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FEATUBES AND APPLICATIONS

N LGH REsOLUTION. INTEFLINE TFANSFEN CCO
rhe TM 7/IM.6 s a srareil]lhe an ccD came.awhich
usesa l /2  ncr rhshreso lu ron  maoe.  Thsuntoners
oDrsrandrn0 compacrness, bsh pencrmance, ron9 tlo
rr 0h srabr iry as we as a nunberor lechnioal
lnnovsriöns such as vadab e4cclroiic shulterand
asynchtunousßsel. I is desigied ro be as mp e yel
hicrr q!a ily camera ro.ve.salle applicarions such as
ma.h ia visön afd iroQe processrnQ rcbotca,
medical. and sufroillänce Gpp icalions rre uniqueness
oi rhe TM 7 series is $e sze and
essenlB iorlh€ lala aniflc]a inlo ioence. The l1l 7
docs nol havo elehalsync inpursince lhe major(y ol
rrame erairbeß aqu F a phase lock oopcücui or
vid0o oulpul. For applicaüons requk n9 exremalsync,

VAFIAALE ELECTEONIC SHUTTEA ANO RANDOM

drarn rype sriu sr
hechanism which p@v dcs a supeb p cture al varlous
speeds wilhoul smearnq lhe camcra has lhe
capab nyb exlernarry vary rhe eleclronic shu er rate
via a manoa ry conlro red BcD swibh nom 1/601o
1/10,000 sec. in discrete sleps.

MINIATUFIZED AND LIGHTWEIGHT
arPULNX.aheras arc builtwilhlhe same design
pinciplesr soldslarerechnoogy mintalunzalion
(incrudinglenses housiqs andcrbtetispmiarization
(sucn as rcmre 'haqerand lmage inlensledcamen
veßions) ThelseolaccD magesensorinlhevideo
came.a modure andrlre deve opmem or specia mjnic
munr renses makes I poss b e lo produce a very
compacl riqhMeorrt and rcbusl seiesor camo.as. fte
TM-7 sedes is rlre extonsion or this pr nclpte and makes
lre enr re camea just r&e a remoted head.

LONG IIFE: 4 THREE YEAF WABFANTY
TrD ccD sö id slale imaAc sensor allows lhe camera
10 ma,.ra,n a superorpedomance evet rndeJiniciy
wh le requkno vinua y no marnrenance PULNix
bärks ä lollhe TM seriescame.aswilh a rhree year

waRNrNG: Unscrewing lhe €me!ä cover or
openrhq lhe @mera In ahywaywil void rhis

FFECISE IMAGE CEOMETNY
On lrre CCD imaco senso( thc pholosensor etemenG

nd yedrcaly so lhat
a very prc.'se 'maoeqcomelry may be oblatned

comFrcd la rhe ra! or convenljo

use a pLckup rube, üie rac ora ccD came.a is
mnsdembly reduced $ llral acearFclure may be
obrrßedwhen shoolnq a Epld mov,no obje.l. orwrrpn
sllooliq na ow rlümindonenvnonmenr sn.0llr0
ccD is irohly resisknl lo lmaoe burning lrr€ mheG
nay be eip.sed ro br ght oblecls rora lönq perjod oJ

rphenomenon may
occu.when shmllng avery bdohlobjecl an inkared
culori I ler s @@mmended lo oblain a clearpclure

The TM 7 seies 5 one olfie mosl row llqft sensiltve
1 /2  ccDcameasava.beroday .Th is is  especary
mpomdwhenlsinorrrd Jasrer shulrer spceds. The
CCD detecß imaqes inlo lhe ne$ inrrared. lrcqu,es
only 1.0lux or minihum irumiiarlon and 0 5lux
hrn'mum inumina0on al maximum san. Inleneral
such a low rohr camera slrowsuse ol a highortehs F.
value and provides q.earer deFlh ol lieid and sharFer

HIGH RES|s'TANCE TO I$AGNETICF]ELD ANO
VIBFATION/MECIANICAL SHOCK
Due lo ils oqqedized desqn,lhe CCD imaoe.can
whsland slrong vibalion and shock, and t e or no
n0ise wilaFpear inrhe plc1u.e. slnce lrre lM-75ed.s
cameG is nor inlluencod by amagner crierd, il w I
produ ce slable imaqe s eve n when placed netl lo
obrDcrs such as ereclic runaces, we dinQ machines, or

OUICK STAFI.UP AND LOW POWER

No more lhan 2 se6n& are needed l0rüe TM.7
ser0s ro wa.m up, and shoorinq may beqin wirh n a
second allerlumino ön the mnera. The powe.
@nsumprron is ony3.0w This makes rhe camer-
exce enlrörueewlrh bafery operaled sysrems.

Aqenrockc rcui is nor builr inro üe TM 7 series 1o
accopl exlemal sync. The deslgn p.inciple or lhis rype

s usagos in simpre
büldemand nq äppl.ar ons whch requ.e compacl,
higI resorutionand rr9h qua irt/, bul msr ]mponan(y.
low cosr cameras. Eiena sync is bu ( inro the lltl.
7Ex seriesrorapprrcaronslvherc exrenar sync is

AGC SELECTIONJ MANI]AL GAIN CONTROLANO
GAMI{A AOJUSTfiIENT (TM 7CN/TM6 CN)
The AGC (äutomalic qain @nrro ) may be eytemauy
sw lched rrom aulomalic to Ited q
backpraro The manuat oain is exte'na yadjdsrablo
Gamma may also bc cxredauy 5e
rhese adjushenls arc panc, ary



SECTION 2 SPECIFICATIONS

Ho azontal l.equ enry

Venid l@quency

TI\,I.7CN
TM,7X
TM.?EX

1/2 inch fltedin€ l€nster ccD
76€ (H) x 4s4 (v) - T[,' 7 senes
752 (H) x s32 (V) . Trrr-6 senes
3.4 (H)x9.3 (V)mic@ns TM-7s e5
3.6 (H) x s3 (V)mrcons,TM.6 6eies

Low noise. bl@ming 6uppr6ssion
7.95 mm (H) x 6.45 hm (V)
525 iines,zr inre aco - TM-7 (EtA)se es
62srines,2r inre acB - TM-6(ccrFlse es
€,eß$ [482 - TM-7 sedes
23.375 MHz - TM-666 es
14.31313MHz , TM-7se ss
14.1375MHz TM-6 sai€6
15.734KHz - TM.7 sedds
15.725 KHz TM-6 se .s

lnvExl TM-7EVTM-6EX
570(H) ! 435(V) rines - TM,7
560(H)x575(V)line6 - TM-6
1.0V p.p composile vid€o,75O

1.0 lux (F:1.4) wilhout lRcullilter
on (16d8 standad, 32dB @) / oti

C-dou
DC 12V (9V mrn .  ) ,2 ,5  w

45md (Wl x 39mm (H) x 60.4mm (L)
45mm (w)x3smm (N)x 75mm (L)

{smm (W) x 39hm (H) x 30nn (L)

1.77" (ü/) x 1.5.1" (H) x 2.33. (L)
1.7r $) x 1.54" (H) x 2.9s' (L)

1.Zr (W) x 5,r (H) x 3.15' (L)

12 PrNcoNNtcron fie7cN) CTBLECr},|-4 6pjN {rr+7cN,Ex)
CONNECTOR

3 ,\0 Fdc@ lhrsrd 2 GNO
3 vid€"

I 9No oßns.6d rhr€rd 4 +rzv(o,svr
O@Eq 6d

z crdkoufr Bhck6ü
Whrb shlsld lN/c'2)

s  v i i r l ^
Ejown (5v)
alu6(D2.... 1/10008.. 3r

'l 2s 63s MHz e{d'narc ock iipur (RV oprior)

oümllh rl0,ooose.

@

@
n g E@



PIIYSICAL DIMENSIONS
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5C 745 SHUTTER C ONTROL

CAII,IEBA SYSTEM ACCESSOFIES

The IM.7CN and TM 7EX cons srot  re came.a body
Addlrona y, PULNix orro.s rhe

41 SHUTTEF CONTROL UN|T(SC 745) consslsol
a manlalry conlrolled 8.posilbn acD swlch lhrl
delermines lhe exposure I me oJ Ihe senso. ll
@nne.ls lo lrre TM 7CN/I|,I7Ex viaa cabe wilh a
PC 6P male connoclorthal pruqs rnlo the 6 pinremare
connodor so*et on rhe back öt rhe came.a. IheSC
74s slr!lrerconrroL is rncrudedwrlh lhe camera. Ihe
TM 7 änd TM Txdo nol acced an exlernalshufler

.1.2 POWERCABLES a powe. €btes use a PC,
12P lemale connecldftaliirs inlo 0re 12-pin mare
connedoronlho backollhe T[,] 7cl'l/TM 7EX
came6. Duelolhe mnnedors minialure sre,
PULNiX re@mmends purchasino rheloLlowinq pre
assehbledcables: (C i0 l0teer,4conduclorcabte
(12V,GND):12POX Vaiab e lenqth Sconduclot
cabe 02V, GNO, video,Clockout, Syncoul,Äsync

Nora: consuri PULNix rorcustomcab e assemblies.
Connectors and cables

/ c ock ouf ccN-. -x1 Bracrcod

whis sh€d (N/c.?)

&own 15v)
D u6 (o2'3 rrooo$d

'r 23 6363 MHz enema cocr npd (FVcprof l

The iM 7nM 6 are ma nry desqned tor.ustom Length
calres and PULN x can assemble matinq connecroß
roreach cusrome/s sysrem connecrron

4.3 LENSES PULNüoJteß awide vaiety ot:/3
inchlomar mnilenses Aulo-irstenses muslhave a
cabre equipped wirh a Pc.6P conn€clor mating inIo tre
6 p n rema e connecro.on lhe bäck ofthe camera
Note: Nomarry lheTM 7CN andTM,TEXse.tes
.annor do vaiäbre shu ernq while using an auto. is
ßns becausa these,uncuons shareone 6 pin socket'rhe user has lo build hk owntmedace in orderro use
b.rh an auro tis rens and a shure
s done by sepaaung the +12vDc, GND and video
wtes( ro r rheauro . i r l s  ens) ,andtheD0,D1,ando:
conlors (,or lhe 3c0 swnoh).

4.4 POWERSUPPLTES . FULNiX remmmendsthe

K2512 r10V^Cn2VOC,  2 .1AF6wcrsdpptv
P-15.12  220VAC/ l2VDC,  21Apowersupp l t
Kso. r2  110VAcx2vDC,  424F.we.suppy
PD.12F 110VAC/l2VDC, 0.5AFEwersuppy

SECTION 5 SETUP AND OPENATION
Tlre openl on ot the TM 7 seres requnes a e.s (mtni
orstandadC noun0, a 12V DC.egu ated power
supp y powerand video cable assembtes and, it
needcd, a shullerconlrclunir. selup ot rhe camera

5 r GETTTNG STAFTED. Feasebecio by checkinq
your oderro ßsu@ rhar you have rcceived everythinq
as ordorod, and lhal nolhinq has beenoverlooked i
rh. packiis maleria s. ll is a good ideab relain the
oriqinarpack ds canons lo.cameras and lenses srrou d
lhere ba a need al a alerdaleioreturnorexchange
af ilem. rl i3 also re@mhended lhar any €qupment
bcrns semro anolher rocarloniorrierd instalafion be
bench Iesred Io assufe lhal everyrrring istulry
operalonaras a syslem. TheloLLowinq sreps out ne
lhe setup p'ocedure Jor PULNixcameras.

5.2 POWEF SUPPLYANO POWEF CABLESETUP
TXE TM 7CN/6CN ANd TM.TEJ(/6
12 F'n connecrorro.powarinput consul he dara
sheel packedwilh yourcame€. GeneraLry Fin ti s
GroundaDdFn$2 s+12VOC lheorherp insmay
handle a numberol olher npul and ourpur runcrions;
rhis wlllbe dscussed ln subsequenl secllons. For
üsers simply povldlne porve.lhDrqhlhe 12 pni
connecror  rhe  Dc 12Fand P0 l2PpowersupF ies
are ava ;ble wllh rho l2 pin mal nq conneclora ßady
au.hed 1o rhe rctus rromlhe porver süpp y Forlrrose

5 usin0 rrre PULNix power dabLes s!.h as lhe r2P 02.



KC.10. etc be cedain lhat unused teads !re nor
louchinq and rlralüere is no posstb rity that leads can
sho'1bocause oi erposedwne {s).

Tho powe.@nnecrofmay now be allacriEd 10 the
camera. The i2 p n powercDnnecloris kcyed and win
ön y rr n one oienlalroD. Folale the mnnecrorwh te
apprying s ighr p@ssure unr r'lre keJ vays inoup.you
mäy now pross the conneclor inlo ptace un| tkmty

Ihe 110V AC lin. cod may now be ptaced tn rhe
ma ns recepllcle and lhe caherats now poqered up.

5,3 ATTACHING ThE VIDEO OUTPUT
Mosr users dilze lhe BNC onn.croron lhe CN.and'EX versions ro. video oürput rromrhe camed.
connecllrreoulpur Jrcnlhe amerä lo rhe inpur ot
yourmon o4vcn or swilch no devtca. The nputor
lhe monilorshoutdbe brlanccd ror 75O leminalion.
srandäd FG 59lype.oaxiatcabte srrou d carry a ru I
video s,gna lor upro 500 ioel

The dini maid reads in pULNiX mulioonduoror
cables allached lo lhe T[,] 7/6 and T[,4 7r6X veGions
are designed lorshon tonsot not tonqerthan looreet,
See lhe plnout and colorcode tnioma on tn Secrion 2
to.wninq. Be cedain rhar no eylraneo!swires are
visiblewhich @uld cause a shon

c mounl renses are dlached 10 the camon by
carelully eiqaqinq lhe flrreads änd rolatns lhe lens
clockwise unl Iil t rmy seals onlhe mountinq inq. Do
nöl rÖ.de rbe rens I ildoes nol seal propany. some
lenseswlh erlremely lonqilanoebacks may exceed
the rcunlin! deprh oi lhe damera. The TM Tseres
cameräs lse 1€'lomal lenses

5.4.1 BACK FOCUSING LENSES
To backtuus fie IM 7, TM-7CN, TM.7EXcamer4,
lirsl atach a C @unr tens inthe mounr Be cenainltut
rlre rens is propedys€aled. Nexl sa he tenstocuslo
iniinily (and ir lhe ens isä nanua ias, sel rhe üis ro a
hr!rr r numlr0.whiie sli relainina a welt iituminared
inaae) Try lo obta n rbe besl locus ar rhjs seninq.
Then röösen ihe two ointatüre hex heäd set sc@ws
rocrinqlhe rotus rihs in pace. No
änn r0dus ring assembty back and todh unti lhe besl
imace is oblalned This wi[ ser your backtocus on@
lhe best ma!e is obkinedL riqhren lhe rocus inq sel
screws. Trt{ 7r.6x camefas do no

5.,1.2 AIJTO IRIS LENS SETUP
Powerdow.llie.ame6belora altaclring aulo kh
rens. Mounl lrre altorns rens rotowinglh€ innruc[ons
above Plugthc donnecror pbvided on the tens nto
lhe.onnecloron üe rearo,lhe canera maAed
AUIO RrS or simpty LENS. You may now power up
rhe camora. Poinr camerä ala liqht area ard lhen
qu ckry 10wa'ds a dad(e. area. ll eve4{hing is working
properv, rhe nis shoud adusrlor the sh chrnse
aurö ns enses whi.h opeG e wilh tuu video npurdan
be usedw'lh rhe Tl,l-7 and TM-7xi how€ver no a!r.
iris inpur is supplied. w].e tens inlo lem nal wirh
oulput reads trom came6.

NorE: Theie is ä sma lchance lhat damaqe coutd
occu.ro lhe auto-irs tens by ptuoq na örunptuoqnq
rhe ens inlo lhe LENS donnecloro
he camera is slilrpowered up. rt s a qood idea to

@nnftlrnq or dis@lnecl nC tens.

5.5 SHUTTER CONTFOL SETUP
The TM-745 Shuller Conko ler is used lo externäuy
va.y rne shutrerspoedor rhe TM.7cN/-6cN and TM
7EX/-6EX. Th s conkoner ptuss tnlo lhe 6 pin
6nn0.toron lhe @ai ot üe caherä noma[y usedto.
aulo rc enses. Swilchtnq the conko lerw ltobratn the
desired shu erspeed. See lhe key to conlrcIer
sp0ods on lhe associaled dala sheel,orrhe camera
beinc shullercd The sc 745 mud rcmain arrachedlo
rhecameß lo use fte shuter teal!.c ot lrre camera
unless rhe camera is spccaLry modified lo shu er
inlemart ttät a sinote speed il ts desl.ed lo lse an
au lo  ins rensandsc  745 a l rhesam. l ime aspeca l
cpn connedor musl bo mado up wlrich b.eaks oul
rhe sc 7,15 and lans enneclions as sepa.ate oubuls.
Soe Seclion 6 ror pio ouß and speed menu



TIV]-7/TI\4'6 SHUTTER OPERATION

Tlre TM 7/IM 6 sares hasa substhte dßii lype
shu er mecnanrsm wlrich provides a suped p clure at
varcüs spoods wirholi smearng.

6.1 ACO SHUTTEF CONTBOL
Byseecriiq D0 D 1, D2 leve|r sh or low, rhe to ow ng
shurerspodds are oblained, pULNiX povdes a
shu er.onrro (sc.745) but Ißalsoaastyconlrclled
lrom a compular edole conkol!nir, orrixed al a

Normaloperalro. requües lhe CCo ch plo @nstrucl
an mdviduatpolent a w.ll ar each maoe ceu. These
p0ren! r  de ls  r 'e  separarod  rom ea.h  o iherby  a
barer. Tlre bärc' s 5equentLr ty removed lo Lran.ier
r r re . i ra rqe f tomoneCCo oänor rorby thepoetdo .k
T i i s  rs  rhe  br5c  p  n .  p le  o rCCD o
l6nste( The substare dGn venicafly hoves lhe
cha.ges. When oxcess porent a isapptedlolhe
subslale undoneatrr each cer, a porenuatba(eris
purred down lo release tbe chargo tnlo lhe drain. Thjs
can happento aI lhe cets stmünaieously, whercas
nomatccD shurerng s dooe wilh a honzonIal
charge shitl to lhe d.atn areaby inreiine ransierino or
rev€ße l.ansletring otthetramelknsrerchip. The
dlscharCe oi lho TM 7/TM-6 chip is done tnthe
h0rzoniai brankino lnterual

Nole: venlcat@sotu00n or slruller mode is one {ield
(244). F!l/irameshunerisnolavaijabte. Ifiheobie.l
s molionless,lhe i eiace ssnar(2 r etds)can
qene6le rur ve'1caL resolul oi

62  SUBSTFATEDRAINSHUITEFMECHANISIV

6.3 SYNC OUTPUT AND CLOCKOUTPUT
TIL level nlemarsyncand bunered prxetclock oulpur
114.31313MH2) a.e avaitable Jtum TM.7 serjes

Tho siOnal i5 an emillerlollDLverouFut.nd Irequires
a lemrtulron lestslor ä! end o{ cable.
The suoqesled vaiue isrrcm 75o to 330l). Ttris is
espec any mponanl roihe rM 7/TM 6 bec.ße ol

Rv opllon: Inorderlo 6nto cah
crock crn be suppled as an (opron I. rhe sland.rd
speed is 23 63 MHz (40MHz mar. and lMHz min )



eEcTtöN 7
CCD CHARACTEBISTICS AND
OPERATION

7.1 THEORY OF OpERAT|ON (OpeGlon principte ot

A CCO (Clralge Coupled Device) onsrsrs o{ MoS
(Melar oride sehiconduclotcapacibß aranqed in a
reaularamy ll basically peno.mslh@e Junctions
connecrcd wilh handling cliarqes:

1 Phoberedricconve6ion (phorösensor).
ncdanr riqhr 0enerarcs charceson the rvtos

.äpäd[örs, w]lrr lhe quanlty ol charge borng
Propo'1ro.arb lrre b ghhess.

2. Accunulalon olcharces.
When avotage is applied lo rhe e eclrödes oi lhe MOS
capac roß. an eleckid porentia we isbmedtnlhe
sjicönlaye. The charoe is accuh

3 Transmission or charqe
when ä high voltäge is apptied rolhe etecr@des, a
deeperwerris rohed;when a row vo[aqe is apptied, a
sharowerweLris lormed. Inlhe ccD, rhis prcDenyis
lsedlotansmllhecha.go. whenahiqhvol€oeis
aFpliedlolhe €reclrodes, a deep etectic polenrial wetl
rs romed, and charqe riows int6n a neahbo nawel,
wren lrris rs repealed overandoveramono rhe
resuraiy aranqad eleclrodes, lhe charoe is ranste.ed
,rodone MOS.apacilortoanoher Thisisrhe
prncipre o, cco dharoe l.ansmssion.

7? MECHANISM OF CCD CHARGETRANSFEF

Tne venica shi,r re!islerlGnsteß charges !si.aq a Jour
pnäse dnve mode. Figu@ r shows an exampbol lhe
chanses which €nomr n polemialwets i,isuccessrp
rhe nreNars. at t0, rhe etedrode vonases äre (vl =
v2>(v3 = V4), sothe pole. arwelsaredeepertowaß
hc eredrode ar lhe higher voltaqes v1 and v2.
Chaqesa@umutaß in these deep wells. Aü1, rhe
oredrode vörrases are (V1 = v2 - V3)>(v4), so the
charges a@umurare in lhe weLls lowrd lhe e ectrode al
vi, v2 and v3. al 12, fie e ectode wtlaoes are rv2 =
vs)>(v4= v1), so the orrarqes accumunü m ru w-.rh
rowad rhe etelode at V2 and Vi Elecr@de vo Gqe
srares ar ß aid alrs a.e shown helow

l3(v1 = v2>1V3 = Va) { nirial sIale)
Inese 0p.ralrons are repealed lo e

. i l

Tle horizonrarsi'il'oq'srerransteß crrarges ds nq a
rso ph.scdrivP mde

successve I me inleryals. Al r1, thd etecrrode vollaoes
redeepdloward

rhe e ecltude ollhe htqtrervo[a!e r]i Thecharqes
accumurate in rtrese we[s. al 12, the elecröd,a
votaqos H1 and H2 arc invened. lhe wefis toward the
eLeckode al volage H2 become d

become shallöwer
So rhe we s ai H2 are deeperlha

towad the cl.drcde



al H2. ar13 tho d ecrode volaqc has nol cbanqed
since 12 s0lhe charo! rrows into ihe wcls at H2 and
one r,anslc, ol clra$e is comprered Theseope.afions
a.e ropeared ro exe.ule  re hori2onlat lransler

7.3 SPECTRAL AESPONSE

7 4 FIELD IIODE AND FRÄMEI\4ODE
Srandad tacror/ se tnoto his modeselectionts

The dirierence ot rheso Mo modos is as tolrows.
FHAi,lE [,IODE
r scans eacrr horizonra .ow as intertace s.annina.
ourinq FRAME MoDE, nreqralron orea.h püe|;one
1äm0 peflod ( 32msec E A, 40msec...cctF).
vedical plxet .osDturion is lood and exacl tocalion ts
obrarned I tends ro show vencatMote. Forstrobe
qhrrno, I must use FFAr,iE MODE ]n order ro achieve

I scans lwo horizodatrows loaebefand chanqes rhe
patr ar each inre ace scann no

flli

This mode has advanlaoes when the shunerisoilen
used as tho sensirivlyol lhe ccD isdolbled lorone
ii0rd or inleqErion ( For shulter, inloqGton can nol
erceed orurjerd ) lhererore, il can oblatnlhe same
seisrlvLry as rhe FRAME MoDEtorhafot lhe pe od.
aecause or allernalino lwo row scanning, Moie is
ahoslunnorcable and even thoushlhe venical
resorulion is not as qood as in FRAME MOOE il ts
sür,idienIlo see |ro run venca]rcsotllion o,lhe TV

F|ELD MODE can nol prcyide rüntfame resolu|onwilh

sefling lodhe TM 7 sc'iescameräs
FRAME MODE ls requred ptease

is sorde.jumperon lrre pocess
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sEcTloN I
Tl"r-7lrM.6, T/l,t-7CN/Tt\,1.6CN,
Ti4-7X/IM 5X ADJUSTMENT PHOCEDURE

9.1  PowerandsyncGenboard
appry+12v oclo pin e and GNo (#6)
Measure 15v(pln#5), vL= sv (pri*7)

o
tr
tr

o o ; ' - l

w1i -ll"-

I

adjusr vAl (acc) e lhal TP1 ts 2.0 v

s€r vF2 (MGC) ar mechanicat m.ler (2.5v al Tp2).

haqer Board (TM 7/Itri,6, TM-7EX/6EX, TM
7CN/TM 6CN)
use lhe TM-7 imaqer bord resl iq and check
all image.luncrlons. Adjusr vsub votaga (o
specilied value on lhe ituqer back

Adjusl VR3 (AGC MAX) Io 2.0ValTp3
Re-sel aGcMAX ärrnär catibarion. seecatibation

For lestnq each boa.d, set lhe junpeG äs tollows:
EIA CCIR

POWER P
DRIVEF
PROCESS !!1 AGC OFF AGC OFF

W2 GAMMA I GAMMAl
w3 FTELD(Open) FTELO

arer assembry lhe radory sefiinq is.
TM-7[IM 6 AGC ON,GAMMA=1
TM.7X/I]\,I6X AGCON,GAMMA=J
TM 7CN/TM 6CN NO JU]\,IPERS ON AGC ÄNO
TlI7EX/TM 6EX GAI\,IMA

sw(ch sel ts acc oFF
GAMMA=1

Step 1. AFF y +5V lo 50 (pin#l)and contirm

Step 2 Use lesr jill and ch€ckrunctons. I
should ope.ale ar r! rruncriön or video oupul.

'":"" E@

o o o
o o o OO



E{ernar syncversion Ttlt.7EvTtv.6Ex

10.1 Extehat Sync speclficarion

Sync InlemaUErtenataulo,siichh!
HDin  IHD-  15 .734KHz*  5  %{EtA)

tHD:15.625 KHz:t 5 % (CCIF)
vDin  lvD-ss .ga ,Hzr5%(ElA)

tvo*50,0 Hzrs%(cctF)

Inpul impedähc€ 3300
7so (oplionar)

sa€ @nneoror board al,R2,R3 tor€dtnation

10.2 Connecror pln conllgura ons

TM,7EX GENLOCK BOARD

appry HD !c Ge.rockboadandprcbe inlonatHD.
Bolh Exrenal H D and Inr€mar H D phase shoutd tine
up. Obseda jitler ll musl be le6s than 20 n.ec.
adjusr vA2 Io sel the phase iock tevet so lhal Tp1 Dc

apply vD lo genlftk boad and pobe inremal vD.
Ädiust vBl ror v€nicar phße adiusrhonl,
Bolh Exren al and ldedäl vo should lln e up,

TM 7D(/IM.6EX
GND

GND
VIDEOOUT
frc
HD IN

VINI IN
t{/c
fl/c

3

5

9
10
t1

GND

GND

HD IN

10.3 Asynchonous Bq$t {STANDAFDI
asyrchrcnousrcsel is ävailabte tn aI tudds, ay
pevidin! rcset inpd ro vlntt pin, rhe TM,7 sedes
@mera @n @ser ln6 sanninq wirhin 1 !sec. The
esel ls dole lor HD and vD loq€lhdr
The @ssl pulso iB T'IL lewl änd th. nsgativa Ooing

This lealure is €spedatly usotut ro. strcbtng
applicalions whlch A€neBIe tult t6me reeLuUon at
€ndom rcset nre eplurcd image is always coisisrenl
wllh lhe order or odd and 4en tietds. asynchrcnous
rcsal also eliminales'ghcl imaqe"which is caused by
an overflow ol chaQes ehen {rong sirobe lighung is
appJiad dufig rhe middrs oi imaq€r sanninq.

asyndomous resel änd asynchonous shu er:
Praase_rc{sj YF instrucrion

I
$, IiÄi
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SEfiON11
CONNECIOF BOAFD

11.1 lmped.rces.l€crron

o 9ooooöj?ooooooEo9 o
E**

Standard Inpltoltput lmpeda@ ior Pins 6, 7 and 9 oi
12 Pin coir€clo! 15 4 lollos,

TM,TCNj/TM-7 Oplion
Ph6 Syrcolt TTL (OPEN)
PinT Clockour Enlü€rlollowar 50O on R2
Pin 9 vinil In 300l) R3 ?5o on A3

Tlr-7EX 7so{plion S-ootb!
Pl.6 Vlnil In OPen OPon TSOHDin
PinT VDin 300OR2 7iOF2 75OR2
Ping HDln 30OO R3 75O F3 Vinit(Op6n)

TM-7CN -iM-7EX 
S-oplion

W1 Short Op€n Opon
w2 sholi Open Open
W3 N/A Tsld€ S 6ido
w4 tC rid€ IC stde 6 sidö
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