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STRACT
This project concerns about design and construction of a Low frequency synthesized
signal generator. The frequency of this generator is between 10 Hz to 1MHz, output amplitute
is 10 V,, and output impedence is 50 ohms. The frequency generator is used the principle of
synthesize and frequency accuracy is greatter then 100 ppm and The frequency is varied 10

Hz per step
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NMSMNTAMNALAT NI (Frequency Division and Counting)
MANNINIUIBINTINTRINT fsanldanglil 212 dunsdn fuwn J uaz K
veaduvae fszdudlu 1 meen  Aufumddvaeyasnldeuan: (Toggle) v‘mng'q'?;é’cyrmm
AfamfiauNn CLK wisuann HIGH iflu Low (é’ryrmmﬂﬁaﬂi‘:ﬂﬂu'lﬁ'uﬁ%unﬂ CLK 224aL-
sy X, i dawaviyn X, @anfuduwn CLK zasdunaay X, uaziesA X, Wansie

fuaunm CLK 1aandtinaay X,

1 1 1
et ] x2 L e B X‘ [ J Xo
~—s—D> CLK ———OL CLK ——> CLK
1 - 1 = 1 _
o—— K X, — K X, — K Xo
— — bt
*All PRE and CLR . » Inputclock
are HIGH pulses

(b)
i ' . o
U 2.12 (a) avasmsuaziumad

(b) WAAINIINIUTBIINAT

sadulugU 2.12 (0) wasslitiudnanetlaudyyiundaandtvast usazsainam
v o X
wzaud ARl
-3 o 'I’I Y 1 v z
1. Wiaey X, afianfiannafeieumnasessesdygiueien safuiim X,
aa  da 4 d o «
RallanNnienATinIaIA DAty yInAden
v ' ] v L4 1
2. Warkwae X, avianifianafaiiensun X, iwaauann HIGH lu Low dufugiedy

X, afipuiiesaTanilarasand X, wazili 1 1u 4 1aeanuddygrneden
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3. Waurae X, avfiandannadaiiands X, wieuann HIGH dlu Low ﬁqﬁ'ugﬂﬁﬁ'u

X, 3eflmnufliferanilenasmaad X, uazidlu 1 1u s rasrEdyyAden
auiiuldin Warvaedudasfanzanufidunnrasiesdon 2 Fafupmadiendin
18999953 WILILAY 2 anfndadadnuauramiALiaall tufe S dvALvaeY S N B s

L4 i Ll o~ ’ o H J-
mliilautiendinm sesifuiaalfgainawiniy 12" tesrnuddygrundeandiunm

n1sv19119lun1918L (Counting Operation)
aasluglf 2.12  uenananimiiivisanniuds - deineudussaninangiuaes

(Binary, Counter) 6@nsag

22 2! 20
X2 Xy Xo
0 0 0 Before applying clock pulses
0 0 1 After puise #1
0 1 0 After puise #
0 1 1 After puise #3
1 0 0 After pulse #4
1 0 1 After pulse £5
1 1 0 After pulse #6
1 1 1 After pulse #7
0] 0 0 After pulse #8 recycles to 000
0 0 1 After puise #9
0 1 0 After pulse #10
0 1 1 After pulse #11

77l 2,13 Aseanazandani

gﬂﬁ 213 WAMANFHENAE (State Table) M3uTasasiLAely X, X, X, UAAIANAT
gruaaalae X, aglusinumia 2%, X, aglusiumie 2', X, agludumia 2° #f 8 anmzusnaes
X, X, X, Wi wasamaiiieagnaainuandiuain 000 T 111 NAINABMAIAINIBLTIAY
ﬂmﬁtyrg'\ruﬂﬁ'aﬂLwnﬂﬂng‘mxuwﬁﬂwaﬂﬂqzuazwh 001, (X, = 0%, = 0%, = 1) Fawiniu 150
WERNTBLINGIT 2 ﬂmng’ﬁu vaunaeazuanean 010, Fawvinffu 2,5 » WHANTBLIAT 3
ﬂﬂﬂg'&rlu vaunaaLazuanedn 011, fawiiu 3,, WARINTBLIRT 4 ﬂmng’nru TRUTIAIAL
udmA 100, Feviadu 4, uazsnfiunaduiiielydes 1 AunsziandeannTeUIna e 7
ﬂswnﬁuﬂﬁﬂﬂmﬂ%uﬂm 1M11,=7, uaziflateranyasd 8 ﬂﬂng%u asaziufiaundusar

- Y. ¥ o4 . X
\@in (Recycle) (U a0z 000 AnuavimMstiadynyinadaatasilsngy

27871



18

249514

1. enuuuyesBalasia (p9astiuuifidla) (Asynchronous (Ripple) Counters)

D J C J 8 J A J o
cu<<o-r CLK <:>-’— cu<<oJ- cLk<p—e JUL
[3) K C K B K A K
D C B A |iNumber of clock pulses
0 0 6 O 0
0 0 0 1 1
0 0 1 0 2
0 0 1 1 3
0 1 0 O 4
o 1 0 1 5
0 1 1 0 6
0 1 1 1 7
10 0 0 8 .
1 0 0 1 9 §
T 0 1 0 10 R
1 0 1 1 11
1 1 0 ¢ 12
1 1 0 i 13
1 1 1 0 14
1 1 1 1 15
¢ 0 0 O 16 (recycles!
0 G 0 1 17
0 0 1 0 18
G ¢ 1 1 19
0 1+ 0 O 20
0 1 0 1 21
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[ H x - L4
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L4 1
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L -~ 1 J ] L -~ L4
aRstiuuuLitla viaFunBnatinaniiedn aeeniuuuuazdalania

292531 BCD uara9asil) Decade (BCD Counters/Decade Counters)

n9a1fu BCD luneasiiu MOD-10 (10 anaz) AfimsuGudiuain 0

2931 Decade 1fluaeasiy MOD-10(10 anmz) Aimsiududuiisndulanauflél
duilueBuduann 0 2anannfdn 2eamiu BCD uaeasiit Decade Usstnmuils

neaniy BCD ldldunnlunsiuduauiadassdygyinindan Wiadereasing 7 udn
uwanAreaninlugliargudu

d2u29a1iu Decade fnldlumsamsanudygruaiandiag 10

2. 2937uLM 11 F9TAF1IA(99991LIWLILITUAY) (Synchronous (Parellel) Counters)
v
dmiunsaniuuuydalaniavtasenivuuusuiividvasynsaldFunevininafain
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B A A
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c 1 l
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D J c J B J A J}—e ‘
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Count DIC |8 A _
0 ololojo
1 ojlofo |1
2 010|140
3 olof1]i
4 oj1]0]o0
5 ol 1|01
6 ol1|1]0
7 o111 41
8 110010
9 1170011
10 110{1]o0
1 10111
12 111]01{0°
13 11101
14 1l1]1}o0
15 1111 |
0 ojo|0|oO
ete.

(b}
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uAnging feil
1. Hmseduma CLK teidtvaetyndasniuy  dufunAivaerudasiradi
fryarunteatastuyanianiy
2. 2unm J uat K raandtnael A(LSB) wh&w?i‘lﬁi*uﬁrumﬁm HIGH nagam wsiduwn J
uaz K saevidLinaaLlfaiy dedaufiiarfyaresmifiiaariau

3. aniuuuydelaniafiasflsznauresrsasinnndnaaaiuuniiia

ANMMINULANNAT (Circuit Operation)

vm’nm?ﬁﬁmuﬁungmqq%ﬁuLLUU%QTn?ﬁ’ﬂ fidfarinnusfa
daiameinineMeaumas Waaedsafill U = K = 1 acfienifareld

ﬁmimﬁgﬂﬁ 2.15b sznauAetung

dadunadulugulil 2.150 wamvingladwaimramiatiiael A Lﬂﬁﬂuan'\faznnm’*ﬁ;
1aUTRITRATY Y IIAREA Lﬁfaqmnﬁuvgm J uaz K (4 HIGH naan ﬁqﬁugﬂﬂ?‘iumﬁvgmm
WaUnaa A f-ww"ﬂnLﬁavgnﬂ?ﬁimﬂumawmd’rymﬁmﬂﬁaﬂ (uﬁ'ﬂmﬁﬂmwdﬁqgﬂﬁ 2.14 fiugy
ﬁ 2.15a)

ﬁﬁﬁum?ﬁulugﬂﬁ 2.15b LLamd'\gﬂﬂﬁumsTvgmmN'a‘ﬂwﬂ@ﬂ B qztﬂ%‘ﬂuamoznnn?ﬂ
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Frequency (kHz) Voltage (V)
50 2
100 2
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1100 1.312
1150 1.266
1200 1.234
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INTEGRATEDCIRCUIT

TECHNICAL DATA |

109122P KIGH-SPLED BCD PROGRAMIASLE COUNTER

1€9122P {s high-speed prograﬁmable counter
of C-MCS structure developed for PLL cir-
cuits and varicus frequency dividers, and is

provided with the folloving features.

Permits cpoch-making high-speed operation

for C-!10S structure.
fmax = 1SMBz /Vpp=7.5V

Ta=-30 ~ 75°C

Vin=2.0Vp-p

-—— .- -
Progrom d: Te

nput by means of BCU code,

s

slloving frequency division of 8~ 3999.
Built-in sclf-bias type amplifier for divided
frequency signal input is capable of cpera-
tion by smzll signal in combination with
capacitor. \

C-HOS strucfure provides vide range of opdra-
tional supply voltage (4.5 ~ 8.5V) and

simplification of design.

FAXTHUM RATINGS ( Ta=25°C )
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(_7CHARACTCRIST]C SYHEOL RATING UNIT
Supply Voltage Vpy | -0.3~10 v
Input Veltage ViN -0.3Vpp+0.3 v
Operating Trap. ) Topr -3J0~75 °C
Storage Temperatmie | Iutg -55~125 °C J
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TECHNICAL DATA
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FUNCTIONAL DESCRIPTION OF LACH TERMINAL

INTEGRATEDCIRCUIT

TECHNICAL DATA '

TC91255p

—

PTI fLECTRICAL CHARACTLRISTICS ¢ Unless atherufee speclfied Taeage, Vppe?.5v )
F18 no, ’ HAME FUNCTIONAL DESCRIPTION ) . p*?.
st 2 > — L, _ CHARACTERISTIC SYmsoL | TEST TEST conpp - .
Programmable Civided (requency signal inout terminal ?:_._. . CIRCUIT Tion VP, | tAx. ~ URIT
counter input | of progprammable counter., Built-in self- amplyy; boersting Supply Voltage VDD R T : _ _
? ? terminal bias amplifier {s capsble of operation .3 " 8.5 ly
I by small signal in combination vith AN 'la perating lnput Amplicude vin - s - —
i . : * -0 Vp-p
cavacicor, : bperating Supply Curreis 100 ; e TS|
Input terminals to establish frequency Pullfe, : P Eﬁrl - 15 30 nt
0 division ratio N by BCD. Program data $1stor finput voresge Level| wvpy - N # -
. Ao~ Do| *10 3llov freauency division of 81999 by | tatned | k "L Level ViL . - - v
J;-digit BCD. The folloving :Mnca:nv. ternin - - - - - ) -
. divisl ractio combinstjos are {n- 0 . M Le v .JL SO ¢
*#1+07] 1o} hibired. T * Putput Voltage Y > Yo 1oy==~0. SmA 65| - 1L v
7 "L" Level v .
I-1% _ 10 Bo Co Do Ay By Cy D) A7 BaCaD; 53 Ay ; oL - __o_. 0. 5mA - T o "
- r10d PrOETam [T 0" " 0 0 0 © o 0 000.0 0 Prerating Frequency Range Lopr (Note 1) 4
A2~ 02 ...E:o.oooooooooooo ! IS s | me
teemtmal]l 1 0 000000000 0 o rput Pull Doun Reststancd Rpn : - 20 [. o] wn
a3, B3 *10d 001 000060O0UO0O0O0TMN O 5. Teedback Resise d
> 1 01 00000000000 se)) M - - 100 [ . [sdo | &
6 1 1 000000000 9 0 (Note 1) This aperary
j onxl freque .
. 1 11 0 00 000 000 0 0 “ follouing eonditions | ney satisffes the tpecifiention during .._..s,,
H Output terminal of proprammable counter, 4 . ;
1 > 33";”3:.".%.: This terminal s for 1/N frequeney oyt~ ! Voo = 7.5v s )01, VIn = 2,0vpep, 14 =30~ 75%¢ :
oyt |counter ou put of PIn tnout frequency. :
terninal Pulse vidth {s [or $ bits of fnput. TEST c1nreurt
' voo : Terminal to which supply voltage ir oo, fope
.18 cHo ! applied. .
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5490,/7490 Decade Counter

absoluts maximum ratings over opurating free-sir temperaturs range

| |

Schottky TTL High- Speed TTL Low- Power Schottky TTL Standard TTL Low-Power TTL )
Device Type CP::k;g;: F Oevice Type C?‘:T;EZF Davice Type ¥ CP:TI:‘EZF Davice Type II?F::*—::-;? Device Type' CP:’CE
' Susa 1 bd  Jae] smsana A N NG
T LT EDRTET ] 47~'; “NCIG0a : N i L 3 b odn |y
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SIGNETICS S — e T i ——
SIEMENS i L S , ]
FUJITSU _ : —— —— T
HITACHI - R o 1 HOTIL 590 Pt : »0 1904 02348 ~1P~:. 1 : *;ﬁ‘
MITSUBISH : ; ; ‘ A1 530 - P [ M183290 i? q ' f :
NEC s L P —— i
TOSHIBA 1 Ao -
Electrical Characteristics SNS4LS'SN74LSS0A Pin Assignment (Top View)

et

mits driving the B input whie mantaiming full fan-out capability,
€ 'mag amaxmum count frequency.

fo 4 * propagation daay time, low 1o high-tevel output

tPHL P HIOPIEALLG dedy Lung, fiyn-0-low “wWval cutput

Suooty voltage. Voo v Ogerating free-aw |5.'15¢L5 -45°C w0 125°C |
nput_valtage v | temoeratwre range | SNTLS|  0°C_to 10 TR 35 i
interemitter voitage {see Note 1) 5 SV Storage tempergiise rarge -65C o 150°C Lapa o
recommended opaerating conditions ~pa Ay
A Raryy Prcp, Mgy 1
] SN54LS90A | SN74LSS0A | 5 [ ;
{MIN_NOM_MAX '|MIN NOM MAX ! H
Suomy vettage. Voo U T | $.51475 5 8.1 v ;I,Ll‘tzﬂ_ﬁ Jptipipiiy
Prgneitval Suldui Suresnt. ige | —a30 | ~400+ wd NI 40 1 Ag. MG ge g Py,
Lawnavel ouloul current, Igm y 4t 8 ~a Function Table
" t ] 3 -
Count 1. - " A ~ut L0 32 L] z: Mz BCO COUNT SEQUENCE B-OUINAAY {31} RESET COUNT
dquency. I coun ' wout 14 q 181 A LSH. LI {See Nate 5} A, LW LI ‘Bae Note 1) A, LS LI (See Mete 3}
A wput L i34 18 ! o TT [ QUTPUT RESET "NOUTS ouTeuT
Puise widih, te B oyt { 3 i0 1 n3 G0 Ac 98 dal 94 30 dc 03 Ry Foy Su Ranloo oCc asaaj.
Reset nouts 15 PoIs } 2D YL W N
Aeset mnactiee=state setun. {seng 1 s 1 2 1 ns ; t t : : ; : N : : g ¢ : [T
N Y .
Gusratng frasaw (moweature, Ty | ~55 128 0 nt FEE Ple L ouom PR " c.au:r "
electrical chdracteristics over recommended operating : Lot : LMoL [ ) Count
o (SR Ll Lot L count
frea-air temperature range [ R [ R C oL oL ox counr
PARAMETER * ] TEST CONDITIONS *  +MIN TYP I MAX ! UNIT LI (. H “Lowoe
Vi Hiugeiever wput voiage H 12 | &, -k e €N WA
Vil Low-level npul voltsge ] o W 381 v
Vi inout clamp voitage Iveg=mN,  lia-iama | il 11 3 Functional Block Diagram
Voo =MN,  Viq=2v. i 1 (Ses bae 4+
. " i N v
Vo © Hgnrievel cutgut voliage Vip =0.6v. ignm -doaua T 3 | I
v lavel Outout voit Voo =M, R Y 0.5, V w w2,
oL Low-lavel outoul age Vv =0.8v. igL =4maA s 8.3% .51 [T E—
tnput Currens 3 Any resel | Voo ©MAX, V=TV 9.1,
1
" Tumem rout 4 nsut VGE TMAX,  ¥yaS.Sv .____“_z_.{ ma
votage 8 srout i 9.4
" " Any reset ‘ M
ot onev & nout Voo =MAX, Vi=2.1V 40y uA
ngul current B wout ¥ 101
o Any resat S0
W Low-levs A gt VeeaMAX, V=0.4v 21 mA
nput Current ©
B roet 32!
Short-cirowt [SNsaLsSt =20 -160,
1 v Max ma
05 outgul currem ¢ cc= (snncs -2 100!
‘e Sudoly currant vor sMAX  Sas Note? 9 15 ma
trom A t3 culZul Q4 12
tmax trom 8 10 outut U2 :Z M
t2ut U3 . NOTES 1, This i3 the voitage Letwan two amitters of & multicle-seutter tranwistor. For
oM rom A 10wzl Q4 ig 15 ns tny Gwcurt, this ratng 001,63 Datwaen tha two Rg nguts, 31nd 1t also acohes
PrL 12 18 Batwasn the two Rg wrputs.
L ) v v 12 13 2. 10C 13 MAAsurad with All Oulouls dpen, Both Ro nputa rounded folow mo-
'P';L from A 10 outzut 33 r:c :‘ZSSC e S5l °° Mentary Cunmaton © 4.3 V,and all diner .puts groundet. 9
- Cu =150F, m e 3. Quiout Q4 s cunnectad 1o nput B for BCO ~cunt,
PLH from B 10 ouiout O3 Ry =2 s Output QQ 19 comnecied 10 mput A for Bi-qunary count.
oL 14 21 Humgn lavel, L *iGw level. X =«retevant.
oLH 21 32 4. The 4 and K nputs sftuwn mithout connec
o as ton are for Felerance ooty ang are
T, from 8 to outsut ¢ 33 35 functionally at a high tavel,
L 132
! 10 output O
vy rom 8 o FRED ns f:'n; condibans sho-t‘v as MIN or MA‘X. use the appropriate value specitied under
. - - ended operating d s for the applicadle t
1 [ Set+10-Q to-day cutout 26 40 3 ype.
l|>m. : re: '- - e 35 il $AL tyowal values are at vog=5V, Ta =25C.
PLH | from Sat-10-9 10 outdut ¢5. Qp ns # Mot more than one output should be sharted at & time.
TPML |t Set-to-9 o nutsut Og, Co 6 1w § 0. Outputs are tasted at 'OL =16mA olus tha hmit value for qLfor the 8 ingut Ths
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SCL4046B
SCL&446B

CH0S PHASE-LOCKED Loops‘\

FEATURES

¢  Very low power concumption — 70 p¥¥ {typ}-
@ fo = 10kHz, 5Vdc

€ Operating frequency range (no offset) —
Up 1o 3WHz (1yp} @ 10Vdc (SCL404EE)
Ur to &MHz {typ) @ 10Vde (SCL4246EB) -

¢ Low frequency dnift — 0.04%/°C (1yp) @ 10Vde
¢ Choice of two phase comparators:

1. Exciusive-OR network

2. Edge-controlled memory network with

phase-pulse output for lock indicztion
¢ VCO Inhibit centrol for ON-OFF keying and
ultra-low standby power consumption
¢ High VCO linearity 1% (typ) - .
¢ Source-follower output of VCO contro! input
(Demodulutor Dutput)

4 Zener Diode to assist Supply Regulation
¢ Balanced Output Drive Current Specifications
APPLICATIONS
¢ FM demodulzator and modulator
¢ Freouency synihesis and multiplication
¢ Freauency discriminator ;
¢ Datasynchrenizztion
¢ Voltege-to-frequency conversion
4 Tonedecoding
4 FSK-nModems
¢ Signal conditioning
DESCRIPTION

The SCL40G468 and SCL4446B phese-loched
loops contain two phase comparators, 8 voltage-
conirctled oscilloter {(VCO), source follower, pod
zener diode. The comperaicrs have 1w common
inputs. The Sional input cun be used direcily
coupled to large voltage signals, or indirectly
coupled {with a series capacitor} 1o small voltage
signals. The self-bias circuit adjusis small veliage -
signals in 1he linear region of the amplifier. Phase
comparatcr I {en exclusive-OR gaie) provides a
digital error tignal PCIy . nd maintzins 807 phase
shift at the center {requency between Signal and
Comparaict inputs {both at 50% duty cycle). Phase
comparator IT {with leading edge sensing logic) pro-
vides digital error signals PCI o and Phase Pulses,
and maintains a 0% phase shift beiween input
sionals {duty cycle is immaterial). The linear VCO
produces an ouiput signal VCOq,,y whose frequency
is determined by the voltaae of input VCO;n and
1the capaciinr and resistors connected 10 pins Cl 2,
Cig. R1, and R2. The source follower output,
Damod Qui, with an exiernal resistor is used where
she VCO;, signal is needed but no loading can be
ioleraiec. The inhibit input Inh, when high, disat.les
<he VCO und source iglloww 10 minimize standhby
paever consumpiion, The zenet ditde can be used
12 pssist n power supply regulation,

CCHINECTION DIAZRAM
{all packages)

ZENLR DENMOD OUT

| s pcT vCco

Voo iN OUY R? R1 IN
| | 1 | i |

¢ 15 14 13 12 11 10 8 i

- },--— SCL404BB - SCL&446B - !

1 2 3 4 s 6 7 8
| { T 1

l P|CI V(l:o H‘SH Ci C1 Vsgg
ouT ouT {A) i8)
PHASE  COMP

PULSES iN

Add suffix for peckoge:

C. 16-pin Cerdip |
D 16in Ceremic :
E 16-pin Epoxy |
F  16-pin Flat

H Chip

RECOMMENDED OPERATING CONDITIONS
For maximum reliability:
DC Supply Voltage  Vpp - Vss

Operating Temperature Ta ;
C,'D, F, H Device 55104125 OC !
E Device 4010 +85 vC

3015 Vde
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SCL40468, SC L44;468

*  VCO.SECTION

The VCO requires one exiernat capacitor {(C1)
and one 10 two_external resistors {R1-or R1 and
f2). Resistor R1 and capacitor C1 determine the
{requency range of the VCO and resistor R2 en-
ghles the VCO 10 have a frequency offset if re-
quired. The high input impedznce {10' 22 of the
VCO simplifies the design of low-pass filters by
permitting the designer a wide choice of resistcr-to-
capacitor ratios. In order not io0 lozd the low-pass
fitter, a source-follower output of the VCO input
v3ltapge is provided &t 1erminal 10 {(DEMODULA-

. .

PHASE COMPARATORS

The phase-comparator signal input {terminal 14}
c2n be direct-coupled provided the signal swing is
within CMOS lcgic levels [ logic “0”< 20% {(Vpp.
Vgg), logic "1” = 70% ‘VDD'VSS)]‘ For smaller
swings the signal must be capacitively coupled 10
the self-biasing amplifier at the signal input.

Phase comparzstor ] is an exclusive-OR network;
it operates analogously te an over-driven balanced
mixer, To maximize the lock range, the signal and
comparzator-input frequencies must have a S0%
duty cycle. With no sional or ncise on the signal
input, this phzse comparator has an sverage output
voltage equal to Vpp/2. The low-pass filter con-
nected 10 the output of phase comparator I supplies
the averaged voitage 10 the VCO input, and causes
the VCO to oscillste at 1he center frequency (15).

The frequency range of input sicnals on which
the PtL will lock, it it was initially out of lock,
is defined as the {requency capture range (2f.).

The frequency rznge of input signals on which
the loop will stay locked if it was initially in lock is
defined as the frequency lock range (2fp). The
c2pture range con not exceed the lock range.

With phase comparator I, the range of frequen-
cies over which the PLL can acquire iock (caprure
range} is dependent on the low-pass-filter character-
istics, and can be made as large as the lock range.
Phase-comparator I enables a PLL sysiem 10 remain
in lock in spite of high amounts of noise in the in-
out signal,

TOR OUTPUT). If this terminal is used, a load
resistor (Rg) of 50k{2 or more should be connected
from this 1erminal 10 Vgg. If unused, this terminal
should be left open. The VCO can be connected
directly or through frequency dividers 15 the com-
pargtor ingut of the phzse comparators. A fuil
CMOS logic swing is available at the output of the
VCO. A Jogic C or the INHIBIT input “enables”
the VCO and the scurce follower, while a logic 1
“turns off” both to minimize stand-by pover
consumption,

One chearacteristic of this type of phase com-
parator is i1hat it may lock onto input frequencies
that are close to hermonics of the VCO center-
frequency. A second characteristic is that the phase
angle between the sicnal and the comparator input
varies between 0° snd 180°, and is 90° a1 the center
frequency. Figure 2 shows the {typical} triangular

‘" phase-10-output response characteristic of phase-

comparator I. Typical waveforms for a CMOS
phase-locked-lbop employing ghase comparator I
in locked condition is shown in Figure 3.

>
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SIGKAL-T0- COMPARATOR
« INPUTS PHASE DIF FERENCE

Fig. 2 — Phase-comparator ] characteristics at
low-pass filter output.

PHASE COMPARATOR I

Inpul State

Sig Comp
In in

PCIOwn [ f

signaL ivPuY tTeAM ) ] L) L
VEO OUTPUT (TCAM &) s L
COMFARLTOR INPUTY

(TERM 3)

PHASE (QOMPARATOR X
OUTIPUT (1ERM 2) v

e
VEO INPUT {TERM 8)r SN
LOW-TASS FILTIR
ouTPUY —Vss

Fig. 3 — Typical waveforms employing phase comparator 1in iocked condition




SCL4046B, SCL444EB

PHASE COMPARATOR II

input State

¥
Sig Comp
in in
T3z = - -
f PCIT Out o Cuiavl Diconnected !
Phase Pulses [ 1 . °

SIGNAL INPUT (TERM. 14) J_l

33 I l 25 ]
a3

YCO OUTFPUT (TERM 4 )
COMPARALTOR INPUT

(1IFRM 3)

PRASE COMPARATOR IT
OUTPUT (TLRM 13)

AT, N

m{

VCO INPUT (TERM. 9)e
LOW-PASS FILTER
OUTFUT

PHASE PULSE (TERM 1)

o

-V
_JL._ - —p— - —"—"d"_“lr" oD
: ~Vss
2 ———"'00
“Vss
e ﬂ—lg '-l -Vop
-Vss

HOTE: DASHLD LINE IS 4N OPEN-CIRCUIT CONDITION

Fig. 4 — Typical waveforms employing phase comparator II in locked condition..

Phese-comperator IT is an edge-conirolled dizital
memory neiwork, It consists of several flip-f:op
stages, control gating, and 2 three state output
circuit comprising p- and n-type drivers having a
common outlput node. When the p-MOS or n-MOS
crivers are ON, they pull the output up t0 Vpp or
down 10 Vgg, respectively. This iype of phase cem-
patato: zcts only on the positive edoes of the sicnal
and comparstor inputs. The_duty cycles_of the
sional_and compareior_inpuls_are not important
since positive transiticns control the PLL system
utilizing this 1ype of comparator. ! the signa! lags
the compearator input in phese, the n-type ouiput
driver is maintained ON for a time cotresponding
10 the phase dilference. I{ the comparaior input
lags the sicnal in phase, the p-1type outpui driver is
maimaned ON for & 1ime corresponding 10 the
phese difference. Subsequently, the capacitor volt-
aae of the low-pass filter connected 10 this phese
comparatar is adjusted until the signal and com-
parator inputs are ¢cusdl in bath phase and frequen-
cy. At this s1able poim, both p- #nd naype cutput

drivers remain OFF, Thue, the phase compzrsior
cutpul becomes an upen ciicuit and holds the volt-
2ge on the capaciior of the low-pass filter constant,
Maoreover, the sional a1 the “phase pulses” output is
a high level which can be used for indiceiing a
locked condition, Thus, tor phese comparator II,
no phase difference exists betwesn signzl and com-
parzior input over the full VCQ frequency rznge.
. Morecover, the power dissipation due 10 the low-
pass filier is reduced when this 1ype of phzse com-
parator is used because both the p- and naype
output drivers are OFF for mest of the signal
input cycle.

It shou!d be noted 1hat the PLL lock range for
this 1ype of phase comparator is equal 10 the cap-
ture range. independent ci the love-pass filter, With
no signal present &t the signal mput, the VCO s
adjusted to its lowest frequency 121 phase com-
patesor II. Ficure 4 shows typical winvelorms for
& Ch0S PLL empicying phase comparetor I in a
loch ed condition,



SCL4046B, SCL444SB

DESIGN INFORMATION

R1, R2 > 2k§1, Rg 2> 10082

C1 2 15pF
In addition 1o 1he given desigcn information refer

1o Figure 5 for R1, R2, znd C1 component selec-

This information is 2 guide for apprcaimating
e values oOf externel components for the
SCLA046B and SCLA44EE ins Phase-L ocked Loop
«ystem. The selected external components must be

athin the {ollowing ranges:. tens.
N -
. HEIN PHASE COMPARATOR T . USING PHASE COMPARLTOR T
VCD WITH g ¥YTO WITH OF VCO WITHOUT OFFSET VCO WITH OFFSET N
CHARACTIRISTICS WITHOUT O TSEY = OFFSET co
Rye = Reo o
2 . - 2
fo
15
Twer '-un._.;'"—-- Yo = =g = "“"Z/""'""
o« _ =z s
29, Y
. ACTUY et St t 'u\—fdr- "L
* ' ‘o I 1
vLC Freguexy 5 < 5 -
o 1 .
Yool V2O vey? Yoo b Ven/l Voo . wo'? Yoo
v(T imPYT vOLTACT vCC ind_1 vOLTZCL woinbyl vOCT vEO IMEUT YO TAGE
B 2 N
' N T 7 2 & Teoee gyt h e . .
. VCO 1n PLL sysiem wili sdpvst
For No Signal Input VCO in PLL sysiem writl agiust 1o cenne frequency, iy 10 lowest ODerating freauency, frmn

Frequency Lotk Ranpe 21

24 v, tui! VCO freavency ranpe

2t " fman—tmin

Freguency Caprure 971 5 ov?
Range, 2iC .
/ 271 - .
T1eR3C2 €2 21p = 2L A
T TR
Loop Filter - fg=tL
Component v &3 our
tection O
Fe =
For 2 ic.sm Ret,
<2 T S
, = § .
Phase Angle betweren 909 51 center frequency (fg), apotorimating C2 ang . 5
N o 7= ; Always 07 in fock - .
Signat and Comparator 180 o1 ench of lock renge (21 ) .
Locks on Hurmonics af ¥ . [
Cenier Frequency L L P . A, .
S;m input Noise High Low
ejection
- Given: 1 —Gwven't_swnaty - = Given: lygy R - Given: tmun 8 Tmax .
~ Use 15 wih Fig.5a to - Catculate fq,n frem -~ Caiculate tg from — Use fmin, with Fig.50
determing A1 and C) the ecuation “<hr eauation . © qp drtesmine R2eroCY
tmin o= 1L = frax tmos
- Lise fyn withFig. 50 o . - Calculnie —'mm
13 unm-ni:u R2220CY _ Use to with Fr5.50 10 tman
ma determine R1 pnd C1 - ——th Fip.5e
vCO -~ Celcutate Ut frun ~ N '
Component ™ N ine
3 from the eQuatics 1o determine
Selection revo R2/RY 10
traxr fotfL
2 — R M - obten RY
'min fo- Tt
max
- Use with
frun -
Fig 5¢ 10 drtermne
renio R2/R1 10 ObIMIn .
R1
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MV1i04
MV104G

L

VVC pi—

SILICON EPICAP DIODES

¢ High Figure of Ment —
Q= 140 (Typ} @ VR = 3.0 Vdc, f = 100 MHz2
®  Guaranteed Capacitance Range
~ 34-32 pF @ VR = 3.0 Vdc (MV104G)
— 37-42 pF @ VR = 3.6 Vdc (MV104)
¢ Dual Diodes — Save Space and Reduce Cost
® T0-92 Package for Easy Handling and Mounting
® Guaranteed Matching®
Group to Group s
® Monolithic Chip Provides Near Perfect Matching ~ Guaranteed
= 1% (Max) Over Specilﬁed Tuning Range.

“Upsn request, diodes are svailabie in maiched sets or in matched groups.
A't drodes n 3 set Or group can-be miatched for capacitance 10 =1.5% or
G 1 pF iwhichever 15 grester | over the specified tuning range.

- . . designed tor FM 1uning, general frequency contral and tuning, or
any 1op-of-the-line application requiring back-to-back diode configu-
rations for minimum signal distortion and detuning. This device is
supplied in the popular TO-92 plastic package for high volume,
economical requirements of consumer and industrial applications.

Tolerance From Diode to Diode and

DUAL
VOLTAGE-VARIABLE
CAPACITANCE DIODES

MAXIMUM RATINGS (Each Device)

Rating Symbol Vaiue Unit.
Reverse Voltage VR 32 Volts
Forwaro Current 13 200 mA
Total Power Dissipation (T, = Pp 280 mw
25 C Derate abave 25 C 2.8 mwi°C
Juncton Temperature Ty -125 PE
Storage Temperature Range Tstg -65 10 ~150 oc

STYLE 1S

FIGURE 1 — DIODE CAPACITANCE (Each Device)
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LM1596/LM1496 Balanced Modulator-Demodulator

General Description Features

The LM1596/LN. 1496 are doubte =z 2w —2Cx ® Excellent carrier suppression
tator-demodulators which prodocs 3 =.
voltage proportional to the proda= I* & .rout
{signall voitage and a switching ==& sz~
Typizal applicstions include suporacas —=r—or
modulation, amplitude modulatio~. . =T rI=cus
detection, FM or PM detection, orzacsare “e
quency doubling and chapping.

65 dB typical at 0.5 MHz
50 dB typical at 10 MHz

® Adjustable gain and signal handling

Fully balanced inputs and outputs

The LM1596 is specified for opszzz— e Te
-55°C 10 +125°C military tempe-rz-z g THe
LM1£96 is specified for operatio- =ver —a G°C
to +70°C temperature range,

® Low offset and drift

Wide frequency response up to 100 MHz

Metat Can Package

Schematic and Connection Diagrams

- gomut s
s

TP viw
Note. Pin 10 &8 conmecied slectrscaliy o The
ey theowgh the dence subrstrate.
Order Number LM1496H or LM1596H
See NS Package HOBC

Dual-in-Line Package
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Order Number LIA1496N
See NS Package N14A
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Absolute Maximum Ratings

tnternal Power Dissipation (Note 1) 500 mw
Applied Voltage {Note 2) 3ov
Ditterential input Signal (V9 ~ Vg) 50V
Ditferential 1nput Sigral (Vy = V) 215-14R,)V
thput Signal (Vg = Vy, Vg = Vg 50V
Bias Current (i) 12 mA
Operaung Temperature Range LV 1596 -55°C 10 *125°C

LM1496 0°C1o+70°C
Starage Temperatare Range -85°C 10 +150°C
Lead Temperature (Soldering, 10 sec) 300'C

Electrical Characteristics {Ta = 25°C, unless otherwise specified, see test circuiti

PAR - LM1596 L1498 uNITS
ARAMET N L}
CONDITIONS min | TYe {max [miN | TYP | mAx !
Carrer Feediviough Ve * 60 mVrrs yne wave &0 40 HVrms !
fe = 1.0 kHz, o*set adjusted '
Ve = 60 mVrrm s:ve wave 140 140 BVrms
1c = 10 MH2, otfset adjusied
Ve * 300 mV, sasare wave 0.04 oz 0.04 02 | mVrms
fc = 1.0 kHz, o*4et adjusted
V¢ * 300 mVy sauare wave 20 100 20 150 mVrms
. e = 1.0 kM2, offset not adjusted
Carrier Syppression 15 * 10 WMz, 30 mVrms 50 65 S0 65 a8
e » 500 kHz, 60 mVrms sine wave
o*fset sdjusted
g = 10 .Mz, 300 r=Vrms 50 50 d8
fc = 10 MMz, 63 mVrms sine wave
B oftset adjuste
Transadmitiarce Bandwidth |/, * 500 300 300 MH2
Carrier inpui Pot. Vg » 60 mVems sine wave
ts = 1.0 kM2, 30C mVrms s.ne wave
Signa! Input Pa Vg » 300 mVems sine wave 80 80 MHz
Vy-Vg=08ves
Voltage Gain, Sigai Channet Vg = 100mVems {2 1.0 kH2 2.5 5 L5 35 viv
Vy - Vg= 0.5Vac
Input Resistance, Signal Port 12 50MHz 200 200 2
) ovievgeosia
Input Capacitance, Signat Port | 1= S0 MHz 2.0 2.0 oF
Vy-VgsCSVae
Sirgle Ended Output Resistance | 1= 10 MHz 40 40 (103
Single Ended Output f= 10 MHz 5.0 5.0 pF
Capacitance o
1nput Bias Current 1y = tels2 12 25 12 30 HA
triput Bias Curremt {1y = 1g/2 12 25 12 30 uA
input Otfset Current [T A} 0.7 50 0.7 50 HA
tnput Otfset Current lly~1g) 07 |. Sp 5.0 50| wuA
Average Temperature (-55°C < T, < -125°C) 20 na’C
Coetiicient of Input 0°C< T, <-70C 2.0 nASC
Qtfses Current
Output Otfset Current {tg - tg) 14 50 14 60 BA
Average Tempe-ature -55°C < T, <-125°C) 20 NS nAf"C
Coetficient of Output 10°C < To<70°C) 90 nA”C
Otfset Current
Signat Port Common Mode fs = 1.0kH2 4 so0 5.0 Voo
input Voltage Range
Signa. Port Common Mode Vy-Vg*05Va -85 -85 d8
Rejection Ratio
Commun Mode Quiescent 8.0 8.0 Vde
Output Vohage
Ditferentiat Output Swing 8.0 8.0 Voo
Cepatitity
Postive Supply Current g = 1o} 20 3 20 30| mA
Negative Suppty Current (140! 3.0 40 3.0 40| ma
Power Diswipauion 33 33 mw

Note 1: LM1596 rating applies 1o case 1emperatures to +125°C; derate linearly at 6.5 aW/°C for
ambient temperature above 75°C. LAY149Z razing spphies 10 case temperatures 10 470°(_:.

Note 2: Voltage sppited between pins 6 7, §-1, 9-7, 9-8, 74, 7-1, 54, 68, 2-5, 3.5,



Typical Performance Characteristics

OUTPUT AMPLITUDE OF EACH SIDEBAND (Vims)

Carrier Supprassion vs
Carrier Input Level

CARRIER SUPPRESSION {¢B)
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Typical Applications (continueq)
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Carrier Suppression vs Carrier Feedthrough vs
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SS8 Product Detector

This figure shows the LM1596 used as & single sdeband (SSB) suppressed carrier demodulator {product detector). The
carrier signal is applied to the carrier irgut port with sufficient amplitude for switching operation, A carrier input level
of 300 mVrms is optimum. The composite SSB signal is appired to the signal input port with an amplitude of 50 to
500 mVrms. All output signs! components except the desired demodulated audio are fillered out, so that an ofiset
adjustment is not required. This circuit may also be used as an AM detector by applying composite and carnier sigials
in the same manner as described for product detector operation.



Typical Applications (Continueq)
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Broadbend Frequency Doubler

The frequency doubler circuit shown wili doubte low-level signals with low distortion, The value of C should be chosen
for low reactance at the operating frequency.

Signal level at the carrier input must be less then 25 mV peak to maintain operation in the linear region of the switching
ditferential amptifier. Levels to 50 mV pesk may be uted with some distortion of the output waveform. If a larger input
signal is available a resistive divider may be used at the carrier input, with full signal applied to the signal input.



Logic Products

FEATURES

* Synchronous counting and
foading

® Upfdown counting

« Modulo 16 binary counter —
‘168A

e BCD decade counter —'168A

+ Two Count Enable inputs for
bR cascading

o Positive edge-triggered clock

DESCRIPTION

The '168A is a synchronous, presettable
2CD decade up/down counter featuring
an internal carry look-ahead for applica-
dons in high-speed counting dasigns.
Synchronous operation is provided by
having all flip-flops clocked simulta-
neously so that the outputs change coin-
cident with each other when so instruct-
od by the Count Enable inputs and
internal gating. This mode of operation
aliminaies the output spikes which are
normally associated with asynchronous
(dpple cock) counters. A butfered Clock
input triggers the tiip-flops on the LOW-
1o-HIGH transition of the clock.

PIN CONFIGURATION

74L5168A, 74LS169A,

S168A, S169A
4-Bit Bidirectional Counters

4-Bit Up/Down Synchmr';ou: Counter
Product Specification

TYPE TYPICAL fuax TY.PICAL S#g:k{)CURREm
74LS168A 32MHr 20mA
745168A 70MHz 100mA
74LS169A 32MH2 20mA
745160A 70MHz 100mA

ORDERING CODE

PACKAGES Voo = ov b Tas 00 to $T0°C
P o7 o
Plastic SO KT4LS168A0, NT4LS169AD, N745169AD
NOTE:
For ! devices d ts Miary see the Signetics Miltan Products
Data Manust
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
PINS DESCRIPTION 745 T74LS
PE nput 1Sul 2LSul
CET input 25ul 1Sl
Other Inputs 150 1LSul
All Outputs 10Sul 10LSul
NOTE:

wm.745mbn(smnvmuoewbosul..m-z.wkw-m.swmn.s.xnzo..A
Iy and -0.4mA g,

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
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o, [2] oLl
Fla 13)0p
1O 776
] = e
ano(i] ]
Cmm s
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[erorme ) G
L mital o S
Lo gDy 1l atTY
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4-Bit Bidirectional Counters

74LS168A,

T4LS469A, S168A, S169A

The is fully progr bie, that is, the
outputs may be preset 1o either jeval, Preset-
ting is synctronous with the clock and takes
place regardiess of the levels of the Count
Enable inputs. A LOW level on the Paraliel
Enable (PE) input tisables the counter and
causes the data al the Dy, inpust t= te loaded
ino the counter on the naxt LOW-to-HIGH
transition of the clock.

The direction of counting is controfied by the
Up/Down (U/D) input; 8 HIGH wi' cause the

LOGIC DIAGRAM, '168A

count &¢ increass, & LOW will cause the count
fo decreass. -

The cavy look-ahead circuitry provides for
cascaging counters for n-blt synchronous ap-
phcatons withoul additional gating. Instru-
merat in accomplishing this function are two
Cour Enable inputs (CET - TEP) and a Ter-
minal Count (TC) output. Both Count Enable
inputs must be LOW to count. The TET input
is foc forward to enable the TC output. The
TC outout thus enabled wifl produce 8 LOW

output puise with & duration approximately
equal to the HIGH level portion of the Og
output. This LOW level TC puise Is used to
enable successive cascaded stages. Ses Fig-
we A for the fast synchronous muitistage
counting connections.

The '169A is identice!l except that it is a
Modulo 16 counter.
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Signetics Logic Prockcts

4-Bit Bidirectional Counters 741S168A, 74LS169A, S168A, S169A

LOGIC DIAGRAM, ‘169A

| D? |
°°mD e & Il Do‘,—,,%

;5‘ Procon

15

Doz

] N_D ik ““o,

N
—D-
e Te
No—
Al v
DS reme
Vo =P 16
GND = P 8
() =P umbers
cp;w‘
i AL 131 I SN A1 11 A
o % O 83 0 L EE %o 0 8 0; LI &f % 21 820 _wstn.a,n,n,
[ cr »

:;’ 1¢ cer 1c cer vc:u-l _c;q cp-
Ewo.mo:ca r%no.o.ozoa —qceT o 0, 0; 05 CIT g, 0y 8, O
= LR A O I IR IR
LEAST BN ICANT ) MOST SIONIFICANT
BT COUNTER BT COUNTER

L]

Figurs 1. Synchronous Multistage Counting Scheme




Procruct Specication

4-Bit Bidirectional Counferé 74LS168A, 74LS169A, S168A, S169A

MODE SELECT — FUNCTION TABLE

INPUTS oUTPUTS
OPERATING MODE
cr u/B TEP =t e Oa Q, 17
1 X b3 x 1 i L ]
Paratiel Load t X - x x i n H m
Count Up 1 h ) 1 ) X Count Up m
Count Down 1 i 1 [ h X | Count Down m
. 1 X h b h X G )]
Hold (do nothing) 1 X X h n x Y H

H = HIGH voltage leval steady sists

h = HIGH voltage level one setp tme pricr 1 the LOW.-HIGH clock ranaition

L = LOW voitage isvel sieady State

1 LOW volage level one setp Ume price 1o the LOW-0-HIGH clock tranariion

X = Don't care 4

Q= Lower case letiers inciceis the state of the refersnced outast pricr © the LOW-HIGH clock tanstion

T = LOW-o-HIGH dlock Tansiton

NOTE:

1.The TC is LOW when CET Is LOW andt the counter s &f Terminal Count. Terminal Count Up Is 644HH) and Terminal Count Down is (LLLL) for “188A.
The T s LOW when TET s LOW and the courter is st Termine/ Count. Terminal Cout Up ls (HLLM) and Termina} Cout Down s (LLLL) for "108A.

WAVEFORM (Typical Load, Count, and Inhlblt Sequences)

Bustrated below is the following sequance for 1. Load (preset) to BCD seven 3. nhdit
the '168A. The operation of the '169A I8 2. Count up b eight, nine (maximum), zev0, 4. Court down 0 one, rero (mnimum),
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1308
J309
1310

CASE 29-02, STYLES
TO-92 {TO-226AA) MAXIMUM RATINGS
Rating Symbol Valve Unit
JFET Drain-Source Voltage Vi 25 Vde
1N-o0Uul
VHF/UHF AMPLIFIER e s
Gate-Source Voltage ¥es 25 Vdec ~
[N-CHANNEL — DEPLETION Forward Gate Current \GFE i 10 mAde
Total Device Dissipation @ TA = 25°C Po 350 mw
Derate above 25°C 3 35 mwWrC
Junction Temperature Range T3 —-55t0 +125 °c
. Storage Temperature Range. Tﬂg —-55 to + 150 c
Refer to U308 fuw graphs.
ELECTRICAL CHARACTERISTICS (Ta = 25°C uniess otherwise noted.}
[ Cheracteristic T Symbol | Mm | Typ | Max I unt |
OFF CHARACTERISTICS
Gate-Source Breakdown Viitage V(BRIGSS -5 - —_ Vde
lg= -1.0pA. VDS =8
Gate Reverse Current Igss
(Vgg = ~15V.Vps =0.TA = 25°C) - - -10 nA
(Vgg = -15V.Vps =2.Ta = -125°C) - - -1.0 pA
Gate Source Cutoff Voltaze VGS(off) Vde
{Vps = 10V, Ip = 1.0%A} J308 -30 -65
J309 -0 — -4.0
4310 =20 -65
ON CHARACTERISTICS
Zero-Gate-Voltage Drain Current(l} Ipss mA
(Vps = 10V.VGs = O J308 » - 60
J309 n -—_ 30
J3io oA — 60
Gate-Source Forwarnd Voiage vGsify - - 1.0 Vde
(Vps = 0.lg = 1.0 mA}
SMALL-SIGNAL CHARACTERISTICS
Common-Source input Conductance Refyis) mmhos
(Vps = 10V, Ip = 10mA, f = 100 MHz) 4308 - 0.7 -
J309 7 0.7 _
J310 0.5 —_
Common-Source Output Conducance Relygs) - .0.25 —_ mmhos
(Vpg = 10V, Ip = 16mA, { = 100 MH2)
Common-Gate Power Gain Gpg —_ 16 — d8
(Vpg = 10V,Ip = 1BmA, f = 100 MHz}
Common-Source Forwaed Transconductance Relyts) -_ 12 - mmhos
(Vps = 10V, Ip = 1 mA. { = 100 MHz)
Cc Gste input Cond Relyig} —_ 12 —_ mmhos
(Vps = 10V, Ip = WmA. { = 100 MHz}
Common-Gate Forwam Transcenductance ofs pmhos
(Vps = 10V, lp = WmA. = 1.0 kHz) J308 8000 —_ 20000
J309 0000 — 20000
J310 BOOO —_ 18000
Common-Gate OutputConducance gos pmhos
(Vpg = 10V, Ip = W mA, 1= 1.0 ktz} J308 - 209
J309 —_ — 150
J3o — 200

e

MOTOROLA SEMCONDUCTORS

SMALL-SIGNAL DEVACES



ELECTRICAL CHARACTERISTICS
STATIC CHARACTERISTICS *

E) o 2
PARAMETER Voo | conDITIONS | TLOW BC THEH | ynirs
{Vdc) Min. | Max. | Min. | Typ. | Max. | Min, Wu.
QUIESCENT DEVICE oo -1
CURRENT 5 [Vin=VesorVoo| - |005]| - |o.0005 0.05] — | 1.5 |pAde
10 | Altvalid input - 1] 0.10 - |0.001 { 0.10 - 130
15 {combinations - {0.20 - 10002} 0.20 — { 6.0

NOTES: ! Remaining Statnc Electrical Characteristics ace listed under “SCL4000B Series Family Specufncanom’
2 TLow ®-55°C for C, D, F, H device.

= -40° C for E device.

Thign = +125°C for C, D, F, Hdevice. .

=+ 85°C for E device.

3 This device has been designed for balanced output drive current specifications. Consult Family Spesifications.

DYNAMIC CHARACTERISTICSI{C, =50pF, To = 25°C)

Vpp i ;
PARAMETER vad) Min. Typ. Max. Units
PROPAGATION DELAY TIME tpLHe TPHL 5 - 60 120 ns
10 - 30 60
15 — 25 50
QUTPUT TRANSITION TIME trLm. tTHL 5 - 100 200 ns
10 - 50 100
15 - 40 80
Vos. DRAIN VOLTAGE (Vdc) N 50 I S
220 -18 -16 -14 12 -IIO «? -? 4 2 0 T8 Vs = W Vde T
Vee=~5 Vdt 5 -~ T
Sl =7 f|m=——
[ ‘A 15 3 E 4
Vo =-10 Vec 7 2 § g
T 2 2 3 B/ Ves = 10 Vée
e 2 20 7
30 2 s 15 //
z a 19 /1
7 -35 : . y
Vo =15 Vde L] 40 3 5 LA Ves=5Vk 7,2 25°C+
1 "1 T = 25 £ 45 E - 11
J I l 3 ; - 0 2 4 6 8 10 12 14 16 18 20
-50 Vos, DRAIN VOLTAGE {Véd
Typicai P-Channel Typical N-Channel
Source Current Characteristics Sink Current Characteristics
APPLICATIONS INFORMATION
16 SCLAOES 12 sCLa0ES
) SCLAOES
Ry
IN T
EMEY Rt 100MLL
L
Rs  RAg*(SX-10X) Rg vva, UPBER SWITCHING POINT :
XTAL Jhset voo
-c—s?-' * Cyamrans » L 2
e et Cs*Cr 1y -2 LOWER SWITCHINGPOINT ¢
22R+Cy LR
. w2
Qg2 {2X = 10X) Ry "> g

Typical crystal oscillator circuit

Typical RC oscillator circuit

Input p!usé shaping arcuit (Schmitt
Trigger)



B.ECTRICAL CHARACTERISTICS (continued) (TA = 25°C unless otherwise noted.)

Charscteristic Symbot Min Typ Max Unit
Comnon-Gate Forward Transconductance gfg pmhos
fvps = 1CV,ip = 18mA, { = 1.0 kHz) Jacs - 13000 -—
J309 -_— 13000 —_
J310 — 12000 -
Com~on-Gate Output Conductance Qog umhos
Nog = 10V, ip = 1DmA, f = 1.0 kHz) J3os — 150 —
J309 -— 100 -—
J310 150 -
Ga=Dn2in Capacitancs Coa —_ 1.8 25 pF
Ve = 0,VGs = ~10V, f = 1.0 MHz)
Ga=-Source Capacitance Cg,' — 43 5.0 pF
Vog = 0,VGgg = ~WV, f = 1.0 MHz)
FJNCTIONAL CHARACTERISTICS
Soise Fgure NF — 1.5 —_ dB
e = 10V, Ip = 18mA, f = 450 MHz)
geuive-em Shont-Circuit input Noise Voltage €n - 10 - avrVHz

Wng = 10V, ip = 10mMA, { = 100 Hz)

- Pmse Test: Pulse Width < 300 ps, Duty Cycle < 3.0%.




FGURE 1-— 450 MHz COMMON-GATE AMPLIFIER TEST CIRCUIT

500 AV S0 Q2
Source 1 LOAD
c3
(8]
: CSily
i
77
1.0%x

C1=C2+0.8- 10pF, JFD =MVMOIOW,
C3 = C4 = 8:35 oF Erne 5$539-0020.

CS = C6 = SO00 pF Erie (2443 0001

€7 = 1000 pF. Atlen Bradiey =FASC,

RFC » 0.33 g+ Milter ¥9230-30.

L1 = One Turn =16 Cu, 174 1D, {Aw Core).
L2p= One Turn =16 Cu, 1/4” 1.D, {Air Corel.
L2g = One Turn =16 Cu, 174" 1.D. {Aw Corel.

FIGURE 2 ~ DRAIMCURRENT and TRANSFER
CHARACTERISTICS wersus GATE-SOURCE VOLTAGE

n

FIGURE 3 — FORWARD TRANSCONDUCTANCE
versus GATESOURCE ¥OLTAGE
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FIGURE &4 —- COMMO%SOURCE OUTPUT
ADMITTANCE and FORWARD TRANSCONDUCTANCE

VGs. GRESDURCE 10LTAGE (VGLTS)
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SCLA069UB

CMOS HEX INVERTER

FEATURES

4 Fully “B~-Series Compatibie

4 Diode Protection on all inputs

¢ Balanced Output Drive Current Specifications
& Pin Compatible with 74C04

DESCRIPTION

The SCLAD69UB consists of six CMOS inverter
circuits. The device is intended for generai-purpose
inverter applications where the higher output drive
and ievel-shifting feature of the SCL4DD2UE and
SCL404SUB are not required.® The SCL4DGSUB is
particularty useful for quasi-linear circuizs such as
oscillators (See Applications Information).

*For pin-to-pin éompnibility with the SCL4023UB
and SCL4049UB, the SCL444SUB is available,

SCHEMATIC DIAGRAM
{one of six inverters)
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IMPUT VOLTAGE fvg) —v

Typical current and voltage transfer characteristics

CONNECTION DIAGRAM
{all packages)

Vop 6A 6Y S5A 5Y 4A 4Y
] 1 } | 1 | ]
14 13 12 11 10 9 8

SCLA063UB
1 2 3 4 5 6 1

i l LR 1 1 1
1A 1Y 2A 2Y 3A 3Y Vgg

Add suffix for package:

C 14-pin Cerdip

D  14-pin Ceramic

E 14-pin Epoxy

F  14-pin Flat ;
H Chip

1
RECOMMENDED OPERATING CONDITIONS ‘
For maximum reliability: i

DC Supply Voltage 3w i5 Vi

VDD - Vss
Operating Temperature TA
C, D, F, H Device

E Device

-55to +125 °C

-40 to +85 °C!

LOGIC DIAGRAM i
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