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1 Overview

TheMPC7457 is thefourth implementation d thefourth
geneation (G4) microprocessors from Freescde. TheMPC7457
implementsthe full PonverPC 32-bit architecture ard istargeted at
networking and cmputing systems gplications TheMPC7457
consets ofa processorcore, a512Kbyte L2, and an internal L3
tag and controll er tha suppot aglueessbackside L3cade
througha dadicaed highbandwidt interface The MPC7447 is
identicd to the MPC7457 except tha it does not suppdrthel3
cadeinterface

Figure 1 shows alock diagram of the MPC7457.Thecoreis a
high-performance supescdar design suppaiing a
dowble-predsionfloaing-pointunit and aSIMD multimedia unit.
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Figure 1. MPC7457 Block Diagram
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Features

Thememory stolage sulsystan supmrtstheMPX bus protocol ad asubsgof the 60x bus potoool to main memory
and othe sygem resources. Thel3 interfacesuppotts 1,2, or 4 Mbytes of externa SRAM for L3 cache and/or
private memory daa. For systans implementing 4Mbytes of SRAM, amaximum of 2 Mbytesmay beusel ascache
the remaining 2 Mbytes must be private memory.

Note tha the MPC7457is afootprint-compatible, drop-in replacement in aMPC7455 gplication if thecore powe
swply is 13 V.

2 Features

This sedion sunmarizes feaures of the MPC7457implementation ofthe PowerPC architedure.

Major feaures of theMPC7457 ae as follows:
« High-performance syperscdar microprocessor

As many as four instructions @n be fetched from the instruction cacde at atime.
As many as three nstructions can be dispatchedto the issue queues atatime.
As many as 12 indructions @n bein the instruction geue (1Q).

As many as 16 indructions @n beat sone stage of exeaution simultaneoudy.
Single-cycle exeaution for mostinstructions

Oneinstuction per clock cycle throughpu for most ingructions

Seven-stage pipdine control

* Eleven indgoendent exeaution unis and threeregiste files

Branch processing urit (BPU) fedures static and dynamic branch prediction

— 128entry (32-set, four-way set asciative) branchtargetinstruction cache (BTIC), a cade of
branch instructions hat have been encounteed in branch/loop code sequences. If atarget instruction
isinthe BTIC, it is fetched into theinstmction queue a cycle soone than it can bemade available
from theinstruction cade. Typicdly, afetch that hits the BTIC provides the first four ingructions
in the target stream.

— 208-entry branch history (BHT) with 2 bits pe entry for 4 levels of prediction—not-taken, strongly
not-taken, taken, and strongly taken

— Up to theeoutganding speulative branches

— Branchinstructions hat do notupdate the countregiste (CTR) or link register (LR) are often
removed from the instruction stream.

— Eight-entry link register stack to predict the target addressof Branch Conditiond to Link Register
(bclr) instructions

Four integer units (IUs) that shae 32 GPRsfor integer opegands

— Threeidenticd IUs (IUla 1Ulb,and IU1c) can exeaute al integer ingructions except multiply,
divide, and move to/from spedal-purmposeregister instructions

— U2 exeautes miscellaneousinstructionsincludingthe CR logicd opeations,integer multiplication
and dividon instuctions,and noveto/from speial-purpoe registe instructions

Five-gage FRJ and a 2-entry FPR file
— Fully IEEE 7541985 ompliant FPU for both simgle- and dauble-predsion opeations
— SuppotsnondEEE nodefor time-critical operations
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Features

— Hardware suppot for denommalized numbers

— Thirty-two &4-hit FPRsfor single- or doublepredsion ogerands
— Four vector units and 2-entry vector registe file (VRS)

— Vedor peamute unit (VPU)

— Vedor integer unit 1 (VIU1) handles shot-latency AltiVec™ integer ingructions,such asvector add
instructions (for exanple, vaddsbs, vaddshs, and vaddsws)

— Vedorinteger unit2 (VIU2) handes longe-latency AltiVecinteger instructions, sud as vector
multiply add ingructions for example, vmhaddshs, vmhraddshs, and vmladduhm)

— Vedor flodingspointunit (VFPU)
— Threestageload/store unit (LSU)
— Suppots ineger, floaing-point, and vector instruction load/store traffic
— Fourentry vector touch quaue (VTQ) supportsall fourarchitected AltiVecdaa sream opeations

— Threecycle GPR and AltiVecload latency (byte, hdf-word, word, vector) with onecycle
throughput

— Fourcycle FPR load latency (single, double) with onecycle throughput

— No additional delay for misaligned accesswithin doubleword baunday

— Dedcatkedadler cdculates effedive adiresses (EAS)

— Suppots stae gahering

— Performs dignment, nomalization, and predsion conversion for floaing-point daa

— Executes caadhe control and TLB instructions

— Performs dignment, zero padding,and sign &tensionfor integer daa

— Suppots hits unde misses (multiple outdanding msses)

— Suppots bothbig- and little-endian modes, including misdignel little-endian accesses

e Threeisue quaues FIQ, VIQ, and GIQ can accept as many asone two, and thieeinstructions,respectively,
in a cycle. Instruction dspatch requires the following:

— Instuctions @n bedigpatched only from the threelowest1Q entries— QO, 1Q1, and 1Q2
— A maximum of threeinstructions @n bedispdched to the issugueaues per clock cycle

— Spacemust be available in the CQfor aninstruction to dispatch (this includes instructions that are
assgned a spacein the CQ but notin an issuequeue)

* Rerame luffers
— 16 GMR rename buffers
— 16 FPR rename buffers
— 16 VRrename buffers
e Dispatch unt
— Dewmdddispéach stege fully decodes each instruction
e Compktion unit
— The ompletion unit retires an ingruction from the 16-entry completion quaie (CQ) when dl
instructionsahea of it havebeen completed, the instruction has finishel exeaution, and no eceptions
are pending.
— Guaantees sguential programming modd (predse exception modd)
— Monitors dl dispached instructionsand retires them in order
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Features

Tradcks unesolved branches and flushes instuctions dter a mispredicted branch
Retires as many as threeinstructions pe clock cycle

e Separate on-chip L1 instruction and data caches Harvard architecure)

32Kbyte, eight-way sd associative instruction and cata caches

Pseaudo lesst recently used (PLRU) replacement algorithm

32-byte (eight-word) L1 cache block

Physiclly indexed/physical tags

Cadhewrite-back orwrite-through ogration progeammable on aper-pageor per-block basis

Instuction cache can provide four instructionsper clock cycle; data cache can provide fourwords pe
clock cycle

Cadhes @an bedisabled in sotware.

Cadhes @an belocked in software.

MES data cache cohaency maintained in hadware
Separate copy of daa cace tags for efficient snooping
Parity suppot on cade and tags

No snoopig of ingruction cache except for icbi instruction
Data cachesuppots AltiVecLRU and tansient instructions

Critical double and/orquad-word forwarding is peformed as needed. Critical quad-word forwarding
isused for AltiVecloads and instruction fetches. Other accesses usecritical doube-word forwarding.

* Level 2(L2) cadeinterface

On-chip, 512-Kbyte, eightway se assocative unified instruction and dda cache

Fully pipelined to provide 32 bytes per clock cycleto thelLl cades

A totd nine-cycle load latency for an L1 data cache missthat hits in L2

PLRU replacenen algorithm

Cacdhewrite-back orwrite-through ogration progeammable on aper-pageor per-block basis
64-byte, two-sectored line sze

Parity suppot on cadce

* Level 3 (L3) caceinterface(not implemented onMPC7447)

Provides aitical doubk-word forwarding to therequesting unit

Interrel L3 cache cantroll er and tags

Externd data SRAM s

Suppot for 1-, 2-, and 4Mbyte (MB) total SRAM spae

Suppot for 1- or 2-MB of cace spae

Cacdhewrite-back orwrite-through ogration progammable on aper-pageor per-block basis
64-byte (1-MB) or 128-byte (2-MB) sectored line size

Private memory capability for hdf (L MB minimum) or al of the L3 SRAM spaefor atotal of 1-, 2-,
or 4-MB of private memory

Suppots MSUG2 dual daarate (DDR) syndironousburst SRAM s, PB2 pipelined synchronous lurst
SRAM s, and pip€lined (regista-register) late write syndironous bust SRAM s

Suppots paity on cache and tags
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Features

Configurable core-to-L3 frequency divisors
64-bit external L3 daabus sistans 64 bits pe L3 clock cycle

e Separate memory managenent units (MM Us) for instructions and data

52-it virtud address;32- or 36-bit physcal address
Address tanslation for 4-Kbyte pages, variable-sized bocks, and 56-Mbyte segments

Memory programmable as write-back/write-through,caching-inhibited/caching-all owed, and memory
cohaency enforced/memory coherency notenforced on apage or block basis

Separate IBATs and DBATSs (eight ead) adso ddfined as SPRs
Separate instruction and data trandation lookaside buffers (TLBS)
— Both TLBs ae 128-entry, two-way sd assoéative, and useLRU replacement agorithm

— TLBs aehadware- or sotware-reloadable (that is, ona TLB missapagetable search is peformed
in hardware or by system software)

« Efficient dataflow

Although theVR/LSU interfaceis 128 bitstheL1/L2/L3 bus intefacealows up to 256 bits
Thell daacade s fully pipelined to provide 128 bitdcycle to orfrom theVRs
L2 cache is fully pipelinedto provide 256 hts per processor clock cycle totheL1 cade

As many as eight outstanding out-of-order, cache misses ae alowed bdaween thelL1 daa cache and
L2/L3 bus

As many as 16 outof-order transactions @n bepresent onthe MPX bus

Store merging for multiple store misses to thesame line. Only coheency action teken (address-only)
for store misses merged to al 32 byes of a cache blodk (no daa tenure needed).

Threeentry finished stae quaue and five-entry completed stoe queue between theLSU andthe L1 daa
cade

Separate additiond queues for efficient buffering of outbound déa (such as castoutsand wiite-through
stores) from the L1 data cache anl L2 cade

e Multiprocessirg suyppott fedures include thefoll owing:

Hardware-enforced, MESI cache cohaency protocols for daa cade

L oad/gore with resevation instruction par for atomic memory references, samaphores, and othe
multiprocessoropeaations

¢ Power and therma management

1.3V procesor core
Thefollowing three powe-saving modes ae available to the sygem:
— Nap—Instudion fetchingis hdted. Only thoseclocks for the time base, deaementer, and JTAG

logic remain runring. The pat goes inb thedoz state to snoop nemory opeaations on thebus ad
back to ngp usinga QREQ/QACK processor-system handshéke protoal.

— Sleep—Power consunption isfurther reduced by disabling bus snoging, leaving only thePLL in a
locked and running date. All internal fundiond units are disabled.

— Deepdeep—When the partisin the sleep state, the system candisablethe PLL. The system canthen
disable the SY SCLK source for greaer system powe savings. Power-on rese procedures for
redarting and relocking the ALL must be followed on exiting the deepd e sate.
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Comparison with the MPC7455, MPC7445, MPC7450, MPC7451, and MPC7441

— Therma management fadlity provides sotware-controll able themal managenent. Thermal
managenent is peformed throughthe useof threesupervisor-level registersandan MPC7457%spedfic
thermd management exception.

— Instuction adhe throttling provides control of ingruction fetching 1o limit pover consumption
« Performance monitor can beusal to help debug syseém designs and improve sotware efficiency
* In-sysem testability and déougging eaures through JAG bourdary-scan capability

* Testability
— LSSD s@n design

— |EEE 11491 JTAG interface
— Array built-in sdf test(ABIST)—fadory test only

* Reliability and saviceaility

— Parity chedking onsystem bus &ad L3 cade bus
— Parity checking onthe L2 and L3 cache tag arays

3 Comparison with the MPC7455, MPC7445, MPC7450,
MPC7451, and MPC7441

Table 1 compares thekey fedures of the MPC7457 with thekey feaures of the earlier MPC7455,MPC7445,
MPC7450,MPC7451,and MPC7441.To achieve a highe frequency, the number of logic levels pe cycleis
reduced. Also,to echieve thishighe frequency, the pipdine of the MPC7457 is étended (compared to the
MPC7400) while maintaining thesame level of performance as measured by the number of instructions xeauted

per cycle (IPC).

Table 1. Microarchitectu re Comparison

Microarc hitectural Specs MPC7457/MPC7447 MPC7455/MPC7445 MPC7J§%§A4IZ€7451/
Basic Pipeline Functions

Logic inversions per cycle 18 18 18
Pipeline stages up to execute 5 5 5

Total pipeline stages (minimum) 7 7 7
Pipeline maximum instruction throughput 3 + Branch 3 + Branch 3 + Branch

Pipeline Resour ce
Instruction buffer size 12 12 12
Completion buffer size 16 16 16
Renames (integer, float, vector) 16, 16, 16 16, 16, 16 16, 16, 16
Maximum Execution Throughput
SFX 3 3 3
Vector 2 (any 2 of 4 units) 2 (any 2 of 4 units) 2 (any 2 of 4 units)

Scalar floating-point

1

1

1
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Comparison with the MPC7455, MPC7445, MPC7450, MPC7451, and MPC7441

Table 1. Microarchitectu re Comparison (continued)

Microarc hitectural Specs

MPC7457/MPC7447

MPC7455/MPC7445

MPC7450/MPC7451/
MPC7441

Out-of-

Order Window Size in Execution Queues

SFX integer units

lentry x 3 queues

lentry x 3 queues

lentry x 3 queues

Vector units

In order, 4 queues

In order, 4 queues

In order, 4 queues

Scalar floating-point unit

In order

In order

In order

Branc h Processing Resources

Prediction structures

BTIC, BHT, link stack

BTIC, BHT, link stack

BTIC, BHT, link stack

BTIC size, associativity

128-entry, 4-way

128-entry, 4-way

128-entry, 4-way

BHT size 2K-entry 2K-entry 2K-entry
Link stack depth 8 8 8
Unresolved branches supported 3 3 3
Branch taken penalty (BTIC hit) 1 1 1
Minimum misprediction penalty 6 6 6
Execution Unit Timings (Latency-Throughp ut)

Aligned load (integer, float, vector) 3-1,4-1, 31 3-1,4-1, 3-1 3-1,4-1, 3-1
Misaligned load (integer, float, vector) 4-2,5-2,4-2 4-2,5-2,4-2 4-2,5-2,4-2

L1 miss, L2 hit latency

9 data/13 instruction

9 data/13 instruction

9 data/13 instruction

SFX (aDd Sub, Shift, Rot, Cmp, logicals) 1-1 1-1 1-1
Integer multiply (32 x 8, 32 x 16, 32 x 32) 3-1,3-1, 4-2 3-1,3-1,4-2 3-1,3-1,4-2
Scalar float 5-1 5-1 5-1
VSFX (vector simple) 1-1 1-1 1-1
VCFX (vector complex) 4-1 4-1 4-1
VFPU (vector float) 4-1 4-1 4-1
VPER (vector permute) 2-1 2-1 2-1
MMUs

TLBs (instruction and data)

128-entry, 2-way

128-entry, 2-way

128-entry, 2-way

Tablewalk mechanism

Hardware + software

Hardware + software

Hardware + software

Instruction BATs/data BATS 8/8 8/8 4/4
L1 | Cache/D Cache Features

Size 32K/32K 32K/32K 32K/32K

Associativity 8-way 8-way 8-way

Locking granularity Way Way Way
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Comparison with the MPC7455, MPC7445, MPC7450, MPC7451, and MPC7441

Table 1. Microarchitectu re Comparison (continued)

Microarc hitectural Specs MPC7457/MPC7447 MPC7455/MPC7445 MPC7'\4/|1|53(2$/I 423:7451/
Parity on | cache Word Word Word
Parity on D cache Byte Byte Byte
Number of D cache misses (load/store) 5/1 5/1 5/1
Data stream touch engines 4 streams 4 streams 4 streams
On-Chip Cache Features
Cache level L2 L2 L2

Sizel/associativity

512-Kbyte/8-way

256-Kbyte/8-way

256-Kbyte/8-way

Access width 256 bits 256 bits 256 bits
Number of 32-byte sectors/line 2 2 2
Parity Byte Byte Byte
Off-Chip Cache Suppo rt 1
Cache level L3 L3 L3
Total SRAM space supported 1 MB, 2MB, 4 MB 2 1 MB, 2 MB 1 MB, 2 MB
On-chip tag logical size (cache space) 1 MB, 2 MB 1 MB, 2 MB 1 MB, 2 MB
Associativity 8-way 8-way 8-way
Number of 32-byte sectors/line 2,4 2,4 2,4

Off-Chip data SRAM support

MSUG2 DDR, LW, PB2

MSUG2 DDR, LW, PB2

MSUG2 DDR, LW, PB2

Data path width 64 64 64
Direct mapped SRAM sizes 1 MB, 2 MB, 4 MB 1 MB, 2 MB 1 MB, 2 MB
Parity Byte Byte Byte
Notes:

1. Notimplemented on MPC7447, MPC7445, or MPC7441.

2. The MPC7457 supports up to 4 MB of SRAM, of which a maximum of 2 MB can be configured as cache memory; the
remaining 2 MB may be unused or configured as private memory.
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General Parameters

4 General Parameters

Thefollowinglist povides asummary of the general parameters of the MPC7457:

Tedhnolayy 0.13um CMOS, ninelayer metal

Die gze 9.1mm x 10.8mm

Transistor count 58 million

Logic design Fully -static

Padkages MPC7447: Sirfacemount360 eramic bdl grid array (CBGA)
MPC7457: Sirfacemount483 eramic bdl grid array (CBGA)

Core powe suppl 1.3V £50 mv DC nomnal

I/O powe suppl 1.8V 5% DC, or

25V 5% DC, or
15V £5% DC (L3 interfaceonly, not inplemented onMPC7447)

5 Electrical and Thermal Characteristic s
This sedion providesthe AC and DC eledricd speifications and thermal charaderigtics for theMPC7457.

51 DC Electrical Characteri stics

Thetablesin this section describethe MPC7457 DC eledrica charaderistics. Table 2 provides theabsolute
maximum ratings

Table 2. Absolute Maximum Ratings 1

Characteristic Symbol Maximum Value Unit | Notes
Core supply voltage Vpp -0.3t0 1.60 \% 2
PLL supply voltage AVpp -0.3t0 1.60 \% 2
Processor bus supply voltage BVSEL =0 OVpp -0.3t01.95 \% 3,4
BVSEL = HRESET or OVpp OVpp 031027 v 3,5
L3 bus supply voltage L3VSEL = -HRESET GVpp -0.3t01.65 v 3,6
L3VSEL =0 GVpp —-0.31t01.95 \% 3,7
L3VSEL = HRESET or GVpp GVpp -03102.7 Y% 3,8
Input voltage Processor bus Vin -0.3to OVpp +0.3 \Y 9,10
L3 bus Vin -0.31t0 GVpp + 0.3 v 9,10
JTAG signals Vin -0.3to OVpp + 0.3 \Y

MPC7457 RISC Microprocessor Hardware Specifications, Rev. 5
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Electrical and Thermal Characteristics

Table 2. Absolute Maximum Ratings  (continued)

Characteristic Symbol Maximum Value Unit | Notes
Storage temperature range Tstg -55to 150 °C
Notes:
1. Functional and tested operating conditions are given in Table 4. Absolute maximum ratings are stress ratings only, and

© o NG A

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

Caution: Vpp/AVpp must not exceed OVpp/GVpp by more than 1.0 V during normal operation; this limit may be exceeded
for a maximum of 20 ms during power-on reset and power-down sequences.

Caution: OVpp/GVpp must not exceed Vpp/AVpp by more than 2.0 V during normal operation; this limit may be exceeded
for a maximum of 20 ms during power-on reset and power-down sequences.

BVSEL must be set to 0, such that the bus is in 1.8-V mode.

BVSEL must be setto HRESET or 1, such that the bus is in 2.5-V mode.

L3VSEL must be set to -HRESET (inverse of HRESET), such that the bus is in 1.5-V mode.

L3VSEL must be set to 0, such that the bus is in 1.8-V mode.

L3VSEL must be set to HRESET or 1, such that the bus is in 2.5-V mode.

Caution: Vi, must not exceed OVpp or GVpp by more than 0.3 V at any time including during power-on reset.

10 Vi, may overshoot/undershoot to a voltage and for a maximum duration as shown in Figure 2.

Figure 2 shows thaundeshoot and overshootvoltage on theMPC7457.

OVDD/GVDD+20%——————————______
OVpp/GVpp + 5% —
OVpp/GVpp - -

I
[
[
ViH [
[
[
[
Vi |
GND - - - oo oo L.
GND—O.SV-—|-|— ———————————
[
GND - 07V——II — - - = - _ [,
Not to exceed 10%
—» |-

of tsyscik
Figure 2. Overshoot/Undersh oot Voltage

TheMPC7457 povides several /0 voltages to support both compatibility with existing systens and migration to
future systems. The MPC7457 are voltage must dways be provided at nomind 1.3V (seeTable 4 for adual
recommended ore voltage). Voltageto thelL3 I/Osand processor interfacel/Osare provided throughseaate sets
of supplypinsand may be provided a the voltages shown inTable 3. Theinput voltage threshod for each busis
sdected by sanpling the Sate of the voltage sdect pins d thenegdion d thesgnd HRESET. Theoutputvoltage
will swing fom GND to themaximum voltage gplied to theOVpp or GVpp powe pins
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Table 3. Input Threshold Voltage Setting

BVSEL Signal Processo_r Bus Ir_1put Threshold L3VSEL Signal 1 L3 Bus | npu_t Thre'shold is Notes
is Relative to: Relative to:
0 1.8V 1.8V 2,3
-HRESET Not Available -HRESET 15V 2,4
HRESET 25V HRESET 25V 2
1 25V 25V 2
Notes:
1. Notimplemented on MPC7447.
2. Caution: The input threshold selection must agree with the OVpp/GVpp voltages supplied. See notes in Table 2.
3. Ifused, pull-down resistors should be less than 250 Q.
4. Applicable to L3 bus interface only. -\HRESET is the inverse of HRESET.
Table 4 provides the recmmendead opeating conditions or theMPC7457.
Table 4. Recommended Operating Conditions 1
Recommended Value
Characteristic Symbol Unit | Notes
Min Max
Core supply voltage Vpp 1.3V £50 mV \%
PLL supply voltage AVpp 1.3V £50 mvV \% 2
Processor bus supply voltage BVSEL =0 OVpp 1.8V 5% \%
BVSEL = HRESET or OVpp OVpp 25V +5% \Y
L3 bus supply voltage L3VSEL =0 GVpp 1.8V 5% \%
L3VSEL = HRESET or GVpp GVpp 25V +5% \Y
L3VSEL = -HRESET GVpp 1.5V +5% \Y 3
Input voltage Processor bus Vin GND OVpp \Y
L3 bus Vin GND GVpp \Y,
JTAG signals Vin GND OVpp \Y
Die-junction temperature T; 0 105 °C

Notes:

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

guaranteed.

2. This voltage is the input to the filter discussed in Section 9.2, “PLL Power Supply Filtering,” and not necessarily the voltage
at the AVpp pin, which may be reduced from Vpp by the filter.

3. -HRESET is the inverse of HRESET.

MPC7457 RISC Microprocessor Hardware Specifications, Rev. 5
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Table 5 provides the package thermal charaderistics for theMPC7457.

Table 5. Packag e Thermal Character istics 1

Value
Characteristic Symbol Unit Notes
MPC7447 MPC7457

Junction-to-ambient thermal resistance, natural convection Rgia 22 20 °CIW 2,3
Junction-to-ambient thermal resistance, natural convection, Rgiva 14 14 °CIW 2,4
four-layer (2s2p) board

Junction-to-ambient thermal resistance, 200 ft/min airflow, Rgiva 16 15 °CIW 2,4
single-layer (1s) board

Junction-to-ambient thermal resistance, 200 ft/min airflow, Rgiva 11 11 °CIW 2,4
four-layer (2s2p) board

Junction-to-board thermal resistance Rgis 6 6 °CIW 5
Junction-to-case thermal resistance Rogic <0.1 <0.1 °CIW 6
Coefficient of thermal expansion 6.8 6.8 ppm/°C

Notes:

1. Refer to Section 9.8, “Thermal Management Information,” for more details about thermal management.

2. Junction temperature is a function of on-chip power dissipation, package thermal resistance, mounting site (board)

temperature, ambient temperature, airflow, power dissipation of other components on the board, and board thermal

resistance.

Per SEMI G38-87 and JEDEC JESD51-2 with the single-layer board horizontal.

Per JEDEC JESD51-6 with the board horizontal.

5. Thermal resistance between the die and the printed-circuit board per JEDEC JESD51-8. Board temperature is measured
on the top surface of the board near the package.

6. Thermal resistance between the die and the case top surface as measured by the cold plate method (MIL SPEC-883 Method
1012.1) with the calculated case temperature. The actual value of Rqy;c for the part is less than 0.1°C/W.

P ow

Table 6 provides the DC dedricd charaderistics for theMPC7457.
Table 6. DC Electri cal Specifications

At recommended operating conditions. See Table 4.

Nominal
Characteristic Bus Symbol Min Max Unit | Notes
Voltage *
Input high voltage 15 Viy GVpp x 0.65 GVpp +0.3 \ 2
(all inputs including SYSCLK)
1.8 OVpp/GVpp x 0.65 | OVpp/GVpp + 0.3 \%
25 1.7 OVpp/GVpp + 0.3 \Y,
Input low voltage 15 Vi -0.3 GVpp x 0.35 \Y 2,6
(all inputs including SYSCLK)
1.8 -0.3 OVpp/GVpp x 0.35 \%
25 -0.3 0.7 \Y,
Input leakage current, Vi, = GVpp/OVpp — lin — 30 HA 2,3
High-impedance (off-state) leakage — ITs — 30 HA 2,3,4
current, Vi, = GVpp/OVpp
MPC7457 RISC Microprocessor Hardware Specifications, Rev. 5
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Table 6. DC Electrical Specifications (continued)

At recommended operating conditions. See Table 4.

Nominal
Characteristic Bus Symbol Min Max Unit | Notes
Voltage *
Output high voltage, gy = -5 mA 15 VoH OVpp/GVpp —0.45 — \Y 6
1.8 OVpp/GVpp — 0.45 — \Y,
25 1.8 — Y,
Output low voltage, Ig. =5 mA 15 VoL — 0.45 \Y 6
1.8 — 0.45 \Y,
25 — 0.6 Y,
Capacitance, L3 interface — Cin — 9.5 pF 5
Vir=0V,f=1MHz -
All other inputs — 8.0

Notes:

1. Nominal voltages; see Table 4 for recommended operating conditions.

2. For processor bus signals, the reference is OVpp while GV is the reference for the L3 bus signals.

3. Excludes test signals and IEEE 1149.1 boundary scan (JTAG) signals.

4. The leakage is measured for nominal OVpp/GVpp and Vpp, or both OVpp/GVpp and Vpp must vary in the same direction
(for example, both OVpp and Vpp vary by either +5% or —5%).

5. Capacitance is periodically sampled rather than 100% tested.

6. Applicable to L3 bus interface only.

Table 7 provides the powea consunption for the MPC7457.
Table 7. Power Consumption for MPC7457

Processor (CPU) Frequency
Unit Notes

867 MHz 1000 MHz 1200 MHz 1267 MHz
Full-Power Mode

Typical 14.8 15.8 17.5 18.3 W 1,2

Maximum 21.0 22.0 24.2 25.6 W 1,3
Nap Mode

Typical 5.2 5.2 5.2 5.2 W 1,2
Sleep Mode

Typical 5.1 5.1 5.1 5.1 W 1,2

MPC7457 RISC Microprocessor Hardware Specifications, Rev. 5
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Table 7. Power Consumption for MPC7457 (continued)

Processor (CPU) Frequency

Unit Notes
867 MHz 1000 MHz 1200 MHz 1267 MHz

Deep Sleep Mode (PLL Disabled)

Typical 5.0 5.0 5.0 5.0 W 1,2

Notes:

1. These values apply for all valid processor bus and L3 bus ratios. The values do not include 1/O supply power (OVpp and
GVpp) or PLL supply power (AVpp). OVpp and GVpp power is system dependent, but is typically <5% of Vpp power. Worst
case power consumption for AVpp < 3 mW.

2. Typical power is an average value measured at the nominal recommended Vpp (see Table 4) and 65°C while running the
Dhrystone 2.1 benchmark and achieving 2.3 Dhrystone MIPs/MHz.

3. Maximum power is the average measured at nominal Vpp and maximum operating junction temperature (see Table 4) while
running an entirely cache-resident, contrived sequence of instructions which keep all the execution units maximally busy.

4. Doze mode is not a user-definable state; it is an intermediate state between full-power and either nap or sleep mode. As a
result, power consumption for this mode is not tested.

5.2 AC Electrical Characteri stics

This sedion providesthe AC eledrica charaderistics for the MPC7457.After fabrication, functiond parts are
sated by maximum processorcore frequency as shownin Sedion 1.5.2.1,“Clock AC Spedfications; and tested
for conformance to the AC speificaions for tha frequency. The processor core frequency is deermined by the bus
(SY SCLK) frequency and the settingsof the PLL_CFG[0:4] sgnds. Parts ae sold by maximum procesor core
frequency; seeSection 1.11,“Ordering Information.”

5.2.1 Clock AC Specifications

Table 8 provides the clock AC timing spedfications as defined in Figure 6 and represents the tested opeating
frequencies of the devices. Themaximum sysem bus frequency, fsysa k, given in Table 8is considered apradica
maximum in atypicd single-processorsysem. The actual maximum SY SCLK frequency for any goplication o the
MPC7457will be afundion d the AC timingsof theMPC7457,the AC timings for the sygem controller, bus
loading, printed-circuit board topolbgy, tracelengths,and so brth, and may belessthan thevalue given in Table 8.
For information regarding the use of spread spedrum clock geneators, see Sedion 9.1.3,“ System Bus dock
(SYSCLK) and Spread Spectrum Sources” PLL configuration and busto-core multiplier information is foundin
Section 9.1.1,"“Core Clocks and PLL Configuration.”

Table 8. Clock AC Timing Specifications

At recommended operating conditions. See Table 4.

Maximum Processor Core Frequency

Characteristic Symbol 867 MHz 1000 MHz 1200 MHz 1267 MHz Unit | Notes

Min Max Min Max Min Max Min Max

Processor frequency feore 600 867 600 | 1000 | 600 | 1200 | 600 | 1267 | MHz 1
VCO frequency fvco 1200 | 1733 | 1200 | 2000 | 1200 | 2400 | 1200 | 2534 | MHz 1
SYSCLK frequency fsyscLk 33 167 33 167 33 167 33 167 MHz 1,2

MPC7457 RISC Microprocessor Hardware Specifications, Rev. 5
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Table 8. Clock AC Timing Specifications (continued)
At recommended operating conditions. See Table 4.

Maximum Processor Core Frequency

Characteristic Symbol 867 MHz 1000 MHz 1200 MHz 1267 MHz Unit | Notes
Min Max Min Max Min Max Min Max

SYSCLK cycle time tsyscik | 6.0 | 30 | 6.0 | 30 | 6.0 | 30 | 6.0 | 30 ns 2
SYSCLK rise and fall time tkrs tkE — 1.0 — 1.0 — 1.0 — 1.0 ns 3
SYSCLK duty cycle measured | txpk/ 40 60 40 60 40 60 40 60 % 4
at OVpp/2 tsyscLk
SYSCLK cycle-to-cycle jitter — 150 — 150 — 150 — 150 ps 56
Internal PLL relock time — 100 — 100 — 100 — 100 us 7
Notes:

1. Caution: The SYSCLK frequency and PLL_CFG[0:4] settings must be chosen such that the resulting SYSCLK (bus)
frequency, CPU (core) frequency, and PLL (VCO) frequency do not exceed their respective maximum or minimum operating
frequencies. Refer to the PLL_CFGJ0:4] signal description in Section 1.9.1, “PLL Configuration,” for valid PLL_CFGJ[0:4]
settings.

Assumes lightly-loaded, single-processor system; see Section 5.2.1, “Clock AC Specifications” for more information.
Rise and fall times for the SYSCLK input measured from 0.4 to 1.4 V.

Timing is guaranteed by design and characterization.

Guaranteed by design.

The SYSCLK driver’s closed loop jitter bandwidth should be less than 1.5 MHz at -3 dB.

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

Noakwd

Figure 3 provides theSY SCLK input timing diagram.

SYSCLK

<— tsyscLk——»

VM = Midpoint Voltage (OVpp/2)

Figure 3. SYSCLK Input Timing Diagram
5.2.2 Processor Bus AC Specifications

Table 9 providesthe processor bus ACtiming speificaions for theMPC7457 & defined in Figure 4 and Figure 5.
Timing speificaionsfor thelL3 bus a&e provided in Section 5.2.3,“L3 Clock AC Spedfications”

MPC7457 RISC Microprocessor Hardware Specifications, Rev. 5
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Table 9. Processor Bus AC Timing Specifications

At recommended operating conditions. See Table 4.

All Revisions and

Parameter Symbol 2 Speed Grades Unit Notes
Min Max
Input setup times: ns
AJ0:35], AP[0:4] tavkH 1.8 —
D[0:63], DP[0:7] tovkH 1.8 —
AACK, ARTRY, BG, CKSTP_IN, DBG, DTI[0:3], GBL, tivkH 1.8 —
TT[0:3], QACK, TA, TBEN, TEA, TS, EXT_QUAL,
PMON_IN, SHD[0:1], BMODE[0:1],
BMODEJ0:1], BVSEL, L3VSEL tMVKH 1.8 — 8
Input hold times: ns
AJ0:35], AP[0:4] tAXKH 0 —
D[0:63], DP[0:7] toxkH 0 —
AACK, ARTRY, BG, CKSTP_IN, DBG, DTI[0:3], GBL, TT[0:3], tixKH 0 —
QACK TA, TBEN, TEA, TS, EXT _QUAL, PMONL_IN,
HD[0:1]
BMODEJ0:1], BVSEL, L3VSEL tMxKH 0 — 8
Output valid times: ns
AJ0:35], AP[0:4] tkHAv — 2.0
D[0:63], DP[0:7] tkHDV — 2.0
AACK, ARTRY, BR, CI, CKSTP_IN, DRDY, DTI[0:3], GBL, HIT, tkHOV — 2.0
PMON_OUT, QREQ, TBST, TSIZ[0:2], TT[0:3], TS,
SHD[O 1], WT
Output hold times: ns
AJ0:35], AP[0:4] tHAX 0.5 —
D[0:63], DP[0:7] tkHDX 0.5 —
AACK, ARTRY, BR, CI, CKSTP_IN, DRDY, DTI[0:3], GBL, HIT, tkHoX 0.5 —
PMON_OUT, QREQ, TBST, TSIZ[0:2], TT[0:3], TS,
SHD[0:1], WT
SYSCLK to output enable tkHOE 0.5 — ns
SYSCLK to output high impedance (all except TS, ARTRY, tkHOZ — 35 ns
SHDO, SHD1)
SYSCLK to TS high impedance after precharge tkHTSPZ — 1 tsyscik | 3.4,5
Maximum delay to ARTRY/SHDO/SHD1 precharge tKHARP — 1 tsyscLk 3,5
6,7
MPC7457 RISC Microprocessor Hardw are Specifications, Rev. 5
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Table 9. Processo r Bus AC Timing Specifications 1 (continued)

At recommended operating conditions. See Table 4.

All Revisions and

Parameter Symbol 2 Speed Grades Unit Notes
Min Max
SYSCLK to ARTRY/SHDO/SHD1 high impedance after tKHARPZ — 2 tsyscLk 3,5
precharge 6,7
Notes:
1. Allinput specifications are measured from the midpoint of the signal in question to the midpoint of the rising edge of the input

SYSCLK. All output specifications are measured from the midpoint of the rising edge of SYSCLK to the midpoint of the signal
in question. All output timings assume a purely resistive 50-Q2 load (see Figure 4). Input and output timings are measured at
the pin; time-of-flight delays must be added for trace lengths, vias, and connectors in the system.

The symbology used for timing specifications herein follows the pattern of tsjgnai(state)(reference)(state) for inputs and
treference)(state)(signal)(state) fOT Outputs. For example, tykH symbolizes the time input signals (1) reach the valid state (V)
relative to the SYSCLK reference (K) going to the high (H) state or input setup time. And txpoy Symbolizes the time from
SYSCLK(K) going high (H) until outputs (O) are valid (V) or output valid time. Input hold time can be read as the time that
the input signal () went invalid (X) with respect to the rising clock edge (KH) (note the position of the reference and its state
for inputs) and output hold time can be read as the time from the rising edge (KH) until the output went invalid (OX).
tsyscik Is the period of the external clock (SYSCLK) in ns. The numbers given in the table must be multiplied by the period of
SYSCLK to compute the actual time duration (in ns) of the parameter in question.

According to the bus protocol, TSiis driven only by the currently active bus master. It is asserted low then precharged high
before returning to high impedance as shown in Figure 6. The nominal precharge width for TS is 0.5 x tgygc . that is, less
than the minimum tgygc K Period, to ensure that another master asserting TS on the following clock will not contend with
the precharge. Output valid and output hold timing is tested for the signal asserted. Output valid time is tested for
precharge.The high-impedance behavior is guaranteed by design.

Guaranteed by design and not tested.

According to the bus protocol, ARTRY can be driven by multiple bus masters through the clock period immediately following
AACK. Bus contention is not an issue because any master asserting ARTRY will be driving it low. Any master asserting it
low in the first clock following AACK will then go to high impedance for one clock before precharging it high during the second
cycle after the assertion of AACK. The nominal precharge width for ARTRY is 1.0 tsysc|g; that is, it should be high
impedance as shown in Figure 6 before the first opportunity for another master to assert ARTRY. Output valid and output
hold timing is tested for the signal asserted.The high-impedance behavior is guaranteed by design.

According to the MPX bus protocol, SHDO and SHD1 can be driven by multiple bus masters beginning the cycle of Ts.
Timing is the same as ARTRY, that is, the signal is high impedance for a fraction of a cycle, then negated for up to an entire
cycle (crossing a bus cycle boundary) before being three-stated again. The nominal precharge width for SHDO and SHD1
is 1.0 tgyscLk- The edges of the precharge vary depending on the programmed ratio of core to bus (PLL configurations).
BMODE[0:1] and BVSEL are mode select inputs and are sampled before and after HRESET negation. These parameters
represent the input setup and hold times for each sample. These values are guaranteed by design and not tested. These
inputs must remain stable after the second sample. See Figure 5 for sample timing.

Figure 4 providesthe AC test load for the MPC7457.

Output%) Zp=50Q WOVDDIZ
R.=500Q

Figure 4. AC Test Load
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Figure 5 provides themodesdect input timing diagram for theMPC7457.
| | |
SYSCLK —+ VM “+ VM
N TN SN SN AT

HRESET

Mode Signals

X

1st Sample 2nd Sample
VM = Midpoint Voltage (OVpp/2)

Figure 5. Mode Input Timing Diagram

Figure 6 provides theinputbutputtiming diagram for the MPC7457.

t
tavkH—>| > |<— :&’;ﬁ”
t
t IVKH—> DI
MVKH —>| <—
All Inputs
—> <—tkHAv —> <—tKHAX
—> <—{KHDV — <—tkHDX
—> ~<—lkHov
All Outputs ] <—tkHox
(Except TS, { ]
ARTRY, SHDO, SHD1)
tKHOE—> < t
<
All Outputs — ‘ KHoz
(Except TS, |
ARTRY, SHDO, SHD1) T | |
<—kHTSPZ—— >
—> <—lkHTsv
—> <«—lkHTSX
_ — <—KHTSV
TS ;
< tKHARPZ
t
—> <—lKHARV < tKHARP >
ARTRY, —» «——UkHARX 7
SHDO, 7
SHD1

VM = Midpoint Voltage (OVpp/2)
Figure 6. Input/Output Timing Diagram
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5.2.3 L3 Clock AC Specifications

ThelL3_ CLK frequency is programmed bythe L3 configuration registe core-to-L3 divisor ratio. SeeTable 18 for
example core and L3 frequencies at variousdivisors. Table 10 provides thepatential rangeof L3_CLK output AC
timing spedficationsas defined in Figure 7.

Themaximum L3_CLK frequency is the core frequency divided by two. Given the high core frequencies available
inthe MPC7457,however, most RAM designswill benotbe dleto opeate in this modeusing current technology
and, as aresult, will sdect agreaer core-to-L3 divisorto provide alonge L3_CLK period for read and wiite access
to the L3 SRAMs. Theefore, thetypical L3_CLK frequency shownin Table 10is consideredto be the practical
maximum in atypical system. Themaximum L3_CLK frequency for any application of the MPC7457 wil bea
fundion of the AC timings ofthe MPC7457,the AC timings br the SRAM, busloading, and piinted-circuit board
tracelength,and may begreaer or less tha thevalue given in Table 10. Note tha SY SCLK input jitter and
L3_CLKJ[0:1] output jitter are dready comprehended in theL3 bus ACtiming spedficationsand do notnesd to be
sepaately accountad for in an L3 AC timing analysis. Clock skews, where gpplicable, doneed to ke accounted for
in anAC timing aralysis.

Freescale is similarly limited by systan constiaintsand annot peform tests ofthe L3 interfaceon asodketed part
on afundiond tester at the maximum frequencies of Table 10. Therefore, fundiond opeationand AC timing
information aretested a core-to-L3 divisors which resut in L3 frequendes & 250 MHz or lower.

Table 10. L3_CLK Output AC Timing Specifications

At recommended operating conditions. See Table 4.

Device Revision (L3 1/0 Voltage) 6
Rev 1.1. (All 1/O Modes) Rev 1.2 .
Parameter Symbol ooy 1.2 (1.5-V 110 Mode) | (1.8-, 2.5-V /O Modes) | UMt | Notes
Min Typ Max Min Typ Max
L3 clock frequency flz_cLk — 200 — — 250 — MHz 1
L3 clock cycle time 3 cLk — 5.0 — — 4.0 — ns 1
L3 clock dUty Cyc'e tCHCL/tLS_CLK — 50 — — 50 — % 2
L3 clock output-to-output skew tL3csKw1 — — 100 — — 100 ps 3
(L3_CLKO to L3_CLK1)
L3 clock output-to-output skew tL3csKw2 — — 100 — — 100 ps 4
(L3_CLK]0:1] to
L3_ECHO_CLK]1,3))
MPC7457 RISC Microprocessor Hardware Specifications, Rev. 5
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Table 10. L3_CLK Output AC Timing Specifications (continued)

At recommended operating conditions. See Table 4.

Device Revision (L3 1/0 Voltage) 6

Parameter SImbol | 2 (L5 10 Mode) | (18- 2.5 0 Modes) | U | Notes
Min Typ Max Min Typ Max
L3 clock jitter — — +75 — — +75 ps 5
Notes:
1. The maximum L3 clock frequency (and minimum L3 clock period) will be system dependent. See Section 5.2.3, “L3 Clock

AC Specifications,” for an explanation that this maximum frequency is not functionally tested at speed by Freescale. The
minimum L3 clock frequency and period are fgygck and tgysck, respectively.

. The nominal duty cycle of the L3 output clocks is 50% measured at midpoint voltage.
. Maximum possible skew between L3_CLKO and L3_CLK1. This parameter is critical to the address and control signals which

are common to both SRAM chips in the L3.

. Maximum possible skew between L3_CLKO and L3_ECHO_CLK1 or between L3_CLK1 and L3_ECHO_CLK3 for PB2 or

Late Write SRAM. This parameter is critical to the read data signals because the processor uses the feedback loop to latch
data driven from the SRAM, each of which drives data based on L3_CLKO or L3_CLK1.

. Guaranteed by design and not tested. The input jitter on SYSCLK affects L3 output clocks and the L3 address, data, and

control signals equally and, therefore, is already comprehended in the AC timing and does not have to be considered in the
L3 timing analysis. The clock-to-clock jitter shown here is uncertainty in the internal clock period caused by supply voltage
noise or thermal effects. This is also comprehended in the AC timing specifications and need not be considered in the L3
timing analysis.

L3 1/0 voltage mode must be configured by L3VSEL as described in Table 3, and voltage supplied at GVpp must match
mode selected as specified in Table 4. See Table 23 for revision level information and part marking.

ThelL3_CLK timing diegram is shownin Figure 7.

< I3 cLk > tL3cr - < lL3CF
<— lcHeL—>
L3_CLKO £ VM X VM £ VM f
R N

L3_CLK1 £ VM X VM VM ‘Z—\—
] N VM
—>||l<—1 3csKW1
VM
M

For PB2 or Late Write:

L3_ECHO_CLK1
- - 4 VM X VM /—\H}ZVM—\—

<—1 3csKw2

L3_ECHO_CLK3 pAvY \_ VM 7-V—\—7‘2L\ﬁvl—\—
—|l<—1L3csKW2

Figure 7. L3_CLK_OUT Output Timing Diagram
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5.2.4 L3 Bus AC Specifications

TheMPC7457 L3 intefacesuppmrts threedifferent types of SRAM: souce-synchronous doubledda rate (DDR)

MSUG2 RAM, Late Write SRAM s, and pipdine burst (PB2) SRAMs. Each requires adiff erent protocol onthe L3
interfaceand adifferent routing of theL3 clock signds. The type of SRAM is progiammed in L3CR[22:23] andthe
MPC7457 the follows theappropiate protocol for that type. The designeg must wnnect and route the L3 signds

appropiatdy for each typeof SRAM. Following are sone obsevationsabout thel3 interface

« Therouting for the pointto-point sigrals (L3_CLK[ 0:1], L3DATA[0:63], L3DP[0:7], and
L3_ECHO_CLK]0:3]) to apaticular SRAM must be dday matched.

* For 1-Mbyte of SRAM, useL3_ADDRJ[16:0](L3_ADDR[OQ] is LSB)

» For 2-Mbyte of SRAM, useL3_ADDRJ[17:0](L3_ADDR[OQ] is LSB)

* For 4-Mbyte of SRAM, useL3_ADDR[18:0](L3_ADDR[OQ] is LSB)

¢ No pullupresisors are required for theL3 interface

« For high-sped opeations,L3 interfaceaddress and control signals should bea ‘T’ with minimal stubs to
the two loads; data and clock signds should be point-to-point to their single load. Figure 8 stows he AC
testload for theL3 interface

Output%) Zp=50Q O VW GVpp/2
R =50Q

Figure 8. AC Test Load for the L3 Interface

In general, if routing isshot, dday-matched, anddesigned for incident wave recgotion and minimal refledion, there
isahigh pobability that the AC timing of the MPC7457L3 interfacewill med the maximum frequency opeation
of appropriately chosen SRAM s. This is despite the pessinistic, guard-bandead AC spedfications (seeTable 12,
Table 13, and Table 14), the limitations of fundiond teste's desaibed in Sedion 5.2.3,“L3 Clock AC
Spedfications,” and the uncertainty of clocks and signds which inevitably make worst-casecriticd path timing
arnalysis pessmistic.

More speificdly, certain signds within groups should beday-matched with othesin the sane group while
intergroup outing is less citical. Only the address and control signds are common tobah SRAM s and alditiond
timing margin is avail able for these sgnds. Thedoubleclocked data signds ae groupeal withindividud clocks &
shown in Figure 9 or Figure 11, dgoending onthetype of SRAM. For example, for the MSUG2 DDR SRAM (see
Figure 9); L3DATA[0:31], L3DP[0:3], and L3_CLK][ 0] form a dosdy coupled groupof ouputs fom the MPC7457;
while L3DATA[0:15], L3DP[0:1], and L3 ECHO_CLK]0] form a dosely coupled group of inputs.

TheMPC7450 RBECMicroprocessor Famly User’'s Manualrefersto logical setings @lled ‘sample points’ usel in
the syndronization of reads from thereceve FIFO. Thecomputation of the corred value for this setting is
systan-dependent and is decribed in theMPC7450 RECMicroprocessorFamiy Usea’s Manual Three
spedficationsare usal in this cdculation andare given in Table 11. It is esential that all three specifi cations are
included in the calculations to déermine the sample paints, asincorred sdtings @n resut in errors and
unpredictable behavior. For more information, sesetheMPC7450 RECMicroprocessor Famiy Usea’s Manual.
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Table 11. Sample Points Calculation Parameters

Parameter Symbol Max Unit | Notes
Delay from processor clock to internal_L3_CLK tac 3/4 3 cik 1
Delay from internal_L3_CLK to L3_CLK]n] output pins tco 3 ns 2
Delay from L3_ECHO_CLK]n] to receive latch tec 3 ns 3

Notes:

1. This specification describes a logical offset between the internal clock edge used to launch the L3 address and control
signals (this clock edge is phase-aligned with the processor clock edge) and the internal clock edge used to launch the
L3_CLK][n] signals. With proper board routing, this offset ensures that the L3_CLK]|n] edge will arrive at the SRAM within a
valid address window and provide adequate setup and hold time. This offset is reflected in the L3 bus interface AC timing
specifications, but must also be separately accounted for in the calculation of sample points and, thus, is specified here.

2. This specification is the delay from a rising or falling edge on the internal_L3_CLK signal to the corresponding rising or falling
edge at the L3CLK[n] pins.

3. This specification is the delay from a rising or falling edge of L3_ECHO_CLK]|n] to data valid and ready to be sampled from
the FIFO.

5.2.4.1  Effects of L3OHCR Setti ngs on L3 Bus AC Specifications

TheAC timing of theL3 interfacecan beadjusted using the L3 OutputHold Control Register (L3OCHR). Each
field controls thetiming for a group of signds. The AC timing gedfications presented heein represent the AC
timing when the register contains te deault value of 0x0000_0000Lncrementing a field ddays the assogated
signds, increasing theoutput vdid time and hdd time of the affeded signds. In thespeia case of ddaying an
L3_CLK signd, the nd effed is to dereasetheoutput vdid and output hold tines of al signds beng latched
relative to that clock signd. The amountof delay added is sunmarized in Table 12. Note that these setings aff ed
output timing paameters only and do not inpact inputtiming parameters of the L3 bus in ay way.

Table 12. Effect o f LBOHCR Settings on L3 Bus AC Timing

At recommended operating conditions. See Table 4.

Downloaded from Elcodis.com electronic components distributor

Output Valid Time Output Hold Time
Field Name?l Affected Signals Value Parameter 5 | Parameter Unit | Notes
Symbol > | Change Symbol 2 | Change
L3AOH L3_ADDR[18:0], 0b00 | t 3cHov 0 t, scHOX 0 ps 4
L3_CNTL[0:1] 0bO1L 150 150
0b10 +100 +100
Ob11 +150 +150
L3CLKn_OH All signals latched by 0b000 tL3cHOW: 0 tL3cHOX: 0 ps 4
e oo | ey s | o [ e 5
0b010 - 100 - 100 5
0b011 — 150 - 150 5
0b100 —200 —200 5
0b101 - 250 - 250 5
0b110 —300 —300 5
Ob111 — 350 — 350 5
MPC7457 RISC Microprocessor Hardware Specifications, Rev. 5
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Table 12. Effect o f LSOHCR Settings on L3 Bus AC Timing (continued)

At recommended operating conditions. See Table 4.

Output Valid Time Output Hold Time
Field Name? Affected Signals Value Unit | Notes
Parameter Change 3 Parameter Change 3
Symbol ? 9 Symbol 2 9
L3DOHN L3_DATA[n:n+7], 0b000 tL3cHDW 0 tL3cHDX: 0 ps 4
L3_DP[n/g] 0b001 t scLpv 150 t 3cLDX, +50
0b010 + 100 + 100
0b011 + 150 + 150
0b100 + 200 + 200
Ob101 + 250 + 250
Ob111 + 300 + 300
Ob111 + 350 + 350
Notes:
1. See the MPC7450 RISC Microprocessor Family User’s Manual for specific information regarding L3OHCR.
2. See Table 13 and Table 14 for more information.
3. Approximate delay verified by simulation; not tested or characterized.
4. Default value.
5. Increasing values of L3CLKn_OH delay the L3_CLKn signal, effectively decreasing the output valid and output hold times

of all signals latched relative to that clock signal by the SRAM; see Figure 9 and Figure 11.

5.2.4.2 L3 Bus AC Specifications for DDR MSUG2 SRAMs

When usng DDR MSUG2 SRAM s at theL 3 interface theparts shoud beconreded as shownin Figure 9. Outpus
from theMPC7457 ae acdudly launched onthe edges ofan internal clock phaseaigned to SY SCLK (adjusted for
core and L3 frequency divisors). L3_CLKO and L3_CLK1 are this internal clock output with 90° phasedelay, so
outputs a&e shown synlronous to L3 _CKO0 and L3_CQ.K1. Output vdid times are typicdly negdive when
referenced toL3_CLK nbecausethedaais launched onequater peiod kefore L3_CLK nto provide adequéae s€up
time at the SRAM after thedday-matched address,control, daa, and L3_Q.Kn sigrels have propagaed across the
printed-wiring bard.

Inputs tothe MPC7457are source-synchronaus with the CQ clock generated by he DDR MSUG2 RAMs. These
CQclocks arerecaved onthe L3_ECHO_CLKn inputsof the MPC7457.An internal circuit delays the incoming
L3_ECHO_CLKnsignd suchthat it is postioned within thevaid datawindow d theinternal recaving laches. This
ddayed dock is usal to capture the data into these latches which comprise the recave FIFO. Thisclodk is
asynchronousto dl othe processor clocks. This latched daais subsguently read ou of the FIFO synchronouslyto
the procesor clock. Thetime between writing and reading the daais set by theusingthe sample pant sdtings
defined in the L3CR regista.

Table 13 provides the L3 bus intefaceAC timing speifications r the configuration as shownin Figure 9,
assuning thetiming relationships shown irFigure 10 and the loading shown in Figure 8.
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Table 13. L3 Bus Interface AC Timing Specifications for MSUG2

At recommended operating conditions. See Table 4.

Device Revision (L3 1/0 Voltage) 9
Rev 1.1. (Al 1/O Modes) Rev 1.2 .
Parameter Symbol | gy 1.2 (15-V 11O Mode) | (1.8, 2.5-V /O Modes) | YNt | Notes
Min Max Min Max
L3_CLK rise and fall time tL3cr tLacE — 0.75 — 0.75 ns 1
Setup times: Data and parity tL3DVEH: (—tizcLk/4) — (—tizcLk/4) — ns 2,3,4
t 3pVEL +0.90 +0.70
Input hold times: Data and parity tL3DXEH: (tacLk/4) — (tacLk/4) — ns 2,4
t 3DXEL +0.85 +0.70
Valid times: Data and parity tL3cHDV — (-t acLk/4) — (-t zcLk/4) ns 5,6,
tL3cLDV + 0.60 +0.50 7,8
Valid times: All other outputs fL3cHOV — (tL3CLK/4) — (tL3CLK/4) ns 57,8
+ 0.65 + 0.65
Output hold times: Data and parity | t 3cHpx: (tLacLk/4) — (tLacLk/4) — ns 5,6,
t scLDpx, —0.60 -0.50 7,8
Output hold times: All other outputs |t 3cHox (t.scLk/4) — (t.scLk/4) — ns 57,8
-0.50 -0.50

L3_CLK to high impedance: Data t 3cLpz — (— tuscLk/4) — (— tuscLk/4) ns

and parity + 0.60 + 0.60

L3 _CLKto hlgh impedance: All fL3cHOZ — (tL3CLK/4) — (tL3CLK/4) ns

other outputs + 0.65 + 0.65

Notes:

1. Rise and fall times for the L3_CLK output are measured from 20% to 80% of GVpp.

2. For DDR, all input specifications are measured from the midpoint of the signal in question to the midpoint voltage of the
rising or falling edge of the input L3_ECHO_CLKn (see Figure 10). Input timings are measured at the pins.

3. For DDR, the input data will typically follow the edge of L3_ECHO_CLKn as shown in Figure 10. For consistency with other
input setup time specifications, this will be treated as negative input setup time.

4. t 3 cLk/4 is one-fourth the period of L3_CLKn. This parameter indicates that the MPC7457 can latch an input signal that is
valid for only a short time before and a short time after the midpoint between the rising and falling (or falling and rising)
edges of L3_ECHO_CLKn at any frequency.

5. All output specifications are measured from the midpoint voltage of the rising (or for DDR write data, also the falling) edge
of L3_CLK to the midpoint of the signal in question. The output timings are measured at the pins. All output timings assume
a purely resistive 50-Q load (see Figure 8).

6. For DDR, the output data will typically lead the edge of L3_CLKn as shown in Figure 10. For consistency with other output
valid time specifications, this will be treated as negative output valid time.

7. Y3 cLk/4is one-fourth the period of L3_CLKn. This parameter indicates that the specified output signal is actually launched
by an internal clock delayed in phase by 90°. Therefore, there is a frequency component to the output valid and output hold
times such that the specified output signal will be valid for approximately one L3_CLK period starting three-fourths of a clock
before the edge on which the SRAM will sample it and ending one-fourth of a clock period after the edge it will be sampled.

8. Assumes default value of L3BOHCR. See Section 5.2.4.1, “Effects of L3BOHCR Settings on L3 Bus AC Specifications,” for
more information.

9. L3 1/O voltage mode must be configured by L3VSEL as described in Table 3, and voltage supplied at GVpp must match
mode selected as specified in Table 4. See Table 23 for revision level information and part marking.

MPC7457 RISC Microprocessor Hardware Specifications, Rev. 5
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Figure 9 shows thaypical conredion diagram for the MPC7457 intrfacal to MSUG2 DDR SRAMSs.

L3ADDRI[18:0 SRAM 0
MPC7457 [ ] SA[18:0]
L3_CNTLJ[O] B1 B3 —GND
O L3_CNTL[1] Bo G |—GND
Denotes L3_ECHO_CLK]JO0] co LBO —GND
Receive (SRAM —
to MPC7457) J {L3DATA[0:15], L3DP[0:1]} DIOL7] CO l-ncC
Aligned Signals L3_CLK|0Q] cK co Lne
L3DATA[16:31], L3DP[2:3 N
. { [16:31] [2:31 D[18:35]  CK |—GVpp/2?!
L3_ECHO_CLK[1]
Denotes cQ
Transmit
(MPC7457 to SRAM 1
SRAM) SA[18:0] B3 —GND
Aligned Signals Bl —
g g B2 G —GND
L3ECHO_CLK[2] o _
LBO —GND
{L3_DATA[32:47],L3DP[4:5]} _
D[0:17] CQ l-NC
L3_CLK][1] CK @ | nC
{L3DATA[48:63], L3DP[6:7]} _ _ L
D[18:35]  CK (— GVpp/2

L3_ECHO_CLK]3]

cQ

Note:
1. Or as recommended by SRAM manufacturer for single-ended clocking.

Figure 9. Typical Source Synchronous 4-Mbyte L3 Cache DDR Interface
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Figure 10 showsthe L3 bus iming dagrams for the MPC745/7 interfaced to MSUG2 SRAMSs.

Outputs
L3_CLK]J0,1] VM £ VM

t 3cHov 1 3cHOZ
> f3cHoX |

| ]
-t 3cLDV
t
tlacHov—>  |<— N
L3DATA WRITE { | |

|
t ’1—
L3CHDX ] — L/ILSCLDX

Note: t 3cHpy and t sc py as drawn here will be negative numbers, that is, output valid time will be
time before the clock edge.

ADDR, L3CNTL

Inputs

L3_ECHO_CLK]0,1,2,3] VM 7

t 3DVEH—>|

L3 Data and Data
Parity Inputs

t| 3DXEH—>

Note: t 3pyen and t 3pygL @s drawn here are negative numbers, that is, input setup time is
time after the clock edge.
VM = Midpoint Voltage (GVpp/2)

Figure 10. L3 Bus Timing Diagrams for L3 Cache DDR SRAMs

5.2.4.3 L3 Bus AC Specifications for PB2 and Late W rite SRAMs

When using PB2 or Late Write SRAM s & the L3 interface theparts stould be onnected as shown n Figure 11.
These SRAMs ae syrchronows o the MPC7457; one L3_CLKn signd is outputto ead1 SRAM to latch address
control, andwrite daa. Read datais launched bythe SRAM syndironous to theldayed L3_CQLKnsigndit receved.
TheMPC7457 needs a copy oftha ddayed dock which launched the SRAM real daato know wha thereturning
daawill be vdid. Theefore, L3 ECHO_CLK1 and L3_ECHO_CLK3 mustberouted hdfway to the SRAM s and
returned to the MPC7457inputsL3_ECHO_CLKO andL3_ECHO_CLK2, respectively. Thus,L3_ECHO_CLKO
andL3_ECHO_CLK2 are phasedignea with theinput clock recaved at the SRAM s. The MPC7457will latch the
incoming dda on therising edgeof L3_ECHO_(CLKO and L3_EMO_CLK2.

Table 14 provides thel.3 bus intefaceAC timing speifications for theconfiguration shown inFigure 11, assuming
the timing relationshpsof Figure 12 and the loading of Figure 8.
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Table 14. L3 Bus Interface AC Timing Specifications for PB2 and Late Write SRAMs

At recommended operating conditions. See Table 4.

All Revisions and L3 1 /O
Parameter Symbol Voltage Modes Unit Notes
Min Max

L3_CLK rise and fall time tLscr tLacE — 0.75 ns 1,2
Setup times: Data and parity t. 3DVEH 0.1 — ns 2,3
Input hold times: Data and parity t 3DXEH — 0.7 ns 2,3
Valid times: Data and parity t 3cHDV — 25 ns 2,4,5
Valid times: All other outputs t 3cHOV — 18 ns 5
Output hold times: Data and parity t. 3CcHDX 14 — ns 2,4,5
Output hold times: All other outputs t 3cHOX 1.0 — ns 2,5
L3_CLK to high impedance: Data and parity t 3cHDZ — 3.0 ns 2
L3_CLK to high impedance: All other outputs t 3cHOZ — 3.0 ns 2

Notes:

1. Rise and fall times for the L3_CLK output are measured from 20% to 80% of GVpp.

2. Timing behavior and characterization are currently being evaluated.

3. Allinput specifications are measured from the midpoint of the signal in question to the midpoint voltage of the rising edge of
the input L3_ECHO_CLKn (see Figure 10). Input timings are measured at the pins.

4. All output specifications are measured from the midpoint voltage of the rising edge of L3_CLKn to the midpoint of the signal
in question. The output timings are measured at the pins. All output timings assume a purely resistive 50-Q2 load (see
Figure 10).

5. Assumes default value of L3BOHCR. See Section 5.2.4.1, “Effects of L3SOHCR Settings on L3 Bus AC Specifications,” for
more information.
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Figure 11 shows hetypica connection diagram for theMPC7457 interfaced to PB2 SRAMs orlLate Write SRAM s

MPC7457

Denotes
Receive (SRAM
to MPC7457)
Aligned Signals

Denotes
Transmit
(MPC7457 to
SRAM)
Aligned Signals

Note:

1. Or as recommended by SRAM manufacturer for single-ended clocking.

L3_ADDRJ[16:0] SRAM 0
- SA[16:0]
L3_CNTL[O] S
L3_CNTL[1] W
< L3_ECHO_CLK][0]
L3_DATA[0:15], L3_DP[0:1
<-O {L3_ [ l, L3_DP[O:1)} DQ[0:17] ZZ —GND
> L3_CLK[O] K G |-GND
{L3_DATA[16:31], L3_DP[2:3]} _ 1
DQ[18:36] K —GVpp/2
> L3_ECHO_CLK][1]
SRAM 1
SA[16:0]
ss
L3_ECHO_CLK][2] SwW
L3_DATA[32:47], L3_DP[4:5
() {L3_ [ ], L3_DP[4:5]} Do[:17]  ZZ|-GND
s L3_CLK[1] K Sl onD
L3_DATA[48:63], L3_DP[6:7 —
< | (L3 _DATAIA9:2%), L DPIOTD DQ[18:36]  K[—GVpp/2*!
> L3_ECHO_CLK[3]

Figure 11. Typical Synchronous 1-MByte L 3 Cache Late Write or PB2 Interface
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Figure 12 showsthe L3 bus iming dagrams for the MPC745/ interfaced to PB2 o Late Write SRAMs.

Outputs
L3_CLK]0,1] /VM—\—/\/M—\_/—\_
L3 ECHO _CLK[1,3] —
tL 3cHov—> ‘4— > '<—tL3CHOX
ADDR, L3_CNTL | | l
! —> ! ‘<—tL3CHOZ
tL3cHDV—> |<— > |<—tL3CHDX

L3DATA WRITE |

—> L—tLSCHDZ

Inputs

L3_ECHO_CLK]0,2] VM

t 3pVEH

<1 3DXEH

Parity Inputs
L3 Data and Data

VM = Midpoint Voltage (GVpp/2)
Figure 12. L3 Bus Timing Diagrams for Late Write or PB2 SRAMs

5.2.5 IEEE 1149.1 AC Timing Specifications

Table 15 provides the IEEE 1149.1(JTAG) AC timing speificaionsas defined in Figure 14 throughFigure 17.

Table 15. JTAG AC Timing Specifications (Independent of SYSCLK) 1

At recommended operating conditions. See Table 4.

Parameter Symbol Min Max Unit Notes

TCK frequency of operation frek 0 33.3 MHz
TCK cycle time trelk 30 — ns
TCK clock pulse width measured at 1.4 V t3HIL 15 — ns
TCK rise and fall times tyr and typ 0 2 ns
TRST assert time trrsT 25 — ns
Input setup times: ns

Boundary-scan data tovIH 4 —

TMS, TDI tvaH 0 —
Input hold times: ns

Boundary-scan data tDXIH 20 —

TMS, TDI tixaH 25 —
Valid times: ns

Boundary-scan data tiLpv 4 20

TDO tyov 4 25

MPC7457 RISC Microprocessor Hardware Specifications, Rev. 5
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Table 15. JTAG AC Timing Specifications (Independent of SYSCLK) ! (continued)

At recommended operating conditions. See Table 4.

Parameter Symbol Min Max Unit Notes
Output hold times: ns 4
Boundary-scan data tLDx 30 —
TDO t3L0x 30 —
TCK to output high impedance: ns 4,5
Boundary-scan data t3pz 3 19
TDO tyL0z 3 9
Notes:

1. All outputs are measured from the midpoint voltage of the falling/rising edge of TCLK to the midpoint of the signal in question.
The output timings are measured at the pins. All output timings assume a purely resistive 50-Q load (see Figure 13).
Time-of-flight delays must be added for trace lengths, vias, and connectors in the system.

TRST is an asynchronous level sensitive signal. The setup time is for test purposes only.
Non-JTAG signal input timing with respect to TCK.

Non-JTAG signal output timing with respect to TCK.

Guaranteed by design and characterization.

agrLDd

Figure 13 provides theAC test load for TDO and the boundiry-scan outputs ofthe MPC7457.

Output%) Zp=500 ()—\AA/\— OVpp/2
RL=500

Figure 13. Alternate AC Test L oad forthe JTAG Interface

Figure 14 provides theJTAG clodk input timing diagram.

VM = Midpoint Voltage (OVpp/2)
Figure 14. JTAG Clock Input Timing Diagram

Figure 15 provides theTRST timing dagam.

TRST VMj\ ]‘Z M
|< trRsT >|

VM = Midpoint Voltage (OVpp/2)

Figure 15. TRST Timing Diagram
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Figure 16 provides thebounday-scan timing diagram.

TCK VM5\ VM
N
toviH—>| |<—
<—tDxJH
Boundary ~nput .
Data Inputs N DatapValid
<— LLpv—>

—>> t,]LD)( <

ot Output Data Valid
Data Outputs A utput Data Vali
<—tJLDZ—>‘
Boundary :
Data Outputs Output Data Valid = N

VM = Midpoint Voltage (OVpp/2)
Figure 16. Boundary-Scan Timing Diagram

Figure 17 provides thetest accessport timing diagram.

TCK VM3 VM
N
tvaH < t
IXJH
Input _—
TDI, TMS N DatapVaIid
<— 3 ov—>]
—>| bLox |[<«—
N .
TDO Output Data Valid
Ny
<07
TDO  Output Data Valid | N

VM = Midpoint Voltage (OVpp/2)
Figure 17. Test Acces s Port Timing Diagram
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6 Pin Assig nments

Figure 18 (Part A) shows theinoutof the MPC7447,360 (BGA package as viewed from the top suface Part B
shows the side profile of the CBGA package to indicate the diredion ofthetop surfaceview.

Part A
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19

OO0O0O0O0OO0OOOOOOOOO0OO
OO0O0O0O00OOOOOOOOOOOOO
OO0O0O0O0O0OO0O0OOOO0OOOOO0O
OO0O0O0O0O0O0O0OOOOOOOOOO0O
O0O0O0O0O00OO0O0OOOOOOOCO
olo]olololclolololeloloololelelole]e)
OO0O0O0O0O0OO0O0OO0OOOOOOO0O
OO0O0O0O0O00O0OOOOOOOOO0OO
OO0000O0O0O0O0OO0OOOOOOO0
olo]ojololelolololololoolololelole]e)
OO0O0O0O0OOO0O0OO0OOOOOOOO
OO0O0O00O00OO0O0OO0OOOOOO0OO0
olo]olololclololcleololoolololelole]e)
OOO0O0O000OO0O0OOOOOOOO0OO
OO000O0O0OOO0OO0OOOOOOO0O
OO0O0O0O0O00OOO0O0O0OOOOOOO0O
OO0O00O0O0OO0O0OO0OOO0OOOOO0O
O00O0O0O0O0O0O0OOOOOOOOO0O
OO0O0O0O0O0O0O0O0OOOOOOOOO0O

Not to Scale

s < Cc+4>x® UV =z X« 1T om0 MmMmOO®>

Part B
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Pin Assi gnments

Figure 19 (Part A) shows thepinoutof the MPC7457,483 (BGA package as viewed from the top suface Part B
shows the side profile of the CBGA package to indicate the diredion ofthetop surfaceview.
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Pinout Listings

7 Pinout Li stings

Table 16 provides thepinoutlisting for the MPC7447,360 (BGA package. Table 17 provides thepinoutli sting for
the MPC7457,483 (BGA package.

NOTE

Table 16. Pinout Listing for the MPC7447, 360 CBGA Package

Thispinou is nd compatible with theMPC750,MPC7400,0r MPC7410 30 BGA
padckage.

Signal Name Pin Num ber Active /0 I/F Select 1 | Notes

A[0:35] E11, H1, C11, G3, F10, L2, D11, D1, C10, G2, D12, L3, High /0 BVSEL 2

G4, T2, F4, V1, J4, R2, K5, W2, J2, K4, N4, J3, M5, P5,

N3, T1, V2, U1, N5, W1, B12, C4, G10, B11
AACK R1 Low Input BVSEL
AP[0:4] C1, E3, H6, F5, G7 High /0 BVSEL
ARTRY N2 Low /0 BVSEL 3
AVpp A8 — Input N/A
BG M1 Low Input BVSEL
BMODEO G9 Low Input BVSEL 4
BMODEL F8 Low Input BVSEL 5
BR D2 Low Output BVSEL
BVSEL B7 High Input BVSEL 1,6
cl J1 Low Output BVSEL 3
CKSTP_IN A3 Low Input BVSEL
CKSTP_OUT |B1 Low Output BVSEL
CLK_OUT H2 High Output BVSEL
D[0:63] R15, W15, T14, V16, W16, T15, U15, P14, V13, W13, High /0 BVSEL

T13, P13, U14, W14, R12, T12, W12, V12, N11, N10,

R11, U11, W11, T11, R10, N9, P10, U10, R9, W10, U9,

V9, W5, U6, T5, US, W7, R6, P7, V6, P17, R19, V18,

R18, V19, T19, U19, W19, U18, W17, W18, T16, T18,

T17, W3, V17, U4, U8, U7, R7, P6, R8, W8, T8
DBG M2 Low Input BVSEL
DP[0:7] T3, W4, T4, W9, M6, V3, N8, W6 High /0 BVSEL
DRDY R3 Low Output BVSEL 7
DTI[0:3] G1,K1, P1, N1 High Input BVSEL 8
EXT_QUAL A1l High Input BVSEL 9
GBL E2 Low /0 BVSEL
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Table 16. Pinout Listing for the MPC7447, 360 CBGA Package (continued)

Signal Name Pin Num ber Active 110 I/F Select 1 | Notes
GND B5, C3, D6, D13, E17, F3, G17, H4, H7, H9, H11, H13, — — N/A
J6, J8, J10, J12, K7, K3, K9, K11, K13, L6, L8, L10, L12,
M4, M7, M9, M11, M13, N7, P3, P9, P12, R5, R14, R17,
T7,T10, U3, U13, U17, V5, V8, V11, V15
HIT B2 Low Output BVSEL 7
HRESET D8 Low Input BVSEL
INT D4 Low Input BVSEL
L1 _TSTCLK G8 High Input BVSEL 9
L2_TSTCLK B3 High Input BVSEL 10
No Connect A6, A13, Al4, Al15, A16, Al17, Al18, Al19, B13, B14, B15, — — — 11
B16, B17, B18, B19, C13, C14, C15, C16, C17, C18,
C19, D14, D15, D16, D17, D18, D19, E12, E13, E14,
E15, E16, E19, F12, F13, F14, F15, F16, F17, F18, F19,
G11, G12, G13, G14, G15, G16, G19, H14, H15, H16,
H17, H18, H19, J14, J15, J16, J17, J18, J19, K15, K16,
K17,K18, K19, L14, L15, L16, L17, L18, L19, M14, M15,
M16, M17, M18, M19, N12, N13, N14, N15, N16, N17,
N18, N19, P15, P16, P18, P19
LSSD_MODE E8 Low Input BVSEL 6, 12
MCP C9 Low Input BVSEL
OVpp B4, C2, C12, D5, E18, F2, G18, H3, J5, K2, L5, M3, N6, — — N/A
P2, P8,P11,R4,R13,R16,T6, T9, U2, U12,U16, V4, V7,
V10, V14
PLL_CFG[0:4] |BS8, C8, C7, D7, A7 High Input BVSEL
PMON_IN D9 Low Input BVSEL 13
PMON_OUT A9 Low Output BVSEL
QACK G5 Low Input BVSEL
QREQ P4 Low Output BVSEL
SHD[0:1] E4, H5 Low Ife] BVSEL 3
SMI F9 Low Input BVSEL
SRESET A2 Low Input BVSEL
SYSCLK A10 — Input BVSEL
TA K6 Low Input BVSEL
TBEN El High Input BVSEL
TBST F11 Low Output BVSEL
TCK C6 High Input BVSEL
TDI B9 High Input BVSEL 6
TDO Ad High Output BVSEL
MPC7457 RISC Microprocessor Hardware Specifications, Rev. 5
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Table 16. Pinout Listing for the MPC7447, 360 CBGA Package (continued)

Signal Name Pin Num ber Active 110 I/F Select 1 | Notes
TEA L1 Low Input BVSEL
TESTI[0:3] A12, B6, B10, E10 — Input BVSEL 12
TEST[4] D10 — Input BVSEL 9
T™S F1 High Input BVSEL 6
TRST A5 Low Input BVSEL 6, 14
TS L4 Low /0 BVSEL 3
TSIZ[0:2] G6, F7, E7 High Output BVSEL
TT[0:4] E5, E6, F6, E9, C5 High /0 BVSEL
wT D3 Low Output BVSEL 3
Y/ H8, H10, H12, J7, J9, J11, J13, K8, K10, K12, K14, L7, — — N/A

L9, L11, L13, M8, M10, M12

Notes:

1. OVpp supplies power to the processor bus, JTAG, and all control signals; and Vpp supplies power to the processor core
and the PLL (after filtering to become AVpp). To program the 1/O voltage, connect BVSEL to either GND (selects 1.8 V) or
to HRESET (selects 2.5 V). If used, the pull-down resistor should be less than 250 Q. For actual recommended value of Vj,
or supply voltages see Table 4.

2. Unused address pins must be pulled down to GND.

3. These pins require weak pull-up resistors (for example, 4.7 kQ) to maintain the control signals in the negated state after
they have been actively negated and released by the MPC7447 and other bus masters.

4. This signal selects between MPX bus mode (asserted) and 60x bus mode (negated) and will be sampled at HRESET going
high.

5. This signal must be negated during reset, by pull up to OVpp or negation by -HRESET (inverse of HRESET), to ensure

proper operation.

Internal pull up on die.

Ignored in 60x bus mode.

These signals must be pulled down to GND if unused, or if the MPC7447 is in 60x bus mode.

These input signals are for factory use only and must be pulled down to GND for normal machine operation.

10. This test signal is recommended to be tied to HRESET, however, other configurations will not adversely affect performance.

11. These signals are for factory use only and must be left unconnected for normal machine operation.

12. These input signals are for factory use only and must be pulled up to OVpp for normal machine operation.

13. This pin can externally cause a performance monitor event. Counting of the event is enabled via software.

14. This signal must be asserted during reset, by pull down to GND or assertion by HRESET, to ensure proper operation.

Table 17. Pinout Listing for the MPC7457, 483 CBGA Package

Signal Name Pin Num ber Active /0 I/F Select 1 | Notes

A[0:35] E10, N4, E8, N5, C8, R2, A7, M2, A6, M1, A10, U2, High 110 BVSEL 2
N2, P8, M8, W4, N6, U6, R5, Y4, P1, P4, R6, M7, N7,
AA3, U4, W2, W1, W3, V4, AAl, D10, J4, G10, D9

AACK U1 Low Input BVSEL

AP[0:4] L5, L6, J1, H2, G5 High 110 BVSEL

ARTRY T2 Low 110 BVSEL 3
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Table 17. Pinout Listing for the MPC7457, 483 CBGA Package (continued)

Signal Name Pin Num ber Active 110 I/F Select I | Notes
AVpp B2 — Input N/A
BG R3 Low Input BVSEL
BMODEO c6 Low Input BVSEL 4
BMODEL ca Low Input BVSEL 5
BR K1 Low Output BVSEL
BVSEL G6 High Input N/A 6,7
cl R1 Low Output BVSEL 3
CKSTP_IN F3 Low Input BVSEL
CKSTP_OUT K6 Low Output BVSEL
CLK_OUT N1 High Output BVSEL
D[0:63] AB15,T14, R14, AB13, V14, U14, AB14, W16, AA11, |  High /0 BVSEL

Y11, U12, W13, Y14, U13, T12, W12, AB12, R12,
AA13, AB11, Y12, V11, T11, R11, W10, T10, W11,
V10, R10, U10, AA10, U9, V7, T8, AB4, Y6, AB7,
AAG, Y8, AA7, W8, AB10, AA16, AB16, AB17, Y18,
AB18, Y16, AA18, W14, R13, W15, AA14, V16, W6,
AA12, V6, AB9, AB6, R7, R9, AA9, AB8, W9

DBG V1 Low Input BVSEL

DP[0:7] AA2, AB3, AB2, AA8, R8, W5, U8, AB5 High /0 BVSEL

DRDY T6 Low Output BVSEL 8
DTI[0:3]) P2, T5, U3, P6 High Input BVSEL 9
EXT_QUAL B9 High Input BVSEL 10
GBL M4 Low /0 BVSEL

GND A22, B1, B5, B12, B14, B16, B18, B20, C3, C9, C21, — — N/A

D7,D13,D15,D17,D19, E2, E5, E21, F10, F12, F14,
F16, F19, G4, G7, G17, G21, H13, H15, H19, H5, J3,
J10,J12,J14, 317, J21, K5, K9, K11, K13, K15, K19,
L10, L12, L14, L17, L21, M3, M6, M9, M11, M13,
M19, N10, N12, N14, N17, N21, P3, P9, P11, P13,
P15, P19, R17,R21, T13,T15,T19, T4, T7, T9, U17,
u21,Vvz, V5, V8, V12, V15, V19, W7, W17, W21, Y3,
Y9, Y13, Y15, Y20, AA5, AAl17, AB1, AB22

GVpp B13, B15, B17, B19, B21, D12, D14, D16, D18, D21, — — N/A 11
E19, F13, F15, F17, F21, G19, H12, H14, H17, H21,
J19, K17, K21, L19, M17, M21, N19, P17, P21, R15,
R19, T17, T21, U19, V17, V21, W19, Y21

HIT K2 Low Output BVSEL 8
HRESET A3 Low Input BVSEL
INT J6 Low Input BVSEL
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Pinout Listings

Table 17. Pinout Listing for the MPC7457, 483 CBGA Package (continued)

Signal Name Pin Num ber Active 110 I/F Select I | Notes

L1 _TSTCLK H4 High Input BVSEL 10
L2_TSTCLK J2 High Input BVSEL 12
L3VSEL Ad High Input N/A 6,7
L3ADDR[18:0] H11, F20, J16, E22, H18, G20, F22, G22, H20, K16, High Output L3VSEL

J18, H22, J20, J22, K18, K20, L16, K22, L18
L3_CLKJ0:1] V22, C17 High Output L3VSEL
L3 _CNTL[0:1] L20, L22 Low Output L3VSEL
L3DATA[0:63] AA19, AB20, U16, W18, AA20, AB21, AA21, T16, High Ife] L3VSEL

W20, U18, Y22, R16, V20, W22, T18, U20, N18, N20,

N16, N22, M16, M18, M20, M22, R18, T20, U22, T22,

R20, P18, R22, M15, G18, D22, E20, H16, C22, F18,

D20, B22, G16, A21, G15, E17, A20, C19, C18, Al19,

A18, G14, E15, C16, A17, A16, C15, G13, C14, Al4,

E13, C13, G12, A13, E12, C12
L3DP[0:7] AB19, AA22, P22, P16, C20, E16, A15, A12 High Ife] L3VSEL
L3_ECHO_CLKJ[0,2] |V18, E18 High Input L3VSEL
L3_ECHO_CLKJ1,3] |P20,E14 High Ife] L3VSEL
LSSD_MODE F6 Low Input BVSEL 7,13
MCP B8 Low Input BVSEL
No Connect A8, All,B6,B11,C11,D11, D3, D5, E11, E7,F2, F11, — — N/A 14

G2, H9
OVpp B3, C5, C7, C10, D2, E3, E9, F5, G3, G9, H7, J5, K3, — — N/A

L7, M5, N3, P7, R4, T3, U5, U7, U11, U15, V3, V9,

V13,Y2,Y5,Y7,Y10, Y17, Y19, AA4, AA15
PLL_CFG[0:4] A2, F7,C2, D4, H8 High Input BVSEL
PMON_IN E6 Low Input BVSEL 15
PMON_OUT B4 Low Output BVSEL
QACK K7 Low Input BVSEL
QREQ Y1 Low Output BVSEL
SHD[0:1] L4, L8 Low Ife] BVSEL 3
SMI G8 Low Input BVSEL
SRESET Gl Low Input BVSEL
SYSCLK D6 — Input BVSEL
TA N8 Low Input BVSEL
TBEN L3 High Input BVSEL
TBST B7 Low Output BVSEL
TCK J7 High Input BVSEL

MPC7457 RISC Microprocessor Hardware Specifications, Rev. 5

Freescale Semiconductor 39

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6131473/mpc7457ed.html

Pinout Listings

Table 17. Pinout Listing for the MPC7457, 483 CBGA Package (continued)

Signal Name Pin Num ber Active 110 I/F Select 1 | Notes
TDI E4 High Input BVSEL 7
TDO H1 High Output BVSEL
TEA T1 Low Input BVSEL
TESTI[0:5] B10, H6, H10, D8, F9, F8 — Input BVSEL 13
TESTI6] A9 — Input BVSEL 10
T™S K4 High Input BVSEL 7
TRST c1 Low Input BVSEL 7,16
TS P5 Low /0 BVSEL 3
TSIZ[0:2] L1,H3,D1 High Output BVSEL
TT[0:4] F1, F4,K8, A5, E1 High /0 BVSEL
wT L2 Low Output BVSEL 3
Vbp J9, J11, J13, J15, K10, K12, K14, L9, L11, L13, L15, — — N/A

M10, M12, M14, N9, N11, N13, N15, P10, P12, P14

VDD_SENSE[0:1]  [G11, J8 — — N/A 17

Notes:

1. OVpp supplies power to the processor bus, JTAG, and all control signals except the L3 cache controls (L3CTL[0:1]); GVpp
supplies power to the L3 cache interface (L3ADDR[0:17], L3DATA[0:63], L3DP[0:7], L3_ECHO_CLK]J0:3], and
L3_CLK]0:1]) and the L3 control signals L3_CNTL[0:1]; and Vpp supplies power to the processor core and the PLL (after
filtering to become AVpp). For actual recommended value of V;, or supply voltages, see Table 4.

2. Unused address pins must be pulled down to GND.

3. These pins require weak pull-up resistors (for example, 4.7 kQ) to maintain the control signals in the negated state after
they have been actively negated and released by the MPC7457 and other bus masters.

4. This signal selects between MPX bus mode (asserted) and 60x bus mode (negated) and will be sampled at HRESET going
high.

5. This signal must be negated during reset, by pull up to OVpp or negation by -HRESET (inverse of HRESET), to ensure

proper operation.

See Table 3 for bus voltage configuration information. If used, pull-down resistors should be less than 250 Q.

Internal pull up on die.

Ignored in 60x bus mode.

These signals must be pulled down to GND if unused or if the MPC7457 is in 60x bus mode.

10. These input signals for factory use only and must be pulled down to GND for normal machine operation.

11. Power must be supplied to GVpp, even when the L3 interface is disabled or unused.

12. This test signal is recommended to be tied to HRESET, however, other configurations will not adversely affect performance.

13. These input signals are for factory use only and must be pulled up to OVpp for normal machine operation.

14. These signals are for factory use only and must be left unconnected for normal machine operation.

15. This pin can externally cause a performance monitor event. Counting of the event is enabled via software.

16. This signal must be asserted during reset, by pull down to GND or assertion by HRESET, to ensure proper operation.

17. These pins are internally connected to Vpp. They are intended to allow an external device to detect the core voltage level
present at the processor core. If unused, they must be connected directly to Vpp or left unconnected.
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Package Description

8 Package Descriptio n

The foll owing sections provide the package parameters and mecharical dimensions for the CBGA package.

8.1 Package Parameters forthe MPC7447, 360 CBGA

The package parameters are as provided in thefoll owing list. The padkage typeis 25x 25 mm, 3604eal ceramic
bdl grid array (CBGA).

Package autline 25x 25 mm
Interconnects 360(19x 19 kall array — 1)
Pitch 127 mm (50 mil)

Minimum module haght 2.72 nm
Maximum modulehdght 3.24 nm
Ball diameter 0.89 mm (35 mil)

8.2 Mechanical Dimensions for the MPC7447, 360 CBGA

Figure 20 provides themechanical dimensionsandbotom suifacenomenclature for theMPC7447, 360CBGA
padckage.
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Figure 20. Mechanical Dimensions and Bottom Surface Nomenclature for the MPC7447,
360 CBGA Package
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8.3 Substrate Cap acitors for the MPC7447, 360 CBGA
Figure 21 showsthe connectivity of the subsrate capacitor pads for the MPC7447,360 (BGA. All capecitors are

C19-1 C20-1 C21-1 C22-1 C23-1 C24-1
[
[

C19-2 C20-2 C21-2 (C22-2 C23-2 C24-2

Cl-1 C21 C3-1 C4-1 C5-1 Cé6-1
I i ] i ] [ i ]
I i ] i ] [ i ]

Cl-2 C2-2 C3-2 C4-2 C5-2 C6-2

C18-2 C17-2 C16-2 C15-2 C14-2 C13-2
I i ] i ] [ i ]
I i ] i ] [ i ]

C18-1 C17-1C16-1 C15-1 C14-1 C13-1

C12-2 C11-2 C10-2 C9-2 C(C8-2 C7-2

C7-1

C12-1 C11-1 C10-1 C9-1 cC8-1

Pad Number
Capacitor
-1 -2
C1 GND Vbb
C2 GND Vbb
C3 GND | OVpp
C4 GND Vbb
C5 GND Vbb
C6 GND Vbb
C7 GND Vbb
c8 GND Vbb
C9 GND | OVpp
C10 GND Vbb
c11 GND Vbb
C12 GND Vbb
C13 GND Vbb
C14 GND Vbb
C15 GND Vbb
C16 GND | OVpp
C17 GND Vbb
c18 GND OVpp
C19 GND Vbb
C20 GND Vbb
c21 GND OVpp
c22 GND Vbb
c23 GND Vbb
C24 GND Vbb

Figure 21. Substrate Bypass Capacitors for the MPC7447, 360 CBGA
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8.4 Package Parameters for the MPC7457, 483 CBGA

The package parameters are as provided in thefoll owing list. The padkage typeis 29x 29 mm, 483 lead ceramic
bal grid array (CBGA).

Package autline 29x 29 mMm
Interconnects 483(22 x 22 kell array — 1)
Pitch 127 mm (50 mil)

Minimum module haght —
Maximum modulehdght 3.22 nm
Ball diameter 0.89 mm (35 mil)

8.5 Mechanical Dimensions for the MPC7457, 483 CBGA

Figure 22 provides themechanical dimensionsandbotom sufacenomenclature for theMPC7457, 483CBGA
padckage.
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8.6 Substrate Cap acitors for the MPC7457, 483 CBGA
Figure 23 showsthe connectivity of the subsrate capacitor pads for the MPC7457,483 (BGA. All capecitors are

100nk
Al CORNER Pad Number
Capacitor
-1 -2
Cli1 C2-1 C31 C41 C51 C61 h c1 GND | OVpp
(o [ I ] [ i ] | I I Cc2 GND Vbp
[ I [ [ i ] | ] | C3 GND GVop
Cl1-2 C2-2 C3-2 C(C4-2 C(C5-2 C6-2
Cc4 GND Vbb
S ~ [T —
3 3 5 B C5 GND Vbp
oHE O i c6 GND | GVpp
—A [ ] [
o o > iy c7 GND Vo
3} 3 O O
@) = H @) — Cc8 GND Vpbp
- o o by
N N N & C9 GND GVpp
oHH O ouno
C10 GND Vbb
< O « S
~ - S o c1 GND Vpp
sUUg slll3
SR N o C12 GND GVpp
S 2 b b C13 GND Vbb
ol g O L o
E— N —— C14 GND Vpp
. S 3 3 c15 GND Voo
U o - - - - - - L L
IC:18 2I ?17 2|C|16 2I C|15 2 | IC14 2I IC:13 2I Ci6 GND OVop
[ i i I I i ] C17 GND Vpp
C18-1 C17-1 Cl1l6-1 C15-1 Cl14-1 C13-1 c18 GND OVpp
\. /
C19 GND Vbb
C20 GND Vpp
Cc21 GND OVpp
C22 GND Vbb
Cc23 GND Vpp
C24 GND Vpp
Figure 23. Substrate Bypass Capacitors forthe MPC7457, 483 CBGA
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System Design Information

This sedion provides sygem and themal design recommendations br sucesgul application ofthe MPC7457.

9.1

Clocks

Thefoll owing sections provide more detail ed information regarding the clocking of the MPC7457.

9.11

Core Clocks and PLL Configuration

TheMPC7457 R.L is configured bythe PLL_CFG[0:4] signals. For agiven SY SCLK (bus)frequency, thePLL
configuration signds sd the internal CPU and VCO frequency of operation. The PLL configuration for the
MPC7457 is shown ifable 18 for asd of example frequendes. In this example, shaled cdls represent sdtings
that, for agiven SY SCLK frequency, result in core and/or VCO frequencies tha do nda comply with the 1-GHz
columnin Table 8. Note tha these configurationswere different in sone earlier MPC7450family devices and care
should betaken when upgiading to theMPC7457 to veify thecorred PLL sdtings for an applicdion.

Table 18. MPC7457 Microprocessor PLL Configuration Example for 1267 MHz Parts

Example Bus-to-Core Frequency in MHz (VCO Frequency i n MHz)
Bus-to- Core-to-
PLL_CFG[0:4] Core VCO Bus (SYSCLK) Frequency
Multiplier | Multiplier | 33 3 50 66.6 75 83 100 133 167
MHz MHz MHz MHz MHz MHz MHz MHz
01000 2x 2x
10000 3x 2x
10100 4x 2x 667
(1333)
10110 5x 2x 667 835
(1333) | (1670)
10010 5.5x 2x 733 919
(1466) | (1837)
11010 6x 2x 600 800 1002
(1200) | (1600) | (2004)
01010 6.5x 2x 650 866 1086
(1300) | (1730) | (2171)
00100 7x 2x 700 931 1169
(1400) | (1862) | (2338)
00010 7.5x 2x 623 750 1000 1253
(1245) | (1500) | (2000) | (2505)
11000 8x 2x 600 664 800 1064
(1200) | (1328) | (1600) | (2128)
01100 8.5x 2x 638 706 850 1131
(1276) | (1412) | (1700) | (2261)
01111 9x 2x 600 675 747 900 1197
(1200) | (1350) | (1494) | (1800) | (2394)
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Table 18. MPC7457 Micro processor PLL Configuration Example for 1267 MHz Parts (continued)

Example Bus-to-Core Frequency in MHz (VCO Frequency i n MHz)
Bus-to- Core-to-
PLL_CFG[0:4] Core VCO Bus (SYSCLK) Frequency
Multiplier | Multiplier | 33 3 50 66.6 75 83 100 133 167
MHz MHz MHz MHz MHz MHz MHz MHz
01110 9.5x 2x 633 712 789 950 1264
(1266) | (1524) | (1578) | (1900) | (2528)
10101 10x 2x 667 750 830 1000
(1333) | (1500) | (1660) | (2000)
10001 10.5x 2x 700 938 872 1050
(1400) | (1876) | (1744) | (2100)
10011 11x 2x 733 825 913 1100
(1466) | (1650) | (1826) | (2200)
00000 11.5x 2x 766 863 955 1150
(532) | (1726) | (1910) | (2300)
10111 12x 2x 600 800 900 996 1200
(1200) | (1600) | (1800) | (1992) | (2400)
11111 12.5x 2x 600 833 938 1038 1250
(1200) | (1666) | (1876) | (2076) | (2500)
01011 13x 2x 650 865 975 1079
(1300) | (1730) | (1950) | (2158)
11100 13.5x 2x 675 900 1013 1121
(1350) | (1800) | (2026) | (2242)
11001 14x 2x 700 933 1050 1162
(1400) | (1866) | (2100) | (2324)
00011 15x 2x 750 1000 1125 1245
(1500) | (2000) | (2250) | (2490)
11011 16x 2x 800 1066 1200
(1600) | (2132) | (2400)
00001 17x 2x 850 1132
(1900) | (2264)
00101 18x 2x 600 900 1200
(1200) | (1800) | (2400)
00111 20x 2x 667 1000
(1334) | (2000)
01001 21x 2x 700 1050
(1400) | (2100)
01101 24x 2x 800 1200
(1600) | (2400)
11101 28x 2x 933
(1866)
00110 PLL bypass PLL off, SYSCLK clocks core circuitry directly
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Table 18. MPC7457 Micro processor PLL Configuration Example for 1267 MHz Parts (continued)

PLL_CFG[0:4] Core VCO

Example Bus-to-Core Frequency in MHz (VCO Frequency i n MHz)

Bus-to- | Core-to- Bus (SYSCLK) Frequency

Multiplier | Multiplier | 33 3 50 66.6 75 83 100 133 167
MHz MHz MHz MHz MHz MHz MHz MHz

11110 PLL off PLL off, no core clocking occurs

Notes:

1.
2.

PLL_CFG[0:4] settings not listed are reserved.

The sample bus-to-core frequencies shown are for reference only. Some PLL configurations may select bus, core, or
VCO frequencies which are not useful, not supported, or not tested for by the MPC7455; see Section 5.2.1, “Clock AC
Specifications,” for valid SYSCLK, core, and VCO frequencies.

. In PLL-bypass mode, the SYSCLK input signal clocks the internal processor directly and the PLL is disabled. However,

the bus interface unit requires a 2x clock to function. Therefore, an additional signal, EXT_QUAL, must be driven at
one-half the frequency of SYSCLK and offset in phase to meet the required input setup t;ky and hold time t;xky (see
Table 9). The result is that the processor bus frequency is one-half SYSCLK while the internal processor is clocked at
SYSCLK frequency. This mode is intended for factory use and emulator tool use only.

Note: The AC timing specifications given in this document do not apply in PLL-bypass mode.
4. In PLL-off mode, no clocking occurs inside the MPC7455 regardless of the SYSCLK input.

9.1.2 L3 Clocks

The MPC7457 gaerates theclock for theexternal L3 synchronaus daa SRAM s bydividing the core clock
frequency of the MPC7457.Thecore-to-L3 frequency divisorfor the L3 PLL is sdected through te L3_CLK bits
of the L3CR regista. Generdly, the divisor must bechosen according to thefrequency suypotted bytheexternal
RAMs, thefrequency of theMPC7457core, and timinganalysisof thecircuit board routing. Table 19 shows vaous
example L3 clock frequendes that can be obtaned for agiven se of core frequencies.

Table 19. Sample Core-to-L3 Frequencies

1

Core

Frequency +2 +2.5 +3 +3.5 +4 +4.5 +5 +5.5 +6 +6.5 +7 +7.5 +8

(MHz) 2
500 250 200 167 143 125 111 100 91 83 77 71 67 63
533 266 213 178 152 133 118 107 97 89 82 76 71 67
550 275 220 183 157 138 122 110 100 92 85 79 73 69
600 300 240 200 171 150 133 120 109 100 92 86 80 75
650 325 260 217 186 163 144 130 118 108 100 93 87 81
666 333 266 222 190 167 148 133 121 111 102 95 89 83
700 350 280 233 200 175 156 140 127 117 108 100 93 88
733 367 293 244 209 183 163 147 133 122 113 105 98 92
800 400 320 266 230 200 178 160 145 133 123 114 107 100
866 433 347 289 248 217 192 173 157 145 133 124 115 108
933 467 373 311 266 233 207 187 170 156 144 133 124 117
1000 500 400 333 285 250 222 200 182 166 154 143 133 125
1050 525 420 350 300 263 233 191 191 175 162 150 140 131
1100 550 440 367 314 275 244 200 200 183 169 157 147 138
MPC7457 RISC Microprocessor Hardware Specifications, Rev. 5
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Table 19. Sample Core-to-L3 Frequencies ! (continued)

Core

Frequency +2 +2.5 +3 +3.5 +4 +4.5 +5 +5.5 +6 +6.5 +7 +7.5 +8

(MHz) 2
1150 575 460 383 329 288 256 209 209 192 177 164 153 144
1200 600 480 400 343 300 267 218 218 200 185 171 160 150
1250 638 500 417 357 313 278 227 227 208 192 179 167 156
1300 650 520 433 371 325 289 236 236 217 200 186 173 163
Notes:

1. The core and L3 frequencies are for reference only. Note that maximum L3 frequency is design dependent. Some examples
may represent core or L3 frequencies which are not useful, not supported, or not tested for the MPC7457; see Section 5.2.3,
“L3 Clock AC Specifications,” for valid L3_CLK frequencies and for more information regarding the maximum L3 frequency.

2. Not all core frequencies are supported by all speed grades; see Table 8 for minimum and maximum core frequency
specifications.

9.1.3 System Bus Clock (SYSCLK) and Spread Spectrum Sou rces

Spread spetrum clodk souces are an increasingly popuér way to control eledromagndic interference emissons
(EMI) by spreading theemitted noiseto awider spectrum and redudng thepesk noise magnitudein order to med
industy and govenment requirements. These clock souces intentiondly add longterm jitter in order to diffuse the
EMI spectral content. The jitter specificaion gven in Table 8 consders shat-term (cycle-to-cycle) jitter only and
the clock geneator’s g/cle-to-cycle output jitter stould mee the MPC7457 nhputcycle-to-cyclejitter requirement.
Frequency modulation and spread are separate conaerns and the MPC7457is compatible with spread spedrum
saurces if therecommendations liged in Table 20 are obseved.

Table 20. Spread Specturm Clock Source Recommendations
At recommended operating conditions. See Table 4.

Parameter Min Max Unit Notes
Frequency modulation — 50 kHz 1
Frequency spread — 1.0 % 1,2

Notes:

1. Guaranteed by design.

2. SYSCLK frequencies resulting from frequency spreading, and the resulting core and VCO
frequencies, must meet the minimum and maximum specifications given in Table 8.

Itisimperative to nde tha the processors mnimum and maximum SY SCLK, core, and VCO frequencies mustnot
be excealed regardless ofthe typeof clock source Theefore, systens in which theprocessoris opeated & its
maximum rated core or bus frequency shout avoid violating the staed limits by usng down-sprealing only.

9.2 PLL Power Supply Filtering

The AVpp powe signd is provided on theMPC7457 to povide powe to theclock generation PLL. To ensure
stability of theinternal clock, thepowe suppled to the AV 5 input signashoubl befiltered of any nois in the
500kHz to 10MHz resonant frequency rangeof thePLL. A circuit similar to theone shown inFigure 24 using
sufacemountcapadtors with minimum effedive seiies indudance (ESL) is recommended.
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Thecircuit should beplaced as close as possibe to theAV pp pin to minimize noisecoupled from nearby drcuits.
Itis often posdbleto route diredly from thecapacitors to theAV pp pin, which is on thepeiphay of the360 BGA
footprint and vey closeto thepeiphay of the 483CBGA footprint, withoutthe indudance of vias.

10 ©Q

Vpp © VWA T T 0 AVpp
2.2 yF 2.2 yF
| Low ESL Surface Mount Capacitors
GND

Figure 24. PLL Power Supply Filter Circuit

NOTE

Previous evisions ofthis doaiment required a400Q resistor for Rev. 1.1(Rev. B)
devicesinstead of the 10 Q resistorshown &ove All produdion devices require a
10 Q2 redstor. For more information, see the MPC7450 FamilyChip Erratafor the
MPC7457 andMPC7447.

9.3 Decoupling Recommendations

Dueto the MPC7457 g/namic powver managenent feaure, large addressand data buses, and high opeating
frequencies, the MPC7457 can geneate transient powe suges and high fequency nasein its powe suppl,
especialy while driving large capadtive loads. This noise must beprevented from reading other comporentsin the
MPC7457 systm, and theMPC7457 itlf requires aclean, tightly regulated source of power. Therefore, it is
recommended thé the sysem designe placeat least onedecoupling capecitor a each Vpp, OVpp, and GVpp pin
of theMPC7457.1t is dso rrcommended tha these decoupling capadtors receve thar powe from searate Vpp,
OVpp/GVpp, and GND power planes in the PCB, utili zing short traces to minimizeindudance. If compromises
must bemade due to boad constaints, Vpp pins shoul receve thehighest priority for decoupling.

These capacitors should hae avalue of 0.01 or0.1 |F. Only ceramic sufacemount teehnology SMT) capadtors
should beuseal to minimizelead indudance, preferably 0508 or0603orientaions whee connectionsare madeaong
the lengthof thepart. Consetent with the recommendations ofDr. Howard Johnsorin High Sged Digital Design:
A Handboolof Bladk Magic (Prentice Hall, 1993 and mntrary to previous recommendaionsfor dewmupling
Freescale microprocessos, multiple small capadtors of equd value are recommended ove ushng nultiple values of
capdtance.

In addition, it is rcommendel tha there beseveral bulk sirage capacitors distributed around thePCB, feading the
Vb, GVpp, and OVpp plares, to enale quick recherging o the smaller chip capacitors. These bulk capadtors
should hare alow equivalent seiesresistance(ESR) rating to ensure thequick respasetime necessay. They should
asobe onnected to the powea and ground plnes throughtwo vias to minimize indudance. Suggested bulk
cgpadtors. 100-330 | (AVX TPS tantalum or Sanyo OSCON).

9.4 Connection Recommendations

To ensutre reliable operation, it is highly recommendeal to nred unusel inputsto an appropiate signd level.
Unused adive low inputs shoutl betied to OVpp. Unusal active highinputs siouldbe @nnested to GND. All NC
(no-connect) sigrals must remain unconnected.

Power and groundconnetions nust bemadeto all external Vpp, OVpp, GVpp, and GNDpins in theMPC7457.
If the L3 interfaceis notusel, GVpp shoutl be mnreded to theOVpp powe plane, and L3VSEL shoutl be
connectedto BVSEL; the remainder of the L3 interfacemay be left unterminated

MPC7457 RISC Microprocessor Hardware Specifications, Rev. 5
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9.5 Output Buffer DC Impedance

TheMPC7457 pocessor bus and L3 I/O drivers are charaderized over process,voltage and temperature. To
meadure Z,, an externa resistar is connected from thechip pad to OVpp or GND. Then, the vaue of each resisor
is varied urtil the pad voltageis OVpp/2 (seeFigure 23).

Theoutputimpedaneis the average of two components, the resistances of the pull-up and pull-down devices. When
daais hdd low, SW2 is dosal (SW1is open), and Ry is timmed urtil the voltage at thepad equis OVpp/2. Ry
then becomes the resistance of the pull-down devices. When data is hdd high, SW1 is closal (SW2 is op&), and
Rpis timmed urtil the voltageat thepad equds OVpp/2. Rp thenbecanes the resstance of the pull -up cevices. Rp
and Ry are designal to becloseto ead other in vaue. Then, Zg= (Rp+ Ry)/2.

OVpp
RN

SW2

Pad
Data

SW1

OGND
Figure 25. Driver Impedance Measurement
Table 21 summarizesthe signal impedance resilts. The impedance increagswith junction temperature and is
relatively undfeded by bus volage

Table 21. Impedance Character istics
Vpp =1.5V, OVpp = 1.8V + 5%, Tj = 5°-85°C

Impedance Process or Bus L3 Bus Unit
Zg | Typical 33-42 34-42 Q
Maximum 31-51 32-44 Q

9.6 Pull-Up/Pull-Down Resistor Requirements

TheMPC7457 equires high-resistive (wedk: 4.7-kQ) pull-up resistors on sgeral control pins ofthe bus intefaceto
maintain thecontrol signalsin the negated stde after they have been actively negated andreleased bythe MPC7457
or othe busmasters. These pinsare: TS, ARTRY, SHDO, and SHD1.

Some pinsdesignéaed as being for fadory test must bepuled up to O\ or down b GND to ensure prope device
opeaation. For theMPC7447,360 BGA, thepins tha must bepulled up to O\pp are:LSSD_MODE and TESTI[0:3];
the pinstha must be pulled down to GNDare: L1_TSTCLK and TEST[4]. For theMPC7457, 483BGA, thepins
that must bepulled up to O\pp are LSSD_MODE and TEST[0:5]; the pinstha must be pulled down ae:
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L1 TSTCLK and TEST[6]. TheCKSTP_IN signd should likewisebepulled up though apull-upresisor (we&k or
stronge: 4.7-1kq) to prevent erroneousasertionsof this sgnd.

In addition, theMPC7457 ha oneopen-drain styke output that requires a pull-up resistor (we&k or stronger:
4.7-1kQ) if it is usel bythe system. This pin is CKSTP_OUT.

If pul-down resistors ae used to mnfigure BV SEL or L3VSEL, theresigors should belessthan 2500 (see
Table 16). Because PLL_CFG[0:4] must remain stable duiing nomal operation, strong pul-up and pulkdown
resisors (1 ka orlesg are recommendel to @nfigure these signds in oider to protect againg erroneous switding
dueto groundbounce, powver supply noseor nase coupling.

Duringinactive peiods onthe bus,the address and transfer attributes may nat be driven by any maste and nmay,
therefore, floa in thehigh-impedane stée for relatively long peiods of time. Becaisethe MPC7457 must
continudly monitor these sigrals for snooping thisfloa condtion may cause excessive powe draw by theinput
recavers on theMPC7457 orby other receversin thesystem. These sigrals can bepulled upthrough weak (10-kQ)
pull-up resistors by thesysem, addressbus diiven modeenabled (seethe MPC7450 RECMicroprocessor Famiy
Useas’ Manualfor more information aboutthis mode), or they may beothewise driven by the sygem during
inadive periods of thebusto avoid thisadditiond powe draw. Preliminary studies have shown theadditiond power
draw by the MPC7457 inut recavers to benegligible and, in any event, noneof these measures are necessary for
prope device opeation. Thesnoope addressand transfer attributeinputsare: A[0:35], AP[0:4], TT[0:4], CI, WT,
and GBL.

If extended addressing is nat used, A[0:3] are unuse& and must be pulled low to GND through wek pull-down
resisors. If theMPC7457 is in 60x bus ode DTI[0:3] must bepulled low to GND through wek pull-down
resisors.

Thedaabus inputrecavers ae narmally turned off when noread opeation is in pogressand, therefore, do not
require pull-up resigors on the bus.Other daa bus eceversin the sysem, however, may require pull-ups or that
thosesignds beothewise driven by thesystem during inactive periods by thesysten. Thedaa bussignds ae:
D[0:63 and DP[0:7].

If addressor daa paity is not usd by thesystem, and therespective parity cheding is disdled through HDO, the
input recavers for thosepins are disabled, and thog pinsdo not equire pull-up resisbrs and shouldbeleft
unonnected by the sysem. If dl parity geneation is disdled through HDO, al parity chedking should Eso be
disabled through HIDO, and all parity pins may beleft unconneted bythesysten.

ThelL3 interfacedoes nat normally require pull-up resistors. Unused L3_ADDR signds ae driven low when the
SRAM is configured to beless han 1M in siz via L3CR. For example, L3_ADD[18] will bedriven low if the
SRAM sizeis configured to ke 2 M; likewise L3_ADDR[18:17] will bedriven low if the SRAM size is configured
to be 1 M.

9.7 JTAG Configuration Signals

Bounday-scan testingis enabled through he JTAG interfacesigrals. The TRST signd is optiond in the IEEE
11491 speificaion, bu is provided on d processos that implement the PowerPC architecure. Whileit is possibe
to forcethe TAP controller to the rese sate using orly the TCK and TM S signals, more reliable powe-on reset
performancewill be obtained if the TRST signal is aserted during paver-on reset. Because the JTAG interface s
aso usd for accessing thecommon on€hip processor(COP) fundion, simply tying TRST to HRESET is not
pradicd.

The COP funaion of these processors al ows a remote computer systen (typicdly, a PC with dedicaed hadware
and déduggirg software) to accessand wntrol the intenal opeations ofthe processor The COP interfaceconreds
primarily through theJTAG port of the processor with sone additiond status nonitoring signés. The COP pott
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requires the ability to indgpendently assert HRESET or TRST in order to fully control the processor. If the target
systan has indepadent reset sources, sud as voltage monitors, watchdog tirers, powver supply fail ures, or
push-buttonswitches, the COP resd signds must be merged into these sigrals with logic.

Thearrangement shown irFigure 26 dlows the COP port to indgoendently asset HRESET or TRST, while ensuting
that the target can drive HRESET as well. If the JTAG interfaceand COP header will not beusel, TRST shoud be
tied to HRESET through a0-q isolation residor o that it is asseted when the system rese sigrel (HRESET) is
asseted, ensuiing thd theJTAG san chain isinitialized duiing powe-on. While Freescae recommends that the
COP header bedesigred into thesystem as shown inFigure 26, if thisis notpossble, theisolation resistorwill allow
future acesto TRST in the case where aJTAG interfacemay need to bewired onto he systen in deébug stuaions

The COP header shown inFigure 26 addsmany benefits—breakpoints watchpoints, register and memory
examination/modification, and othe standard debugger feaures are possilbe through ths interface—and @an be as
inexpensive as an unpopuated footpiint for a header to be alded when needed.

TheCOP interfacehasa standad header for connection to the target sysem, basad onthe0.025 square-post,0.100"
certered header asembly (oftencdled aBerg header). The conrector typicaly has pin 14 removed as a onnector

key.

There is no standadized way to nunmber the COP header shown inFigure 26; consequently, many different pin
numbers have been olseaved from emulator vendors. Some are numbered top-to-bottom then left-to-right, while
others useleft-to-right then top-to-battom, while gill others number the pins counte clockwise from pin 1 (as with
an IC). Regardlessof the numbering, the signd placement recommended in Figure 26 is commonto all known
emulators.

TheQACK signd shown in Figure 26is usuély connected to thePClI bridgechip in asysten andis an input to the
MPC7457 nformingit that it can gointothequiescent stae. Undea nomal operation this occurs during alow-power
modesdection. In order for COP to work, theMPC7457must see this signd asseted (pulled down) While stown
onthe COP header, notdl emulator produds drive this signd. If the produd does nd, a pull-down esigor can be
populated to asset this sigral. Additiondly, sane emulator produds implement open-drain typeoutpus and can
only drive QACK asseted; for these tools, a pull-upresistor can beimplemented to ensure this signd is dessseted
when it is not béng driven by thetool. Note tha thepull-up and pul-down resistors onthe QACK signal are
mutudly exclusive and it is ne&er necessary to popuiate both in asysem. To preserve corred power-down opeation,
QACK shaild bemerged via logic sothat it also can bedriven by thePCI bridge.
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SRESET
From Target _D— SRESET
Board Sources{ HRESET PY —
(if any) HRESET
QACK——
HRESET 10 kQ
13 33— VN — 0oV
SRESET 10 kQ
11 | OVpp
o)
OVpp
3 OVpp
[
— I -
1] [2 TRST TRST
4l | i
VDD_SENSE L — — 4
6 VvV OVpp
(6] . 2 kQ 10 kQ
5 VVN—OVbp
7 CHKSTP_OUT e —
15 . CHKSTP_OUT
10 kQ
[©) OVpp
Key 5 10 kQ
142 OVop
[ Nopin CHKSTP_IN _
& s 8 CHKSTP_IN
5 T™MS
& 9l T™MS
COP Connector T TDO
Physical Pin Out A TDO
S DI
3 TDI
TCK
7 > TCK
2 QACK
OVpp

System Design Information

Notes:

1.

a kv

RUN/STOP, normally found on pin 5 of the COP header, is notimplemented on the MPC7457. Connect
pin 5 of the COP header to OVpp with a 10-kQ pull-up resistor.

Key location; pin 14 is not physically present on the COP header.

Component not populated. Populate only if debug tool does not drive QACK.

Populate only if debug tool uses an open-drain type output and does not actively deassert QACK.

If the JTAG interface is implemented, connect HRESET from the target source to TRST from the COP
header though an AND gate to TRST of the part. If the JTAG interface is not implemented, connect

HRESET from the target source to TRST of the part through a 0-Q isolation resistor.

Though defined as a No-Connect, it is a common and recommended practice to use pin 12 as an
additional GND pin for improved signal integrity.

Figure 26. JTAG Interface Co nnection
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9.8 Thermal Manage ment Information

This sedion provides therma management information for theceramic bdl grid array (CBGA) padkage for
air-coded applications. Proper thermal control designis piimarily dgpendent on e systen-level design—the heat
sink, airflow, and themal interfacematerial. To reduce the diejunction temperature, heat Snks nay be atached to
the package by several methods—spring dip to holesin theprinted-circuit boad or package, and nouning dip and
saew assembly (seeFigure 25); however, dueto thepotential large massof the hea sink, attachment throughthe
printed-circuit boad is swygested. If a spiing clip is usal, the spiing force shouldnot excead 10 pands.

Heat Sink CBGA Package

Heat SinN
Clip o {
 —

Thermal
Interface Material

= B
: L

Printed-Circuit Board

Figure 27. Package Exploded Cross-Sectional View with Several Heat Sink Options

Theboad designe can choo® beween severa types of heat sinks to plae on theMPC7457. Thee are severa
commercialy available heat sinksfor the MPC7457 provided bythe following vendors:

Aavid Themaloy 6032249988
80 Commercial S.

Conoord, NH 03301

Internet: www.aavidthermalloy.com

Alpha Novaech 4087497601
473 SapenaCt. #15

Santa Clara, CA 95054

Internet: www.alphanovaech.com

Internationd Electronic Research Corporation (IERC) 818842-7277
413 North MossSt

Burbank, CA 91502

Internet: www.ctsoorp.com

Tyco Electronics 8005226752
Chip Coolers™

P.O. Box 3668

Harrisburg, PA 171(-3668

Internet: www.chipcoolegs.com
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Wakefield Enginering 6036355102
33 Bridge St

Pelham, NH 03076

Internet: www.wakefield.com

Ultimately, the find sdection of an appropiate heat Snk dependson many facors, such as thermal performance at
agiven ar velocity, spdial volume, mass,attachment method, assembly, and cost.

9.8.1 Internal Package Condu ction Resistance
For the exposel-die packaging techndogy, stown in Table 3, theintrinsic condudion thermal resistance pahs ae
as follows:

« Thediejunctionto-case (acdudly top-of-die since silicon die is exposal) thermal resistance

* Thediejunctionto-bal thermal resistance

Figure 26 depicts te primary heat transfer pah for a package with an attached heat Snk mounted to aprinted-circuit
boad.

External Resistance Radiation Convection

A
Heat Sink——»
-«——— Thermal Interface Material

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

Internal|Resistance

=

Printed-Circuit Board—» =

\j . .
External Resistance Radiation Convection

(Note the internal versus external package resistance.)

Figure 28. C4 Packag e with Heat Sink Mounted to a Printed-Circuit Board

Heat generated onthe active side of the chip is conduded through thesilicon, through te heat snk atach materia
(or thermal interfacematerial), and findly to the hea sink whee it is removed by forced-air convection.

Because the sili con thermd resistance is quite small, for a first-order aralysis, the temperaure drop in the sili con
may benggleded. Thus, the themal interfacematerial and the heat sink condudion/convedive themal resistances
are thedominant terms.

9.8.2 Thermal Interface Materials

A thermal interfacematerial is recanmended at the padkage lid-to-hea sink interfaceto minimize the thermal
contect resistance For those gpplications whee the heat sink is atached by spiingclip medanism, Figure 27 shows
the thermal performanceof threethin-sheetthermal-interfacematerials (silicone graphiteoil, floroether oil), abare
joint, and ajoint with thermal grease as afundion d contact pressue. As shown,the performanceof these thermal
interfacematerials improves with increasing contact pressue. The use of thermal greasesignificantly reduces the
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interface thermal resistance. Thatis, the bare joint requltsin atherma resstance approximately seven times greaer
than the themal grease joint.

Often, heatsinks are attachedto the package by mears of a gring clip to hdesin the printed-circuit board (see
Figure 25). Therefore, thesyntheic greaseoffers the best themal perfformance, consicering thelow interface
pressue andis recommended dueto the high powe dissipdion d the MPC7457.0f course the sdection of any
thermal interfacematerial dgpends on nany fadors—thermal performance requirements manufacurabili ty, service
temperature, dieledric properties, cost, efc.

2 | | | | —@— Silicone Sheet (0.006 in.)
' ' ' ' - === - Bare Joint
L , , ) ) — O - Floroether Oil Sheet (0.007 in.)
' ' ' ' = O = Graphite/Qil Sheet (0.005 in.)
- —il— Synthetic Grease
S 15 f------ e e T - e T -
N_ 1 1 1 1 b | 1 1
c - 1 | 1 1 | 1 | —
< L ' : | : el i
° , , , , e
3 L , , , , \ _
% 1 1 1 1 1 *
"@' B G-~ —_ \ \ \ \ 7
0 ™~ — ' ! ! '
(0] 1— """"""" ym s s - T I e T [ [ I
x i LT - . }
E | | | ST s o
S = . . . . 3
q_) 1 1 1 1 1 1 1
-|E — 1 1 1 1 1 1 1 —
o - G - — — e _. : i : : _
= 1 1 D i O B —_— 1 1 1
© 05 - ._... [T T~ o o |
@ ' \ \ \ | T — ' \
o ~ -
2 - Z Z i Z Z LT —o— ]
e e M ; .-
0 t t t t t t t
0 10 20 30 40 50 60 70 80

Contact Pressure (psi)

Figure 29. Thermal Performance of Select Thermal Interface Material

Theboad designe can choo® beween several types ofthermal interface Heat sink adhesive materials should be
sdected based on Hgh conductivity, yet adequae mecdhanical srength b med equipment shak/vibration
requirements. There are several commercially available themal interfaces and alhesive materials piovided by the
following vendors:

The Bergquist Company 800347-4572
18980 West 78" st

Chanhassen, MN 55317

Internet: www.bergquistompany.com

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

Wobumn, MA 018884014

Internet: www.chomerics.com
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Dow-Corning Corporation 800-248-2481
Dow-Corning Hedronic Materials

2200 W. Sazburg Rd.

Midland, M| 486860997

Internet: www.dow.com

Shin-Etsu MicroS, Inc. 888642-7674
108 S 51stSt

Phoenix, AZ 85044

Internet www.microsi.com

Thermagon Inc. 888-246-9050
4707 Deroit Ave.

Cleveland, OH 44102

Internet: www.thermagoncom

Thefollowing section provides aheat sink sdection example using ore of the commercially available heat sinks.

9.8.3 Heat Sink Selection Example

For preliminary heat snk sizing, the die-junction emperature can beexpressel as follows:
Ty =T, + Ty + (Rgsc* Roint * Rosa x Py

where:

Tjis thedie-jundion temperature

T, is theinlet cabinet ambient temperature

T, isthe ar temperaure rise within the canputer cebinet

Rgjcis thejundion-to-case themal resistance

Rgintis theadhesive or interfacematerial thermal resistance

Rysalis the heatsink base-to-ambiert thermd redstance

Py is the powe dissipated by the device
During opeation, the die-junction temperatures (T;) should be maintained lessthan the value speified in Table 4.
Thetemperature of ar cooling the comporent grealy dependson theambient inlet air temperature and the air
temperature rise within the electronic cabinet. An eledronic cabinet inlet-air temperature (T,) may rangefrom 30°
to 40°C. The ar temperéure rise within a catnet (T,) may bein therangeof 5° to 10C. Thethermal resigance of
the thermal interfacematerial (Rgjny) is typically about 15°C/W. For example, assuming aT, of 30°C, a T, of 5°C,

a CBGA padkage Ry;c= 0.1, andatypicd powe consunption (Py) of 18.7W, the following expresson for Tj is
obtained:

Die-junction emperature:  T; = 30°C + 5°C + (0.I°C/W + 1.5T/W + 65 x 18.7W

For this example, a Rysgvalue of 2.1°C/W or lessis required to maintain the die junction emperature bdow the
maximum vaue of Table 4.

Though the die junctionto-ambient and the heat sink-to-ambient thermal resistances are acommon figure-of-merit
used for comparing thethermal performance of various mcroeedronic packaging technolagies, oneshould
exercise caution when orly using this nmetric in determining thermal management becauseno sirgle parameter can
adequaely describethree-dimensiond heat flow. Thefind die-junction opeating temperature is not ony afundion
of the component-level thermal resistance, bu the sygem-level design and its opeating condtions.In addition to
the component's powe consunption, a number of fadors dfed the find operating die-junction
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temperature—airflow, boad popubtion (local heat flux of adjacent components), heat sink dficiency, heat sirk
attach, heat sink placement, next-level interconnect technology, sysem air temperature rise adtitude, etc.

Dueto the complexity and the many variations ofsysem-level bourdary conditions for today's microdedronic
equipment, the combined effeds ofthe heat transfer mechanisms (radiation, convection, and condudion) may vary
widely. For these reasons we recommend usirg conjuggte heat transfer modds for theboad, aswell assygem-level
designs.

For sygem thermal modeling,theMPC7447and MPC7457 trerma modd is shownin Figure 28. Fourvolumeswill
be usel to represent this device Two of the volumes, solder bdl, and air and sulstrate, are modded using the
package outline sze of the package. Theothe two, die, and bunp and undefill, have the sane size asthedie. The
silicon dieshouldbe modded 9.64x 11.0x 0.74 nm with thehea source gpplied as auniform source a the botom
of thevolume. The bump and undefill layer is modded as 9.64x 11.0x 0.69mm (or as a coll apsed volume) with
orthatropic material properties: 06 W/(m « K) in the xy-plane and 2W/(m « K) in the direcion of thez-axis. The
substrate volume is 25x 25x 1.2mm (MPC7447)or 29x 29 x 1.2mm (MPC7457) and this volume has

18 W/(m « K) isotropic condudivity. Thesdder bdl and ar layer is modded with the same horizontd dimensions
asthe substrate ard is 0.9mm thick. It can adso bemodded &s a collapseal volume using othotropic material
propaties: 0034 W/(m ¢ K) in thexy-plane diredion and 3.8W/(m ¢ K) in the direction of the z-axis.

Die
z Bump and Underfill

Conductivity Value Unit Substrate
Solder and Air

Bum p and Under fill
Side View of Model (Not to Scale)

Ky 0.6 W/(m « K)
ky 0.6 X I
Kk, 2

Substrate

Substrate
k 18
Solder Ball and Air )
Die

Ky 0.034
ky 0.034
k, 3.8

Top View of Model (Not to Scale)
Figure 30. Recommended Thermal Model of MPC7447 and MPC7457
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10 Document Revision History

Table 22 provides arevision hisory for this hadware speification.

Table 22. Document Revision History

Revision
Number

Date

Substantive Change (s)

5

09/09/2004

Updated document to new Freescale template.

Updated section numbering and changed reference from part number specifications to addendums.

Added Rev. 1.2 devices, including increased L3 clock max frequency to 250 MHz and improved L3
AC timing.

Table 5: Added CTE information.

Table 8: Modified jitter specifications to conform to JEDEC standards, changed jitter specification to
cycle-to-cycle jitter (instead of long- and short-term jitter); changed jitter bandwidth
recommendations.

Table 13: Deleted note 9 and renumbered.

Table 14: Deleted note 5 and renumbered.

Table 17: Revised note 6.

Added Section 9.1.3.

Section 9.2: Changed filter resistor recommendations. Recommend 10 Q resistor for all production
devices, including production Rev. 1.1 devices. 400 Q resistor needed only for early Rev. 1.1
devices.

Table 22: Reversed the order of revision numbers.

Added Tables 25 and 26.

4.1

Section 9.1.1: Corrected note regarding different PLL configurations for earlier devices; all
MPC7457 devices to date conform to this table.

Section 9.6: Added information about unused L3_ADDR signals.

Table 24: Changed title to include document order information for MPC74x7RXnnnnNx series part
number specification.

Table 9: Corrected pin lists for input and output AC timing to correctly show HIT as an output-only
signal

Added specifications for 1267 MHz devices; removed specs for 1300 MHz devices.

Section 5.2.3: Changed recommendations regarding use of L3 clock jitter in AC timing analysis. The
L3 jitter is now fully comprehended in the AC timing specs and does not need to be included in the
timing analysis.
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Table 22. Document Revisi on History (continued)

Revision
Number

Date

Subst antive Change (s)

3

Corrected numerous errors in lists of pins associated with txpov tknox: tivkn: @nd tixky in Table 9.

Added support for 1.5 V L3 interface voltage; issues fixed in Rev. 1.1.

Corrected typos in Table 12.

Added data to Table 2.

Clarified address bus pull-up resistor recommendations in Section 1.9.6.

Modified Table 9, Figure 5, and Figure 6 to more accurately show when the mode select inputs
(BMODE[0:1], L3VSEL, BVSEL) are sampled and AC timing requirements

Table 10: Added skew and jitter values.

Table 14: Added AC timing values.

Table 24: Updated to reflect past and current part numbers not fully covered by this document.

Table 6: Removed CV |y and CV; V| and V|_for SYSCLK input is the same as for other input
signals, and is now noted accordingly in this table.

Table 7: Removed Doze mode power entry (but left footnote 4 for clarity); documentation change
only.

Nontechnical formatting

Added substrate capacitor information in Sections 1.8.3 and 1.8.6.

Increased minimum processor and VCO frequencies in Table 8 from 500 and 1000 MHz to 600 and
1200 MHz (respectively).

Corrected maximum processor frequency for 1300 MHz devices in Table 8 (changed from 1333 to
1300 MHz).

Added value for to t 3cgkw1 Table 10.

Added L3OHCR information in Section 1.5.2.4.1.

Added values for tco and tgg to Table 11.

Added Note 8 to Table 13 and Note 6 to Table 14.

Changed resistor value in PLL filter in Figure 25 from 10 Q to 400 Q.

Added 867 MHz speed grade.

Corrected Product Code in Tables 22 and 23.

Added pull-up/pull-down recommendations for CKSTP_IN and PLL_CFGJ[0:4] to Section 1.9.6.

11

Nontechnical reformatting.
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Table 22. Document Revisi on History (continued)

Ei\rl]ifk’)i;n Date Subst antive Change (s)
1 Removed support for 1.5 V L3 interface voltage from Tables 3 and 4. 1.5 V 1/O voltage is not
supported in current MPC7457 devices.
Added package thermal characteristics values to Table 5, made minor revisions to Section 1.9.8.
Added preliminary AC timing values to Tables 10 and 12.
Added footnotes to Table 17.
0 Initial release.

11 Part Numbering and Marking

Ordering information for the parts fully covered by thisspedfication doament is provided in Sedion 11.1,“Part
Numbers Fully Addressed by ThisDocument.” Note tha the individual pat numbers crrespondto amaximum
processorcore frequency. For available frequencies, contad yourlocal Freescde sdes dfice. In additionto the
processorfrequency, the pat numbering scheme aso indudes an application modifier which may spedfy speia
applicaion conditions Each pat nunmber also mntains arevision level codewhich refers to thedie mask revision
number. Section 11.2,“Part Numbers Na Fully Addressel by This Doament,” lists e part numbers which donot
fully conform to thespedficationsof this dowment. These spesial part numbers require an additiona doaument
cdled areferred to as a hardware spedfication addendum

11.1 Part Numbers Fully Addressed by This Document
Table 23 provides the Freescae pat numbering nanenclature for the MPC7457.

Table 23. Part Numbering Nomenclature

MC 14x7 RX nnnn L X
Product Part Processor Application -
Code Identifier Package Frequency 1 Modifier Revision Level
PPC 2 7457 RX = CBGA 867 L: 1.3V +50mV B: 1.1; PVR = 8002 0101
MC 7447 1000 0° to 105°C
1200
1267
MC 7457 867 C:1.2; PVR = 8002 0102
1000
1200
1267
Notes:

1. Processor core frequencies supported by parts addressed by this specification only. Parts addressed by a
hardware specification addendum may support other maximum core frequencies.

2. The P prefix in a Freescale part number designates a “Pilot Production Prototype” as defined by Freescale SOP
3-13. These parts have only preliminary reliability and characterization data. Before pilot production prototypes may
be shipped, written authorization from the customer must be on file in the applicable sales office acknowledging
the qualification status and the fact that product changes may still occur while shipping pilot production prototypes.
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11.2 Part Numbers Not Fully Addressed by This Document

Parts with applicaion nodifiers orrevisionlevels notfully addressel are described in a separate addendum which

suppemen and supersece this hardware specification. As such parts are rdeased, these edfications will be listed
in this section.

Table 24. Part Numbers Ad dressed by MPC74x7RXnnnnNx Series Hardware Specifications Addendum
(Document Ord er No. MPC7457ECS1AD)

MC

14x7

RX

nnnn

N

X

Product
Code

Part
Identifier

Package

Processor
Frequency

Application
Modifier

Revision Level

PPC 7457 RX = CBGA 1000 N: 1.1V £ 50 mV
867 0°to 105°C
733

600

B:1.1; PVR =28002 0101

7447 1000
867

MC 7447 1000
867
733
600

B:1.1; PVR =280020101

7457 1000
867
733
600

C:1.2; PVR=80020102

Table 25. Part Numbers Ad dressed by MPC7457TRXnnnnLB Series Hardware Specifications Addendum
(Document Ord er No. MPC7457ECS2AD)

MC 7457 T RX nnnn L X
Product Part Specification Processor Application .
Code Identifier Modifier Package Frequency Modifier Revision Level
MC 7457 T = Extended |RX = CBGA 1000 L: 1.3v+£50mV |C:1.2; PVR=_8002 0102
Temperature 1267 —40° to 105°C
Device

Table 26. Part Numbers Addressed by MPC7457TRXnnnnNx Series Hardware Specifications Addendum
(Document Ord er No. MPC7457ECS3AD)

MC 14x7 T RX nnnn N X
Product Part Specification Process or Application .
Code Identifier Modifier Package Frequency Modifier Revision Level
MC 7447 T = Extended |RX = CBGA 733 N:1.1v+50mV |B:1.1;, PVR=8002 0101
Temperature 1000 —40° to 105°C ] ] ~
7457 Device C:1.2; PVR=38002 0102
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11.3 Part Marking

Pats aremarked asthe exanplesshown in Figure 32.

Part Numbering and M arking

&
T4
L 4
2 > :
e 4
>4
MC7457
MC7447 RXnnnnLx
RX1nnnLx MMMMMM
MMMMMM ATWLYYWWA
ATWLYYWWA
7447 7457
BGA BGA

Notes:

MMMMMM is the 6-digit mask number.

ATWLYYWWA is the traceability code.

Figure 31. Part Marking for BGA Device
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