Figure

3-9

3-10
3-11
3-12
3-13
3-14
3-15
3-16
3-17
3-18
3-19
3-20
3-21
3-22

4-1
4-2
4-3

4-5
4-6

4-8

RCPU

REFERENCE MANUAL

LIST OF FIGURES

Title

RCPU-Based Microcontroller .........ccccceeeiiiiiiiiiiieeiiieee e
RCPU Block Diagram ...........eeeeiiiiiiiiieeee e
RCPU Instruction FIOW .........coooiiiiiiiiiiieeee e
Basic Instruction Pipeline ...

RCPU Programming Model ..........cceeeeiiiiiiiiiiiiieeeieeee e

Big-Endian Byte Ordering ..........cccuueeeeeiiiiiiieeeeeeeeieeeee e
Big-Endian Mapping of Structure S .........ooo o
Little-Endian Mapping of Structure S ...
PowerPC Little-Endian Structure Sin Memory ...........ccccceeene

PowerPC Little-Endian Structure S as Seen by Processor
PowerPC Little-Endian Mode, Word Stored at Address 5
Word Stored at Little-Endian

Address 5 as Seen by Big-Endian Addressing .........ccccceeenne

PowerPC Big-Endian

Instruction Sequence as Seen by Processor ...........ccccceeeeenne.

PowerPC Little-Endian

Instruction Sequence as Seen by Processor ...........ccccceeeeennne.
Floating-Point Single-Precision Format .........cccccoeiiiiiiiiis
Floating-Point Double-Precision Format ...........cccccceeeiieiiniiinnnne.
Biased Exponent Format ...........cccuveiiieiiiiiii s
Approximation to Real Numbers ..........cccoooiiiis
Format for Normalized Numbers ...,
Format for Zero NUMDErs .........ooeeiiiiiiii e
Format for Denormalized Numbers ...,
Format for Positive and Negative Infinities ...........c.ccccccciiiiis
Format for NANS ...
Representation of QNaN ...
Single-Precision Representation in an FPR ...........cccccccviiinnnnee.
Rounding Flow Diagram ............ceeiiiiiiiiiiiiiiis
Relation of Z1 and Z2 ...

Register Indirect with Immediate Index Addressing ...................
Register Indirect with Index AJdressing .......ccccccceeeeveeeiiiniiinnnnns
Register Indirect ADAresSing .........cccccviemiiiiieiiiiiiieeeeeeeeeeeee
Register Indirect with Immediate Index Addressing ...................
Register Indirect with Index Addressing ..........cccccoveeeeeiiiiiiiiees
Branch Relative AddreSSiNg ......cccccooiiiiriiiiiieieeeeeee e
Branch Conditional Relative Addressing .......ccccceeeiiiiieeeeeeennnnee.
Branch to Absolute AJAreSSiNg ..........ceeeeeeeiiieiieiiieniieeeeeeiiees

LIST OF FIGURES
Revised 1 February 1999

MOTOROLA
Xiii



Figure Title

4-9 Branch Conditional to Absolute ADAressing ..........cccoeeeeeeiiiiiiiiiieeee e, 4-52
4-10  Branch Conditional to Link Register Addressing ..........ccooeeveeeiiiiiiieeeeeennnne. 4-53
4-11 Branch Conditional to Count Register Addressing ........ccccccveeeiiiiieieeenenne. 4-54
5-1 Instruction Cache Organization ... 5-2
5-2 Instruction Cache Data Path ... 5-3
6-1 History Buffer QUEUE ...........eeiiiiee e 6-8
6-2 RCPU Floating-Point ArchiteCture ..o 6-32
6-3 Real Numbers Axis for Denormalized Operands .........cccccooiiiiiiieeieeeciiiinnenn. 6-33
7-1 INSTFUCTION FIOW .. 7-2
7-2 Instruction Sequencer Data Path ... 7-3
7-3 Basic Instruction Pipeline ... 7-5
7-4 Number of Bus Cycles Needed for String Instruction Execution .................... 7-8
7-5 Load from Internal Memory Example ... 7-17
7-6 Write-Back Arbitration Example | ... 7-17
7-7 Write-Back Arbitration Example Il ... 7-18
7-8 Load with Private Write-Back Bus Example .........cccccoiiiiiiiiiee 7-19
7-9 External Load EXample ... 7-20
7-10  History Buffer Full Example ... 7-21
7-11 Store and Floating-Point Example ... 7-22
7-12  Branch Folding EXample ... 7-23
7-13  Branch Prediction EXample ... 7-24
8-1 Watchpoint and Breakpoint Support in the RCPU ... 8-12
8-2 Partially Supported Watchpoint/Breakpoint Example ............ccccccceeiiiiiinnneen. 8-15
8-3 I-Bus Support General STTUCLUIE .......oooiiiiiiiiiiee e 8-16
8-4 L-Bus Support General StruCtUre ..........occcoiiiiiiiiiiieeee e 8-18
8-5 Development Port SUPPOrt LOGIC .....ueeeeieiiiaiiiieee e 8-23
8-6 Development Port Registers and Data Paths ..........ccccoooeiiiiiiiiiiee 8-25
8-7 Enabling Clock Mode Following Reset ... 8-28
8-8 Asynchronous Clocked Serial Communications ...........ccccccecviiiiiiiiiieeeeeeeenn. 8-29
8-9 Synchronous Clocked Serial Communications ............cccceeeiieeiiiiiiieeeeeneee. 8-30
8-10  Synchronous Self-Clocked Serial Communications ..........cccccoeoiiiiiieennnnnnne. 8-31
8-11 Enabling Debug Mode at ReSet ..........couiiiiiiiiiiiii e 8-37
8-12  Entering Debug Mode Following Reset ... 8-38
8-13  General Port Usage Sequence Diagram ............oooeiiiiiiiiiiiiiie e 8-43
8-14  Debug Mode LOGIC ....cooiiiiie e 8-47
9-1 INStruction DESCHIPLION ...t 9-6
RCPU LIST OF FIGURES MOTOROLA
REFERENCE MANUAL Revised 1 February 1999 Xiv



