MITSUBISHI ICs (TV)
M52336SP
WAVEFORM GENERATION FOR PROJECTION TV CONVERGENCE
DESCRIPTION PIN CONFIGURATION (TOP VIEW)
The MS52336SP integrated circuit is used with projection
television displays having a cathode—ray tube. It generates 4DVIDED CENTER T3 NG
convergence aligning waves. ) POSITION CONT
H. BLKIN [2] H. RAMPDETC
FEATURES H. RAMPC [3] H. RETRACEC
_® Able to output 20 types of basic vertical and horizontal H. RAMPOUT E H. RETRACE DETC
Waves. H. PARAOUT [5] H. GND
® The amplitude of output waveforms is not influenced by : H3o [6] H. REFERENCE
ambient temperature fluctuation. H40 [7] H. Vee
® Able to output keystone waveforms, including those that H50 [8] H. PARA CLAMPC
consist of four divisions. The center positions of these H60 [9] H. PARAC
divisions can be controlled simultaneously with voltage. _ KEYSTONE OUT [0 H. PARADETC
® Able to output the third waveforms that consist of two KEYSTONE UP. L E H Vee
divisionsf The output amplitudes of these divisions can be KEYSTONE UP. R I]__i 1/2H308. L
controlled simultanaously with voltage. KEYSTONE DOWN. L []_§ 1 /2H30S, R
® The horizontal synchronizing frequency band is 13kHz thru :
B0kHz. The vertical synchronizing frequency band is 50Hz KEYSTONE DOWN. R |14 H30S
thru 130Hz. These operating bandwidths can be adjusted H.IN [19 8 H30S LEVEL CONT
by changing external parts. V. IN (16 V. VEE .
KEVSTONE OFFSET CONT [i 71 V. PARADETC
APPLICATION veo 18] V. PARAC
Projection CRT color television displays V50 A V. PARA CLAMPC
Va0 20 V. Yee
RECOMMENDED OPERATIONAL CONDITION vao [l V. REFERENCE
Supply voltage range::------=s-swsressresssrasnesiions + 45~ + 55V v. PARAOUT B3 V. OND
Rated SUDDIY voltage ............................................... 150\/ V. RAMPOUT E V. RETRACE DETC
V.RAMPC [24 Y. RETRACEC
V. BLKIN [25 8 v. RAMPDETC
NC [26} H30S OUFFSET CONT
Outline 52P4B . No cONNECTED
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MITSUBISH! ICs (TV)

M52336SP

WAVEFORM GENERATION FOR PROJECTION TV CONVERGENCE

ABSOLUTE MAXIMUM RATING (Ta = 25°C, unless otherwise noted)

Symbol Parameter Ratings Unit ‘
Vee Suppl it +6.0 "
Vee upply voTage -60 v
Pd Power dissipation ) 1.4 ‘ w
Toor QOperating termnperature - 20~75 C
Tstg Storage temperature —-30~125 C
EIAJ Surge voltage resistivity per pin@ + 300, - 150 vV
Recommended supply voltage : V33, V46 =+ 5.0V
: V37, V42 = - 5.0V
Qperating voltage range 1 V33, V46 = 4.5~55V
1 V37, V42 = — 45~ - 55V
ELECTRICAL CHARACTERISTICS (Horizontal)
restlinout Test conditions (Ta = 25C) I Limits
Symbol ‘Parameter N T 2| 2| 2|15{18]1 7|25{25(25[27(32|32|33|33{37]37|38|42|42|46(46]47|47|No ol . Unit
poingsignal *| 1p e alble| |alb| |Al Al | |A] |alalb Min. | Typ. | Max.
Issaz Circutt current 1 |A421 — [—|ON|-1-|-|-|-[ON -] |- |ON[ - {ONION|ONION] ~ [ON|ON|ON|ONJON - -26 | -32; -4 mA
Iss48 Circuit current 2 [Ad6] — |-|ON{-|-1-1-1-ONj=]-1- |ON] - jON|ONIONION[ - [ON|ONIONIONION] ~ 30 38 48 | mA
Input signal rashd .
HBLKH | moximum amplituds | 2 | — |-jONi-|-[-|-[- |o| - [-[-|on - jonjon|oN{oN] - lowjON[oN[ONiON| - 213 .0 4.0 5.0 6.0 | Vo-p
vol tage 2,16V
1 Tnput signal
HBLKL m??imu?g;:litude 2| = t-loN-|-1-1-|-on -]-1- on|- 0H|0N ONJON] - [oNloN|ON|oN[oN| - -10 0 1.0 | Vo-p
voitage
HRO Ramp outout | 4 \oaq |- ok - |- |- [-{-[on]-|-|-on] - ouououlon - lonlonion|on{on| - 210 | 246 | 270 | Ve-p
amplitude '
HRA Ramp AGC 4| = |-lon-|-[-{-]-1onl-1-1- ow] - |on]ononion{ - Jonlonionlonlon| - 12 [1575 | 85 | kHz
characteristic
HRF Ramp offset 4 |sG1|-low-|-1-1- |- lon|- |- |- ow] - |onjox{on{on] - [onton{onfon{o| - 105 | 1231 1.35 { Vo-r
voltage .
Ramp retrace line Palse
HRRL | minimum input | 4 [SG1|-[oN[-1-|-|-|-1on-|-]- o] - lontomjonlow; - [onfonionlonionl - et | 20 | 23| 15| us
pulse width able :
Ramp retrace line Palse
HRRH maximum input 4 (3G1|-loN-1-]-1--oN]- |- - |onj - lonlonlon{on| - |onlon/oN[oRloN| - [Tith] 2.0 10 15 | wus
pulse width sle
HPO Parabola output | g |51 |- jonl-|~|-{- |- oW -| - | - lon] - [owlonfonlow] - lomlowlonlonion - 210 | 248 | 270 | Ve-p
amplitude
HPA Parabola AGC | 5 | _ | oyl |-{- |-|- low|-|- | - low| - lonlow{onion| - onjonionlowlon] - 13 |1575 | 85 | kHz
‘ charactenstic . )
HPF Parabola offset | & o |- Jon(- |- [-[-{- o]~ |- |- ion| - lonlomlonfon! - [owlonion]onion - - 50 8| 50 |mvo-p
voltage
H30 Third output 6 |SG1{-lon[-|-|-|-[-lowt-1- - on[ - [on|on{onjon] - fonlonlon|onion] - 210 | 255 | 270 | Ve-p
amplitude ‘
Haa | rhird freauency | ot fol ||| jon{ - |- |- fow] - [onlonlonlon - fonfon{on|owlon - 13 1875 | 80 | kHz
characteristic
H3F Third offset 6 [SG1!-|oM-{-{-|~-lo{-|- |- on - |onionfonfon! - |oxlonion|owion| - —80 3| 80 ImVo-p
voltage
Fourth output 1 I O O M O P ) _ .
H40 amplitude 7-(SG11-[on N ON| - [onfon|onloN] - [on|on{onfonioN 220 | 2621 280 | ve-p
Fourth frequency I EATEREER AREwE _ _
H4A charactar iotic 7 ON oW oN| - [oNjow|on|on] - jon|onjon{onfon 13 11575 80 | kH:z
H4F Sgr::ghe offset & o 1ot l-lol |- |-|-[-[onl -] - lon| - Tonlonlonlon| - fowionlomlonion| -| 1= 300 | - 17 | 300 |mVo-r
H50 Fifth outout | g 1o | low - |- |-{ - |- fon| | -| - fon| - |ow]onlonlon! - fonlonlonfonjon] - 210 | 263 | 270 | Ve-r
amplitude .
Fifth frequency o e o o e 1T e - R )
HBA characteristic 8 o ON O] ~ [ONIONIONION} - |ON[ON|DNJONION 13 [15.75.| 80 kHz

*:"-" =0PEN




MITSUBISHI ICs (TV)
M52336SP

WAVEFORM GENERATION FOR PROJECTION TV CONVERGENCE |

ELECTRICAL CHARACTERISTICS (Horizontal) (cont.)

Testlinout Test conditions (Ta = 25°C) [ | Limits
Symbol Parameter ost|inpy 1|2f2]2{15(16[17|25[25/25/27(32|132|33(33|37137]38142[42146{46{47i47|Note] | . Unit
pointsisnal "l lple alble| |a|b] (A [a] | Al |Alalb Min. | Typ. | Max.
HSF Fifth offset 8 sm—onl- -{-1- | -omt - |- - fon{ - lonlowlonlon| - onououou|ou - -80 14| 80 [mVo-p
voltage .
Heo | Sixth output | o gyl oyl -|-{-[-{- ol |- |- owl [oniomfonlon - [onlomlonfcalon - 210 | 260 | 270 | Ve-p
amplitude
HBA Sixth fraquency | o 1 _ | oy ||~ (- jon[-{ - |- jou{ - jon{owdonlow] - ouonououlou - 13 1575 | 80 | kHz
characteristic o
aer | Sixthooffset g lary Tl L= fonl- |- - oo - onlononlon, - onlontonosion - -200 | —17 | 200 |mVo-p
voltage
350 Third S. output | o 1arsq | _fon]-|- [-{- |- lon|- |- |- lon| - lonfom{omlon! - fomlonfowlonlond - 210 | 250 | 270 | Ve-p
amplitude
35A Third S. frequency | ogy || _logl |- |onf- |- |- |onl - ou)ononou - onlonfon{owion| - 13 {1575.| 60 | KkHz
characteristic
asF Third S. offset | a9 1oy |- on|-|-[-1- |- |oW-| - |- o - oHONON 0 - M ONOH - VM50 | 10| 50 |mVo-p
voltage ffse
1/2 H third 8.
1/2R0 riéht wave output| 40 [SG1 |- loM| - |- | |- |- [on{~{ - |- fow] - lowomlonlon - ouonmjmlou - 210 | 250 ] 270 | Ve-p
amplitude ' .
172 H third 5. ! ]
1/2RA | left wave frequencyd 40 | — |[-[on[-|-1-]1-1- low| - |- |- on] - onloion|on! - onououlouou - 13 |1675 | - 60 | kHz
characteristic ,
172 H third . |ou
1/2RF right wave GND 40 [SG1|-[onj-|~]~]=-[onf-|- - Jou] - jon|ox|on[on{ - lonioN[oNION[ON] - | -50 4 850 |mVo-p
offset voltage .
. 1/2 H third S, - , 1., Pin
1/2RC | right wave output | 40 [SG1|-low]-[-|-|-]- lo-|- -on-oniauonouv oMU -\ @ | 13 | 17 22 | ver
amplitide control -1.0v .
172 H third S. l i
1/2L0 Ief:_:a;a output | 41 (SG1]-|oN]-|-|-|-|~|oM| -~ 1~ ON[ - [ON[ONIONION| - tom|owlonjoN{oN| - 210 | 260 | 270 | Ve-p
ampi I tuga
1172 H thied . IO
1/2LA | left wave fraquancy 41 ] — |- 1oN[-[-|-|-|-oN]-|- |- on] - [ow/onlonion! - lonfonton{onlon| - 13 [ 1575 B0 | kHz
characteristic
, 172 H third 5.
1/2LF | left wave GND 41 {SG1|-|on-|-|=1-]-lon[-|-1-onl - ion|onfonlon - [onlonlonionlon] - -50 4 50 |mVo-p
offset valtage
172 H third . Pin *
1/2LC | loft wave cutput | 41 |SG1 (- (0N}~ |- |-]-ON|- - |- oM - (oNonjoN|ONIS'|oNJoNON|onloN] ~ 1.3 18| 22 | Vep
ampl i tude control -1V
T Third . 3 Valtag
35FC of{;et_control 39(sG1!-[on{-1-|-1-[-lon|-]-|Zon - ououon,ou - onJonou ONON| - P2l — 5O 10 50 [mVo-p
variation range 3 Pi
% :"-" =OPEN

ELECTRICAL CHARACTERISTICS (Vertical)

tost | inout Test conditions (Ta = 25°C) [ | Limits
Symbol Parameter °isn i::a 112122 15]16]17125]25[25(27]32(32}33(33|37|37{38142{42|46]45(47 47Note Mi T M Unit
po alblec alblc| [a]b] |a| |A] 1 [al [A]a{b no | Tye. | Max.
lecas Circuit current 1|33 ~ | ~|ow-[-1-[-|-|oa[- |- |- |ou| - Ionfomionlon| - [omiomioniomlo| -1 | 19| 24| 31| ma
Icca7. Circuit current 2JA37] ~ |- |ON[-]-{-{-1-loN[-]- |- on]| - |on|ontonion! - [ontonlonton|on| - 18 23 29 ] mA
| Input signal ] 11 rash
VBLKH maximum ampfitude |25 — [-|ON[-|-|-|-1-[ON]-|-]- [ON| - ioNlONIONION} - ONIONDNONON - :,'ft 4.0 ‘5.0 6.0 | Vo-p
voltage . 2,10
Input signal ' )
VBLKL mirll:':mul amplitude (25| — |-|oM[-|-[-|-]-ON-1-|-roN|- 0NION|0N ON| - ONlOH ON[ON[ON] - - 1.0 0 1.0 | Vo-p
vol tage 1 ,
Ramp output owd 2t Ao el U Tl N _
VRO amplitude 23 |SG3{- [N 0N ON UMJON’ON ON DM[ON ONION|ON 210} 246 | 2.70 | ve-p
Ramp AGC o ded o i ol bl . _
VRA characteristic . | 23 O ON O 0nlonlon ON] - |OM{ONIONONJON B0 | 60| 130 | Hz
VRF x’:;‘;e"ﬂset 235G3|- lox|-|-[-1- |- ou]- -f-ow] - ouldn’ouou - onou|ououou - 105 | 123 | 1.35 | Vo-p
*:"=" =0OPEN '




MITSUBISHI ICs (TV)

M52336SP
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ELECTRICAL CHARACTERISTICS (Vertical) (cont.)

Test conditions (Ta=25%) [ | Limits
Symbol Parameter TD.St I.nm 1|2]2]|2{15{16[17[256(26[25(27132(32|33(33i37|37|38]42|42|46|45147(47No te . Unit
pointsigna a|lble alblc] [a|b| |A{ |A Al |Alaib Min. Typ. Max.
Ramp retrace I Palae
VRRL | minimum oot | 23 |SG3|-{ow{-]- |- |- |- fou] - - |- oW - lonlonionion| - loxlonionlomion - [ =% 05| 06 | 45 | ms
pulse width sie
Ramp retrace line Pulso )
VRRH maximum input [ 23 [SG3|~|{ONf - [~ [~1~|- 0N - |- - lON] - JON|ON[ONIDN] - |ON[ON/ONION[ON] - | 05| 35 45 | ms
pulse width shis
HPO :;’:Et‘l’l'gewm“t 22 |5G3|- |oN[- {-1-1- |- || - |- | - |on] - {on{on{on[o| - jonlonion{on|on] - 210| 246 | 2.70 | Ve-p
HPA Parabola AGC 55 | _ 1 _lonl ||~ {- - ow{ - |- |- |ow! - lon{onjon{on - onlonlonlonfon| - 50| 60| 130 | Hz
characteristic
HPF f:lt’aaz“’a'a offset | 55 1563~ joni |- |- |- - lowl - |- | - fow - Jomlom{onfon - onon‘ou oxlon] - -50 4| 50 |mvo-r
H30 Zr:';cl:t:’;:p”t 21 15G3|-lon- |- [-|-1-ow] - [~ | - o{ - [onlonlon{om! - ououlououon - 2.10| 256 | 270 | ve-r
Third frequency e L o head 1T el ~ _ '
H3A charactorst |21 O O on| - [on{onionfon] - [owlon|on{on{on sol s0| 130 | Hz
V3F Ig'{:g:ﬁ“‘ 21 [5G3|-[ow{- | -| - |- |- Jout -1 - - ow] - [omlonlon{on] - [omlonfox{onlon| - 80| -8 | -80 |mVo-e
V40 :;‘;’E:‘U d‘;“m“t 20 |SG3 |- |on] - -] -| - |- {onl - | - |- jon] - |onlon{onlon] - lonionfo{omjon] - 220| 262 | 280 | Ve-p
Fourth frequency dewl ootz s lewd 2 2 2 Lol - - _ :
V4A characteristic 20 0N ON ON| - JONTON|ON{ON] ~ loN oNJON]ONlON 50 80 | 130 | Hz
VaF Cg;::;e offset |50 [sea- [onl-|-1-|-{ - lon{- |- | - Jow| - {onlonlonion] - foxlomlon{onlon - -300! -6 ! 300 |mVo-p
V50 Eﬂ:ﬁtz;:"“t 19 [sG3]- oM -{-[-[-| - lo{ - { - - {on] - lonionlomloa] - fon{on{on{onlon - 210} 253 | 270 | vp_p
Fifth frequency I P2 T O O I O P O _ _
VBA | orectonotos |19 oN oN ON| - |ON{OR(O(ON| - (oN{oN{oN|onjoN 50| 60| 130 | Mz
V5F sgltt’;ggﬁse" 19 [sG3|-|on]- [-{~ - |- |ow] - | - | - {ow] - lonlomlonlon] - [olonlomomlon| - -80| 10| 80 |mvor
V60 fﬁ%‘;’ﬂﬁé‘é"“‘ 18 |5G3|- (oW~ 1| - |- |- loW| - |- | - fon{ - lonlomlomlon] - [owlonlonfolonl-| | 2.10| 250 | 2.70 | ve.e
Sixth frequency 1 O P O O .
VBA heractorata |18 O ON ON| - |ONJONION|ON] - [ON|ONONIONION| - 50! 60 | 130 | Hz
VBF fgl‘::g:ffset 18 {563 - |ow - |-[-1-| - [on[ - | - | - [on] - lomfomlonlon| - lonlowiomlonlon]-| | - 200| 20 | 200 |mvo.p
KO :;ﬁiﬂgi output gg; - Jow - | - {onlow{ - {on] - { - | - lon{ - {onlon{ow{on] - [owlonionlonlon - 210| 245 | 270 | Ve-p
Keystone SG2
KA frequency 10 - |on{ - | - lontow{ - (o[ - | - | - {on{ - {on{on{on{on| - {on{onion{onfoN| - 210} 245 | 270 | Ve-p
characteristic SG4
KF 5;‘;:;‘;"‘* offset | 14 gg; - lon] - | - fonlom| - jon{ - | - { - lon{ - |onfon{onon| - lonfonlonlonion( - | 1/2v} ~s0| 10| 50 Imvo-e
Keyst £ 5G1 3 e
eystone offset e 1 Sl -1 ol _ _ g ied _
KFC control range | 10 |Scaa ~|oM - - owfow lon on{ - [on{onjowton! - jon[on{oN|oN[ow “‘&%, 50| 10! 50 |mVo-r
-3
Keystone UL SGT|_fl_1. Cond e - .
uLo ootout smplitudel 1! [5a3| 7| - |- oM - |ow - lon] - {onjon{onlon] - lonlaslononjon] - 2.10| 242 | 270 | Ve-p
Keystone UL . 1sG2
ULA frequency _ 11 - |oN{ - | - fon[ow{ - [oN{ - [ - | - low| - [ow|o{owlow| - lowlon|on|owion] - 2.10| 242 | 270 | Vp-p
characteristic 5G4
Keystone UL SGU_f | AR REYE _
ULF offeat voitage | 11 {Sca| |0~ - onfow - ow o] - |on|on{on[on - onfonon]owlon| - 500 10| 50 |mVo-r
Keystone UL SG1 35
ULC quartered wave | 11 |2 ION - | - NN - owl -1~ - onl - onjonoNlon - onlonowlonion - -100 0| 100 | us
Keystone UR SG1
URO output amplituda 12{3%5- oul— - (owfon - {ow] - |- | - ow[ - onononlou - ou|on ON|ONON - 2.10{ 245 | 270 | ve-p

% :“=" =QPEN
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ELECTRICAL CHARACTERISTICS (Vertical) {cont.)

Test conditions (Ta = 25°C)

, Limit
Symbol Parameter Test | Input 112]2|2[15[t6|17]25125/25(27[32(32 ﬁwaurwluzwhs-ﬁu][Notel e ' Unit
NIMFIQ[\S alo|c alble| laib| |A| |A al |alalb Min. | Typ. | Max.
K R
URA | footorne U 12 [SG21 _ fon - | - fowlon{ - Jon] - |- | - [ow - [omiom{onlon] - fontomlonfonjon - 210 245 | 270 | vr-p
characteristic SG4 )
Keystone UR SG1| . 1. e 21 el _ _ _
URF offset voltage 12 sG3 ON ON|ON| - |ON| ON[ - [ON[ONJON[ON; ONIONONONON 50 10 50 |mVo-p
Keyst UR
URC auartered wave | 12 |G 35lonl 1 - lowjon| - fon] - |- -—m—ouonpuou—oulououonou- - 100 ol 100 us
center_control SG3|w
Keystone DL SG1| |l _1_ el Lo e _ -
DJ_O output amplituds 13 SG3 ON ON|ON| - {ON ON| — |ON;ON|OR[ON ONIOHLONOHON 210 243 | 270 | Ve-¢
Keystone DL SG2 .
DLA fraquency 13 ~ {ON; - | - [ON|ON| — JON] - | - [ - |ONi ~ |ON|ON]ON{CN| - [ONJONIONJON|ON! - 210 2431 270 i Ve-p
characteristic SG4
Keystons DL o |1SG| |l | e 1ol _ _ _
DLF offset voltage 13&% CN ON{ON| - [ON| ON| mh h|mmmmm_ | 50 10 50 [mVo-p
' Keyst DL . =
DLC | quartered wave {13 [SO! [35t0u! - | - lowlon! - fou] - |- | - jon| - ououlou‘ou - lononioniowion -| | -100| 0| 100 | wus
center control SG3[w ] ‘
Keystone DR SG1| 1.l 1. s 1] el - - -
DRO output amplitude 14 SG3 1] [ON{ON) - [ON| ON ONONION'ON ON{ONJONIONION . 2_-10 245 | 270 | Ve-p
Keystone DR $G2 . : R
DRA . frequency 14 - [oN] - | - |oN|ON} - [ON[ ~ | - | - JoN| - jonfoN{ONION! - [okjoN[on]oN[ON| - 210 245 270 | Ve-p
characteristic SG4| - ‘
Keystone DR SGY| | 1. e [ | A _ _ .
DRF offsst voltage | V4 |SG3 onl ououl - N LION oN{owioN(oN] - |owjon{onlonlow 50 10 | 50 |mVo-p
Keystona DR SG1 s - , -
DRC quartered wave 14 ON{ — | — {ON[ON] - JON| -1 - -ON—OHONONON-GHONOHOHIUII- -100 0 100 us
center control SG3|"V
*:"=" =QPEN

ELECTRICAL CHARACTERISTIC MEASURING PROCEDURE

Horizontal

HRO Ramp output amplitude ‘
Input SG1 to pin®@, and measure the pin@ output
amplitude. '

HRA Ramp AGC characteristic
Change pin® input pulse frequency to 15.70kHz and to
60kHz, and make sure that the pin@ output amplitude is
between 2.1Vp-p and 2.7Vp-p,

IHRA
HRF Ramp offset voltage

Input SG1 to pin@), and measure the offset between the
pin@ output amplitude GND level and ramp peak.

HRRL Ramp retrace line minimum input pulse width
Keeping input signal SG1 constant, change input pulse
width to 2.6us and to 1Qus, and measure the ramp
retrace line control range.

HRRL
HRRH
ib——

—————

HRRH Ramp retrace line maximum input pulse width

HPO Parabola output amplitude
Input SG1 to pin®, and measure the pin® output
amplitude. :
HPA Parabola AGC characteristic ‘
Change pin@® input pulse frequency to 15.75kHz and to
. BOkHz, and make sure that the pin® output amplitude’ is
between 2.1Vp-p and 2.7Ve-rp.

HPF Parabola offset voltage _
Input SG1 to pin®), and measurs tha offset-between the
pin® output amplitude GND level and parabola output peak
voltage.

H30 Third output amplitude
Input SG1 to pin@, and measure the. pin ® output
amplitude. - B

H3A Third frequency characteristic
Change pin@ input pulse frequency to 15.75kHz and to
B0kHz, and make sure that the pin® output -amplitude is
between 2.1Vp-p and 2.7Ve-r.

H3A

. ‘ ARArTCI IDICLEH
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H3F Third offset voltage
Input SG1 to pin@, and measure the offset betwesn the
GND level during the irput puise period and output wave.

H40 Fourth output amplitude
Input SG1 to pin®, and measure the pin@ output
-amplitude.

H4A Fourth frequency characteristic
Change pin® input frequency to 15.75kHz and to 60kHz,
and make sure that the pin@® output amplitude is between
22Vp-p and 2.8VP-P.

H4F Fourth offset voltage _
Input SG1 to pin(®, and measure the offset between the
GND level during the input pulse period and output wave.

GND B -W::*:; H4F

HS0 Fifth output amplitude
Input SG1 to pin @, and measurs the pin ® output
amplitude.

HSA Fifth frequency characteristic
Change pin@® input pulse frequency to 15.7BkHz and to
B0kHz, and make sure that pin® output amplitude is
between 2.1Vp-p and 2.8Vp-r.

HSF Fifth offset voitage
Input SG1 to pin®, and measure the offset between the
GND level during the input pulse period and output wave,

GND,-:tN-\.-—-f: HGF

HB0 Sixth output amplitude
Input SG1 to pin@, and measure the pin@ output
amplitude.

H6A Sixth output frequency
Change pin® input pulse frequency to 15.75kHz and to
60kHz, and make sure that the pin® output amplitude is
between 2.1Vp-p and 2.7Ve-p.

IHSA
H6F Sixth offset voltage
Input SG1 to pin@, and measure the offset bstween the
GND level during the input pulse period and output wave.

GND..-.‘_\{A\.'[\/V_-_--*_ HEF

35S0 Third output amplitude
Input SG1 to pin®@, and measure the pin@® output
amplitude.

3SA Third frequency characteristic
Change pin® input pulse frequency to 15.75kHz and to
60kHz, and make sure that the pin® cutput amplitude is
between 2.1Vp-p and 2.7Ve-p.

]3&

3SF Third offset voltage

Input 5G1 to pin®, and measure the offset betwesn the

GND level at the 1/2 H point during the input pulse period
and output amplitude.

1/2H
e N
35F

1/2RO 1/2H third S. right wave output amplituds
Input SG1 to pin®@. Set pin@ to OPEN, and measure the
pin@ output amplitude. -
1/2RA 1/2H third S. right wave frequency characteristic
Change pin® input pulse frequency to 15.75kHz and to
60kHz, and make sure that the pin@® output amplitude is
between 2.1VpP-r and 2.7VP-p, .

GND

1/2RF 1/2H third S. rnght wave GND offset voltage
Input SG1 to pin@, and make sure that the output wave
left side is on the GND level, and that the offset is
between — 50mV and + 50mV.
GND ’;—N
-t
1/2RF
1/2RC 1/2H third S. right wave output amplitude control
characteristic
Input SG1 to pin®, and measure the output amplitude
while applying - 1.0V to pin@. .
1/2LO 1/2H third S. left wave output amplitude
Input SG1 to pin®, and measure the pin@ output
amplitude with pin@ set to OPEN.
1/2LA 1/2H third S. left wave frequency characteristic
Change pin® input pulse frequency to 15.75kHz and to
B0kHz, and make sure that the output amplitude is
betwean 2.1Ve-p and 2.7Vp-pr,

GND

. R AN, ML
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1/2LF 1/2H third S. left wave GND offset voitage
Input pin@ to SG1. and make sure that the output
waveform right side is on the GND potential level, and that
- the offset is between —50mV and -+50mV.

—i<GND
=
1/2LF ‘
1/2LC 1/2H third S. left wave output amplitude control
characteristic ‘
Input SG1 to pin®, and measure the output amplitude
while applying —1.0V to pin@®.
3SFC Third S. offset ‘control characteristic
input SG1 to pin@®, and make sure that the third S offset
voltage changes according to voltage applied to pin@.

Note : Voltages V5 thru V24 shall be tested in the same
way as HS thru H24, respectively. They shall be
tested while signal SG3 is applied to pin@®.

KO Keystone output amplitude

Input SG1 to pin®, and SG3 to pin®. Measure the pin

@ output amplitude.

KA Keystone frequency characteristic ‘
Input SG2 to pin@®, and SG4 to pin 16. Make sure that
the pi'n@ output amplitude is between 2.1VP-p and 2.7Ve-p.

KF Keystone offset voltage

Input SG1 to pin(®, and SG3 to pind®. Measure the offset

from the GND level at the pin@ 1/2V point.

1/2v
GND-—M---

KFC Keystone offset control range
Input SG1- to pin®, and SG3.to pin@®. Monitor the offset
from the GND level at the pin@® 1/2V point, and check
that the offset changes according to voltage applied to @.

1/2v

ULO Keystone UL output amplitude
Input SG1 to pind®, and SG3 to pin{®. Measure the pin
@ output amplitude. ’

ULA Keystone UL frequency characteristic
Input SG2 to pin®. and input SG4 to pin®. Make sure
that the pin@ output amplitude is between 2.1Ve—p and
2.7Vp-p.

" URC Keystone UR

ULF Keystone UL offset. voltage
Input SG1 to pin®®. and SG3 to pin@®. Make sure that
the pin@ output wave right side is on the GND level, and
that the offset is between —50mV and +50mV.
1/I2V .
GND -+ . ;
U
ULC Keystone UL quartered wave
characteristic
Input 3G1 1o ping®, and SG3 to pin®. Make sure that the
pin@ output waveform is as shown below around the 1
/2 point when 35mV is applied to pin{®, and that the
center position is not displaced in excess of —100p and
© +100u. |

center  control

V-7 R Ve

When pin(@® is open

When 35mV is applied to pin(D

URO Keystone UR output amplitude ' .
input SG1 to pin®, and SG3 to pin®. Measure the pin
® output amplitude.

URA Keystone UR frequency characteristic
Input SG2 to pin®, and SG4 to pin®. Make sure that the -
pin@ output amplitude is in a rage between 2.1Vp-p and
2.7Vp-p. _ ‘

URF Keystone UR offset voltags _
Input SG1 to pin@®, and SG3 to pin®. Make sure that. the
pind® output waveform left side is on the GND level, and
that offset is between -50mV and + 50mV.

quartered wave center control

characteristic
Input -SG1 to pin®, and SG3 to pin®. Make sure that
when 35mVY is applied to pin@, the pin@ output wave is
as shown below around the 1/2 point, and that the center
position is not displaced in excess of —100u and + 100 4.

12y vy
RN N
When pin@® is open When 356mV is applied to pin(D

DLO Keystons DL output amplitude
Input pin SG1 to pin{, and SG3 to pin@®. Measure the
pin@® output amplituds.

DLA Keystone DL frequency characteristic

Input pin SG2 to pin®®, and SG4 to pin®. Make sure that
" the pin® output amplitude is between 2.1Ve-p and 2.7Ve-p.
DLF Keystone DL offset voltage:
Input SG1 to pin@®, and SG3 to pin®®. Make sure that the
pin@® output amplitude right side is on the GND level, and
that the offset is between —50mV and +50mV.
172V .

- GND
) '
‘ OLF'

‘ B ArEes] LA
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DLC Keystone DL quartered wave center control
characteristic
Input SG1 to pin®, and SG3 to pin ®. Make sure that,
when 35mV is applied to pin(, the pin® output waveform
is as shown below around the 1/2 point, and that the
center position is not displaced in excess of —100us and
+100us
1/|2V 1/2v

When pin@ is opsn When 36mV is applied to pinQ®

DRO Keystone DR output amplitude

Input SG1 to pind®, and input SG3 to pin(®. Measure the

pin@® output amplitude.
DRA Keystone DR frequency characteristic

Input SG2 to pind®, and SG4 to pin®. Make sure that pin

@ output amplitude is between 2.1Ve-p and 2.7Ve-P,
DRF Keystone DR offset voltage

input pin® to SG1, and SG3 to pin@®. Make sure that pin

@ output waveform left side is on the GND level, and that
the offset is between —50mV and +50mV.
‘ 1/ l2V
GND — D

“DRF '
DRC Keystone DR quartered wave center control
characteristic
Input pin® to SG1. and SG3 to pin®. Make sure that,
when 35mV is applied to pin@, the pin@® output waveform
is as shown below around the 1/2V point, and that the
center position is not displaced in excess of —100us and
+100us.

1/2v 1/2v

When pin@ is open When 35mV is applied to pin@®

‘ (Y apolll = Tug W}
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INPUT SIGNAL (BLK. IN)

S6 No. SIGNAL. CONTENTS
---------------------- +5.0v
5G1
Lor zon | = 15-75kHz o
TAL —+—10.0us §
i 635us v
R S +5.0V
$G2
hor1zoN | = 60.0kHz o
TAL —te-2.8us §
i 16.Tus v
--------------------- +B5.0V
sG3
VER ffSOHz | | ‘ oD
TICAL —>—t=—0.60ms )
' 16.7ms ¢
SO O +5.0V
SG4
ver |f=120Hz .
TICAL 0.30ms B} -
o B.4ms "
TYPICAL CHARACTERISTICS
THERMAL DERATING(MAXIMUM RATING)
15
o 1.
$ 4
&
z 10
o]
e
a i
A ™,
a 05 A
o %
¢ .
[@] b
m »
0 K
0 25 B0OB657T5 100 125 150

AMBIENT TEMPERATURE Ta (%C)
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TEST CIRCUIT

zo——y—K
—H &
rigg 82dL—
r It [&7]
o] 1
L N 8]
ny OSdJ.‘—] =
=
e g 12
8 4 .2 El
|||—"—1
oo El
i 3
iyt o
Ty Ed
s TR vear—]
! Y
i} 8
nzzZ'0 Qedlc——] =
= N
2 2L g
B "00 yoot =
H T~

3
-
.  6edl 13
T2
|
OvdL B8
(3]
< =
irdL
}5 1100 (8
o™
+iy ° < ° ,:**
[aJ <
N1y M r@‘

5v

o
SwW4as

nirOtepdier ]
I} [T
G0EE PrdL <

E ) [9]
100 Mirotardie— —

AN

E) 2
Hh
+ N r;f?_g
p+I89 & -U) g =
a—T:«?/\,—M—j_h
h lbdl
8Vd.L‘—J
et
"o St'dJ."—]
+— Bl
dogetogg —
+—H B
ni Lng.-J

N

1
5V
o
35mVv S
T

&l g .
=9 V2o 3
& o oA B > r::
A o
Lrpes
5] {—
— [ pzaL "SLO
£ZdL
B
S} ZzdL
& — 1ZdL
<
R ——ozdL
= 068
[ ] ©
2 A 6ldl ©
2wy 8ldL K
068 .
= "
A
[~ | WA—o2
©] AN
— 3
@] AN
= 4
o <]
2 vldl
-
N =) No
2 |~ | Eldl °
[Te]
! =
Bl; ZidL 3
—
] Lid
5]
S} oldL
oy o
B A 8dL
_
~] AV Ld1
—
B adl
0] Gdl
0
=
[~ | Pal
d099
m :
edtj)-w 2dl 5 > >
o~ m. n o
LI} @2 =

cuw 208
- &8
ge>x
sz

2]

§ 34k
@

]

@

K

o

Note : For pins@~® and ®~@®. connect resistance (3800) to the output stage to prevent output waveform oscillation.
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