
• Additional Member of TMS7000 Family 
- TMS70C42 Prototyplng Device 
- Low-Volume Production Support Option 
- Register-to Register Architecture 
- TMS7000 Instruction Set Compatible 
- Eight Powerful Addressing Formats 

• CMOS Technology 
- Low Power Modes 

• 8K-Byte On-Chip EPROM with Programming 
Procedure Compatible with TMS27C64 

• Operating Range 
- Voltage (VCC) 3V - 6V 
- Frequency 0.5 MHz to 6.0 MHz 
- Temperature - 40°C to 85 °C 

• Flexible Memory Configurations 
- 256-8yte On-Chip RAM Register File 
- Memory-Mapped Ports 
- Memory Expansion to 64K Bytes 

• 32 CMOS Compatible 1/0 Pins 
- 24 Bidirectional Pins 
- 8 Output Pins 

• Three On-Chip Timers: 
- Two Cascadable 16-Bit Timers with 5-Blt 

Prescale and 16-Bit Capture Latch 
- ('-.~ 8-Blt Timer with 2-Bit Pre scale 
- Internal Interrupt with Timer Reload 

• On-Chip Serial Port 
- Flexible Data Protocols 
- Internal or External Baud Rate Generator 
- Asynchronous. Isoynchronous. and Serial 

1/0 Modes 
- Two Multiprocessor Communication 

Formats 

• Flexible Interrupt Handling 
- External Interrupts Programmable for 

Edge or Edgellevel Triggering and 
Rising or Falling Edge Detection 

- Priority Servicing of Simultaneous 
Interrupts 

- Global and Individual Interrupt Masking 

• Development Support 
- Low Cost Evaluation Module 
- Full Feature Development System 
- Assemblerlllnker Cross Support for Popular 

Hosts 
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TMS77C82 
8·BIT CMOS EPROM MICROCOMPUTER 

description 

The TMS77C82 is an EPROM version of the 8-bit TMS70C42 microcomputer. The TMS77C82 contains 
8K bytes of on-chip EPROM and is completely software and pin compatible with the TMS70C42. Other 
features include 256 bytes of on-chip RAM. a flexible serial port (UARTI. three timers. programmable sense 
interrupts. eight addressing formats. and the same advanced register-to-register architecture that allows 
direct register arithmetic and logical operations without requiring the use of an accumulator (e.g .• ADD 
R37, R228; add register 37 to register 228 and store the resuJt in register 228). 

The TMS77C82 is ideal for low-power applications. and for designs where program constraints are likely 
to change periodically. The CMOS fabrication. coupled with high-performance CPU and internal peripherals. 
allows flexible system designs in industrial. automotive. computer. and telecommunications applications. 
Other uses of this device include prototyping capabilities for the TMS70C42 and a low-volume alternative 
to masked ROM parts. 

The 1 6-bit timers, with their associated 5-bit prescale. 16-bit capture latch. and timer outputs. simplify 
AID conversions. pulse width measurements and other time-critical application designs. For real-time 
applications where accuracy over long periods is essential. the Timer 1 output may be cascaded into the 
Timer 2 input to effectively form one 42-bit timer. 

The unique serial port can operate in anyone of three modes: Asynchronous. Isosynchronous. or Serial 
I/O. Additional features of the serial port include a selectable protocol (data bits. parity. and stop bits!. 
internal or external baud rate generation. and error detection flags. Direct networking for processor-to
processor communications is also supported through two multiprocessor protocols. 

There are six prioritized interrupt levels on the TMS77C82. level 0 is the non-maskable reset. level 2 is 
associated with Timer 1, level 4 is associated with the serial port (receive. transmit. and Timer 3). and 
level 5 is generated by Timer 2. levels 1 and 3 are external interrupts with programmable edge/edge and 
level triggering. and rising/falling sense detection. All interrupts are routed through a user-defined vector 
to the appropriate service routine; therefore. each service routine can be located anywhere in the TMS77C82 
address space. There is a global interrupt enable bit in the status register, as well as individual interrupt 
enable bits for interrupts 1 through 5. 

The TMS77C82 can be programmed like any Texas Instruments TMS27C64 on a wide variety of PROM 
progammers with the aid of an adapter socket (see pages 40 and 41 for schematics). Contact your PROM 
programmer manufacturer or local TI field sales office for programming support. The TMS77C82 also 
contains an EPROM integrity feature called the R bit, which may be used to disable external access to 
the EPROM. Once the R bit has been programmed. the contents of the EPROM cannot be modified and 
only 1 s can be read externally from the EPROM. The only way to modify the R bit protection is to completely 
erase the contents of the EPROM. 

When power consumption is critical. the TMS77C82 can idle selectable sections of the microcomputer 
(e.g., Timer 1, Timer 2. or UARTI and use power only where needed. Also, the entire processor can be 
halted while retaining the 256 bytes of internal RAM. 

The TMS77C82 instruction set is identical to that of all TMS7000 family members, allowing easy transition 
between members. 

TEXAS ~ 
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functional block diagram 

TMS77C82 
8 BIT CMOS EPROM MICROCOMPUTER 

~---------------------------------------~ 
mET I SET 
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TMS77C82 
8·BIT CMOS EPROM MICROCOMPUTER 

pin descriptions 

PIN NO. 
SIGNAL 

lCC DIP 

AO ILSb) 7 6 

A1 8 7 

A2 9 8 

A3 10 9 
A4/SClK 11 10 

A5/RXD 18 16 

A6/EC2 16 15 

A7/EC1 12 11 

80fT20UT 3 3 

81fT10UT 4 4 

82 5 5 

83fTXD 41 37 

84/AlATCH 42 38 

85/R/W 1 1 

86/rnABIT 43 39 

87/ClKOUT 2 2 

CO 31 28 

C1 32 29 

C2 33 30 

C3 34 31 

C4 35 32 

C5 36 33 

C6 37 34 

C7 38 35 

DO 30 27 

D1 29 26 

02 27 24 

D3 26 23 

04 25 22 

05 24 21 

06 22 20 

07 21 19 

TNT 1 14 13 

JFlf3 13 12 

~ 15 14 

MC 40 36 

XT Al2/CLKIN 19 17 

XTAl1 20 18 

VCC 28 25 

VSS 23 40 

39 

44 

OPERA TION MODES EPROM MODE 

110 

110 
110 
110 
1/0 
110 
110 
I/O 

110 

0 

0 

0 

0 

0 

0 

0 

0 

I/O 

110 
110 

110 

I/O 

110 

110 
110 

I/O 

I/O 

110 
110 
110 

110 
110 

110 

I 

I 

I 

I 

I 

0 

DESCRIPTION SIGNAL 1/0 DESCRIPTION 

AO-A7 are general·purpose bidirectionel pins. A7 I A3-A 7, A 12 are address 

A6 I lines. 

A5 I 

A4 I 

Data IIO/Serial pon clock A3 I 

Data 1I0/Serial pon receiver A12 I 

Data 1I0fTimar 2 event counter PGM I Program 

Data 1I0fTimer 1 event counter ~ I Output enable 

80·83 are outputs. 84-87 are outputs in Single· Chip mode and memory interface pins in 

all other modes. 80 and 81 are outputs for Timer 2 and Timer 1. 

Data output/Serial pon transmitter 

Data output/Memory Interface address latch Itrobe 

Data output/Memory read/write lignal 

Data output/Memory interface enable strobe 

Data outputllnternal clock out 

Pon C is a bidirectional data pon. In 

Microprocessor, Peripheral-Expansion, and 

Full-Expansion modes, Pon C is a multiplexed 

low address and data bus. 

Pon 0 is a bidirectional data pon. In 

Microprocessor and Full-Expansion modes, 

it is the high address bus. 

Highest priority maskable external interrupt 

lowest priority maskable external interrupt 

Reset 

Mode control pin, VCC for Microprocessor 

mode 

Crystal input for control 01 internal oscillator 

Crystal output for control 01 internal oscillator 

Supply voltage (positive) 

Ground relerence 

TEXAS lj} 
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01 110 

02 110 
03 110 

04 I/O 

05 110 
06 110 

07 110 

as 110 

AS I 

A9 I 

A 11 I 

A10 I 

l I 

AO I 

A1 I 

A2 I 

GND 

Vpp 

GNO 

VCC 
GND 

a 1-08 are bidirectional 

data lines. 

AO·A2 and 

A8·A11 are 

address lines. 

Chip enable 

VSS for EPROM mode 

Program enable 

12.5 V to program 

10 V to verify) 

VSS lor EPROM mode 

Supply voltage 16 V) 

Ground ralerence 



architecture 

memory modes 

TMS77C82 
8 BIT CMOS EPROM MICROCOMPUTER 

The TMS77C82 has four different operating modes, allowing the optimization of the on-chip versus off
chip memory for each application. These modes are Single-Chip, Peripheral Expansion, Full Expansion, and 
Microprocessor. The tables below show the pin conditions that must be met for each mode, the number 
of 110 pins, and the amount of external address space available in each of the different modes. To enter 
the EPROM mode, the RESET and XT AL2 pins must be held low. 

OPERATION MODES EPROM EPROM 

MODE SELECT SINGLE· PERIPHERAL FULL PROGRAMMING VERIFY 
MICROPROCESSOR 

CHIP EXPANSION EXPANSION 

110 CONTROL I 81T 7 0 0 I 
REGISTER I 81T 6 0 I 0 
MODE CONTROL PIN VSS VSS VSS 

RrmPIN VCC Vee Vee 
XTAL2 PIN N/A N/A N/A 

X - Don't cere 

N/A - Not appliceble 

SINGLE·CHIP 
PERIPHERAL 

EXPANSION 

I/O Pins: 

Bidirectionel 24 16 

Output only 8 4 

Expension Bus: 

Address only lines 0 0 

Multiplexed Address/Dete lines 0 8 

Control lines 0 4 

Memory Spece: 

RAM 256 256 

EPROM' 8192 8192 
Internel Peripherel File 28 25 

Externel Peripherel File 0 231 

Externel Memory 0 0 

tThe first elx bytes of masked ROM ere reserved for TI internel use. 

TEXAS ~ 
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MODE MODE 

X X X 

X X x 
Vee Vpp Vss 

Vee Vss Vss 
N/A Vss Vss 

FULL 
MICROPROCESSOR 

EXPANSION 

8 8 

4 4 

8 8 

B 8 

4 4 

25(; 256 

8192 0 

23 23 

233 233 

56832 65024 

5 
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TMS77C82 
8·BIT CMOS EPROM MICROCOMPUTER 

memory map 

>0000 

>0100 

>011C 

>0200 

> EOOO 

>FFFF 

PERIPHERAL FULL 
MICROPROCESSOR SINGLE-CHIP 

EXPANSION EXPANSION 

REGISTER FILE 

ON-CHIP PERIPHERALS (TIMERS, INTERRUPTS, I/O PORTS, SERIAL PORTI 

PERIPHERAL EXPANSION 

NOT 

AVAILABLE 

ON-CHIP PROGRAM EPROM, BK BYTES 

SINGLE-CHIP 
PERIPHERAL FULL 

EXPANSION EXPANSION 

TEXAS ~ 
INSTRUMENTS 

MEMORY 

EXPANSION 

MICROPROCESSOR 



peripheral memory map 

REGISTER ADDRESS NAME 

PO >0100 IOCNTO 

PI >0101 IOCNT2 

P2 >0102 IOCNTl 

P3 >0103 -
P4 >0104 APORT 

P5 >0105 AooR 

P6 >0106 SPORT 

P7 >0107 -
P8 >0108 CPORT 

P9 >0109 CooR 

Pl0 >010A oPORT 

Pl1 >010B DOOR 

P12 >010C TlMSDATA 

P13 >010D TILSDATA 

P14 >010E Tl CTL 1 

P15 >010F TICTLO 

P16 >0110 T2MSDATA 

P17 >0111 T2LSDATA 

P18 >0112 T2CTL 1 

P19 >0113 T2CTLO 

P20 >0114 SMODE 

P21 >0115 scno 
P22 >0116 SSTAT 

P23 >0117 T3DATA 

P24 >0118 sen 1 

P25 >0119 RXBUF 

P26 >011A TXBUF 

P27 >OIIB -
P28·P255 >011C->0IFF -

NOTE 

3 

3 

1 

1 

1 

2 

2 

3 

3 

3 
3 
3 

3 

3 
3 

3 

TMS77C82 
8 BIT CMOS EPROM MICROCOMPUTER 

FUNCTION 

Interrupts 1. 2. and 3. expansion mode control 

Polarity and edge/level control for INTl and INT3 

Interrupts 4 and 5 

Reserved 

A port data value 

A port direction register 

B port data value 

Reserved 

C port data value 

C port direction register 

o port data value 

o port direction register 

Timer 1 MSB reload register/MSB readout latch 

Timer 1 LSB reload register/LSB decrementer value 

Timer 1 control register I/MSB readout latch 

Timer I control register O/LSB capture latch value 

Timer 2 MSB reload register/MSB readout latch 

Timer 2 LSB reload register/LSB decrementer value 

Timer 2 control register l/MSB readout latch 

Timer 2 control register O/LSB capture latch value 

Serial port mode control register 

Serial port control register 0 

Serial port status register 

Timer 3 reload register/decrementer value 

Serial port control register 1 

Receiver buffer 

Transmitter buffer 

Reserved 

Peripheral expansion 

NOTES: I. P8. P9. and the most significant nibble 01 P6 become off·chip in Peripheral Expansion. Full Expansion. and Microprocessor modes 
2. PIO and PI I become oll·chip in Full Expansion and Microprocessor modes. All other addresses between PO and P27 inclusive 

remain on-chip in all expansion modes. 
3. Exercisll caution when using logical instructionale.g .• ANDP. ORP. XORP) on these registers because 01 the different read/write 

functions. 

Interrupt priorities 

The TMS77C82 has five interrupt levels plus RESET. These levels are defined as follows: 

Level 0: 
Level 1 (lNT 1): 

level 2 (lNT2): 
level 3 (lNT3): 

level 4 (lNT4): 
Level 5 (lNT5): 

RESET (highest priority) 
External. user-defined. software programmable control over edge/level triggering and 
polarity 
Timer 1 
External. user-defined. software programmable contol over edge/triggering and 
polarity 
Serial port TX ready. RX full. or Timer 3 
Timer 2 

TEXAS -II} 
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TMS77C82 
8·BIT CMOS EPROM MICROCOMPUTER 

device Initialization 

Interrupt level 0 (RESETI cannot be masked and will be recogniied immediately. even in the middle of 
an instruction. To execute the level 0 interrupt. the RESET pin must be held low for a minimum of 1.25 
internal clock cycles (tc(CII to guarantee recognition by the device. During assertion of the RESET pin. 
the following conditions for the indicated locations occur. 

Pf LOCATIONS LOCATION RESET RESULT 

P5. P9. P11 Dltl Oirection Registers Set to all Os (ports are Inputs) 

P4. PB. P10 Port A. C. 0 Output Data Flip Flops Not affected 

P6 Port B Output Data Flip Flops Set to all 1s 

PO. P1 IOCNTO. IOCNT2 Set to all Os (Bits 7. 6, 3, 2,0, and IOCNT2 are indeterminate) 

P2 

P21 

P22 

P24 

P14 

P1B 

NOTE: INT1FLG·INT3FLG are cleared 

IOCNT1 Bits 3, 2, 0 let to 0 

Bits 7, 6, 5, 4, 1 not affected 

NOTE: INT4FLG is not cleared 

NOTE: INT5FLG is cleared 

SClLO Bits 7, 2, 1, 0 let to 0 

Bit 6 let to 1 

Bits 5, 4, 3 not affected 

SSTAT Bits 6, 1 let to 0 

Bits 2, 0 let to 1 

Bits 7, 5,4, 3 not affected 

SCTl1 Bits 6, 5, 4, 3, 2 set to 0 

Bits 7, 1, 0 not affected 

T1ClL1 Bit 6 set to 0 

All others not affected 

T2CTL1 Bits 7, 6 set to 0 

All others not affected 

CPU REGISTERS RESET RESULT 

Status Register Cleared 

Stack Pointer Loaded with >01 

Program Counter Old MSB, LSB loaded into Register A and B 

PC loaded with reset vect." 

1/0 control register. 

The I/O control registers are located in the Peripheral File and are responsible for memory mode definition 
and intarrupt control. In the following figures, each bit in the I/O control registers is defined. 

The INTn FLAG values are independent of the INTn ENABLE values. Writing a 1 to the INTn ENABLE will 
not clear the INTn FLAG. Writing a 1 to the INTn CLEAR bit will clear the corresponding INTn FLAG. but 
writing a 0 to the INTn CLEAR bit has no effect on the bit. 

TEXAS ~ 
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IOCNTO 
PF number = PO 
Addr ... = >0100 

7 6 

READ 
MEMORY MEMORY 

MODE 0 

Re .. t Velue. 0 

MEMORY MEMORY 
WRITE 

MODE' MODE 0 

7 6 

y 
00 ~ Single-Chip 
01 '"' Peripheral 

Expen.lon 
10 = Full 

Expansion 
1 1 ., Und.fin.d 

5 

INTJ 

CLEAR 

5 

o EO INT 3 Inactive 
1 EO INT J Pending 

TMS77C82 
8 BIT CMOS EPROM MICROCOMPUTER 

o = INT2 Inactive r ' = INT2 Pending 
o EO INT, Inactive r' ~ INT 1 Pending 

4 3 2 , 0 

INTJ INT2 INT2 INT1 INT1 
ENABLE FLAG ENABLE 

0 0 

INTJ 

ENABLE 

4 3 2 , 0 

L L L o = INT 1 Disllbled 
, = INT' Enabled 

o = No Effect 
, EO Cleer INf 1 Flag 

o =' INT2 Disabled 
, = INT 2 Enabled 

o =' No Effect 
1 =' Cleer INT2 Flag 

o .. INf 3 Disabled 
1 '" MJ Enabled 

o =' No Effect 
, =' CI.ar INfJ Flag 

FIGURE 1. 1/0 CONTROL REGISTER 0 (I0CNTOI 

IOCNT' 
PF numb.r .. P2 
Addr ..... >0102 

READ 

R ••• t Valu •• 

WRITE 

7 6 

o o 

x X 

7 6 

X - No Effect 

r~ : :~~: ~:a:~:~: 
o = INT4 Inactive r' = INT4 Pending 

5 4 3 2 

o o INT5 INT5 
FLAG ENABLE 

o 

INT5 INT5 
X X CLEAR ENABLE 

6 4 3 2 

INT4 
FLAG 

INT4 

CLEAR 

o 
INT4 

ENABLE 

INT4 
ENABLE 

o 

o - N. 'If", J L L Lo E INT4 Disabled 
1 '" INT 4 Enabled 

o =' No Effect 
, '" CI.ar INT 4 Flag 

o .. INT5 Disabled 
1 '" Clear INT5 Flag , ,., INT5 Enebl.d 

FIGURE 2. I/O CONTROL REGISTER 1 (I0CNT11 
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TMS77C82 
8·BIT CMOS EPROM MICROCOMPUTER 

o : Active low/Falling Edge 
IOCNT2 
PF number .. P 1 
Address: >0101 

1 c Active High/Rising Edge l 
o : Edge and Level Sensitive 
1 : Edge Only Sensitive t 

7 6 5 4 3 2 o 
READ OR 

WRITE x INT3 
POLARITY 

INT1 INT1 
x x x EDGE POLARITY 

R .. et Value. 

x .. Indeterminate L L 0 = Active Low/Falling Edge 
1 = Activa High/Rising Edge 

o .. Edge and Laval Sensitlva 
1 = Edga Only Sansitive 

o 

NOTE 4: When changing the sense of iN"f1 or iNi'3. the interrupt will become active (set the FLAG bit and interrupt the CPU if enabled I 
If the level present at the interrupt pin corresponds with the new sense selected. Also. the corresponding capture latch will be loaded. 

FIGURE 3. 1/0 CONTROL REGISTER 2 1I0CNT21 

programmable tlmerlevent counter 

The TMS77C82 features three on-chip timers with individual start/stop control bits. Timer 1 (shown in 
Figure 4) and Timer 2 (shown in Figure 7) consist of a 16-bit readable decrementer with a 16-bit reload 
register, a 16-bit capture latch, and as-bit prescaler with a 5-bit reload register. Timer 3 consists of an 
8-bit readable decrementer with an 8-bit reload register and a 2-bit prescaler with a 2-bit reload register. 
Timer 3 can be used as a general-purpose timer or as a baud rate generator for the serial port. 

most significant byte readout latch 

This latch is shared between the most significant byte (MSB) of the decrementer and the MSB of the capture 
latch. it allows the complete 16-bit value of the decrementer or the capture latch to be sampled at one 
moment. The least significant byte (LSB) must be read first, which causes the MSB to be simultaneously 
loaded into the readout latch. 

There is only one readout latch for each timer, but the same latch can be read from two addresses for 
easier programming (see the diagrams for Timer 1 and Timer 21. 

Timer 1 MSB readout latch can be read from both P12 (>010CI and P14 (>010E). Similarly, Timer 2 
MSB readout latch can be read from both P16 (>01101 and P18 (>0112). 

Reading the LSB of the decrementer or capture latch will always update the contents of the readout latch. 
In order to correctly read the entire 16-bit value of the decrementer or capture latch, the LSB must be 
read first, which will load the MSB readout latch. The MSB readout latch must be read and stored before 
reading the LSB of either the decrementer or capture latch. 

The order of 16-bit read operations should be: 

Timer 1: 
Decrementer: P13 then P12, or P13 then P14 
Capture latch: P15 then P12, or P15 then P14 

Timer 2: 
Decrementer: P17 then P16, or P17 then P18 
Capture latch: P19 then P16, or P19 then P18 

TEXAS -I!I 
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TMS77C82 
8 BIT CMOS EPROM MICROCOMPUTER 

timer 1 schematic diagram 

A schematic diagram of Timer 1 is shown below. For clarity the details of the clock source selection and 
the power reduction mechanism are covered in Figure 6, Timer 1 Control Registers. 

~ O~ 
1 

~ ~C> 
0 A7 

PRESCALER 

~ ~ r 
RELOAD REGISTER 1 I 

I I I 0 
I 
I 5·BIT I I 
I PRESCALER T1ClLO.7 I - +4 -lose 

P131 
I ISTARTI I 

----".. 8 --------- I 

~ - H<> t UNDERFLOW 
T1ClLO.6 

8-81T LSB ISOURCEI 
RELOAD REGISTER 

I 
~ 8/ ..../- P1S I 

8·81T LSB / -1- 8·81T LSB 
I 

,.. 

l!2!J ~C> 
DECREMENTER I CAPTURE LATCH .. 

~- IN'f3 8-BIT MSB 

~ 
UNDERFLOW 

RELOAD REGISTER I I 
I 

INTERNAL BUS I 8·BIT MSB 8/ ),0.- 8·81T MSB 

~ I DECREMENTER / CAPTURE LATCH 
I 
I RELOAD PULSE 

~ I 
I 

-SET INT2 FLAG. IOCNTO.3 
READ LSB OF .J L READ lSB OF 

DECREMENTER CAPTURE LATCH 

_TOGGLE B1 1F T10UT 
IS SELECTED. T1CTL1.6 = , P12 

MSB READOUT 
or 

LATCH 
- CASCADE OUT TO TIMER 2 

P14 

FIGURE 4. TIMER 1 SCHEMATIC DIAGRAM 
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TMS77C82 
8·BIT CMOS EPROM MICROCOMPUTER 

timer 1 control registers 

READ 

WRITE 

READ 

WRITE 

Re .. t Values 

READ 

WRITE 

T1MSDATA >010C TllSDATA >0100 

7 6 5 4 

P12 

3 2 1 0 7 6 5 

P13 

4 3 2 1 0 

MSB READOUT LATCH LSB DECREMENTER VALUE 

MSB RELOAD REGISTER LSB RELOAD REGISTER 

x "' Indetermina .. 

FIGURE 5. TIMER 1 DATA REGISTERS 

T1CTL 1 P14 >010E 

7 6 5 4 3 2 o 

MSB READOUT LATCH 

T10UT 
X 
~ X X X X X X 

0 

~ 0 = Data re ister bit B 1 g 
= T10UT; toggles B1 when T1 decrements through 0 

T1CTLO P15 >010F 

7 6 5 4 3 2 o 

LSB CAPTURE LATCH 

ST ART SOURCE T1 HALT PRESCALER RELOAD REGISTER 

X = Indeterminate 

o = Timer 1 remains active during IDLE 
1 = Timer 1 will halt during IDLE 

o - Internal clock lource fosc/4 
1 .. Eaternal clock lource from A7/EC1 

o - Stop timer. hold currant count value. 
and clear INT2 FLAG 

1 ., Reloads pre,caler and decrementer 
and begin decrementing 

FIGURE 6. TIMER 1 CONTROL REGISTERS 
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TMS77C82 
8 BIT CMOS EPROM MICROCOMPUTER 

timer 2 schematic diagram 

A schematic diagram of Timer 2 is shown below. For clarity the details of the clock source selection and 
the power reduction mechanism are covered in Figure 9, Timer 2 Control Registers. 

T2CTlO.1 

(START! --I _----A6 

~ P19J 5 O~ ~O 
~ PRESCALER ~ 1 ;o~ n. ,1 0 

T2CTl1.1 -- I __ ... I 5·BIT ICASCADE) I 

RELOAO REGISTER I, I ~I 

I PRESCALER T2CTlO.6 -- _..J L...- ... 4 I--fosc 
.. P171 L________ (SOURCE) 

__ -V'/ r--B.BIT LSB k .L UNDERFLOW CASCADE OUTPUT 

RELOAD REGISTER' OF TIMER 1 
I ~ ____________________ ~~r P111 

~B.BITLSB 
DECREMENTER 

B / ./-Q---<~_p_19...J1 

.. P16 J 
i·BIT MSB 

RELOAD REGISTER 

INTERNAL BUS 

~I 
I 
I 
I 
I 
I 

, I B·BIT LSB 
I CAPTURE LATCH 

UNDERFLOW L-Jm1 

a·BIT MSB 
DECREMENTER 

8 , 
I 

.k '0--
8·81T MSB 

CAPTURE LATCH 

I RELOAD PULSE 

~I~D-~~~~------------~ 
I" 

READ LSB OF J L READ LSB OF 
-SET INTS FLAG. lOCNT1.3 DECREMENTER CAPTURE LATCH 

---TOGGLE BO IF T20UT P16 
or 
P1B 

MSB READOUT I--------------Jo". 
IS SELECTED. T2CTL 1.6 = 1 LATCH / 

INTERNAL BUS 

FIGURE 7. TIMER 2 SCHEMATIC DIAGRAM 
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TMS77C82 
8·BIT CMOS EPROM MICROCOMPUTER 

timer 2 control registers 

READ 

WRITE 

Reset Velues 

READ 

WRITE 

Reset Velues 

READ 

WRITE 

7 

T2MSDATA 

654 

P16 >0110 

3 2 

MSB READOUT LATCH 

MSB RELOAD REGISTER 

T2LSDATA PH >0111 

o 7 6 5 4 3 2 

LSB DECREMENTER VALUE 

(SB RELOAD REGISTER 

x = Indetermlnete 

FIGURE 8. TIMER 2 DATA REGISTERS 

T2cn1 P1B >0112 

7 6 5 4 3 2 

MSB READOUT LATCH 

CASCADE T20UT 

---- - X X X X X 
0 0 

'-- 0 = Olle registe, bit BO 
1 = T20UT; toggles BO when T2 decrements through 0 

-0 = c lock d te e rmin ed by SOURCE bit 
= Clock source is Timer 1 reloed signel 

T2cno P19 >0113 

7 6 5 4 3 2 

LSB CAPTURE LATCH 

START SOURCE T2HAL T PRESCALER RELOAD REGISTER 

o 

o 

X 

o 

X Indeterminete 

o = T2 remeins ective during IDLE 
1 = T 2 will helt during IDLE 

o • Internel clock source 'osc/4 
1 = Ellternel clock source from A6/EC2 

o Stop Timer 2. hold current velue. lind cleer INT5 FLAG 
.. Reloed prescele lind decrementer end begin decrementing 

FIGURE 9. TIMER 2 CONTROL REGISTERS 
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timer 1 and timer 2 clock source 

T1cno 

BIT 6 

ISOURCE) 

0 

1 

T2cno 

BIT 6 

ISOURCE) 

0 

1 

X 

TMS77C82 
8 BIT CMOS EPROM MICROCOMPUTER 

TIMER 1 CLOCK SOURCES 

CLOCK 
MODE 

SOURCE 

fosc/4 RTC (Real Time Clock) 

A 7. External EC (Event Counter) 

TIMER 2 CLOCK SOURCES 

T2Cn 1 
CLOCK 

BIT 7 MODE 

(CASCAOE) 
SOURCE 

0 fosc/4 RTC 

0 A6. External EC 

1 Reload Signal of Timer 1 CASCADE 

Bit 7 of timer control registers T1 CTlO and T2CTLO is the ST ART bit for Timer 1 and Timer 2. respectively. 
When a 0 is written to the START bit. the timer chain is disabled and frozen at the current count value. 
and Timer l's INT2 FLAG or Timer 2's INTS FLAG is set to O. When a 1 is written to the START bit. 
regardless of whether it was a 0 or a 1 before, the prescaler and counter decrementers are loaded with 
the corresponding latch values, and the Timer/Event Counter operation begins. 

When the prescaler and counter decrement through zero together. an interrupt flag is set and the prescaler 
and counter decrementers are immediately and automatically reloaded with the corresponding values from 
the reload registers, and counting continues. The interrupts generated by the timers are INT2 for 
Timer 1 and INT5 for Timer 2. 

Timers 1 and 2 each have a 16-bit capture latch which "captures" the current value of the counter whenever 
the appropriate input capture signal is generated. The capture latch values for Timer 1 and Timer 2 are 
loaded on the active edges of INT3 and INT 1, repsectively, whether or not the interrupts are enabled. 80th 
capture latches are disabled during the IDLE instruction when their corresponding timer HALT bits are 1. 

event counter (EC) 

When Timer 1 or Timer 2 is in the EC mode, pins A 7 and A6 are the decrementer clock sources for 
Timer 1 and Timer 2, respectively. The maximum clock frequency on A7 or A6 in the EC mode must not 
be greater than fosc/4. The minimum pulse width must not be less than 1.2S machine cycles ItcIC)l. Each 
positive pulse transition decrements the count chain. 

timer output function 

A timer output function exists on both Timer 1 and Timer 2 that allows the 81 and 80 outputs. respectively. 
to be toggled every time the timer decrements through zero. This function is enabled by the T 1 OUT bit 
and T20UT bit (bit 6) in timer control registers Tl cn 1 and T2Cn 1. 

When operating in the timer output mode, the 80 and/or 81 output cannot be changed by writing to the 
B port data register. Writing to the respective timer's START bit will reload and start the timer. but will 
not toggle the output. The output will toggle only when the timer decrements through zero. The timer 
output feature is independent of INT2 and INTS and, therefore, will operate with INT2 and INTS enabled 
or disabled. Also, if the timer is active during the IDLE instruction, the timer output feature will continue 
to operate. 

TEXAS ~ 
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TMS77C82 
8·BIT CMOS EPROM MICROCOMPUTER 

Whenever the T20UT or T1 OUT bit is returned to 0, BO or B 1 will become an output-only pin, like B2. 
The value in the BO or B 1 data register will be the last value output by the timer output function, so that 
BO or B 1 will not change as the T20UT or T1 OUT bit is returned to O. 

Whenever a read of BPORT is performed, the values on the BO pin and B1 pin will always be returned, 
so the current timer output values can be read by reading BPORT. 

The T1 OUT and T20UT bits are set to 0 by RESET, so the timer output function will not be enabled unless 
the user sets the T1 OUT or T20UT bit to 1. 

The Timer 2 output (T20UT) cannot be used if Timer 1 and Timer 2 are cascaded together (CASCADE 
bit of T2CTL 1 set to 1). 

TEXAS ~ 
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•• rlal port 

TMS77C82 
8 BIT CMOS EPROM MICROCOMPUTER 

The TMS77C82 contains a serial port which greatly enhances its'I/O and communciation capability. The 
serial port can operate in several modes which permit the TMS77C82 to interface with Universal 
Asynchronous Receiver/Transmitter (UARTI peripheral devices, as well as several microcomputers (e.g., 
TMS77C82, TMS70C42, TMS7042, TMS7742, 6801., 8051 I. The serial port consists of a receiver (RXI, 
transmitter (TXI, and baud rate generator (Timer 3, T31. It is controlled and accessed through the following 
registers in the Peripheral File: 

REGISTER ADDRESS NAME TYPE FUNCTION 

P20 >0114 SMODE RIW Serial Port Mode 

P21 >0116 SClLO RIW Serial Port Control 0 

P22 >0116 SSTAT READ Serial Port Status 

P23 >0117 T3DATA RIW Timer 3 Data 

P24 >0118 SC1L1 R/W Serial Port Control 1 

P26 >0119 RXBUF READ Receiver Buffer 

P26 >011A TXBUF WRITE Transmission Buffer 

For detailed register bit descriptions, refer to the TMS7000 Family Data Manual, part number SN0001 B. 

CPU 

't 
SMODE 

~ 

SClLO 

I 
SSTAT 

T3DATA TIMER , 1/ 

A4/SClK 

I'" / 3 

SC1L1 INT4 
, 

~SClK 
RXBUF V RXSHF RX 

, ~INT4 
A5/RXD 

~SClK .. 
TXSHF TXBUF TX 

I L_ INT4 -
B3fTXD 

NOTE 5: The INT4 sources are effectively wire-ORed together to generate only one INT4 input. The SClK sources are wired together to 
generate only one SClK input. 

FIGURE 10. SERIAL PORT FUNCTIONAL BLOCKS 
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TMS77C82 
8·BIT CMOS EPROM MICROCOMPUTER 

SMODE 
Pf number - P20 
Addr ... - >0114 

7 

READ STOP 

WRITE STOP 
-

R ••• t Valu.. X 

6 

CMODE 

CMODE 
~ 

X 

5 

PEVEN 

PEVEN -x 

4 

PEN 

PEN 
f---

X 

3 

CHAR1 

CHAR1 -
X 

I 

2 

CHARO 

CHARO 
~ 

X 

00 - 5 blts/cher 
01 - 6 blts/cher 
10 - 7 blts/cher 
'1 - 8 blt./cher 

~ 0 - Perlt., dlsebled 
, - Parity anebled 

'- 0 - Odd parity 
, - Even parity 

- 0 - Seriel I/O mode 
1 - Communlcltion mode 

... 0 - One .top bit 
1 - Two .top bits 

FIGURE 11. SERIAL PORT MODE (SMODEI 

, 0 

ASYNC MULTI 

ASYNC MULTI 
- r.l X 

prot!coIS: 
role 0- Moto. 

, - Intel 

'- o - Isosynch ronous 
commun Icetlon 

, - Asynchr onous 
commun Icetlon 

SMODE is the RX/TX control register that describes the character format and type of communication mode. 
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SClLO 
PF number - P21 
Addre .. - >011 & 

READ 

WRITE 

7 

SPH 

SPH -
Ae.et Value. 0 

~ 

... 

TMS77C82 
8 BIT CMOS EPROM MICROCOMPUTER 

6 & 4 3 

UR 0 0 0 

UR X ER X 
~ 

~ 
~ 

~ 1 X 

o - No re .. t of flags 
, - Re.et error flegs 

IWrlte modal 

... o - Serial port eneble 
, - Re.et .erlal port 

-o Sertal port and Timer 3 
fully ectlve durtng IDLE 

, - Serlel port end Timer 3 
fully helted during IDLE 

2 

RXEN 

RXEN 
t-

0 

... 

, o 

SClKEN TXEN 

SCLKEN TXEN 
f0o- t-

0 0 

~ ~ 

o - Trensml tter 
disabled 

1 - Trensml tter 
enabled 

- 0 - A4 I. gen eral 
10 
LK 

purpose I 
, - A41. SC 

o Receiver disabled . -
AS I, general 
purpose 110 

, - Receiver eneblad; 
AS I, RX Input 

FIGURE 12. SERIAL PORT CONTROL REGISTER 0 (SCnO) 

seTLO is RXITX control register used to control the serial port functions such as TX and RX enable. clearing 
of error flags, and software enable. 
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TMS77C82 
8·BIT CMOS EPROM MICROCOMPUTER 

SSTAT 
PF number = P22 
Address = >0116 

7 

READ IADD -
Reset Value. X 

6 

BRKDT -0 

5 4 3 2 0 

FE OE PE TXE RXRDY TXRDY - - - .~ - -X X X 1 0 1 

- 0 = TXBUF full 
1 = TXBUF ready 

for character 

- 0 = RXBUF empty 
1 = RXBUF ready 

with new 
cherecte 

~ 0 = Transmitter written to 
1 = Transmitter empty 

I-- 0 = No parity error. If PEN 1 
1 ~ Parit y error. If PEN· 1 

'--- 0 = No overrun error 
1 = Overrun error 

- 0 = No fremlng error 
1 = Freming error 

'-- 0 = No break 
1 = Break detected 

'-- Intel Address/Data bit. 
o = Last address/data bit received was O. or Intel mode not selected 
1 = Last address/data bit received was 1 

FIGURE 13. SERIAL PORT STATUS (SST A T) 

SST AT is the read-only register used to report the status of the serial port. Bit 7 (lADDI stores the value 
of the last address/data bit received when using the Intel multiprocessor mode. 

T3DATA 
PF number - P23 
Addre •• - >0117 

7 II 6 4 3 2 1 o 
READ CURRENT TIMER VALUE 

~----------------------------------------------~ WRITE TIMER RELOAD REGISTER ITRRI 
~----------------~~~~~~------------~ 

FIGURE 14. TIMER 3 DATA REGISTER (T3DATA) 
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SCTL1 
PF number - P24 
Addre •• - >0118 

7 

READ TlRUN 

WRITE T3RUN 
~ 

Re.et V8lue. 0 

8 & 4 

CLK SLEEP WU 

CLK WU 

TMS77C82 
8 BIT CMOS EPROM MICROCOMPUTER 

3 2 1 o 

T3FLG TlENS PREll 1 I PRE3(0) 

PRE3(0) 

-
SLEEP 
~ -

T3FLG 
~ 

T3ENS 
t-

PREll 1 I 
~ -o o o o O X X 

I 
2-blt prescele relo.d 
reg liter for Timer 3 

.... 0 - DI.eble T3 Interrupt 
to •• t INT4 FlG 

, - (neble T3 Interrupt 
to .et INT4 FLG 

- WRITE: 0 - Cle., T3FlG 
, - Set TlFlG 

READ: 0 - T3FlG we. loft were cle.,ed 
, - Timer 3 Decremented 

through 0 or T3FlG 
was .oftware .et 

'- Controls TX multlproce .. or communication 

... Control. RX multlprocellor communication 

- 0 - Extemal SClK from pin A6/SClK 
1 - Intemal SCLK from Timer 3 

'- 0 - 0 - T1mer remain •• topped. decrementer contlnuoully reloaded from reload regliter 
1 - 1 - Timer It .... to decrement hom reload regi.ter value 
1 - 0 - nmer 3 .top. decrementing. decrement., continuously reloaded from reloed register 
1 - 1 - No effect on Timer 3. decramenter continue I to decrement from current value 

FIGURE 15. SERIAL PORT CONTROL REGISTER ISCTl1) 

For 8 description of the individual timer bits in sen 1, see the Timer 3 section of this document. 
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TMS77C82 
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RXBUF 
PF number - P25 
Addre.. - > 0 119 

READ 

TXBUF 
PF number - P26 
Addre •• - >01 1A 

7 

o 
o 
o. 

7 

8 

o 
o. 

Ii 4 3 2 , o 

RECEIVER DATA 

o ... 41------- Ii date bit. -------4.,~ 

6 dete bits --------... ~ 

7 dete bits 

FIGURE 16. RECEIVER BUFFER (RXBUFI 

8 Ii 4 3 2 , o 

WRITE IL-__________ TRA __ N_S_M_ITT_ER_D_A_TA __________ ---' 

x 
X 

X4 

X - Ignored 

X X. X ... 41------- 5 dete bit. ------....... 

6 dete blt.·--------.. ~~ 

7 dete bits ~ 

FIGURE 17. TRANSMITTER BUFFER (TXBUFI 

serial port clock sources 

The serial port can be clocked by Timer 3 or an external baud rate generator. The source of the serial clock 
(SCLK) is determined by the CLK bit (SCTL1 bit 6) and the SCLKEN bit (SCTLO bit 1). 

SCLKEN CLK Serial Port Clock Operation 

1 o 

o 1 

o o 

A4 is forced to output mode, independent of the data direction register (P5). 
Timer 3 provides the clock for the Serial Port which is output as SCLK on A4. 

A4 is forced to input mode, independent of the data direction register (P5). An external 
signal applied to A4 provides the baud rate clock for the Serial Port. 

A4 is available for general·purpose 110. The clock for the serial port is provided by 
Timer 3 but is not output on any pin. 

A4 is selected as general-purpose I/O with its direction register controlling the direction 
of A4. The serial port clock is taken from the A4 pin, so the clock can be provided 
by an external signal if the pin is in input mode (the same as the SCLKEN = 1, 
CLK = 0 option above), or by software if the pin is in output mode by writing to the 
A4 data register. 

If SCLKEN is changed from 1 to 0, A4 will have the direction selected by the A port direction register. 

In any of these modes. reading from A4 will return the value present at the pin. SCLKEN and CLK are 
both set to 0 by RESET. The A4 direction register is also set to 0 (input) by RESET. 

TEXAS -Ij} 
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timer 3 

TMS77C82 
8 BIT CMOS EPROM MICROCOMPUTER 

Timer 3 can be used as a general-purpose timer or as the clock generator for the serial port. Timer 3 is 
accessed through T3DAT A and SCTL 1. The Timer 3 clock source is an internal signal with the frequency 
equal to fosc/4. Timer 3 consists of a 2-bit rescaler and an 8-bit counter. These are automatically reloaded 
from a 2-bit and an 8-bit reload register, respectively, whenever a register decrements through zero. 

Timer 3 is continuously reloaded with the prescaler and decrementer reload register values while the T3RUN 
bit is O. Timer 3 differs from Timer 1 and Timer 2 in that Timer 3 cannot be held at the value it contained 
when the T3RUN bit goes to O. The timer begins decrementing when the T3RUN bit is changed from 0 
to 1. The T3RUN bit Is Initialized to 0 by reset. 

Each time the timer decrements through zero, the Timer 3 flag is set to 1 end the INT 4 FLAG is set to 
1 if T3ENB (SCTL 1 bit 2) is 1. Timer 3 and its flags are not affected by the serial port software reset (URI. 
Therefore, Timer 3 can be used independent of the serial port. 

When using Timer 3 as the serial port clock source, the reload pulse (timer decremented through zerol 
output of Timer 3 goes to the serial port via a divide-by-two circuit, producing an equal mark-space ratio 
Internal SCLK (see Timer 3 block diagram). The baud rate generated by Timer 3 is user-programmable and 
Is determined by the value of the 2-bit prescaler and the 8-bit timer reload registers. 

The equations for determining the output baud rates for both the asynchronous and isosynchronous modes 
are: 

fosc 
Asynchronous Baud Rate = ----------

64(PRR + 1 HTRR + 1 ) 

fosc 
Iso synchronous Baud Rate = ---------

8(PRR + 1 HTRR + 1 ) 

where: fosc = frequency of the crystal or external system clock 
TRR = Timer 3 decrementer reload register (P23) 
PRR = Timer 3 prescale reload register (P24) 

SCLK 
=-8-

= SCLK 

SCLK = Serial clock either input or output from the SCLK pin 

The baud rate for the serial I/O mode is determined with the same equation used to determine the 
Isosynchronous baud rate. 
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TMS77C82 
8·BIT CMOS EPROM MICROCOMPUTER 

P24 2 
._----" ... -..J 

PRESCALER 
..-___ o_~ 'osc 

l"'r-D RELOAO REGISTER 

8 

I 
I 
I 
I 
I 

r--~-..J-~ I 
I 

SClll.7 
ITlRUNI 

2·BIT 
PRESCALER L ______ _ 

UNDERFLOW SCllO.l 8·BIT 
RELOAD REGISTER ISCLKEN)--' 0 

SCTll.6 I 

8·BIT 
DEC REM ENTER 

RELOAD PULSE 

INTERNAL BUS 

SET TlFLG. SCTl1.l 

1 
0- SET INT4 FLAG (lOCNT1.1) 

--u--__... 
I 0 
I 

SCTl1.2--J 
IT3ENBI 

+2 

ICLK) , 
'0 
L - SERIAL PORT 

FIGURE 18. TIMER 3 SCHEMATIC DIAGRAM 

aerial port Initialization and reset 

After a system reset, the UR bit in SeTlO will be set to 1 and the serial port will be held in its reset condition. 
The serial port registers are then set in the order shown below. A serial port reset can be performed by 
writing a 1 to the UR bit (SeTlO bit 6) or by writing data to the SMODE register at any time. Whenever 
a write to the SMODE register is performed, the UR bit is set to 1 andfthe serial port will be reset. The 
data written to SMODE will become the new SMODE register contents. 

SERIAL PORT INITIALIZATION 

SET B3 DATA = 1 
WRITE TO SMODE 
WRITE TO seTLO (SET BIT 6 TO 0) 
WRITE TO seTL 1 

The BPORT pin 3 must be set to 1 to transmit. 

TEXAS l.!} 
INSTRUMENTS 



TMS77C82 
8 BIT CMOS EPROM MICROCOMPUTER 

UARl re.et by .oftwere 

Setting the UR bit (SCllO bit 61 to 1 affects the following: 

SCTlO Bits 7, 2, 1, 0 set to 0 
Bit 6 set to 1 

SSTAT 

SCTl1 

Pin 37 (B3ITXDI 

Pin 10 (A4/SClKI 

Pin 16 (A5/RXDI 

Bits 5, 4, 3 not affected 

Bits 6. 1 set to 0 
Bits 2, 0 set to 1 
Bits 7, 5, 4, 3 not affected 

Bits 6, 5. 4 set to 0 
Bits 7, 3, 2. 1 0 not affected 

Outputs the value of bit 3 of P6 

Configures to the corresponding values stored in P4 and P5 

Configures to the corresponding values stored in P4 and P5 

You cannot write to the affected bits of SCTlO and SCTll while the UR bit is set to 1. The configuration 
of all bits In SCTlO can be written to with a single instruction as long as the value of bit 6 (URI within 
that Instruction is O. 

80ftware example 

The following software example initializes the TMS77C82 . 

• *******************************************~************************~**~'* * RES ETA N DIN I T I A LIZ A T ION 

************************************************************************** 
* 
* 
* 
APORT E(.IU P4 
BPORT EOU P6 
CPORT EOU P8 
[IPORT EI~JU F'10 
ADDR EQU P5 
CDDR EG!U P9 
DDDR EQlI Pl1 
* 
* 
* 
IOCNTO EOU PO 
IOCNTl EQU P~' -'-
IOCNT2 EI;!I) PI 

* 
* 
* T1CTLO E(lU PIS 
TleTL1 EOU P14 
TILSDA EO') P13 
T1MSDA EQIJ P12 
PRESe1 E(lU >00 
TI0MSL EOIJ :-97 
T10MSM Er;!U >3A 

E I) U A T E T A B L E 

P~Ir-t A D"!t"! Regi!-ter 
PClrt B D"!t"! Rer;Ji!-ter 
Ptlrt C D'1t'1 Re9i!-ter 
Port D D'1t"! Reg i!- tE'r-
Por- t A D'1t"! [I i r eo .~ t i CI n Regi!'ter 
Port C [1'1 t'1 D i r- e c t i " r, Re9~!-ter-
Por-t D Dat'1 Dir-ecti~·n Regi!-ter-

110 CONTROL REGI~;TERS 

I n t e r' r u p t !- 1. :::.2- "!r,d E ,·:~."!n!- i on 
Interr'IJpt!l' 4.5 
Polarity and level c (0 n t f- I:. I 

TIMER 1 REGISTER~3 

TinIer 1 corltr-ot rt.-pi!-ter 0 
TinIer- 1 c (In t r- 01 regi !'ter- 1 
TinIer 1 LSB roe I tl'1d R':!-gi'"ter 
Timer 1 MSB roe I ~.ad Register 
Timer 1 Pr-e,"c'1le v'1lue f (0 r' 
Timer 1 M::;B v'1IIJe 
TinIer- 1 U:;B v'1IIJe 

TEXAS "-!I 
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f ~.r- 1(1 n,!-
f" r- IO n,," 

f.-. r' 

10 

n,,:1de 

e:-·ter-',"ll 

n,!l' 

i ro t !:- • 
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TMS77C82 
8·BIT CMOS EPROM MICROCOMPUTER 

* TIMER .-. 
..!.. REG I ~:;l ER~:; 

* T2CTLO EC"_' P 1'? TilT .. ? r' 2 C c. ro t r· 0 1 r'e 9 is ter' I) 

T2CTLl EC'U PI::: Timer' 2 c('ntr'';ol register 
T2L~.[IA EC'U P17 Ti ITI",r' 2 L~;B r·"'lo .... d R€'gister 
T2MS[tA EC'U Plb T ilT,er ..,. 

M~:·B re 1 .: .... d Reg i s ter' ... 
PRESC2 EC'U 0 Timer 2 Pr·ese.;t.l e v.;t.l'Je f., r' 10 KHz 
T 1 OI<HL EOIJ 74 TilTlE-r' -. M:::;B v.;t.l'Je f (. r· 10 t<H:: L 

TI0KHM E,::OU 0 Timer :: LSB v.;t.lue f(lr' 10 t:::H:: 

* 
* UART REG I ~;TER::: 

* T.3DATA EC'U P23 T i ITle r 3 re I.;t.o.j r·egi ster' 
:=;MO[tE EI~IU P20 ~;er i.;t.l J:,,)f' t Me·d", C (0 n t r· 0:' 1 R,..gist·.?r· 
seTlO ECtU F'21 Ser' i a I pe.r t C ':0 n t r' e. I Re!;list ... r c:' 
~;STAT EOU p .... -. "'.,;;. Ser'ial pc.r·t Stat'Js Regist'H' 
SCTLI EC'U P24 Ser' i.;t. 1 pc.r· t Cc.rotr·c.l Regi ster' 
RXBUF EOU P25 Receiver' b'Jffer' 
TXBUF EOU P26 Tr'ansIToi tter' blJffer' 
8300 EQU 103 Count for· 3(10 b .... ,Jd .. t 6 MH:: 

*-------------------------------------------------------------------
* 
* 
* 

T HIS I S THE RES E T E N T R V POI N T 

START DINT Dis ... ble interrupts 

* 

* 
* 
* 

* 
* 
* 

* 
* 
* 

MOVP X?01000000,SCTll 

MOV 
LDSP 

X100,B 

MOVP X?OOI01110,IOCNTO 
MOVP X?OOOOl111,IOCNT1 
MOVP X?OOOOOOOO,IOCNT2 

MOVP X?OOO01000,APORT 
MOVP X?10111100,BPORT 
MOVP X?10101011.CPORT 
MOVP X?OOOOlOOI,DPORT 
MOVP X?10001110,A[I[lR 
MOVP X?10111111,C[lDR 
MOVP 'Y.?01001001.DDDR 

Halt timer 3, sleep ~ WU bits off 

Set stack pointer to RIOO 

I N T ERR U P T S 

Set M(.de, ero.;t.ble int 2, clear' all fl ... gs 
En a b lei n t err IJ r' t s 4. '5 ; c I to.;t. r· all f 1 a 9 !' 
Set INTs sense; type = level 

P 0 R T 

Initialize 
Initialize 
Initialize 
Initi ... li::e 
Initi ... li=e 
Initialize 
Initialize 

T I M E R 

D A T 

PO:lr·t 
Pc·r·t 
P,;, r· t 
P,:,r t 
Pc. r' t 
P.;.r· t 
Pc.r·t 

1 

A 
£I 
C 
[I 
A 
C 
[I 

A 

(£13=1 for UART oper ... tion) 

directions registers 
directions registers 

* Timer 1 is configured as an internal re ... l time clock which 
* interrupts the CPU every 10 IToS (at 6 MHz) on interrupt level 2 

* 
MOVP 
MOVP 
MOVP 
MOVP 

'Y.?OOOOOOOO,TICTLl 
'Y.TlOMSL, TlLS[lA 
'Y.TI0MSM,TIMSDA 
'Y.>eO+PRESC1,TICTLO 

Timer 1 output pin turned off 
LSB timer latch value for 10 IToS 

MSB timer latch value for 10 ms 
start bit + presc.;t.le value set 

TEXAS l./} 
INSTRUMENTS 
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TIM E R 

TMS77C82 
8 BIT CMOS EPROM MICROCOMPUTER 

2 

* Timer 2 will output a square wave with a 10 KHz frequency 
* The square wave will output on Port B pin O. One~ configured, 
* Timer 2 will run continuously, without futher CPU servicing. 

* 

* 
* 
* 

* 
* 
* 

MClVP X?OI000000,T2CTLI 
MOVP XTlOKHL. T2LSDA 
MOVP XTlOKHM, T2MSDA 
MOVP X>SO+PRESC2,T2CTLO 

MOVP XB300.T3DATA 
MOVP X?01111110.SMODE 
MOVP X?OOOI0100.SCTLO 
MOVP X?11000010.SCTLl 

EINT 

Tilf.er' 2 e.utp'Jt pin turr.ed on 
LSB t ilf.er latch valuE' f .:or' 10 VHz 
M=;B t ilf.er' latch va I'J~ for 10 I:Hz 
Star·t bit + prescale v;;lI'Je set 

S E R I A L P (I F: T 

Configure VART at 300 baud 
data bits =8.Stop=1,Parity=ev~n,Protocol=m0tor 
Reset er'ror's. enable RX,disable sell 09.rod TX 
Start VART. CL~=int. prescale=2;51eep ~ WU=off 

LET THE INTERRUPTS IN NOW 

END o F I NIT I A LIZ A T I (I N 

power reduction modes 

The TMS77C82 supports the Wake-up and Halt modes for low power consumption. These low power 
modes are entered via execution of the IDLE instruction. The power reduction mechanisms for each timer 
and the UART are completely independent of each other and are selected individually via the T1 HALT. 
T2HAL T. and SPH bits, located in the T1 CTLO. T2CL TO. and scno registers. respectively. 

The Wake-up mode is entered when the IDLE instruction is executed. If the T1 HALT. T2HAL T. or SPH 
bits are set. then the corresponding timer or UART will be disabled. The Wake-up mode is exited by assertion 
of an enabled interrupt to the CPU or RESET. 

The HALT modes are entered when the IDLE instruction is executed and the T 1 HALT. T2HAL T. and SPH 
bits are set, causing the corresponding timers and UART to be disabled. The oscillator will be active or 
Inactive depending on which mask option is chosen. The HALT OSC-ON mode is exited by assertion of 
an enabled external interrupt or RESET, while the HALT OSC-OFF mode is exited only by RESET. 

MODE 
FUNCTIONAL BLOCK STATUS 

CPU T1. T2. T3-UART OSC 

Wlkl-up Hlltld T1. T2. Ind T3-UART Individuilly Active 

progrlmmed IS fully 

Ictive or hllted 

HALT OSC-ON I Hllted T1.T2. Ind T3-UART Ire III halted Active 

HALT OSC-OFF I Halted T1. T2. end T3-UART are an halted Inactive 

'Interrupts must be enlbled to exit. 
-May be used to exit weke-up mod a if not programmad to be Inactiva during IDLE. 
'Mask Options. Not progrlmmable. 

TEXAS -Ij} 
INSTRUMENTS 

ENTER EXlT t 

MODE MODE 

VIA VIA 

IDLE JiESEf 
TNT 1 

INT2S 

TNT 3 
INT4l 

INTSi 

IDLE JfES[f 

lm'1 

003 

IDLE ftESIT 
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1/0 port operation during power reduction 

The following table indicates the state of the memory expansion ports (B. C. and 0) in the low power 
mode. for each of the expansion modes. All of the other I/O pins will maintain their current direction (input 
or output) and will continue to output the same data if in the output mode. No outputs become three·state 
when Wake-up mode is entered. 

FULL EXPANSION 
PERIPHERAL 

110 PIN SINGLE-CHIP AND 
EXPANSION' 

MICROPROCEsson 

CLOCK OUT (87) 87 data register value 0 0 
ENABLE (86) 86 data register value 1 1 
R/W (85) 85 data register velue 1 1 
ALATCH (84) 84 data register value 0 0 
ADDRIDATA (C7-CO) Individual I/O X X 

HIGH AOOA 107-00) Individual 110 X X 

x ~ Indeterminete 

capture latch operation during power reduction 

In Wake-up mode. Timer 1's capture latch will not be loaded when the INT3 pin is taken to its active level 
if T 1 HALT is 1. If T 1 HALT is 0 then the capture latch will be loaded every time the INT3 pin is taken to 
its active level. regardless of the value of the INT3EN flag. Similarly, Timer 2's capture latch in Wake-up 
mode will be loaded when the INT1 pin is taken to its active level if T2HALT is 1. If T2HALT is O. then 
the capture latch will be loaded every time the INT1 pin is taken to its active level, regardless of the value 
of the INT1 EN flag. 

Once the TMS77C82 has been brought out of Wake-up mode, the capture latch will always be loaded 
when the appropriate interrupt pin is taken to its active level. 

TEXAS ~ 
INSTRUMENTS 
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Inltructlon let 

The TMS7000 family instruction set consists of 57 instructions that control input. output. data manipula
tion. data comparisons. and program flow. The instruction set is supported with eight addressing modes to 
provide the flexibility to optimize programs to the user's applications. For example. the MOV Instruction has 
ten operand combinations supported by Its addressing modes. 

ADDRESSING MODE EXAMPLE OPERATION 

Single Register DEC R24 IR241 - , - IR241 

DUll Register ADD R32.R17 IR321 + IR171 - IR32) 

Peripherll File XORP A.P17 IP171 .XOR. IAI - IP171 

Immediate AND "'>C5.R35 IR351 .AND. >C5 - IR351 

Progrlm Counter Relltive JMP LABEL IPCI + off8 - IPCI 

Direct Mlmory LOA ,>F3D4 IF3D41 - A 

Register File Indirect STA eR22 IAI - IR221 

Indexed BR ,>'AAAIBI (> 'AAAI + IBI - (PCI 

The CPU controls instruction execution by executing microinstructions from a dedicated control memory. 
The number of system clock cycles required to execute one assembly language instruction varies depending 
on the instruction complexity and operand addressing mode. Instruction execution times are stated in terms 
of the number of system clock cycles per instruction. This decouples the bus transaction protocol/timing 
from specific memory performance requirements. Instruction execution times vary from 5 to 49 internal 
.ystem clock cycles, with most instructions requiring less than ten cycles to complete. 

Similarly. the number of bytes of program memory required to store an instruction will vary with instruction 
complexity and addressing mode. TMS7000 instructions require from one to four bytes of program memory 
space, with most instructions occupying one or two bytes. 

The TMS7000 FAMILY INSTRUCTION SET SUMMARY. beginning on page 30. shows the instruction set. 
the addressing modes. the program memory byte length. and the execution cycle count for each instruction. 
The Addressing Mode entries are in the format of BYTE LENGTH/CYCLE COUNT. The following symbols 
and abbreviations are used: 

SYMBOL 

I 

A 
RF 
Pn 
Rp 
lop 
off8 
PC • 
SP 

'" C 

DEFINITION SYMBOL 

Source Operlnd d 
Register A or RO In Register File B 
Source or Destination Register in Regilter File libel 
Source or Deltlnation Regilter in Peripheral File Iop'6 
Source or Deltination Regilter Pair IRn. Rn - 11 PeN 
8-bit Immediate Operend ST 
8-blt Signed Off let Uabel - PCI , 
Program Counter 
Stack Pointer -
Immediate Operand Stick 
Stltus Register Carry Bit II 

TEXAS ~ 
INSTRUMENTS 

DEFINITION 

Destinltion Operlnd 
Register B or R 1 in flegister File 
16·bit Libel 
, 6·bit Immedilte Operlnd 
16·bit Address of Next Instruction 
Stltus Register 
Extended Addressing Operand IDirect. Indirect. 
Induedl 
II Assigned To 
Present Address of Stick Pointer 
Contents of 

29 
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TMS7000 FAMILY INSTRUCTION SET Sl)MMARY 

OPEAATIOI DIRECT 

A ,J IIF 

ADC B._ 1/5 
AF._ 2/8 2/8 3110 
fliop._ 217 2I7 3/9 

ADO 1._ 115 
RF._ 2/8 2/8 3/10 
flioll._ 2I7 2I7 3/9 

AND 1._ 115 
RF._ 2/8 2/8 3/10 
fltop- 2I7 217 3/9 

ANDP A_ 
B._ 
fliop.-

IR -
BTJO t I.JffB 217 

RF_.oIIB 3/10 3/10 4/12 
fliDp. _off S 3/9 3/9 4/11 

ITJOpt A.JffS 
I.JffS 
"'iop._oHS 

ITJZ t I.JffS 217 
RF.JffS 3/10 3/10 4/12 
fliop._.oHS 3/9 3/9 4/11 

ITJzp t A.JffB 
1._.oHB 
Iiop.JffB 

CAll -

CUI - 1/5 1/5 2I7 

CUlC 

CMP B.- 1/5 
RF._ 2/8 2/8 3110 
fliop._ 217 2I7 3/9 

CMPA -

DAt 1._ 117 
RF._ 2/10 2/10 3/12 
flioll._ 2/9 2/9 3/11 

t Add 2 to cycle count if jump i. teken. 

ADDAESSIIG MODES 

1'. 

2/10 
2/9 

3/11 

3/11 
3/10 
4/12 

3/11 
3/10 
4/12 

UnlOEO 
OTHER 

~.bel "IIF ~.blIIBI 

3/10 ZI9 3112 

3/14 2/13 3/18 

1/6 

3/12 2111 3114 

TEXAS -Ij,I 
INSTRUMENTS 

DESCRIPTIO I 

Add with C.ny 
lsi + 1111 + ICI - 1111 

Add 
lsi + Idl - WI 

And 
lsi .AND. Idl - 1111 

And P"ipherll 
lsi .AND. IPni - !Pnl 

Iflnch 
1111 - !PCI 

Bit Test Inc! Jump II One 
II lsi .AND. tell ~ O. then 
!PCI + oilS - !PCI 

lit Test .nd Jump II One P.,ipher.1 
" lsi .AND. Idl ~ O. then 
!PCI + oilS - IPCI 

lit Test Ind Jump II Zero 
" lsi .AND. NOT Idl * O. then 
!PCI + oilS - !PCI 

Bit Test .ntI Jump II Zero Peripher.1 
II lsi .ANO. NOT Idl * D. then 
(PCI + 0119 - !PCI 

c.n 
ISPI • 1 -ISPI 
(PC MS81 - ISt.ckl 
ISPI + 1 - ISPI 
!PC lSBI - ISt.ckl 
llpeflnc! Addreu - (PCI 

Clllr 
0- Idl 

Clllr C.rry Bit 
o -ICI 

Compare 
letl - lsi computed; 1111 R.gs on raldt 

Compile A 
IAI - lsi computed; lib fIIas on rault 

Decimtl Add with ttny 
lsi + Idl + ICI - IdllleDI 



TMS77C82 
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TMS7000 FAMILY INSTRUCTION SET SUMMARY (CONTINUEDI 

.,WTIO. DIRE!:T 

A • RF 

DEC - 115 115 2J7 

DECO - 1/9 1/9 2/11 

DINT 

DJNZ t A.otIS 2J7 
•• otI8 2J7 
Rf.otl8 3/9 

DS8 .. - 117 
RF._ 2/10 2110 3112 ... - 2/9 2/9 3/11 

liNT 

IIlE 

INC - 115 115 20 

INV - 115 115 W 

JMP otI8 

Jcndt '"8 
JC 
.lEO 
.lSE 
.1ST 
JKS 
Jl 
./NC 
./NE 
JNZ 
JP 
./PZ 
JZ 

LOA -
lDSP 

MOV A_ 1/8 218 
8._ 115 W 
IIF_ 218 2/8 2/10 
"iop.- 20 20 3/9 

t Add 2 to cycle count if jump i. tlken. 

ADDRESSI.G MODES 

... 
UTE.DED 

OTHER 
1fI.~ ·IIF 1fI·~(81 

1/5 

1/5 

1/6 • 

217 

215 
215 
215 
215 
215 
215 
215 
215 
215 
215 
215 
215 

3/11 2/10 311J 

115 

TEXAS 'I.J.I 
INSTRUMENTS 

DESCRIPTIO. 

Ottrllllfllt 
1111- 1 - IIfJ 

OttIement Doubll 
IApl - 1 - IApl 

DislbIt Intlflllpts 
o - tGIo/Ili Intlfnrpl Elllbli Bill 

Dm~ and Jump II Not 0 
1eI1- 1 - 1111; 
if 1111 * O. then (PCI + ofl8 - (PCI 

Ottinll Subtllet with Bonow 
!dl - lal - 1 + Itl - "'IIBCDI 

ENIbII IntlfTllllts 
1 - IGIobI/lntemrpt Elllbil Bill 

Idle 
(PCI - !PCI UIltii interrupt 
(PCI + 1 - tpCI .ltlf return !rom interrupt 

Incr_t 
(dl + 1 - 1111 

Invert 
NOTIdl - IeII 

Jump 
(PCI + 0118 - (PCI 

Nnp on Condition 
(PCI + 0118 - IfCI 

Jump if CIfTY 
.Mnp if (qUlI 

Jump if Grlltlf hln II' Equl! 
Jump if GII.tlf T'lin 
Jump if Higiref II' SIme ,1I11t 
.Mnp if Lower 
Jump if No C.IIY 
Jump if Not Equl! 
Jump if Not lerD 
Jump if Positi .. 
Jvm., if Positi .. II' lerD 
Jump if lifO 

lold ActvllUltor 
lsi - IAI 

lold Stick Pointer 
IBI - ISPI 

Mon 
til - 1111 
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TMS7000 FAMILY INSTRUCTION SET SUMMAR,Y (CONTINUED) 

'PEILATIO. DIRECT 

A • Rf 

MOYO "iaplL 4/15 
~16(8L 4/17 
Rp.- 3/14 

MOVP A._ 
B,_ 

"iop.-
Pn._ Vd ZI8 

MPY I.- 1144 
Rn._ 2147 2147 3/49 
~,- 2/46 2/48 3/48 

NOP 

OR B,_ 115 
RF_ 2/8 2/8 3/10 
~,- zn zn 3/9 

OAP A._ 
B,_ 

"iap.-

pop - 1/6 1/6 2/8 

POP ST 

PUSH - 1/6 1/6 2/8 

PUSH ST 

RETI 

RETS 

At - 115 115 217 

ADDRESSING MODES 

p, 

2/10 
2/9 
3/11 

2110 
2/9 
3/11 

unllDED 
DTHER 

,.Ib °RF ,..b!BI 

1/4 

1/6 

1/6 

1/9 

117 

TEXAS ~ 
INSTRUMENTS 

DESCRIPTIO II 

MovlDoubi. 
IApl - (Rp), III' 

iap16 - (Rpl 

Mon P"ipherll 
lsi - IPnl 

Multiply 
lsi • 1111 - IA.BI 
A • "SB. B • LSB 

No OpeIltion 
IfCI + 1 - If C) 

OR 
lsi .DR. 1111 - III) 

DR Petip/lfftl 
lsi .OR. ifni - IPnl 

Pop 'It 
(SlItkl - 1111; (sPI - 1 - ISPI 

Pop Stilus 
IStltkl - (ST): (SPI - 1 - ISPI 

Push 
lsi - IStlck) 
(SPI + 1 - ISP) 

Push SIlt us 
SlItus Registet - (Stick): 
(SP) + 1 - '(SP) 

Re1urn from Intmupt 
ISlItk) - IPCI LSB 
(SP) - 1 - ISP) 
(SlItk) - If C) MSB 
(SP) - 1 - ISP) 
IStltkl - IStltus Rrgittetl 
(SP) - 1 - (SP) 

Rltum from Subroutine 
(Stick) - IfCI LSB 
(SP) - 1 - (SP) 
(St.tkl - IPCI MSB 
ISP) - 1 - (SP) 

Rot.te Lelt 
Bit!n) - Billn+ 11 
BiI(7) - BilIO) + IC) 



lPEllATIOI 

IILC -

RR -

IIRC -

SIB .. -
IIF._ 

~.-

snc 

STA -
STSP 

SUB B._ 
RF._ 
liop._ 

SWAP -
TRAP 1m 

TSTA 

TSTB 

ICHB -
lOR l.-

RF._ 

~-
IORP A._ 

B._ 
liop._ 

TMS77C82 
8 BIT CMOS EPROM MICROCOMPUTER 

TMS7000 FAMILY INSTRUCTION SET SUMMARY (CONCLUDED) 

DIRECT 

A • IIF 

115 115 2/7 

115 115 2/7 

115 115 217 

115 
2/8 2/8 3/10 
2/7 2/7 3/11 

115 
211 2/8 3/10 
2(7 2/7 3/9 

1/8 1/8 2/10 

118 2/8 

llS 
211 2/8 3/10 
2/7 217 3/11 

ADDRESSIIG MODES 

P. 

2110 
2/9 

3/11 

unlOEO 
OTHEII 

"lit "IIF I\IItIBI 

115 

3111 2/10 3113 

1/6 

1/1. 

1/6 

lIS 

TEXAS -I!I 
INSTRUMENTS 

DESCIIIPTIOI 

Rotltl Left T .. """ CInT 
Bi\(nl - Billn. 11 
ICI- BitlOI 
Bit171- ICI 

lIolitl Right 
Bitlnl - Bitln.ll 
BilIDI - BilI71 + Itl 

Rotltl Right T .. ough Clrrt 
Bitlnl - Bitln.1I 
ICI- Bi\(nl 
BitlOl - Itl 

Subtr Itt with Borrow 
III - 1111 - 1 • ICI - 1111 

s.t CIIT, 
1 - Itl 

Storl Attumullt .. ; IAI - Idl 

St ... St.ck Pointer 
(sPI - 181 

Subtllct 
1111- 111- 1111 

S •• p Nibbles 
dlHn.Lnl - dlLn.Hnl 

Tllp 
(SPI • 1 - ISP) 
(PC MSBI - (StlCkl 
(sPI • 1 - ISPI 
(PC LSBI - (StICkl 
Intr, VlCtorl - rCI 

Tat A 
C-O 
N. Z ut on IAI 

Tnt B 
C-O 
N. Z lit on 181 

Eath,"" B 
181 - 1111 

hclvrin OR 
III .xDR. 1111 - 1111 

htlvsiYf OR Pllip",,.1 
III .x OR. (pnl - rnl 
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TMS77C82 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted) t 
Supply voltage, Vee (see Note 6) •..•.................. ' .................. -0.3 to 7 V 
Supply voltge, Vpp (Me pin) .......................................... - 0.3 V to 14 V 
Input voltage range .......................................... -0.3 V to Vee +0.3 V 
Output voltage range ......................................... -0.3 V to Vee +0.3 V 
Maximum 1/0 buffer current (per pin). . . . • • . . . . . . . . . . . . . . . . . . . . . . . • . . • • . . . . . .. ± 10 mA 
Maximum supply current, lee .•.......•............•...........•••..•....... 60 mA 
Maximum supply current, ISS .•.•...................................•..... , - 60 mA 
Storage temperature range ...••..•..•.....•..... . . . . . . . . . . • . . . . . . .. - 55 °e to 150 0 e 
Operating free air temperature ........•.•.........•............•.••. - 40 0 e to 8Soe 

tStrelsel beyond thole listed under "Absolute Maximum Ratings" may cause permanent damage to the device. This is a stress rating 
only and functional operation of the device et these or any other conditions Indicated in the "Recommended Operating Conditions" section 
of thl •• pecification II not Implied. ExpOlure to absolute·maximum-rated conditions for extended periods may affect devica reliabilitv. 

NOTE 8: All voltage value. In thl. data aheet are with re.pect to vss. 
recommended operating conditions 

Supply voltage 

Programming supply voltage (Me pin) 

INT1, INT3, RESET, X'TAL PIN 

High level input voltage 

Low level input voltage 

Me PIN 

High level input voltage, VIH 

Low level input voltage, VIL 

PORT (EXeEPT INT1, INT3, RESET, X'TAL, Me 

High level input voltage, VIH 

Low level input voltage, VIL 

S.SV .:;;; Vee':;;; 6V 

4.SV,:;;; Vee':;;; S.SV 

3.SV .:;;; Vee':;;; 4.SV 

2.SV.:;;; Vee':;;; 3.SV 

S.SV .:;;; Vee':;;; 6V 

4 .. SV .:;;; Vee':;;; S.SV 

3.SV.:;;; Vee':;;; 4.SV 

2.SV.:;;; Vee':;;; 3.SV 

SV,:;;;Vee.:;;;6V 

4V,:;;;Vee':;;;SV 

3V,:;;;Vee.:;;;4V 

2.SV .:;;; Vee':;;; 3V 

SV,:;;;Vee.:;;;6V 

4V,:;;;Vee':;;;SV 

3V,:;;;Vee.:;;;4V 

2.SV .:;;; Vee':;;; 3V 

SV,:;;;Vee.:;;;6V 

4V,:;;;Vee':;;;SV 

3V,:;;;Vee.:;;;4V 

2.SV.:;;; Vee':;;; 3V 

SV,:;;;Vee.:;;;6V 

4V,:;;;Vee':;;;SV 

3V,:;;;Vee.:;;;4V 

2.SV .:;;; Vee':;;; 3V 

TEXAS -I!} 
INSTRUMENTS 

MIN TYP MAX UNIT 

3 6 V 

12 12.S 13 V 

Vee- 1.O Vee V 

Vee- 0•7 Vee V 

Vee- O•s Vee V 

Vee- 0.3S Vee V 

0 1.00 V 

0 0.70 V 

0 O.SO V 

0 0.3S V 

Vee- O•s Vee V 

Vee- 0•4 Vee V 

Vee- 0.3 Vee V 

Vee- 0.2 Vee V 

0 O.S V 

0 0.4 V 

0 0.3 V 

0 0.2 V 

Vee- 1.3 Vee V 

Vcc- 1•O Vee V 

Vee- 0.7 Vee V 

Vee- 0.4 Vee V 

0 1.S V 

0 1.1 V 

0 0.7 V 

0 0.3 V 



TMS77C82 
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electrical characteristics over full range of operating conditions (Vee = 4.5 V to 5.5 VI 

PARAMETER TEST CONDITIONS MIN TYP MAX 

VCC = 5.0 V, f = 6.0 Mhz 16.1 24.8 

Operating mode VCC=5.0 V, f=4.0 Mhz 14.4 22.2 

VCC = 5.0 V, f = 1.0 Mhz 11.2 17.2 

Wake· up modes < Freq = F Mhz> 1.2*F + 0,3 2.0*F+0,5 
ICC 1 & 5 < Freq = 6.0 Mhz> 7.5 12.5 
Supply current (see Note 1) 

Wake up mode 2 < Freq = F Mhz> 0.86*F +0.3 1.44*F + 0.5 
(see Note 1) < Freq = 6.0 Mhz> 5.5 .9.1 

Wake·up modes < Freq = F MHz> 0.52*F + 0.3 0.8*F + 0.5 
3&4 <Freq=6 MHz> 3.4 5.8 
(see Note 1) 

Halt·off mode VCC=5 V See note 2 

VOH High·level output voltage 
VCC = 5.0 V, 10H = -1.0 mA 2.50 4.5 

VCC = 5.0 V, 10H = 0.3 mA 4.50 4.8 

VOL Low·level output voltage VCC = 5.0, 10L = 1.7 mA 0.3 0.4 

VCC=3.0 V -100 -700 

Output source current 
VCC=4.0 V -0.2 1.0 

10H (VHO = VCC - 0.5 V) VCC=5.0 V -0.3 -1.2 

I VOH =2.5 V VCC=5.0 V -1.0 -5.0 

VCC=3.0 V 0.7 2.0 

10L Output sink current VCC=4.0 V 1.02 0.4 
(VOL =0.4 V) 

VCC=5.0 V 2.0 1.7 

MC VI = VSS or VCC ±0.1 ±5 
II Input leakage current 

All others VI = VSS to VCC ±0.1 ±5 

CI Input capacitance 5 

All inputs = VCC or VSS (except XTAL2). All 1/0 and output pins are open circuit. 

Note 1: 

MODE 

WAKE·UP1 
WAKE·UP2 
WAKE·UP3 
WAKE·UP4 
WAKE·UP5 
HALT·OFF 

TIMER·1 

USE 
TIMER·1 OR 

OFF 
TlMER·1 OR 

USE 
OFF 

TIMER·2 

USE 
USE 
OFF 
USE 
USE 
OFF 

UART 

USE 
USE 
USE 
OFF 
OFF 
OFF 

LOAD 

VOLTAGE 

Note 2: 

TMS 
TMS 

TMS 
TMS 

OUTPUT 1 '0000 

UNDER -----=±. 
TEST 15 pF 

1 

nC82BJDL I Hall.off = 10p.A 
nC82BNLlNLLlFNL 

nC82JDL I Halt.off = 500p.A 
nC82N LIN LL/FN L 

FIGURE 26. OUTPUT LOAD CIRCUIT USED FOR ALL TIMING MEASUREMENTS 

TEXAS -I!} 
INSTRUMENTS 

UNIT 

mA 

mA 

mA 

mA 
mA 

mA 
mA 

mA 
mA 

p.A 

mA 

V 

V 

p.A 

mA 

mA 

mA 

mA 

mA 

mA 

p.A 

p.A 

pF 

35 



» c 
< » 
2 
o 
m -2 
." o 
:ll 
S » 
-I -o 
2 

36 

TMS77C82 
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recommended crystal operating conditions over full operating range 

PARAMETER MIN TYP MAX 
VCC=3.0 V 0.5 1.0 

VCC=4.0 V 0.5 3.0 
fosc Crystal frequency 

VCC=5.0 V ±10% 0.5 6.0 

VCC=6.0 V 0.5 6.0 

ClKIN duty cycle 45 55 

VCC=2.5 V 1000 2000 

VCC = 4.0 V 333 2000 
tc(P) Crystal cycle time 

VCC=5.0 V 167 2000 

VCC=6.0 V 167 2000 

VCC=2.5 V 2000 4000 

VCC=4.0 V 666 4000 
tc(C) Internal state cycle time 

VCC=5.0 V 333 4000 

VCC=6.0 V 333 4000 

tw(PH) ClKIN pulse duration high 50 

tw(Pl) ClKIN pulse duration low 50 

tr ClKIN rise time 30 

tf ClKIN fall time 30 

td(Pl.CH) ClKIN fall to ClKOUT rise delay time 140 250 

clock timing 

XT AL2/ClKIN 

I. Ic(PI .1 
Iw(PHI I- .1 I 

-! f-Cf 1 
I 1 I 

t, -i t-- I I I 

V ~ I \ / \ / \ 
Iw(PlI ... • I I 

t--1d(Pl·CH)--I 
I 

CLKOUT I \ I \ 
I I ,- IcIC) · , 

TMS77C82 

XTAl1 XTAL2/ClKIN 

18 17 
18 

NC XTAL 1 

o TMS77C82 
CLOCK SOURCE 17 PARAllEL 

RESONANT 60% Xl AL2/CLKIN 15PFT T 15PF DUTY CYCLE 

FIGURE 27. RECOMMENDED CLOCK CONNECTIONS 
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UNIT 
MHz 

MHz 

MHz 

MHz 

0/0 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
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TMS77C82 
8 BIT CMOS EPROM MICROCOMPUTER 

/ ~ J 
~ 

Vee - 1.0 V 

V 
,,-

/ 
...---~ 

~ Vee· S.O V 

V 
V 

-..--
Vee = 4.0 V 

Vee'" 3.0 V 

o 0.2 0.4 0.8 0.8 1 1.2 1.4 1.6 1.8 2 2.2 2.4 2.8 2.8 3 

Vda - Output Buffer Volt. Drop (Vee - VOHI - V 

FIGURE 24. TYPICAL OUTPUT SOURCE CHARACTERISTICS 

./ ~e'" 6.!V 

Til. ,., 25°e / 
V 

....... ~ 

V ~ 
~ Vee'" 50 V 

----~ L 
V 

/ / 
~ ---,.,. ~ vee'" 4.0 V 

~ ~ V V" 

# 'f" / 
./ ---- Vee = 3.0 V 

; ~ ~ """ 
~~ 1 0". 

o 0.2 0.4 0.1 0.8 1 1.2 1.4 1.1 1.8 2 2.2 2.4 2.6 2.8 3 

VOl - Low Level Output Volt. - V 

FIGURE 26. TYPICAL OUTPUT SINK CHARACTERISTICS 
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TMS77C82 
8·BIT CMOS EPROM MICROCOMPUTER 
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FIGURE 20. OPERATING FREQUENCY RANGE 

Z.I 

lO 
TA = 25 c e 

ALL OUTPUTS OPEN folc = , MHz 

19 c 
E 

18 / 
i 
= :I 

1 7 u 
>-
C. 
CI. 
:I 

en 16 

u 
!:? 

15 

14 

13 

/' 
/ 

/ 

~ o 2.5 3 3.5 4 4.5 5 5.5 

Vee - Supply Voltage - V 

FIGURE 22. TYPICAL OPERATING CURRENT VS. SUPPLY VOLTAGE 
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TMS77C82 
8 BIT CMOS EPROM MICROCOMPUTER 

---~. ~VCC-;:-S.O V 

o 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5 5.5 6 6.5 7 7.5 8 

tOIC - External Olcillator Frequency - MHz 

FIGURE 23. TYPICAL OPERATING ICC VS. OSCILLATOR FREQUENCY 

TEXAS -IJ} 
INSTRUMENTS 

3~ 



40 

TMS77C82 
8·BIT CMOS EPROM MICROCOMPUTER 

memory Interface timing as a function of frequency 

In the table below. tc(C) is the period of the internal clock. and tc(C) = 2/fosc. At 6 MHz tc(Cl would 
be 333 ns. Minimum and maximum times may be calculated by using the formulas below with the 
appropriate clock period. 

PARAMETER MIN TYP MAX UNIT 

telC) CLKOUT cycle time I.ee Note 7) 333 2000 ns 

twlCH) CLKOUT high pulse duretion O.SteIC)- 50 O.SteIC) O.SteIC) + 50 ns 

twlCLl CLKOUT low pulse durltion O.SteIC)- SO O.SteIC) O.SteIC) + SO ns 

tdICH·JLI DeilY time. CLKOUT rise to ALATCH fill O.5teICI- 50 O.SteICI ns 

td(CH·JH} DeilY time. CLKOUT rise to ALATCH rise O.25teIC)- 40 O.2SteIC) ns 

tdICH·HA) Delay time. CLKOUT rise to high address valid O.2SteIC)- 40 O.2SteIC} ns 

twiJH} ALATCH high pulse duration O.2SteIC)- 40 O.2SteIC} ns 

t.uIHA·JLl Setup time. high address vllid before ALATCH fill 0.2SteIC)- 40 O.2SteICI ns 

t.ulLA·JLl SltUP time. low address vllid before ALATCH fill O.25teICI- 5S O.2SteICI ns 

lhIJl·LA} Hold time. low address valid after ALATCH fall O.2SteIC} - 50 0.25te1CI ns 

tauIRW.JLl Setup time. RJW valid before ALATCH fall O.2SteIC)-60 O.2SteIC) ns 

lhIEH·RWI Hold time. RJW valid Ifter mA§IT rise O. StelC)- 60 O.SteICI ns 

lhlEH·HA) Hold time. high address valid after ENABLE rise O. SteIC)- 60 O.StelC) ns 

tlulQ·EHI Setup time. dati output valid before ENABLE rise O.StelC) - 35 0.5teIC) ns 

th(EH·Q) Hold time. data output valid after ENABLE rille O.SteIC)- SO O.SteIC) ns 

tdILA·El) 
DeilY time. low address high impedance to 

0.33 teIC)- 3S O.2SteIC) 
ENABLE fall 

ns 

td(EH·AI Delay time. rom rise to next address drive O.SteIC)-60 O.SteICI ns 

tIIEl·D) Access time. dlta input valid after ENABLE fall O. 7Ste(CI- 130 O.SteIC)- 20 ns 

tIIA·D) Access time. address valid to data input valid 1.StcICI-17S l.StcIC)- 100 ns 

tdlA·EH) Delay time. address valid to ENABLE rise 1.StclCI- SO 1.SteIC) ns 

thlEH·D) Hold time. data input valid after ENABLE rise 0 ns 

tdIEH·JH} Delay time. rNA§'[E rise to ALATCH rise O.StcIC)- 60 O.StelC) ns 

tdICH·EL) Delay ClKOUT rise to rom fell 30 ns 

NOTE 7: tele) Is defined to be 2lfosc and may be referred to a. I mlchine Itlte or limply a .tata. 

As an example. consider calculating the minimum data out hold time from ENABLE rising Ith(EH.Q)J. 
At 6 MHz this would give: 

th(EH-Q) = O. 5tclC) - 50 ns 
= 0.51333 ns) - 50 ns 
= 166.5 ns - 50 ns 

:.th(EH-Q) = 116.5 ns 
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memory interface timing at 6 MHz 

PARAMETER 

telCI CLKOUT cycle time Isee Note 71 

twlCHI CLKOUT high pulse duration 

twlCLI CLKOUT low pulse duration 

'<IICH-JLI Delay time. CLKOUT rise to ALATCH filII 

'<IICH-JHI Delay time. CLKOUT rise to ALATCH rise 

'<IICH-HAI Delay time. CLKOUT rise to high eddress valid 

twlJHI ALATCH high pulse duration 

tsuIHA-JLI Setup time. high address valid before ALATCH fall 

tsulLA-JLI Setup time. low address valid before ALATCH fall 

tnIJL-LAI Hold time. low address valid alter ALATCH fall 

t.uIRW-JLI Setup time. RIW valid before ALATCH fall 

thIEH-RWI Hold time. R/W valid alter rnAEiIT rise 

tnIEH-HAI Hold time. high address valid after ENABLE rise 

tsulQ-EHI Setup time. data output valid before ENABLE rise 

tnIEH-QI Hold time. data output valid after mABIE rise 

'<lILA-ELI Delay time. low address high Impedance to ENABLE fall 

'<IIEH-Al Delay time. mABIE rise to next address drive 

taIEL-DI Access time. data input valid alter ENABLE fall 

taiA-DI Access time. address valid to data input valid 

'<IIA-EHI Delay time. address valid to ENABLE rise 

thIEH-DI Hold time. data input valid after ENABLE rise 

'<IIEH-JHI Delay time. ENABLE rise to ALATCH rise 

tdICH-ELI Delay time. CLKOUT rise to ENABLE fall 

TMS77C82 
8 BIT CMOS EPROM MICROCOMPUTER 

TEST 
MIN NOM MAX UNIT 

CONDITIONS 

333 2000 ns 

116 166 216 ns 

116 166 216 ns 

116 166 ns 

43 83 ns 

43 83 ns 

43 83 ns 

43 83 ns 

28 83 ns 

33 83 ns 

23 63 ns 

f '" 6 MHz 106 166 ns 

duty cycle = 50% 106 166 ns 

VCC = 4_5 V to 5.5 V 131 166 ns 

116 166 ns 

75 83 ns 

106 166 ns 

120 146 ns 

325 400 ns 

450 500 ns 

0 ns 

106 166 ns 

30 ns 

o ::c NOTE 7: telCI is defined to be 2lfosc and may be referred to as a machine stale or simply I lIale. 

S » 
-I -o 
:2 
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TMS77C82 
8 BIT CMOS EPROM MICROCOMPUTER 

aerial port timing 

Internal serial clock 

ClKOUT 

I I 
--j r-- tdlCl-SlI I 

I I 
SClK ------...... , \L I / I L-____________________________ ~I 

--' r-- tdlCl-TDI I 

TXD ______ ...JX TXD : 

tdiRD-Cll --, ~ 
I 

RXD ~~;:] 
I I 

tdlRDI --' L-
RXD 

SAMPLE SAVED 

NOTES: 9_ The ClKOUT signal il not available in Single-Chip mode_ 

10_ ClKOUT - telCI-

tdICL-SlI 

'dICl-TDI 

'dIRD-Cll 

'diRDI 

PARAMETER 

CLKOUT low to SCLK low 

ClKOUT low to new TXD data 

RXD data valid before ClKOUT low 

RXD data valid time 

TEXAS ~ 
INSTRUMENTS 

TYP 
1/4 telCI 

1/4 telCI 

1/4 telCI 

1/2 tdcl 

UNIT 

ns 
ns 
ns 

ns 
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TMS77C82 
8·BIT CMOS EPROM MICROCOMPUTER 

external serial clock 

ClkOUT 

SClk 

I. 'dISB·TDI 

ldISE-TDI 

I 
1- -, 

/ZZZit , 
I 
I 

ldICL-SI 

TXD ________________________________ ~~,I _____________ T_X_D~i-----------
ldIRD.ClI --, I-

I 

RXD ~t~;:~ 

NOTES; 10. ClKOUT ., leiCI. 
11. The CLKOUT lignal il not available In Single-Chip mode. 
12. SClK IImpled; If SClK ., 1 then O. fall transition found. 
13. SCLK sampled; if SClK .. 0 then 1. rila transition found. 

'dIRD-Cl) 

tdlRD) 

'dISB·TDI 

tdISE·TD) 

'dICL-S) 

PARAMETER 

RXD data vlliid before CLKOUT low 

RXD data valid time 

Start of SClK sample to new TXD dats 

End of SClK sample to new TXD datil 

CLKOUT low to SClK transition 

TEXAS ~ 
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ldlRDI --J L--

RXD 
SAMPLE SAVED 

TYP 

1/4 telC) 

1/2 tetC) 

3 1/4 telC) 

2 1/4 tetC) 

telC) 

UNIT 

ns 

ns 

ns 

ns 

ns 
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TMS77C82 
8 BIT CMOS EPROM MICROCOMPUTER 

RX signals in communication modes 

INT4 
FLG 

------------------------------------~ l~-~' 
RXRDY 

NOTES: 14. Formet shown is sten bit + leven dete bits + Itop bit. 16. SCLK is continuous. externel or interne I. 

2 

3 

1e. If RXEN .. O. RXSHF It ill receives dltl from RXD. However. the deteis not trlnsferred to RXBUF Ind RXRDY Ind INT4FLG 
ere not let. 

Sequence of Events: 

1. RXSHF data is transferred to RXBUF. Error status bits are set if an error is detected. 
2. Software writes to INT4CLR to clear INT4FLG; or, CPU clears INT4FLG on entry to level 4 interrupt 

routine. 
3. Software reads RXBUF. 
4. Repeat step 1. 

TX "gnals In communication modes 

INT4~ 
FLG 

TXEN 

3 

I 
6 

TXEli...--__________ --ir 
7 

TXADyl-l ~..-
1 4 

TXD\f STAR/,O X1X2X3X4X5X6X7X:~ ~ ",STARj'o X'X2X3X4X5X6X7X~7~ ~ 
~~ ~~ 
~ ~ 

2 5 

NOTES: 17. Formet Ihown Is Iten bit + eight dltl bits + plrity bit + two stop bits. 
18. SCLK il continuous whether intern II or external. 

TEXAS lJ} 
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TMS77C82 
8·BIT CMOS EPROM MICROCOMPUTER 

Sequence of Events: 

1. Software writes to TXBUF. 
2. TXBUF and WU data are transferred to TXSHF and WUT (Wake-up temporary flag). INT4FLG and 

TXRDY are set. 
3. Software writes to INT4CLR to clear INT4FLG or CPU clears INT4FLG on entry to level 4 interrupt 

routine. 
4. Software writes to TXBUF. 
5. TXBUF and WU data are transferred to TXSHF and WUT (Wake-up temporary flag). INT4FLG and 

TXRDY are set. 
6. Software resets TXEN; current frame will finish and transmission will stop whether TXBUF is full 

or empty. 
7. TXE is set if TXBUF and TXSHF are empty. 

RX signals In serial I/O modes 

INT4 fl 
FLG 
-----' ~ 

5 

RXEN I 
3 

RXRDY 

6 

RXD , 
4 

SCLK 

2 

NOTES: 19. RXEN hils no elfect on INT4FLG or RXRDY in SerllliliO mode. 
20. RXD I. IIImpled on SCLK rile; external .hilt registe" should be clocked on SCLK lall. 

Sequence of Event. 

1. Software starts receiving by setting RXEN. 
2. Gated SCLK starts and data is received. 
3. RXEN is automatically cleared in last data bit. 
4. RXSHF data is transferred to RXBUF, and RXRDY and INT4 are set. 
5. Software writes to INT4CLR to clear INT4FLG; or, CPU clears INT4FLG on entry to level 4 interrupt 

routine. 
6. Software reads RXBUF. 
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TX signals in serial I/O modes 

INT4 
FLG 

TXEN 

---' 

3 

TMS77C82 
8 BIT CMOS EPROM MICROCOMPUTER 

TXE IL.. __________ --JI 

TXRDY l-l 
, 

TXD 

SCLK 

NOTE 21: Format shown is eight data bits. 

Sequence of Events 

1. Software writes to TXBUF. 

t 
4 

2. TXBUF data is transferred to TXSFT; INT4FLG and TXRDY are set. and SCLK starts. 
3. Software resets TXEN. current frame will finish and transmission will halt whether TXBUF is full 

or empty. 
4. Frame ends and SCLK stops because TXEN = O. 

TEXAS ~ 
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TMS77C82 
8·BIT CMOS EPROM MICROCOMPUTER 

programming the TMS77C82 using a PROM programmer 

The TMS77C82 can be programmed like any Texas Instruments TMS27C64 on a wide variety of PROM 
programmers. Programming the TMS77C82 requires a 40-to-28 pin adapter socket with the RESET and 
XTAL2 pins grounded. Contact your PROM programmer manufacturer or local TI field sales office for 
programming support. 

adapter sockets 

The following diagram shows the connections needed to be made on the 40-to-28 pin socket. 

40-pin DIP to 2a-pln locket 

SOCKET TMS27C84 
PIN FUNCTION 

85/R/W Vss 
87/ClKOUT B6/ENABLE 

BO B4/ALATCH 
81 B3/TXD 
82 MC 

3 A7 AO C7 
4 A6 A1 C6 
5 A5 A2 C5 
6 A4 A3 C4 
7 A3 A4/SCLK C3 

22 G A7/ECl C2 
14 INT3 Cl 
14 INTl CO 
14 GNO RESET DO 
27 PGM A6/EC2 Dl 

2 A12 AS/RXD VCC 
14 GND - XT Al2/ClKIN D2 

8 A2 
9 A1 

XTALl D3 
07 D4 
06 05 

TEXAS "J} 
INSTRUMENTS 

TMS27C64 SOCKET 
FUNCTION PIN 

GND 14 

Vpp 1 
OB 19 
07 1B 
06 17 
05 16 
04 15 
03 13 
02 12 
01 11 
AB 25 
A9 24 
VCC 28 
All 23 
Al0 21 
E 20 
AO 10 

2 
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TMS77C82 
8 BIT CMOS EPROM MICROCOMPUTER 

44-pln PLCC to 44-pin socket 

SOCKET TMS27C84 TMS27C64 SOCKET 

PIN FUNCTION FUNCTION PIN 

3 
4 
5 
6 
7 

22 
14 
14 
14 
27 

A7 AO 
A6 Al 
A5 A2 
A4 A3 
A3-A4/SCLK 
G-A7/ECl 

INT3 
INT1 

GND-RESET 
PGM-A6/EC2 

~~--------------GND 

I- w J: .... 1---------....... 'vPp 
I-I-:J -'u 
:J:JQ IDI-

~2~~ ~~~ 
t::: t ~ ~ tf)~ ~ t 

N ..... 0 ,..., LO tf)1O .: M ~ 
IDIDIDIDID>IDIDID~ 

IOLO.:MN ..... .:MN ..... 0 

7 .: .: .: .: ':39 vSS---- GND 
8 38 C7 08 
9 37 C6 07 
10 36 C5 06 
11 35 C4 as 
12 TMS77C82 34 C3 04 
13 44 PIN LCC 33 C2 03 
14 32 C 1 02 
15 31 co 01 
16 30 DO A8 
17 29 Dl A9 
~~2N~~~~~~~ 
c z .... ,..., 10 tf)LO': M N U 
X ~ ;i c C tf)C C C C U 
~-'I- > > 
~~x I I ~x L... -----------v CC 

A121-1 ----------~. L..--------A11 
GND' I Al0 

A2~-------~ 
A1~--------~ 

~---------------E 
~----------------AO 

L------------GND 

TEXAS ~ 
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14 
19 
18 
17 
16 
15 
13 
12 
11 
25 
24 

28 
23 
21 
20 
10 
14 
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TMS77C82 
8·BIT CMOS EPROM MICROCOMPUTER 

EPROM Integrity protection using the R bit 

Once the TMS77C82 has been programmed with the desired code, the contents of the EPROM may be 
protected with the use of the R bit integrity feature. The function of the R bit is to disable all external 
accesses to the on-chip EPROM while in the EPROM mode, which will prevent a protected code from being 
modified or read externally. The only way to "unprotect" the TMS77C82 after the R bit has been 
programmed is by erasing the EPROM, thereby destroying the protected code. 

The following table and procedure demonstrates how to program and verify the R bit. 

TMS77C82 R BIT 

FUNCTION PIN' PROGRAM VERIFY 

XTAUCLKIN 17 Vss Vss 
ftEm 14 Vss Vss 
MC 36 12.5 V VCC 
JNf3 12 12.5 V 12.5 V 

04 22 VCC Vss 
A7fEC1 11 VCC Vss 
A6fEC2 15 VCC VCC 
A3 9 VCC X 

A1 7 X Vss 
C7 35 VIHIVILIVIH Refer to Step 3 

In R Bit Verify 
Procedure 

Note: X ., Don't Cere. 

R bit Programming Procedure: 

1. Configure all referenced pins for the R bit Program mode. 
2. Power up the device. 
3. Toggle C7 from a logical high (1), to a logical low (0), and back to a logical high (1). 
4. Power down the device. 

R bit Verify Procedure: 

1. Configure all referenced pins for the R bit Verify mode. 
2. Power up the device. 
3. Read C7. Zero (0) is programmed, one (1) is not programmed. 
4. Power down the device . 

• rasure 

The TMS77C82 is erased by exposing the chip to shortwave ultraviolet light that has a wavelength of 
253.7 nanometers (2537 angstroms!. The recommended minimum exposure dose (UV intensity x exposure 
time) is 15 watt-seconds-per-square-centimeter. The lamp should be located about 2.5 centimeters (1 inch) 
above the chip during erasure. After erasure, all bits are at a high level. It should be noted that normal 
ambient light contains the correct wavelength for erasure. Therefore, when using the TMS77C82 the 
window should be covered with an opaque label. 
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TMS77C82 
8 BIT CMOS EPROM MICROCOMPUTER 

programming characteristics over recommended supply voltage range and operating free-air temperature 
range TA - 25°e. Vee - 6 V. Vpp - 12.5 V 

TEST 
PARAMETER 

CONDITIONS t 
MIN MAX UNIT 

talA) Access time from address 450 ns 

talE) Access time from chip enable CL .. 100 pF. 450 ns 

lenlG) Output enable time from G 1 Series 74 TTL load. 150 ns 

'elis S Output disable time from n or l. whichever occurs first tr 5 20 ns. a 130 ns 

Output data valid time after change of address. tf 5 20 ns 

tvlA) E. or G whichever occurs first 
a ns 

1For all switching characteristics and timing measurements. input pulse levels are 0.40 V to 2.4 V and Vpp : 12.5 ± 0.5 V dUring 
programming .. 

*Value calculated from 0.5 V delta to meesured output level. This parameter is only sampled and not 100% tested. 

recommended conditions for programming. T A - 25 °e § 

MIN NOM MAX UNIT 

tw(lPGM) Initial program pulse duration 0.95 1 1.05 ms 

t'A'JFPGMJ Final pulse duration 2.85 78.75 ms 

taulA) Address setup time 2 "s 

tsulE) l setup time 2 "s 

tsulG) G setup time 2 ,,5 

tdislG) Output disable time from G 0 130 ns 

lenlG) Output enable time from G 150 ns 

tsulD) Data setup time 2 "s 

tsulVPP) Vpp setup time 2 "s 

tsu(VCCI VCC setup time 2 ,,5 

thlA) Address hold time 0 ,,5 

th(D) Data hold time 2 "s 

.Common test conditions apply for tdis(G) except during programming. 
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TMS77C82 
8·BIT CMOS EPROM MICROCOMPUTER 

program cycle timing 

.. 1-----PAOGAAM----~i~---VEAIFV--e04·1 

I 1 1 

Vee ~
------I---------------------------vee.' 

t-- 'IUlvecl'" Vee 

1 
1 
1 
1 E~ 

~----__:'I----------..;.-.----------:-----:-------------- Vil 

PGM 

G 

read cycle timing 

AO·A12 

T 

-G 

1.--'luI£l---! H-'hIDI 
VJr.I ---:te_~~-~.-I:;-.U-IG-I --------------------- :11: 1 

'wIlPGMI I_ -I 1 .. I ____ ~ 
1 I-

I 
-i 'enlGII 

, .. IFPGMI~I-'--e04·1 ~~! ______ .J I 10-------- VIH 

X 
I 
I 

1 
I 
I 
I 
I 
I 
I 
L. 

X _-------VIH 
ADDRESSES VALID 

'-------------VIL 
I 

\ 
~ 

1;,.-------::: 
~--------~I 
.... -- 'ICEI ----4·~1 I 

\r-----: --'"II-Y~-------::~ 
t- '.nCGI '-i 

'sCAI -----....... 1 
to- .llcIls 

'"CAl .. -I I 

01·08 ------ HI·Z ««« 
NOTE: The timing meesurement reference level. for inputs end outputs ere 0.8 Vend 2 V. 
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TMS77C82 
8 BIT CMOS EPROM MICROCOMPUTER 

TMS77C82 DEVELOPMENT SUPPORT 

TMS7000 CMOS XDS t - extended development system 

CMOS EVM 

• Full TMS7000 Family Davelopment System 
• Host Independent/RS·232·C Interface 
• Full Speed In·Clrcuit Emuletlon 
• .Extensive Breakpoint and Trace Functions 

-Oetalled Timing Analysis 
- 2K·Byte Trace Semples 
- Breakpoint Sequencing Ability 

• Command/Default Storage 
• Removable Target Connector 
• External Probe for Breakpoint/ 

Trace Qualifiers 
• On·Board Assembler and 

rever.e Assembler 
• Multiprocessing Capabilities 

eveluation module RTC/EVM7000C-1 
• TMS7000 hmlly Low COlt Development 

System 
• Single· Chip Mode Emuletlon Only 
• On·Boerd Assembler/Line Tut Editor 
• Multiple Breakpoints 
• Trece Display Function 
• EPROM Programmer Utilities 

mrn ..... ..... 

assemblarllinker packages 
Crosswara t assembler/linker packages ara available through Texas Instruments for the following operating 
Iystems: 

Operating System 
MS t -DOS and PC-DOS 
DEC VAXt VMS 

TI Part Number 
TMDS 7040810·02 
TMDS 7040210-08 

fXDS.nd Cro •• w.,. ... regilt.red tr ......... of T ••• lnltrumentI ~.Ied. MS •• tr8demerII of MocrolC'lt.lnc. VAX II. tr.d.m.rk 
of DiIIilll EquIpment Corpor.llon. 

EPROM programming support 
The following third-party companies lupport programming the TMS77C82 EPROM microcontroUer directly 
or with an adlpter aocket laee note 241. 

Data I/O Corporation 

10525 Willows Road N.E. 
P.O. Box 97046 
Redmond. WA 98073-9746 
12061881-6444 

PROMAC 

Adami MacDonald Enterprises. Inc. 
2999 MontereylSalinas Highway 
Monterey. CA 93940 
14081 373-3607 

Advanced Microcomputer System Inc. 

2780 S.W. 14th Street 
Pompano Beach. FI 33069 
13051 975·9515 

Logical Devicas. Inc. 

1321·E N.W. 65th Place 
Fort Lauderdale. FL 33309 

NOTE: Contact your local Texas Inatruments field lalal office for availability of the 40-to-28 pin programmer adapter locket (part 
no. RTC/PGMC82A-061. 
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TMS77C82 
8·BIT CMOS EPROM MICROCOMPUTER 

MECHANICAL DATA 

40-pin JD ceramic sidebraze package 

51.3112.0201 MAX "I 
40393837363534333231 30292827262524232221 

INDEX DOT 

NOM O :I 5901 

"'r-Tr--rT-n-~~T-rr-n--n-"I""I""'TT'""T1"""r"~ 
15.24 :i: 0.25 

10.600 :i: 0.0101 
I 

1 2 345 6 7 8 91011121314151617181920 

r. ·1 
~_SEATING,.-_-.---+ 
tl.~ ~ PLANE 

'L90
• ~ 0.25 10.0101 

NOM 
1.27 :i: 0.508 

(0.050 ± 0.0201 r~ 
2.54 10.1001 T.P. 

5.08 10.20011 MAX 

~ 
10.050 :i: 0.J'~i» I 

3.81 :i: 0.762 
PIN SPACING 
(SEE NOTE AI 

t 1.27 t 0.2::-1" 

-:-:0:-:-.4=-5~7=-",:i:,-0=",::0-=7=-6 ~"1 (0.150 :i: 0.030 I 
10.018 :i: 0.0031 

40-pin plastic package (70 mil spacing) 

J-------35.31 11 3901 MAX ------~ 

E ITHEA ~-""---.-J 
INDEX 

\ \ I, 11.24 t 0.2104 
10.00 t 00101 

0.100' 10 0201 

10 0.4U t o.on 
0.27' • 0.07·1~ 10011 t 0 0031""'" ~ J 

10011 • 00031 II I 
NIl SPACING 1.71 10 070lT P 1.27 1001101 MAX 

ISee ,.. bl 1.02 10 0401 NOM 

Note: All dimensions are in millimeters and parenthetically In Inches. 
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40-pin N dual-in-line package 

EITHER 
INDEX 

TMS77C82 
8 BIT CMOS EPROM MICROCOMPUTER 

MECHANICAL DATA 

r------- u.o. 120.01 MAX -----------1 
I :'!.,}'!,~8 37 JB J6 3. 33 32 313021 212721 2& 2~!!~~ I' 

I 2 3 • 6 • 7 1 • 10 II 12 13 I. 16 11 17 18 " 20 

~ 16.2.! 0.2S. ~ rio 100 t 0.0101 J 10· REF TYP 

O.r.OS 100201 1i IOPTIONAL! tl = 1 MIN.-. ----.-------------...;; 6.0S 10 2001 

~ ~ 
~O~ - SEATING PlANE --r-

D T 2.92101'SI 
80 0 .• 67 t 0.076 MIN 

0.279 t 0.0761t cO,018 t 0 0031 ....,~ MI O.S38 100331 MIN 
10 Oil to 0031 ,\ I 

PIN SPACING 2.~ 10 1001 T.P 2 .• '-'.0_0_9_SI 

44-pln leaded chip carrier with window 

17.7810.7001 

11.21 10.8.01 

[0,040.45-

3 PlACES 

IS •• Not. AI 

l.2.80 IG._'ISI r---- iz.-s '-0 490;----; 
,..----

Note: All dimensions are in millimeters and parenthetically In Inches. 
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TMS77C82 
8·BIT CMOS EPROM MICROCOMPUTER 

44·lead plastic chip carrier package 

ir 

40 41 

IPliDEX 
DDT 

17 e~ 10 &9~1 
1740 10 eB~1 

1 II llEi 10 6~6J 
" ~1 10 6~01 

MECHANICAL DATA 

J 

16.66 10 6~61 
16.~1 106501 

I 

3,,,:,,:~,~~~ 
1.067100421 

17.6~ 10 6951 
17.40 10 6BSI 

14.57 (0 'BOI -+------411 
4.19 (0 165) 

3.05 (0 120trl 
229 (00901 

o 51 (00201 r-
MIN I 

, 
i 
I 
I L.c:......,...-..., 

0.53310 0211_~ 
0.330 (0 0131' .&:.-,...-..., 

16.00 10630) 
14.99 (05901 

ALL DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICAL.l Y IN INCHES 
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logic Iymbol t 

AO 
A1 

A2 

A3 

A4 

AS 

A6 

A7 

A8 

A9 

A10 
Al1 
A12 

E 

G 

TMS27C64 
65, 536·BIT ERASABLE PROGRAMMABLE READ·ONLY MEMORY 

(10) 

(9) 

(8) 

(7) 

(6) 

(5) 

(4) 

(3) 

(25) 

(24) 

(21) 

(23) 
(2) 

(20) 

b 
(22) "" 

EPROM 8192 X 8 
0 .... 

A'l 

A'l 
0 A'l 

~A 8191 A'l 

Af\J 

A'l 

A'l 

A'l 
12 
~ 

(PWR OWN) ,. 
EN 

(11 ) 

(12) 

(13) 

(15) 
(16) 

(17) 
(18) 

(19) 

01 

02 

03 

04 
05 

06 
07 
08 

'This symbol is in accordance with ANSIIIEEE Std 91-1984 and lEe Publication 617-12. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) t 

Supply voltage range, Vee (see Note 1). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 0.6 V to 7 V 
Supply voltage range, Vpp (see Note 1) ....... _ . . . . . . . . . . . . . . . . . . . . . . . .. - 0.6 V to 14 V 
Input voltage range (see Note 11: All inputs except A9. . . . . . . . . . . . . . . . . . . .. - 0.6 V to 6.5 V 

A9 .................................. -0.6Vt013.5V 
. Output voltage range (see Note 1). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 0.6 V to Vee + 1 V 
Operating free-air temperature range ..... __ .... _ . . . . . . . . . . . . . . . . . . . . . . . . .. ooe to 70 0 e 
Storage temperature range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - 65°e to 150 0 e 

'Stresses beyond those listed under" Absolute Maximum Ratings" may cause permanent damage to the device. This is a stress ratIng 
only and functional operatIon of the device at these or any other condItIons beyond those indicated In the "Recommended Operating 
Conditions" section 01 this speCIfIcatIon IS notlmphed. Exposure to absolute·maxlmum·rated condItIons for extended pe"ods may affect 
device reliability. 

NOTE 1: Under absolute maximum ratings. voltage values are with respect to GND. 
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TMS27C64 
65, 536·BIT ERASABLE PROGRAMMABLE READ·ONL Y MEMORY 

recommended operating condition. 

TMS27CS4-1 TMS27CS4-1S 

TMS27CS4-2 TMS27CS4-20 

TMS27CI4 TMS27C64-25 UNIT 

TMS27C14-3 TMS27CI4-30 

TMS27CI4-4 TMS27C14-45 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage I,ee Note 21 4.75 5 5.25 4.5 5 5.5 V 

Vpp Supply voltage I'H Note 31 Vce Vee V 

TTL 2 Vee. 1 2 Vee. 1 V 
VIH High-level input voltage 

CMOS VCC-Q.2 VCC· O.2 ~CC-O.2 VCC· O.2 V 

TTL -0.5 0.8 -0.5 0.8 V 
VIL Low-level input voltage 

CMOS ~-O.2 CNhQ.2 ~-O.2 CNhO.2 V 

TA Operating free-air temperlture 0 70 0 70 °e 

ftItOTES: 2. Vee must be Ipplied before or It the same time IS Vpp Ind removed Ifter or It the same time as Vpp. The device must 
not be inserted into or removed from the bOlrd when Vpp or Vee is Ipplied. 

3. Vpp Cln be connected to Vee directly lexcept in the progrlm model. Vee supply current in this Clse would be ICC + Ipp. 
During programming. Vpp must be maintained It 12.S V 1:1: 0.5 VI. 

electrical characteristics over full ranges of recommended operating conditions 

PARAMETER TEST CONDITIONS MIN TVpt MAX UNIT 

VOH High-level output Voltage 10H = - 400 ,.A 2.4 V 

VOL lOW-level output voltage 10l = 2.1 mA 0.4 V 

II Input current (leakage) VI E 0 V to 5.5 V :t10 ,.A 

10 Output current lleakagel Vo '"' 0 V to Vee :t10 ,.A 

IPP1 Vpp supply current Vpp '"' Vee = 5.5 V 100 ,.A 

IPP2 
Vpp supply current 

Vpp = 13 V 30 50 mA 
(during program pulsel 

Vee supply current TTl·input level Vee" 5.5 V. r = VIH soo ,.A 
lec1 

Istandby) CMOS-input level VCC '"' 5.5V. r = Vec 250 ,.A-

VCC = 5.5 V. r = Vll. 

ICC 2 VCC supply current lactive) leycle • minimum cycle time. 30 40 mA 

output, open 

'Typical vllues are at T A '"' 25°C and nominal voltages. 

capacitance over recommended supply voltage range and operating free-air temperature range, 
f = 1 MHzt 

PARAMETER TEST CONDITIONS 

Cj Input caplcitlnce VI '" 0 V. f • 1 MHz 

Co Output clplcitance Vo '" 0 V. f '" 1 MHz 

1 eapacitlnce melsurements Ire made on Simple blsis only. 
'Typical v.lue, Ire It T A • 25°C Ind nomin.1 voltages. 
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TMS27C64 
65, 536·BIT ERASABLE PROGRAMMABLE READ·ONL Y MEMORY 

switching characteristics over full ranges of recommended operating conditions (lie Not. 4) 

TEST CONDITIONS 
'27CS4-' '27C64-2 '27C14 

PARAMETER '27CS4-'S '27CU-20 '27C64-25 UNIT 
I~,EE Nons 4 AND 51 

MIN MAX MIN MAX MIN MAX 

talAI Access time from address lSO 200 2SO nl 

tllEI Accesl time from chip enlble lSO 200 2SO ns 

lenlGI Output enable time from t; CL • 100 pF. 75 75 100 ftl 

Output disable time from ~ Of 
1 Series 74 m Load, 

'dis r, whichever occurl fillt' Input t, ~ 20 ns, 0 60 0 60 0 eo nl 

Output data valid time aher Input tf ~ 20 ns 

tvlAI change 01 address. r, Of 0 0 0 ns 

~. whichever occurs lirst' 

TEST CONDITIONS 
'27C64-3 '27C64-4 

PARAMETER '27C64-30 '27C64-45 UNIT 
ISEE NOTES 4 AND 51 

MIN MAX MIN MAX 

talA) Access time from address 300 4SO ns 

talE) Access time from chIp enable 300 450 ns 

lenlGI Output enable time from t; CL a 100 pF, 120 1SO ns 

Output disable time from G or 
1 Serres 74 TTL Load. 

'dil r, whichever occurs first t Input tr ~ 20 ns. 0 lOS 0 130 nl 

Output data valid tIme aher Input tl ~ 20 ns 

tvlAI change of address, r. or 0 0 ns 

~. whichever occurs first t 

'Value calculated from 0.5 V delta to measured output level. Th,s parameter is only sampled and not 100% tested. 

recommended timing requirements for programming. TA = 25°e. Vee = 6 V. Vpp = 12.5 V 
(see Note 4) 

MIN NOM MAX UNIT 

tw !1PGM) In.t.al program pulse duration 0.95 1 1.05 ms 

twrFPGMI Final pulse duration 2.85 7875 ms 

tlurAI Address setup time 2 ~ 

tsurEI r setup time 2 ~ 

tsurGI t; setup time 2 ~ 

tdislG) Output d.sable time Irom t; 0 130 ns 

tenlGI Output enable t.me from t; 1SO ns 

tsulD) Data setup time 2 ~ 

'suIVPPI Vpp setup tIme 2 " 
tsulVCCI Vce setup time 2 ~ 

'hiAI Address hold time 0 ", 
'hiDI Data hold time 2 ~ 

NOTES: 4. For all switching characteristic. and timing measurements. input pulse levels are 0.40 V to 24 V and Vpp • 12.5 V ~ 0.5 V 
during programmIng. 

5. Common test condltoon. apply lor td.slGI except durrng programming. 
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