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Arduino + Stepper (L298N)

Beschreibung

Bipolare Schrittmotoren haben immer nur 4 Drahte. Bipolare Schrittmotoren haben immer 2 Spulen.
Je nach Stromrichtung ergeben sich dadurch vier Zustande:

Spule A Strom flieRt 'von links nach rechts'.
Spule A Strom flieRt 'von rechts nach links'.
Spule B: Strom fliel8t 'von links nach rechts'.
Spule B: Strom fliel8t 'von rechts nach links'.

Beachten Sie, dass die Anzahl der Pole innerhalb eines Schrittmotors oft groRer als nur 2 ist; einzelne
physikalische Pole innerhalb des Schrittmotors sind in Reihe verdrahtet, um 2 Spulen / 4 Drahte zu
erzeugen, die Sie in Schaltplanen sehen.

Bipolare Schrittmotoren bendtigen eine doppelte H-Briicke, um sie anzutreiben; eine H-Briicke fir
jede Spule. Bipolare Motoren bieten im Vergleich zu unipolaren Motoren ein héheres Drehmoment.
Sperrdioden sind erforderlich, um Spannungsspitzen zu verhindern, wenn die Stromzufuhr zur Spule
abgeschaltet wird und der Schrittmotor sich kurzzeitig wie ein Generator verhalt (back-emf).

Hinweis: Sie kdnnen auch unipolare Motoren mit 5, 6 oder 8 Drahten anschlieRen und sie als bipolare
Motoren anschlieBen, indem Sie die gemeinsame(n) Leitung(en) nicht anschlieRen. Sie haben dann
nicht so viel Drehmoment wie bipolare Motoren, da diinnere Drahte mit einem héheren elektrischen
Widerstand in den Spulen verwendet werden (bifilare Wicklungen).

Erforderliche Hardware

e Arduino-Board
e | 298N Schrittmotortreiber-Platine
e Bipolarer Schrittmotor (d.h. NEMA17)
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Pinbelegung

1. DC-Motor 1 "+" oder Schrittmotor A+
2. DC-Motor 1 "-" oder Schrittmotor A-

3. 12V-Jumper - entfernen Sie diesen, wenn Sie eine Versorgungsspannung von mehr als 12V DC
verwenden. Wenn der Jumper gesteckt ist, ist der Bordspannungsregler aktiv (12V max. bis 5V).

4. SchlieRen Sie hier Ihre Motorversorgungsspannung an, maximal 35V DC. Entfernen Sie den 12V-
Jumper, wenn >12V DC

5.GND

6. 5V-Ausgang, wenn der 12V-Jumper bei #3 gesetzt ist. Dies ist ideal fiir die Stromversorgung lhres
Arduino.

7. DC-Motor 1 Freigabe-Steckbriicke. Lassen Sie diese am Platz, wenn Sie einen Schrittmotor
verwenden. SchlieRen Sie den PWM-Ausgang fiir die Drehzahlsteuerung des DC-Motors an.

8.IN1
9.1IN2
10. IN3
11.IN4

12. DC-Motor 2 Freigabe-Jumper. Lassen Sie diese am Platz, wenn Sie einen Schrittmotor verwenden.
SchlieRen Sie den PWM-Ausgang fir die Drehzahlsteuerung des DC-Motors an.

13. DC-Motor 2 "+" oder Schrittmotor B+

14. DC-Motor 2 "-" oder Schrittmotor B-



15. SchlieRen Sie die Schrittmotortreiber-Platine L298N uber Pin #4 (+12V) und #5 (GND) an eine
9V...12V-Stromversorgung an. Lassen Sie den Jumper in Nr. 3 an Ort und Stelle. Sie kénnen nun den
+5V-Pin an #6 (und den GND-Pin an #5) zur Stromversorgung lhres Arduino verwenden. Wenn Sie
den Jumper entfernen, wird der Bordspannungsregler deaktiviert und der +5V-Pin an Nr. 6 ist nicht
mehr aktiv.

Schaltung

‘ 15y OUT3

+5V
ENA | ENB

Arduino

mmmmmm



Code

Example 1

/*

Stepper Motor Control - one revolution

This program drives a unipolar or bipolar stepper motor.
The motor is attached to digital pins 8 - 11 of the Arduino.

The motor should revolve one revolution in one direction, then
one revolution in the other direction.

Created 11 Mar. 2007
Modified 30 Nov. 2009
by Tom Igoe

*/
#include <Stepper.h>

const int stepsPerRevolution = 200; // change this to fit the number of
steps per revolution
// for your motor

// initialize the stepper library on pins 8 through 11:
Stepper myStepper (stepsPerRevolution, 8, 9, 10, 11);

void setup () |
// set the speed at 60 rpm:
myStepper.setSpeed (60) ;
// initialize the serial port:
Serial.begin (9600);

}

void loop () |
// step one revolution in one direction:
Serial.println("clockwise") ;
myStepper.step (stepsPerRevolution) ;
delay (500);

// step one revolution in the other direction:
Serial.println ("counterclockwise") ;
myStepper.step (-stepsPerRevolution) ;

delay (500) ;

Example 2

/*

Stepper Motor Control - one step at a time

This program drives a unipolar or bipolar stepper motor.
The motor is attached to digital pins 8 - 11 of the Arduino.

The motor will step one step at a time, very slowly. You can use this to
test that you've got the four wires of your stepper wired to the correct
pins. If wired correctly, all steps should be in the same direction.

Use this also to count the number of steps per revolution of your motor,
if you don't know it. Then plug that number into the oneRevolution
example to see if you got it right.

Created 30 Nov. 2009
by Tom Igoe



*/
#include <Stepper.h>

const int stepsPerRevolution = 200; // change this to fit the number of
steps per revolution
// for your motor

// initialize the stepper library on pins 8 through 11:
Stepper myStepper (stepsPerRevolution, 8, 9, 10, 11);

int stepCount = 0; // number of steps the motor has taken

void setup () |
// initialize the serial port:
Serial.begin (9600);

}

void loop() {
// step one step:
myStepper.step (1) ;

Serial.print ("steps:");
Serial.println (stepCount) ;
stepCount++;
delay (500) ;

}

Example 3

/*

Stepper Motor Control - speed control

This program drives a unipolar or bipolar stepper motor.
The motor is attached to digital pins 8 - 11 of the Arduino.
A potentiometer is connected to analog input O.

The motor will rotate in a clockwise direction. The higher the
potentiometer value,

the faster the motor speed. Because setSpeed() sets the delay between
steps,

you may notice the motor is less responsive to changes in the sensor value
at

low speeds.

Created 30 Nov. 2009

Modified 28 Oct 2010

by Tom Igoe

*/

#include <Stepper.h>

const int stepsPerRevolution = 200; // change this to fit the number of

steps per revolution
// for your motor

// initialize the stepper library on pins 8 through 11:
Stepper myStepper (stepsPerRevolution, 8, 9, 10, 11);

int stepCount = 0; // number of steps the motor has taken
void setup () |

// nothing to do inside the setup

void loop () {
// read the sensor value:



int sensorReading = analogRead (AO0) ;
// map it to a range from 0 to 100:
int motorSpeed = map (sensorReading, 0, 1023, 0, 100);
// set the motor speed:
if (motorSpeed > 0) {
myStepper.setSpeed (motorSpeed) ;
// step 1/100 of a revolution:
myStepper.step (stepsPerRevolution / 100);
}
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L298

DUAL FULL-BRIDGE DRIVER

n OPERATING SUPPLY VOLTAGE UP TO 46 V

n TOTAL DC CURRENT UPTO 4 A

» LOW SATURATION VOLTAGE

s OVERTEMPERATURE PROTECTION

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

DESCRIPTION

The L298 is an integrated monolithic circuitin a 15-
lead Multiwatt and PowerSO20 packages. It is 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 to
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 corre-
sponding external terminal can be used for the con-

BLOCK DIAGRAM

PowerS020

ORDERING NUMBERS : L298N (Multiwatt Vert.)
L298HN (Multiwatt Horiz.)
L298P (PowerS0O20)

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

ouTi oyr2 ourI ouT4
100nF
7 i
2 3 3 %
+§5. 9 v
14 S P :
IOOnE ‘
1 2 3 4
Inl s 2 Iné
O P j D O
+— i—*' p
In2 In3
nz | 10 %
Ena |6 EnB
Q : " L ﬂ
SENSE A b N _L SENSE B s-sasuz
Rsa Rsg

Jenuary 2000
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L298

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
Vs Power Supply 50 V
Vss Logic Supply Voltage 7 Vv
V1,Ven Input and Enable Voltage -0.3t07 Vv
lo Peak Output Current (each Channel)
— Non Repetitive (t = 100us) 3 A
—Repetitive (80% on —20% off; ton = 10ms) 25 A
—DC Operation 2 A
Vsens Sensing Voltage -11t02.3 V
Piot Total Power Dissipation (Tcase = 75°C) 25 W
Top Junction Operating Temperature —2510 130 °C
Tstg, Tj Storage and Junction Temperature —40 to 150 °C
PIN CONNECTIONS (top view)
[ ~ (] CURRENT SENSING B
14 3 OUTPUT4
‘@‘ [ OUTPUT 3
12 /3 INPUT 4
"nE—3 ENABLE B
10 /3 INPUT3
. s ——> LOGIC SUPPLY VOLTAGE Vgg
[Multiwatt15 Y e e
7T/ INPUT 2
6 3 ENABLEA
53 INPUT 1
4 "3 SUPPLY VOLTAGE Vg
,@, K} I OUTPUT 2
2 3 OuTPUTH
[ o~ I CURRENT SENSING A
Z TAB CONNECTED TO PIN 8 D95IN240A
/
GND [ 1 20 1 GND
SenseA [ 2 19 [ SenseB
NC. ] 3 18 1 N.C.
out1 [ 4 17 ] Out4
ou2 ] 5 PowerSO20 1 [—] outs
V¢ 16 15 1 Input4
Input1 [} 7 14 |1 Enable B
EnableA [ 8 13 1 Input3
Input2 | 9 12 1 VvSS
GND [ 10 11 1 GND
D95IN239
THERMAL DATA
Symbol Parameter PowerS020 Multiwatt15 Unit
Rihjcase | Thermal Resistance Junction-case Max. - 3 °C/W
Rthjamb | Thermal Resistance Junction-ambient Max. 13 (%) 35 °C/W

(*) Mounted on aluminum substrate
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PIN FUNCTIONS (refer to the block diagram)

MW.15 PowerSO Name Function
1;15 2;19 Sense A; Sense B |Between this pin and ground is connected the sense resistor to
control the current of the load.
2;3 4:5 Out 1; Out 2 Outputs of the Bridge A; the current that flows through the load
connected between these two pins is monitored at pin 1.
4 6 Vs Supply Voltage for the Power Output Stages.
A non-inductive 100nF capacitor must be connected between this
pin and ground.
5,7 7;9 Input 1; Input 2 TTL Compatible Inputs of the Bridge A.
6;11 8;14 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 VSS Supply Voltage for the Logic Blocks. A100nF capacitor must be
connected between this pin and ground.
10; 12 13;15 Input 3; Input 4 TTL Compatible Inputs of the Bridge B.
13; 14 16;17 Out 3; Out 4 Outputs of the Bridge B. The current that flows through the load
connected between these two pins is monitored at pin 15.
- 3;18 N.C. Not Connected

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

Symbol Parameter Test Conditions Min. | Typ. | Max. [ Unit
Vs Supply Voltage (pin 4) Operative Condition Vi +2.5 46 V
Vss Logic Supply Voltage (pin 9) 4.5 5 7 V

Is Quiescent Supply Current (pin4) |Ven=H; IL=0 Vi=L 13 22 mA
Vi=H 50 70 mA
Ven=L Vi=X 4 mA
Iss Quiescent Current from Vss (pin 9) [Ven=H; 1.=0 Vi=L 24 36 mA
Vi=H 7 12 mA
Ven=L Vi=X 6 mA
ViL Input Low Voltage -0.3 1.5 \"
(pins 5,7, 10, 12)
Vin Input High Voltage 23 VSS \Y
(pins 5, 7, 10, 12)
liL Low Voltage Input Current Vi=L -10 pA
(pins 5, 7, 10, 12)
lin High Voltage Input Current Vi=H<Vss—-0.6V 30 100 UA
(pins 5,7, 10, 12)
Ven =L |Enable Low Voltage (pins 6, 11) —0.3 1.5 V

Ven = H |Enable High Voltage (pins 6, 11) 2.3 Vss Vv

len =L [Low Voltage Enable Current Ven=L -10 pA
(pins 6, 11)

len =H |High Voltage Enable Current Ven = H < Vgs —0.6V 30 100 UA
(pins 6, 11)

VcEsat () |Source Saturation Voltage IL=1A 0.95 1.35 1.7 \'%

IL=2A 2 2.7 Vv

Vcesat () |Sink Saturation Voltage L=1A (5) 0.85 1.2 1.6 \%

IL=2A (5) 1.7 2.3 \

Vcesat | Total Drop L=1A (5) 1.80 3.2 \

IL=2A (5) 4.9 \

Vsens | Sensing Voltage (pins 1, 15) -1 (1) 2 \"
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L298

ELECTRICAL CHARACTERISTICS (continued)

Symbol Parameter Test Conditions Min. | Typ. | Max. | Unit
T1 (Vi) |Source Current Turn-off Delay 0.5Vito 0.91L  (2);(4) 1.5 us
T2 (Vi) |Source Current Fall Time 0911001 1L (2); (4) 0.2 us
T3 (Vi) |Source Current Turn-on Delay 0.5Vito 0.1 1L (2); (4) 2 us
T4 (Vi) |Source Current Rise Time 01110091 (2); (4) 0.7 us
Ts (Vi) |Sink Current Turn-off Delay 0.5Vito 0.91L  (3);(4) 0.7 us
Te (Vi) |Sink Current Fall Time 091 10011 (3); (4) 0.25 us
T7 (Vi) |Sink Current Turn-on Delay 0.5Vito 0.91L  (3);(4) 1.6 us
Tg (Vi) |Sink Current Rise Time 01110091 (3); (4) 0.2 us
fc (Vi) |Commutation Frequency IL=2A 25 40 KHz

T1 (Ven) |Source Current Turn-off Delay 0.5Vento 09 1L (2); (4) 3 us
T2 (Ven) |Source Current Fall Time 091 1001 1L (2); (4) 1 us
T3 (Ven) |Source Current Turn-on Delay 0.5Vento 0.1 1L (2); (4) 0.3 us
T4 (Ven) |Source Current Rise Time 01110091 (2); 4) 04 us
Ts (Ven) [Sink Current Turn-off Delay 0.5Vento 091 (3);(4) 22 us
Te (Ven) |Sink Current Fall Time 091 10011 (3); (4) 0.35 us
T7 (Ven) |Sink Current Turn-on Delay 0.5Vento 0.9 1L (3); (4) 0.25 us
Tg (Ven) |Sink Current Rise Time 01110091 (3); (4) 0.1 us
1) 1)Sensing voltage can be —1 V for t < 50 psec; in steady state Vsens min 2—0.5 V.
2) See fig. 2.
3) See fig. 4.
4) The load must be a pure resistor.
Figure 1 : Typical Saturation Voltage vs. Output Figure 2 : Switching Times Test Circuits.
Current.
G~ 6418
Vsat
42 Vgs=V  Vg=42V
gt
ss =
2.4 INPUT
o—]
20
A 7
1.6 > // - ENABLE
1.2 //
0.8
! 5-58521
0.4
0 04 08 12 16 20 24 1o(A). Note : For INPUT Switching, set EN = H
For ENABLE Switching, set IN=H
413 1S7]




L298

Figure 3 : Source Current Delay Times vs. Input or Enable Switching.

ILA

Imax(2A)
o T N - 7

1o == === e’

T3 T4

Ven; (4V)
50% tTR{-————--—----------

\j

Y

5-5853/2

Figure 4 : Switching Times Test Circuits.

Vgs.sy  Vg=42V
O

INPUT

o—

/4 L298N
ENABLE

$-58541/1

Note : For INPUT Switching, set EN =H
For ENABLE Switching, set IN =L

9
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L298

Figure 5 : Sink Current Delay Times vs. Input 0 V Enable Switching.

CIRCUIT
Rs

D1 TO D4:1A FAST RECOVERY DIODE (t;, $200ns)

$-5857/2

L g
Imax(2A)
90% ~+— - - -) ——————————————— Y
10% - ——— o d Yommmm—m o= - '
T8 |16 12 |1
Vi (4V)
Q% tFfp-——————"7———————=— ¢
Imax(2A)fp-———"A " toriiiionmno-oooe vt — — ( — - — — — -
90% -p-————=-|- - - - - - — = - — -~ -
10% - t
(aV)
0% [f-————————— '
S-10667 >
Figure 6 : Bidirectional DC Motor Control.
Vg
07
%‘IOOnF ﬁ 03
D2 D4 \ -
;_n_ -, Inputs Function
Ven=H C=H;D=L Forward
?15 13 W% Ox: C=L;D=H Reverse
9 C=D Fast Motor Stop
Lo
L Ven=L C=X;D=X Free Running
* 2onF Motor Stop
112 L298N L =Low H = High X =Don't care
“40Ven
TO CONTROL \d _E _J——— 1
[}
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L298

Figure 7 : For higher currents, outputs can be paralleled. Take care to parallel channel 1 with channel 4

and channel 2 with channel 3.

L 298
2 ouT 1
1 O

ENABLE
o= s
IN1
o= 5
IN2
o 7
n

b
“T |

8 I 15
5-5873/2

APPLICATION INFORMATION (Refer to the block diagram)

1.1. POWER OUTPUT STAGE

The L298 integrates two power output stages (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 load
comes out from the bridge at the sense output : an
external 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 En input
is high ; a low state of the En inputinhibits 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 foreseen 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 I.C.

7

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

Turn-On and Turn-Off : Before to Turn-ON 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 of the load current.

The sense output voltage can 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 motor stop) requires that
the Absolute Maximum Rating of 2 Amps must
never be overcome.

When the repetitive peak current needed from the
load is higher than 2 Amps, a paralleled 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.
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L298

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 repetitive peak current. motor control circuit where the current is controlled
On Fig 8itis shown the driving of a two phase bipolar Y the I.C. L6506.

stepper motor ; the needed signals to drive the in-

puts of the L298 are generated, in this example,

from the IC L297.

Fig 9 shows an example of P.C.B. designed for the
application 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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I ? w0 3 STEPPER
RESET L297 ) L298N 1o, MOTOR
——=20 9 7 n WINDINGS
ENABLE } 5 |INH ! & }]

v —

ret "~ PY LLLE o w]os

N1 3 13 16 1 15

0S| 06| D7 08§
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CONTROL HOME
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S-5846/4

Rs1=Rs2=0.5Q

) VEs12V@I1=2A
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9
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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 Current Controller L6506.
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DIM. mm inch o
MIN. | TYP. | mAX. | mIN. | TYP. | mAX. UTLINE AND
A 5 0.197 MECHANICAL DATA
B 265 0.104
C 16 0.063
D 1 0.039
E | 049 0.55 | 0.019 0.022
F | 066 0.75 | 0.026 0.030
G | 1.02 | 127 | 152 | 0.040 | 0.050 | 0.060
G1 | 1753 [ 17.78 | 18.03 | 0.690 | 0.700 [ 0.710
Hi | 196 0.772
He 20.2 0.795
L | 219 | 222 | 225 [ 0862 | 0.874 | 0.886
L1 | 217 | 221 | 225 | 0.854 | 0.870 | 0.886
L2 [1765 18.1 | 0.695 0.713
L3 [17.25 | 175 | 17.75 | 0.679 | 0.689 | 0.699
L4 | 103 | 10.7 | 10.9 | 0.406 | 0.421 | 0.429
L7 | 265 29 [o0.104 0.114
M | 425 | 455 | 485 | 0.167 | 0.179 | 0.191
M1 | 463 | 5.08 | 553 | 0.182 | 0.200 | 0.218
s | 19 26 |0.075 0.102
s1 | 19 26 |0.075 0.102 Multiwattis5 V
Dial | 3.65 3.85 | 0.144 0.152
H
A - S >
S STt
—
| / /7 N>
t 1 Dia 1 J
J— r |
S -
B = e ol P
L a = v
|
|
B vy X+ U
E _
: LL
TR Gt -
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L298

DI, - = OUTLINE AND
MIN. | TYP. | MAX. | mIN. | TYP. | mAX.
A s 0197 MECHANICAL DATA
B 2,65 0.104
c 16 0.063
E | 049 0.55 | 0.019 0.022
F | 066 0.75 | 0.026 0.030
G | 114 | 127 | 14 [0.045]0.050 [ 0.055 \
G1 |1757]17.78 | 17.91 | 0.692 | 0.700 | 0.705 (@)
H1 19.6 0.772 ,
H2 20.2 0.795
L 20.57 0.810 R
L1 18.03 0.710
L2 254 0.100
L3 |17.25 | 175 | 17.75 | 0.679 | 0.689 | 0.699
L4 | 103 | 107 | 10.9 | 0.406 | 0.421 | 0.429
L5 5.08 0.208
L6 2.38 0.094
L7 | 265 29 |o0.104 0.114
s | 19 26 | 0075 0.102
s1 | 19 26 | 0075 0.102 Multiwatt15 H
Dial | 3.65 3.85 | 0.144 0.152
H
A S >
e s S s
i / / \ﬁ'
1 Dia. 1 J
—
_—
I B
Q
Ll
K—EL
N\
L6
L5

9
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DIM. mm inch
MIN. | TYP. [ MAX. [ MIN. [ TYP. | MAX.

A 3.6 0.142
al 0.1 0.3 | 0.004 0.012
a2 3.3 0.130
a3 0 0.1 | 0.000 0.004
b 0.4 0.53 [ 0.016 0.021
c 0.23 0.32 | 0.009 0.013

D) | 15.8 16 | 0.622 0.630
D1 9.4 9.8 |0.370 0.386
E 13.9 14.5 | 0.547 0.570
e 1.27 0.050
e3 11.43 0.450

E1(1)] 10.9 11.1 | 0.429 0.437
E2 2.9 0.114
E3 5.8 6.2 | 0.228 0.244
G 0 0.1 | 0.000 0.004
H 15.5 15.9 | 0.610 0.626
h 1.1 0.043
L 0.8 1.1 ] 0.031 0.043
N 10° (max.)
S 8° (max.)
T [ 10 | | | 0.394 |

(1) "D and F" do not include mold flash or protrusions.
- Mold flash or protrusions shall not exceed 0.15 mm (0.006").

OUTLINE AND
MECHANICAL DATA

JEDEC MO-166

PowerS020

- Critical dimensions: "E", "G" and "a3"
N N F{*\
— =
b## DETAIL A *‘72 DETA'LB‘ E a
e3
H ag [T DETAILA
D = s
a*S slug
OO0 O0 PETAL®
20 11 0.35
Gage Plane ,
S’r L 4‘5EAT|NG PLANE
£o jl @ @ (f: £ BOTTOM VIEW (C)
- - LU,
(|
E3
: = rﬁuuuﬁhuuum
|
TO00000000 "
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This datasheet has been download from:

www.datasheetcatalog.com

Datasheets for electronics components.



