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This Thesis presents a development of a mobile robot platform to use as a laboratory equipment. The
mobile platform can interface through the serial port of any computers in order to command the movement (direction
and displacement) and also can get sensor signal that are affixed in the robot. The project is separated into two major
processes: 1) software part and 2) hardware part. For hardware part, designs of the mobile platform are done based
on many factor such as equipment arrangement, the location of the center of cavity, weight, and the image of the
platform. The selected design is then used for considering the power of driving motor. Electronics circuits ie. Motor
driver, microcontroller, sensor, and power circuits are made and placed into the mobile robot platform.

For software part, a software component is written as a script on Matlab to interface with the mobile robot
platform through the serial part (RS232). The program computers retrieve the sensor signal and command the robot’s

movement in order to track a desired path. Two experiments are conducted as path tracking and station to station

Mobile Robot Platform
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Bachelor of Engineering in Industrial Engineering
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ABSTRACT

walking. The result shows that the mobile robot platform can satisfy our need well.
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2.5.3 Crystal Oscillator
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Features

+ Compatible with MCS®-51Products

« 2K Bytes of Reprogrammable Flash Memory
— Endurance: 10,000 Write/Erase Cycles

+ 2.7V to 6V Operating Range

Fully Static Operation: 0 Hz to 24 MHz

* Two-level Program Memory Lock

= 128 x 8-bit Internal RAM

+ 15 Programmable VO Lines

* Two 16-bit Timer/Counters

« Six Interrupt Sources

* Programmable Serial UART Channel

« Direct LED Drive Outputs

* On-chip Analog Comparator

+ Low-power Idle and Power-down Modes

Green (Pb/Halide-free) Packaging Option

L]

1. Description

The AT88C2051 is a low-voltage, high-performance CMOS 8-bit microcomputer with
2K bytes of Flash programmable and erasable read-only memory (PEROM). The
device is manufactured using Atmel's high-density nonvolatile memory technology
and is compatible with the industry-standard MCS-51 Instruction set. By combining a
versatile 8-bit CPU with Flash on a monolithic chip, the Atmel AT89C2051 is a power-
ful microcomputer which provides a highly-flexible and cost-effective solution to many
embedded control applications.

The AT89C2051 provides the following standard features: 2K bytes of Flash, 128
bytes of RAM, 15 IO lines, two 16-bit timer/counters, a five vector two-level interrupt
architecture, a full duplex serial port, a precision analog comparator, on-chip oscillator
and clock circuitry. In addition, the ATB9C2051 is designed with static logic for opera-
tion down to zero frequency and supports two software selectable power saving
modes. The Idle Mode stops the CPU while allowing the RAM, timer/counters, serial
port and interrupt system to continue functioning. The power-down mode saves the
RAM contents but freezes the oscillator disabling all other chip functions until the next
hardware reset.

£

WY 8

EEEEEEe Y )

8-bit
Microcontroller
with 2K Bytes
Flash

AT89C2051

0368H-MICRO—6:08
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2. Pin Configuration

2.1  20-lead PDIP/SOIC

T
ASTAPP | 200 vCC
(RXD)P3002 1eaer7
TXDP3103 180P16
XTAaLz204 17APS
XTALI[]S 16[P14
MorP320se 150P(3
mne3ag? 40Pz
TojP34C]8 130PLI(AINY)
T1) P35 09 12[1P1.0 (AIND
GND O 10 1Pz
3. Block Diagram
Oy S e S S AL A M oY ST A AP e, RS
\LI_‘:
i RAM FLASH

By | G

- S
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E k. , ¥
PROGRAM
] 8 STACK A ...
i HEGISTER J I ATC ] PORTER g
3 r r !
: i BUFFER
i VP THRY |
: |
]

PCRENENTER [

ALU

!
! 1 INTERAUPT, SCRIAL PORT,
i i AND TMER BLOCKS
i 4 3
‘ PROGRAM »
' o COUNTER
i
H
| -
i |
i TEMNG s

¢ INSTRUCTION v L 4 > |(.—y

ST ——> cc;.‘v;%m AEGISTER v > PR

e

1

: 3

; POIT 1 PONT 3
! A LATCH LATCH
¥

R I L B e o | e L I I N 2 S

rrw
PLO-FLT BiG.pIE a7
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4. Pin Description

4.1

4.2

4.3

4.4

4.5

4.6

vVCC

GND

Port 1

Port 3

RST

XTAL1

Supply voltage.

Ground.

The Port 1 is an 8-bit bi-directional O port. Por pins P1.2 to P1.7 provide internal pull-ups. P1.0
and P1.1 require external pull-ups. P1.0 and P1.1 also serve as the positive input (AINO) and the
negative input (AIN1), respectively, of the on-chip precision analog comparator. The Port 1 out-
put buffers can sink 20 mA and can drive LED displays directly. When 1s are written to Port 1
pins, they can be used as inputs. When pins P1.2 to P1.7 are used as inputs and are externally
pulled low, they will source current (I, ) because of the internal pull-ups.

Port 1 also receives code data during Flash programming and verification.

Port 3 pins P3.0 to P3.5, P3.7 are seven bi-directional I/O pins with internal pull-ups. P3.6 is
hard-wired as an Input to the output of the on-chip comparator and is not accessible as a gen-
eral-purpose I/O pin. The Port 3 output buffers can sink 20 mA. When 1s are written to Port 3
pins they are pulled high by the internal pull-ups and can be used as inputs. As inputs, Port 3
pins that are externally being pulled low will source current (I, ) because of the pull-ups.

Port 3 also serves the functions of various special features of the ATBIC2051 as listed below:

Port Pin Alternate Functions
P3.0 RBXD (serial input port)
P3. TXD (serial output port)
P32 INTO (external interrupt 0}
P33 INTT (external interrupt 1)
P3.4 TO (timer 0 external input)
P35 T1 (timer 1 external input)

Port 3 also receives some control signals for Flash programming and verification.

Reset input. All /O pins are reset to 1s as soon as RST goes high. Holding the RST pin high for
two machine cycles while the oscillator is running resets the device.

Each machine cycle takes 12 oscillator or clock cycles.

Input to the inverting oscillator amplifier and input to the internal clock operating circuit.

WU 10



4.7

XTAL2

Output from the inverting oscillator amplifier.

5. Oscillator Characteristics

The XTAL1 and XTAL2 are the input and output, respectively, of an inverting amplifier which can
be configured for use as an on-chip oscillator, as shown in Figure 5-1. Either a quartz crystal or
ceramic resonator may be used. To drive the device from an external clock source, XTAL2
should be left unconnected while XTAL1 is driven as shown in Figure 5-2. There are no require-
ments on the duty cycle of the external clock signal, since the input to the internal clocking
circuitry Is through a divide-by-two flip-flop, but minimum and maximum voltage high and low
time specifications must be observed.

Figure 5-1.  Oscillator Connections

2
it i XTALZ
c1 p P
it i XTAL1
GND
=
Note: C1,C2 =30pF z10 pF for Crystals
=40 pF =10 pF for Ceramic Resonators
Figure 5-2.  External Clock Drive Configuration
NG ——— ] xTAL2
EXTERNAL
OSCILLATOR —] XTAL1
SIGNAL
r GND
T SN

WA 1T
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6. Special Function Registers

A map of the on-chip memory area called the Special Function Register (SFR) space is shown in
the table below.

Note that not all of the addresses are occupied, and unoccupied addresses may not be imple-
mented on the chip. Read accesses to these addresses will in general return random data, and
write accesses will have an indeterminate effect.

User software should not write 1s to these unlisted locations, since they may be used in future
products to invoke new features. In that case, the reset or inactive values of the naw bits will
always be 0.

Table 6-1. ATB9C2051 SFR Map and Reset Values
OFBH OFFH
OFOH e OFTH
00000000
0E8H OEFH
ACC
0EOH | sooaooo 0E7H
0D8H ODFH
PSW
0D0H | (PSW 0D7H
GCHH 0CEH
0COH 0CTH
0B8H i 0BFH
XXX00000
P3
OBOH | 4111111 ORet
0ABH I OAFH
0XX00000
B 0ATH
SCON SBUF |
98H | 50000000 |  XX0XXXXXX RER
P1
9OH | 4111111 o
sy | TOON TMOD Lo L THO TH1 oEE
00000000 | 00000000 | 00000000 | 00000000 | 00000000 | 00000000
sP DPL DPH PCON
Soh 00000111 | 00000000 | 00000000 oxxxoooo | 87H
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7. Restrictions on Certain Instructions

7.1

7.2

The AT89C2051 and is an economical and cost-effective member of Atmel's growing family of
microcontrollers. It contains 2K bytes of Flash program memory. It is fully compatible with the
MCS-51 architecture, and can be programmed using the MCS-51 instruction set. Howevaer,
there are a few considerations one must keep in mind when utilizing certain instructions to pro-
gram this device.

All the instructions related to jJumping or branching should be restricted such that the destination
address falls within the physical program memory space of the device, which is 2K for the
ATB9C2051. This should be the responsibility of the software programmer. For example, LIMP
7EOH would be a valid instruction for the ATBC2051 (with 2K of memory), whereas LIMP 900H
would not.

Branching Instructions

LCALL, LJMP, ACALL, AJMP, SIMP, JMP @A+DPTR - These unconditional branching
instructions will execute correctly as long as the programmer keeps in mind that the destination
branching address must fall within the physical boundaries of the program memory size (loca-
tions 00H to 7FFH for the 89C2051). Violating the physical space limits may cause unknown
program behavior.

CJNE [...], DJNZ [...], JB, JNB, JC, JNC, JBC. JZ, JNZ - With these conditional branching
instructions the same rule above applies. Again. violating the memory boundaries may cause
erratic execution.

For applications involving interrupts the normal interrupt service routine address locations of the
80C51 tamily architecture have been preserved.

MOVX-related Instructions, Data Memory

The ATB9C2051 contains 128 bytes of internal data memory. Thus, in the AT89C2051 the stack
depth is limited to 128 bytes, the amount of available RAM. External DATA memory access is
not supported in this device, nor is external PROGRAM memory execution. Therefore, no MOVX
[...] instructions should be included in the program.

A typical 80C51 assembler will still assemble instructions, even il they are wrilten in violation of
the restrictions mentioned above. It is the responsibility of the controller user to know lhe physi-
cal features and limitations of the device being used and adjust the instructions used
correspondingly.

Program Memory Lock Bits

On the chip are two lock bits which can be left unpragrammed (U) or can be programmed (P) to
obtain the additional features listed in the Table 8-1.

Table 8-1. Lock Bit Protection Modes'"

Program Lock Bits
LB1 LB2 Protection Type
1 u u No program lock features
2 P u Further programming of the Flash is disabled
3 P P Same as mode 2, also verily is disabled

Note; 1. The Lock Bits can only be erased with the Chip Erase operation.
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9.

Idle Mode

In idle mode, the CPU puts itself to sleep while all the on-chip peripherals remain active. The
mode is invoked by software. The content of the on-chip RAM and all the special functions regis-
ters remain unchanged during this mode. The idle mode can be terminated by any enabled
interrupt or by a hardware reset.

The P1.0 and P1.1 should be set to “0™ if no external pull-ups are used, or set to “1" if
external pull-ups are used.

It should be noted that when idle is terminated by a hardware reset, the device normally
resumes program execution, from where it left off, up to two machine cycles before the internal
reset algorithm takes control. On-chip hardware inhibits access to internal RAM in this event, but
access to the port pins s not inhibited. To eliminate the possibility of an unexpected write to a
port pin when Idle is terminated by reset, the instruction following the one that invokes Idle
should not be one that writes to a port pin or to external memory.

10. Power-down Mode

In the power-down mode the oscillator is stopped, and the instruction that invokes power-down
is the last instruction executed. The on-chip RAM and Special Function Registers retain their
values until the power-down mede is terminated. The only exit from power-down is a hardware
reset. Reset redefines the SFRs but does not change the on-chip RAM. The reset should not be
activated before V. is restored to its normal operating level and must be held active long
enough to allow the oscillator to restart and stabilize.

The P1.0 and P1.1 should be set to “0" if no external pull-ups are used, or set to “1" if
external pull-ups are used. '

11. Programming The Flash

The AT89C2051 Is shipped with the 2K bytes of on-chip PEROM code memory array in the
erased state (i.e., contents = FFH) and ready to be programmed. The code memary array is pro-
grammed one byte at a time. Once the array is programmed, to re-program any non-blank byte,
the entire memory array needs to be erased electrically.

Internal Address Counter: The ATBIC2051 contains an internal PEROM address counter
which is always reset to 000H on the rising edge of RST and is advanced by applying a positive
going pulse to pin XTAL1.

Programming Algorithm: To program the AT89C2051, the following sequence is
recommended.

1. Power-up sequence:
Apply power between V¢cand GND pins
Set RST and XTAL1 to GND
2. Setpin RST to “H"
Set pin P3.2 to “H"
3. Apply the appropriate combination of *H” or “L" logic
levels to pins P3.3, P3.4, P3.5, P3.7 to select one of the programming operations
shown in the PEROM Programming Modes table.
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To Program and Verify the Array:

4. Apply data for Code byte at location 000H to P1.0 to P1.7.

5. Raise RST to 12V to enable programming.

6. Pulse P3.2 once to program a byte in the PEROM array or the lock bits. The byte-write
cycle is self-timed and typically takes 1.2 ms.

7. To verify the programmed data, lower RST from 12V to logic “H" level and set pins P3.3
to P3.7 to the appropriate levels. Output data can be read at the port P1 pins.

8. To program a byte at the next address location, pulse XTAL1 pin once to advance the
internal address counter. Apply new data to the port P1 pins.

9. Repeal steps 6 through 8, changing data and advancing the address counter for the
entire 2K bytes array or until the end of the object file is reached.

10. Power-off sequence:
sel XTAL1 to “l"
set RST to "U"
Turn Ve power off

Data Polling: The AT89C2051 features Data Polling to indicate the end of a write cycle. During
a write cycle, an attempted read of the last byte written will result in the complement of the writ-
ten data on P1.7. Once the write cycle has been completed, true data is valid on all outputs, and
the next cycle may begin. Data Polling may begin any time after a write cycle has been initiated.

Ready/Busy: The Progress of byte programming can also be monitored by the RDY/BSY output
signal. Pin P3.1 is pulled low after P3.2 goes High during programming to indicate BUSY. P3.1 is
pulled High again when programming is done to indicate READY.

Program Verify: If lock bits LB1 and LB2 have not been programmed code data can be read
back via the data lines for verification:

1. Reset the inlernal address counter to 000H by bringing RST from “L” to “H".

2. Apply the appropriate control signals for Read Code data and read the output data at
the port P1 pins.

3. Pulse pin XTAL1 once to advance the internal address counter,

4. Read the next code dala byte at the port P1 pins.

5. Repeat steps 3 and 4 until the entire array [s read.
The lock bits cannot be verified directly. Verification of the lock bits is achieved by observing that
their features are enabled.
Chip Erase: The entire PEROM array (2K bytes) and the two Lock Bits are erased electrically
by using the proper combination of control signals and by holding P3.2 low for 10 ms. The code
array is written with all “1”s in the Chip Erase operation and must be executed before any non-
blank memory byte can be re-programmed.
Reading the Signature Bytes: The signature bytes are read by the same procedure as a nor-
mal verification of locations 000H, 001H, and 002H, except that P3.5 and P3.7 must be pulled to
a logic low. The values returned are as follows.

(000H) = 1EH indicates manufactured by Atmel
(001H) = 21H indicates 89C2051
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12, Programmihg Interface

Every code byte in the Flash array can be written and the entire array can be erased by using
the appropriate combination of control signals. The write operation cycle is self-timed and once

13. Flash Programming Modes

initiated, will automatically time itself to completion.

Most major worldwide programming vendors offer support for the Atmel AT89 microcontroller
series. Please contact your local programming vendor for the appropriate software revision.

Mode RST/VPP P3.2/PROG Pa.3 P34 P35 P3.7
Write Code Data"'™ 12v e L H H H
Read Code Data'" H H L L H H

Bit- 1 12v ™ H H H H
Write Lock

Bit-2 12V 9y 08D H H L L
Chip Erase 12v =P8 H L L L
Read Signature Byte H H L L L L.

Notes: 1. The internal PEROM addrass counter is reset to 000H on the rising edge of AST and is advanced by a positive pulse at

XTAL1 pin.

2. Chip Erase requires a 10 ms PROG pulse, ”
3. P3.1is pulled Low during programming to indicate RDY/BSY.
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Figure 13-1. Programming the Flash Memory

5V
AT83C2051 I
Ve
el PGM
1= |
PROG  —# P3.2 Pt [+ pama
——» P33
SEEFLASH | ——{ P34
PROGRAMMING
MODES TABLE | ——» P3.5
——» P3.7
B3] e » ROY/BSY
M —* xmau RST f—— Vi/Ver
TO INCREMENT GND
ADDRESS COUNTER
=
Figure 13-2. Verifying the Flash Memory
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14. Flash Programming and Verification Characteristics
Ta =0°C 10 70°C, Vg = 5.0 £10%

Symbol Parameter Min Max Units
Vep Programming Enable Voltage 115 125 \
lpo Programming Enable Current 250 pA
tovaL Data Setup to PROG Low 1.0 us
teuok Data Hold after PROG 1.0 us
tensH P3.4 (ENABLE) High to Vpp 1.0 Hs
tsHaL Vpa Setup to PROG Low 10 Hs
tgHsL Vpp Hold after PROG 10 s
toLaH PROG Width 1 110 Hs
teLav ENABLE Low to Data Valid 1.0 ys
lenoz Data Float after ENABLE 0 1.0 s
{oneL PROG High to BUSY Low 50 ns
twe Byte Write Cycle Time 2.0 ms
Y RDY/BSY\ to Increment Clock Delay 1.0 s
[y Increment Clock High ns
Note: 1. Only used in 12-volt programming mode.
15. Flash Programming and Verification Waveforms
PORT 1 _—t T bAtAIN. :'~— "DATAOUT p—-m
‘DVGL tGHDX
P32
(PROG) Paas
t SV * tamst
RST T Ve JOAKARIIOIN | GCIT
Y o= T T F I T [\ SR AR e oX o | L VRS Y
s letid P *— lenaz
(ENABLE) — 7 e SR04
P31
(RDY/BSY) BUSY READY
L twe :'/i ) b
XTAL1 ‘mj,—\
{(INCREMENT . St i
ADDRESS)
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16. Absolute Maximum Ratings*

Operating Temperature ..........cccoeeeenee

Storage Temperature ................coccuee

DC Outpul Curment.......ccooeeeieceemieeeieceieaeiens

Voltage on Any Pin
with Respect o Ground.............cooeninne,

Maximum Operating Voltlage ........c.ccevevevrciicosianreccie

reeee -55°C t0 +125°C

wreeeneeee “B5°C 10 +150°C

voreeenenn- 1OV 1O +7.0V

.... 25.0 mA

*NOTICE:

6.6V

17. DC Characteristics
T, =-40°C 1o 85°C, V¢ = 2.7V 10 6.0V (unless otherwise noted)

Stresses beyond those listed under “Absolute
Maximum Ralings™ may cause permanent dam-
age 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
operational sections of this specification is not
implied. Exposure to absolute maximum rating
conditions for extended periads may affect device
reliability.

Symbol Parameter Condition Min Max Units
Vi Input Low-voltage -0.5 0.2 Ve - 0.1 \'
Vy, Input High-voltage {Except XTAL1, RST) 02Vec+09 | Vez+05 v
Vi Input High-voltage (XTAL1, RST) 0.7 Vo Veo+0.5 v
Output Low-voltage™' lg. =20 MA, Ve =5V
Vou (Ports 1, 3) o = 10 MA. Vo = 2.7V 05 v
lon = -80 A, Voo =5V = 10% 2.4 v
Output High-voltage >
Vo alisfl 3) oy = -30 uA 0.75 Ve .
low = -12 pA 0.9 Vee v
Logical 0 Input Current 2y
e (Ports 1,9) Vi = 0.45V -50 HA
Logical 1 to O Transition Current - - o
Ire (Forts 1, 3) Vi =2V, Ve = 5V £10% -750 HA
Input Leakage Current -
lu (Port P1.0, P1.1) Oxfn gleg 40 B
Vos Comparator Input Offset Voltage | Ve = 5V 20 mv
Comparator Input Common
Veu Mode Voltage g Ve ¥
RRST Reset Pull-down Resistor 50 300 kQ
Cio Pin Capacitance Test Freq. = 1 MHz, T, = 25°C 10 pF
Active Mode, 12 MHz, V. = 6V/3V 15/5.5 mA
Power Supply Current Idle Mode, 12 MHz, V¢ = 6V/3V
51 mA
lee P1.O0&P1.1 =0V or Vg
: Vee =8V, P1.0& P1.1 =0V or V, 100 HA
Power-down Mode®! &= ce
. Vee =3V, PLO& P11 =0V or Ve 20 HA
Notes: 1. Under steady state (non-transient) conditions, |, must be externaily limited as follows:

Maximum I, per port pin: 20 mA

Maximum total Iy for all output pins: 80 mA
If 15, exceeds the test condition, Ve, may exceed the relaled specification. Pins are not guaranteed to sink current greater

than the listed test conditions.
2. Minimum V¢ for Power-down is 2V.
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18. External Clock Drive Waveforms

= lonet

L S— e
b levex ¥
I teee
19. External Clock Drive
Vee = 2.7V 10 6.0V Ve =4.0V 1o 6.0V
Symboaol Parameter Min Max Min Max Units
ool Oscillator Frequency 0 12 0 24 MHz
teLc Clock Period 83.3 416 ns
lenex High Time 30 15 ns
teyex Low Time 30 15 ns
Loy Rise Time 20 20 ns .
tercy Fall Time 20 20 ns
20. Serial Port Timing: Shift Register Mode Test Conditions
Ve = 5.0V £20%: Load Capacitance = 80 pF
12 MHz Osc Variable Oscillator
Symbol Parameter Min Max Min Max Units
byixe Serial Port Clock Cycle Time 1.0 12ty us
tovxn Qutput Data Setup to Clock Rising Edge 700 10 te o -138 ns
tyriox Output Data Hold after Clock Rising Edge 50 2t 117 ns
Lyriox Input Data Hold after Clock Rising Edge 0 0 ns
by Clock Rising Edge to Input Data Valid 700 10 tg o138 ns
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21. Shift Register Mode Timing Waveforms

INSTRUCTION | o] I 1 I 2 | 3 [ 4 I 5 | 6 | 7 [ 8 [
PYY =S I A I O e O A O I O I
tXLXL

CLOCK “—T_____ML_JWMLWJ_\WJ L A T [ WU I
A — ]4— txH]:x
WRITE TO SBUF, o0 X 1 X 2 X 3 X a4 X 5 X & X 71/
OUTPUT DATA beiow «—T f— toox sermt
CLEARRI j ¢ ¢ A os el

INPUT DATA

22. AC Testing Input/Output Waveforms(!

NN\ 02 Vg + 08V -
TCST POINTS
0.2 Ve = 0.1V
0.45Y - e

Note: 1. AC Inputs during testing are driven at Ve - 0.5V for a logic 1 and 0.45V for a logic 0. Timing measurements are made at Vi
min. for a logic 1 and V_max. for a logic 0.

23. Float Waveforms!"

oy i =04V
Vu 0,
Timing Reference

Poinls
N 7£ VOL_ oav

Yiorn

Note: 1. Fortiming purposes, a port pin is no longer floating when a 100 mV change from load voltage occurs. A port pin begins to
float when 100 mV change from the loaded V,/V, level occurs.
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24. loc (Active Mode) Measurements

AT89C2051
TYPICAL ICC - ACTIVE (85°C)
20
Vee=60V
1 15
c cc=5.0
€ 4 //‘_:;C___,E//
,—-"'/ Voe=3 0V
l: ; ] ——— R
—-——'__'-’_.__'—d'_—_.__.——.__.—-.—
aJ ed
0 6 02 12 2¢
FREQUENCY (MHz)
25. lgc (Idle Mode) Measurements
ATB89C2051
TYPICAL ICC - IDLE (85 C)
3
Vec=a oV
‘ [
c 2
Viee=%.0V
c -'__'—‘_.__,__'—‘-1
w—'"_—_'_'_—.-
AT A
m 1
A
—""1 vcc=30v
[+] 3 & a 12

FREQUENCY (MHz)

26. loc (Power Down Mode) Measurements

AT89C2051
TYPICAL ICC vs. VOLTAGE- POWER DOWN (85°C)
2

I 15
c | o2
€
K ]
N ™ /

o

a0V 1oV 5.0V s.ov

Veec VOLTAGE
Notes: 1. XTAL1 tied to GND

2.P1.0and P1.1 =V or GND
3. Lock bits programmed
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27. Ordering Information

27.1 Green Package Option (Pb/Halide-free)

Speed Power
(MHz} Supply Ordering Code Package Operation Range
AT89C2051-12PU 20P3 Industrial
L BV ey AT89C2051-1258U 20S (-40°C to 85°C)
AT89C2051-24PU 20P3 Industrial
24 4.0v i
e la oy AT89C2051-245U 208 (40°C 1o 85°C)
Package Type
20P3 20-lead, 0.300" Wide, Plastic Dual In-line Package (PDIP)
208 20-lead, 0.300" Wide, Plastic Gull Wing Small Outline (SOIC)
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28. Package Information

28.1 20P3-PDIP

B PIN
1
ﬂl_l\\\rll_ll_ll_ll_ll_lx\\\l_li_l
4
| ) | // +
/ |/ / ;\_ E1
S
g 5 7 s v e e v e e
e
’..._... E —=
! ! COMMON DIMENSIONS
c .'}", ===\ | ': (Unit of Measure = mm)
Ny I
| F A3 symBoL| MIN | NOM | MAX | NOTE
l eB l A < - 5.334
Al 0.381 - -
24802 | - | 26.924 | Note2
B 7.620 - 8.255
E1 6.096 - 7.112 | Note 2
B 0.356 - 0.559
Notes: 1. This package conferms to JEDEC reference MS-001, Variation AD. B1 1210 = 1.551
2. Dimensions D and E1 do net include mold Flash or Protrusion. [ 2.921 - 3.810
Mold Flash or Protrusion shall not exceed 0.25 mm (0.010%). c 0.203 y 0.358
eB - - 10.922
eC | 0000 | - | 1524
e 2540TYP | |
1/23/04
TITLE DRAWING NO. |REV.
2325 Orchard Parkway | o5qpa 29 jead (0.300%7.62 mm Wide) Plastic Dual
3 B : ’ 20P3 D
m San Jose, CA 95131 Inline Package (PDIP)
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28.2 208 -SOIC

AAARARAAAARA | e =

i\__b

THEFRERRRE | =
mrc-]-——

End View

1

Top View

COMMON DIMENSIONS
{Unit of Measure = mmy}

—1 fof-® NP b SYMBOL MIN | NOM | MAX | NOTE
f H | I A 2.35 2.65
i A AL | 0.10 0.30
D | €000 7028 0.32
D 12.60 13.00 1
Side View E 7.40 7.50 2
H 10.00 10.65
L 0.40 1,27 3
¢ 1.27 BSC

Notes, 1. This drawing is for general informaton only; refar to JEDEC Drawing MS-013, Vanation AC for additienal infarmation,
2. Dimension ' D' does not include mold Flash, protrusions or gate burrs, Mald Flash, protrusions and gate burrs shall not exceed
0.15 mm (0.006') per side.
3. Dimension 'E' does nat Include Inter-lead Flash or protrusion. Inter-lead Flash and protrusions shall not excaed 0.25 mm
{0.010') per side.
. 'L 1s the length of the terminal for soldering to a substrate.
5. The lead width 'b', as measured 0.36 mm (0.014') or greater above the seatng plane, shall not exceed a maximum value of 0.61 Tr;}
(0,024') per side. 11/6/06

S

TITLE DRAWING NO. [REV.
!@ 2325 Orchard Parkway 2082, 20-lead, 0.300' Wide Body, Plastic Gull 2052 B
. San Jose, CA 95131 Wing Small Outline Package (SOIC)

U 25



Headquarters

Atmel Corporation
2325 Orchard Parkway
San Jose, CA 95131
usa

Tel: 1(408} 441-0311
Fax: 1(408) 487-2600

International

Atmel Asia

Room 1219

Chinachem Golden Plaza
77 Mody Road Tsimshatsui
East Kowloon

Hong Kong

Tel: (852) 2721-9778

Fax: (852) 2722-1369

Atmel Europe

Le Krebs

8, Rue Jean-Piarre Timbaud
BP 309

768054 Saint-Quentin-en-
Yvelines Cedox

France

Tel: (33) 1-30-60-70-00

Atmel Japan

9F, Tonetsu Shinkawa Bidg.
1-24-8 Shinkawa

Chuo-ku, Tokyo 104-0033
Japan

Tel: (81) 3-3523-3551

Fax: (81) 3-3523-7581

Fax: (33) 1-30-60-71-11

Product Contact

Sales Contact
www.atmel.com/contacts

Web Site Technical Support
www.almel.com meu € atmel.com

Literature Requests
www.atmel.com/iterature

Disclaimer: The inlormaticn in Ihis document is provided in conneclion with Atmel products, No license, express or implied, by éstoppel or otherwise, la any
inteliectual property right is grantad by this document or in connection with tha sale of Atmel products. EXCEPT AS SET FORTH IN ATMEL'S TERMS AND CONDF
TIONS OF SALE LOCATED ON ATMEL'S WEB SITE, ATMEL ASSUMES NO LIABILITY WHATSOEVER AND DISCLAIMS ANY EXPRESS, IMPLIED OR STATUTORY
WARRANTY RELATING TO ITS PRODUCTS INCLUDING, BUT NOT LIMITED TQ, THE IMPLIED WARBANTY OF MERCHANTABILITY, FITNESS FOR A PARTICULAR
PURPOSE, OR NON-INFRINGEMENT. IN NO EVENT SHALL ATMEL BE LIABLE FOR ANY DIRECT, INDIRECT, CONSEQUENTIAL, PUNITIVE, SPECIAL OR INCIDEN-
TAL DAMAGES (INCLUDING, WITHOUT LIMITATION, DAMAGES FOR LOSS OF PROFITS, BUSINESS INTERRUPTION, OR LOSS OF INFORMATION) ARISING OUT OF
THE USE OR INABILITY TO USE THIS DOCUMENT, EVEN IF ATMEL HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES. Atmel makes no
represenlations or warranties with respect to the accuracy or let of the ts of this document and reservas the right to make changes lo specifications
and product descriptions at any lime without notice. Atmel does not make any commitment lo update the information conlainad herein, Unless spacifically provided
otherwise, Atmal products are not suitable for, and shall not ba used in, automotive applications. Atmel's products are not intended, authorized, or warranted for use
as components in applications intended lo support or suslain iife,

@ 2008 Atmel Corporation. All rights reserved. Atmel®, logo and combinations thereof, and others are registered trademarks or trademarks of
Atmal Corporation or its subsidiaries. Other terms and product names may ba trademarks of others.

0368H-MICRO—£08

W 26



‘ SGS-THOMSON
Y/ ICROELECTRONICS

L293D
L293DD

PUSH-PULL FOUR CHANNEL DRIVER WITH DIODES

600mA OUTPUT CURRENT CAPABILITY

PER CHANNEL

s 1.2A PEAK OUTPUT CURRENT (non repeti
tive) PER CHANNEL

= ENABLEFACILITY

s OVERTEMPERATURE PROTECTION

u LOGICAL "0" INPUT VOLTAGE UP TO 1.5V
(HIGH NOISE IMMUNITY)

s INTERNAL CLAMP DIODES

DESCRIPTION

The Device is a monolithic integrated high volt-
age, high current four channel driver designed to
accept standard DTL or TTL logic levels and drive
inductive loads (such as relays solenoides, DC
and stepping motors) and switching power tran-
sistors.

To simplify use as two bridges each pair of chan-
nels is equipped with an enable input. A separate
supply input is provided for the logic, allowing op-
eration at a lower voltage and internal clamp di-
odes are included.

This device is suitable for use in switching appli-
cations at frequencies up to 5 kHz.

BLOCK DIAGRAM

SO(12+4+4)

Powerdip (12+2+2)
ORDERING NUMBERS:

L2930D L293D

The L293D is assembled in a 16 lead plastic
packaage which has 4 center pins connected to-
gether and used for heatsinking

The L293DD is assembled in a 20 lead surface

mount which has 8 center pins connected fo-
gether and used for heatsinking.

Us 0uUT1 0OUT3 Uss
sy ! "

13

s

us e

% 2 IN3

]

H32L 29301-81

A NA
ENABLE1 ¢ - > ENABLE2
% 19
N2 &2 | > .ii jt IN4
4,5.6,7
8 14.15.16.17
DUT2 OUT4 i

June 1996

177
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L293D - L293DD

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value unit
Vs Supply Voltage 36 \
Vss Logic Supply Voltage 36 \
N Input Voltage 7 3
Ven Enable Voltage 7 N
Iy Peak Output Current (100 s non repetitive) 1.2 A
Piot Total Power Dissipation at Tpns =90 °C 4 W
Tstg. Tj Storage and Junction Temperature - 40 to 150 °C

PIN CONNECTIONS (Top view)

\J
ENABLE 1 |1 8f VYsg
ENABLE 1 CT]1 28 [ uss
INPUT Y F 18]] INPUT &
INPUT 1 (T 2 19 [T IHPUT 4
DUTPUT 1 (4 3 18 [TJ OUTPUT 4 ourputt |f3 1] output 4
GND (T} 4 17 [ sHD
GNO 4 13 GHNO
GND 1] 5 16 [TJ GND
GND (T 6 15 [1J &ND GND 5 12|l oNo
GHND (T4 7 14 [T7]) 6ND
OUTPUT 2 (I 8 13 [1J OUTPUT 3 outPUT 2 I8 1|l outeura
INPUT 2 IO 9 12 [1J INPUT 3 TR k
vs CT] 18 11 [T ENABLE 2 & 'y
HS2L293D1-82 vy (] 9] enasLE z
$.657c
SO(12+4+4) Powerdip(12+2+2)
THERMAL DATA
Symbol Decription DIP SO Unit
Rin j-pins Thermal Resistance Junction-pins max. - 14 *C/W
Rin |-amb Thermal Resistance junction-ambient max. 80 50 () =CIW
Rinjcase Thermal Resistance Junction-case max. 14 -

(") With 8sq cm on board heatsink
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L293D - L293DD

ELECTRICAL CHARACTERISTICS (for each channel, Vs =24V, Vss =5V, Tamb = 25 °C, unless

otherwise specified)
Symbol Parameter Test Conditions Min. Typ. | Max. | Unit

Vs Supply Voltage (pin 10) Vss 36 vV

Vss Logic Supply Voltage (pin 20) 4.5 36 \
Is Total Quiescent Supply Current | Vi=L: 16=0; Ven=H 2 6 mA

{pla 1) Vi=H; 10=0; Ven=H 16 | 24 | mA
Ven =L 4 mA
lss Total Quiescent Logic Supply Vi=L: lg=0: Ven=H 44 60 mA
Curent (pin.20) Vi=H; l0=0; Ven=H 6 | 22 | ma
Ven =L 16 24 mA
Vi Input Low Voltage (pin2, 9, 12, -0.3 1.5 \
1)
Vi Input High Voltage (pin 2, 9, Vggs 7V 2.3 Vss \
12, 19) Vs> 7 V 2.3 7 v
I Low Voltage Input Current (pin V=156V -10 pA
2, 9,12.19)
lin High Voltage Input Current (pin | 23V <Viu<Vss-06V 30 100 WA
2, % #2, 19)
Ven L Enable Low Voltage -0Q.3 1.5 \%
(pin 1, 11)
Venn Enable High Voltage Vss<7V 2.3 Vss V
{pin1, 11) Ves > 7V 9.3 7 v
len L Low Voltage Enable Current VenL = 1.5V -30 | -100 WA
{(pin1, 11)
len High Voltage Enable Curmrent 23V Venns Vgs—-06Y +10 WA
(pin 1, 11)
Veesatin Source Output Saturation lo==06A 14 1.8 Y
Voltage (pins 3, 8, 13, 18)
VegsanL Sink Output Saturation Voltage lo=+06A 1.2 1.8 v
(pins 3, 8, 13, 18)

VE Clamp Diode Forward Voltage lo = 600nA 1.3 Vv
tr Rise Time () 0.1100.9 Vo 250 ns
tr Fall Time (*) 0.910 0.1 Vo 250 ns
ton Turn-on Delay (*) 0.5 Vito 0.5 Vo 750 ns

ton Turn-off Delay (*) 0.5Vite 0.5 Vo 200 ns

(") Seefig 1.
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L293D - L293DD

TRUTH TABLE (one channel) Figure 1: Switching Times
Input Enable (%) Output
H H H osvi W _ N N
L :
|I:{ }|-_! z v‘__/ L
L L z
Z = High outputimpedance i 'Z _H__ : “_“_-: __-_ "_ :'::"
(") Relative to the considered channel { \ ¥
Yo I T ——— 4N 0.y
i 1
ton : toit
54371

Rth- jamb N82.29301-83
t*csu

DIE PAD ~148x228sq.mils
— DIE SIZE~128x13Bsq.mils
Pd-1U

7’5

78 \

65

6B

55 N
58

45

8 12 8 @& 8 6 7 8leq.eml
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L293D - L293DD

POWERDIP16 PACKAGE MECHANICAL DATA

DIM. mm inch

MIN. TYP. MAX. MIN. TYP. MAX.
al 0.51 0.020

B 0.85 1.40 0.033 0.055

b 0.50 0.020
b1 0.38 0.50 0.015 0.020
D 20.0 0.787

E 8.80 0.346

e 2.54 0.100

e3 17.78 0.700
F 7.10 0.280
| 5.10 0.201

L 3.30 0.130
Z 1327 0.050

[--.J
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2, b
b B ‘_g_‘ E
L 3 | |
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