Features

12.4[SPECint95,[8.4[SPECfp95[at[266 MHzTSPC750A)With1 MBI 2@t [A33MHz0
11.5[$PECint95,6.9[3PECfp95[@&t[266 MHz(TSPC740A)
488MIPS[at266MHz
SelectableBus[Clock{[11[CPUBusMDividersWip foBx)
Ppypicald.2W@t200MIHz, [Full@perating[Conditions
Nap,[Doze@nd$leepModesiorPower[$avings
Superscalar(BhstructionsiperClock[Cycle)
4-GBytelDirect[Addressing[Range
64-bitDataland32-bit(AddressBushterface
32[KBhstructionf@andDatalCache
SixhdependentExecutionWnitslandTwoRegisterFiles
Write-back@ndWrite-through[@Operations
finhaxF266MHz

fousMax=[B3.3MHz
Compatible[CMOSIhputTTLDutput

Description

Thel[TSPC750A@ANdTSPC740Anicroprocessor{afterihamed[T50A/740A)@relow-
powerlimplementations(oflthePowerPC[Reduced(Instruction[SetlComputer(RISC)
architecture.
ThelT50A/740Anicroprocessors’[designs@relSuperscalar,[¢apableoflissuingfhree
instructions[perlglockigyclelihto[Sixihdependentléxecution[nits.

Thel[T40A/750Almicroprocessorsilise(@(2.6/3.3VICMOSI[processiechnologyland
maintainfullihterface[Gompatibilitywith(TTL [devices.
TheZ50A/740Aprovidedour(Softwareldontrollablepower-savingimodes@ndlafhermal
assistldnitimanagement.[
The[T50A/740Amicroprocessorsihavelseparate[32Kyte,[physically-addressed
instructionfandldataléaches[anddifferfonlylinfhatfhe[750Afeaturesaldedicated2
cachelihterfaceWwithl2[0n-chipiags.

Both[@re[Software@ndbus-compatible Wviththe PowerPCB03™ And PowerPCB604™
families,@nd[arefullylJTAG[Gompliant.

TheTSPC740Alicroprocessorlispin[compatibleWwiththeT SPC603efamily.

G suffix GS suffix
CBGA255 and CBGA360 CI-CBGA255 and CI-CBGA360
Ceramic Ball Grid Array
with Solder Column Interposer (SCI)

Ceramic Ball Grid Array

ATMEL

Y (F)

PowerPCL
750A/740ARISCL
Microprocessorl]
Family[PID8t-
750A/740A0
Specification

TSPC750A/740A
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Screening

ATMEL

This[productlisimanufacturedihfullldompliance With:
e CBGAMpscreeningsbasedipon[ATMEL-Grenoblelstandards

e Fullimilitaryfemperatureange[(TcZF[E55°C,+125°C)
Industrialfemperaturelfangel(TcZE40°C,#110°C)

e CI-CGANersionsoflTSPC740A@ANdTSPC750A[planned)

SimplifiedBlock[

Diagram

ThelTSPC750AIls{argetedforlowpowersystems[andSupportsihefollowingpower
managementfeatures3—[doze,[hap,$leep,dndldynamic[power[ianagement.[The
TSPC750Al¢onsistslof[alprocessoricoreland@nlihternall2[Tagléombinedwith[aldedi-
cated[l2[¢achelihterface[@nd@BOxDus.

Figure.OTSPC750AMBlockDiagram
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Rename | Rename
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A
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32K DCache L2Tags BIU - 60x BIU
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s | SP C750A/740A

General[Parameters Thelgenerallparametersfifhe[750A/740A[@rehefollowing:

Technology 0.29IMmIICMOS, [five-layermetal

Die(Size 7.56[MmXB.79Mm{67Mm?)

Transistor[Count 6.35Mmilliond

Logic[Design Fully-static

Packages(ll2 740A:[Burfacelmount255¢ceramicballlgridarray{{CBGA)@nddolumnlinterposeri¢ceramiclgrid

array[CIl-CGAMWithoutMl2interface

750A:[Burfacelmount[360[¢ceramicballlgridlarray{{CBGA)@nddolumnlinterposeri¢eramiclgrid
array[CIl-CGAMWith[L2[ihterface

Core[Power[Supply 2.6VZI00ImV
I/OPowerBupply 3.3VEB%Vpe

Features Exceptl2[¢achelinterface(fhatlismotSupportedByfhePowerPCersion,fhelhajorfea-
tureslimplementedlihfhe[PowerPC[750A@rchitecturelarelasollows:

Level2[(L2)[Cachelinterfaced e

(notlimplementedon .
TSPC740A) .
BranchProcessingWnit .
DispatchWnit .
Load/Storenit .

2128A-HIREL-01/02

Internall2[@acheléontrollerlanddK-entryfags;@xternalldatal3RAMs
256K,312K,Aand1-Mbyte2-way[Setl@ssociativell2[¢achelSupport
Copy-backiariwrite-throughldatal@dache[{on@lpageDasis, [or{for@llIl2)
64-byte(256K/512K)[@nd[128-bytel(1-Mbyte)Sectored(line(Size

Supportsflow-through({reg-buf)8ynchronousburstfSRAMSs, pipelined{reg-reg)d
synchronousbursti3RAMSs,[andpipelined{reg-reg)late-write[Synchronousburst
SRAMs

Core-to-L2[frequencydivisorsofi=1,=1.5,52,F2.5,[@and=F3[Supported

Fourlihstructions(fetchedperdlock
Onelbranchiprocessedperidyclel{plusfesolving28Speculations)
Uplib[SpeculativeStreamlin[éxecution,1[AdditionalSpeculativelStream[ih{fetch
512-entryranchiistoryiable (BHT){ordynamiclprediction

64-entry,[4-way[Set@ssociativedranchiargetlihstructionldache(BTIC)Ibinimize
branchldelay(Slots

Fulllbardwareldetectiondfldependencies({resolvedlinfhel@éxecutionlinits)

Dispatchliwolihstructionsib(sSixlihdependentdnits((system,Branch, lbad/store, fixed-
pointlnit[,fixed-pointWnit(2,dr{floating-point)

Serialization[dontrol[{predispatch,[postdispatch,@xecution(Serialization)

OneldyclellbadlorStoreldachelaccessl(byte,half-word, Wword,[double-word)
Effective@ddressigeneration

Hitsinderisses{oneldutstandinglrniss)
Single-cyclelhisaligned(accessithinldoubleWwordBoundary
Alignment,Zerolpadding,Signlextend{orlintegerfegister(ile
Floating-pointlihternalformat@onversion[{alignment, ormalization)
Sequencingforibad/storemultiplesand(stringoperations

Storelgathering

Cacheland(TLBlihstructions

ATMEL ;



Fixed-pointnits

Businhterface

Decode

Floating-pointWnit

Systemnit

CachelStructure

MemoryManagementnit

ATMEL

Big-[@ndlittle-endianbyte[@ddressingSupported
Misalignedittle-endian{Supportihhardware

Fixed-pointinit[FXU1)-multiply,[divide, [Shift, [fotate,[Arithmetic, dbgical
Fixed-pointlunitR2[FXU2)-shift,[fotate, @rithmetic, lbgical
Single-cycle@rithmetic, Shift, [fotate, lbgical
Multiplyfanddivide[Support{multi-cycle)

Early@utultiply

Compatiblewith[B0x[processorlihterface
32-bitladdressbus
64-bitl[databus]

Bus-to-corelfrequencymultipliers6f3x,[3.5x,[4x,[4.5x,5x,5.5x,6x,6.5x,7x,7.5x,0
8x[Supported

Register(filelaccess
Forwarding(dontrol
Partiallihstructionldecode

SupportforIEEE-754[Standard(Single-[and(double-precisionfloating-point@rithmetic
3ldyclellatency,1dyclefhroughput,Single-precisionimultiply-add
3ldyclelatency,dyclefhroughput,double-precision@add
4[gyclelatency,2[@yclefhroughput,[double-precisionfultiply-add
Hardware[Supportforidivide

HardwareSupportforldenormalizedhumbers

Timeldeterministicihon-IEEEmode

Executes[CRbgicallihstructions@ndiniscellaneous8ystemlihstructions
Speciallfegisterfransferlinstructions

32K, [32-bytelline,[B-way(Setl@ssociativelinstructionldache
32K,32-bytelline,B-way[Set@ssociativeldataldache
Single-cyclel@achelaccess

Pseudo-LRUIlfeplacement
Copy-backioriwrite-throughldataldache{on@lpagelperipagedasis)
Supports@liPowerPClmemoryldoherencyinodes
Non-blockinglihstruction@nd(dataldachel{oneldutstandingmissinderhits)
NoSnoopingoflinstructionéache

128[eéntry,2-waylSetlassociativelihstructionTLB
128(entry,[2-way(Setl@ssociativeldataTLB
Hardware(feloadfor(TLBs

4fihstructionBATs@nd[4[dataBATs
VirtualmemoryBupportforDip o Hhexabytes([2°?) BfNirtualemory
ReallhemorySupportforDipioagigabytes(2%?) @fphysicalhemory

4 TSPC750A/740A m——————
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Testability

IntegratedPowerl]
Management

Integrated(Thermal
Management[AssistWnit

Reliabilityland[$erviceability
PinfAssignments

TSPC740A[Package

2128A-HIREL-01/02

e LSSDIScanldesign
* JTAGlhterface

¢ Low-power[2.6/3.3VIdesign
e ThreelStatic[power(Savingiodes:[doze,hap,[andSleep
¢ Automaticldynamic[powerfeductionivhenlihternalfunctionalnits(arelidle

¢ On-chiplthermallSensor@nd¢ontrollbgic
¢ ThermallManagement(nterruptforSoftwarefegulationofjunctionfemperature.

e ParityléheckinglonBOx@ndIL2[dacheDuses

Thepinoutloflthe[TSPC740A,255[CBGARNdICI-CGApackages(@siviewedfromithefop
surface.

ATMEL ;



Figure2.IRPinout@f(TSPC740A,[CBGAANdICI-CGAPackagesasViewedfromhe[ToplSurface

Not to scale

TSPC750A[Package
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ATMEL
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Thepinout[oflthe[TSPC750A,360[CBGARNIICI-CGApackages@siliewedfromithefop
surface.

6 TSPC750A/740A m——————
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Figurel3.0RPinoutdf(TSPC750A,[CBGAANd[CI-BGAPackages(asViewedfromiheTop[Surface
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Table.IIPinoutistingforfhe T SPC740A,255[CBGARNAICI-CGAPackages

Pinoutllistings

Signalame PinMNumber Active I/1O

A[0-31] C16,[E4,D13,[F2,D14,G1,D15,E2,[D16,[D4,E13,[G2,[E15,H1,E16,H2,0 High I/1O
F13,031,[F14,032,[F15,H3,[F16,[F4,[G13,K1,[G15,K2,[H16,M1,0J15,[P1

AACK L2 Low Input

ABB K4 Low 110

AP[0-3] C1,[B4,B3,[B2 High I/O

ARTRY Ja Low o]

ATMEL 7
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Table.MPinoutMlistingforfhe M SPC740A,255[CBGARNIICI-CGAPackages[{Continued)

ATMEL

Signallame PinMumber Active Ie]
AVDD A10 - -
BG L1 Low Input
BR B6 Low Output
Cl El Low Output
CKSTP_IN D8 Low Input
CKSTP_OUT AB Low Output
CLK_OUT D7 - Output
DBB Ji4 Low 110
DBG N1 Low Input
DBDIS H15 Low Input
DBWO G4 Low Input
DH[0-31] P14,T16,[R15,T15,[R13,[R12,[P11,MN11,[R11,T12,T11,[R10,[P9,N9,0 High /0
T10,[R9,[T9,[P8,1N8,[R8,[T8,MN7,[R7,[T7,[P6,IN6,[R6,T6, [R5, IN5,(T5,[T4
DL[0-31] K13,[K15,[K16,016,015,M13, 0114, M16,M15,M13,1N16,N15, 13, M14,0 High /0
P16,[P15,[R16,[R14,T14,N10,P13,IN12,[T13,[3,IN3, N4, [R3,[T1,(T2,0]
P4,T3,R4
DP[0-7] M2,03, 2,14, [R1, P2, 4, [R2 High /0
DRTRY G16 Low Input
GBL F1 Low 110
GND C5,[T12,[E3,[E6,[E8,[E9,[E11,[E14,[F5,F7,F10,[F12,[66, 68,69, G11,0 - -
H5, 7,510, [B12,[35,007,010,012, K6, K8, K9, [K11,I5,17,110,M12, 3,0
M6,08,[M9,[M11,[M14,[P5,[P12
HRESET A7 Low Input
INT B15 Low Input
L1_TSTCLK® D11 High Input
L2_TSTCLK® D12 High Input
LSSD_MODE® B10 Low Input
MCP C13 Low Input
NC{No-Connect) | B7,[B8,T3,T6,T8, 5,6, 4,016,A4,A5,A2,A3,B1,B5 - -
OVDD C7,[E5,[E7,[E10,[F12,[G3,65,[G12,G14, K3, K5, K12, [K14,M5,[M7,M10,0 - -
M12,[P7,[P10
PLL_CFG[0-3] A8,[B9,[A9, D9 High Input
QACK D3 Low Input
QREQ J3 Low Output
RSRV D1 Low Output
SMI Al6 Low Input
SRESET B14 Low Input
SYSCLK c9 - Input
8 TSP C 750 A7 40 /2 s ——
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Table.MPinoutMlistingforfhe M SPC740A,255[CBGARNIICI-CGAPackages[{Continued)

Signallame PinMumber Active Ie]
TA H14 Low Input
TBEN Cc2 High Input
TBST Al4 Low 110
TCK Cl1 High Input
TDI Al1l High Input
TDO Al12 High Output
TEA H13 Low Input
TLBISYNC c4 Low Input
TMS B11 High Input
TRST C10 Low Input
TS J13 Low 110
TSIZ[0-2] A13,[D10,B12 High Output
TT[0-4] B13,[A15,B16,[C14,[C15 High 110
WT D2 Low Output
VDD[2 F6,[F8,[F9,[F11,[G7,[G10,H6,H8,H9,M11,06,038,039,0011,K7,[K10,16,0 - -
L8,m9,m11
VOLTDET3 F3 High Output

Notes: 1. TheselarelestiSignalsibriactoryiseldnly@ndhustBbelpulledipfoVypHormormalihachineldperation.

2. OVpplihputsSupplypoweribiheT/Oldrivers@ndVpplihputsSupplypoweribihelprocessorcore.

3. Internallyied[@o[GND[indhe[TSPC740ACBGApackageolindicate HodhebowersupplyIhatf@dow-voltageprocessorlis

present.[This[Signallshot@powerSupplylihput.

Table2.[Pinoutlistingforfhe MSPC750A,360[CBGARNIICI-CGA[Packages

SignalMame PinMlumber Active IO
A[0-31] Al13,[D2,[H11,[C1,B13,[F2,[C13,[E5,[D13,[G7,[F12,[G3,[G6,H2,[E2,[IL3,00 High I/0
G5,[14,[G4,034,H7,[E1,[G2,F3,007,M3,H3,0J2,[36,K3,[K2,1.2
AACK N3 Low Input
ABB L7 Low 110
AP[0-3] C4,[T5,[T6,[T7 High /0
ARTRY L6 Low 110
AVDD A8 - -
BG H1 Low Input
BR E7 Low Output
CKSTP_OUT D7 High Output
Cl c2 Low Output
CKSTP_IN B8 High Input
CLKOUT E3 - Output
DBB K5 Low 110

2128A-HIREL-01/02
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Table2.[Pinoutlistingforihe M SPC750A,[360[CBGARANIICI-CGAPackages[{Continued)

ATMEL

Signallame PinMumber Active Ie]
DBDIS Gl Low Input
DBG K1 Low Input
DBWO D1 Low Input
DH[0-31] W12,[W11,¥11,T9,[W10,W9,W10,MM11,9, P8, [W7,P9,[W9,[R10,W6,0 High 110
V7,0V6,[U8,v9,T7,7,R7,[6,[W5,[L5,[W4,[P7,V5,[V4,[W3,[W4, [R5
DL[0-31] M6, [P3,[N4,[N5,[R3,M7,[T2,IN6,[W2,N7,[P11,[V13, W12, P12,T13,[W13,0 High 110
U13,0v10,[W8,T11,[W11,¥12,¥8,[T1,P1,V1,[W1, N1, [R2,[V3,[3,[W2
DP[0-7] L1,[P2,M2,V2,M1, N2, (T3, [R1 High 110
DRTRY H6 Low Input
GBL B1 Low 110
GND D10,D14,D16,D4,D6,[E12,[ES,F4,F6,F10,F14,F16,G9, 11, H5,H8,0 - -
H10,[H12,[/15,09,011, K4, K6, K8, [K10,[K12,[K14,[K16,19,M11,M5,M8,0
M10,M12,M15,IN9, 11, (P4, [P6,[P10,[P14,[P16,[R8,[R12,T4,T6,(T10,0
T14,T16
HRESET B6 Low Input
INT C11 Low Input
L1_TSTCLK® F8 High Input
L2ADDR[0-16] L17,M18,019,M19,[K18,K17,[K15,0019,018,[117,[16,[#18,[#17,014,0 High Output
J13,H19,[G18
L2AVDD L13 - -
L2CE P17 Low Output
L2CLKOUTA N15 Low Output
L2CLKOUTB L16 Low Output
L2DATA[0-63] U14,[R13,W14,W15,v15,W15,[W16,V16,W17,V17,[017,[W18,[V18,0 High 110
U18,v19,1U19,[T18,[T17,1R19,[R18,[R17,[R15,[P19,[P18,[P13,IN14,IN13,00
N19,N17,M17,M13,(M18,[H13,[519,[G16,G15,G14,G13,[F19,F18,0
F13,[F19,[F18,[E17,[E15,D19,D18,D17,C18,[C17,B19,[B18,B17,[A18,0
Al17,[A16,[B16,C16,[A14,[A15,[C15,B14,C14,[E13
L2DP[0-7] V14,16,T19,118,H14,[F17,[C19,[B15 High 110
L20VDD D15,[E14,[E16,[H16,0015,0115,M16,[P15,[R14,[R16,T15,[F15 - -
L2SYNC_IN L14 High Input
L2SYNC_OUT M14 High Output
L2_TSTCLK® F7 High Input
L2WE N16 Low( Output
L2z7 G17 High Output
LSSD_MODE® F9 Low Input
MCP B11 Low Input
NC{No-Connect) B3,[B4,B5,[A19,[WV19,[W1,[K9,K11® K19®) - -
OoVDD D5,D8,D12,[E4,[E6,[E9,[E11,[F5,[H4,05,05, M4, IP5,[R4,[R6,[R9,[R11,0 - -
75,018,112
10 TSPC750A/740A m——————
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Table2.[Pinoutlistingforihe M SPC750A,[360[CBGARANIICI-CGAPackages[{Continued)

Signallame PinMumber Active Ie]
PLL_CFG[0-3] A4,A5,[6,A7 High Input
QACK B2 Low Input
QREQ J3 Low Output
RSRV D3 Low Output
SMI Al2 Low Input
SRESET E10 Low Input
SYSCLK H9 - Input
TA F1 Low Input
TBEN A2 High Input
TBST Al1 Low 110
TCK B10 High Input
TDI B7 High Input
TDO D9 High Output
TEA J1 Low Input
TLBISYNC A3 Low Input
TMS C8 High Input
TRST A10 Low Input
TS K7 Low o]
TSIZ[0-2] A9,B9,[T9 High Output
TT[0-4] C10,D11,B12,[C12,[F11 High I/1O
WT c3 Low Output
VDDI(2) G8,[610,[612,038,(310,0J12,M8,M10,M12,N8,0N10,N12 - -
VOLTDETI(3) K13 High Output

Notes: 1. TheselarelfestiSignalsibriactoryiseldnly@ndhustbelpulledipfo@VypHormormalihachineldperation.

2. OVpplhputsSupplypoweribihelfOldriversandVpihputsSupplypoweribihelprocessorcore.
3. InternallyfiedfbM20VDDIlhkhe[TSPC750Apackages/ATMEL-Grenoblefblihdicate thelpowerlpresentatihell2[dachelihter-

face.This[Signallismot@powerSupplyihput.[Caution:fhisisdifferentfromiheMTSPC740Apackages.
4. Theselpins(arefeservedioripotentialfuturelise@s@dditionalll2[@ddresspins.

2128A-HIREL-01/02
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SignallDescription

Figureld.0TSPC750AMicroprocessoriJignallGroups

L2Vpp  Not supported in the TSPC740A
L2AVpp
BR L 17 L2ADDR 1620 ‘
ADDRESS BG 1 64|« L2DATA 063 ’ L2 CACHE
ARBITRATION ABB L o L2DP 0+7 ADDRESS/
< DATA
ADDRESS TS . [2CE
START 1 — )
1 L2WE L2 CACHE
A[0-31] - X L2CLK+OUT A+B CLOCK/CONTROL
ADDRESS . L2SYNC_OUT
AP[0-3]
BUs | < 4 L2SYNC IN
1 L1277
TT[0-4] 5 . e
TBST X L SMI
TS12[0-2] 2 . P g\lgg;TRUPTS
GBL 1 SRESET
TRANSFER WT 1 "HRESET
ATTRIBUTE — 1 1 —
Cl 1 L CKSTP_IN
1 CKSTP_OUT
TSPC750A
1 RSRV
1 TBEN PROCESSOR
1 TLBISYNC STATUS
AACK 1 OREQ CONTROL
ADDRESS pr— —
TERMINATION ARTRY 1 1 QACK
DBG 1 1 SYSCLK,
DATA DBWO ) 4 PLL CFG 0+3 CLOCK
ARBITRATION DBB L 1 CLK_OUT CONTROL
D 0+63
DATA DP 0+7 o4 JTAG:COP TEST INTERFACE
TRANSFER | < - 8 5[« -
DBDIS 1 3 Factory Test
DATA Ia
TERMINATION DRTRY
TEA
| I
Vop Vpp(© AVpp
12 TSP C 750 A7 40 /A s —
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Sco pe Thisldrawingldescribesihel$pecificllequirementsorihemicroprocessord SPC750A,lh
complianceWwith[ATMEL-GrenoblelStandard[Screening.

App licableld 1. MIL-STD-883:[Testlhethodslandlprocedureslforlelectronics.
Documents 2. MIL-PRF-38535@ppendix[A:[General8pecificationsformicrocircuits.

Requirements

General ThelmicrocircuitsfarelinfaccordanceWithfhe@pplicablel[documentsland@s[$pecified

herein.

Designfand[Construction

TerminallConnections Depending@nihelpackage,fheferminalidonnectionsShallbelis[Shownlih[Tabled,Table

2[andFigure(d.

AbsoluteMaximum

Rating

Table[3.MAbsoluteMaximumRatings
Characteristic Symbol Value Unit
CorelSBupplyVoltage Voo -0.3[{bR2.75[4) \%
PLLSupplyWoltage AVpp -0.3[{b2.75[(4) \%
L2[DLLSupplyVoltage L2AVp -0.3[{b2.75[(4) \%
60xBusBupplyVoltage OVpp -0.3[b[3.6[(3.5) \%
L2Bus[SupplyVoltage L20Vpp -0.3[b[3.6[(3.5) \%
InputiVoltage Vin -0.3[[3.6[(2) \%
Storage[Temperature[Range Tste -55[fo[150 °C

Notes: 1. Functionall@ndiesteddperatingldonditions(@relgivenihTable4.[Absolutelhaximumratingsare(Stressiratingsionly,[@ndfunc-
tionalloperation[atihemaximumslis[hot[guaranteed.[Btressesbeyondihoselistedmay[affect[tlevice feliability[or[cause

permanentldamageotheldevice.

aprwn
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Caution: [V husthotléxceed OV DyorefhanD.3V@t@Enyimelincludingduring[power-on[feset.
Caution:[OVpphusthot@xceedVyp/AVppbyorefhanl.2V@atlany fimelhcludingduringpower-on[ieset.
Caution:[Vpp/AVpphustbotiéxceed OV, byMorefhan0.4V@atlanyfimelhcludingduringpower-onlieset.
Caution: [V [hayldvershoot/undershootliblavoltageandfor@aaximumduration[asShownih[Figure[5.

13
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FigureB8hows[thelallowablendershootlandldvershootVoltagelonfheTSPC750Aland

TSPCZ40A.

Figure®.IDvershoot/UndershootVoltage
4V - - - - - - - - - -

(L2) OVpp + 5%

(L2) OVpp - -

ViL
Gnd

Not to exceed 10%

V—

of tsyscLk

Recommended(]

Operating[Conditions

Tableld.MRecommended[@peratinglConditions
Characteristic Symbol Value Unit
CorelSupplyVoltage Vop 2.5[0bR2.7 \%
PLLSupplyWoltage AVpp 2.5[0bR2.7 \%
L2DLLSBupplyVoltage L2AVpp 2.50b[2.7 \%
60xBusBupplyVoltage OVpp 3.135[b[3.465 \%
L2BusSupplyVoltage L20Vpp 3.135[b[3.465 \Y
InputVoltage VN GNDb[DVp, \%
JunctionTemperature T -55[b#125 °C

Note: 1. Theselarefhelfecommended@ndiestedldperatingleonditions.Properldeviceldperationoutsideldfiheseltonditionsishot

guaranteed.
14 TSP CT50A/ 740 A e ——
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ThermallCharacteristics

Table[®.[PackagelThermallCharacteristics

Characteristic Symbol Value Rating
CBGARANdICI-CGAlpackages(thermallfesistance, junction-to-casefhermallfesistanced o

- 6;c 0.03 C/w
(typical)
CBGAIpackagelfhermallfesistance,dielfjunction-to-leadfhermallfesistance{typical) 05 3.8 °CIW
CI-CGAlpackagelihermallfesistance,[diefjunction-to-leadfhermallfesistance[{typical) ©;5 4 °CIW

Thelboard[designerl¢anl¢hoosebetween$everaldypesloflheatSinksioplaceldnihe
TSPC750A.[TherelarelSeverallecommercially-availableheatSinks{orfhe[TSPC750A
providedby(hefollowinghlendors:

Forltheleéxposed-dielpackagingfechnology,[Shown[in[Table,fhelintrinsicléonduction
thermallresistancelpaths[arefasibllows:

e Theldieljunction-to-casel({orfbp-of-dieforléxposedSilicon) fthermallfesistance

e Theldieljunction-to-ballithermallfesistance

FigureBldepictsthelprimaryheatfransfer[pathfor@lpackagewith[@n[attachedheat[Sink
mounted(blalprinted-circuitiboard.

Heatl[generated[on(fheActivelsideloflthel¢hiplis(¢onductedfhroughlfhelSilicon,{hen
throughltheheatSink@Attachlinaterial[{orfhermallinterfaceinaterial),[and[finallyfofhe
heatSinklwherelitlis[femovedbyforced-airldonvection.[]

SincelthelSiliconfhermallesistancelis[quite[Small, for@ffirst-order@nalysis,fthefempera-
tureldroplinffhelSiliconinaybeeglected.[Thus,fhelheatSink[Attachinateriallandihe
heat(Sink[@onduction/convectivefhermaldesistances[arefheldominantierms.

Figure®.IC4PackageWith(Heat[SinkMountediblaPrinted-CircuitBoard

ExternalResistance

A

\

Radiation Convection

Heat Sink ——»
«— Thermallnterface Material

InternalResistance

-«——— Die/Package
-«— Die Junction

-«—— Package/Leads

\

/

Printed £ Circuit Board—>

Radiation Convection

ExternalResistance

ThermallManagement[]

Assistance

2128A-HIREL-01/02

(Note the internal versus external package resistance)

TheTSPC750Alhcorporatesialthermaliimanagementassistiinitl{TAU)[c¢omposed[of(a
thermal$ensor,[digital-to-analogl¢onverter,[comparator,¢ontrollbgic,[@andldedicated
special-purposelfegisters[{SPRs).[$pecifications(for(thefhermallsensor(portion[ofihe
TAUGrefoundlin[Table®.Morelihformationlontheiseldffhisfeaturelis[givenlinthe
MPC750AMRISCMicroprocessorWser’sfhanual.

ATMEL s



ATMEL

Tablel®.[Thermal$ensor$pecifications
VppERAVFM2AV ) ZF 2.6V E D00V, OV pF L 20V FB.3RB%V g, [GNDEDV e, DET;EEF125°C

Num Characteristic Min Max Unit Notes

1 Temperature[Range 0 127 °C 1

2 Comparator(SettlingTime 20 - Us 2

3 Resolution 4 - °C 3
Notes: 1. Thel@emperaturelisfhejunctionemperaturelofltheldie.(Thehermallassistluinit'sMawloutputldoesihotlihdicatean[absolute

temperature, butfttnustbelinterpretedbySoftware folderivefhelabsolutefunctiond@emperature.Forlihformation[aboutihe
usel@nd[¢alibration[offhelTAU,Seelthe[Motorolal@pplicationhote[AN1800/DprogrammingihelfhermalAssistWnitlinthe
MPC750AMicroprocessor.[This[SpecificationfeflectsthefemperatureSpanSupportedByldesign.
2. Theltomparator($ettlingllimeValuelmust[beltonvertedlintothe ChumberfoffCPUCElocksihattheedIolbeDwrittenlintolthe
THRM3EPR.
3. GuaranteedDyldesignlandi@haracterization.

ThermalManagement]

Information

This3ection[provideslthermallmanagementlihformationfortheld¢eramicballlgridarray
(CBGA)packageforlair-cooled@pplications.[Properihermalldontrolldesignlisprimarily
dependentliponhelsystem-levelldesigntheheats$ink,@irflowlandhermallinterface
material.[ToMeducedheldie-junction@emperature,heatSinksay belattachedfofhe
packagelBy(Severalethods-adhesive,[Springldlipioholeslihiheprinted(@ircuitiboardor
package,[@ndmounting(Glip[andScrew@ssembly;SeelFigure(.This[SpringforceShould
notléxceed®.5[pounds(of(force.

Figure(7.MPackagelExploded[Cross-Sectional Viewwith[$everalHeatSink[Options
) CBGAPackage
Heat Sink

e aininin

Heat Sink

SO 0

Adhesive ————

or
Thermal Interface Material ‘

QOOOO"
HT = B

Printed * Circuit Board Option

>

Ultimately, fhefinalSelectiondf@n@ppropriateeatSink[dependsionhanyfactors,Such

ashermallperformance@tlalgivenlairivelocity,$patialyolume,fnass,@ttachment

method,[@ssembly,[@ndGost.[]

16 TSPC750A/740A m——————
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Adhesives@ndThermall FigureB.0ThermalPerformance0fi$electThermallhterface Material
Interface@aterials 2 —@— Silicone Sheet (0.006 inch)
—+— Bare Joint -
L —+&— Floroether Oil Sheet (0.007 inch)
o—.| —— Grapr:]ite/%il Sheet (0.005 inch
- — —— Synthetic Grease T
] \* T
= \ \\ —
2 15 —
A
c
g/ i \ I
8 i \ 7
% [ \
é) al B — |
o —
p— = I —
< —
£ r I
()
2 L i
5L ] ]
S 05
& r \K
: — | . 7
0
0 10 20 30 40 50 60 70 80
Contact Pressure (psi)

Althermallinterfaceateriallis[fecommended(atfhe[packagelid-to-heatlSinklihterface[fo
minimize(the{hermalld¢ontactesistance.[ForfhoselapplicationsihereltheheatlSink[is
attacheddy[$pringclip[iechanism,[Figure@Bshowsihelfhermallperformanceloflthree
thin-sheetfhermal-interface[aterials[{silicone,[graphite/oil,floroetherloil),[abarelbint,
andafjbintiwithfhermallgreasel@s[@afunctionloflé¢ontactlpressure.lAs[Shown,fhelperfor-
manceloflthesefhermallinterfacelinaterialslimprovesiwithlincreasingldontact[pressure.
TheluseloflthermallgreaselSignificantlyfeduces(ihelihterfacefhermallfesistance.Thatls,
theDare[jointidesultsih@fhermallfesistance@pproximatelyfimesigreaterfhanihelher-
mallgrease(bint.O

HeatSinks@relattachedibhepackagebyfheansofaSpringGlipfoholeslihfheprinted-
circuitiboard{seelFigurelT).[This3pringdorceshouldotléxceed®.5poundsofforce.
Therefore,fhel8yntheticlgreaseloffersiheestihermallperformance,consideringfhe
lowlihterfacelpressure.

Theboardldesignerldanl¢choosebetweenSeverallypeslofifhermallinterface.[MeatlSink
adhesivelnaterialsiShouldbeSelectedasedliponhighldonductivity, yet[Addequate
mechanicallStrengthfbeetl@quipmentiShock/vibrationMequirements.

ATMEL v
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Heat[Sink[Selection[Example

ATMEL

Forlpreliminarytheat(sink(3izing,heldie-junctionemperaturel¢canbelexpressedlas

follows:

T BT, T 308 30,58, 5P,

Where:

Tjistheldie-junctionlfemperaturel]
T, O5helihletl@abinetl@ambientemperature
T, [is{helairfemperaturelfiseWithinfhe@omputer(dabinet

8,c[5the(junction-to-caselthermallesistance

0,,isheladhesivelorlihterfaceaterialfthermallfesistance

0, [ifhelheatSinkbase-to-ambienthermallfesistance

P4ishelpowerldissipatedbyltheldevice

Duringloperation(theldie-junctionfemperaturesi(T;)[Shouldbeliaintainedless[thanlthe
valuel8pecifiedlih(Table4.[Thedemperatureldfihelairldoolinghel@domponentigreatly
dependsliponithe@ambientlihlet@irfemperature@ndhe@irfemperaturefiselvithinthe
electronicldabinet.[An(electronic[@abinetlihlet-airfemperature{T ) hayange from30{o
40°C.[ThelairemperaturelfiseWithin[al¢abinet{T,) MhaybelinfheHangeof(5{o10°C.
Thelihermallfesistance[ofihefhermallhterfaceaterial{B;,,) (sdypically@bout1°C/W.
Assuming(a[T,[0f(30°C, (AT, [0f(3°C,[A[CBGApackage 8, = 2.2,[and[alpowerlconsump-
tion[(P,)[0f(4.5Watts, thefollowing(@xpression[for(T;is0btained:

Die-junctionfemperature:[T;FE0°CHB3°CH#[(2.2°C/WH[1.0°C/WHB,,) B4.50V

Forf@ThermalloyheatlSink#2328B, fheheat[sink-to-ambienthermalfesistance{6,,)
versus(airflowrelocitylis[Shownlih[Figure(9.

Figure@.[Thermalloy#2328B[Heat$Bink-to-AmbientThermalResistanceVersusAirflowVelocity

8

HeatSink Thermal Resistance (°C/W)

18 TSPC750A/740A

N

Thermalloy #2328B Pinfin Heat Sink

(25 x 28 x 15 mm)

N

N

0.5 1 1.5 2 2.5 3
Approach AirVelocity(m/s)
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Power[Consideration

PowerManagement

2128A-HIREL-01/02

Assuming[an@irvelocity [0f[0.5/s, Wehave@n(éffective R, [0f7°C/W,fhus[
T,ZB0°CHB°CH{(2.2°C/WHF1.0°C/WEFHT°C/W)E4.50W,

resultinglinfaldie-junction@emperatureloffapproximately81°Clwhichlisvelllwithinfhe
maximumlodperatingfemperaturelofithel@omponent.

Other[heatlSinks[offeredy[Chip[Coolers,HERC,[Thermalloy, Wakefield[Engineering,
and[Aavid[Engineeringofferdifferenthieat(Sink-to-ambientfhermallresistances,@ndhay
orimaynotheed(airflow.O

Thoughltheldie{junction-to-ambientlandfheheat[sink-to-ambientfhermallfesistances
arelalécommon(figure-of-meritllisedfor[c¢omparingfhefhermallperformanceldfVarious
microelectronic[packaginglfechnologies,@nelshouldlexercisel¢autionWhenlonlylising
thisinetriclin[determiningfhermallihanagementbecauselmolsingle[parameterldanlade-
quatelyldescribellhree-dimensionaltheat@low.[Thedinalldie-junctionldperating
temperature,lis[hotlonly@functionloflthelécomponent-levelfhermallfesistance, butihe
system-levelldesignlandlisloperatingldonditions.In[additionfofhe[component’'s(power
consumption,@mumberofifactors(affectthelfinalloperatingldie-junctionfemperature-air-
flow,[boardpopulation{locallheatflux[of(ddjacentldomponents),heatlSink&fficiency,
heat(Sink[&ttach,heatSinkplacement,hext-levellinterconnectiechnology,System[air
temperaturelfise,altitude,[etc.[]

Duelfofthelé¢omplexitylandihe any¥ariations[of(system-levellboundarylé¢onditionsfor
today’s[microelectronicléquipment,fhel¢ombined(éffectslofliheheatfransferiinecha-
nisms[{radiation,[¢onvectionl@nd[donduction)inayNarylwidely.[Forfhesefeasons,e
recommendsingldonjugateheatfransferithodelsforifheboard,@sivell@s, [System-level
designs.ToléxpeditelSystem-levelifhermal@nalysis,Severalflcompact’fhermal-package
models@re@vailable Within FLOTHERM®.IThese@reAvailableMiponequest.[]

TheTSPC750Aprovides(fourpowerinodes,SelectablebySettingfhelappropriateldon-
trolDitslihfheMSR@ndHIDOMegisters.[Thefourpowerihodes@relasibllows:

¢ Full-power:[Thislisfheldefaultipower(State0fthe[TSPC750A.TheMSPC750A0s{ully
powered@ndlhelinternalfunctionalinits@re@perating@tihefulllprocessor@dlock
speed.Ifltheldynamiclpowerlhanagementihodelis[énabled,functionaldnitsthat@re
idlelwilllautomatically@nter@dbw-power[State Without@ffectingperformance,
software[@xecution,[@r[@xternallhardware.

¢ Doze:[Allfhefunctionalnitsofthe[TSPC750A@reldisabledéxceptforiheime
base/decrementer(egistersf@andfheBusiSnoopingllbgic.(Whenthelprocessorlisih
dozelfhode,@nléxternal@synchronouslihterrupt,@8ystemhanagementlihterrupt,al]
decrementer(éxception,[albardorSoftleset,[@riihachinedheckBringsihel
TSPC750Alhtothefull-power(State.[TheTSPC750Alih[dozelfhodemaintainsthe
PLLOh{@AFully(powered(State[@andllbckedothelsystemléxternalldlocklihput
(SYSCLK)[So[alfransitionfbfhefull-power(State fakes[only@fewprocessorclock
cycles.

¢ Nap:[ThemapodefurtherlfeducespowerlidonsumptionByldisablingBusSnooping,
leavingOnlyfhefimeDaselfegisterl@andihePLLih@[powered[State.[TheMSPC750A0
returnslibfhefull-powerStateiponfeceiptofl@aniéxternal@synchronouslinterrupt, @
systemimanagementlihterrupt,[@ldecrementer@xception,@hardorSoftfeset, @r@A0
machinel@heckihput{MCP).[Alfeturnibfull-power(StatefromlafapStatefakesonly
alfewlprocessorldlockldycles.Whenlthelprocessorlsihhapode, [fIQACKIsO
negated,fhelprocessorlisputihldozelodeoSupportiSnooping.

ATMEL i



ATMEL

¢ Sleep:3leeplhodeminimizesipowerldonsumptionBy(disabling@lllinternalfunctional
units, @fterfwhichléxternalSystemlbgicihay(disablefhe[PPLEANISUSCLK.O
ReturningfheT SPC750A{bthefull-power(Statefequiresiihe@nabling0fifthePPLO
and[3YSCLK,followedbyfhe@ssertionloflanéxternallasynchronouslihterrupt,[a0
systemManagementlihterrupt, @MHard BrSoftTeset,Br@Machine@heckihput{MCP)[
signallafterffhefimelfequiredibelockfhePPL.

PowerDissipation

Table(7.MPower[Consumption
Voo EFRAVp FM2AVp F 2.6V EA00MV, OV p FM 20V ZF 3.3 B% Ve, [ENDEDN ¢, B55E T [125°C

Processor{ICPU)Frequency

200MHz 233[MHz 266[MHz Unit Notes
Full-OnMode
Typical 4.2 5.0 5.7 w 1,3,3
Maximum 6.0 7.0 7.9 W 1,2,4
DozeMode
Maximum ‘ 1.6 ‘ 18 ‘ 2.1 ‘ w ‘ 1,2
NapMode
Maximum ’ 250 ‘ 250 ‘ 250 ‘ mwW ‘ 1,2
SleepMode
Maximum ‘ 300 ‘ 300 ‘ 300 ‘ mw ‘ 1,2
SleepMode—PLL@ANndDLLDisabled
Typical 30 50 50 mw 1,3
Maximum 60 100 100 mw 1,2

Notes: 1. Theselvalues@pplyior@llvalidi60xDus@ndll2bus(ratios. ThelaluesdomotihcludeYOSupplyPower{lOVpp@andIl20Vp)
or[PLL/DLLSupplypower{AVyp@ndIl2AV ). [0V @ANdIL20V s [powerisSystemdependent, ButisHypically £10% 0V
power.[Worst[dase[powerdonsumptionor[AVpp EA5MwENdI2AV 5 EFA5MMW.

2. Maximum[power(isheasured@tlVpypFR2.7V

3. Typicallpowerlis@nl@averageNalueieasured@tlV EAVyp EMN2AV 2.6V, 0V, EM20V,p [F3.3ViN[@RSystem@xecuting
typical@pplications@ndbenchmarkSequences.

4. Full-Onhodelisheasuredisinglworst-caselihstructionSequence.

Electricalll
Characteristics
Static[Characteristics

Table.IIDCElectricall$pecifications
VippFAVp FIL2AV 5, F(2.6 [V E 100V, [0V FL20V, 3.3 5% Vo, [ENDEF OV, [B5ET;125°C

Characteristic Symbol Min Max Unit Notes
InputighVoltage [allihputséxceptlFYSCLK) Vig 2 3.465 \% 1,2
InputMowVoltage[{allihputs@xcept3YSCLK) Vi GND 0.8 \Y,
SYSCLKhputH®ighVoltage CVy 24 3.465 \% 1

20 TSP C 750 A7 40 /A s —
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Table[8.0IDC[Electrical[Specifications
VippFAVpp FIL2AV, F2.6 [V E 100V, OV FL20V,, 3.3 5%V 0, [ENDE DV, [B5ET;¥125°C

Characteristic Symbol Min Max Unit Notes
SYSCLKhputllowWoltage CV,. GND 0.4 \Y,
InputleakageCurrent,V\yZFOVpp lin - 30 MA 1,2
Hi-Z[{off-state) lleakage[Current,V  EF OV lts - 30 MA 1,2,4
Output@ighVoltage, I, EE6MMA Vou 2.4 - \%
OutputdowVoltage, I}, EBMHA VoL - 0.4 \Y,

Capacitance,V \E0V,fZ0MHz Ci - 5.0 pF 2,3

Notes:

Dynamic[Characteristics

Clock[AC[Specifications

Table@.ITlockACITiming[$pecifications
VippEFAVpp FL2AV 55 FR2.6 [V EA00MV, 0OV FIL20V, F3.3EB% Ve, [GNDED Ve, B5ET)E125°C

1.
2.
3.
4. ThelleakagelismeasureddormominallOVpENndVpp, Oroth[OVpEndV oy ustVary hfhe[Samedirection [{for[éxample,

ForB0xMus(Signals,ihefeferenceOVypwhilell20Vpisiheeferenceforthell2Bus(Signals.

Excludes(estSignals[(LSSD_MODE,Il1_TSTCLK,@2_TSTCLK)@AndIEEE149.1MoundaryScan(JTAG)Signals.
Capacitancelis[periodicallylSampledatherfhan100%[fested.

both[®Vp,@ndVpNarybyeitherF5%0rE5%).

Table@providesheldlock[ACHimingSpecificationsfasldefinedlihFigure®.

Afterfabrication,[partsfare[Sortedbymaximumprocessorl¢orelfrequency@sishownlin
“Clock[AC[S$pecifications”[and{estedfor[conformancefofhe[AC[$pecificationsforihat
frequency.[TheseSpecifications[@arefor200,233,[Aand266[MHz[processorldorefrequen-
cies.[Thelprocessorl¢oredfrequencylisldeterminedbyfhe®us{SYSCLK)drequencyland
theSettingslofthe[PLL_CFG[0-3]8ignals.Partsare[Soldbymaximumprocessoricore

200MHz 233MHz 266MHz

Num Characteristic Min Max Min Max Min Max Unit Notes
ProcessorFrequency 150 200 150 233 150 266 MHz
VCO[Frequency 300 400 300 466 300 533 MHz
SYSCLKI[Frequency 25 83.3 25 83.3 25 83.3 MHz 1

1 SYSCLKICycle[Time 12 40 12 40 12 40 ns

2,3 SYSCLKRise@ndFallTime - 2 - 2 - 2 ns 2

4 SYSCLKDuty[CycleMeasuredat1.4V 40 60 40 60 40 60 % 3
SYSCLKJitter - +150 - +150 - +150 ps 4
Internal(PLLRelockTime - 100 - 100 - 100 Us 5

Notes: 1. Caution:[The[BYSCLK[@requency@ndPLL_CFG[0-3]3ettingsnustbel¢hosen3uchhatfhe lesulting(BYSCLK{bus)fre-

apwd

quency,[CPU{core)frequency,andPLLI{VCO)drequencyldomotléxceedheirfespective maximumdrninimumloperating
frequencies.Referibhe[PLL_CFG[0-3][Signalldescriptionih[PLL[Configuration,”forialid[PLL_CFG[0-3][Settings

Risel@andfallfimesibrihe$YSCLKIlihput@reeasuredifrom[0.4{b2.4V.
Timingls[guaranteedByldesign@ndcharacterization.
Thefotallihputfitter{shortferm@ndlbngfermidombined)fustbelinderX150[ps.
RelockimingOsiguaranteed®yldesign@ndltharacterization.PLL-relockdime[is[hefnaximumZmountloffimeequiredfor
PLLOock@fter@StableVpp[And[BY SCLK@AreMeachedduringfhe[power-oneset[3equence.ThisSpecificationfalsolapplies
whendhePLLhasbeenldisabledand3ubsequentlylie-enabledlduringsleeplinode.[AlsolhotefhattHRESETinustbefheld

asserted{or@inimumof255us(dlocks(afterfhePLL-relock@imelduringfhepower-onesetiSequence.

2128A-HIREL-01/02
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Figure10providesfhe[3YSCLKIihputimingldiagram.

Figure[10.08Y SCLKIhputTimingDiagram

(1)
©)

SYSCLK 7 VM VM

VM = Midpoint Voltage (1.4V)

60xBusInputlACO Table[10providesihe®OxbuslinputfACHimingSpecificationsforheTSPC750Aas
Specifications definedlih(Figure11@&nd[Figure12.0nputiminglspecificationsforihel2 [buslarelpro-

videdlihl2[BusIhput!AC[Specifications.[]

Table10.MB0xBusIhputACTiming$pecifications™®
Voo FAV o FIL2AV B 2.6V, 00V, DV, FIL20V,, Z3 3R B% VY, ENDE DIV [B5RITR125°C

200,233,266MHz0
Num Characteristic Min Max Unit Notes
10a Address/Data/TransferAttributeThputsWalidf[3YSCLK[{Inputd 25 ) ns 2
Setup)
10b All®therdhputsValiddo[3YSCLK{InputlSetup) 3.0 - ns 3
10c Mode(SelectlihputSetupoMHRESETI(DRTRY,TLBISYNC) 8 - toyscik 4,05,6,0
SYSCLKIib[Address/Data/Transfer[Attributehputsinvalid(
1lla 1.0 - ns 2
(Input®old)
11b SYSCLKb[AllDtherdhputshvalid{Input®old) 1.0 - ns 3
1lic HRESETIbodelSelectlihputiold{(DRTRY,TLBISYNC) 0 - ns 4,16,0
Notes: 1. AlllihputiSpecifications@reeasuredfromiheT TLIevel[{0.8{o2.0V)bBffhelSignallihquestionoihe1.4V6ffhelrisingédge
offtheihput[3YSCLK.Ihput@nddutputimings@remeasuredatithelpin.
2. Address/Data/Transfer[Attributeinputs@re[@¢omposedloflthefollowingE3—[A[0-31],[AP[0-3],(TT[0-4],(TBST, T SIZ[0-2],[GBL,
DH[0-31],DL[0-31],DP[0-7]. L L L
3. Alldther8ignallihputsfareldomposed(ofithefollowing-TS,[ABB, IDBB,[ARTRY,BG,[AACK,[DBG,DBWO,TA,[IDRTRY,TEA,
DBDIS,[HRESET,[SRESET,INT,$SMI,MCP,[TBEN, QACK,TLBISYNC.O
4. ThelSetup@ndholdiimelsWithfespectibihelrisingédgedfHRESET[(seeFigure12).
5. tysckBhelperiodiofithelexternalldlock{SYSCLK)lihimanoseconds({ns).Thelhumbersigivenlihthelfablemustbemultiplied
byfheperiod0f($YSCLKIb@omputefhe@ctualfimelduration{inhanoseconds)0ftheparameterlinuestion.
6. Guaranteedyldesignlandi@haracterization.
7. ThisSpecificationlis{orldonfigurationinode(Selectonly.[Alsohotefhatfhe[HRESET hustbeheld@ssertedfor@minimum[of
255Mus(élocks(afterfhePLL[fe-lockfimelduringihepower-onesetlS8equence.
22 TSPCT750A/740A m———————
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Figure11lprovidesihelihputimingldiagram{oriheT SPC750A.0
Figure[11.0hputTimingDiagram

(109—>
(10)—>

—>
—>

4
ALL INPUTS
N

VM = Midpoint Voltage (1.4V)

Figure12[providesfhelmodel3electlinputdimingldiagram{orfheTSPC750A.

Figure[12.MModelSelectIhputTimingDiagram

Y VIH
HRESET

@~ -

- @
A X
MODE PINS
N

VIH = 2.0V

60xBus@utputlACO Table1[providesthe®0xusldutputlACHiming$pecificationsforthe TSPC750A&s

Specifications definedlihFigure[13.[OutputimingSpecificationsforfhed2Mus@reprovidedih[lL2Bus
OutputfAC[Specifications.

Table[11.0B0xBusOutputlACTimingSpecifications )
Voo B AV L2AV5 2.6V EA00MV, OV E 20V, EB.32 B% V., [ENDED VY, F55E(T125°C, TLEBOPF(2)

200,233,266MHz0

Num Characteristic Min Max Unit Notes
12 SYSCLKIb@utputDriven{OutputEnable[Time) 0.5 - ns

13 SYSCLK@oDutputValid (TS, [ABB,[ARTRY,DBB) - 6.5 ns 5
1 SYSCLKIb@llbther@utputsValid{all@xceptTS,[ABB,ARTRY,O i 6.5 ns 5

DBB)

15 SYSCLKib[Outputhvalid([OutputHold) 1.0 - ns 3
16 SYSCLKIbOutputighmpedance(alliéxcept/ABB,[ARTRY,DBB) - 6.0 ns 8
17 SYSCLKIo[ABB, DBBMHighImpedance(@fterprecharge - 1.0 teyscik 4,8,8
18 SYSCLKMARTRYHighImpedanceBeforeprecharge - 5.5 ns 8

ATMEL 2
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Table1.M60xBusOutputlACTiming$pecifications{Continued)™®
VppEAV o =I2AV o B 2.6V EI00MV, DV pE 020V E3.32 5%V e, GNDE DV, 55 ET E125°C, [TLEBOPF(2)

200,[233,266MHzO
Num Characteristic Min Max Unit Notes
O'Z*tsysclk
19 SYSCLKIb[ARTRYPrechargeEnable 410 - ns 34,0
20 MaximumDelayfo[ARTRY Precharge - 1 teyscik 4,0
21 SYSCLKIbARTRYHighOImpedancelAfter[Precharge - 2 toyscik 4,1,
Notes: 1. AlldutputiSpecifications[@reneasuredfromihe.4Vdfiheising@édge0f3YSCLKEbTTLIevel(0.8 Vdr2.0 V)fihelSignal
in[uestion.Bothlihput@ndutputdiming@remeasured@tithelpin.
2. Allhaximum{iming(Specifications[@ssumelCT, EBOpF.
3. Thisinimum[parameter[assumes[C, FOpF.
4. tysck(iBhelperiodiofithelexternalbusdlock{SYSCLK)Ihmanosecondsl{ns).(Thelmumbers(givenlihlthefablemustbehulti-
pliedby(fheperiod6f[$YSCLKIbl@domputefhe@ctualfimelduration[ofthe[parameterlin[guestion.
5. OutputSignalfiransitionsfromGNDIb2.0V0rOVp,[i0[0.8V.
6. NominallprechargeWidth{for[ABBAndDBBED.50,-
7. NominallprechargeWidthforlARTRY [i5[1.00 -
8. GuaranteedDyldesignlandi@haracterization.

Figure13.MDutputTimingDiagram

24

SYSCLK 7/\/“/'—\—/\/“/'—\—/\/“/'—\—/7
> |
@» < s \e
ALL OUTPUTS < N
(Except TS, ABB, X 7T
ARTRY, DBB)
@~ O
@] O
TS / V
1\ L/
@
ABB, DBB / /
' X 7 /
) N
o
19 >
ARTRY —t [7‘—
N 7

VM = Midpoint Voltage (1.4V)
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L2[Clock[AC[Specifications

Table12.MM2CLKOutputfACTiming$pecifications
VppFAVpp FIL2AV 5 FR.6Vp EA00MNV, [0V FIL20V, EF3.3EB% Ve, [ENDEDV,-55T;Z125°C

Num Characteristic Min Max Unit Notes
L2CLK[Frequency 80 133 MHz 1,6
22 L2CLK[CycleTime 7.5 125 ns
23 L2CLKDuty[Cycle % 2
L2CLKQitter +150 ps 3
InternalLL-relockTime 640 - L2CLK 4
Notes: 1. L2CLKGutputslareM2CLK_OUTA,M2CLK_OUTB@AndM2SYNC_OUT[pins.[Thell2[dachelihterfaceSupportshigherfrequen-

wnN

cieslwhenl@ppropriateIbadldonditionshaveDeenldonsidered. Thell20YOdrivershavebeenldesignedibSupport@A33[MHz
L2[Busllbadediith[4[6ff-the-shelfpipelinedSynchronousBursti3SRAMs.[Runningfhe 2 BusBeyond133MHzfequires(ightly
coupledléustomized[(ERAMsLor@nulti-chipinodule[{MCM)mplementation.[TheI.2CLK@requencydoltoredrequencyset-
tingsihustbel¢hosen(Suchfhatiheesultingl2CLK[frequencyandidorefrequencyldomotléxceediheirfespectivehaximum

oriminimum{operatingfrequencies.M2CLK_OUTA[AndIl2CLK_OUTBImusthaveléquallbading.
Themominalldutydycle6fihell2CLKI[550%easured@timidpointiroltage.
The(fotallihputfitter[{shortferm@ndlbngfermdombined)ustbeliinderx150[ps.

TheDLLTe-lockdimelsSpecifiedihferms0fl2CLKs.[TheMumberlihhefable hustbeultipliedbyfheperiod0f[l2CLK b

computefhelactual@imeldurationlinldanoseconds.Re-lockfiminglis[guaranteedbyldesignandGharacterization.
Thel2CR[L2SL]bitShouldbeSetforll2CLKFrequenciesllessithan110MHz.

2128A-HIREL-01/02
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Thell2CLK_OUT@mingldiagramlisShownihFigure14.0

Figure[14.M2CLK_OUT[OutputTimingDiagram

L2 SinglexEnded Clock Mode

ﬁag@

ZVM — VM
L2CLK_OUTA
A,Z VM —~VM -+ VM
L2CLK_OUTB
ZVM AkVM 7

L2SYNC_OUT /

VM = Midpoint Voltage (L20Vdd/2)

) . (22)
L2 Differential Clock Mode =
L20Vdd (23)
L2CLK_OUTB
L2CLK_OUTA : DD
GND

VM VM VM
L2SYNC_OUT / /—\ﬂ

VM = Midpoint Voltage (L20Vdd/2)
Table138howsihel2buslihputfimingldiagramsfortheTSPC750A.

Figure5.M2BushputTimingDiagrams

L2SYNC_IN J—\—/

(- |

4
ALL INPUTS

VM = Midpoint Voltage (1.4V)

26 TSPC750A/740A
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L2BushputlACO Thel2Muslihputlihterface[ACHiming[Specificationslarefoundlih[Table13.0
Specifications

Table[13.M2BusIhputdhterface ACTimingSpecifications, SeeMote M
VppFAVpp FIL2AV 6 FR.6Vp EA00MV, OV, FL 20V, F3E.3E B%Vpc, [EBNDEDN e, B5ET;RA25°C

Processor(Frequency
200-266MHz0
Num Characteristic Min Max Unit Notes
29,30 L2SYNC_IN[fise@ndfall@ime - 1.0 ns 2
24 Dataland[parityihputSetupoM2SYNC_IN 2.0 - ns
25 L2SYNC_IN{bldata@ndparitylihputhold 0.5 _ ns

Notes: 1. AlllihputiSpecifications@relmeasuredfromiheT TLIevell0.8VGr2.0V)BffhelSignallihlquestionibiheidpointioltageldfithe
risinglédgeloflihelihput2SYNC_IN.Ihputdimingsf@areeasured(athelpinsi{seeFigure15).
2. Risel@andfallfimesfiorifhel2SYNC_INlhputlarelheasuredfrom0.4{b[2.4V.

L2[BusOutputfACO Table@4providesihed 2buslbutputlinterfacelACHiming$pecificationsorlihe
Specifications TSPC750A@s(definedlih[Figure16.0]

Table14.M2BusOutputlhterfaceACTimingS$pecificationsSeemote !
VppFAV o FIL2AVpF2.6[Vp 00V, OV, FL20Vpp EFB.3E B% Ve, [EBNDEFOD NV, 55T A25°C,[CL = 20 pF
seemote[f

L2CR[14-15]lk[équivalent[o:
00® 01 10 11
Num Characteristic Min | Max | Min | Max Min Max Min Max | Unit | Notes
26 L2SYNC_INIoutputivalid - 5.0 - 5.5 - 5.7 - 6 ns
27 L2SYNC_INIboutputhold 0.5 - 1.0 - 1,2 - 15 - ns 4
28 L2SYNC_INbhighlimpedance - 4.0 - 4.5 - 4.7 - 5 ns

Notes: 1. Allldutputsfareleasuredfromiihelinidpointiloltageloffhelfisinglédgel6fll2SYNC_INIbfheT TLIevel[{0.8V0or2.0V)ofthe
signallih[question.[Thel@utputimingslarefheasured@tihepins.

2. Theloutputsiarevalidforbothsingle-ended@nddifferential IL2CLKIModes.[Forflow-THRUZndpipelinedfeg-regisynchro-
nousBurstRAMs,12CR[14-15]F00(sFecommended.Forpipelinedidelay-write[SynchronousDurstt3RAMs, I12CR[14-15]=
O1[isdecommended.

3. Allhaximumiming[SpecificationslassumelC, FR20[pF.

Thisimeasurementlassumes(C, +5PF.
Reservedforfutureluse.

ok

ATMEL 2
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Figure168howsihel2BusoutputfimingldiagramsforfheTSPC750A.

Figure16.M2Bus@OutputTimingDiagrams

VM Vi
L2SYNC_IN / /—\_//—\_

IEEE1149.1[ACTimingO
Specifications

Table5.00TAGIACTiming[Specifications{iIndependent0f($YSCLK)

ALL OUTPUTS

»SLZ@

L2DATA BUS

B

VM = Midpoint Voltage(1.4V)

Table15[providesihelEEE[1149.1[(UTAG)[ACHIming[Specifications(@sidefinedlih[Figure
17,[Figure18,[Figure19,[@ndFigure20.0

VppE AV EL2AV 5 E2.60V 5 E100MY, DV E 20V, E3.3E 5%V [BNDEDN 0, 55 ET | 125°C, [T, EBOPF

Num Characteristic Min Max Unit Notes
TCKIFrequency[OflOperation 0 33.3 MHz

1 TCKICycle[Time 30 - ns
2 TCKICTlockPulseWidth[Measured[at[1.4V 15 - ns
3 TCKRisel@andFallTimes 0 2 ns
4 Specification[Obsolete, Ihtentionally[Omitted
5 TRST[AssertTime 25 - ns 1
6 Boundary-scanhputDatal$etup(Time 4 - ns 2
7 Boundary-scanhputDataMHoldTime 15 - ns 2
8 TCKIbutputDataValid 4 20 ns 3
9 TCKib[OutputMHighimpedance 3 19 ns 3,4
10 TMS,ODIDatalSetupTime 0 - ns
11 TMS, O DlDataMoldTime 12 - ns
12 TCKibTDOMDataValid 4 12 ns
13 TCKIbTDOMighdmpedance 3 9 ns 4
Notes: 1. TRSTIk[@AnlAsynchronouslkvelSensitiveSignal.[TheSetupfimelisforiestpurposesionly.

2. Non-JTAGISignallhputfiminglwithfespectibTCK.

3. Non-JTAGGEignal@utputfimingwithespectdo[TCK.

4. GuaranteedByldesignandidharacterization.
28 TSPCT50ATTA0 /A o —
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Figure17providesiheJTAGdlocklihputfimingldiagram.

Figure17.00TAG[ClockdnputTimingDiagram

¢ O

)

| hamn®,
ol

VM = Midpoint Voltage

Figure18[providesihe[TRST fmingldiagram.

Figure18.0TRSTTimingDiagram

I &) !

Figure19providesfheoundary-scanimingldiagram.

Figure19.0Boundary-Scan[Timing[Diagram

TCK N

DATA INPUTS

INPUT DATA VALID

DATA OUTPUTS OUTPUT DATA VALID

s
<

]

DATA OUTPUTS

%ZZ
Y

DATA OUTPUTS

e

OUTPUT DATA VALID
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Preparation(for]
Delivery

Packaging

Certificatel@f[Compliance

Handling

ATMEL

Figure20[provides(iheestaccessportfimingdiagram.

Figure[20.[TestlAccessPort[TimingDiagram

TCK Y

N
N (oo

N

TDO >< OUTPUT DATA VALID
/\/ ~
N

TDO
N

TDO N , OUTPUT DATA VALID

Microcircuits(arelpreparedorldeliverylihfaccordance WwithMIL-PRF-38535.

ATMEL-Grenobleloffers@ldertificatedfl@ompliancesiwithl@éachShipmentofiparts,@ffirm-
ing@helproductslarelinlcompliancel@éitheriithiMIL-PRF-883@&nd[guaranteeingihe
parameters(notiested(atfemperatureléxtremesforfhel@ntirelfemperaturelfange.

MOSIdevicesinustehandlediwith[¢ertain[precautionsfolavoidldamagelduefo@ccu-
mulationofStaticlcharge.dnputprotectionldeviceshaveeenldesignedihiheldhipio
minimizefhe[&ffectlof$taticuildup.MHowever,@hedollowinghandlingpractices@re
recommended:

a) DevicesShouldbehandleddonbencheswithl@onductivelandlgroundedSurfaces.
b) Ground(estléquipment,fools@nddperator.

c) Dolnothandleldevicesbyiheleads.

d) Storeldeviceslih[donductivefoamorlGarriers.

e) Avoidluselofiplastic,fubber,0rSilkihMOS[@reas.

f) Maintainfelativeumidity@boveB0percentliflpractical.

g) For[CIl-CGAIlpackages,iselspecificlirayfofakeldareloffhelhighestheightlofihe
packagel@omparedwithfheiegularflCBGA.

30 TSPC750A/740A m——————
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ClockRelationshipsl]l TheTSPC750A'sPLLIsGonfiguredbyfhePLL_CFG[0-3]Bignals.[ForAQiven$YSCLK

Choice (bus){requency,fhePLLIdonfigurationSignalsSetihelinternal[CPUANdIVCOdrequency
ofl@peration.ThePLLdonfigurationforihe T SPC750AlsShownlihTable16{ormominal
frequencies.[Table[17provides(Sampleldore-to-L2[frequencies.

Table16.0TSPC750AMicroprocessorPLLIConfiguration

SampleBus-to-CoreFrequencyihMHz[(VCOFrequencyihMHz)
Bus-to- Core-tod Bus[ Bus[ BusO BusO
PLL_CFGO Coreld vCcoad Bus250 33.30 Bus[400| BusB00O 66.60] Bus[750 83.30 10000
[0-3] Multiplier Multiplier MHz MHz MHz MHz MHz MHz MHz MHz
15000 2000 2250 2500
1000 3x 2 (300) | (400) | (450) | (500)
1750 2330 2620
1110 3.5x 2x (350) (466) (525)
1600 2000 2660
1010 ax 2 (320) | (400) | (533)
1500 1800 2250
0111 4.5x 2x (300) (360) (450)
1660 2000 2500
1011 S 2 (333) (400) (500)
1830 2200
1001 5.5x 2x (366) (440)
1500 2000 2400
1101 6x 2% (300) | (400) | (480)
1620 2160 2600
0101 6.5X 2x (325) (433) (520)
1750 2330
0010 7x 2X (350) (466)
1870 2500
0001 7.5X 2X (375) (500)
2000 2660
1100 8x 2x (400) (533)
0011 PLL[6ff/bypass PLL[6ff,(3YSCLKIglocks[dorelgircuitryldirectly,[AxMus-to-corelimplied
1111 PLL[off PLL[6ff,[foldoreldlockinglOccurs

Notes: 1. PLL_CFG[0—S3]Settingsotllisted@reeserved.

2. ThelSampleDus-to-corelfrequenciesishown@reorieferencelonly.[SomePLL[donfigurationsinaySelectbus,¢ore,[orlVCO
frequenciesiwhichlaremotseful,MotSupported, OrhotfestedforByfheTSPC750A;8eelClock[AC[Specifications,”forNalid
SYSCLK@ndWCO[frequencies.

3. In[PLL-bypassihode,hel$YSCLKIhputSignalldlocksihelihternalprocessor(directly,fhePLLs[disabled,@ndiheBusinode
isSetlfor:1thodeldperation.Thisthodelislihtended{orfactoryiseonly.Od
Note:[ThelACHiming[Specificationslgivenlihihisldocumentldomot@pplyihPLL-bypassiihode.

4. Inldlock-offimode,moldlockingldccurslihsidefheTSPC750Alegardlessofithel$YSCLKIhput.

ATMEL o
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Tablel7.0BamplelCore-to-L2[Frequencies

CorelFrequencyinHz +1 +1.5 +2 +2.5 +3
200 200 133.3 100 80 -
208.3 208 138.6 104 83.3 -
210 210 140 105 84 -
220 220 146.6 110 88 -
225 225 150 1125 90 -
233.3 233.3 155.5 116.6 93.3 -
240 240 160 120 96 80
266 266 177.3 133 106.4 88.6
Note: 1. Theldorel@ndll2frequencies@reforieferencelonly.[SomeltonfigurationsiinaylSelectdoreorl2frequenciesivhichlaremot

System[Design[]

useful,motSupported, [ormotHestedForbyTheTSPC750A;SeelL2[Clock[ACBpecifications,”MorWalid IL.2CLKHrequencies.
Thel2CR[L2SL]bitShouldbeSetforll2CLKFrequencieslessithan110MHz.

Information

PLLPower[SupplyD

Filtering

Decoupling
Recommendations

32

ThelAVpp[AndIl2AVyppower(SignalsiareprovidedlontheTSPC750Adoprovidepower
tolthelélocklgenerationphase-lockedlbopl@andl2[dacheldelay-lockedlbopliespectively.
TolénsurelStability[@f(thelinternall¢lock, EhepowerSuppliedfofheAVpihputSignal
shouldbeffilteredusing@ldircuitSimilarfofhe@neShownlih[Figure21.TheldircuitlShould
belplaced(@s(élosel@spossiblefofhelAVyypinio@nsurelifiltersiouti@snuchoiselas
possible.[AnlidenticalutseparatedircuitiShouldbelplaced@sdlosel@spossiblefoihe
L2AVpppin.

Figure21.0PLLMPowerBupplyFilter(Circuit

100

VDD © VVWWA T T

10 uF 0.1 uF

L'J

GND

O AVpp (or L2AVpp)

DuelfoihelT SPC750A’sldynamicpowerinanagementfeature,largeladdress@ndldata
buses,@ndhighloperatingfrequencies,fheTSPC750Atanlgeneratedransientpower
surges@ndighdrequencymoiselnlits(pbower$upply,lespeciallylvhileldrivingiarge
capacitivelbads.[Thishoisemustbepreventedfromeachinglotherl@omponentsiinlhe
TSPC750ABystem,[Andfhe T SPC750Alselflfequires@ldlean,ightlyfegulatedSource
of(power.[Therefore,tlis[fecommendedhatiheSystemldesigneriplaceatleastlone
decouplingléapacitor(atléachlVp,AndOVppin[anddl20VpHorihe[360[CBGA) bflihe
TSPC750A.Ot0s@AIsodecommended@hat@heseldecouplingl@dapacitorsiieceiveliheir
powerfromiseparateVyy,[OVyp,[ANd[GND[powerplanesinihePCB,Mtilizing$hort
traces(ioinimizelihductance.

TSP C 75 0 /A7 20 /2 s ——
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Connectionld
Recommendations

OutputBufferDC
Impedance

2128A-HIREL-01/02

TheselgapacitorsiShouldarylinivalue from220pFHo 1 0[iFHolprovideothhigh-A&nd
low-frequencyiltering,[andShouldbeplaced@sltloselas[possiblefofheir@ssociated
VpplorOVyppins.[5uggested WaluesHorihe [V [pins-220pF{ceramic),0.010uF
(ceramic),[and0.10uF{ceramic).[SuggestedWaluesorihe OV, pinsE—-[0.01[F
(ceramic),0.10uF{ceramic),[and10QuF [tantalum).[Only[SMT [{surfacemountfiechnol-
ogy)[@apacitors(sShouldbelusedibinimizeleadlihductance.

Infaddition,itlislecommendedihatiherebelSeveralulkistorage[¢apacitorsidistributed
around(ihePCB,{eedingihelVy,@ndOVplanes,folénablelquick@echargingoflihe
smaller[¢hipl¢apacitors.[TheseulklcapacitorsishouldhaveadowESR[{equivalent
series(resistance)atingliblénsurefhelduickfesponselfimefecessary.TheyShould@lso
beldonnected(ibfhepower@andlgroundplanesithroughfiwoNiasibinimizelihductance.
Suggestedbulkdapacitors-100[[UF AV XTPSiantalum)orB330QFAVXTPSiantalum).

Tolénsurelfeliableldperation,itlisighlylfecommendedfol¢onnectinusedlinputsfo@n
appropriatelsignallevel.[Wnused[activeIbwlihnputsshouldbefiedfo V5. Wnusedlactive
highlinputsishouldbelconnected@o[GND.[AIIINC[{no-connect)$ignalsimustiemain
unconnected.

Power@nd[grounddonnectionsmustbehadefo@lllexternal V5, [OV o, [ANd[GND[pins
ofthe[TSPC750A.

ExternalldélockoutingShouldénsurelihatfhe[rising-edgeloffhell2[¢locklis[doincidentat
the[CLKOnputdfAIBSRAMsAndAtdhe L 2SYNC_INOnputdfEheTSPC750A.The
L2CLKOUTAImetwork[¢ouldbeisedlonly,[ortheL2CLKOUTBmMetwork[¢ould[alsobe
usedldependinglon(thellbading,frequency,landidumber[0f[SRAMSs.

TheTSPC750AB0Ox[AndIL2[/Oldriversiverel¢haracterized[overprocess,Yoltage,[@nd
temperature.[TolheasurelZ,,[@n[éxternalesistorisldonnectedibihelghiplpad, @ithero
OVpporfOGND.[Then,heWalueldfSuchlesistorlisVariedintil@hepad¥oltages
OVpp/2;[SeelFigure[22.

Thedutputlimpedancelislactuallyfhe@verageldffivol@omponents, fhelfesistancesoflthe
pull-uplandpull-downldevices.[WhenDatalis[heldlow, SW1lik[¢losed[SW2[is[0pen),
andRysArimmedntillPad = OVpp/2.[Ryhenbecomeslihelesistancedfiihepull-down
devices.WhenDatalisMheldhigh,[SW2s[¢losed ([SW1lik0pen),AndRp s Erimmeduntil
PadZF0Vpp/2.[Rpdhenbecomesihelesistancedfhepull-upldevices. With[alproperly
designedldriverRp@andRy[@reldloselfbléachlotherihalue.[ThenZ,F[(RptRy)/2.

ATMEL 5



Pull-up[Resistorl]
Requirements

ATMEL

Figure22.IDriverdimpedanceMeasurement

OVpD

RN

N, swi

Pad

/? SW2

Data

RP

OGND

Table[18[8ummarizesihelsignallimpedancelfesults.[Theldriverimpedancealuesiwvere
derivedby$imulation[at[65°C.[AsThelprocessVaries, fheldutputlimpedancewilllbe
reducedDy(Severallohms.

Table18.0ImpedancelCharacteristics
VppER.6V,[0VypE3.3V,TjEB5°C

Process 60x L2 Symbol Unit

TYP 43 38 Z, Ohms

TheT'SPC750AIkequiresigh-resistivel(weak:[10KQ)[pull-uplfesistorsidniSeveralldontrol
signals[offfheMuslhterfaceiblmaintainfheldontrolSignalslihfheegatedState@fterfhey
haveeenlactivelyhegated@ndeleasedbyheT SPC750Abrldther®usinasters.
TheseSignals@relTS,[ABB, DBB, AndARTRY.

Inddition,fheT SPC750AMasdneldopen-drain(Styledutputihatfequires@pull-upesis-
torsQweakloristronger:[4.7KQHEA0KQ)[f(itOdsmsedbydhe3ystem. T hisZignallis
CKSTP_OUT.

Duringlihactivelperiodsioniheus,fheladdresslandransferattributesonfhedus@re
notldrivenylanyinaster@ndinayfloatlindhehigh-impedancelstateforlfelativelylong
periodsoffime.[BincelfheT SPC750AnhustldontinuallymonitorfheselSignalsforSnoop-
ing,fhisfloat[@onditionmay[dauseléxcessivepowerldrawyfhelinputeceiversionlihe
TSPC750A0rbyothereceiversiihfhe8ystem.Milis[fecommendedihatfheselSignalsbe
pulledupfhroughiweak{10KQ)pull-updesistorsorfestoredlinlSomehannerbyfhelSys-
tem.[Thelsnooped[address[andransferattributelinputslare[A[0-31],[AP[0-3],[TT[0-4],
TBST,and[GBL.

34 TSPC750A/740A m——————
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Definitions

Theldatabuslinputfeceiverslare[mormallyfurnedlofflivhenhoeadldperationlislin
progresslandldonotfequirepull-upesistorsionfheldatabus.[Otherldatabusifeceivers
in[thel8ystem,however,[mayequirelpull-ups,orihatfhoselsignalsbedtherwiseldriven
byhelsystemlduringlhactiveperiods.TheldatausiSignalsf@re[DH[0-31],IDL[0-31],
DP[0-7].

Ifladdresslorldatalparity(isinotidsedDyfhelSystem,[andfhelfespectiveparity[checkinglis
disabledfhrough[®IDO,{helinputlfeceiversiorthoselpinslareldisabled,[andfhosepins
domotHequirelpull-upesistors@ndishouldbeleftliinconnectedbyfheSystem.df@llpar-
ity[denerationlis[disabledfhroughIDO,fhen@lllparity[éheckingShould@lsobeldisabled
through® DO, @nd[&ll[parity[pinshayBelleftlinconnectedByfhelSystem.

Nolpull-uplesistors@aremormallyfequiredforthedl2fihterface.

Datasheet[Status

Validity

ObjectiveSpecification

Thisldatasheetldontainsfarget@ndldoallSpecificationford]
discussionwith[@ustomer[@nd@pplicationValidation.

Beforeldesign[phase.

TargetSpecification

Thisldatasheetl@ontainsfargetlorldoalSpecificationford]
productldevelopment.

Validlduringfheldesigniphase.

Preliminary(3Specification[Site

Validbeforeldharacterization
phase.

Thisldatasheet[@ontains[preliminary[data.(Additional[datal]
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PackageMechanicalll

Data
Parametersforihel Thelpackageparameters(are@sprovidedlihihefollowinglist.[Thelpackagefypeslare21
TSPC740A X210hm,255-lead[CBGARNIICI-CGA.

Packageldutline[F—21X21Mm
Interconnects(=F—255[(16X[16Mall@rray=1)

Pitch3—1.27 m[{50il)
Minimum(moduleheight3-2.45[m{CBGA),3,45[mm[{CI-CGA)
Maximum(moduleheight3—-[3.00[thm{CBGA),4.00ihm[{CI-CGA
Balll@ri@dolumnldiameter3-[0.89mm{35mil)

MechanicalDimensions(dfithe Figure23[provideslthelhechanicalldimensions@ndbottom(Surfacelmomenclature(ofithe
TSPC740ACBGA[Package TSPC740A,255[CBGAI[package.
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Figure23.MMechanicalDimensionsfandBottom[SurfaceMomenclature@f(TSPC740A(CBGA)
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MechanicalDimensionsdffthed Figure24[provideshelinechanicalldimensionsfandbottom$urfaceomenclatureof
TSPC740A[CI-CGAPackage TSPC740A,255[CI-CGAlpackage.

Figure24.MMechanicallDimensionsfandBottom[SurfaceMomenclature@f(TSPC740A[(CI-CGA)
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s | SP C750A/740A

Parametersforihel Thelpackagelparameters@re@s[providedihihefollowinglist.[Thelpackagelypeis 25X
TSPC750A 25[Mm,[360-lead[CBGARANIITCI-CGA.

Packageldutline[F—25X25m
Interconnects(=—[360[(19X[9ball@rray=1)

Pitch(E3-1.27 m{50mhil)
Minimum(moduleheight3—-2.65[m{CBGA),3,65mm{CI-CGA)
Maximum(moduleheight3-[3.20[lm{CBGA),4,20ihm[{CI-CGA)
Balll@ri@dolumnldiameter3-[0.89mm{35mil)

AIMEL .
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MechanicalDimensions@ffhed Figure25providesheechanicalldimensions@ndbottomSurfacelomenclatureloflthe

TSPC750AICBGA[Package

TSPC750A,[360[CBGApackage.

Figure25.IMechanicalDimensions@ndBottomBurfaceMomenclature6fihe[TSPC750A
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MechanicalDimensionsdffthed Figure26provideshelinechanicalldimensionsfandbottom$urfacelomenclature[of
TSPC750ACI-CGAPackage TSPC750A,[360CI-CGApackage

Figure[26.MMechanicallDimensionsfandBottom[SurfaceMomenclature@f(TSPC750A[CI-CGA)
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Orderingnformation
TS (X) PC750A N

1=
o)
c
15
—

brefi Revision Level(1)
ehx E: Rev. 2.2 obsolete

Prototype H: Rev 3.1
Type Bus divider

(to be confirmed)
Temperature Range: TC ——— | L: Any valid PLL configuration
M: -55, +125°Ci Max internal processor speed
V:-40 C, +110°C 8200 MHZ
Package 10: 233 MHz
G: CBGA 12: 266 MHz
GS: CI_CGA

Screening Level(1)

_: Standard

B/Q: MIL-STD-883, Class Q
B/T: According to MIL-STD-883
U: Upscreening

U/T: Upscreening + burn-in

Note: 1. For[@vailability(@fldifferentversions,@ontactiyourfAtmelSales(office.

42 TSPC750A/740A m——————
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