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A7 Ml A (Magnetic sensor)oll 225 HE|E

Year Effect Explanation Technical Use
Change in shape of a In combination with
ferromagnetic body with  |piezoelectric elements for

1842 Joule effect |y agnetization magnetometers and

potentiometers
Change in Young's Acoustic delay line

1846 ;ﬂ E effect modulu; Wl.th gomponents for magnetic
magnetization field measurement
Torsion of a ferromagnetic|Magnetoelastic sensors

1847 Matteucci |rod in a longitudinal field

8 effect changes magnetization
Change in resistance with |Magnetoresistive sensors
1856 Thomson |magnetic field
effect
A torsion is produced in a |Torque and force
‘ current carrying measurement
1858 Wiedemann |ferromagnetic rod when
effect  [subjected to a longitudinal
field
Effect on magnetization Magnetoelastic sensors
] o by tensile or compressive
865 Villari effect stress
A current carrying crystal |Magnetogalvanic sensors
produces a transverse
voltage when subjected to

1879 Hall effect a magnetic field vertical to
its surface
Displacement of current [Distance and proximity

. from the interior of sensors

1903 Skin effect |material to surface layer
due to eddy currents
Pulse magnetization by Wiegand and pulse—wire

Sixtus Tonks|large Barkhausen jumps  |sensors
1931
effect
Tunnel effect between two |SQUID magnetometers
superconducting materials
1962 Josephson |with an extremely thin
effect separating layer; quantum

effect




A2|1& XM Zolis =l

EIX| 75t field (gauss)
A7\ &SR 7|=
10° 102 10-* 10=" 10=1
1. Search coil * % % * % % * % % * % % * % % * % % * % % * % %
2. Flux gate * % * % % * % % * % % * % % * % %
3. Optically Pumped *kk [xxx |xxx |xkx
4. Nuclear * % * % % * % % * % %
5. SQUID wxk |xex fxrx
6. Hall Effect P P e
7. Magnetoresistive *k fxxx frxx frxx |rxx
8.Magnetodiode P T
9. Magnetotransister L LT T FTY
10. Fiber optic x| xxx * % % * % % * % % *
11. Magneto Optical xxx |xxx |rrx o |rrn

*» James E. Lenz, A Review of Magnetic Sensors 1990 IEEE0|A Ql&¢&ts gL Cl

E HME o| 88 7HAM El (Gaussmeter using the Hall sensor)
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TC4066B Quad Bilateral Switch

ik

TC4066B contains four independent circuits of bidirectional
switches. When control input CONT 1is set to “H” level, the
impedance between input and output of the switch becomes low
and when it 1s set to “L” level, the impedance becomes high. This
can be applied for switching of analog signals and digital signals.

e ON-resistance, Ron
250 Q (typ.): VDD - Vsg =5V
110 Q (typ.): VDD - V8§ =10V
70 Q (typ.): VDD - V88 =15V
e OFF-resistance, Roff
Roff (typ.) > 10° O
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INFOUT 1 1
OUT/N1 2 _-|_i\
ouTan2 3| | L =
INOUT2 4 _h\ /
CONT2 5 _J

= ]
CONT3 6 /

Vgs 7 |:

(top view)
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CONT 1
CONT 4
INFOUT 4
COUTI/IN 4
OUT/IN 3

INFOUT 3
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ULN2803A
DARLINGTON TRANSISTOR ARRAY

SLRS048C - FEBRUARY1897 - REVISED AUGUST 2004

® 500-mA Rated Collector Current (Single DW OR N PACKAGE
Output) (TOP VIEW)

® High-Voltage Outputs ... 50 V s~ 1o
Output Clamp Diodes 2B[] 2 17[) 2C

® Inputs Compatible With Various Types of 3B[]3 16]] 3C
Logic 48] 4 15]] 4C

® Relay Driver Applications Zg E Z 1; % gg

® Compatible with ULN2800A Series 787 12]70

8

description/ordering information o8 8¢
GND [} 9 0[] com

The ULN2803A is a high-voltage, high-current Darlington
transistor array. The device consists of eight npn Darlington pairs
that feature high-voltage outputs with common-cathode clamp
diodes for switching inductive loads. The collector-current rating of
each Darlington pair is 500 mA. The Darlington pairs may be
connected in parallel for higher current capability.

Applications include relay drivers, hammer drivers, lamp drivers, display drivers (LED and gas discharge), line
drivers, and logic buffers. The ULN2803A has a 2.7-kQ2 series base resistor for each Darlington pair for operation
directly with TTL or 5-V CMOS devices.

olgfel 5 2= 1C7-5 0l Q17t=|= SCR ON A& (2FON, 25 35ON,7F*ZON) or IC7-6 of
olvtE|= EX|L 2lAAM SO S25HE RY1 (S22 &% E2E&0 +15V 32)2 RY5 (BIZH ETS)
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3)TA75902 (TOSHIBA)
&2 OP-AMP 0|0{ LM2903 1t HlI i x| 7}

#31 F58=o| o =t

TA75902F
TA75902FB
OUT 4 IN{-}4 IN(+}4 Vgg IN(+)3 IN(-)3 OUT3
@G @ @ ) G () ()
A E N
+
+ +
1 2
O r:I |:'I
o @ o O & © O
OUT 1 IN(-=}1 IN(+}1 Voo IN(+) 2 IN({-}2 OUT2
MAXIMUM RATINGS (Ta =25°C)
CHARACTERISTIC SYMBOL RATING UNIT
Supply Valtage Vee. Vep | 18 OR 36 vV
Differential Input Voltage DVIN * 36 V
Input Voltage VIN -0.3~36 vV
TA75902P 625
Power Dissipation |TA75902F PD 280 mW
TA75902FB 280
Operating Temperature Tapr - 40~85 °C
Storage Temperature Tstg -55~125 °C
otgfel sl2= 7|4 E0 HEE TA75902F 2| 5 Zo0|ct.
P15
I1-9 F 40
CNL2 ¢ Rl _{

BD1

R116

%A%
8.2KF

2 1

SINB60

CN1-4

TLP521-1 |

R114
10K

RI13 200K

100KF

PCY o]
C1815

A1 v
ca G

I 63V 473

G

IC16A

35V 1uF TAN




4) TA75458(A|H) or HA17458(3ICHx )
| OP AMP 0|0{ DUAL PAKAGEZ ZA =[C},

ALK o2 Mo= HEBe

L Oo

2M|St M2 M2F st7| 2 Sich (H 0|4zt Z20]...) Ot Ice M2 25|22 EMa
Z|0jof St2 2 AMBoHH MESIE ST HEHdE S HEA2=Z oot
(MH=Z TLOB2 - Tl it— = el s|2=x=7of F&t=X| f=rt.)
PIN CONNECTION (TOP VIEW)
TA75458P
Vee OUTEB —-INB +INB
ONNONEOENG)
D
A
@ @ @ @
OUT A -INA +INA Vg
ELECTRICAL CHARACTERISTICS (Ve =15V, VEE= - 15V, Ta =25°C)
TEST
CHARACTERISTIC SYMBOL | CIR- TEST CONDITION MIN. | TYP. | MAX. | UNIT
CUIT
Input Offset Voltage Vio 1 |Rg=10k() = 1 5| mv
Input Offset Current o 2 — 20 | 200 nA
Input Bias Current I 2 — 80 | 500 nA
Common Made Input Vv 3 £12 | +13 _ v
Voltage
. Vom 4 |RL=10k() 114 —
Maximum Output Voltage VOMR 2[R =2k0 ¥ 13 — \'
SOUrce Current Isuurce 4 Lo 20 L) mA
Sink Current lsink 4 — 20 — | mA
Differential | Farallel Input | 5 — 03| 10| —| mMQ
Resistance
Input parallel Inout f=20Hz Open Loop
arallel Inpu , _ _ _
Impedance Gan e tanes G 6.0 pF
Output Impedance 26 — |f=20Hz _ 75 —_ 0
Voltage Gain (Open Loop) Gy 7 [Voyrt= *10V, R =2k} 86 | 100 — | dB
Common Mode Input Signal | cyipg | 3 |f= 100z 70 9| —| d8
Rejection Ratio
Sup.ply Voltage Rejection SVRR 1 Rgi 10k _ 30 150 pViV
Ratio
, Gy=1, RL=2k(2
Power Bandwidth - - 14 - kHz
fw VouTt =20Vp-p
Slew Rate SR 6 |Gy=1, R =2kQ — | 08| —|Vius
Unity Gain Cross Frequency fr 7 |Open Loop — 1.1 — | MHz
Power Dissipation Pn 5 [Va=0V — 70 170 | mW
Input Offset Voltage Drift AVig/AT| 1 |Rg=10k(), Ta=-30~75C| — | — | 50 |pV/°C
Supply Current Icc. 'EE 5 — | 23 56 [ mA

[=]
™

st
=i



5) NE555(TI,ST,AD) or HA17555(HITACHI)

ol IC = &2l TIMERZ 4| AL =1 1 O S 880l cttsict M S35 20| M AtdlgtA
320 AFSE D 2Lt A EH|[= FAN CONTROLL TIMERZ ALE st
3|20l TIMERE F&lsts WH2 BT NESSS7E 7HAE MFSID FHI| 2ol 74 E
A ZHASHO] 4 us~tlsec 7HX| F2|glo] i g QUL

Timer NE/SA/SE555/SE555C

DESCRIPTION PIN CONFIGURATIONS
The 555 monalithic timing circuit is a highly stable controller capable
of producing accurate time delays, or oscillation. In the time delay
mode of operation, the time is precisely controlled by one extemal
resistor and capacitor. For a stable operation as an oscillator, the ) #] vee
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 ouTPUT 6 | THRESHOLD
structure can source or sink up to 200maA. RESET| 4| CONTROL VOLTAGE

D, N, FE Packages

TRIGGER DISCHARGE

FEATURES F Package
® Turn-offtime less than 2us dd
g GND [ E Vee

® Max. operating frequency greater than 500kHz ne[Z] 1] ne
® Timing from microseconds to hours TRIGGER 3] 2] oiscaree
® Operates in both astable and manostable modes OUTPUTE j NC
® High output current e[ 0] murestoLo

. RESETE E NG
® Adjustable duty cycle o

NC E E CONTROL VOLTAGE

® TTL compatible
® Temperature stability of 0.005% per°C TOP VIEW

Internal Block Diagram

R
GND (1) AWV W— ww—(8) Vee

Discharging Tr.

Trigger (2 E?L{7)Discharge

Output (3) OS“J;:‘ F/F Fl<—(6)Threshold
Comp.

Reset (4 _G)Control

Vref Voltage




1Vidiv, SDusidiv

[ Trigger

Trigger

Qutput

auplinhl

R,=9.1ke, R =1k, C1=0.01uF, Vee=5V

Figure 1. Monoatable Circuit Figure 3. Waveforms of Monostable Operation

1V/div, Shms/div

Threshold

R =1k, R=1k, R =1KW, CI=1uF, Vee=5V

Figure 5. Astable Circuit Figure 7. Waveforms of Astable Operation
[HlohY 2EIE 2 ]
+Vee

1% idiv, Tihas(div
R, lngw

AT T N AT

Output THRES i Tl'e'si('"ll_
O—3) our ]ﬂpul w

r'ox‘[CP—O —-c / ] /
ARl f

R,=9.1k R =1k, C1=0.01uF, Vee=5V

]

1

— i
—
—

o
=
=

O

Figure 9. Circuit for Pulse Width Modulation Figure 10. Waveforms of Pulse Width Modulation
[PWM 2435 2]
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0 P15 P15
0 0 P150 P50
RA%A 8Y103 R200 ART / R197 PC4
1] paan ]2 12 Cn2 10K 10K ) 10K TLP525G
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WONHY— W2 r{ L5 1 :
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A !
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ec . o 13 2 I/ @
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ONI33 R87 1K IIOSMON G
VWA Ho  awl
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| RIS
Table 1. Basic Operating Table
Threshold Voltage Trigger Voltage Discharging Tr.
Reset(PIN4) | Output(PIN 3
(Vin)PING) (V)PIN2) ePING | OutpulPINS) o)
Don't care Don't care Low Low ON
Vih > 2Vee /3 Vih >2Vee /3 High Low ON
Vee/3<Vih<2Vee/3 | Vec/3<Vih<2Vee /3 High




o

Vin<Vee! 3 Vih<Vee!3 High High OFF

6)=Et=20[3& FET(PAY)

7| &2l ajjo] A2 7|AH HY 2 AESH0] L FEo[Lt M2 =T "HOIX 22
LAEEoME FETE ALE5t0] ZEFER0[3E T SICt
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FQA36P15

150V P-Channel MOSFET

General Description Features

These P-Channel enhancement mode power field effect ~ + -36A, -150V, Rpg(gn) = 0.092 @Vgg =-10'V
fransistors are produced using Fairchild's proprietary,  «+ Low gate charge ( typical 81 nC)

planar stripe, DMOS technology. * Low Crss ( typical 110 pF)

This advanced technology has been especially tailored to  + Fast switching

minimize on-state resistance, provide superior switching  « 100% avalanche tested

performance, and withstand high energy pulse in the . improved dvidt capability

avalanche and commutation mode. These devices arewell  + 175°C maximum junction temperature rating
suited for low voltage applications such as audio amplifier,

high efficiency switching DC/DC converters, and DC motor

confrol.

Absolute Maximum Ratings T, = 25 unless othenwise noted

Symbol Parameter FQA36P15 Units
Vpss Drain-Source Voltage -150 v
I Drain Current - Continuous (T = 25°C) -36 A

- Continuous (T = 100°C) -25.5 A
Y Drain Current - Pulsed (Note 1) 144 A
Viss Gate-Source Voltage +30 Vv
Eas Single Pulsed Avalanche Energy (Note 2) 1400 mJ
lar Avalanche Current (Note 1) 36 A
Ear Repetitive Avalanche Energy (Note 1) 29.4 mJ
dvidt Peak Diode Recovery dvidt (Note 3) -5.0 Ving
Py Power Dissipation (T = 25°C) 294 W
- Derate above 25°C 1.96 WrC
Ty Tstg | Operating and Storage Temperature Range -55t0 +175 C
Maximum lead temperature for soldering purposes, .
T| . 300 C
1/8" from case for 5 seconds




On Characteristics
Vesm | Gate Threshold Voltage Vps = Vgs, Ip = -250 pA 20 - | 40 Vv
Rps(on) | Static Drain-Source .
Vee =10V, I =-18 A - _ . {
On-Resistance GS y 0076 | 009 :
Ors Forward Transconductance Vps=-40V,Ip=-18A  (Need) | -- | 19.5 -~ S
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TOSHIBA

TC4027BP/BF/BFN

TOSHIBA CMOS DIGITAL INTEGRATED CIRCUIT SILICON MONOLITHIC

TC4027BP, TC4027BF, TC4027BFN

TC4027B DUAL J-K MASTER - SLAVE FLIP FLOP

(Note) The JEDEC SOP (FN) is not available in

Japan.

SET functions.

TC4027B is J-K master-slave flip-flop having RESET and

In the case of J-K made, when the clock input is given with
both RESET and SET at “L”, the output changes
edge of the clock according to the states of J and K.

at rising

When SET input is placed at “H”, and RESET input is
— P (DIP16-P-300-2.54A)
placed at “L"”, outputs become Q="“H", and Q=“L". Weight : 1.00g (Typ.)
When RESET input is placed at “H”, and SET input is
placed at “L”, outputs become Q=“L”, and Q=“H". /\
When both of RESET input and SET input are at “H”, e Q:Q%g@;fs,@i
outputs become Q=“H” and Q=“H". )
F(SOP16-P-300-1.27)  FN (SOL16-P-150-1.27)
Weight : 0.18g (Typ.) ~ Weight: 0.13g (Typ.)
MAXIMUM RATINGS PIN ASSIGNMENT
CHARACTERISTIC SYMBOL RATING UNIT \J
DC Supply Voltage Voo | Vss=05~Ves+20 | V a1 [ 16 Ve
|nput VUItage V|N VSS—O.S""VDD‘I'O.S Vv 61 2 [ ] 15 Q2
Output Voltage Vour | Vss=0.5~Vpp+0.5 | V cockt 3 [ 112 @
DC Input Current I +10 mA RESET! 4 [ ] 13 clock2
Power Dissipation P [300(DIP)/180(SOIC) | mW K1 5 [ ] 12 Resen2
Operating Temperature
Ra?nge 9 ) Topr -40~85 °C 16 [J 11 k2
Storage Temperature T —65~150 o sett 7 [ 110 12
Range stg
Vss 8 [ 1o st
LOGIC DIAGRAM (TOP VIEW)
1/2 TC40278 Q
BLOCK DIAGRAM
7 9
| I
5 S
6 —J Q1 10 —) Qr— 15
3 —{ck 13 —cK
5—K Q—2 11 —K Q— 14
214 R R
CLOCK 3773 a | |
L 4 12




7)TC4027FB (TOSHIBA)
0| IC= DUAL J-K MASTER SLAVE FLIP FLOP 0|12

SEEY 2 ofeof xle|zxet Zt

3 2= EXMSE 2742| F/Fol CLOCK tHALel ENABLE (LOWAIE) 2 o] &5ta Rt

E8 M5 (EX|A )| Rising Edge ol M R=0 1l (F 0| E} & 0|2 WCR=ON) J-K F/FL2

S2Zst QE £ tct =ehel F/F2 CN6-12| Al s (33| 0fEt A7/ X[)E ALESHA| 41

Ol 3|2+= SMD=} 5t04 MAIN BOARDOI| LHZ& SHUCE.

TRUTH TABLE

INPUTS QUTPUTS
RESET J Qn+1 | Qnet
L % H L
H # L H
H * * H H
L F ol o | Qn
L s L H
H | H L % : Don't Care
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