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Lampiran B Pengujian Alat

a. Dokumentasi Pengujian rancangan gelombang keluaran dengan IC 4017
dan NE555
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b. Dokumentasi Pengujian rancangan gelombang keluaran dengan IC 4017
dan NE555
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c. Lampiran Foto Uji Coba Alat menggunakan beban induktif motor 1 phasa
120 W

45 W




e. Lampiran foto pengujian dengan beban resistif dari 40 W-300 W
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Lampiran C Hasil Akhir Alat

a. Foto dari atas

b. Foto dari samping
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Lampiran D Data Sheet Komponen
a. Datasheet IC CD4017

e ]
FAIRCHILD
N R Gl

SEMICONDUCTOR ™

CD4017BC - CD4022BC

Decade Counter/Divider with 10 Decoded Outputs -

October 1987
Revised January 1999

Divide-by-8 Counter/Divider with 8 Decoded Outputs

General Description

The CD4017BC is a 5-stage divide-by-10 Johnson counter
with 10 decoded outputs and a carry out bit.

The CD40228C is a 4-stage divide-by-8 Johnson counter
with 8 decoded outputs and a carry-out bit.

These counters are cleared to their zero count by a logical
1" on their reset line. These caunters are advanced on the
positive edge of the clock signal when the clock enable sig-
nal is in the logical "0" state.

The configuration of the CD4017BC and CD4022BC per-
mits medium speed operation and assures a hazard free
counting sequence. The 10/8 decoded outputs are nor-
mally in the logical "0” state and go to the logical 1" state
only at their respective time slot. Each decoded output
remains high for 1 full clock cycle. The carry-out signai
completes a full cycie for every 10/8 clock input cycles and
is used as a ripple carry signal to any succeeding stages.

Features
W Wide supply voltage range: 3.0V to 15V
| High noise immunity:  0.45 Vpp {typ.)
B Low power Fan out of 2 driving 74L
TTL compatibility: or 1 driving 74LS
B Medium speed operation: 5.0 MHz (typ.)
with 10V Vpp
W Low power: 10 uW (typ.)
W Fully static operation

Applications
+ Automotive

* Instrumentation

+ Medical electronics
« Alarm systems

* Industrial efectronics
+ Remote metering

Ordering Code:

Order Number | Package Number Package Description
CD4017BCM M16A 16-Lead Small Outline Integrated Circuit (SOIC), JEDEC MS-012, 0.150" Narrow
CD4017BCS. M16D 16-Lead Small Qutline Package (SOP), EIAJ TYPE Il, 5.3mm Wide
CD4017BCN N16E 16-Lead Plastic Dual-In-Line Package (PDIP), JEDEC MS-001, 0.300" Wide
CD4022BCM M16A 16-Lead Small Outline Integrated Circuit (SOIC), JEDEC MS-012, 0.150" Narrow
CD4022BCN N16E 16-Lead Plastic Dual-in-Line Package (PDIP), JEDEC MS-001, 0.300" Wide

Devices also availabie in Tape and Reel Specity by appending the sullic letiér "X 10 the ordering code.

Connection Diagrams

Pin Assignments for DIP, SOIC and SOP
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Gambar D.1 Konfigurasi Pin IC CD4017BCN (PDIP 16 Pin)
Sumber: Fairchild Semiconductor, 1999
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Absolute Maximum Ratingsnote 1) Recommended Operating
(Note 2) Conditions (note 2)
DC Supply Voltage (Vi) -0.5 Vg to +18 Ve DC Supply Voltage (Vpp) +3 Vpe 0 415 Ve
Input Voltage (V) 0.5 Vye o Vg +0.5 Ve Input Voltage (Vyy,) 0to Vpg Voo
Storage Temperature (Tg) -65°C10 +150°C  Operating Temperature Range (T,) -40°C 10 +85°C
Power Dissipation (Pg) Note 1: "Apsolute Maximum Ratings™ are those values beyond which the
Dual-In-Line 200 mW salety of the device cannot be guaranteed, they are not meant 1o imply that

the devices shoald be cperaled at these bmits. The Lable of “Recom.
Small Outline 500 mW  mended Operaling Corrdicns™ and “Electrical Characeristics™ provides
conditians foe actual device operation

Lead Temperature (T ) Note 2: Vs « OV uniess otherwise specified.

(Soldering, 10 seconds) 260°C

DC Electrical Characteristics (note 2)

; —40°C +25 +85'C _
Symbol Parameter Conditions . Units
Min | Max | Min | Typ | Max | Min | Max
oo Quiescent Device Vpp =5V 20 0.5 20 150 pA
Cusrent Vpp =10V 40 10 | 40 200 | pA
Voo =15V 80 50 | so 600 | pA
Vor LOW Level [in] < 1.0 pA
Output Vohage Vpp =5V 0.05 0 0.05 005 v
Vpp =10V 0.05 0 0.05 005 v
Vpo =15V 0.05 o | 005 005 | Vv
Vor HIGH Level Ilol <1:0pA
Output Voltage Vpp = 5V 4.95 495 [ s 495 Y
Vpp =10V 995 9.95 10 995 v
Voo =15V 14.95 1485 | 15 14.95 v
Ve LOW Level [fol <10 pA
Input Votage Vpo = 5V, Vo= 0.5V or 4.5V 15 15 1.5 v
Vpp = 10V, Vg = 1.0V or 9.0V 30 3.0 3.0 v
Vpp =15V, Vg = 1.5V or 13.5V 1.0 4.0 4.0 v
Vo HIGH Level Jlol <10 uA
Input Voltage Vpp = 5V, Vo = 0.5V or 4.5V 35 35 35 v
Vpo =10V, Vo = 1.0V or 9.0V 1.0 7.0 1.0 v
Vpp =154, V= 1.5V or 13.5V 11.0 1.0 1.0 Y
low LOW Level Output Voo = 5V, Va =04V 052 0.44 | 0.88 0.36 mA
Curent (Note 3) Vps =10V, V= 0.5V 13 11 | 225 09 mA
Vo =15V, Vg = 1.5V 3.6 30 | 88 2.4 mA
loy HIGH Level Output Vi = 5V Vg = 4.6V -0.2 -0.16 | -0.38 -0.12 mA
Curent (Note 3} Vpp =10V, Vg =9.5V 05 -04 | -09 -03 mA
Voo = 15V, Vg =13.5V -14 12| -35 -1.0 mA
lin Input Current Voo =15V, Vi, = 0V -03 105 -03 10 | pA
Vpo =15V, V=15V 0.3 10°% | 03 10 | pA

Note 3: Ig, and Igg are tested one oulput 3 & time

Gambar D.2 Karakteristik Listrik DC IC CD4017
Sumber: Fairchild Semiconductor, 1999
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CD4017BC - CD4022BC
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AC Electrical Characteristics (note 4)
Ta=25°C, C = 50 pF, Ry = 200K, t,¢; and Yy = 20 ns, unless otherwise specified

Symbol Parameter I Conditions l Min | Typ | Max | Units
CLOCK OPERATION
tpyL ey | Propagation Delay Time Carry Out Line Vop =5V 415 a00 ns
Vo =10V 160 320 ns
Vop=15V 130 250 ns
Carry Out Line Vop =5V 240 480 ns
Vop =10V Cy =15pF 85 170 ns
Vop =15V 0 140 ns
Decode Out Lines Vop =5V 500 1000 ns
Vop =10V 200 400 ns
Vop =15V 160 320 ns
tys, tyye | Transition Time Carry Ouwt and Decode Out Lines
iy Vop =5V 200 360 ns
Vpp =10V 100 180 ns
Vpp =15V 80 130 ns
tTrHL Vop =5V 100 200 ns
Vop =10V 50 100 ns
Vop =15V a0 B0 ns
oL Maximum Clock Frequency Vo =5V Measured with 10 2 MHz
Vop =10V Respectto Carry| 2.5 5 MHz
Vop =15V Output Line 30 6 MHz
by by | Mimmum Clock Pulse Width Vpp =5V 125 250 ns
Vpp =10V 15 a0 ns
Vop =15V 35 70 ns
Ly ey | Clock Rise and Fall Time Vo =5V 20 HS
Vpp =10V 15 Hs
Vop =15V 5 HS
tey Mirimum Clack Inhibit Data Setup Time Vop =5V 120 240 ns
Vpp =10V 40 80 ns
Vop =15V 32 65 ns
Ciy Average Input Capacitance 5 15 pF
Note 4: AC Paramelers are guaranieed by DC cormelated testing.
AC Electrical Characteristics (note 4)
Ta=25°C, C = 50 pF, Ry = 200Kk, 1, and t, = 20 ns, unless otherwise specified
Symbol | Parameter [ Conditions Min Typ Max Units
RESET OPERATION
Lota tPLH Propagation Delay Time
Carry Out Line Vpo =5V 415 800 ns
Vo =10V 160 320 ns
Vpo =15V 130 250 ns
Carry Out Line Voo =5V 240 480 ns
Voo =10V Cy=15pF 85 170 ns
Vpo =15V 0 140 ns
Decode Out Lines Vpo =5V 500 1000 ns
Vo =10V 200 400 ns
Vpo =15V 160 320 ns
0% Minimum Reset Vo =5V 200 400 ns
Puise Width Vo =10V 0 140 ns
Vo =15V 55 110 ns
Loem Minimum Reset Vo =5V 5 150 ns
Removal Time Vpo =10V 30 60 ns
Vpo =15V 25 50 ns

Gambar D.3 Karakteristik Listrik AC IC CD4017

Sumber: Fairchild Semiconductor, 1999
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Physical Dimensions inches {millimeters) unless otherwise noted
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Gambar D.4 Dimensi dan Kemasan IC CD4017BCN (PDIP 16 Pin)
Sumber: Fairchild Semiconductor, 1999
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b. Datasheet IC TL494
[Pulse-Width-Modulation Control Circuits TL494

SOP16/DIP16

® Complete PWM Power Control Circuitry o 1 i
® Uncommitted Outputs for 200 Ma Sink or Source Current 7\:4‘::' ‘I: weur [ N 0 weur ]E(:p'
@ Output Control Selects Single-Ended or Push-Pull Operation INV mpml: 2 15 :] INV INPUT
@ Internal Circuitry Prohibits Double Pulse at Either Output recopac] 4 3 :] HEF QUT
@ VYariable Dead-Time Provides Control over Total Range gg:‘ﬂng:‘ﬁc p 1] gg:“;gL
@ intemal Regulator Provides a Stable 5-V Reference Supply.5% o [s 2 [ vee
@ Circuit Architecture Allows Easy Synchronization o E o 0 :I ¥

suc'[: 7 10 :] g2

c E & 8 :] 13
DESCRIPTION
The TL494 incorporate on a single monolithic chip all the functions
required in the construction of a pulse-width-modutation centrol,
these devices offer the systems engineer the flexibility to tallor OBDERING INFORMATION
the power supply control circuitry to his application. Device Package
The TL494 cantains an error amplifier, an en-chip adjustable TL494D 16 SOP
oscillator, a dead-time control comparator. pulse—steering control TLA94N 18 DIP

flip=flop, a 5-volt, 5% precision regulator. and output-control circuit.

The error amplifier exhibits a common-mode voltage range from —0.3 volts to Vec -2 volts. The dead-time control
comparator has a fixed offset that provides approximately 5% dead time when externally altered, The on—chip
oscillator may be bypassed by terminating Ry (pin 6) to the reference output and providing a sawtooth in put to
CT (pin 5), or it may be used to drive the comman circuits in synchraonous multiple-rail power supplies. The
uncammited output fransistors provide either common—-emitter ar emitter—foliower output capability. Each Device
provides for push-pull or single—ended output operation, which may be selected through the output-control funct
—lon. The architecture of these devices prohibits the possibility of either output being pulsed twice during push
—pull operation.

Functional Block Diagram

PUTPUT CORTROL
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L€AD r
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Gambar D.5 Konfigurasi Pin dan Diagram Blok IC TL494

Sumber : HTC, 2006




Pulse-Width-Modulation Control Circuits

TL494

ABSOLUTE MAXIMUM RATINGS OVER OPERATING FREE-AIR TEMPERATURE RANGE

91

Rating Value Unit
Supply voltage. Ve 41
Amplifier input voltage Vee #0.3 V
Collector output voltage 41
Collector output current 250 mA
Operating free—air termperature range 0to 70
Storage temperature range -65 to 150 °C
Lead temperature 1,6 mm from case for 10 seconds 280
RECOMMENDED OPERATING CONDITIONS
Value
Parameter Unit
MIN MAX
Supply voltage, Vcc 7 40
Amplifier input voltage. Vi -0.3 Vee -2 \
Collector output voltage, Vo 40
Collector output current (each transistor) 200
Current into feedback terminal 0.3 o
Timing capacitor, Cq 0.47 10000 nF
Timing resistor, Ry 1.8 500 KQ
Oscillater frequency 1 300 KHz
Operating iree—air temperature. T, 0 70 °C
Electrical characteristics over recommended operatng free—air temperature range,
Vec=15Y, t= 10 kHz(unless otherwise noted).
Parameter Test Conditions» johg Unit
MIN | TYP== MAX
Qutput voltage (Vref) lo= 1mA 4.75 5 5.25 v
input regulation Vee = 7V to 40V 2 25 ooy
Qutput regulation lo = ImA to 10mA | 15
Output voltage change with temperature Ta = MIN to MAX 0.2 | %
Short-circuit output currents= Vref =0 35 mA
Osclllator section (See Figure 1)
Value
Parameter Test Conditions+ W TTYPes VAR Unit
Frequency Ci=0.01pF, R=12KR 10 KHz
All values of Ve, Cr.Ry,
Standard deviation of frequencyss*+ 10
and T, constant
Frequency change with voltage Vee=7V to 40V, T,=250C 0.1 %
Cr=0.01pF, R=12KR.
Frequency change with temperaturgs»== Th = MIN to MAX |
" HTC

148

Gambar D.6 Karakteristik Batas Operasi IC TL494

Sumber : HTC, 2006
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TL494

Electrical characteristics over recommended operating free—air temperature range,

Vec=15V, {=10kHz (unless otherwise noted)

Amplifier section (See Figure 2)

SYMBOL TEST CONDITIONS MIN. | TYP#+:| MAX. JUNIT|
Input offset voltage Vo(pin 3)=2.5V 2 10 m
Input offset current Volpin 3)=2.5V 25 250 | nA
Input bias current Vo(pin 3)=2.5V 0.2 1 HA
Common-mode input voltage range Vee = 7V to 40V F0.3~—3 V
Open-ioop voltage amplification Vo=3V, R.=2KQ, Vo=0.5~3.5V 70 ) de
Unity—gain bandwidth Vo=0.5~3.5V, R =2KQ 800 kHz
Common-mode rejection ratic Vo= 40V, T,= 25°C 65 80 de
Output sink current (pin 3) Vigm = 15mV~—5V, V(,)=0.7V 0.3 0.7 mA
Quiput source current (pin 3) Vo= 15mV~5V, V(;)=3.5V -2 mA
«For conditians shown as MIN or MAX, use the appropriate value speciliad under recommended operating conditiens
« Al typlcal values except for parameter changes with lemperature are at TA =25 oC
«¥+ Duration of the short-circuit should not axcesd one second
«vox Standard deviation Is a measure ol the statistical distribution about the mean as darived from the lormula.
ssees Temparature coalficient ol timing capacitor and timing resistar not taken into account,
QOutput section
PARAMETER TEST CONDITIONS MIN. | TYP+~ | MAX. JUNIT|
Collector off-state current Vee=40V, Vee=40V 2 100 A
Emitter off-state current Vee=Ve=40V V=0 -100
Collectar-emitter saturation voltage Common-emitter Ve=0. 1c=200mA E ] 1.3 \
Emitter—follower Ve=15V, 1=-200mA 1.5 25
Qutput control input current Vi=\ref 3.5 |mA
Dead-time control-section (See Figure 1)
PARAMETER TEST CONDITIONS MIN. TYP* | MAX. JUNIT
input bias current(pind) V=0 to 5.25V =2 -10 )
Maximum duty cycle, each output Vi (win 470, C7=0.1UF, R1=12KQ 45 %
, Zero duty cycle 3 3.3
Input threshold voltage(pin 4) Nadimum dyulyycyc!e 0] v
PMW comparator section (See Figure 1)
PARAMETER TEST CONDITIONS MIN. | TYP+ | MAX. JUNIT|
Input threshold voltage (pin3) Zero duty cycle 4 4.5 3
Input sink current (pin 3) V(pin3) = 0.7V 0.3 0.7 mA
Tetal device
PARAMETER TEST CONDITIONS MIN. | TYP* | MAX. JUNIT|
SuaidbySuppby comsnt Pin 6 at Vref, all other inputs 6 10
and outputs open g 15 mA
Average supply currernt Vi{pin 4)= 2V 7.5
M. 2008-Rew0l HTC
149

Gambar D.7 Karakteristik Listrik IC TL494

Sumber :

HTC, 2006
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TL494

Switching characteristics, T » = 25°C

PARAMETER TEST CONDITIONS MIN, | TYP+ | MAX, JUNIT
Qutput voltage rise time Commaon-emitter configuration 100 200
Qutput voltage fall time 25 100 o
Output voltage rise time Emitter—tfollower configuration 100 200
Outpu! voltage fall time 40 100

« All typical valuas except for temperature coslficlent are at T, = 25°C
500 100
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_ avO=3.0v 1 0
¥ o 2 m ! RL=2.02 | 29 _
- < 4
] s 70 0 W
2 3 ‘ a
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Gambar D.8 Karakteristik Switching IC TL494
Sumber : HTC, 2006

HTC




C.

94

Datasheet IRFZ44N
I N-CHANNEL Power MOSFET
APPLICATION FEATURES
€ Buck Converter High Side Switch 4 Ulra Low ON Resistance
@ DC motar control , Ups ...etc , & other Apgplication ¢ Low Gate Charge
€ Dynamic dv/dt Rating
Voss Ropson Max. Io € Inductive Switching Curves
55V 17.5mQ 50A @ Peak Current vs Pulse Width Curve
PIN CONFIGURATION SYMBOL
T0-220 D
Front View
- |
£33 G
S
fl @3 N-Channel MOSFET
ABSOLUTE MAXIMUM RATINGS
Rating Symbol Value Unit
Drain to Source Voltage Voss 85 | v
Drain to Current — Continuous Te=25C, Vig@10V Iy 50 A
Continuous Te = 100C, Ves@10V I 35
Pulsed Tc =251, Ves@10V (Note 1) Ton 160
Gate-to-Source Voltage Continue Vas £20 \
Total Power Dissipation Po 94 w
Derating Factor above 25 0.63 WI'C
Peak Diode Recovery dv/dt (Note 3) dv/dt 5.0 Vins
Operating Junction and Storage Temperature Range Ty Terg | -5510175 |
Repetitive Avalanche Energy (Note 1) Esr 9.4 mJ
Maximum Lead Temperature for Soldering Purposes T 300 C
Maximum Package Body for 10 seconds Tove 260 C
|Avaianche Current (Note 1) lag 25 A
THERMAL RESISTANCE
_ Symbol Parameter Min | Typ | Max | Units |  TestConditions N
Rex Junction-lo-case 1.5 C/W | Water cooled heatsink, Pp adjusted for a peak junclion|
temperature of +175(
Raaa Junction-to-ambient 62 C/W |1 cubic foot chamber, free air

Gambar D.9 Konfigurasi Pin dan Batas Maksimum MOSFET IRFZ44N
Sumber: Suntac Electronic Corp, t.t.



<Suatez— ELECTRONIC CORP

95

IRFZ44N
N-CHANNEL Power MOSFET

ORDERING INFORMATION
Part Number Package
IRFZ44N T0-220

ELECTRICAL CHARACTERISTICS

Unless otherwise specified, T, = 25C.

IRFZ44N
| _symbol | min | Typ | wax
OFF Characteristics
Drain-to-Source Breakdown Voitage Vos= 55 v
(Vas =0V, I, =250 pA)
Braak Voltage Temp Coefficient AVpe/AT, 0.058 wre
(Referance to 257, & = 1mA)
Drain-to-Source Leakage Current loss HA
(Mo =55V, Ves =0V, T,=25C) 25
(Vs =44 V, Vae = 0V, T, = 1501) . | 250 .
Gate-10-Source Forward Leakage lass 100 nA
| (Vas=20V)
Gate-10-Source Reverse Leakage lgxs -100 nA
(Vo =-20V)
ON Characteristics
Gate Threshold Voltage Vaam 20 40 v
{Vos = Vas, |p = 250 pA)
|Static Drain-to-Source On-Resistance  (Note 4) Rersiany mi
(Voo = 10 V. I, = 254) 175
Forward Transconductance {Ves = 25V, Ip = 25A)  (Note 4) Grs 19 S
Dynamic Ch.
Input Capacitance C. 1470 pF
Output Capacitance | Vas 7:51 \(/) '\::z): o Core 360 pF
Reverse Transfer Capacitance Conn a8 [l
Total Gate Charge (Voe= 44 V. b =25 A, Q, 63 nC
Gate-to-Source Charge | Vez =10 V) (Note 2) G | 14 e
Gate-10-Drain ("Miller’) Charge O 23 nc
Resistive Switching Ch istics
Titn On nlay e ! (Voo =28V, lo= 25 A, LT 13 L]
Rise Time : o 1 ov, Lae 60 ot
Tum-Off Delay Time Ra = 120) (Note 4) L 44 ns
Fall Time | ) AW e | 45 ns
Source-Drain Diode Ch i
Continuous Source Current | Is 50 A
|(Body Diode) | integral pn-diode in MOSFET
Puise Source Current (Body Diode) | (Note 1) lau | 160 | A
Diode Forward On-Voltage (Is = 25A. Veu = 0 V) (Note 4) Vo | 1.3 V
Reverse Recovery Time (lp = 25A, Ve =0V, te 63 95, ns
Reverse Recovery Charge | d/d, = 100A/ps) (Note 4) Q, 170 260 nC
Notes:
@ Repetitive rating; puise width limited by @ lep < 25A, difdt < 230A1ps, Vo < Vismoss.
max. junction temperature. (See fig. 1) T,s175°C
@E ially independent of op q @ Puise width < 400ps; duty cycle < 2%.

Gambar D.10 Karakteristik Listrik MOSFET IRFZ44N

Sumber: Suntac Electronic Corp, t.t.
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<Suat=— ELECTRONIC CORP IRFZ44N

N-CHANNEL Power MOSFET

3C
Thermal Impedance

Py, Power Dissipation (W)

Ijy. Drain Current (A)

Lo Figure 1. Maximum Effective Thermal Impedance, Junction-to-Case
uty Cyche

LO00 5=

200 I

0100 5 l
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% d R .
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ENOTES
TDUTY FACTOR: Dotd /2
T TPEAK TrPos x Zage x Ruc=Te |

0.001
1E-08 R 1E-03 1E-02 1E-01 LEHO 1E+01
1y, Rectangular Pulse Duration (s)
Figure 2. Maximum Power Dissipation Figure 3. Maximum Continuous Drain Current
vs Case Temperature vs Case Temperature
140 i
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g
80
o
64 5
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20 B8
0
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T¢. Case Temperature (°C) Te. Case Temperature (°C)
Figure 4. Typical Output Characteristics Figure 5, Typical Dmin-lo—Sourcc'ON Resistance
vs Gate Voltage and Drain Current
220 50 . :
PULSE DURATION » 2801 S :
200 |DUTY CYCLE = 0.5% MAX |
-24° 48 |
1w | ‘ : Vs - 15V
2
160 57 40 = 14A
2 G = 28 A
140 :g E A
= o 5 =i
120 | z & =
100 | g 2
5. Z 30
80 | 2 &
a0 + Sz 25 PULSE DURATION = 250 oS
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) I
40 | o 20 TR
2001
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Vps. Drain-to-Source Voltage (V) Vs, Gate-to-Source Voltage (V)

Gambar D.11 Karakteristik Termal dan Output MOSFET IRFZ44N
Sumber: Suntac Electronic Corp, t.t.



<Suat=— ELECTRONIC CORP

97

IRFZ44N
N-CHANNEL Power MoSFET

BVpss. Drain-to-Source

Ip, Drain Current (A)

Vas. Gate-to-Source Voltage (V)

Figure 11. Typical Breakdown Voltage vs
Junction Temperature
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Figure 16. Typical Body Diode Transfer
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Gambar D.12 Karakteristik Switching dan Dioda MOSFET IRFZ44N
Sumber: Suntac Electronic Corp, t.t.



d. Datasheet IRFZ44N

1574

NES555

SA555 - SE555

General-purpose single bipolar timers

Features

Low turn-off time

m Maximum operating frequency greater than
500 kHz

Timing from microseconds to hours

Operates in both astable and monostable
modes

Output can source or sink up to 200 mA
Adjustable duty cycle

TTL compatible

Temperature stability of 0.005% per °C

Description

The NE555, SA555, and SE555 monolithic timing
circuits are highly stable controllers capable of
producing accurate time delays or oscillation. In
the time delay mode of operation, the time is
precisely controlled by one external resistor and
capacitor. For a stable operation as an oscillator,
the free running frequency and the duty cycle are
both accurately controlled with two external
resistors and one capacitor.

The circuit may be triggered and reset on falling
waveforms, and the output structure can source
or sink up to 200 mA.

(Plastic package)

(Plastic micropackage)

Pin connections

-

N
DIP8

*

D
S08

(top view)
N/

- s

O- [

HE 6]

]+ s
1-GND 5 - Control voltage
2 - Trigger 6 - Threshold
3 - Output 7 - Discharge
4 - Reset 8-Vee

Gambar D.13 Konfigurasi Pin IC NE555
Sumber: STMicroelectronics, 2012
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Schematic diagrams NES5S55 - SA555 - SE555
1 Schematic diagrams
Figure 1. Block diagram
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Figure 2. Schematic diagram
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Gambar D.14 Diagram Blok dan Skematik Internal IC NE555

Sumber: STMicroelectronics, 2012
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NES555 - SA555 - SE555 Absolute maximum ratings and operating conditions

2 Absolute maximum ratings and operating conditions

Table 1. Absolute maximum ratings

Symbol Parameter Value Unit
Vee Supply voitage 18 Vv
lour Output current (sink & source) =225 mA

Thermal resistance junction to ambient!!)
Rinja DIP8 85 *CIwW
SO-8 125
Thermal resistance junction to case!!)
Rine DIP8 41 ‘W
SO-8 40
Human body model (HBM)'?) 1000
ESD Machine model (MM)*! 100 v
Charged device model (CDM)'% 1500
Latch-up immunity 200 mA
TLeAD Lead temperature (soldering 10 seconds) 260 °C
T Junction temperature 150 “C
Tetg Storage temperature range -65 to 150 °C

1. Short-circuits can cause excessive heating. These values are typical.

2. Human body model: a 100 pF capacitor is charged to the specified voltage, then discharged through a
1.5 k2 resistor betwaen two pins of the device. This is done for all couples of connected pin combinations
while the other pins ara floating.

3. Machine model: a 200 pF capacitor is charged to the specified voltage, then discharged directly between
two pins of the device with no external series resistor (internal resistor < 5 €2). This is done for all couples of
connected pin combinations while the other pins are floating.

4. Charged davice model: all pins and the package are charged together to the spacified voltage and then
discharged directly to the ground through only one pin. This is done for all pins.

Table 2. Operating conditions

Symbol Parameter Value Unit
Supply voitage
v NE555 451016 v
o SA555 451016
SES555 451018
Vi Ving, Maximum input voltage N v
vd' Vresel
lour Output current (sink and source) +200 mA
Operating free air temperature range
T NES55 0to 70 c
oper SABS5 -40 to 105
SES55 -55t0 125

Gambar D.15 Batas Maksimum Operasi IC NE555
Sumber: STMicroelectronics, 2012
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Electrical characteristics NES55 - SA555 - SE555

3 Electrical characteristics

Table 3. Tamb = +25° C, Vo = +5 V to +15 V (unless otherwise specified)

SES555 NES55 - SA555
Symbol Parameter Unit
Min. | Typ. | Max. | Min. | Typ. | Max.
Supply current (R = =}
Low state Voe =45V 3 5 3 6
lec Voo =415V 10 | 12 w0 [ 15 ™
High state Vcc =45V 2 2
Timing error (monostable)
(Ra=2 k210 100 k€x C = 0.1 uF)
Initial accuracy ) 05 2 1 3 %
Drift with temperature 30 100 50 ppm/*C
Drift with supply voltage 005 | 02 0.1 0.5 %V
Timing error (astable)
(Ra Rg=1k{to 100 ke, C = 0.1 uF, Vpp= +15 V)
Initial accuracy " 1.5 225 %
Drift with temperature 90 150 ppmi*C
Drift with supply voitage 0.15 03 Yol
Control voltage level
Ver Vee =415V 96 [ 10 [104] 9 | 10 | 1 v
Ve =45V 29 | 333 | 38 | 26 | 3.33 4
Threshold voltage
Vin Vee =+15V 9.4 10 106 | 88 10 112 v
Veg=45V 27 | 333 B 24 | 333 | 42
Iy | Threshold current % 01 | 025 01 [ 025 | pA
Trigger voltage
Virig Vee =+15V 48 5 52 | 45 5 586 A
Veg =45V 145 167 | 1.9 | 1.1 [ 167 | 22
lyig | Trigger current (Vyjq =0 V) 05 | 09 05 | 20 pA
Viesar | Reset voitage 3! 04 | 07 1 | 04| 07 1 v
Reset current
lreset Vigsat = +04 V 01 | 04 01 | 04 mA
Viesat =0V 0.4 1 04 | 15
Low level output voltage
Vee = +15 Vg = 10 mA 01 | 0.15 0.1 | 025
Iggsink) = 50 mA 0.4 0.5 04 | 075
VoL lo(sing) = 100 MA 2 2.2 2 25 v
Ig(sink) = 200 mA 25 25
Vee =45V lgjeink) = 8 mA 0.1 | 025 03 | 04
lg(sink) = 5 mA 0.05 | 0.2 0.25 | 0.35

Gambar D.16 Karakteristik Listrik IC NE555
Sumber: STMicroelectronics, 2012



Application information NE555 - SA555 - SE555

4.3

4.4

Pulse width modulator

When the timer is connected in the monostable mode and triggered with a continuous pulse
train, the output pulse width can be modulated by a signal applied to pin 5. Figure 18shows
the circuit.

Figure 18. Pulse width modulator

. . Vee
Ra
[
Trigger 2 7 -
NE555 ¢ ‘
| Moduiation
Input
Quitput 3 5 -
— C
| , |
-

Linear ramp
When the pull-up resistor, Ra, in the monostable circuit is replaced by a constant current

source, a linear ramp is generated. Figure 19 shows a circuit configuration that will perform
this function.

Figure 19. Linear ramp
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Trigger 7
| aN4250 Y |
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NE555 o I i
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Gambar D.17 Rangkaian PWM Menggunakan IC NE555
Sumber: STMicroelectronics, 2012
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Package information

NESS5 - SA555 - SES55

5.1

DIP8 package information

Figure 22. DIP8 package mechanical drawing
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Table 4. DIP8 package mechanical data
Dimensions
Ref. Millimeters Inches
Min. Typ. Max. Min. Typ. Max.
A 5.33 0.210
A1 0.38 0.015
A2 292 3.30 4.95 0.115 0.130 0.195
b 0.36 0.46 Q.56 0.014 0.018 0.022
b2 1.14 1.52 178 0.045 0.060 0.070
0.20 0.25 0.36 0.008 a.010 0.014
9.02 9.27 10.16 0.355 0.365 0.400
E 7.62 7.87 8.26 0.300 0.310 0.325
E1 6.10 6.35 711 0.240 0.250 0.280
e 2.54 0.100
eA 7.62 0.300
eB 10.92 0.430
L 292 3.30 38 0.115 0.130 0.150

Gambar D.18 Dimensi Kemasan DIP8 IC NE555
Sumber: STMicroelectronics, 2012
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Lampiran E Formulir Bimbingan
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