
P.eliminary speciÍicalion

Satellite Íront ends SFgí0 Íamily

APPLICATION

The sFgl0 salellilê Íont end íamily
is d6igned ro cover al Íequencies
in lhe ange oi 950lVHz lo
1750 MHz Íhêy are meanl lor bolh
DlD2-t\,lAC DBS and PAUSECAM

Ïhe sF910 has a buil-ln digirarly
conÍoll6d (l2c bLs) PLI luninq
system. The lF pan is €quippèd wilh

Thê D'veÍsion has a dualswllchable
inpul which iscontrolled via an
2C brs Thê SF914 and SFgl4D
meel lhê requiremènls Íor radiai on
in accoÍdance wth Iire amondmênl
lo CENELÊC ËN55013 (57 dBpW).

DESCRIPTION

Thes€ satê ite Íont ends area
combinalion ot a lunê.covo ng á
lrequency range oÍ 950 À4Hz to
1750 [,lHz and an lF signal

The tuner is liried wlfl aboadband
malching nelwo* lollowed by an RF
amplilier wh ch is l@dedwilh an
ele.lronically luned bandpass lill€r
The selected channel is mix€d wilh
a synlhesized osc llaloÍ signal lo
obla n an intêrmediàl€ lrêquèncy
(lF)whch in lLrrnpass€s lo a liller
and a gain conlroll€d amplilier
The lF unilconlains a SAWÍlter
iollowed bya buÍÍer ampllieí and á
PLL FM-demodu alor The
demodulal€d sg.a s ar€ appliêd lo
a vldeo buÍleÍampilerro drivè rhê
video signal processing cÍclit.

Thê untis mounted n a m€lal
housng with lronl and € cov€rs.

L Thê oeilator Íèquency is higherlhanthe aerial signal lr€quency.

OUICK BEFEFENCE DATA

Sysl€m I O-/D2-MAC. oAL, SLCAÍV
Frequoncy band ló50 MHz o 1750 ÀrHz
cr^an4êls ll roá0 n ac6rdànc€ $ilr waBc/?
hrêrmed . re Írêquenc y (nole 1 ) | 479.5 MHz
Beseband v,deo polarry lposiivó

AVAILABLE VEFSIONS

TYPE INPUf CONNECTOF(S)
AMTSBLAÍT/

CENELEC
CATALOGUE

NUMBEF
sF912
sF9l20

sF9140
EC (íema e
EC (lsmal€and Ec lmals)

3122 237 14551
3122 237 10561
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P.eliminary spêciíi€t on

Satellite Íront ênds SF9'10 family

BLOCK DIAGFAM

PINNING

PIN FUNCNON

A2
5
6

13

17
19

24
M1
M2

a€ alinpul2 (male, o-v€Éion)

LNC wJtagê supply (D-vêrsion)

luner seclion voltage supply
ScL (s€ial clock linê) l2c.buscontrcl
SOA (sèiál dala line) l2c-bus contrcr

cvBs bas€band ouFut
{F $ct on voltag€ supply

SEMICONOUCTOF COiIPONENÍ LIST
BF Ímsisror I BFG93AF
PrN diode |HVF1BT
Mirerlransistor |BFF92A
Oscillalor lÉnsisror BFFI93A
Tun ng d odês I BB€11
PLLIunhg lC lSp5OssS
lF Íànssiors |BFB92A * BFSO1F
F mp rC l !pC16B8G
saw frlêr lBs29
PLLdÊmodulatorlo ITDA873O
vari€pdod€ lOF4199
vrdêo hansistor lBc848B
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Píêliminary specilicálion

Satellite Íront ends SF910 Íamily

ÍIIÊCHANICAL DATA

T
L

sF91ZSF9l4
sF912D/SF914D

IEC (iêmale) 75 o
lEc (lêínarê) / lÊc (mqlê) 75 o

Fig.2 Me.han €l olllin€.
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ELECTFICAL DÀTA
Unlêss olheMis€ speciti€d allelocMcal values apply at an mbièfl temperàture oÍ 25:i5 rc, a r€latve humidity oÍ
60110%, tlner and PLL supply voltagês al510.2 V, an lF supply vollagÊ oÍ 1210.3 V and a luning supply vollagè
oÍ 33 10.5 V via a 22 o sêiês í€sislor, S€ê nolê 1 ,

PAFAMETEF UNIT

voltages and curíênls

Tun€r s€cton lohágê supply
Curenr drawn Írcm +5 V supply 150
lF secton voltêgê supply
CuÍenl dlawnÍrcm+l2V '132

Tuning vollagê slpply {nolê 2) 33
Tuning vollag€ supply c]llíenl 1.7

20
LNC vollag€ supply dÍenl 400

1 . The lronr end is iuned by heans ol a buill-in l2o-bus conlrclled slithesizêr. For tufthèr inlomalion r€16r io
Applicalion hlormailon.

2. An extÊnal pull up resistor ol 22 ko t5'Á Ínusl bê connêclêd belwêên lhe luning vollag€ spply and pln 1 1
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Pr€lminary spec ícaron

Satellite front ends SF910 fami ly

CHARACTEFISTICS
A lsprc "ed np,l pvelc 

'p 
êr lo 75 OinpLl impedarce.

CONDITIONS MIN. UNIT

FF inpur characrerisrlcs

1.5 3
6 dB

79 dBFV

Tuning íangê (cariêr líequêncy)
[,larg n al enreme channels

965

2A

1735 MHz

MHz

Oscil ato. vollagè ataerialinput
Íom 40 MHz to 1 750 l\,fl-lz
Íoín 1750 MHz lo 2250 MHz

54
76

dBrtV

5
10 15 dB

50 dB

50 60 dB

Channel 1 in-channel inleímodulauon 79 85 dB!V

ln-band inleÍmodulanon 79 dBpV

aFc outpur chà.acleri3lica

DC evêlwh€n coÍ€clly lLned 3 3.8
90
22

AGC ourpur characro.isric6

10 kíl

t00

loí79 dBfV unmodu aled ÊF inpulsignal
lor44 dBuV unmodualed RF inoulsional

3.5
7.5

470
DC lêvel 2.3 28
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Pro iminàry sp€cilic€lion

Satellite front ends SF910 Íamily

PAÊAMETEF CONDITIONS Íll N, UNIT

PAL vldêo char.ctêrlstl€ (moa3u.êmenr condirionB. unlê6s olhêMb€ spêcllled)

60
m€asu€d in 27 MHz bandwidlh 30 dB

MODUUT ON PAFAMÊTERS

CCIR-40s píêldê-emphasis
PAL cod€d vid€o signal

25

m€asuÍêd Íom toP sync lo pêa,k
550

Basêband t€quêr'cy rêsponsê marlmum ampliluds dêvialion
bêtweên 0.1 [,lHz and s [,lHz

0.5 dB

lhê c limil átwhich clicks in a
75% saturalêd colour baí are jusl

13 dB

dB
Unweighlêd slgnaf lo-nolsê Élio c/N = 14 dB 39 40 dB

lr€qu€ncy devialion 16 l,lH2lr' dêg

Ír€qu€ncy d€vialion 16 l,fHz^r' 6

Second od€r inlsmodulation
(Ihê lê!€l d íêíêncÊ b€lwêen a
3.25 MHzvideo caílêÍ and ils
sèc$nd háÍmonic ar 6.5 MHz)

25 30 ds

Í$AC vld€o characlerbllct

I,IOOUUT|oN PAFAMETÉFS

EBU pr€-/de-emphas s D2-[,|AC 13.5

msasurêd Ímm black to whilê 700

B6ebad lÉquêncy íêspons€ maxlmum amplilr'dê dêviaiion
b€twoen 0.1 MHzand 10 MHz

dB

$lê c/N llmitarwhlch clicks n a
75'l. etuht€d @loLr! bar ar€ just

9 dB

C/N va|ll€ lor BER = 10-o

C/N valu€ loÍ BEB = lo 5
I

11

dB
dB
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Prêlimlnary sp€clÍcallon

Satêllite front ênds SF910 Íamily

LOGIC TABLES

READ MODE (FM.1)

Slalus bt4e eplanalion

t2
t1,  t0

PowêÍ on resêt lndlcaloÍ, sêt !o loglc 1 iÍ lhê powéÍ supply to th€ d€vics has drcpp€d

Th€ POR is s€t to 0 wiên th€ .êàd sequoncÊ is lsminal€d by a slop command
Phdê Loêk Dêlêcl Flag:
1 = dêvicê is phasÊ lockêd

No Ísbvanl inÍoímton
srarus pon€ P5 aÍÉ P4

42, Al , and A0 5 le!€l ÀD convon€r data ííoÍn P6, Én b€ us€d lo i€ed AFC inlomallon Írom lhê lF
seclion to ihe micloProc€so!

FEÀO MODE MOM PROCËESOR

Tablê 2

tsB LSB
I 0 0

t2 | l t0

stad STB
stàrt STB Siop

Noacknowlsdge ênd oí dala
Slaít slarl condilion

Ack acknowlêdgê
STB stalus byr6
Slop stop condition

S€pt€mbeÍ 1991 252



Pl€liminaíy speclrcalion

Satellite Íront ends SF910 family

Tablê 3
MSB LSB

1 0 0 0
0 n13 .12 n11 n1o n8

bÍê 2
n6 n5 n3 n2 n1 n0

byle 2

CP

P6

T1

P5

Í0 1

P3
(not€ 1)

1 os

1 . P1 and P2 not connêcl€d in írê lC padGge

Th€ addíêss ol ltl€ lÍont€nd is Íxéd
ro c6r(r\,ra1, MAo) = (1,1) and also
Í*ponds lo C2:(MA1, [,1A0)= (0, 1)
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PGliminaÍy spêcif càlion

Satellite front ends SFg10 family

Prcglamtnablê dlvldêr 3êtllng

DlvidêÍ Íario N = 16 )( {Íd,pc + ÍiÍ,pc) (MHr)

Fo€c=N/ 16 (MHz)

N = i16384 x n14) + (81s2 x n13) + (4090 x n12) + (20,4 x n11)
+ (1024 x n10) + (512 x n9) + (256 x nB) + (128 x n4 + (64x n6)
+ (32 x Í5) + (16 x n4) + (8 x n3) + (a x n2) + (2 x n1) + (n0)

ChaÍge pump s€tltng CPcan b€ set lo oitheÍ 0 {LOw curenl) or 1 (HIGH currêno. CP = 1
Íssults in Íast€st luning

Têst node setting Tl , T0 = 0 Íor nomd operalion
PLL disabling OS = 0 ior nomd opêíanon

OS = I swltchss hs chafS€ pump lransistor to a non-conducling siat€, thê
Írcnt ênd can rhên bê tuned Í'anually wih a vadablê tunlng volragê appllêd
to pin 11
When sêlelins OS = 1 , il is íecommêndêd lo sêt simullanêously T0 = 1 .

PoÍ Polo P5 Í)ol us€d
Poí PO l/O poí13

0 lor HIGH ihp€dance odput
1 lor LOW ihpodace oulpul
ll lhe pon is to be us€d as an inpd pod il should mt be programmed to
oulPut a Low imP€danc€ stats

Potl P7 lor singl€ inpul wrsion: P7 = 0 lo. nomd opèratjon
ior dual inp'n v€F on (mtennainp'n slel)
P7= 0 lor inpd BF1
P7 = 1 lor input BF2
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Preliminary speciti€iion

Satellite tront ends SF910 family

Slarl D o v2 cB1 Stop
Slarl D o v2 cB1 cB2 Slop

Slárl D o DIVl
D Dv2
cBr cB2

stad csl cs2 DIVl

WBITE Í\,1ODE

OV1 dividèr ralio bylê 1
DlV2 divider ratio byr6 2

APPLICAT|oN INFOFMANON

For lL ntrer inlormation ÍêgaÍding
general aspects ol lzc-bus control,
eÍet lo "The lzo-bus speciíiêalion'
publlsh€d by Philips componênls.

An €xamplê oí a simple AFC syslêm
lor lhê lront ênd in combinalionwiu'
an inlêdacê ci.cult is brlêfly

Íhe syslêm makes us€ oí lhe
inleÍnal Á/D convêrtêr oÍ ltrs PLL
lr€qu€ncy synlhêsizer in the tuner

Th€ AFC signal coming oul on pin
22 isappiêd lo asmpleí Ís l  order
lowpa$liller (F4 - C) lo remove lhe
vldêo and ÍÊquency dispercal signal
in od€r to obtain a DC s gnallhal s
a mêasur€ íor thê centeír€qusncy
ollhe FM signa enleing ihe
dêmodulátor Wlh F4 = 470 ko and
C= 100 nFasui lable owpa$ f l ier

A simple low lÍequency opeÍaliona
ampliliêr is used 10 makea DC level
shitl and slop€ adjustmenl so thal
rhe ouFut (vo) malchesrhe t/o
converlêr window. ThÊ !/D
conveíer has 5levels rd9i.9 iiom
000 to 100wilh lhe mid lov€|010
corÍespondng lo th€ window cênlfê
a.dnd 1.88 V and a w ndow ol
abou 750 mV Fo. a luning
accu€cy ol11 ]\,lHz, Ê2 MHz
lrequêncy window is .equ red. Wilh
lhe demodulálor slopê ol aboul
85 mV/MHz, a 2 MHz window át rhe
AFC oulpul eqLáls 170 mV.
Th€relore the lnrerlace circlit musr
pÍovidê á galn oí 750 mv/170 mv =

Th€ rêsisloB €n be @lculáted Íom
ihê Íollowing êqualions:

G=(1+Rl)+Bx

Rx= F2 + R3+ x R3_+ (83+ + R3 )

F3+ is flê va u6 bêlwe€n lh€

F3- is lhe value beiween ihe
wipff ol R3 and ground
VO=N1xG) (VSxFlxR3)

Íhe d gital valuês lrom the A/D
c^onveneí oulput can bs rsad via lhê
lzc-bus and pmcessêd by 1irê
mlcro.onlroller thál controls the
luning syíem Th€ soÍware lor lh€
AFC luning sysl€m musl be ablê to
hafdle a cuÍvê shown n F9.4.

A deínonslralion sollwaG páckagê
is avaiab ë iÍom Philps
CoÍnponenls loÍ @ntrclling all 1!ning
íunctons ol a PLI synlh€sizêd
tuning sysl€m lor satêllilê r€ceivêís.
ll ÍêqliÍes a MS-DOS opêÉllng
syslêm and ons on lB[,] PCÀT/AÍ
computêrs of c^ompaliblês. For
controlol lnê lzc.bus an nt6rÍáce
board is rêquirêd which is plugged
into th€ comput€is CÊntÍonics port.



Pr€liminary sp€cilicálion

Satellite front ends SF910 fami ly

ÍVtouoiing thê unlt on a píln!êd
wning boá.d (PwB)

Tho unit must be ndnt€d on lhê
b@d€ns! ng lhal hêrê is no
cl€alance b€tw6ên thê suppoíling
surÍsces and rh€ PWB.
ln hls condfton u'ê unillssold€red

ïnis c€n be achievsd by:

(á) PÉsing trê unil vêíticálly on
rh€ PwB du .g sold€ing

(b) Slppoding lilê unil wllh lls
aêrial connector in lh€ 9tÍ

(c) Twistlng lh€ gíound lags (see
Flg.5).

In order to pEvênt any strêss lo thê
PWB 1t is recommênded hal lh€ unit
ls supporled at ils a€ alconn€clor

Fig.3 AFC inteÍacê circuil.

I

viewed íom lhê soldeÍ sidê,

ssptsmb€r 1991 2&



PÍêlimináÍy sp€cilicalion

Satellitê ÍÍont ends SF910 íamily

.99
L;,;A#-# d*-r+boo r+ óoo-tW3' ;  . f f i  r  F p ' - -  f f i

---ry ':" ' J -r 3, W
,,t4 r 1s

Viêwêd tom lhê soldsÍ sldê.
(l ) Additonal hds ioÍ êxtra ÍlÍng wih a pan lap scr€w 2N. mar( lsnglh 4.05 mm.

Flg.6 Piêídng diso,ám.
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