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£xl DSP 52 vl2AE stmE A, o & o &3y A A, AAAY, F4PY 2 24, AF
v oGEEedA Lol Hoow el Aol F oteksiel. AAEG FEEok7t Blel FA
59 A5 38 Fokol A s slBAo Haol=h?
2 o sl A S %Y g4 Fxold, B35 4
Azh FEAd = o2 mde] dabe] gFEH <t 2] %< DSP
P02 10MHzE W& Alse] Aol F2 oy
23 WA g 485tz 10MHz oldel & 27 & At ez A53E [Cchip & ¥4l DSP,
Aos 2 fFoddel =eby R ea) of i A E78&x9 DSP 9 55&%9 o222 1549
< AAste] AbLEHA "ok ol 2z wAle o 7l ToB R AAT, AdrldMde &9
2 714, 27 2 Ad4swe Hel e felskAut DSPatE o gtz gtel
r) 2 ebubrlo] ulE] A 8% "Wolxm foido] A Wao DSP Fx+= ¥4k42l microprocessor o
oo Halst A5 dmeEL FHIIAE o T&o Azl (multiplier) £ %7138t processor 2+
Hgol wAtd el zelu optE2 WAl DSPrL 323 ek NI 2EE DSP & ot
23 38)l7] AR e JAs A £33 A 5H e 17} WMot FEautet A5 Intel o 2020,
3l F2% ol el Switched ~ capacitor fil— AMI ¢} S2811, Bell ¢i-+4:2] DSP— 1, NEC ¢
ter 9 charge —coupled device & <] €3t transver— #PD 7720, TI & TMS 32010 % HITACHI ¢ HD
sal filter ¥ o} 27 8hA] 9} o} slzlch ¥ ) 61810B S-olth ol & FolA AR ofu] de &
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SIGNAL PROCESSING

tion

Transient analysis

TELECOMMUNICATION

Adaptive equalizers

Multiple-bit~.ate modems
Amplitude, frequency, and

phase modulat ion/demodula—

Spread- spectrum communica—
DTMF Transmitter/Receivers
NUMERIC PROCESSING

Fast multiply/divide

Double~precision operations

® Digital {iltering [ ]
® Correlation ® /A law _caversion
® Hilbert transforms ® Time generators
® Windowing ® High- speed modems
& Fast Fourier transforms ®
® Adaptive filtering [
® Waveform generation
® Speech processing tion
® Radar and sonar processing ® Data encryption
® Electronic counter measures @ Data scrambling
® Seismic processing ® Digital filtering
® Data compression
[ ]
tions
[}
INSTRUMENTAT ION
® Spectrum analysis [ ]
e Digital filtering [ ]
® Phase-locked loops ® Fast scaling
® Averaging ® Non-linear function
® Arbitrary waveform genera- computation

(i.e,, sinx, eX)

IMAGE PROCESSING
Pattern recognition
Image enhancement
Image ompression
Homomorphic processing

Radar and sonar processing

HIGH-SPEED CONTROL
Servo links
Position and rate control
Motor control
Missile guidance
Remote feedback control
Robotics

Adaptive control

SPEECH PROCESSING
Speech analysis
Speech synthesis
Speech recognition
Voice store and forward
Vocoders

Speaker authentification

ITACHI 2|

NEC 2| ,PD7720(Nippon Electric Co) .

DSP ,PD7720

T NEC9S «PD 7720, TI® TMS 32010 ¥ H-
HD61810B 5% 2 45 wux ghol

NEC7720 & NMOS =+ chip o 93t

1l

Aol 7Hsd U7 ZAE A8F F sl
#PD 77209 +HEE

LEC TS A

ole} 7 aPD 77209 542 gokapn

» 16bit data word

16— .

multi — operation instructions

— 15 -

A

3249 instruction 53 — 250nS/ 8 MHz clock

bit o wlol A2 FEolel T2 dolegt Gl .

F) & AAsty] o ROMo| glom, g4 Aql
olel, Al 2 HAE A 437 98 RAMo]
16-bit o ALU S #H7le] 16xX16-bit o #d £
A7 5 Abgste] A4S shAl el oleb ke ALU
S} SA| & Abgste < Fo &7 datel &1 in-

slet,

program ROM ; 512x23 bits
data /Coefficient ROM. ; 510X 13 bits
data RAM 128x 16 his
& FA47] 16 X 16231 —bit

dual accumulators

four —level svhroutime -tack

struction cycle 21 250nS Wol s}5slAl=lel, = - 1/0

3} zbzte] AtEmlEuE Zalol dole o]lER A serial — 8bit &+ 16bit o WA 2| input &
shAl St RN GHAEE ST 9 Foel oA output

2 95 A E So0e serial 1 /0 port & o] &5t parallel

serial 94 & 71 5A6t3, parallel port & ol 85l DMA

dl o] et} status & wASILEA BEFO vpol A= » A EFe mlelaRI R 4lA9 Y #PD 8080,
T2 e} oA AlgslA =l DMA AojAlset #PD 8085, «PD 8Cu6, «PD 780 (Z F0)
g7 hardshaking Al & AH&3t2 24 uPD 7720 © +5V Ay, 900 mW

of 5=l vtol AR FE E4 ¥rb ofdap =2 - NMOS
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DACK~———e] DMA ! [ ——soex
Interface | SORQ
DRQ Logic { NT | S0
Instruction ROM RAM -
(EPROM) 12 X16 Multiplier — —E__
512x 23 H ) — SO
! M |—=f
! —
(e -
. } i e E
_] | ' L L | jo——SIEN
R H—SI
1
STACK}-=-==- PORT
2 . l—r0
SRR
> IER - P
RO
I SGN ] [ TR I l MPX J I —]
—
L READ/WRITE
o] o P
s|si{clz
PLAGA| A[A]A]A X X Data ROM le—e| DR Control Logic
1o 1| o ALL EPROM
512X 13
CLK — sislcfz 8 3 -
PLAGB[B[B|B|B| L] ¥ Do~Ds
RST — 1o ilo Are
T _
N A B =—[SR ~——RD
Vee INTERRUPT WR
Voo e T5/PROG
GND ——» "
! <
a2 1. #PD 77209 block diagram

USER PROGRAM
& DATA

r

}

ASSEMBLER
FORTRAN BASE

ASSEMBLER
INTELLEC BASE

ASSEMBLER
PDA-880 BASE

HOST MACHINE
INTELLEC SERIESII

SOFTWARE SIMULATOR

INTELLEC BASE

HARDWARE EMULATOR

EVAKIT -~ 7720

Y
EPROM Read I
\RKIT—T72
#PDTTP20D  [Wrie | DT 0]
# PDT720D
8 2, =28 a4

= 28 —pin DIP package

« Chip Size 547X520 mm

2.1.2 uPD7720& 0|&2% System 7jjut

#PD 7720 ¢ *Hgsted R EE SEAFS MY
37 Yal e 28 29 e A st 22
# 2 A ghel

Assembler © ©}9F8l host machine ol o &3}
3717 EFE Holorg e E o83
gl ek w24 host machine © 2 sourse program
S z+Asle] assembler ol o3 object code 2 ¥

Assemble #¢jo] vl program debug & 34|
g +d Software simulator & ©]£3}71Y Hard -
ware emulator Q] EVAKITE o] &38l& 5717 o4
W2 A zHsk = 9lc} software simulator & o] &
3= A 4PD 77209 w8 S simulate 3F 4]
program debug & Fa5HA] el AAzke] HQ
8tz oS A§ Fasch EVAKIT & 243l 4
A} 7} debug ©] 7}53t EVAKIT ¢ 44 systemrd
AR 224 xPD 7720 9 9 K-olo] interface &
2318} debug o] 7H5slAl"l ok, EVAKIT + debug
o] B} =242 &2 uPD 7720¢] EPROM

(542)
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¥ 2. #«PD 7720 7§48 software support
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] 3 Cross Assembler Software Simulator
FORTRAN BASE | INTELLEC BASE | PDA-880 BASE
7] = Soure program-Z object code @ ¥ g 3le}, uPDT120 2l ¢ 2
2lior Yok
ol #) Magnetic Tape Floppy Disk F loppy Disk Floppy Disk
g AFe + INTELLEC SERIES |+ PDA-880 « INTELLEC SERIES
Host * ANSI FORTRAN IV I ¥ = PDA-800+FDD I
Machine » Wordz} 32bit o] 4t |« ISIS=1I Ver3.4e|4} |+ FDOS Ver, 2,00[4} |+ ISIS-I Ver,3.40] 4}
e Memory; 40 k word |+« FD 1o o|4} ¢« FD lcfo] 4}
o| 4} * Memory : 64k byte ¢ Memory; 64 k byte
ol 4 o] 4

version ¢l #PD 77P20¢) writing ©] 7} 53}cl
2.1.3 JH4E st =7 (Developing Tools)
el chip vtolaz AFHE A4F AEFA &
stefm] olo] 2 27 FEE AE-3 @R stodle] A
AR} FAadl o] g &8 Al 2Hel Aol F
T ZEIYO0E o7 A7 amZEL o] Akg ok
Het wepd ZA48 )2 FRA s Hoksk 9
o7t slow FAsHels uPD 77200 ZE ) o]
mask v W7o} 4% ¢foug FH3 HHrislok
3 g7t glek #PD 77202 AWE moFE o}
L3} z+e support tool o] ¢rch
(1) Software Support
» Assembler — FORTRAN—IV base
INTELLEC base
PDA 880 base
.+ Simulator— INTELLEC base
(2) Hardware Support
» EVAKIT-7720 emulator
« uPD 7720 —4PD 77P20 EPROM
version

r

2.1.3.1 Software Support

E 20l software support & # 98 T A 31 ch

Assembler + instruction ROM$£, data ROM$&
9] 2&HFE Vo] A9, instruction ROME ass-
embler + 1word 23bit o vlo]2 2 o 2|3t
28 ol assembler 9 3L woo g2 v
£ 7 Y e el

Simulator & 28 33} o] +4=5o] 3hom, u
-PD 7720 2 9 %-9}o} interface & 235tsto] =
2 simulate 3tct, 923 command &+ oh2a 7
£ 7ol glet A

» simulation 43 command

« 29 resource ¥ A, H7 command

* simulation A ¥ XAl command
» dlo]eld £ whekA 4 command
* break point 9 %A, A&, A4 command
2.1.3.2 EVAKIT-7720
EVAKIT— 7720 2, #PD 77209 =272 suat
o FH35 28 ¥33 hardware debug & 533
7] 913k board o] tt, EVAKIT— 7720-2 u«PD 7720
°] mask ROM $-%& 9% RAMOE F43le in
circuit emulation 7] 58 7FA 2 glel, 2 4]
EVAKIT—7720 A ~® block &% %A|slx gclh
EVAKIT- 7720 & o}5-3% 242 EA 8 7=/ de-
bug & A= o} ©
® monitor & ZtFol 4], EVAKITE 2 =2780]
7453t
@ serial interface & o] &8}, 23 console 7
A4l sl Ao 2 dubug & ¥ 4 9ok
@ W register, RAM flag 9 W &9 =4 2
W7ol 7hssleh

Instruction Data ROM Serial data Parallel data
ROM file file input file input file

Q Q Q Q

/ /Timing file
g}— uPD 7720Simulator )

Console

o] o] [¢

Parallel data Serial data Simulation
output file  output file result file

32 3, Simulator 2 input / output files
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B9 Digital Signal Processor ol =g &

Instruction, DATA .
System Supervisor RAM Evaluation
Chip
“PDSOSSAF % 1 Instruction RAM
uPD2732D x 1 D 2125 H—1x 224 Usor”
v 512 X 24 Bit ) ser’s
wPD2114LC x 2 ( )
uPD7721 D System
DATA RAM
D2125 H-1 x 13
( 512 x 13 Bit )
Serial PROM Break
Interface Programmer Pointer
Console

a8l 4, System configuration of EVAKIT— 7720

@ break point 2] A& o7 qlefe] Wz, 3
A & 5 ek

® zZ2a289 1 —step TZro] 7}55bch

® =229 trace 7} 7}53be, register 9 W
€ program counter | | &o] ZA|Ecl

(@ On—bound PROM ( #PD 77P20) 9 wri -
ting 7]%5%& o,

2.2 Texas Instruments2| TMS32010

2.2.1 DSP TMS32010

TMS 320102 TMS 320 DSP family ¢ A9
s member £4 FW g 259 Aol e &
L Rofel AgstA AAHA ol A2 16/32 bit
9] ©}tel chip microcomputer 24 %9 Contro-
ler o A4 a array processor 2 x4 SHE&
A A7) 224 bit—slice processor ¢ kA o 2| 7}
7b5A s5lgch TMS 320 family & &840l &
ol &t instruction set ¢ ¥ =9 pipeline T&& %
2w 24 29 599l instruction & P T U+

w3 A THY o

¢

MOS microcomputer ©] tl,

(544)

Y EFE
instruction & ZtFx

ol otz e TMS 320
# 7,

ap

5% 7] sk 54

ek

FH3t7] A3

;g S
_'VL

amlly«] 5 542 o

dlo

200ns instruction cycle
288 byte on—chip data RAM
RO Mless version—TMS 32010 (off —chip pro-
gram memory )
3K-byte on—chip program ROM
—TMS 320M10
Bw 233 memory &
Aot
16 —bit instruction/data word
32 —bit AL U/ accumulator
16X 16 —bit multiply in 200ns
0 to 15-bit barrel shifter
8 input /output channels
16bit oF9tdk bus, 40 MPS A &S5
interrupt

8K bytes 7+#] &

signed 2’ complement fixed—point arithmetic
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- z
2 ot
3 o
O x x
yd
16 A 12188
J— v
WE —g—
_ MUX y 4T
DEN —e— &
VEN —e— = {12
810 ——] E rpc 112y ] INSTRUCTION
MG/MP —— O
© /12
—— n
fﬁ—? —»— 2| PROGRAM
S —h— L z "ROM
. STACK 2 {1536 x 16}
x < 4x12
A11-A0/ —4— g .
. < 1
PA2-PAD — ]
3 PROGRAM BUS 015-00
Z
( h 2 16
Z
)
A6 , 4 16
v TV 8% 6y 2 4
ARO (16} 4 T{16)
aee | | o]
AR1 (16} .18
1 S"“O":TSER MULTIPLIER | o
A8’ < 13
L
18 P(32)
MUX 7 . Y 32
732 s
A8
4 MUX ;
ADDRESS - A 32
. ) 4
DATA RAM
(144 x16) ALU (32)
NOTE: L/
ACC = Accumulator DATA A 32 A 32
ARP = Auxiliary register ponter hd
ARO = Auxiliary register O 4 [ ACC (32) l
AR1 = Auxiliary register 1 .
DP = Data page pointer 32
PC = Program countes )
P. = P Register ,V ra
T = T Register 6 } 32
[ SHIFTER 10, 1, 4)j 164
164
3 DATA BUS
pd
3% 5, Black diagram of the TMS 320M10
» 2.7 micron NMOS 2.2.2 TMS32010g o|3} System 7jut
» 5-V AH TMS 32010 % o] &3}e] 4l 2§ system2 7 ut3}
+ 40— pin DIP 7] 8ste] o742 AE 7L sHEsta, dupH o
23 52 TMS320M 109 block diagramg % 2 2% 6 o Heal flowchart & 722 =42 N4t
Al shed e, el
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TMS 32010 EVALUTION MODULE

|

a4

!

System 4

1

Program

System

Code

software Assembler

:

Code 2. W §

Machine

XDS/ 320 Assembler

|

Program

|

XDS/320 Simulator

[

%ol

Hardware/software 4 §
XDS /320 Emulator
END

a3 6, TMS 32010 Al A8 A4y

Naksled = systeme) 9F A4S
A £TEH TE
He E Fug Ao}
32010 evaluation module &
T8 7HsAS AHSch assembly Ao} E 4423}
o @3z EE coding 3t3 XDS/320 Macro ass-
embler, linker ==& XDS/320 simulatorg 4}
Sote] T2 Eqldtel oY Alste EHalg
Zodge st=deol et A= XDS /320 emulator
E o]-&ste] A7k A8kl 4 debug 3l
totype systemS 7§ gt}

2,2.3 g 2%t =7 (Developing Tools)

ol A Ardslul el 7ko] TMS 32010 systemS i

o &, AA

5 283 stugoiol”
LZEA MY AHe5e TMS -
= Ahgstel dae Fo

L.
=

AL

%o pro-

(546)

Bffel  Digital Signal Processor o o g &2

w3}l7] 93k support tool &
(1) software support
+ XDS/320 Macro assembler / linker :1600
BPI M/T

B3t 2k,

TI 990 (DX 10)
VAX (VMS and Berkeley
UNIX )
IBM (MVS and CMS)
MS —DOS on personal com-
puter GJat) ;5 1/4”
Floppy
» TMS 32010 simulator; VAX (VMS), 1600
M/T
MS—DOS personal computer
NeZ); 5 1/4” Floppy
» TMS 32010 software library; VAX (VMS)
1600 BPI M/T
(2) hardware support
»+ TMS 32010 evaluation module
+ TMS 32010 emulator (XDS)
» TMS 32010 analog interface board (AIB)
(3) TMS 32010 third—party support

2.2.3,1 Software Support

TMS 32010 macro assembler assembly ¢l o]
3] 7153t object code 2 W &3lel, g TMS

L

Lo

=N

2

32010 link editor+ S Aoz AA Fd-
module 52 4AF shte] 58 slsdt zEaY o

2 dAsd ueta olg] gl linker o &3 2o
mulator, emulator ®=+ evaluation module o =
H load & = slch

TMS 32010 simulator + VAX (VMC3} of] 4
2 2000 instruction o] £ 5 & = g gao] o
Pzt ek a4 AZEdY] Awg 95k o
&3 e Fa 54 gk N,

si -

z
o
=

o

sl

o interrupt & wAsF 4+ 9lul
o file— IAIE 1 /0
o break points;

* instruction acquisition

* memory reads or write

(data or program)

data patterns on the D—bus or the P
—bus

* error conditions

clock rate ol st timing %A

trace; accumulator, PC, registers

o)
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o Interrupt ¢ instruction 2} F7Hql 43 A dbel, AAAHE B 240l 9 Hevent of ¥
o data ¥ program memory 2 #H7A 9 HA o5le}, 2R3 52 E23l3 debug modeZ A
o BE register 59 W7 2 EA ola 4 glvh debug mode o 4 . register o
O error messages memory & Z£Abste] Aol sh5stoh &Y step
o journal file oIl 4 AH&=} Wl 43 3ol 7hEsta o assembler = W% BEE %<
o simulation A2 ¥3ste] restart 75 ch. 3742l EIA port & ol -&3}e] host computer,
2.2.3.2 TMS32010 Evaluatian Module(EVM) Elvj g z#lE], &2 PROM programmero] <7
TMS 32010 EVM-2& Ab&=}7F TMS 32010 & abgol shsetel. ®F EIA port & AHE5ho
Lsystem® timing 8.7 whEeteA S A€3 s} macro assembler /linker oll 4| #}5-o] 2] object file
Ao AANE 4 9t oY board olv}, EVME < emulator & download 7} 7}53b emulator +
target connector & AF&3le in-circuit emulati- ol g & AFEdhch
on °] 75tz TMS 32010-% H7lstr 48 =& 29 #5 E4deo tpSx 7l
=15 72+ x 9lvhk, 73§ firmware package © o 20MHz operation (full in—circuit emula-
debug monitor, editor, assembler, < assembler, tion)
EPROM programmer, 5712 EIA ports 92 & o 10M7R 8 £TEL o] AAA
Al 22 Edo]l A audio cassette A& ZFFH o 4K word @ 2% code & Z 278 mem-
3 et ory
2.2.3.3 XDS/320 Emulator o target system crystal, W% crystal =+
XDS /320 emulator + A A7} in-circuit em - 5 clock AH&
ulation ol e TE FAL #F Uek e o 233, dole, £&1/0 27 B}& 3
4 debug el st=dlojo} AT EHY AEE 7 ol A=A
= 7 T Do-1s SI SICK SO SOCK
[Rast Poroter a1 | [RaM Pasater 361 | [_ROM Pointer 13t} Q (P
o) - S - L 1 v
——— DT T X  — —
- 1[__;’ [orw ]| [ IR J~[ SiRus | sdrus |
1 A ]
| Data RAM| |Data ROM £
I |G R 310 . 1 M
: %g, 2 li% 200x 16 128 x 18 | 2 1 STR (81 ’ [ CTRLS}] LRCJS‘, j
1 (I -0
R 116 —Z 4 | IE
} GR 219 . . { ¢ e STACK 1 trierun —90 SQEN
Mo | el ] £ an —O SIEN
Lo MUY : P [Bco IF stack ¢ [ | —OTeak
| P g me— — ~——OD&xp
- - r\-‘? __——_‘\T_— L] TxEQ
FMINX‘.‘.EJJ DHNYL‘LE Program ROM Function] —OCS
f 7 ——{ ) Bit L0
s S 512 %22 Control O';_E_'ST
1864 % (Flnatlng o ? 18 29 :?ES
16 \{u]txpller T __04 Ny
- —C0SC
ABus 16 P~ Bus L CPG
T 4 X l L. "_OSYnc
‘—T Y 20 Instruction
! (Fioating IL_C_E_R_"JI Control
Arithmetic & Timing -
[acCatn ] [accsm]
T
+ ] h
A+ [

a2l 7. HD 61810BS +4x
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TMS 32010 analog interface board ¥ A/D, D/
AW 371 E 2= board E4 EVMa XDS o oy
target system 0. & gzl A/D 9 D/A w3t
715 12-bit o[ A% osr] 9
23 kgl

2.2.3,4 TMS32010 Third-Party Support

TMS 320102 TI ol &ell t}eFgl el maker 59
support & Wz Qlelk g 9kdlw hewlett —packa -
rd | HP 64000 logic development system, PD
P—11/Q bus o 3sl=4 el support & MS—-DOS/
PC—DOS, CP/M- 80 assembler, CP /M, Apple
I, 559 #e 42 e support 7} ek,

audio FZ7%

2.3 HITACHIe] HD618!|0B

HITACHI ¢ high performance sighal processor
HSP HD 61810B & floating point <i4ko] 7}53h
DSP 24 29 EAL sxlx el 297 o
HD 61810B 9 FA4 57t A = Ao

* 3 2m2 CMOS

© ALl 471, 7Habrl / 7H4k7l 24 floating

¥ 3. DSP 9 E4vin

Blel Digital Signal Processor ol o & %%

A4 75
* memory
data RAM; 200X 16bits
data ROM; 128 X 16 bits
instruction ROM; 512 X 22 bits
+ 8bit ¥ 16bit microcomputer ( 6800, 68000
) 9 g
- DMA 75
+ serial 1 /O°) 16bit #tx] 75
+ prduct /sum cycle ; 250ns
« +5V WY, 250mW
* 40— pin
+ floating pt. <14k 2 fixed pt. QAL
truction © 2 A5}

point

ins -
» repeat instruction 7}
A E

A7t wgs ) EH DSP o E4o] F 3ol
vz et o7 4 M= ule} 7ol zbzle] DSP &

NEC Bell Labs HITACHI HD
£ 4 INTEL 2920 AMI S 2811 PD 7720 DSP T1 TMS 320 618108
Technology N-MOS V-MOS N-MOS N-MOS N-MOS C-MOS
Chip 77 29 (mh 25 28.4 68.5 43.56 49.26
Pack
ackage 28 28 10 40 10
(Pint)
A A + 5(V) +5 +5 +5 +5 +5
AY 45 0.8(w) 1 1.5 0.95 0.2
1.5kx 16 Bit
Program 192 %24
25617 512x23 1024x 16 words 2.5k 512x22
Memory Bit words
%16 (Ext ,)
Data |RAM 40% 25 128x 16 128 x 16 128 20 144 % 16 200x 16
Memory | ROM - 12%x 16 512x13 - - 128x16
16 (Bit) 12+4,
word 2 o] 25bit 16 bit 40 (Acc) 16
(2Acc) 1644 (Acc)
. . (12+4) by
£ i 7 Software | 12by12-16 [12by 16bits | 20 by 16 bits | 16 by 16 bits
(12+4)
6800 8bit 8080 Compa- | 16Bit Bus 16 Bit
Analog Parallel tible 8bit 1/0 Serial 16 Bit Parallel
1/0O Interface )
1/0 Serial [/O| Bus 1/O 1/0 Parallel Serial 1/0
Serial [/O
. 25 MH 250 ns 800 ns 250 ns
ti .
xecution z 300 ns Multiply | Multiply 200 ns Multiply
Cycle Time Clock Rate
Add and Store and Add Add and Store

(548)
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|o

Intel 2920-¢ s=do} 477} 91092 gDS
“Poll wlsled x2jck 22} o] chip & 9bit A/D,
D/A¥ 37 S WAstz glonz oh}Ea A5
o2& 2159 interface v+ €A slAT Zolch

AM S 2811-2 array 54717} 912, word &
717b 12bit o] B2 Ql4ko] ¥ el FAolw e
DSP ol uls}o] =&l zto] glct °.

Bell 4749 DSP + 57 3o, F934
g HelFol AHEE ot lonE dAA Fol 4
- Ahgol #rhsd.

NEC® uPD 77208 16X16bit A4S 250ns
o P&t e o HHe] S Az AAz7E A
o ZYslcl, w3l «PD 77209 EPROM version
ol #PD77P20 & Autslo] A@Aol 4 A7 o] Lol
ek, 27% eFDSP ol ulake] Hom ojefsia B
Aol glo, AW Tool °] vhoFs 3}a. doc+

umentation support % g

o
g
A
T

%]

Q
pil

=

[a I =
@550l

TI 2 TMS 32010<¢ # &
w2 7 23 memory ¢ A Al A
3 tool @ documention support
Aolch &} serial 1 /0] ®l&
of e},

HITACHI ¢! HD 61810B & floating point ¢4}k
o] 7}5d Aol & AAolel, #etA dynamic ra-
nge 7} A1, fixed point &4bell 4 FAI= & sc-
aling, overflow, ¥ underflow A 5& 314 3l
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