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Pin Bescription of 977F
_Pin¥o. | Pin Mame Bresciipilon -
1 ekt The sightward fmcdon will be selected, £ this pin & connected o GND
2 Test Tlis pin is usad for testing raode
3 GHE Dlagaiive power supsly
% Backward The backward functicn will be selected, &F this pis is connected to GND
H Forward The Yorseard foncticn wall be sebected, if fhis pin s commecied o GND
8 T T2 itk finverion will be sedected, if thig pi 15 connected o GND
7 5 Crazpat gees of the eacoding signal with cherier frequengy
5 0 Chatgat pin of the encoding signat without canster frequency
2 W Pasitive power supply
1 BC Power contiol susput pin
12 ORCO Diseillatar outgnr pin
1 0SCI Oseillame inges pi,
Fk] OFF Tisis pit 15 vsed to shut doven ke exteral powes supphy
14 Tef The leftward function will be seleched, if s gin bs comnected 1 GND
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Pin Description af 978F
Pin Ne. Piz Name Dreseription
1 va? Output pin for the amplifier 2
2 GND Negative power supply
3 18 Input pin of the encoding signal
4 0QSCI Oscillator input pin
5 0O5CO Qscifiator cutpus pin
6 Right Rightward culput pin
7 Leit Leftward ourput pin
g KD Righiward funchion disable, if this pin is connected o GND
9 D Lefiward furcrion disable, if this pin is conneetzd 1o GND
HY Backward Backward ongput pin
i Forward Forward output pia
i) Tubo Torbp autput pin
13 V. Positive poewer supply
4 Vi Input pin for the amplifier I
i3 YOI Output pin for the amplifier 1
16 V12 Input pin for the amplifter 2

3 o 3
2. marnIhavaya

Code Format
(W1 is used for function codes, W2 for start codes}

Y AN ARy A (R
| lGap |}

Wi W1 1kHz 50% Duty Cycle Typical

AN -

w2 _| w2 500Hz 75% Dusy Cyele Typical

A

f

A o a ar & w o
E‘lh'l 2. VBENEFTHIMTHAVOIYNARUNDT

Word Format

Start Code: 4W32 u,J Function Code:a x W1

R [ A O O N I R P A

- -l
L 1 Word
e

517 3. Fmsdnousiaiigs 1 Mds



Encoding and Decoding Timing
W2 W2, W2, W2, (@xW1. W2, W2, W2, W2. ()= W1. W2. W2, W2, W2, (xW1, W2, W2, W2, W2, (W1,

61

Press Any Butoa
on PTSAQF7P J
Encoding Ouput
from FTSAST7P | - - h 2 F----- 41
1stward 20d wor 1ast word :
! Furction Codes| ! EndCodes |
e ) i \ il
Decoding Ourgut : :
from PT8AQ78P ]
B [

G Sms

i 4. FEnsAnnusiaidwesnwdwaznniy

PC Output Timing of 377P

Vee J Vee _l
OFF _r w OFF _l_|_|—|_l—l__|_

PC P Y il PC ]
=) ]

3y £8s
Kote: Pias 1,4, 3, 6 and 14 are High,

Ve
Press Fuaction buitons u—l_ﬂ_l M
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S~ A

Bs 8s 4 Momies
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Nuwinber of Function Codes (n) W1 Decoding Results
4 EndCode
10 Ferward (Pulse)
to Forward {High level)
2 Turho
28 Ferward (High fevel) & Left
34 Forward {High level) & Right
45 Barkwward
44 Backovard & Right
52 Backward & Ezit
38 Left
64 Right

519N 4. adnuzne Ifhnsziansweismads
DC Electeical Charateristics of 5779

Parameters Pescription Test Candition Min, Type | Max | Units
Yo Opesating Wltize 23 4.0 KR v
j1ea Sumoly Cusrent Cruipust unioaded 143 171
e | Ssanid-by Cuprent OFF State 3 4,
K Inpur¥one Yolizge Guamntesd Logic LOW Iewe] 05 Y
Vi | Toows Higl Volige Capomtesd Loge FiGH lewel | 33 ]
12 |ingnt Low Curent |Pinl, 4,5 8,12,13 1| V_ =0V, 0N st n W0 WA
Bx Input High Coresn | Bin1,4,5,6, 12,13, 14| ¥, =4V ON stare ig i
T Output Low Currest Vage 03 ¥ 155 na

i Pix 7.8, 10 VoreliV 1.0 md
|t M Gt Vor-35V 200 50 |

Note: Dver the Operting Rating, 0°C 1,2 7PC. WV, =4V

m13197 5. gudnuazme Tdfhnssuaasawessesmeasiy
DC Electrical Charateristics of 978P

Parameters Destription Test Condition Min. Type Max | Tuits
Voo Operating Voltage 23 40 50 v
lec Supply Current Cutput nnleaded 1 mA
Lz Stand-by Curveni QFF State 10 uA
Vo Input Low Voltage Guaranieed Eogic LOW level 03 v
Vi Tnput High Voltage Guaranteed Logic HIGH level 35 v
In Inpui Low Cumrent | Pin3,4,8,0, 14,16 ¥, =0V, ON state 60 ud
Is Input High Corent | Pin3, 4,89, 14,16 V=4V, ONstate 16 A

_ _ Pin! 3 15 Vour=03V 200 830 EY
Pt | Oumut Low ot e SN [Vomo05V 2 A
loa Ourput High Curren Pinl.5,15 Vorr=33V 200 850 ui

i Ping,7.10,31. 12 Vour=35V 500 ui

Note: Over the Operating Rating, °C =T, £ 70°C. ¥V, =4V
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TO-220

1. Input 2. GMND 3. Output

s 1. Tnssadrememennaeslod 7805
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m51an 1. guanvazmeIidhyedle® 7805
KATB06
Parameter ; Conditl Linit
aramete Symbo! K s Wi, ] Typ. | Miax ] |
TJ__HEE@Q - 48 | 50 5.2 :
Gutput Voltage Vi Bl =t £ 104, Po < 15W 1 B
Vi TV e 20V 475 5.0 | 525
Vo= 7Yt 28V - 4.0 | 10D
S d E R 17 =7 l'.ll
Line Reqgulakon (Nowt} Regline | Ty=+25°%C V-8V 1oV ; ~— 7 m
o = 5. 0mA o1 .5A ¢ | 100
R ation {Moted R T+ = v
Load Regutation {Note} agivad | T=425°C T ewg ey 3 5 m
Quigscent Curneny ! Ta=425%C - {8080 ] mA
o JL IS, 4 In=SmAlo 1L.0A - |ooa| as N
wiescent Current Changpe 4 ey T e rrarry s
Crutput Voltags Diift Mot | ln=Sma = DB .« | mvERC
VCHJi;)ut Ncise Yoltage ‘fw y f= 135-22?0 “iﬂﬁ_ﬁ}?ﬁz, Ta=4255C 42 ___g_l‘l!No
) ot f= y30Hz ;
Ripple Rejection RE Viy = 8V 10 18V B2 73 - dB
Bropout Voltage Viorep | 10 = 18, Ta=+25°%C - 2 Y
Guiput Resistance %0 =18z - 18 - miy
Short Cirryit Current teg V= 38V, Ta =250 N A,
Peak Cument PR | Tg=#28%C - 22| - A

Hote:

1. Lead and line regukation sre specified 2 constant amcton tempesanee. Changes in Ve due 10 haaling eifects must be taken
ity accaent separately, Poige tesing with ke duty i used.
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2. AuANYMzvalad 74148

51N 2. gudnuzni ithvesled 74148

GUARANTEED OPERATING RANGES

Symbol Parameter Min Typ Max Unit

Voo Supply Valtage 54 45 50 55 v
74 4.75 50 5%

Ta Cpetating Ambient Temperature Range 54 -b5 25 125 =G
74 0 25 il

I0H Oulput Curmerk — High 54,74 -04 mA

oy, Cutput Gurent — Low B4 40 mA
74 8.0
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Lbmits
Symirol Paramater Mins Typ pax. Unit Test Conditions
Ve nput FIGH Vollage 20 ¥ fﬁ‘“m e 4 Input HIGH Voitage for
B4 o7 Guaranesd Input LOW \ollage for
Ry | £ v
I MpULOW Noinge ™ o8 All npns
Wik Irprst Cloaryp Ciioele Woltage: -085 | 415 Ay Voo = MIN Iy = - 18 ma
54 25 35 k) Ve = MIN, op = MAX, Vi = ViR
VOH Cutpest HIGH Voliage 74 ¥ 3.5 7] or ¥y per Truth Table
y 54,74 025 | 04 ¥ ] =40ma | Yoo =Yoo MM,
ey Cratpat LOW Miloge Min = Vi o Vi
T4 [3e 0.5 v By = 8.0 ma per Truth Talle
Inpas HIGH Curfesst
Af Others 20
Inpant 0 L 5748) 20 pA Yoo =MaX Viy=27Y
Trpats 1—7 (LS138) 0
" Inpmts. 1.7 {LET4D] &0
Al Gitvaps o1
Irupest D L STAE] 02 - b
ingats 17 (LS135) O, 7 PSRN VINGNRLY
frgatts 17 {LE748) a3
Inpag LOM Carvent
All Cihes =04
Ik input 0 (L STAB} 0B | mA | voo=MAX My =04V
tnputs 17 5148) -08
Tnpats 1T {US746) ~12
g Short Circuit Sumrent {bois 1) 20 -t08 | ma | vpe=wax
toH Fower Sepply Current Cuiput HIGH 17 mh | Voo = MAX Allinputs = 45V
Voo = 348 Inpats VA B4 = GND
I Outpd LOW B A A Ciher toputs = 458

Picte 1: Hot oo S oo sotpul shouid b shorfed of n s, noe Sor aroes then § second.

3. puanvazvedled 74155

ma19h 4. aaanpuemaWihvesled 74155

SYmBoT Parameter M Nom Max Tnits
Ve Eupply Voliaga 275 5 525 v
i HIGH Leval input Voltage 2 ¥
¥y LAY Level Inmd Voltags [i%:] W
Ve HiGH Laved Output Cuament ) % A
iy EOW Laval Output Cotrant & i
T Freg AT Gperating 1emeraing ? 70 EH

MmN 5. qaanuen Wiwvesled 74155 (de)
Syimiaz! Pacameler Contlifsns Min e Max tnlts
(Note 43
[ gt Claryp deliags Vg = Wi, 1y 18 rak wTE ¥
Voy HIGH Level ?“A‘l = WG, figy = h!ax . " v
Syl Vil Wig, = Mar. Vs =M
Vey L Levet o 5 Wit Iy, = WAX 035 P
Crtput Veliage Wy, e b, Y M ¥
lee = A @A, ¥eg w Alin 033 0.4
Y WPt Cutrate o Klax lngcd Velisge ™ (Vg 2Bl Va7V 2 A
[ PEGE Larve! npat Curvand Vg 5 Max, = 279 206 ey
I LW Lo gt Cusfert Vo = Hlae, ¥y 0 LT ik
1%' TN o Ot GureT Vg = ks {Moe 5} 3G -0 mh
e Supely Dwant Vg = Ma [Baz ) 54 1% s




4. QAN VYBIIATDA IN4148 / 1N4448 (Switching Diode)

MI19N 6. AUARHUTNIANUToUVRIlaTon IN4148 / IN4448

Thermal Characteristics
Tamp = 26 °C, unloss otherwise specified

] Baramater : “Test cendition Symbel Value- Unit
Tharmal resistanea junction to ambient air t=4 mm, Ty = constant Bin &0 Kw
Junction femperature 'I'J 175 e
Slorage temnperalure fanga ngg - 8510+ 150 G
51T 7. gudnsuzne lifhveslaTon 1N4148 /7 1N4448
Tapm = 25 *C, undeos vthersise specifisd
ol Parsifiser CRestecndiion T | LAPan T P aymbel T MR | T ] Mex | Unit -
L Fonwand woltags PEYT RN 184448 TH Vi 082 a7z ¥
g = 10 mA TR | Y 1 v
= le = 100 ma 1448 TR | Ye 1 '
Ranetes sumsnt V= 20Y I 25 nA
‘?Rﬁﬁﬁﬁﬂ’qﬁﬁﬁﬁ‘}ﬂ‘ in 50 JE7-%
V=75V iz & KA
Brvakdowh witage lgy = H0GHA, /T =001, Ve 104 ¥
b= 0.3 i3
Diodd cpmcininds V=0, T=1 Mz, Ve =80mY Cp 4 EF
Becilication eflcionoy Vhp w2 ¥ w 102 Mz T 45 -
Bpsarmo raptvey fme l;:h:‘it}m.fgﬂmﬂ. T 2 ns
lx=f0md, Va=6 V. fr 4 s
=01 % lg iy = w0

5. faENYMEYRINTIUT AN 25C1815

P ar o o
M 319N 8. Audnuzme IWthyomswsmaes 25C1815

SHARACTERSTIC | svathoL

RATING

UNIT
Coliector-Base Vollage Yeono 60 ¥
Colloctor-Emitter Voltago Vego | o v
Emitier-Base Voltage Yano 5 v
Collectar Current I 150 mf
Base Current in 5 mA
Collector Power Dissipation Pg 460 mW
Junction Tonperature % 128 Y
Sterage Temperatare Range Tty —55~-125 °C
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ELECTRICAL CHARACTERISTICS {Ta = 25°C)

67

CHARACTEEISTIC SYMBOL TEST CONDITION MIN, | TYP. {MAX, | UNIT
§ Collector Cul-off Curvent Iep() chﬁmv, Ig={ — — 0t | gA
Emitter Cut-off Current Igpo | VEp=5V. Ig=0 — —_ 0.1 | A
BRE(1)
Vop=6V, Ip=2mA 70 —_— 70
DC Current Gain {Note) | "CE C
hFEf%L Veg=6V, In=150mA 25 e | -
Collector-Emitter Saturation ~ — . -
Voltage VCR(sat) | 1=100mA, In=10ma — P orjous| v
Buge-Emittor Saturation Voltage | Vppfayy | Jo=100mA, Ip=10ma —_ — 1.0 V
Transition Freguency i Vop=10V, Ip=1mA 80 —_ MHz
Collector Duput Capacitance Coly Vop=1¥, Ip=), =18z | — 20 | 3.5 | pF
> . Veg=10V, Ig=—1mA
Base Intrinsic Resigtance Thiy! = 20MH: —_ 50 | — 4]
iidlPed VCeR=6V, 1¢=0.1mA )
Noize lﬁsum NF f= LcHz, Re « 10k, —_ 1.0 10 | dB
Note : hpg Classifiestion 0 : 70~14D ¥ : 120240 GR : 200~400  BL : 350~T00
I - Ve hvE — IC
Dty ! g H { - it i
: b COMBDN EXITTER COMMON EMIFTER
§ s 50 T =25 —— Vpgey
(4NN 3 g""ﬂai = wamn Vemal¥
¥ o LA Lt I R
8 ~'/,/.f-.-’" Ly E a0 - Tu=100°C :
g 128 e p—— Pt ; ﬁ “‘;
b 4t g 1o o s
g o i T
g : g ¥ i X
: ul p=02s4 LT 4 ‘,.‘
27 i
\ |
o 9 1 — j :
et T 3 4 5 & ¢ & ar o8 3 3 W % w0 8
COLLECTOR-EBMFITER VOLTAGE Vo (W CULLECTOR CURBENT I¢ (mdA) 7
\ Ve — I \s VBElsatl — IC
. ,g ( COMMON EMITTER it COMMON EWITTER
S & n ey
= g8 \ .
E_ a8 Sax - Eﬁ 3 - :
33 . | é ; 4
% 44 - 38R ° : :
3 = = 3
E’ 5 B 5
ﬁg 008 i ; gg - o
§ ase NP B |
E N oap e
i T3 : it ; 0.1 ; = d o
LS H g Ll EUTR L B 0y &3 b 4 10 8 W0 260
COLLECTOR CUBARKT i 4ma) COLLECTOR CURBENT Ig ima)

71l 3. nszuauazusduvemsFane’ 25C1815
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In — VR fr - Ig
; 3000 -
COMKDON EMITTER f :‘:ﬂu:dn:ir EMITTER
= = . : cp =10V
1 Vrpab¥ . .
B0 + vE it Tus35°C

i3

8

BASE CUBEBENT lIg (ad)

TRANSITION FHEQUENCY f1 (MM
&

S o S 8 S

.
o d4 23 1.2 14 1 1] LLE S ¥

3 10 o W b

i
BASE-EMITTER ¥OLTAO0H ¥mp 40 EMEFTER CURRENT i (nAY
b FARAMATER ~ 10 b PARAMATER - ViR
COMMUR EWITIER | COMMOK B
i Yo 2V Towii'C METTER
i R Ig=ImA TamiINCQ f=ihiz
I 1 s, ITEE
5 155 PO I i BL e
- GR i W ﬂ;ﬁﬁt’-"ﬁg.i
- ¥ S |- ‘i’ LS :
0 [
o et i o
B0 i HIT Y ot
N skt AT y, Ly
§ PN T i {74 s
& N8B MGB;;? A a L ;l . i | 4
£ : sl s gAML 20 L = iy ST AR
2 k. GR &/’4 b, M8 = ;
i - ¥ RN
= \\?‘ q f/}’f g W T \\\hjm Bl I’
- 3 \,‘.{K - e e - - S - :,% et : —
g e Bt e N e T T =
5 R R : --#%31 S i
IR LS g .
S RN L3 Jmraly St
[: 1}{"\.‘ f\\'\ ! ] 1{? X ——
1 e K et B o E \ li
RS o Ko [t - Ak -
R 2 Wiw ks \\"-L Y Y RN .. g e T
;' R ~ el #
e 221 3 ;
b ; ’i& R B i \ L
1 &3 B 3 i i) S | 3 15 0 105 ity
COLLECTOR CUNBENT 1 {ma: COLLECTOR-EMITIER YOLTAGE Vop )

i 1 Y e o ]
71N 4. MnszuauazusRUYEINI WTMADS 2SC1815 (Ra)
at = ¢
6. AUANHUSUYBINTTUVTIADS 28A1015

1 w 1 =) '8
M519N 10. dasrgegavesime Idfhuomswdaans 2541015

Charactedstics Symbad Rating Lind
Collacior-bera voltage Yopo 04 v
Collecter-enitter voltage Veen -50 v
Emitter-base voltage Yeae -5 v
Collectcs pagsent o -180 mA
Baug curmnd Is -£3 mA

|Eoliacter power dissipaton B 400 Yy
Juncten temperature ! 125 *C
Btorage temperatiies fangs Tatg -55-125 RN
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ar -~ o
1. quanvuzmeWiwensudanes 2341015
Characlerisiics Symbol Test Condition Kin | Typ T Max | Unit
Colisctor u-off ewment lepn Yep w50V, iz»0 - - 0.1 | pA
Fanitter coutoff currend, U3t Yeg= -8V, Ic=0 _— — | =01 uA
h .
_ PR lyp w6V, Ig -2 mA | — | 400
£ cument gain {Moted
BrE &) Veg=-6V, Ip =150 mA 25 80 —_
Colector-emitter saturaion voitage ¥oemay |[lo»-H0mA jg=~10mA - -1 -1.3 v
Pase-emitter sabuabon voltag Veema | fo=~100ma, fg=—10mh — — | -4 W
Transifion frequency fr Ve =-10V¥, le=-1ma ae — — MHz
Cnlertor oufpat capaeitance Can Veg=—10%, ig= 0, f= 1 MHz _— 4 T pF
Base infringis rossiance Fay Yep=-10V, 5= t b, f= 3 MHz — 30 - 4]
Nojm figuse Np o |Yep=oBNle=-0i@ARe=10kR) | 4p | g | gp
f="1kHz
Mole: heg (1) classification  O: F0~140, ¥: 120-240, GR: 200400
; Ig - Ve -hFE — IC
=24 - T : S
A P20 COMMON EMITIER COMMON EMITTER 5 T
E] rd R Yops —6¥ F F
=+ B 7 157 Ta=18C CB™ — £+t
= i - I i
e ], { o -
é —1.0 1 ~180 — -
£ — 4 T4
g - ] & B At St
o 7 st & s h-lm}z‘:!s;at —1%
g =50 ’__W [ i i
; 1p= ~DZEk E
5 T A - g il
8 A ) 3
¢ =} =2 o8 ~d =b B T =B 8 .z}
PO ERITOR PHPTTER VOLTARE Yoo O°
-1 o
F ) LE..
beg - I¢ o8 7
TR P re— S ESSEE | pee——— ¢ =02 04 0§ 88 10 .12
= Ak
2 ENPTTER ) ---=Yogs -1V BASE.EMITTER VOLTAGE Vg V)
2 9
e R fp - Ig
z o =
i = COMMON BEMITTER  |H
g % ok pi Yops-10Y E:;‘ B
[ 3 i Jree o X ﬂﬂih'ﬂ
ot 5 89 £ - e :
8 whl =03 =1 =3 =0 =30 10D 2 ol
g
COLLECTOR CURRENT 10 tmA) %
- T
z
g . VOBt = 1C E
'] by 1
gﬁ ~0.5} COMMON EXITIER E ~Bi ~GF =1 =3 =i =3 w10k
ﬁ}-?," Ioiig=10 g -
i - COLLECTOR QURRENT I (mA)
Eg - sEz s ek T 160°0
Exo = E :
&% ang e -1y
% : ] ‘--28 .Ww--*
i I P i L
g‘g" ol -03 -1 <3 -1 30 0
COLLECTOR CURRENT Iz (maAd

51 5. AINITUTLATISIRLYBINS T AIADT 2SA1015
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P —~ Ta
£
z _ VBE (et} = IC £
;E - - 431 r-
% & COMMON EMITTER 5
o 15 ig=te - )
"'-I* TawId G % ﬁ;
“E =1 EETT = === =
E?j‘ -4 t A —] g ot
ﬁE ~03 ; . 4 2
85 H o
& 21 i
TEL -0 =) =3 =i -3F -l
conLEcRoR £ S 8 2F i) b1 18 136
AMBIENT IEMPERATURE Ta (0

51l 6. AInTzUEIEZIT WHVDMNUTAIADS 2841015 (D)

ar d [] = 1
7. AanuMEU83nIRIN uHAAIND (Crystal Oscillator)

: Qs o A 3
M3 12, paouiavesgilnssin uwlaanud

Crysiat Specifications Hin Typical Max | Comment

Wominal Frequency (MHz) 1431818

Cscilation Mode Fundamental

Holder Tyne HC-48, HC-50 Mot imporiant

Pin to Pip Caparitance {Ca iy pk) 7 A | Depends on Holdar Type
Cperaling Temperaags (°C) -4 K} 70 | Application Dependend
Frequency Tolerants 1 30PPH Application Dependent

Luad Capacitancs (Ceg i pf} 125 17 20 | Affecis Frequenty Tolerange
Dirive Leval (P in W) 035 3 2* | Cale. Value by (4}

Motion Resistance (Rs in 03 25 3 50 | Affetis Trive Lavel

+ Brive level mavst be hizher than the calonlated power dissipation of fhe orystal 2s given by (4).





