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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 (UART), 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 result 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,
aliows 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 16-bit timers, with their associated 5-bit prescale, 16-bit capture latch, and timer outputs, simplify
A/D 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 any one of three modes: Asynchronous, Isosynchronous, or Serial
I/0. 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 O 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 Tl 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 1s 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 UART) 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.
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TMS77C82

8 BIT CMOS EPROM MICROCOMPUTER

functional block diagram
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TMS77C82

8-BIT CMOS EPROM MICROCOMPUTER

pin descriptions

OPERATION MODES EPROM MODE
SIGNAL PIN NO. Vo DESCRIPTION SIGNAL 110 DESCRIPTION
LCC | DIP | .
AO (LSb) 7 6 | /O | AO-A7 sre general-purpose bidirectional pins. A7 | A3-A7, A12 sre address
A1l 8 7| WO A6 | fines.
A2 9 8 | WO A5 |
A3 10 9| 10 A4 1
A4/SCLK 1 10 | VO | Datas I/0O/Seria!l port clock A3 |
AS5/RXD 18 16 | /O | Data I/O/Serial port receiver A12 |
AG6/EC2 16 15 | /O | Data l/O/Timer 2 event counter PGM | Program
A7/EC 12 11 1/0 | Data 1/O/Timer 1 event counter G | Output enable
BO/T20UT 3 3 (o} BO-B3 are outputs. B4-B7 are outputs in Single-Chip mode and memory interface pins in
B1/T10UT 4 4 0 all other modes. BO and B1 are outputs for Timer 2 and Timer 1.
B2 5 5| 0
B3/TXD 41 37 (o) Data output/Serial port transmitter
B4/ALATCH 42 38 (o] Data output/Memory interface address latch strobe
BS/R/W 1 1 (o] Data output/Memory read/write signal
86/ENABLE 43 39 | O | Dats output/Memory interface enable strobe
B7/CLKOUT 2 2 (o} Data output/internal clockout
Cco 31 28 | 1/O | Port C is a bidirectional data port. in [0} 110 | Q1-Q8 are bidirectional
Cc1 32 29 | VO | Microprocessor, Peripheral-Expansion, and Q2 1/0 | data lines.
c2 33 30 | /0 | Full-Expansion modes, Port C is 8 multiplexed Q3 110
c3 34 31 | VO | low address and data bus. Q4 110
c4 35 32 | O Q5 10
C5 36 33 | 1O Q6 110
C6 37 34 | 110 Q7 110
c? 38 35 | VO [oL:] 110
DO 30 27 | /O | Port D is a bidirectional data port. In AB | AO-A2 and
D1 29 26 | 1/0O | Microprocessor and Full-Expansion modes, A9 | AB-A11 are
D2 27 24 | /O | it is the high address bus. Al | address lines.
D3 26 23 | VO A10 |
D4 25 22 | o E t | Chip enable
D5 24 21 | WO AO |
D6 22 20 | VO Al |
D7 21 19 | VO A2 |
INT1 14 13 | Highest priority maskable external interrupt
INT3 13 12 I | Lowest priority maskable external interrupt
RESET 15 14 | 1 | Reset GND Vgg for EPROM mode
MC 40 36 | Mode control pin, Vcc for Microprocessor Vpp Program enable
mode 12.5 V to program
(0 V to verify)
XTAL2/CLKIN 19 17 | Crystal input for control of internal oscillator GND Vgg for EPROM mode
XTAL1 20 18 o} Crystal output for control of internal oscillator
Vee 28 25 Supply voltage (positive) vee Supply voltage (6 V)
Vss 23 40 Ground reference GND Ground reference
39
44
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TMS77C82
8 BIT CMOS EPROM MICROCOMPUTER

—_—
architecture
memory modes
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 I/0 pins, and the amount of external address space available in each of the different modes. To enter
the EPROM mode, the RESET and XTAL2 pins must be held low.
OPERATION MODES EPROM EPROM
MODE SELECT SINGLE- PERIPHERAL FULL PROGRAMMING VERIFY
CHIP EXPANSION EXPANSION MICROPROCESSOR MODE MODE
110 CONTROL| BIT 7 0 0 1 X X X
REGISTER BIT 6 0 1 0 X X X
MODE CONTROL PIN Vgs Vss Vss vee Vpp Vss
RESET PIN Vce vee vee vee Vss Vss
XTAL2 PIN N/A N/A N/A N/A Vsg Vss
X — Don’t care '
N/A — Not applicable
PERIPHER F
SINGLE-CHIP ERIPHERAL utt MICROPROCESSOR
EXPANSION EXPANSION
110 Pins:
Bidirectional 24 16 8 8
Output only 8 4 4 4
Expansion Bus:
Address only lines 0 0 8 8
Multipiexed Address/Data lines 0 8 8 8
Control lines 0 4 4 4
Membry Space:
RAM 256 256 256 256
EPROM? 8192 8192 8192 0
Interneal Peripheral File 28 25 23 23
External Peripheral File (] 231 233 233
External Memory (o] 0 56832 65024

tThe first six bytes of masked ROM are reserved for Tl internal use.
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TMS77C82

8-BIT CMOS EPROM MICROCOMPUTER

memory map

>0000

>0100
>011C

>0200

>E000

>FFFF

SINGLE-CHIP

PERIPHERAL
EXPANSION

FULL
EXPANSION

MICROPROCESSOR

REGISTER FILE

ON-CHIP PERIPHERALS (TIMERS, INTERRUPTS, 1/0 PORTS, SERIAL PORT)

NOT
AVAILABLE

PERIPHERAL EXPANSION

ON-CHIP PROGRAM EPROM,

8K BYTES

MEMORY
EXPANSION

SINGLE-CHIP

PERIPHERAL
EXPANSICN

FULL
EXPANSION

MICROPROCESSOR
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TMS77C82
8 BIT CMOS EPROM MICROCOMPUTER

peripheral memory map

REGISTER ADDRESS NAME NOTE FUNCTION
PO >0100 IOCNTO 3 Interrupts 1, 2, and 3, expansion mode control
P1 >0101 IOCNT2 Polarity and edge/level control for INT1 and INT3
P2 >0102 IOCNT1 3 Interrupts 4 and 5
P3 >0103 - Reserved
P4 >0104 APORT A port data value
P5 >0105 ADDR A port direction register
P6 >0106 BPORT 1 B port data value
P7 >0107 - Reserved
P8 >0108 CPORT 1 C port data value
P9 >0109 CDDR 1 C port direction register
P10 >010A DPORT 2 D port data value
P11 >0108 DDDR 2 D port direction register
P12 >010C T1IMSDATA 3 Timer 1 MSB reload register/MSB readout latch
P13 >0100D T1LSDATA 3 Timer 1 LSB reload register/LSB decrementer value
P14 >010E TI1CTLY 3 Timer 1 control register 1/MSB readout latch
P15 >010F TI1CTLO 3 Timer 1 control register O/LSB capture latch value
P16 >0110 T2MSDATA 3 Timer 2 MSB reload register/MSB readout latch
P17 >0111 T2LSDATA 3 Timer 2 LSB reload register/LSB decrementer value
P18 >0112 T2CTLY 3 Timer 2 control register 1/MSB readout latch
P19 >0113 T2CTLO 3 Timer 2 control register O/LSB capture latch value
P20 >0114 SMODE Serial port mode control register
P21 >0115 SCTLO Serial port control register O
P22 >0116 SSTAT Serial port status register
P23 >0117 T3DATA 3 Timer 3 reload register/decrementer value
P24 >0118 SCTL1 Serial port control register 1
P25 >0119 RXBUF Receiver buffer
P26 >011A TXBUF Transmitter buffer
P27 >0118 - Reserved

P28-P255 | >011C->01FF - Peripheral expansion

NOTES: 1. P8, P9, and the most significant nibble of P6 become off-chip in Peripheral Expansion, Full Expansion, and Microprocessor modes

interrupt priorities

2. P10 and P11 become off-chip in Full Expansion and Microprocessor modes. All other addresses between PO and P27 inclusive

remain on-chip in all expansion modes.

functions.

Exercise caution when using logical instructions (e.g., ANDP, ORP, XORP) on these registers because of the different read/write

The TMS77CB82 has five interrupt levels plus RESET. These levels are defined as follows:

Level O:

Level 1 (INT1):

Level 2 (IN_T2):
Level 3 (INT3):

Level 4 (INT4):
Level 5 (INT5):

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

j
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TMS77C82
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-
device Initialization
Interrupt level O (RESET) cannot be masked and will be recognized immediately, even in the middle of
an instruction. To execute the level O interrupt, the RESET pin must be held low for a minimum of 1.25
internal clock cycles (tc(C)) 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
PS5, P9, P11 Data Direction Registers Set to all Os (pdrts sre inputs)
P4, P8, P10 Port A, C, D 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, O, and IOCNT2 are indeterminate)
NOTE: INT1FLG-INT3FLG are cleared
P2 IOCNT1 Bits 3, 2,0 setto O
Bits 7, 6, 5, 4, 1 not affected
NOTE: INTAFLG is not cleared
NOTE: INTSFLG is cleared
P21 SCTLO Bits 7, 2, 1, 0setto O
Bit 6 set to 1
Bits 5, 4, 3 not affected
P22 SSTAT Bits 6, 1 set to O
Bits 2, O set to 1
Bits 7, 5, 4, 3 not affected
P24 SCTL1 Bits 6, 5,4, 3, 2setto O
Bits 7, 1, O not affected
P14 TI1CTLY Bit 6 setto O
All others not affected
P18 T2CTLY Bits 7, 6 set to O
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 vector

1/0 control registers

The 1/0 control registers are located in the Peripheral File and are responsible for memory mode definition
and interrupt control. In the following figures, each bit in the /0 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 O to the INTn CLEAR bit has no effect on the bit.

i
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TMS77C82
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IOCNTO 0 = INT3 Inactive
PF number = PO 1 = INT3 Pending
Address = >0100 0 = INT2 Inactive
1 = INT2 Pending
0 = INT1 Inactive
| 1 = INT1 Pending
7 6 5 4 3 2 1 0
READ MEMORY | MEMORY INT3 INT3 INT2 INT2 INT1 INTY
MODE 1 | MODE O | FLAG ENABLE FLAG ENABLE FLAG ENABLE
Reset Values | 0 o | 0 | 0 o | o | o | o |
MEMORY | MEMORY INT3 INT3 INT2 INT2 INT1 INT1
WRITE MODE 1 | MODE 0 CLEAR ENABLE CLEAR ENABLE CLEAR ENABLE
7 6 5 4 3 2 1 0
’ | 4 { 0 = iINT1 Disabled
1 = iNT1 Enabled
0 = No Effect
00 = Single-Chip 1 = Clear INT1 Flag
01 = Peripheral 0 = INT2 Disabled
Expansion 1 = INT2 Enabled
10 = Full | 0 = No Effect
Expansion 1 = Clear INT2 Flag
11 = Undefined | 0 = INT3 Disabled
1 = INT3 Enabled
0 = No Effect
1 = Clear INT3 Flag
FIGURE 1. I/0 CONTROL REGISTER 0 (IOCNTO)
JOCNT1 0 = INTS Inact!ve
PF number = P2 1 = INT5 Pending
Address = >0102 0 = INTA4 Inactive
rt = INT4 Pending
4 3 2 1 0
INTS INTS INT4 INTA
o
READ ‘ ‘ 0 FLAG ENABLE FLAG ENABLE
Reset Values | x I X I xI X I 0 I 0 l X | 0 I
INTS INTS INT4 INT4
WRIT X X
E X x CLEAR ENABLE CLEAR ENABLE
7 -] 5 4

X = No Effect

1 0
| 0 = INT4 Disabled
1 = INT4 Enabled
0

3 2
1 = Clear INT4 Flag
0 = INTS Disabled

= No Effect
0 = No Effect
1 = INTS5 Enabled

1 = Clear INTS Flag

FIGURE 2. 1/0O CONTROL REGISTER 1 (IOCNT1)
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TMS77C82
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0 = Active Low/Falling Edge

IOCNT2
1 = Active High/Rising Edge

PF number = P1
Address = >0101 0 = Edge and Leve! Sensitive

1 = Edge Only Sensitive |

7 6 5 s 3 2 1 0
READ OR X INT3 INT3 INT1 INT1
WRITE X EDGE |poLARITY] X X EDGE |POLARITY

Reset Valves [ x | 2ol

X = Indeterminate

L 0 = Active Low/Falling Edge
1 = Active High/Rising Edge
0 = Edge and Level Sensitive
1 = Edge Only Sensitive

NOTE 4: When changing the sense of INT1 or INT3, the interrupt will become active (set the FLAG bit and interrupt the CPU if enabled)
if the level present at the interrupt pin corresponds with the new sense selected. Also, the corresponding capture latch will be loaded.

FIGURE 3. I/O CONTROL REGISTER 2 (IOCNT2)

programmable timer/event counter

The TMS77CB82 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, 8 16-bit capture latch, and a 5-bit prescaler with a 5-bit reload register. Timer 3 consists of an
8-bit readable decrementer with an B-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 2).

Timer 1 MSB readout latch can be read from both P12 (>010C) and P14 (> 010E). Similarly, Timer 2
MSB readout latch can be read from both P16 (>0110) 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

j
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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.
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RELOAD REGISTER

DECREMENTER

8-BIT LSB

INTERNAL BUS

UNDERFLOW
|

8-BIT MS8
DECREMENTER

RELOAD PULSE

L SET INT2 FLAG, IOCNT0.3

| _TOGGLE B1 1F T10UT

— CASCADE OUT TO TIMER 2

IS SELECTED, T1CTL1.6 = 1

READ LSB OF
DECREMENTER

.-

o0—A7
I'To
|
|
| -4 fosc
l
T1CTLO.6
(SOURCE)

PRESCALER -740(0 !
RELOAD REGISTER } | 1 1
|
: 5-BIT I
I PRESCALER TICTL0.7
START)
P13 8 L ————— - t
8-BIT LSB 7‘-0‘(0— UNDERFLOW
RELOAD REGISTER i Y |
L

P15
8-BIT LS8

CAPTURE LATCH

8-BIT MSB
CAPTURE LATCH

o0—
|
|

— O o

P12
or
P14

MSB READOUT

LATCH

I
L READ LSB OF
CAPTURE LATCH

INTERNAL BUS

FIGURE 4. TIMER 1 SCHEMATIC DIAGRAM
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TMS77C82
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timer 1 control registers

TIMSDATA P12 >010C TILSDATA P13 >010D
7 6 5 4 3 2 1 0 7 6 5 4 3 2 1 0
READ MSB READOUT LATCH LSB DECREMENTER VALUE
WRITE MSB RELOAD REGISTER LSB RELOAD REGISTER

Reset Values TLEI m ITI m mE ITI EEE l'ﬂ m 171 DTI LTI

X = Indeterminate

FIGURE 5. TIMER 1 DATA REGISTERS

TI1CTLY P14 >010E
7 6 5 4 3 2 1 0
READ MSB READOUT LATCH
WRITE T10UT
X X X X X b X
Reset Values ]

L— 0 = Data register bit B1
1 = T10UT; toggles B1 when T1 decrements through 0

T1CTLO P15 >010F
7 6 5 4 3 2 1 0
READ LSB CAPTURE LATCH
START | SOURCE | T1HALT PRESCALER RELOAD REGISTER

WRITE

Reset Values | O X 0 ‘XI IX] le |X| |x|

[ X = Indeterminate

— 0 = Timer 1 remains active during IDLE
1 = Timer 1 will halt during IDLE
L__ 0 = Internal clock source fosc/d
1 = External clock source from A7/EC1

L— O = Stop timer, hold current count value.
and clear INT2 FLAG

1 = Reloads prescaler and decrementer
and begin decrementing

FIGURE 6. TIMER 1 CONTROL REGISTERS
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TMS77C82
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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.

T2CTLO0.7
(START) | 1

G| °Q,

5
PRESCALER  [-OT0- 70 o

RELOAD REGISTER | B I =
| T2CTLY.? -— i
: 5.BIT (CASCADE) i
P17 . | I p— (SOURCE)
8.BIT LSB _7Loi/c UNDERFLOW CASCADE OUTPUT
RELOAD REGISTER i ) OF TIMER 1
A l
P17 8 P19
. 8-BIT LSB —7‘°1|°—" 8-BIT LSB
e } DECREMENTER | CAPTURE LATCH
8
8-BIT MSB 7"0‘:/0— UNDERFLOW L—Wﬁ
RELOAD REGISTER 1 | I
| |
INTERNAL BUS | 8-BIT MSB 8 8-BIT MsB
| DECREMENTER ©=*1 capTure LaTCH
|
l RELOAD PULSE |
! |
READ LSB OF _! L READ LSB OF
—SET INT5 FLAG, IOCNT1.3 DECREMENTER CAPTURE LATCH
L TOGGLE BO IF T20UT P16 1 Mss READOUT N
IS SELECTED, T2CTL1.6 = 1 or
P18 LATCH -

INTERNAL BUS
FIGURE 7. TIMER 2 SCHEMATIC DIAGRAM
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TMS77C82
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timer 2 control registers

T2MSDATA P16 >0110

T2LSDATA P17 >0111
7 6 5 4 3 2 1

0 7 6 5 4 3 2 1 0
READ MSB READOUT LATCH LSB DECREMENTER VALUE
WRITE MSB RELOAD REGISTER LSB RELOAD REGISTER
Reservawes [X] [x] [x] ] [x] ] X1 [X] [x] ] (] [x] [x] [x] [x] [x]
X = Indeterminate

FIGURE 8. TIMER 2 DATA REGISTERS

T2CTLY P18 >0112

7 6 5 4 3 2 1 0
READ MSB READOUT LATCH
WRITE |CASCADE| T20UT
X X X X X X
Reset Values 0 0
[ 4

—— 0 = Data register bit BO

1 = T20UT; toggles BO when T2 decrements through O
L—0 = Clock determined by SOURCE bit
1 = Clock source is Timer 1 reload signal
T2CTLO P19 >0113
7 6 5 4 3 2 1 0
READ

LSB CAPTURE LATCH

WRITE START | SOURCE | T2HALT PRESCALER RELOAD REGISTER

] B A A ] [ [+

X = Indeterminate

Reset Values 0

—— 0 = T2 remains active during IDLE
1 = T2 will halt during IDLE
0 = Internal clock source fo¢c/4

1 = External clock source from A6/EC2

(=]
"

Stop Timer 2, hold current value. and clear INTS FLAG
Reload prescale and decrementer and begin decrementing

-
"

FIGURE 9. TIMER 2 CONTROL REGISTERS
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TMS77C82
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timer 1 and timer 2 clock source

TIMER 1 CLOCK SOURCES

T1CTLO
¢ CLOCK
BIT 6 MODE
SOURCE
(SOURCE)
0 fosc/4 RTC (Real Time Clock)
1 A7, External EC (Event Counter)

TIMER 2 CLOCK SOURCES

T2CTLO T2CTLY
BIT 6 BIT 7 cLock MODE
SOURCE
(SOURCE) |(CASCADE)
0 0 fosc/4 RTC
1 (o] A6, External EC
X 1 Reload Signal of Timer 1 CASCADE

Bit 7 of timer control registers TICTLO and T2CTLO is the START bit for Timer 1 and Timer 2, respectively.
When a O is written to the START bit, the timer chain is disabled and frozen at the current count value,
and Timer 1’'s INT2 FLAG or Timer 2's INT5 FLAG is set to O. When a 1 is written to the START bit,
regardless of whether it was a O or a8 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. Both
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 A7 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 fggc/4. The minimum pulse width must not be less than 1.25 machine cycles (t¢(C)). 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 B1 and BO outputs, respectively,
to be toggled every time the timer decrements through zero. This function is enabled by the T10UT bit
and T20UT bit (bit 6) in timer control registers TICTL1 and T2CTL1.

When operating in the timer output mode, the BO and/or B1 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 INT5 enabled
or disabled. Also, if the timer is active during the IDLE instruction, the timer output feature will continue
to operate.
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Whenever the T20UT or T1OUT bit is returned to O, BO or B1 will become an output-only pin, like B2.
The value in the BO or B1 data register will be the last value output by the timer output function, so that
BO or B1 will not change as the T20UT or T10UT 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 T10UT and T20UT bits are set to O by RESET, so the timer output function will not be enabled unless
the user sets the T1IOUT 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 T2CTL1 set to 1).

j
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serial port

The TMS77C82 contains a serial port which greatly enhances its'1/O and communciation capability. The
gerial port can operate in several modes which permit the TMS77C82 to interface with Universal
Asynchronous Receiver/Transmitter (UART) peripheral devices, as well as several microcomputers (e.g.,
TMS77C82, TMS70C42, TMS7042, TMS7742, 6801, 8051). The serial port consists of a receiver (RX),
transmitter (TX), and baud rate generator (Timer 3, T3). Itis controlled and accessed through the following
registers in the Peripheral File:

REGISTER ADDRESS NAME TYPE FUNCTION
P20 >0114 SMODE R/W Serial Port Mode
P21 >0116 SCTLO R/W Serial Port Control O
P22 >0116 SSTAT READ Serial Port Status
P23 >0117 T3DATA R/W Timer 3 Data
P24 >0118 SCTL1 R/W Serial Port Control 1
P25 >0119 RXBUF READ Receiver Buffer
P26 >011A TXBUF WRITE Transmission Buffer

For detailed register bit descriptions, refer to the TMS 7000 Family Data Manual, part number SNDOO1B.

cpPU

{1

SMODE
SCTLO
SSTAT
T3DATA TIMER - &— A4/SCLK
3
SCTL ——INT4
|=e— SCLK
RXBUF K RXSHF - RX |- AS/RXD
o= INT4
}==—SCLK
TXBUF ), TXSHF > TX -s—B3/TXD
—— INT4

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

i
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SMODE
PF number = P20
Address = >0114

7 6 5 ) 3 2 1 0
READ STOP CMODE PEVEN PEN CHAR1 CHARO ASYNC MULTI
WRITE §TOP CMODE PEVEN PEN CHAR1 CHARO ASYNC MULTI
Reset Values | X X X X X X X X
Protocols:
0 = Motorola
00 = 5 bits/char 1 = Intel
01 = 6 bits/char
10 = 7 bits/char — 0 = Isosynchronous
11 = B bits/char communication
1 = Asynchronous
communication
L 0 = Parity disabled

1 = Parity enabled

. 0 = Odd parity
1 = Even parity

- O = Serial /0 mode
1 = Communication mode

L. 0 = One stop bit
1 = Two stop bits

FIGURE 11. SERIAL PORT MODE (SMODE)

SMODE is the RX/TX control register that describes the character format and type of communication mode.
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SCTLO
PF number = P21
Address = >0116

7 6 6 4 .3 2 1

0
READ SPH UR (1] 0 0 RXEN SCLKEN TXEN
WRITE SPH UR X ER X RXEN SCLKEN TXEN
Reset Values | 0 1 X X X 0 0 0

0 = No reset of flags

0 = Transmitter
1 = Reset error flags

disabled
(Write mode) 1 = Transmitter
enabled
- 0 = Serial port enable -

O = A4 is general
purpose 1/O
1 = Adis SCLK

1 = Reset serial port

~ 0 = Serial port and Timer 3
fully active during IDLE
1 = Serlal port and Timer 3
fully halted during IDLE

L O = Receiver disabled;
AS is general
purpose /0

1 = Recsiver ensbled;
A5 is RX input

FIGURE 12. SERIAL PORT CONTROL REGISTER O (SCTLO)

SCTLO is RX/TX 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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SSTAT
PF number = P22
Address = >0116

7 6 5 4 3 2 1 0

READ IADD BRKDT FE OE PE TXE RXRDY TXRDY

Reset Values | X (V] X X X 1 4] 1

— 0 = TXBUF full
1 = TXBUF ready
for character

RXBUF empty
RXBUF ready
with new
character

I
(=]
non

— 0
1

Transmitter written to
Transmitter empty

—— 0 = No parity error, f PEN - 1
1 = Parity error, If PEN - 1

0 overrun error

1 = Overrun error

No framing error

— 0 -
1 = Framing error

b O = 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 (SSTAT)

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

T3DATA
PF number = P23
Address = >0117

7 (-] 5 4 3 2 1 0
READ CURRENT TIMER VALUE
WRITE TIMER RELOAD REGISTER (TRR)

FIGURE 14. TIMER 3 DATA REGISTER (T3DATA)

i
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SCTL1
PF number = P24
Address = >0118

READ | T3RUN

WRITE | T3RUN

Reset Values | O

7 (] 6 4 3 2 1 (]
CLK SLEEP wu T3FLG T3ENB PRE3(1) | PRE3(0)
CLK SLEEP wu T3FLG T3ENB PRE3(1) | PRE3(0)
0 V] (1] (4] 0 X X
|
2-bit prescale reload
register for Timer 3
— 0 = Disable T3 interrupt
to set INT4 FLG
1 = Enable T3 Interrupt
to set INT4 FLG
L WRITE: 0 = Clear T3FLG
1 = Set TIFLG
READ: O = T3FLG was software cleared
1 = Timer 3 Decremented
through O or T3FLG
was software set
S Controls TX multiprocessor communication
- Controls RX multiprocessor communication
~ 0 = External SCLK from pin A6/SCLK
1 = Internal SCLK from Timer 3
= 0 — O = Timer remains stopped., decrementer continuously reloaded from reload register
1 = 1 = Timer starts to decrement from reload register value
1 — 0 = Timer 3 stops decrementing. decrementer continuously reloaded from reload register
1 = 1 = No effect on Timer 3, decrementer continues to decrement from current value

FIGURE 15. SERIAL PORT CONTROL REGISTER (SCTL1)

For a description of the individual timer bits in SCTL1, see the Timer 3 section of this document.
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RXBUF
PF number = P25

Address = >0119

7 (] [ 4 3 2 1 0
READ RECEIVER DATA
0 0 0 = 6 data bits —
0 0 = 6 data bits >
0= 7 dsta bits -
FIGURE 16. RECEIVER BUFFER (RXBUF)

TXBUF

PF number = P26

Address = >011A
7 [-] -] 4 3 2 1 (1]

WRITE TRANSMITTER DATA
X X X = 5 data bits >
b 4 X - 6 deta bits- >
X @ 7 data bits >
X = ignored

FIGURE 17. TRANSMITTER BUFFER (TXBUF)

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
1 1
1 0
0 1
0 0

Serial Port Clock Operation

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 1/0. The clock for the serial port is provided by
Timer 3 but is not output on any pin.

A4 is selected as general-purpose |/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 = O 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 O, 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 O by RESET. The A4 direction register is also set to O (input) by RESET.

22
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timer 3

Timer 3 can be used as a general-purpose timer or as the clock generator for the serial port. Timer 3 is
accessed through T3DATA and SCTL1. The Timer 3 clock source is an internal signal with the frequency
equal to fogc/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 0. 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 0. The timer begins decrementing when the T3RUN bit is changed from O
to 1. The T3RUN bit is initialized to O by reset.

Each time the timer decrements through zero, the Timer 3 flag is set to 1 and the INT4 FLAG is set to
1 if T3ENB (SCTL1 bit 2) is 1. Timer 3 and its flags are not affected by the serial port software reset (UR).
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 zero)
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 B-bit timer reload registers.

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

Asynchron Baud Rat fose SCLK
ronous Bau = =
Y ate 64(PRR+ 1)(TRR + 1) 8
fosc

Isosynchronous Baud Rate = SCLK

8(PRR+ 1)(TRR+ 1)

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

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

The baud rate for the serial I/0 mode is determined with the same equation used to determine the
isosynchronous baud rate.
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P24 | 2 0 Q\c
PRESCALER  [/<OT0 ; 7o) +4 F— foc
RELOAD REGISTER ! | :
' 2817 !
| SCTL1.7
i PRESCALER T 3RUNI
P23 ‘ g L ——T—
88IT 7L°‘|( o— UNDERFLOW SCTLO.1 _ _
RELOAD REGISTER i Y (SCLKEN) | o
i P23 scTL1.6
C I 8.BIT ‘CL'K’ 0—A4
) I DECREMENTER Iy o LU
: L- SERIAL PORT
1
! ReLoap putse ,
+
INTERNAL BUS

— SET T3FLG, SCTL1.3

1
‘ O—— SET INT4 FLAG (IOCNT1.1)
|

I 0
SCTL1.2~—J
(T3ENB)

FIGURE 18. TIMER 3 SCHEMATIC DIAGRAM

serial port initialization and reset

After a system reset, the UR bitin SCTLO 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 (SCTLO 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 and#the 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 SCTLO (SET BIT 6 TO 0)
WRITE TO SCTL1

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

i
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UART reset by software
Setting the UR bit (SCTLO bit 6) to 1 affects the following:

SCTLO Bits 7, 2, 1,0setto O
Bit 6 set to 1
Bits 5, 4, 3 not affected
SSTAT Bits 6, 1 setto O

Bits 2, O set to 1
Bits 7, 5, 4, 3 not affected

SCTL1 Bits 6, 5, 4 setto O
Bits 7, 3, 2, 1 O not affected
Pin 37 (B3/TXD) Outputs the value of bit 3 of P6

Pin 10 (A4/SCLK) Configures to the corresponding values stored in P4 and P5
Pin 16 (A5/RXD) Configures to the corresponding values stored in P4 and P5

You cannot write to the affected bits of SCTLO and SCTL1 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 (UR) within
that instruction is O.

software example

The following software example initializes the TMS77C82.

(2 e 2y s ey e IR Ry e e T R e e e e S ]
* RESET AN INITIALIZATTIIDODN

LA 2222222222222 2222222222222 X2 X2 22X X R X 2 s R X R R R L N R X X
»

» EGCUATE TAEBRBLE

-

AFCORT EGU P4 Fort A Data Register

BFORT ERU P& Fort B Data Regicster

CFORT EQU Pe Fort C Data Renister

DPORT  E F10 Fort D Data Reagister

ALDDR EQLU P Fort A Data Direction Register
CDDR E Fe Fort C Data Direction Reguster
DDDR EQU F11 Fort D Data Directicon Register

»

* 1/0 CONTROL REGISTERS

*

IOCNTO EQOU PO Interrupts 1,2,% and E-pancion made
IDCNT1 EQU < Interrupts 4. %

I0CNT2 EQL F1 Folarity and level contral for e“ternal inte.
»

* TIMER 1 REGISTER=Z

-

TI1CTLO EQU P15 Timer 1 control register O
TICTL1 EQL F14 Timer 1 control reqgister 1
TILSDA EQL F12 Timer 1 LSE relcad Register
TIMSDA EQ F12 Timer 1 M3B relcad Reqister
FPRESC1 EQU >00 Timer 1 Frescale value for 10 ms
TIOMSL E »97 Timer 1 MZBR value far 10 me
T10OMSM EQL >3A Timer 1 LSE value for 10 ms
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*

*
T2CTLO
T2CTL
TZLEDA
TzM=DA
PRE=CZ2
T1OKHL
T10KHM
»

*

*
T3DATA
SMODE
SCTLO
SSTAT
SCTL
RXBLIF
TXRUF
B200O

ECI
EDt
EnLl
Ed
ECU
EnQL
ECL

E
Ent
Ect
E
EC)
Eio
EC)
EQU!

F1?
F12
F17
F1é

TIMER Z REGIZTER=

Timer Z control register O

Timer 2 control register 1

Timer Z LSPE reload Register

Timer & M:ZE reload Reagister

Timer 2 Frescale value for 10 KH:z
Timer 2 MZB value for 10 KH:z
Timer 2 LSE value for 10 KHz

LIART REGISTERSZ

Timer 2 relacd register

Terial port Mode Control Register
Serial port Control Register O
Serial port Status Reagister
Serial port Control ReqQister 1
Receiver buffer

Transmitter tuffer

Count for 300 baud at A MH:

*

*

x %k %k % % %

THI

DINT
MOVF

MoV
LDSF

MOVF
MOVF
MIVP

MOVP
MOVP
MOVFP
MQOVP
MOvVP
MQVF
MOVP

%201000000,SCTLL Halt timer &, sleep % WL bit

%100,B

72200101110, ITINTO  Zet Mode, enable int Z, clear all flags
72700001111, I0DCNT1  Enable interrupte 4,5 3 clear all flaas
Z700000000, IOCNT2 Set INTs sense; type = level

PORT DATA
%?200001000, AFORT Initialize Poart A
72710111100, BPCRT Initialize Fart B (B2=1 for UART operaticon)
4710101011 ,CFORT Initialize Fort C
%4200001001, DFORT Initialize Fort D
%?10001110, ADOLDKR Initialize Fort A
74710111111 ,CDDR Initialize Fort C directions registers
%?701001001, DDDR Initialize Port D directions registers

Dicable interrupte

"
o

-+
+

Set stack pointer to R100

INTERRUFTES

TIMER 1

Timer 1 is confiqured as an internal real time clock which
interrupts the CFU every 10 ms (at & MHz) on interrupt level

MQVF
MOVF
MQVvP
MOVFE

2200000000, TICTLY Timer 1 cutput pin turned off

ZTIOMSL, TILSDA
ZT10OMSM, TIM3DA

LSB timer latch value for 10 ms
MSB timer latch value for 10 ms

Z>E€0+PRESC1 , TICTLO start btit + prescale value set

-
ol
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* %k & ® ¥ % %

*

TIMER 2

Timer 2 wil) output a square wave with a 10 FHz frequency
The square wave will cutput on Fort B pin O. Once configured,

-

Timer 2 will run continuously, without futher CFL servicing.

MOVP  %701000000,T2CTLY Timer 2 cutput pin turned on

MOVP  ZT10OKHL, T2LSDA LSB timer latch value for 10 FHz

MOVFE  ZT10KHM, T2ZMSDA MZB timer latch value for 10 FHz

MOVF  %D>B8O+PRESC2,T2CTLO Start bit + prescale value set
SERIAL FORT

MOVFE  ZB3200, TIDATA Configqure UART at 200 baud

MOVFE 7701111110, SMODE data bits =2 Stop=1,Farity=even, Frotocol=mator
MOVFE  %?200010100,SCTLO Reset errors, enable RX,dicable sclb and TX
MOVP  %Z711000010, SCTLL Start UART, CLK=int, prescale=Zieleep ¥ W=offt
EINT LET THE INTERRUFTS IN NOW

END oF INITIALIZATTION

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 TTHALT,
T2HALT, and SPH bits, located in the TICTLO, T2CLTO, and SCTLO registers, respectively.

The Wake-up mode is entered when the IDLE instruction is executed. If the TIHALT, T2HALT, 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 T1HALT, T2HALT, 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.

ENTER ExiT!

MODE FUNCTIONAL BLOCK STATUS MODE MODE
CpPU T1, T2, T3-UART osC VIA VIA

Wake-up Halted T1, T2, snd T3-UART individually Active IDLE RESET
programmed as fully INT1

active or halted INT2?
INT3

INT4?

INTS?

HALT OSC-ONS Halted 71,72, and T3-UART are all halted Active IDLE RESET
TNT1
INT3

HALT OSC-OFF$ Halted T1, T2, end T3-UART are 8ll halted | Inactive IDLE RESET

'lmerrupts must be enabled to exit.
$May be used to exit wake-up mode if not programmed to be inactive during IDLE.
SMask Options. Not programmable.
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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 D) in the low power
mode, for each of the expansion modes. All of the other I/0 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
1/0 PIN SINGLE-CHIP PERIPHERAL AND
EXPANSION MICROPROCESSOR
CLOCKOUT (B?7) B7 data register value 0 (0]
ENABLE (B6) B6 data register value 1 1
R/W (BS) B5 data register value 1 1
ALATCH (B4) B4 data register value (o] 0
ADDR/DATA (C7-CO) Individual I/O X X
HIGH ADDR (D7-DO) Individua! 1/0 X X

X = Indeterminate
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 TIHALT is 1. If TIHALT is O 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 INT 1 pin is taken to its active level, regardless of the value
of the INT1EN 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.
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instruction set

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 (R24) - 1 -~ (R24)
Dual Register ADD R32.R17 (R32) + (R17) -~ (R32)
Peripheral File XORP  A,P17 (P17) .XOR. (A) - (P17)
Immediate AND % >C5,R35 (R35) .AND. >C5 - (R35)
Program Counter Relative JmpP LABEL (PC) + off8 - (PC)
Direct Memory LDA &>F3D4 (F3D4) - A
Register File Indirect STA *R22 (A) - (R22)
Indexed BR &> 1AAA(B) (>1AAA) + (B) - (PC)

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
system 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 DEFINITION SYMBOL DEFINITION
s Source Operand d Destination Operand
A Register A or RO in Register File 8 Register B or R1 in Hegister File
RF Source or Destination Register in Register File label 16-bit Labe!
Pn Source or Destination Register in Peripheral File iop16 16-bit Immediate Operand
Rp’ Source or Destination Register Pair (Rn, Rn — 1) PCN 16-bit Address of Next Instruction
jop 8-bit Immediate Operand ST Ststus Register
off8 8-bit Signed Offset (label — PC) [ Extended Addressing Operand (Direct, Indirect,
PC- Program Counter Indexed)
SP Stack Pointer - Is Assigned To
% Immediate Operand Stack Present Address of Stack Pointer
C Status Register Carry Bit () Contents of
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TMS7000 FAMILY INSTRUCTION SET SUMMARY

ADDRESSING MODES
OPERATION DIRECT EXTENDED DESCRIPTION
OTHER
A 3 RF Pa | @abel | °RF | @abel(B) | -
ADC B._ 15 Add with Carry
RF._ 1] 28 | 310 5+ d+(C)— W
%iop. _ n A7 | M
ADD B._ 15 Add
RF._ ] 28 | 3110 (s) + (d) - )
%iop, _ 217 27 | 3®
AND B._ 15 And
RF,_ m 2 | 30 {s) LAND. (d) — )
%0p.. i) 27 | I
ANDP A_ 2110 And Peripheral
B._ 28 {s) AND. (Pn) — (Pn)
Soiop, _ amn
BR - 310 218 32 Branth
W — (PC)
sruo!  B._stts m Bit Test and Jump If One
RF._.0f18 3Nno 310 | 42 It {s) AND. id) # 0, then
%iop, _of8 N v |4 (PC) + ofi8 — (PC)
BTJOP'  A_otiB 3 Bit Test and Jump If One Peripheral
B._oft8 3o H (s) AND. {(d) # O, then
%iop, _oH8 412 PC) + oft8 — (PC)
srazt  B._astte n Bit Test and Jump If Zero
RF._ott8 3ano 30 | an2 if (s) .AND. NOT (d) = O, then
%iop, _.oH8 an /| 4N (PC) + off8 — (PC)
ryze! A._otB im Bit Test and Jump If Zero Peripheral
B._.ofi8 3o If (s) AND. NOT (d) # O, then
%iop, o8 412 (PC) + off8 — (PC)
CALL - 34 213 3ne Colt
(SP) « 1 —(SP)
{PC MSB) — (Stack)
(SP) + 1 — (SP)
(PC LSB) — (Stack)
Opetond Address — {PC)
CLR - 15 1w | an Clear
0— W
CLRC 16 Clear Carry Bit
0 - (C
CMP B. 5 Compare
RF,_ ] 28 | 30 (d) - (s) computed; sets flags on result
%iop, _ m 4 | 3d
CMPA - an2 2m N4 Compare A
(A) - (s) computed; sets flags on result
DAC B._ m Decimal Add with Cerry
RF,_ 210 | 2n0 | 2 {3) + (d) + (C) — «) BCD)
Siop, _ 28 28 | 3

t Add 2 to cycle count if jump is taken.
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TMS77C82

8 BIT CMOS EPROM MICROCOMPUTER

TMS7000 FAMILY INSTRUCTION SET SUMMARY (CONTINUED)

ADDRESSING MODES
OPERATION DIREST EXTENDED DESCAIPTION
OTHER
A 8 RF Pa (1] °RF Mab(B)
DEC - 15 Ww | Decrement
W-1-4
DECD - mw m | am Decrement Double
Rp) - 1 — (Rp)
DINT 15 Disable Interrupts
0 — (Global imterrupt Enable Bit)
Nzt st m Decrement and Jump If Not 0
B,0H8 an -1-u),
RF otf8 n if (d) # 0, then (PC) + of18 — (PC)
bS8 8._ m Decimal Subtract with Borrow
RF._ 2110 2110 | 32 ) -(s)- 1+ (C) — 4 BCD)
Soiop, 1] 28 | am
EINT 15 Enable Interrupts
1 — (Global Interrupt Enabie Bit)
IOLE 16+ | ihe
(PC) — (PC) untd interrupt
(PC) + 1 — (PC) after retwrn from interrupt
INC - 15 Ww | an Increment
d+1—1(d
INV - 15 5| Invert
NOT(d) — )
JMp off8 2 Jump
{PC) + off8 — (PC)
knd'!  ofi Jump on Condtion
(PC) + oti8 — PC)
JC 05 Jump if Corry
JEQ M0/ Jump il Equal
JGE 05 Jump it Greater Tran or Equal
6T b1 Jump if Greater Than
JHS i Jump il Higher or Seme valve
A 25 Jump il Lower
INC bii Jump il No Carry
MNE 5 Jump i Not Equel
JNZ 205 Jump if Not Zero
Jp i) Jump il Positive
{23 205 Jumg il Positive or 2ero
i3 5 Jump il Zero
LDA - m 20110 NS Load Accumulator
(s) - W)
LpsSP s iLoad Steck Pomter
B) — (SP)
MoV A 18 | 28 Move
B._ 15 n ) — W)
RF._ m 28 | 210
%iop. . an 21 | 3M

tAdd 2 10 cycle count if jump is taken.
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TMS77C82
8-BIT CMOS EPROM MICROCOMPUTER

TMS7000 FAMILY INSTRUCTION SET SUMMARY (CONTINUED)

ADDRESSING MODES
OPERATION DIRECT EXTENDED DESCRIPTION
OTHER
A 8 RF Pa &ed *RF @abd(B)
MOVD %iop16,_ 415 Move Double
Siop 16(B). 417 (Rp) — (p), or
Rp._ 34 wopl6 — (Rp)
MOovP A_ 2110 Move Periphersl
B._ ;] (s) = (Pn)
%iop, Im
Pn._ 1] 258
MPY B._ 144 Multiply
Rn._ 247 247 | 3149 {s) = {d) — (AB)
%iop, 2146 2148 | 3148 A = MSB,B - LSB
NOP 14 No Operation
PC) + 1 —~ (PC)
OR B._ 1] OR
RF._ ] 218 | 310 {s) .OR. (d) — W)
%iop, an 21 | 3®
ORP A_ 2110 OR Periphersl
B.. i) (s) .OR. (Pn) — (Pn)
%iop, m
POP - 16 1% | 28 Pop K4
(Stack) — W) (SP) - 1 — (SP)
POP ST 116 Pop Status
(Stack) — (ST); (SP) - 1 — (SP)
PUSH - 116 1% | 28 Push
(s) — (Stack)
(SP) + 1 — (SP)
PUSH ST 16 Push Status
Status Repister — (Steck);
(SP) + 1 —(SP)
RETI m Return from Interrupt
(Stack) — (PC) LSB
(SP) - 1 — (SP)
(Stack) — (PC) MSB
(SP) - 1 — (SP)
(Stack) — (Status Register)
(SP) - 1 — (SP)
RETS m Return from Subroutine
(Steck) — (PC) LSB
(SP) - ¥ — (SP)
(Stack) — (PC) MSB
(SP) - 1 — (SP)
RL - 15 | an Rotate Left
Bit(n) — Bitin+ 1)
Bit(7) — Bit(0) + (C)

32
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TMS77C82

8 BIT CMOS EPROM MICROCOMPUTER

TMS7000 FAMILY INSTRUCTION SET SUMMARY (CONCLUDED)

OPERATION

ADDRESSING MODES

DIRECT

EXTENDED

RF

OTHER
b | *RF | Sab(B)

DESCRIPTION

RLC -

RRC -

s88 8._
RF,_
Soiop, _
SETC

STA -
STSP

suB B._
RF,_

%iop..
SWAP -

TRAP 023

TSTA
1518

XCHB -

XOR B._
RF,_
iop,

XORP A_
B._
%iop,

15

15

15

L[]

2’

15
28
mn

1]

1L

15
218

15

15

28

18

n

no
n

o
s

2110

b1 ]

3no
n

2110
L]
an

15

nt | ano 33
1%

14

”»

Rotate Lett Through Carry
Bit(n) — Bitin+ 1)

(C) — Bit(0)

Bit(7) — (C)

.| Rotate Right

Bitin) — Bitin+ 1)
Bi(0) — Bit(7) « (C)

Rotate Right Through Carry
Bitin) — Bitin+ 1)

(C) — Bit(n)

Bit(0) — (C)

Subtract with Borrow
sl-Wd-1+(Cl—W

Set Corry
1-1(C

Store Accumudator; (A) — (d)

Store Stack Pointer
(SP) — (B)

Subtract
W - (s) -

Swap Nibbles
d{Hn,Ln) — diln.Hn)

Trep

{SP) + 1 — (SP)

(PC MSB) — (Steck)
(SP) + 1 — (SP)

PC LSB) — (Stack)
Entry Vector) — PC)

Test A
c-0
N. Z sst on (A)

Test B
C-0
N. Z 3ot on (B)

Exchange B
B - W

Exchusive OR
{s) XOR. @) - W)

Exclusive OR Peripheral
(s) XOR. (Pn) — Pn)

i
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TMS77C82

8-BIT CMOS EPROM MICROCOMPUTER

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

Supply voltage, Vcc (seeNote B) . ..................... e e
Supply voltge, VPP (MC pin) . .. .ottt i it i e i e
-0.3VtoVce +0.3V

INPUL vOItBEe FBNEE . . . . ..ottt t it ittt e et et e
Output voltege rBNEEe . . . .. . ..ottt ittt ittt ittt i e

Maximum 1I/O buffer current (per pin)
Storage temperature range ......
Operating free air temperature .....

...........

o e e

.........................................

Maximum supply current, ICC - .- . vt i i it i
Maximum supply current, 1SS . .. ... o i e i e e

-0.3VtovVce +0.3V
+10 mA
-60 mA
-55°C to 1560°C
.... —40°C to 85°C

tStresses 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 indicated in the ‘’Recommended Operating Conditions’’ section
of this specification is not implied. Exposure to absolute-maximum-rated conditions for extended periods may atfect device reliability.
NOTE 6: All voltage values in this deta sheet are with respect to Vgs.

recommended operating conditions

MIN TYP  MAX UNIT
Supply voltage 3 6 v
Programming supply voltage (MC pin) 12 12.5 13 v
INT1, INT3, RESET, X’TAL PIN
High level input voltage 5.5V<Vpoco <6V Vec-1.0 Vee \)
4.5V< Voo <5.5V Vec-07 Vee V'
3.5V<Vee <45V Vec—-0.5 Vee v
2.5V<Vee<3.5v Ve —0.35 Vee v
Low level input voltage 5.5V< Voo <6V 0 1.00 )
4.5V< Voo <5.5V 0 0.70 Vv
3.5V<Vog <AV 0 0.50 v
2.5V<Vp<3.5v 0 0.35 v
MC PIN
High level input voltage, VIH 5V<Vpo <Y Vec—-0.5 Vee \
4V Voo <5V Vec-0.4 Vee \'
V<V sav Vec—-0.3 Vee v
2.5V<Vee <3y Ve —-0.2 Vce v
Low level input voltage, VIL 5V<Voo <6V 0 0.5 v
4V Voo <5V 0 0.4 v
V<V sav 0 0.3 v
2.5V<Vge <3V 0 0.2 v
PORT (EXCEPT INT1, INT3, RESET, X’TAL, MC
High level input voltage, VIH 5V<Vpoc <6V Vec-—13 Vee v
aV<Voe sV Vec-10 Vee v
VgV sav Vec-07 Vee \'
2.5V<Vpe <3V Vo -04 Vee v
Low level input voltage, VIL 5V<Voe <6V 0 1.5 \
aAVVpe sy 0 1.1 \'
3V<Vgesav 0 0.7 v
2.5V<Vgo <3V 0 0.3 v

+p
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TMS77C82
8 BIT CMOS EPROM MICROCOMPUTER

electrical characteristics over full range of operating conditions (VCC = 4.5 V to 5.5 V)

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
Vcc =50V, {=6.0 Mhz 16.1 24.8 mA
Operating mode Vcc =50V, f=4.0 Mhz 14.4 22.2 mA
Vee=5.0V, f=1.0 Mhz 11.2 17.2 mA
Wake-up modes <Freq=F Mhz> 1.2*F+0,3 | 20*F+0,5 mA
ICC 1&5 <Freq=6.0 Mhz> 7.5 125 mA
Supply current (see Note 1)
Wake up mode 2 <Freq=F Mhz> 0.86*F +0.3 | 1.44*F +0.5 | mA
(see Note 1) <Freq=6.0 Mhz> 5.5 -9.1 mA
Wake-up modes <Freq=F MHz> 0.52*F+0.3 | 0.8*F+0.5 mA
3&4 <Freq=6 MHz> 3.4 5.8 mA
(see Note 1)
Halt-off mode Vec=5V Seenote 2 | uA
Vee=50V, igy=-10mA
VoH High-level output voltage cc OH m 250 4.5 mA
Vec=50V,lgy=03 mA 4.50 4.8 \Y
VoL Low-level output voltage Vec =50, lgL=1.7 mA 0.3 0.4 Vv
Vec=30V -100{ -700 #A
Output source current Vec=40V —0.2 10 mA
(VHo=Vcc-05 V) Vec=50V -03] -12 mA
| Vor=25V V=50V —10| -50 mA
Vec=3.0V 0.7 2.0 mA
| Output sink current VA _ 1.02 0.4 A
oL (VoL =04 V) CC=40V m
VCC =50V 1.7 2.0 mA
mC Vi=Vgg or Vcc +0.1 +5 Y
Iy Input leakage current
All others V= VSS to Vo +0.1 +5 A
C Input capacitance 5 pF
All inputs = Vg or Vgg (except XTAL2). All /O and output pins are open circuit.
Note 1: Note 2:
MODE TIMER-1 TIMER-2 UART TMS 77C82BJDL I naitoft = 104A
WAKE.UP1 USE USE USE TMS 77C82BNL/NLL/FNL
WAKE-UP2 TIMER1 OR USE USE TMS 77C82JDL | Hattott = 5004A
WAKE-UP3 OFF OFF USE TMS 77C82NL/NLL/FNL o
WAKE-UP4 TIMER-1 OR USE OFF
WAKE-UP5 USE USE OFF
HALT-OFF OFF OFF OFF
LOAD
VOLTAGE
1000 0
OUTPUT
UNDER
TEST

I 15 DF

FIGURE 26. OUTPUT LOAD CIRCUIT USED FOR ALL TIMING MEASUREMENTS

{if
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TMS77C82
8-BIT CMOS EPROM MICROCOMPUTER

recommended crystal operating conditions over full operating range

PARAMETER MIN TYP MAX UNIT
Vcc=30V 0.5 1.0 MHz
Ve =40V 0.5 3.0 MHz
cc
fose Crystal frequency Voo=50V =10% 05 6.0 MHz
Vec=6.0V 0.5 6.0 MHz
CLKIN duty cycle 45 55 %
Veg=25V 1000 2000 ns
. Vcc=40V 333 2000 ns
tc(P) Crystal cycle time Vec=50V 167 2000 ns
Vec =60V 167 2000 ns
Vec=25V 2000 4000 ns
. Vec=40V 666 4000 ns
te(C) Internal state cycle time Vec=50V 333 2000 ns
Vee=6.0V 333 4000 ns
tw(PH) CLKIN pulse duration high 50 ns
tw(PL) CLKIN pulse duration low 50 ns
t CLKIN rise time 30 ns
t4 CLKIN fall time 30 ns
t4(PL-CH) CLKIN fall to CLKOUT rise delay time 140 250 ns
clock timing
te(P) -
4 |
tw(PH) F—_j ‘ |
| | |
== = \ : 1

I
XTAL2/CLKIN w
]

tw(PL) |
F—tgipL.cH)—

/ \ / \

|
tc(C) 1

T

TMS77C82

XTAL1 XTAL2/CLKIN
18 17

18
NC ———————»—{ XTAL1

“—‘IDI'_" TMS77C82

PARALLEL CLOCK SOURCE 17
| RESONANT 60% +— XTAL2/CLKIN

15 pF 1~ I— 15 pF DUTY CYCLE

FIGURE 27. RECOMMENDED CLOCK CONNECTIONS

]
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TMS77C82
8 BIT CMOS EPROM MICROCOMPUTER

lon — Output Source Current — mA

10

1oL — Output Sink Current — mA

/ Vee = 60V

Ta = 25°C / /’
4 r/// Vce = 50V

\
[N

Vee = 40V

4
L~

A

Vecec = 30V

0 0.2 04 o6 08 1 1.2 14 1.6 1.8 2 22 24 286 28 3

Vds — Output Butfer Voitage Drop (Ve - Von! — V
FIGURE 24. TYPICAL OUTPUT SOURCE CHARACTERISTICS

e
Vee = 60V
0 // cc
Ta = 25°C
8 /WLIV 50V
cc =
7 //
/r
] ,/
/"/vc—cﬂsov
5 /
4 ///
3 // // Vee =30V
7 /’
2 >
1
0 1

0 0.2 04 0e¢ 08 1 12 14 16 18 2 22 24 26 28 3

VoL — Low Level Output Voltage — V

FIGURE 25. TYPICAL OUTPUT SINK CHARACTERISTICS
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8-BIT CMOS EPROM MICROCOMPUTER

TMS77C82
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Vce — Supply Voltage — V

3.5

25
FIGURE 22. TYPICAL OPERATING CURRENT VS. SUPPLY VOLTAGE

38



TMS77C82
8 BIT CMOS EPROM MICROCOMPUTER

icc — Supply Current — mA

20

18 Ta = 25°C

. ALL OUTPUTS OPEN S
1

Vee = 5.0V

14 ]

12

10

0

0 06 1 16 2 25 3 35 4 45 5 55 6 65 7 15 8

fosc — External Oscillator Frequency — MHz

FIGURE 23. TYPICAL OPERATING Icc VS. OSCILLATOR FREQUENCY
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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 t¢(C) 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
te(C) CLKOUT cycle time (see Note 7) 333 2000 ns
tw(CH) CLKOUT high pulse duration 0.5t¢(c) - 50 0.5t¢(C) 0.5t¢(c) + 50 ns
tw(CL) CLKOUT low pulse duration 0.5t-(c)- 50 0.5t¢(C) 0.5t¢(C) + 50 ns
td(CH-JL) Delay time, CLKOUT rise to ALATCH fall 0.5t¢(c) - 50 0.5t¢(C) ) ns
td(CH-JH) Delay time, CLKOUT rise to ALATCH rise 0.251¢(c) - 40 0.25t¢(C) ns
td(CH-HA) Delay time, CLKOUT rise to high sddress valid 0.25t¢(c) - 40 0.25t¢(C) ns
tw(JH) ALATCH high pulse duration 0.25t¢(c) - 40 0.25t¢(C) ns
tgu(HA-JL) Setup time, high address valid before ALATCH fall 0.251.(c)-40 0.25t¢(C) ns
tgu(LA-JL) Setup time, low address valid before ALATCH fall 0.25t¢(c) - 55 0.25t¢(C) ns
thiJL-LA) Hold time, low address valid after ALATCH fall 0.25t¢(c) - 50 0.251¢(C) ns
tgu(RW-JL) Setup time, R/W valid before ALATCH fall 0.25t¢(c)—- 60 0.25t¢(C) ns
th(EH-RW) Hold time, R/W valid stter ENABLE rise 0.5t¢(c) - 60 0.5t¢(C) ns
th(EH-HA) Hold time, high address valid after ENABLE rise 0.5t¢(c) - 60 0.5t¢(C) ns
tsu(Q-EH) Setup time, dsta output valid before ENABLE rise 0.5t¢(c) - 35 0.5t¢(C) ns
th(EH-Q)  Hold time, data output valid atter ENABLE rise 0.5t¢(C) — 50 0.5t¢(C) ns
WILAEL) Del:;:én;:,"low address high impedance to 0.331¢(C) - 35 0.25(C) ns
4(EH-A) Delay time, ENABLE rise to next address drive 0.51¢(c) - 60 0.5t¢(C) ns
ta(EL-D)  Access time, data input valid after ENABLE fall 0.75t¢(c)- 130  0.51¢(cy- 20 ns
ta(A-D) Access time, address valid to data input valid 1.5t¢c)- 175 1.5t c)- 100 ns
td(A-EH) Delay time, address valid to ENABLE rise 1.5t¢(c) - 50 1.5t¢(C) ns
th(EH-D)  Hold time, data input valid after ENABLE rise 0 ns
td(EH-JH) Delay time, ENABLE rise to ALATCH rise 0.5t¢(c) - 60 0.5t¢(C) ns
t4(CH-EL) Delay CLKOUT rise to ENABLE fall 30 ns

As an example, consider calculating the minimum data out hold time from ENABLE rising [th(EH-Q)}-

At 6 MHz this wouid give:

NOTE 7: t¢(C) is defined to be 2/foec 8nd may be referred to as 8 machine state or simply 8 state.

ADVANCE INFORMATION

th(EH-Q) = 0.5tc(C)-50 ns
= 0.5(333 ns)-50 ns
= 166.5 ns-50 ns
S.th(EH-Q) = 116.5 ns

‘{ip
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TMS77C82
8 BIT CMOS EPROM MICROCOMPUTER

memory interface timing at 6 MHz

PARAMETER CONTDE:'lTONS MIN NOM MAX | UNIT
te(C) CLKOUT cycle time (see Note 7) 333 2000 ns
tw(CH) CLKOUT high pulse duration 116 166 216 ns
tw(CL) CLKOUT low pulse duration 116 166 216 ns
td(CH-JL) Delay time, CLKOUT rise to ALATCH fall 116 166 ns
td(CH-JH) Delay time, CLKOUT rise to ALATCH rise 43 83 ns
td(CH-HA) Delay time, CLKOUT rise to high address valid 43 83 ns
tw(JH) ALATCH high pulse duration 43 83 ns
tsu(HA-JL) Setup time, high address valid before ALATCH fall 43 83 ns
tsu(LA-JL) Setup time, low address valid before ALATCH fall 28 83 ns
th(JL-LA) Hold time, low address valid after ALATCH {all 33 83 ns
tgu(RW-JL) Setup time, R/W valid before ALATCH fall 23 63 ns
th(EH-RW) Hold time, R/W valid after ENABLE rise f=6MH:2 106 166 ns
th(EH-HA) Hold time, high address valid after ENABLE rise duty cycle = 50% 106 166 ns
tgu(Q-EH) Setup time, data output valid before ENABLE rise Vcc = 45Vto55V 3N 166 ns
th(EH-Q) Hold time, data output valid after ENABLE rise 116 166 ns
t4(LA-EL) Delay time, low address high impedance to ENABLE fall 75 83 ns
t4(H-A)  Delay time, ENABLE rise to next address drive 106 166 ns
ta(EL-D)  Access time, data input valid after ENABLE fall 120 146 ns
ta(A-D) Access time, address valid to data input valid 325 400 ns
td(A-EH)  Delay time, address valid to ENABLE rise 450 500 ns
th(EH-D)  Hold time, data input valid after ENABLE rise 0 ns
t4(EH-JH) Delay time, ENABLE rise to ALATCH rise 106 166 ns
td(CH-EL) Delay time, CLKOUT rise to ENABLE fall 30 ns

NOTE 7: t¢(C) is defined to be 2/{55c 8nd may be referred to as 8 machine state or simply a state.

j
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INTERNAL READ

EXTERNAL READ EXTERNAL WRITE RAM READ
be— te(C) —
| twiCH) | aal :“'d(CHdH)
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—l t [ bl ty(EH-UH)
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HIGH Aogness X HIGH ADDRESS X HIGH ADDRESS chu AoonsssX HIGH ADDRESS
(D0-07)

r‘"‘"thm LAl

tsu(LAJL) o ro— r
LOW ADDRESS/ :

4]

i , I | i
bt th(EH-D) th(EH-Q) I
1 | | 1

>CAoon >—

l Tow
DATA LOW T H X DATA OUT | NOTE 8
DATA X AGDR1) X DaTA ADOR

== 4(CH-RW)
|

/

(Co-C7) ’ ! i ' !
lr‘— "(:"D’—-f LA-EL PL_HQC“EH-M ||‘—'.+ Jsu((l EH) :
I ——: FetaiELOLy | ] l
ENABLE | ' I \___/T |
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e / RN
_— |
po—ab t4iCH-AW)

NOTE 8: During an internal RAM access. the CPORT outputs are stable but the data is a “"don’t care’".

ADVANCE INFORMATION
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TMS77C82
8 BIT CMOS EPROM MICROCOMPUTER

serial port timing

internal serial clock

CLKOUT —\_/_W\ f\_/m
|

- rtacLsu :
~ |
1 ' |
SCLK { |
} +
|
—=!  p=— tgicL-TD) I
1
TXD TXD

1
td(RD-CL) —e= b=

g D (02600262626202020202020202020 Mzl elelefe e o0 000020202620202000%
| |
< td(RD) —e=d b
> RXD
2 SAMPLE SAVED
O
IT] NOTES: 9. The CLKOUT signal is not available in Single-Chip mode.
-— 10. CLKOUT = t¢(C)-
<
3 PARAMETER TYP UNIT
m td(CL-SL) CLKOUT low to SCLK low 1/4 t¢(C) ns
td(CL-TD) CLKOUT low to new TXD data 1/4 t¢(C) ns
g td(RD-CL) RXD data valid before CLKOUT low 1/4 te(c) ns
> [taro) RXD data valid time 2 o) ns
=
o
2

{i}
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external serial clock

cLkouT m W\
| |

|
|-— t4(CL-S) - bt tg(CL-S)

S\ 77/

be——————— t4($B-TD) "—'*1

TXD TXD

T
4(RD-CL) == b=
|

'.'."'.'.‘.'.' '.' N \ '.'.‘.' VVYVVVYYYV '.'.V.v.'.' '.'.' ?' "'.'.'.'." .' D ONT '.
RXD DON'T CARE X) 9.9.9.9.9.9.9.9.9.9.9.9.0 (LD 0.9, 9
oeelceleleelelelhleiele RN IR0 e leleledelelelelol QLEAEX
|
—
RXD
SAMPLE SAVED
NOTES: 10. CLKOUT = t¢(C).
11. The CLKOUT signal is not available in Single-Chip mode.
12. SCLK sampled; if SCLK = 1 then O, fall transition found.
13. SCLK sampled; if SCLK = O then 1, rise transition found.

PARAMETER TYP UNIT
t4(RD-CL) RXD data valid before CLKOUT low . 1/4 t¢(C) ns
td(RD) RXD data valid time 1/2 te(C) ns
t4(SB-TD) Start of SCLK sample to new TXD data 3 1/4 t¢(C) ns
td(SE-TD) End of SCLK sample to new TXD date 2 1/4 () ns
tdicL-S) CLKOUT low to SCLK transition te(C) ns

ADVANCE INFORMATION
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RX signals in communication modes

INT4
FLG

RXRDY

axo—\m/oxrx2x3x~>6><e¢,oxmyo><1><zx1x«xsx;/w

1 4

NOTES: 14. Format shown is start bit + seven data bits + stop bit.
16. SCLK is continuous, external or internal.

16. If RXEN = O, RXSHF still receives data from RXD. However, the data is not transferred to RXBUF and RXRDY and INT4FLG
sre not set.

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 signals in communication modes

INT4
FLG

TXEN

TXE

—
]

TXRDY
|
1 a
SEND0.0.00:0.0. 01D IC00ILY
b o v o
2 5

NOTES: 17. Format shown is start bit + eight data bits + parity bit + two stop bits.
18. SCLK is continuous whether internal or external.

i
Texas ‘V
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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 INTAFLG 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 /O modes

INT4
FLG

RXEN l

RXRDY

RX

o

010.0.0:0.0.0:0

4

SCLK

2

NOTES: 19. RXEN has no effect on INTAFLG or RXRDY in Seria! I/0 mode.
20. RXD is sampied on SCLK rise; external shift registers should be clocked on SCLK fall.

Sequence of Events

Software starts receiving by setting RXEN.

Gated SCLK starts and data is received.

RXEN is automatically cleared in last data bit.

RXSHF data is transferred to RXBUF, and RXRDY and INT4 are set.

Software writes to INT4CLR to clear INT4FLG; or, CPU clears INT4FLG on entry to level 4 interrupt
routine.

Software reads RXBUF.

rhWN -

o

ADVANCE INFORMATION
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TX signals in serial /0O modes

INT4
FLG

TXEN

TXE

TXRDY | l

A 0.00.0.0.0.¢

SCLK

2 4

NOTE 21: Format shown is eight datsa bits.

Sequence of Events

1.

Software writes to TXBUF.

2. TXBUF data is transferred to TXSFT; INT4FLG and TXRDY are set, and SCLK starts.
3.
4

Software resets TXEN, current frame will finish and transmission will halt whether TXBUF is full
or empty.

. Frame ends and SCLK stops because TXEN = O.

{iﬁ
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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 TMS77CB82 requires a 40-t0-28 pin adapter socket with the RESET and
XTAL2 pins grounded. Contact your PROM programmer manufacturer or local Tl 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 28-pin socket

48

SOCKET TMS27Ce4 TMS27C64 SOCKET
PIN FUNCTION FUNCTION PIN
BSIRW [J1 0 U 40[]vegs —————— GND 14
B7/CLKOUT []2 39| ] B6/ENABLE
B0 3 38| ] B4/ALATCH
B1 E 4 37 % B3/TXD
B2[]s 36 JMC ———— vpp 1
3 A7 —————— A0 []6 3s[Jc7 —— a8 19
a4 A6 — A1 E ,TMs7IC82 % c6e — Q7 18
5 A5 ———— A2[]s 33[Jcs —— a6 17
6 A4 — A3 ]9 32 Jc4 —— @5 16
7 A3 —— A4/SCLK []10 31]Jc3 — Q4 15
22 G A7/ECT [ 11 O o[]c2 — a3 13
14 INT3 [] 12 29[ ]J]C1 — Q2 12
14 INT1 []13 28/ ]CO —— 1 n
14 GND ——— RESET [|14 270 J00 ———— A8 25
27 PGM ——— A6/EC2 [115 26 ]p1 ————— A9 24
2 A12 —— AS5/RXD [ 16 25| Ve — V¢e 28
14 GND —— XTAL2/CLKIN [] 17 24 ]D2 ——— A1l 23
XTAL1 18 zag D3 — A10 21
8 A2 ———— D7 []19 22[]Jp4 —— E 20
9 Al — D6 []20 21[ ] D5 AO 10

{ip
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44-pin PLCC to 44-pin socket

SOCKET

PIN

A
14

8
9

TMS27C64 TMS27C64
FUNCTION FUNCTION
GND
[y wX VPP
D - 0O
D220 o
0oxz| <<o
- 0N Z =2 X
b0 pwdke
NeORD VOoI® 9
DODODOD>O0DmS
eRIONCI9TES
A7 AO(}7 39) vss GND
A6 Al{ls 3sfc7 (oF:}
A5 A2{]9 37)ce Q7
A4 —————A3[10 36]C5 Qé
A3 — A4/SCLK ] 3sfc4 Qs
G ——A7/EC1[]12 TMS77C82 3afc3 Q4
iNT3(13 44 PIN LCC 33 c2 Q3
iINT1(]14 3z2fc Q2
GND RESET[]15 31fco Q1
PGM —— AB/EC2[] 16 30f DO AB
17 29) o1 A9
OO —~NOMOENON~ND
ot N ONONONNNNN
QZ~~n~O NLETON O
Xg 200000000
€213 7
n O
<™
I
| > vece
A12: x AT
GND: . A10
E
A2} AO
Al} GND

SOCKET
PIN

14
1

-{i}
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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 TMS77CB82 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

RESET 14 Vsgs Vss

MC 36 125V Vece

INT3 12 125V 125V

D4 22 Vee Vss

A7/ECY 1" vee Vss

AG6/EC2 15 vece vece

A3 9 \ oo} X

Al 7 X Vss

c? 35 VIH/VILIVIH Refer to Step 3
in R Bit Verify

Procedure

Note: X = Don’t Care.

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.

erasure

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.

j
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programming characteristics over recommended supply voltage range and operating free-air temperature
range TA = 25°C, VcCc = 6V, Vpp = 125V

TEST
PARAMETER MIN  MAX UNIT
CONDITIONS !

ta(A) Access time from address 450 ns
talE) Access time from chip enable Cp = 100 pF, 450 ns
ten(G)  Output enable time from G 1 Series 74 TTL load, 150 ns
tgis? Output disable time from G or E, whichever occurs first Yt = 20 ns, 0 130 ns

Output data valid time after change of address, t s 20 ns
tviA) = . . (o] ns

E, or G whichever occurs first

TFor all switching characteristics and timing measurements, input pulse levels are 0.40 V t0 2.4 V and Vpp = 12.5 =+ 0.5 V during
programming.
$value caiculated from 0.5 V delta to measured output level. This parameter is only sampled and not 100% tested.

recommended conditions for programming, TA = 25°C3$

MIN NOM MAX UNIT
tw(iPGM) Initial program pulse duration 0.95 1 1.05 ms
tw(FPGM) Final pulse duration 2.85 78.75 ms
tsu(A) Address setup time 2 us
tsu(E) E setup time 2 us
tsu(G) G setup time 2 us
tdis(G) Output disable time from G 0 130 ns
tan(G) Output enable time from G 150 ns
tsu(D) Data setup time 2 us
tsu(VPP) Vpp setup time 2 us
tsu(VCC) VCC setup time 2 us
th(A) Address hold time 0 us
th(D) Data hold time 2 ™

$Common test conditions apply for tdis(G) except during programming.

NOILVINHO4NI 3ONVAQY
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program cycle timing

I‘—’“oc“‘“"_——’h— VERIFY ——.1
|

L

ADDRESS STABLE

AO-A12 x

ViH
ADDRESS N - 1

|
|
|
|
A ] 1 Vi
I'—'oum—ﬂ | }o—!mm—.‘
' | VIH/VOH
01-08 DATA IN STABLE }——m z D“J:lg”‘
' q ViL'vVou
r—!.uln'—# ' ' : L———+ tdis vor
vep l | : I |
- / I-—'-u(vm-ﬁ | | | I vee
l ' | 1 |
) vee - 1
vee / ! | | | |
I.- uu(vccv-0| | | | l vee
| T
! b
_ | I I | Vin
¢ | l | | |
l vi
— —-i T Lo
tsulE) thiD)
’ ! | l | l
| [l - ' Vin
PGM |
PG "
M u P—cl— ";uccl I : viL
tw(1PGMI—fo——] I et
'wIFPGM) —pe——eq | | |
{ | } ViH
G U "
read cycle timing
' ' ViH
Ao-A12 x_ ADDRESSES VALID K
i ' vie
' | ViH
T I \ 1/
: 1 i viL
| l-— ta(E) —.I |
ViH
s | \ | J[
I f l | Vi
' " ten(G) "‘ .‘—.I— dis
L tala) > MA'H '
1
Q1-a8 HI-Z //1//]‘ OuTPUT

\Xl\\\; VALID

NOTE: The timing measurement reference levels for inputs and outputs are 0.8 V and 2 V.

Vo
}%__ oz —
Vou
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TMS77C82 DEVELOPMENT SUPPORT

TMS7000 CMOS xps't — extended development system

System

Multiple Breakpoints
Trace Display Function
EPROM Programmer Utilities

assembler/linker packages

TMS 7000 Family Low Cost Development

Single-Chip Mode Emulation Only
On-Board Assembler/Line Text Editor

Full TMS7000 Family Development System
Host Independent/RS-232-C Interface
Full Speed In-Circuit Emulation
_Extensive Breakpoint and Trace Functions
—Detailed Timing Analysis
—2K-Byte Trace Samples
—Breskpoint Sequencing Ability
Command/Default Storage
Removable Target Connector
® External Probe for Breakpoint/
Trace Qualifiers
® On-Board Assembler and
reverse Assembler

® Muitiprocessing Capabilities

CMOS EVM — evaluation module RTC/EVM7000C-1

NEEEERER

Crosswaret assembler/linker packages are available through Texas Instruments for the following operating

systems:
Operating System T! Part Number
MS1.DOS and PC-DOS TMDS7040810-02
DEC vAXt vMS TMDS7040210-08
1XDS snd C. © are regi d tred rks of Texas ins! ‘ P d. MS is 8 tred rk of Microsctt, Inc. VAX is 8 treademark

of Digital Equipment Corporation.

EPROM programming support

The following third-party companies support programming the TMS77C82 EPROM microcontroller directly
or with an adapter socket (see note 24).

— Deta I/O Corporation

10525 Willows Road N.E.
P.0. Box 97046

Redmond, WA 98073-9746
(206) 881-6444

— PROMAC

Adams MacDonald Enterprises, Inc.
2999 Monterey/Salinas Highway

Monterey, CA 93940
(408) 373-3607

NOTE: Contact your local Texas Instruments field sales office for availability of the 40-to-28 pin programmer adapter socket (part

no. RTC/PGMCB2A-06).

Advanced Microcomputer System Inc.

2780 S.W. 14th Street
Pompano Beach, Fl 33069
(305) 975-9515

Logical Devices, Inc.

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

i
Texas {:‘
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MECHANICAL DATA

40-pin JD ceramic sidebraze package

51,31 (2.020) MAX

40 39 38 37 36 35 34 33 32 31 30 29 28 27 26 25 24 23 22 21
P B e B e B ¥ ¥ e ¥ e § o B e B e B s B e § e 8 e e § s § s e §
INDEX DOT
15.0 (0.690)
NOM
| WD § GED § GED ) SIS § SED § GED § GHD ) GED § GHE § GHD § G0 § GRS § G § SHD § GES § SIS | GES § GG § SS § Gu l
15.24 + 0,25 1 2 3.456 7 8 91011121314151617 18 19 20
(0.600 + 0.010)
j i J 5,08 (0.200)
0.508 (0.020) MAX
MIN
— ,
N 1
}e105° | PLANE
90°
0.26 (0.010) 1,27 + 0,508 I I'- 1,27 1 0,254
" Nom {0.050 = 0.020 10.050 £ 0.010)
2.54 (0.100) T.P. 381 < 0.762
PIN SPACING 0.457 + 0.076 {0.150  0.030)
(SEE NOTE A) (0.018 £ 0.003]

40-pin plastic package (70 mil spacing)

35.31 (1 390) MAX

~
i 3

40) o
LA 000000000 000100

)

EITHER
INDE X

S0 | WD G § D ) GHS § G ) GHS ) G5 § GND G G ) GND § GUD | GHS | N0 ) G 46D |

16.24 : 0.254
(0 60010 010)

0.508 (0 020)

¥

5.08 (0 200) MAX

0.4567:0.076
(0018 : 0 003)

PWN SPACING 1.78 (0 070)T P
(See note b)

s ooom |

1.02 (0 040) NOM

_“.,.W:_mfmmwmmw

3.17 (0.126) MiIN

L._v 27 (0.050) MAX

Note: All dimensions are in milhmeters and parenthetically in Inches

Texas “J
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8 BIT CMOS EPROM MICROCOMPUTER

MECHANICAL DATA

40-pin N dual-in-line package

<

63.08 (2 080) MAX

|

40 39 38 )7 36 36 34 33 32 31 30 29 28 27 26 25 24 23 22 21‘\'
LA A A A A A A3 010

EITHER }
INDEX (

| 3 W ) S | G | 3R £ WD ) G0 |
12 3 4 656 6 7

15.24 : 0.254 &

J
8 9

|8 ] G G

| 650 (D WD G N0 G W | G .
10 1912 13 14 156 16 17 18 19 20

(0 60010 010) o 10° REF Tve
0.508 (0 020) ’\I (OPTIONAL)
l MINE ¥ 5.08 (0 2001
MAX
- SEATING PLANE —y—
ﬂ —{ 2.92 10 115)
0.457:0.076 MIN
0.27910.076 wiye— i
0.01
© 011:00031‘\\ 10.0181 0 003) 0.838 (0 033) MIN
PIN SPACING 2.54 (0 100) T.P 3;:_;.‘:%;1’
1.40 ( )
{See Note A) 1.27 (0 050) NOM -
44-pin leaded chip carrier with window
12.60 (0 496}

0.51(0.020) X 45° r
T -

-
12.45 (0 490) 1

17.78 (0.700)
17.28 (0.680)

7.70 (0.303)
7.54 (0.297)

0.040 x 45°

3 PLACES

r.-.——_

.659 10.022!
__jLosss« 022

0.457 10.018:

1280 04301
12.45 (0 430y

4.12 10.182)
3,96 (0.166)

16.81 (0 882,

0.97 (0023 o

16.81 (0 662)
16,33 (11.643)

1.27 (0 50) TYP

1

16.81 (0 662
T 16.33 (0 643)
1.07 (0 042
1.86 (0.073)

Note: All dimensions are in millimeters and parenthetically in Inches

TEXAS ‘K’f
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8-BIT CMOS EPROM MICROCOMPUTER

44-lead plastic chip carrier package

MECHANICAL DATA

. 17 85 (0 695)
r 17 40 10 685)
. 16 66 (0 656!
‘ 76 51 10 650!
! e T T s U O o O e Y e U e U e WO o S
i 28 27 26 25 24 23 22 21 20 18 18
E 29 7 j
E 30 16 D
SER 15 j
Q32 14 ()
EE 1ab
Qe 12 5 17.65 (0 695!
17.40 (0 685
Qos 1f 16.66 (0 656
03 w[] 16870850
1Y 9]
D )|
INDEX !
Qae oot 7
4.57 (0 180)
40 41 42 43 48 7 2 3 4 5 6 419 10165)
O OO0 OO OO0 oo — 3.05 (0 120}
2.29 (0 090) |
1.219 (0.048)
1.067 10 042) 0.51 10 020) —o
MIN
[
|
! |
0.533 (0 021, ! ¥
0.330 (0013
16.00 (0 630
74.99 (0 590)
|
1
i
> L 1.27 10 050} :
TYP '

ALL DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES

{iﬁ
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——

logic symbol?

10) EPROM 8192 X 8

A0 —— 0

A 19

A2 (8)

A3 (7)

Aq 16| AT —1 g9
as 5 av—2 )
a6 @ L o A 13 .
a7 3 Aa191 AT (15) a
ag 25) AC ner o
A1 =20 AT Qs

E 20 [PWR DWN]

&
— (22) EN
G

TThis symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)?
Supply voltage range, VcC (see Note 1)

.................................. -06Vto7V
Supply voltage range, Vpp(see Note 1). .. ... ... .. ... ... .. .. ........... -06Vto1ayV
Input voltage range (see Note 1): All inputs except A9. ... ...... ... ........ -06Vtob65V

A9 -06Vto13.5V
‘Output voltage range (see Note 1). . ........ ... .. ... ............. -06VtovVcec + 1V

Operating free-air 1emMpPerature faNGe . . . . . . . ..o .ot v it e 0°C to 70°C
Storage temperature range . . . .. .. ..ottt e e -65°C to 150°C

tStresses 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 of this specification is not imphed. Exposure to absolute-maximum-rated conditions for extended per:ods may affect
device reliability.

NOTE 1: Under absolute maximum ratings, voltage values are with respect to GND.

{lp
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65, 536-BIT ERASABLE PROGRAMMABLE READ-ONLY MEMORY

—— ]
recommended operating conditions
TMS27C64-1 TMS27C84-15
TMS27C64-2 TMS27C84-20
TMS27C64 TMS27C64-25 UNIT
TMS27C64-3 TMS27C64-30
TMS27C64-4 TMS27C64-45
MIN NOM MAX MIN NOM MAX
vee Supply voitage (see Note 2) 4.75 5 5.25% 4.5 5 58 v
Vpp Supply voltage (see Note 3} vece vee v
. TTL 2 Vee+! 2 Vee+ 1 v
ViH High-level input voltage MOS Y vc‘-;v:C‘ o7 Vo x é:c(i - -
) TTL -05 0.8 -0.5 0.8 v
ViL  lowdlevelinput voltage |—ryiae 3002 G0-02 [30-02 @0+02 | V
Ta Operating free-air temperature 0 70 0 70 °C
NOTES: 2.

not be inserted into or removed from the board when Vpp or Vc is applied.

3. Vpp can be connected to Vcc directly (except in the program mode). Ve supply current in this case would be Icc +lpp.
During programming. Vpp must be maintained at 12.5V (2 0.5 V).

electrical characteristics over full ranges of recommended operating conditions

Ve must be applied before or at the same time as Vpp and removed after or at the same time as Vpp. The device must

PARAMETER TEST CONDITIONS MIN TYP! MAX | UNIT
VoH High-level output voltage lIoH = —400 A 2.4 \Y
Vou Low-level output voitage loL = 21 mA 0.4 v
W Input current (leakage) Vi=0OVto55V 10 »A
lo Output current (leakage) Vo = 0V to Vcc +10 rA
ppy Vpp supply current Vpp = Vcc = 5.5V 100 rA
ly current
'PP2 :/d:':i::p::gnm pulse) Vep = 13V 30 S0 mA
Ve supply current TTL-input level Vee = 55 V. E = vy 500 pA
'CCY (standby) CMOS-input level Vee = 55V. E = vee 250 | wA
Vee = SSV.E = vy,
Icc2 Ve supply current (active) teycle = Minimum cycle time, 30 40 mA
outputs open

TTypical values are 8t Tp = 25°C and nominal voltages.

capacitance over recommended supply voltage range and operating free-air temperature range,

f = 1 MH2?
PARAMETER TEST CONDITIONS MIN TYP! MAX | UNIT
(o5 Input capacitance Vi=0V. t = 1 MHz 6 9 pF
Co Output capacitance Vo =0V. t = 1MH:z 8 12 pf
1Capacitance measurements are made on sample basis only.
$Typical values are st To = 25°C and nominal voltages.
= —
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TMS27C64

65, 536-BIT ERASABLE PROGRAMMABLE READ-ONLY MEMORY

switching characteristics over full ranges of recommended operating conditions (see Note 4)

'27C64-1 ’ - ’
PARAMETER TEST CONDITIONS '227C64-15 '22775::-220 272;::‘25 UNIT
(SEE NOTES 4 AND 5)
MIN MAX | MIN MAX | MIN MAX
talA) Access time from address 150 200 250 ns
(E) Access time from chip enable 150 200 250 ns
teniG) Output ensble time from G CL = 100 pF, 75 75 100] ns
Output disable time trom G or 1 Series 74 TTL Load,
tois E. whichever occurs first? Input t; <20 ns. 0 60 ° 60 ° 601 ns
Output dats valid time after Input ty <20 ns
tyiA) change of address, E, or (o] 0 0 ns
G. whichever occurs first?
TEST CONDITIONS 27C64-3 27C644
PARAMETER ‘27C64-30 '27C64-45 UNIT
(SEE NOTES 4 AND 5)
MIN  MAX MIN  MAX
talA) Access time from address 300 450 ns
(€} Access time from chip enable 300 450 ns
ten(G) Output enable time from G CL = 100 pF, 120 150 ns
Output disable time from G or 1 Series 74 TTL Load.
tdis E. whichever occurs first! Input t; 520 ns. 0 108 ° 130 n
Output data valid time after Input tf <20 ns
W(A) change of address, E, or 0 0 ns
8. whichever occurs first!

tvalue caiculated from 0.5 V delta to measured output level. This parameter is only sampled and not 100% tested.

recommended timing requirements for programming, To = 25°C,Vgcc = 6V, Vpp = 125V

(see Note 4)

MIN NOM MAX | UNIT
tw (IPGM) initial program pulse duration 0.95 1 10% ms
tw(FPGM) Final pulse duration 2.85 875 ms
gulA) Address setup time 2 as
tsul(E) E setup time 2 as
tsulG) G setup time 2 .
14is(G) Output disabie time from G 0 130 | ns
ten(G) Output enabie tme from G 150 | ns
tsu(D) Data setup time 2 as
tsy(VPP) Vpp setup time 2 s
'su(VCC) VCC setup time 2 »s
thiA) Address hoid time 0 as
thD) Data hold ume 2 s

NOTES: 4. For all switching characteristics and timing measurements, input pulse levels are 0. 40 Vo 2 4 Vand Vpp = 125V : 05 V
during programming.

§. Common test conditions apply for tg,q(G) except durning programming.
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