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1.1 Overview

The MPC7450 is the third implementation of the fourth generation (G4) microprocessors from
Motorola. The MPC7450 implements the full WwerPC 32-bit architecture and isgated at
networking and computing systems applicatiofise MPC7450 consists of a processor core,

a 256-Kbyte L2, and an internal L3 tag and controller which support a glueless backside L3
cache through a dedicated high bandwidth iatesf

Figurel shavs a block diagram of the MPC745e core is a high-performance superscalar
design supporting a double-precision floating-point unit and a SIMD multimediaTteit.
memory storage subsystem supports the M#s<ititerfice to main memory and other system
resourcesThe L3 interce supports 1 or 2 Mbytes ofternal SRAM for L3 cache data.
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1.2 Features

This section summarizes features of the MPC7450 implementation of WexHRD architecture. Major
features of the MPC7450 are as fal®

Major features of the MPC7450 are as fako

» High-performance, superscalar microprocessor
— As maty as 4 instructions can be fetched from the instruction cache at a time
— As mary as 3 instructions can be dispatched to the issue queues at a time
— As mary as 12 instructions can be in the instruction queue (IQ) ‘;G‘
— As malry as 16 instructions can be at some stageedigion sim&@eously
— Single-g/cle execution for most instructions o"
— One instruction per clockycle throughput for most i gions
— Seven-stage pipeline control \Go

» Eleven independentxecution units and three@ﬁiles
— Branch processing unit (BPU) featLbrs&tatic and dynamic branch prediction

— 128-entry (32-set, fouwvay sociate) branch tayet instruction cache (BTIC), a
cache of branch instrugt thavbdeen encountered in branch/loop code sequences. If
a taget instruction is % the BTIC, it is fetched into the instruction quelyela sooner
than it can be m ailable from the instruction cachgypically, a fetch that hits the
BTIC prw@%e first four instructions in thedat stream.
r

2048- ‘?& anch history table (BHT) withaweits per entry for four lels of
pr$$§fon—

not-taken, strongly not-tadn, talen, strongly taé&n

— Up to three outstanding specwatibranches

— Branch instructions that do not update the couyister (CTR) or link rgister (LR) are
often remeed from the instruction stream.

— 8-entry link r@jister stack to predict the tgat address of Branch Conditional to Link
Reagister pclr) instructions.

— Four intagyer units (IUs) that share 32 GPRs for gteoperands

— Three identical IUs (IUla, IUlb, and IU1c) cateeute all intger instructionseept
multiply, divide, and mwe to/from special-purposegister instructions.

— 1U2 executes miscellaneous instructions including the CR logical operatiorgerinte
multiplication and diision instructions, and nve to/from special-purposegister
instructions.

— Five-stage FPU and a 32-entry FPR file

Fully IEEE 754-1985-compliant FPU for both single- and double-precision operations
Supports non-IEEE mode for time-critical operations

Hardware support for denormalized numbers

Thirty-two 64-bit FPRs for single- or double-precision operands

— Four wvector units and 32-entryeetor rgister file (VRS)
— Vector permute unit (VPU)
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— Vector intger unit 1 (VIU1) handles short-latgnaltiV ec intger instructions, such as
vector add instructionwv@ddsbs, vaddshs, andvaddsws, for example)

— Vector intger unit 2 (VIU2) handles longer -latgniltiV ec intger instructions, such as
vector multiply add instructionsihhaddshs, vmhraddshs, andvmladduhm, for
example).

— Vector floating-point unit (VFPU)
— Three-stage load/store unit (LSU)
— Supports intger, floating-point and ector instruction load/store tferf

— Four-entry \ector touch queue (VTQ) supports all four archite &tk Yata stream
operations

— Three-gcle GPR and\ltiV ec load lateng (byte, half-vord v@ \ector) with 1-gcle
throughput

— Fourcycle FPR load lateyc(single, double) Wlt ?e throughput
— No additional delay for misaligned ac in doubbediboundary

— Dedicated adder calculatesestive a ées (EAS)

— Supports storeaghering

— Performs alignment, nor tlon, and precisiorvegsion for floating-point data

— Executes cache co tQ& t1B instructions

— Performs align@®t, zero padding, and sixtemsion for intger data

- Supports@gtmder misses (multiple outstanding misses)

- Sup oth big- and little-endian modes, including misaligned little-endian accesses

e Three is% gueues FIQIQ, and GIQ can accept as nyaas one, tw, and three instructions,
respectiely, in a g/cle. Instruction dispatch requires the faling:

— Instructions can be dispatched only from the threesb 1Q entries—IQO, 1Q1, and 1Q2.
— A maximum of three instructions can be dispatched to the issue queues peycleck c

— Space must bevailable in the CQ for an instruction to dispatch (this includes instructions that
are assigned a space in the G@rot in an issue queue).

* Rename bffers

— 16 GPR renameuifers

— 16 FPR renameudffers

— 16VR rename bffers
» Dispatch unit

— The decode/dispatch stage fully decodes each instruction.
* Completion unit

— The completion unit retires an instruction from the 16-entry completion queue (CQ) when all
instructions ahead of it ka been completed, the instruction has finishetetion, and no
exceptions are pending.

— Guarantees sequential programming model (pregisgpéion model)
— Monitors all dispatched instructions and retires them in order

4 MPC7450 RISC Microprocessor Har dware Specifications MOTOROLA
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Tracks unresokd branches and flushes instructions after a mispredicted branch
Retires as magnas three instructions per clockecte

e Separate on-chip L1 instruction and data caches érdderchitecture)

32-Kbyte, eight-way set-associate instruction and data caches

Pseudo least-recently-used (RIDReplacement algorithm

32-byte (eight-wrd) L1 cache block

Physically indexed/plysical tags

Cache write-back or write-through operation programmable onpag;er@peblock basis
Instruction cache can prigle four instructions per clockscle; data a&& can ptide four

words per clock ycle ,‘O *
Caches can be disabled in saitey 00
Caches can be loeH in softvare ot‘o

MESI data cache cohergnmaintained in har

Separate copof data cache tags forfiefaﬁ?ooping

Parity support on cache and tags v.\'

No snooping of instruction ¢ pt forichi instruction

Data cache supporisti Qﬁ: transient instructions

Critical doublg@dﬁr guadexd forwarding is performed as needed. Critical quantelv

forwarding is foAltiV ec loads and instruction fetches. Other accesses use critical
double-vo rding.

« Level 2 (@lche inteaice

On-chip, 256-Kbyte, 8-ay set associat unified instruction and data cache

Fully pipelined to preide 32 bytes per clockycle to the L1 caches

A total 9-g/cle load lateng for an L1 data cache miss that hits in L2

Pseudo least-recently-used (RIDReplacement algorithm

Cache write-back or write-through operation programmable on-pauer or peblock basis
64-byte, tvo-sectored line size

Parity support on cache

» Level 3 (L3) cache integice

Provides critical double-ard forwarding to the requesting unit

Internal L3 cache controller and tags

External data SRAMs

Support for 1- and 2-Mbyte L3 caches

Cache write-back or write-through operation programmable on-pggger or peblock basis
64-byte (1 M) or 128-byte (2 M) sectored line size

Private memory capability for half (1-Mbyte minimum) or all of the L3 SRAM space

Supports MSUG2 dual data rate (DDR) synchronous Burst SRAMs, PB2 pipelined
synchronous Burst SRAMSs, and pipelinedy{sterregister) LatéWrite synchronous Burst
SRAMs
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— Supports parity on cache and tags
— Configurable core-to-L3 frequepndivisors
— 64-bit external L3 data bs sustains 64 bits per L3 clockcte
* Separate memory management units (MMUSs) for instructions and data
— b2-bit virtual address; 32- or 36-bitysical address
— Address translation for 4-Kbyte pageariable-sized blocks, and 256-Mbytesents

— Memory programmable as write-back/write-through, caching-inhibited/cachingeal)@nd
memaory coherencenforced/memory coherenoot enforced on a page %plock basis

— Separate IBTs and DR\Ts (four each) also defined as SPRs \\‘
— Separate instruction and data translation lookasifferis (TLB o?"
— BothTLBs are 128-entrytwo-way set associat, and L@.CLB replacement algorithm

— TLBs are hardware- or softwre-reloadable (that'ot&l'aB miss a page table search is
performed in hardare or by system sof'ame&\c

» Efficient data flav 9@
— Although theVR/LSU interface is 1 % the L1/L2/L3ub interfice allavs up to 256 bits.
— The L1 data cache is fully pi to pice 128 bits/gcle to or from th&/Rs
— L2 cache is fully pipelin vale 256 bits per processor clogkete to the L1 cache.

— Asmaryas 8 outsta@‘ng, out-of-orgleache misses are alled between the L1 data cache
and L2/L3 lus. eo

— Asmarty a out-of-order transactions can be present on the M®X b

— Storeﬁ’mg for multiple store misses to the same line. Only cohgraction talken
(addr&ss-only) for store misses gl to all 32 bytes of a cache block (no data tenure
needed).

— Three-entry finished store queue an@-fantry completed store queue between the LSU and
the L1 data cache

— Separate additional queues fdi@ént kuffering of outbound data (such as cast outs and write
through stores) from the L1 data cache and L2 cache

* Multiprocessing support features include the foltay:
— Hardware-enforced, MESI cache cohergmeotocols for data cache

— Load/store with reseation instruction pair for atomic memory references, semaphores, and
other multiprocessor operations

» Pawer and thermal management
— 1.6-V processor core (1.8-V processor core still supported)
— The following three pwer-saving modes arevailable to the system:

— Nap—Instruction fetching is halted. Only those clocks for the thermal assist Abi}, (T
time base, decrementand JAG logic remain runninglhe part goes into the doze state
to snoop memory operations on theskand then back to nap using a QREACK
processosystem handshakprotocol.

— Sleep—Pwer consumption is further reduced by disabling bnooping, leang only the
PLL in a locled and running statéll internal functional units are disabled.

— Deep sleep—When the part is in the sleep state, the system can disable the PLL resulting.
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The system can then disable the SYSCLK source for greater systesngaings.
Pawver-on reset procedures for restarting and relocking the PLL must bedallon
exiting the deep sleep state.

— Thermal managemeradility provides softwre-controllable thermal managemérttermal
management is performed through the use of three supelaisbregisters and an
MPC7451-specific thermal managemexttaption.

— Instruction cache throttling pvades control of instruction fetching to limit wer
consumption.

» Performance monitor can be used to helpudetystem designs and impeoso&vpre eficiengy.
* In-system testability and debging features through AG boundary-scan@)ability
9

+ Testability ,‘O
— LSSD scan design \)o
— |EEE 1149.1 JAG interkce 00\\0
— Array huilt-in self test (ABIST)—#ctory test w
+ Reliability and serviceability )
— Parity checking on systemnub and cheus

— Parity checking on L1, L2, @?3 cache arrays

1.3 Compansogﬁﬁh the MPC7400

Tablel compares th%@tures of the MPC7450 with thefeatures of the earlier MPC740@ achiee
a higher frequeng, umber of logic iels per gcle is reducedAlso, to achige this higher frequenc
the pipeline of tHMPC7450 istended (compared to the MPC7400), while maintaining the sasmsleolie
performance as measured by the number of instructi@taited perycle (IPC).

Table 1. Microarchitecture Comparison

Micr oar chitectural Specs MPC7450 MPC7400/MPC7410

Basic Pipeline Functions

Logic Inversions per Cycle 18 28
Pipeline Stages up to Execute 5 3
Total Pipeline Stages (Minimum) 7 4
Pipeline Maximum Instruction Throughput 3 + Branch 2 + Branch

Pipeline Resour ces

Instruction Buffer Size 12 6
Completion Buffer Size 16 8
Renames (Integer, Float, Vector) 16, 16, 16 6,6,6

Maximum Ex ecution Throughput

SFX 3 2

Vector 2 (Any 2 of 4 Units) 2 (Permute/Fixed)
Scalar Floating-Point 1 1
MOTOROLA MPC7450 RISC Micr opr ocessor Har dware Specifications 7
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Table 1. Micr oarchitecture Comparison (contin  ued)

Micr oar chitectural Specs MPC7450 MPC7400/MPC7410
Out-of-Or der Windo w Size in Ex ecution Queues
SFX Integer Units 1 Entry x 3 Queues 1 Entry x 2 Queues
Vector Units In Order, 4 Queues In Order, 2 Queues
Scalar Floating-Point Unit In Order In Order
Branc h Processing Resour ces
Prediction Structures BTIC, BHT, Link Stack \QGﬁC, BHT
BTIC Size, Associativity 128-Entry, 4-Way 1@& " 64-Entry, 4-Way
BHT Size 2K-Entry‘\° 512-Entry
Link Stack Depth A8$°v None
Unresolved Branches Supported GQ 2
Branch Taken Penalty (BTIC Hit) &@&_ 1 0
Minimum Misprediction Penalty \g’v 6 4
Execution Unit w&v(Latenc y-Thr oughput)
Aligned Load (Integer, Float, Vector) 6 3-1, 4-1, 3-1 2-1,2-1, 2-1
Misaligned Load (Integer, Float, Vect%.‘€$ 4-2,5-2, 4-2 3-2, 3-2, 3-2
L1 Miss, L2 Hit Latency 4?0 6 (9) 9 (11)!
SFX (aDd Sub, Shift, Rot, ogicals) 1-1 1-1
Integer Multiply (32 @6}% 16, 32 x 32) 3-1, 3-1, 4-2 2-1,3-2,5-4
Scalar Float 5-1 3-1
VSFX (Vector Simple) 1-1 1-1
VCFX (Vector Complex) 4-1 3-1
VFPU (Vector Float) 4-1 4-1
VPER (Vector Permute) 2-1 1-1
MMUs
MMUs (Instruction and Data) 128-Entry, 2-Way 128-Entry, 2-Way
Tablewalk Mechanism Hardware + Software Hardware
L1 | Cache/D Cache Features
Size 32K/32K 32K/32K
Associativity 8-Way 8-Way
Locking Granularity/Style 4-Kbyte/Way Full Cache
Parity on | Cache Word None
Parity on D Cache Byte None
Number of D Cache Misses (Load/Store) 5/1 8 (Any Combination)
Data Stream Touch Engines 4 Streams 4 Streams
On-Chip Cac he Features

Cache Level L2 None (Except L1)
8 MPC7450 RISC Microprocessor Har dware Specifications MOTOROLA
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Table 1. Micr oarchitecture Comparison (contin  ued)

General P arameter s

1 Numbers in parentheses are for 2:1 SRAw

&

1.4 General\ﬁé?ameter S

s a summary of the general parameters of the MPC7450:

The following list
Technology >
Die size
Transistor count
Logic design
Packages
Corepower supply

I/O power supply

1.5 Electrical and Thermal Characteristics

This section preides theAC and DC electrical specifications and thermal characteristics for the MPC7450.

0.18 um CMOS, six-layer metal
8.69 mmx 12.17 mm (106 mR)
33 million

Fully static

Micr oar chitectural Specs MPC7450 MPC7400/MPC7410
Size/Associativity 256-Kbyte/8-Way N/A
Access Width 256 Bits N/A
Number of 32-Byte Sectors/Line 2 N/A
Parity Byte N/A

Off-Chip Cac he Suppor t
Cache Level L3 QG‘ L2
On-Chip Tag Logical Size 1MB, 2MB ;\.SMB, 1MB, 2MB
Associativity 8-Way ‘.‘( 2-Way
Number of 32-Byte Sectors/Line 2, 40\) 1,2,4
Off-Chip Data SRAM Support MSUG , LW, PB2 LW, PB2, PB3
Data Path Width \2gy 64
Direct Mapped SRAM Sizes @ % Mbyte, 2 Mbytes 0.5 Mbyte, 1 Mbyte,

Q\' 2 Mbytes

Parity egv' Byte Byte

MPC7450: Suiice mount 483 ceramic ball grid array (CBGA)
1.6V = 50 mV DC nominal; (operation up to IV8s supported; seeable4 for

the recommended operating conditions)
1.8V +£5% DC or

2.5V + 5% DC or

1.5V + 5% DC (L3 interice only)

1.5.1 DC Electrical Characteristics

The tables in this section describe the MPC7450 DC electrical characterties2 rovides the absolute

maximum ratings.

MOTOROLA
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Table 2. Absolute Maxim um Ratings *

Characteristic Symbol Maxim um Value Unit Notes
Core supply voltage Vpp -0.3t0 1.95 \% 4
PLL supply voltage AVpp -0.3t0 1.95 \% 4
Processor bus supply voltage [|BVSEL =0 OVpp -0.3t0 1.95 \% 3,6
BVSEL = HRESET or OVpp OVpp -0.3t02.7 v 3,7
L3 bus supply voltage L3VSEL = -HRESET GVpp —03t01.65 | V 3,8
L3VSEL=0 GVpp ~0.310 1. 95\\\ Vv 3,9
L3VSEL = HRESET or GVpp | GVpp % 3,10
Input voltage Processor bus Vin — G VDD +0.3 \Y 2,5
L3 bus Vi, @5.3 GVpp+03 | V | 2,5
JTAG signals J &0 03t 0Vpp+0.3 | V
Storage temperature range . Tstg -551t0 150 °C
Notes : \'v

1. Functional and tested operating conditions ar
only, and functional operation at the maxi

n in Table 4. Absolute maximum ratings are stress ratings
is not guaranteed. Stresses beyond those listed may affect device
reliability or cause permanent dama e device.
2. Caution : Vjn must not exceed O@or GVpp by more than 0.3 V at any time including during power-on reset.
3. Caution : OVpp/GVpp must noe eed Vpp/AVpp by more than 2.0 V at any time including during power-on

reset.

4. Caution : Vpp/AVpp n@* t exceed OVpp/GVpp by more than 0.4 V at any time including during power-on
reset.

5. Vj, may oversh undershoot to a voltage and for a maximum duration as shown in Figure 2.

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

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

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

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

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

10 MPC7450 RISC Microprocessor Har dware Specifications MOTOROLA
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Figure 2 shws the undershoot andershoot wltage on the MPC7450.

OVDD/GVDD+20% _——_—— = = - = - — o
OVpp/GVpp + 5%

OVpp/GVpp - - -

GND oo b
GND-03V - 41— — — — — — — —

|
GND-07V — - — - - \™ -
e Not eed 10%
! 6 SYSCLK

\%
Figure 2. Ov% t/Under shoot Voltage

The MPC7450 pnaddes seeral 1/0O gﬂﬂaeges to support both compatibility witlxigting systems and
migration to future system3h 7450 coreoltage must avays be preided at nominal 1.§ (see
Table4 for actual recom ed coreltage).Voltage to the L3 1/0Os and processor irded 1/0Os are
provided through sep Q‘ ets of supply pins and may balpdoat the gltages shwn in Table3. The
input wltage thres r eachibis selected by sampling the state of thitage select pins at thegation
of the signal H Trhe output vltage will swing from GND to the maximunoltage applied to the
OVpp or GVpp power pins.

Table 3. Input Threshold Voltage Setting

vseLse | PSSO | sy sgra | 9O T [ e
0 1.8V 0 1.8V 1,4
-HRESET Not Available -HRESET 15V 1,3
HRESET 25V HRESET 25V 1,2
1 25V 1 25V 1
Notes:

1. Caution: The input threshold selection must agree with the OVpp/GVpp voltages supplied. See notes in Table 2.

2. To select the 2.5-V threshold option for the processor bus, BVSEL should be tied to HRESET so that the two
signals change state together. Similarly, to select 2.5V for the L3 bus, tie L3VSEL to HRESET. This is the preferred
method for selecting this mode of operation.

3. Applicable to L3 bus interface only. -HRESET is the inverse of HRESET.

4. If used, pulldown resistors should be less than 250 Q.
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Table 4 preides the recommended operating conditions for the MPC7450.

Table 4. Recommended 1 Operating Conditions

Recommended V alue
Characteristic Symbol Unit | Notes
Min Max

Core supply voltage Vpp 1.55 1.85 \% 3
PLL supply voltage AVpp 1.55 1.85 \% 2,3
Processor bus supply voltage [|BVSEL =0 OVpp 1.8V +5% G > V

BVSEL = HRESET or OVpp OVpp 25V i&%\ v
L3 bus supply voltage L3VSEL =0 GVpp ‘Jé?é% \%

L3VSEL = HRESET or GVpp | GVpp 0‘5.5 V + 5% v

L3VSEL = -HRESET GV@cﬁ 15V 5% \%
Input voltage Processor bus G’e in GND OVpp \%

L3 bus _ Q\f’ Vin GND GVpp v

JTAG signals £ &Y Vi, GND OVpp v
Die-junction temperature ) (@é Tj 0 105 °C
Notes:
1. These are the recommende tested operating conditions. Proper device operation outside of these conditions

is not guaranteed. \Q

2. This voltage is the inw the filter discussed in Section 1.9.2, “PLL Power Supply Filtering” and not necessarily
the voltage at th %D pin which may be reduced from Vp by the filter.

3. 1.6 V nominal. Operation at core voltages up to 1.8 V is supported, but the power consumption given in Table 7
must be adjusted correspondingly by the formula: P = C V2 f, where P is the power consumption, C is a constant,
V is the core voltage, and f is the core frequency.

Table 5 proides the package thermal characteristics for the MPC7450.

Table 5. Packag e Thermal Characteristics

Characteristic Symbol Value Rating
CBGA package thermal resistance, junction-to-case thermal resistance 0;c <0.1 °Cw
(typical)
CBGA package thermal resistance, die junction-to-lead thermal resistance 05 2.2 °CwW
(typical)

Note: Refer to Section 1.9, “System Design Information,” for more details about thermal management.
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Table 6 proides the DC electrical characteristics for the MPC7450.

Table 6. DC Electrical Specifications

At recommended operating conditions. See Table 4.

Nominal
Characteristic Bus Symbol Min Max Unit | Notes
Voltage?!
Input high voltage 15 ViH GVpp % 0.65 GVpp +0.3 \Y 6
(all inputs except SYSCLK)
1.8 ViH OVpp/GVpp % 0.65 | OVpp/GVpp + (6‘ \
25 ViH 1.7 OVpp/G P 3|V
Input low voltage 15 Vi 0.3 (OQB X 0.35 v 6
all inputs except SYSCLK AV
(allinp P ) 1.8 VL 0.3 &DQIDD/GVDD x035| V
25 Vi —0.300 07 Vv
SYSCLK input high voltage — CViy 2\ OVpp + 0.3 \Y
SYSCLK input low voltage — CV,L \’6 -0.3 0.4 \%
Input leakage current, — 60 — 10 HA 2,3
Vin = GVDD/OVDD +0.3V ee
High impedance (off-state) leakage 4—? Itsi — 10 MA | 2,3,5
current, Vi, = GVpp/OVpp + 0.3V _| b
Output high voltage, loy = —@9 15 Vou | OVpp/GVpp — 0.45 — v 6
6, 1.8 VoH OVpp/GVpp — 0.45 — \
p 25 Von 1.7 — \Y
Output low voltage, I, =5 mA 15 VoL — 0.45 \Y 6
1.8 VoL — 0.45 \
25 VoL — 0.7 \
Capacitance, L3 interface — Cin — 9.5 pF 4
Vin=0V, :
f=1 MHz All other inputs — 8.0 pF 4
Notes:
1. Nominal voltages; see Table 4 for recommended operating conditions.
2. For processor bus signals, the reference is OVpp while GVpp is the reference for the L3 bus signals.
3. Excludes test signals and IEEE 1149.1 boundary scan (JTAG) signals.
4. Capacitance is periodically sampled rather than 100% tested.
5. 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%).
. Applicable to L3 bus interface only.

»
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Table 7. Power Consumption for MPC7450

Processor (CPU) Frequenc y
Unit Notes
533 MHz 600 MHz 667 MHz
Full-P ower Mode
Typical 11.6 13.0 14.5 w 1,3
Maximum 15.2 175 19.0 “Cv‘ w | 1,2
N\
Doze Mode %
o

Typical — — \)P — W |1,34
yp e

Nap Mode V‘

4982
Typical 13 d\‘\‘ 14 17 w | 13
&

Sleep\l‘@?

Typical 60%.6 0.7 0.8 w 1,3
D%% ep Mode (PLL Disab led)

Typical 9" 410 460 510 mw | 1,3
Notes: v

id processor bus and L3 bus ratios. The values do not include /O supply power

supply power (AVpp). OVpp and GVpp power is system dependent, but is typically

- Worst case power consumption for AVpp < 3 mW.

2. Maximum power is measured at nominal Vpp (see Table 4) while running an entirely cache-resident, contrived
sequence of instructions which keep the execution units, with or without AltiVec, maximally busy.

3. Typical power is an average value measured at the nominal recommended Vpp (see Table 4) in a system while
running a typical code sequence.

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.

1. These values apply for,

1.5.2 AC Electrical Characteristics

This section praides theAC electrical characteristics for the MPC74Bfer fabrication, functional parts
are sorted by maximum processor core frequascshan in Sectionl.5.2.1, “ClockAC Specifications,
and tested for conformance to th€ specifications for that frequgndhe processor core frequgnis
determined by theus (SYSCLK) frequencand the settings of the PLL_EXT and PLL_CFG[0:3] signals.
Parts are sold by maximum processor core frequesee Section 1.11, “Ordering Information.

1.5.2.1 Clock AC Specifications

Table 8 prwoides the cloclAC timing specifications as defined in Figure 3.
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Table 8. Clock AC Timing Specifications

At recommended operating conditions. See Table 4.

Maximum Processor Core Frequenc y

Characteristic Symbol 533 MHz 600 MHz 667 MHz Unit Notes

Min Max Min Max Min Max

Processor frequency feore 500 533 500 600 500 667 MHz 1
VCO frequency fvco 1000 | 1066 | 1000 | 1200 | 1000 | 1333 o MHz 1
SYSCLK frequency fsyscLk 33 133 33 133 33 w MHz 1
LY

SYSCLK cycle ti t 7.5 30 7.5 30 30

cycle time SYSCLK 'Z@ ns
SYSCLK rise and fall time tkr and txg — 1.0 — 1.00\ i 1.0 ns 2
SYSCLK duty cycle tenk /tsysck | 40 60 40 ,@' 40 60 % 3
measured at OVpp/2 ®\<J
SYSCLK jitter — | *150 gV— +150 | — | 150 | ps 4,6
Internal PLL relock time — | Qa" — 100 — 100 Us 5
Notes: 6
1. Caution : The SYSCLK frequency, PLL_;@ PLL_CFGJ0:3] settings must be chosen such that the resulting

maximum or minimum operating f ncies. Refer to the PLL_EXT, PLL_CFG[0:3] signal description in

SYSCLK (bus) frequency, CPU (core!lf ency, and PLL (VCO) frequency do not exceed their respective
Section 1.9.1, “PLL Config@?,” or valid PLL_EXT and PLL_CFG[0:3] settings.

2. Rise and fall times for th LK input measured from 0.4V to 1.4 V.

3. Timing is guarantee sigh and characterization.

4. This represents t ut jitter—short term and long term combined—and is guaranteed by design.
5

. Relock timing is &aranteed 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.

6. The SYSCLK driver’s closed loop jitter bandwidth should be <500 kHz at —20 dB. The bandwidth must be set low

to allow cascade connected PLL-based devices to track SYSCLK drivers with the specified jitter.

Figure 3 preides the SYSCLK input timing diagram.

SYSCLK

tsyscLk——»

VM = Midpoint Voltage (OVpp/2)

Figure 3. SYSCLK Input Timing Dia gram

1.5.2.2 Processor Bus A C Specifications

Table9 provides the processoubAC timing specifications for the MPC7450 as defined in Figumad
Figure5. Timing specifications for the L3 us are preided in Sectiorli.5.2.3, “L3 Clock AC
Specification$.
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Table 9. Processor Bus A C Timing Specifications

At recommended operating conditions. See Table 4.

All Speed Grades

Parameter Symbol 2 Unit Notes
Min Max

Mode select input setup to HRESET tMVRH 8 — tsysclk 3,4,5,6
HRESET to mode select input hold tMXRH 0 — ns 3,5
Input setup times: Gns

A[0:35], AP[0:4], GBL, TBST, TSIZ[0:2], WT, CI, tAVKH 2.0 — ‘\

D[0:63], DP[0:7] N

AACK, ARTRY, BG, CKSTP_IN, DBG, DTI[0:3], tivkH 2.0 ‘O—

HRESET, INT, MCP, QACK, SMI, SRESET, TA, \)Cv

TBEN, TEA, TS, EXT_QUAL, PMON_IN, SHD[0:1] “o
Input hold times: (%) ns

A[0:35], AP[0:4], GBL, TBST, TSIZ[0:2], WT, CI, t@\ 0 —

D[0:63], DP[0:7] S

AACK, ARTRY, BG, CKSTP_IN, DBG, DTI[0:3], \'6 tixKH 0 —

HRESET, INT, MCP, QACK, SMI, SRESET, TA, G r

TBEN, TEA, TS, EXT_QUAL, PMON_IN, SHDE§'9
Output valid times: $} ns

A[0:35], AP[0:4], GBL, TBST, TSIZ[Q:24 \WT, CI tenay — 25

TS 00 terTsy — 25

D[0:63], DP[0:7] “g tkHDV — 2.8

ARTRY/SHDO/SHDI ¢4\ tkHARY — 25

BR, CKSTP_OUT, ' HIT, PMON_OUT, QREQ)] tkHovV — 2.5
Output hold times: » ns

A[0:35], AP[0:4], GBL, TBST, TSIZ[0:2], WT, CI tiHAX 0.5 —

TS tkHTSX 0.5 —

D[063], DP[O7] tKHDX 0.5 —

ARTRY/SHDO/SHD1 tKHARX 0.5 —

BR, CKSTP_OUT, DRDY, HIT, PMON_OUT, QREQ tkHOX 0.5 —
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 tSysclk 5,7,10
Maximum delay to ARTRY/SHDO/SHD1 precharge tkHARP — 1 tSysclk 5, 8,

9,1
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Table 9. Processor Bus A C Timing Specifications (contin  ued)

At recommended operating conditions. See Table 4.

All Speed Grades
Parameter Symbol 2 Unit Notes
Min Max
SYSCLK to ARTRY/SHDO/SHD1 high impedance after tKHARPZ — 2 tsysclk 5, 8,
precharge 9,1
Notes:
1.

how

o

of the input SYSCLK. All output specifications are measured from the midpoint of the risi e of SYSCLK to
the midpoint of the signal in question. All output timings assume a purely resistive 50-@]@ad (see Figure 4). Input
and output timings are measured at the pin; time-of-flight delays must be added K& e lengths, vias, and
connectors in the system.

The symbology used for timing specifications herein follows the pattern ignal)(state)(reference)(state) fOr iNpUts
and Y(reference)(state)(signal)(state) fOr outputs. For example, tyyk symboli e time input signals (1) reach the valid
state (V) relative to the SYSCLK reference (K) going to the highgb‘ﬁtate or input setup time. And txpov

All input specifications are measured from the midpoint of the signal in question to the midpoi&pj the rising edge

symbolizes the time from SYSCLK(K) going high (H) until ou O) are valid (V) or output valid time. Input hold

time can be read as the time that the input signal (I) wept i id (X) with respect to the rising clock edge (KH)
(note the position of the reference and its state for i&and output hold time can be read as the time from the

rising edge (KH) until the output went invalid (G, (,
The setup and hold time is with respect to { ng edge of HRESET (see Figure 5).

This specification is for configuration m ect only.

tsyscik IS the period of the external glgc®(SYSCLK) in nanoseconds (ns). The numbers given in the table must be
multiplied by the period of SYSC$ compute the actual time duration (in ns) of the parameter in question.
Mode select signals are: B , L3VSEL, PLL_CFG]J0:3], PLL_EXT, BMODEJ0:1].

According to the bus p . TS is driven only by the currently active bus master. It is asserted low then
precharged high be@eturning to high impedance as shown in Figure 6. The nominal precharge width for TS is
0.5 x tgyscrLks Wss than the minimum tgysc 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.
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 tgysc); 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, i.e., 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 tsyscik- The edges of the precharge vary depending on the programmed ratio of
core to bus (PLL configurations).

10. Guaranteed by design and not tested.

Figure 4 preides theAC test load for the MPC7450.

omm{) 2,250 0 )—JWMOVWZ
R =50Q

L

Figure 4. AC Test Load
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Figure 5 preides the mode select input timing diagram for the MPC7450.

HRESET 7—VM

IMVRH——>

tMXRH

VM = Midpoint Voltage (OVpp/2)
. o (A
Figure 5. Mode Input Timing Dia gram \6

Mode Signals

9
Figure 6 preides the input/output timing diagram for the MPC7450. o.‘o?’

>

SYSCLK 7

All Inputs ‘

—

i,

<« tkHax

< tHDX

All Outputs '»“ 1
(Except T@a&r

ARTRY, SHDO, S ) (
tKHOE* — ¢
All Outputs Nl KHOZ
(Except TS,
ARTRY, SHDO, SHD1)
<«—kHTSPZ —>
—> ~—TkHTSY
—> tkHTSX
. > ~<—tkHTSV —
TS
< tkHARPZ
™ < tkHARY <—— tknaRP——>
ARTRY, > ——TKHARX
SHDO,
SHD1
VM = Midpoint Voltage (OVpp/2)
Figure 6. Input/Output Timing Dia gram
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1.5.2.3 L3 Clock AC Specifications

The L3_CLK frequeng is programmed by the L3 configuratiorgister (L3CR[6:8]) core-to-L3 disor
ratio. See @blel7 for <ample core and L3 frequencies atious dvisors. blel10 provides the potential
range of L3 _CLK outpulC timing specifications as defined in Figure 7.

The maximum L3_CLK frequends the core frequegdivided by tw. Hovever, very fav SRAM designs
will be able to operate in this mode and most designs will select a greater core-tisbBtdi provide a
longer L3_CLK period for read and write access to the L3 SRAWMerefore, the maximum L3_CLK
frequeng shavn in Table10 is considered to be the practical maximum in a typical sy3teenmaximum
L3_CLK frequeng for ary application of the MPC7450 will be a function of Ltimings of the
MPC7450, thAC timings for the SRAM, s loading, and printed circuit board t@@length.

Motorola is similarly limited by system constraints and cannot perf %gts of the Laartam a
socleted part on a functional tester at the maximum frequencieﬂ)té%% refore, functional operation
andAC timing information are tested at core-to-L8isors which in L3 frequencies at 200 MHz or

less. \GO
Table 10. L3_CLK Output A Cgﬁ% Specifications

At recommended operating conditions. See Table 4.

9}'
60 All Speed Grades
Parameter & Symbol Unit Notes
€$ Min Max
<&

L3 clock frequency AQ fls_cik 75 266 MHz 1
L3 clock cycle time ‘\‘ev 3 cLk 3.75 13.3 ns
L3 clock dUty CyCle o“‘ tCHCL/tLS’_CLK 50 %
L3 clock output-to- ut skew (L1_CLKOto L1_CLK1) t 3cskwi — 200 ps
L3 clock output-to-output skew (L1_CLKJ[0:1] to tL3cskw2 — 100 ps 4
L1_ECHO_CLK]1:3])
L3 clock jitter — +50 ps 5
Notes :

1. The maximum L3 clock frequency will be system dependent. See Section 1.5.2.3, “L3 Clock AC Specifications” for
an explanation that this maximum frequency is not functionally tested at speed by Motorola.

2. The nominal duty cycle of the L3 output clocks is 50% measured at midpoint voltage.

3. 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.

4. Maximum possible skew between L3_CLKO and L3_ECHO_CLK1 or between L3_CLK1 and L3_ECHO_CLKS for
PB2 or Late Write SRAM. This parameter is critical to the write data signals which are separately latched onto each
SRAM part by these pairs of signals.

5. Guaranteed by design and not tested. The input jitter on SYSCLK affects L3 output clocks and the L3 address/data/
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 must be accounted for, along with clock skew, in any L3
timing analysis.
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The L3_CLK timing diagram is sk in Figure 7.
ti3cR —>| < < T 3cF

<« U3 clk——»
<«—lcpo—>

L3_CLKO - VM VM r
_ 7 N 7 VM

L3_CLK1

A VM VM 7

For PB2 or Late Write:

L3_ECHO_CLK1 AV Y
- - < VM X VM i
- N
L3_ECHO_CLK3 / VM \ VM
I/ R/
Figure 7.L3_CLK utput Timing Dia gram

<©

1524 L3BusAC Spgfﬁl ations
The MPC7450 L3 intedce ?rts three tifent types of SRAM: source-synchronous, double data rate
(DDR) MSUG2 SRAM, h§®Vrite SRAMs, and pipelineurst (PB2) SRAMs. Each requires afeiént
protocol on the LBQQ e and a diérent routing of the L3 clock signal¥he type of SRAM is
programmed in g& [22:23] and the MPC7450 then fadldhe appropriate protocol for that tyddwe
designer must connect and route the L3 signals appropriately for each type of Sallaiing are some
obsenations about the chip-to-SRAM intade.

* The routing for the point-to-point signals (L3_CLK[0:1], LADA[0:63], L3DP[0:7], and

L3_ECHO_CLK]|0:3]) to a particular SRAM must be delay matched.

* For a 1-Mbyte L3, use address bits 0:16 (bit O is LSB).

* No pull-up resistors are required for the L3 irsed.

» For high speed operations, L3 ineré address and control signals should be a “T” with minimal

stubs to the tevloads; data and clock signals should be point-to-point to their single load. &igure
shaws theAC test load for the L3 inteate.

Output {) Zp=50Q W OVpp/2
RL =50Q

Figure 8. AC Test Load f or the L3 Interface

In general, if routing is short, delay-matched, and designed for inciceua rgception and minimal
reflection, there is a high probability that tA€ timing of the MPC7450 L3 inteate will meet the
maximum frequenc operation of appropriately chosen SRAMBhis is despite the pessimistic,
guard-bandedC specifications (seealble12, Table13, and &ble14), the limitations of functional testers
described in Sectioh.5.2.3, “L3 ClockAC Specificationand the uncertainty of clocks and signals which
inevitably male worst-case critical path timing analysis pessimistic.
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More specifically certain signals within groups should be delay-matched with others in the same group
while inteigroup routing is less critical. Only the address and control signals are common to both SRAMs
and additional timing main is available for these signal¥he double-clockd data signals are grouped

with individual clocks as shn in Figure9 or Figurell, depending on the type of SRAMorFexample,

for the MSUG2 DDR SRAM (see Figu®®; L3DATA[0:31], L3DP[0:3], and L3_CLK|0] form a closely
coupled group of outputs from the MPC7450; while B3B[0:15], L3DP[0:1], and L3_ECHO_CLK]0]

form a closely coupled group of inputs.

The MPC7450 RISC Miaprocessor Bmily Users Manualrefers to logical settings called “Sample
Points” used in the synchronization of reads from the vedeiFO.The computation of the correcalue
for this setting is system-dependent and is described MmB&7450 RISC Mi@prc;iscsor Bmily Users
Manual Three specifications are used in this calculation and aea g Tablel1.N¥ s essential that all

three specifications are included in the calculations to determine the s boints, as incorrect settings can
result in errors and unpredictable baba For more information, see {ISG 7450 RISC Mi@aprocessor
Family Users Manual. “o
Table 11. Sample P oints Calcﬁu@@oarameter s
Parameter < Symbol Max Unit Notes
&

Delay from processor clock to internaI_L3_CLK6°°‘ tac 3/4 t 3 cLk 1

Delay from internal_L3_CLK to L3_CLK][n @J‘t’pins tco 3 ns 2

Delay from L3_ECHO_CLK|n] to reg‘i\x latch tec 3 ns 3

Notes: o

1. This specification des g& a logical offset between the internal clock edge used to launch the L3 address
and control signa, @ clock edge is phase-aligned with the processor clock edge) and the internal clock
edge used to I&n the L3_CLK]|n] signals. With proper board routing, this offset ensures that the
L3_CLK|n] e@e 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.

1.5.2.4.1 L3 Bus A C Specifications f or DDR MSUG2 SRAMs
When using DDR MSUG2 SRAM s at the L3 inaaé, the parts should be connected agslio Figure9.

Outputs from the MPC7450 are actually launched on the edges of an internal clock phase-aligned to
SYSCLK (adjusted for core and L3 frequgrdivisors). L3_CLKO and L3_CLK1 are this internal clock
output with 90° phase delago outputs are sivm synchronous to L3_CLKO and L3_CLK1. Outpatis

times are typically rgative when referenced to L3_Clodbecause the data is launched one-quarter period
before L3_CLHK to provide adequate setup time at the SRAM after the delay-matched address, control,
data, and L3_CLK signals hee propagted across the printed wiring board.

Inputs to the MPC7450 are source-synchronous with the CQ clock generated by the DDR MSUG2 SRAMSs.
These CQ clocks are reged on the L3_ECHO_CLKinputs of the MPC745@n internal circuit delays

the incoming L3_ECHO_CLHKsignal such that it is positioned within tredid data windw at the internal
receving latches.This delayed clock is used to capture the data into these latches which comprise the
receve FIFO.This clock is asynchronous to all other processor clotkis. latched data is subsequently

read out of the FIFO synchronously to the processor clduktime between writing and reading the data

is set by the using the sample point settings defined in the L3fRere
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Table12 prwvides the L3 bs interbiceAC timing specifications for the configuration asvehan Figure9,
assuming the timing relationships shoin Figure 10 and the loading st in Figure 8.

Table 12. L3 Bus Interface A C Timing Specifications f or MSUG2

At recommended operating conditions. See Table 4.

All Speed Grades
Parameter Symbol Unit Notes
Min Max
L3_CLK rise and fall time t 3cr and t 3cg — 1.0 ns 1
Setup times:Data and parity tL3DVEH and tL3DVEL _(tL3_ECHO_CLK/4 — eu” ns 2,3,4
~0.35) ‘\
Input hold times:Data and parity t 3pDXEH and tL3DXEL tL3_ECHO_CLK/4 ‘u— ns 2,4
+0.35 ‘)o
Valid times:Data and parity tL3CHDV and tL3CLDV — °$ _tL3_CLK/4 + 0.5 ns 56,7
All other outputs t acHoV ‘O ti3 ciil/4 + 1.0 5,7
Output hold times: * ns 56,7
Data and parlty t 3cHDX and tLscLD etL3_CLK/4 -0.35 — 57
All other outputs t 3cHOX g&\’ tL3_CLK/4 +0.5 —
L3_CLK to high impedance: e% ns
Data and parity Z — t3 cLk/2
All other outputs 4 €L3CHOZ — ti3 ck/4+2.0
Notes:
1. output are measured from 20% to 80% of GVpp.

2.

3.

22

of the rising or fallj e of the input L3_ECHO_CLKn (see Figure 10). Input timings are measured at the pins.
For DDR, the inp’(» ata 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.

Rise and fall times for the ﬁﬁ
For DDR, all inputw ons are measured from the midpoint of the signal in question to the midpoint voltage

- 113 EcHo_cLk/4 is one-fourth the period of L3_ECHO_CLKn. This parameter indicates that the MPC7450 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.

. 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).

. 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.

- tL3 cLk/4 is 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 prior to the edge on which the SRAM will sample it and ending one-fourth of a clock
period after the edge it will be sampled.
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Figure9 shavs the typical connection diagram for the MPC7450 iatetl to MSUG2 SRAMSs such as the
Motorola MCM64E836.

. SRAM 0
MPC7450 L3ADDR{0:17] . SA[0:17]
O [3_CNTL[0] A o B3 |—GND
P — sl
L3_CNTL[1] \ / B> GND
Denotes | [ L3_ECHO_CLK][0] | co B0 —enND
Receive (SRAM |~ ] . —
to MPC7450) J ) {L3DATA[0:15], L3DP[0:1]} /\ >/ D[0:17] COl_NC
Aligned Signals L3_CLK][O] { }; oK g ‘\G‘w e
L3DATA[16:31], L3DP[2:3 _
O Al { [ ] [2:3) » ¥35] CK |—GVpp/2
‘( ) L3_ECHO_CLK]1] ‘%
Denotes - U LN cQ
Transmit $$°
(MPC7450 to GO SRAM 1
SRAM) @\ > SA0:17] B3 [-GND
. . » Bl _
Aligned Signals 96 ] > B> & L_GND
N L3ECHO_CLK] <
< cQ LBO |—GND
( ) {L3_DATA[32:4 ng[4:5]} ,L _
< g / \ D[0:17] CQ |- NC
*Q&‘ELKM \ / CK CQ[—NC
L A[48:63], L3DP[6:7 _
[ | [6:71) V D[18:35] CK |—GVppl2
L3_ECHO_CLK]3] co
al
Fig&e 9. Typical Sour ce Sync hronous 2-Mb yte L3 Cac he DDR Interface
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Figure 10 shas the L3 lois timing diagrams for the MPC7450 intéd to MSUG2 SRAMS.

Outputs
L3_CLKI[0,1] VM /M
< 3cHov -« lL3cHOZ
> l3cHOX

ADDR, L3CNTL

Tt 3cLpv .
tLacHDy - *tL3CL@
L3DATA WRITE i“
tLacHDX > > t 3cLpx
Note: t, 3cHpyv and t 3¢ py as drawn here will be negative numbers, i&&put valid time will be
time before the clock edge. ‘&\
Inputs 696
v,\'
L3_ECHO_CLK]0,1,2,3] =
€$ <l 3pXEL
X L 3pvEL
© U 3DVEH > |
L3 Data and Data A
Parity Inputs \de
OQ b 3DXEH—»~

Note: t_ 3pvenH arﬁDVEL as drawn here will be negative numbers, i.e., input setup time will be
time after the clock edge.
VM = Midpoint Voltage (GVpp/2)

Figure 10. L3 Bus Timing Dia grams f or L3 Cac he DDR SRAMs

1.5.2.4.2 L3 Bus A C Specifications f or PB2 and Late Write SRAMs

When using PB2 or Laté/rite SRAMs at the L3 inteaice, the parts should be connected asvshno
Figurell.These SRAMs are synchronous to the MPC7450; one L3nGldfal is output to each SRAM

to latch address, control, and write data. Read data is launched by the SRAM synchronous to the delayed
L3_CLKn signal it recaied. The MPC7450 needs a gopf that delayed clock which launched the SRAM

read data to kne when the returning data will beahd. Therefore, L3 ECHO CLK1 and
L3_ECHO_CLK3 must be routed haly to the SRAMs and then returned to the MPC7450 inputs
L3_ECHO_CLKO and L3_ECHO_CLK2 respeatly. Thus, L3_ECHO_CLKO and L3_ECHO_CLK2 are
phase-aligned with the input clock rece at the SRAMsThe MPC7450 will latch the incoming data on

the rising edge of L3_ECHO_CLKO and L3_ECHO_CLK2.

Tablel13 provides the L3 bs intericeAC timing specifications for the configuration ahmin Figurell,
assuming the timing relationships of Figure 12 and the loading of Figure 8.
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Table 13. L3 Bus Interface A C Timing Specifications f or PB2 and Late Write SRAMs

At recommended operating conditions. See Table 4.

All Speed Grades
Parameter Symbol Unit | Notes
Min Max
L3_CLK rise and fall time t 3cr and t 3cg — 1.0 ns 1,5
Setup times:Data and parity t. 3pVEH 15 — ns 2,5
Input hold times:Data and parity L 3DXEH — 0.5 p ns 2,5
59!

Valid times:Data and parity tL3cHDV — t3 CLK/AI\Q‘(S ns | 3,45
All other outputs tL3cHoOV — t3 +1.0 4
Output hold times:Data and parity L 3cHDX t 3 cLk/4 + 0.5 G — ns |3,4,5
All other outputs L 3cHOX t 3 cLk/4 +6§)‘ — 4,5

L3_CLK to high impedance:Data and parity t 3cHDZ e 2.0 ns 5
All other OUtpUtS tL3CHOZ g\o— 2.0 5
Notes:
1. Rise and fall times for the L3_CLK output are measur @m 20% to 80% of GVpp.
2. Allinput specifications are measured from the m|d the signal in question to the midpoint voltage of the rising
edge of the input L3_ECHO_CLKn (see Figur, nput timings are measured at the pins.

3. All output specifications are measured frog m|dp0|nt voltage of the rising edge of L3_CLKn to the midpoint of
the signal in question. The output timi € measured at the pins. All output timings assume a purely resistive
50-Q load (see Figure 10). ?

4. t 3 ck/4 is one-fourth the pe L3_CLKn. This parameter indicates that the specified output signal is actually
launched by an internal layed in phase by 90°. Therefore, there is a frequency component to the output
valid and output hold &such that the specified output signal will be valid for approximately one L3_CLK period
starting three-four a clock prior to the edge on which the SRAM will sample it and ending one-fourth of a clock
period after the he it will be sampled.

5. Timing behavior and characterization are currently being evaluated.
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Figurell shavs the typical connection diagram for the MPC7450 iatexdl to PB2 SRAMS, such as the
Motorola MCM63R737, or Laté/rite SRAMS, such as the Motorola MCM63R836A.

MPC7450 L3_ADDRI[0:17] SA[gE%M 0
L3_CNTL[0] 53
[3_CNTL[1] SW,
Denotes ¢ L3_ECHO_CLK]0] EE_Q’N\@ gg_m'
Receive (SRAM {L3_DATA[0:15], L3_DP[0:1]} < o
to MPC7450) DQ[0:17] 7z | _GND
Aligned Signals R L3_CLK[0] K \6 * Sl_GND
L3_DATA[16:31], L3_DP[2:3 _
. @ {L3_DATA[ ], L3_DP[2:3]} &5[18:36] x| GVop/2
> L3_ECHO_CLK[1] \30
Denotes 0
Transmit oé SRAM 1
(MPC7450 to \0 SA[0:17]
SRAM) 6@ s
Aligned Signals S SW
. L3_ECHO c@‘& SBWa, SBWh,
< SBWc, SBWd
<_O {L3_DATM L3_DP[4:5]} DOLA7] 77| GND
R é Q?‘Ls_cuql] K sl _eND
"O 600 ' DATA[48:63], L3_DP[6:7]} boue3s K| CVoo2
L3_ECHO_CLK[3]
e
Figure?l. Typical Sync hronous 1-MByte L3 Cac he Late Write or PB2 Interface
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Figure 12 shas the L3 lois timing diagrams for the MPC7450 intaréd to PB2 or Laté/rite SRAMSs.

Outputs
L3_CLK[0,1] 7[\/M—\—7/VM—\—/—\—
L3_ECHO_CLK[1,3]
< [L3CHOV —p» —> <t 3cHOX
ADDR, L3_CNTL
—> <«—li3cHoz (A
< tL3cHDY —> —> <« {L3cHDX \6
Io?"
L3DATA WRITE ov‘
&HDZ
Inputs O‘\

O

L3_ECHO_CLK]0,2]

Parity Inputs
L3 Data and Data

«

00 VM = Midpoint Voltage (GVpp/2)
Figur%Q‘%B Bus Timing Dia grams f or Late Write or PB2 SRAMs

Q,G
1525 IERE 1149.1 AC Timing Specifications

Tablel14 proides the IEEE 1149.1 (AG) AC timing specifications as defined in Figare Figurel5,
Figure 16, and Figure 17.

Table 14. 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 t oLk 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 2

Input setup times: ns
Boundary-scan data toviH 4 — 3
TMS, TDI tivIH 0 —

Input hold times: ns
Boundary-scan data toxaH 20 — 3
TMS, TDI tion 25 —
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Table 14. JTAG AC Timing Specifications (Independent of SYSCLK) 1 (contin ued)

At recommended operating conditions. See Table 4.

Parameter Symbol Min Max Unit Notes

Valid times: ns
Boundary-scan data t3 pv 4 20 4
TDO tjov 4 25

Output hold times: ns
Boundary-scan data t3Dx TBD TBD 4
TDO tJLOX TBD TBD G‘

TCK to output high impedance: \ ns
Boundary-scan data t3pz 3 °$‘ 4,5

4

in question. The output timings are measured at the pins. All out ings assume a purely resistive 50-Q load
(see Figure 13). Time-of-flight delays must be added for trac hs, vias, and connectors in the system.

. TRST is an asynchronous level sensitive signal. The set¢ tiffie is for test purposes only.

. Non-JTAG signal input timing with respect to TCK. v‘\&

. Non-JTAG signal output timing with respectto T

. Guaranteed by design and characterizatione

Notes: 6
1. All outputs are measured from the midpoint voltage of the falling/risiﬁ e of TCLK to the midpoint of the signal

A wiN

Figure 13provides theAC test Io@ktﬁ'DO and the boundary-scan outputs of the MPC7450.
R \Y,
Oul ) 2,250 0 W OVpp/2
RL =50Q
L

Figure 13. Alternate A C Test Load f or the JT AG Interface

Figure 14 preides the JAG clock input timing diagram.

TCLK

VM = Midpoint Voltage (OVpp/2)

Figure 14. JTAG Clock Input Timing Dia gram

Figure 15 pruides theTRST timing diagram.

TRST VMT ZT VM
<« tpsT—— >

VM = Midpoint Voltage (OVpp/2)

Figure 15. TRST Timing Diagram

28 MPC7450 RISC Microprocessor Har dware Specifications MOTOROLA

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

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6131472/mpc7450.html

Freescale Semiconductor, Inc.
Electrical and Thermal Characteristics

Figure 16 preides the boundary-scan timing diagram.

TCK VM*\

toxJH

Boundary
Data Inputs

< tLDV— ]

—» lpx |[e—— .
Boundary Output Dat VaS

Data Outputs

e tiLDz 6o\)

Boundar
y Output Data Valid

Data Outputs !
VM = Midpoint vmw@o,)/z)

Figure 16. Boundarwgn Timing Dia gram

G
Figure 17 preides the test access port diagram.

<&

TCK oa\
0» < tixJH
TDI, ¥VS DatapVaIid
<—tjLov
—> Yrox
TDO Output Data Valid
<ljLoz
TDO  Output Data Valid N
VM = Midpoint Voltage (OVpp/2)
Figure 17. Test Access P ort Timing Dia gram
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1.6 Pin Assignments

Figure18 (in RartA) shows the pinout of the MPC7450, 483 CBGA package agaddrom the top suate.
Part B shavs the side profile of the CBGA package to indicate the direction of the tegaswity.

Part A
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22

ololelololelololelolololclololololololele)
ololo]ololololololololololololololololelele
olojolololololololololololololololeolololnle
olololelelololo]olelololololelelelelelC 210
olololeololololo]olelolololololelelR. 4 Plele
ololololelololo]olelolololololelc “vololele
olololelelololo]olelololole) elelelele
OO0000000000OORKEOOOOOOO
olojolololelole]olele) clojololelolele)
oJololeolelelelelolel) JJolololelelolelelele
ole]olelololele)e’ [ololololclololelolelele

QQOQQOO OOO0O0O0O0OOOOOOO
0000 OOO0O0O0O0OOOOOOO0O0

OO0O0O0O0O0OOOOOOOOOOOOO
OOO0O0O00OOOO0OO0OOOOOOOOOOO
OO0O0O0O0O0OO0OOOOOOOOOOOOOO
OCOO0O0OOOO0OOOOOOOOOOOOOO
OOO00OO00OO0OOOO0OOOOOOOOOO
OOO0O0OOOOO0OOOOOOOOOOOOO
OCO0O0O0O0O0LOOOO0OCOOOOO0OOO

Not to Scale
Part B

Substrate Assembly View
; Encapsulant f .

Figure 18. Pinout of the MPC7450, 483 CBGA Packag e as Viewed fr om the Top Surface

< £$ < cH4d®m3mU9vZZTr-rX"I O MOO®T >

> >
® >
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1.7 Pinout Listings f or the 483 CBGA P ackage

Table 15 preides the pinout listing for the MPC7450, 483 CBGA package.
Table 15. Pinout Listing f or the MPC7450, 483 CBGA Package

Signal Name Pin Number Active 110 I/F Select? | Notes

A[0:35] E10, N4, E8, N5, C8, R2, A7, M2, A6, M1, High 110 BVSEL 11
A10, U2, N2, P8, M8, W4, N6, U6, R5, Y4,
P1, P4, R6, M7, N7, AA3, U4, W2, W1, W3,

V4, AAL, D10, J4, G10, D9 G
AACK UL Low Input ‘\ VSEL
AP[0:4] L5, L6, J1, H2, G5 High A‘u_qo BVSEL
ARTRY T2 Low . /0 BVSEL 8
AVpp B2 «\‘Go Input N/A
BG R3 " Low Input BVSEL
BMODEO C6 (,%6 Low Inzut BVSEL 5

A W\

BMODEL c4 ) %(, Low Input BVSEL 6
BR K1 (,V Low | Output BVSEL
BVSEL G6 64 VAQ High | Input N/A 3,7
Cl R1 ) eo Low Output BVSEL 8
CKSTP_IN Fs‘\\“ Low Input BVSEL
CKSTP_OUT qﬁe Low | Output BVSEL
CLK_OUT . N1 High | Output BVSEL
D[0:63] AB15, T14, R14, AB13, V14, U14, AB14, High 110 BVSEL

W16, AA11, Y11, Ul12, 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, ABG, R7, R9, AA9,

ABS8, W9
DBG Vi Low Input BVSEL
DP[0:7] AA2, AB3, AB2, AA8, R8, W5, U8, AB5S High 1/0 BVSEL
DRDY T6 Low Output BVSEL 4
DTI[0:3]) P2, T5, U3, P6 High Input BVSEL 4,13
EXT_QUAL B9 High Input BVSEL 9
GBL M4 Low I/0 BVSEL
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Table 15. Pinout Listing f or the MPC7450, 483 CBGA Packag e (contin ued)

Signal Name Pin Number Active 110 I/F Select’ | Notes

GND A22, B1, B5, B12, B14, B16, B18, B20, C3, — — N/A
C9, C21, b7, D13, D15, D17, D19, E2, ES5,

E21, F10, F12, F14, F16, F19, G4, G7, G17,
G21, H13, H15, H19, H5, J3, J10, J12, J14,
J17, 321, 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, G
T7,T9, U17, U21, V2, V5,V8, V12, V15, V19, \‘\
W7, W17, W21, Y3, Y9, Y13, Y15, Y20, AAS, Qo
AA17, AB1, AB22 . (o)

GVpp B13, B15, B17, B19, B21, D12, D14, D16, — 7 N/A 15
D18, D21, E19, F13, F15, F17, F21, G19, o‘\q’

H12, H14, H17, H21, J19, K17, K21, L19, G
M17, M21, N19, P17, P21, R15, R19, T17 @\
T21, U19,V17,V21, W19, Y21 66

AT K2 )2 Low | Output BVSEL 4
9\'
HRESET A3 \J Low Input BVSEL
INT J6 \2 Low Input BVSEL
<

L1_TSTCLK H4 6* High | Input BVSEL 9
L2_TSTCLK 32 %‘69 . High Input BVSEL 12
L3VSEL 2N High | Input N/A 3,7

L3ADDR[0:17] p v18, K22, 116, K20, K18, J22, J20, H22,J18, | High Output L3VSEL
K16, H20, G22, F22, G20, H18, E22, J16,

F20
L3_CLK[0:1] V22, C17 High | Output L3VSEL
L3 _CNTL[0:1] L20, L22 Low | Output L3VSEL
L3DATA[0:63] AA19, AB20, U16, W18, AA20, AB21, AA21, | High 110 L3VSEL

T16, 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, Al7, Al16, C15,
G13, C14, Al14, E13, C13, G12, Al13, E12,

C12
L3DP[0:7] AB19, AA22, P22, P16, C20, E16, A15, A12 | High 110 L3VSEL
L3_ECHO_CLK][0:3] |V18, P20, E18, E14 High Input L3VSEL
LSSD_MODE F6 Low Input BVSEL 2,7
MCP B8 Low Input BVSEL
No Connect A8,A11,B6,B11,C11,D11,D3,D5,E11,E7,| — — N/A

F2, F11, G11, G2, H11, H9, J8
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Table 15. Pinout Listing f or the MPC7450, 483 CBGA Packag e (contin ued)

Signal Name Pin Number Active 110 I/F Select’ | Notes

OVpp B3, C5, C7,C10, D2, E3, E9, F5,G3, GO, H7, | — — N/A

J5,K3, L7, M5, N3, P7, R4, T3, U5, U7, U11,

U15, V3, V9, V13, Y2, Y5, Y7, Y10, Y17, Y19,

AA4, AALS
PLL_CFG[0:3] A2, F7, C2, D4 High Input BVSEL
PLL_EXT H8 High Input BVSEL
PMON_IN E6 Low Input “‘E‘QEL 10
PMON_OUT B4 Low | Outpy@s BVSEL

ACK K7 Low AC | BVSEL
Q ° ‘\W
OREQ Y1 Lo@‘()utput BVSEL
SHD[0:1] L4, L8 Q“\GMI IIo BVSEL 8
SMI G8 e-(" Low Input BVSEL
SRESET G1 A\ Low Input BVSEL
SYSCLK D6 (g"F — Input BVSEL
TA N8 (‘@9 Low Input BVSEL
TBEN L3 @* A High Input BVSEL
TBST B7 ‘60 Low Output BVSEL
N ,

TCK %ZQ\ High Input BVSEL
DI % High Input BVSEL 7
TDO H1 High | Output BVSEL
TEA T1 Low Input BVSEL
TEST[0:5] B10, H6, H10, D8, F9, F8 — Input BVSEL 2
TEST[6] A9 — Input BVSEL 9
T™S K4 High Input BVSEL 7
TRST c1 Low Input BVSEL 7,14
TS P5 Low I/0 BVSEL 8
TSIZ[0:2] L1,H3,D1 High | Output BVSEL
TT[0:4] F1, F4, K8, A5, E1 High e BVSEL
WT L2 Low Output BVSEL 8
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Table 15. Pinout Listing f or the MPC7450, 483 CBGA Packag e (contin ued)

Signal Name Pin Number Active 110 IIF Select! | Notes

Vpp J9, J11, J13, J15, K10, K12, K14, L9, L11, — — N/A
L13, L15, M10, M12, M14, N9, N11, N13,
N15, P10, P12, P14

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][0:3], 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 val% Vi or supply
voltages, see Table 4. \

2. These input signals are for factory use only and must be pulled up to OV, for nor@%chine operation.

3. To program the processor interface 1/0 voltage, connect BVSEL to either GND, ts 1.8 V) or to HRESET
(selects 2.5 V). To program the L3 interface, connect L3VSEL to either G ects 1.8 V) or to HRESET
(selects 2.5 V) or to HRESET (selects 1.5 V). If used, pulldown resistor

4. Ignored in 60x bus mode.

5. This signal selects between MPX bus mode (asserted) and 6 ?mode (negated) and will be sampled at
HRESET going high. 6

6. This signal must be negated during reset, by pull-up to@(DD or negation by -HRESET (inverse of HRESET), to
ensure proper operation. v;\'

7. Internal pull-up on die. G

8. These pins require weak pull-up resistowxample, 4.7 kQ) to maintain the control signals in the negated
state after they have been actively ne and released by the MPC7450 and other bus masters.

9. These input signals for factory u $and must be pulled down to GND for normal machine operation.

10. This pin can externally ew erformance monitor counters (PMC) if they are internally enabled by the

software. If it will not be control the PMC, it should be pulled down to GND so that the software can
enable the PMC. ?\

11. Unused address, G ust be pulled down to GND.

12. This test signa& ecommended to be tied to HRESET; however, other configurations will not adversely affect
performance.

13. These signals must be pulled down to GND if unused or if the MPC7450 is in 60x bus mode.

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

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

1.8 Package Description

The following sections pnadde the package parameters and mechanical dimensions for the CBGA package.

1.8.1 Package Parameters for the MPC7450, 483 CBGA

The package parameters are avided in the follaving list. The package type is 2029 mm, 483-lead
ceramic ball grid array (CBGA).

Package outline 29x 29 mm
Interconnects 483 (22x 22 ball array — 1)
Pitch 1.27 mm (50 mil)
Minimum module height —
Maximum module height 3.22 mm
Ball diameter 0.89 mm (35 mil)
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1.8.2 Mechanical Dimensions f or the MPC7450, 483 CBGA

Figurel9 provides the mechanical dimensions duttom surface nomenclature for the MPC7450, 483

CBGA package.
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Figure 19. Mechanical Dimensions and Bottom Surface Nomenc lature f or the MPC7450, 483 CBGA
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1.9 System Design Inf ormation

This section preides system and thermal design recommendations for successful application of the
MPC7450.

1.9.1 PLL Configuration

The MPC7450 PLL is configured by the PLL_EXT and PLL_CFGJ0:3] signhatsagiven SYSCLK (lns)
frequeng, the PLL configuration signals set the internal CPU\NDO frequenyg of operation. PLL_EXT
will normally be pulled lav but can be asserted foxtended modes of operatiohhg €JsL configuration
for the MPC7450 is shen in Table16 for a set of Xeample frequencies. In thisénple, shaded cells
represent settings that, for agn SYSCLK frequeng result in core and/ 6@~rrequencies that do not
comply with the 600-MHz column inable 8. 00

Table 16. MPC7450 Microprocessor PLL Configuration %‘ﬁef or 600 MHz Parts
y_4

Example Bus-to-Core Freque @XMHZ (VCO Frequenc y in MHz)
PLL_CFG o o S
PLL_EXT [0:3] Béirtg Cc\)/rce:(t)o Bus eus Bus Bus Bus Bus Bus
o S 33.3 0 MHz|66.6 MHz |75 MHz |83 MHz| 100 MHz | 133 MHz
Multiplier | Multiplier 6
0 0000 0.5x 2x e, e16 25 33 37 47 50 66
< < (33) (50) (66) (75) (83) (100) (133)
0 0100 2X <’92x 66 100 133 150 166 200 266
\ 2 (133) | (200) | (266) | (300) | (333) | (400) (533)
0 0110 O@Sx 2x 83 125 166 187 | 208 250 333
o (166) (250) (333) (375) (415) (500) (666)
0 1000" 3x 2X 100 150 200 225 250 300 400
(200) | (300) | (400) | (450) | (500) | (600) (800)
0 1110 3.5x 2x 116 175 233 262 291 350 466
(233) | (350) | (466) | (525) | (581) | (700) (933)
0 1010 4x 2X 133 200 266 300 333 400 533
(266) | (400) | (533) | (600) | (666) | (800) | (1066)
0 0111 4.5x 2x 150 225 300 337 374 450 600
(300) | (450) | (600) | (675) | (747) | (900) (1200)
0 1011 5x 2X 166 250 333 375 415 500 667
(333) | (500) | (666) | (750) | (830) | (1000) | (1333)
0 1001 5.5x 2x 183 275 366 412 457 550 733
(366) | (550) | (733) | (825) | (913) | (1100) | (1466)
0 1101 6X 2X 200 300 400 450 498 600
(400) | (600) | (800) | (900) | (996) | (1200)
0 0101 6.5x 2x 216 325 433 488 540 650
(433) | (630) | (866) | (975) | (1080) | (1300)
0 0010 7X 2x 233 350 466 525 581 700
(466) | (700) | (933) | (1050) | (1162) | (1400)
0 0001 7.5x 2x 250 375 500 563 623 750
(500) | (750) | (1000) | (1125) | (1245) | (1500)
0 1100 8x 2x 266 400 533 600 664
(533) | (800) | (1066) | (1200) | (1328)
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Table 16. MPC7450 Microprocessor PLL Configuration Example f  or 600 MHz Parts (contin ued)

Example Bus-to-Core Frequenc yin MHz (VCO Frequenc y in MHz)

PLL_CFG o o
PLL_EXT [0:3] Béirtg Cc\)/rce:(t)o Bus Bus Bus Bus Bus Bus Bus
- = 133.3 MHz |50 MHz |66.6 MHz | 75 MHz |83 MHz | 100 MHz | 133 MHz
Multiplier | Multiplier
1 0111 ox 2 300 450 600 675 747
(600) | (900) | (1200) | (1350) | (1494)
1 1010 10x 2x 333 500 667 750
(666) | (1000) | (1333) | (1500) G
1 1001 11x 2x 366 550 733 \*
(733) | (1100) | (1466) @Qs
1 1011 12x 2x 400 600 O ,
(800 | (1200) ‘p
1 0101 13x 2x 433 650 00
(866) (1300)6&3\
1 1100 14x 2x 466 B
(933) _ 4 ($#00)
1 0001 15x 2x GP 750
6?’ 0) | (1500)
1 1101 16x ix? 533
) (1066)
0 0011 P ypass PLL off, SYSCLK clocks core circuitry directly
0 1111 'G\» PLL off PLL off, no core clocking occurs
Notes: $

1. PLL_CFGJ[0:3] settings not listed are reserved.

2. 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 MPC7450; see Section 1.5.2.1,
“Clock AC Specifications,” for valid SYSCLK, core, and VCO frequencies.

3. 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;y and hold
time tjxky (see Table 9). The result will be that the processor bus frequency will be 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 MPC7450 regardless of the SYSCLK input.

The MPC7450 generates the clock for thiemal L3 synchronous data SRAMs byiding the core clock
frequeny of the MPC7450The core-to-L3 frequencdivisor for the L3 PLL is selected through the
L3_CLK bits of the L3CR rgister Generally the divisor must be chosen according to the frequenc
supported by thex¢ternal RAMSs, the frequencof the MPC7450 core, and timing analysis of the circuit
board routing. able17 shavs various &ample L3 clock frequencies that can be obtained fovengiet of
core frequencies.

Table 17. Sample Core-to-L3 Frequencies

Core Frequenc y (MHz) +2 +2.5 +3 +3.5 +4 +5 +6

500 250 200 167 143 125 100 83

533 266 213 178 152 133 107 89
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Table 17. Sample Core-to-L3 Frequencies (contin  ued)

Core Frequenc y (MHz) +2 +2.5 +3 +3.5 +4 +5 +6
5502 275 220 183 157 138 110 92
60072 300 240 200 171 150 120 100
6502 325 260 217 186 163 130 108
6662 333 266 222 190 167 133 111
7007 350 280 233 200 175 140 117
7332 367 293 244 209 183 o 122
Notes: \é
1. The core and L3 frequencies are for reference only. Some examples may represent P L3 frequencies which

are not useful, not supported, or not tested for the MPC7450; see Section 1.5.2. % lock AC Specifications,” for
valid L3_CLK frequencies. (Shaded cells do not comply with Table 10.)
2. These core frequencies are not supported by all speed grades; see Tableéo

1.9.2 PLL Power Supply Fllterlngé&‘$

0 to pridle paver to the clock generation PLITo
ensure stability of the internal clock, th pplied to thAV pp input signal should be filtered ofyan
noise in the 500 kHz to 10 MHz reso reqyemge of the PLLA circuit similar to the one sk in
Figure20 using sudice mount capqcﬁ) s with minimunfexdtive series inductance (ESL) is recommended.

The circuit should be plac? close as possible #pg pin to minimize noise coupled from nearby
circuits. It is often poss oute directly from the capacitors t8\Mhg, pin, which is on the periphery
of the 360 CBGA rint andevy close to the periphery of the 483 CBGA footprint, without the
inductance of vi@

The A/pp power signal is preided on the ME.

10Q
Vbp © WA T T O AVpp

2.2 uF 2.2 uF

Low ESL Surface Mount Capacitors
GND

Figure 20. PLL Power Suppl y Filter Cir cuit

1.9.3 Power Suppl y Voltage Sequencing

The notes in @ble2 contain cautions about the sequencing of xitereal lus wltages and coreoltage of

the MPC7450 (when tlyeare diferent). These cautions are necessary for the long-term reliability of the
part. If they are violated, the electrostatic disd@i(ESD) protection diodes will be foand-biased and
excessve current can fle through these diodes. If the systemvpo supply design does not control the
voltage sequencing, the circuit sltoin Figure21 can be added to meet these requiremé&hts 30BF10
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diodes (see Figur2l) control the maximum potential fifence between theternal lus and core poer
supplies on peer-up and the 1N5820 diodegrtdate the maximum potential flifence on pwer-down.

25V 1.6V
3?BF10 3?BF10

1N5820

™
1N5820 R “G

)
Figure 21. Example Voltage Sequencing Cir cui(°$

R\
: : R\
1.9.4 Decoupling Recommendations )

Due to the MPC7450 dynamic\yer management featug&\raddress and datades, and high operating
frequencies, the MPC7450 can generate transi &euges and high frequenpmoise in its pwer
supply especially while dving large capacitie I&his noise must be prented from reaching other

components in the MPC7450 system, a MPC7450 itself requires a clean, tigh#iedesource of
power. Therefore, itis recommended e system designer place at least one decoupling capacitor at each
Vpp, QVpp, and G\hp pin of the, 7450. It is also recommended that these decoupling capacitors

receve their paver from separa@pp, OVpp/GVpp, and GND pwer planes in the PCB, utilizing short
traces to minimize induct .

These capacitors s Mﬂﬁa \alue of 0.01 pF or 0.1 uPnly ceramic sugce mount technology (SMT)
capacitors sho e used to minimize lead inductance, preferably 0508 or 0603 orientations where
connections are made along the length of the part. Consistent with the recommendatiorsoafaiat
Johnson irHigh Speed Digital DesigrA Handbook of BldcMagic (Prentice Hall, 1993) and contrary to
previous recommendations for decoupling Motorola microprocessors, multiple small capacitors of equal
value are recommendesdlar using multiple a&lues of capacitance.

In addition, it is recommended that there beesal hulk storage capacitors distuted around the PCB,
feeding the/pp, GVpp, and &/ pp planes, to enable quick recheng of the smaller chip capacitoihiese

bulk capacitors should ka a lav equivalent series resistance (ESR) rating to ensure the quick response
time necessaryrhey should also be connected to thevpoand ground planes throughotwias to minimize
inductance. Suggestedlk capacitors: 100-330 uFYX TPS tantalum or Sgon OSCON).

1.9.5 Connection Recommendations

To ensure reliable operation, it is highly recommended to connect unused inputs to an appropriate signal
level. Unused acte low inputs should be tied to\M@p. Unused actie high inputs should be connected to
GND. All NC (no-connect) signals must remain unconnected.

Pover and ground connections must be made toxédireal Vpp, OVpp, GVpp, and GND pins in the
MPC7450. If the L3 intedce is not used, Gy should be connected to thé/ghH power phase, and
L3VSEL should be connected to BVSEL.
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1.9.6 Output Buff er DC Impedance

The MPC7450 processoud and L3 1/O dxiers are characterizeder process, altage, and temperature.
To measure ¢ an eternal resistor is connected from the chip pad¥g,@or GND.Then, the glue of
each resistor isaried until the padoltage is &pp/2 (see Figure 22).

The output impedance is theesiage of tv components, the resistances of the pull-up and pulirdo
devices.When data is held Wg SW2 is closed (SW1 is open), ang R trimmed until the eltage at the

pad equals @pp/2. Ry then becomes the resistance of the pulsddesices.When data is held high, SW1
is closed (SW2 is open), ang i trimmed until the oltage at the pad equals/gp/2. R- then becomes
the resistance of the pull-upulees. B and R are designed to be close to each o jnevThen, =

(Rp+ Ry)/2. \

SW2

SW1

OGND

Figure 22. Driver Impedance Measurement

Table18 summarizes the signal impedance restilis.impedance increases with junction temperature and
is relatively unafected by lbis wltage.

Table 18. Impedance Characteristics
VDD =15 \/, OVDD =18Vt 5%, TJ =5°-85°C

Impedance Processor Bus L3 Bus Unit
Zy |Typical 33-42 34-42 Q
Maximum 31-51 32-44 Q

1.9.7 Pull-Up/Pull-Do wn Resistor Requirements

The MPC7450 requires high-resigi(weak: 4.7 ®) pull-up resistors on seral control pins of theus
interface to maintain the control signals in theated state after tgehave been actely negated and
released by the MPC7450 or otheshmastersThese pins arel'S, ARTRY, SHDQ, and SHD1

Some pins designated as being &mtbry test must be pulled up t&gh or dowvn to GND to ensure proper
device operation. &r the MPC7450, 483 BGA, the pins that must be pulled uV/{g5re: LSSD_MODE
andTEST[0:5]; the pins that must be pulledadoare: L1_TSTCLK an@EST[6].
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In addition, the MPC7450 has one open-drain style output that requires a pull-up resistor (weak or stronger:
4.7 Q-1 kQ) if it is used by the systenfihis pin is CKSTP_OUT

If pull-down resistors are used to configure BVSEL or L3VSEL, the resistors should be less ttafs280
Table 15).

During inactie periods on theus, the address and transfer attriéls may not be dren by ag master and
may, therefore, float in the high-impedance state for radbtilong periods of time. Because the MPC7450
must continually monitor these signals for snooping, this float condition may canessie paver drav

by the input receers on the MPC7450 or by other reges in the system. It is recommended that these
signals be pulled up through weak (4<2)kpull-up resistors by the system, or t:g&ﬁ;ay be otherwise
driven by the system during inaatiperiods of thels. The snooped address a sfer atteitnputs
are: A[0:35], AP[0:4];TT[0:4], CI, WT, and GBL oq.g

If extended addressing is not usédl):3] are unused and must be b '&Ie\d to GND through weak
pull-down resistors. If the MPC7450 is in 60udomode, DTI[0:3] m pulledddo GND through weak
pull-down resistors. (o)

The data bs input recejers are normally turnedfoivher@ead operation is in progress and, therefore,
do not require pull-up resistors on thesbOther d @ ecaiers in the system, haver, may require
pull-ups, or that those signals be otherwise@i@ﬁ system during inaaiperiods by the systeifihe
data lus signals are: D[0:63] and DP[0:7 gc'

If address or data parity is not use%?gfne system, and the respsstity checking is disabled through

HIDO, the input receiers for thgged pms are disabled, and those pins do not require pull-up resistors and

should be left unconnected e system. If all parity generation is disabled through HIDO, then all parity

checking should also biqga led through HIDO, and all parity pins may be left unconnected by the system.

The L3 interice d@ ot normally require pull-up resistors.
>

1.9.8 JTAG Configuration Signals

Boundary scan testing is enabled through theGlinterface signals. Th&RST signal is optional in the

IEEE 1149.1 specification,ubis prasided on all processors that implement thev®®C architecture.
While it is possible to force tHEAP controller to the reset state using only Tk andTMS signals, more
reliable pever-on reset performance will be obtained if TfRST signal is asserted duringywer-on reset.
Because the AG interface is also used for accessing the common on-chip processor (COP) function,
simply tyingTRSTto HRESETis not practical.

The COP function of these processorsvedi@ remote computer system (typicalyPC with dedicated
hardware and delgging softvare) to access and control the internal operations of the pracEss@OP
interface connects primarily through theAld port of the processawith some additional status monitoring
signals.The COP port requires the ability to independently assert HRBSERXSTin order to fully control
the processolf the taget system has independent reset sources, suoltagavmonitors, atchdog timers,
power supply &ilures, or pushdttton switches, then the COP reset signals must bgaahérto these signals
with logic.

The arrangement stvo in Figure23 allovs the COP to independently assert HRESETRST, while
ensuring that the tget can dve HRESETas well. An optional pull-devn resistor onTRST can be
populated to ensure that theAld scan chain is initialized duringwer-on if the JAG interface and COP
header will not be used; otherwise, this resistor should be unpopulatddR&Tds asserted when the
system reset signal (HRESEIB asserted and the A interface is responsible for g@ing TRST when
needed.
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The COP header sivo in Figure23 adds manbenefits—breakpoints,atchpoints, rgister and memory
examination/maodification, and other standardwiger features are possible through this iataf—and
can be as ingensve as an unpopulated footprint for a header to be added when needed.

The COP intedce has a standard header for connection to tigettaystem, based on the 0.025"
square-post, 0.100" centered header assembly (often called) dd&ater)The connector typically has
pin 14 remeed as a connectoek

There is no standardizecawto number the COP headerwhadn Figure23; consequentlymary different

pin numbers hae been obseed from emulator endors. Some are numbered top-to-bottom then
left-to-right, while others use left-to-right then top-to-bottom, while still others njmber the pins counter
clockwise from pin 1 (as with an IC). Bardless of the numbering, the signal pl@\ ent recommended in
Figure 23 is common to all kam emulators. &

O
( chip in a system and is an input
. Under normal operation this occurs

The QACK signal shwn in Figure23 is usually connected to the PCI
to the MPC7450 informing it that it can go into the quiescent
during a lav-power mode selection. In order for COP ton, t C7450 must see this signal asserted
(pulled davn). While shavn on the COP headarot all e products @# this signal. If the product
does not, a pull-den resistor can be populated to a his sigwilitionally, some emulator products
implement open-drain type outputs and can on K asserted; for these tools, a pull-up resistor can
be implemented to ensure this signal is dggg¥®rted when it is not beew lwrithe tool. Note that the
pull-up and pull-dan resistors on the ignal are mutuallyxelusive and it is neer necessary to

populate both in a systero preser ect paver davn operation, Q&K should be mered via logic
so that it also can be dén by th%ﬂc bridge.
<®
N
o
o
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Notes:

1. RUN/STOP, normally found on pin 5 of the COP header, is not implemented on the MPC7450.
Connect pin 5 of the COP header to OVpp with a 10 KQ pull-up resistor.

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

3. Component not populated. Populate only if JTAG interface is unused.

4. Component not populated. Populate only if debug tool does not drive QACK.
5. Populate only if debug tool uses an open-drain type output and does not actively deassert QACK.

Figure 23. JTAG Interface Connection

1.9.9 Thermal Mana gement Inf ormation

This section praeides thermal management information for the ceramic ball grid array (CBGA) package for
air-cooled applications. Proper thermal control design is primarily dependent on the system-le
design—the heat sink, airflp and thermal intesfce materialTo reduce the die-junction temperature, heat
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sinks may be attached to the package lgrs¢ methods—spring clip to holes in the printed-circuit board

or package, and mounting clip and scessembly (see Figugal); havever, due to the potential Ige mass

of the heat sink, attachment through the printed circuit board is suggested. If a spring clip is used, the spring
force should notxxeed 5.5 pounds.

CBGA Package
Heat Sink

o (1 11 [
ugaps

Thermal Interface Material — 3

Figure 24. Package Ex d Cr oss-Sectional View with Se veral Heat Sink Options

several commerci able heat sinks for the MPC7450 yided by the folloving vendors:

Chip Cooler®mic. 800-227-0254 (USA/Canada)
333 Stravberry Field Rd. 401-739-7600

Warwick, Rl 02887-6979

Internet: wwwehipcoolers.com

International Electronic Research Corporation (IER@G18-842-7277
135W. Magnolia Blvd.

Burbank, CA 91502

Internet: wwwetscorp.com

Thermally 972-243-4321
2021W. Valley View Lane

Dallas, TX75234-8993

Internet: wwwthermallg.com

Wakefield Engineering 781-406-3000
100 Cummings CenteBuite 157H

Beverly, MA 01915

Internet: wwwwakefield.com

Aavid Engineering 972-551-7330
250 Apachdrail

Terrell, TX 75160

Internet: wwwaavid.com

The board designer cg@ﬁoose betwegaraktypes of heat sinks to place on the MPC74b@re are
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Cool Innovations Inc. 905-760-1992
260 SpinnakrWay, Unit 8

Concord, Ontario L4K 4P9

Canada

Internet: wwweoolinnovations.com

Ultimately, the final selection of an appropriate heat sink depends og faators, such as thermal
performance at agen air \elocity, spatial wlume, mass, attachment method, assenalolgf cost.

1.9.9.1 Internal P ackage Conduction Resistance o
For the &posed-die packaging technologhavn in Table 3, the intrinsic coaubﬁ%n thermal resistance
paths are as folles: (o) *

» The die junction-to-case (or top-of-die foqp@sed silicon) th resistance

» The die junction-to-ball thermal resistance 00\‘
Figure25 depicts the primary heat transfer path for @&kage with an attached heat sink mounted to a
printed-circuit board. 69
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Figure 25. C4 Packag e with Heat Sink Mounted to a Printed-Cir  cuit Boar d

Heat generated on the aetiside of the chip is conducted through the silicon, then through the heat sink
attach material (or thermal intadfe material), and finally to the heat sink where it is v@udy forced-air
corvection.

Because the silicon thermal resistance is quite small, for a first-order analysis, the temperature drop in the
silicon may be nglected.Thus, the thermal inteate material and the heat sink conduction/eotive
thermal resistances are the dominant terms.

1.9.9.2 Thermal Interface Materials

A thermal interbce material is recommended at the package lid-to-heat sinkaggeld minimize the
thermal contact resistancearihose applications where the heat sink is attached by spring clip mechanism,
Figure26 shavs the thermal performance of three thin-sheet thermal-&augerimaterials (silicone,
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graphite/oil, floroether oil), a bare joint, and a joint with thermal grease as a function of contact pressure.
As shavn, the performance of these thermal irdeef materials impkes with increasing contact pressure.

The use of thermal grease significantly reduces thedctethermal resistancEhat is, the bare joint results

in a thermal resistance approximately 7 times greater than the thermal grease joint.

Often, heat sinks are attached to the package by means of a spring clip to holes in the printed-circuit board
(see Figur@4). Therefore, the synthetic greaséeo$ the best thermal performance, considering tive lo
interface pressure and is recommended due to the higérpmlissipation of the MPC7450. Of course, the
selection of ay thermal interdce material depends on rgafactors—thermal performance requirements,
manufcturability service temperature, dielectric properties, cost, etc.
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Figure 26. Thermal P erformance of Select Thermal Interface Material

The board designer can choose betwegnraétypes of thermal intex€e. Heat sink adhesi materials
should be selected based upon high condtgtiyet adequate mechanical strength to meet equipment
shock/vibration requirement3here are seral commercially \@ilable thermal intedices and adhes
materials preided by the follaving vendors:

Dow-Corning Corporation 800-248-2481
Dow-Corning Electronic Materials

PO Box 0997

Midland, MI 48686-0997

Internet: wwwdowv.com

Chomerics, Inc. 781-935-4850
77 Dragon Court

Woburn, MA 01888-4014

Internet: wwwehomerics.com
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Thermagon Inc. 888-246-9050
3256West 25th Street

Cleveland, OH 44109-1668

Internet: wwwthermagon.com

Loctite Corporation 860-571-5100
1001Trout Brook Crossing

Rocky Hill, CT 06067-3910

Internet: wwwloctite.com

The followving section preides a heat sink selectioraample using one of the comm%(:jalk;aﬂable heat

sinks. \‘\

o™
1.9.9.3 Heat Sink Selection Example 00"

For preliminary heat sink sizing, the die-junction temperatureﬁessed as folles:
Tj=Ta+ T+ ©jc +6ng + 659 X Py 6§$\°

where: S

T is the die-junction temperature 9‘\'6

T, is the inlet cabinet ambient te ture

T, is the air temperature ris In the computer cabinet

Bjc is the junction-to-ca@“lhermal resistance

Bint is the adhese, erbce material thermal resistance

B5,is the he%ﬁ\k base-to-ambient thermal resistance

Pyis the ﬁ’er dissipated by the diee

During operation, the die-junction temperatureg ¢ghould be maintained less than tiaue specified in
Table4. The temperature of the air cooling the component greatly depends upon the ambient inlet air
temperature and the air temperature rise within the electronic cahmetlectronic cabinet inlet-air
temperature () may range from 30° to 40°Che air temperature rise within a cabing) (fiay be in the

range of 5° to 10°CThe thermal resistance of the thermal irsteef material ;) is typically about
1.5°C/W For example, assuming B, of 30°C, aT of 5°C, a CBGA packag@. = 0.1, and a typical peer
consumption (p) of 13.0W, the folloving expression fofl; is obtained:

Die-junction temperature: T; = 30°C + 5°C + (0.1°C/W + 1.5°C/W &gy x 13.0W

For this kample, &Bg,value of 3.7°C/W or less is required to maintain the die junction temperatuve belo
the maximum glue of Rble 4.

Though the die junction-to-ambient and the heat sink-to-ambient thermal resistances are a common
figure-of-merit used for comparing the thermal performance asfons microelectronic packaging
technologies, one shouldercise caution when only using this metric in determining thermal management
because no single parameter can adequately describe three-dimensionaiwh&aeffinal die-junction
operating temperature is not only a function of the componeekileermal resistanceubthe system-ieel

design and its operating conditions. In addition to the component& ponsumption, a number afdtors

affect the final operating die-junction temperature—airflooard population (local heat flux of adjacent
components), heat sinkfiefengy, heat sink attach, heat sink placementi+havel interconnect technology

system air temperature rise, altitude, etc.

Due to the complaty and the may variations of system-l@l boundary conditions for today's
microelectronic equipment, the combineéeefs of the heat transfer mechanisms (radiationvesiion,
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and conduction) mayavy widely For these reasons, we recommend using caguigeat transfer models
for the board, as well as systerwdedesigns.

1.10 Document Re vision Histor y

Table 19 pruides a reision history for this hardare specification.

Table 19. Document Re vision Histor y

Document Re vision Substantive Chang e(s) .
29
Rev 0 Initial release. \Qv
Rev 1 Removed CHKS, DX, HPR, TARTRY0, OSHD, SRWJ[0:1], ﬁ%m spec and added to
TEST signal group; corrected Tables 16 and 17 and r ive Notes.
4
Reformatted Table 16. éov
Added CI and WT to list of signals requiri QE pull-up resistors.
Updated power consumption speci% ns in Table 7.
Rev 1.1 Corrected Notes in Table Zlﬁﬁhble 15 for L1_TSTCLK, L2TSTCLK, BVSEL, and
L3VSEL. &
Added pullup/pull equirements for factory test signals to Section 1.9.7,
“Pull-Up/Pull- esistor Requirements”.
Rev 2 Changle‘d&inal core voltage to 1.6 V; 1.8 V core voltage still supported.

LJ?@& power consumption specifications in Table 7 and changed low power modes
ze, Nap, Sleep) to specify ‘Typical’ values.

Rev 3 }Q’ Revised Table 6 to clarify Cj, specifications.

Removed Table 6, “Thermal Sensor Specifications” and accompanying text; TAU is
non-functional on MPC7450.

Corrected Parameter names and Notes in Table 9.

Corrected Table 21 and Table 15 and added Notes 13 and 14.

Removed 25 MHz column from Table 16 and added 83 MHz column.

Changed all references to inverted HRESET from HRESET to -HRESET for clarity and
to be consistent with the MPC7450 RISC Microprocessor Family User's Manual.

Moved Table 11 (Table 13 in prior revisions) to Section 1.5.2.4, “L3 Bus AC
Specifications” because these specifications apply to all supported SRAM types, added
specification for tyc and all Notes.

Corrected Figure 23.

Removed Section 1.9.9, “MPX Outstanding Data Tenures (ODT)". This information is now
provided in an Application Note.
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Table 19. Document Re vision Histor y (contin ued)

Document Re vision Substantive Chang e(s)

Rev 4 Updated document template.

Changed “Full-on Mode” to “Full-Power Mode” and “Sleep - PLL disabled” to “Deep Sleep
Mode” in Table 7 to be consistent with User's Manual.

Removed specifcation for Doze mode power since this is not tested (see Table 7, Note 4).

Removed Deep Sleep Mode-Max power specification since this is not tested.

Revised Figure 23 and removed Table 23 (information is now mcluded@ilgure)

Revised format and content of Section 1.11, “Ordering Inform on

Removed rows for unsupported core frequencies from 'I"@A((.Q
ov

. . ‘\0

1.11 Ordering Inf ormation o°

Ordering information for the parts fully wered @s specification document is \pded in
Sectionl.11.1, “Rwrt Numbers FullyAddressed bg¥gs“Document. Section1.11.2, “Rut Numbers Not

Fully Addressed byhis Document lists the p mbers which do not fully conform to the specifications

of this documentThese special part %@ers require an additional document called a part humber

specification.
,‘e

1.11.1 Part Num@s Fully Addressed b y This Document

Table20 provides t torola part numbering nomenclature for the MPC7450. Note that tiduadi

part numbers ¢ pond to a maximum processor core frggienevailable frequencies, contact your

local Motorola sales €ite. In addition to the processor frequgrtbe part numbering scheme also includes

an application modifier which may specify special application conditions. Each part number also contains
a revision level code which refers to the die maskiseon number

Table 20. Part Numbering Nomenc lature

XPC 7450 RX nnn X X
Product Part Processor _— i .
Code Identifier Package Frequenc yl Application Modifier Revision Le vel
XPC? 7450 RX = CBGA 533 L: 1.6t01.8V+50mV E: 2.1; PVR = 8000 0201
600 0to 105°C
667
Notes:

1. Processor core frequencies supported by parts addressed by this specification only. Parts addressed by Part
Number Specifications may support other maximum core frequencies.

2. The X prefix in a Motorola part number designates a “Pilot Production Prototype” as defined by Motorola SOP
3-13. These are from a limited production volume of prototypes manufactured, tested, and Q.A. inspected on a
qualified technology to simulate normal production. 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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1.11.2 Part Number s Not Full y Addressed b y This Document

Parts with application modifiers orwigion levels not fully addressed in this specification document are
described in separate part number specifications which supplement and supersede this document; see

Table 21.
Table 21. Part Number s with Separate Documentation
. . . Document Or der Number of
Part Number Series Operating Conditions Applicab le Specification
XPC7450RXnnnLD 1.8V 50 mV, 0 to 105°C MPC7450RX S/D
XPC7450RXnnnQx 1.9V 50 mV, 0 to 65°C MPC74a XPNS/D
XPC7450RXnnnPD 1.9V +50 mV, 0 to 65°C WE)RXPDPNS/D
2
Note: For other differences, see applicable specifications. ‘\0\’
. \C
1.11.3 Part Marking 9&
Parts are markd as thexample shan in Figure %3,6
P
.‘ MOTOROLA
60 XPC7450
6\“ RX600LE
(@) MMMMMM
>$ ATWLYYWWA
7450
Notes: BGA

MMMMMM is the 6-digit mask number.
ATWLYYWWA is the traceability code.
CCCCC is the country of assembly. This space is left blank if parts are assembled in the United States.

Figure 27. Part Marking f or BGA De vice
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USA/EUROPE/LOCATIONS NOT LISTED:

Motorola Literature Distribution;
P.O. Box 5405, Denver, Colorado 80217
1-303-675-2140 or 1-800-441-2447

JAPAN:

Motorola Japan Ltd.; SPS, Technical Information Center,
3-20-1, Minami-Azabu Minato-ku, Tokyo 106-8573 Japan

3-3440- 2
81-3-3440-3569 \‘;

ASIA/PACIFIC: 9
Information in this document is provided solely to stem and software

Motorola Semiconductors H.K. Ltd.; Silicon Harbour . ! A
implementers to use . There are no express Qr ed copyright licenses granted

Centre, 2 Dai King Street, Tai Po Industrial Estate, @
e

Tai Po, N.T., Hong Kong hereunder to design or fabricate any in circuits or integrated circuits based

852-26668334 on the information in this docume;
TECHNICAL INFORMATION CENTER: Motorola reserves the righi@e changes without further notice to any products
herein. Motorola mak arranty, representation or guarantee regarding the

1-800-521-6274 N . .
suitability of its gro¥gets for any particular purpose, nor does Motorola assume any

HOME PAGE: liability ari t of the application or use of any product or circuit, and specifically

ny and all liability, including without limitation consequential or incidental

http://www.motorola.com/semiconductors

ges. “Typical” parameters which may be provided in Motorola data sheets
DOCUMENT COMMENTS:

FAX (512) 933-2625, performance may vary over time. All operating parameters, including “Typicals”
Attn: RISC Applications Engineering “eo must be validated for each customer application by customer’s technical experts.

Motorola does not convey any license under its patent rights nor the rights of

* Q and/or specifications can and do vary in different applications and actual

others. Motorola products are not designed, intended, or authorized for use as
components in systems intended for surgical implant into the body, or other
applications intended to support or sustain life, or for any other application in which
the failure of the Motorola product could create a situation where personal injury or
death may occur. Should Buyer purchase or use Motorola products for any such
unintended or unauthorized application, Buyer shall indemnify and hold Motorola
and its officers, employees, subsidiaries, affiliates, and distributors harmless
against all claims, costs, damages, and expenses, and reasonable attorney fees
arising out of, directly or indirectly, any claim of personal injury or death associated
with such unintended or unauthorized use, even if such claim alleges that Motorola
was negligent regarding the design or manufacture of the part.
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Motorola and the Stylized M Logo are registered in the U.S. Patent and Trademark
Office. digital dna is a trademark of Motorola, Inc. All other product or service
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