Blackfin BF533 EZ-KIT

JITK -- Putting the

Activating a FLASH memory “outputl
Part 2

—

Agenda

e Processors need to send out cont
signals (high /low 1/0 true/fals

— General purpose input / output GPI
processor chip (16)

— FLASH memory chip has additional/oO
ports connected to Ez-Lite KITLED’s

« Making the FLASH memory /O port
control the Ez-KIT LED’s

 The new Blackfin assembly language
instructions needed
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Blackfin 1/O pins -- REVIE_\
EVENT
Tamianon || SomolE | | warcwvoc e |
[ otmsee | - o Tl
REGULATOR &
= = e -
IrDA®
| TIMERO, TIMER1, —_—
TIMER2
CORE/SYSTEM BUS INTERFACE K—— | ‘

DMA
[ | CONTROLLER ]
E ’% SERIAL PORTS (2) |<::>

U EXTERNAL PORT
FLASH, SDRAM K—>
CONTROL

Figure 1-1. Processor Block Diagram 5

— BOOT ROM

Radio controlled car

“IN PRINCIPLE”, we could

* Connect LED1 control signal to turn rig
signal line of radio transmitter

* Connect LED2 control signal to forwar
signal line of radio transmitter

* Connect LED3 control signal to left signal
line of radio transmitter

“IN PRINCIPLE” means —we might start off this way while we
initially explore ideas to control the car.
However we may (or may not) finish the project a different way.

— In actually fact we will use both PF1, PF5, PF6, PF7 as output to control
car during the labs. IN PRINCIPLE — During Lab 4 we could use SPI

interface so we can contr and put out messages to operator on
LCD screen. (Sal ing TV flashing ship lab.)
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LEDs connects

FLASH A (1MB)
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Activating LEDs -- REVIE
» Get the FLASH to work correctly

— Performed by InitFlashCPP( )

e Get the Port to work correctly as outputsor

pins PB5 - PBO, leaving other pins -
unchanged in behaviour
— Performed by InitFlashPortCPP()
 Write the value we want to LEDS
— WriteFlashLEDASM(int value)
— WriteFlashLEDCPP( int value)
 Read back the value the LEDs show
— int ReadFlashLEDASM(void)
— int ReadFlashLEDCPP(void)

T

"EBIUT EXternal Bus Interrac

Unit -- REVIEW

How does EBIU “know” whether to execute your co

by writing the data to FLASH (LEDs live there) or

SDRAM memory (Large arrays live there)?

e JITK -- Just-In-Time-Knowledge — WAIN rather than WAIL

EAB

DEB

PAB

EXTERNAL BUS CONTROLLER
EBC)

EBIU

ﬂ

™| ASYNCHRONOUS

|

MEMORY
CONTROLLER
(AMC)

FLASH

|«— DATA [15:0]

— ADDR [19:1]

—— ABE [1:01/SDQM [1:0]
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~—— ARDY

> ACE

s ARE
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SDRAM
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DEVICE
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ANSWER -- Blackfin Memory Map l

e McVASH control
logic ideas again!
e LDF file controlled

* If PO (pointer
register) is set to
address 0x20001000
then

RO = W[POQ] (2);
reads a 32-bit value
from FLASH BANK O

 IfROis 6 and
PO is 0x0000 1000
then
B[PO] = RO;
places an 8-bit value int

SDRAM memori

ADSP-BF533 MEMORY MAP

CORE MMR
OXFFED 0000 — et
0xFFCO 0000 —
RESERVED
0xFFBO 1000 —»
0xFFBO 0000 EEEQ;SEEAD SRAM
0xFFA1 4000
R AT 0000 INSTRUCTION SRAM/CACHE
INSTRUCTION SRAM
0xFFAQ C000
O AD 8000 —a | NSTRUCTION SRAM
O AD 0000 INSTRUCTION SRAM
0xFF0 8000 — | FESERVED
DATA BANK B SRAMICACHE
OXFF90.4000 DATA BANK B SRAM
0xFF90 0000 e SERVED
0xFF20 8000
DATA BANK A SRAMICACHE
g"i;:g :ggg DATA BANK A SRAM
x|
0xEF00 0000 RREZE::E';
020400000 ASYNC BANK 3
0x20300000 ASYNG BANK 2 4
02020 0000 ASYNC BANK 1 ’
gxi:;::g 3223 " [ASYNC BANK O
i RESERVED
0x0800 0000 é
SDRAM

ASK ME ABOUT
W, B and (2)

| INTERNAL
MEMORY

EXTERNAL
MEMORY

0x0000 0000




FLASH registers -- REVIE

How does Blackfin “match” itself fOf
fastest FLASH operation

» Depends on which FLASH is used in thes
EZ-Lite KIT from a specific manufacturp‘"

|
EBIU Programming Model

This section describes the programming model of the EBIU. This model is
based on system memory-mapped registers used to program the EBIU.

There are six control registers and one status register in the EBIU. They
are:

¢ Asynchronous Memory Global Control register (EBIU_AMGCTL)
¢ Asynchronous Memory Bank Control 0 register (EBIU_AMBCTLO)
*  Asynchronous Memory Bank Control 1 register (EBIU_AMBCTLL)

¢ SDRAM Memory Global Control register (EBIU_SDGCTL)

Bank control register -- REVI

Reset value will probably work “as is® bt
not efficient — “slow reads”
— Efficiency not normally a problem —if op not done Ofi€

Asynchronous Memory Bank Control 0 Register (EBIU_AMBCTLO)
31 30 20 28 27 26 25 24 23 22 21 20 19 18 17 16

0xFFCO DAO4 11|t [o|ofofofr|o Reset = DxFFC2 FFC2
Il | I

B1WAT[3:0] 4‘ L B1RDYEI

Bank 1 write access time (number of Bank 1 ARDY enable

cycles AWE is held asserted) 0- Ignore ARDY for accesses to
0000 - Not supported this memory bank

000110 1111 - 1 10 15 cflies 1- After access time countdown,
B1RAT[3:0] d use state of A_HDY o deter-
Bank 1_read access time (number of mine completion of access
cycles ARE is held asserted! B1RDYPOL

0000 - Mot supported Bank 1 ARDY polarity

000110 1111 - 1 to 15 cycles 0 - Transaction completes if
B1HT[1:0] ARDY sampled low

Bank 1 hold time (number of cycles between AWE or 1 - Transition completes if ARDY
ARE deasserted, and AOE deasserted) sampled high

00 - 0 cycles BATT[1:0]

01- 1 cycle Bank 1 memaory transition time
10 - 2 cycles (number of cycles inserted after a

“ 11- 3 cycles read access to this bank, and
B1ST[1:0] = before a write access to this bank
Bank 1 setup time (number of cycles after AOE \ or a read access to another bank)
\} asserted, before AWE or ARE asserted) 00 - 4 cycles for bank transition

00 - 4 cycles 01 -1 cycle for bank transition

01 - 1 cycle 10 - 2 cycles for bank transition
10 - 2 cycles 11 - 3 cycles for bank transition
11 - 3 cycles 15 14 1312 11 10 @ 8 7 6 5 4 8 2 1 0

!w [ T |1‘|1 [ENERE !w [t I|o B CREAENEN |
: | I |

BOWAT[3:0] L 11 | BoRDYEN

Bank 0 ARDY enable
0 - Ignore ARDY for accesses to
this memory bank 10

cycles AWE is held asserted)
0000 - Not supported

=
Bank 0 write access time (number of ‘ ‘
0001 te 1111 - 1 to 15 cveles

General Control Register -- R

» Reset value leaves “CLKOUT”
disabled —is that important?

Asynchronous Memory Global Control Register (EBIU_AMGCTL)

1514 1312 1110 0 8 7 6 5 4 3 2 1 0
oxFFc0 0400 o Jo Jo o fofo Jo [ofi[i [ [1]ofo 1 [o] Reset=0xo0F2

1
CDPRIO MCKEN
0 - Gore has pricrity over DMA 0 - Disable CLKQUT for
for external accesses §—> asynchronous memaory
1 - DMA has priority over core region accesses
for external accesses 1 - Enable CLKOUT for
For more information, please see asynchronous memaory
Chapter 7, "Chip Bus Hierarchy.” region accesses
AMBEN[2:0]
Enable asynchronous memory
banks

000 - All banks disabled
—. 001 - Banko enabled
010 - Banko and Bank1 enabled
011 - Banko, Bank1, and Bankz
enabled
1xx - All banks (Banko, Banki,
Bank2, Bank3) enablad

Figure 17-3. Asynchronous Memory Global Control Register
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InitFlashCPP( ) -- REVIEW

* Get the FLASH to work correctly

 May be “many” processes running on the
Blackfin. All these processes may want to use
InitFlashCPP()

e

InitFlashCPP() {

If FLASH memory is already configured
—return without re-initializing
to avoid destroying existing code

Else {
configure Memory Bank control register

THEN configure Global control
(turns on the FLASH)

Y




\ Set the Bank control regi

e Kit documentation recommends
Ox7BBO0. What does this setting do2

PERIPHERAL REGISTER ADDRESS _PERIPHERAL REGISTER RESET VALUE

Asynchronous Memory Bank Control 0 Reglster (EBIU_AMBCTLO)
31 30 20 28 27 26 25 24 23 22 2120 19 18 17 19
xFFCO DAO04 1ttt fefe)efr e

Look in EZ-Kit documenta

e Don’t start from scratch — Look for
recommended settings

 These settings are specific for FLASH
memory used on the EZ-Kit Lite

Reset = DxFFC2 FFC2

| I'l 1 |
: BIWAT[3:0] 1 B1RDYE
7 CyCIeS Bank 1 write access time (number of Bank 1 ARDY enable
: : les AWE is held ried -
Table 2-4. Asynchronous Memory Control Registers Settings Example not 15 e At held asserted) IGNIORE ™ tnore ARDY tor acosssos to
0001 to 1111 -1 o 16 cycles 1- After access time countdown,
BIRAT[3:0] — | use state of ARDY to deter-
R&‘gisl‘t‘l‘ Value Function 11 not 15 E;Ql;;%egi:chc;;sa::\:ngl:)mber of Bmlr)n‘\fn:gfmp\etlon of access
0000 - Mot supported Ear#( 1 ARSY pulant\:ST .
. . - 0-
EBIU AMBCTLO 0x7BEOTEED Timing control for Banks 1 and 0 By 1 to 18 cyeles ARDY sampied low -
_ B = 1011 Bank 1 hold time [number of cycles between AWE or 1 'l;;";l'g’;iﬂg‘r’]mp‘e‘% it ARDY
i Timing control for Bank 2 (Bank 3 is not used) w0 Uu;;;a:ineu, RO deesseried BITTI1:0)
EEII_AMBCTLI1 bits 1 5-0 0x7BEO 4 01-1cycle Bank 1 memory transition time
2 CyCleS 10- 2 cycles (nugnberclcy{clgfin;en:d af;era
11- 3 cycles read access to this bank, an
its 3 Enable all banks Turns on clock B1ST[:0] before a write access lo this bank
EBI U_AMGCT L bltS % O OxF Bank 1 setup time (number of cycles after AGE or a read access to another bank)
asserted, before AWE or ARE asserted) 4 g? —?Wc}esmforbbaakttranstltmn
00 - 4 cycl -1 cycle for bank transition
3 CyCIeS 01-1 gg:s | 10 - 2 cycles for bank transition
P P . 10 - 2 cycles CyCles 11-3cycles for bank transition
Each Flash chip is initially configured with the memory sectors mapped 113 cycles B s e s s £ e
into th < add , hown in Table 2-5 N0 N0 00 amno|
nto the processor s a ress space as shown n lable 2-2. BOWAT[3:0] T Tl T 1l T T Doroven

Bank 0 ARDY enable
0 - Ignore ARDY for accesses to
this memory bank 14

cycles AWE is held asserted)
13 0000 - Not supported

=
Bank 0 write access time (number of ‘ ‘
0001 te 1111 - 1 to 15 cveles

Control access speed -- REVI

\ Set General Control Regis

« Documentation says set to “OxF* 1@
this particular FLASH chip

DATA LATCHED

J, TRANSITION
SETUP  READAGCESS | HOLD TIME

2CYCLES | 2CYCLES 11 CYCLE 1CYCLE|

| |

| | |
mh
Erto) W BE X
X
>_i_
|
|

Asynchronous Memory Global Control R

PERIPHER DDRESS

(EBIU_AMGCTL) i
PERIPHERAL REGISTE‘I?SET VALUE

-

15141312 1110 © 8 7 6 5 4 3 2 1 0
xFFC00A00 o [ofo [ofofoJo[oi [t [1[1ofo]1 o] Reset=o0xo0F2

=

CDPRIO LMCKEN
0 - Core has pricrity over DMA 0 - Disable CLKOUT for

ADDR[19:1] X ADDRESS

(\.

x

x

i

L

>0

for external accesses asynchronous memaory ()] O

1 - DMA has priority over core ENAB|LE region accesses < ©)

| for external accesses 1 - Enable CLKOUT for w =

For more information, please see asynchronous memaory

DATA[15:0] _Hl X__Reap X Chapter 7, “Chip Bus Hierarchy” region accesses (<) 9
. R ) AMBEN[2:0] -

p— T\ | | | Note: We don’t access this memory Enable asynchronous memory o O

| [ [ | location using an pointer register (P0O) banks _ S N

| | | | with value 0XFFCO 0A00 000 - ol panks disabled L=

ARE | | 010 - Banko and Bank1 enabled - o

| | | | Instead we #include <blackfin.h> USE ALL 011~ Bankd, Bankt, and Bank2 <>( I.

} } } } } and use a pointer value 1xx - All banks (Banko, Banki, 0) '

we [ | | | | | = EBIU_AMGTCL (Software engineering Bankz, Bank3) enabled > |-|§J
abstraction concept) =

Q x

o w

O <

Figure 17-6. Asynchronous Read Bus Cycles Figure 17-3. Asynchronous Memory Global Control Register
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Key issues -- REVIEW

InitFlashCPP()

Register WValue Function

EBIU_AMBCTLD 0x7BE07BRD Timing contral for Banks 1 and 0

EBIU_AMBCTLL bits 15-0 | 0x7RED Timing control for Bank 2 (Bank 3 is not used)

EBTU_AMGCTL birs 3-0 | OxF Enable all banks

Does not sound too big a deal (IN PRINCIPLE)
1. Set pointer to EBIU_AMBCTLO address
2. Then set value = 0x7BB07BBO
3. Then store value at EBIU_AMBCTLO
*pt = value
4. Then make sure “write occurs” NOW as this processor ¢
delay doing writes “until convenient”. This processor is

designed to do “writes” when “it is not busy” doing MANY
reads

* Do the same for the other “32 bit” FLASH registers

T

Build and Test Stub -- REVV

## What we want to do —— pzeudo—code

o wold InitFlashASH{woid) { CHANGED TO InItFIaShCPP()

o If FLASH memory already configured

e return without initializing

e El=e { s Drder is important
e configure Memory Bank control register

e THEN configure Global control

e (turns on the FLASH)

ks 1

ks 1

<4 woid InitFlashASHivoid) {
.section program;
.global _InitFlashASH:
M:

= on the FLASH)

o 1
e 1
| InitFla=shASH. END:

T

When stub is tested -- add coc-'ﬁg

The System Synchronize (SSYNC) instruction forces all speculative, tran-

sient states in the core and system to complete before processing
continues. Until SSYNC completes, no further instructions can be issued to
the pipeline.

The SSYNC instruction performs the same function as Core Synchronize
(CSYNC). In addition, SSYNC flushes any write buffers (between the L1
memory and the system interface) and generates a Synch request signal to
the external system. The operation requires an acknowledgement

o s

7In1tFlashASM
- I

B

#¢ yoid InitFlashASM{woid) {
section progr.
global InltFlashASM

ERROR WHEN WRITING A
AVOID SAME PROBLEM |

f FLASH memury already configured

e eturn without initializing

L El=s s Order is important
e configure Memory Bank control register

~~ Set PO_to point to EBIU_AMBCTLO
PO = BIU_AMBCTLO:

NEW VIP BLACKFIN
INSTRUCTION SSYNC,;

Finish all pipelined operations
/7 as thiz processor can delay doing writss "until convenisnt" before Continuing
SEYNC: ~/ SS¥NC Programnming manual page 16.4

id 9
1 _'J 19

~+ Then RO = 0x7EB07EED
RO = 0=7BBOVEED:

-

~

Then [FO] - RO
[FO] = RO:

~+ Then make sure write occurs NOW

FlashlltilitiesAS. .

Opvious problem - value nee

EBIU_AMBCTLO = ?
 LOOK IN THE MANUAL - CHAPTER

Asynchronous Memory Bank Control 0 Register (EBIU_AMBCTLO)
31 30 20 28 27 26 25 24 2 21 20 18 18 17
0xFFCD DAD4

Reset = 0xFFC2 FFC2

[IENEREN CRENEREN KRR |0|o|0|o|1|o

O BIWAT[3:0] — B1 FlDYE N

ool 4 ceoibe momonn bieao £ me ot o e

“able
7 woid InitFlashaSHivoid) { for accessss Lo
.Eection program;

glaobal _InitFlazhdSH:

InltFlashASM
If FLASH memory already configured
// return without initializing
s Elzse { < Qrder Miportant
s configure Hemory Bank control Ster

< Set PO to point to EBIU_AMBCTLO
#define EBIU_AMBCTLO =0x=FFCO 0404

Fl = BIU_AMECTIO: 2 obviou
- Then B = 0=7EE07EE0 Is the following the correct code to use in C++ errors
RO = 0x7BE07EBO:
s Then [PO] = RO #define pBIU_AMBCTLO = (int *) OXFFCO 0A04
[EO] = Ri: FIND THEM

- Then make sure write occurs NOW

.\« a=z thiz proceszor can delay doing writes "until convenient”
S5YHC </ BEYHC Progranming manusal page 168

|




Corrected code - still fail
(Get equivalent errors in C++

e ——— 77 woid InitFlashachi(woiay NO “=" in a define
raject Group [1 project .section program;
5 FlashMemory el .ﬁgﬁal _InitFlashASH; statement
323 Source Files | InitFlas] :
__ FlashUtlitiestS M, 3sm = If FLASH memory already configured

s return without initializi
(22 Linker Files s El=e { s T is
-.[[] Header Files s configure Memory Bank o 1 regist No L
0 "spaces’ In
/ Set P to point to EBIU_AMECTLO bp
#define EBIU_AMECTLO 0xFFCO0AD4 number
P0 = EBIT_AMBCTLO: \
./ Then RO = 0x7EE07EE0
RO = Ox7EE07EED;

/7 Then [PO] = RN
o L0l Spell check
-~ Then make sure write occurs HOW “ O" not *“ O”
4 sz this processor can delay doing writss "until con
SSYNC:; S SSYNC Programming manual page 1
Cl | DEFECTS in code
Project FlashUtilitiesaS. .. I Q rocess
———————————————— Comfiguration: FlashMemory - Debug—1m————— i
FlashUtilitiesASH . asm Pair programmlng
[Error =ab003] " ~FlashUtilitie=iSH a=n": 25 Semantic Error in instruction 1
e e COuad.: cost if not caught
Operands don't fit instruction template 'REG ASSIGH expr’
Check for an out of range immediate walue or an illegal register by partner
[Exrror eahk003] " “FlashUtilitiesASH asmn" 28 Semantic Error in instruction 3 * 355
RO = 0=x7EEB07BED:
Operands don't fit instruction template 'REG ASSIGH expr'.
Check for an out of range immediate walus or sn illegsl register.
Previous errors prevent assenbly

MIPS and Blackfin behave same

putting 32 bit numbers into 32 bi

registers

* You can't load a 32-bit register with a 32=
bit immediate value using one instructi

- WRONG RO = 0x7BB07BBO; >
 Must load low 16-bit of register
RO.L = Ox7BBO;

 Then load high 16-bits of register
RO.H = 0x7B00;

* You must load addresses into PO the same way. You write
the code to replace PO = OxFFCOOA04

In C++ code, a similar error is using unsigned int value (32 bits)
when you meant to use unsigned short value (16 bits)

T

More readable ASM code exa-\

#include "macros h"

Project Group (1 project] A void InitFlashASH({woid) {
= FlashMemory .section program:
223 Saurce Files TaitFl .Eigﬁal _InitFlashASH:
: ~ | Ini as. :
o[ FlashUritieshSh.asm 2 If FLASH memory already configured
(23 Linker Files o return without initializing
[0l Header Files e El=e | s# QOrder i1z important
e configure Hemory Bank control register

/¢ Set PO _to point to EBTT_AMECTLO
ﬁefine EBIU_AMBCTLO O=FFCO0AD4
PO = EBIT_AHBCTLO:
- YOU FIX THIS COD
/// Then RO = 0x7EB07ERD
RO.L = 0=7EBO:
/ RO.H - 0=7EBO.

7/ More readable code

#define FLASH CONTROLO_RESET VALUE 0x7EBO7EBO
RO.L = lo(FLASH CONTROLO_RESET_VALUE):
RO.H = hi(FLASH CONTROLO_RESET_VALUE) : <

v/ Then [PO] = RO
[PD] = RO:

j Rt Self documenting
N ¥ Project FlashUtiitiesAS I code

- | i — A — Configuration: FlashMemory - Debug—m———————-——
Iz SELAshUtilitiesASH. asn | dO “ definen
[Erfor eat003] " . ~FlashlUtilitiesASH asn" 26 Semantic Error in instruc

PO = 0xFFCO0AD4;

Operands don't fit instruction template 'REG ASSIGH sxpr' and then use

Check for an out of range immediate value or an illegal register. (double_cllck)
Frevious srrors prevent assenbly Cut‘and'paste
A=senbler totals: 1 error(s) and 0 warningis)

Tool failed with exit-ezception code: . the Iabe'

Build was unsuccessful. (AMA _— dOUble-CIiC

What to look for in the following

Detailed look at the WriteLED( ) and
ReadLED( ) code you will USE (rather the
write) during the familiarization laborat@
and assignment 1 /

* Look at how the Blackfin assembly
language syntax is used.

« KEY ELEMENT TO USE IN LABS AND
QUIZZES.

— Must do our coding without destroying the
operation of existing code functionality.

— When using hardware, this normally means the
extensive use of bitwise AND and OR
operations.

T




WriteFlashLEDASM(long inVV

USER CASE STUDY — TASK -- Write
(on) or ‘0’ (off) to the Port to activate
LEDs connected to pins PB5 > PBOM
leavina other pins unchanaed. »
Table 2-9. Flash A Port B Conrtrols

Bit # User 1O Bit Value

S LEDY 0= LED OFF; 1= LED ON
4 LEDS 0= LED OFF; 1= LED ON
3 LED7 0= LED OFF; 1= LED ON
2 LED6 0= LED OFF; 1= LED ON
1 LEDS 0= LED OFF; 1= LED ON
0 LED4 0= LED OFF; 1= LED ON

WriteFlashLEDASM(long in_V

1. Read “8-bit LED data register” into 32-bit processoe
data register R1 (makes a copy)

2. Keep “top” 2 bits (AND operation on bits 7 and 6) of
copied value in R1

3. Keep “bottom” 6 bits of “in-par” 32-bit in_value (Fy
4. OR the two processor data registers
5. Write “modified copy” back into “LED data register”
» PROBLEM *“byte” read and writes — how do we do
those?

Table 2-6. Flash A Configuration Registers for port A, B

Register Name Port A Address Port B Address

Data In (Read-only) 0x2027 0000 0x2027 0001

Data Out (Read-Write) 0x2027 0004 —p | 02027 0005

Direction (Read-Write) 0x2027 0006 0Ox2027 0007

Standard ENCM3069 assembDbly

problem, but using different s

» Start with the stub and pseudo-code of
user-case study

— Use the ‘real C++’ as psuedo-code when we
know what to. Use a description otherwise

.=ection progran;

global _UriteFlashLEDASH: s woid UriteFlashLEDASH(long in_walus):
s “" in RO
| WriteFlashIEDASH:
-7 PROBLEM "byte" read and writes

< unzigned long ledDataCopy:

#/ Read LED data reg1ster into Drocessor data register (makes a copy)
< Convert "byte" into "unsigned long" so we can do the math
Ea i)
<7 Keep "top" 2 bits (AND operation) of copy
<7 #define TOPZBITS_MASKEVALUE 0=xC
#7 unzigned long top2BitHask = TOFPZBITS _MASKVALUE:
#7 ledDataCopy = ledDataCopy & topZBitHask:

<7 Keep "bottom" 6 bits of "in-par" 32-bit in_wvalw
<7 Fdefine EOTTOMGEITS HASKVALUE 0x3F
<+ unsigned long bottomZBitMask = BOTTOMGBITS MASKVALUE:
<7 in_walue = invalue & bottomZBitMask

#7 OR the two processor data registers
s ledDataCopy = ledDataCopy | in_walues:

<7 Write "modified copy" back into "LED data register”

7 P17117797 Typo bottom6bitmask
| WriteFlashLEDASH . END. RIS,

27

Now identify the registers to

* Input value (In_par) come in RO

» We can use R1, R2 and R3 without
saving

P

ssction program:
.global _WriteFlashLEDASH: <7 woid WriteFlashLEDASM{long in_value):
o "% in RO
#defins in_walus RO RO

| WritsFlashLEDASH:
[*~ FROBLEX ‘"byte' read and writes

~/ unsigned long ledDataCopy,
#dsfins ledDataCopy_R1 Rl

~# Read "LED dats register® into procsssor data register (nakes a copy)
## Convert 'byte' into 'unsigned long' =o we can do the math
oI
/¢ ¥e=p "top’ 2 bits (AND opswstioa) of copy
# #detine TOP2BITS MASKYALUE 0xC
o unsigned long top2BitMask = TOPZBITS MASKVALUE:
#define top2BitMask_RZ R2
## ledDataCopy = lsdDataCopy & top2Bithask:
v R2 is nov dead — could re-use

#7 Hesp "bottom” 6 hits of "in-par® 32-bit in_walu
<7 #define BOTTOMSEITS MASEVALUE 0x3F
7 unsigned long bottomZBitMask = BOTTOMEBITS_MASKVALUE:
#defins bottom2?BitMask_R3 R3

77 in_value = invalue & bottom2BitHask:
"~ R3 iz now dead -- could reuss
~// OR the two processor data registers
< ledDataCopy = ledDataCopy | in_value:

## Write "modified copy' back into "LED data register .
Typo bottom6bitmask

S4FTTRRRRT

| WriteFlashIEDASH.END: RTS:




Add in the code we understa

section progran;
global _WriteFlashLEDASH: # yoid WriteFlashLEDASH{long in_walue)
o “" in RO

#define in wvalues RO RO

| WriteFlashLEDASH:
.~ PROBLEM ‘"byte" read and writes

<+ unzigned long ledDataCopy;
#define ledDataCopy_R1 R1

< Read "LED data register" into processor dats register (makes a copy)
< Conwert "byte" into "un=igned long" =0 we can do the math
L A

< Hesp "top" 2 bitz (AHD operation) of copy
7 #define TOPZBITS_MASKVALUE OxC
#define TOP2EITS MASKVALUE 0xC s« unsigned long top2BitMask = TOPZBITS_MASKVALUE
#define topZBitHask RZ R2
top?BitMa=sk_RZ = TOPZBITS_MASKVALUE.
<7 ledDataCopy = ledDataCopy & topZBitHask:
ledDataCopy Rl = LedDataCopy_R1 & top2BitHask _RZ;
.~ R? i= now dead — could re-use

< Kesp "botton" B bits of "in-par" 32-bit in_walu=
#define BOTTOMEEITS MASKVALUE 0x3F < #define BOTTOMEEITS MASKVALUE 0x3F
## unsigned long bottombBitMask = BOTTOMGBITS HASEVALUE:

#define bottombBitMask R3I R3
bottoméBitHask R3 = BOTTOMEBITS_HASKVALUE
A in_walue = invalue & botton2BET =k .
in_walue R0 = in walus RO & bottombBitMask R3: FlXed typO
<+ R3 iz now dead — could reuse

#7 OR the two processor data registers B
s+ ledDataCopy = ledDataCopy | in_walus: Stl” anOther
ledDataCopy_R1 = ledDataCopy Rl || in_walue_R0O: Syntax
# Write "modified copy" back into "LED data register”
S FIPIRIIET pl’ObIem

| WriteFlashLEDASH END: RTS;

8 bit and 32 bit writes

(Chapter 6 of instruction user manual?)

 [PO] = RO; 32-bit write (4 bytes)

— Places all 32-bits of processor data
register into “long word” (32 bit)

address starting at memory location R®
—If PO = 0x1000 — then place “ 32-bit*™Wvalue

at memory location 0x1000
« B[PO] = RO; 8-bit write
— Places “bottom” 8-bits of 32-bit

processor data register into “byte” (8
bit) address starting at memory location

pointed to by pointer register PO

T

COMMON MIS-UNDERSTANDING

8 bit and 32 bit reads
« RO =[P0]; 32-bit read (4 bytes)
— Places all 32-bits of “long word” (320}

address starting at memory location B8
into processor data register

—If PO = 0x1000 — then place “ 32-bit* value
at memory location 0x1000
« RO =B[PO0] (2); 8-bit read
— Places “byte” (8 bit) address starting at
memory location PO into “bottom” 8-bits

of processor data register and puts “0”
into the “top” 24 bits of register

— Must convert “8-bit” read operation into
a “32” bit “storein register” operation

O
=
(@)
=z
=
0
o
L
(@)
P
=
P
=
Z
o
=
=
o)
8]

Add byte read and write oper-:}

.section program;
.global _WriteFlashLEDASH: S yoid WriteFlashLEDASH(long in value)
s % in

#define in_wvalus RO RO

| WriteFlashLEDASH :
.~ PROBLEM "byte" read and writes

<< unsigned long ledDataCopy:
#define ledDataCopy_R1 R1

< Read "LED data register" into processor data register (makes a copy)
< Convert "byte" into "unsigned long" =0 we can do the nath

#define LED DATA REGISTER_ADDRESS 0=2027 0009
PO.L = lo{LED_DATA REGISTER ADDEESS): FO.H = hi(1ED_ DAT4 REGISTER_ADDRESE
ledDataCopy_E1 = E[FO0] (Z}

s Kesp "top" 2 bits (AND operation) of copy
s« fdefine TOPZBITS_MASKEVALUE 0zC
#define TOPZBITS MASKVALUE DxC <« ggzigned long top2BitHask = TOPZEITS B

#define top2BitHask RZ R2

Is this correct
for keeping top
2 bits of an 8-
bit value?

“DEFECT" if
not corrected
*% AMW *%

top2BitMask R2 = TOPZBITS MASKVALUE
<+ ledDataCopy = ledDataCopy & top2BitMas
ledDataCopy_R1 = LedDataCopy_Rl & top2BitMask _R2:
W R2 iz now dead —— could re-use

<< KHeep "bottom” 6 bits of "in-par" 32-bit in_walus
#d=fins BOTTOMEBITS MASEVALUE 0x3F < #define BOTTOMEBITS_MASKVALUE 0x3F
< unsigned long bottombBitMask = BOTTOME
#define bottomb6BitHask_R3 R3

bottonbBitHask _R3 = BOTTOMABITS_MASEVALUE:
A4 in_walue = inwalue & bottom?BitHaslk:
in_walue R0 = in_walue R0 & bottom6BitHaslk RE3;

< B3 1z now dead —— could reuse

<7 OR the two processor dats registers
s« ledDataCopy = ledDataCopy | in_wvalue:
ledDataCopy_R1 = ledDataCopy Rl | in_walus_RO:

<4 WUrite "modified copy" back into "LED data register”
B[FD] = ledDataCopy El:

| WriteFlashLEDASH END: RTS:
i

Still syntax
problems
"ERRORS”

Fix as
exercise

Test by using
instead of my
code in Labs
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InitFlashPortCPP() to compl

» Set direction to 1 on lower pins leaving other
direction values unchanged

— Read “direction” byte register into process
data register (makes a copy)

— Set another processor data register to 0x
— OR the two data registers (HOW?)

— Write “modified copy” back into “direction byte
register”

Table 2-6. Flash A Configuration Registers for port A, B

Register Name Port A Address Port B Address

Data In (Read-only) 0x2027 0000 0xz2027 0001

Data Out (Read-Write) 0x2027 0004 0x2027 0005

Direction (Read-Write) 0x2027 0006 ——){) X 2 027 0007

Agenda

e Processors need to send out cont
signals (high /low 1/0 true/fals

— General purpose input / output GPI
processor chip (16)

— FLASH memory chip has additional/oO
ports connected to Ez-Lite KITLED’s
« Making the FLASH memory /O port
control the Ez-KIT LED’s

 The new Blackfin assembly language
instructions needed

[
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