






































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Hardware Applications - System Control Functions 

13.4 System Control Functions 

There are several aspects of TMS320C30 system hardware design which are 
critical to overall system operation. These include such functions as clock and 
reset signal generation and interrupt control. 

13.4.1 Clock Oscillator Circuitry 

An input clock may be provided to the TMS320C30 either from an external 
clock input or by using the on-board oscillator. Unless special clock require­
ments exist, using the on-board oscillator is generally a convenient method 
of clock generation. This method requires few external components and can 
provide stable, reliable clock generation for the device. 

Figure 13-14 shows a clock generator circuit using the internal oscillator. This 
circuit is designed to operate at 33.33 MHz and since crystals with funda­
mental oscillation frequencies of 30 M Hz and above are not readily available, 
a parallel-resonant third-overtone circuit is used. 

TMS320C30 

X1 X2/ClKIN 

33.33 MHz 

�D�~�-�-�-�-�-�'� 
47 pF 20 pF 

Figure 13-14. Crystal Oscillator Circuit 

In a third-overtone oscillator, the crystal fundamental frequency must be at­
tenuated so that oscillation is at the third harmonic. This is achieved with an 
LC circuit that filters out the fundamental, thus allowing oscillation at the third 
harmonic. The impedance of the LC network must be inductive at the crystal 
fundamental and capacitive at the third harmonic. The impedance of the LC III 
circuit is given by: 

z(w) 

L 
C 

(3) 
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iz (wli 
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Therefore, the LC circuit has a pole at: 

1 

wp = J LC (4) 

At frequencies significantly lower than wp, the 1/(wC) term in (3) becomes 
the dominating term, while wL can be neglected. This gives: 

z(w) =jwL for w « wp (5) 

In (5), the LC circuit appears inductive at frequencies lower than wp. On the 
other hand, at frequencies much higher than wp' the wL term is the dominant 
term in (3), and 1/(wC) can be neglected. This gives: 

z(w) = jwC for w »wp (6) 

The LC circuit in (6) appears increasingly capacitive as frequency increases 
above wp. This is shown in Figure 13-15, which is a plot of the magnitude 
of the impedance of the LC circuit of Figure 13-14 versus frequency. 

INDUCTIVE 
REGION 

1 
wp - JLC 

CAPACITIVE 
REGION 

w 
(rad/s) 

Figure 13-15. Magnitude of the Impedance of the Oscillator LC 
Network 
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Based on the discussion above, the design of the LC circuit proceeds as fol­
lows: 

1) Choose the pole frequency wp approximately halfway between the crys­
tal fundamental and the third harmonic. 

2) The circuit now appears inductive at the fundamental frequency and 
capacitive at the third harmonic. 

In the oscillator of Figure 13-14, choose wp = 22.2 M Hz, which is approxi­
mately halfway between the fundamental and the third harmonic. Choose C 
= 20 pF. Then, using (4), L = 2.6 IJH. 

13.4.2 Reset Signal Generation 

The reset input controls initialization of internal TMS320C30 logic and also 
causes execution of the system initialization software. For proper system in­
itialization, the reset signal must be applied at least ten H1 cycles, i.e., 600 ns 
for a TMS320C30 operating at 33.33 M Hz. Upon powerup, however, it can 
take 20 ms or more before the system oscillator reaches a stable operating 
state. Therefore, the powerup reset circuit should generate a low pulse on the 
reset line for 100 to 200 ms. Once a proper reset pulse has been applied, the 
processor fetches the reset vector from location zero which contains the ad­
dress of the system initialization routine. Figure 13-16 shows a circuit which 
will generate an appropriate powerup reset signal. 

TMS320C25 
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The voltage on the reset pin (RESET) is controlled by the R1 C1 network. After 
a reset, this voltage rises exponentially according to the time constant R1 C1, 
as shown in Figure 13-17. 

VOLTAGE 

/V - Vee (1-e- tl'l 

Vee ~-------

V, 

TIME 

Figure 13-17. Voltage on the TMS320C30 Reset Pin 
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The duration of the low pulse on the reset pin is approximately t1, which is the 
time it takes for the capacitor C1 to be charged to 1.5 V. This is approximately 
the voltage at which the reset input switches from a logic 0 to a logic 1. The 
capacitor voltage is given by: 

where T = R1 C1 is the reset circuit time constant. Solving (7) for t gives: 

~ -R, C, 1 n ~ - v~cJ 
Setting the following: 

R1 = 1 MO 

C1 = 0.47 IJF 

Vee = 5 V 

V = V1 = 1.5 V 

(7) 

(8) 

gives t = 167 ms. Therefore, the reset circuit of Figure 13-16 provides a low 
pulse of long enough duration to ensure the stabilization of the system oscil­
lator upon powerup. 

Note that if synchronization of multiple TMS320C30's is required, all proces­
sors should be provided with the same input clock and the same reset signal. 
After powerup, when the clock has stabilized, all processors may then be 
synchonized by generating a falling edge on the common reset signal. Since 
it is in fact the falling edge of reset that establishes synchronization, reset must 
be high for a period of time (at least ten H1 cycles) initially. Following the 
falling edge, reset should remain low for at least ten H1 cycles and then be 
driven high. This sequencing of reset may be accomplished using additional 
circuitry, based on either RC time delays or counters. 

13-25 
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Hardware applications - Target Design Considerations 

13.5 XDS1000 Target Design Considerations 

The TMS320C30 Emulator is an Extended Development System (XDS1000), 
which has all the features necessary for full-speed emulation. The 
TMS320C30 uses a revolutionary technology to allow complete emulation via 
a serial scan path. If the user provides a 12 pin header on their target system, 
realtime emulation can be performed using the TMS320C30 device in their 
target system. Refer to Appendix B, Section B.1.4 for a complete description 
of the XDS1 000. 

To use the emulation connector of the XDS1 000, the signals shown in Figure 
13-18 should be provided to a 12 pin header (two rows of six pins) with pin 
8 cut out to provide keying. 

EMU1t 2 GND 

EMUOt 3 4 GND HEADER DIMENSIONS: 

EMU2 t 5 6 GND PIN TO PIN SPACING 0.100 IN. (X,Y) 

PO (+5 V) 7 NO PIN (KEY) PIN WIDTH 0.025 IN. SQUARE POST 

EMU3 
PIN LENGTH 0.235 IN NOMINAL 

9 10 GND 

H3 11 12 GND 

TOP VIEW 

tThese signals should always be pulled up with separate 20 kO resistors to + 5 volts on the TMS320C30. 

13-26 

Figure 13-18. 12 Pin Header Signals 

Signal Description: 

EMUO Emulation pin O. 
EMU1 Emulation pin 1. 
EMU2 Emulation pin 2. 
EMU3 Emulation pin 3. 
H3 TMS320C30 H3 
PD Presence detect. It indicates that the cable is connected 

and target system is powered up. It 
should be tied to +5 volts in the target 
system. 
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Figure 13-19 is a diagram of the typical setup when using the emulation 
connection of the XDS1 000. 

XDS1000 
CONTROLLER 

CARD 

TMS320C30 

USER 

TARGET SYSTEM 

Figure 13-19. Typical Setup For Using the Emulation Connection of the 
XDS1000 

For unbuffered signals, the distance between the TMS320C30 emulation pins 
(EMUO, EMU1, EMU2, EMU3, and H3) and the 12 pin header should be less 
than two inches. If the distance between the header and the TMS320C30 
emulation pins is more than two inches but less than six inches, the EM U3 
and H3 signals should be buffered. The buffer should be noninverting with a 
worst case propagation delay of 6.0 ns. For TMS320C30 emulation pins to 
12 pin header distances greater than six inches, all emulation signals ShOUld. 
be buffered. Recall that EMUO, EMU1, and EMU2 are inputs and EMU3 and 
H3 are outputs. The buffer should have the same characteristics as given 
above. 
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Appendix A 

TMS320C30 Timing Specifications & Dimensions 

This section provides tlmmg specifications and dimensions for the 
TMS320C30 (third-generation TMS320) processor. In order to provide in­
formation in advance of the complete data sheet, this section is included. 
Characterization data on the TMS320C30 is still being collected. A complete 
data sheet with additional information will be available in the future. Please 
contact the local TI field sales office to obtain these data sheets. 
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Table A-1. Absolute Maximum Ratings Over Specified Temperature Range 

• 
A-2 

Condition/Characteristic Range 

Supply voltage range, VDD -0.3 V to 7 V 

Input voltage range -0.3 V to 7 V 

Output voltage range -0.3 V to 7 V 

Continuous power dissipation 2.0W 

Operating free-air temperature range O·C to 70·C 

Storage temperature range -55·C to 150·C 

Notes: 

1 ) Stresses beyond those listed under 'Absolute Maximum Ratings' may 
cause permanent damage to the device. This is a stress rating only and 
functional operation of the device at these or any other conditions be­
yond those indicated in the 'Recommended Operating Conditions' sec­
tion of this specification is not implied. Exposure to 
absolute-maximum-rated conditions for extended periods may affect 
device reliability. 

2) All voltage values are with respect to VSS. 

Table A-2. Recommended Operating Conditions 

Operating Condition Min Nom Max Unit 
VDD Supply voltages (DVDD, etc.) 4.75 5 5.25 V 

VSS Supply voltages (CVSS, etc.) 0 V 

VIH High-level input voltage 2 VDD + 0.3 V 

VIL Low-level input voltage -0.3 0.8 V 

IOH High-level output current 300 ~A 

IOL Low-level output current 2 mA 

T Operating free-air temperature 0 70 ·C 
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Table A-3. Electrical Characteristics Over Specified Free-Air Temperature 
Range 

Electrical Characteristic Min Nom Max Unit 

VOH High-level output voltage (Voo = Min,1 OH = Max) 2.4 3 V 

VOL Low-level output voltage (Voo = Min,1 OL = Max) 0.3 0.6 V 

Iz Three-state current (Voo = Max) -20 20 IJA. 

II Input current (VI = Vss toY 00) -10 10 IJA 

Icc Supply current (T A = 25°C,Voo= Max, f x = Max) 300 rnA 

CI Input capacitance 15 pF 

Co Output capacitance 15 pF 

Notes: 

1) All typical values are at VDD = 5 V, T A = 25°C. 

2) fx is the input clock frequency. The maximum value is 33.3 MHz. 

3) All input and output voltage levels are TTL compatible. 

2.15 V 

RL = 825 n 

FROM OUT~UT ___ _ 

UNDER TEST 

_--- TEST POINT 

CL = 100 pF 

Figure A-1. Test Load Circuit -
A-3 
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X2/elKIN 

Figure A-2. X2/elKIN Timing 

1t--------(10)---------t, 
1 , 
1 ~ f--{6) 1 

--'I 1--(9) , 1 , 
I , 1 , 

H1~~1 --------~~~! __________ *'~--
.- (8) -I 1 I 
1 I- (7) -I 

--I r(9.2) -I r-(9.1) 

H3 ~ ,,....-------'--

Figure A-3. H1 /H3 Timing 

III 
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Table A-4. Switching Characteristics for CLKIN, H1, and H3 

No. Name Description Min Typ Max Unit 

(1 ) tf(CI) ClKIN fall time 5 ns 

(2) tw(Cll) ClKIN low pulse duration 10 ns 
tc(CI) = 30 ns 

(3) tw(CIH) ClKI N high pulse duration 10 ns 
tc(CI) = 30 ns 

(4) tr(CI) ClKI N rise time 5 ns 

(5) tc(CI) ClKI N cycle time 30 ns 

(6) tf(H) H1/H3 fall time 1 3 ns 

(7) tw(Hl) H1/H3 low pulse duration P - 6 ns 

(8) tw(HH) H1/H3 high pulse duration P - 7 ns 

(9) tr(H) H1/H3 rise time 2 4 ns 

(9.1 ) td(Hl - HH) Delay from H1 (H3) low to 5 ns 
H3(H1) high 

(9.2) td(HH - Hl) Delay from H1 (H3) high to 5 ns 
H3(H1) low 

(10) tc(H) H1/H3 cycle time 60 ns 

Note: P = tdCI) 

Table A-5. Switching Characteristics for a memory ((M)STRB = 0) read 

No. Name Description Min Typ Max Unit 

(11 ) td( H1 l - (M)Sl) H1 low to (M)STRB low 0 10 ns 

(12) td( H1 l - (M)SH) H1 low to (M)STRB high 0 10 ns 

(13) td(H1 H - (10) RWl) H1 high to (10) R/W low 0 10 ns 

(14) td(H1 l - (IO)A) H1 low to (IO)A valid 0 10 ns 

(15) tsu((lO) D) R (10) D valid before H1 low 15 ns 
(read) 

(16) th«IO)D)R (10) D hold time after H1 0 ns 

(17) tsu((lO) RDY) (10) RDY valid before H1 8 ns 
high 

(18) th«IO(RDY) (10) RDY hold time after 0 ns 
H1 high 

-
A-5 
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H3 

H1 

(M)STRB 

I I ! i\ 
-I r(1:4) I --: """~-(1-3)-

(lO)A --_X J : X _____ _ 
(15)--'0' i J--(16) 

(10)0 -----~I--<. I I}I---------I 
(17)~ t--

--Y r:(18) 
------~\tl ill ----------------

(lO)RDY ...:& L 

(lO)R/W 

Figure A-4. Memory «M)STRB = 0) Read 

Table A-S. Switching Characteristics for a memory «M)STRB = 0) Write 

No. Name Description Min Typ Max Unit 

(19) td{H1 H - (10) RWH) H1 high to (IO) R/W high 10 ns 

(20) tv{{lO)D)W (IO) 0 valid after H1 low 20 ns 
(write) 

(21) th{{lO)D)W (ie) 0 hold time after H1 0 ns 
high (write) 

III 
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H3 

H1 

(I'.1)STRB 

(I0)R/W 
I 
I 
I 

--I 

I 
(13)'""'-1 

I I 
I I 

(11)~ '-- I I I 
I I (12)--1 --: 

: \l! ! 

(I0)A~X : 1 : >C 
(20)--1 E' 1211--1 t-

(I0)D-----------<~~-~:,......------...;;!I~l---­
(17)--t r--
~ 1--(18) 

--------------~'tl 1/, ~~-----------
(I0)RDY ~ L 

Figure A-5. Memory ((M)STRB = 0) Write 

iii 
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• 
A-8 

H3 

H1~ If \~A, 
. I 

\_1 
I (111)~ ~ (12.1)--1 r-
: 
.~ :/.,.......----

I 

_yr-(22) I 
IOR/W I 

I \-
--t t-(14.1) I 

IOA ___ X""'--j --;;->e 
(15.1)~ 

1--(16.1) 

IOD--------------(-17-.-1)--I_~~ 
I j- -I (18.1) 

IOROY ----------------~\ 1-------

Figure A-6. Memory ((M)STRB = 0) Read 
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Table A-7. Switching Characteristics for a Memory (IOSTRB = 0) Read 

No. Name Description Min Typ Max Unit 

(11.1 ) td(H1 H - 10SL) H1 high to 10STRB low 0 10 ns 

(12.1) td(H1 H - 10SH) H1 high to 10STRB high 0 10 ns 

(22) td(H1 L - 10RWH) H1 low to 10R/W high 0 10 ns 

(14.1 ) td(H1 L - lOA) H1 low to lOA valid 0 10 ns 

(15.1 ) tsu(IOO)R 100 valid before H1 high 15 ns 
(read) 

(16.1) th(IOO) R 100 hold time after H1 0 ns 
high (read) 

(17.1) tsu(lOROY) 10ROY valid before H1 high 8 ns 

(18.1 ) th(IOROY) 10ROY hold time after H1 0 ns 
high 

Table A-S. Switching Characteristics for a Memory (IOSTRB = 0) Write 

No. Name Description Min Typ Max Unit 

(23) td(H1 L - 10RWL) H1 low to (IO)R/W low 0 10 ns 

(20.1 ) tv(lOO)W 100 valid before H1 low 15 ns 
(write) 

(21.1 ) tv(IOO)W 100 hold time after H1 low 0 ns 
(write) 

iii 
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H3 

H1 i 
i I- (12.1)~ !- i 

--------: ---"--1.." 'III I~: -10STRB. "\. . _ • 

---1 I-- (23) I I 
IORm =:i I il 

---I J--(14.1) " 

10A __ * __ ~: ~: >C 
I-- (20.1) --i ---t ..... (21.1) 

100 _------<¢ L ~)---
(17.11""4 F 

~ 1--(18.1) 

10ROY ---------..... i 11 

Figure A-7. Memory (IOSTRB = 0) Write 

III 
A·10 



Appendix A - TMS320C30 Dimensions and Timing Specifications 

H3 

H1 

(X)RtW 

(X)A 

(X)D 

(X)RDY 

XFO PIN 

XF1 PIN 

FETCH 
LDFI or LOll DECODE READ EXECUTE 

(2)-4 1--

W ~(3) 
=iY 

\ __ --J/ 

~x----~x----
I 

i -c>-
I 
I 

he 
(1)--J I-­

I 

~ 

Figure A-a. Timing for XFO and XF1 When Executing a LDFlor LOll 

Table A-g. Information for Figure A-a 

No. Name Description Min Typ Max Unit 

(1 ) td(H3H-XFOL) H3 high to XFO low 10 ns 

(2) tsu (XF1 ) XF1 valid before H 1 low 8 ns 

(3) th(XF1 ) XF1 hold time after H1 low 0 ns 

• 
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FETCH 
STFI or STU DECODE READ EXECUTE 

H3 

H1 

I 

(M)STRB 1\ / 
I 
I 

\ 
I ;-(X)R/W I 
I 
I 
I 

(X)A ~ : >C 
I 

(X)D --< >-
I 

(X)RDY ~r 
7 111 

XFO PIN 

Figure A-9. Timing for XFO When Executing a STFI or STII 

Table A-10. Information for Figure A-9 

Description Min Typ Max 

H3 high to XFO high 10 

• 
A-12 
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H3 

H1 

I """'-i ~(1) I I 
XFO 

I \!. (3)--1 r-
-fi~(4) 

XF1 =='iV--
Figure A-10. Timing for XFO and XF1 When Executing SIGI 

Table A-11. Information for Figure A-10 

No. Name Description Min Typ Max Unit 

(1 ) td{H3H-XFOL) H3 high to XFO low 10 ns 

(2) td{H3H-XFOH) H3 high to XFO high 10 ns 
(3) tsu{XF1) XF1 valid before H1 low 8 ns 

(4) th{XF1 ) XF1 hold time after H1 low 0 ns 

• 
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H3 

H1 

FETCH LOAD 
INSTRUCTION DECODE READ EXECUTE 

OUTXF 
BIT ~10RO 

-f t-(1) 

XF PIN ------------------------~>{_i __ 

III 

Figure A-11. Timing for Loading XF Register When Configured as an Output 
Pin 

Table A-12. Information for Figure A-11 

Name Description Min Typ Max 

tv(H3H-XF) H3 high to XF valid 10 

A-14 
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H3 

H1 

iOXF 
BIT 

XF PIN 

INXF BIT 

No. 

(1 ) 

(2) 

(3) 

BUFFERS GO 

/ 
FROM OUTPUT /SYNCHRONIZERI VALUE ON PIN / 

TO INPUT DELAY SEENINIOF 

-1 ..... (1) 
J 

OUTPUT 

Figure A-12. Change of XF From Output to Input Mode 

Table A-13. Information for Figure A-12 

Name Description Min Typ Max Unit 

td(H3H-XFOI) H3 high to XF switching 15 ns 
from output to input 

tsu(XF) XF setup before H1 low 10 ns 

th(XF) XF hold before H1 low 0 ns 

A-15 
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No. 

(1 ) 

• 
A-16 

H3 

H1 

IOXF 
BIT 

XF PIN 

EXECUTION OF 
LOAD OF IOF 

I 
I 
I 
I 
I 
I 

--t 1--(1) 

{ 
Figure A-13. Change of XF From Input to Output Mode 

Table A-14. Information for Figure A-13 

Name Description Min Typ Max 

td(H3H-XFIO) H3 high to XF switching 10 
from input to output 

Unit 

ns 



~ 
'-l 

ClKIN 

lACK 
ASYNCHRONOUS~C::;:-----(1-2-)----------------------------J 

RESET SIGNALS ~ " 
(NOTE 4) 

NOTES: 1, (X)O includes 0(31-0) and XO(31-0). 
2. X(A) includes A(23-0) and XA(12-0). 
3. Control signals include R/W, STRB, XR/W, MSTRB, and IOSTRB. 
4. Asynchronously reset signals include XF1, XFO, ClKXO, OXO, FSXO, CLKRO, ORO, FSRO, CLKX1, OX1, FSX1, CLKR1, OR1, 

FSR1, TCLKO, and TCLK1. 
5. RESET is an asynchronous input. 

I 
Figure A-14. RESET Timing 
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Table A-15. Information for Figure A-14 

No. Name Description Min Typ Max Unit 

(1 ) tsu(RESET) Setup for RESET 10 ns 
before ClKI N low 

(2) td(ClKINH-HIH) ClKIN high to H1 high 0 15 ns 

(3) tsu ( RESETH- HI l) Setup for RESET high 10 ns 
before H 1 low and after 10 
H1 clock cycles 

(5) td(ClKINH-H3l) ClKIN high to H3 low 0 15 ns 

(8) tdis(H1 H-XD) H1 high to (X) D three state 15 ns 

(9) tdis(H3H-XA) H3 high to (X)A three state 10 ns 

(10) td(H3H- H3 high to control signals 10 ns 
CONTROlH) high 

(11 ) td(H1 H-IACKH) H1 high to lACK high 10 ns 

(12) tdis( RESETl- RESET low to 15 ns 
ASYNCH) asynchronously reset signals 

three state 

A-18 
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RESET OR FETCH FIRST 

V~~~~:~~~D I I~~~~~~EC~~~T:I 
H3 

INT(3·0) 
FLAG ---------' 

ADDR-----------_____ ~ 

DATA---------------------~<===>r------------~~ 

Figure A-15. RESET and INT(3-0) Response Timing 

Table A-16. Information for Figure A-15 

No. Name Description Min Typ Max Unit 

(1 ) tsu{INT) INT{3-0) setup before H1 low 10 ns 

(2) tw{l NT)Note 1 Interrupt pulse width to P 1.5P <2P ns 
guarantee one interrupt seen 

Note 1: Interrupt pulse width must be at least 1 P wide to guarantee it will be seen. It must be less than 
2 P wide to guarantee it will be responded to only once. The recommended pulse width is 1.5 P. 

-
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H3 

H1 

ADDR 

DATA 

No. 

(1 ) 

(2) 

• 
A-20 

FETCH lACK 
INSTRUCTION I 

lACK DATA 
READ 

------«---»)-----
--------------------------~<==>~------

Figure A-16. lACK Timing 

Table A-17. Information for Figure A-16 

Name Description Min Typ Max 

td(H1 H-IACKL) H1 high to lACK low 10 

td(H1 H-IACKH) H1 high to lACK high during 10 
first cycle of lACK instruction 
data read 

Unit 

ns 

ns 
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FETCH FIRST 

, FETCH TRAP 
READ TRAP ,INSTRUCTION OF, 

VECTOR TRAP ROUTINE 

H3 

H1 

AD DR VECTOR ADDRESS FIRST mSTRUCTION 
ADDRESS 

DATA 0 0 

Figure A-17. TRAP Response Timing 
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H1 

CLKX/R 

ox 

DR 

FSR 

FSX(lNTI 

FSX(EXTI 

1------(21----_ 

1---/31- r--(31---1 I 

~ V ~ J{ N 
I 1 .:f I I F-r---
I I -4 (61 ~ : 1--(81 -4 1--/41 --! 1--(51 I I I r' ____ --L_.L....-____ --.. 

! I ! { )(~ __________ _ 
I ' '1-(71-4 I 

I , , 
I , 

I if 11 
II· 

1-(91-1 1-(101-1 I _/91-1 
I I I I 
I / ,I \, ----1I--..J -jl-(111 ~11:.' _________________ _ 

I I 

-.A 
I I 
11-. 
III'. 

I I I' 
, I -/111-1 

-4 1--/121 

NOTE: Timing diagrams show operation with CLKXP = CLKRP = FSXP = FSRP = O. 

Figure A-18. Fixed Data Rate Mode 
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Table A-18. Serial Port Timing as Shown in Figures A-18 and A-19 

No. Name Description Max Min Unit 

(1 ) td(H1-SCK) H1 high to internal CLKX/R. 15 ns 

(2) tc(SCK) CLKX/R cycle CLKX/R external t dH)x2.6 ns 

time. CLKX/R internal tdH)x234 t C<H)x2 

(3) tw(SCK) CLKX/R high/ CLKX/R external t dH) +5 ns 

low pulsewidth CLKX/R internal tc(SCK)/2 [t c(SCK)/2]-15 

(4) tr(SCK) CLKX/R rise time. 8 ns 

(5) tf(SCK) CLKX/R fall time 8 ns 

(6) td(OX) CLKX to OX CLKX external 35 ns 

valid. CLKX internal 20 

(7) tsu(OR) DR setup before CLKR external 10 ns 

CLKR. CLKR internal 25 

(8) th(OR) DR hold from CLKR external 10 ns 

CLKR. CLKR internal -5 

(9) td(FSX) CLKX to internal CLKX external 32 ns 

FSX. CLKX internal 17 

(10) tsu(FSR) FSR setup CLKR external 10 ns 

before CLKR. CLKR internal 10 

(11 ) th(FS) FSX/R input CLKX/R external 10 ns 

hold from CLKX/R internal -5 
CLKX/R. 

(12) tsu(FSX) External FSX CLKX external [t C<CLKX)/2]-1 0 -[td H)-8] ns 

setup before CLKX internal tc(CLKX)/2 -[t dH)-21] 
CLKX. 

(13) td(CH-OX)V CLKX to first CLKX external 36 ns 

OX bit. FSX CLKX internal 21 
precedes CLKX. 

(14) td(FSX-OX)V FSX to first OX bit. CLKX precedes 36 ns 
FSX. 

III 
A-24 
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Figure A-20. HOLD/HOLDA Timing 

Table A-19. Information for Figure A-20 

No. Name Description Min Max Unit 

(1 ) tsu(HOLD) HOLD valid before H1 low 15 ns 

(3) tv(HOLD) HOLD valid after H1 low 0 10 ns 

(4) tw(HOLD) HOLD low width 2 H1 cycles 

(6) tw(HOLDA) HOLDA low width 1 H1 cycle 

(7) td(H1 L-SH)H H1 low to STRB high for a 0 10 n s 
HOLD 

(8) tdis(H1 L-S) H1 low to STRB three state 0 10 ns 

(9) ten (H1 L-S) H1 low to STRB active 0 10 ns 

(10) tdis(H1 L-RW) H1 low to R/W three state 0 10 ns 

(11) ten (H1 L-RW) H1 low to R/W active 0 10 ns 

(12) tdis(H1 L-A) H1 low to address three state 0 10 ns 

(13) ten (H1 L-A) H1 low to address valid 0 10 ns 

(16) tdis(H1 H-D) H1 high to data three state 0 10 ns III 
I 

A-25 
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Figure A-21. TMS320C30 180 Pin PGA Dimensions 



Appendix B 

Development Support/Part Order Information 

This section provides development support information, device part numbers, 
and support tool ordering information for the TMS320C30 (third-generation 
TMS320) processor. Figure 8-1 shows the software and hardware develop­
ment tools available and the development environment for the TMS320C30. 

8-1 
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Source 
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TMS320C30 

C Source 

C Compiler 
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Figure 8-1. TMS320C30 Development Environment 
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Extensive documentation, including data sheets, user's guides, and application 
reports, is available to support DSP design. A series of DSP textbooks has 
been published both by Prentice-Hall and John Wiley and Sons to support 
research and education. Other support includes a technical support hotline 
(713-274-2320) and a bulletin board service (713-274-2323). TI's Regional 
Technology Centers (RTCs) provide hands-on workshops and design ser­
vices. 

Many third-parties and consultants with DSP expertise can assist in various 
application areas. TMS320C30 Algorithm Development Packages will be 
available from mUltiple third-parties and consultants in the near future. Sub­
scribe to the DSP newsletter "Details on Signal Processing" for up to date 
information on new products and services from third-parties and consultants. 
Call TI's Customer Response Center at (800) 232-3200 to subscribe to the 
newsletter. Contact the nearest TI field sales office for support tool availability 
or further details (see list of sales offices and distributors at end of book). 

The major topics discussed in this section are listed below. 

• TMS320C30 Development Support (Section B.1 on page B-4) 
Macro Assembler/Linker 
C Compiler 
Simulator 
Extended Development System (XDS1000) 
TMS320 DSP Hotline/Bulletin Board Service 

• TMS320C30 Part Order Information (Section B.2 on page B-12) 
Device part numbers 
Software and hardware support tools part numbers 
Device and support tool prefix designators 
Device nomenclature 

B-3 
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B.1 TMS320C30 Development Support 

Texas Instruments offers extensive development support and complete doc­
umentation with the TMS320C30 (third-generation) digital signal processor. 
Tools are provided for the TMS320C30 to evaluate the performance of the 
processor, develop algorithm implementations, and fully integrate the design's 
software and hardware modules. Development operations are performed with 
the TMS320C30 Macro Assembler/Linker, C Compiler, Simulator, and Emu­
lator (Extended Development System - XDS1000). 

A description and key features for each TMS320C30 development support 
tool is provided in the following subsections. For ordering information, see 
Section B.2. 

B.1.1 Macro Assembler/Linker 

6-4 

The TMS320C30 Macro Assembler/Linker is a software tool that converts 
source mnemonics to executable object code. 

The following key features distinguish the TMS320C30 Macro 
Assembler/Linker: 

• Macro capabilities and library functions 
• Conditional assembly 
• Relocatable modules 
• Complete error diagnostics 
• Symbol table and cross reference 

The TMS320C30 Macro Assembler/Linker is shipped with four programs to 
address specific needs. They are: 

1 ) The assembler 
2) The archiver 
3) The linker 
4) The object format converter 

These programs and their functionality are described in the following para­
graphs. 

• The assembler translates assembly language source files into machine 
language object files. Source files can contain instructions, assembler 
directives, and macro directives. Assembler directives can be used to 
control various aspects of the assembly process, such as the source list­
ing format, data alignment, and section content. 

• The archiver allows collection of a group of files into a single archive 
file. For example, several macros can be collected together into a macro 
library. The assembler will search through the library and use the mem­
bers that are called as macros by the source file. It is also possible to 
use the archiver to collect a group of object files into an object library. 
The linker will include the members in the library that resolve external 
references during the link. 
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• The linker combines object files into a single executable object module. 
As it creates the executable module, it performs relocation and resolves 
external references. The linker accepts relocatable object files (created 
by the assembler) as input. It also accepts archive library members and 
output modules created by a previous linker run. Linker directives allow 
combining of file sections, binding of sections or symbols to addresses, 
and defining of global symbols. 

• The main purpose of this development process is to produce a module 
that can be executed in a system that contains a TMS320C30 device 
or the software or hardware development tools. (Note that only 
linked files can be executed). 

o Most EPROM programmers do not accept assembler/linker files as input. 
The object format converter converts the object file into Intel, Tek­
tronix, or TI-tagged object format. The converted file can be down­
loaded to an EPROM programmer. This EPROM code can then be 
executed on the TMS320C30 device. 

Refer to Figure 8-1 for a diagram of the development environment when using 
the Assembler/Linker. 

The macro assembler/linker is currently available for PC/MS-DOS, VAX VMS, 
SUN-3 UNIX, and VAX ULTRIX operating systems. 

B.1.2 C Compiler 

The optimizing C compiler is a full implementation of the standard Kernighan 
and Ritchie C. The compiler accepts a digital signal processing program 
written in C language. It outputs TMS320C30 assembly language source 
code which is then processed by the assembler where the TMS320C30 mne­
monics are converted to object code. 

This high-level language compiler allows time-critical routines written in as­
sembly language to be called from within the C program. The converse is also 
available; assembly routines may call C functions. The output of the compiler 
can be edited prior to assembly/link to further optimize the performance of the 
code. The compiler supports the insertion of assembly language code into C 
source code. The result is a compiler that allows the relative amounts of 
high-level programming and assembly language code to be tailored according 
to the application. Refer back to Figure 8-1 for a diagram of the development 
environment when using the C compiler. 

The compiler is currently available for PC/MS-DOS, VAX VMS, SUN-3 UNIX, 
and VAX ULTRIX operating systems. The assembler/linker is included with the 
shipment of the TMS320C30 C compiler. The output of this assembler/linker 
can be downloaded and used with the simulator, XDS, or PROM programmer. 

8-5 
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8.1.3 Simulator 

6-6 

The TMS320C30 Simulator is a software program that simulates operation of 
the TMS320C30. 

The following features highlight simulator capability for effective TMS320C30 
software development: 

• Simulates the entire TMS320C30 digital signal processor instruction set 
• Simulates the key TMS320C30 peripheral features (OMA, timers, and 

serial port) 

• Command entry from either menu-driven keystrokes (menu mode) or 
from a batch file (line mode) 

• Help menus for all screen modes 
• Standard interface can be user customized 
• Simulation parameters quickly stored/retrieved from files to facilitate 

preparation for individual sessions 

• Reverse assembly allows editing and re-assembly of source statements 
• Memory can be displayed (at same time) as: 

hexadecimal 32-bit values 
assembled source 

• Execution modes include: 
single/multiple instruction count 
single/multiple cycle count 
until condition is met 
while condition exists 
for set loop count 
unrestricted run with halt by key input 

• Easy to define trace expressions 
• Trace execution with display choices of: 

designated expression values 
cache registers 
instruction pipeline for easy optimization of code 

• Breakpoint conditions include: 
address read 
address write 
address read or write 
address execute 
expression valid 

• Simulates cache utilization 

• Cycle counting 
display the number of clock cycles in single step or run mode 
external memory can be configured with wait states for accurate 
cycle counting 

The simulator allows verification and monitoring of the state of the processor. 
Simulation speed is on the order of thousands of instructions per 
second(VAX/VMS, VAX/ULTRIX, and SUN-3 UNIX) or hundreds of in­
structions per second (PC/MS-OOS). 
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The simulators use TMS320C30 object code, produced by the Macro 
Assembler/Linker. Input and output files may be associated with the port 
addresses of the I/O instructions in order to simulate I/O devices connected 
to the processor. Before initiating program execution, breakpoints may be set, 
and the trace format defined. 

During program execution, the internal registers and memory of the simulated 
TMS320C30 are modified as each instruction is interpreted by the host com­
puter. Execution is suspended when one of the following conditions exists: 

1) A breakpoint or error is encountered. 

2) Execution is halted. 

Once program execution is suspended, the internal registers and both program 
and data memories can be inspected and/or modified. The trace memory can 
also be displayed. A record of the simulation session can be maintained in a 
journal file, so that it can be re-executed to regain the same machine state 
during another simulation session. 

The user interface in the simulator is identical to that in the XDS. See Figure 
B-2 for an example of the user interface. 

-
8-7 
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CODE WINDOW 
Shows source code (LO command loads code from <filename» 

Shows: Banner (DC command) 
expressions (DE commands) 
Flies (OF command) 
Memory (OM command) 
Symbols (OS command) 
(And other displays.) 

COMMAND LINE ----/~ 

Figure B-2. TMS320C30 Simulator User Interface 

The simulator is currently available from TI for PC/MS-DOS, VAX VMS, and 
VAX ULTRIX operating systems. A SUN-3 UNIX version of the simulator can 
be purchased from a third party: Spectron Microsystems Inc. This version is 
the same as Tl's simulator for the PC/MS-DOS, VAX VMS, and VAX ULTRIX. 
Contact Spectron at (805 967 -0503) for more information. 
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8.1.4 TMS320C30 Emulator - Extended Development System (XDS1000) 

The TMS320C30 Emulator (XDS1000) is a user-friendly system that has all 
the features necessary for full-speed emulation to debug hardware, software, 
or integrate the software with the hardware. Some of the XDS1 OOO's features 
include: 

o Full-speed execution and monitoring out of the customers target system 
via a 12 pin target connector 

o Software breakpoint 
o Software trace 
o Software timing capabilities 
o Single-step execution 
o Inspect/modify registers and program/data memory 
o Upload/download capabilities to/from data/program memory 
o Windowed user interface similar to the TMS320C30 simulator 

Full-speed execution and monitoring of the customers target system via a 12 
pin target connector has the advantage of using a serial scan path to give ac­
cess to the internal registers as well as internal and external memory of the 
device. Since execution is out of the TMS320C30 located in the target sys­
tem, there is no timing difference during emulation. 

Software breakpoints means the program can be stopped on a specific ad­
dress. When the program counter reaches the designated breakpoint address, 
the emulator will halt execution and allow the user to observe the status of the 
TMS320C30 (i.e., inspect memory or registers). Software trace allows view­
ing of the TMS320C30's state when a breakpoint is reached. This information 
can be saved to a file for future analysis. Software timing permits keeping 
track of clock ticks between breakpoints or while program single stepping. 

The XDS1000 consists of two full-size PC-XT/AT cards. One card is the 
TMS320C30 XDS1000 Controller Card, the other is the TMS320C30 
XDS1000 Development Board. 

The TMS320C30 XDS1000 Controller Card is responsible for interpreting 
commands sent from the PC and converting those commands into appropriate 
signal sequences to control the TMS320C30 in the user's target system. 

The TMS320C30 XDS1 000 Development Board is a predefined target system 
that contains: 

o A TMS320C30 device 
o 16K x 32-bits full-speed (zero wait state) SRAM on the primary bus 
o Two selectable banks of 8K x 32-bits full-speed (zero wait state) SRAM 

on the expansion bus 

See figure Figure B-3 for a visual representation of the TMS320C30 
XDS1 OOO's development environment. 

8-9 
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TMS320C30 XDS1000 
Controller Card 

o TMS320C30 

Development Board 

Memory 

TMS320C30 

User Memory and I/O I 
Hardware/Software 

Development Environment 
Algorithm Development 

Environment 

Figure B-3. TMS320C30 XDS1000 Development Environment 

This figure shows the two environments in which the TMS320C30 XDS1 000 
can operate: 

1) The hardware/software development configures the TMS320C30 
XDS1000 and the user's target system in the emulator mode. Section 
13.5 of this document shows the 12-pin header or emulator connector 
necessary for the user's target system to work with the TMS320C30 
XDS1000. 

2) The algorithm development environment allows the user to debug his 
software before the user's target system is built. In this configuration, 
the TMS320C30 XDS1 000 Development Board can be used in place of 
the user's target system. In this mode, code can be downloaded into the 
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memory on the TMS320C30 XDS1 000 Development Board and execute 
at full speed. 

To use the TMS320C30 XDS1 000, the following equipment is required: 

e IBM PC-XT/AT compatible 
o Two and one-half eight-bit slots for the PC-AT, three full-size eight-bit 

slots for the PC-XT 
o A minimum of 640K bytes of memory in the PC 
e PC/MS DOS rev 2.0 or later 

In summary, the TMS320C30 XDS1000 is a full-speed emulator that comes 
with a pre built target system for early design development. The TMS320C30 
XDS1000 can help debug hardware in realtime, debug software in realtime, 
and integrate the hardware and software together. 

B.1.5 TMS320 DSP Hotline/Bulletin Board Service 

The TMS320 group at Texas Instruments provides a DSP Hotline to answer 
TMS320 technical questions such as device problems, development tools, 
documentation, upgrades, and new TMS320 products. The hotline is open 
five days a week from 8:00 AM to 6:00 PM Central Time. The phone number 
is (713) 274-2320. For pricing and availability of TMS320 devices and de­
velopment tools, contact the nearest TI sales office. To order literature, call the 
Customer Response Center (CRC) at (800) 232-3200. 

The TMS320 DSP Bulletin Board Service is a telephone-line computer bulletin 
board that provides access to information pertaining to TMS320 devices. 
Specification updates for current or new TMS320 devices and development 
tools are communicated via the bulletin board as the information becomes 
available. The Bulletin Board Service can be accessed by dialing (713) 
274-2323 with a 300, 1200, or 2400-bps modem. 

The bulletin board contains TMS320C30 source code from Section 12 of the 
TMS320C30 Users Guide as well as development tool and silicon revisions 
and enhancements. The bulletin board also provides new DSP application 
software as it becomes available. See the TMS320 Family Development Sup­
port Reference Guide for further information on how to access the bulletin 
board. 

8-11 
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8.2 TMS320C30 Part Order Information 

-

This section provides the device and support tool part numbers. Table 8-1 
lists the part numbers for the TMS320C30, and Table 8-2 gives ordering in­
formation for TMS320C30 hardware and software support tools. A discussion 
of the TMS320 family device and development support tool prefix designators 
is included to assist in understanding the TMS320 product numbering system. 

Table B-1. TMS320C30 Digital Signal Processor Part Numbers 

OPERATING PACKAGE TYPICAL 
DEVICE TECHNOLOGY FREQUENCY TYPE DISSIPATION 

tTMX320C30GBH 1.0-\.Im CMOS 33 MHz Ceramic 180-pin PGA 1.5W 

tMilitary version planned; contact nearest sales office for availability. 

Table B-2. TMS320C30 Support Tool Part Numbers 

TOOL DESCRIPTION OPERATING SYSTEM PART NUMBER 

SOFTWARE 

Macro Assembler/Linker VAX VMS TM DX3243250-08 
PC/MS-DOS TM DX3243850-02 
SUN-3 UNIX * TM DX3243550-08 
VAX ULTRIX TM DX3243260-08 

C Compiler & Macro Assembler/ VAX VMS TM DX3243255-08 
Linker PCjMS DOS TM DX3243855-02 

SUN-3 UNIX· TM DX3243555-08 
VAX ULTRIX TM DX3243265-08 

Simulator VAX VMS TMDX3243251-08 
PCjMS-DOS TMDX3243851-02 
SUN-3 UNIX * Offered by 

Spectron Inc. 
(805) 967-0503 

VAX ULTRIX TMDX3243261-08 

HARDWARE 

XDS1000 PC/MS-DOS TMDX3261 030 

• Please note SUN UNIX support for TMS320C30 software tools is for the 68000 family 
based SUN-3 series workstations. These tools are NOT SUPPORTED on the SUN-4 
series machines that use the SPARC processor, or the SUN-386i series of workstations. 

B-12 
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B.2.1 Device and Development Support Tool Prefix Designators 

To assist the user in understanding the stages in the product development 
cycle, Texas Instruments assigns prefix designators in the part number no­
menclature. A device prefix designator has three options: TMX, TMP, and 
TMS, and a development support tool prefix designator has two options: 
TM DX and TM DS. These prefixes are representative of the evolutionary stages 
of product development from engineering prototypes (TMX/TM DX) through 
fully qualified production devices (TMS/TMDS). This development flow is 
defined below. 

Device Development Evolutionary Flow: 

TMX Experimental device that is not necessarily representative of the final 
device's electrical specifications. 

TM P Final silicon die that conforms to the device's electrical specifications' 
but has not completed quality and reliability verification. 

TMS Fully qualified production device. 

Support Tool Development Evolutionary Flow: 

TM OX Development support product that has not yet completed Texas In­
struments internal qualification testing. 

TM OS Fully qualified development support product. 

TMX and TM P devices and TM DX development support tools are shipped 
with the following disclaimer: 

"Developmental product is intended for internal evaluation purposes." 

Note: 

Texas Instruments recommends that prototype devices (TMX or TMP) not 
be used in production systems since their expected end-use failure rate is 
undefined but predicted to be greater than standard qualified production 
devices. 

TMS devices and TMDS development support tools have been fully charac­
terized and the quality and reliability of the device has been fully demon­
strated. Texas Instruments standard warranty applies. 

-
8-13 
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B.2.2 Device Nomenclature 

-
. 8-14 

In addition to the prefix, the device nomenclature includes a suffix that follows 
the device family name. This suffix indicates the package type (e.g., N, FN, 
or GB) and temperature range (e.g., L). Figure B-4 provides a legend for 
reading the complete device name for any TMS320 family member. 

TMX 320 C 30 GB H 

PREFIX ______ --'1 
TMX = experimental device 
TMP = prototype device 
TMS = qualified device 
SMJ = MIL-STD-883C 

DEVICE FAMILY 
320 = TMS320 family 

TECHNOLOGY--------------~ 

C = CMOS 
E = CMOS EPROM 
No letter = NMOS 

DEVICE---------------------~ 

1 st-gen. DSP: 
10 
15 
17 

2nd-gen. DSP: 
20 
25 

3rd-gen. DSP: 
30 

L TEMPERATURE RANGE 
H = 0 to 50·C 
L = 0 to 70·C 
S = -55 to 100·C 
M = -55 to 125·C 
A = -40 to 85·C 

PACKAGE TYPE 
N = plastic DIP 
JD = ceramic DIP 

side-brazed 
FN = plastic leaded CC 
G 8 = ceramic PGA 
FJ = ceramic leaded CC 
FD = leadless ceramic CC 

Figure 8-4. TMS320 Device Nomenclature 
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Instruction Opcodes 

The opcode fields for all the TMS320C30 instructions are shown in Table C-1. 
Bits in the table marked with a hyphen are defined in the individual instruction 
description (see Section 11). Table C-1 along with the instruction de­
scriptions fully define the instruction words. The opcodes are listed in nu­
merical order. 

Table C-1. TMS320C30 Instruction Opcodes 

INSTRUCTION 31 30 29 28 27 26 25 24 23 
ABSF 0 0 0 0 0 0 0 0 0 

ABSI 0 0 0 0 0 0 0 0 1 

ADDC 0 0 0 0 0 0 0 1 0 

ADDF 0 0 0 0 0 0 0 1 1 

ADDI 0 0 0 0 0 0 1 0 0 

AND 0 0 0 0 0 0 1 0 1 

ANON 0 0 0 0 0 0 1 1 0 

ASH 0 0 0 0 0 0 1 1 1 

CMPF 0 0 0 0 0 1 0 0 0 

CMPI 0 0 0 0 0 1 0 0 1 

FIX 0 0 0 0 0 1 0 1 0 

FLOAT 0 0 0 0 0 1 0 1 1 

IDLE 0 0 0 0 0 1 1 0 0 

LDE 0 0 0 0 0 1 1 0 1 

LDF 0 0 0 0 0 1 1 1 0 

LDFI 0 0 0 0 0 1 1 1 1 

LDI 0 0 0 0 1 0 0 0 0 

LOll 0 0 0 0 1 0 0 0 1 

LDM 0 0 0 0 1 0 0 1 0 

LSH 0 0 0 0 1 0 0 1 1 

MPYF 0 0 0 0 1 0 1 0 0 

MPYI 0 0 0 0 1 0 1 0 1 

NEGB 0 0 0 0 1 0 1 1 0 

NEGF 0 0 0 0 1 0 1 1 1 

NEGI 0 0 0 0 1 1 0 0 0 

NOP 0 0 0 0 1 1 0 0 1 
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Table C-1. TMS320C30 Instruction Opcodes (Continued) 

INSTRUCTION 31 30 29 28 27 26 25 24 23 
NORM 0 0 0 0 1 1 0 1 0 

NOT 0 0 0 0 1 1 0 1 1 

POP 0 0 0 0 1 1 1 0 0 

POPF 0 0 0 0 1 1 1 0 1 

PUSH 0 0 0 0 1 1 1 1 0 

PUSHF 0 0 0 0 1 1 1 1 1 

OR 0 0 0 1 0 0 0 0 0 

RND 0 0 0 1 0 0 0 1 0 

ROL 0 0 0 1 0 0 0 1 1 

ROLC 0 0 0 1 0 0 1 0 0 

ROR 0 0 0 1 0 0 1 0 1 

RORC 0 0 0 1 0 0 1 1 0 

RPTS 0 0 0 1 0 0 1 1 1 

STF 0 0 0 1 0 1 0 0 0 

STFI 0 0 0 1 0 1 0 0 1 

STI 0 0 0 1 0 1 0 1 0 

STII 0 0 0 1 0 1 0 1 1 

SIGI 0 0 0 1 0 1 1 0 0 

SUBB 0 0 0 1 0 1 1 0 1 

SUBC 0 0 0 1 0 1 1 1 0 

SUBF 0 0 0 1 0 1 1 1 1 

SUBI 0 0 0 1 1 0 0 0 0 

SUBRB 0 0 0 1 1 0 0 0 0 

SUBRF 0 0 0 1 1 0 0 1 0 

SUBRI 0 0 0 1 1 0 0 1 1 

TSTB 0 0 0 1 1 0 1 0 0 

XOR 0 0 0 1 1 0 1 0 1 

lACK 0 0 0 1 1 0 1 1 0 

ADDC3 0 0 1 0 0 0 0 0 0 

ADDF3 0 0 1 0 0 0 0 0 1 

ADDI3 0 0 1 0 0 0 0 1 0 

AND3 0 0 1 0 0 0 0 1 1 

ANDN3 0 0 1 0 0 0 1 0 0 

ASH3 0 0 1 0 0 0 1 0 1 

CMPF3 0 0 1 0 0 0 1 1 0 

CMPI3 0 0 1 0 0 0 1 1 1 

LSH3 0 0 1 0 0 1 0 0 0 

III 
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Table C-1. TMS320C30 Instruction Opcodes (Continued) 

INSTRUCTION 31 30 29 28 27 26 25 24 23 
MPYF3 0 0 1 0 0 1 0 0 1 

MPYI3 0 0 1 0 0 1 0 1 0 

OR3 0 0 1 0 0 1 0 1 1 

SUBB3 0 0 1 0 0 1 1 0 0 

SUBF3 0 0 1 0 0 1 1 0 1 

SUBI3 0 0 1 0 0 1 1 1 0 

TSTB3 0 0 1 0 0 1 1 1 1 

XOR3 0 0 1 0 1 0 0 0 0 

LDFcond 0 1 0 0 - - - - -
LDlcond 0 1 0 1 - - - - -

BR(D)t 0 1 1 0 0 0 0 - -
CALL 0 1 1 0 0 0 1 - -

RPTB 0 1 1 0 0 1 0 - -
SWI 0 1 1 0 0 1 1 - -

Bcond(D)t 0 1 1 0 1 0 - - -
DBcond(D)t 0 1 1 0 1 1 - - -
CALLcond 0 1 1 1 0 0 - - -
TRAPcond 0 1 1 1 0 1 0 - -
RETlcond 0 1 1 1 1 0 0 0 0 

RETScond 0 1 1 1 1 0 0 0 1 

MPYF311ADDF3 1 0 0 0 0 0 0 0 -
1 0 0 0 0 0 0 1 -
1 0 0 0 0 0 1 0 -
1 0 0 0 0 0 1 1 -

MPYF311SUBF3 1 0 0 0 0 1 0 0 -
1 0 0 0 0 1 0 1 -
1 0 0 0 0 1 1 0 -
1 0 0 0 0 1 1 1 -

MPYI311ADDI3 1 0 0 0 1 0 0 0 -
1 0 0 0 1 0 0 1 -
1 0 0 0 1 0 1 0 -
1 0 0 0 1 0 1 1 -

MPYI311SUBI3 1 0 0 0 1 1 0 0 -
1 0 0 0 1 1 0 1 -
1 0 0 0 1 1 1 0 -
1 0 0 0 1 1 1 1 -

STFIISTF 1 1 0 0 0 0 0 - -

STIIISTI 1 1 0 0 0 0 1 - -
LDFIILDF 1 1 0 0 0 1 0 - -

t Opcode same for standard and delayed instructions. -
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Table C-1. TMS320C30 Instruction Opcodes (Concluded) 

INSTRUCTION 31 30 29 28 27 26 25 24 23 

LDIIILDI 1 1 0 0 0 1 1 - -
ABSFIISTF 1 1 0 0 1 0 0 - -
ABSIIISTI 1 1 0 0 1 0 1 - -

ADDF311STF 1 1 0 0 1 1 0 - -
ADDI311STI 1 1 0 0 1 1 1 - -
AND311STI 1 1 0 1 0 0 0 - -
ASH311STI 1 1 0 1 0 0 1 - -

FIXIISTI 1 1 0 1 0 1 0 - -
FLOATIISTF 1 1 0 1 0 1 1 - -

LDFIISTF 1 1 0 1 1 0 0 - -
LDIiISTI 1 1 0 1 1 0 1 - -

LSH311STI 1 1 0 1 1 1 0 - -
MPYF311STF 1 1 0 1 1 1 1 - -
MPYI311STI 1 1 1 0 0 0 0 - -
NEGFIISTF 1 1 1 0 0 0 1 - -

NEGIiISTI 1 1 1 0 0 1 0 - -
NOTIISTI 1 1 1 0 0 1 1 - -

OR311STI 1 1 1 0 1 0 0 - -
SUBF311STF 1 1 1 0 1 0 1 - -
SUBI311STI 1 1 1 0 1 1 0 - -
XOR311STI 1 1 1 0 1 1 1 - -

Reserved for reset, 
traps, and interrupts 0 1 1 1 1 1 1 1 1 

• 
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Appendix 0 

Quality and Reliability 

The quality and reliability performance of Texas Instruments Microprocessor 
and Microcontroller Products, which includes the three generations of 
TMS320 digital signal processors, relies on feedback from: 

• Our customers 

• Our total manufacturing operation from front-end wafer fabrication to 
final shipping inspection 

• Product quality and reliability monitoring. 

Our customer's perception of quality must be the governing criterion for 
judging performance. This concept is the basis for Texas Instruments Corpo­
rate Quality Policy, which is as follows: 

"For every product or service we offer, we shall define the require­
ments that solve the customer's problems, and we shall conform to 
those requirements without exception." 

Texas Instruments offers a leadership reliability qualification system, based on 
years of experience with leading-edge memory technology as well as years of 
research into customer requirements. Quality and reliability programs at TI are 
therefore based on customer input and internal information to achieve con­
stant improvement in quality and reliability. 
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Reliability Stress Tests 

0.1 Reliability Stress Tests 

III 
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Accelerated stress tests are performed on new semiconductor products and 
process changes to ensure product reliability excellence. The typical test en­
vironments used to qualify new products or major changes in processing are: 

• High-temperature operating life 
• Storage life 
• Temperature cycling 
• Biased humidity 
• Autoclave 
• Electrostatic discharge 
• Package integrity 
• Electromigration 
• Channel-hot electrons (performed on geometries less than 2.0 ~m). 

Typical events or changes that require internal requalification of product in­
clude: 

• New die design, shrin~ or layout 
• Wafer process (baseline/control systems, flow, mask, chemicals, gases, 

dopants, passivation, or metal systems) 
• Packaging assembly (baseline control systems or critical assembly 

equipment) 
• Piece parts (such as lead frame, mold compound, mount material, bond 

wire, or lead finish) 
• Manufacturing site. 

TI reliability control systems extend beyond qualification. Total reliability 
controls and management include product reliabily monitor as we" as final 
product release controls. MaS memories, utilizing high-density active ele­
ments, serve as the leading indicator in wafer-process integrity at TI MaS fa­
brication sites, enhancing a" MaS logic device yields and reliability. TI places 
more than several thousand MaS devices per month on reliability test to en­
sure and sustain built-in product excellence. 

Table 0-1 lists the microprocessor and microcontro"er reliability tests, the 
duration of the test, and sample size. The following defines and describes 
those tests in the table. 

Aoa (Average Outgoing Quality) Amount of defective product in a pop­
ulation, usually expressed in terms of 
parts per million (PPM). 

FIT (Failure In Time) 

Operating lifetest 

Estimated field failure rate in number 
of failures per billion power-on device 
hours; 1000 FITS equals 0.1 percent 
fail per 1000 device hours. 

Device dynamically exercised at a high 
ambient temperature (usua"y 125°C) 
to simulate field usuage that would 
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High-temperature storage 

Biased humidity 

Autoclave (pressure cooker) 

Temperature cycle 

Thermal shock 

PIND 

Mechanical Sequence: 
Fine and gross leak 
Mechanical shock 

PIN D (optional) 
Vibration, variable frequency 

Constant acceleration 

Fine and gross leak 

expose the device to a much lower 
ambient temperature (such as 55°C). 
Using a derived high temperature, a 
55°C ambient failure rate can be cal­
culated. 

Device exposed to 150°C unbiased 
condition. Bond integrity is stressed in 
this environment. 

Moisture and bias used to accelerate 
corrosion-type failures in plastic 
packages. Conditions include 85°C 
ambient temperature with 85-percent 
relative humidity (RH). Typical bias 
voltage is +5 V and ground on alter­
nating pins. 

Plastic-packaged devices exposed to 
moisture at 121°C using a pressure of 
one atmosphere above normal pres­
sure. The pressure forces moisture 
permeation of the package and accel­
erates corrosion mechanisms (if pres­
ent) on the device. External package 
contaminates can also be activated 
and caused to generate inter-pin cur­
rent leakage paths. 

Device exposed to severe temperature 
extremes in an alternating fashion 
(-65°C for 15 minutes and 150°C for 
15 minutes per cycle) for at least 1000 
cycles. Package strength, bond qual­
ity, and consistency of assembly pro­
cess are stressed in this environment. 

Test similar to the temperature cycle 
test, but involving a liquid-to-liquid 
transfer, per MIL-STD-883C, Method 
1011. 

Particle Impact Noise Detection test. 
A non-destructive test to detect loose 
particles inside a device cavity. 

Per MIL-STD-883C, Method 1014.5 
Per MIL-STD-883C, Method 2002.3, 
1500 g, 0.5 ms, Condition B 
Per MIL-STD-883C, Method 2020.4 
Per MIL-STD-883C, Method 2007.1, 
20 g, Condition A 
Per MIL-STD-883C, Method 2001.2, 
20 kg, Condition D, Y1 Plane min 
Per MIL-STD-883C, Method 1014.5 

III 
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Electrical test 

Thermal Sequence: 
Fine and gross leak 
Solder heat (optional) 
Temperature cycle 
(10 cycles minimum) 

Thermal shock 
(10 cycles minimum) 

Moisture resistance 
Fine and gross leak 
Electrical test 

Thermal/Mechanical Sequence: 
Fine and gross leak 
Temperature cycle 
(10 cycles minimum) 

Constant acceleration 

Fine and gross leak 
Electrical test 

Electrostatic discharge 
Solderability 
Solder heat 

Salt atmosphere 

Lead pull 

Lead integrity 

Electrom igration 

Resistance to solvents 

To data sheet limits 

Per MIL-STD-883C, Method 1014.5 
Per MIL-STD-750C, Method 1014.5 
Per MIL-STD-883C, Method 1010.5, 
-65 to +150°C, Condition C 
Per MIL-STD-883C, Method 1011.4, 
-55 to +125°C, Condition B 
Per MIL-STD-883C, Method 1004.4 
Per MIL-STD-883C, Method 1014.5 
To data sheet limits 

Per MIL-STD-883C, Method 1014.5 
Per MIL-STD-883C, Method 1010.5, 
-65 to +150°C, Condition C 
Per MIL-STD-883C, Method 2001.2, 
30 kg, Y1 Plane 
Per MIL-STD-883C, Method 1014.5 
To data sheet limits 

Per MIL-STD-883C, Method 3015 
Per MIL-STD-883C, Method 2003.3 
Per MIL-STD-750C, Method 2031, 
10 sec 
Per MIL-STD-883C, Method 1009.4, 
Condition A, 24 hrs min 
Per MIL-STD-883C, Method 2004.4, 
Condition A 
Per MIL-STD-883C, Method 2004.4, 
Condition B1 
Accelerated stress testing of con­
ductor patterns to ensure acceptable 
lifetime of power-on operation 
Per MIL-STD-883C, Method 2015.4 
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Table 0-1. Microprocessor and Microcontroller Tests 

TEST DURATION SAMPLE SIZE 
PLASTIC CERAMIC 

Operating life. 125·C. 5.0 V 1000 hrs 129 
Operating life. 150·C. 5.0 V 1000 hrs 77* 
Storage life. 150·C 1000 hrs 77 
Biased 85·C/85 percent RH. 5.0 V 1000 hrs 129 
Autoclave. 121 ·C. 1 ATM 240 hrs 77 
Temperature cycle. -65 to 150·C 1000 cyct 129 
Temperature cycle. 0 to 125·C 3000 cyc 129 
Thermal shock. -65 to 150·C 200 cyc 129 
Electrostatic discharge. ±2 kV 12 
Latch-up (CMOS devices only) 5 
Mechanical sequence -
Thermal sequence -
Thermal/mechanical sequence -
PINO -
Internal water vapor -
Solderability 22 
Solder heat 22 
Resistance to solvents 15 
Lead integrity 15 
Lead pull 22 
Lead finish adhesion 15 
Salt atmosphere 15 
Flammability (UL94-VO) 3 
Thermal impedance 5 

*If junction temperature does not exceed plasticity of package. 
tFor severe environments; reduced cycles for office environments. 

129 
77 
77 

129 
129 
129 
12 
5 

38 
38 
38 
45 
3 

22 
22 
15 
15 

15 
15 

5 

Table 0-2 lists the TMS320C30 device, the approximate number of transis­
tors, and the equivalent gates. The numbers have been determined from design 
verification runs. 

Table 0-2. TMS320C30 Transistors 

DEVICE # TRANSISTORS # GATES 

CMOS: TMS320C30 600K-700K 200K 

TI Qualification test updates are available upon request at no charge. TI will 
consider performing any additional reliability test(s), if requested. For more 
information on TI quality and reliability programs, contact the nearest TI field 
sales office. 
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Note: 

Texas Instruments reserves the right to make changes in MOS Semicon­
ductor test limits, procedures, or processing without notice. Unless prior 
arrangements for notification have been made, TI advises all customers to 
reverify current test and manufacturing conditions prior to relying on 
published data. 
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