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Abstract

This project presents the designing of Surveying Mobile Robotic Controlled by
Microcomputer. The routine of robot-is controlled by computer program. Then the movement will

send information through serial port RS-232'to microprocessor at the robot.
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L2938

DUAL FULL-BRIDGE DRIVER

s OPERATING SUPPLY VOLTAGE UP TO 46 V

s TOTAL DC CURRENTUPTO 4 A

» LOW SATURATION VOLTAGE

» OVERTEMPERATURE PROTECTION

s LOGICAL "0" INPUT VOLTAGE UP TQ 15 V
(HIGH NOISE IMMUNITY)

DESCRIPTION

The L2588 is an integrated monclithic circuit in-a 15-
lead Multiwatt and PowerS020 packages. itis a
high voltage, high current dual full-bridge driver de-
signed to accept standard TTL logic levels and drive
inductive loads such as relays, solenoids, DC and
stepping motors. Two enable inputs are provided 1o
enable or disable the device independently of the in-
put signals. The emitters of the lower transistors of
each bridge are connected together and the come-
sponding external terminal can be used for the con-

BLOCK DIAGRAM

PowerS020

Multiwattl5

DRDERING NUMBERS : L298N {Multiwatt Vert.)
L298HN (Multiwalt Horiz.)
L298P (PowerS020)

nection of an external sensing resistor. An additional
supply input is provided so that thedogic works at a
lower voltage.

ouys ouT? oyt OUTs
$ 1 D
H 3 3 &

1 2 3 4
Iné
o4 L3 )
—4
Inl In3
7 10 BN
EnA EnB
o—tt "+ o
Y 13
SENSE A ] ) _L ﬁ-—"o SENSEB o waur
Asa Rsp
Jenuary 2000 M3
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ABSOLUTE MAXIMUM RATINGS

Symbol Paramater Value Unit
Vs Power Supply 50 \
Vs Logic Supply Voltage 7 vV
Vi, Ven Input and Enable Voltage —0.3t07 \
lo Peak Output Current {each Channel)
— Non Repetitive {t = 100us) 3 A
-Repetitive (80% on —20% off; ten = 10ms) 25 A
=DC Operation 2 A
Vsans Sensing Voltage —1t0 2.3 v
Piot Total Power Dissipation (Tease = 75°C) 25 Lid
Top Junction Operating Temperature —-2510 130 °C
Tag Tj Slorage and Junction Temperature —40 to 150 °C
PIN CONNECTIONS (top view)
/ —[ e N— CURRENT SENSING B
A ——— U (T )
AP mm— OUTRUT 3
12 e INPUT 4
)/ [ ENABLE B
1o 23 INPUT 3
gy [ A LOGIC SUPPLY VOLTAGE Vg
NPREC 3§ ¢ S I
7oA INPLT 2
6 I~ ) ENAHLEA
FYGUV T INPUT 1
4 7T O SUPPLY VOLTAGE Vg
/i'\ LA AATATATATS OUTPUT 2
N 3 OUTRUT1
\ I o~ == cumRentsensiNea
l TAS CONNECTED TOPIN & DESINZAGA
4
GND [ 1 20 [T) aND
Sense A ] 2 19 ] SensaB
NC. ] 3 18. 1 NC.
ouw1.L—1 4 17 [ owd
ouwz [}.s PowerS020_ g ] ow3
Ve[ 16 15 1 Input4
Input 117 14 £~ Enable 8
EnableA [__] B 1301 Input 3
fput2 T F 9 12 [T vss
GND [ 10 11 ] GND
CA5IN239
THERMAL DATA
Symbol Parameter Power5020 Multiwatt15 Unit
Runjcase | Thermal Resistance Junction-case Max. - 3 “CIW
Riviemo | Thermal Resistance Junction-ambient Max. 13(") 35 °CW

") Mounted on aluminum substrate

213

3
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PIN FUNCTIONS (refer to the block diagram)

MW.15 PowerSQO Name Function
115 219 Sense A; Sense B |Between this pin and ground is connected the sense resistor to
control the current of the load.
23 4.5 Outt; Out2 Outputs of the Bridge A; the cumrent that flows through the load
connacted betweesn these two pins is monitored at pin 1.
4 6 Vs Supply Voltage for the Power Qutput Stages.
A non-inductive 100nF capacitor must be connected between this
pin and ground.
57 7.9 [nput 1; Input 2 TTL Compatible inpuis of the Bridge A.
6;11 814 Enable A; Enable B | TTL Compatible Enable Input: the L state disables the bridge A
{enable A) and/or the bridge B (enable B).
8 1,10,11,20 GND Ground.
9 12 V8S Supply Vollage for the Logic Blacks. A100nF capacitor must be
connected between this pin and ground.
10; 12 13;15 Input 3; Input4 TTL Compatible Inputs of the Bridge B.
13; 14 1617 Out 3; Out 4 Qutputs of the Bridge B. The current that flows through the load
connected between these two pins is monitored at pin 15.
— 318 N.C. Not Connetted

ELECTRICAL CHARACTERISTICS (Vs = 42V; Vss = 5V, Tj = 25°C; unless otherwise specified)

Symboi Parameter Tast Conditions Min. | Typ. | Max. | Unit
Vs Supply Voltage (pin 4) Operalive Condition Vi +2.5 46 v
Vsg  [Logic Supply Voltage {pin 9} 4.5 5 7 Vv
Is Quiescent Supply Current (pin 4} [Ven=H; IL=0 Vi= L 13 22 mA
Vi=H 50 70 mA
Ven = I Vi= X 4 mA
lss Quigscent Current from Vss (pin 9} [Ven=H: 1L =0 Vi=lk 24 36 mA
Vi=H 7 12 mA
Ven = L V=X ¢ mA
Vi Input Low Voltage 0.3 1.5 v
(pins 5, 7, 10,12}
Vi Input High Voltage 23 VSS \
(pins 5, 7, 10, 12}
I Low Voltage Input Current Vi=L -10 uA
{pins 5, 7, 10,12}
[P High Voltage Input Current Vi=H < Vgs =0.6V 30 100 uA,
{pins 5, 7, 10, 12)
Ven = L |Enable Low Voitage (pins 6,11} —0.3 1.5 Vv
Ven = H |Enable High Voitage (pins 8, 11) 2.3 Vs Vv
len =L ]Low Voltage Enable Current Van=L -10 pA
{pins &, 11)
len = H |High Voltage Enable Current Van = H € Vgs 0.6V 30 100 HA
{pins 6, 11)
Veesatny |Source Saturation Voltage I =1A 0.95 1.35 1.7 v
L =2A 2 27 v
Veesatiy |Sink Saturation Voltage L=1A (5} 0.85 12 1.6 v
IL=2A (5) 1.7 23 vV
Vcesaee | Total Drop IL=1A (5} 1.80 32 v
IL=2A (5) 4.9 v
Veens | Sensing Voltage (pins 1, 15) -1 (1) 2 v
‘7’ KIEK]




L298

ELECTRICAL CHARACTERISTICS {continued)

Symbol Parameter Test Conditions Min. | Typ. | Max. | Unit
Ti (Vi) {Source Cument Turn-off Delay 05VIiL09I. {(2);(4) 1.5 us
T2 (Vi) |Source Current Fall Time 080 o0t (2 {4) 0.2 ps
T3 (Vi) |Source Current Turn-on Delay 05Vito0 1l (2 (4) 2 us
T4 (Vi) |Source Current Rise Time 010 o091, (2% {4) 0.7 ps
Ts (Vi) |Sink Current Tum-off Delay 05Vite 081, (3% (4 0.7 us
Ts (Vi) |Sink Current Fall Time 091 o011l (3% 0.25 1s
Tz (Vi) |Sink Current Tum-on Delay 05Vitlo 081 (3 (4 18 Us
Te (Vi) |Sink Cument Rise Time 01IL to08I.  (3); {4) 0.2 us
fe (Vi)  |Commutation Frequency h = 2A 25 40 KHz

T1 (Ven) [Source Current Turn-off Delay 0.5Verto 0.9 1L (2); (4) 3 s

Tz (Ven) |Source Current Fall Time 08 te01lL | (2)(4) 1 us

T3 {Ven) |Source Current Turn-on Delay 0.5Vanto 0.0 (2 (4) 0.3 us

T4 (Ven) | Source Current Rise Time 0.11L 10081 (2} @) 04 us

Ts (Ven) |Sink Cumrent Tum-off Delay 0.5Vanto 0.9 1L (3) {4 2.2 Us
Ts (Van) |Sink Current Fall Time 091 to0A W (3) (4) 0.35 us
T7 (Van) |Sink Current Tum-on Delay 05Vento 0910 (3);(4) 0.25 us
Te{Ven) 1Sink Curent Rise Time Q1 to0.91  (3);(4) 0.1 HS

1) 1)Sensing voltage can be ~1. for t< 50 usec; in steady state Vaens min 2—~0.5 V.

2) See fig. 2.
3) Sea fig, 4.
4) Tha load must be a pure resistor.

Figure 1 : Typical Saturation Voltage vs. Output

Figure 2 = Switching Times Test Circuits.

ENPUT

ENABLE

Vg5V

Ygei2V

5-50527t

Current.
G= G4l
VAT
(v
e
=5V
24 85 H
20 -
16 v ,’J
1.2 ]
04
0.4
0 04 08 12 16 20 24 IolA).

413

Note : For INPUT Switching, set EN = H
For ENABLE Switching, set IN=H
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Figure 3 : Source Current Delay Times vs. Input or Enable Switching.

I 4

Imax{ZA}
0%, -

A J

T _ 1z —

Ven; (4V)
50% T~ em e s

Yy

S$-50%5312

Figure 4 : Switching Times Test Circuits.
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Figure 5 : Sink Current Deiay Times vs. Input 0 V Enable Switching.
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Figure 6 : Bidirectional DT _Motor Control.
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Figure 7 : For higher currents, outputs can be paralleled. Take care to parallel channel 1 with channel 4

and channel 2 with channel 3.
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APPLICATION INFORMATION (Refer to the block diagram)

1.1. POWER OUTPUT STAGE

Thel.298 integrates two power output siages (A ; B).
The power output stage is a bridge configuration
and its outputs can drive an inductive load in com-
mon or differenzial mode, depending on the state of
the inputs. The current that flows through the lcad
comes out from the bridge at the sense output -an
externai resistor {Rsa ; Rsg.) allows to detect the in-
tensity of this current.

1.2. INPUT STAGE

Each bridge is driven by means of four gates the in-
put of which are In1 ; In2 ; EnA.and In3:; In4 ; EnB.
The Ininputs set the bridge state when The Eninput
is high ; a low state of the Eninputinhibits the bridge.
All the inputs are TTL compatible.

2. SUGGESTIONS

A non inductive capacitor, usually of 100 nF, must
be foreseen between both Vs and Vss, to ground,
as near as possible to GND pin. When the large ca-
pacitor of the power supply is too far from the IC, a
second smaller one must be foraseen near the
L298.

The sense resistor, not of a wire wound type, must
be grounded near the negative pole of Vs that must
be near the GND pin of the |.C.

&7

Each.input must be connected to the source of the
driving signals by means of a vary short path.

Turn-On and Tum-Cif : Before to Tun-0ON the Sup-
ply Voltage and before to Turn it OFF, the Enable in-
put must be driven to the Low state.

3. APPLICATIONS

Fig 6 shows a bidirectional DC motor control Sche-
matic Diagram for which only one bridge is needed.
The external bridge of diodes D1.to D4 is made by
four- fast ‘recovery elements {trr < 200 nsec) that
must-be chosen of a VF as low as possible at the
worst case af the load current.

The sense output voltage €an be used to control the
current amplitude by chopping the inputs, or to pro-
vide overcurrent protection by switching low the en-
able‘input.

The brake function (Fast moter stop) requires that
the Absolute Maximum Rating of 2 Amps must
never be overcome.

When the repetitive peak current needed from the
ioad is higher than 2 Amps, a paralieled configura-
tion can be chosen (See Fig.7).

An external bridge of diodes are required when in-
ductive loads are driven and when the inputs of the
IC are chopped ; Shottky diodes would be preferred.

M3




L2983

This solution can drive until 3 Amps In DC operation Fig 10 shows a second two phase bipolar stepper
and until 3.5 Amps of a repstitive peak current. motor control circuit where the current is controlled

OnFig 8itis shownthe driving of atwo phase bipotar  BY the 1.C. L6S06.
stepper motor ; the needed signals to drive the in-

puts of the L298 are generated, in this example,

from the IC |L297.

Fig 8 shows an example of P.C.B. designed for the
appiication of Fig 8.

Figure 8 : Two Phase Bipolar Stepper Motor Circuit.
This circuit drives bipolar stepper motors with winding currents up to 2 A. The diodes are fast 2 A types.
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Figure 9 : Suggested Printed Circuit Board Layout for the Circuit of fig. 8 (1:1 scale).
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Figure 10 : Two Phase Bipolar Stepper Motor Control Circuit by Using the Gurrent Controller L6506.
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DIM. mm inch
MIN. | TYP. | MAX. | MIN. | TYP. | MAX. OUTLINE AND
A s 0.197 MECHANICAL DATA
B 2.65 0.104
c 1.6 0.063
D 1 0.039
E | 049 0.55 | 0.018 0.022
F | 066 0.75 | 0.026 0.030
G | 102 | 127 | 1.52 | 0.040 | 0.050 | 0.080
G1 | 17.53 | 17.78 | 18.03 | 0.690 | 0.700 | 0.710
Hi | 196 0.772
H2 202 0.795
L | 219 | 222 | 225 | 0.862|0.874 | 0.886
L1 | 217 | 221 | 225 | 0854 0.870 | 0.886
L2 |17.65 18.1"|.0/695 8.713
L3 | 17.25 | 17.5 | 17.75 | 0.679 | 0.689] 0.699
L4 | 103 | 107 4 10.9 | 0.406 | 0.421| 0,428
L7 | 265 29 |o0.104 0114
M | 425 | 455 | 485 | 0.167 | 0.479 | 0.181
M1 | 463 | 508 | 553 | 0182 0.200 [ 0248
s | 18 2.6 | 0.078 0.102
s1 | 19 26 | 0,075 0.102 Multiwattis5 V
Dial | 3.65 385 | 0.144 0.152
Hl
A
c r _s*‘, .
\ ‘ bei X/
— [ i |
i -
B = O o PP
o |
. . e
W H2
B . L
E
E i-l-
W ot -
10113 7]
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DIM. - 2 OUTLINE AND
- MIN. | TYP. MJ;X. MIN. | TYP. :I:\:? MECHAN'CAL DATA
B 2.65 0.104
C 16 0,063
E 0.49 0.55 1 0.018 n.022
F 0.66 0.75 | 0.026 0.030
G 1.14 1.27 1.4 0.045 | 0.050 | 0,055
G1 17.57 | 17.78 | 17.91 | 0.692 | 0.700 | 0.705
H1 19.6 0772
H2 20.2 0.785
L 20.57 0.810
L1 18.03 0.710
12 2.54 0.100
L3 17.25 | 175 | 17.75 | 0.679 | 0.689 | 0.699
L4 10.3 10.7 10.9 | 0.406 | 0.421 -0.429
L5 5.28 0.208
L& 2.38 0.094
LY 2.65 2.9 0.104 0.114
s 1.9 2.6 0.075 0.102
s1 | 1.9 26 | 0.075 0.102 Muitiwatt15 H
Dia1 3.65 3.85 | 0.144 0.152
Ht
A S|
~LhC o St
P AN i
7 =
* Dia. 1 7
I sttt Y 3
—
-
J1 1B
T ‘
(17}
?_—_—_I "__'l"_
N 1
Lé
L5

11113
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DIM mm inch
" [ miN_ [ TYP. [ MAX. | MIN. [ TYP. | MAX. OUTLINE AND
A 36 0.142 MECHANICAL DATA
al 0.1 0.3 | 0.004 0.012
a2 33 0.130
a3 0 01 | 0.000 0.004
b 0.4 0.53 [ 0.016 0.021
c 0.23 0.32 | 0.009 0.013
D(1) | 158 16 | 0.622 0.630
DA 94 9.8 | 0.370 0.386
E 13.8 14.5 | 0.547 0.570
e 127 0.050
el 11.43 0.450
E1(1)y; 10.8 11.1 | 0.429 0.437
E2 2.9 0.114
E3 58 6.2 10228 0.244
G U] 0.1 1 0.000 0.004
H 15.5 15.8 | 0.610 0.626
h 1.4 0.043 JEDEC MO-166
L 0.8 1.1 40031 0.043
N 10" (max.)
S 8" (max.)
! | fo | | L0394 | PowerS0O20
(1} "D and F" do not include meld flash or protrusiens.
- Motd flash or protrusions shall not excead 0.15 mm {0.006").
- Critical dimensions: "E*, °G" and “a3”
N N R _\
| az| A A
! ! at
L\Lri— DETAIL A -L—P R Ce)l E JI
a3 i
! H lend | =1 PDETAILA
‘ o J : .—l'J \ I‘t.
| - a3 —~8lug
!
N0000ERIAa
20 ! #
; Gags Plans o
; s J(‘—:l_l. Z;EATING PLANE
i A = [=x]s]¢]
__________ [ e BOTTOM VIEW . (COPLANARITY)
E E noonmnanan
[
; s I {EE
: *? = T
_goouooouog e

hx 45

12113
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Information furnished is believed to be accurate and refiable. However, STMicroelactronics assumes no responsibility for the conse-
quences of use of such information nor for any infringement of patents or other rights of third parties which may result from its use. Na
license is granted by implication or otherwise under any patent or patert rights of STMicroelectronics. Specification mentioned in this
publication are subject to changs without notice. This publication supersedes and replaces all information previously supplied. STMi-
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Features

Compatible with MCS-51™ Products
¢ 4K Bytes of In-System Reprogrammable Flash Memory
- Endurance: 1,000 Write/Erase Cycles
Fully Statle Operation: 0 Hz to 24 MHz
Three-levei Program Memory Lock
128 x B-bit Internal RAM
32 Programmabile /O Lines
Two 16-bit Timer/Counters
Six Interrupt Sources
Programmabie Serial Channel
Low-power Idle and Power-down Modes

" &% & 9 = o =

Description

The AT88CS1 is a low-power, high-performance CMOS 8-bit microcomputer with 4K
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 and pinout. The on-chip
Flash allows the program memary to be repragrammed in-system or by a conven-
tional nonvolatile memory programmer. By combining a versatile 8-bit CPU with-Flash
on a monolithic chip, the Atmel AT89C51-is a powerful microcomputar which provides
a highly-flexible and cost-effective solution to-many embedded control applications.

Pin Configurations I
7
PieC]1 40P vVed
PlLAC{2 383 F0.0 (ADD)
P23 3BEIPO1 (AD1)
PiaCs ar{aPo2 (AD2)
PLAClE 380 POA (ADI)
PLsI}6 381 P04 [AD4)
PrLach? asb1pros (aDs)
P17 3a[1P0.8 (ADE)
RsTCo 32[1PO.7 (ADT)
PQFPTQFP (RXD) Pa0.d 10 311 EaveR
meoyPa ] 11 20 [ ALE/PROG
% € UNTO}Fa.2[] 12 281 PSEN
~ R B é g § UNT1PA3 L] 13 28[1P2.7 (A15)
e Ll (To) P44 L] 14 27[1P2B (A14)
TownesBen a2 (THPABL] 1S 28[TP25 tA13)
Fandis9SFsRR R past 16 25[1P24 1A12)
(RDYPA.7 O 17 24[J P23 A1)
S FTIYTIRBRBRT xTAL2[] 18 2af1Pz.2A10)
XTALLC] 1@ 22[1P2.1 {AB}
P15 33 [1PO4 (AD4) aNn 2o 21Pbz0 s
P82 32 [ PD.5 (ADS)
P.7ga a1 [1 P0.6 (ADE)
RST(C]4 300 PD.7 (AD7) PLCC
{RXD) P3.0C] 5 20 [ EANVPP.
s l] 28 [INC sEa8
(Tx0) P31 7 27 |1 ALE/PROG 2232
(INTO) P3.2(] 8 28 [ PEEN G IG I I - S e
{iRT7) P33C] 8 25 P27 (A15) TeiiagLgERE
(T0) P34 ] 10 24 C1P2.A (A14) ,J;l E-f:g "N‘”"’Tgﬂ ﬂg
Ty PasC] 11 23 1 P2.5 (A13) oy & IPFT 18 0.PO 4 (AD)
amrwareeao o P16 []8 3 D PO.S (ADS)
O oo OO OO T P17 09 a7 ] Po.6 (ADE)
eryngea - N0 RST 10 36 [0 PO.7 (ADT)
ggggcogggﬁﬁ (R¥D) P30 L] 11 a5 [N EANVPP
|§_]E i3z2:z% NG {12 34 [ING
i (TX0) P3.1 {13 33 [) ALE/FROE
{NTo)Pa2]1a a2 P FBEN
{iNTY) P3ac]is ai Ap2.7 (A15)
To) P24 16 30 [ P2.6 (A1)
myp3sci7, 29 [ P2.5 (A13)
PRI NAILERSE
DO oo oo™
RN - OQ 8-y
gsgéggegﬁes
T & X 56 &
E@ ggggg

-
=
m
-

I &

8-bit
Microcontroller
with 4K Bytes
Flash
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Block Diagram

P0.0 - PO.7 P20 - P2.7
i PORT 0 DRIVERS PORT 2 DRIVERS ;
GND . 4 3 F
: 1 :
= . i 1
= ' RAM ADDR. FORT 0 PORT 2 '
E REGISTER RAM LATCH LATCH FLASH —— :
: ) r :
: L \ ’ !
: y y A ; '
i \ PROGRAM :
' B STACK '
: ACC ARDDRESS '
: REGISTER POINTER REGISTER .
, ¥ '
' <P BUFFER :
' TMP2 TP :
| : ;
: } |
' b4 < PC :
i ALY INCREMENTER !
. INTERRUPT, SERIAL PORT, H
; AND TIMER BLOCKS :
] L3
5 A PROGHAM ;
' PSW : COUNTER :
: i
5 — :
\LEFROG 4—— TIMING :
: AND INSTRUCTION { A . » DFTR - :
EK / Vpp 7P| CONTROL REGISTER 4 |
RST ———
PORT 1 PORT 3
: LATCH LATCH ;
s ‘ 5
5 0sC Y E
; PORT 1 DRIVERS Ll PORT 3 DRIVERS '
: "1‘-$“$-3‘-£-$-$-$ --------- I uﬁn-‘-inwi-f'i--i ------------------------------ :
v
P10 - P1.7 Pa.0 - P37
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The AT89C51 provides the following standard fealures: 4K
bytes of Flash, 128 bytes of RAM, 32 l/O lines, two 16-bit
timer/counters, a five vector two-level interrupt architecture,
a full duplex serial port, on-chip oscillator and clock cir-
cuitry. [n addition, the AT89C51 is designed with static logic
for operation down to zero frequency and supports two
software selectable power saving modes. The Idle Mode
stops the CPU while allowing the RAM, timear/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.

Pin Description

vCC
Supply voltags.

GND
Ground.

Port 0

Port 0 is an 8-bit open-drain bi-directional O port. As-an
output port, each pin can sink-eight TTL inputs. When 1s
are written to port 0 pins, the pins-can be used as high-
impedance inputs.

Port 0 may also be configured to be the muttiplaxed low-
order address/data bus during accesses to external pro-
gram and data memory. in this mode PO has internal
pullups.

Port 0 also receives the code bytes during Flash program-
ming, and outputs the code bytes during program
verification. External pullups are required during program
verification.

Port 1

Port 1 is an 8-bit bi-directional I/Q port with internal puliups.
The Port 1 output buffers can sink/source four TTL inputs.
When 1s are written to Port 1 pins they are pulled high by
the internal pullups and can be used as inputs. As inputs,
Port 1 pins that are externally being pulled low will source
current {l, ) because of the internal pullups.

Port 1 also recsives the low-order addrass bytes during
Flash programming and verification.

Port 2

Port 2 is an 8-bit hi-directional /O port with internal pullups.
The Port 2 output buffers can sink/source four TTL inputs.
When 1s are written to Port 2 pins they are pulled high by
the internal pullups and can be used as inputs. As inputs,

Port 2 pins that are externally being pulted low will source
current (i, ) because of the internal pullups.

Port 2 emits the high-order address byte during fetches
from external program memory and during accesses to
external data memory that use 16-bit addresses (MOVX @
DPTRY). In this application, it uses strong internal pullups
when emitting 1s. During accesses to external data mem-
ory that use 8-bit addresses {MOVX @ Rl), Port 2 emits the
contents of the P2 Special Function Register.

Port 2 also receives the high-order address bits and some
control signals during Ftash programming and verification.

Port 3

Port 3 is an 8-bit bi-directional ¥Q port with internal puflups.
The Port 3-output buffers can sink/source four TTL inputs.
When 1s are wtitten to Port 3 pins they are pulled high by
the internal pullups.and can be used as inputs. As inputs,
Port, 3 pins that are externally being pulied low will source
current {l, ) because of the pullups.

Port 3 also serves the functions of various special features
of the AT8ICS1 as listed below:

Port Pin Alternate Functions

P3.0 RXD (serial input port)

P3.1 TXD {serial output port)

P32 TNTD (external interrupl 0)

P3.3 INTT (external interrupt 1)

P3.4 TO (timer 0 external input}

P3.5 T1 (timer 1 external input}

P36 WH (external data memory write strobe)
P3.7 RD (external data memory read strobe)

Port 3 also receives some control signals for Flash pro-
gramming and verification.

RST

Reset input.’A high on this pin for two machine cycles while
the osciflator is running resets the device.

ALE/PROG

Address Latch Enable output pulse for latching the low byte
of the address during accesses to external memory. This
pin is also the program puise input (PROG) during Flash
programming.

In normal operation ALE is emitted at a constant rate of 1/6
the oscillator frequency, and may be used for external tim-
ing or clocking purposes. Note, however, that one ALE

AIMEL 3
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pulse is skipped during each access to external Data
Memory.

It desired, ALE operation can be disabled by setting bit 0 of
SFR location BEH. With the bit set, ALE is active only dur-
ing a MOVX or MOVC instruction. Otherwise, the pin is
weakly pulled high. Setting the ALE-disabla bit has no
effect if the microcontroller is in external execution mode.

PSEN

Program Store Enable is the read strobe to external pro-
gram memory.

When the ATBIC51 is executing code from external pro-
gram memory, PSEN is activated twice each machine
cycle, except that two PSEN activations are skipped during
each access to external data memory.

EA/VPP

External Access Enable. EA must be strapped to¢ GND in
order to enable the device to fetch code from external pro-
gram memory locations starting at 0000H up to FFFFH.
Note, however, thal i lock bit 1.is programmed, EA will be
internaily latched on reset.

EA should be strapped to V.. for internal program
executions.
This pin also receives the 12-volt programming enable voli-
age (Vpp) during Flash programming, for parts that raquire
12-volt Vpp.

XTAL1

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

XTAL2
Output from the inverting oscillator amplifier.

Oscillator Characteristics

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 1. Either a quartz
- crystal or ceramic resonator may be used. Todrive the
device trom an external clock source, XTALZ shoutd be left

unconnected while XTAL1 is driven as shown in Figure 2.
There are no requiremants 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 maxi-
mum voltage high and low time specifications must be
observed.

Idie 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 spe-
cial tunctions registers remain unchanged during this
mode. The idle mode can be terminated by any enabled
interrupt or by a hardware reset.

It should be-noted that when idle is ferminated by a hard
ware reset, the device normally resumes program execu-
tion, from where it left off, up 1o two machine cycles befora
the internal reset algorithm takes control. On-chip hardware
inhibits aceess tointernal RAM in this event, but access to
the port pins is-not inhibited. To eliminate the possibility of
an unexpectad write to-a port pinwhen Idle is terminated by
raset, the instruction following the cne that invokes Idle
should not be anhe-that writes to a part pin or to external
memory.

Figure 1. Oscillator Connections

c2
" * XTAL2
I e T
o )i XTAL1
f— = GND

Note: .. C1, G2 =30 pF £ 10pF for Crystals

= 40.pF +10 pF for Ceramic Resonators

Status of External Pins During Idle and Power-down Modes

Mode Program Memory ALE PSEN PORTO PORT? PORT2 PORT3
idle . Internat 1 1 Data Data Data Data
Igle I External 1 1 Float Data Address Data
Power-down Internal 0 0 Data Data Data Data
Power-down External 0 0 Float Data Data Data

AT89C51 mem———————————————————
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Figure 2. External Clock Drive Configuration

NC ————— XTAL2
EXTERNAL
OSCILLATOR XTAL1
SIGNAL

GND

%____

Power-down Mode

In the power-down mode, the oscillatoris stopped, and the
instruction that invokes power-down is the last instruction
executed. The on-chip RAM and Special Function Regis-

L.ock Bit Protection Modes

ters retain their values until the power-down mode is
terminated. The only exit from power-down is a hardware
reset. Reset redefines the SFAs but does not change the
on-chip RAM. The reset should not be activated before Ve
is restored to its normal operating level and must be held
active long enough to allow the osciltator to restart and
stabilize.

Program Memory Lock Bits

On the chip are three lock bits which can be |eft unpro-
grammed (U) or can be programmed (F) to obtain the
additiona! features listed in the table below.

When lock bit 1 is programmed, the logic level at the EA pin
is sampled and latched during reset. If the device is pow-
ered up without a reset, the latch initializes to a random
value, and holds that value until reset is activated. It is nec-
essary that the latched.value of EA be in agreement with
the currentlogic level at that pin in order for the device to
function properly.

Program Lock Bits
LB1 82 | 1B3 Protection Type

u v u No program lock features

p u U MOVC instructions executed from external program memary are disabled from
fetching code bytes from internal memory, EA is sampled and latched on reset,
and further programming of the Flash is disabled

P u Same as mode 2, also verify is disabled
P P P Same as mode 3, afso external execution is-disabled

AIMEL °
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Programming the Flash

The ATBICS51 is normally shipped with the on-chip Flash
memory array in the erased state (that is, contents = FFH)
and ready to be programmed. The programming interface
accepts either a high-voltage (12-vol) or a low-voltage
(Vo) program enable signal. The low-voltage program-
ming mode provides a convenient way to program the
ATB9C51 inside the user's system, while the high-voltage
programming mode is compatible with conventional third-
pany Flash or EPROM programmers.

The AT89C51 is shipped with either the high-voltage or
low-voltage programming mode enabled. The respective
top-side marking and device signature codes are listed in
the following table.

Vpp = 12V VPP = SV
Top-Side Mark AT89C51 ATBICS1

XXXX XXXX-5

Yyww Yyww
Signature (030H) = 1EH {030H) = 1EH

{031H) = 51H (031H) = &1H

(032H) =F FH {032H) =054

The ATBSC51 code memory array is programmed byte-by-
byte in either programming mode. To program any non-
blank byte in the on-chip Fiash Memory, the entire memory
must be erased using the Chip Erase Mode.
Programming Algerithm: Before programming the
ATBICS51, the address, data and control signals should be
set up according to the Flash programming mode table and
Figure 3 and Figure 4. To program the ATB9C51" take the
following steps.
1. Input the desired memory location.on the address
lines.

2. Input the appropriate data byte .on thedata lines.

3. Activate the correct combination of contral signals.

4. Raise EA/V to 12V for the high-voltage program-
ming mode,

5. Puise ALE/PROG once to program a byte in the
Flash amay or the lock bits. The byte-write cycle is
seli-timed and typically takes no more than 1.5 ms.
Repeat steps 1 through 5, changing the address

and data for the entire array or until the end of the
object file is reached.

Data Polllng: The ATB9CS51 features Data Polling to indi-
cate the end of a write cycle. During a write cycle, an
attempted road of the last byte written will result in the com-
plement of the written datum on PO.7. Once the write cycle
has been completed, true data are valid on all outputs, and
the next cycle may begin. Data Polling may begin any time
after a write cycle has been initlated.

Ready/Busy: The progress of byte programming can also
be monitored by the RDY/BSY output signal. P3.4 is pulled
low after ALE goes high during programming to Indicate
BUSY. P3.4 is pulled high again when programming is
done to indicate READY.

Program Verify: If lock bits LB1 and | B2 have not been
programmed, the programmed code data can be read back
via the address and.data lines for verification. The lock bits
cannot be verified directly. Verification of the tock bits is
achieved by observing thatiheir fealures are enabled.

Chlp Erase: ~The entire Flash array is erased electrically
by using the proper combination of control signals and by
holding ALE/PROG low for 10 ms. The code array is written
with all “1”s. The chip erase operation must be executed
before the code'memory can-be re-programmed.

Reading the Signature Bytes: The signature bytes are
read by the same procedure as a normal verification of
locations 030H, G31H, and 032H, except that P3.6 and
P3.7 must be pulled to a logic low. The values returmned are
as follows.

(030H) = 1EH indicates manufactured by Atmel
{031H} = 51H indicates 89C51

{032H) = FFH indicates 12V programming
(032H) = 05H indicates 5V programming

Programming Interface

Every code byte in the Flash array can be writtan and the
entire-array can be erased by using the appropriate combi-
nation of control signals. Thewrite operation cycle is self-
timed and once initiated, will'automatically time itself to
completion,

All major programming vendors offer worldwide support for
the Atmel microcontroiler series. Please contact your focal
programming vendor for the appropriate software revision.

6 AT89C51 mee——e————————
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Flash Programming Modes

AImET

Mode RST PSEN ALE/PROG EAN,, | P26 | P27 P36 | P37
Write Code Data H L HA2v L H H H
V
Read Code Data H L H H L L H H
Write Lock Bit - 1 H H/12v H H H
v
: Bit-2 H L H12Y H H L ! oL
—~__
Bit~ 3 H L HH 2V H L H L
V
Chip Erase H L % H/12v H L L L
N\
Read Signature Byte H L H H L L L L
Note: 1. Chip Erase requires a 10 ms PROG pulse.
" Flgure 3. Programming the Flash Figure 4. Verifying the Flash
+5V +5V
AT88C51 T ATBIC51
apDR, A0 - A7 b Ve ADOR, /29 ATY by Voo
OOOOH/OFFFH PGM QOOCH/OFEFH I PGM DATA
P20 - R23 |/ POl (€1 oy P20 - P23 PO |- (USE 10K
Ag - Al AR -AN PULLUPS)
~——» P26 —» P26
SEE FLASH | ———u P27 ALE |¢-— PROG SEE FLASH —p P27 ALE |¢——
PROGRAMMING PROGRAMMING
MODES TABLE | —»] P36 MODES TABLE ' | ——» ‘P36 v
I Loyl Paz W
T— XTALZ EA l&— VilVpo ’—I— XTAL2 EA [¢&——
3-24 MHzl 324 MHz J_ <
. )
[7 )
; XTAL1 AST fe—=uy,, XTAL1 RST e v,
GND PSEN —-,_L f GND PSEN —
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Flash Programming and Verification Waveforms - High-voltage Mode (Vep = 12V)

PROGRAMMING VERIFICATION
P10 - P17
*— tavay
PORT 0 ( DATA IN \DATA QUT P———
* tovel  tohpx [+
tavay ¢ " taHax
ALE/PROG

tsHaL

EAN,, T T

P27
(ENABLE)
' tonaL f

P3.4
(RDY/BSY) BUSY READY

Flash Programming and Verification Waveforms - Low-voltage Mode (V. = 5V)

P10 - P1.7 PROGRAMMING VERIFICATION
P20 - P23 ADDRESS —ﬁ%’ ADDRESS
™ oty
PORT © DATA IN . DATA OUT p—r——
*itovar ) lanox <
tavaL [ ¥ topax
ALE/PROG N
"sria ¢—7‘—‘tGLGH_"'
. LOGIC 1
EANee L0000 00 . ATl ot oGch| S 74
e— { - t
P2.7 ¥ erov - ‘:'f =
{ENABLE)
tameL f‘“
P34 ; |
(RDY/BSY) BUSY READY
twe
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Flash Programming and Veritfication Characteristics
Ta=0°Ct0 70°C, Voo = 5.0 £ 10%

Symbol Parameter Min Max Units
Vppl! Programming Enable Voltage 11.5 12.5 v
Ippt" Programming Enable Current 1.0 mA
Mool Oscillator Frequency 3 24 MHz
tavee Address Setup to PROG Low 481 ¢,

tarax Address Hold After PROG 481, c)

tovaL Data Setup to PROG Low 481 ¢,

tanox Data Hold After PROG 4810 ¢

tensh P2.7 (ENABLE) High to Vep 48ig.c

tsmaL Vep Setup to PROG Low 10 us
long"” Vpp Hold After PROG 10 bs
toLaH PROG Width 1 110 ps
tavoy Address to Data Valid 48te oL

teov ENABLE Low to Data Valid 48te aL

tenaz Data Float After ENABLE 0 48t o

tamaL PROG High to BUSY Low 1.0 Ws
twe Byte Write Cycle Time 2.0 ms

Note: 1. Only used in 12-volt programming mode.

AIMEL




Absolute Maximum Ratlngs
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Operating Temperature... .. -85°C to +125°C *NOTICE: Stresses beyond those listed under “Absolute
Maximum Ratings" may cause permanent dam-
Storage Temperature .......ccoceeeeeeeceeeeeevernenn.ns *68°C to +150°C age to the device. This is a stress rating oniy and
functional operation of the device at these or any
Voltage on Any Pin other conditions beyond those indicated in the
with Respect to Ground ....cceeveeeeeveceeeecerrenn. = 1.0V to +7.0V operational sections of this specification is not
. ) implied. Exposure to absolute maximum rating
Maximum Operating VORAGE .........cccvevrennrrnnermniananens 6.6V conditions for extended periods may atfect davice
reliability.
DC Output Current.......ccoeeevcviccnvneiecseissieseenns 15.0 MA
DC Characteristics
Ta =-40°C to 85°C, Vg = 5.0V + 20% (unless otherwise noted)
Symbol Parameter Condition Min Max Units
Vy Input Low-voltage (Except EA) -0.5 0.2 V- 01 v
Vi, Input Low-voltags (EA} -0.5 0.2 V- 0.3 v
Vi Input High-voltage {Except XTAL1, RST) 0.2V, +09 Veo+ 0.5 v
Vit input High-voltage (XTAL1, RST) 0.7 Vo Vee+ 0.5 v
Vo, Cutput Low-voliage'” (Ports 1,2,3) lgL = 1.6:mA 0.45 v
Output Low-voltaga’’ y
Vous (Port 0, ALE, PSEN) 6= 3.2 mA 045 v
low =-BOpA, Vo = 5V £10% 2.4 v
QCutput High-voltage n
Vow (Parts 1,2,3, ALE, PSEN) 'eh 7 %3 4 0:75 Ve v
gy = -10 pA 0.9 Ve v
lon = -BO0 PA; Ve = 5V-+ 10% 24 v
Qutput High-valtaga _
Vo {Port 0 in External Bus Mode) igr =300 A 1B oc v
Igiy = -80 pA 0.9 Vo v
I 5 Logical 0 nput Current (Ports.1,2,3) Viy = Q.45V -50 HA
Logical 1 te 0 Transition Current _ _ /
n (Ports 1,2.3] Vi = 2M VEC = 5V 10% 650 uA
Iy Input Leakage Current (Port 0, EA) 0:45 < Viy < Vee 19 HA
RRST Reset Pull-down Resistor 50 300 KQ
Co Pin Capacilance Test Freq. =1 MHz, T, = 25°C 10 pF
Activa Made, 12 MMz 20 mA
Power Supply Current
ldle Mods, 12 MHz 5 mA
|
e Vg = BV 100 nA
Power-down Mode®
Ve = 3V 40 pA
Notes: 1. Under steady state (non-transiant) conditions, I, must be externally limited as follows:

10

Maximum Ig,_per port pin: 10 mA

Maximum |g, per 8-bit port: Port 0: 26 mA

Ports 1, 2, 3: 15 mA

Maximum total I, for all output pins: 71 mA
If I, exceeds the test condition, Vi, may exceed the related 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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AC Characteristics

Under operating conditions, load capacitance for Port 0, ALE/PROG, and PSEN = 100 pF; load capacitance for ail other
outputs = 80 pF.

External Program and Data Memory Characteristics

AIMEL

12 MHz Osclllator 16 to 24 MHz Osclllator
Symbol Parameter Min ‘ Max Min Max Units
Moo Oscillator Frequency ' 0 24 MHz
te ALE Pulse Width 127 2ty o -40 ns
tavie Address Valid to ALE Low 43 toe - 13 ns
tLax Address Hold After ALE Low 48 toc =20 ns
tw ALE Low to Valid Instruction in 233 4te 65 ns
toeL ! ALE Low 1o PSEN Low 43 foo-13 ns
tpLPH PSEN Pulse Width 205 3t o1 =20 ns
toLy PSEN Low to Valid Jnstruction In 145 3to 45 ns
toxix Input Instruction Hold After PSEN 0 0 ns
trxz Input Instruction Float After PSEN ; 59 touc-10 ns
toxay PSEN to Address Valid 75 to o -8 ns
tavy Address to Valid Instruction-tn 312 Stoic-58 ns
toLaz PSEN Low to Address Float 10 10 ns
taLrm RD Pulse Width 400 Bt o -100 ns
oL . WR Pulse Width 400 6te o -100 ns
taLoy ' RD Low to Valid Data in 252 5tg, o -90 ns
taHDx Data Hold Atter RD 0 0 ns
lanoz Data Float After RD 97 2teicL28 ns
T, ALE Low to Valid Data In 517 Bl g -150 ns
tavoy Address to Valid Datain 585 Bt o -165 ns
towe ALE Low to RD or WR Low 200 300 31 o, B0 8t o +50 ns
tavwL Address to RD or WR Low 203 Mepo=75 ns
tovwx Data Valid to WH Transition 23 to e 20 ns
tavwH Data Valid to WR High 433 o =120 ns
twhax Data Hold After WR a3 toLcL 20 ns
tayaz * RD Low to Address Float 0 0 ns
tomin RD or WH High to ALE High 43 123 toro-20 toLoL+25 ns
i
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External Program Memory Read Cycle

by —
ALE

1 . | > e
AvLL* i . L 5
™ up 4 i
PSEN N * tpuv
—+ e tpiaz toxay
tax be R texiz
texix e
PORT 0 > AQ - A7 ———— INSTRIN > Ao-A7 <
L L A—
PORT 2 a AB - A15 > AB-ATH

External Data Memory Read Cycle

b |
ALE ; L/—l_/
| R B

PSEN J N \
— g el Ao P - A : s
o] taLRm -
et e 1
— | 8 e\
RD e tax—= T v
t Co e tepy e e taenz
- AVLL ™ i ‘ |
thiaz / » = g
& 0= tanox
PORT 0 =<{A0 ="A7 FROM_RI OR' DPL A+ DATA INJY > 47A0 - A7-FROM PCL < INSTR IN
§= tavwe >
« tavov 5 >
PORT 2 X P20~ P27 OR AB = A15 FROM DPH oy A8 - A15 FROM PCH

12 AT89C51 messssssssssss——————
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External Data Memory Write Cycle

ritLHLL—" :
ALE N A N o e

P b

|
[t e twn —

| . . -

< tax » [ |

touwx ™ b
Cal o tguwe w

e LayL —> twhax

PORT ¢ _ > [{A0 - A7 FROM RI OR DPL}(Jr_ DATA-OUT._x__ <'AQ - A7 FROM PCL> <INSTR IN

< tA\.»'WL |

P2.0°- P27 OR AB.- AI5'FROM DPH / /< - Aa - A15 FROM PGH

PORT 2 J

External Clock Drive Waveforms

temex ‘
tcion — <+ lonel
1
0.45v VY S N—
N loiex =¥
1 toreL »
External Clock Drive
Symbol Parameter Min Max Units
el Oscillator Frequency 0 24 MHz
terel Clock Period 41.6 ns
terex High Time 15 ns
toLex Low Time 15 ns
foLew Rise Time 20 ns
tence Fall Time 20 ns

AIMEL
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Serial Port Timing: Shift Register Mode Test Conditions

(Ve = 5.0V £ 20%,; Load Capacitance = 80 pF)

12 MHz Osc Varlable Osclilator Units
Symbol Parameter Min Max Min Max i
b xL Serial Port Clock Cycle Time 1.0 120, s
taviH Qutput Data Setup to Clock Rising Edge 700 10tg ¢ -133 ns
terax Output Data Hold After Clock Rising Edge 50 2toc-117 ns
teHox Input Data Mold After Clock Rising Edge 0 0 ns
txHDy Clock Rising Edge to Input Data Valid 700 i 10t o133 ns
Shift Register Mode Timing Waveforms
INSTRUCTION | @ | =l 2 B 4 B N B T B
ALE BN o AR RTINS
CLOCK / s Ny Vi e a2 L INNT 1T 1]
QVXH - |
I‘ :I » Lyriax
WRITE TO SBUF, Bl TN 2| W8 4 < 5 X8 7

OUTPUT DATA
CLEARRI |
v

INPUT DATA

AC Testing Input/Output Waveforms!'"

Vec® 05V 02 Vg + 0.9V

TEST POINTS
0.2V - 0.V

1. AC Inputs during testing are driven at V¢ -0.5V fora
logic 1 and 0.45V for a logic 0. Timing measurements
are made at V, min. fora logic 1'and V,_ max. for a
logic Q.

Nots:

<
| g 1
t b L = | r‘ ~AxHD®

T Urvange] | AvALIG. VAL L ALGE ORGALDR. | RPALIBS.  RXVALGR. <AL

SETTI T

SET HIT

Float Waveformst"

- Qv

oL

Timing Referenca
Points

v LOAD

DAV Y.+ 01V

Vo™ oL

Note: 1. For timing 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 mY change from

the loaded Vo /Vo( level occurs.
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Ordering Information

Speed Power
{MHz) Supply Ordering Code Package Operation Range
12 5V £ 20% AT89C51-12AC 44A Commercial
AT89C51-12JC 44 {0°C to 70°C})
ATB9CS51-12PC 40P6
ATBECS51-12QC 44Q
ATBECH1-12Al 44A Industrial
ATBACS1-12J1 44) {(-40°C to 85°C)
ATBICS1-12PI 40P6
ATBICS51-12Q 440
16 5V + 20% ATBIC51-16AC 44A Commercial
AT89C51-16JC 44.) (0°C to 70°C)
ATB9CS51-16PC 40P8
ATBICH1-16Q1C 440
ATBOCS1-16Al 44A Industrial
ATB9C51-16JI 44 {-40°C to 85°C)
ATBIC51-16PI 40P8
ATB9C51-16Q) 44Q
20 5Vt 20% ATBIC51-20AC 44A Commercial
ATB9C51-20JC 44J {0°C ta 70°C)
ATB9CE1-20PC 40P8
ATBOCH1-20QC 4404
ATB9CE1-20Al 44A Industrial
ATBOCS1-204 L oaa) (-40°C to 85°C)
ATB9CS51-20Pi 40P6
ATB9C51-20Ql 440
24 5V 1 20% ATBIC51-24AC 444 Commercial
ATBI9C51-24JC 444 (0°C to 70°C)
ATBIC51:24PC L 40Ps
ATBSC51-24QC I\ 240
ATBCE1-24Al [ 44A Industrial
ATBICS1-240 44) (-40°C to 85°C})
ATBACS1-24PI i 40P8
ATBACS1-24G 440
Package Type
44A 44-lead, Thin Plastic Gull Wing Quad Flatpack (TQFP)
444 44-lead, Plastic J-leaded Chip Carrier {PLCC)
40P6 40-lead, 0.600" Wide, Plastic Dual Inline Package {PDIP)
44Q 44-lead, Plastic Gull Wing Quad Fiatpack (PQFP)

AIMEL
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Packaging Information

44A, 44-lead, Thin {1.0 mm) Plastic Gull Wing Quad
Flatpack {TQFP)

Dimenstons in Millimeters and (Inches)*

JEDEC STANDARD MS-026 ACB

12.21{0.478) sa

FIN 11D 11.75(0.458)

0.45(0.018)
™ 0.30(0.012)

0.80(0.031} BSC L
_¥

=

) - 10.10(0.384)
‘ | 9.90{D 386)

{w 1.20(0.047) MAX

0.20{.008) | ‘

0001003) b % UL
J D.75(0.030) 0.15(0.008)

B.45(0.618) 0.05(0.002)

Controlling dimension: millimeters

44.}, 44-lead, Plastic J-leaded Chip Carrier (PLCC)
Dimensions in Inches and {Millimeters}
JEDEC STANDARD MS-018 AC

[045(1.14) X 30° - 46°

[D45(1,14) X 457 rtl): r?%l’ * 012(.308)
. AT - ‘r J.__jons(.zoal
i o [
P L ssauar)sn 5 B30(16.0)
i ' 850(16.5) P ) ssans)
032(813) | L \ 021(.583)
026(860) ! I B P ;{ 013(.336)
I I BB T.4) |
i 2o
i Ly ||
05012 YR i e : L Deaosy
- =i 500127 REF8Q ;I ™ oeog 508y
; .120(3.05)
T pouzee
i o 1800457
\165(4.18)

B22(.55¢) X 45° MAX (3X)

40P86, 40-lead, 0.600" Wide, Plastic Dual Inline
Package (PDIP)
Dimensions in Inchas and (Millimeters}

2.07(62.6)
2.04(51.8) PIN
1

568(14.4}

C 530(13.5)
|

T T T T

|- .0B0(2.26)
1.900(48.26) REF MAX

220(5.59) | [ 005L.127)
MAX \ | MIN
SEATING i
PLANE i [065{(1.65)
IS;(; }-j | ’“. 015(.381)
.022(.559)
-065(1.85) 014(.358)
10(2.79) 041{1.04)
090228 630(16.0}

"' o 5.0)‘1
jooa(kos) -—ff-* Nl

690(17.5}
F— B10(15.5) |

44Q, 44-lead, Plastic Quad Flat Package (PQFP)
Dimensions in Millimeters and-(Inches}”
JEDEG STANDARD MS-022 AB

13.45 (0.625) oy
rm 85 (0.506)

PIN 11D

= 0.50 (0.020)

== —F 0.35(C.014)
=

0.80 {0.031) BSC —

10.10 (0.304) o
.60 (0.386)

{_ 2.45 {0.096) MAX

0.17 (0.007)

n13[0005) :
J‘ 1.0 (0.041)

4.78 (0. 030)
Controlling dimension: millimeters

L— 0.25 (0,010} MAX

16 AT89C51
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