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nere-Syste

Peripherals

. Qotvices
Serial ports

Connectivity 7.

Sample rate converters
DMA

L

AR

Features

« Core: ARM 2.5t Cortex™-M4 CPU with FPU,
‘acoelerator (ART

Built in RAM / Flash
External memory | Shmars
Size

Power consumption

- Flexible static memory contr
Supporting Compact Flash, SRAM,
FSRAM, NOR and NAND memeriés

LCD paraliel intarfaca, 8080/6800

Clock, resat and supply management

~ 18V 10 3.5 V application supply and UOs
POR, PDR, PVD and BOR

reédibters + optional 4 KB backup SRAM
3x12:bil, 2.4 MSPS AID converters: up 10 24
channelé and 7.2 MEPS in triple intedeaved
moda
212-bit DIA converters

« General-purposa DMA: 16-stresm DMA
contrallet with FIFOS and burst support
Up to 17 timars: up to twelle 16-bit and two 32-
bil timers. up t0 168 MHz. each with up 10 &

SHARC Processor
ADSP-21483/21486/21487/21488/214

STM32F405xx
STM32F407xx

ARM Cortex-M4 32b MCU+FPU, 210DMIPS, up to 1MB Flash/192+4KB RAM, USB
‘OTG HSIFS, Ethernet, 17 TIMs, 3 ADCs, 15 comm. interfaces & camera

Datashest - production data

ICIOCIWM or pulse counter and quadrature

(incremental) encoder input

Dabug mode

— Serial wirs debug (SWD) & JTAG
interfacas

— Cortax4 Embedded Trace Macrocall™

UP 0 138 5 Vtlerant 105
Up 16 15 conirmication it
Up lo 3 % FC inferfaces (SMIBusiPMBus)

U 13 Sty 42 M/} 2 i s
B183,SE1p 42 Mbtara 2 i
e e oo . o ol
5 Can martces (208 Actve)

2010 iortnes

Advancad covomsivity

B 2 i apend devicamostOTG

e o

A
‘supports IEEE 158842 hardwars, MIVRMII
8- to 14-tit parallel camera interface up fo
yiesss

True random numbar ganerator
CRC calculation unit

6-bit unique 10

RTC: subsecond accuracy, hardware calendar

TG R STV TR, ST IS,
Bt
Shuone shemree shosrer.
SN e S ST e
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e Internal Memory
SIMD Core Block 0 Block 2 Block 3
RAMROM RAM RAM
Sequencer ¥ K
BOD B1D B2D BaD
S4-BIT s4-BIT 64-BIT 64.-8IT
" v v
DMO DMD
84-BIT 64-BIT
Core Bus Internal Memory I/F
Cross Bar
PMD PMD 84-BIT
YY1 S
FLAGXIRGx J._,“;I THERMAL EPD BUS 64-BIT 0D0 32-BIT
2y DIODE PERIPHERAL BUS

o \ Y 001
w 32-BIT
1000 BUS | | FFT '
|

PERIPHERAL BUS ‘ |

T EP
SPEP BUS:
all=r siPDIF| PG | Askc |PDAPY [sponT] CORE | PWM SDRAM
TWI |SPUB|UART T oo | 0P woT | LB |2 05s] o am o

R N

‘ DPI Routing/Pins ‘ ‘ DAI Routing/Pins ‘ 1 Pin MUX
) External
DPI Peripherals DAI Peripherals  Peripherals Podt
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~—Blackfin-BFSxx Core /e

True DSP
32-bit internal registers VoL Thce ReauLTon m
Dual 16-bit MAC | :

Data and program cache
Up to 148 kbytes internal RAM
USB and Ethernet support

o
0
i I:E UARTlH
< GPID
PGHT —
o I:
TIMERS 0-7

EI'HERNEI' MAC GPIO
EADSF'—BFE:!&’ PORT
ADSP-BF537 ONLY) H

Starting at $2.00 @



\\

~—~Blackfin-Bf 7xx Core /-~

True DSP

32-bit internal registers
Dual 32-bit MAC

Single 16-bit MAC

Data and program cache
136 kbytes internal RAM
USB support

EXTERNAL
BUS
INTERFACES

Starting at $4.00

[ HARDWARE
FUNCTIONS:

SYSTEM CONTROL BLOCKS

PERIPHERALS
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0 0-N0
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0 a
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0ad d store D
ero overnead loop
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db e
dare O
8

Cortex-M3

Cortex-M4

Cortex-M7 True DSP
ed and
oating-po
. | ‘('_, |
. \‘ /
/
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e ie | o= Registers

: : |
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ARM CoreSight™ Multicore Debug and Trace

NEON™

ARMv7 32b CPU Data Engine
VI A8 Floating Point

Unit
32k |-Cache 32k D-Cache
w/parity w/ECC
ACP SCU L2 Cache w/ECC

128-bit AMBA® ACE Coherent Bus Interface
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—rfatroduemg-Benchmarks-

FIR Filter

Equalizers, adaptive filters
Room correction

Biquad filter
Audio EQ work horse
PID loops and motor control

FFT

Frequency domain processing
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Icntr=r1, do _sampleLoopEnd until Ice;
f15=f0*f11,r8=dm(i4,m4);
f8=f3*f5,f15=f8+f15,pm(i12,m12)=r12;
f10=f0*f6,f2=f8+f15,r0=r3;
f8=f2*f7,f15=f10+f14,r3=r2;

_sampleLoopEnd:
f14=f3*f4,f12=f8+f15;




biquad_filter_start:

a0 +=r3.h *rd.h,al +=r3.h *r4.I(m)|| r5=[fp-12] | | NOP;
al+=rd.h*r3.1(m) || r6 = [i3++m3] | | NOP;

a0 +=r5.h *r6.h, al +=r5.h * r6.(m)| | r3 =[fp - 16] | | NOP;
al+=r6.h *r5.1(m) || r4 =[i3++m3] || r7 = [p3 + 0];

a0 +=r3.h * rd.h, al +=r3.h * r4.l(m)| | r5 = [fp - 20] ;
al+=r4.h*r3.1(m) || r6 = [i3++m3] || [p3 + 4] =r7;

a0 +=r5.h * r6.h, al +=r5.h * r6.[(m)| | NOP || [p3 + O] = rO0;
al+=r6.h *r5.1(m) || r4=[fp-4] || r0 = [i0 ++ mO];

al=al>>>15 || r7=[p3+38];
a0+=al || [p3+12]=r7,;

// And more




while(sample > 0u) {

/*y[n]l =b0 * x[n] + d1 */
/*d1=bl*x[n]+al*y[n]+d2*/
/*¥d2 =b2 * x[n] + a2 * y[n] */

/* Read the first 2 inputs. 2 cycles */
Xnl =pIn[0];
Xn2 =plin[1];

/* Sample 1. 5 cycles */
Xn3 =plIn[2];
accl =b0 * Xnl1 +di;

Xn4 =piIn[3];
dl=bl*Xnl1+d2;

Xn5 =pin[4];
d2 =b2 * Xnl;

// and on and on




while (blockSize >= 16)

{

w6 =vid1_dup_f32(src);
src += srclnc;

y6 = vmul_f32(b0, w6);

wl =vmla_f32(w1, a1, w0);
w2 =vmla_f32(w2, a2, w0);
y1=vmla_f32(y1, c1, w0);
y2 =vmla_f32(y2, c2, wO);
vstl_lane_f32(dst, yO, 0);
dst += dstlnc;

w7 =vld1_dup_f32(src);
src += srclnc;

y7 =vmul_f32(b0, w7);

w2 =vmla_f32(w2, al, wl);
w3 =vmla_f32(w3, a2, wl);
y2 =vmla_f32(y2, c1, wil);
y3 =vmla_f32(y3, c2, wl);
vstl_lane_f32(dst, y1, 0);
dst += dstlnc;
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20

50

100

6743

9871

15650

35801

67833

6467

9793

13598

29310

53913

6315

9245

14338

32799

62145

2673

5142

5031

10267

15525

27404

14456

1954

2473

3777

7677

14210

'A
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1 4480 4867 4326 2439 4650 3338 1455
4 16700 16712 17750 9040 5405
8 32900 33354 32933 17825 10650
12 49100 49274 50243 26664 15958
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9.49 6.01 2.64

14.36

15.98

y 4

ES CONVENTION

A




64
128
256
512

1024

3709

9811
21575
37813
96630

3773

6384
11114
21852
50738

3358

5682

9891
19448
45157

2264

3830

6668
13111
30443

2200
5249
11744
27385
60216

1526 783
3431 1334
7611 2542

17084 5189
37568 10972
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FIR (Q7)
FIR (Q31)

FIR (Float)

Biquad (Float stereo)

Biquad (Float mono)
Real FFT (Q15)

Real FFT (Q31)

Real FFT (Float)
Complex FFT (Q15)
Complex FFT (Q31)

Complex FFT (Float)




FIR 0.21  0.33 0.26 0.23 0.92 0.26
Biquad 016 028 0.18 0.28 044 0.15
FFT 0.11  0.17 0.22 0.24 0.36 0.18

0.49
0.20
0.29

1.00
1.00
1.00
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FIR 0.09 0.29 0.59 0.51 3.05 0.40 0.44 1.00
Biquad .07 0.25 0.41 0.62 1.46 0.23 0.18 1.00
FFT 0.05 0.15 0.48 0.54 1.20 0.28 0.26 1.00
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Audio-Weaver-"Proprietary Design Tools

Complete audio processing solution
Large library of optimized modules
Graphical editor

Real-time tuning

Regression testing

Multirate processing

MIPs and memory profiling
Advanced features using MATLAB

Supports

ARM Cortex-M4 [ M7
ARM Cortex-A8 /A9 [ A1l5
ADI SHARC and Blackfin
TI C67X
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Module Name

Totals

SYS_toFloat
ToneBassl
ToneTreblel
Volumel
XoverNwayl
OneBass
BassScalel
BasseQ
BassLimit
BassMulti
TweeterEQ
TweetLimit
BassAdder
MultiplexorFadel
MuteSmoothedl
SYS_toFract
Meterl

Module Type

Fract32ToFloat
SecondOrderFilterSmoothed
SecondOrderFilterSmoothed
VolumeControl

LRXoverN20rder2

Adder

Scaler
SecondOrderFilterSmoothedCascade
Subsystem

Interleave
SecondOrderFilterSmoothedCascade
Subsystem

Adder

MultiplexorFade

MuteSmoothed

FloatToFract32

Meter

M4 MIPS
0.84
2.16
2.13
2.14
11.6
151
0.44
4.11
10.14
0.72
8.28
11.96
0.8
0.65
1.49
2.17
2.03

63.16

SHARC MIPS
0.28
0.63
0.63
0.73

3
0.78
0.25
2.48
7.18
0.57
2.57
8.16
0.39
0.46
0.36
0.37
1.02

29.86

weme—LotdspeakerProfile /e

Cortex-M7 results not
available but we estimate M7
CPU load as 40 to 42 MH:z.
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Yoane LAutomotive Profiles— o

% of CPU
Cortex-A15 / SHARC

SHARC (21489. 400 MHz)
265 MHz = 66.3%

Cortex-A9 (TI OMAP 4430. 1 GHz)
914 MHz =92%

Cortex-Al15 (TI OMAP 5432. 1.5 GHz)
649 MIPs = 43%




ladly . . i . —, e Ay e . . g o F —— — - AT 47 11 4

/137,

& Aes CONVENTION



137,

& Aes CONVENTION



137,

& Aes CONVENTION



137,

& AEs CONVENTION



