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Electrical Specifications - TMS370Cx50 Devices 

Table 15-14. External Clocking Requirements 

NO. MIN NOM MAX UNIT 

1 tw(CI) XTAL2/CLKIN pulse duration (Note 1) 20 ns 

2 tr(CI) XTAL2/CLKIN rise time 30 ns 

3 tf(CI) XTAL2/CLKIN fall time 30 ns 

4 ld(CIH·COL) Delay time, XTAL2/CLKIN rise to CLKOUT fall 100 ns 

fx Crystal operating frequency 2 20 MHz 

t For VIL and VIH, refer to "Recommended Operating Conditions". 
NOTE 1. This pulse may be either a high pulse, as illustrated, which extends from the earliest valid high to the final valid high in an XTAL2/CLKIN 

cycle, or a low pulse, which extends from the earliest valid low to the final valid low in an XTAL2/CLKIN cycle. 

�~�1� 
I 

XTAl2/ClKIN -----A" 
I I 

--t .-- 2 

ClKOUT / 
---J 

Figure 15-13. External Clock Timing 

Table 15-15. Peripheral Module and General Purpose Output Switching Times 

tr Rise time 

tf Fall time 

15-14 

INT2,INT3, SPISOMI, SPISIMO, SPICLK, T1IC/CR, T1PWM, T1EVT, T21C1/ 
CR, T2IC2/PWM, T2EVT, SCITXD, SCIRXD, SCICLK 

INT2,INT3, SPISOMI, SPISIMO, SPICLK, T1IC/CR, T1PWM, T1EVT, T21C1/ 
CR, T2IC2/PWM, T2EVT, SCITXD, SCIRXD, SCICLK 

�~� 
I I I I 

tr --t .-- I I 
I 

�~� t-- tf 

MIN NOM 

Figure 15-14. Switching Time Measurement Points 

MAX UNIT 

45 ns 

45 ns 
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Table 15-16. Recommended EEPROM Timing Requirements For Programming 

I MIN NOM MAX J UNIT J 
tw(PGM)B Programming signal pulse duration to insure valid data is stored (byte mode) J 10 I ms I 
tw(PGM)AR Programming signal pulse duration to insure valid data is stored (array mode) I 20 I ms I 

Table 15-17. Switching Characteristics and Timing Requirements 

NO. MIN MAX UNIT 

5 tc CLKOUT (system clock) cycle time 200 2000 ns 

6 tw(COL) CLKOUT low pulse duration 0.5tc-20 0.5tc ns 

7 tw(COH) CLKOUT high pulse duration 0.5tc 0.5tc+ 2O ns 

8 td(COL-A) Delay time, CLKOUT low to address, ANI, and OCF valid 0.25tc+40 ns 

9 tv (A) Address valid to EDS, CSE1, CSE2, CSH1, CSH2, CSH3, and CSPF low 0.5tc -50 ns 

10 tsu(D) Write data setup time to EDS high 0.75tc -40T ns 

11 th(EH-A) 
Address, ANI, and OCF hold time from EDS, CSE1, CSE2, CSH1, CSH2, 

0.5tc -40 ns 
CSH3, and CSPF high 

12 th(EH-DlW Write data hold time from EDS high 0.75tc+15 ns 

13 td(DZ-EL) Delay time, data bus high impedance to EDS low (read cycle) 0.25tc-30 ns 

14 !d(EH-D) Delay time, EDS high to data bus enable (read cycle) 1.25tc-40 ns 

15 Id(EL-DV) Delay time, EDS low to read data valid tc -65T ns 

16 th(EH-DlR Read data hold time from EDS high 0 ns 

17 !suJWT-COH} WAiT setup time to CLKOUT high 0.25tc+75:;: ns 

18 th(COH-wn WAIT hold time from CLKOUT high 0 ns 

19 Id(EL-WTV) Delay time, EDS low to WAIT valid 0.5tc-70 ns 

20 tw Pulse duration; EDS, CSE1, CSE2, CSH1, CSH2, CSH3, and CSPF low tc -40T tc+ 40T ns 

21 Id(AV-DV)R Delay time, address valid to read data valid 1.5tc -75t ns 

22 Id(AV-WTV) Delay time, address valid to WAIT valid Ie-aS ns 

23 Id(AV-EH) Delay time, address valid to EDS high (end of write) 1.5tc -40T ns 

t If wait states, PFWait, or the Auto-Wait feature are used, add Ie to this value for each wait state invoked. * If the Auto-Wait feature is enabled, the WAIT input may assume a "Don't Care" condition until the third cyCle of the access. 

NOTE 1. Ie = system clock cycle time = 4/fx. 

- I 
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I ---~! I-:- 6 --I t- 7 ----l 

CLKOUT ~ I \l 11 \1......_---J1 
I I 
1--8~ I 

ADDRESS ~L: ______________________ -+! ____________ ~](~ ________________ __ 
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I 1----- 20 --1-1 --o";i r i 
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I-- 9 ---l 1:;4 ----I 
• I 21 -------11--' i 
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370 DRIVES 
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Figure 15-15. External Read Timing 
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i i 1--6~ i7! 
ClKOUT----------..\ / \l 1: \'-___ _ 

t--- 8 --I I 

ADDRESS X i x= 
----------~ I ! I 

I i 20 I I 
- - - ------------TII--_____ \{,I II 0..-----+1----

EDS. CSE1. CSE2. CSH1. ! 'I II 
CSH2. CSH3. CSPF II I I -

L-I 11----; r-- 9 ---'I 10 --+11---' I 
1----12~ 

: • : 23 i I I! 

DATA------------t!----l!f---<~ i ! >-
i I--- 19 ----.-l ~ 17 ----l i 
I 22 : 18 -1 t- I 
! I \ ! 
I I 
I I 
I I 

R/W----~\---<"\---:II\ VZT 

Figure 15-16. External Write Timing 
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Table 15-18. SPI Master External Timing Characteristics 

NO. PARAMETER MIN MAX UNIT 

38 tc(SPC) SPICLK cycle time 2tc 256tc ns 

39 tw(SPCL) SPICLK low pulse duration tc -45 12Btc ns 

40 tw(SPCH) SPICLK high pulse duration tc -45 12Btc ns 

41 td(SPCL·SIMOV) Delay time. SPISIMO valid after SPICLK low (Polarity = 1) -50 50 ns 

42 tv(SPCH·SIMO) SPISIMO data valid after SPICLK high (Polarity = 1) tw(SPCH)-50 ns 

Table 15-19. SPI Master External Timing Requirements 

NO. I MIN MAX I UNIT I 
43 tsu(SOMI·SPCH) SPISOMI setup time to SPICLK high (Polarity = 1) I .25tc +150 I ns J 

44 tv(SPCH·SOMI) SPISOMI data valid after SPICLK high (Polarity = 1) I 0 I ns I 
NOTE 1. tc - system clock cycle time = 4/fx . 

... ' .--------38-------......... 1 

, 40---{ 

________ ~~::I·.----39~;f-l·------------\1 
SPICLK \:~. _______ ....JI~ : '-______ ..I( 

,- "I 41 
1 

1 
~j-.------42------1 .. -, 

I 

SPISIMO ~1t.i _______ D .... A_T_A_V_A_L_I_D _______ ---'I 
I 

'-43, 
: ,- .. ' 44 

SPISOMI S8888888888888> DATA VALID ~--..--------~ ______ _ 

NOTE 15. The diagram above is for Polarity= 1. SPICLK is inverted from above diagram when Polarity=O . .. 
Figure 15-17. SPI Master External Timing 
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Table 15-20. SPI Slave External Timing Characteristics 

I NO. I PARAMETER MIN MAX I UNIT I 
I 48 I id(SPCL·SOMIVlS Delay time. SPISOMI valid after SPICLK low (Polarity = 1) 3.25tc +100 I ns I 
I 49 I tv(SPCH-SOMI)S SPISOMI data valid after SPICLK high (Polarity = 1) twCSPCH)S I ns I 

Table 15-21. SPI Slave External Timing Requirements 

NO. MIN MAX UNIT 

45 Ie(SPC)S SPICLK cycle time Stc ns 

46 tw(SPCL)S SPICLK low pulse duration 4tc -45 ns 

47 tw(SPCH)S SPICLK high pulse duration 4tc-45 ns 

50 tsu(SIMO-SPCH)S SPISIMO setup time to SPICLK high (Polarity = 1) 0 ns 

51 tv(SPCH-SIMO)S SPISIMO data valid after SPICLK high (Polarity = 1) 3tc+100 ns 

NOTE 1. Ie = system clock cycle time = 4/fx. 

1--.---------------45--------------··~1 
1 1 
1 ·~1·.----47~ 
1 1 .... --- 46 -----' 1 1 

SPIClK ----\i 1: \ ..... _______ 1 
1 

1'- -I 48 i~.----49 -------.... 1 
1 1 

SPISOMI ~:Li ____ D_A~TA-V-A-l-ID-----J( 
~ i 

1-50 --, 
1 ,- .1 51 

SPISIMO ~ DATA VALID ~~"ft"7~~~I'r"7'r""ft"7\ \.., _____ _ 

NOTE 15. The diagram above is for Polarity= 1. SPICLK is inverted from above diagram when Polarity=O. 
NOTE 16. As a slave. the SPICLK pin is used as the input for the serial clock. which is supplied from the 

network master. 

Figure 15-18. SPI Slave External Timing 
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Table 15-22. SCI Isosynchronous Mode Timing Charateristics For Internal Clock 

NO. PARAMETER MIN MAX UNIT 

24 tc(SCC) SCICLK cycle time 2tc 131,072tc ns 

25 tw(SCCL) SCICLK low pulse duration tc -45 65,536tc ns 

26 tw{SCCHI SCICLK high pulse duration tc-45 65,536tc ns 

27 td(SCCL·TXDV) Delay time, SCITXD valid after SCICLK low -50 50 ns 

28 tv(SCCH·TXD) SCITXD data valid after SCICLK high tw(SCCH)-50 ns 

Table 15-23. SCI Isosynchronous Mode Timing Requirements For Internal Clock 

NO. MIN MAX UNIT 

29 tsu(RXD·SCCH) SCIRXD setup time to SCICLK high 0.25tc+145 ns 

30 tv(SCCH-RXD) SCIRXD data valid after SCICLK high 0 ns 

NOTE 1. tc = system clock cycle time = 4/fx. 

1~.'---------------24------------~·~1 

I . ~i------26~ 
I ~1·-----25----·~1 1 1 

SCICLK ---..... i 11 \ ...... ______ 1 
1 I I .. -I 27 ,;..------- 28 ------....... , 

I I 

SCITXD ~ .... i _____ D ...... ~-T-A-V-A-L-I-D----~ 
~291 
I... ·1 30 

SCIRXD~ DATA VALID ~'-_____ _ 

.. Figure 15-19. SCI Isosynchronous Mode Timing For Internal Clock 
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Table 15-24. SCI Isosynchronous Mode Timing Charateristics For External Clock 

I NO. PARAMETER MIN MAX UNIT 

I 34 Ic!(SCCL-TXDV) Delay time, SCITXD valid after SCICLK low 4.25tc+145 ns 

I 35 tv(SCCH-TXD) SCITXD data valid after SCICLK high tw(SCCH) ns 

Table 15-25. SCI Isosynchronous Mode Timing Requirements For External Clock 

NO. MIN MAX UNIT 

31 tc(SCC) SCICLK cycle time 10tc ns 

32 tw(SCCL) SCICLK low pulse duration 4.25tc+120 ns 

33 tw(SCCH) SCICLK high pulse duration tc+ 12O ns 

36 tsu(RXD-SCCH) SCIRXD setup time to SCICLK high 40 ns 

37 tv(SCCH-RXD) SCIRXD data valid after SCICLK high 21c ns 

NOTE 1. tc = system clock cycle time = 4/fx. 

' ... --------31-------.... , 

.. j ._--33----{ 
... ,._--32--...... 1 I , 

\l 1:' \ ___ ------JI SCICLK 

I 
,- .1 34 1 ... ----35---...... 1 

I I I 

SCITXD ~lI::..i ____ D_Aor-TA_V_A_L_ID _____ ..III 
- I 

'-36, 
: ,. .1 37 

SCIRXD~ DATA VALID ~_"W'"'Jt""W"_~_""""" "-_____ _ 

Figure 15-20. SCI Isosynchronous Mode Timing For External Clock 
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Table 15-26. AID Converter Recommended Operating Conditions 

MIN NOM MAX UNIT 

4.5 5 5.5 V 
VCC3 Analog supply voltage 

VCC-0.3 VCC+0.3 V 

VSS3 Analog ground VSS-0.3 VSS+0.3 V 

Vref Non-VCC3 reference (Note 1) 2.5 VCC3 VCC3+ 0.1 V 

Analog input for conversion VSS3 Vref V 

NOTE 1. Vref must be stable, within ±1/2 LSB of the required resolution, during the entire conversion time. 

Table 15-27. AID Converter Operating Characteristics Over Full Range Of 
Operating Conditions 

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT 

. Absolute accuracy (Note 1) VCC3 = 5.5 V, Vref = 5.1 V ±1 LSB 

Differential/integral linearity error (Note 2) 2.5 V < Vref < 5.8 V ±0.5 LSB 

Converting 2 mA 
ICC3 Analog supply current 

Not converting 5 !LA 

II Input current, ANO-AN? OV S VI S 5.5 V 2 !LA 

Vref input charge current 1 mA 

XTAL2/CLKIN S 12 MHz 24 kn 
Zref Input impedance of Vref 

12 MHz<XTAL2/CLKINs20 MHz 10 kn 

Conversion time (excluding sample time) 164tc ns 

NOTES: 1. Absolute resolution = 20 mY. AtVref = 5.1 V, this is 1 LSB. As Vref decreases, LSB size decreases and thus absolute error in terms of 
LSBs increases. 

2. Excluding quantization error of 1/2 LSB. 

Table 15-28. Analog Timing Requirements 

MIN NOM MAX UNIT 

tsu(S) Analog input setup to sample command 0 ns 

th(AN) Analog input hold from start of conversion 18tc ns 

tw(S) Duration of sample time per kilohm of source impedance (Note 1) 1 !Ls/kn 

NOTE 1. The value given is valid for a signal with a source impedance greater than 1 kn. If the source impedance is less than 1 kn, use a 
minimum sampling time of 1 !Ls. 
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I---- ANALOG STABLE---; 

ANAL~~ ~~: ~: ____________________ ~:-J~ 
~ ~tsU(S) I 

s:~:~~ __________ ~j(' ~~ ________ _ 
I ,- .. I th(AN) 
... 1·---tw(S)----i·~, ! 

CO~~!:~ __________________________ ~~~ ______ __ 

Figure 15-21. Analog Timing 
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16. Customer Information 

This section includes general information on mask-ROM prototyping, 
TMS370 physical characteristics, and parts ordering. Topics covered in this 
section include: 

Section Page 
16.1 Mask ROM Prototype and Production Flow ............................... 16-2 
16.2 Mechanical Package Information .................................................. 16-5 
16.3 TMS370 Family Numbering and Symbol Conventions ............ 16-9 
16.3.1 Device Prefix Designators ............................................................... 16-9 
16.3.2 Device Numbering Convention .................................................... 16-10 
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16.4 Development Support Tools Ordering Information .................. 16-13 
16.4.1 TMS370 Macro Assembler, Linker, and Utilities ....................... 16-13 
16.4.2 TMS370 EEPROM Programmer ................................................... 16-13 
16.4.3 TMS370 XDS System .................................................................... 16-13 
16.4.4 Complete TMS370 Development System ................................... 16-13 
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Customer Information - Mask ROM Prototype and Production Flow 

16.1 Mask ROM Prototype and Production Flow 

16-2 

The TMS370 family includes two mask-ROM microcontrollers; the 
TMS370C010 and the TMS370C050. The ROM is manufactured containing 
customer's application code. The custom-programmed nature of these de­
vices requires a standard, defined interface between the customer and the 
factory during production. Figure 16-1 shows this standard of 
prototype/production flow for customer ROM receipt. 

Figure 16-1. Prototype and Production Flow 
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1) Customer Required Information 

For TI to accept the receipt of a customer ROM algorithm, each of the 
following three items must be received by the TI factory: 

a) The customer completes and submits a New Code Release Form 
(NCRF - available from TI Field Sales Office) describing the cus­
tom features of the device (e.g., customer information, prototype 
and production quantities and dates, any exceptions to standard 
electrical specifications, customer part numbers and symbols, 
package type, etc.). 

b) If non-standard specifications are requested on the NCRF then the 
customer submits a copy of the discription of the microcomputer, 
including the functional description and electrical specification 
(including absolute maximum ratings, recommended operating 
conditions, and timing values). TI will then respond to the re­
quested specification changes. 

c) When the customer has completed code development and has 
verified the code with the development system, the object file is 
submitted in Intel hex object format to the TI factory using an ac­
ceptable transfer media. Acceptable media include the following: 

• Modem transfer: PC-to-PC via Xmodem, Ymodem, or Zmo­
dem protocol or Microstuf's Crosstalk XVI protocol. 

• MS-DOS formatted 51/4" floppy disk compatible with IBM 
orTI PC 

• EPROM devices (currently supported: TMS2764, 
TMS27C64, TMS27128, TMS27C128). 

• TMS370C8xO EEPROM devices. 

The completed NCRF, customer specification (if required), and ROM 
code should be given to the local representive or sent to the nearest Field 
Sales Office. 

2) Tl Performs ROM Receipt 

Code review and ROM receipt is performed on the customer's code and 
a unique manufacturing ROM code number (such as R150x123FN) is 
assigned to the customer's algorithm. All future correspondence should 
indicate this number. The ROM receipt procedure reads the ROM code 
information, processes it, reproduces the customer's ROM object code 
on the media requested on the NCRF, and returns the processed and the 
original code to the customer for verification of correct ROM receipt. 
(Note: The customer must provide the EPROM/EEPROM device if that 
type of media has been requested on the NCRF). All TMS370 mask 
ROM devices contain ROM space that is reserved for Tl use only. The 
contents of this reserved space is changed when TI processes the mask 
ROM with the customer's object code. Therefore, the customer should 
not use locations 7FEOh through 7FEBh in their algorithm or checksum 
routine. 

3) Customer ROM Receipt Approval 

16-3 
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The customer then verifies that the ROM code received and processed 
by TI is correct and that no information was misinterpreted in the trans­
fer. The customer must then return an algorithm approval form (available 
from the field sales office) for correct ROM receipt verification or re­
submit the code for processing. This written confirmation of verification 
constitutes the contractual agreement for creation of the custom mask 
and manufacture of ROM verification prototype units. 

4) TI Orders Masks, Manufacturing, and Ships 25 Prototypes 

TI generates the prototype photomasks, processes, manufactures, and 
tests 25 microcomputer prototypes containing the customer's ROM 
pattern for shipment to the customer for ROM code verification. These 
microcomputer devices have been made using the custom mask but are 
for the purposes of ROM verification only. Prototype devices are sym­
bolized with a P preceding the manufacturing ROM code number (eg., 
PR150x123FN) to differentiate them from production devices. 

5) Customer Prototype Approval 

The customer verifies the operation of these prototypes in the system 
and responds with written customer prototype approval or disapproval. 
This written customer prototype approval constitutes the contractual 
agreement to initiate volume microcomputer production using the veri­
fied prototype ROM code. 

6) Customer Release to Production 

With customer algorithm approval, the ROM code is released to pro­
duction and TI will begin shipment of production devices according to 
customer's final specification and order requirements. 

Two lead times are quoted in reference to the preceding flow: 

• Prototype lead time - elapsed time from the receipt of written ROM re­
ceipt verification to the delivery of 25 prototype devices. 

• Production lead time - elapsed time from the receipt of written customer 
prototype approval to delivery of production devices. 

For the latest TMS370 family lead times, contact the nearest TI field sales of­
fice. 

Note: All TMS370 family devices contain mask ROM space reserved for 
TI use only. This space includes locations 7FEOh through 7FEBh. This 
reserved area should therefore not be used in the customer's software al­
gorithm, nor should it be used during mask ROM/firmware development. 
The reserve location contents are changed by TI. 
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16.2 Mechanical Package Information 
The TMS370 microcomputer family devices are assembled in two package 
types according to the type of material and outline used for the package. These 
package types are: 

• Plastic dual-inline package (DIP) 

• Plastic leaded chip carrier (PLCC) 

Package types are designated in the device symbol by the suffix on the cus­
tomer's ROM code number for devices manufactured with customer ROM 
code (eg., R150x123FN) and by the suffix of the standard device number for 
devices with EEPROM. Table 16-1 indicates the package type, suffix indicator, 
and family members supported on that package type. 

Table 16-1. Package Types 

SUFFIX FAMILY MEMBERS 
PACKAGE TYPE INDICATOR 

28-pin plastic 01 P N TMS370C010, TMS370C81 0 
(100-mil pin spacing) 
28-pin PLCC FN TMS370C010, TMS370C81 0 
(50-mil pin spacing) 
68-pin PLCC FN TMS370C050, TMS370C850 
(50-mil pin spacing) 
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140------- 36.6 (1 .4401 MAX-------~._I 

EITHER OR BOTH ~ __ ~ 
INDEX MARKS 

0.51 (0.0201 
MIN L 

SEATING .L 
PLANE r 

0.2S ± O.OS --U.- j L J 
(0.011 ± 0.0031 0,46 ± O.OS 

(0.01S ± 0.0031 
PIN SPACING 2.54 (0.1001 T.P. 

(SEE NOTE 01 

ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 

NOTE D. Each pin centerline is located within 0.25 (0.0101 of its true longitudinal position. 

5.0S (0.2001 
MAX 

3.17 (0.1251 
MIN 

Figure 16-2. 28-pin Plastic Dual-Inline Package, 100-Mll Pin Spacing (Type N 
Package Suffix) 
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1,22 (0.048) I) , .07 lo.o42~5' 1,19 (0.047) 

=rn 
12,32 (0.485) 

12,57 (0.496) 

(AT SEATING PLANE) 
11,43 (0.450) 

11,58 (0.456) 

.------.111 D
~:~~ (0.050) 

(SEE NOTE B) 

1 

11,43 (0.450) 

11,58 (0.456) 

~ ________ ~1~2.~3=2~(~0~.4=8=5~) ________ ~ 
12,57 (0.496) 

0,25 (0.010) 
3 PLACES R MAX 

SEATING PLANE 
(SEE NOTE C) 

0,81 (0.032) 

0,66 (0.026) 

0,51 (0.024) 

0,36 (0.014) 

LEAD DETAIL 

ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 

NOTES: A. Center line of center pin each side is within 0,10 (0.004) of package centerline as determined from this dimension. 
B. Location of each pin is within 0,127 (0.005) of time position with respect to center pin on each side. 
C. The lead contact points are planar within 0,10 (0.004). 

Figure 16-3. 28-Pin Plastic-Leaded Chip Carrier Package (Type FN Package 
Suffix) 

16-7 

.. 
I 



.. 

Customer Information - Mechanical Package Information 

~0.2510.010) R MAX 

" IN 3 PLACES 

1.27 (0.050) T.P. 
ISEE NOTE B) 

23.62 (0.930) 
23.11 (0.910) 

(AT SEATING PLANE) 

I 0.94 (0.037) R I 0.69 (0.027) 

I 
I 

SEATING PLANE ~• 24.33 ~0.9561 (SEE NOTE AI 
24.13 10.950) 

25.27 10.995) 
25.02 10.985) 

0.81 (0.032) 

l r 0.66 (0.026) 

~=r't 10.0601 MIN 

JL' Lo.64 10.025) MIN 

0.51 10.020) I 
0.36 10.014) 

LEAD DETAIL 

25.27 (0.995) 
25.02 (0.985) 

1.22 (0.04B) x 450 
1.07 10.042) 

NOTES: A. Centerline of center pin each side is within 0.10 10.004) of package centerline as determined by this dimension. 
B. Location of each pin is within 0.127 10.005) of true position with respect to center pin on each side. 

ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES. 

Figure 16-4. 68-Pin Plastic leaded Chip Carrier Package (Type FN Package 
Suffix) 
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16.3 TMS370 Family Numbering and Symbol Conventions 

All TMS370 devices are marked with information as to the type, package, co­
pyright date(s), place of manufacture, and manufacturing data. 

16.3.1 Device Prefix Designators 

To provide expeditious system evaluations by customers during the product 
development cycle, Texas Instruments assigns a prefix designator with three 
options: TMX, TM P, and TMS. 

TMX, TMP, and TMS are representative of the evolutionary stages of product 
development from engineering prototypes through fully qualified production 
devices. Figure 16-5 depicts this evolutionary development flowchart. Pro­
duction devices shipped by Texas Instruments have the TMS designator sig­
nifying that they have demonstrated the high standards of Texas Instruments 
quality and reliability. 

I TMXxxxx I 
! 

I· TMPxxxx 1 

! 

I TMSxxxx 1 

Experimental devices that may not be represent­
ative of the final device's electrical specifications 
and have not completed reliability verification. 

Devices that conform to the electrical 
specifications but have not completed 
quality and reliability verification. 

Fully qualified production devices. 

Figure 16-5. Development Flowchart 

TMX devices are shipped against the following disclaimer: 

1) Experimental product and its reliability has not been characterized. 
2) Product is sold "as is". 
3) Product is not warranted to be exemplary of final production version if 

or when released by Texas Instruments. 

TM P devices are shipped against the following disclaimer: 

1) Customer understands that the product purchased hereunder has not 
been fully characterized and the expectation of reliability cannot be de­
fined; therefore, Texas Instruments standard warranty refers only to the 
device's specifications. 

2) No warranty of merchantability or fitness is expressed or implied. 

TMS devices have been fully characterized and the quality and reliability of the 
device has been fully demonstrated. Texas Instruments' standard warranty 
applies. 
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Customer Information - Numbering and Symbol Conventions 

16.3.2 Device Numbering Convention 

Figure 16-6 illustrates the numbering and symbol nomenclature for the 
TMS370 family . 

...---------- PREFIX: TMS-STANDARD PREFEX FOR 
FULLY QUALIFIED DEVICES 

FAMILY: 370-TMS370 8-BIT 

1 MICROCONTROLLER FAMILY 

TECHNOLOGY: C-CMOS 

I PROGRAM MEMORY: O-MASK ROM I 8-EEPROM 
TMS370C810 FN L III TEMPERATURE RANGE, A- -40°C TO BSoC 

L- o°c TO 70
D
C 

S- 25
D
C 

PACKAGE TYPE: N-PLASTIC DIP 
FN-PLASTIC LEADED CHIP CARRIER 

PRODUCT CONFIGURATION 

Figure 16-6. TMS370 Family Nomenclature 

16.3.3 Device Symbols 

The device symbolization of the TMS370 family members can be divided into 
two catagories: those with factory programmed mask ROM, and those with 
user programmed memory. 

16.3.3.1 TMS370 Family Members with Mask-ROM 

LINE 1: 

LINE 2: 

LINE 3: 

LINE 4: 

TMS370 family members with mask-ROM are custom-programmed devices 
where the ROM is mask programmed according to the customer's application 
code. These devices follow the prototyping and production flow outlined in 
Section 16.3. Since they are semi-custom devices, they receive a unique ROM 
code identification number. 

(a). 
KEY: 

(b) 123456789012 (e) 980 (a )TEXAS INSTRUMENTS TRADEMARK 
(b)OPTIONAL CUSTOMER PART NUMBER 

(d) R1XODXXFN (e) FRS'fYINW (e) EIA IDENTIFICATION NUMBER 
(d)CUSTOMER'S ROM CODE &: PACKAGE TYPE 

(f )(Q1988TI (e)TRACKING MARK &: DATE CODE 
( f )TI MICROCODE COPYRIGHT 

(g) 12345678 (h) PHILIPPINES (g)LOT CODE 
(h)ASSEMBLY SITE 

Figure 16-7. TI Standard Symbolization for Mask ROM Device in 28-Pin N-Type 
Package 
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LINE 1: ( a) 123456789012 

LINE 2: (b) R1XODXXFN 

LINE 3: (c) 980 (d) FRS'fYINW 

LINE 4: (e) 12345678 

LINE 5: (f) C1986TI 

(BACKSIDE) (g) PHILIPPINES 

KEY: 
(a) OPTIONAL CUSTOMER PART NUMBER 
(b)CUSTOMER'S ROM CODE &: PACKAGE TYPE 
(c)EIA IDENTIFICATION NUMBER 
(d)TRACKING MARK &: DATE CODE 
(a)lOT CODE 
( f )TI MICROCODE COPYRIGHT 
(g)ASSEMBlY SITE (BOTTOM OF PACKAGE) 

Figure 16-S. TI Standard Symbolization for Mask ROM Device in 2S-Pin FN Type 
Package 

KEY: 
LINE 1: ( a) 123456789012 (b)980 (a)OPTIONAl CUSTOMER PART NUMBER 

(b)EIA IDENTIFICATION NUMBER 
LINE 2: (c) R1XODXXFN (c)CUSTOMER'S ROM CODE &: PACKAGE TYPE 

(d). 

{ d )TEXAS INSTRUMENTS TRADEMARK 
LINE 3: (a)FRS'fYINW (a)TRACKING MARK &: DATE CODE 

{t)lOT CODE 
LINE 4: (1) 12345678 (g)T1 MICROCODE COPYRIGHT 

(h)ASSEMBlY SITE 
LINE 5: (g)C1986TI 

(BACKSIDE) (h)PHILIPPINES 

Figure 16-9. TI Standard Symbolization for Mask ROM Device in 6S-Pin FN Type 
Package 

16.3.3.2 TMS370 Family Members with Program EEPROM 

LINE 1: 

LINE 2: 

TMS370 family members with on-chip program EEPROM are standard device 
types, and therefore have a standard identification. The TMS370 family 
members with program EEPROM include the TMS370C810 and the 
TMS370C850. 

(.)~ 
(b) TMS370C810N 

(e) FRSYYWW 

KEY: 

LINE 3: (d) 01986TI 

LINE 4: ( f) PHILIPPINES 

(e) 12345678 

(a)TEXAS INSTRUMENTS TRADEMARK 
{b)STANDARD DEVICE PART NUMBER 
(elTRACKING MARK &: DATE CODE 
(dlTl MICROCODE COPYRIGHT 
(e)lOT CODE 
( f )ASSEMBl Y SITE 

Figure 16-10. TI Standard Symbolization for Program EEPROM Device in 
N-Type Package 
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LINE 1: (a) TMS370C850FN 

LINE 2: (b) .... is. 
LINE 3: "'V 
LINE 4: (e) C 1986TI 

(BACKSIDE) 

(c) FRSYY'NIN 

(d) 12345678 

(t) PHILIPPINES 

KEY: 
(a)STANDARD DEVICE NUMBER 
(b)TEXAS INSTRUMENTS TRADEMARK 
(c)TRACKING MARK& DATE CODE 
(d)LOT CODE 
(e )TI MICROCODE COPYRIGHT 
( f )ASSEMBL Y SITE (BOTTOM OF PACKAGE) 

Figure 16-11. TI Standard Symbolization for EEPROM Device in FN-Type 
Package 
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16.4 Development Support Tools Ordering Information 

All the necessary development support tools (excluding a PC) for the TMS370 
family are available from TI separately or as a complete package. The devel­
opement tools are designed to work with an IBM, IBM compatible or TI PC 
with a minimum of 512K bytes of memory and a 5 1/4 inch floppy disk drive. 

16.4.1 TMS370 Macro Assembler, Linker, and Utilities 

This software package includes all the utilities required for developing object 
code for the TMS370 devices. 

PART NUMBER 
TMDS3740810-02 

16.4.2 TMS370 EEPROM Programmer 

DESCRIPTION 
Assembler/Linker 

The TMS370 EEPROM Programmer provides the physical means to program 
the TMS370 prototype devices. The programmer comes with the necessary 
cables and control software for interfacing with an I BM compatible or TI PC. 

PART NUMBER 
TMDS3760510 

16.4.3 TM S370 XDS System 

DESCRIPTION 
EEPROM Programmer 

The XDS System provides software debugging and overall evaluation of a 
TMS370-based system. The XDS comes complete with necessary cables and 
debugging program. 

PART NUMBER 
TMDS3762210 

DESCRIPTION 
XDS System 

16.4.4 Complete TM S370 Development System 

The components above (Assembler/Linker, EEPROM Programmer, and XDS 
System) are available as a single package providing full support of the 
TMS370 family devices. 

PART NUMBER 
TMDS3792210 

DESCRIPTION 
TMS370 Development 

16-13 
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A. Peripheral File Map 

This appendix summarizes the Peripheral File (PF) and control bit information 
into a single location for reference. 

Each PF register is presented as a row of boxes containing the control or sta­
tus bits belonging to the register. The register symbol (e.g., SCCRO) and the 
PF hex address (i.e., P010) are to the left of each register. 

The read/write accessibility of each bit is indicated in parentheses below each 
bit symbol, with the following definitions: 

• R - read 
• W - write 
• P - write in the privilege mode only 

• C - clear only 
• S - set only 
• -0 - cleared by RESET 
• -1 - set by RESET 
• -t - this bit exhibits special behavior during or after RESET; see the de­

scription for this bit in the appropriate section (both bit and register are 
index entries). 

The register summary is followed by block diagrams of the major circuits. The 
control bits are shown in these diagrams in the following format: 

(xx.n) 4A.0 Bit location convention used in figures, where 'xx' is the 
hexadecimal address of the peripheral register containing 
the bit and 'n' is the bit number (7 = msb, 0 = Isb). 
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Bit #­

SCCRO 
P010 

SCCR1 
P011 

SCCR2 
P012 

INT1 
P017 

INT2 
P01S 

INT3 
P019 

DEECTL 
P01A 

PEECTL 
P01C 

APORT2 
P021 

ADATA 
P022 

ADIR 
P023 

BPORT2 
P025 

BDATA 
P026 

BDIR 
P027 

CPORT2 
P029 

CDATA 
P02A 

CDIR 
P02B 

DPORT1 
P02C 

DPORT2 
P02D 

o DATA 
P02E 

DDIR 
P02F 

7 6 

COLD OSC 
START POWER 
(RC-t) (RP-O) 

--- ---

PWR-
HALT! OWN! 

STANDBY IDLE 
(RP-O) (RP-O) 

INT1 
INT1 Pin 
FLAG DATA 

(RC-O) (R-O) 

INT2 
INT2 PIN 
FLAG DATA 

(RC-O) (R-O) 

INT3 
INT3 PIN 
FLAG DATA 

(RC-O) (R-O) 

BUSY ---
(R-t) 

BUSY ---
(R-t) 

5 4 3 2 o 
PF OSC MODE MC 

AUTO FLT PIN PIN --- j..IP!j..IC 
WAIT FLAG WPO DATA Mode 

(RW-O) (RW-t) (R-t) (R-t) (R) 

AUTOWAIT MEMORY 
--- DISABLE --- DISABLE --- ---

(RP-O) (RP-t) 

OSC OSC PRIV-
FLT RST BUS CPU FLT INT1 ILEGE 

ENA STEST STEST DISABLE NMI DISABLE 
(RP-O) (RP-O) (RP-1 ) (RP-O) (RP-O) (RS-O) 

--- --- --- INT1 INT1 INT1 
POLARITY PRIORITY ENABLE 

(RW-O) (RW-O) (RW-O) 

INT2 INT2 
--- DATA DATA INT2 INT2 INT2 

DIR OUT POLARITY PRIORITY ENABLE 
(RW-O) (RW-O) (RW-O) (RW-O) (RW-O) 

INT3 INT3 
--- DATA DATA INT3 INT3 INT3 

DIR OUT POLARITY PRIORITY ENABLE 
(RW-O) (RW-O) (RW-O) (RW-O) (RW-O) 

--- --- --- AP W1WO EXE 
(RW-O) (RW-O) (RW-O) 

--- --- --- AP W1WO EXE 
(RW-O) (RW-O) (RW-O) 

PORT A CONTROL REGISTER 2 

PORT A DATA 

PORT A DIRECTION 

PORT B CONTROL REGISTER 2 

PORT B DATA 

PORT B DIRECTION 

PORT C CONTROL REGISTER 2 

PORT C DATA 

PORT C DIRECTION 

PORT 0 CONTROL REGISTER 1 

PORT 0 CONTROL REGISTER 2 

PORT 0 DATA 

PORT 0 DIRECTION 
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SPICCR 
P030 

SPICTL 
P031 

SPIBUF 
P037 

SPIDAT 
P039 

SPIPC1 
P03D 

SPIPC2 
P03E 

SPIPRI 
P03F 

SPI 
SW 

RESET 
CRW-O) 

RECEIVER 
OVERRUN 

CR-O) 

RCVD7 
CR-O) 

SDAT7 
CRW-O) 

SPISIMO 
DATA 

IN 
CR-O) 

SPI 
STEST 
CRP-O) 

T1CNTR MSB Bit 15 
P040 

T1 CNTR LSB Bit 7 
P041 

T1C MSB Bit 15 
P042 

nCLSB Bit7 
P043 

T1CC MSB Bit 15 
P044 

T1 CC LSB Bit 7 
P045 

WDCNTR MSB Bit 15 
P046 

WDCNTR LSB Bit 7 
P047 

WORST Bit 7 
P048 

T1CTL1 
P049 

T1CTL2 
P04A 

WD 
OVRFL 

TAP SEL 
CRP-O) 

WD 
OVRFL 

RST ENA 
CRS-O) 

CLOCK 
POLARITY 

CRW-O) 
SPI 
INT 

FLAG 
CR-O) 

RCVD6 
CR-O) 

SDAT6 
CRW-O) 

SPISIMO 
DATA 
OUT 

CRW-O) 

SPI 
PRIORITY 

CRP-O) 

WD 
INPUT 

SELECT 2 
CRP-O) 

WD 
OVERFL 
INT ENA 
CRW-O) 

T1CTL3 
P04B 

T1EDGE I T1C2 I INT INT 
FLAG FLAG 

CRC-O) CRC-O) 

T1CTL4 
P04C 

T1 EDGE I INT 
FLAG 

CRC-O) 

T1 
MODE 

=0 
CRW-O) I 

nC1 
OUT 
ENA 

CRW-O) 

T1 
MODE 

=1 
CRW-O) I 

T1C1 
OUT 
ENA 

CRW-O) 

I 
I 

I 

SPI 
BIT 

RATE2 
CRW-O) 

RCVD5 
CR-O) 

SDAT5 
CRW-O) 

SPISIMO 
FUNCTION 

CRW-O) 

SPI 
ESPEN 
CRP-O) 

SPI 
BIT 

RATE1 
CRW-O) 

RCVD4 
CR-O) 

SDAT4 
CRW-O) 

SPISIMO 
DATA 
DIR 

CRW-O) 

SPI 
BIT 

RATEO 
CRW-O) 

RCVD3 
CR-O) 

SDAT3 
CRW-O) 

SPICLK 
DATA 

IN 
CR-O) 

SPISOMI 
DATA 

IN 
CR-O) 

T1 COUNTER MSB 

T1 COUNTER LSB 

SPI 
CHAR2 
CRW-O) 

MASTER/ 
SLAVE 
CRW-O) 

RCVD2 
CR-O) 

SDAT2 
CRW-O) 

SPICLK 
DATA 
OUT 

CRW-O) 

SPISOMI 
DATA 
OUT 

CRW-O) 

COMPARE REGISTER MSB 

COMPARE REGISTER LSB 

CAPTURE/COMPARE REGISTER MSB 

CAPTURE/COMPARE REGISTER LSB 

WATCHDOG COUNTER MSB 

WATCHDOG COUNTER LSB 

WATCHDOG RESET KEY 

SPI 
CHAR1 
CRW-O) 

TALK 

CRW-O) 

RCVD1 
CR-O) 

SDAT1 
CRW-O) 

SPICLK 
FUNCTION 

CRW-O) 

SPISOMI 
FUNCTION 

CRW-O) 

SPI 
CHARO 
CRW-O) 

SPI 
INT 
ENA 

CRW-O) 

RCVDO 
(R-O) 

SDATO 
CRW-O) 

SPICLK 
DATA 
DIR 

CRW-O) 

SPISOMI 
DATA 
DIR 

CRW-O) 

Bit 8 

Bit 0 

Bit 8 

Bit 0 

Bit 8 

Bit 0 

Bit 8 

Bit 0 

Bit 0 

WD 
INPUT 

SELECT 1 
CRP-O) 

WD 
INPUT 

SELECT 0 
CRP-O) 

n T1 T1 

WD 
OVERFL 

INT FLAG 
CRC-t) 

T1C1 
INT 

FLAG 
CRC-O) 

T1C1 
INT 

FLAG 
CRC-O) 

T1 
OVRFL 

INT ENA 
CRW-O) 

T1 
OVRFL 

INT FLAG 
CRC-O) Dual Compare Mode 

INPUT INPUT INPUT 
SELECT 2 SELECT 1 SELECT 0 

CRW-O) CRW-O) CRW-O) 

T1 
SW 

RESET 
CS-O) 

I 

--- I --- I T1~~i:E I 

CRW-O) 

T1C2 I INT 
ENA 

CRW-O) 

T1C1 
INT 
ENA 

CRW-O) 

T1EDGE I INT 
ENA 

CRW-O) I 
T1C1 
INT 
ENA 

CRW-O) 

~~1 I D¥irplsre~§r IpoE3:~~TY I T~[f I T1~N!E 
CRW-O) CRW-O) CRW-O) CRW-O) CRW-O) CRW-O) 

Icap~~~~/comIPar~_~Odel EJ~E I 
ENA POLARITY 

CRW-O) CRW-O) I 

T1 EDGE 
DET 
ENA 

CRW-O) 
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Bit #­

T1PC1 
P04D 

T1PC2 
P04E 

T1PRI 
P04F 

SCICCR 
PO 50 

SCICTL 
PO 51 

BAUD MSB 
PO 52 

BAUD LSB 
P053 

TXCTL 
PO 54 

RXCTL 
P055 

RXBUF 
PO 57 

TXBUF 
P059 

SCIPC1 
P05D 

SCIPC2 
P05E 

SCIPRI 
P05F 

T2CNTR MSB 
P060 

T2CNTR LSB 
P061 

T2C MSB 
P062 

T2C LSB 
P063 

T2CC MSB 
P064 

T2CC LSB 
P065 

T21C MSB 
P066 

T21C LSB 
P067 

7 

---

T1PWM 
DATA 

IN 
(R-O) 

T1 
STEST 
(RP-O) 

STOP 
BITS 

(RW-O) 

---

BAUDF 
(msb) 

BAUD7 

(RW-O) 

TXRDY 
(R-1) 

RX 
ERROR 
(R-O) 

RXDT7 
(R-O) 

TXDT7 
(RW-O) 

---

SCITXD 
DATA 

IN 
(R-O) 

SCI 
STEST 
(RP-O) 

Bit 15 

Bit 7 

Bit 15 

Bit 7 

Bit 15 

Bit 7 

Bit 15 

Bit 7 

6 

---

T1PWM 
DATA 
OUT 

(RW-O) 

T1 
PRIORITY 

(RP-O) , 

EVEN/ 
ODD 

PARITY 
(RW-O) 

---

BAUDE 

BAUD6 

(RW-O) 

TX 
EMPTY 
(R-1) 

RXRDY 
(R-O) 

RXDT6 
(R-O) 

TXDT6 
(RW-O) 

---

SCITXD 
DATA 
OUT 

(RW-O) 

SCITX 
PRIORITY 

(RP-O) 

5 4 3 2 o 
T1EVT T1EVT T1EVT 

--- --- DATA DATA T1EVT DATA 
IN OUT FUNCTION DIR 
(R-O) (RW-O) (RW-O) (RW-O) 

T1PWM T1PWM T1IC/CR T1IC/CR T1IC/CR T1IC/CR 
FUNCTION DATA DATA DATA FUNCTION DATA 

DIR IN OUT DIR 
(RW-O) (RW-O) (R-O) (RW-O) (RW-O) (RW-O) 

--- --- --- --- --- ---

ADDRESS 
PARITY ASYNC/ IDLE SCI SCI SCI 
ENABLE ISOSYNC WUP CHAR2 CHAR1 CHARO 
(RW-O) (RW-O) (RW-O) (RW-O) (RW-O) (RW-O) 

SCI 
SW CLOCK TXWAKE SLEEP TXENA RXENA 

RESET 
(RW-O) (RW-O) (RS-O) (RW-O) (RW-O) (RW-O) 

BAUDO BAUDC BAUDB BAUDA BAUD9 BAUDS 

BAUD5 BAUD4 BAUD3 BAUD2 BAUD1 BAUDO 
(Isb) 

(RW-O) (RW-O) (RW-O) (RW-O) (RW-O) (RW-O) 

SCITX 
--- --- --- --- --- INT ENA 

(RW-O) 

SCIRX 
BRKDT FE OE PE RXWAKE INT ENA 
(R-O) (R-O) (R-O) (R-O) (R-O) (RW-O) 

RXDT5 RXDT4 RXDT3 RXDT2 RXDT1 RXDTO 
(R-O) (R-O) (R-O) (R-O) (R-O) (R-O) 

TXDT5 TXDT4 TXDT3 TXDT2 TXDT1 TXDTO 
(RW-O) (RW-O) (RW-O) (RW-O) (RW-O) (RW-O) 

SCICLK SCICLK SCICLK 
--- --- DATA DATA SCICLK DATA 

IN OUT FUNCTION DIR 
(R-O) (RW-O) (RW-O) (RW-O) 

SCITXD SCIRXD SCIRXD SCIRXD 
SCITXD DATA DATA DATA SCIRXD DATA 

FUNCTION DIR IN OUT FUNCTION DIR 
(RW-O) (RW-O) (R-O) (RW-O) (RW-O) (RW-O) 

SCIRX SCI 
PRIORITY ESPEN --- --- --- ---

(RP-O) (RP-O) 

T2 COUNTER MSB Bit 8 

T2 COUNTER LSB Bit 0 

COMPARE REGISTER MSB Bit 8 

COMPARE REGISTER LSB Bit 0 

CAPTURE/COMPARE REGISTER MSB Bit 8 

CAPTURE/COMPARE REGISTER LSB Bit 0 

T2 CAPTURE REGISTER MSB Bit 8 

T2 CAPTURE REGISTER LSB Bit 0 
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Bit #­

T2CTL1 
P06A 

T2CTL2 
P06B 

T2CTL3 
P06C 

T2PC1 
P06D 

T2PC2 
P06E 

T2PRI 
P06F 

ADCTL 
P070 

ADSTAT 
P071 

AD DATA 
P072 

ADIN 
P07D 

ADENA 
P07E 

ADPRI 
P07F 

7 6 

--- ---

TZEDGE, I T2C2 

I 
INT INT 
FLG FLG 

(AC-O) (AC-O) 

TZEDGE, I TZEDGEZI 
INT INT 
FLG FLG 

(AC-O) (AC-O) . 

T2 

I 

T2C1 

I 
MODE OUT 

=0 ENA 
(AW-O) (AW-O) 

T2 
MODE ---

=1 
(AW-O) 

--- ---

T21C2/ T21C2/ 
PWM PWM 

DATA IN DATA OUT 
(A-O) (RW-O) 

T2 T2 
STEST PRIORITY 
(RP-O) (RP-O) 

CONVERT SAMPLE 
STAAT START 
(RW-O) (AW-O) 

--- ---

DATA7 DATA6 

(R-O) (R-O) 

POAT E PORT E 
DATA DATA 
AN 7 AN 6 
(R-O) (A-O) 

PORT E PORT E 
INPUT INPUT 
ENA 7 ENA6 

(RW-O) (RW-O) 

AD AD 
STEST PRIORITY 
(RP-O) (RP-O) 

5 

---

T2C1 

I 
INT 
FLG 

(AC-O) 

T2C1 

I 
INT 
FLG 

(AC-O) 

T2C2 

I 
OUT 
ENA 

(AW-O) 

---

---

T21C2/ 
PWM 

FUNCTION 
(RW-O) 

---
REF 

VOLT 
SELECT2 
(AW-O) 

---

DATA5 

(R-O) 

PORT E 
DATA 
AN 5 
(A-O) 

PORT E 
INPUT 
ENA 5 

(RW-O) 

AD 
ESPEN 
(AP-O) 

4 3 2 o 
T20VRFL T20VRFL T2 INPUT T2 INPUT T2 

INT INT SELECT SELECT SW 
ENA FLAG 1 0 RESET 

CRW-O) CRC-O) CRW-O) CAW-O) (S-O) 

Dual Compare Mode 

I 
I TZEDG~ I T2C2 

I 

T2C1 
--- --- INT INT INT 

ENA ENA ENA 
(AW-O) (AW-O) (RW-O) 

Dual Capture Mode 

I 
I TZEDGE' I TZEDGE21 T2C1 

--- --- INT INT INT 
ENA ENA ENA 

(AW-O) (AW-O) (RW-O) 

Dual Compare Mode 

TZC1 I T2EDG~ I I T2EDGE' I T2EDG~ AST OUT T2EDGE1 AST DET 
ENA ENA POLAAITY ENA ENA 

(AW-O) (AW-O) (AW-O) (AW-O) (RW-O) 
Dual Capture Mode 

T2C1 T2EDGE2 T2EDGE1 
AST T2EDGE2 T2EDGE1 DET DET 
ENA POLAAITY POLAAITY ENA ENA 

(AW-O) (AW-O) (AW-O) CAW-O) (AW-O) 

T2EVT T2EVT T2EVT 
--- DATA DATA T2EVT DATA 

IN OUT FUNCTION DIA 
(A-O) (AW-O) (AW-O) (AW-O) 

T21C2/ T21C1/ T21C1/ T21C1/ T21C1/ 
PWM CA CA CA CA 

DATA DIA DATA IN DATA OUT FUNCTION DATA DIA 
(RW-O) (R-O) (RW-O) (RW-O) (RW-O) 

--- --- --- --- ---
REF REF AD AD AD 

VOLT VOLT INPUT INPUT INPUT 
SELECT1 SELECTO SELECT2 SELECT1 SELECTO 
(RW-O) (RW-O) (RW-O) (RW-O) (RW-O) 

AD AD 
--- --- AD INT INT 

READY FLAG ENA 
(R-1) (RC-O) (AW-O) 

DATA4 DATA3 DATA2 DATA1 DATAO 

(R-O) (R-O) (R-O) (A-O) (R-O) 

PORT E PORT E PORT E PORT E POAT E 
DATA DATA DATA DATA DATA 
AN 4 AN 3 AN 2 AN 1 AN 0 
(R-O) (R-O) (R-O) (R-O) (R-O) 

PORT E PORT E PORT E PORT E PORT E 
INPUT INPUT INPUT INPUT INPUT 
ENA4 ENA3 ENA2 ENA 1 ENAO 

(AW-O) (AW-O) (RW-O) (AW-O) (RW-O) 

--- --- --- --- ---

.. 
I 
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P017.6 

PIN 
DATA 

, : 
INT 1 : 0 = FALLING 
INPUT I 

I 

Ip017 . 2 

POLARITY I 

Q 

.-------~---------------------------NMI 

o 

WAKE-UP· 
}------- CIRCUITRY 

P017.0 . 

I ENABLE I ~8T 
I : 

: :~1 __ ~---c~~---.~L~EV~EL~2~INT~R~E~Q 
~--~,~~O __ 4-.--o~~ ____ ~L~EV~EL~~1~IN~T~R~E~Q 

,-~_--'--____ -, I I I 
I I 

P018.6 
P019.6 

INPUT 
PIN 

DATA 

INT 
PIN 

I DATA I DIR 

P018.4 
P019.4 

OTHER LEVEL 1 INTERRUPTS 

0 8T 

\STATUS REGISTER 
GLOBAL INTERRUPT 
ENABLE BITS 

Figure A-1. Interrupt 1 Block Diagram 

POLARITY 

P018.2 
P019.2 

OTHER LEVEL 2 INTERRUPTS 

OTHER LEVEL 1 INTERRUPT 

P018.0 
P019.0 

I ENABLE I 

P018.7 
P019.7 

I 
I 

o 

WAKE-UP 
CIRCUITRY 

LEVEL 2 INT REG 
LEVEL 1 INT REG 

~ST"'.f-__ -' 
I 

STATUS REGISTER GLOBAL 
INTERRUPT ENABLE BITS 

Figure A-2. Interrupts 2 and 3 Block Diagram 
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T1 S/W 
RESET 

4A.O 

T1 
IC/CR 

PIN 

T1 EDGE 
'------POLARITY 4C.2 

OUTPUT 
ENABLE 

T1CR 
OUT ENA 

T1PWM 
PIN 

0- LEVEL 1 INT 
4F.6 

0- LEVEL 2 INT 

Figure A-3. Timer 1: Dual Compare Mode 
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FREOUENCY -_.--+--... 

(~) 

T1 EVT 
PIN 

EVENT 

PRESCALE 

EVENT 

GENERAL 
PURPOSE 
COUNTER 
CLOCK 

WATCHDOG 
~r---- COUNTER 

CLOCK 

Figure A-4. Timer 1 System Clock Prescaler 
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41 

40 

S!W 
RESET 

4A.O 

T1 
IC/CR 

PIN 

CMP 1 
RESET ENA 

4C.4 

EDGE 
SELECT 

16-BIT LSB 45 
CAPT/CaMP 

REG MSB 44 

EDGE DETECT 
ENA 

4C.O 

'------EDGE POLARITY 4C.2 

4B.O 

4B.5 

OUTPUT 
ENABLE 

T1 PWM 
PIN 

0- LEVEL 1 INT 

0- LEVEL 2 INT 

Figure A-5. Timer 1: Capture/Compare Mode 

CLOCK 
PRESCALER 

48 WATCHDOG RESET KEY 

WATCHDOG 
OVERFLOW 

FLAG 

4A.S 

Figure A-6. Watchdog Timer 

4A.7 
I---"---{),," 0-- SYSTEM 

RESET 
WD OVRFL 
RST_ENA 

4A.6 

0-- INTERRUPT 

WD OVRFL 
INT ENA 
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S/W 
RESET 

BA.O 

T2 IC1/ 
CR 
PIN 

A-10 

1B-BIT 
COUNTER 

OUTPUT 
ENABLE 

BC.5 
CMP 2 

EXT 
EDGE1 

T21C2/ 
PWM 
PIN 

0-- LEVEL 2 INT 

Figure A-7. Timer 2: Dual Compare Mode 
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S!W RESET 
6A.O 

RESET 

CMP 1 
RESET ENA 

6CA 

0- LEVEL 2 INT 

68.7 

68.6 INT ENA 

Figure A-S. Timer 2: Dual Capture Mode 
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FRAME 
FORMAT 

AND MODE 

50.6 50.5 

SYS 53 lSB 

WUT 

BAUD 

TXBUF REG 

54.7 

54.6 

TX EM PlY 

51.1 

01. lEVEL 2 INT 
5F.6 

f-------<Y o~-----D SCITXD PIN 
~-------.--~ TX ENA 

51.4 
SCIClK PIN 

ClK RATE 16 BITS 
-v 

52 MSB CLOCK 

SCIRXD 
PIN 

RX ERROR 

ERR 

55.7 55.4 55.3 55.2 

A-12 

55.0 

RXBUF REG 

57 

Figure A-9. SCI Block Diagram 

RXPR1 
~ lEVEL 11NT 

01. lEVEL 2 INT 
5F.5 
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37 OVERRUN 

8 
SPI INTERRUPT 

31.6 

31.7 

31.0 PRIORITY 0-2- LEVEL 1 INTREQ 

3F.S o-L LEVEL 2 INTREQ 

M i,t SPISIMO PIN 

31.1 
L---------__ ~------------~o~-------------------~ 

TALK : SPISOMI PIN 

39 SPIDAT 
DATA REGISTER 

, , , , , , , , 
MASTER/SLAVE MD ' _________ ~!g _________ J 

,-----, , , , , , , , , , , 
SYS - I CLOCK RATE I-----OX:>---..----t POLARITY 

CLOCK~L~ __ _r---.--_r~ L ____________ ~ 

30.' 5 4 3 30.6 

Figure A-10. SPI Block Diagram 

SPICLK 
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PIN 

AND 

AN1 

AN2 

AN3 

AN4 

AN5 

AN6 

AN7 

VCC3 

VSS3 

A-14 

OIGITAL INPUT REGISTER 
,------

~ 
~I : 70.0 

o+cm 
~I 

: 70.1 

cr+cm 
~I 

: 70.2 

~ 
~I 

: 70.3 

I 

crtCill 
7E.4 : 
~ 1 70.4 

I 

rl-ffiJ 
~ : 70.5 

I 

cr+-cID 
~: 

I 70.6 
I 

rfrnJ 
~ L_7_~.? __ NO INTERRUPT 

71.0 

71.1 

0-9 LEVEL 1 INT 

0-1 LEVEL 2 INT 
7F.6 

Figure A-11. Analog-to-Digital Converter Block Diagram 



B. Character Sets 

The TMS370 Assembler recognizes the ASCII character set listed in Table B-1. 
Table B-2 lists characters that the assembler does not recognize, but may be 
recognized and acted upon by other programs. The device service routine for 
the card reader accepts and stores into the calling program's buffer all the 
characters listed. 

HEX 0- 1-

(I,.ow 
mbble)_o 

-1 

-2 

-3 

-4 

-5 

-6 

-7 

-8 

-9 

-A 

-8 

-c 

-0 

-E 

SI 

-F 

Table B-1. ASCII Character Set 

2- 3- 4- 5- 6- 7- (I;. h 
mb~le) 

8-1 
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Table B-2. Control Characters 

HEX DECIMAL 
CHARACTER VALUE VALUE 

00 0 NUL 
01 1 SOH 
02 2 STX 
03 3 ETX 
04 4 EOT 
05 5 ENQ 
06 6 ACK 
07 7 8EL 
08 8 8S 
09 9 HT 
OA 10 LF 
08 11 VT 
OC 12 FF 
OD 13 CR 
OE 14 SO 
OF 15 SI 
10 16 DLE 
11 17 DC1 
12 18 DC2 
13 19 DC3 
14 20 DC4 
15 21 NAK 
16 22 SYN 
17 23 ET8 
18 24 CAN 
19 25 EM 
1A 26 SU8 
18 27 ESC 
1C 28 FS 
1D 29 GS 
1 E 30 RS 
1F 31 US 
7F 127 DEL 

- 8-2 



C. Opcode/lnstruction Cross Reference 

Table C-1 (on the following pages) provides an opcode-to-instruction cross 
reference of all 73 mnemonics and 245 opcodes of the TMS370 instruction 
set. To check the instruction of a known opcode, locate the left (high) digit 
across the top or bottom of the table, then find the right (low) digit along the 
side of the table. The intersection contains the instruction mnemonic, oper­
ands, and byte/cycle particular to that opcode. Some opcodes, such as BO, 
are shared by two instructions, in which case both mnemonics are shown 
along with the byte/cycles count. 

C-1 
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Table C-1. TMS370 Family Opcode/lnstruction Map 
o 2 3 4 5 6 7 8 9 A B 

JMP INCW MOV CLRC 
o ra #n.Rd Ps.A TST A 

2/7 3/11 2/8 1/9 
IN MOV MOV MOV MOV 
ra A.Pd B.Pd Rs.Pd Ps.B 

2/5 2/8 2/8 3/10 2/7 
JZ MOV MOV MOV MOV MOV MOV MOV MOV DEC 

2 ra Rs.A #n.A Rs.B Rs.Rd #n.B B.A #n.Rd Ps.Rd A 
2/5 2/7 2/6 2/7 3/9 2/6 1/8 3/8 3/10 1/8 
JC AND AND AND AND AND AND AND AND AND AND INC 

3 ra Rs.A #n.A Rs.B Rs.Rd #n.B B.A #n.Rd APd B.Pd #n.Pd A 
2/5 2/7 2/6 2/7 3/9 2/6 1/8 3/8 2/9 2/9 3/10 1/8 
JP OR OR OR OR OR OR OR OR OR OR INV 

4 ra Rs.A #n.A Rs.B Rs.Rd #n.B B.A #n.Rd A.Pd B.Pd #n.Pd A 
2/5 2/7 2/6 2/7 3/9 2/6 1/8 3/8 2/9 2/9 3/10 1/8 
JPZ XOR XOR XOR XOR XOR XOR XOR XOR XOR XOR CLR 

5 ra Rs.A #n.A Rs.B Rs.Rd #n.B B.A #n.Rd APd ? B.Pd #n.Pd A 
2/5 2/7 2/6 2/7 3/9 2/6 1/8 3/8 2/9 ' 2/9 3/10 1/8 
JNZ BTJO BTJO BTJO BTJO BTJO BTJO BTJO BTJO BTJO BTJO XCHB 

6 ra Rs.A #n.A B.Rd Rs.Rd #n.B B.A #n.Rd APd B.Pd #n.Pd A 
2/5 3/9 3/8 3/9 4/11 3/8 2/10 4/10 3/11 3/10 4/11 1/10 
JNC BTJZ BTJZ BTJZ BTJZ BTJZ BTJZ BTJZ BTJZ BTJZ BTJZ SWAP 

7 ra Rs.A #n.A Rs.B Rs.Rd #n.B B.A #n.Rd APd B.Pd #n.Pd A 
2/5 3/9 3/8 3/9 4/11 3/8 2/10 4/10 3/10 3/10 4/11 1/11 
JV ADD ADD ADD ADD ADD ADD ADD MOVW MOVW MOVW PUSH 
ra Rs.A #n.A Rs.B Rs.Rd #n.B B.A #n.Rd #16.Rd Rs.Rd #16(B).Rd A 

2/5 2/7 2/6 2/7 3/9 2/6 1/8 3/8 4/13 3/12 4/15 1/9 
8 

JL ADC ADC ADC ADC ADC ADC ADC JMPL JMPL JMPL POP 
ra Rs.A #n.A Rs.B Rs.Rd #n.B B.A #n.Rd lab ~Rd lab(B) A 

2/5 2/7 2/6 2/7 3/9 2/6 1/8 3/8 3/9 /8 3/10 1/9 
9 

JLE SUB SUB SUB SUB SUB SUB SUB MOV MOV MOV DJNZ 
ra Rs.A #n.A Rs.B Rs.Rd #n.B B.A #n.Rd lab.A @Rs.A lab(B).A A.ra 

2/5 2/7 2/6 2/7 3/9 2/6 1/8 3/8 3/10 2/9 3/12 2/10 
A 

JHS SBB SBB SBB SaB SBB SBB SBB MOV MOV MOV COMPl 
ra Rs.A #n.A Rs.B Rs.Rd #n.B B.A #n.Rd Alab A@Rd A.lab~B) A 

2/5 2/7 2/6 2/7 3/9 2/6 1/8 3/8 3/10 2/9 3/1 1/8 
B 

JNV MPY MPY MPY MPY MPY MPY MPY BR BR BR RR 
ra Rs.A #n.A Rs.B Rs.Rd #n.B B.A #n.Rs lab ~Rd lab(B) A 

2/5 2/46 2/45 2/46 3/48 2/45 1/47 3/47 3/9 /8 3/11 1/8 
C 

JGE CMP CMP CMP CMP CMP CMP CMP CMP CMP CMP RRC 
o ra Rs.A #n.A Rs.B Rs.Rd #n.B B.A #n.Rd lab.A @Rs.A lab(B).A A 

2/5 2/7 2/6 2/7 3/9 2/6 1/8 3/8 3/11 2/10 3/13 1/8 
JG DAC DAC DAC DAC DAC DAC DAC CALL CALL CALL RL 
ra RS.A #n.A Rs.B Rs.Rd #n.B B.A #n.Rd lab @Rd lab(B) A 

2/5 2/9 2/8 2/9 3/11 2/8 1/10 3/10 3/13 2/12 3/15 1/8 
JLO DSB DSB DSB DSB DSB DSB DSB CALLR CALLR CALLR RLC 

ra Rs.A #n.A Rs.B Rs.Rd #n.B B.A #n.Rd lab @Rd lab(B) A 
2/5 2/9 2/8 2/9 3/11 2/8 1/10 3/10 3/15 2/14 3/17 1/8 

F 

o 2 3 4 5 6 7 8 9 A B 

NOTE ALL CONDITIONAL JUMPS (OPCODES 01-0F). BTJO. AND BTJZ 
INSTRUCTIONS USE TWO ADDITIONAL CYCLES IF THE BRANCH IS TAKEN. 
THE BTJO AND BTJZ INSTRUCTIONS HAVE A RELATIVE ADDRESS AS THE 
LAST OPERAND. 

C-2 

C o 
MOV MOV 
A.B A.Rd 
1/9 2/7 

MOV 
B.Rd 
2/7 

DEC DEC 
B Rn 

1/8 2/6 
INC INC 
B Rn 

1/8 2/6 
INV INV 

B Rn 
1/8 2/6 
CLR CLR 

B Rn 
1/8 2/6 

XCHB XCHB 
TESTB Rn 
1/10 2/8 

SWAP SWAP 
B Rn 

1/11 2/9 
PUSH PUSH 

B Rs 
1/9 2/7 
POP POP 

B Rd 
1/9 2/7 

DJNZ DJNZ 
B.ra Rn.ra 
2/10 3/8 

CO~PL COMPL 
Rn 

1/8 2/10 
RR RR 
B Rn 

1/8 2/6 
RRC RRC 

B Rn 
1/8 2/6 
RL RL 
B Rn 

1/8 2/6 
RLC RLC 

B Rn 
1/8 2/6 
C o 

F 

TRAP LOST 
15 n 

1/14 2/6 
TRAP MOV 

14 n(SP).A 
1/14 2/7 
TRAP MOV 

13 A.n(SP) 
1/14 2/7 
TRAP CMP 

12 n(SP).A 
1/14 2/8 
TRAP extend 

11 inst.2 
1/14 opcodes 
TRAP 

10 
1/14 
TRAP IDLE 

9 
1/14 1/6 
TRAP MOV 

8 #n.Pd 
1/14 3/10 
TRAP SETC 

7 
1/14 1/7 
TRAP RTS 

6 
1/14 1/9 
TRAP RTI 

5 
1/14 1/12 
TRAP PUSH 

12 ST 
1/14 1/8 
TRAP POP 

3 ST 
1/14 1/8 
TRAP LDSP 

2 
1/14 1/7 
TRAP STSP 

1 
1/14 1/8 
TRAP NOP 

0 
1/14 1/7 

E F 
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Second byte of two-byte instructions (F4xx): 

ra - relative address 
Rn - Register 
Rs - Register containing source byte 
Rd - Register containing destination byte 
Ps - Peripheral register containing source byte 
Pd - Peripheral register containing destination byte 
Pn - Peripheral register 
n - Immediate 8-bit number 

#16 - Immediate 16-bit number 
lab - 16-bit label 

8 

9 

A 

B 

C 

o 

E 
MOVW DIV 
n(Rn) Rn,A 
4/15 3/14-63 

JMPL 
n(Rn) 
4/16 
MOV 

r(Rn),..Il 
4/17 
MOV 

~,n(Rn) 
4/16 
BR 

n(Rn) 
4/16 
CMP 
n(Rn) 
4/18 
CALL 
n(Rn) 
4/20 

CALLEF 
n(Rn) 
4/22 

F 

C-3 
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D. Instruction/Opcode Cross Reference 

Table D-1 provides an instruction-to-opcode cross reference of all 73 mne­
monics and 245 opcodes of the TMS370 instrruction set. The columns are 
grouped according to addressing modes (General and Extended). The "Other" 
column contains either the opcode(s) of instructions that do not qualify for 
the General or Extended catagories, or a notation to be referenced at the bot­
tom of the table for more information on a particular instruction. 

0-1 
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AOC 
ADD 
AND 

BR 
BTJO 
BTJZ 
CALL 

CALLR 
CLR 

CLRC 
CMP 

CMPBIT 
COMPL 

OAC 
DEC 

DINT 
OIV 

OJNZ 
OSB 
EINT 

EINTH 
EINTL 

IDLE 
INC 
INV 

JBITO 
JBIT1 
JMP 

JMPL 
JC 

JEQ/JZ 
JG 

JGE 
JHS 

JL 
JLE 
JLO 
IN 

JNC 
JNE/JNZ 

JNV 
JP 

JPZ 
JV 

LOSP 

0-2 

Table 0-1. TMS370 Family Instruction/Opcode Set 

GENERAL 
A B Rn A.B B.A Rn. #n. Rn. 

A A B 
69 19 29 39 
68 18 28 38 
63 13 23 33 

66 16 26 36 
67 17 27 37 

B5 C5 05 

60 10 20 3D 

BB CB DB 
6E 1 E 2E 3E 

B2 C2 D2 

BA CA OA 
6F 1F 2F 3F 

B3 C3 03 
B4 C4 04 

t Direct {(label) --. (A)} 
t Indexed {(label + (B» --. (A)) 
§ Indirect {(Rn-1: Rn) --. (A)} 

#n. Rn. 
B Rn 

59 49 
58 48 
53 43 

56 46 
57 47 

50 40 

5E 4E 

5F 4F 

EXTENDED 
#n. A. B. A. Pn. B. Pn. #n. t t § ,-r 
Rn Rn Rn Pn A Pn B Pn 
79 
78 
73 83 93 A3 

8C AC 9C EC 
76 86 A6 96 
77 87 A7 97 

8E 9E AE EE 
8F 9F AF EF 

7D 80 AD 90 ED 

7E 

7F 

89 A9 99 E9 

Other 
» 

BO 
F3 

75.A5 

FO 00 
F4 F8 

FO OC 
FO 04 
FO 08 

F6 

77.A7 
76.A6 

00 

03 
02 
OE 
00 
OB 
09 
OA 
OF 
01 
07 
06 
OC 
04 
05 
08 
FO 

,-r Offset Indirect (dual opcode instruction. the first of which is F4) {(n + (Rn - 1: Rn» --. (A)} 
Single opcode instructions that do not qualify as a General or Extended addressing mode. and dual opcode in­
structions that do not qualify as an Offset Indirect addressing mode. 
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Table 0-1, TMS370 Family Instruction/Opcode Set (Concluded) 

LOST 
MOV 

MOVW 
MPY 
NOP 

OR 
POP 

PUSH 
RL 

RLC 
RR 

RRC 
RTI 

RTS 
SBB 

SBITO 
SBIT1 
SETC 
STSP 
SUB 

SWAP 
TRAP 

TST 
XCHB 

XOR 

A 

B9 
B8 
BE 
BF 
BC 
BO 

B7 

BO 
B6 

B Rn 

C9 09 
C8 08 
CE DE 
CF OF 
CC DC 
CD DO 

C7 07 

C6 
C6 06 

Direct 
Indexed 
Indirect 

A.B 

CO 

B.A Rn. #n. 
A A 

62 12 22 

6C 1C 2C 

64 14 24 

6B 1B 2B 

6A 1A 2A 

65 15 25 

GENERAL 
Rn. #n. Rn. #n. A. B. A Pn. 
B B Rn Rn Rn Rn Pn A 

32 52 42 72 DO 01 21 80 

3C 5C 4C 7C 

34 54 44 74 84 

3B 5B 4B 7B 

3A 5A 4A 7A 

35 55 45 75 85 

11" Offset Indirect (dual opcode instruction. the first of which is F4) 
Unless otherwise indicated. includes single opcode instructions that 
do not qualify as a General or Extended addressing mode. and dual 
opcode instructions that do not qualify as an Offset Indirect 
addressing mode. 
The MOV instruction also includes the following options 
and their opcodes: Rn.Pn {71}; Pn.Rn {A2}; A.label(B) {AB}; 
An(SP) {F2}; An(Rn) {F4 EB}; label.A {8A}; n(SP).A {F1} 
The SBITO instruction consists of the following options 
and their opcodes; Rname {73}; Pname {A3} 

.r The SBIT1 instruction consists of the following options 
and their opcodes; Rname {74}; Pname {A4} 
The TRAP instruction consists of 15 options using operands 
o through 15 with opcodes EF through EO respectively. 

EXTENDED 
B. Pn. #n. t * § 11" 
Pn B Pn 

51 91 F7 8B AA 9A EA 
88 A8 98 E8 

94 A4 

95 A5 

Other 
» 

FO 

/I 

FF 

FC 
FB 

FA 
F9 

j 
d' 

F8 
FE 

.. 

-0-3 
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E. Glossary 

This appendix provides definitions of terms and concepts unique to the 
TMS370 family of devices. Other common terms are included if the use of 
those terms varies from generally accepted usage. 

absolute address: An addressing mode in which code or operands produce 
the actual address. 

A/D pins: The 10 pins thatconnect the A/D module to the external world; 
includes ANO-7, VSS3. and VCC3' 

addressing mode: The method by which an instruction calculates the location of 
its required data. 

ANO-AN7 pins: Eight analog input channels to the AID converter or digital inputs; 
seven of which can be configured as the Voltage reference channel. 

analog-to-digital (A/D) converter: The TMS370 AID Converter is an 8-bit 
successive-approximation converter with internal sample-and-hold circuitry. 

assembly language: A symbolic language that describes the binary machine code 
in a more readable form. Each of the 73 unique instructions of the TMS370 family converts 
to one machine operation. 

Asynchronous communications mode: An serial communications format that 
needs no synchronizing clock. This format consists of a start bit followed by data bits. 
an optional parity bit and ends with a stop bit. This format is commonly used with 
RS-232-C communications and PC serial ports. 

BCD: Binary coded decimal; each 4 bit nibble expresses a digit from 0-9. and usually 
packed two digits to a byte giving a range of 0-99. 

baud rates: The communication speed for serial ports; equivalent to bits per second. 

Captu re reg ister: A Timer 1 or Timer 2 register which is loaded with the 16-bit 
counter value on the occurrence of an external input transition. Either edge of the external 
input can be configured to trigger the capture. 

chip select: For some blocks of the TMS370 memory map. the most-significant bits 
of the address are pre-decoded to activate chip-select signals. These chip-select signals 
allow the TMS370 to access external addresses with a minimum of external logic and to 
perform memory bank selection under software control. 

Compare register: The compare register. in the Timer 1 or Timer 2 module. contains 
a value which is compared to the counter value. The compare function triggers when the 
counter matches the contents of the compare register. 

constant: A value which does not change during execution. 

CPU: The TMS370 CPU is an 8-bit register oriented processor with Status register. 
Program Counter register. and Stack Pointer. The CPU uses the Register File. accessed in 
one bus cycle. as working registers. 

edge detection: Edge detection circuitry senses an active pulse transition on a given 
timer input and provides appropriate output transitions to the rest of the module. The 
active transition can be configured to be low-~o-high or high-to-Iow. 

EEPROM: Electrically Erasable Programmable Read Only Memory; has the capability 
to be programmed and erased under direct program control. 

Extended Addressing mode: An addressing mode with an 16-bit range. 

General Addressing mode: An addressing mode with an 8-bit range. 

E-1 
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Halt mode: The Halt mode reduces operating power by stopping the internal clock 
which stops processing in all the modules. This is the lowest-power mode in which all 
Register contents are preserved. 

IDLE instruction: The IDLE instruction causes the device to enter one of three 
modes; Idle, Halt, or Standby. 

Idle mode: In the Idle mode, the CPU stops processing and waits for the next inter­
rupt. 

immediate operand: An operand whose actual constant value is specified in the 
instruction and placed after the opcode in the machine code. 

index: An a-bit unsigned number added to a base address to give a final address. 

instruction: The basic unit of programming which causes the execution of one op­
eration; consisting of an opcode and operands along with optional labels 

interrupts: A signal input to the CPU to stop the flow of a program and force the CPU 
to execute instructions at an address corresponding to the source of the interrupt. When 
the interrupt is finished, the CPU resumes execution at the point where it was interrupted. 

INT1 pin: A pin connected to external devices to allow them to interrupt the CPU; 
INT1 can be software configured as a non-maskable interrupt. 

INT2 and INT3 pins: Pins connected to external devices to allow them to interrupt 
the CPU. 

Isosynchronous Communications mode: An SCI mode in which data trans­
mission is synchronized by a clock signal (SCICLK) common to both the sender and re­
ceiver. The format is identical to the asynchronous mode and consists of a start bit, data 
bits, an optional parity bit and a stop bit. 

machine code: The actual bytes read by the CPU during an instruction execution 
usually read by a programmer as hexadecimal bytes. 

MC pin: Mode Control pin, the voltage on this pin during Reset determines the oper­
ating mode of the TMS370 device; 12 volts on the MC pin after reset places the processor 
in the Write Protection Override mode (WPO). 

memory map: A description of the addresses of the various sections and features of 
the TMS370 processor. The map depends on the operating mode. 

Microcomputer mode w/external expansion: An operating mode in which 
the address, control and data buses extend off-chip to access external memory or periph­
erals. 

Microcomputer single-chip mode: An operating mode in which the device 
uses only on-chip memory. . 

Microprocessor mode w/ internal program memory: An operating mode 
in which the on-chip program memory is available to the processor. 

Microprocessor mode w/o internal program memory: An operating 
mode in which the on-chip program memory is not available to the processor; thus, the 
processor must have external memory. 

fJP /fJC Mode bit: Microprocessor / Microcomputer Mode bit; determines whether 
the device initializes into one of the microcomputer or a microprocessor operating mode. 

mnemonic: A symbol chosen to aid human memory; commonly used to refer to the 
symbol representing the opcode part of an assembly language instruction. 

multiprocessor communications: A SCI format option which enables one 
processor to efficiently send blocks of data to other processors on the same serial link. 

nested interrupts: The ability of an interrupt to suspend the service routine of a 
prior interrupt; implemented in TMS370 devices by executing an interrupt service routine 



Appendix E 

which uses the EI NT, EI NTL or EI NTH instructions to set the global Interrupt Enable bits 
in the status register. 

non-maskable interrupt (N MI): activation of a NMI always causes the proces­
sor to execute the NMI routine. On TMS370 devices; INT1 can be configured as an NMI. 

offset: A signed value that is added to the base operand to give the final address 

opcode: Operation code; the first byte of the machine code which describes to the 
CPU the type of operation and combination of operands. Some TMS370 instructions use 
16-bit opcodes. 

operand: The part of an instruction which tells the programmer where the CPU will 
fetch or store data. 

output compare: See Compare register. 

Peripheral File (PF): The 256 bytes of memory, starting at 1000h, containing the 
registers which control the on-board peripherals and system configuration. 

peripheral file frame: A set of 16 contiguous peripheral file registers, usually re­
lated by function. 

powerdown mode: One of two power reduction modes; see Halt mode and 
Standby mode. 

PPM: Pulse Position Modulation; a serial signal in which the information is contained 
in the frequency of a signal with a constant pulse width. A TMS370 device can output a 
PPM signal with a constant duty cycle without any program intervention using the Timer 
compare features. 

prescaler: A circuit which slows the rate of a clocking source to the counter. On 
TMS370 devices, the prescaler can slow the clocking source by a factor of 4, 16, 64, or 
256. 

privilege mode: A mode immediately following reset in which the program can alter 
the privileged registers. Once the priviledged mode is disabled, these registers cannot be 
changed until another reset. This mode does not affect the EEPROM or the Watchdog 
registers. 

prototyping device: A device used before masked ROM devices are available 
which have identical functions, pinout, size and timings. Programmable memory such as 
EEPROM or EPROM is used in place of the masked ROM. 

pulse accumulation: A Timer 1 mode which keeps a cumulative count of SYSCLK 
pulses gated by the T1 EVT signal. 

PWM: Pulse Width Modulation; A serial signal in which the information is contained 
in the width of a pulse of a constant frequency signal. A TMS370 device can output a 
PWM signal with a constant duty cycle without any program intervention using the Timer 
compare features. 

ratiometric conversion: An Analog-to-Digital conversion in which the conver­
sion value is a ratio of the VREF source to the analog input. As VREF is increased, the 
input voltage needed to give a certain conversion value changes; but all conversion values 
keep the same relationship to VREF. 

Register File (RF): The first 256 bytes of memory which can be accessed by the 
majority of the instrucions. 

relative: Operands and code which produce an absolute address at some distance 
from the current location. 

RESET pin: A low level on this pin starts hardware initialization and ensures an or­
derly software startup. If the MC pin is low when the RESET signal returns high, then the 
processor enters the Microcomputer mode. If the MC pin is high when the RESET signal 
returns high, then it enters the Microprocessor mode. 
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Serial Communications Interface (SCI): The SCI module is a built-in serial 
interface which can be programmed to be asynchronous or isosynchronous. Many timing, 
data format, and protocol factors are programmable and controlled by the SCI module in 
operation. 

SCICLK pin: Serial Communications Interface Clock pin; used as a synchronizing 
clock input or output in the Isoynchronous mode, or as a general purpose I/O pin. 

Serial Peripheral Interface (SPI): The SPI module is a built-in serial interface 
which facilitates communication between networked master and slave CPUs. As in the 
SCI. the SPI is setup by software and from then on, the CPU takes no part in timing, data 
format. or protocol. 

signed integer: a number system used to express positive and negative integers. 

SPICLK pin: Serial Peripheral Interface Clock. If the SPI isin the Master mode, this 
pin provides the serial clock for the entire serial communications network. If the SPI is in 
the Slave mode, this pin is the serial clock input. 

SPISIMO pin: Serial Peripheral Interface Slave In, Master Out; In the master mode, 
data is output on the SPISIMO pin on the first SPICLK edge and latched from the SPI­
SOMI pin on the opposite edge of SPICLK. In the slave mode, data is output on the 
SPISOMI pin on the first SPICLK edge and latched from the SPISIMO pin on the opposite 
edge of SPICLK. 

SPISOMI pin: Serial Peripheral Interface Slave Out, Master In; see SPISIMO. 

Stack: That part of the Register File used as last-in, first-out memory for temporary 
variable storage; used during interrupts and calls, to store the current program status. The 
area occupied by the stack is determined by the Stack Pointer and the application pro­
gram. 

Stack Pointer (SP): An 8-bit CPU register that points to the last entry or top of the 
stack. The SP is automatically incremented before data is pushed onto the stack and de­
cremented after data is popped from the stack. 

Standby mode: A power reduction mode in which the CPU stops processing, but 
the on-chip oscillator remains active. Timers remain active and can cause the CPU to exit 
the standby mode. 

Status register (ST): A CPU register which monitors the operation of the in­
structions and contains the global interrupt enable bits. 

TRAP: Trap-to-subroutine. An assembly language instruction which is a one-byte su­
broutine call. An operand <n> is a trap number that identifies a location in the trap vector 
table, addresses 07FCOh to 07FDFh in memory, containing the address of the subroutine. 

T21C1 fCR pin: Timer 2 Input Capture 1 / Counter Reset pin. A Timer 2 module pin 
which is an input to the counter reset. input capture, or PWM circuit. 

T21C2fPWM pin: Timer 2 Input Capture 2 / Pulse Width Modulation pin. A Timer 
2 module pin which is the Pulse Width Modulation output or a second input capture. 

unsigned integer: a number system used to express positive integers. 

WAIT pin: Allows an external device to cause the processor to wait an indefinite 
number of clock cycles. When the wait line is released, the processor resynchronizes with 
the rising edge of the clock out signal and continues with the program. 

wait states, automatic: extra clock cycles inserted automatically on every external 
memory access to accomodate peripherals or expansion memory with slower access time 
than the TMS370 processor. These Wait states are governed by two control bits: PF 
AUTO WAIT and AUTOWAIT DISABLE. 

watchdog timer: A Timer 1 module option which can be programmed to generate 
an interrupt when it times out. This function provides a hardware monitor over the soft­
ware to prevent a "lost" program. If not needed as a watchdog, this timer can be used as 
a general purpose timer. 
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Write Protect Override (WPO): The only mode in which a TMS370 device can 
modify the on-board EEPROM. The WPO mode is entered when external circuitry applies 
12 volts to the Me pin after the device has been Reset into one of its normal operating 
modes. 
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example 10-9 
initialization 10-8 

interrupt priority control register 
(SPIPRI) 10-17 
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T2EVT DATA OUT 8-21 
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subroutine instructions 12-36, 12-37, 12-77, 
12-85 

subtraction instructions 12-45, 12-49, 12-78, 
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ENA) 7-29 

Timer 1 Edge Interrupt Enable bit (n EDGE INT 
ENA) 7-27 
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ENA) 7-29 

Timer 1 Input Select bits (T1 INPUT SELECT 
0-2) 7-24 
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Timer 1 Output-Compare Output Enable 1 bit 
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capture/compare register 8-11 
clearing interrupt flags 8-13 
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control register 2 (T2CTL2) 8-17 
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interrupts 8-12 
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port control register 2 (T2PC2) 8-22 
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Timer 2 Edge 2 Interrupt Flag (T2EDGE2 INT 
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IN) 8-21 
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OUT) 8-21 
Timer 2 Event Pin Function Select (T2EVT 
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INT ENA) 8-17 
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IN) 8-22 
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Timer 2 IC1 /CR Function Select (T21C1 /CR 

FUNCTION) 8-22 
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Timer 2 IC2/PWM Data Direction 
(T2IC2/PWM DATA DIR) 8-22 

Timer 2 IC2/PWM Data In (T2IC2/PWM 
DATA IN) 8-22 

Timer 2 IC2/PWM Data Out (T2IC2/PWM 
DATA OUT) 8-22 

Timer 2 IC2/PWM Function (T2IC2/PWM 
FUNCTION) 8-22 
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0,1) 8-16 

Timer 2 Interrupt Priority Select (T2 PRIOR­
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Timer 2 Mode Select (T2 MODE) 8-20 
Timer 2 Output Compare 1 Enable (T2C1 

OUT ENA) 8-20 
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T2EDGE2 POLARITY bit 8-9 
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T20VRFL INT ENA bit 8-9 
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timer 2 module 8-1 
timer, watchdog 1 -6 
TMS370 devices 15-2 
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TMS370 family features 1-3 
TMS370Cx10 features 2-3 
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Trap to Subroutine Instruction 12-85 
TRAP n 
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trap vectors 3-11 
TST 
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Instruction 12-86 
T1 EVT Pin Data In bit (T1 EVT DATA IN) 7-31 
T1 EVT Pin Data Out bit (T1 EVT DATA 

OUT) 7-31 
T1 EVT Pin Function Select bit (T1 EVT FUNC­

TION) 7-31 
T1IC/CR Pin Data Direction bit (T1IC/CR DATA 

DIR) 7-32 
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IN) 7-32 
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OUT) 7-32 

T1IC/CR Pin Function Select bit (T1IC/CR 
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T1 PMW Function Select bit (T1 PWM FUNC­
TION) 7-32 

T1 PWM Data Direction bit (T1 PWM DATA 
DIR) 7-32 
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IN) 7-32 

T1 PWM Pin Data Out bit (T1 PWM DATA 
OUT) 7-32 

v 
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w 
WAIT input (WAIT) signal 4-14 
WAIT pin 4-3 
wait states 4-3 
watchdog counter memory map 7-5 
Watchdog Input Select bits (WD INPUT SELECT 

0-2) 7-24 
Watchdog Overflow Interrupt Enable bit (WD 

OVRFL INT ENA) 7-25 
Watchdog Overflow Interrupt Flag (WD OVRFL 
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Watchdog Overflow Reset Enable bit (WD OVRFL 

RST ENA) 7-26 
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TAP SEL) 7-24 
Watchdog Timer 1-6,7-17 

control registers 7-22 
counter 7-17 
halt 7-21 
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low-power modes 7-21 
non-watchdog mode 7-18 
overflow flag 7-20 
power-up reset 7-19 
reset frequency 7-20 
reset key 7 -1 8 
standby 7-21 
watchdog mode 7-17 
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Write Protect Override (WPO) 3-12 
write protecting Program EEPROM 6-12 
write protection override (WPO) mode 6-2 
Write Protection Register (WPR) 6-3 
write-protection bits 6-3 
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Exchange with Register B 
Instruction 12-25. 12-87 

XDS 1-2. 14-6 
ordering information 16-13 

XDS System 14-6 
XOR 

Exclusive Or Instruction 12-25. 12-88 
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16-bit register access 7-22.8-14 
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