


















































































































































































































































































































































































































































































































































































































































































































Interrupt 
Starting 
Address IPL Interrupt Source 

$0000 3 Hardware RESET 
$0002 3 Stack Error 
$0004 3 Trace 
$0006 3 SWI 
$0008 0-2 TROA 
$OOOA 0-2 TROB 
$OOOC 0-2 SSI Receive Data 
$OOOE 0-2 SSI Receive Data with Exception Status 
$0010 0-2 SSI Transmit Data 
$0012 0-2 SSI Transmit Data with Exception Status 
$0014 0-2 SCI Receive Data 
$0016 0-2 SCI Receive Data with Exception Status 
$0018 0-2 SCI Transmit Data 
$001A 0-2 SCI Idle Line 
$001C 0-2 SCI Timer 
$001E 3 NMI 
$0020 0-2 Host Receive Data 
$0022 0-2 Host Transmit Data 
$0024 0-2 Host Command (default) 
$0026 0-2 Available for Host Command 

• • 
• • 
• • 

$003A 0-2 Available for Host Command 
$003C 0-2 Timer 
$003E 3 Illegal Instruction 
$0040 0-2 Available for Host Command 

• • 
• • - • • 

$007E 0-2 Available for Host Command 



SLEUNZVC 

ABS D (parallel move ....... 1+mv 2+mv ******* 
ADC S,D ~parallel move ....... 1+mv 2+mv ******** 
ADD S,D parallel move ....... 1+mv 2+mv ******** 
ADDL S,D (parallel move ....... 1+mv 2+mv * * * * * * ?* 
ADDR S,D (parallel move ....... 1+mv 2+mv ******** 
AND S,D (parallel move ....... 1+mv 2+mv * * - - ? ?o-
AND(I) #xx,D · ................... 1 2 ??? ????? 
ASL D (parallel move~ ....... 1+mv 2+mv * * * * * * ?? 
ASR D (parallel move ....... 1 +mv 2+mv * * * * * * o? 
BCHG #n,X:<aa> · .................. 1+ea 4+mvb ???????? 

#n,X:<pp> 
#n,X:<ea> 
#n,Y:<aa> 
#n,Y:<pp> 
#n,Y:<ea> 
#n,D 
#n,X:<aa> ................... 1+ea 4+mvb ???? ???? 
#n,X:<pp> 
#n,X:<ea> 
#n,Y:<aa> 
#n,Y:<pp> 
#n,Y:<ea> 
#n,D 
#n,X:<aa> ................... 1+ea 4+mvb ??? ????? 
#n,X:<pp> 
#n,X:<ea> 
#n,Y:<aa> 
#n,Y:<pp> 
#n,Y:<ea> 
#n,D 
#n,X:<aa> ................... 1+ea 4+mvb - * - - - - -? 
#n,X:<pp> 
#n,X:<ea> 
#n,Y:<aa> 
#n,Y:<pp> 
#n,Y:<ea> 
#n,D 

CLR D (parallel move) ....... 1+mv 2+mv **?????-
CMP S1,S2 (parallel move ~ ....... 1 +mv 2+mv ******** l1li CMPM S1,S2 (parallel move ....... 1 +mv 2+mv ******** 
DEBUG · .................•. 1 4 --------
DEBUGcc · ................... 1 4 --------
DEC D · ................... 1 2 ******* 
DIV S,D · ................... 1 2 - * - - - - ?? 



Mnemonic Syntax Parallel Moves Instruction Osc. 
Program Clock 
Words Cycles SLEUNZVC 

DO X:<ea>,expr .................... 2 6+mv ------
X:<aa>,expr 
Y:<ea>,expr 
Y:<aa>,expr 
#xxx,expr 

ENDDO 
S,expr 

.................... 1 2 --------
EOR S,D (parallel move) ....... 1 +mv 2+mv * * - - 770-
ILLEGAL .................... 1 " 8 --------
INC D 1 2 ******* .................... 
Jcc xxx ................... 1+ea 4+jx --------
JCLR #n,X:<ea>,xxxx .................... 2 6+jx ------

#n,X:<aa>,xxxx 
#n,X:<pp>,xxxx 
#n,Y:<ea>,xxxx 
#n, Y:<aa>,xxxx 
#n,Y:<pp>,xxxx 
#n,S,xxxx 

JMP xxxx ................... 1+ea 4+jx --------
ea 

JScc xxxx ................... 1+ea 4+jx --------
ea 

JSCLR #n,X:<ea>,xxxx .................... 2 6+jx ------
#n,X:<aa>,xxxx 
#n,X:<pp>,xxxx 
#n,Y:<ea>,xxxx 
#n, Y:<aa>,xxxx 
#n, Y:<pp>,xxxx 
#n,S,xxxx 

JSET #n,X:<ea>,xxxx .................... 2 6+jx ------
#n,X:<aa>,xxxx 
#n,X:<pp>,xxxx 
#n, Y:<ea>,xxxx 
#n,Y:<aa>,xxxx 
#n, Y:<pp>,xxxx 
#n,S,xxxx 

JSR xxx ................... 1+ea 4+jx --------

Ell 
ea 

JSSET #n,X:<ea>,xxxx ............... " ..... 2 6+jx ------
#n,X:<aa>,xxxx 
#n,X:<pp>,xxxx 
#n,Y:<ea>,xxxx 
#n,Y:<aa>,xxxx 
#n,Y:<pp>,xxxx 
#n,S,xxxx 

LSL D (parallel move) ....... 1 +mv 2+mv * * - - 7707 
LSR D (parallel move) ....... 1 +mv 2+mv * * - - 7707 
LUA <ea>,D .................... 1 4 --------
MAC (±)S2,S1,D (parallel move) ....... 1+mv 2+mv ******* 

(±)S1,S2,D (parallel move) 
(±)S,#n,D (no parallel move) ...... 1 2 



{±)S2,S1,0 
{±)S1,S2,0 
{±)S,#n,O 

MOVE S,O 
No parallel data move 
Immediate short 

data move 
Register to register 

data move 
Address register update 
X memory data move 

X memory and register 
data move 

Y memory data move 

Register and Y memory 
data move 

Long memory data move 

XY memory data move 

X:<ea>,01 
X:<aa>,01 
S1,X:<ea> 
S1,X:<aa> 
Y:<ea>,01 
Y:<aa>,01 
S1,Y:<ea> 
S1,Y:<aa> 
S1,02 
S2,01 
#XXXX, 01 
#xx,01 

(parallel move) ......... 1+mv 
(parallel move) 
(no parallel move) ........ 1 
..................... 1+mv 

( ..... ) ..................... mv 
{ ..... )#xx,O ................. mv 

{ ..... )S,O .................. mv 

2+mv 

2 
2+mv 

mv 
mv 

mv 

I ..... )ea ................... mv mv 
..... )X:<ea>,O .............. mv mv 
..... )X:<aa>,O 

1
·····)S,x:<ea> 
..... )S,X:<aa> 
..... )#xxxxxx,O 

{ ..... )X:<ea>,01 
{ ..... !S1 ,X:<ea> 
{ ..... #xxxxxx,01 
{ ..... A,X:<ea> 
{ ..... )S,X:<ea> 
{ ..... )Y:<ea>,O 
{ ..... )Y:<aa>,O 
{ ..... )S,Y:<ea> 
{ ..... )S,Y:<aa> 
{ ..... )#xxxxxx,O 
{ ..... )S1,01 

1 
..... )S1 ,01 
..... )S1,01 
..... )YO,A 

{ ..... !YO,S 

I ..... L:<ea>,O 
..... L:<aa>,O 
..... )S,L:<ea> 

{ ..... )S,L:<aa> 

82,02 ..... mv 
S2,02 
S2,02 
XO,A 
XC,S 
.......... mv 

Y:<ea>,02 . mv 
S2,Y:<ea> 
#xxxxxx,02 
A,Y:<ea> 
S,Y:<ea> 
.......... mv 

mv 

mv 

mv 

mv 

{ ..... )X:<eax>,01 .. Y:<eaY>,02. mv mv 
{ ..... )X:<eax>,01 S2,Y:<eay> 
{ ..... )S1 ,X:<eax> Y:<eay>,02 
{ ..... )S1 ,X:<eax> S2,Y:<eay> 

...................... 1+ea 2+mvc 

SLEUNZVC 

??? ????? 



Mnemonic Syntax Parallel Moves 

SLEUNZVC 

MOVE(M) P:<ea>,D ................... 1+ea 2+mvm ???????? 
S,P:<ea> 
S,P:<aa> 
P:<aa>,D 

MOVE(P) X:<pp>,D 
X:<pp>,X:<ea> 

................... 1+ea 2+mvp ??? ????? 

X:<pp>,Y:<ea> 
X:<pp>,P:<ea> 
S,X:<pp> 
#xxxxxx,X:<pp> 
X:<ea>,X:<pp> 
Y:<ea>,X:<pp> 
P:<ea>,X:<pp> 
Y:<pp>,D 
Y:<pp>,X:<ea> 
Y:<pp>,Y:<ea> 
Y:<pp>,P:<ea> 
S,Y:<pp> 
#xxxxxx,Y:<pp> 
X:<ea>,Y:<pp> 
Y:<ea>,Y:<pp> 

MPY 
P:<ea>,Y:<pp> 
(±)82,S1,D (parallel move) ....... 1+mv 2+mv ******* 
(±)81,82,D (parallel move) 
(±)8,#n,D (no parallel move) ...... 1 2 

MPYR (±)82,S1,D (parallel move) ....... 1+mv 2+mv ******* 
(±)81,82,D (parallel move) 
(±)8,#n,D (no parallel move) ...... 1 2 

NEG D (parallel move) ....... 1+mv 2+mv ******* 
NOP · ................... 1 2 --------
NORM Rn,D · ................... 1 2 - * * * * * ?-
NOT D (parallel move) ....... 1+mv 2+mv * * - - ? ?o-
OR S,D (parallel move) ....•.. 1+mv 2+mv * * - - ? ?o-
ORI #xx,D · ................... l' 2 ??? ????? 
REP X:<ea> · ................... 1 4+mv ??------

X:<aa> 
Y:<ea> 

Ell 
Y:<aa> 
S 
#xxx 



I INSTRUCTIONS 

RESET 
RND 
ROL 
ROR 
RTI 
RTS 
SBe 
STOP 
SUB 
SUBL 
SUBR 
SWI 
Tcc 

TableB~2 InstructionSetSumrnary~Sh~et5 of5 

Parallel Moves Instruction Osc. 
Program Clock 
Words Cycles 

· ................... 1 4 
D (parallel move) ....... 1+mv 2+mv 
D (parallel move~ ....... 1+mv 2+mv 
D (parallel move ....... 1 +mv 2+mv 

· ................... 1 4+rx 
· ................... 1 4+rx 

S,D (parallel move) ...... ,1+mv 2+mv 
· ................... 1 n/a 

S,D (parallel move) ....... 1+mv 2+mv 
S,D (parallel move) ....... 1+mv 2+mv 
S,D (parallel move) ....... 1+mv 2+mv 

· ................... 1 8 
S1,D1 · ................... 1 2 
S1,D1 S2,D2 
S,D (parallel move) ....... 1 +mv 2+mv 
S (parallel move) ....... 1+mv 2+mv 

· ................... 1 n/a 

NOTATION: 
- denotes the bit is unaffected by the operation. 
* denotes the bit may be set according to the definition, 

depending on parallel move conditions. 
? denotes the bit is set according to a special definition. 

See the instruction descriptions in Appendix A of the 
DSP56000 Family Manual (DSP56KFAMUMIAD). 

o denotes the bit is cleared. 

SLEUNZVC 

-.------
******* 
* * - - ?? O? 
* * - - ? ?O? 
???????? 
--------
******** 
--------
******** 
* * * * * * ?* 
******** 
--------
--------

------
* * * * * * 0-
-.------



Application: ____________________ _ Date: ________ _ 

Programmer: _____ _ 

CENTRALPROCESSO 



I 
I 

ICENTRAL PROCESSORI 
HostlPL 

'.·HPffiliPLOIEnablecrl iiPll1 

Interrupt Priority 
Register (IPR) 

X:$FFFF ReadlWrite 
Reset = $000000 

I 

TFm'AMode 
IAl2Tirigger ·?lI<IAI..1?IALOIEnilbled IIPLI .. <.' .... < .... ,., ..... ,., .. 

en 
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nglqQI 
·'01 

I::il 

Dul 

"1 

nr 
()( 

~ri( 

I1)l7r 

\~~::I"~'~I? )\.··i>I •• il/<1 .~·~~~b~~m~~L~J::·~·~ 11 .•• · •••• · ••••• · •• ·•· ••••• ·.I}I~~~~md~~~7~0~l 
1 # Eriable PLl.. 

PLL Control 
Register (PCTL) 

X:$FFFD ReadlWrite 
Reset = $OXOOOO 

I 

II 

.... ~~~~~~~~a 

-u a 
co 
til 
3 
3 
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Application: ____________________ _ 

GP liD 

Port B 
Control Register (PBC) 
X:$FFEO ReadlWrite 
Reset = $000000 

Port B 
Data Register (PBD) 
X:$FFE4 ReadlWrite 
Reset = $000000 

Date: _______ _ 

Programmer: ____ _ 
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Application: ___________________ _ Date: _______ _ 

Programmer: _____ _ 



Application: __________________ _ Date: _______ _ 

Programmer: ____ _ 

Sheet 1 of 5 
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Application: ___________________ _ Date: _______ _ 

Programmer: _____ _ 

Sheet 2 of 5 
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Programmer: _____ _ 

Sheet 3 of 5 
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Programmer: 
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Application: ____________________ _ 

SCI Control Register *0 
(SCR) 
Address X:$FFFO 
ReadlWrite 

Date: ________ _ 

Programmer: 

Sheet 1 of 3 



Application: ____________________ _ Date: ________ _ 

Programmer: 

Sheet 2 of 3 



Application: ____________________ _ Date: ________ _ 

Programmer: 
Sheet 3 of 3 

_iii -



Application: ____________________ _ Date: ________ _ 

Programmer: _____ _ 

-



Application: -------- Date: -------
Programmer: 

-



Application: __________________ _ Date: _______ _ 

Programmer: ____ _ 

Sheet 3 of 3 

-



Application: ____________________ _ Date: ________ _ 

Jr 

Timer Control and 
Status Register (TCSR) 
X:$FFDE (ReadlWrite) 
Reset = $000200 

, Timer Count Register (TCR) 
• X:$FFDF (ReadlWrite) 
. Unaffected by Reset 

Sheet 1 of 1 
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DSP56002 User's Manual Trouble Report 
DSP Applications Fax Number - (512) 891-4665 

Dr. BuB Bulletin Board -891-DSP3 (8 data bits, no parity, 1 stop) 

We welcome your comments and suggestions. They help us provide you with better prod­
uct documentation. Please send your suggestions/corrections to the Fax number or Email 
address above or mail this completed form to: 

Motorola Inc. 
6501 Wm. Cannon Drive West 
Austin, Texas 78735-8598 
Attn: DSP Applications/Documentation 
Mail Drop: OE314 

1. Did you find errors in the manual? Please give page number and a description of 
each error. 

-



-

DSP56002 User's Manual Trouble Report 

2. Did you find the manual clear and easy to use? Please comment on specific 
sections that you feel need improvement. 

3. What sections of this manual do you consider most importanVleast important? 
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INDEX 

-A-
AO-A15 ............................... 2-4 
Architecture ........................... 1-4 

-8-

BG ............................. 2-6,4-16 
BN .............................. 2-5,4-16 
Bootstrap Code ......................... A-4 
Bootstrap from EPROM (Mode 1) .......... 3-8 
Bootstrap from Host (Mode 5) ....... 3-11,5-50 
Bootstrap from SCI (Mode 6) ........ 3-12,6-71 
Bootstrap ROM ......................... 3-3 
BR .............................. 2-5,4-16 
Break ............................... 6-30 
BS .............................. 2-6,4-16 
Bus Arbitration .............. .4":16, 4-18, 4-20 
Bus Control Register (BCR) ......... 4-13, B-10 

-C-

CD11-GDO ............. ; ............. 6-25 
Central Processing Module ............... 1-4 

components . . . . . . . . . . . . . . . . . . . . . . .. 1-4 
CKOUT .............................. 2-14 
CKP .......•........................ 2-14 
CLGND ............................... 2-13 
Clock Pins 

crystal output (XT AL). . . . . . . . . . . . . . . . 2-8 
external clock/crystal input (EXTAL) . . . . . 2-8 

Clock Stabilization Delay ................. 3-7 
CLVcc ............................... 2-13 
COD ....................... : ......... 6-26 
Command Vector Register (CVR) .... 5-26, B-18 
CRA ................................ 6-87 

bit 15 - prescaler range (PSR) ...... ;. 6-88 

bits 0-7 - prescale modulus select 
(PMO-PM7) ................. 6-87 

bits 13,14 - word length control . 
(WLO,WL 1) ................ 6-87 

bits 8-12 - frame rate divider control 
(DCO-DC4) ................. 6-87 

CRB ................................. 6-88 
bit 0 - serial output flag 0 (OFO) ........ 6-88 
bit 1 - serial output flag 1 (OF1) ........ 6-88 
bit 10 - gated control clock (GCK) ...... 6-91 
bit 11 - mode select (MOD) ........... 6-92 
bit 12 - transmit enable (TE) .......... 6-92 
bit 13 - receive enable (RE) ........... 6-92 
bit 14 - transmit interrupt enable (TI E) ... 6-93 
bit 2 - serial control 0 direction (SCDO) .. 6-89 
bit 3 - serial control 1 direction (SCD1) .. 6-89 
bit 4 - serial control 2 direction (SCD2) .. 6-89 
bit 5 - clock source direction (SCKD) .... 6-89 
bit 6 - shift direction (SHFD) .......... 6-91 
bit 7,8 - frame sync length 

(FSLO, FSL 1) ............... 6-91 
bit 9 - sync/async (SYN) ............. 6-91 
control bits ....................... 6-112 
receive interrupt enable (RIE) ......... 6-93 

CVR ................................. 5-26 
bit 0-5 - host vector (HV) ............. 5-26 
bit 6 - reserved ..................... 5-27 
bit 7 - host command (HC) ........... 5-27 

-0-

DO-D23 ............................... 2-4 
Data Register (PBD) ................... B-14 
Data Transfer 

DMA ............................. 5-54 
DSP to host .................. 5-17,5-51 
HI host processor .................. 5-34 



host to DSP ................... 5-17, 5-40 HAQ-HA2 ............................ 5-31 
polling/interrupt controlled 5-38 HACK ........................... 2-9, 5-32 

Data Transmission ..................... 6-30 Hardware Reset 
DC4--DCO ............................ 6-87 . OnCE pins and .................... 2-12 
DE ............................... 3-4,3-6 "HC .................................. 5-27 
Debug Request Input (DR) ............... 2-13 HCIE ................................ 5-14 
Development Mode (Mode 3) ............. 3-11 HCP ............................ 5-16,5-19 
DMA ....................... 5-17,5-19,5-29 HCR ................................ 5-14 

host to DSP ....................... 5-57 bit 0 - host receive interrupt enable 
DMA Mode ........................... 5-23 (HRIE) ..................... 5-14 
DMA Procedure bit 1 - host transmit interrupt enable 

DSP to host ....................... 5-60 (HTIE) ..................... 5-14 
DS ................................... 2-5 bit 2 - host command interrupt enable 
D81/0S0 ............................ 2-11 (HCIE) ..................... 5-14 
D8CKlOS 1 ........................... 2-12 bit 3 - host flag 2 (HF2) .............. 5-14 
D80 ................................. 2-12 bit 4 - host flag 3 (HF3) .............. 5-15 
DSP to Host DMA Procedure ............. 5-60 bits 5,6,7 - reserved ................. 5-15 
DSP to Host Internal Processing .........•. 5-59 HEN ............................. 2-9, 5-32 
DSP56002 Features ..................... 1-4 HFO ....................... 5-16,5-19,5-23 
DSP56K Central Processing Module reading during transition ............. 5-19 

central components .................. 1-4 HF1 ....................... 5-16,5-19,5-23 
reading during transition .... ; ........ 5-19 

-E-
HF2 ............................ 5-14,5-28 
HF3 ............................. 5-15,5-28 

Exception (See Interrupt) 
EXTAL ............................... 2-8 
External Access Priority .................. 4-3 

HI ...........•........ : ............ 5-3,5-10 
DSP viewpoint ........... ~ .......... 5-11 
example circuits ....... ' .. : .......... 5-62 
features .......................... 5-10 
host processor viewpoint ............. 5-19 

-F- programming model ....... : ......... 5~20 

FE .................................. 6-24 
Features .............................. 1-4 
Flags, SSI ........................... 6-153 

servicing protocols .................. 5-33 
HI Application Examples .... , ... : ......... 5~37 

bootstrap from host ................. 5-50 
HI initialization ..................... 5-38 

FSLO ....................... .- ....... 6-112 
FSLO, FSL 1 .......................... 6-91 
FSL 1 ............................... 6-112 

host to DSP data transfer ............ 5-40 
polling/interrupt controlled 

data transfer ................ 5-38 
Hllnterrupts .......................... 5-34 

-G- DSP CPU ......................... 5-18 
host processor ...•........... ; ...... 5-18 

GCK .......................... 6-91,6-112 HI Pins ....................... ' .... 2-8, 5-30 
GPIO 'host acknowledge (HACK) ....... 2-9, 5-32 

configuration ....................... 5-4 host address (HAO-HA2) ......... 2-9,5-31 
programming port 8 ................. 5-5 host data bus pins (HO-H7)' . '. . . . .. 2-8, 5-30 
programming port C ................. 6-6 host enable (HEN), .............. 2-9, 5-32 

, host read/write (HRIW) .......... 2-9,5-32 

-H-
host request (HREQ) ............ 2-9, 5-32 

HI Programming Model .................. 5-12 

HO-H7 . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-8, 5-30 
HAO-HA2 .............................. 2-9 

HM1 and HMO ...................... ; .. 5-23 
Host Command Feature ................. 5-20 
Host Control Register (HCR) ......... 5-14,8-16 



Host Flag Operation .................... 5-15 
Host Interface (HI) ................. 5-3,5-10 
Host Port Usage Considerations -

DSP Side ...................... 5-18 
Host Port Usage Considerations -

Host Side ...................... 5-65 
Host Receive Data Register (HRX) ... 5-17,8-17 
Host Registers After Reset 

as seen by DSP ................... 5-17 
as seen by host processor ........... 5-30 

Host Status Register (HSR) ......... 5-15,8-17 
Host to DSP DMA Procedure ............. 5-57 
Host To DSP Internal Processing .......... 5-56 
Host Transmit Data Register (HTX) ... 5-17,8-17 
HRIW ........................... 2-9, 5-32 
HRDF .......................... 5-15,5-19 
HREQ 8it ............................ 5-29 
HREQ Pin ............... 2-9, 5-22, 5-23, 5-32 
HRIE ................................ 5-14 
HRX ................................ 5-17 
HSR ................................ 5-15 

bit 0 - host receive data full (HRDF) .... 5-15 
bit 1 - host transmit data empty 

(HTDE) .................... 5-15 
bit 2 - host command pending (HCP) ... 5-16 
bit 3 - host flag 0 (HFO) .............. 5-16 
bit4- host flag 1 (HF1) .............. 5-16 
bit 5,6 - reserved .................... 5-17 
bit 7 - DMA status (DMA) ............ 5-17 

HTDE .......................... 5-15,5-19 
HTIE ... , ............................ 5-14 
HTX ................................ 5-17 
HV . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-26, 5-46 

-1-

ICR ................................. 5-20 
bit 0 - receive request enable (RREQ) .. 5-22 
bit 1 - transmit request enable (TREQ) .. 5-22 
bit 2 - reserved .................... 5-23 
bit 3 - host flag 0 (HFO) .............. 5-23 
bit 4 - host flag 1 (HF1) .............. 5-23 
bit 5,6 - host mode control 

(HM1, HMO) ................ 5-23 
bit 7 - initialize bit (INIT) ............. 5-24 

IDLE ................................ 6-23 
IFO ................................. 6-94 
IF1 ................................. 6-94 
ILIE ............................ 6-20, 6-39 
INIT ................................. 5-24 

Instruction Set Summary. . . . . . . . . . • . . . . .. 8-5 
Internal Processing 

DSP to host ....................... 5-59 
host to DSP ...........•........... 5-56 

INterrupt 
Sources ........................... 8-4 

Interrupt 
host command ..................... 5-43 
host receive data ................... 5-43 
host transmit data .................. 5-43 
SCI idle line ....................... 6-39 
SCI receive data ................... 6-37 
SCI receive data with exception status .. 6-39 
SCI timer ......................... 6-39 
SCI transmit data ................... 6-39 
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