








































































































































































































































































































































INTERFACE GUIDE 
Pins by Functional Group 

Table 7-5. PIO Interface Group (Continued) 
Pin Symbol Type· Name/Description 
72 PSEL Ot Parallel Select. PSEL is used to address external devices. 

PSEL is low when pdxO is referenced and high when pdxl 
is referenced. 

73 PIDS I/Ot Parallel Input Data Strobe. Active mode (output) is 
controlled by the data move instructions. Passive mode 
(input) is externally controlled. On low-to-high transition, 
data from the parallel I/O data bus is latched into the 
parallel input data register. 

74 PODS I/Ot Parallel Output Data Strobe. Active mode (output) is 
controlled by the data move instructions. Passive mode 
(input) is externally controlled. When low, data from the 
parallel data output register is placed into the parallel data 
bus. The rising edge may be used as a latching clock. 
When high, the parallel I/O data bus is 3-stated. 

Table 7-6. Miscellaneous Function Group 
Pin Symbol Type· 
33 CKO 

66 RSTB 

67 CKI 

68 lACK 

71 !NT 

* I = Input; 0 = Output 
t 3-stated. 
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Ot 

I 

I 

Ot 

I 

Name/Description 
Clock Out. Buffered clock at half the frequency of CKI. 

Reset. A high-to-low transition causes entry into the reset 
state. The sioc, pioc (except bit 3, which is set), tdms, rb, 
and re register bits are cleared. Reset clears external flags 
lACK and IDF and sets external flag OSE. DAU 
condition flags and the auc register are not affected by 
reset. All output and bidirectional pins are 3-stated during 
reset. A low-to-high transition causes execution to begin 
at ROM location O. 

Clock In. Input clock at twice the frequency of internal 
operations. 

Interrupt Acknowledge. Interrupt acknowledge signals 
when an interrupt is being serviced by the DSPl6 device. 
The lACK remains high until normal instruction operation 
resumes. 

Processor Interrupt. Interrupt to DSPl6 device. !NT is 
acknowledged when interrupts are enabled by the pioc 
register. 



Pin Symbol 
1 VDD 
6 VDD 

17 VDD 
28 VDD 
41 VDD 
55 VDD 
70 VDD 
79 VDD 

7 VSS 
16 VSS 
21 VSS 
27 VSS 
54 VSS 
65 VSS 
69 VSS 
80 VSS 

* P = Power Supply. 

Table 7·7. Power and Ground Group 
Type· Name/Description 

SV. 
SV. 
SV. 

P SV. 
SV. 
SV. 
SV. 
SV. 
Ground. 
Ground. 
Ground. 

P Ground. 
Ground. 
Ground. 
Ground. 
Ground. 
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INTERFACE GUIDE 
Electrical Characteristics 

7.2 ELECTRICAL CHARACTERISTICS 

The parameters are valid for the following conditions: Tc = 0 to 85 ·C; 
VDD = 5 V ± 10%; vss = 0 V; t = 2 x tCKIHCKIH. 

Table 7·8. Electrical Characteristics 
Parameter Sym Min Max Unit 

Input Voltage 
Low VIL - 0.8 V 
High VIH 2.0 - V 

Output Voltage 
Low (l0L=2.0 rnA) VOL - 0.4 V 
Higll (lOH= -2.0 rnA) VOH 2.4 - V 

Output Current 
Low (10L=0.4 V) 10L - 2.0 rnA 
High (loH=2.4 V) 10H - -2.0 rnA 

Output Short-Circuit Current lOS - -200 rnA 
(VOH=OV) 

Output 3-State Current 
Low (VIL = 0.8) 10ZL -75 75 IlA 
High (VIH = 2.0) 10ZH -75 75 IlA 

Input Current 
Low (VIL = 0.8) IlL - -25 IlA 
High (VIH = 2.0) IIH - 25 J.l.A 

Input Capacitance CI - 15 pF 

Absolute Maximum Ratings 

Voltage on any pin with respect to ground ............................................................ -0.5 V to +6 V 
Power dissipation ........ ..... ........ ... ................... ......... .... ... .... .... ..... ...... ............. ............. ..... ...... 1 W 
Ambient temperature range ............................................................................. -40·C to +120·C 
Storage temperature range ............................................................................... -65·C to +150·C 

Maximum ratings are the limiting conditions that can be applied to all variations of circuit and 
environmental conditions without the occurrence of permanent damage. 

Bonding and soldering of the extemalleads of these devices can be performed safely at 
temperatures up to 300 "C. 
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INTERFACE GUIDE 
External Memory 

7.3 EXTERNAL MEMORY 

Figure 7-2 shows the external memory interface timing. Note that there are no read or write 
signals. The external memory interface was primarily provided to allow users to place programs 
in external ROM, rather than having to order mask-programmed devices. In some applications, 
such as the DSP16 and DSP16A Development Systems, the external memory is RAM, which is 
loaded by a microcomputer and then read by the DSPI6/DSPI6A device. 

DSP16 Only 

When the EXM pin is tied high, the internal ROM of the device can be replaced with up to 64 
Kwords of external memory. The address space starts at address zero. Addresses are generated 
by the XAAU (ROM addressing unit) and supplied off-chip on the address bus (ABOO-AB 15). 

DSP16A Only 

When the EXM pin is tied low, the processor augments the low 4 Kwords of on-chip program 
ROM with up to 60 Kwords of external program memory. When the EXM pin is tied high, the 
entire 64 Kword address space is mapped into external program memory. 

CKI 

CKO 

AB 

RB 
VIH -

VIL -

~ ~ ~tCKOLRBX 
tRBVCKOL c==x 

Figure 7-2. External Memory Interface Timing 
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INTERFACE GUIDE 
Reset and Interrupt Control 

7.4 RESET AND INTERRUPT CONTROL 

The DSP16/DSP16A device can be reset by the use of the RSTB input. Asserting RSTB (low) 
causes all device outputs to 3-state. The next low-to-high transition causes the device to begin 
program execution from address zero. Part A of Figure 7-3 shows the timing of the RSTB input 
and device outputs. 

Part B of Figure 7-3 shows the timing of the !NT (interrupt request) input When an external 
device requests an interrupt, the DSP16 device recognizes an interrupting condition at the next 
interruptible instruction (provided the !NT interrupt enable bit in the pioc register is set), the 
interrupt acknowledge signal (lACK) is asserted, and program execution branches to address one. 

At the end of the interrupt service routine, as determined by the iretum instruction, lACK is 
negated. 

'·14 

VIH --------, 
RSTB 

VIL -

tRSTBHOUTV 

VOH _------------'11 
OUT ALL DEVICE OUTPUTS 1)-------(1 VOL - __________ --1 

INT 

lACK 

A. Reset Timing 

~:: ______ ...JP,om"" ~ ____ _ 
''''"''''J--t= ______ _ VOH­

VOL-

B. Interrupt Timing 

Figure '·3. Reset and Interrupt Timing 



7.5 DEVICE PACKAGE OUTLINE 

0.042 (1.07) MIN 
0.056 (1.42) MAX 

~~Flll 

~
------

1.150 (29.21) MIN 
1.158 (29.41) MAX 

1.185 (30.99) MIN 
1.195 (30.35) MAX 

0.001 (.025) MIN 

1.185 (30.10) 
MIN 

1.195 (3035) 
MAX 

1.150 (29.21) 
MIN 

1.158 (29.41) 
MAX 

0.071 1.80 REF ( ) 1 ' 0.025 (.635) MIN f .~-("""" 
L- 0.040 (1.02) MAX 

85°_ 89° 

NOTES: ALL MEET JEDEC STANDARDS. 

INTERFACE GUIDE 
Device Package Outline 

1.090 (27.69) MIN 
1.135 (28.83) MAX 

0.050 (1.27) 
REF 

0.090 (229) MIN 
0.130 (3.30) MAX 

PIN 1 INDEX MARK MAY BE A DIMPLE OR NUMBERIC LOCATED IN ZONES INDICATED. 
DIMENSIONS ARE IN INCHES AND (MILLIMETERS). 

Figure 7-4. 84-Pin PLCC Device Outline 
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A. INSTRUCTION SET ENCODING 

INSTRUCTION SET ENCODING 
Formats 

This appendix defines the hardware-level encoding of the DSP16/DSP16A device instructions. 

A.I FORMATS 

MuItiply/ALU Instructions 

Format 1: Multiply/ALU ReadIWrite Group. 

Field 
Bit 

Format la: Multiply/ALU ReadIWrite Group. 

Field 

Bit 

Format 2: Multiply/ALU ReadIWrite Group. 

Field 

Bit 

Format 2a: Multiply/ALU ReadIWrite Group. 

Field 
Bit 

Special Function Instructions 

Format 3: Special Functions. 

Field 

Bit 
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INSTRUCTION SET ENCODING 
Formats 

Control Instructions 

Fonnat 4: Branch Direct Group. 

Field 
Bit 

Fonnat 5: Branch Indirect Group. 

Field T B 
Bit 15 14 13 12 11 10 I 9 8 7 6 5 4 3 2 1 0 

Fonnat 6: Conditional Branch Qualifier/Software Interrupt (icall). 
Note that a branch instruction immediately follows except 
for a software interrupt (icall). 

Field 
Bit 

Data Move Instructions 

Fonnat 7: Data Move Group. 

Field 

Bit 

Fonnat 7a: Data Move Group. 

Field 

Bit 
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Format 8: Data Move (Immediate Operand - 2 words). 

Field 

Bit 15 

Format 9: Short Immediate Group. 

Field 
Bit 

Cache Instructions 

Format 10: Do - Redo. 

Field 
Bit 

INSTRUCTION SET ENCODING 
Formats 

o 
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INSTRUCTION SET ENCODING 
Replacement Tables for Format Fields 

A.2 REPLACEMENT TABLES FOR FORMAT FIELDS 

Field Descriptions 

T Field. Specifies the type of instruction. 

T Operation* Format 
OOOOx gotoJA 4 
00010 Short imm j, k, rb, re 9 
00011 Short imm rO, rl,r2, r3 9 
00100 Y = al[1] Fl 1 
00101 Z: aT[l] Fl 2a 
00110 Y Fl 1 
00111 aT[l] = Y Fl la 
01000 aT=R 7a 
01001 R=aO 7 
01010 R=N 8 
01011 R=al 7 
01100 Y=R 7 
01101 Z:R 7 
01110 do, redo 10 
01111 R=Y 7 
l000x callJA 4 
10010 ifcCON F2 3 
10011 if CON F2 3 
10100 Y = y[1] Fl 1 
10101 Z: y[l] Fl 2 
10110 x=Y Fl 1 
10111 y[l] = Y Fl 1 
11000 Branch indirect 5 
11001 y=aO x=X Fl 1 
11010 Condo branch qualifier 6 
11011 y=al x=X Fl 1 
11100 Y = aO[I] Fl I 
11101 Z:y x=X FI 2 
11110 Reserved -
11111 y=Y x=X FI 1 

* imm = immediate 

A-4 

D Field. Specifies a destination 
accumulator. 

D Register 

0 Accumulator 0 
I Accumulator I 

aT Field. Specifies transfer accumulator. 

aT Register 

0 Accumulator I 
I Accumulator 0 

S Field. Specifies a source accumulator. 

S Register 

0 Accumulator 0 
I Accumulator I 

X Field. Specifies the addressing of 
ROM data in two-operand multiply/ALU 
instructions. Specifies the high or low 
half of an accumulator or the y register in 
one-operand multiply/ALU instructions. 

x I Operation 

Two-Operand MuItiply/ALU 

0 I *pt++ 
I *pt++i 

One-Operand MuItiply/ALU 

0 I aT!, yl 
I aTh, yh 



F1 Field. Specifies the multiply/ALU 
function. 

F1 Operation 
0000 aD=p p=x*y 
0001 aD=aS+p p=x*y 
0010 p=x*y 
0011 aD=aS-p p=x*y 
0100 aD=p 
0101 aD=aS+p 
0110 NOP 
0111 aD=aS-p 
1000 aD=aSly 
1001 aD=aSl\y 
1010 as&y 
1011 as-y 
1100 aD=y 
1101 aD=aS+y 
1110 aD=aS&y 
1111 aD=aS-y 

Y Field. Specifies the fonn of register 
indirect. 

Y Operation 
0000 *rO 
0001 *rD++ 
0010 *rO--
0011 *rD++i 
0100 *r1 
0101 *r1++ 
0110 *r1--
0111 *r1++i 
1000 *r2 
1001 *r2++ 
1010 *r2--
1011 *r2++i 
1100 *r3 
1101 *r3++ 
1110 *r3--
1111 *r3++i 

INSTRUCTION SET ENCODING 
Replacement Tables for Format Fields 

Z Field. Specifies the fonn of register 
indirect compound addressing with 
postmodification. 

Z O~eration 

0000 *rOzp 
0001 *rOpz 
0010 *rOm2 
0011 *rOjk 
0100 *r1zp 
0101 *r1pz 
0110 *r1m2 
0111 *r1jk 
1000 *r2zp 
1001 *r2pz 
1010 *r2m2 
1011 *r2jk 
1100 *r3zp 
1101 *r3pz 
1110 *r3m2 
1111 *r3jk 

I Field. Specifies a register for short 
immediate data move instructions. 

I Register 
00 rO/j 
01 r1/k 
10 r2/rb 
11 r3/re 

SI Field. Specifies when the conditional 
branch qualifier instructions should be 
interpreted as a software interrupt instruction. 

SI Operation 
0 Not a software interrupt 
1 Software interrujl1: 

A-5 



INSTRUCTION SET ENCODING 
Replacement Tables for Format Fields 

F2 Field. Specifies the special function to be 
performed. 

F2 Operation 

0000 aD= as» 1 
0001 aD=aS« 1 
0010 aD=aS»4 
0011 aD=aS«4 
0100 aD=aS»8 
0101 aD=aS«8 
0110 aD= as» 16 
0111 aD=aS« 16 
1000 aD=p 
1001 aDh= aSh + 1 
1010 Reserved 
1011 aD=rnd(aS) 
1100 aD=y 
1101 aD=aS+l 
1110 aD=aS 
1111 aD=-aS 

B Field. Specifies the type of branch 
instruction (except software interrupt). 

B Operation 
000 return 
001 ireturn 
010 goto pt 
011 call pt 
lxx Reserved 

A·6 

R Field. Specifies the register for data move 
instructions. 

R Register 

00000o rO 
000001 rl 
000010 I2 
000011 r3 
000100 j 
000101 k 
000110 rb 
000111 re 
001000 pt 
001001 pr 
001010 pi 
001011 i 

010000 x 
010001 y 
010010 yl 
010011 auc 
010100 psw 
010101 cO 
010110 cl 
010111 c2 
011000 sioc 
011001 srta 
011010 sdx 
011011 tdms 
011100 pioc 
011101 pdxO 
011110 pdxl 

Other codes Reserved 



C Field. Specifies the condition for special 
functions and conditional control instructions. 

CON Condition 

00000 mi 
00001 pI 
00010 eq 
00011 ne 

00100 lvs 
00101 lvc 
00110 mvs 
00111 mvc 

01000 heads 
01001 tails 
01010 cOge 
01011 cOlt 
01100 clge 
01101 cllt 
01110 true 
01111 false 

10000 gt 
10001 Ie 

Other codes Reserved 

INSTRUCTION SET ENCODING 
Replacement Tables for Format Fields 

NI Field. Number of instructions to be 
loaded into the cache. Zero implies redo 
operation. 

K Field. Number of times the NI instruction 
in cache are to be executed. 

JA Field. 12-bitjump address. 
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B. PROGRAMMING EXAMPLES 

PROGRAMMING EXAMPLES 
Programming Examples 

This appendix contains DSP16/DSP16A source-file listings for four complete sample programs. 
These programs are intended to demonstrate the use of various programming techniques and may 
be easily modified for use in various applications. Comments within the source files provide all 
the information necessary to understand the program's function and to make minor modifications. 

The programs included are: 

• FIR filter 

• IIR fIlter 

• 4 x 4 matrix multiplication 

• Find the maximum element in a vector 
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PROGRAMMING EXAMPLES 
FIR Filter 

B.l FIR FILTER 

B-2 

/* 
/* 
/* 
/* 
/* 
/* 
/* 
/* 
/* 
/* 
/* 
/* 
/* 
/* 
/* 
/* 
/* 
/* 

. ram 

DSP16/DSP16A FIR filter design example: 

The following code represents a 66th 
order FIR filter. Linear inputs are provided 
via the serial input. Linear outputs are sent 
to the serial output. 

The filter was designed using a Hamming 
window on an ideal lowpass filter with the following 
parameters. 

f(cutoff) 
f(stop) = 

f(sample) 

1000 Hz 
1500 Hz 
10000 Hz 

The stopband attenuation is constrained to be 
above 50 dB. 

X66: 65*int 
Xl: int 
ibuf: int 
.endram 

/* 
/* 
/* 
/* 
/* 
/* 
/* 
/* 
/* 
/* 
/* 
/* 
/* 
/* 
/* 
/* 

66th order FIR filter 

This FIR example uses a modulo addressed 
delay line. Outputs are calculated from X(n-66) 
toward X(n). The inner loop of the filter uses 
67 mUltiplies and requires 89 cycles (6.7 ~s at 75 ns), 
which easily meets the 10000 Hz requirement (100 ~s) . 

aO: scratch calculations 
rO: input buffer location 
rl: delay line pointer 
pt: coefficient pointer 

Also modifies rb, re, i, x, y, p, sdx 

*/ 
*/ 
*/ 
*/ 
*/ 
*/ 
*/ 
*/ 
*/ 
*/ 
*/ 
*/ 
*/ 
*/ 
*/ 
*/ 
*/ 
*/ 

*/ 
*/ 
*/ 
*/ 
*/ 
*/ 
*/ 
*/ 
*/ 
*/ 
*/ 
*/ 
*/ 
*/ 
*/ 
*/ 



fir66: 

loop: 

wait: 

if eq 

do 65 { 

endl: goto 

/* 
/* 
/* 

H66: int 
int 
int 
int 
int 
int 
int 
int 
int 
int 
int 
int 
int 
int 
int 
int 
int 
int 
int 
int 
int 
int 
int 
int 
int 
int 
int 

auc=Ox02 
pt=H66 
rO=ibuf 
i=-66 
rb=X66 
re=X1 
r1=X66 
y=Ox0010 

aO=pioc 
aO&y 
goto wait 
*rO=sdx 

PROGRAMMING EXAMPLES 
FIR Filter 

/* Use fractional notation 
/* Initialize pointers 

/* Main loop 

/* Wait for valid input 

/* Input sample 

/* Perform Convolution */ 

aO=p 

aO=aO-p 

aO=aO-p 
aO=aO-p 
aO=aO-p 
sdx=aO 
loop 

p=x*y 

p=x*y 
p=x*y 

y=*r1++ x=*pt++ 

y=*r1++ 

y=*rO 
*r1++=y 

x=*pt++ 

x=*pt++i 

Coefficients from h(n-66) to h(n) 

-0.000545 
-0.000000 
0.000641 
0.001046 
0.000876 
-0.000000 
-0.001275 
-0.002184 
-0.001864 
-0.000000 
0.002673 
0.004485 
0.003739 
-0.000000 
-0.005112 
-0.008391 
-0.006859 
-0.000000 
0.009085 
0.014743 
0.011954 
-0.000000 
-0.015755 
-0.025682 
-0.021038 
-0.000000 
0.028989 
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PROGRAMMING EXAMPLES 
FIR Filter 

int 0.049177 
int 0.042713 
int -0.000000 
int -0.073628 
int -0.157832 
int -0.224610 
int -0.250000 
int -0.224610 
int -0.157832 
int -0.073628 
int -0.000000 
int 0.042713 
int 0.049177 
int 0.028989 
int -0.000000 
int -0.021038 
int -0.025682 
int -0.015755 
int -0.000000 
int 0.011954 
int 0.014743 
int 0.009085 
int -0.000000 
int -0.006859 
int -0.008391 
int -0.005112 
int -0.000000 
int 0.003739 
int 0.004485 
int 0.002673 
int -0.000000 
int -0.001864 
int -0.002184 
int -0.001275 
int -0.000000 
int 0.000876 
inL 0.001046 
int 0.000641 
int -0.000000 
int -0.000545 
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PROGRAMMING EXAMPLES 
IIR Filter 

B.2 IIR FILTER 

/* 
/* 
/* 
/* 
/* 
/* 
/* 
/* 
/* 
/* 
/* 
/* 
/* 
/* 
/* 
/* 
/* 
/* 
/* 
/* 
/* 
/* 

DSP16/DSP16A IIR filter design example: 

The following code represents a 5th 
order IIR filter. It is implemented as 3 five 
multiply second-order sections. (Thus the code is 
actually the same as a 6th order filter). Linear 
inputs are provided via the serial input and 
prescaled with no loss of precision. Linear outputs 
are sent to the serial output. 

The filter was designed by performing a 
bilinear transformation on a classical elliptic filter 
designed with the following parameters. 

f (cutoff) 
f(stop) = 
f(sample) 

1000 Hz 
1500 Hz 
10000 Hz 

The stopband attenuation is constrained to be 
above 50 dB. 

.ram 
statev: 
.endram 

6*int /* Six state variables 

/* 
/* 
/* 
/* 
/* 
/* 
/* 
/* 
/* 
/* 
/* 

The IIR coding example uses the following 
DSP16/DSP16A resources: 

aO: 
r1: 
pt: 
j, k: 

input/output for each section 
state variable pointer 
pointer to filter coefficients 
for compound addressing mode 

This coding example demonstrates the use of 
compound addressing for maintaining the state 
variable delay line. The form is direct form II. 

B-5 

*/ 
*/ 
*/ 
*/ 
*/ 
*/ 
*/ 
*/ 
*/ 
*/ 
*/ 
*/ 
*/ 
*/ 
*/ 
*/ 
*/ 
*/ 
*/ 
*/ 
*/ 
*/ 

*/ 

*/ 
*/ 
*/ 
*/ 
*/ 
*/ 
*/ 
*/ 
*/ 
*/ 
*/ 



PROGRAMMING EXAMPLES 
IIR Filter 

iir5: 

loop: 

wait: 

if eq 

auc=Ox02 
j=-2 
k=3 

pt=coef 
r1=statev 
y=Ox0010 

aO=pioc 
aO&y 
goto wait 
aO=sdx 
aO=aO»l 
aO=aO»l 

/* Use fractional notation 
/* Initialize registers 

/* Main program loop 

/* Wait for valid input 

/* Prescale input value 

/* Perform three second-order sections 

do 3 { 

endl: goto 

coef: int 
int 
int 
int 
int 

int 
int 
int 
int 
int 

int 
int 
int 
int 
int 

B-6 

aO=aO-p 
aO=aO-p 
aO=p 
aO=aO+p 
aO=aO+p 

sdx=aO 
loop 

-0.759982 
o .0 
0.060045 
0.0 
0.060045 

-1.508821 
0.70049 
-0.108068 
0.245454 
0.245952 

-1.530470 
0.905134 
-1.976028 
1.758388 
1. 759004 

p=x*y 

p=x*y 
p=x*y 
p=x*y 
p=x*y 
p=x*y 

y=*r1++ 
y=*r1--

y=*r1++ 
*r1zp:y 
y=aO 
*r1jk:y 
y=*r1--

/* all 
/* a21 
/* bll 
/* b21 
/* b01 

/* a12 
/* a22 
/* b12 
/* b22 
/* b02 

/* a13 
/* a23 
/* b13 
/* b23 
/* b03 

*/ 
*/ 
*/ 
*/ 
*/ 

*/ 
*/ 
*/ 
*/ 
*/ 

*/ 
*/ 
*/ 
*/ 
*/ 

x=*pt++ 
x=*pt++ 

x=*pt++ 
x=*pt++ 
x=*pt++ 
x=*pt++ 
x=*pt++ 

*/ 
*/ 

*/ 

*/ 

*/ 

*/ 

/* all */ 
/* a21 */ 

/* b1 (n) *1 
/* b2 (n) */ 
/* bO (n) *1 
/* a1(n+l) */ 
/* a2 (n+l) */ 



B.3 MATRIX MULTIPLICATION 

PROGRAMMING EXAMPLES 
Matrix Multiplication 

1* *1 
1* DSP16/DSP16A 4x4 matrix multiply programming example: *1 
1* *1 
1* The following code implements a 4x4 matrix multiply. *1 
1* In this example matrices A and B are input through */ 
1* the parallel ilo prior to being multiplied. The result *1 
1* is stored in matrix C. Matrices are input row by row *1 
1* and stored in row order. The resulting C matrix is *1 
1* stored in the same fashion. *1 
1* *1 
1* The matrix multiply routine demonstrates the *1 
1* use of "fast sets" to perform pointer arithmetic *1 
1* both inside and outside of the cache. *1 

1* 
.ram 
A: 

Ram variables 

B: 
C: 
.endram 

1* 
1* 
1* 
1* 
1* 
1* 
1* 
1* 
1* 

l6*int 
l6*int 
l6*int 

aO, cl, 
1* used. 

Matrix 

rl: 
rO: 
r2 : 

where C 

rb, re, 

*1 

Multiply 

points to 
points to 
points to 

= A >I< B 

j, x, y 

routine: 

A 
B 
C 

registers are also 

*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
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PROGRAMMING EXAMPLES 
Matrix Multiplication 

Mmult: 

/* 

/* 

loop: 

stop: 

B-8 

do 32 { 

do 4 { 

if cllt 

cl=-3 /* Initialize registers */ 
auc=OxOO /* Integer mode */ 

Read in Matrices * / 

rO=A 
aO=pdxO 

aO=pdxO 
*rO++=aO 

rb=A 
re=A+3 
r2=C 
rl=A 

/* Reinitialize regs 

Main program loop 

rO=B 
j=4 

y=*rO++j 
x=*rl++ 

p=x*y y=*rO++j 
aO=p x=*rl++ 

p=x*y y=*rO++j 
aO=aO+p x=*rl++ 
j=-ll 

p=x*y y=*rO++j 
aO=aO+p x=*rl++ 
j=4 

p=x*y y=*rO++j 
aO=aO+p x=*rl++ 

*r2++=aOl 

j=3 
*rl++j 

aO=rl 
rb=aO 

*rl++j 
aO=rl 
re=aO 

*rl++ 
goto loop 

*/ 

*/ 

goto stop 



B.4 FIND MAXIMUM VECTOR ELEMENT 

PROGRAMMING EXAMPLES 
Find Maximum Vector Element 

/* The following segment of code will find the */ 
/* component of an input vector with maximum magnitude. */ 
/* Both the magnitude and index (offset) of the component */ 
/* are retained upon completion. */ 
/* This coding example demonstrates the use of */ 
/* conditional ALU monadic instructions and event counting */ 
/* using the c2 register. */ 
/* */ 

.ram 
vector: 32*int 
.endram 

/* 
/* 
/* 
/* 
/* 
/* 

setup: 

Read in the vector to be searched via PIO. 
(It is assumed that the vector will be reused 
after the determination of its maximum component. 
Otherwise, a more efficient loop might be written 
which determines the max component as the values 
are read.) 

do 32 { 

auc=OxOO 
r1=vector 
aO=pdx1 

aO=pdxl 
*rl++=aO 

*/ 
*/ 
*/ 
*/ 
*/ 
*/ 

/ * Begin search. * / 
/* Upon completion, the magnitude of the component */ 
/* with maximum value is stored in aO, and the index */ 
/* of this component (its offset from the base address */ 
/* 'vector') is stored in c2. */ 
/* As written, if more than one component of the */ 
/* vector share the maximum value, then the first of these */ 
/* two is retained. The routine can easily be modified to */ 
/* retain the last of these components by replacing the */ 
/* test condition with 'le'. */ 

findmaxM: 

do 31 { 

r1=vector 
c1=O 
c2=O 

aO=p 

a1=aO-p 
ifc mi aO=p 

stop: goto stop 

p=x*y 

p=x*y 

y=*r1 
x=*rl++ 
y=*r1 
x=*r1++ 

y=*r1 
x=*r1++ 
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C. DSP16/DSP16A INSTRUCTION SET SUMMARY 

Tables 3-2 through 3-12 are repeated below for the convenience of the user, to provide quick 
access to the DSPI6/DSPI6A instruction set See Section 3.9 for a more detailed desciption of 
the instruction set. 

Table Col. Conditional Mnemonics 
Test Meaning Test Meaning 

pi Result is nonnegative (sign bit mi Result is negative. 
is bit 35). 

eq Result is equal to zero. ne Result is not equal. to zero. 

gt Result is greater than zero. Ie Result is less than or equal. to 
zero. 

lvs Logical overflow set (36-bit lvc Logical overflow clear. 
overflow). 

mvs Mathematical overflow set (32- mvc Mathematical overflow clear. 
bit overtiow). 

cOge Counter 0 greater than or equal cOlt Counter 0 less than zero. 
to zero. 

clge Counter I greater than or equal. cllt Counter 1 less than zero. 
to zero. 

heads Pseudorandom sequence bit set. tails Pseudorandom sequence bit 
clear. 

true The condition is always false The condition is never satisfied 
satisfied in an if instruction. in an if instruction. 

Note: Testing the state of cO or cl automatically increments the counter by 1. 

Table C-2. Instruction Group Characteristics 
Instruction Flags Execute From 

Group Affected Within Cache Interruj>tible 
Multiply/ALU DAU Yes Yes 
Special Function DAU Yes Yes 
Control None No No 
Data Move 1/0 status only Yes· Yes 

Cache None No No 

• Two-word data immediate instructions may not be executed from within the cache. 
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DSPl61DSP16A Instruction Set Summary 

All multiply/ALU instructions require one word of memory. 

Table C-3. Multiply!ALU Instructions 

Transfer 

Function Cycles 
Statements Statements Out/In Cache 

p=x*y y=Y x=X 2/1 
aD=p p=x*y y=aT x=X 2/1 
aD=aS+p p=x*y y[l]=Y 1/1 
aD=aS-p p=x*y aT[l]=Y 1/1 
aD=p x=Y 1/1 
aD=aS+p Y 1/1 
aD=aS-p Y=y[l] 2/2 
aD=y Y=aT[l] 2/2 
aD=aS+y Z:y x=X 2/2 
aD=aS-y Z: y[l] 2/2 
aD=aS&y Z: aT[l] 2/2 
aD=aSly 
aD=aSl\y 
as-y 
as&y 

Table C-4. Replacement Table for Multiply! ALU Instructions 

Replace Value Meaning 

aD, as, aT aO, al One of two DAU accumulators. 

X *pt++, *pt++i ROM location pointed to by pt. 
pt is postmodified by + 1 and i, 
respectively. 

Y *rM, *rM++, *rM--, RAM location pointed to by 
*rM++j rM. (M= 0, 1,2,3) rM is 

postmodified by 0,+1,-1, andj, 
respectively. 

Z *rMzp, *rMpz, *rMm2, Read/write compound 
*rMjk addressing. M=O, 1,2,3. rM 

is used twice: first, 
postmodified by 0, + I, -I, and 
j, respectively; and second, 
postmodified by +1, 0, +2, and 
k respectively. 
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All special function instructions (conditional and unconditional) require 1 word of program 
memory and execute in 1 instruction cycle. 

Table CoS. Special Function Instructions 

Instruction Description 

aD=aS»1 
aD=aS»4 Arithmetic right shift (sign preserved) of 
aD=aS»8 36-bit accumulators. 
aD=aS»16 

aD=aS 
aD=-aS -

aD=md(aS) Round upper 20 bits of accumulator. 

aDh=aSh+1 Increment high half of accumulator (lower half cleared). 

aD=aS+1 Increment accumulator. 

aD=y 
aD=p -

aD=aS«1 
aD=aS«4 Logical left shift (sign-extended from bit 31) of the 
aD=aS«8 least significant 32 bits of the 36-bit accumulators. 
aD=aS«16 

The above special function instructions can be conditionally executed: 

if CON instruction 

and with an event counter: 

ifc CON instruction 

which means: 

if CON is true then 
cl = cl + 1 
instruction 
c2= cl 

else 
cl = cl + 1 

Table C-6. Replacement Table for Special 
Function Instructions 

Replace Value MeanillJt 
aD,aS aO,al One of two DAU accumulators. 

CON mi, pI, eq, ne, gt, Ie, lvs, See Table C-l for definitions of 
mvs, mvc, cOge, cOlt, processor flags. 
c Ige, c1lt, heads, tails, 
true, false 
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DSPl6/DSP16A Instruction Set Summary 

All unconditional control instructions (except icall) execute in 2 instruction cycles and require 1 
word of program memory; conditional control instructions execute in 3 instruction cycles and 
require 2 words of program memory. icall requires 1 word of program memory and executes in 3 
instruction cycles. 

Table C-'. Control Instructions 
gotoJA icall 
goto pt return (goto pr) 
callJA iretum (goto pi) 
call pt 

The control instructions, with the exception of iretum and icall can be conditionally executed as 
follows: 

if CON instruction 

Table CoS. Replacement Table for Control 
Function Instructions 

Replace Value Meaning 

CON mi, pI, eq, ne, gt, Ie, Ivs, See Table 3-12 for 
mvs, mvc, cOge, cmt, definitions of processor 
clge, cllt, heads, tails, flags. 
true, false 

JA 12-bit value Least significant 12 bits 
of an absolute address 
within the same 4 
Kword memory section. 

Data move instructions execute in 2 instruction cycles. Immediate data move instructions require 
two words of program memory; all other data move instructions require only 1 word. The only 
exception is a special case immediate load (short immediate) instruction. If a Y AAU register is 
loaded with a 9-bit, or smaller, value, the instruction requires only 1 word of memory and 
executes in 1 instruction cycle. 

Table C-9. Data Move Instructions 

R =N R=M 
R =Y Y=R 
aT=R R=aS 
Z:R 
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Table ColO. Replacement Table for Data Move Instructions 

Value Meaning 

x DAU register - signed, 16 bits. 
y DAU register - signed, 16 bits. ! 
yl DAU register - unsigned, 16 bits. 
auc DAU control register - unsigned, 7 bits. 
cO DAU counter 0 - signed, 8 bits. 
cl DAU counter 1 - signed, 8 bits. 
c2 DAU counter 2 - signed, 8 bits. 

rO Y AAU pointer reg. - unsigned, 9 bits (16 bits in DSPI6A). 
rl Y AAU pointer reg. - unsigned, 9 bits (16 bits in DSPI6A). 
r2 Y AAU pointer reg. - unsigned, 9 bits (16 bits in DSPI6A). 
r3 Y AAU pointer reg. - unsigned, 9 bits (16 bits in DSPI6A). 
rb Y AAU modulo addr. reg. - unsigned, 9 bits (16 bits in DSPI6A). 
re Y AAU modulo addr. reg. - unsigned, 9 bits (16 bits in DSPI6A). 
j Y AAU incr. register - signed, 9 bits (16 bits in DSPI6A). 
k Y AAU incr. register - signed, 9 bits (16 bits in DSPI6A). 

pt XAAU pointer register - unsigned, 16 bits. 
pr XAAU program return register - unsigned, 16 bits. 
pi XAAU program interrupt register - unsigned, 16 bits.2 

i XAAU incrmient register - signed, 12 bits. 

psw Processor status word. 

sioc Serial I/O control register? 
sdx Serial I/O data register. 
tdms Serial I/O tdms control register.3 

srta Serial receive/transmit address.3 

pioc Parallel I/O control register. 
pdxO Parallel I/O data register with PSEL = 0 (pin 72). 
pdxl Parallel I/O data register with PSEL = 1 (pin 72). 

aO,al High half of accumulator.! 

*rM,*rM++, Same as in multiply/ALU instructions. 
*rM--,*rM++j 

*rMzp,*rMpz, Same as in multiply/ALU instructions. 
*rMm2, *rMjk 

16-bit value Immediate data. 

9-bit value Immediate data for Y AAU registers. 

When reading signed registers less than 16 bits wide. their contents are sign-extended to 16 bits. When reading 
unsigned registers less than 16 bits wide, their contents are zero-extended to 16 bits. When short inunediate addressing 
is used to write to YAAU registers in the DSPI6A. unsigned registers are zero-extended from 9 to 16 bits. Signed 
registers (j,k) are sign-extended from 9 to 16 bits. 

!Data moves to y, aO, or alload the high half (bits 31-16) of the register. If clearing of the destination is enabled 
(according to the CLR field of the auc register), the low half of the destination register is cleared (0) when the high half 
is loaded. 

2rhe pi register acts as a "shadow" of the pc register. Each time the pc changes, its value is also loaded into pi. 
"Shadowing" is disabled when executing an interrupt service routine, therefore, pi contains the contents of pc prior to 
the interrupt. Writes to pi do not alter its contents, except during interrupt service routines. 

3sioc, tdms, and srta registers are not readable. 
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The do and redo instructions require 1 word of program memory. The do instruction executes in 
1 instruction cycle, and the redo instruction executes in 2 instruction cycles. 

Table C-H. Cache Instructions 

do K { 
instructionl 
instruction2 
instructionNl 
} 

redoK 

Table C-l2. Replacement Table 
for Cache Instructions 

Replace Value Meaning 
K 2 ::;;K::;; 127 Number of times the 

instructions are to be 
executed. 

NI I::;;NI::;; 15 1 to 15 instructions may 
be included. 

When the cache is used to repeat a block of NI instructions, the cycle timings of the instructions 
are as follows: 

1. The "first pass" does not affect cycle timing except for the last instruction in the block of 
NI instructions. This instruction executes in 2 cycles. 

2. During pass 2 through pass K + 1, each instruction is executed "in the cache" 
(see Table C-3). 

3. During the last (Kth) pass, the block of instructions executes "inside the cache" except for 
the last instruction which executes outside the cache. 

The instructions remain in the cache memory and may be re-executed using the redo command 
without the need to reload the cache. . 
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D. PROGRAMMABLE REGISTERS 

This reference section shows the six programmable control registers of the DSP16/DSP16A 
device: 

• Processor status word (psw) 

• Arithmetic unit control (auc) 

• Parallel I/O control (pioc) 

• Serial I/O control (sioc) 

• Serial receive/transmit address (srta) 

• Time-division multiplexed slot (tdms) 

All six registers are described in detail in other chapters in this manual. This section is provided 
only as a quick reference for the programmable registers. 

Table D-I. Arithmetic Unit Control (auc) Register 

Bit 1 6 I 5 I 4 13 I 211 I 0 1 
CLR Field . . SAT . ALIGN. 

Field Value ResultlDescription 

lxx Clearing yl is disabled (enabled when 0). 

CLR xIx Clearing all is disabled (enabled when 0). 

xxI Clearing aOl is disabled (enabled when 0). 

SAT 
Ix al saturation on overflow is disabled (enabled when 0). 

xl aO saturation on overflow is disabled (enabled when 0). 

00 p+- (xxy). 

ALIGN 
01 P +- (xxy) + 4. 

10 p +- (xxy) x 4. 

11 Reserved. 

D-I 



PROGRAMMABLE REGISTERS 
Programmable Registers 

Table D-2. Processor Status Word (psw) Register 

Bit I 15-12 1111101 9 I 8-5 I 4 I 3-0 I 
Field I DAU Flags I X I X I al[V] I al[35-32] I aO[V] I aO[35-32] I 

Field Value Result/Description 
Wxxx 1MI -logical minus when set. 

DAUFlags 
xWxx LEQ -logical equal when set. 
xxWx LL V -logical overflow when set. 
xxxW LMV - mathematical overflow when set. 

al[V] W Accumulator 1 (al) overflow when set. 
Wxxx Accumulator 1 (al) bit 35. 

al[35-32] 
xWxx Accumulator 1 (al) bit 34. 
xxWx Accumulator 1 (al) bit 33. 
xxxW Accumulator 1 (al) bit 32. 

aO[V] W Accumulator 0 (aO) overflow when set. 
Wxxx Accumulator 0 (aO) bit 35. 

aO[35-32] 
xWxx Accumulator 0 (aO) bit 34. 
xxWx Accumulator 0 (aO) bit 33. 
xxxW Accumulator O{aO) bit 32. 
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Table D-3. Parallel I/O Control (pioc) Register 

Bit I 15 I 14 I 13 I 12 I 11 I 10 I 9-5 I 4-0 I 
Field I mF I STROBE I PODS I PIOS I SIC I INTERRUPTS I STATUS I 

Field Value ResultlDescription 
IBF R IBF interrupt status bit (same as bit 4). 

Strobe width of 
PODS PIDS 

STROBE 
00 T* T 
01 2T 2T 
10 3T 3T 
11 4T 4T 

PODS 
0 PODS is an input (passive mode). 

1 PODS is an output (active mode). 

PIDS 
0 PIDS is an input (passive mode). 

1 PIDS is an output (active mode). 

SIC 
0 Not SIC mode. 
1 SIC mode. 

Wxxxx IBF interrupt enabled when set. 

xWxxx OBE interrupt enabled when set. 

INTERRUPTS xxWxx PIDS interrupt enabled when set. 

xxxWx PODS interrupt enabled when set. 
xxxxW !NT interrupt enabled when set. 

Rxxxx IBF status bit. 
xRxxx OBE status bit. 

STATUS xxRxx PIDS status bit. 

xxxRx PODS status bit. 

xxxxR !NT status bit. 

* T = 2xtCKIHCKIH. 
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Table D-4. Serial I/O Control (sioc) Register 

Bit I 9 I 
Field. LD . 

8 I 71 6 
CLK • MSB I O~D I ~D I ~ I I~K I OL~ I ~ I 

Field Value ResultlDescription 

0 Active ILD/OLD = ICK+16, 

LD Active SYNC = ICK+128/256t 

1 Active ILD/OLD = OCK+ 16,+ 
Active SYNC = OCK+128/256.t.:J: 

00 Active clock = CKI+4 

CLK 
01 Active clock = CKI+ 12 
10 Active clock = CKI+ 16 
1 1 Active clock = CKI+20 

MSB 
0 LSB first 

1 MSB first 

0 OLD is an input (passive mode). 
OLD 

1 OLD is an output (active mode). 

0 ILD is an input (passive mode). 
ILD 

1 ILD is an output (active mode). 

0 OCK is an input (passive mode). 
OCK 

OCK is an output (active mode). 1 

ICK 
0 ICK is an input (passive mode). 

1 ICK is an output (active mode). 

0 16-bit output 
OLEN 

8-bit output 1 

0 16-bit input 
ILEN 

1 8-bit input 

t Either 128 or 256 - see tdms register SYNC field. 
:/: Select this mode when using SADD (not necessary if ICK = OCK). 
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Table D-S. Serial ReceiveITransmit Address (srta) Register 

Bit I 15 - 8 I 7 - 0 I 
Field . RECEIVE ADDRESS . TRANSMIT ADDRESS . 

Field Value ResultlDescription 
lxxxxxxx Receive address 7 
xlxxxxxx Receive address 6 
xx 1 xxxxx Receive address 5 

RECEIVE ADDRESS 
xxxlxxxx Receive address 4 
xxxxlxxx Receive address 3 
xxxxxlxx Receive address 2 
xxxxxxlx Receive address 1 
xxxxxxxl Receive address 0 
lxxxxxxx Transmit address 7 
xlxxxxxx Transmit address 6 
xxlxxxxx Transmit address 5 

TRANSMIT ADDRESS 
xxx 1 xxxx Transmit address 4 
xxxxlxxx Transmit address 3 
xxxxxlxx Transmit address 2 
xxxxxxlx Transmit address 1 
xxxxxxxl Transmit address 0 
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Table D-6. Time-Division Multiplex Slot (tdms) Register 

Bit I 9 I 8 I 7-1 I 0 I 
Field : SYNCSP : MODE : TRANSMIT SLOT : SYNC : 

Field Value ResultlDescription 

SYNCSP 
0 SYNC = ICK/OCKt + 128 :j: 

1 SYNC = ICK/OCKt + 256 
0 Multiprocessor mode off. 

MODE DOEN is an input (passive mode). 

1 Multiprocessor mode on. 
DOEN is an output (active mode). 

lxxxxxxx Transmit slot 7. 
xlxxxxxx Transmit slot 6. 
xx 1 xxxxx Transmit slot 5. 

TRANSMIT SLOT xxx 1 xxxx Transmit slot 4. 
xxxx 1 xxx Transmit slot 3. 

xxxxxlxx Transmit slot 2. 
xxxxxxlx Transmit slot 1. 
xxxxxxxi Transmit slot O. 

SYNC SYNC is an output (active mode). 

xxxxxxxO SYNC is an input (passive mode). 

t See sioc register, LD field in Table D-4. 

:f: Select this mode when in mUltiprocessor mode. 
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A -law - A European standard for the 
compression and expansion of the dynamic 
range of a signal. 

Active mode - Certain pins on the 
DSP16/DSPl6A device are programmable as 
either inputs or outputs. When one of these 
signals is set as an output, it is in active 
mode. When one of these signals is set as an 
input, it is in passive mode. 

ADD-Adder. 

Addressing modes - The DSP16/DSPl6A 
device supports various modes for addressing, 
which include immediate, indirect, and 
compound. 

ALU - Arithmetic logic unit. 

Arithmetic logic unit (ALU) - On-chip unit 
that perfonns microprocessor-like arithmetic 
operations. 

Arithmetic unit control register (auc) - A 
register that configures some features for the 
data arithmetic unit. 

Assembler - A program that translates 
symbolically represented character input into 
a fonn (binary) that the computer can 
interpret. 

auc - Arithmetic unit control register. 

Breakpointing - The ability to have the 
software simulator or hardware development 
system halt and/or perfonn some command at 
a present location or when some test 
condition is met. 

Byte - An 8-bit quantity that may appear at 
any address in memory. 

Cache - A small, high-speed memory that 
can be used selectively to store repetitive 
operations. 

GLOSSARY 

Compound Addressing - A memory 
read/write operation using only one pointer. 

CMP - Comparator. 

Cyclical addressing - See Modulo 
addressing. 

Data arithmetic unit (DAU) - A 16-/32-bit 
unit that is the main execution unit for signal 
processing algorithms. 

DAU - Data arithmetic unit. 

Hardware mode - When using the DSPl6 or 
DSP16A Development System, a mode in 
which the program has been downloaded into 
the development system and is being 
executed by the actual DSPl6/DSP16A 
device. Hardware mode is used for real-time 
program testing. 

I - Increment register in XAAU. 

ibuf - Input buffer. 

Input buffer (ibuf) - A register in the SIO 
unit is used to accept input from an external 
device. 

Immediate addressing mode - An 
addressing mode in which the operand 
contains the value to be operated on. No 
address reference is required. 

Interrupt - A means by which external 
devices may request service by the 
microprocessor. 

I/O - Input/output. 

isr - Input shift register. 

j - Increment register in Y AA U. 

k - Increment register in Y AA U. 



GLOSSARY 

Latency - The time required for the 
completion of a task once initiated. 

Modulo addressing - Cyclical addressing 
between upper and lower bounds. 

Jl-Iaw - An American standard for 
compression and expansion of the dynamic 
range of a signal. 

MUX - Multiplexer. 

osr - Output shift register. 

Overhead - A quantity in addition to the 
minimum required. When transmitting data, 
it is the bits other than information bits, e.g., 
check bits, framing bits, or some other 
procedure or format bits. When executing a 
program loop, it is the instructions needed to 
control the program flow, those not involved 
in the desired computation. 

p - Product register. 

Parallel I/O port (pio) - A group of registers 
used to provide a bidirectional data link to 
microprocessors and other I/O devices. 

Parallel I/O control register (pioc) - A 
register that allows the specification of the 
configuration of the PIO data pins, the mode 
of the parallel I/O data strobe signals, and the 
width of the parallel I/O data strobe signals in 
the active mode. The pioc also contains the 
mask and status fields for interrupts. 

Passive mode - Certain pins on the 
DSP16/DSP16A device are programmable as 
either inputs or outputs. When one of these 
signals is set as an input, it is in passive 
mode. When one of these signals is set as an 
output, it is in active mode. 

pc - Program counter. 

pdx(in) - Parallel I/O input register. 

pdx(out) - Parallel I/O output register. 

pi - Program interrupt register. 

pio - Parallel I/O port. 

pioc - Parallel I/O control register. 

Pipelining - Overlapping the execution of 
instructions to increase the DSP's 
performance. 

pr - Program return register. 

Processor status word register (psw) - A 
register that contains the status information 
for the data arithmetic unit. 

Postmodification - The addition of an 
increment/decrement value to a memory 
pointer after each use. 

psw - Processor status word. 

pt - ROM table pointer. 

RAM - Random access memory. 

rb - Modulo addressing register containing 
the beginning value of the modulo. 

re - Modulo addressing register containing 
the end value of the modulo. re contains zero 
if modulo addressing is not active. 

ROM - Read only memory. 

sdx(in) - Serial I/O input register. 

sdx(out) - Serial I/O output register. 



Serial I/O (SIO) - A group of registers that 
allows interfacing with other devices with 
few, if any, external chips. It converts serial 
input data into parallel data and parallel data 
into serial output data. 

Serial I/O control register (sioc) - A 
register that allows specification of the length 
of serial input and output data words, the 
mode of serial bit clocks and serial load 
signals, the bit ordering of I/O, the active 
serial I/O bit clock rate, and active load 
generated from either ICK or OCK. 

Simulator - A highly specific program that 
allows the simulation in software of the 
logical functions of the DSP16/DSP16A 
device. 

SIO - Serial I/O unit. 

sioc - Serial I/O control register. 

srta - Serial receive/transmit address register. 

Stack - An area of reserved memory used for 
storing the program counter and contents of 
registers during a program interrupt. 

SHIFT - Shifter. 

tdms - Serial I/O time-division multiplexed 
slot register. 

GLOSSARY 

Throughput - A means of relating the speed 
with which problems, programs, or segments 
are performed. 

Time-division multiplexed (TDM) - A 
procedure for transmitting two or more 
signals over a common channel through the 
use of successive time intervals for different 
devices. 

x - Multiplier input register. 

XAAU - ROM address arithmetic unit 

YAAU - RAM address arithmetic unit. 

yor yh - y(high) DAU register. 

yl- y(low) DAU register. 

2's complement - A method used in some 
systems to represent positive and negative 
integers. Positive integers are identical to 
standard binary numbers; however, negative 
integers are the 1 's complement of a standard 
binary number plus one. 

3-state - To place an output in a high­
impedance state. 
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clock speed, 5-3 
codec interface, 5-7, 5-8 
comments, 4-1-4-2 
compound addressing instructions, 3-4 
concurrent interrupts, 

see interrupts, concurrent 
conditional mnemonics, 3-5, C-l 
control block, 2-3 
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control instructions, 3-1, 3-14-3-16, C-4 
formats, A-2 
statements, 3-15 

counters cO-c2, 2-8 

D 

DAU, see data arithmetic unit 
data arithmetic unit (DAU), 2-6 
data move instructions, 3-1, 3-16--3-18, 
C-4-C-5 

formats, A-2-A-3 
statements, 3-18 

device number, 5-10 
do instruction, C-6 
documentation, 1-4 
double-buffering, 5-2 
DSPI6,1-1 

development system, 1-3,7-13 
DSPI6A,I-1 

development system, 1-3,7-13 

E 

electrical characteristics, 7-12 
EXM signal, 7-13 
extemalmemory, 7-13 

interface timing, 7-13 

F 

features, 
DSPI6,1-1 
DSPI6A,I-1 

G 

guard bits, 2-7 

H 

hardware mode, 1-3 

I 

i register, see static offset register 
ibuf, see input buffer register 
icall instruction, 2-15, 3-14, 4-6, C-4 
mF signal, 5-2 
ICK signal, 5-2, 5-3 
if instruction, 3-12 
ifc instruction, 3-12 
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ifsr, see input flag shift register 
ILD signal, 5-2,5-3 
immediate addressing, 3-2 
indirect addressing, 3-2 
input buffer register, 5-1, 5-2 
input data shift register, 5-2 
input flag shift register, 5-1 
instruction set, 1-2, 3-1 

ambiguities, 4-3 
characteristics, C-l 
encoding, A-I 
fonnats, A-I-A-3 

replacement tables, A -4--A-7 
notation, 3-1-3-2 
mnemonics, 3-3 
summary, 3-20:-3-59, C-l 
syntax, 3-1 

integer notation, 4-1 
decimal, 4-1 
fixed-point, 4-1 
hexadecimal, 4-1 
octal,4-1 

interfacing, 7-1 
interrupt conditions, 2-15 

mF condition, 2-15, 4-4, 5-7 
!NT condition, 2-15 
OBE condition, 2-15 
PIDS condition, 2-15 
PODS condition, 2-15 

interrupt hardware, 2-16 
!NT signal, 2-16, 4-8, 4-9,6-3, 

6-4,7-14 
lACK signal, 2-16,4-8,4-9,6-4, 

6-9,7-14 
interrupt service routine (ISR), 2-17, 
4-6,6-8 

interrupt software, 2-17 
mF bits (Pioc), 2-17 
!NT bit (Pioc), 2-17, 4-8,7-14 
OBE bit (pioc), 2-17 
PIDS bit (pioc), 2-17 
PODS bit (pioc), 2-17 

interrupts, 2-15, 6-3 
concurrent, 4-7---4-11 
control, 7-14 
internal, 6-9 
latency, 4-11 
masking, 6-3 
paralIell/0, 6-9 
timing, 7-14 

I/O timing, 4-4 
isr, see input data shift register 
ISR, see interrupt service routine 

J 
j register, see offset registers 

K 

k register, see offset registers 

L 

labels, 4-2 
latent reads, 6-5 
LEQ, see logical equal 
LLV, see logical overflow 
LMI, see logical minus 
LMV, see mathematical overflow 
logical equal (LEQ), 3-4 
logical minus (LMI), 3-4 
logical overflow (LL V), 3-4 

M 

mathematical overflow (LMV), 3-5 
maximum ratings, 7-12 
memory, 1-2,2-2 

maps, 2-2 
on-chip, 1-2,2-2 

modulo addressing, 3-3, 4-5 
multiplier (DAU), 2-6 
multiply/ALU instructions, 3-1, 

3-6--3-12, C-2 
fonnats, A-I 
function statements, 3-6, 3-9 
transfer statements, 3-6, 3-10 

multiprocessor mode, 5-10 
communications, 5-15 
connections, 5-11 
suggested configuration, 5-16 

N 

no operation instruction, 3-7, 3-12 
nop instruction, see no operation 

instruction 
noninterruptible instructions, 2-17, 4-11 



o 
obuf, see output buffer register 
OCK signal, 5-2, 5-3 
offset registers 

j register, 2-6, 3-2 
k register, 2-6, 3-2 

ofsr, see output flag shift register 
OLD signal, 5-2, 5-3 
optional mnemonics, 4-4 
OSE signal, 5-2 
osr, see output data shift register 
output buffer register, 5-1 
output data shift register, 5-2 
output flag shift register, 5-1 

p 

p register, see product register 
package outlme, 7-15 
parallel input register, 6-5 
parallel I/O (PIO), 6-1 

access times, 6-1 
bus transactions 
data strobes, 2-14,6-6 
interaccess timing, 6-14 
signals, 6-6---6-7 
strobe widths, 6-7 

parallel 1/0 address line (psel), 2-14 
parallel I/O control word (Pioc) 

register, 2-14, 2-15, 2-16, 4-8, 6-1, 
6-2-6-4,6-6, D-3 

mF field, 5-2 
mF status bit, 5-1, 5-2, 5-11 
IN1ERRUPI'S field, 6-4 
OBE status bit, 5-1, 5-2 

parallel I/O data bus (PDB), 2-14, 6-6, 
6-10,6-11,6-12,6-13 

parallel I/O port, 1-2,2-14,2-15 
passive mode, 6-2, 6-4, 6-8, 6-9 

input, 6-12 
output, 6-13 

pc register, see program counter register 
PDB, see parallel I/O data bus 
pdxO and pdxl, 2-14, 6-1, 6-4, 6-5, 6-9 
pi register, see program interrupt 

register 
PIDS signal, 6-3, 6-8, 6-10, 6-12 
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pin descriptions, 7-2-7-11 
external memory interface group, 7-7 
miscellaneous function group, 7-10 
numerical order, 7-2-7-6 
PIO interface group, 7-9-7-10 
power and ground group, 7-11 
SIO interface group, 7-8-7-9 

pin diagram, 7-1 
pin names, 7-2 
PIO, see parallel I/O 
pioc, see parallel I/O control word 

register 
PODS signal, 6-3, 6-8, 6-9, 6-11, 6-13 
polling I/O, 4-4 
pr register, see program return register 
PRBS, see pseudorandom binary 

sequence 
precision, 2-9,4-2 
processor flags, 3-4 
processor status word (psw) register, 2-8, 
2-9,0-2 

product (P) register, 2-6, 2-9, 2-10 
programming, 4-1 

examples, B-I-B-9 
techniques, 4-3-4-11 
tips, 4-5--4-7 

program counter (PC) register, 2-4, 4-6 
program interrupt (Pi) register, 2-4, 4-5, 
4-6 

program return (pr) register, 2-4, 4-6 
PSEL signal, 6-1, 6-3, 6-10, 6-11 
psel, see paralll/O address line 
pseudorandom binary sequence (PRBS), 
4-5 

psw register, see processor status word 
register 

pt register, see table pointer register 

R 

rO-r3 pointer registers, 2-6, 3-2 
RAM,2-3 
RAM address arithmetic unit (YAAU), 

2-5, 2-6, 4-6, C-4 
RAM variables, 4-2-4-3 
random numbers, 4-5 
rb register, 2-6, 3-2, 3-3,4-5 
re register, 2-6, 3-2, 3-3, 4-5 
redo instruction, C-6 
register loads, 2-8 
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reset control, 7-14 
reset timing, 7-14 
ROM,2-2 

data storage, 4-2 
initialization, 4-2 

ROM address arithmetic unit (XAAU), 
2-4,2-5,4-6,7-13 

RSTB signal, 6-4, 7-14 

s 
SADD signal, 5-3 
saturation, 2-8 
serial I/O (SIO), 5-1 

bit clocks, 2-13 
data length, 2-13 
data path, 5-1 
input section, 5-2 
load signals, 2-13 
pin descriptions, 5-5-5-7 
operation, 5-2 
output section, 5-2 
programming example, 5-7 
timing, 5-17-5-20 
transfers, 2-13 

serial I/O control (sioc) register, 2-13, 
5-1,5-4, D-4 

LD field, 5-3 
serial I/O port, 1-2,2-13,2-14 
serial receive/transmit address (srta) 

register, 2-13, 5-1, 5-10, 5-13, D-5 
shadow register, 2-4 
simulation mode, 1-3 
simulator/accelerator mode, 1-3 
SIO, see serial I/O 
sioc, see serial I/O control register 
software simulator, 1-3 

source file, 4-1, 4-3 
special function instructions, 3-1, 
3-12-3-14, C-3 

formats, A-I 
statements, 3-13 

srta register, see serial receive/transmit 
address register 

static offset (i) register, 2-4 
status and control mode, 6-3, 6-8 
support software library, 1-3, 4-4 
SYNC signal, 5-3, 5-12 
synchronization clock, 2-13 

T 

table pointer (Pt) register, 2-4, 4-6, 4-7 
tdms register, see time-division 
multiplexed register 

technical assistance, 1-5 
time-division multiplexed slot (tdms) 

register, 2-13,5-1,5-10,5-12, D-6 
timing characteristics, 7-1 

v 
virtual shift addressing mode, 2-6, 3-3, 

3-4 

x 
x register, 2-6 
XAAU, see ROM address arithmetic unit 

y 

y register, 2-6, 2-7, 2-9, 4-4 
Y AA U, see RAM address arithmetic unit 
yl,2-7 




