer medanisms (radation, corvecion,
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and caondudion) may vary widely. Forthesereasms, t is recommendedtha conjugak heat-transfer models
fortheboad, as wdl assysem-level designs,be ugd.

1.8 Document R evision History

Table 19 providesa revision history for this hadware speificaton.

Table 19. Document Revision His tory

Revision
Number

Substantive Chang e(s)

0

Preliminary release with some TBDs in the spec tables.

0.1

Updated notes for Table 2.

Replaced TBDs in Table 3 with values for output high and low voltages.

Deleted 25/25/75 column from Table 5; inconsistent with PLL encoding 01000.
Updated minimum processor frequencies in Table 6 from 80 to 100 MHz.

Updated values in Table 8. Spec 10b split for flow through and registered modes.
Updated values in Table 9.

Updated PCI_HOLD_DEL value guidelines in Table 10 and Figure 10.

Relabeled DA[0:15] pins in opposite order and added Note 11 for TEST2 in Table 17.
Changed PLL configurations 01001 and 10001 in Table 18 to reserved configurations.
Updated PLL configuration 00010’s operation ranges in Table 18.

Revised TRST connection recommendations in Figure 22 for COP interface.

0.2

Added Note 4 to Table 2, updated Note and Caution numbers in Table 2 and Figure 2.
Modified Table 6:

—Added 250 MHz column.

—Changed Maximum PCI Input Frequency for 200 MHz part from 33 to 66 MHz.
—Made one column common entries for Memory Bus and PCI Input Frequencies.

Revised Note 7 of Table 7 to indicate a feedback loop length of 6.25 inches (formerly 11.8 inches)

corresponding to approximately 1 ns of delay.
Added 250 MHz column to Table 18.

Corrected document revision number for previous version of this document in Table 19. Document

revision was indicated as 1, should have been 0.1.
Removed P = Reduced Spec information from Figure 28; does not apply to MPC8240.
Added R = Modified Voltage Spec information to Figure 28.

MOTOROLA MPC8240 Integrated Process or Hardware Specifications

For More Information On This Product,
Go to: www.freescale.com

Downloaded from Elcodis.com electronic components distributor

45


http://elcodis.com/parts/6131393/mpc8240ed.html

Freescale Semiconductor, Inc.

Document Revisi on History

Table 19. Document Revision His tory (continued)

Revision
Number

Substantive Chang e(s)

0.3

Removed “PowerPC Platform compliant” from first sentence on cover sheet.

Changed PCI 2.1—'compatible’ to ‘compliant’ in Section 1.2.

Updated Table 5 and its notes with preliminary power-consumption information.

Updated Table 6, removing 266 MHz frequency information.

Made corrections to Table 7.

* Items 5a and 5b were changed to correct values for 66-MHz PCI_SYNC_IN.

* OSC_IN Frequency Stability spec from 1000 to 100 ppm.

Table 9:

» Changed item 12b1 from 8.0 to 7.0 ns.

» Added item 12b3, Output Valid for ROM accesses.

Table 11, item 2, “"KAHLUA” terminology replaced with MPC8240.

Added EPIC Serial Interrupt Timing Section with two new figures, causing cross-references to

subsequent figures to be updated.

Updated formatting of pin out in Table 17.

Modified notes section in Table 17:

» Split Note 3 into new Notes 3 and 12. Notes 3, 5, and 7 cover internal pull-up resistors active only
during the reset state. Note 12 covers internal pull-up resistors enabled at all times.

* Note 11 has been revised.

+ Added Note 10 to SDA and SCL signals for consistency with theMPC8240 User’s Manual.

» Added Note 10 to SMI and TBEN; inputs that should have pull-ups and for consistency with reference
designs.

» Added Note 10 to SRESET and CHKSTOP_IN for consistency with Figure 23 (COP Connector)

» Added Notes 13 and 14 for output valid specifications dependent upon memory mode.

» Added Note 15 for pins affected by programmable PCI output valid and hold time.

» Added Notes 16 —18 relating to open drain pins.

Figure 18:

* Revised 200-MHz column to reflect PCI_SYNC_IN 66-MHz upper limit.

* Refs 1E and 1F not usable entries made to match others in the table.

* Revised Notes 4 and 5 changing OSC_IN to PCI_SYNC_IN.

* Removed 266-MHz column.

» Removed Ref 0x06 for dual PLL bypass mode; added it to reserved list in Note 3.

» Revised Note 4 describing PLL bypass mode.

Added missing cross-reference in Section 1.7.2 and corrected Schottky reference to the 1N5820 diodes.

Added Section 1.7.2 on power supply sizing.

Modified internal pull-up resistor list in Section 1.7.5 to be consistent with Notes of Table 17; added reset

configuration pin pull-down resistor value recommendation.

Modified Figure 23, COP connector diagram:

» Reversed direction of CKSTP_IN arrow to show it going in.

» Added a pull-up resistor on TRST.

Changed R-spec device’s Vpp range from 2.5-2.625 V to 2.5-2.75 V.

0.4

Modified DLL Lock Range with DLL_EXTEND = 1 equation in Table 7 from 0 < (NT¢/2 — tigop — tixg) < 7
10 0 <(NTgp — Te/2 — tigop — trixo) < 7-

Modified Figure 5 to only show T, Up to 15 ns, not practical to implement Tqq, beyond 15 ns.
Modified DL[0:31] and DH[0:31] signal names to MDL[0:31] and MDH][0:31], respectively, in Table 17 to
be consistent with the Tundra Tsi107™ PowerPC host bridge data bus naming convention.

Several active low signal names in Table 17 inadvertently had the overline formatting removed during the
final edit process of the previous revision. The signals are shown correctly with overlines in this version.
Signals affected were: DEVSEL, FRAME, LOCK, PERR, SERR, STOP, TRDY, INTA, FOE, RCS0, RCS1,
SDRAS, SDCAS, WE, AS, HRST_CTRL, HRST_CPU, MCP, SMI, SRESET, CHKSTOP_IN, and MIV.
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Table 19. Document Revision His tory (continued)

Revision
Number

Substantive Chang e(s)

0.5

Removed references to GVpp = 2.5 V until characterization of the memory interface at this voltage has

been completed.

Corrected Figure 2 power supply ramp-up time to be before the 100 ms PLL relock time.

Table 3:

* Deleted input leakage specification @ LVpp = 5.5 V.

» Changed minimum ‘Input High Voltage for PCI only’ from 0.5*OVDodaoD to 0.65*OVDD and added
Note 6.

» Changed condition on ‘Input Low Voltage,’ V., from ‘All inputs except OSC_IN’ to ‘All inputs except
PCI_SYNC_IN.’

* Replaced minimum CV formula, 0.5*OVDD, with 2.4-V value.

* Replaced maximum CV,_formula, 0.3*OVDD, with 0.4-V value.

Added Note 10 to Table 5.

Changed minimum memory bus frequency of operation from 25 to 33 MHz in Table 6 to coincide with

information shown in PLL_CFG Table 18.

Updated clock specifications in Table 7.

Updated input AC timing specifications in Table 8.

Updated output AC timing specifications in Table 9.

Replaced TBDs in Table 14 for specs 3, 5, and 6.

Table 17 renamed TEST3 (pin AF20) to TRIG_IN and renamed TEST4 (pin AC18) to TRIG_OUT, moved

both pins from Test/Configuration Signals group to Miscellaneous Signals group.

Added external pull-up resistor to LVDD recommendation for INTA signal in Table 17 and Section 1.7.5.

Added Note 19 to Table 17 about AVDD and LAVDD being internally connected; revised Section 1.7.1,

on filtering these pins.

Replaced HID1 column TBDs in Table 18 and deleted Note 1 resulting in renumbering notes throughout

Table 18.

Added Section 1.7.7, about PCI reference voltage.

Added note in Section 1.9, indicating ‘L=Standard Spec.’ part is only available in 200 MHz version of the

device. Changed ‘XPC’ to ‘MPC’ for consistency with other references in the document.
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Table 19. Document Revision His tory (continued)

Revision

Number Substantive Chang e(s)

0.6 Updated Technology in Section 1.3 from 0.32 to 0.29 pum.

Updated Notes in Table 2. Changed line 2 to reflect supply voltage wording of the other lines. Changed

notes 2 and 3 to include all LVDD input tolerant signals.

Updated Table 4 eliminating LVDD = 5.0 V entries for DRV_PCI. Changed LVDD to OVDD for remaining

DRV_PCI entries. Updated notes.

Updated Table 6 to show minimum memory bus operating frequency is 33 MHz.

Updated Table 8 with new characterization data for numbers 22 and 23.

Updated Table 8 adding */In-line’ to ‘Registered’ in Spec 10b2.

Updated Table 9 to Table 10 to how changes for MCP and CKE reset configuration changes for

PCI_HOLD_DEL.

Updated Table 12 eliminating 25 MHz column since memory interface does not operate at this frequency.

Updated Table 17:

* REQ4/DA4 and PLL_CFGJ0:4])/DA[10:6] changed Pin Type from Input to 1/O.

» DA2, DA[11:13], DA[14:15] changed Pin Type from 1/O to Output. L

 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], GNT[0:3] changed to GNT[3:0], and REQ[0:3] changed to REQ[3:0]. The
package pin number 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 the MPC8240 Hardware Specification
consistent with the PCI Local Bus Specification and the MPC8240 User Manual vector ordering.

 Deleted Note 19 indicating LAVDD and AVDD are internally connected. Added a new Note 19 about
OSC_IN and EPIC control signals input voltage levels.

Updated Section 1.7.1, eliminating references to LAVDD and AVDD being internally connected.

Updated Table 23 changing 2-kQ pull-up resistor on VDD_SENSE to 1-kQ.

Moved Section 1.7.7 to be at end of JTAG section.

Changed erroneous C4 reference in Figure 26 title to TBGA.

Deleted references to FLOTHERM models in Section 1.7.8.3.

1 Updated notes for Table 2, to include that the values maybe exceeded for up to 20 ms.
Updated Figure 2, removed note 2 concerning voltage sequencing.

Updated Solder Balls in Section 1.5.1, from 63/37 Sn/Pb to 62 Sn/36 Pb/2 Ag.
Updated Table 9, adding ‘address’ to 12b1-3.

Updated Table 10 to show the settings for silicon rev. 1.0/1.1 and for silicon rev. 1.2/1.3.
Updated Table 17:

» removed Note 10 from TRIG_OUT.

» Created separate rows for TESTO and TEST1 to reflect the change made in Note 1
» Changed Note 1 to refer only to TESTO.

Removed Section 1.7.2.

Section 1.6.8—Updated list of heat sink and thermal interface vendors.

Changed format of Section 1.8.

2 Section 1.3.1.5—Updated Table 5 to reflect power numbers for the L spec (2.5 V) part. The power
numbers for the R spec (2.625 V) part are now in the part number specifications document
MPC8240RZUPNS.

Section 1.5—Table 18 now reflects the L spec parts (200 MHz). The R spec PLL table is now in the R spec
(250 MHz) part number specifications document MPC8240RZUPNS.

Section 1.6.6—Updated this section and Figure 26.

Section 1.8.2—Updated reference to part number specifications document.
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Table 19. Document Revision His tory (continued)

Revisi on .
Number Substantive Chang e(s)
3 Throughout this document, the acronym EPIC was changed to PIC.

Throughout this document, the register name EICR was changed to ICR

Figure 2—The note numbers in the figure were renumbered to reflect the notes.
Table 7—Num 15 and 16 were updated, and Note 7 was corrected.

Figure 5 was updated to reflect the changes made in Table 7.

Section 1.7.6—Updated this section and Figure 23.

Section 1.9.1—Updated Table 20.

Section 1.9.2—Updated Table 21.

4 Section 1.4.1.2—Added Figure 4 and 5, Overshoot and Undershoot Voltage of PCI Interface
Section 1.5.1—Added solder ball package information for Lead free TBGA offering
Section 1.9—Added information regarding Lead free TBGA offering.

1.9 Ordering Information

Orderinginformation for the partsfully covered bythis specification doamentis providedin Secton 19.1,
“Part Numbes Fuly Addres®d by ThisDocumaent.” Secton 1.9.2, “Part Numbes NotFully Addressedby
This Doawment” lists the pat humbes that do notfully conform to the speificaions of this document
Thesespeial patt numbers require anaddtiond document called a part number speeification.

1.9.1 Part Numbers Fully Add ressed by This Do cum ent

Table 20 providesthe Motaola part numbering nomerlature for the MPC824. Not that the individud
pat numberscorregpondto a maimum pocessorcare frequency. Foravailable frequentes, ontad alocd
Motorola sales office. Each pat number also contains a revision code that refers to the die mask revision
number. Therevision level canbe determined by readng the Revsion ID register ataddess offset 0x08.

Table 20. Part Numbe ring Nome nclature

XPC nnnn X XX nnn X
Produc t Code Part Id entifi er Procc_ess Package ! Proc essor2 Revision Level
Descriptor Frequency
XPC 8240 L=25V+125mV |ZU=TBGA 200 E: 1.3, Revision ID 0x13
0to 105°C V'V = Lead free
TBGA

Notes:
1. See Section 1.5, “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 part number specifications may
support other maximum core frequencies.

1.9.2 Part Numbers Not Fu Illy Add ressed by This Do cum ent

Pats with apgicaion modfiers or revision levels not fully addressal in this spedfication document are
desaibedin searate part number specificaionsthat supplementand supesedethis documen. Table 21
shows he pat numbess addres®d by the XPC82HRXX250x pat humberspeificaions.
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Table 21. Part Numbers Addressed by XPC8240RXX250x Part Number Specification

XPC nnnn X XX nnn X
Product Code | Part Identifi er Procg SS Package Processor Revison Level
Descriptor Frequency
XPC 8240 R=2.625V+125mV, |ZU = TBGA 250 E: 1.3; Revision ID 0x13
0to 105°C V'V = Lead free
TBGA

Note: For other differences, see applicable specifications.

1.9.3 Part Markin g

Pats ae marked asthe exampk stown in Figure 30.

Notes:

m MOTOROLA

XPC8240L
XX200E

MMMMMM

ATWLYYWWA

8240

TBGA

MMMMMM is the 6-digit mask number.
ATWLYYWWA is the traceability code.

Figur e 30. Motor ola Part Marking for TBGA Device
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