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Abstract "

This report describes a design and construction .of a stereo cordless headphone for
communicating between the transmitter device and receiver device. The communication between
the transmitter device and receiver device can be done by using FM modulation at the ratio
frequency rang from 4.16 MHz to 5.12 MHz in 4 channels. The channels of the transmitter device
and receiver device are all control and selected by switch with Phase lock loop circuits. Infrared is

a main of data transmitting between receivers.
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2 224 89.302 KHz 89.286 KHz (20KHz/224)
3 240 83.342 KHz 83.333 KHz (20KHz/240)
4 256 78.136 KHz 78.125 KHz (20KHz/256)

6.1.2 M3naasamanuassediflursmladeng
1995 AUIARNNE IC 74HC4060 NABDINIAINYINAB1BA (Fref) FINARAIND 20
4 ° < [ @ e {

Kz o ldluesmaiongy Tasfiaeesdegd 6.2 Jadyanmldnnnin 1z vesic

74HC4060

+5V
o jfl
E E I100nF
E El = Fref=20KHz
E 74HC4060 =
B o
(5] i
. ol M 10.24
0
3 P 1K
[_[ 33pF ‘H_T 33pF

' { a o <
7111 6.2 2995 maanwdgedan Flunamadeng
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Volt/div=5V/div
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Time/div= 20us

6.3 Foyanunnunsedaniald

INMSNAADY 1aNNUDS19D9 (Fref) (M17U 19. 998 KHz

6.1.3MSNABDINIAIINDVDINIHE (Carrier)

189113 NAa0IIAA1ND91989 11 13 Y89 IC 74HC4060

naaeetlfus N IRAUHIA 208, 224, 240, 256 AMUAIRLINORAANNUDUDININE

(R4 4.160 MHz, 4.480 MHz, 4.800 MHz 11825.120 MHz lagiin9936931 6.4 Indayass 9

149101 4 ¥99 IC 74HC4046

&
2

5V [T—‘
10K*4 1 ~ lﬁ}j 10K*4
2 THC40103 15
8 ).
i e
Wi
={¢]po v [} 3 -
W)
Gl v ] 5
m sW3 =
{¢]m ps [11] L—¢]
Y
s o

+5V

T4HC4046

Tﬂm

[COMP in SIGin
47K

VCO out PC2 ont

Fref=20KHz

INd148

1

<

AA
W

300K
Byl

P
IN4148

511 6.4 29asdmTuANUENITE (Carrier)

10u]

i ]\47uF

10.24MHtz
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T
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G i |
E T4HC4060 = T
] 2
E 1 -
7] o] ™
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—

33p1



50

A el e .
M1 19N 6.2 u’dmmﬂﬂmmwimmmmm‘wm: (Carrier)

Yosdauanns | MMITN AR Tald amdniald
A93991INNTINDT A EEyee (Fo=N*Fin)
1 208 4.1597TMHz 4.160 MHz (20KHz * 208)
2 224 4.4797TMHz 4.480 MHz (20KHz *224)
3 240 4.7997MHz 4.800 MHz (20KHz *240)
4 256 5.1196MHz 5.120 MHz (20KHz *256)

Volt/div=2V/div Time/div=200ns

114 6.4 n. AnwdA Ao N =208

Volt/div=2V/div Time/div= 200ns

517 6.4 4. ANUDN 1AIeA1 N = 224

QU
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Volt/div=2V/div Time/div= 200ns

51#i 6.4 n. A WA 1A N =240

Volt/div=2V/div Time/div= 200ns

51#i 6.4 9. A2wd N 1 AifanA1 N =256
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6.1.4 M3NAadIlUAINVDY Voltage Control Oscillator (VCO)
kY T v
1995 veo  luaruvesmagaiudiinin i udis1iian1ud LOCAL  (Local
. Y - A A = 1 =l o
Oscillator) 1HAAAINEATY 4.16MHz 84 5.12MHz Tagluaiuued1995 VCO Hosnszney

AagUN 6.5

+
(%]
<

—

s

— 100nF

VCOout 47K

o[- Wﬂm

i)
N
N
~

74HC4046
R2

R1

CT

~f
J

QIBIE
%2

VCOin

MY AN 1 +5V —— 10uF

3 11 6.5 2995 ludruv04 Voltage Control Oscillator

[ a’/l v d 2 o s ¢ A o 1 1
‘Vlﬂam‘ﬂ’aumaﬂumzm 0 Than 99 4 Tan Taonuiaz 0.25 T’m N NANLHUIAN

v 4 (4 v . & o A4y vd o = o 1
uiaﬂumﬂaﬂu"lﬂ"lﬂmﬂﬂn VCOin mﬂuu’mmmmn‘n%‘n ALY VCOout NUTIAUAT

' Y o d'
a199 1éwadensen 6.3
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= = = g A v a B
ATNN 6.3 Llﬁﬂ\iﬂ'ﬁlﬂﬁﬂullﬂﬁqm@Qﬂ'J’]lJﬂLE]’WW!'ﬂuJ@LﬁQﬂu@uwﬂlﬂﬁUullﬂﬁﬁ

139AU (V) AA (MHz) UFIAU (V) AN (KHz)
1.00 3.03 2.75 435
125 3.21 3.00 4.56
1.50 3.40 3.25 477
1.75 3.57 3.50 4.97
2.00 3.76 3.75 5.16
2.25 3.95 4.00 5.41
2.50 4.14 4.25 5.68

o 1 Ay Y I~ v @ 1 a AN Yo
u’]ﬂ’]'ﬂllﬂ%1ﬂﬂ151\1NTLlﬁﬂ\'ilﬂuﬂT]wllﬁﬂ\'lﬂ'ﬂﬂJﬁllwu‘ﬁizﬂ’ﬂﬁLli\?ﬂullﬁgﬂ'ﬂﬂﬂqﬂﬂﬁ

=h.

517 6.6

A998 VCO (MHz)

1 125 15 175 2 225 25 275 3 325 35 375 4 4.25

ar o P
&Sﬁﬂuﬂ‘ﬂaulﬁﬂﬂ?%ﬂ‘i WCO (Volt)

v o 1 Y i A
51/7 6.6 warRIAWAURUTIZH 319 Frequency controlled voltage AuANUHNT VCO a9

sl FnsaenvouaveInuDAlFIu fiv 3.035 MHz 1 1.00V 3uD9

= & o '
5.410 MHz 71 4.00 V e Ifaninsama K, a0
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X - 27Nfyco
co — AVVCO

2 o ' " Rad /S
Fai 1w 18a Ko, iy 4995 Rad ! Sec

6.1.5 N308AULIY Low Pass Filter vaa2995tiadongl

b4 k4
=S W v A

=< v (K% 4 )
2wesiladengl TuduvesnaduiuiidunounmsesnuuuiiienlvdAnyne Loop

1 ' { o { 4 ¥ v

Bandwidth @palimifesni anwadigaiidhunuea o199 Phase lock loop 3¢ 1d lai
<] kY S A 4 Y1 = =} = '

awnsaden ldluvazilinsuegian nsenann ladnluvaei £, Imsnlasunlaseds
< FY [ o o o s g g 4 o a

520157 2903d0e liidhganizden Wueslasdyanaidinueatiuiludya u aneile

v A g oA =) Ao 1w 2 o Y1 o o o 3 T
UAAIWANY FIITUAIUAATTANIND 50 Hzi]\‘i‘lfﬂslﬂﬂ'lﬂ'ﬂllﬂ‘ﬁiill‘lﬂ@] (ﬂj’n) ANIINAN YN

a

o

Y 1 b4 4
loop Bandwidth 7§ HeU1ABUMIOONIULIUI9T Low pass filter IuanvoImaTuiidail

A Hq ¥ o £ o
119991 N7 Phase Detector Alddlunuy 3 states PFD 443

ﬂ‘voyf pn = 48 ¥

¥
vnduansana Kz 14 lag

AVour D

K, =
d 45t

-0.382 v
=" Rad

Red
Sec

fmual® LoopBW ~0.20,, 4., = 62.831

o

1 .
Loop BW = w, (1 +26% +/(1+26%)2 + 1

Red
Sec

fmua & iy 1.14 IR 18 @, <23.202
Tagl

w, =23 Radf

o 1 a d o [ : v v W
HIATHTII TN DTA TN vl‘iJVﬂﬂ'li?J?JﬂLL‘]J‘]J'J\‘ﬁ]i LPF ﬂ\‘lq‘ijﬂﬁ 6.7 LGI)'uLaU'Jﬂ‘L!ﬂU‘VI'I\‘l
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R1

From PD AN To VCO
R2
C2 =
I C1

1

|

gﬂﬁ 6.7 2997 Low pass Filter

R,=300 £Q C,=47 uF
R,=22 kQ C,=10 uF

NAasdiafIANLD 717995 VCO waneanunde lanimuifivue Ao 4.160 MHz,

4.480 MHz, 4.800 MHz, 11025.120 MHz

o s d
6.1.6299 5@ 9T AN UMAB3 10T AAINAN (Stereo Multiplexer)

[\®]

O g o

[ Aq ¥ 1 dydl s a 9 = U
Fuananldddlulasanuiifedygumaed lo dre-vn Tumshedsdynin
Y <

Lo

@ 9 v =1 o o3 Y @ v a < o A o Y] 9
Fayanaldinlddeimuioduiudesldndnmadadmand Tasdeasndmiinas
s a @ a < o’z o/ ¥ 2 0 y A
waamaes Tedaamandindulsenou1UA189995 Low pass filter 15 kHz 99z
o o Y ' Y v a & gy A a =
Hostuanudgaud lisuninases suldaunsoadudygradadmand1d nioniniinnwd
Y 3 Y a [ a LY [
19 Kz meyenih lusuniu e ldmnfulendyanaranaiald Taadluiwsnsewuy

Active filter ﬁﬁgﬂﬁ 6.8

1nF

10K
Audio input +5Tv ox A
(L> R) { -
10K TL062-2

+
10K ~R10pF =

gﬂﬁ 6.8 3993 Low pass filter 15 kHz
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6.1.6.1 MINAADIIIVT Low pass filter 15 kHz
o o = 2 ¥ Aa Y Y £
mﬂamﬂeuﬁnujmum'lmumma 1 KHz 9309 GHT!‘VIGUGQ’N%TU'NG],WU"NWHQ (L, R)

Y o @ P I's A v 9 o A =N dy
ud 1 iadyanaiiemynaded lddyaan lirameu

=).

.Y 4 § 4
6.9 dayay1al sin wave AWD 1 kHz NOIMHNVDL 1995 Low pass filter 15 kHz

g1l

o 4 o 3 § =] Y A a EY
mamﬂeuﬁnumpm"lcnummmmm 1 KHz 81925 KHz 9 GHT!‘VIGUGQ’N%TUNG],@]

Y

é Q 4 ( T P i
$ranils @, B) udiadyanaieviundenudiuasulasly
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= & o ¢ A Ha A
A1T19N 6.4 ﬂ'l5Nl.l,ﬁﬂ\1ﬂ'lil,‘ﬂﬁFJ‘L!LL‘]JfNLl.i\iﬂul@'l‘VW!‘VlLiJ@ﬂ’J'liJﬂ'ﬂHV!VlLﬂﬁfJ‘LlLL‘l]ﬁ\i

mmﬁ (KHz) LIIAYU (V) mmﬁ (KHz) LSIAU (V)
1 2.300 14 2.000
2 2.300 15 1.850
3 2.300 16 1.700
4 2.300 17 1.520
5 2.300 18 1.340
6 2.300 19 1.190
7 2.300 20 1.045
8 2.300 21 0.920
9 2.290 22 0.840
10 2.280 23 0.720
11 2.250 24 0.640
12 2.200 25 0.570
13 2.100

o 1t ANy o @ w o 3 Y] ~ Y@
u'lﬂ'lvlulﬂi]'lﬂﬂ']5']\13J'ILLfTﬂ\1L‘]Juﬂi'W\ILL’€Tﬂ\1ﬂ’J']JJfTﬂJWH'ﬁi%’H’JNLLiQﬂuLLf’IZﬂ’J'IﬂJﬂllﬂGN

317 6.10
UUIRTRYEUNL (¥ olt)

=
Z.

A (KHz)

{ v o o 1 [y {
zﬂﬁ 6.10 ﬂiTT\lLLﬁﬂQﬂ?TﬂJﬁNWNﬁiZT’T’J’l\ulﬁ\iﬂuLLﬁZﬂ’ﬂﬂJaﬂlﬂQ’N%5 Low pass filter
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v v
A o

Y A v hrd =) U A =4
6.1.2.2 ms‘nﬂamaai}i‘vmmuma‘snaﬂgﬁymmaﬂammman

¥
Qr ~

o s [
Ty ufioanu1noIMNNUI1995 Low pass filter (L) wag R) Tuflowdds

9

A o kY [ a v a <] o o
'J\i"l]ﬁ‘VWl'lﬂuTV]ﬁi'NﬁiyiUu'lﬂ!Lﬂ@ﬁI'ﬂﬂJaﬂlwaﬂcﬂﬂﬂgﬂ 6.11

LI
JkVl\v
Bl ey 10K
- RiL } sy
10K 10K \T\ }%a L RIL _\‘\
v { SK 5K o
10K Lo i H h
10K +5V
10K
W J_ ¥
200pF -
I Ai?'%fx_ TOVCO
45V = A L
W
39K
o S3K
1 _/ E U/ 16 }'—l j
= = o] L s
B 5 o
RED LED
E TAHCA060 E L‘_T_ . 13]
[} o —) B> B
s 11 { 1__1|
E oM 491|]5'2_-4Hz l:7 E
1K

~ A o Yy A g [ a v o 4 o
E‘]J‘VI 6.11 'J\ﬁ]i‘Vl‘Vl'l'ﬂu'Wlﬁﬁ'l\iﬁiUuiUu'Iﬂ!ﬁLﬂ@ﬁI@NﬂmWﬁﬂcﬁ

[

@ 3 1 [ A o
AIATYYIU U AR VDINIT LFU guIM LR %QLﬂHﬂTiN@ﬂLﬁﬂLLUU AM

L)

[ [

=4 & n/ 4
suppressed carrier wazdayana Twdon 19.2 kiz A¥mauny 19 kHz) Fa1dg0dyans feil

g v U

& o 4 g .
517 6.12 daygnar LR Fauilunsveganiuy AM suppressed carrier
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P @ <
51l% 6.13 dayana Twdien 19.5 kHz

° o o o 4 o o a v A <1
Mmsiemnauvesdyanauiemnunvensesaindygyis maesle Tadnang
&0 Spectrum Analyzer Tnstloudayanat sine AW 1 kHz, 5 kHz oz 10 kHz ifigunnves
b4 v
Low pass filter 15 kHz #19@03913 LuazR dunamilnasunesnuioiniees lagdaseduniy
o o ¢ ¢ 2 o a g a1 w s d o
usevesdaa LR vadesleauuuaney suinnaadlulesisudimiiy 22.5 wledidud
S o o !, ' a g 43 &1 o s a o o
InTuimMsdsy VR 50 k idunis LR Tagaadlulesisuamnu 45 tlesisud waziiu
A o . a g 3 &1 o sd SV o Aa
VR 500 k fid1uniia pilot Aadlunlesibudminiy 10 wesiua Tanasy e anuddunn

199 493107 6.14
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JUN 6.14 7

a @ @ = ¥ a ¢ A aa
E“]J'Vl 6.14 0 adnasuuel Y ﬁmﬂiiﬂ Hagunwany naue aUNWN 1 kHz

<
a
~ 1Y [ a v a o ¢ A A a
517 6.14 v alnasuvesdyana awes lo Wadwand AU dUNT 5 kHz
<
a

~ @ @ ) @ a o A A a
51N 6.14 A elpasuvesdyanu ama3 e Wadwand 1D BUNN 10 kHz

&
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6.2 ﬂ]iﬂﬂﬂ!!ﬂﬂ!!ﬁgﬂﬂﬂﬂ\‘iﬂ1ﬂ%’ﬂ
6.2.1 msvenuuuladengiflumsmsa N uaza R temanudveanve

o Y =3 nd' Slnd' \ 1 =1 % nd'
dmiumladongiheesildinsmsa Nuazm R 299503314 6.15

I n / 3]
10n J__E . —
+5v L 5 1024MHz
\ Tamis v 3] vee E_Lwl
470
‘I_HLH_EJM 5 Ii”_ﬂ NI 10}(@ w 4 | PDout 25 p 3p
1 Ts‘()n 20K SK 10n E fad
) - A ] 2 o
l llSOp J 100 l_E MC145151 2
10n
5p MW2109 I + 5] 2] -
820n < [v] E_.\ﬂ
il L [10] [E LA
fio T ] [ERNELE
s ] NN
\_ 22K E E—‘\ Sw2
= l—_E E—‘ SW1

A o Hq ¥ ' 1
519 6.15 2asadengirasilsimmsm NuasmR

SFS N 494 Tx Hanua 4 1 (4 channels) i
N =743 =000101100111
N=759 =001011110111
N=775 =001100000111

N=791 =001100010111

naaeddum N IFAunIfy 743 759 775 791 MUSIAUINOHAAN U VDININE
Ry 14.86 MHz, 15.18 MHz, 15.50 MHzuaz 15.82 MHz Han1snaaoed lALTAIA

=
M1TN N 6.5
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~ 1 A4y v =]
MINN 6.5 LEaImAuan Wansadongl

Yosdayanm | MWII N amaRiald anwaniald
(AD39910N5IA29909) (ﬂ'ﬁﬁmam)
1 743 15.859 MHz 14.86 MHz
2 759 15.178 MHz 15.18 MHz
3 775 15.478 MHz 15.50 MHz
4 791 15.818 MHz 15.82 MHz

=

sUdyaai ldnamanudi ldnniasadengd

Volt/div=10mV/div

Volt/div=20mV/div

Time/div= 200ns

Time/div= 200ns

517 6.16 v. anudn lAion N = 759

Q[
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Volt/div=10mV/div Time/div= 200ns

11/ 6.16 A Awdd Idillea N =775

Volt/div=20mV/div Time/div= 200ns

11 6.16 1. anwdi ldidlen1 N =791
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6.2.2 MINAABIl AUV Voltage Control Oscillator (VCO)

74995 VCO ‘1ufhu**ummﬂ?Ui%uﬁmﬁﬁxﬂuﬁaﬁuﬁﬂmmﬁ LOCAL (Local
Oscillator) T¥HEanuanaY 14.86MHz 84 15.82MHz #99191139310 Phase Detector 1Az
Low Pass Filter iiteifiuasasinarfiongy (Phase lock loop) Tasazdennnudldnaiiuiniu Tae

1 P! J o =
Tudauuea2993 VOO Hosnilsznouasgli 6.17

+5V
l TA7358
100n
1 m 3 m 5|6 8||9 1
= 150p 20K
——w
fio i 180p
10n +5V
150p | MW2109
15p ==
820n
- 1K

g‘ﬂﬁ 6.17 7995 AUV Voltage Control Oscillator

o o ¢ ¢ A P i A !
naaesdouusisusaud 0 19avi aa s Toavt Taeiiviiaz 0.25 Taan Jadnnudnlan

° ] = [V 1 9/ @ A
AWHUI £, NUTIAUA G]"Iﬂc]\lﬂﬂﬁﬂﬂﬂ'li"lxﬁﬂ 6.6
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< = < s & v a =
ATNN 6.6 LlﬁﬂﬁﬂﬁlﬂﬁﬂuLL‘lJﬁQSU’ENﬂ’J'IiJﬂLE)'WI‘V!‘VIL?J'E]LLi\iﬂuﬂuﬂﬂlﬂﬁﬂuuﬂﬁﬁ

USIAU (V) | awd (MHz) U (V) | Al (KHz)
0.00 14.30 2.75 15.78
0.25 14.65 3.00 15.83
0.50 14.89 3.25 15.88
0.75 15.06 3.50 15.92
1.00 15.22 3.75 15.96
1.25 15.32 4.00 16.00
1.50 15.42 4.25 16.04
1.75 15.51 4.50 16.07
2.00 15.59 4.75 16.10
225 15.66 5.00 16.13
2.50 15.72

o 1 AN Y v @ d v a A Yo
u'lﬂ'l“ﬂllﬂﬁ]'lﬂﬂ'li'NllTLlﬁﬂﬁlﬂuﬂiTV‘ILL’ﬁﬂ\iﬂ'J'lllfﬂJWiJ‘ﬁi%'H'J'Nlliﬁﬂulmgﬂ'J'lllﬂllﬂﬂﬁ

317 6.18

AN VBII49T VCO (MHz)

18.5
18
15.5
15 -
14.5
14
13.5 -
13

D 025 05075 1 125 15 175 2 225 25275 3 325 35 375 4 425 45 475 5

ar & ¥ ar
uidﬂuﬂﬂ'ﬂuiﬁﬂﬂ‘l 433 VCO (Volt}

{ v o 1 Y PR
51/% 6.18 uarAIANWFURUFTZ1 919 Frequency controlled voltage fUANUENINNT VCO a9



67

AN Y o A Adq ¥ A A =
Eﬂ’lﬂﬂi’]w‘ﬂ\lﬂ ‘V]']ﬂ’lilﬁ@ﬂeuﬂﬂl‘llﬂ‘llﬂﬂ')']llﬂ‘ﬂnl"]f\‘]']u A9 14.65 MHz N 0.25V 93U

A £ o q9 ! Y
16.00 MHz 11 4.00 V °]ix‘l“ll"|1‘}"iﬁ'lll"liﬂ1"i'lﬂ'l cho \lﬂ“’l]"lﬂ

K - 2myco
vco — AvICO

o : v Rad /S
Fold 1R K, wiiy  2.262M nrad’oee

6.2.3 M390AKYY Low Pass Filter 29a3tWadengl

o Yy A . Al o = a
y9saiongl 92Ael2995 Low Pass Filter eonsesnsnlsznsuanNudgInesnin
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i

Y A 1A Y o o
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D.

vCo wanoenun lamnefinsefiu A8 Local Oscillator Ndesmsvesluudazyosdayainly
o o 9 2 3 @ dy
m3sSudana RF 9nae Iihy delldunsumsoenuuuaail

A g ¥ 3 2 A
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b4
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v

= 0382 —
Rad
° 1 & d 1 A [ 3 v
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14 u5e paddnanunIenilaae vininmsudounlasaliug  (VCO) nuianm
' ' 3 A myawe
A1(Awpearax 2995 Phase lock loop 3¢ liieninsaasannuded s

& o Pl
HIINNITATUINU Vlﬂﬂ']

(Awsoduax = 997K L LoopBW ~020,,,, = 62831557
Sec Sec
& Y - T Red ) .
dmaanslia Repad iy 4.985K S (fdwpp) <{Awpglpaz )
ec

WP e ANUBESTUTRYD995 Low pass filter (0n) Tas @n Taslsuvinfiy
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_ Awpa
"~ 11.55(8 +0.5) 8:damping factor
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Sec
o 1 =Y d 1 o [ = &£ g
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From PD To VCO
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|

gﬂﬁ 6.19 2997 Low pass Filter

4
2102995 Low pass filter #14130%1 Transfer function 18dadl

H _ &)pié{)p: . g + &)Z
s o ‘
z (s + mpi) (s + @p2)
(0,2 > ws)
lag
1 1

P} = =
LT 1, LRy +R,)

o i 1
=T 1 RiGy
1
gy —
#e R nzCs -prz = R,//R,

g
NnaMsneududizans %8'1131}
%

T+ Ty = 57—
Nyiog,* K= K:Kyeo
28
Ty = —
iy

Ty =@ +T)- 7



69

1 =) < 1 4 v Y y
unuswsdnedanee MemA R, R,, C, uag C, 14 Asil

R, =22 kQ C, =100 nF
R,=50 kQ C,= 10 nF

v 4 4 “ duy. 4
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@

nnsnaass deuduana: RF A21u8 4.16 MHz 60dbu (91AUIRF IN 41 1

a g

=4 Y (Y = Y o @ ~
¥4 lo@ TA7358 udmaaasiannud IF 12 ladyam Aegli 6.11

Volt/div=5mV/div Time/div=200ns

7101 6.21 dayanas IF 3a1Aule fleudayaan RF A2 A 4.16 MHz 60 dBu

naaes Poudyan RF A1WA 4.16 - 5.12 MHz ¥41A 50-60 dBu 1411 RF IN
41 1 w94 1% TA7358 udmaneaiadaanai 1§91An15 Demodulation 1 FM Demodulator %1
8 493 IC LA1260 uazdaanudoya R,L 114910 Demultiplex 71914 U8z 915 Ay

sidyanui ldnnmsadyanuin 1891015 Demodulation uazdaanudeya RL

Volt/div=500mV/div Time/div= 1ms

1
Q/ A

71 6.22 Ayanaidi 189113 Demodulation iA11A 4.16 MHz 50 dBu
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Volt/div=500mV/div Time/div= 1ms

51t 6.23 Fyanmdoya R.L 7114310 Demultiplex #ANWD 4.16 MHz 50 dBu

2
2

Volt/div=500mV/div Time/div= 1ms

31/ 6.24 Fayane:fi1A9INMT Demodulation fin11d 4.16 MHz 60 dBu



72

Volt/div=500mV/div Time/div= 1ms

51071 6.25 dyayaitoya R.L 7 1#91n Demultiplex 1AM 4.16 Mz 60 dBu

Volt/div=500mV/div Time/div= 1lms

a

5171 6.26 Fayaesi 1491nN15 Demodulation NANNA 4.48 MHz 50 dBu
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Volt/div=500mV/div Time/div= 1ms

5117 6.27 Fyanadioya R,L 7114910 Demultiplex 7111340 4.48 MHz 50 dBu

Volt/div=500mV/div Time/div= 1lms

[

31 6.28 doyanaii 18a1nN 13 Demodulation 17211 4.48 MHz 60 dBu

g o
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Volt/div=500mV/div Time/div= 1ms

1udfoya R,L 7 14910 Demultiplex 1A1A 4.48 MHz 60 dBu

317 6.29 deygy

Volt/div=500mV/div Time/div= 1ms

51 6.30 Ayanaii 1R91NN13 Demodulation ANNWA 4.80 MHz 50 dBu
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Volt/div=500mV/div Time/div= 1ms

51U 6.31 dyanadoya RL 118910 Demultiplex N7 4.80 MHz 50 dBu

R

Volt/div=500mV/div Time/div= 1ms

51 6.32 dyanaii1831Nn13 Demodulation iA11A 4.80 MHz 60 dBu
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Volt/div=500mV/div Time/div= 1ms

6.33 dayaaidoya R,L 18910 Demultiplex N9 NUA 4.80 MHz 60 dBu

&ant
=
=1,

Volt/div=500mV/div Time/div= 1ms

517 6.34 Fyanauii 1891nM3 Demodulation ANNWA 5.12 MHz 50 dBu
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Volt/div=500mV/div Time/div= 1ms

517 6.36 dayaaufi 1891nN13 Demodulation NANWA 5.12 MHz 60 dBu
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Volt/div=500mV/div Time/div= 1ms

6.37 Foyanatioya R,L 114910 Demultiplex 711D 5.12 MHz 60 dBu
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Volt/div=mV/div Time/div= 200ns
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hilips Semiconductors Product specification
1

Hex inverter 74HC/HCT04

X —

EATURES

Output capability: standard
lcc category: SSi

'ENERAL DESCRIPTION

he 74HC/HCTO04 are high-speed Si-gate CMOS devices and are pin compatible with low power Schottky TTL (LSTTL).
hey are specified in compliance with JEDEC standard no. 7A. The 74HC/HCTO04 provide six inverting buffers.

\WUICK REFERENCE DATA
IND=0V; Tamp=25°C; t,=t=6ns

TYPICAL
SYMBOL PARAMETER CONDITIONS UNIT
HC HCT
‘PHL tPLH propagation delay nA to nY CL=15pF;Vcc =5V |7 8 ns
S input capacitance 3.5 3.5 pF
Crp power dissipation capacitance per gate | notes 1 and 2 21 24 pF

lotes
Cpp is used to determine the dynamic power dissipation (Pp in uW):
Pp = Cpp x Vec? x fi + 3, (CL x V2 x fo) where:
f = input frequency in MHz
f, = output frequency in MHz
% (CL x V2 x f,) = sum of outputs
C_ = output load capacitance in pF
Vcc = supply voltage in V

For HC the condition is V|, = GND to V¢
For HCT the condition is Vi = GND to Vg — 1.5V

JRDERING INFORMATION
See “7T4HC/HCT/HCU/HCMOS Logic Package Information”.

September 1993 2



'hilips Semiconductors

Product specification

Hex inverter

74HC/HCTO04

'IN DESCRIPTION

PIN NO. SYMBOL NAME AND FUNCTION
1,3,59, 11,13 1A to 6A data inputs
2,4,6,8,10,12 1Y to 6Y data outputs
7 GND ground (0 V)
14 Vee positive supply voltage
o
1 1A 1Y 2
3 4
Wil Y v 5 2A v, _-E
Y
2A 3] 2] oy 5 24 e
s 10] 6Y
av I3 E4A 1" BA 5Y 10 11 10
anp 7] (8] 4y L CAAP 13 12

7I87404.1

Fig.1 Pin configuration.

Fig.2 Logic symbol.

Fig.3 IEC logic symbol.

7Z290947.1

3A D 1Y
3f2A I> Y

11 | BA |> 8Y |10
6A |> 8Y

72874081

Fig.4 Functional diagram.

oo o

7290078

Fig.5 Logic diagram
(one inverter).

September 1993

FUNCTION TABLE
INPUT OUTPUT
nA nY
L H
H L
Notes

1. H = HIGH voltage level
L = LOW voltage level



hilips Semiconductors Product specification

Hex inverter 74HC/HCTO04

C CHARACTERISTICS FOR 74HC
or the DC characteristics see “74HC/HCT/HCU/HCMOS Logic Family Specifications”.

lutput capability: standard
sc category: SSI

,C CHARACTERISTICS FOR 74HC
iIND=0V;t=t=6ns; C_=50pF

Tamb (°C) TEST CONDITIONS
74HC
SYMBOL | PARAMETER UNIT | v,
+25 -40to +85 | —40 to +125 (V;: WAVEFORMS
min. | typ. | max. | min. | max. | min. | max.
trul/ trLn | propagation delay 25 85 105 130 2.0
nAtonY 9 17 21 26 ns 45 |Fig6
7 14 18 22 6.0
trul/ trp | output transition 19 75 95 110 2.0
time 7 15 19 22 ns 4.5 |Fig.6
6 13 16 19 6.0

September 1993 4




1ilips Semiconductors Product specification

Hex inverter 74HC/HCTO04

C CHARACTERISTICS FOR 74HCT
or the DC characteristics see “74HC/HCT/HCU/HCMOS Logic Family Specifications”.

utput capability: standard
.c category: SSI

ote to HCT types
he value of additional quiescent supply current (Alcc) for a unit load of 1 is given in the family specifications.
o determine Algg per unit, multiply this value by the unit load coefficient shown in the table below.

UNIT LOAD COEFFICIENT
1.20

INPUT
nA

.C CHARACTERISTICS FOR 74HC
IND=0V;t, =tt=6ns; C_ =50 pF

Tamb (°C) TEST CONDITIONS
74HCT
SYMBOL | PARAMETER UNIT Vee
+25 -40to +85 | —40to +125 V) WAVEFORMS
min. | typ. | max. | min. [ max. | min. } max.
ten/ teLn | propagation delay 10 19 24 29 ns 45 |Fig.6
nAto nY
tru/ ttun | output transition 7 15 19 22 ns 45 |Fig.6
time
\C WAVEFORMS
vnA INPUT vy 1t
"tPHL ‘_IPLH
nY OUTPUT vy !
(1) HC :Vpy=50%;V;=GND toVcc - e,
- L

HCT:vy=13V;V|=GNDto3V 1200949

Fig.6 Waveforms showing the data input (nA) to data output (nY) propagation delays and the output transition
times.

SACKAGE OUTLINES
See “74HC/HCT/HCU/HCMOS Logic Package Outlines”.

September 1993 5
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1ilips Semiconductors

Product specification

[ e

Phase-locked-loop with VCO

T4HC/HCT4046A

PR

EATURES

Low power consumption
Centre frequency of up to 17 MHz (typ.) at Vgc = 4.5V

Choice of three phase comparators: EXCLUSIVE-OR;
edge-triggered JK fiip-flop;

edge-triggered RS flip-flop

Excellent VCO frequency linearity

VCO-inhibit control for ON/OFF keying and for low
standby power consumption

Minimal frequency drift

Operating power supply voltage range:
VCO section 3.0t0 6.0V
digital section 2.0t0 6.0V

Zero voltage offset due to op-amp buffering
Output capability: standard
Icc category: MSI.

ENERAL DESCRIPTION

he 74HC/HCTA4046A are high-speed Si-gate CMOS
avices and are pin compatible with the “4046” of the
l000B” series. They are specified in compliance with
ZDEC standard no. 7A.

he 74HC/HCT4046A are phase-locked-loop circuits that
smprise a linear voltage-controlled oscillator (VCO) and
iree different phase comparators (PC1, PC2 and PC3)
ith a common signal input amplifier and a common
omparator input.

he signal input can be directly coupled to large voltage
gnals, or indirectly coupled (with a series capacitor) to
mall voltage signals. A self-bias input circuit keeps small
oltage signals within the linear region of the input
mplifiers. With a passive low-pass filter, the “4046A"
yrms a second-order loop PLL. The excellent VCO
1earity is achieved by the use of linear op-amp
schniques.

he VCO requires one external capacitor C1 (between
14 and C1g) and one external resistor R1 (between

'4 and GND) or two external resistors R1 and R2
setween R4 and GND, and R, and GND). Resistor R1
nd capacitor C1 determine the frequency range of the
'CO. Resistor R2 enables the VCO to have a frequency
ffset if required.

he high inputimpedance of the VCO simplifies the design
f low-pass filters by giving the designer a wide choice of
ssistor/capacitor ranges. In order notto load the low-pass
lter, a demodulator output of the VCO input voltage is

997 Nov 25

provided at pin 10 (DEMgyr). In contrast to conventional
techniques where the DEMgyr voltage is one threshold
voltage lower than the VCO input voltage, here the
DEMgyt voltage equals that of the VCO input. If
DEMour is used, aload resistor (Rg) should be connected
from DEMout to GND; if unused, DEMgyr should be left
open. The VCO output (VCOgyr) can be connected
directly to the comparator input (COMP|y), or connected
via a frequency-divider. The VCO output signal has a duty
factor of 50% (maximum expected deviation 1%), if the
VCO input is held at a constant DC level. A LOW level at
the inhibit input (INH) enables the VCO and demodulator,
while a HIGH level turns both off to minimize standby
power consumption.

The only difference between the HC and HCT versions is
the input level specification of the INH input. This input
disables the VCO section. The sections of the comparator
are identical, so that there is no difference in the

SIGyy (pin 14) or COMPy (pin 3) inputs between the HC
and HCT versions.

Phase comparators

The signal input (SIG|y) can be directly coupled to the
self-biasing amplifier at pin 14, provided that the signal
swing is between the standard HC family input logic levels.
Capacitive coupling is required for signals with smaller
swings.

Phase comparator 1 (PC1)

This is an EXCLUSIVE-OR network. The signal and
comparator input frequencies (f;}) must have a 50% duty
factor to obtain the maximum locking range. The transfer
characteristic of PC1, assuming ripple (f; = 2f}) is

o _ Yec
suppressed, is: Vpeyout = — (9siein ~ 9compin)

where Vpemout is the demodulator output at pin 10;
VDEMOUT = Vpc1ou-|- (via Iow-pass ﬁlter).

. Vee o
The phase comparator gain is: Kp == v/r).

The average output voltage from PC1, fed to the VCO
input via the low-pass filter and seen at the demodulator
output at pin 10 (Vpemourt), is the resultant of the phase
differences of signals (SIG|y) and the comparator input
(COMPy) as shown in Fig.6. The average of Vpgmour is
equal to 15V¢c when there is no signal or noise at

SIG)y and with this input the VCO oscillates at the centre
frequency (f,). Typical waveforms for the PC1 loop locked
at f, are shown in Fig.7.



hilips Semiconductors

Product specification

Phase-locked-loop with VCO

74HC/HCT4046A

he frequency capture range (2f;) is defined as the
equency range of input signals on which the PLL will lock
it was initially out-of-lock. The frequency lock range

i) is defined as the frequency range of input signals on
hich the loop will stay locked if it was initially in lock. The
apture range is smaller or equal to the lock range.

lith PC1, the capture range depends on the low-pass
ter characteristics and can be made as large as the lock
inge.

his configuration retains lock even with very noisy input
ignals. Typical behaviour of this type of phase
smparator is that it can lock to input frequencies close to
1e harmonics of the VCO centre frequency.

‘hase comparator 2 (PC2)

his is a positive edge-triggered phase and frequency
etector. When the PLL is using this comparator, the loop
; controlled by positive signal transitions and the duty
ictors of SIG;y and COMPy are not important. PC2
omprises two D-type flip-flops, control-gating and a
-state output stage. The circuit functions as an up-down
ounter (Fig.5) where SIGy causes an up-count and
;OMP;y a down-count. The transfer function of PC2,
ssuming ripple (f; = f;) is suppressed,

.- _ Yec
3 VoemouT = 7 (9siein~ Pcompin)

/here Vpemout is the demodulator output at pin 10;
'bEmouT = Vecoour (via low-pass filter).

\Y%
"he phase comparator gain is: K = -ZC_;C—C v/n.
oemourt is the resultant of the initial phase differences of
3Gy and COMPyy as shown in Fig.8. Typical waveforms
or the PC2 loop locked at f, are shown in Fig.9.

Vhen the frequencies of SIG and COMPyy are equal but
ne phase of SIGy leads that of COMPy, the p-type
wtput driver at PC2oyr is held “ON” for a time
;orresponding to the phase difference (épemout). When
he phase of SIGy lags that of COMPy, the n-type driver
5 held “ON".

Vhen the frequency of SIGy is higher than that of
>OMP)y, the p-type output driver is held “ON” for most of
he input signal cycle time, and for the remainder of the
sycle both n and p- type drivers are "OFF” (3-state). If the
3IGy frequency is lower than the COMPy frequency, then

tis the n-type driver that is held “ON” for most of the cycle.

Subsequently, the voltage at the capacitor (C2) of the
ow-pass filter connected to PC2q7 varies until the signal

1997 Nov 25

and comparator inputs are equal in both phase and
frequency. At this stable point the voltage on C2 remains
constant as the PC2 output is in 3-state and the VCO input
at pin 9 is a high impedance. Also in this condition, the
signal at the phase comparator pulse output (PCPoyt) is a
HIGH level and so can be used for indicating a locked
condition.

Thus, for PC2, no phase difference exists between

SIGy and COMP)y over the full frequency range of the
VCO. Moreover, the power dissipation due to the low-pass
filter is reduced because both p and n-type drivers are
“OFF” for most of the signal input cycle. It should be noted
that the PLL lock range for this type of phase comparator
is equal to the capture range and is independent of the
low-pass filter. With no signal present at SIG the

VCO adjusts, via PC2, to its lowest frequency.

Phase comparator 3 (PC3)

This is a positive edge-triggered sequential phase detector
using an RS-type flip-flop. When the PLL is using this
comparator, the loop is controllied by positive signal
transitions and the duty factors of SIG;y and COMPy are
not important. The transfer characteristic of PC3,
assuming ripple (f; = f;) is suppressed,

i _ Yec
is: Vpemout = 5 (9sicin ~ Scompin)

where Vpemout is the demodulator output at pin 10;
VDEMoOUT = Vpcaout (via Iow-pass ﬂlter).

Y
The phase comparator gain is: Kp = % (V/1).

The average output from PC3, fed to the VCO via the
low-pass filter and seen at the demodulator output at

pin 10 (VpemourT)s is the resultant of the phase differences
of SIG and COMPy as shown in Fig.10. Typical
waveforms for the PC3 loop locked at f, are shown in
Fig.11.

The phase-to-output response characteristic of PC3
(Fig.10) differs from that of PC2 in that the phase angle
between SIGy and COMP)y varies between 0° and

360° and is 180° at the centre frequency. Also PC3 gives
a greater voltage swing than PC2 for input phase
differences but as a consequence the ripple content of the
VCO input signal is higher. The PLL lock range for this type
of phase comparator and the capture range are dependent
on the low-pass filter. With no signal present at SIGy the
VCO adjusts, via PC3, to its lowest frequency.



1ilips Semiconductors Product specification

Phase-locked-loop with VCO 74HC/HCT4046A

UICK REFERENCE DATA
ND =0 V: Tamp = 25 °C

TYPICAL
SYMBOL PARAMETER CONDITIONS UNIT
HC | HCT
o VCO centre frequency C1=40pF; R1=3kQ; Vogc=5V |19 |19 MHz
> input capacitance (pin 5) 3.5 |35 pF
>pD power dissipation capacitance per notes 1 and 2 24 |24 pF
package

otes
Cpp is used to determine the dynamic power dissipation (Pp in uW):
Pp = Cpp X Vo2 x fi + 3 (CL x Vec? x f,) where:
f = input frequency in MHz.
f, = output frequency in MHz.
C. = output load capacitance in pF.
V¢c = supply voltage in V.
T (CL x V2 x f,) = sum of outputs.

Applies to the phase comparator section only (VCO disabled). For power dissipation of the VCO and demodulator
sections see Figs 22, 23 and 24.

JRDERING INFORMATION
iee “74HC/HCT/HCU/HCMOS Logic Package Information”.

\PPLICATIONS

FM modulation and demodulation
Frequency synthesis and multiplication
Frequency discrimination

Tone decoding

Data synchronization and conditioning
Voltage-to-frequency conversion
Motor-speed control.

'ACKAGE OUTLINES
see “74HC/HCT/HCU/HCMOS Logic Package QOutlines”.
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Phase-locked-loop with VCO 74HC/HCT4046A

IN DESCRIPTION

3IN NO. SYMBOL NAME AND FUNCTION
1 PCPout phase comparator pulse output
2 PC1out phase comparator 1 output
3 COMP|y comparator input
1 VCOour VCO output
5 INH inhibit input
5 Cila capacitor C1 connection A
7 Cig capacitor C1 connection B
8 GND ground (0 V)
9 VCOp VCO input
10 DEMoyt demodulator output
1 R4 resistor R1 connection
12 R> resistor R2 connection
13 PC2out phase comparator 2 output
14 SIGN signal input
15 PC3out phase comparator 3 output
16 Vee positive supply voltage
rerour 1] U 78] vee a—] came,y PClouT H—2
Peigur [ 2] [15] PC3guT | ::m’ :15 PfL
ut [—13 4048A 2
comein 3] 18] siGm R M PCPouT [—1 RLE P :; |13
veooyt 4] 4048A 13] PC20ut < come pea p—2
INHE 12] Ry §—C1a Ladex PCP —tm
o A O I o
g7 10] OEMoyT 2 n; vco 2 o bem {012
ono &] 4] voo 9—{vCOoy Nl 2 Myco veo |4
7298023 §—1INH —5—- INH
7298024 7298026.1
Fig.1 Pin configuration. Fig.2 Logic symbol. Fig.3 IEC logic symbol.
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hilips Semiconductors

Product specification
Phase-locked-loop with VCO 74HC/HCT4046A
c
1
6 7 4 3 14
cia| ¢ig|Veo out| cOMP iy SIG |y
+ 4046A
§7 K7 identical to 4046A
2{R A 4 v
12472 L raase | PCiout|2 7046A
COMPA1RATOR |
R2 ) PHASE PC2
veo \ COMPARATOR ouTl®s
PC2oyr|13 2
11{R1 — PHASE ~a N R3
COMPAZRATOR PCPoUT|1 .33
R1 4 1 /, R4 LOCK
/ DETECTOR
- ] ror | ooouT |15 / 02;
COMPA
3 ' b
INH PEMgyT |VCOIN €
5 10 9 c __15 MGA847
CLD
Rg ;
(a) (b)
Fig.4 Functional diagram.
@
[ 7 f Ia 14
Cla| Clgl vCOout COMPy); [SIG)y
Vyet 7 |
veo |
A2 \
Soq J\ PC3guT ,5\ ‘\‘
A i
3 \
11} . fp “|
l ¢ \
!
(3] _x ]“
—lue Vec \\\\
»
i Dot )
10]PEMour | fip" PC2out 1_3__J| A3
h IA__ | ™
N
' 1r—po @ c2
cp GND ;
4 a DOWN
fip PCPouUT |1
F 3 I |
INH VCOiN
5 ?
2298085.3
Fig.5 Logic diagram.
1997 Nov 25 6




hilips Semiconductors Product specification

Phase-locked-loop with VCO 74HC/HCT4046A

7298027

Vcc-\ _________
|
VOEMOUT {AV} |
|
o B |
| I
| |
| i
( 0
0 0° 1800
0 80" Zpemour

_ _ cc
VbemMout = Vpcoout = _TC (¢SIGIN - ¢COMPIN)

dpeEMouT = (PsiGiN — BcoMPIN)-

Fig.6 Phase comparator 1: average output voltage versus input phase difference.

SiGy _I I r I
coMPyy l————l l_'—‘
VCOoqut

—— Vee

vCoy \/\/\/\/\

— GND
7222239

Fig.7 Typical waveforms for PLL using phase comparator 1, loop locked at f,.

7228026

Veer—————————
!
VDEMOUT (AV) |
|
2Veet+ — — — I
| |
! |
[ |
e ! |
t 1
-360° o +360°
@pEMOUT

_ _ Vee
Voemout = Veeaout = 7 (9si61n— Pcompin)

dpEMOUT = (dsicIN — $Compin)-

Fig.8 Phase comparator 2: average output voltage versus input phase difference.

1997 Nov 25 7
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Phase-locked-loop with VCO

oy 4 L L f L

2oy — - ———
Z—-—high impedance OFF - state

C

L ano

VCOy — g

PCPoUT | l | I
7298030

Fig.9 Typical waveforms for PLL using phase comparator 2, loop locked at f,.

v 7296011
T T T T

VDEMOUT (AV)

M2Vee f — — ——

|
|
|
!
l
|
|
|
|
5

0% 3s0°

_ _ Vee
VbeEmouT = Vecaour = 5= (9gigIN dcompind

dpEMOUT = (9sIGIN — PcompIN)-

Fig.10 Phase comparator 3: average oufput voltage versus input phase difference:

SIG |y

L L
i
e L L L

—_V,
VCOiN W ce

—— GND
7222238

1

1
COMP -L

VCoqut

Fig.11 Typical waveforms for PLL using phase comparator 3, loop locked at f;.
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Triple 2-channel analog
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'hilips Semiconductors Product specification
[T

Tr|pl.e 2-channel an.alog 24HC/HCT4053
multiplexer/demultiplexer

‘EATURES The 74HC/HCT4053 are triple 2-channel analog

Low “ON’ resist . multiplexers/demultiplexers with a common enable input

88\/;2 (typ )r:tsl\s; ance\./ —45V (E). Each multiplexer/demultiplexer has two independent
' cc— YEE ™™ inputs/outputs (nYy and nY i

70 Q (typ.) at Voo — Vg = 6.0V inputs/outputs (nYp and nY4), a common input/output (nZ)

60 Q (typ.) at Voo — Vee = 9.0 V and three digital select inputs (S4 to S3).

Logic level translation: With E LOW, one of the two switches is selected (low
to enable 5 V logic to communicate impedance ON-state) by S4 to S3. With E HIGH, all
with + 5 V analog signals switches are in the high impedance OFF-state,

. L independent of S4 to Ss.
Typical “break before make” built in
Vcc and GND are the supply voltage pins for the digital

Output capability: non-standard control inputs (S4, to S3, and E). The V¢ to GND ranges

lcc category: MSI are 2.0 to 10.0 V for HC and 4.5 t0 5.5 V for HCT. The
analog inputs/outputs (nYp and nY+4, and nZ) can swing
SENERAL DESCRIPTION between V¢ as a positive limit and Vgg as a negative limit.

Vce — Veg may not exceed 10.0 V.
"he 74HC/HCT4053 are high-speed Si-gate CMOS

levices and are pin compatible with the “4053” of the
4000B” series. They are specified in compliance with
IEDEC standard no. 7A.

For operation as a digital multiplexer/demultiplexer, Vgg is
connected to GND (typically ground).

WICK REFERENCE DATA
lee=GND=0V; Tamp=25°C;t,=t;=6ns

TYPICAL
SYMBOL PARAMETER CONDITIONS UNIT
HC HCT

tezu/ tezL turn “ON” time CL=15pF; RL=1kQ; Vcc=5V

E to Vos 17 23 ns

S,toVps 21 21 ns
tprz/ teLz turn “OFF” time

Eto Vos 18 20 ns

Shto Vos 17 19 ns
C input capacitance 3.5 3.5 pF
Cep power dissipation capacitance per switch | notes 1 and 2 36 36 pF
Cs max. switch capacitance

independent (Y) 5 5 pF

common (2) 8 8 pF
Notes

1. Cpp is used to determine the dynamic power dissipation (Pp in uW):
Pp = Cpp % Vo2 x 3, {(CL+Cs) X Vo2 x o} where:
f, = input frequency in MHz; f, = output frequency in MHz
3. {(C.+Cs) x V2 x T} = sum of outputs
C. = output load capacitance in pF; Cs = max. switch capacitance in pF
V¢ = supply voltage in V
For HC the condition is V; = GND to V¢
For HCT the condition is Vi= GND to Vg - 1.5V

nJ

Jecember 1990 2



silips Semiconductors Product specification

Triple 2-channel analog

. . 74HC/HCT4053
multiplexer/demultiplexer
RDERING INFORMATION
se “74HC/HCT/HCU/HCMOS Logic Package Information”.
IN DESCRIPTION
’IN NO. SYMBOL NAME AND FUNCTION
| 2Y, to, 2Y, independent inputs/outputs
i 3 3Yy to, 3Y, independent inputs/outputs
; E enable input (active LOW)
’ VEe negative supply voltage
] GND ground (0 V)
1,10, 9 S1t0S;3 select inputs
2,13 1Yo, 1Y4 independent inputs/outputs
14, 15, 4 1Z1t0 3Z common inputs/outputs
16 Vee positive supply voltage
LA G3
mE Y [ L 4 r
12
2o [2] [15] 2z n—1s, IYOL—u ol MOX .
avy [3] [13] 12 10— S2 1 f—13 1 #]. R i
azfa [13] ¥4 89— %3 2Yp[—2 —E 3x2 e
4053 2Yy }— 15
SYOE [1z] v :w; -—; n' >
EE E $1 Y }—3 E -4-’2—
Vee [7 [10] 52 Lo Ezz N _4__‘_: e
]
cne E E = bs 14 rzesseas _E s
72539821
7Z93966.1
Fig.1 Pin configuration. Fig.2 Logic symbol. Fig.3 IEC logic symbol.
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CD74HC40103,
CD74HCT40103

P TEXAS
INSTRUMENTS

Data sheet acquired from Harris Semiconductor

4;;1.

D

» Synchronous or Asynchronous Preset
« Cascadable in Synchronous or Ripple Mode

I
| » Fanout (Over Temperature Range)

| . Standard Outputs............... 10 LSTTL Loads
! . BusDriverOutputs ............. 15 LSTTL Loads

+ Wide Operating Temperature Range . . . -55°C to 125°C

« Balanced Propagation Delay and Transition Times

+ Significant Power Reduction Compared to LSTTL
Logic ICs

¢ HC Types
- 2V to 6V Operation

- High Noise Immunity: Ny = 30%, Njy = 30% of Vcc
atVgg =5V

1= HCT Types

- 4.5V to 5.5V Operation
- Direct LSTTL Input Logic Compatibility,
V)= 0.8V (Max), V| = 2V (Min)
- CMOS Input Compatibility, Ij < 1pA at Vo, VoH

Ordering Information

l

% PART NUMBER | TEMP. RANGE (°C) | PACKAGE PP:(OG

! CD74HC40103E -5510 125 16 Ld PDIP |[E16.3
CD74HCT40103E -551t0 125 16 Ld PDIP |[E16.3
CD74HC40103M -5510 125 16 Ld SOIC | M16.15

| CD74HCT40103M -551t0 125 16 Ld SOIC | M16.15
NOTES:

1. When ordering, use the entire part number. Add the suffix 96 to
obtain the variant in the tape and reel.

2. Waier or die for this part number is available which meets all elec-
trical specifications. Please contact your local sales office or
Harris customer service for ordering information.

¢

Sz High Speed CMOS Logic

November 1997 8-Stage Synchronous Down Counters
. Features Description

The Harris CD74HC40103 and CD74HCT40103 are
manufactured with high speed silicon gate technology and
consist of an 8-stage synchronous down counter with a
single output which is active when the internal count is zero.
The 40103 contains a single 8-bit binary counter. Each has
control inputs for enabling or disabling the clock, for clearing
the counter to its maximum count, and for presetting the
counter either synchronously or asynchronously. All control
inputs and the TC output are active-low logic.

In normal operation, the counter is decremented by one
count on each positive transition of the CLOCK (CP).
Counting is inhibited when the TE input is high. The TC
output goes low when the count reaches zero if the TE input
is low, and remains low for one full clock period.

When the PE input is low, data at the P0-P7 inputs are
clocked into the counter on the next positive clock transition
regardless of the state of the TE input. When the PL input is
low, data at the PO-P7 inputs are asynchronously forced into
the counter regardiess of the state of the PE, TE, or CLOCK
inputs. Input PO-P7 represent a single 8-bit binary word for
the 40103. When the MR input is low, the counter is
asynchronously cleared to its maximum count of 2554,
regardless of the state of any other input. The precedence
relationship between control inputs is indicated in the truth
table.

If all control inputs except TE are high at the time of zero
count, the counters will jump to the maximum count, giving a
counting sequence of 100 or 256 clock pulses long.

The 40103 may be cascaded using the TE input and the TC
output, in either a synchronous or ripple mode. These
circuits possess the the low power consumption usually
associated with CMOS circuitry, yet have speeds
comparable to low power Schottky TTL circuits and can drive
up to 10 LSTTL loads.

CAUTION:-These devices-are sensitive to electrostatic discharge. Users:should follow proper IC Handling Procedures.
Copyright © Harris Corporation 1997 1

1596.1
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CD74HC40103, CD74HCT40103

Jinout
CD74HC40103, CD74HCT40103
(PDIP, SOIC)
TOP VIEW
cp [1] e [16] Ve
MR [2] [15] PE (SYNC)
TE [3] 14 7
Po [4] 13] P7
P1 [5] 12| Pé
P2 [6] 11] P5
P3 [7] [10] P4
GND [} 3] PL (ASYNC)
“unctional Diagram
14
J
13 F7 |
12 _P6 |
11 P3|
10 P4 |
7 P8
62|
5 _P1
PO
4 ——
wlefsle] 83
15 9 3 1 2 16 8
TRUTH TABLE
CONTROL INPUTS
MR PL PE TE PRESET MODE ACTION
1 1 1 1 Synchronous Inhibit Counter
1 1 1 0 Count Down
1 1 0 X Preset On Next Positive Clock Transition
1 0 X X Asynchronously Preset Asychronously
0 X X X Clear to Maximum Count
NOTE:
1 = High Level.
0 = Low Level.
X =Don't Care.

Clock connected to clock input.

Synchronous Operation: changes occur on negative-to-positive clock transitions.
Load Inputs: MSB = P7, LSB = P0.




CD74HC40103, CD74HCT40103

bsolute Maximum Ratings Thermal Information

C Supply Voltage, Vo + v v -0.5Vto 7V Thermal Resistance (Typical, Note 3) 8, (°C/W)

C Input Diode Current, Ik PDIPPACKage . .« o e v eveee e eeeeeeae e 90
ForV|<-0.5VorVi>Vec +0.5V. .ot +20mA SOICPACKAGE . « + o v e e eeeeeeieeiraeans 160

C Output Diode Current, lok Maximum Junction Temperature . .. ... ....ooeeeenne.... 150°C
ForVo<-0.5VorVo>Vec+05V.............oonent, +20mA  Maximum Storage Temperature Range .......... -65°C to 150°C
C Output Source or Sink Current per Output Pin, Ig Maximum Lead Temperature (Soldering 10s). ............ 300°C
ForVo>-05VorVo<Veo+0.5V.. ...t +25mA (SOIC - Lead Tips Only)

CVggorGround Current, lgc ..o oveveeee e +50mA

Iperating Conditions

smperature Range, T - -« covverrennennn.ns -55°C to 125°C
upply Voltage Range, Ve

HC TYPES oottt it e e 2V to 6V
HCT TYpeS « oo i e 4.5V to 5.5V
C Input or Output Voltage, V|, Vo ............... . 0Vto Ve
put Rise and Fall Time

/A 1000ns (Max)
Y 500ns (Max)
BV L e e 400ns (Max)

AUTION: Stresses above those listed in “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and operation
‘the device at these or any other conditions above those indicated in the operational sections of this specification is not implied.

OTE:
3. 6,5 is measured with the component mounted on an evaluation PC board in free air.

IC Electrical Specifications

TEST

CONDITIONS Vee 25°C -40°C TO 85°C | -55°C TO 125°C
PARAMETER  |SYMBOL| Vi(V) [lo(mA)| (V) MIN [ TYP | MAX | MIN | MAX | MIN | MAX | UNITS

iC TYPES

digh Level Input VIH - - 2 15 - - 15 - 1.5 - \%
/oltage 45 | 315 | - - 315 | - |81 | - Y,
42 - - 42 - 42 - \Y%
-ow Level Input ViL - - 2 - - 0.5 - 0.5 - 0.5 \Y
Joltage 45 - - 135 | - | 135 | - | 138 | Vv
- - 1.8 - 1.8 - 1.8 \
digh Level Output VoH VigorV,_ | -0.02 2 19 - - 1.9 - 1.9 - \Y
Joltage N B N N _
“MOS Loads 0.02 45 44 44 44 \
-0.02 6 59 - - 59 - 5.9 - \Y
digh Level Output - - - - - - - - - \Y
Voltage B _ N N N
ITL Loads 4 45 3.98 3.84 3.7 \Y
-5.2 6 548 - - 534 - 5.2 - \Y
_ow Level Output VoL |VimorVy | 0.02 2 - - 0.1 - 0.1 - 0.1 \
Voltage A N N N
~MOS Loads 0.02 45 0.1 0.1 0.1 v
0.02 6 - - 0.1 - 0.1 - 0.1 \
Low Level Output - - - - - - - - - \Y
Voltage i N N N
TTL Loads 4 45 0.26 0.33 0.4 \
5.2 6 - - 0.26 - 0.33 - 04 v
Input Leakage I Ve or - 6 - - 0.1 - +1 - +1 HA
Current GND
Quiescent Device Icc Vegor 0 6 - - 8 - 80 - 160 HA
Current GND




MOTOROLA Order this document
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TMOS FET Switching

\-Channel — Enhancement BS170
1DRAIN
|__
II , = #
GATE
®
TMOS 3SOURCE

MAXIMUM RATINGS

Rating Symbol Value Unit 2 3
Drain—Source Voltage Vbs 60 Vdc
Gate—Source Voltage C@I%E_QZZQ I?g’_szzzki 30
— Continuous Vs +20 Vde )
— Non-repetitive (tp < 50 ps) VGsSM +40 Vpk
Drain Current(t) Ip 0.5 Adc
Total Device Dissipation @ Ta = 25°C Pp 350 mwW
Operating and Storage Junction TJ: Tstg -5510+150 °C
Temperature Range

ELECTRICAL CHARACTERISTICS (Tp = 25°C unless otherwise noted)
Characteristic Symbol l Min | Typ | Max | Unit I

OFF CHARACTERISTICS

Gate Reverse Current Iess — 0.01 10 nAdc
(Vgs = 15 vdc, Vpg =0)

Drain—Source Breakdown Voitage V(BR)DSS 60 90 — Vde
(Ves =0, Ip = 100 pAdc)

ON CHARACTERISTICS(2)

Gate Threshold Voltage VGS(Th) 0.8 2.0 3.0 Vdc
(VDs = Vgs. Ip = 1.0 mAdc)
Static Drain—Source On Resistance 'DS(on) — 1.8 5.0 Q

(Vas = 10 Vdc, Ip = 200 mAdc)

Drain Cutoff Current ID(off) — — 0.5 PA
(VDs = 25 Vdc, Vgs = 0 Vdc)

Forward Transconductance dfs — 200 — ——
(VDs = 10 Vdc, Ip = 250 mAdc)

SMALL-SIGNAL CHARACTERISTICS

Input Capacitance Ciss — — 60 pF
(Vps =10 Vdc, Vas =0, f = 1.0 MHz)

SWITCHING CHARACTERISTICS

Turn—On Time ton — 4.0 10 ns
(Ip = 0.2 Adc) See Figure 1
Turn—Off Time toff — 4.0 10 ns

(Ip = 0.2 Adc) See Figure 1

1. The Power Dissipation of the package may result in a lower continuous drain current.
2. Pulse Test: Pulse Width < 300 us, Duty Cycle < 2.0%.

REV1

@ MOTOROLA

© Motorola, Inc. 1997



1S170

ULSE GENERATOR

40 pF
[f4

RESISTIVE SWITCHING
+25V
125Q TO SAMPLING SCOPE
2008 50 Q INPUT

—AAA
V="

L 500

I

5

N—vwA—4——o0=

0Q

i

1.0MQ

* Vout

50 Q ATTENUATOR ul

=3

(Vin Amplititude 10 Volts)

Figure 1. Switching Test Circuit

_/Lgo% \
0,
Vout — "——10 k

ton toff

'

OUTPUT
INVERTED
L 90%
10% 50%
Vip —3
INPUT  Vin PULSE
“— WIDTH

Figure 2. Switching Waveforms

2.0 2.0
' Vbs=VGs e Vgg =10V -
) 16 Ip=1.0mA L 18 s 8
: = 9.0V
: z e I
v = =T
d Q L
- . Z 48 7 6.0V
o8 —~—_ = v ~ —
= = //,// .
A = 50V
S 04 g o4 Zl
40V]
0
50 0 50 100 150 0 1.0 20 3.0 40
T, JUNCTION TEMPERATURE (°C) Vps, DRAIN-TO-SOURCE VOLTAGE (VOLTS)
Figure 3. VGs(th) Normalized versus Temperature Figure 4. On—Region Characteristics
2.0 100
Vgs=10V
> 16 7 9.0V 80 Vgs=0V
< / | o
= // 8.0V = \
g 1.2 i 2 60 \
2 / _ =
3 70V s |\
Z 08 £ 40 A
£ 6.0V )
2 - &) Ciss—]
B \\ |
2 04 50V 20 ]
B P 40V Coss
SN Crss
0 10 20 30 40 0 10 20 30 40 50 60
Vps, DRAIN-TO-SOURCE VOLTAGE (VOLTS) Vps, DRAIN-TO-SOURCE VOLTAGE (VOLTS)
Figure 5. Output Characteristics Figure 6. Capacitance versus
Drain—-To—Source Voltage
2 Motorola)Small-Signal Transistors, FETs and Diodes Device Data
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|
J[TL/cmos Crystal Oscillator \V{ VANLONG

J’ixed Frequency Crystal Oscillator

« Industry standard pinout

+ TTL and CMOS compatible output PO300 F
.  Tri-state output option

« Frequency up to 100 MHz

« Low power
» Hermetically sealed metal package

lfrequency Range: 1.0 MHz ~ 100.0 MHz

(poerating Temperature: 0°C ~ +50°C -A 20.8max
| -10°C ~+60°C  -B ( 1 i
-20°C ~ +70°C -C !
-40°C ~ +85°C -L | | sossto0s
° ] 15.24+0.13
#Storage Temperature: -40°C ~ +85°C
Frequency Stability: + 100 ppm
Pin1 12.1940.13 Pin7
+ 50 ppm Standard NeorE/D Ty [
\ ™
| + 25 ppm % ERF
Supply Voltage: 3.3vDC » \(ﬁ © o 7
5.0 VDC -P j/ 1
B #E outpat
Supply Current 10 ~45 mA '
Output Level:
Output High: 2.4V min (TTL), 90% Vpp min (CMOS)
Output Low: 0.4V max (TTL), 10% Vpp max (CMOS)
: NC or E/D
"!'ransition Times (1MHz ~ 256MHz) Ground
! Rise & Fall Time 5V(3.3V): 8(5) nS Output
Over 25MHz Supply
Rise & Fall Time 5V(3.3V): 6(4) nS
All dimensions are in mm
Symmetry or Duty Cycle: 45/55%
Start-Up Time: 10 mS max
Tri-State: . - TorNone Product name + Operating Temperature +
Output Active: 0.8VDD Stability(PPM) + Frequency +  Other
Output in High-impedance State: 0.16VDD Specification Code.
i.e. PO300FC25-40.0MHz
Note:

Other frequencies, stabilities, and operating temperature ranges available.
Consult VTC Support for specific requirements.

2. Not all combinations of the above, stabilities, and temperature ranges are
available. Consult VTC Support if your requirement is not standard.

3. All specifications subject to change without notice.

fPhone: +86 10 6301 4184 Fax: +86 106301 9167 Email: sales@vanlong.com Web: http://www.vanlong.com
£ 2004 by Vanlong Technology Co., Ltd. PO300F
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hilips Semiconductors

Product specification

[P

14-stage binary ripple counter with oscillator

74HC/HCT4060

|

EATURES

All active components on chip

RC or crystal oscillator configuration

Output capability: standard (except for Rr¢ and Crc)
lcc category: MSI

iENERAL DESCRIPTION

he 74HC/HCT4060 are high-speed Si-gate CMOS
evices and are pin compatible with “4060" of the “4000B”
eries. They are specified in compliance with JEDEC
tandard no. 7A.

'he 74HC/HCT4060 are 14-stage ripple-carry
ounter/dividers and oscillators with three oscillator

WICK REFERENCE DATA
IND=0V; Tamp=25°C; t,=t=6ns

terminals (RS, Ry¢ and Crc), ten buffered outputs (Qz to
Qg and Q44 to Q13) and an overriding asynchronous
master reset (MR).

The oscillator configuration allows design of either RC or
crystal oscillator circuits. The oscillator may be replaced by
an external clock signal at input RS. In this case keep the
other oscillator pins (Rtc and Ctg) floating.

The counter advances on the negative-going transition of
RS. A HIGH level on MR resets the counter (Q3 to Qg and
Q1110 Qq3 = LOW), independent of other input conditions.

In the HCT version, the MR input is TTL compatible, but
the RS input has CMOS input switching levels and can be
driven by a TTL output by using a pull-up resistor to Vgc.

TYPICAL
SYMBOL | PARAMETER CONDITIONS UNIT
HC HCT
trru truy | propagation delay CL=15pF;Vec=5V
RS to Q3 31 31 ns
Qp, to Qp+1 6 6 ns
tpHL MR to Q, 17 18 ns
fmax maximum clock frequency 87 88 MHz
C input capacitance 3.5 3.5 pF
Cep power dissipation capacitance per package notes 1,2 and 3 40 40 pF
lotes

Cpp is used to determine the dynamic power dissipation (Pp in pW):

Pp = Cpp x Ve x fi+X (CL x Vg2 xf,) where:
f; = input frequency in MHz
f, = output frequency in MHz
Y. (CL x V2 x f,) = sum of outputs
C_ = output load capacitance in pF
Ve = supply voltage in V

For HC the condition is V| = GND to V¢
For HCT the condition is V| = GND to Ve - 1.5V

'~

—~

DRDERING INFORMATION

See “74HC/HCT/HCU/HCMOS Logic Package Information”.

Jdecember 1990

For formula on dynamic power dissipation see next pages.



*hilips Semiconductors

Product specification

14-stage binary ripple counter with oscillator 74HC/HCT4060
’IN DESCRIPTION
PIN NO. SYMBOL NAME AND FUNCTION
1,2,3 Q11 t0 Qq3 counter outputs
7,5,4,6,14,13,15 Q3 t0 Qg counter outputs
8 GND ground (0V)
9 Ctc external capacitor connection
10 Rte external resistor connection
11 RS clock input/oscillator pin
12 MR master reset
16 Vee positive supply voltage
Q4 E U E Vee n}-:’c-!.: CTR14 r 3 |7 CTR14 3 L 7
ay2[7] 5] ag RS Q7 2 _xfcx 16 = S
2133 4 a :; cp G4p—s - A + — —=
“E :—_Ell ! MR o sf—¢ 1;—*— RCX —-1—:- RENN N s .-
oga 13] Qg ‘ agl—a ! ol 12 * | 14
= 4080 Ilwn P tﬂ_o - —tmn or o
of— 15
ag[s] 11] RS ::::: al—t :__1_
2
oy {7} 0] Rre 0y b—1 Lﬂ::— _:2;-
ano 8] 5] cre Q2 p—2 2
— Q43 3 7293322.1 7298923
7292321
Fig.1 Pin configuration. Fig.2 Logic symbol. Fig.3 IEC logic symbol.

December 1990



hilips Semiconductors Product specification

14-stage binary ripple counter with oscillator 74HC/HCT4060

'YNAMIC POWER DISSIPATION FOR 74HC

SARAMETER Vcc (V) | TYPICAL FORMULA FOR Pp (W) (note 1)

otal dynamic power 2.0 Cep X fose X Vo2 + 2 (CL x Vo2 X o) + 2Cix Vo2 X fose + 60 X Ve
lissipation when using the 45 | Cpp X fosex Vec?+ X (CLx Vo2 x fo) + 2Cix Vee? X fosc + 1 750 x Ve
sn-chip oscillator (Pp) 6.0 | Cpp XFoseX Vo2 + X (CL x Vo2 X fp) + 2Ci X V2 X fosc + 3 800 X Ve
lote

GND=0V; Tamp=25°C

'YNAMIC POWER DISSIPATION FOR 74HCT

PARAMETER Vce (V) | TYPICAL FORMULA FOR Pp (LW) (note 1)

‘otal dynamic power

dissipation when using the 4.5 Cpp X fose X Vo2 + X (CL X Vec? X fo) + 2Cix Vee? X fosc + 1 750 X Ve
on-chip oscillator (Pp)

lotes

GND =0V, Tamp=25°C

Where: f, = output frequency in MHz
fosc = Oscillator frequency in MHz
Y. (CL X V2 x f,) = sum of outputs
CL = output load capacitance in pF
C: =timing capacitance in pF
Ve = supply voltage in V

J10 ls
Rtc Cre
11 |rs
cp 14—STAGE BINARY COUNTER
e
12 [MR
Q3 {Q4 |G5 |Gg |07 [Qg Qg ]Q44[042{043

7293303 7 5 4 ] 14 13 |15 |? 2 3

Fig.4 Functional diagram.

APPLICATIONS

v Control counters

v Timers

v Frequency dividers
v Time-delay circuits

Jecember 1990 4



>hilips Semiconductors Product specification

14-stage binary ripple counter with oscillator 74HC/HCT4060
gl W sl

A Y ¥ Y

MA 7293324 Q5 Qg Q4qq Q43

Fig.5 Logic diagram.

64 128 256 512 1024 2048 40896 8192 16.384
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VARSI R By B S W N iy My Sy By S
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% e 1T
O o B Iy S W MG I Ay By
S — 11T 11T
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o ————— e — 11
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Qo —— e e — N

7Z22244

Fig.6 Timing diagram.
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wumber : EN1506D ]

Monolithic Linear IC

LA1260
s@MY 0 FM/AM Tuner System

for Radio-Casette Recorders, Music Centers

unctions Package Dimensions
"M : IF amplifier, quadrature detector, AF preamplifier, ... v

tuning indicator drive output.
AM : RF amplifier, MIX, OSC (with ALC), IF amplifier,

3006B-DIP16

Detector, AGC, tuning indicator drive. [LA1260]
11—61 imSnlainlsln %—7{
Features 8 I
o} 1O [ -
» Minimum number of external parts required (No AM oo mpmpugEys y
detection coil required). y 19.2 51
» High S/N :FM 81dB ] E
AM 53dB -
» Low-level AM oscillator with ALC : Pin 16 OSC output -
MW 130mV iy Pl SANYO : DIP16
SW 70 mV to 90 mV
(7TMHz) (24MHz)
» Less AM whistle interference : Whistle 1% at input 100dB/m.
» On-chip LED tuning indicator driver.
» On-chip FM/AM selector.
» Independent FM/AM output pins : Possible to set FM/AM frequency characteristic independently.
Specifications
Maximum Ratings at Ta=25°C, See specified Test Circuit.
Parameter Symbol Conditions Ratings Unit
Maximum supply voltage Vcc max | Pins 6, 12 9 V
Maximum current drain lcc max Pins 6+7+12 50 mA
Flow-in current I7 Pin7 20 mA
Flow-out current l45 Pin 15 01 mA
Allowable power dissipation Pd max Ta<70°C 450 mw
Operating temperature Topr —20to +70 °C
Storage temperature Tstg —40to +125 °C
Operating Conditions at Ta=25°C
Parameter Symbol Conditions Ratings Unit
Recommended operating voltage| Vcc 4.5 \Y
Operating voltage range Ve op 3.0t0 8.0 \%

SANYO Electric Co.,Ltd. Semiconductor Bussiness Headquarters

TOKYO OFFICE Tokyo Bldg., 1-10, 1 Chome, Ueno, Taito-ku, TOKYO, 110 JAPAN
N2897HA (KT)/33194H0O/0067K1/8225MW/4045K1/8084KI, TS No.1506-1/14




LA1260

Operating Characteristics at Ta=25°C, Vcc=4.5V, See specified Test Circuit

Parameter Symbol Conditions Ratings Unit
min | typ ‘ max
[AM Characteristics : f=1MHZ]
Quiescent current lcco AM VIN=No input 7.5 10.5 | mA
Detection output Vo1 V|N=23dBy, 400Hz-30% mod. =33 -28 —23 | dBm
17.3 31 55| mv
S/N ratio S/N1 V|N=23dBy, 400Hz-30% mod. 18.0 | 215 dB
Detection output Vo2 ViN=60dBy, 400Hz-30% mod. -19.0 |-16.0 |-13.0 | dBm
87 122 174 | mV
S/N ratio S/N2 V|N=60dBy, 400Hz-30% mod. 48 53 dB
Total harmonic distortion THD1 V|N=60dBy, 400Hz-30% mod. 0.45 1.3 %
THD2 V|N=100dBy, 400Hz-30% mod. 1.5 3.0 %
LED lighting voltage VLEDAM Ic=1mA 22 30 38 | dBm
Oscillation output (24MHz) Vosc24am 60 86 120 | mv
[FM Characteristics : f=10.7MHz]
Quiescent current lccoFM VIiN=No input 8.5 120 | mA
—3dB sensitivity VINIim —-3dB down, 400Hz-100% mod. 35 42 | dBp
Demodulation output Vo3 ViN=80dBu, 400Hz-100% mod. -125 | -95 | -6.5 | dBm
183 260 367 | mVv
S/N ratio S/N3 V|N=80dBu, 400Hz-100% mod. 77 81 dB
S/N4 VIN=80dByu, 400Hz-30% mod. 71 dB
Total harmonic distortion THD3 V|N=80dBu, 400Hz-100% mod. 0.55 1.2 %
THD4 V|N=80dBy, 400Hz-30% mod. 0.05 %
LED lighting voltage VLEDEM ILl=1mA 39 49 | dBy
AM rejection ratio AMR ViN=80dBy, 400Hz-100% FM mod. 60 dB
1kHz-30% AM mod.
Equivalent Circuit Block Diagram
A%UMI'IX MIANtF F,T‘NlF BY';TSS lem\SS FM QD. vDD
2 o Il____ ‘g_ IJ 5 6
FM IF -1 @D 5 FM our
AMRFINE RF MIX AM IF DET 5 AM ouT
AM BYPASSBI—r ! i
osc REG AGC  —| TU DRIVE
16: 15 4 I i1 7
AM 0SC VREF GND AGC LED

No.1506-2/14



LA1260

Test Circuit
Vgc VLED

T

r-=-- -

Fly— —S’—G-l 300 0.047« 0.0474 ! i |
! LA__I___'. £k
) . 0.047¢ " i
NS DC 6.8k 0.0154 | FM output
! i 5 6] [ 5 L
L |

PR [—

LA1260

10] 19
[918Bottom AM o%tpu(
—0.0152
Unit (resistance : Q, capacitance : F)
T1 Mitsumi YT30194 (56pF tuning)
T2 Mitsumi KW30011
—_— | T3 Mitsumi YT30105

T4 Mitsumi YT30112

Proper Cares in Using the IC
External parts placement and pattern
+ The AM local oscillation parts, AM local oscillation coil, and antenna circuit parts such as bar antenna must be
separated from each other as far as possible to prevent Qs from worsening.
» Pin 16 (AM oscillation injection pin) and pin 14 (RF input pin) must be separated from each other on the pattern as
shown in Figure. A below. Care should be taken not to make unwanted coupling by parallel wiring as shown in
Figure B to prevent Qs from worsening.

iy,
7,
7
im

Figure A Good example Figure B Bad example

FM quadrature detection coil

« The values recommended for the detection coil are shown below. (See Figure 1.)
Tuning capacitance : 56pF
Damping resistance : 6.8k

« Values other than recommended provide the LED drive characteristic as shown below.

Value increased Value decreased
Tuning capacitance » Lighting is delayed. » Lighting is advanced.
« No lighting may occur at low | » Mislighting may occur in the
temperature. absence of signal.
Damping resistance » Lighting is advanced. » Lighting is delayed.
» Mislighting may occur in the » No lighting may occur at low
absence of signal. temperature.

If the product of tuning capacitance and damping resistance is equal to that of values recommended above (e. g.
tuning capacitance=82pF, damping resistance=4.7k(2), other characteristics (demodulation output, S/N, THD, etc.)
than the LED drive characteristic remain almost unaffected.

» For applications where a double tuning coil is used, refer to "Applications where a double coil is used" on page 13.

No.1506-3/14



Ordering number:ENN505G J

Monolithic Linear IC

LA3361

PLL FM Multiplex Stereo Demodulator

Overview
The LA3361, PLL FM multiplex stereo demodulator, is
designed for low supply voltage-use appliance such as por-

Package Dimensions
unit:mm

3006B-DIP16

table radio or car stereo.

[LA3210]
16
Features e
« Wide supply voltage range down to low supply voltage : D ¥z
3V min. O K’{l
» Operation of forced monaural (IF muting) or VCO stop- To OO 0O oo i
ping by only one pin. !
Depending on supply voltage : 182
0.7V<V9<2.1V : forced monaural (IF muting) j E’
V9>2.1V : VCO stopping ey
* Good ripple rejection. ‘ | <
» High level of lamp turning-on sensitivity : 7TmV. y ’
« With separation control pin. an | 25 0 12
* High gain. SANYO : DIP16
» Less current consumption : 8.5mA typical.
Specifications
Absolute Maximum Ratings at Ta=25°C
Parameter Symbol Conditions Ratings Unit
Maximum Supply Voltage Ve max Pin 67 16 v
Pin 1-7 16 v
Lamp Driving Current IL 40| mA
Allowable Power Dissipation Pd max |Ta<50°C 4007 mw
Operating Temperature Topr —20 to +70 °C
Storage Temperature Tstg —40 to +125 ‘C
Recommended Operating Conditions at Ta = 25°C
Parameter Symbol Conditions Ratings Unit
Recommended Supply Voltage Vee 6 v
Input Signal Voltage Vi 100 t0 200} mV

B Any and all SANYO products described or contained herein do not have specifications that can handle
applications that require extremely high levels of reliability, such as life-support systems, aircraft’s
control systems, or other applications whose failure can be reasonably expected to result in serious
physical and/or material damage. Consult with your SANYO representative nearest you before using
any SANYO products described or contained herein in such applications.

B SANYO assumes no responsibility for equipment failures that result from using products at values that
exceed, even momentarily, rated values (such as maximum ratings, operating condition ranges,or other
parameters) listed in products specifications of any and all SANYO products described or contained
herein.

SANYO Electric Co.,Ltd. Semiconductor Company
TOKYO OFFICE Tokyo Bldg., 1-10, 1 Chome, Ueno, Taito-ku, TOKYO, 110-8534 JAPAN

12800TH (KT)/33194H0O/0077K1/8225MW/8044K1/8260K1, TS No.505-1/8



LA3361

Operating Characteristics at Ta = 25°C, V=6V, Rp =3.3kQ, input=100mV, L+R=90%, pilot=10%, f=1kHz

. Ratings
Parameter Symbol Conditions - Unit
min typ max
Quiescent Current lcco 8.5 12.0| mA
Input Resistance fi 15 20 kQ
Channe! Separation 35 45 dB
Total Harmonic Distortion THD stereo, sub 0.2 0.7 %
Output Voltage Vo V=100mV 66 85 115| mVv
Channel Baiance 0.5 15| dB
Lamp Turn-on Level \ L+R=90%, pilot=10% 65 mV
Hysteresis hy 35 6.0 dB
Capture Range CR +2.5 %
Allowable Input Level Vi THD=2% 450 mvV
Pdmax - Ta

~ 2500

g £

2 ' 400

£

-

A 200

¥l

2

g 100

Q

b 0

ﬁ -20 0 20 40 60 80

g ambient Temperature,Ta - °C

]

-

<

Equivalent Circuit Block Diagram and Peripheral Circuit

0.47 4F ---Input

{of 10kVR 6.8k) VA -mmmee Input
5kVR 9.1k 047y
O19uHz
check 1
”l; HvooOp'X thee y
OpF:pol t
 100p Igfi)h)‘r\es e ] 5 (% 1 z_m_|o
capacitor L
ase
vCO gompa- iy?c'
[ ratcir el
L| [Fri PRy )
= 2
o.oa7}ﬂ V2
[ lamp
trigger
" [0
Regulator] |
7 2 |3 Jle 7
= w2
15209 4ty a %
(5 T
vee MPX IN L vce

level is below 250mv.
level is over 250mV.

9

stereo{auto) : V9 < 0.7 or opened.

forced mono: 0.7<V9<2.1V.

VCO stop:2.1V V9.

Unit (resistance: Q, capacitance: F)

No.505-2/8




LA3361

Sample Application Circuit

Unit (resistance: Q, capacitance: F)

ch=6V

Ta=25°C

£=1kHz

input

signal level =200mV
pilot=10%

L+R=45% }

L—R=45%

5k yR 9.1 0.47u 1
4Ty
4 l—4 y stereo (auto) :

1
% 1000p cmCIai' V3 <0.7 or opened.
7 19 * :
-|: 1 th b ’J_| Iﬂ( ¢ forced mono

0.7<V9< 2.1V,
VCO stop: 2.1 V3.
0'01‘7“-l_ LA3361
FA= = o ; ]
O_.._—
o~ J— vee K°’;’; i&au ;;:to.ms
N O Hs +H
47 620p = %"7"'“ BL-13 2.2x
[ 3.3kX2 [orin & 23w =001
- % r

Using LC Filter (Cu-foiled area, 50x82mm?)

No.505-3/8



SIEMENS

Silizium-PIN-Fotodiode mit Tageslichtsperrfiiter

SFH 225 FA

Silicon PIN Photodiode with Daylight Filter

35.5 -
33.5
[ToNTe]
~<
€ g, * ‘O Ol‘ .
- —— 51
aal mt"
- Sle
18 7.2
1.2 ~ 88
Cathode )
N ———J ) Photosensitive
- O
} Surface + area
not flat GE006422
Approx. weight 0.25 ¢

feo06422

MalRe in mm, wenn nicht anders angegeben/Dimensions in mm, unless otherwise specified.

Wesentliche Merkmale

@ Speziell geeignet flir Anwendungen bei
880 nm

@ Kurze Schaltzeit (typ. 20 ns)

® 5 mm-Plastikbauform im LED-Geh&use

® Auch gegurtet lieferbar

Anwendungen

® IR-Fernsteuerung von Fernseh- und
Rundfunkgeraten, Videorecordern,
Lichtdimmern und Gerétefernsteuerungen

@ Lichtschranken fur Gleich- und
Wechsellichtbetrieb

Typ (*vorher) Bestellnummer
Type (*formerly) | Ordering Code

SFH 225 FA Q62702-P1051
(*SEH 225)

Semiconductor Group

Features

@ Especially suitable for applications of
880 nm

® Short-switching time (typ. 20 ns)

® 5 mm LED plastic package

@ Also available on tape

Applications

® |R-remote control of hi-fi and TV sets, video
tape recorders, dimmers, remote control of
various equipment

@ Photointerrupters

1998-04-20



SIEMENS

SFH 225 FA

Grenzwerte
Maximum Ratings

Bezeichnung Symbol Wert Einheit
Description Symbol Value Unit
Betriebs- und Lagertemperatur Tops Tag —-40...+80 °C
Operating and storage temperature range

Lottemperatur (Lotstelle 2 mm vom Ty 230 °C
Gehause entfernt bei Lotzeit ¢ < 3 s)

Soldering temperature in 2 mm distance

from case bottom (< 3 s)

Sperrspannung Vi 20 V
Reverse voltage

Verlustleistung, T, = 25 °C P, 150 mW
Total power dissipation

Kennwerte (T, = 25 °C, A = 870 nm)

Characteristics

Bezeichnung Symbol Wert Einheit
Description Symbol Value Unit
Fotoempfindiichkeit S 34 (= 25) HA
Spectral sensitivity

Va=bV,E, =1 mW/cm?

Wellenlange der max. Fotoempfindlichkeit As max 900 nm
Wavelength of max. sensitivity

Spektraler Bereich der Fotoempfindlichkeit A 740 ... 1120 nm
S=10% von S,

Spectral range of sensitivity

S =10 % of Smax

Bestrahlungsempfindliche Flache A 4.84 mm?
Radiant sensitive area

Abmessung der bestrahlungsempfindlichen LxB 2.20x2.20 mm X mm
Fléche

Dimensions of radiant sensitive area LxW

Abstand Chipoberflache zu Gehauseober- H 0.6..0.8 mm
flache

Distance chip front to case surface

Halbwinkel o) + 60 Grad
Half angle deg.
Semiconductor Group 2 1998-04-20



TOSHIBA TA7358P

TOSHIBA BIPOLAR LINEAR INTEGRATED CIRCUIT SILICON MONOLITHIC

TA7358P

FM FRONT-END

The TA7358P is designed for a FM front-end application,
which is suitable to a portable radio or a radio cassette.
Comparing with conventional types, supply voltage
dependence, overload characteristics and spurious
radiation characteristics are improved.

FEATURES

Wide supply voltage range : V¢cc=1.6~6.0V

Excellent supply voltage dependence of local oscillator

SIP9-P-2.54A
: Oscillation stop Vcc=0.9V (Typ.)

Weight : 0.92g (Typ.)

e Improved inter-modulation characteristics by double
balanced type mixer circuit.

® Low spurious radiation.

Build-In clampping diode for the local oscillator output.

' O Vee
g TO {F AMP
RF-OUT 1 MIX-IN MIX-OUT 3 Vee
3 6

oS

a4
S BUFFER AMP
N T > LOCAL 0sC

BLOCK DIAGRAM

(®
osc
O D— rr Avp | MIX &)
RF-IN 0sc
MONI
D e

2 5
I RF
BY-PASS

961001EBA2

@ TOSHIBA is continually working to improve the quality and the reliability of its products. Nevertheless, semiconductor devices in general can
malfunction or fail due to their inherent electrical sensitivity and vulnerability to physical stress. It is the responsibility of the buyer, when utilizing
TOSHIBA products, to observe standards of safety, and to avoid situations in which a malfunction or failure of a TOSHIBA product could cause loss
of human life, bodily injury or damage to property. In developing your designs, please ensure that TOSHIBA products are used within specified
operating ranges as set forth in the most recent products specifications. Also, please keep in mind the precautions and conditions set forth in the
TOSHIBA Semiconductor Reliability Handbook.

@ The products described in this document are subject to foreign exchange and foreign trade control laws.

@ The information contained herein is presented only as a guide for the applications of our products. No responsibility is assumed by TOSHIBA
CORPORATION for any infringements of intellectual property or other rights of the third parties which may result from its use. No license is granted
bf!\ implication or othérwise under any intellectual property or other rights of TOSHIBA CORPORATION or others.

@ The information contained herein is subject to change without notice.

1997-07-07 ©1/8



TOSHIBA

TA7358P

EXPLANATION OF TERMINALS (Terminal voltage is DC voltage at Ta=25°C, Vcc =5V, and no signal)

PIN No. SYMBOL INTERNAL TERMINA(IV)VOLTAGE
1 FM-RF IN (aa 0.8
A {B|A$|
2 BY PASS O—1, 15
3 FM-RF OUT oo & S 50
® ® vee

4 MIX IN 1.5

5 GND — 0

6 MIX OUT cf. pin@® 5.0
vee @O

7 0OSC MONITOR s 43

8 0sC ® 5.0
GND @——L—

9 Vee — 5.0

1997-07-07..°2/8



C" > SGS-THOMSON
Y/ iCROELECTRONICS TDA2822M

DUAL LOW-VOLTAGE POWER AMPLIFIER

SUPPLY VOLTAGE DOWN TO 1.8V
LOW CROSSOVER DISTORSION

LOW QUIESCENT CURRENT

BRIDGE OR STEREO CONFIGURATION

MINIDIP

ORDERING NUMBER : TDA2822M

DESCRIPTION

The TDA2822M is a monolithic integrated circuit in
8 lead Minidip package. It is intended for use as
dual audio power amplifier in portable cassette
players and radios.

PIN CONNECTION (Top view)

\J
QUTPUT{1} 1 8 JINPUT-{1}
SUPPLY VOLTAGE ]2 T JINPUT.(1)
QUTPUT{2} 3 6 JIINPUY-{2)
GROUND [ 5 [ INPUT-(2)
S-s3

March, 1995 111




TDA2822M
SCHEMATIC DIAGRAM
A
20 y + ¥ g * '
[ ! 03 ]| ! | ¥us ]
Qs i Q2
ﬁ—‘ @ @---—- ~------4 IREE }---- @ : 7
\%J \G ! ( .)Onl Qz.’:/
l/ k lo ™
o CONTROL !l o8
4 T , B
: wg "
i é Rl — HS é
’ “ ; ; : . Q120
B P | ke e . ¥ A o,
¥ - LL
Yoz Az l : [jn: -l RA | ¥ on
Qs s
Q2 Q24
’,1———-’)'_4Q. J ore, ~ ~|<
A
OBJ Q12 [+] k| QI
——K" >| 4
' ¥os ’ L 4 -3 v D?
GND
¢ ( ¢ * S_REIZh
;’- INPUT (i)v '-sf INPUT (s)-
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Vs Supply Voltage 15 A2
lo Peak Output Current 1 A
Ptot Total Power Dissipation at Tamb = 50 °C 1 W
at Tcase =50°C 1.4 w
Tstg: Tj Storage and Junction Temperature —40,+150 °C
THERMAL DATA
Symbol Parameter Value Unit
Rihjamb | Thermal Resistance Junction-ambient Max. 100 °C/W
Rih j-case Thermal Resistance Junction-pin (4) Max. 70 °C/W
21 SGS-THOMSON

o7
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TDA2822M

ELECTRICAL CHARACTERISTICS (Vs =6V, Tamb = 25°C, unless otherwise specified)

LSymboI | Parameter | Test Conditions I Min. | Typ. I Max. l Unit |
STEREO (test circuit of Figure 1)
Vs Supply Voltage 1.8 15 \%
Vo Quiescent Output Voltage 27 \%
Vs =3V 1.2 \%
la Quiescent Drain Current 6 9 mA
Ib Input Bias Current 100 nA
Po Output Power (each channel) mwW
(f = 1kHz, d = 10%) RL=32Q Vs=9V 300
Vs =6V 90 120
Vg =45V 60
Vg =3V 15 20
Vs =2V 5
R.=16Q Vs=6V 170 220
RL=8Q Vs =9V 1000
Vs =6V 300 380
RL=4Q Vs =6V 450 650
Vs = 4.5V 320
Vs =3V 110
d Distortion (f = 1kHz) RL=32Q Po=40mwW 0.2 %
RL=16Q Po=75mW 0.2 %
RL=8Q Po = 150mW 0.2 %
Gy Closed Loop Voltage Gain f=1kHz 36 39 41 dB
AGy Channel Balance +1 dB
Ri Input Resistance f=1kHz 100 kQ
eN Total Input Noise Rs = 10k&2 B = Curve A 2 pnv
B = 22Hz to 22kHz 25 uv
SVR Supply Voltage Rejection f=100Hz, C1 = C2 = 100uF 24 30 dB
Cs Channel Separation f=1kHz 50 dB
BRIDGE (test circuit of Figure 2)
Vs Supply Voltage 1.8 15 \'
la Quiescent Drain Current Rp = e 6 9 mA
Vos Output Offset Voltage RL=8Q +50 | mV
(between the outputs)
Ip Input Bias Current 100 nA
Po Output Power (f= 1kHz, d= 10%) mwW
RL=32Q Vs=9V 1000
Vs =6V 320 400
Vs =4.5V 200
Vs =3V 50 65
Vs =2V 8
RL=16Q Vs=9V 2000
Vg =6V 800
Vg =3V 120
RL = 8Q Vs =6V 900 | 1350
Vs = 4.5V 700
Vs =3V 220
RL=4Q Vs =45V 1000
Vg =3V 200 350
. Vs =2V 80
d Distortion Po=0.5W, R =8Q, f=1kHz 0.2 %
Gy Closed Loop Voltage Gain f=1kHz 39 dB
Ri Input Resistance f=1kHz 100 kQ
en Total Input Noise Rs =10kQ B=Curve A 2.5 pv
B = 22Hz to 22kHz 3 Y
SVR | Supply Voltage Rejection f=100Hz 40 dB
B Power Bandwidth (—3dB) Ry = 8Q, Py = 1W 120 kHz
3/11
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TDA2822M

Figure 1 : Test Circuit (Stereo)

+Vg

10uFgrC3
sy,

?

INO—»
wr

1060 8

ok

100uF

INO-
(R)
R2
10K0 _L

5

|oo:iI

5 612741

L

Figure 2 : Test Circuit (Bridge)
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Figure 3 :
of the Circuit of Figure 1

P.C. Board and Components Layout

Figure 4 :

P.C. Board and Components Layout
of the Circuit of Figure 2
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.ow Power JFET Input
Jperational Amplifiers

These JFET input operational ampiifiers are designed for low power
pplications. They feature high input impedance, low input bias current and
w input offset current. Advanced design techniques allow for higher slew
ites, gain bandwidth products and output swing.

The commercial and vehicular devices are available in Plastic dual in-line
nd SOIC packages.

Low Supply Current: 200 pA/Amplifier
Low Input Bias Current: 5.0 pA
© High Gain Bandwidth: 2.0 MHz
' High Slew Rate: 6.0 V/us
High Input Impedance: 1012 Q
Large Output Voltage Swing: 14 V
Output Short Circuit Protection

Representative Schematic Diagram
(Each Ampilifier)
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ORDERING INFORMATION
Op Amp Operating
Function Device Temperature Range Package

TL062CD, ACD - ] SO-8
TLOB2CP, ACP Ta =0° 10 +70°C Plastic DIP

Dual TLO62VD Ta = -40° to +85°C SO-8

TLO62VP Plastic DIP
TLO64CD, ACD - ) SO—14
TLOBACN, ACN Ta=0°10+70°C Plastic DIP

Quad | TLOB4VD o : SO—14
TLOG4VN Ta = -40° 1o +85°C Plastic DIP

Order this document by TL062/D

TLO62
TLO64

LOW POWER JFET INPUT
OPERATIONAL AMPLIFIERS

SEMICONDUCTOR
TECHNICAL DATA

1

BF W DUAL 8%

P SUFFIX D SUFFIX
PLASTIC PACKAGE PLASTIC PACKAGE
CASE 626 CASE 751

(SO-8)

PIN CONNECTIONS

(Top View)

QUAD
f &

14 14
1 1
N SUFFIX D SUFFIX
PLASTIC PACKAGE PLASTIC PACKAGE

CASE 646 CASE 751A

(SO-14)

PIN CONNECTIONS

/

Output 1 [T} [14] Output 4
2 13
lnputs1{EtD1_| ‘-4<]i:‘} Inputs 4
K 2

Vee [ "1 VEE
Elpz 3440
Inputsz{ } Inputs 3
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Output 2[7] 8] Output3
(Top View)
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