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APPENDIX A
INTEGRATED CIRCUIT DATA

INTREDUCTION

This appandiz conlaing degcriptions of cenain inlegrsted cirosis 68 an sld 26 wnder i j

this equipment. Detalled inlsimation on IC's r.uulnlﬁa bagic lagie lllmqnl: :.:.-1::1-:::12;;:.u:;::“;l;:pfal
tireuild ava mol Intluded Bn this appendian a5 i Eheory ageritisn iy summariced below and the sgeratige =
such giveuils within this equipmaesr may G readily uwadergtoad fram @ rewiew af fhis cummary and th
schamatic dagrams scluded in Secthn VI of this canuai. ‘
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INTEGRATED CIACUIT DATA EPH SERIES VHF RADIC

FLIP-FLOP

The ftlp-flog loglc elemenl ks the basic dal storage ehement af digital lagie. 1t han !wo outputs Ehat wre

ahways Or oppadile legic lewels, Thed i whes ane sutput is HI the athes is LO. Toe fipflsn will ramai
3 particular siabe uniil thar stace is chiaged by an isgar clgnai b P s

[ 210K

|

CLlam

BASIC OP-AMP CIRCYITE
AEMITER

An output velisge may be dmited te cermain Tewels by amiecilon sppregelste fener dlod d plaei K 1
parallel with tha fesdback reslstor. Vallage [miting css Be accomphshed in ba.m.rdiu:u:;;llg ||!|!||"m"j‘nnl.:m .
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EFH SERIES VHF RADID INTEGRATED CIRCIIT DATA

INTEGRATOR

An op-amp in which the anly fesdback slament i 2 capacivss. The outpur &1 sp islegrsiar 8 3 qamp, th
slope ol which is determined by the ampliude af the soeady siace inpen 1ed she AC 1irr|t=-:un|ur||.. e -

e

ZEAD CROSSING DETECTOR

The pasithvs feed back palh casses the cutpwl veltage fo delve 1= the sabsralban patenti I

ol of agposite palarit
aF 1ne ingut woltige. [daally, 1he suiget swiches Gam ane satwslion level ta The semaiE L.L:rpiliﬁ" jI:-....| I;.:
the ifful vollage fasses throwph fero.  Moise ismunily demaade the adaiuen of B. which resuives Ehat Lhe
Input reach a certain magnitede aiter passang ders balors Eha owipui will $winzh, a

Rg
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W
L WHERE Wy = MOST MEGATIVE ¥
¥p + MOET POSITIVE e
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INTEGRATED CIRCUIT DATA EPH SERIES WHF AADID

INVERTING G P-aRiR ASPLIFIER

A wellage applisd ar the Investing [=] input will cause an auiput waliage [¥o| of oppesils pelariiy as the
applad wallage., The reluliEnsnis ol the inpul and cutpst weltages i shawn in 1k lellewing equaticns;

va = [RIJRI) Vi GAIN = =[RI/RI)

Sram (e abgve esudalisa, @ Tero inpul veMage skeuld give 3 zers auipwt B Aa has been adjusted to the aull ol
the amplifber.

CHECHK
IMEYT wOLTAGE
HERE ai
Wda  wis
A |
(B3 e # -
Wi 1+
(=1 ¥ ¥a
l e f ;[—J
¢ |
Wdd

HON-INVERTING QP-AMP ARWPLIFIER

& valiage sppiled ai 1ka aaf-invening |-..-J Inpul will sswew Bn sulsul weltige |[Va] of the same polacily an (ke
apglisd vollage. The reiationship of e bput and cetpril valtages b shown in the fellowiag equilicas:

Ve = 1 & (R/MI| VI GAIN = 1 4 [RI/RI)
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EFH SERIES WVHF RADIO INTEGAATED SIRCUIT DATA

Law PA FEILTER

Tha low pass filter is @ varalion sl aa inverag op-amg circuil. Tha additiss ¢ rapacitor CF fa the feedback
nagtwork around the amphlief pidvided low pasd TRIERf f6 Che imgsut vaitkgi, The sxpression T = R gives
ihe time seguired dae Yo ia reach 63% aof she final value

y Gf
rl

Rl

Rl
wi w =

Wa T

|T1Hf'ﬂ‘| iy

LT Wy — I
v LAY SRR ~

WOLTAGE FOLLOW

This configuration 1s & speclil ense of tha ssndavering amplifler previously @iscussed. with AT egual 1a rers.
Thareiare ihe mebifiasshiz of the inpet akd selpel valiage reduces 1a Ve = Vi, & esity geis. It 1d wded 1a
Pmid. LAl ||'|p|.||. impedance and hu'"-irl‘ BEliEn.

e

e — Vo

¥ -:—I; ;t—l
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INTEGRATED CIRCUIT DATA EPH SERIES VHF AADKS

THRESHOLD DETECTOR

Trazhald deteciars use pashive lesdback (o teggle 1he op-amp sutpwl whea the Input wvediage (Vi) i abowe g
below 4 velfage lewal [% cthreaBeid] sel by R and B3, RE prevides the posltive fesdhack required for & cleas
wwilch rom 2ne sacuradlon level 5o anolher. The wallige polarily [¥5) deLismines the initisd autput ssate of
|he amplilier and the paldnidy &l (he threshaid being delected.

Bl
Wi -
Wa Vi W
o d ‘.,.-""' THRESHELA
R A4 —
W y "11‘ " ——
=] L
*3 “YrmmEssoLn
v
FFE AWPLIFIESR

Tia principal upe af the differsatll smglifier is 10 fransfate signals, fram sources relerenced to some level ather
thas signal gresnd, to signals referenced 1o sigesl ground,  The seatonship ol the ingul and owipul wedtages i
chown In the follewing squalfonu:

Vo = ~(RIJRI) Vi if Rl = 83 and B2 m A4 GAIN = -[Ri/&I)
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EFH SERIES WHF RADIO INTEGRATED CIRCUIT DATA

SURFACE MOUNT COMPONENTS

Found keaded and flat leaded companents can be mounted on the surdace of & board
rather than through plated hales on a boand,

The lilustrations below demanstraie acceptable mounling praciicas for round
leaded companents on surfzace mount boards.

PREFERRED

[ | Lead is centerad an the pad. At least 0.040"
{ihe thickness of 8 dime) is in contact with the pacd.
The lead does not overnang the pad.

! ACCEPTAEBLE MINIMUM

E 1 The leagd has a minimum of contact area and
has a slight overhang. The lead is nol centarad
— = 0040 000" —# == gnthe pad. The lead is at the edge of the pad.

The ecatact area i nol lass than 00407,

BENDYEKING Fage A-T




INTESRATED CIACUIT DATA EPH SERIES VHF RACID

SURFACE MOUNT COMPOMENTS (CON'T)

The ilbusirations below show accepiable ways of meunting flat leaded companents.

PREFERRED
L Laad is centerad within ihe confings of the
pad.

— )

[ 1 ! Haal rises before laaving pad area.
e ’

MINIMUM ACCEPTABLE

0% Lead migalignment s not more than
Misaligned 50%5.

Page A-8 BENDIXKING



EPH SEFIES WHF RADID INTEGRATED CIRCLIT DATA

The illuetration below shows an unacceptable way of meunting a flat leadad
companeant.

UNACCEPTABLE - REWORK

‘ .
. _':r?i.?ﬂiglad Lead is misaiignsd with the side of the pad |
L or the length of the pad by more than 53%. |

/
|I 3 7
> 0%
—— /—— Misaligned

BENDIXKING Page A



INTEGRATED CIRCLIT DATA
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SURFACE MOUNT COMPONENTS (CON'T)

The lallewing llustrations show acceptable saider hasghl, amount of fillet, conducior

spacing, and amaunt of alswabla chip foat.

The Hiustrations below show acceptabnle filley hﬂlgms.

TORP VIEW

SIDE VIEW

TOP VIEW

TOP VIEW

SIDE VIEW

PREFERRED

Soider fillet haight is 30%% of 1he and
haight.

Thera is complete wetling of the pad and
davice end fermination,

When the chaps are wave soldared, it is
pemussibie 1or 1he scldar o come 1o the

I3 of @wvén avar the cap of the and
termination.

ACCEFTABLE

Solder filket haight Is 12 the top of the end
le rrenatian,

There is good welling.

BALMIBALIBA
ACCEPTABLE

The il height 15 10% af the end
Iermenation,

There is incomplete wetting of the pad
and terminatan,

age A-10
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EFH SERIES VHF RADID

INTEGRATED CIRCUIT DATA

SURFACE MOUNT COMPONENTS (CON'T)

The illustrations below shaw acceptable ameunts of solder appied o

surface mount chips.

FREFERRED

The scider fillet is continuows arcund the
perimeter of the chip fermination.

Thera is gocd wetling of the (and and termina-
1hon. “

Fillet height is approximately 30% of the
termingtion hesght.

MIMIMUM ACCEFTABLE

There is 50% solder coverage f the parimeter
af 1he chip.

The fillet haight is &t least 10% of the terming-
ficn height.

The illustration below shows a chip companent that should be re-
worked bacause of ingulficient solder. There ig less than 50% solder
coverage around the perimeter and battom of the chip.

r A

P F R

UNMACCEPTAELE - REWDORK

Thera is [ass han 50% sokder coverage on
the perimeter of the chip.

There is kess [han S0% solder coverage on
tha bodtom of the chip.

The solder filet is insuHiciant,

SENDICKING

Page A-11




INTEGAATED CIRCLIT DATA EPH SERIES VHE RADIO

SURFACE MOUNT COMPOMNENTS {CON'T)

The two illusirations below show acceptable concucier spacing altar

solder llow. The spading is nol kess than 50% of the crginal widih or
lass than 0.008°,

PREFERRELD

F:__;% The soldar halds the chip 1o the pads and normal
concucior spacings are maintained.

MIMNIMLIM ACCEPTABLE

E:ﬂ The spacing between the pacs is reduced 10 50% of
St the anginal spacing,

T 1

The illustration below shows an unacceptable chip component, where
the spacing befween pads Is reduced by more than 50% because of
excess soider. This compenent must be reweorked,

REWORK - UNACCEPTABLE [
I T Tha spacing batwean the pads is recduced by maore than :

S0%t bacause of excess salder.

Page A-12 BENDIXNING



EFH SERIES VHF RADIO 4 INTEGRATED CIRCUIT DATA

; SURFACE MOUNT COMPONENTS (CON'T)

The iliustratisns below show acceptable companents that have not
floated higher than 0.0207 above their pads.

PREFEREED
Tha salder helght ks minimal.

Tha fillet is concave.
There is good walting,
: The chip is raisad less than 0.020",

L o |

ACCEPTABLE
\L‘ The solder has fleated the chip
—'_;' — qff its adhesive (it usad) but the
| a | ameount of loat is not graalar than
0.020",
<0.020"

BENCTEEING Fage A-13



