
















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Electrical Specifications - TMS370Cx50 Devices

Table 15-16. Recommended EEPROM Timing Requirements For Programming

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

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 0.5t—20 0.5t¢ ns
7 tw(COH) CLKOUT high pulse duration 0.5t 0.5tc+20 ns
8 | tdicoLa)  Delay time, CLKOUT low to address, R/W, 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 | tsup) Write data setup time to EDS high 0.75t.—-407 ns
1 thEH-A) g_cé%rgls:.m?/g_s,_ggigﬁf: hold time from EDS, CSE1, CSE2, CSH1, CSH2, 05140 ns
12 th(EH-D)w __ 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 td(EH-D) Delay time, EDS high to data bus enable (read cycle) 1.251-40 ns
15 td(EL-DV) Delay time, EDS low to read data valid lc—65f ns
16 | th(eH-D)R  Read data hold time from EDS high 0 ns
17 | tsuwr-coH) WATT setup time to CLKOUT high 0.25t.+75% ns
18 | th(coH-wT) WAIT hold time from CLKOUT high 0 ns
19 | tdeL-wrv)  Delay time, EDS low to WAIT valid 0.5tc—70 ns
20 tw Pulse duration; EDS, CSE1, CSE2, CSH1, TSH2, CSH3, and CSPF low te—40T te+40f ns
21 1d(Av-DV)R __ Delay time, address valid to read data valid 1 .5!0—751 ns
22 | tdav-wry) Delaytime, address valid to WAIT valid te—85 ns
23 td(AV-EH) Delay time, address valid to EDS high (end of write) 1.51(;—40T ns

1 it wait states, PFWait, or the Auto-Wait feature are used, add t¢ 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.  tc = system clock cycle time = 4/fy.
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Table 15-18. SPI Master External Timing Characteristics

NO. PARAMETER MIN MAX UNIT
38 | tc(SPC) SPICLK cycle time 2t 25610 e
39 | tw(spcl SPICLK low pulse duration tc-45 128t ns
40 | tw(SPCH) SPICLK high pulse duration tc—45 128t o
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. MIN MAX UNIT
43 tsu(SOMI-SPCH) SPISOMI setup time to SPICLK high (Polarity = 1) .25t +150 ns
44 tv(SPCH-SOMI) SPISOMI data valid after SPICLK high (Polarity = 1) 0 ns

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

SPICLK X |
|
e}

B
y
W

41 42 *:
|
XOOXOCK 0'00 0'00'00'00'0'0'0 XXX
seisimo QEXKXXXAAKAR DATA VALID KRR ’0’
43 q
el 44

I
TRITLIIIIILD (RITIXIIIIRN
SPISOMI QUK KKK !0’0”20200’00.0!0’0’ oo

NOTE 15. The diagram above is for Polarity=1. SPICLK is inverted from above diagram when Polarity =0.

Figure 15-17. SPI Master External Timing
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Table 15-20. SPI Slave External Timing Characteristics

NO. PARAMETER MIN MAX UNIT
48 td(SPCL-SOMIV)S Delay time, SPISOMI valid after SPICLK low (Polarity = 1) 3.25t+100 ns
49 tvy(SPCH-SOMI)S SPISOMI! data valid after SPICLK high (Polarity = 1) tw(SPCH)S ns
Table 15-21. SPI Slave External Timing Requirements
NO. MIN MAX UNIT
45 te(sPC)S SPICLK cycle time 8t ns
46 tw(SPCLIS 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) 3te+100 ns
NOTE 1.  tc = system clock cycle time = 4/fy.
45 |
! . !
! r a7 |
| pe——46 __—: | I
| .
SPICLK X j" "'\ /
I
[ ! ,
p——e=i-48 - 49 |
| |
0'0 0' 0' OO XX XX XX
PISOMI 00 [ DATA VALID 000000000000
seisom QERXRXKRRX SRR
- 50
! _.L:—--J— 51

|
TTTLRERIRXR (RXIIIIIIILRS
spismo QORRKRRKRREROR oA vaL IXAXCE KKK

NOTE 15. The diagram above is for Polarity=1. SPICLK is inverted from above diagram when Polarity=0.
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 | te(sco SCICLK cycle time 2t 131,072t ns
25 tw(sccL) SCICLK low pulse duration tc—45 65,536t ns
26 tw(SCCH) SCICLK high pulse duration tc—45 65,536t 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 __w(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.  tg = system clock cycle time = 4/fy.

[ 24 -
i , |
l | 26—
| 'f———- 25 ———} | I
SCICLK ' ! ]
’\r 7 \ /
g-—-:— 27 I—— 28—
L
’v‘v.v.vov’v.v \/ V.V V’V \/
SCITXD DATA VALID ! ’220202020:02020:0’020:2

RELITIIILTIID (onra vai TR
SCIRXD G RRRRRRRRRKA, PATA VALD R

A AVAVAVA A A A A

m 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

NO. PARAMETER MIN MAX UNIT
34 td(SCCL-TXDV) Delay time, SCITXD valid after SCICLK low 4.251c+ 145 ns
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 10t ns
32 tw(SCCL) SCICLK low pulse duration 4.25tc+120 ns
33 tw(SCCH) SCICLK high pulse duration te+120 ns
36 tsu(RXD-SCCH) SCIRXD setup time to SCICLK high 40 ns
37 tv(SCCH-RXD) SCIRXD data valid after SCICLK high 2te ns

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

(2 31 =
|
~— 33 —
|
SCICLK ! !
\ v A\ /
:-'——0— 34 i— 35 ‘:
| 1
V’V’V’V‘V’V’VQVOV V’ ’V.V v.v v.v v’V.V‘VOV’V’V
SOITXD QKRR PATA VALD RRLRRAK
i- 3 -.1.-—-1— 37
\/\/ V.V.V‘V.V’V’V’V.v.V’V’ ‘V \/ \/ V‘V.V’V’V’V V’V
B 000000 000140004020 00000000

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

MIN NOM MAX UNIT
Vcc3  Analog supply voltage a5 5 55 M
Vce-0.3 Vcc+0.3 \
Vss3  Analog ground Vgs-0.3 Vss+0.3 v
Vref Non-Vc i3 reference (Note 1) 2.5 Vees Vees+0.1 \
Analog input for conversion Vss3 Vret \
NOTE 1. Vief must be stable, within =1/2 LSB of the required résolution, during the entire conversion time.

Table 15-27. A/D Converter Operating Characteristics Over Full Range Of
Operating Conditions

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
" Absolute accuracy (Note 1) Vee3 =55V, Vet =51V +1 LsB
Differential/integral linearity error (Ncte 2) 25V < Vief <58V +0.5 LS8
Icca Analog supply current Converting 2 mA
Not converting 5 pA
Iy Input current, ANO-AN7 0VsV)s55V 2 RA
Vret input charge current 1 mA
) XTAL2/CLKIN = 12 MHz 24 kO
Zref Input impedance of Vief
12 MHz<XTAL2/CLKIN<20 MHz 10 Kk
Conversion time (excluding sample time) 164t ns

NOTES: 1. Absolute resolution = 20 mV. AtV ef = 5.1V, thisis 1 LSB. As Vet decreases, LSB size decreases and thus absolute error interms 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

_tﬁ@ Duration of sample time per kilohm of source impedance (Note 1) 1 ws/ka
NOTE 1. The value given is valid for a signal with a source impedance greater than 1 k(Q. If the source impedance is less than 1 kf}, use a
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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
16.1 Mask ROM Prototype and Production FIOW .......ccccccvverveceicnenns
16.2 Mechanical Package Information .........ccecevecennmncceciiencnienneenenns
16.3 TMS370 Family Numbering and Symbol Conventions ....
16.3.1 Device Prefix Designators ......c.cccccecreeeecenesiniesceniceneennene
16.3.2 Device Numbering Convention ....

16.3.3 Device SYMbO!s ..o
16.4  Development Support Tools Ordering Information ..................
16.4.1 TMS370 Macro Assembler, Linker, and Utilities .......c...connence.
16.4.2 TMS370 EEPROM Programmer ..........ccccoevveeriricrenneneniieennenns
16.4.3 TMS370 XDS SYSIEM ..ccueieiereerirerieeereee e e ee e e rsesenes
16.4.4 Complete TMS370 Development System .......cccoccverimnncecencne
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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.

CUSTOMER SUBMITS
CUSTOMER SUBMITS CUSTOMER SUBMITS
ROM CODE MICR ||(:: %bé‘&%ERED)SPEC NCRF

Tl PERFORMS
ROM RECEIPT

>

CUSTOMER
ROM RECEIPT
APPROVAL

TI ORDERS MASKS,
MANUFACTURES,AND
SHIPS 25 PROTOTYPES

CUSTOMER
PROTOTYPE
APPROVAL

CUSTOMER RELEASE
TO PRODUCTION

Y

Tl SHIPS
PRODUCTION DEVICES

Figure 16-1. Prototype and Production Flow
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1)

2)

3)

Customer Required Information

For T! to accept the receipt of a customer ROM algorithm, each of the
following three items must be received by the Tl 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). Tl 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 Tl 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 5 1/4” floppy disk compatible with IBM
or TI PC

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

® TMS370C8x0 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.

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 Tl 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.

Customer ROM Receipt Approval
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The customer then verifies that the ROM code received and processed
by Tl 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

Tl 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 Tl 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 Tl field sales of-
fice.

Note: All TMS370 family devices contain mask ROM space reserved for
Tl use only. This space includes locations 7FEQh 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
PACKAGE TYPE INDICATOR FAMILY MEMBERS

28-pin plastic DIP N TMS370C010, TMS370C810
(100-mil pin spacing)

28-pin PLCC FN TMS370C010, TMS370C810
(50-mil pin spacing)

68-pin PLCC FN TMS370C050, TMS370C850
(50-mil pin spacing)
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28 -— 16
A ACArC a3 c A rr

l#——————————36.6 (1.440) MAX :‘_|

EITHER OR BOTH
INDEX MARKS

p \
1 14
15,24 + 0.25
0.600 + 0.010 5.08 (0.200)___
. MAX
0,51 (0.020} —1
MIN
SEATING
J— PLANE

105° *
90°

0.28 + 0,08 _,“__ 0,84 (0.33) MIN
{0.011 + 0.003) 0.46 + 0.08
{0.018 + 0.003)
1.27 £ 0,51
PIN SPACING 2,54 (0.100) T.P. 140 + 018

(0.050 + 0.020)
(SEE NOTE D) (0.055 + 0.007)

MIN
ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES

NOTE D. Each pin centerline is located within 0,25 (0.010) of its true longitudinal position.

p—

3,17 (0.125)_|

Figure 16-2. 28-pin Plastic Dual-Inline Package, 100-MIL Pin Spacing (Type N

Package Suffix)
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4,50 (0.177)
4,24 (0.167)
L 2,79 {0.110)
1,22 {0.048) 1,35 (0.053) I- 2,41 (0.095)
1,07 (0.0a2) * *%° T1900a7 X 45° 0,94 (0.037)
1,19 (0.047) 28\
o o P /0,69 (0.027)

)

)

@)

%
7

12.32 (0.485)
12,57 (0.496) =" 10,92 (0.432)

s 10,41 (0.410)

(AT SEATING PLANE)

—{—r—;f {0.050)
i

11,43 (0.450)
11,58 (0.456)

(SEE NOTE B)

S G G S G g S G S g —

c— . O o oo )

T—T T 7 3 7 7T -

11,43 (0.450) SEATING PLANE
11,58 (0.456) (SEE NOTE C)
1,52 (0.060
12,32 (0.485) 0.81 (0.032) N‘"N }
’ 12,57 (0.496) 0.66 0.026)
0.25 (0.010)
3PLACES 1 MAX

0,64 (0.025) MIN

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)
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0,81 (0.032)
0,66 (0.026)

:

L4
L

1,52 (0.060) MIN

0.64 {0.025) MIN

LEAD DETAIL

NOTES: A. Centerline of center pin each side is within 0,10 (0.004) of package centerline as determined by this dimension.
B. Location of each pin is within 0,127 (0.005) 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
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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, TMP, 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. )

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

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

[

TMSxxxx * 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.

TMP 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 fuily characterized and the quality and reliability of the
device has been fully demonstrated. Texas Instruments’ standard warranty
applies.
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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 OUALIFIED DEVICES

FAMILY: 370-TMS370 8
MICROCONTROLLER FAMILY

TECHNOLOGY: C-CMOS
PROGRAM MEMORY: 0-MASK ROM
8-EEPROM
TMS370C810 FN L
TEMPERATURE RANGE: A- -40°C TO 85°C
L- 0°C TO 70°C
§- 25°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

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.

i KEY:

LINE 1 (a) % (b) 123456789012  (c) 980 (2) TEXAS INSTRUMENTS TRADEMARK
(b)OPTIONAL CUSTOMER PART NUMBER

LINE 2: (d) RIXODXXFN (e) FRSYYWW  (c)EIA IDENTIFICATION NUMBER
(d)CUSTOMER'S ROM CODE & PACKAGE TYPE

LINE 3: (f)©1988TI (e) TRACKING MARK & DATE CODE
(f)TI MICROCODE COPYRIGHT

LINE 4: (g) 12345678 (h) PHILIPPINES (g)LOT CODE

(h)ASSEMBLY SITE

Figure 16-7. Tl Standard Symbolization for Mask ROM Device in 28-Pin N-Type

Package
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LINE 1: (a) 123456789012 KEY:
(a)OPTIONAL CUSTOMER PART NUMBER

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

LINE 3: (c) 9880 (d) FREYYWW (d)TRACKING MARK & DATE CODE
(e)LOT CODE

LINE 4: (e) 12345678 (f)TI MICROCODE COPYRIGHT

(g)ASSEMBLY SITE (BOTTOM OF PACKAGE)
LINE &5: (1) ©1986TI

(BACKSIDE) (g) PHILIPPINES

Figure 16-8. Tl Standard Symbolization for Mask ROM Device in 28-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)TEXAS INSTRUMENTS TRADEMARK

LINE 3: (d) Jbs (e)FRSYYWW (e) TRACKING MARK & DATE CODE

U ()LOT CODE

LINE 4: (1) 12345678 (g)TI MICROCODE COPYRIGHT
(h)ASSEMBLY SITE

LINE 5: (g)©1986TI

(BACKSIDE) (h)PHILIPPINES

Figure 16-9. Tl Standard Symbolization for Mask ROM Device in 68-Pin FN Type
Package

16.3.3.2 TMS370 Family Members with Program EEPROM

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.
KEY:
LINE 1 i (b) TMS370C810N % S;TEXAS INSTSUMEETSA-FE$ASE:AAQER;?<
STANDARD DEVIC
LINE 2: (a) (c) FREYYWW (c;TRACKING MARK & DATE CODE
LINE 3: (d) ©1986T (e) 12345678 {2,[{#‘8?,%%“5 COPYRIGHT
(f JABSEMBLY SITE

LINE 4: (f) PHILIPPINES

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

(a) STANDARD DEVICE NUMBER
LINE 2: (b) i (c) FRSYYWW (b)TEXAS INSTRUMENTS TRADEMARK
(c)TRACKING MARK & DATE CODE
LINE 3: (d) 12345678 (d)LOT CODE
(e)T!I MICROCODE COPYRIGHT
LINE 4: (o) ©1986TI (f)ASSEMBLY SITE (BOTTOM OF PACKAGE)
(BACKSIDE) (f) PHILIPPINES

Figure 16-11. Tl 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 Tl 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 DESCRIPTION
TMDS3740810-02 Assembler/Linker

16.4.2 TMS370 EEPROM Programmer

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 IBM compatible or Tl PC.

PART NUMBER DESCRIPTION
TMDS3760510 EEPROM Programmer

16.4.3 TMS370 XDS System

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 DESCRIPTION
TMDS3762210 XDS System

16.4.4 Complete TMS370 Development System

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

PART NUMBER DESCRIPTION
TMDS3792210 TMS370 Development
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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

-1 - 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
P0O10

SCCR1
PO11

SCCR2
P012

INT1
P017

INT2
PO18

INT3
P019

DEECTL
PO1A

PEECTL
PO1C
APORT2
PO21
ADATA
P022
ADIR
P023
BPORT2
P025
BDATA
P026
BDIR
P027
CPORT2
P029
CDATA
P02A
CDIR
P02B
DPORT1
PO2C
DPORT2
PO2D
DDATA
PO2E

DDIR
PO2F

7 6 5 4 3 2 1 0
PF osc MODE MC
COLD [e1:1 AUTO FLT PIN PIN --- WP/uC
START POWER WAIT FLAG WPO DATA Mode
(RC-T) (RP-0) (RW-0) (RW-1) (R-1) (R-1) (R)
AUTOWAIT| MEMORY
DISABLE DISABLE
(RP-0) (RP-T)
PWR- 0scC 0osc PRIV-
HALT/ DWN/ FLT RST BUS CPU FLT INT1 ILEGE
STANDBY IDLE ENA STEST STEST DISABLE NMI DISABLE
(RP-0) (RP-0) (RP-0) (RP-0) {RP-1) (RP-0) (RP-0) (RS-0)
INT1 :
INT1 Pin INT1 INT1 INT1
FLAG DATA POLARITY | PRIORITY | ENABLE
(RC-0) (R-0) (RW-0) (RW-0) (RW-0)
INT2 INT2 INT2
INT2 PIN --- DATA DATA INT2 INT2 INT2
FLAG DATA DIR ouT POLARITY | PRIORITY | ENABLE
(RC-0) (R-0) (RW-0) (RW-0) (RW-0) (RW-0) (RW-0)
INT3 INT3 INT3
INT3 PIN --- DATA DATA INT3 INT3 INT3
FLAG DATA DIR ouT POLARITY | PRIORITY | ENABLE
(RC-0) (R-0) (RW-0) (RW-0) (RW-0) (RW-0) {(RW-0)
BUSY - --- - .- AP wWiwo EXE
(R-1) (RW-0) (RW-0) (RW-0)
BUSY --- --- .- - AP W1wo EXE
(R-1) (RW-0) (RW-0) (RW-0)

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 D CONTROL REGISTER 1

PORT D CONTROL REGISTER 2

PORT D DATA

PORT D DIRECTION
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SPICCR SPI SPI SPI SPI
P030 SwW CLOCK BIT BIT BIT SPI SPI SP|
RESET POLARITY | RATE2 RATE1 RATEO CHAR2 CHAR1 CHARO
{RW-0) {RW-0) (RW-0) (RW-0) (RW-0) (RW-0) (RW-0) (RW-0)
SPICTL SPI SPI
P031 RECEIVER INT --- --- .- MASTER/ TALK INT
OVERRUN FLAG SLAVE ENA
{R-0) (R-0) (RW-0) (RW-0) (RW-0)
SPIBUF
P037 RCVD?7 RCVD6 RCVD5 RCVD4 RCVD3 RCVD2 RCVD1 RCVDO
{R-0) (R-0) (R-0) (R-0) (R-0) {R-0) (R-0) (R-0)
SPIDAT
P039 SDAT7 SDAT6 SDATS SDAT4 SDAT3 SDAT2 SDAT1 SDATO
{RW-0) (RW-0) (RW-0) (RW-0) (RW-0) (RW-0) (RW-0) (RW-0)
SPIPC1 SPICLK SPICLK SPICLK
PO3D --- .- --- --- DATA DATA SPICLK DATA
IN ouT FUNCTION DIR
(R-0) (RW-0) (RW-0) {RW-0)
SPIPC2 SPISIMO | SPISIMO SPISIMO | SPISOMI | SPISOMI SPISOMI
PO3E DATA DATA SPISIMO DATA DATA DATA SPISOMI DATA
IN ouT FUNCTION DIR IN ouT FUNCTION DIR
(R-0) {RW-0) (RW-0) (RW-0) (R-0) (RW-0) (RW-0) {RW-0)
SPIPRI SPI SPI SP|
PO3F STEST PRIORITY ESPEN --- --- --- --- -—-
{RP-0) (RP-0) (RP-0)
T1ICNTR MSB Bit 15 T1 COUNTER MSB Bit 8
P040 )
TICNTR LSB Bit 7 T1 COUNTER LSB Bit 0
PO
TiC MSB Bit 15 COMPARE REGISTER MSB Bit 8
P042
TI1C LSB Bit 7 COMPARE REGISTER LSB Bit 0
P043
Ti1CC MSB Bit 15 CAPTURE/COMPARE REGISTER MSB Bit 8
P044
T1CC LSB Bit 7 CAPTURE/COMPARE REGISTER LSB Bit 0
P045 :
WDCNTR MSB| Bit 15 WATCHDOG COUNTER MSB Bit 8
P046
WDCNTR LSB Bit 7 WATCHDOG COUNTER LSB Bit 0
P047
WDRST Bit 7 WATCHDOG RESET KEY Bit 0
P048
T1CTL1 WD WD WD wD T T T1
P049 OVRFL INPUT INPUT INPUT --- INPUT INPUT INPUT
TAP SEL | SELECT 2 | SELECT 1 | SELECT 0 SELECT 2 | SELECT 1 | SELECT O
{RP-0) (RP-0) (RP-0) (RP-0) (RW-0) (RW-0) (RW-0)
T1CTL2 WD WD WD T T T1
PO4A OVRFL OVERFL OVERFL OVRFL OVRFL --- --- swW
RST ENA | INT ENA | INT FLAG | INT ENA | INT FLAG RESET
(RS-0) (RW-0) (RC-1) (RW-0) (RC-0) {S-0)
Dusl Compare Mode
T1EDGE Ti1C2 T1C1 T1EDGE TiC2 TIC1
INT INT INT --- --- INT INT INT
TI1CTL3 FLAG FLAG FLAG ENA ENA ENA
P04B (RC-0) (RC-0) {RC-0) (RW-0) (RW-0) {RW-0)
Capture/Compare Mode
T1EDGE ' T1C1 T1EDGE TIC1
INT --- INT --- --- INT --- INT
FLAG FLAG ENA ENA
{RC-0) (RC-0) (RW-0) (RW-0)
Dual Compare Mode
T T1C1 T1C2 T1C1 Ti1CR T1 TICR T1EDGE
MODE ouT ouT RST ouT EDGE RST DET
TICTL4 =0 ENA ENA ENA ENA POLARITY ENA ENA
P04C (RW-0) (RW-0) {(RW-0) (RW-0) {RW-0) (RW-0) (RW-0) (RW-0)
Capture/Compare Mode
T T1C1 T1C1 T T1EDGE
MODE ouT --- RST --- EDGE --- DET
=1 ENA ENA POLARITY ENA
{RW-0) (RW-0) {RW-0) (RW-0) (RW-0)
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Bit # -

T1PC1
P04D

T1PC2
PO4E

T1PRI
PO4F

SCICCR
P050

SCICTL
P051

BAUD MSB
P052
BAUD LsSB
P053

TXCTL
P054

RXCTL
P055

RXBUF
P057

TXBUF
P059

SCIPC1
POSD

SCIPC2
POSE

SCIPRI
POSF

T2CNTR MSB
P060
T2CNTR LSB
P061
T2C MSB
P062
T2C LSB
P063
T2CC Ms8
P064
T2CC LSB
P065
T2IC MSB
P066

T2IC LSB
P067

7 6 5 4 3 2 1 0
TI1EVT TIEVT T1EVT
--- --- .- --- DATA DATA T1EVT DATA
IN ouT FUNCTION DIR
(R-0) (RW-0) (RW-0) (RW-0)
T1PWM TIPWM T1PWM TIPWM T1IC/CR | T1IC/CR | T1IC/CR | T1IC/CR
DATA DATA [FUNCTION DATA DATA DATA |FUNCTION DATA
IN ouT DIR IN ouUT DIR
(R-0) (RW-0) (RW-0) (RW-0) (R-0) (RW-0) (RW-0) (RW-0)
T ™
STEST | PRIORITY --- --- --- --- --- .-
(RP-0) (RP-0) |
EVEN/ ADDRESS
STOP oDD PARITY ASYNC/ IDLE SCI SCI SCI
BITS PARITY ENABLE | ISOSYNC WUP CHAR2 CHAR1 CHARO
{RW-0) (RW-0) (RW-0) (RW-0) (RW-0) (RW-0) {RW-0) (RW-0)
SCI
--- --- ngET CLOCK TXWAKE SLEEP TXENA RXENA
S
(RW-0) {RW-0) (RS-0) (RW-0) (RW-0) (RW-0)
B(AUDF BAUDE BAUDD BAUDC BAUDB BAUDA BAUDS BAUDS
msb)
BAUD7 BAUDS BAUDS BAUD4 BAUD3 BAUD2 BAUD1 BAU [;0
(Isb
{RW-0) {(RW-0) (RW-0) (RW-0) (RW-0) (RW-0) (RW-0) (RW-0)
TX SCI TX
TXRDY EMPTY --- .- --- - --- INT ENA
(R-1) (R-1) (RW-0)
RX SCI1 RX
ERROR RXRDY BRKDT . FE OE PE RXWAKE | INT ENA
(R-0) (R-0) (R-0) (R-0) (R-0) (R-0) (R-0) (RW-0)
RXDT7 RXDT6 RXDT5 RXDT4 RXDT3 RXDT2 RXDT1 RXDTO
(R-0) (R-0) (R-0) (R-0) (R-0) (R-0) (R-0) (R-0)
TXDT7 TXDT6 TXDT5 TXDT4 TXDT3 TXDT2 TXDT1 TXDTO
{(RW-0) (RW-0) (RW-0) {RW-0) (RW-0) (RW-0) (RW-0) (RW-0)
SCICLK SCICLK SCICLK
. . .e- - DATA DATA SCICLK DATA
IN ouT FUNCTION DIR
(R-0) (RW-0) {(RW-0) (RW-0)
SCITXD SCITXD SCITXD SCIRXD SCIRXD SCIRXD
DATA DATA SCITXD DATA DATA DATA SCIRXD DATA
IN ouT FUNCTION DIR IN ouT FUNCTION DIR
(R-0) (RW-0) (RW-0) (RW-0) (R-0) (RW-0) (RW-0) {RW-0)
SCI SCITX SCIRX SCI
STEST PRIORITY | PRIORITY | ESPEN . . --- .-
{RP-0) (RP-0) (RP-0) (RP-0)
Bit 15 T2 COUNTER MSB Bit 8
Bit 7 T2 COUNTER LSB Bit 0
Bit 15 COMPARE REGISTER MSB Bit 8
Bit7 COMPARE REGISTER LSB Bit 0
Bit 15 CAPTURE/COMPARE REGISTER MSB Bit 8
Bit 7 CAPTURE/COMPARE REGISTER LSB Bit 0
Bit 15 T2 CAPTURE REGISTER MSB Bit 8
Bit 7 T2 CAPTURE REGISTER LSB Bit 0
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Bit # -

T2CTL1
PO6A

T2CTL2
P0O6B

T2CTL3
P06C

T2PC1
POED

T2PC2
PO6E

T2PRI
POBF

ADCTL
P070

ADSTAT
PO71

ADDATA
PO72

ADIN
PO7D

ADENA
PO7E

ADPRI
PO7F

7 (] 5 4 3 2 1 0
T2 OVRFL | T2 OVRFL | T2 INPUT | T2 INPUT T2
.- --- --- INT INT SELECT SELECT SW
ENA FLAG 1 0 RESET
(RW-0) (RC-0) (RW-0) (RW-0) (S-0)
Dual Compare Mode
T2EDGE1 T2C2 T2C1 T2EDGE1 T2Cc2 T2C1
INT INT INT --- --- INT INT INT
FLG FLG FLG ENA ENA ENA
(RC-0) (RC-0) {RC-0) (RW-0) (RW-0) (RW-0)
Dual Capture Mode
T2EDGE1 | T2EDGE2 T2C1 T2EDGE1 | T2EDGE2 T2C1
INT INT INT --- --- INT INT INT
FLG FLG FLG ENA ENA ENA
(RC-0) (RC-0) * {RC-0) (RW-0) {RW-0) {RW-0)
Dual Compare Mode
T2 T2C1 T2C2 T2C1 T2EDGE1 T2EDGET | T2EDGE1
MODE ouT ouT RST ouT T2EDGE1 RST DET
=0 ENA ENA ENA ENA POLARITY ENA ENA
(RW-0) (RW-0) (RW-0) (RW-0) (RW-0) (RW-0) (RW-0) (RW-0)
Dual Capture Mode
T2 T2C1 T2EDGE2 | T2EDGE1
MODE --- --- RST T2EDGE2 | T2EDGE1 DET DET
=1 ENA POLARITY | POLARITY ENA ENA
{(RW-0) (RW-0) (RW-0) (RW-0) (RW-0) (RW-0)
T2EVT T2EVT T2EVT
—-- —-- . - DATA DATA T2EVT DATA
IN ouT FUNCTION DIR
{R-0) (RW-0) (RW-0) (RW-0)
T2IC2/ T21C2/ T2iC2/ T21C2/ T21C1/ T21C1/ T21C1/ T21C1/
PWM PWM PWM PWM CR CR CR CR
DATA IN |DATA OUT|FUNCTION | DATA DIR | DATA IN [DATA OUT|FUNCTION| DATA DIR
(R-0) (RW-0) {RW-0) {RW-0) {R-0) {(RW-0) (RW-0) (RW-0)
T2 T2
STEST PRIORITY --- - - - . .
(RP-0) (RP-0)
REF REF REF AD AD AD
CONVERT | SAMPLE VOLT VOLT VOLT INPUT INPUT INPUT
START START SELECT2 | SELECT1 } SELECTO | SELECT2 | SELECT1 | SELECTO
(RW-0) (RW-0) {RW-0) (RW-0) (RW-0) (RW-0) {RW-0) (RW-0)
AD AD
--- .- --- --- --- AD INT INT
READY FLAG ENA
(R-1) (RC-0) (RW-0)
DATA?7 DATAS DATAS DATA4 DATA3 DATA2 DATA1 DATAO
(R-0) (R-0) (R-0) (R-0) (R-0) (R-0) (R-0) (R-0)
PORT E PORT E PORT E PORT E PORT E PORT E PORT E PORT E
DATA DATA DATA DATA DATA DATA DATA DATA
AN 7 AN 6 AN 5 AN 4 AN 3 AN 2 AN 1 AN 0
(R-0) (R-0) (R-0) (R-0) (R-0) (R-0) (R-0) (R-0)
PORT E PORT E PORT E PORT E PORT E PORT E PORT E PORT E
INPUT INPUT INPUT INPUT INPUT INPUT INPUT INPUT
ENA 7 ENA 6 ENA & ENA 4 ENA 3 ENA 2 ENA 1 ENA O
(RW-0) (RW-0) (RW-0) (RW-0) (RW-0) (RW-0) (RW-0) (RW-0)
AD AD AD
STEST PRIORITY ESPEN - --- - --- ---
(RP-0) (RP-0) (RP-0)
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P017.6 . NMI
PN WAKE-UP’
Oara CIRCUITRY
-5 PO12. 19
D—l—o\: E 1 o |ENABLE
1
Wt 1 10 = FALLUNG | —— : '
INPUT | CIR Zz;;_g ST
IP017.2 :
: ‘ .
POLARITY L el e 0% LEVEL 2 INT REQ
110 | 4 oo LEVEL 1INT REQ
WRITE READ - ' ‘
CINT FLAG PSRE'E&TTY IE1_JST
FO17.7 ,
Po17.1 \STATUS REGISTER

OTHER LEVEL 2 INTERRUPTS —
OTHER LEVEL 1 INTERRUPTS

GLOBAL INTERRUPT
ENABLE BITS

Figure A-1. Interrupt 1 Block Diagram

PO18.6 P0O18.3 _
P019.6 P019.3 OTHER LEVEL 2 INTERRUPTS—
INPUT DATA :
PIN ouT OTHER LEVEL 1 INTERRUPTS—
DATA WAKE-UP
P018.0 CIRCUITRY
H ; P019.0 @ST
E3e—ob” B ENABLE ;
INT 170 j ; i
: ) ‘ ; ; A LEVEL 2 INT REG
PIN ! i o1 = RISING, | al-e—ofo— o2 2o | LEVEL 1INT REG
DATA L4 ! ‘ I Eo_"—ofc
1 CLR
DIR 1 0 = FALLING PRIORITY ST
po18.4 POLARITY SELECT
P019.4 WRITE READ PO18.1  STATUS REGISTER GLOBAL
P0i8.2 INT FLAG P019. 1 INTERRUPT ENABLE BITS
PO19.2
P018.7
P019.7

Figure A-2. Interrupts 2 and 3 Block Diagram
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PRESCALE 18-BIT | spl 45
CLOCK — CAPT/COMP —|
SOURCE REG  MSB| 44
COMPARE 2 4B.1
COMPARE = | [ FLAG } o OUTPUT
S 4';—6——%2 INT ENA ENABLE
41(LsB  {g-gIT - 4C5 4
40 |[MSB COUNTER T1C2
COMPARE 1 4B.0 OUTENA |T
RESET ic6 o}
| FLAG } 0. LI G[> T1 PWM
Tic1  INTENA TIC1 G~ PN
4B.5 OUT ENA (L
. : E
- 4C.3°/
16-BIT | gB| 43 T1CGR
- OMPA —
COMPARE \isB| 42 OUT ENA
T1 QVRFL 4A4
RST ENA =
FLAG oo
L——I 110ovRrL
A3 INT ENA
Tt EDEﬁi DET T1 IEP[-GE 4B.2 4F6 O/O— LEVEL 1INT
T1 EDGE 4C.0
. o FLAG oo o—
lC/gls sELECT [ =7 i Yy LEVEL 2 INT
TEDGE
4B.7
T1 EDGE

POLARITY 4C.2

Figure A-3. Timer 1: Dual Compare Mode
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. EVENT
ACCUM | GENERAL
PURPOSE
I~ COUNTER
cLock
ﬁ
FREQUENCY
4 116 Y84 Vose
(CLKIN) )[ T TT
= T T T TT7 T1 SELECT
PRESCALE
T ‘ . WD SELECT
] SYNC 4 K16 V64 Y256 44
' o Yo
WATCHDOG
L COUNTER
cou / CLOCK
ACCUM
/)
EVENT

Figure A-4. Timer 1 System Clock Prescaler
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OUTPUT
B-BIT ENABLE
CLOCK LSB| 45
PRESCALER | [ CAPT/COMPul 44 é
T1 PWM
: Zg‘_’s cLs > PN
E
41|LSB 4687
40 [MSB COUNTER
RESET
COMPARE 4BO| 4rg ©— LEVEL 1INT
COMPARE = [FLAG } o/oﬁA —”
4B5 INT EN o— LEVEL 2 INT
16-BIT 4
oM 1 L compare 3B 4
v | | RESET ENA REG  MSB| 4;
8
RESET oNo—
4A.0 4C.4
OVERFLOW 4nd4
(FLAG—— oo
4A3 EN
EDGE DETECT w5
n EDGE o EXT EDGE -
o FLAG o o—
R [ secect 4C.0 87 INT ENA
L EDGE POLARITY 4C.2
Figure A-5. Timer 1: Capture/Compére Mode
4AT
46 WATCHDOG
L 16-BIT SYSTEM
47 | WATCHDOG COUNTER OVERFLOW o RESET
WD OVRFL
A T 4A5 RST.ENA
CLOCK WD OVRFL
PRESCALER TAP SEL
RESET 4A6
O——— INTERRUPT
48 |WATCHDOG RESET KEY WD OVRFL
INT ENA

Figure A-6. Watchdog Timer
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16-BIT
CLOCK LSB| 65
l— CAPT/COMP ——
SOURCE R/EG MsB| 64
COMPARE 2 6B OUTPUT
COMPARE = [FLAG o ENABLE
656 INT ENA
61/LsB - 8C.5
16-BIT
80 [MSB COUNTER CMP 2 7
5.0 6C.6 o T2 Ic2/
RESET . , COMPARE 1 - v — g PWM
= —[FLAG o CMP 1
COMPARE vy G PIN
6B.5 E
6C.3_~
16-BIT
_ compare 5B €3 EXT
REG  MSB) 62 EDGE1
EXT EDGE1 OVERFLOW  6A4
RESET ENA
EAS INT ENA
EDGE1 DETECT o— LEVEL 1INT
6F.6
T21¢1 | epaet E"iﬁ‘LE EXT EDGE1 682 o
CR o - o o—
oN SELECT 6c.0 GBI7__J e SNA LEVEL 2 INT

'—EDGE1 POLARITY 6C.2

Figure A-7. Timer 2: Dual Compare Mode
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18-BIT LSB|65 18-BIT_ LsB|67
CLOCK
— CAPT/COMP, — — CAPTURE  —
SOURCE RE/G1 MSB |64 REG 2 MSB|66

61|LSB - 16-BIT
60 [MsB COUNTER
RESET
. ’ COMPARE 1  6BO| ... o— LEVEL 1INT
COMPARE = [FLAG o —
6B.5 INT ENA o— LEVEL 2 INT
16-BIT LsB|63
CMP 1 - ARE —
RESET ENA COMPARE visa |62
S/W RESET .
6A.0 \c
OVERFLOW  6A4
»—[FLAG
6A3 INT ENA
EDGE 1
DETECT ENA 1 =5
T2 ICY p EXT EDGE 1 -
EDGE1 FErac
SR (> seLecT oo LFLAG]
- POLARITY 1 6B.7 INT ENA
6C.2 EDGE 1
DETECT ENA 2 o5
T2 162 ; EXT EDGE 2 .
Pan [>| EDGE2 oo [FLAG}——0"0
PIN SELECT INT ENA
|~ POLARITY 2 6B.6

Figure A-8. Timer 2: Dual Capture Mode
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50 51.3 59
[TXWAKE| | TXBUF REG
FRAME SCI TX INT 540| TXPRI
AFORMAT r“ﬁ 0O | EVEL 1 INT
TXRDY oo ;
INT ENA o+ LEVEL 2 INT
54.7 5F.6
54.6
PARITY TX EMPTY
EVEN/ODD| ENA
50.6 50.5 ! :5}1
wuT TXSHF REG 1 o SCITXD PIN
[ | " TX ENA L
- =[] SCICLK PIN
53 |LSB 514
sYS % BAUD | 4 4
CLK s2lmss  PATE 46 mirs| cLock
SCI RX INT RXPR1
SCRXD [, — RxeHFREG ] 5.6 5.0 oQ LEVEL 1 INT
o’ 0—
551 8 INT ENA _ ol LEVEL 2 INT
[ RXWAKE }— RXENA \ 51.0 '
RX ERROR
ERRI FE IOE l PE I RXBUF REG |
557 554 553 55.2 57

Figure A-9. SCI Block Diagram
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37 SPIBUF BUFFER 8 OVERRUN 31.7

SPI INTERRUPT 310 PRIORITZ/CO LEVEL 1 INTREQ
FLAG oo '
LFLAG |
INT ENA 3F.6 o LEVEL 2 INTREQ
31.6
oM
as SPIDAT
DATA REGISTER NS & SPISMO PIN
'
311 §°
oo N
TALK io—e—RS] SPISOM! PIN
E
t
STATE CONTROL |- :
)
1 MASTER/SLAVE MD |
N B 312
i
1
[ BITS/CHAR I :
1
{2 1|0 E
i
1
o SYs CLOCK RATE } o POLARITY K3 SPICLK

ao.| 5 | 4|3 306

Figure A-10. SPI Block Diagram
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PIN DIGITAL INPUT REGISTER

ANS D—7E<§/ { 705
1

70.X 70.6 70.7
2]1]o SAMPLE CONVERT
INPUT START START

72

ADDATA REG

....... 70.X A/D INTERRUPT
5 I 4 [ 3 71.0
Vv, D> +VREF FLAG
‘cca ‘T INT
711 ENA
Vss3 = -

o0 LEVEL 1 INT

ot LEVEL 2 INT

7F.6

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

Table B-1. ASCIl Character Set

HEX 0- 1- 2- 3 4- 5- 6- 7- (mme)

Lgﬁ‘l’ NUL|DLE[sP |0 |@ |P |- p

nbblelo | o] [e] [32] [48| [e4] [eo] [we] 2]
SOH [Dc1 |[! 1 |la o |a g
- | [1] [17] [33] [4e] [es| [s1] [97] fi13]
sTX |[pc2 | {2 B |R b |r
2| [ 2] [18]| [34] [5s0| [e6]| [s2] [98] f114]
ETX |pc3 |- [3 Jc |s e s
-3| [3] [M9] [35] [s1] [e7] [e3] [es] fi1s]
EoT |pca fs {4 |p T |4 |t
-4 | ["4] [20] [36] [52] [es]| [sa4] fioo| fr16]
ENQ |NAK |% |5 |E  Ju e |u
5| [ 5] [21] [37] [53] [e9] [e5] fior] fi17]
ACK [syn & e [F v |f v
6| [6] [22] [38] [5a] [70] [e6] fio2] fis]
BEL |ETB |’ 7 |l |w Jg |w
7| [7] [23] [3s] [®s] [71] [e7] fios] fis]
BS CAN |( 8 H X h X
-8| [8] [2a] [a0] [56] [72] [e8] fioa] fr20
HT {EM |) g |1 Yy i y
9| [o] [2s] [a1] [57] [73] [e9] fios| fi21]
LF suB |+ |: J |z i z
-A| [A] [26] [4a2] [58] [74] [eo] fios| fr22]
VT ESC [+ |: K . Ik K
-8 | [8] [27] [43] [s9] [75] [e1] fo7]| f23]
FF N E < It N | |
-c| [c] [28] [a4] [e0] [76] [e2] fos| fi24]
crR {es |- = Im |1 m |3
-o| [ o] [29] [as] [e1] [77] [93] fios]| fi25]
so |Rs |. > [N | |n |~
-E| [€] [30] [46] [62] [78] [ea] fi0] fras]
Si us (/7 |2 lo |- lo |DEL
FL[Fl [31] [47] [e3] [79] [es] f1t] f27]

B-1 -
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Table B-2. Control Characters

HEX DECIMAL
VALUE VALUE |CHARACTER

00 0 NUL
01 1 SOH
02 2 STX
03 3 ETX
04 4 EOT
05 5 ENQ
06 6 ACK
07 7 BEL
08 8 BS
09 9 HT
0A 10 LF
0B 1 VT
oc 12 FF
0D 13 CR
OF 14 )
OF 15 S|
10 16 DLE
1 17  DC1
12 18 DC2
13 19 DC3
14 20 DC4
15 21 NAK
16 22 SYN
17 23 ETB
18 24 CAN
19 25 EM
1A 26 SUB
1B 27 ESC
1C 28 FS
1D 29 GS
1E 30 RS
1F 31 us
7F 127 DEL




C. Opcode/Instruction 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/Instruction Map

F

0 1 2 3 4 5 6 7 8 9 A B C D E

JMP INCW| MOV CLRC | MOV | MOV | TRAP | LDST
0 ra #n,Rd} Ps,A TSTA| AB | ARd 16 n

2/7 3/11] 2/8 1/9 1/9 2/7 1/14 2/6

JN Mov MOV Mov MoV MOV { TRAP | MOV
1 ra A.Pd B,Pd Rs,Pd Ps,B B,Rd 14 [n(SP).A|

2/6 2/8 2/8 3/10 2/7 2/7 | 114 2/7

JZ | MOV [ MOV {MOV|MOV|{MOV|MOV|MOV MoV DEC | DEC | DEC | TRAP | MOV
2] ra | Rs,A |#nA|RsB|Rs,Rd| #n,B| B.A |#n.Rd Ps,Rd A B Rn 13 [An(SP)

2/51 2/7 }2/6 }2/7]13/9]|2/6]1/81]3/8 3/10 1/8 1/8 2/6 | 1/14 2/7

JC | AND | AND | AND  AND | AND | AND]AND | AND | AND AND INC INC INC | TRAP |} CMP
3 ra | Rs.A | #nA|Rs,B |Rs,Rd| #n,B | B.A [#n,Rd| APd | B,Pd #n,Pd A B Rn 12 [n(SP).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 1/8 2/6 | 1/14 2/8

JP OR | OR|{ OR |} OR | OR | OR | OR | OR OR OR INV INV INV | TRAP | extend
41 ra | Rs.A |#nA|Rs,B |Rs,Rd|#nB ]| BA [#n,Rd] APd | B,Pd #n,Pd A B Rn 1 inst,2

2/5 | 2/7 | 2/6 } 2/7]3/9] 2/ 1/8 { 3/8 | 2/9 2/9 3/10 1/8 1/8 2/6 | 1/14 |opcodes

JPZ | XOR | XOR | XOR | XOR | XOR | XOR | XOR | XOR | XOR XOR CLR | CLR | CLR [ TRAP
5| ra | Rs.A | #n,A|Rs,B |Rs,Rd|#n,B ]| BA |#n,Rd| APd |. B,Pd #n,Pd A B Rn 10

2/5 | 2/7 | 2/6 1 2/7)39]2/6}1/8]3/8] 2/9'1 2/9 3/10 1/8 1/8 2/6 | 1/14

JNZ | BTJO |BTJO{BTJO|BTJO|BTJO|BTJO|BTJO| BTJO | BTJO BTJO | XCHB | XCHB | XCHB | TRAP | IDLE
6 ra Rs.A | #n,A | B,Rd |Rs,Rd| #n,B { B,A |#n,Rd] A,Pd B.Pd #n,Pd A TESTB Rn 9

2/6 | 3/9 | 3/813/914/11] 3/8 |2/10(4/10] 3/11 | 3/10 4/11 1/10 { 1710 | 2/8 | 114 1/6

JNC | BTJZ | BTJZ|{BTJZ|BTJZ|BTJZ|BTJZ|BTJZ| BTJZ | BTJZ BTJZ | SWAP| SWAP | SWAP| TRAP | MOV
7 ra Rs.A | #n,A | Rs,B |Rs,Rd| #n,B | B,A |#n,Rd| APd | B,Pd #n,Pd A B Rn 8 #n,Pd

2/5 | 3/9 13/813/914/11] 3/8 12/1014/10] 3/10 | 3/10 4/11 111 ] 1/11 2/9 { 1/14 | 3/10

JV | ADD | ADD | ADD | ADD | ADD | ADD | ADD [MOVW| MOVW | MOVW | PUSH | PUSH | PUSH | TRAP | SETC
8| ra | Rs.A | #n,A|Rs,B|Rs,Rd| #n,B | B,A |#n,Rd[#16,Rd] Rs,Rd [#16(B),Rd] A B Rs 7

2/61 2/7 }12/612/7]3/9)2/6]1/8]3/8]4/13]1 3/12 4/15 1/9 1/9 2/7 | 1/14 1/7

JL | ADC | ADC | ADC | ADC | ADC | ADC| ADC|JMPL| JMPL | JMPL POP | POP | POP | TRAP| RTS
9] ra | Rs.A | #n,A|Rs,B |Rs,Rd| #n,B| BA [#n,Rd| lab Rd lab(B) A 8 Rd 6

2/5 ) 2/7 | 2/6 | 2/7]3/9])2/6]1/8]3/8] 3/9 /8 3/10 1/9 1/9 2/7 | 1/14 1/9

JLE | SUB | SUB|SUB| SuUB|SUB|SUB| SUB| MOV | MOV MOV | DJNZ | DJNZ | DIJNZ | TRAP | RTI
A ra Rs.A | #n,A| Rs,B |Rs,Rd| #n,B | B,A {#n,Rd| labA | @Rs,A | lab(B),A | Ara B,ra | Rnra 5

2/5 1 2/7 {2/6]12/7}139)2/6]1/8]3/8]3/10] 2/9 3/12 2/10 | 2/10 | 3/8 { 1/14 | 1/12

JHS | SBB | SBB | SBB | SBB | SBB | SBB | SBB | MOV | MOV MOV |COMPLICOMPL{COMPL} TRAP | PUSH
B | ra | Rs.A }#nA|RsB|Rs.Rd}#nB ] BA |#nRd| Alab | A@Rd A,lab&B) A B Rn 12 ST

2/5 1 2/7 12/6 §2/7}139}2/6]1/8]3/8]3/10] 2/9 31 1/8 1/8 | 2/10 { 1/14 1/8

JNV | MPY | MPY | MPY | MPY | MPY | MPY | MPY| BR BR BR RR RR RR | TRAP | POP
[ ra Rs.A | #n,A] Rs,B |Rs,Rd} #n,B | B.A |#n,Rs| lab Rd lab(B) A B Rn 3 ST

2/5 | 2/46 {2/4512/46]3/4812/45]|1/47]3/47 3/9 /8 3/11 1/8 1/8 2/6 | 1/14 1/8

JGE | CMP | CMP|CMP | CMP|CMP|CMP|CMP| CMP | CMP CMP RRC | RRC | RRC | TRAP | LDSP
D | ra | Rs.A |#nA| RsB |RsRd|#nB| BA |#n,Rd| lab.A | @Rs,A | lab(B) A A B Rn 2

2/5 4 2/7 | 2/6 12/7 }3/9]2/6]1/8]3/8]3/11] 2/10 3/13 1/8 1/8 2/6 | 1/14 1/7

JG | DAC | DAC| DAC| DAC| DAC| DAC{ DAC| CALL } CALL CALL RL RL RL | TRAP | STSP
E ra Rs.A | #n, A ] Rs,B |Rs,Rd| #n,B | B,A |#n,Rd| lab @Rd lab(B) A B Rn 1

2/5 1 2/9 | 2/8 | 2/9 }3/11] 2/8 |1/10}3/10] 3/13 | 2/12 3/15 1/8 1/8 2/6 | 1/14 1/8

JLO| DSB | DSB | DSB | DSB | DSB | DSB | DSB |CALLR] CALLR | CALLR | RLC | RLC | RLC | TRAP| NOP
F | ra | Rs.A | #n,A| Rs,B|Rs,Rd| #n,B| B,A [#n,Rd| lab ?Rd lab(B) A B Rn 0

2/5 4 2/9 | 2/8 12/913/11] 2/8 |1/10]3/10{ 3/15 /14 3/17 1/8 1/8 2/6 | 1/14 1/7

0 1 2 3 4 5 6 7 8 9 A B C D E F
NOTE  ALL CONDITIONAL JUMPS (OPCODES 01-0F), BTJO, AND BTJZ

Cc-2

INSTRUCTIONS USE TWO ADDITIONAL CYCLES IF THE BRANCH IS TAKEN.
IXETB&!‘CE)&'\#‘J%BTJZ INSTRUCTIONS HAVE A RELATIVE ADDRESS AS THE
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Second byte of two-byte instructions (Fdxx):

E F
MOVW| DIV
8 n(Rn) | Rn.A
4/15 3/14-63
JMPL
9 n(Rn)

4/16
MOV
A n(Rn%,A

4/1
MOV
B |A.n(Rn)

4/16

[ (BRR)
n(Rn
4/16
CMP
D n(Rn)
4/18
CALL
E n(Rn)
4/20
CALLER

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

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.

D-1
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Table D-1. TMS370 Family Instruction/Opcode Set

GENERAL EXTENDED | Other
A | B ]RnJAB|BA|Rn|#n.|Rn.|#n,|Rn.|#n. | A | B, A [Pn| B [Pn]#n] Tt ] +]S8]|T »
A]J]A]|B]B|Rn}Rn|Rn|Rn|Pn|] A|Pn| B |Pn
ADC 69[19]29)39}]59149]79
ADD 68]18}28]|38]|5658}48{78
AND 63]13]23]33]53]43]73 83 93 A3
BR 8C|AC|SC| EC
BTJO 661626 ]|36]656|46| 76 86 A6 96
BTJZ 6717127137567 ]|47]77 87 A7 97
CALL 8E | 9E | AE| EE
CALLR 8F | 9F | AF | EF
CLR|B5| C5| D5
CLRC BO
CMP 6D|1D}2D|3D}|5D|4D| 7D 8D|AD| 9D | ED F3
CMPBIT 75,A5
COMPL|BB]CB|DB
DAC 6E|1E| 2E | 3E| 6E | 4E | 7E
DEC|B2| C2]|D2
DINT FO 00
DIV F4 F8
DJNZ | BA[CA| DA
DSB 6F | 1F ] 2F | 3F | 5F | 4F | 7F
EINT FO 0C
EINTH FO 04
EINTL FO 08
IDLE F6

INC} B3] C3]D3
INV|B4]C4a}D4

JBITO 77.A7
JBIT1 76,A6
JMP 00

JMPL 89| A9 {99 | E9
JC 03
JEQ/JZ 02
JG OE
JGE 0D
JHS 0B
JL 09
JLE 0A
JLO OF
JN 01
JNC 07
JNE/JNZ 06
JNV [o]o
JP 04
JPZ 05
JV 08
LDSP FD
1 Direct {(label) = (A)}
% Indexed {(label + gB;) = (A)}
8 Indirect {(Rn-1: Rn) = (A)}
T 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 D-1. TMS370 Family Instruction/Opcode Set (Concluded)

GENERAL EXTENDED | Other
A | B | Rn|AB|BA|Rn,|#n, [Rn|#n, |Rn|#n. ] A ]B | A [Pn]B [Pt ] t[F]8]T »
AlA]|BIBJRn|Rn}Rn|{Rn|Pn| A}jPn]| B ]Pn
LDST FO
MOV CO|62)12]22132}52}42|72|DOJD1|21|80]|51{91]F7|8BJAA]|SA|EA I
MOVW 88 | A8 | 98| E8
MPY 6Cj1C|2C]3C|56C|4C|7C
NOP - FF
OR 64[14124134[54])44]74 84 94 A4
POP| B9 | C9{DS FC
PUSH|B8| C8{ D8 FB

RL]BE| CE| DE
RLC| BF | CF| DF

RRC|BD|CD|DD

RTI FA
RTS F9
sBB 6B[1B| 28|38 (58| 4B| 7B

SBITO 1

SBIT1 T
SETC r8
STSP FE
suB 6A 1A | 2A| 3A[6A | 4A| 7A

SWAP|B7|C7|D7
TRAP -
TsT{BO| C6

XCHB | B6 | C6 | D6
XOR 6515 ] 253566 45] 75 85 95 Ab

t  Direct

t  Indexed

§ ' Indirect

T 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
opcaode instructions that do not qualify as an Offset Indirect
addressing mode.

" The MOV instruction also |ncludes the following options
and their opcodes: Rn,Pn {71}, Pn,Rn {A2}; A label(B) {AB};
An(SP) {F2}; An(Rn) {F4 EB}; Iabel A {8A}; n(SP),A {F1}

f The SBITO instruction consists of the following options
and their opcodes; Rname {73}; Pname {A3}

I The SBIT1 instruction consists of the following options
and their opcodes; Rname {74}; Pname {A4}

The TRAP instruction consists of 15 options using operands
0 through 15 with opcodes EF through EO respectively.
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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 that connect the A/D module to the external world;
includes ANO-7, Vgg3, and V¢es.

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

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

analog-to-digital (A/D) converter: The TMS370 A/D 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.

Capture register: 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-to-high or high-to-low.

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 8-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
made in which the on-chip program memory is not available to the processor; thus, the
processor must have external memory.

uP/uC 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
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which uses the EINT, EINTL or EINTH instructions to set the global interrupt Enable bits
in the status register.

non-maskable interrupt (NMI): 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
puises gated by the T1EVT 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 VRgf source to the analog input. As VRgf is increased, the
input voltage needed to give a certain conversion value changes; but all conversion values
keep the same relationship to VRgf.

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 SC! 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
aperation.

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

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

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

SPICLK pin: Serial Peripheral Interface Clock. If the SPI is in 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.

T2IC1/CR 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.

T2IC2/PWM 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 (WPOQ): 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 MC pin after the device has been Reset into one of its normal operating
modes.
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(ADPRI) 11-15
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(ADIN) 11-14
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12-19,12-30
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11-13

11-11

DATA7-DATAO bits 11-13
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ESPEN) 11-15
example program 11-8
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memory map 11-4
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overview 11-2
physical description 11-2
PORT E DATA AN 7-PORT E DATA AN O
bits 11-14
PORT E INPUT ENA 7-PORT E INPUT ENA
0 11-14
programming considerations 11-7
ratiometric conversion 11-5
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SAMPLE START bit 11-7
Sample Start bit (SAMPLE START)
sampling time 11-5
analog-to-digital converter 1-6
AND i
Logical AND Instruction 12-19, 12-32
applicable documents 1-8
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architecture overview 1-4
Array Program (AP) bit 6-4, 6-10, 6-11
assembly language 12-1
Assembly Language Instructions
ADC 12-19
ADD 12-19
AND 12-19
BR 12-19
BTJO 12-19
BTJZ 12-19
CALL 12-20
CALLR 12-20
CLR 12-20
CLRC 12-20
CMP 12-20
CMPBIT 12-20
CMPL 12-20
DAC 12-20
DEC 12-20
DINT 12-20, 12-46
DIV 12-21,12-47
DJNZ 12-21,12-48
DSB 12-21, 12-49
EINT 12-21,12-50
EINTH 12-21, 12-51
EINTL 12-21, 12-52
IDLE 4-4,4-5, 12-21
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INC 12-21,12-54
INCW 12-21,12-55
INV 12-21

J<ecnd> 12-61
JBITO 12-21, 12-57
JBIT1 12-21,12-58
JMP  12-21, 12-59
JMPL 12-22,12-60
LDSP 12-22,12-63 .
LDST 3-5,12-22,12-64
MOV 12-23,12-65
MOVW 12-23, 12-66
MPY 12-23,12-67
NOP 12-23

OR 12-23

POP 12-24,12-70
PUSH 12-24,12-71
RL 12-24,12-72
RLC 12-24,12-73
RR 12-24,12-74
RRC 12-24,12-75
RTI 5-2,12-24,12-76

RTS 12-24,12-77
SBB 12-24,12-78
SBITO 12-24,12-79
SBIT1 12-24,12-80

SETC 12-24,12-81

STSP 12-25,12-82

SUB 12-25, 12-83

SWAP 12-25

TRAP 12-85

TRAPn 12-25

TST 12-25,12-86

XCHB 12-25,12-87

XOR 12-25
Assembly Language Tools 14-2
asynchronous SCI  1-6

Automatic Wait State Disable (AUTOWAIT DIS-

ABLE) bit 4-8
automatic wait states 4-3
AUTOWAIT DISABLE bit 4-3

B

Branch Instruction 12-19, 12-33
BTJO
Bit Test and Jump If One
Instruction 12-19, 12-34
4

Bit Test and Jump If Zero

Instruction 12-19, 12-35
BUSY bit 6-4, 6-7, 6-10
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C (carry) bit 12-81
CALL

Call Instruction  12-20, 12-36
CALLR

Call Relative Instruction 12-37

CALLR Instruction  12-20
capture 7-3
Carry (C) bit 3-4,12-39
character sets

See Appendix B
Chip Select Eighth 1 (CSE) signal 4-13
Chip Select Eighth 2 (CSE2) signal 4-14
Chip Select Half 1 (CSH1) signal * 4-13
Chip Select Half 2 (CSH2) signal 4-13
Chip Select Half 3 (CSH3) signal 4-13
Chip Select Peripheral File (CSPF) 4-14
clear 1-8 :
Clock Output (CLKOUT) signal 4-14
CLR

Clear Instruction 12-20, 12-38
CLRC

Clear the Carry Bit Instruction 12-20,

12-39

CMQOS devices

See Section 2 and Section 4
CMP

Compare Instruction 12-20, 12-40
CMPBIT

Complement Bit Instruction 12-20, 12-42

CMPL

Two’s Complement Instruction 12-20
COLD START bit 4-8
compare instructions 12-40, 12-42, 12-43
compare register 7-15

compare register 7-15

interrupt flags 7-16

interrupts  7-16

T1C2 INT FLAG 7-15

T1EDGE INT FLAG 7-15

T1IPWM 7-15
COMPL

Two"”s Complement Instruction 12-43
condition flags (C, N, Z, V) 3-5
conditional jumps 12-61
counter clock source 7-24
CPU 1-5
CPU registers  3-3

D

DAC

Decimal Add with Carry Instruction 12-20,

12-44
data EEPROM 1-5, 3-11, 6-2
data EEPROM programming 6-5
data memory 1-4

DEC
Decrement Instruction 12-20, 12-45
DEECTL register 6-2, 6-4
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development support  14-1
ordering information 16-13

device comparison 2-2

digital 1/0 configuration 4-11

digital port control registers 4-11

digital ports set-up example 4-15

DINT
Disable Interrupts Instruction 12-20,
12-46
Direct Addressing modes 12-10
DtV

Divide Instruction 12-47
Integer Divide Instruction 12-21
DIV instruction 12-47
DJNZ
Decrement Register and Jump |f Not Zero
Instruction 12-48
Decrement Relative and Jump |f Not Zero
Instruction  12-21
DSB
Decimal Subtract with Borrow
Instruction 12-21, 12-49

E

edge detection, timer 1 7-13
compare register 7-14
counter reset 7-15
counter reset sources 7-14
general purpose counter 7-14
T1 EDGE DETENA 7-14
T1 OVRFL INT FLAG 7-14
T1CR OUT ENA 7-13
T1CR RST ENA 7-13
T1C1 INT FLAG 7-14
T1EDGE DET ENA 7-13
T1EDGE INT FLAG 7-13
T1EDGE POLARITY 7-13,7-14
TIPWM 7-14
EEPROM 1-5
EEPROM modules 6-1
EEPROM programming 6-6
EEPROM, data 3-11
EEPROM, program 3-12
EINT
Enable Interrupts Instruction 12-21, 12-50
EINTH
EINT High Priority Instruction 12-21
Enable High Level Interrupts
Instruction  12-51
EINTL
EINTL Low Priority Instruction 12-21
Enable Low Level Interrupts
Instruction 12-52
Execute (EXE) bit 6-4, 6-10
Extended Addressing Modes 12-10
External Data Strobe (EDS) signal 4-13
external interrupt control registers 5-5
external interrupt pins (INT1, INT2, INT3) 5-5
external interrupts 5-5

F

family devices summary 2-1

frame, peripheral file 3-9

function A expansion signals 3-17
function B expansion signals 3-18

G

General Addressing Modes 12-4
global interrupt enable bits (IE1 and 1E2) 5-2

H

halt mode 4-4, 4-6
HALT/STANDBY bit 4-5, 4-10
hardware interrupts 5-4

1/0 ports  1-5
IDLE
Idle Until Interrupt Instruction 12-21,
12-53
IDLE instruction 4-4, 4-5
idle modes 4-4
Immediate Addressing mode 12-7
Implied 12-4

INC

Increment Instruction 12-21, 12-54
INCW

Increment Word Instruction 12-21,12-55
Indexed Addressing modes 12-12
Indirect Addressing modes 12-14
INT DATA DIR bit 5-6
INT DATA OUT bit 5-6
INT ENABLE bit 5-5
INT FLAG bit 5-5
INT PIN DATA bit 5-5
INT POLARITY bit 5-5
INT PRIORITY bit 5-5
interrupt context switch 5-3
interrupt control registers 5-5
interrupt enable bits (IE1 and IE2) 5-2
interrupt priority levels 5-2
interrupt routines, nested 5-11
interrupt vector addresses 5-4
Interrupt 1 Control Register (INT1) 5-8
Interrupt 1 Enable (INT1 ENABLE) bit 5-8
Interrupt 1 Flag (INT1 FLAG) bit 5-8
Interrupt 1 Pin Data (INT1 PIN DATA) bit 5-8
Interrupt 1 Polarity (INT1 POLARITY) bit 5-8
Interrupt 1 priority (INT1 PRIORITY) bit 5-8
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Interrupt 1, Non-Maskable Interrupt (INT1
NMI)bit 4-9
Interrupt 2 Control Register (INT2) 5-9
Iinterrupt 2 Data Direction (INT2 DATA DIR)
bit 5-9
Interrupt 2 Data Out (INT2 DATA OUT) bit 5-9
Interrupt 2 Enable (INT2 ENABLE) bit 5-9
Interrupt 2 Flag (interrupt 2 Flag) 5-9
Interrupt 2 Pin Data (INT2 PIN DATA) 5-9
Interrupt 2 Polarity (INT2 POLARITY) bit 5-9
Interrupt 2 Priority (INT2 PRIORITY) 5-9
Interrupt 3 Control Register (INT3) 5-10
Interrupt 3 Data Direction (INT3 DATA DIR)
bit 5-10
Interrupt 3 Data Out (INT3 DATA OQUT)
bit 5-10
Interrupt 3 Enable (INT3 ENABLE) bit 5-10
Interrupt 3 Flag (INT3 FLAG) 5-10
Interrupt 3 Pin Data (INT3 PIN DATA) bit 5-10
Interrupt 3 Polarity (INT3 POLARITY) bit 5-10
Interrupt 3 priority, (INT3 PRIORITY) bit 5-10
interrupts 5-2
DINT instruction 12-46
EINT instruction 12-50
EINTH instruction 12-51
EINTL instruction 12-52
RTl instruction 12-76
interrupts, external 5-5
interrupts, hardware 5-4
INV

Invert Instruction 12-21, 12-56
isosynchronous SClI  1-6, 9-4, 9-5, 9-10

J

J<cnd>
Jump on Condition Instruction 12-61
JBITO
Conditional Jump Instruction 12-21
Jump If Bit = O Instruction 12-57
JBIT1
Condition Jump Instruction 12-21
Jump If Bit = 1 Instruction 12-58
JC 12-22
JG 12-22
JGE 12-22
JHS 12-22
JL 12-22
JLE 12-22
JLO 12-22
JMP
Jump Unconditional Instruction 12-21,
JMPL -
Jump Long Instruction 12-60
Jump Unconditional Instruction 12-22
JN  12-22
JNC 12-22
JNV  12-22
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JNZ 12-22

JP  12-22

JPZ 12-22

jump instructions 12-34, 12-35, 12-48, 12-57,
12-58, 12-59, 12-60, 12-6

JV 12-22

Jz 12-22

L

LDSP ’
Load Stack Pointer Instruction 12-22,

12-63
LDST .
Load Status Register Instruction 12-22,
12-64
LDST instruction 3-5
Level 1 Interrupt Enable (IE1) bit 3-4
level 1 interrupts  5-2
Level 2 Interrupt Enable (IE2) bit 3-4
level 2 interrupts  5-2 .

Linker 14-3
MC pin  3-13

mechanical data 16-5
MEMORY DISABLE bit 3-20, 4-8
memory expansion 3-16
memory maps 3-6, 3-22
memory mode summary 3-22
memory operating modes 3-13
microcomputer mode 4-16
microcomputer mode w/external
expansion 3-16
microcomputer single-chip mode 3-14
microprocessor mode 4-16
microprocessor mode w/internal program
memory 3-20
microprocessor mode w/o internal
memory 3-19
Microprocessor/Microcomputer Mode (uP/pC
MODE) bit 4-7
Mode Control Pin Data (MC PIN DATA) bit 4-7
Mode Control Pin Write Protect Override (MC
PIN WPO) status bit 4-7
MoV
Move Instruction 12-23, 12-65
move instructions 12-65, 12-66
Movw
Move Word Instruction 12-23, 12-66
MPY
Multiply Instruction 12-23, 12-67
multiple interrupt servicing 5-11
multiplication instructions 12-67
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N

Negative (N) bit 3-4
nested interrupt routines  5-11
non-maskable interrupt  5-5
NOP
No Operation Instruction 12-68
No-Operation Instruction 12-23

0

offset calculation 12-8

Offset Indirect Addressing modes 12-15
Opcode Fetch (OCF) signal 4-14
opcode map C-1

operating modes, memory 3-13

OR

Logical OR Instruction 12-23, 12-69
OSC FLT DISABLE bit 4-3
OSC FLT FLAG 4-3
OSC FLT RST ENA 4-3
OSC POWER bit 4-6
oscillator fault 4-3
Oscillator Fault Disable (OSC FLT DISABLE)
bit 4-9
Oscillator Fault Flag (OSC FLT FLAG) 4-7
Oscillator Fault Reset Enable (OSC FLT RST
ENA) 4-9
Oscillator Power (OSC POWER) bit 4-8
Overflow (V) bit 3-4
overview, architecture 1-4

P

packaging 16-5
PCH 3-5
PCL 3-5
Peripheral Addressing mode 12-6
peripheral file (PF) 3-9
peripheral file address map 3-9
Peripheral File Automatic Wait (PF AUTO WAIT)
bit 4-7
PF AUTO WAIT bit 4-3
pin descriptions, TMS370Cx10 2-6
pin descriptions, TMS370Cx50 2-8
Pins
A/D pins 11-5
ANO-AN7 11-5
INT1 5-5
INT2 5-5
INT3 5-5
MC 3-13
RESET 3-13, 5-12
SCICLK 9-8,9-9
SPISIMO  10-7
SPISOMI 10-7
T2iC1/CR 8-7, 8-
T21C2/PWM 8-7,

WAIT 4-3
POP
POP from Stack Instruction 12-24,12-70
port D 3-16
powerdown mode 4-4
Powerdown/ldle (PWRDWN/IDLE) bit 4-10
prescaler, timer 1 7-11
clock sources 7-11
PRIVILEGE DISABLE bit 4-2
privilege mode 4-2
Privilege Mode Disable (PRIVILEGE DISABLE)
bit 4-9
Program Counter (PC) 3-5, 5-2
Program Counter Relative Addressing
mode 12-8
program EEPROM 1-5, 3-12
Program EEPROM Control Register
(PEECTL) 3-12,6-10
program EEPROM module 6-9
Program EEPROM write protection 6-12
program memory 1-4, 3-11
program ROM 3-12
programmer 14-17
programming the data EEPROM 6-5
programming the program EEPROM  6-11
prototyping 16-2
Prototyping/Preproduction Devices 14-19
PUSH
Push on Stack Instruction 12-24, 12-71
PWRDWN/IDLE bit 4-5

R

ratiometric conversion 11-5
Read or Write operation (R/W) signal 4-14
reference documents 1-8
Register A,LB 12-86
Register Addressing mode 12-5
Register B 12-87
register file 1-4,1-5, 3-2
Register File (RF) 3-7
Registers
A/D control registers 11-10
ADCTL 11-1
ADDATA 11-13
ADENA 11-14
ADIN 11-14
ADPRI 11-15
ADSTAT 11-13
BAUD MSB, BAUD LSB 9-24
DEECTL 6-2, 6-4
external interrupt control 5-5
INT1 5-8
INT2 5-9
INT3 5-10
PC 3-5
PEECTL 3-12,6-10
RXBUF 9-28
RXCTL -26
SCCRO
SCCR1
SCCR2
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SCICCR 9-20

SCICTL 9-22

SCIPC1  9-29

SCIPC2 9-30

SCIPRI 9-31

SP 3-3

SPIBUF 10-7,10-14

SPICCR 10-7,10-11

SPICTL 10-13

SPIDAT 10-7,10-14

SPIPC1 10-15

SPIPC2 10-16

SPIPRI 10-17

ST 3-4

TXBUF 9-15, 9-28

TXCTL 9-25

TXSHF 9-15

TICTL1 7-24

T1CTL2 7-25

T1CTL3 7-27

T1CTL4 7-29

TIPC1 7-31

T1PC2 7-32

T1PRlI 7-33

T2CTL1 8-16

T2CTL2 8-17

T2CTL3 8-19

T2PC1 8-21

T2PC2 8-22

T2PRlI 8-23

WPR 6-2,6-3

WUT 9-15
register-to-register architecture 1-4
reset circuit, typical 5-14
RESET pin  3-13
reset sequence 5-13
reset sources 5-12
reset vectors 3-11
reset, control-bit states following 5-13
Return-From-interrupt (RTI) instruction 5-2
RL

Rotate Left Instruction 12-24, 12-72
RLC

Rotate Left Through Carry

Instruction 12-24, 12-73

ROM, program 3-12

rotate instructions 12-72, 12-73, 12-74, 12-75

RR
Rotate Right Instruction 12-24,12-74
RRC
Rotate Right Through Carry
Instruction 12-24, 12-75
RTI

Return From Interrupt Instruction 12-24,

12-76
RTS

Return From Sﬁbroutine Instruction 12-24,

12-77
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SBB
Subtract with Borrow Instruction 12-24,
12-78
SBITO
Set Bit to O Instruction 12-24, 12-79
SBIT1

Set Bit to 1 Instruction 12-24, 12-80
Serial Communications Interface (SCI) 1-6

address bit format 9-15

address bit mode 9-13, 9-15

ADDRESS/IDLE WUP bit 9-13

ASYNC/ISOSYNC bit 9-9

asynchronous format 9-9

asynchronous mode 9-5, 9-9

baud rates 9-8

baud select registers (BAUD MSB and
BAUD LSB) 9-24

block diagram 9-3

BRKDT flag 9-7

CLOCK bit 9-8,9-9

clock sources 9-8

communication control register
(SCICCR) 9-20

control register (SCICTL) 9-22

control registers  9-6, 9-19

data format  9-7

features 9-4

idle line format 9-14

idle line mode 9-13, 9-14

interrupts  9-7

isosynchronous format 9-10

isosynchronous mode 9-5, 9-10

memory map 9-6

multiprocessor communications 9-13

multiprocessor protocols 9-5

operation 9-7

operation modes 9-5

overview 9-2

physical description 9-2

port control register 1 (SCIPC1) 9-29

port control register 2 (SCIPC2) 9-30

priority control register (SCIPRI) 9-31

receiver data buffer register (RXBUF) 9-28

receiver interrupt control and status register
(RXCTL) '9-26

Receiver Wakeup Detect (RXWAKE) 9-26

RS-232-C example 9-17

RS-232-C multiprocessor example 9-18

RXRDY flag 9-7

SCI Break Detect Flag (BRKDT) 9-27

SCI Character Length Control Bits (SC!
CHARO-2) 9-20

SCI communication modes 9-9

SCI Communications Mode Control bit
(ASYNC/ISOSYNC) 9-20

SCI Framing Error Flag (FE) 9-26

SCI Internal Clock Enable (CLOCK) 9-22

SCI Multiprocessor Mode Control bit
(ADDRESS/IDLE WUP) 9-20

SCI Number of Stop Bits (STOP
BITS) 9-21

SCI Overrun Error Flag (OE) 9-26
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SCI Parity Enable bit (PARITY
ENABLE) 9-21

SCi Parity Error Flag (PE) 9-26

SCI Parity Odd/Even (EVEN/ODD
PARITY) 9-21

SCI Receive Enable (RXENA) 9-22

SCI Receiver Error Flag (RX ERROR) 9-27

SCI Receiver Interrupt Enable (SCI RX INT
ENA) 9-26

SCI Receiver Interrupt Priority (SCI RX PRI-
ORITY) 9-31

SCI Receiver Ready (RXRDY)

SCI RX PRIORITY bit 9-7

SCI Sleep (SLEEP) 9-22

9-27

SCI Software Reset (SCI SW RESET) 9-23
SCI Transmit Enable (TXENA) 9-22
SCI Transmitter Empty (TX EMPTY) 9-25

SCi Transmitter Interrupt Priority (SCI TX
PRIORITY) 9-31

SCI Transmitter Ready (TXRDY) 9-25

SCI Transmitter Ready Interrupt (SC! TX INT
ENA) 9-25

SCI Transmitter Wake-up (TXWAKE) 9-22

SCI TX PRIORITY bit 9-7

SCICLK Data Direction (SCICLK DATA
DIR) 9-29

SCICLK DATAIN 9-29

SCICLK DATA IN bit 9-8

SCICLK DATA OUT 9-29

SCICLK FUNCTION bit 9-8, 9-9, 9-29

SCIRXD Data Direction (SCIRXD DATA
DIR) 9-30

SCIRXD DATAIN 9-30

SCIRXD DATA OUT 9-30

SCIRXD FUNCTION 9-30

SCITXD Data Direction (SCITXD DATA
DIR) 9-30

SCITXD DATAIN 9-30

SCITXD DATA QUT 9-30

SCITXD FUNCTION 9-30

serial clock rates 9-8

SLEEP bit 9-13, 9-14

transmit data buffer register (TXBUF) 9-28

transmitter interrupt control and status reg-
ister (TXCTL) 9-25

TXRDY flag 9-7

TXWAKE bit 9-14, 9-15

WUT flag 9-14

Serial Peripheral Interface (SPI) 1-6

block diagram 10-3
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character length control bits
(CHARO-2) 10-11
CLOCK POLARITY bit 10-7
clock sources 10-7
Configuration Control register
(SPICCR) 10-11
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Emulator Suspend Enable (SPI
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Enable Network Master
(MASTER/SLAVE)
example 10-9
initialization 10-8

10-13

set
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Interrupt Priority Select (SPI
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interrupts  10-6
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memory map 10-4
operation 10-5
operation control register (SPICTL) 10-13
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slave mode 10-8
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FUNCTION) 10-15
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IN) 10-15

SPICLK Port Data Out (SPICLK DATA
OouT) 10-15
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DIR) 10-16

SPISIMO Pin Data In (SPISIMO DATA
IN) 10-16

SPISIMO Pin Data Out (SPISIMO DATA
ouT) 10-16

SPISIMO Pin Function Select (SPISIMO
FUNCTION) 10-16

SPISOMI Data Direction (SPISOMI DATA
DIR) 10-16

SPISOMI Pin Data In (SPISOMI DATA
IN) 10-16

SPISOMI Pin Data Out (SPISOMI DATA
ouT) 10-16

SPISOMI Pin Function Select (SPISOMI
FUNCTION) 10-16

TALK bit 10-8

1-8

SETC

Set Carry Instruction 12-24, 12-81

Signals
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SPI

- CSH1

CLKOUT 4-14
CSE1 3-16, 4-13
CSE2 3-16,4-14

4-13
CSH2 4-13
CSH3 4-13
CSPF 3-16, 4-14
EDS 3-17, 3-19, 3-20, 4-13
INT1 5-5
OCF 4-14
R/W 4-14
RESET 3-13
WAIT 4-14
WPO 3-12

1-6

stack 3-2,5-2
stack operations 12-70, 12-71, 12-82

Stack Pointer (SP)

3-3,12-63, 12-82

Stack Pointer Relative Addressing mode
standby mode 4-4, 4-5
Status and Control Bits

AD ESPEN 11-15

AD INPUT SELECTO-2 11-11
AD INT ENA 11-6, 11-13

AD INT FLAG 11-6,11-13

AD PRIORITY 11-6,11-15

AD READY 11-13
ADDRESS/IDLE WUP 9-13, 9-20
AP 6-4,6-10, 6-11
ASYNC/ISOSYNC 9-9, 9-20
AUTOWAIT DISABLE 4-3, 4-8
BRKDT 9-7, 9-27

BUSY 6-4,6-7,6-10

C 34

CHARO-2 10-11

CLOCK 9-8,9-9,9-22

CLOCK POLARITY 10-7,10-12
COLD START 4-8

CONVERT START 11-7,11-12
DATA7-DATAO0 11-13
EVEN/ODD PARITY 9-21

EXE 6-4,6-10

FE 9-26

HALT/STANDBY 4-5,4-10
IE1 & IE2 3-4,5-2,5-1

IE2 3-4

INT DATADIR 5-6
INT DATA OUT 5-6
INT ENABLE 5-5
INT FLAG 5-5

INT PIN DATA 5-5
INT POLARITY 5-5
INT PRIORITY 5-5
INT1 ENABLE 5-8
INT1 FLAG 5-8
INTt NMI 4.9

INT1 PIN DATA 5-8
INT1 POLARITY 5-8
INT1 PRIORITY 5-8
INT2 DATADIR 5-9
INT2 DATA OUT 5-9
INT2 ENABLE 5-9
INT2 FLAG 5-9
INT2 PIN DATA 5-9
INT2 POLARITY 5-9
INT2 PRIORITY 5-9
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12-9

INT3 DATA DIR 5-10

INT3 DATA OUT 5-10

INT3 ENABLE 5-10

INT3 FLAG 5-10

INT3 PIN DATA 5-10

INT3 POLARITY 5-10

INT3 PRIORITY 5-10
MASTER/SLAVE 10-7,10-13
MC PIN DATA 4-7

MC PIN WPO bit 4-7
MEMORY DISABLE 3-20, 4-8
uP/uC MODE 4-7

N 3-4

OE 9-26

OSC FLT DISABLE 4-3, 4-9
OSC FLT FLAG 4-3, 4-7
OSC FLT RST ENA 4-3,4-9
OSC POWER 4-6,4-8
PARITY ENABLE 9-21

PE 9-26

PF AUTO WAIT 4-3,4-7

PORT E DATA AN 7-PORT E DATA AN

0 11-14

PORT E INPUT ENA 7-PORT E INPUT ENA

0 11-14
POWERDOWN/IDLE 8-13
PRIVILEGE DISABLE 4-2, 4-9
PWRDWN/IDLE 4-5, 4-10
RECEIVER OVERRUN 10-13
REF VOLT SELECT0-2 11-11
RX ERROR 9-27
RXENA 9-22
RXRDY 9-7, 9-27
RXWAKE 9-26
SAMPLE START 11-7,11-12
SC!i CHARO-2 9-20
SCI Emulator Suspend Enable (SCI
ESPEN) 9-31
SCI ESPEN 9-31
SCI RX INT ENA 9-26
SC! RX PRIORITY 9-7, 9-31
SCI SW RESET 9-23
SCITX INT ENA 9-25
SC! TX PRIORITY 9-7, 9-31
SCICLK DATA DIR 9-29
SCICLK DATAIN 9-8,9-29
SCICLK DATA OUT 9-29
SCICLK FUNCTION 9-8, 9-9, 9-29
SCIRXD DATA DIR 9-30
SCIRXD DATAIN 9-30
SCIRXD DATA OUT 9-30
SCIRXD FUNCTION 9-30
SCITXD DATADIR 9-30
SCITXD DATAIN 9-30
SCITXD DATA OUT 9-30
SCITXD FUNCTION 9-30
SLEEP 9-13, 9-14, 9-22
SP! BIT RATEO-2 10-12
SPI BIT RATE2-0 10-7
SPI ESPEN 10-17
SPI INT ENA 10-6, 10-8, 10-13
SPIINT FLAG 10-7,10-8, 10-13
SPI PRIORITY 10-6,10-17
SPlI RECEIVER OVERRUN 10-7
SPi SW RESET 10-8, 10-12
SPICLK DATA DIR 10-15
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SPICLK DATAIN 10-15
SPICLK DATA OUT 10-15
SPICLK FUNCTION 10-15
SPISIMO DATA DIR 10-16
SPISIMO DATAIN 10-16
SPISIMO DATA OUT 10-16
SPISIMO FUNCTION 10-16
SPISOMI DATA DIR  10-16
SPISOMI DATAIN 10-16
SPISOM| DATA OUT 10-16
SPISOMI FUNCTION 10-16
STOP BITS 9-21

TALK 10-8, 10-13

TX EMPTY 9-25

TXENA 9-22

TXRDY 9-7,9-25

TXWAKE 9-14, 9-15, 9-22
T1 INPUT SELECT 0-2 7-24
T1 MODE. 7-30

T1 OVRFL INT ENA 7-25
T1 OVRFL INT FLAG 7-25
T1 PRIORITY 7-33

T1 SW RESET 7-25

T1CR OUT ENA 7-30

T1CR RST ENA 7-29

T1C1 INT ENA  7-27

T1C1 INT FLAG 7-27

T1C1 OUT ENA 7-30

T1C1 RSTENA 7-30

T1C2 INT ENA 7-27

T1C2 INT FLAG 7-28

T1C2 OUT ENA 7-30
T1EDGE DET ENA 7-29
T1EDGE INT ENA  7-27
T1EDGE INT FLAG 7-28
T1EDGE POLARITY 7-8,7-29
T1EVT DATADIR 7-31
T1EVT DATAIN 7-31
T1EVT DATA OUT 7-31
T1EVT FUNCTION 7-31
T11C/CR DATADIR 7-32
T1IC/CR DATAIN 7-32
T11C/CR DATA OUT 7-32
T1IC/CR FUNCTION 7-32
T1PWM DATA DIR 7-32
TIPWM DATAIN 7-32
T1PWM DATA OUT 7-32
T1PWM FUNCTION 7-32
T2 INPUT SELECT 0,1 8-16
T2 INPUT SELECT 0-1 8-8
T2 MODE 8-20

T2 OVRFL INT ENA 8-16
T2 OVRFL INT FLAG 8-9, 8-16
T2 PRIORITY 8-23

T2 SW RESET 8-10, 8-16
T2C1 INT ENA  8-17

T2C1 INT FLAG 8-10, 8-17
T2C1 OUT ENA  8-20

T2C1 RST ENA 8-20

T2C2 INT ENA  8-17

T2C2 INT FLAG 8-11,8-18
T2C2 OUT ENA 8-20
T2EDGE1 DET ENA 8-9, 8-12, 8-19
T2EDGE?T INT ENA 8-17
T2EDGE1 INT FLAG 8-9, 8-12, 8-18
T2EDGE1 INTERRUPT FLAG 8-9

T2EDGE1 OUT ENA 8-9, 8-20
T2EDGE1 POLARITY 8-9, 8-19
T2EDGE1 RST ENA 8-9, 8-19
T2EDGE2 DET ENA 8-19
T2EDGE2 INT ENA 8-17
T2EDGE2 INT FLAG 8-9, 8-11,8-18
T2EDGE2 POLARITY 8-20
T2EVT DATA DIR 8-21

T2EVT DATAIN 8-21

T2EVT DATA OUT 8-21
T2EVT FUNCTION 8-21
T2IC1/CR DATA DIR 8-22
T2IC1/CR DATAIN 8-22
T2IC1/CR DATA OQUT 8-22
T2IC1/CR FUNCTION 8-22
T2IC2/PWM DATA DIR 8-22
T2I1C2/PWM DATA IN 8-22
T21C2/PWM DATA OUT 8-22
T21C2/PWM FUNCTION 8-22
T20VRFL INT ENA 8-9

vV 3-4

WD INPUT SELECT 0-2 7-24
WD OVRFL INT ENA 7-25
WD OVRFL INT FLAG 7-25
WD OVRFL RST ENA 7-26
WD OVRFL TAP SEL  7-24

WUT 9-14
WIW0 6-4,6-10
Z 3-4

Status Register (ST) 3-4, 5-2, 12-64
STSP

Store Stack Pointer Instruction 12-25,
12-82
sSuB
Subtract Instruction 12-25, 12-83
sub2routine instructions 12-36, 12-37, 12-77,
12-85
subtraction instructions 12-45, 12-49, 12-78,
12-79, 12-80, 12-83
SWAP
Swap Nibbles Instruction 12-25, 12-84
symbols, used in this manual 1-8
system configuration 4-2
System Control and Configuration Register 0
(SCCRO) 4-2,4-7
System Control and Configuration Register 1
(SCCR1) 4-2,4-8
System Control and Configuration Register 2
(SCCR2) 4-2,4-9
system control registers 4-7
system interface example 4-17

T

TI EEPROM Programmer 14-17
Timer1 1-6,7-2
capture 7-6
clock prescaler 7-11
compare 7-6
control registers  7-5
counter duration 7-12
counter resolution  7-12
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dual compare mode 7-9
edge detection 7-13
external clock input  7-11
general purpose timer 7-7
interrupts  7-3

operating modes 7-6, 7-7
pulse accumulation 7-12
reset sources 7-8

T1EVT 7-3
T1IC/CR 7-3
TIPWM 7-3

watchdog counter memory map 7-5
watchdog counter overflow rates  7-12
Timer 1 Compare 1 Interrupt Enable bit (T1C1 INT
ENA) 7-27
Timer 1 Compare 1 Interrupt Flag (T1C1 INT
FLAG) 7-27
Timer 1 Compare 1 Reset Enable bit (T1C1 RST
ENA) 7-30
Timer 1 Compare 2 Interrupt Enable bit (T1C2 INT
ENA) 7-27
Timer 1 Compare 2 Interrupt Flag bit (T1C2 INT
FLAG) 7-28
Timer 1 Counter Control Register 1
(T1ICTLY) 7-24
Timer 1 Counter Contro! Register 2
(T1CTL2) 7-25
Timer 1 Counter Control Register 3
(T1CTL3) 7-27
Timer 1 Counter Control Register 4
(T1ICTL4) 7-29°
Timer 1 Edge Detect Enable bit (T1EDGE DET
ENA) 7-29
Timer 1 Edge Interrupt Enable bit (TTEDGE INT
ENA) 7-27
Timer 1 Edge Interrupt Flag bit (T1IEDGE INT
FLAG) 7-28
Timer 1 Edge Polarity bit (T1EDGE
POLARITY) 7-29
Timer 1 Event-Pin Data Direction bit (T1EVT
DATA DIR) 7-31
Timer 1 External Edge Output Enable bit (T1CR
OUT ENA) 7-30
Timer 1 External Reset Enable bit (T1CR RST
ENA) 7-29
Timer 1 Input Select bits (T1 INPUT SELECT
0-2) 7-24
Timer 1 Interrupt Priority Contro! Register
(T1PRI) 7-33
Timer 1 Interrupt Priority Select bit (T1 PRIOR-
ITY) 7-33
Timer 1 Mode Select bit (T1 MODE) 7-30
Timer 1 Output-Compare Output Enable 1 bit
(T1C1 OUT ENA) 7-30
Timer 1 Output-Compare Output Enable 2 bit
(T1C2 QUT ENA) 7-30
Timer 1 Overflow Interrupt Enable bit (T1 OVRFL
INT ENA) 7-25
Timer 1 Overflow Interrupt Flag (T1 OVRFL INT
FLAG) 7-25 .
Timer 1 Port Control Register 1 (T1PCt) 7-31
Timer 1 Port Control Register 2 (T1PC2) 7-32
Timer 1 Software Reset bit (T1 SW
RESET) 7-25
Timer2 1-6
block diagram 8-2
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capture register 8-10

capture/compare register 8-11

clearing interrupt flags 8-13

clock sources 8-8

compare register 8-10

control register 1 (T2CTL1) 8-16

control register 2 (T2CTL2) 8-17

control register 3 (T2CTL3) 8-19

control registers 8-4, 8-13

dual capture mode 8-4, 8-7

dual compare mode 8-3, 8-5

edge detection in dual capture mode 8-9

edge detection in dual compare mode 8-9

event counter mode 8-8

features 8-3

1/0 pin functions 8-12

1/0 pins 8-2

interrupt priority register 2 (T2PRI) 8-23

interrupts  8-12

maximum counter duration 8-8

memory map 8-4

operating modes 8-3, 8-5

port control register 1 (T2PC1) 8-21

port control register 2 (T2PC2) 8-22

power-down modes 8-13

POWERDOWN/IDLE bit 8-13

pulse accumuiator mode 8-8

Timer 2 Compare 1 Interrupt Enable (T2C1
INT ENA) 8-17

Timer 2 Edge 1 Detect Enable (T2EDGE1
DET ENA) 8-19

Timer 2 Edge 1 Detect Output Enable
(T2EDGE1 OUT ENA) 8-20

Timer 2 Edge 1 Detect Reset Enable
(T2EDGE1 RST ENA) 8-19

Timer 2 Edge 1 Polarity Select (T2EDGE1
POLARITY) 8-19

Timer 2 Edge 2 Interrupt Flag (T2EDGE2 INT
FLAG) 8-18

Timer 2 Edge 2 Polarity Select (T2EDGE2
POLARITY) 8-20

Timer 2 Event Pin Data Direction (T2EVT
DATA DIR) 8-21

Timer 2 Event Pin Data In (T2EVT DATA
IN) 8-21

Timer 2 Event Pin Data Qut (T2EVT DATA
ouT) 8-21

Timer 2 Event Pin Function Select (T2EVT
FUNCTION) 8-21

Timer 2 External Edge 1 Interrupt (T2EDGE1
INT ENA) 8-17

Timer 2 External Edge 1 Interrupt (T2EDGE1
INT FLAG) 8-18

Timer 2 External Edge 2 Detect Enable
(T2EDGE2 DET ENA) 8-19

Timer 2 External Edge 2 Interrupt Enable
(T2EDGE2 INT ENA) 8-17

Timer 2 1C1/CR Data Direction (T21C1/CR
DATA DIR) 8-22

Timer 2 IC1/CR Data In (T2IC1/CR DATA
IN) 8-22

Timer 2 IC1/CR Data Out (T21C1/CR DATA
OuUT) 8-22

Timer 2 1C1/CR Function Select (T2IC1/CR
FUNCTION) 8-22
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Timer 2 |C2/PWM Data Direction
(T2IC2/PWM DATA DIR) 8-22

Timer 2 IC2/PWM Data In (T2/C2/PWM
DATA IN) 8-22

Timer 2 1IC2/PWM Data Out (T2I1C2/PWM
DATA OUT) 8-22

Timer 2 1C2/PWM Function (T2I1C2/PWM
FUNCTION) 8-22

Timer 2 Input Select bits (T2 INPUT SELECT
0,1) 8-16

Timer 2 Interrupt Priority Select (T2 PRIOR-
ITY) 8-23

Timer 2 Mode Select (T2 MODE) 8-20

Timer 2 OQutput Compare 1 Enable (T2C1
OUT ENA) 8-20

Timer 2 Output Compare 1 Interrupt (T2C1
INT FLAG) 8-17

Timer 2 Output Compare 1 Reset (T2C1 RST -

ENA) 8-20
Timer 2 Output Compare 2 Enable (T2C2
OUT ENA) 8-20
Timer 2 Output Compare 2 Interrupt Enable
(T2C2 INT ENA) 8-17
Timer 2 Output Compare 2 Interrupt Flag
(T2C2 INT FLAG) 8-18
Timer 2 Overflow Interrupt Enable (T2
OVRFL INT ENA) 8-16
Timer 2 Overflow Interrupt Flag (T2 OVRFL
INT FLAG) 8-16
Timer 2 Software Reset bit (T2 SW
RESET) 8-16
T2 OVRFL INT FLAG bit 8-9
T2 SW RESET bit 8-10
T2C1 INT FLAG bit 8-10
T2C2 INT FLAG bit 8-11
T2EDGE1T DET ENA bit 8-12
T2EDGE1 INT FLAG bit 8-12
T2EDGE2 INT FLAG bit 8-11
T2EDGE2 POLARITY bit 8-9
T2IC1/CR pin 8-12
T21C2/PWM pin 8-10
T20VRFL INT ENA bit 8-9
16-bit resettable up counter 8-9
timer 2 module 8-1
timer, watchdog 1-6
TMS370 devices 15-2
TMS370 family devices summary 2-1
TMS370 family features 1-3
TMS370Cx10 features 2-3
TMS370Cx50 features 2-4
TRAP
Trap to Subroutine Instruction 12-85
TRAP n
Trap to Subroutine Instruction 12-25
trap vectors 3-11
TST
Test Instruction 12-25
Test, Set Flags from Register
Instruction 12-86
T1EVT Pin Data In bit (T1EVT DATA IN) 7-31
T1EVT Pin Data Out bit (T1EVT DATA
ouT) 7-31
T1EVT Pin Function Select bit (T1EVT FUNC-
TION) 7-31
T11C/CR Pin Data Direction bit (T1IC/CR DATA
DIR) 7-32

T11C/CR Pin Data In bit (T11C/CR DATA
IN) 7-32

T11C/CR Pin Data Out bit (T11C/CR DATA
ouT) 7-32

T11C/CR Pin Function Select bit (T1IC/CR
FUNCTION) 7-32

T1PMW Function Select bit (T1PWM FUNC-
TION) 7-32

T1PWM Data Direction bit (T1PWM DATA
DIR) 7-32

T1PWM Pin Data In 1 bit (T1IPWM DATA
IN) 7-32

T1PWM Pin Data Out bit (TIPWM DATA
ouT) 7-32

\"/

vector addresses, interrupts  5-4

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
INT FLAG) 7-25
Watchdog Overflow Reset Enable bit (WD OVRFL
RST ENA) 7-26
Watchdog Overflow Tap Select bit (WD OVRFL
TAP SEL) 7-24
Watchdog Timer 1-6, 7-17
control registers  7-22
counter 7-17
halt  7-21
initialization example 7-19
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 7-18
standby 7-21
watchdog mode 7-17
WD OVRFL INT FLAG 7-18
WD OVRFL RST ENA 7-17,7-18,7-19
WD OVRFL TAP SEL  7-17, 7-20
WDRST 7-18
WPR (register) 6-2
Write Protect Override (WPO) 3-12
write protecting Program EEPROM  6-12
write protection override (WPQO) mode 6-2
Write Protection Register (WPR) 6-3
write-protection bits  6-3
Write1/WriteO (W1WQ0) bit 6-4, 6-10
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X Y4

XCHB Zero (2) bit 3-4
Exchange with Register B
Instruction 12-25, 12-87

XDS 1-2,14-6
ordering information 16-13 1
XDS System 14-6
XOR
Exclusive Or Instruction 12-25, 12-88 16-bit register access 7-22, 8-14

Index-12






*

Texas
INSTRUMENTS

Printed in U.S.A. SPNSO01.
March 1988 :



