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ABSTRACT

This -project is concerned FM Stereo Multiplex Transmitter .
In project describe about design FM Streo Multiplex Transmitter. Main
désign of project is stereo encoder ( Digital Stereo Generator ).
These techniques improve the high frequency separation between left
and right signals , reduce the harmonic content ,» and improve the
godulation linearlity . Which FM transmitter use PLL for oscillate
pilot tone 19 KHz , 38 KHz in L-R signals and the exitor generates

carrier 107.5 MHz , R.F. amplifiers use class C amplifiers has

been show in project.
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1. H#agaeian  (Composite signal) u¥a  HmyretdeeuuuTuTu iu
Ny 4! 4
Ao FM ﬂ11ua1nag1uﬂvon11unnw q f29UTENIMATIND 0-15 KHz  n1Tas
Y 4 4 o o w 4
Fuanieantiite1iiaTaedy FY srmmandmatoiuiletd | (euuaauiluing 18
11 L+R
' -
9. Hugiwdniae  (Sub signal) wia  FygGHARNY Liiudgrant 118
4 -~ " ‘u u‘l
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2.1 (L+R)+(L-R) = 2L (Hogmaimuda

2.2 (L+R)-(L-R) 2R (5mw1m51un11)
dpynlutsuy AN sRdgmatun s Fagn 1w1wsﬁmq1mﬁvuuaasﬁacd¢1uzﬂuuu
4 4, ¢ .
FM  asfinTsun AM minualdazildy  wuy AM DOUBLE SIDE BAND SUPPRESSED
3 [ 7] 4 t 4 L]
CARRIER (AM DSBSC) TY3tRARIINNUINESHARRIN A2IUAWANEHDD (SUB CARRIER)
1 Jg ’ ‘Q 1] 4 1]
Lnfy 38 KHz aramanaslitdtuniunTde tuawawwmwawunawunasag1uﬂ1c 23
- 53 Kz ¢ 3B415 KHz , 38-15 KHz )
#. = . R | v 4 4
3. wygmsin (Pilot signal) nﬁnuwnﬂvuqu1ulﬂ1aq1uuaslﬂvaeﬁe
. (vl v . Ju 1 ~
NIIMATING n11u§ﬁmq1m Pilot signal 19 KHz itaTdTuse’lusd181I0Ty
- o e v . b
g udiaaTTaanLlwana awtﬁuaaeﬁﬁqm1m pilot u1td28luntinanTig
4 4 4 a
4. Hoyyoweaddie (SCA signal) tﬁuﬁmmwmnﬂ1ﬁatn1aqdqnaqdnwﬁvnq
€ wa Y o .S H -
FM Tanladsaanannadldwianntniisanan1geaeT1an171unA Tﬂuﬂn11naﬁga13
4 v .
twanEn gyl sy S SCA 1sa§1uﬁ10 80-70 KHz 1Al Center
|4 ) ) ] X
Freq. 88n 67 KHz ﬂuvd1ca§13u1wq +7 KHz,-T KHz
Feuy FM MONO ©3539a71 aaqasaévsuiwe 75 XKHz Deviation 100 %

F¥uu FM STEREO MULTIPLEX d%oa§1su51q 67.5 KHz Deviation 90 %

fvuy FM STEREO MULTIPLEX & SCA ﬁ%ea§1sniwe 60 KHz Deviation 80 %

DEVIATION (%) DEVIATION (X)
AN AN
70 78
67.5
68 60
N
58 1]
40 40
L+R L-R i L-R L+R L-R ; L-R
30 X kL]
[ - 1
28 S : 28 S :
[ S o
18 : 18 ! sca
I | | I
2] I 1 S (KH2) .8 l 1 3 ( KHZ)
9 16 19 23 38 83 [4 ] 1619 23 k] B3 606 €67 74 4

4 a JQQ y
3Un 3.6 udavALUARTUNAILATUNEY FM STEREO MULTIPLEX
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uni 4
Digital Stereo Generator

#a  Digital Stereo Generator ivlﬂuqﬂgd¥1¢§mQWu FM Stereo
Multiplex F93zU7enausan ¥y LR , L-R (AMDSBSC) uas Pilot

Hgnnm LR tA3naamindggae L uae R u11780% (Summing)

doyy L-R 1311nnw1d1§qw1m L uag R uﬁdwuqa Analog Switch Tauﬁ
1§5mwﬁm Pulse (Square wave) 38 KHz HARIVAYN Analog Switch l#ﬂ?#?u
n158I19HGy 0w L-R

dye Pilot 19 KHz 131ﬂnqﬁ Oscillator 19 XKHz Sine wave

4.1 MARNITNINU ¥a Digital Stereo Gemerator
. JA
- Oscillator 456 KHz nmiInwam Square wave 456 KHz
e ﬂ d., w 4d | ﬂ
- Divider  3zidurdITINANINMIT A2un 456 KHz  tUu 19 KHz ,
o ] ﬂ dv A a
38 KHz ,114 KHz 1713¢19R2700 19 KHz ttuaa1una1easluntisaningia
«d {
Pilot 19 KHz (Sine wave) RIMA7I7uR 38 KHz ﬂe1§1un11ﬂ1uqunw1iud3nﬁ
naaqn Analog Switch
< d v
- fa Phase Detector , LPF uar VCO 3w L2937 PLL neT19®ae 0
Pilot 19 KHz (sine wave)
. . <4 @, Jd
- Preemphasis uae Drlveastﬁuqansn1snuﬁmm1mn1¢n11un§cnaqﬁmwwm
L uav R
. {],4’0
- Analog Switch thindg@Tefga L-R .
. . v < ) . v v e
- Summer NIMUINTINAMYIN L+R , L-R uar Pilot 19 KHz i1miananu
. lIJ
- LPF uf® Buffer namuan Filter g FM Stereo Muitiplex uae

. 44 . d .
FunTeudnasiygonsae Buffer twanazi1uldemtuninaugray
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4.2 1937 Oscillator 456 KHz
3. DJ o [ Y J
geamifimiiantin  PLL Tesdfiama1 N inafiy 57 Feidisucaianieas

Synthesizer

Ref Freq. _____J { vco orsp
8 KHz PO LPF 456 KHz 456 KHz

8 KHz

A)

4
zﬂn 4.2 wda9 Block Diagram Oscillator 456 KHz

v dv a - '
- NITAT19ADUN819BY B KHz 11 Crystal 10.24 MHz waaa21un
. 4% v v v [ .

10.24 MHz #1A2700un1TR28 128 Tasly IC 4080 3zlapliuntniny B0 KHz
v ) -4 d4d_u v a
n1ieg 10 Tasld IC 4017 [MABAIIND 8 KHz tﬁunkunn?ﬂ?un11m1qaq

o4 v (Y] {

- 2939 Oscillator nn1uqua18 Crystal ﬁ1uw1nd11¢awnqﬂn1m

Y o %

Active tfu Transister , FET , MOS-FET Tus1uu1%1937 Oscillator 19

471937 IC fle CMOS

D N 14
Vo counten

Rf 4
EM<{Rf<1BOM

Rs=(EX-18X) Rs(Xtal)
sCt = CL(Xtal)

4 4
UM 4.3 uAvI937 Oscillator nnuuqu51a Crystal

Cs

“k*lj-
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11n1¢a154zuasﬁ1u11nﬁ1ewu1ﬁaéwcgnﬁaeﬁwn1wudw Loading Capacitor
(C.) B9 Crystal éqﬁwnuaTauguﬁnﬂ1nﬁgn11uﬁéﬁni1 8 MHz 3ziiatitiu
32 pF , 20 pF dw¥uR11unde 6-15 MHz uasa11u3gcniw 15 MHz AdduN"T
C,_ = (C _*¥C__)/(C_+C__ )+C_+C_+(C ¥C,)/(C 4C,)

L

C.. As Input ua¢ Output Capacitor may Inverter
< . ] .
C, fa Capacitance 7¥n31911 Input uar Output mav Inverter
ﬂl‘ [ 1
UTnAniLIeAY VCC = 5 VA1 C =5 pF , C_ =6 pF, C_ =75 pF
, R. = 5-20 Mohms

£

4 ] \ ] v
IC u19lUaTENI93T Oscillator (Inverter) agnwﬂ1u IC a781En
{
1uaT 4060
od 4 4!} - W JJ LY v
n18w  IC 4080 3@y PD Aglutdd Phase RIINNAINBINUAIMNIMNARTA
' LY : [ E Y 4
{iagefuazine  Voltage Error TRIuAN VCO ieagnwn1u IC TAHARAINNTN
Jw dd o 2 v o o
ATIRTUNABINITAININNARE NI TN LURBWIRTABAY Progran W17 n IC 40102
- 7937 PLL 1f IC 4048
- 943117 57 17 IC 40102 TedwataTuTuniula
n1TTUTinTY IC 40102
Preset = N-1 = 5§7-1 = 56

y Y X J
LWTAZAETUN L TR TUTUNTANYT 56 IC ILhIMiINMAT 57 RINABINT

401082 15
L sKHz ﬁ”c vool-Le
/PE 7ur}-2

4 {po PL2—¢
P3 P1}E
ies P2 |8
131p7 pa L@
3 l7E pe L2

1 1/p
vss K ®456KHz _[ ]
= DIVIDER 57

4 )
zﬂn 4.4 ugasn17IUTUNTY IC 40102 W17 57
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13 *
R4 R3
1ct ‘f . 7K 1c2 1K
49017 _J1_SoUARE UAVE 6 Khz L fods
L1sf,aq ae -2 14fath  voo e wnz
14 bek a2 3 6lca vcourd ‘ —0 .
13 a4 _r_" ce 12 pcz2 |12 SQUARE UAVE
L3 enw gs I pry T SApiH Rz PCPLI— Rz
a6 n 23]
= 2. 2K ? L 100
e7 5 — ce HA R LN
| 1S I rsT g: S 171 Ry vé;:n oo
8 |vss - Sl 1Nk 3
o[ 42 vss B! s ¢3
- = 10uF
DIVIDER 1@ l
e
_L8Kkz
13 . "
, f8se ton ,1¢ vdd
04 vdd . — /PE /MR
— s RTAL 7Pl
(1 e? 18. 24MHH2 1
8, T 0 BoH
010 rst A2 ¢l ¢2 (3] P6
Moz S SerR P cx
—Ze13 I i 7€
Sloata  cour 2 1 vss|
[‘L Ml 47 4BT CIVIDER 67
=

DIVIDER 128

0SCILATOR 456 KHZ

4
zun 4.5 URA4293% Oscilator 456 Klz

4.3 12937 Divider
<4 d, v Y v
- R/I27U0 456 KHz n1au111nqn Oscillator 458 KHz asgnnwvava D1
ll - 1T e o”"
F/F 3qagnwu1u IC 4013 aglu IC 3l D F/F 2 87 umasiiaenmuiinmis 2
4 o, v o Y s < -] ) W 4 _w
HaTMlafR 90 228 KHz a1ntuiiel1un 228 KHz un1TAea78 D2 F/F twaln
o s 4% ",V ¢ . w & '
1882740 114 KHz LAA UM T TR T 9 VAU LY RGN L N
d v : v
- f7un 228 KHz azgnnw1 6 a1 IC 4018 i@ Program n1m151a 3¢
y 4 d .
1ap173un 38 KHz Lwau11Un7uqu Analog Switch
< v a ¥ 4 v, v <
- AN 38 KHz azqnuws 2 a78 D3 F/F anrivivaInianrinun 19 KHz
aanul
. Kl
- Buffer 3¢1H IC 4042 (CMOS Quad Latch) 3enmuan Latch #nnn
V:’Ju L L ) JIJ Y] J ] » w Ju
wipunddunTeudTnungggIntwandanainsuninaun  Raldla UAL B IR IMBANNAY
Phase ﬂaeﬁmmﬁm1ﬁlﬁu 114 KMz ,/114 XHz ,38 KHz ,/38 KHz ,19 KHz ,

/19 Kiiz Jefienuaiin output pa9293s Divider
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. 220KM2

2y
r1
. 7K
14913 2. 4912 4018 N6
£o 'cr.J__J [_’ ° 'a'_l.z_’ —$4TT cred1d
1 .—.‘c'ﬂ'!'
Tl e 2}ek cLK L 11exkz ——%g C(DIVIDER 6]
FRON O0SC 4B6KHZ R w o0}t =Sk 4 nl2
| - o| o tio ;g .-7—3
10 1pe JafT
= I8 kst 38 [T
Ju
38KHZ
{D-F/F DIVIDER 2]
s12v
34 2 4
> T LE: o1 &% 0/P 38KNZ
2 etk o] °3 & 0/P 114KHZ
w ot s o osp 19KHZ
.al ql —{ ot 8% NONE
[ 19ku2 =
[BUFFER]

DIVIDER CIRCUIT

4
3Un 4.6 UdA41937 Divider

4.4 1937 Oscillator 19 KHz (Sine wave)

u ar
74937 Oscillator uavaalﬂuqa Phase Locked Loop (PLL)

fr: vco
Fref. LPF © 19 KHz Fout
19 KHz - L 19 KHz

4
zﬂn 4.7 u€a9 Block Diagam Oscillator 19 KHz

_ VCO (Voltage Control Oscillator) 1f IC XR 2206 Fuazriiti

g1 TouARFeIN Output uilu Sine wave 19 KHz

Ju
Ju
Ju
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+Hea
XR2206 —
0/P SQUARE O e
19KHz o 14 Syn0ut UoOtz——*
)
7 Tres +y 4__"——“—,_‘ '
R
S{ce P1 ; 5. 6K

—I: ci
lB.GlUF 6] ot Mout3 s
19K _[j————-Bupass Uadjl4 p;iz]
Anin 2. 2K % R2
[

. 6K
luF GND
Wadj

VCO 19KHz

4
3Un 4.8 UFAYIYIT VCO XR2206 19 KHz

nyTaaniuy XR 2206

' -
vave TAINITNIRY C1 ng1 5 Ua¥e1 6
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Technical Data

CD54/74HC40102, CD54/74HCT40102

File Number 1586

CD54/74HC40103, CD54/74HCTA40103

High-Speed CMOS Logic

L33
" | | I 8-Stage Synchronous Down Counters

PO - ! 40102 - 2-Decade BCD Type

f‘ll'“LL[L; 40103 - 8-Bit Binary Type
e

) Type Features:

- : . ., ® Synchronous or asynchionous preset

R s Cascadabla in synchionous or ripple mode

ares tmAly

FUNCTIONAL DIAGRAM

TheNCA-GIYG L ZHICAO 1N 40103 and CHY. 7 NIGTA0102,
ANIO3 are mavniac bued wilh high apend sillicon gate
tnchnology nnd consisl of an R stago synachinnous down
coumtar with a «alnghs mtput which Is active when the
intetnat counl is 2ei0 The 40102 s configumed ae two
cascaded 4 hit BCD counters, and the 40103 containg a
single 8-bit hinnry connter Fachtype hasconliotinputs for
anabling o1 rtisablineg the clnek, fen (:!omlng the conier to
its maximum count, and Tor presefling the conntem either
synchronotsly o asyneluenoisly Al conbiol inputs and
the TC output are active-inw Ingic.

In normal operation, the counter is decremented by one
couni on each positive Lransition of 1he nIOCK (CP).
Counting is inhibiled when the TE input is high The 1C
outputgoes low when the countreaches zmoif the TE input
s fow, and remaing low Tor one (ull glonk peting

Whan the TE input is tow, dala at the P07 inpuls ae
clocked intn tha counlter on the next positive clock tiansition
regardless ol the state of the TEinput When the 'L inputis
low, data at the I'0-P7 inpils are asynchionansly forced
into the counter regardless of the state of the FE.TE. or
CLOCK inpuls tnpul 1P0-I'7 represent two 4 hil RCO words
for the 40102 and a single 8-bit binary word for the 40103.
When the MR input is low, the counter is asynchionously
cleared o its maximiun count (894q for the 40102 and 2250
for the 40103) regat iless of the state of any otherinput The
precedence ralalionship batween cantinlinputsisindicated
in the truth table

I alt controt inputs except TE ate high at the time of zero
counl, the countars will fump to the maximum count, giving
a counling sequenca of 100 or 256 clock pulses Inng.

The 40102 and 40103 may be cascaded using the TE inpun
and the TC outpul, in either a synchronous ot tippie mode.

Famlly Features:
s Tanout (Qver Temparature Ranga)
Standard Quiputs - 10 LSTTL Lones
Bus Drivor Outputs - 15 LSTTL Loads
& Wide Oparating Tomperalura Ranga
CD74HC!HCT -4010 185" C
» Balanced Propagation Delay and Tranutron Tunns
e Significant Power Raduction Comparad 10 18111
Logic ICs
®  Allnrnate Source is PhilipsiSignelics
s CDS41HC/CD74HC Types:
2106 V Qperation
High Noise Immunity: Ny = 30%, Nu: 30" of Ve,
@Vec=5V
s CDS54HCT'CD74HCT Types:
4.5 10 5.5V Qperation
Dicact LSTTL lopat L ogic Campatibilty
Vu 08VMax, Vi 2V Mn
CMOS Input Compatibility
hs 1A @ Vo, Von

These circuits possess the low power consumptlion usually
associated with CMOS clrcuitry, yat have speeds
comparable to low power Schottky TTL circuils and can
drive up to 10 LSTTL loads.

The CD54HC40102, 40103, and CD54HC T40102, 40103 are
supplied in 16-lead hermetic dual-in-line ceramic packages
(F sullix}). The CD74HC40102, 40103 and CD74HCT40102,
40103 are supplied in 16-lcad dual-in-line plastic packages
(€ suffix} and in 16-lead dual-in-tine surface mount plastic
packages (M sulfix). Both lypes are also available in chip
form (H sullix).



Technical Data

CD54/74HC40102, CD54/74HCT40102
CD54/74HCA40103, CD54/74HCT40103

MAXIMUM RATINGS, Absolute-Maximum Values.
0OC SUPPLY-VOL TAGE, {Vcc)

(Voltages iuterenced 10 ground) . . .-0510 ¢t 7V
OC INPUT DIODE CURRENT, I (FORV,. -05VOAV, Ve 05V} 1 20mA
DC OUTPLT MODE CURRENT, ln (FOR V.« -05VORV, V., «05V) 1 20mA
0OC DAAIN CUNRENT, PER QUTPUT (1) (FOR 05V V., Ve 05V) 125mA
DC Vi, OR GROUMD CURRENT (i) t 50mA
POWER DISLIPATION PER PACKAGE (Po)

For 7. <4010 +80°C (PACKAGE YYPE E) .. .. 500 mwW

For Ty +6UOto 185 C (PACKAGE TYPE E) . Derata tuearly at 8 W2 C to 300 mw

ForTa 5510 «100°C (PACKAGE TYPE F 1) . .o . 500 mw

tor 7. 110010 1 125°C (PACKAGE TYPEF. H) I’)umlu Lingarty at 8 mW/°C 1o 300 inW

For Ta + -4010 1 70°C {PACKAGE TYPE M) P 400 MW

For Ta = 17010 *125°C (PACKAGE YYPE M)
OPERATING TEMPE RATURE RANGE (1.)
PACKAGE TYPEF, 1 . . .
PACKAGE TYPEE. M Cd N
STORAGE TEMPERATUNE (T,..) P
LEAD TEMPERATURE (DURING SOI DERIN(?)

Domm Lineatly at 6 mW/°C 1o 70 mw

-5510 +125°C
. +4010 185"C
-6510 +180°C

Al dhgtancy 1718 ¢ 173210 (159 1 0 78 mvm) from caseo for 108 max . ' . . *265°C
Uit insarted mio a PC Board {(nwn ihicknoss 171610, 1 59 nun)
with sotdur contacting lead tipg only +300°C
RECOMMENUDED OPERATING CONDITIONS:
For maxbnum cliability, nominal operating conditions should be selecled so thal operation is always within the
lolIowing tanges:
LIMITS
CHARACTERISTIC s~ 1 UNITS
MIN MAX,
Supply-Voltage Range (For Ta = Full Package Temparature Rangu) Vee .
CD54/74HC Yypes 2 6 v
CDS4/74HCT Types 4.5 5.5 v
DC lnpul or Oulplll Voltage Vi, Vo' 0 vee \‘l_“
Operating Femperatuie TA;
CD74 Types q0 () “C
CD54 Types hh 1125 °C
Input Rise and Fall Times, t,
at2Vv 0 1000 ns
ald4sv ()] 500 ns
o al6V NN Y] sd00 ns
*Unless otherwise specilied, all vollages are referenced to Ground.
TRUTH TABLE
CONTROL INPUTS .
ey S PRESET
MR PL PE TE MODE ACTION
1 f [ | Inhibit Counter
1 i 1 0 Count Down ‘
- Synchronous
Presel On Next Positive
1 1 0 X
Ciock Transition
1 0 X X Preset Asynchronously
Asynchronously
0 X X X Clear to Maximum Count
Notes: 3. Synchronous oparation:

t. 0~ lowlavel
1 High i evet
X  Dont Cie

2 Clork Connnclerd 10
Clock Inpul

4 toad Inputs:

Changes Occur on

Neqalive-1o-Positive Clock Transitions,

40102 RCD: MSD - I'7. PG, P5, P4 (P7 is MSDHY
LSO = P3, P2, P1, PO (P3 is MSR)

40103 Binary: MSB = P7, 188 - PO




Technical Data

CD54/74HC40102, CD54/74HCTA40102
CD54/74HCA40103, CD54/74HCT40103

o am ——a

CDS54/74HC CD54/T4HCT
lupin 1 evet Vee v
Ve a5 vee 1.3V

rgeegst oo Q. penpnselion delay mng, sotup vt hold imes, and iemoval tinieg

P ~fit @ 18 e e
MA — 2 15—~ rEisynD)
T —d3 tap  iE
PO el 4 13 nt
PY ——{5 12} 16
P2 —16 1= By
PY meef ? 1Q}e—~ P4
GHD ——i 8 9t-—- PL {ASYNC)
92CS- 3835t

TERMINAL ASSIGNMENT

P — |
2 -]

p3 —

P —

PS5 —

A (4

B B e St

HC ZHCTA0I02 COUNT] 99 | 98 3 2 1 o 99 } 99 98 | W 8 T [ 5 a 9 98 | 97 96

HC/ZNCTAaIOs COUNT | 255 | 254 3 2 ' o 295 | 254 ] 254 {253 L] L4 6 5 + 2ud 250 258 | 252

w126
Fig. 3 - Tvming diagram lor HC/HC 140102 and HC HC r40103



8CL4066B

§ CMOS QUAD ANALOG SWITCH

FEATURES

¢ Transmission or Multiplexing of Analog or
Digitat Signals
¢ 8052 Typical ON-Resistance for 15-Volt oper-
ation
@ Switch ON-Resistance Matched to within 5§}
over 15-Voit Signal-input Rango
¢ ON-Resistance Flat over Full Peak-to-Peak Sig-
nal Range
¢ High Degree of Linearity:
< 0.6% Distortion (typ) @ fjg = TkHz,
Vis = 5Vp.p, Vpp-Vgs = 10V, Ry = 10k§2
4 Extremely Low OFF switch Leakage Resulting
n very Low Offset Current and High Effective
OFF Resistance:
10pA (typ) @ Vpp-Vss= 10V, To=25°C

¢ Extromely High Control Input Impedance (Con-

trol Circuit Isolated from Signat Circuit):
101282 (typ)
¢ Low Crosstalk between Switches:
-50dB (tlyp) @ {j=0.9Milz, R = 1k}
€ Matchod Contirol:-Input to Signal-Qutput Capac-
itance Reduces Output Signal Transients
¢ Frequency Response, Switch ON = 40MHz (typ)

DESCRIPTION

The SCL4066B is a Quad Bilateral Switch
intended for the transmission or multiplexing of
analog or digital signals. It is pin-for-pin compatible
with the SCL40168, but exhibits a much lower
ON-resistance. In sddition, the ON-resistance is rel-
atively constant over the full input signal range.
The SCL4066 consists of four independent bilat-
eral switches. A single control signal is required per
switch. Both the P and the N device in a given
switch are biased ON or OFF siimultaneously by
the control signal. As shown below, the well of the
N-channe! device on gach switch is either tied to
the input when the switch is ON or to Vgg when
the switch is OFF. This configuration minimizes
the varistion of the switch-transistor threshold

SCHEMATIC DIAGRAM (ons of four switches)

sWicH

HORMAL OPENMATION
COMTROL -A 1NT_ DIASING
SWITCH ON e vpp
SwITeH OF 1, ¢ U svgy

CONTRADL

SIGMAL -LEVEL RANCE
V53 S Vis SVoO

CONNECTION DIAGRAM
{all packagus)

Switch
A Swiich D) Switech C
—— — i T

Vpp € C IN OUTFOUT IN

IO RO WS NN T S

14 13 12 1 1w 9 8
SCL40668

1 2 3 4 § 6 1

! 1 1 1 I ! i
IN QUTOUT IN C C Vgs
D e N S Vg
Switch A Switch B Swgch

Add suffix for package:
C 14.pin Cerdip £ 14-pin Flat
D 14-pin Ceramic H Chip
€ 14-pin Epoxy

RECOMMENDED OPERATING CONDITIONS

For maximum reliability:

DC Supply Voltage  Vpp-Vgs 3to 15 Vde

Operating Temperature TaA
C, D, F, H Device 5510 +126 ©C
E Device * -40to +85 ©C

voltage with input-signal, and thus keeps the ON-
resistance low over the full opmiating range.

The advantages over single-channel switches in-
clude peak input-signal voltage swings equal to the
full supply voltage, and more constant ON-imped-
ance over the input-signal range.- For sample and-
hold applications, however, the SCL4016 s
recommended.

LOGIC DIAGRAM

L\,I{, {">| et

e Tp0 Gy T
2 o
o L[ €30 T
. oo
e C>]4‘* G;}.I b

e rmne
wisioms




ScL406G6B

- - T R TGRRLY VOLTABE Vpg BV TOATRESISTAMT
30T aumignt rewurgmaring HIST ” JupeLY m:::f_:"y v (A Vo100 » 0 ly;ln
Uigheper A .
z U I ! I £ Javeenr vewremarune i !II
I H 1L [sore v o ras % m 1 94
2 1 U ~Vggle OV
3 250 / \ ;o - , 134
: N | . il
w P -
£ odi{H i ! w
H A g
- =
z / g °
g 1 : O'__L_
8 tor} 4 44d 1 Lt T b0 v 3 4 i1ora
o t M 9 H SWITCHES
g 111t L HHH TTTHS Y E
s 5(1 H 44 ¢
3 3 Vss
L UWUSED TERMINALS
__._.__?EA Shadinaiiliil o G} L3 1] L] pe _:n: couut_c_’v_t_.o 10 \_'”
p [ E;
SIGNAL VOLTAGE tv,,) = VoL IS INPUT $1GMAL VOL TAGE tv,,} = vOL TS
Typical channel ON resistance vs, signal voltage for Typical ON characteristics for 1 of 4 channels.

three values of supply voltage (Vpp-Vgg)

SUPPLY VOLTS: Vop* +3,v93°~3 €108 RF VOLIMETER - o
INPUT 3IOMAL VOLTS (Vy4)* 8 Vp.p A ViNP) mﬂo; A10m0 .\mﬁuo&x': ecw Vsso 5 l
SINE WAVE (T 77 AMY) t 1 oa toww < so™PUT SIGNAL VOLTS 1¥,41*$ Vp.p SINE WAVE 177 AMS)
COMTAN VOLTS Luciet3 : : 3 3011040 CAPACITANCE (€L )+ Coix TURE * CMETER
#10AD CAPACITANCE - (Crux *Cuagren? 1P T F T ! 2\ el ™ 1 )
O‘L}' 1} ] o Owrnmit L A4 s
Vip ol Lo §
! ¢ ) :
e Voo £ é’. <At i ;
" 9
. | oY oMK Vi i 1 =
3 0 coso Resistance ta s run | F ! A —t-o A us 3
- g 2 o
% -368
150 — 1T -] o] i 2 - './» a3 %
L 2= 008 0
“u na E
S: o —— PR = Ty R ey o opy s
i9 §
3 'SRl
o o4 L L L .
e 5 4 ¢ 100 0? 03 04
IPUT SIGHAL FREQUENCY 14yg) e WPUT SIGHAL FREQUENCY 1 4Hs
-
Typ. swilch frequency response - switch “ON” Typ. feedthru vs. freq. — switch “OFF"
SUPPLY VOLTS:Vppee9, Ves*-9 i Il
INPUT SIGHAL VOLTS (Vs 3 Vp_p SINE WAVE 11 77 RS}
g 30| FIXTURE AND METER NULLED OUT | 88
z [ RN BN R NI A A ~
b4 Vc'Von 10 v,
L3 <10V
2t 37 (4
§ & v,. oJ:\_ Po SHPN—
o > el 1One
o m{ P e o
':! 2o 7 % -1 11— 3 s- -0
" wn $ 1
i 1‘ % L]} oxn
Lo . weren 1Y - fHi0s3
¢ Vss B LY -3
3 MODEL 91-CA £ . .
- S { l O Eowv — as <
‘i" ‘ I Vo (8) A ALL UNUSED TEAVINALS
F ?wn L '-“- W -1 Hs ANE CONMECTED 10 v
A
tora :-uvcnu “
- m -A...! n.u J
! 03 o
1N ) IIG’III IR'MWV "Il"— YHe

Typ. crosstalk between switch circuits in the same Test circuit, crosstaltk-control input to signal output
package .
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SCLA0668

SPECIAL CONSIDERATIONS — SCL40668

1. In applications where separale power sources are usad to drive Vi and tha signal
inputs, the Vyyy current capabitity should axceed Vpp/Mty (R - elfective exteinal
load of the 4 SCLLAOGER bilateral switches). This provision avoirls any permanant
curtent flow o1 clamp action on the Vyp supply when power is applied or removed

from SCLAOGGRH.

2. In cortain applications, the external load-resistor curredt may include both Vppy and
signal-line components. To avoid drawing Vpp current when switch current flows
into terminals 1,4, 8, 0r 11, the voltage drop across the bidirectional switch must not
exceed 0.8 volt {calculated from Rgp values shown),
No Vpp current will flow through Ry if the switch current flows into terminals 2, 3,
9, or 10. Failure to observe this condition may result in distortion of the signal.

APPLICATIONS INFORMATION
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DS8629 120 MHz Divide-by-100 Prescaler

General Description

The DS8629 is a fixed ratio counter combining ECL and Low
Power Schottky technology on a singte monolfithic sub-
svate. This provides high lrequency capability and TTL
compatibility. A single 5.2V % 10% supply is needed.

The davice can be operated in a single-endad or differential
input mode, with the signal source typically capacitivaly cou-
pled lo the input. An input amplifier is included to allow use
ol extremely small amplitude, high frequency signals. The
output of the device is a squars wave of lrequency four =
fie/ 100 for the DS8629. The output is standard Low Power
Schortky.

Features .

® High Frequency, dc—120 MHz—small input amplitude
n Sine wave Input 30 MHz < fiy < 120 MH2

n TTL compatible output .

u May be used with TTL input

m Single supply operation 5.2V £10%

B Single ended or ditferential input modes

& Positive or negative-edge triggered

# Count down sequence avoids broadcast FM IF harmonics

Logic and Connection Diagrams
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Absolute Maximum Ratlng§ {Note 1)

Operating Conditions

specifications for Military/Aerospace products are not Min Max Units
contained in this datasheet. Reler to the associated Supply Voltage (Vec) 4,68 5.72 v
reflability electrical test specifications document. Temperature (Ty) 0 +70 °C
Supply Voltage v
Input Voltage sV
QOutput Voltage 5.5V
storage Temperatura Range ~65'Cto +150°C
Lead Temperature (Soldering, 10 sec.) 300°C
Electrical Characteristics otes 2and 3
symbol Parameter Conditions Min | Typ | Max | Units
Vento-or | Input Voitage (Peak-To-Peak) Singla-Ended 2 120 MHz 200 1000 | mv
Ywaip.or | INput Voitage (Peak-To-Peak) Ditferential & 120 MHz 100 1000 | mv
5.NE Input Fraquency with Sine Wave | Vi, = 600 mvg-p 20 120 | MHz
e input Fraquancy with TTL Input 0 l 120 | MHz ,
av Minimum Slew Rata of Vi = 600 mVe-p
Square Wave lnput . 100 | Vips
YoH Logical 1" Quiput Voltage Vee = Min, gy = =10 pA 2.9 v
Ve = Min, [y = —400 pA 2.4 v
Vee = Min, I = — 1.6 mA 2.0 v
les Qutput Short-Cucuit Current Vee = Max -10] . -40 | mA
oL Legical “0™ Qutput Voitage Vce = Min o = 8 mA 0S8629 0.5 v
e Supply Cuent Ve = Max DSa629 30 135 mA
In inputimpedance ;:zq- 3.:2\3‘,3 :z ' Voo 100 | 200 { 250 n

Mote 1: "ADsclule Manmum Ra0ngs” M9 those vaes Dayond whan the uloly of tre 0av«CB CINNGT 5 Guaranteed. Mey 4re NGt Meant 10 wmowy that s dw-

SAIG 00 0parated 3f Nesa aruts. The 1aoe of "Elecuwat Chay

£

tor 4ctual awvace 0oeranon,

Hote 2 Uniets omorwise specified, mn/mas Lmuts apory scross the O°C 1o J0°C range. All typreal vatues are tor Ty = 25°C 2na Yex: « 5.2V,

Hote J: AHl £uMTANIS MO ABWCE DINS SNGwN &3 COBING, 01 Of device OIS "OGAtvE, Al vONIYE reteranced 10 Qround UNiudl ClNe wite NOLed, Al vB.Ues OWN as
NN OF 11BN ON JOUNULS VAR DIUS.

Application Hints
OPERATING NOTES

Two ground and two Vg connections are provided separat-
ing the ECL and butfer/amplifier stages from the TTL sec-
tion, isolating the noise transients inherent in the TTL struc-
ture. in most cases, shorting the two grounds externally 10 a
good ground plane and the Vcc's 10 a wide Veg bus will
provide sufficient isolation. All components usad in the cir-
cuit layout should be suitabie lor the frequencies involved
and leads should be kept short 10 minimize stray induc-
tance. A well by-passed voltage source should ba used.

The signal source is usually capacitively coupled to the in-

put. Al higher Irequencies a 0.01 pF inpul capacitor (C1) is |

usually sulficient, with larger values usaed at the lower fre-
quencies. Il the input signal is likely to be interrupted, it may
be desirable to connect a 100 k) resistor batween onae in-
put and ground to stabifize the device. In the single-anded
mode, it is prelerable io connect the resistor to the unused
input, In the difterentbal mode, the resistor can be connected
to either input. The addition af the 100 k1l pull-down resistor
causes a loss of input sensitivity, bul prevents ciccuit oscilla-
tions under no signal {open circuit) conditions, in additon, in
the single ended modae, a capacitor of 0.01 pF (C2) should

Input Conflguration

be connected batween the unused input and the groung
plane to provide a good high frequency bypass. The capag.
tor should be made larger for lower fraquencies. kN
The input waveform may be sinusoidal, but below about 39
MHz the operation of the circuit becomes dependent on the
slew rate of the input rather than amplitude. A square wave
input with a slew rate of greater than 100 V/ps will permit
correct operation down 10 lower frequencies, provided the
proper input coupling capacitor is provided. If it is dasired tg
use a TTL input signal source, the unused input should have
a 10 kN resistor added to ground and the input coupling
capacitor should be eliminated with the TTL source dc coy.
pled to tha input

The device can be used in phase-locked loop applications
such as FM radio or other communications bands 1o pre-
scala the input frequency down to a more usable level, A
digital frequency display system can also be derived sepa-
rately or in conjunction with a phase-locked loop, and it can
extend the uselul range of many insxpensive Irequency
counters to 160 MHz (typically).
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Output Contiguration
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LINEAR TYPES uA741M, uA741C
INTEGRATED GENERAL-PURPOSE OPERATIONAL AMPLIFIERS

C|RCU|TS BULLET!N NO, DL-S 11363, NOVEMBER 1970--REVISED OCTOBER 1979
¢ Short-Circuit Protection ¢ No Frequency Compensation Required
e Offset-Voltage Null Capasbility ¢ Low Power Consumption
e Large Common-Mode and e No Latch-up

Differential Voitage Ranges

description

The uA741 is a genaral-purpose operational smplifier featuring offset-voltage null capability.

The high common-mode input voltags range and the absence of fatch-up make the amplifier ideal for voltage-follower
applications. The device is short-circuit protected and the internal frequency compensation ensures stability without

external components. A low-value potentiometer may be connected between the offset null inputs to null out the offset
voltage as shown in Figure 2.

The uA741M is characterized for operation over the full military temperature range of —56°C to 126°C; the uA741C Is
characterized for opsration from 0°C to 70°C,

schematic -
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