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Ordering Information

MTEE 20 Pi nPDI P Tules
MTES 20Pi NSOl C Tubes
MTE&N 24Pi NnSSOP  Tubs
MT&P 2&i nPLCC Tules

MTEHR 20 Pi nPDI P*  Tubes
MTES 1 20Pi NSOl C*  Tubs
MT&N1 24 Pi nSSOP* Tules
MT&P1 2&i nPLCC* Tubs
MT&PR 28&i nPLCC Tap& Ret
MTESR 20Pi nSOlI C Tap& Ret
MTESR1 20Pi nSOl C* T ampe& Re
MT&PR1 28&i nPLCC* Tappe& Ret

*PbFreeMatteTi n
-40°C to +85°C
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Figure 1 - Functional Block Diagram
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Pin Description

Figure 2 - Pin Connections

Pin #

20 24 28 Name Description

1 1 1 I N+ [Non-inverting opanpi mut.

2 2 I N- |Inverting opanpi mut.

3 3 4 GS |Gain Select. G ves access tooutput offrort ed di fleeti al angi fi & for
cometi onof fallack resi stor.

4 4 6 Vre |Reference Voltage out pit (Vpp/2).

7 Vgg |Grourd (OV).

6 6 8 |OSC1 DPTMFcl ock/osci |bat mit. Comet a4.7 MQrei stortoVSS i fcrgtal osci
us al.

7 7 9 OS C2 |Oscillator output . A 3.579545 MHxrgtal conetel aOS C1 ard OS C2
conpéee thei nterl osci || ator citrtb@veomnci rcui t MOS CLli s dri ven
&enral |y

8 |10 12 TONE Output fromi rnteral DTMFtrarsm tte.

11 13 W |Write ni cropocessori mut. TTL conmati Be

10 | 12 | 14 CS |Chip Selecti mut.Acti veLowTh s si gral nust tequal i fi @ &eral | yyaddres s
| atcheab e(ALE si gral , seH gureld.

11 13 15 RS 0 |Register Selecti mut. Rde toTalhe3for b ti nepeati on TTL con@ati be

12 14 17 RD |Read ni cropocessori mut. TTL comati Be

13 15 18 IR_Q/CP Interrupt Request/Call Progress (opndrai foutput. | ni nerug nodeth s
out pit goes | oina val i d DTMFtore hurst tas mtrarsm ttel or ree vel.
I ncall pogress modeth s p nivl | outgutetargul ar si grelprs etati veoftle
i mut si gral ap i e &itmut opanp Thei rmut si gral nust keivth ntle
lardivdthli m ts oftlecal | pogress fi |te, seH gure8

14-17|181 [19-22 |D0-D3 |Microprocessor Data Bus. H ghi nmlarcemCS ~ = 1or RD= 1.

TTL comati Be

2

2rli rk Sen corductor | rc.

Ilatori s



MTE Data S let

Pin Description (continued)

Pin #

20 | 24 og | Name Description

18 |22 26 Bt Early Steeringoutput. Presets al ogi c hh ghorcettedi gi tal al gori thmbas
deetaelavali dtoremi r (si gral cordntAnmonmetaryt oss ofsi gral
cordi ti onwll causelSt tord¢urntoal ogi clow

19 23 27 St/GT |Steering Input/Guard Time out ut (b di reti oral ). A vol tagegr et & tlapy,;
deetalat St causes tledei cetorgi sttledeeta toremi r ard uglat et e
output | atch Avol tagel ss than¥Ygfres tledei cetoaccel a mtoremi r.
TheGT output acts tores e t keke ral steri rgti mecorstart;i ts statei s a
furcti onof St ard t kevol tageonSt.

20 24 28 V pp [|Posi ti vepw sump y5Vty cal).

89, |3,5,10, NC No Cometi on
16,17 11,16,
23,25

1.0 Functional Description

TReMTE | ngratel DTMF Trarscé ve corsi sts ofah ghmformarceDTMFreé ve wthani neral gai n
sd¢ti ganpi fi & ad a DTMF gewatortv cheyd og a hurst courte to spthsi epei setoretursts ard
use.Acall pogress nodecanlesd etael sothat freueci e wth ntlespei fi @ msstard canledd et al.
Tl rté m croi rmefaceal | o m crocortrol | eschas teB86, 8C31/51 ard 88, to access tleMTE

i neral rgi stes.

2.0 Input Configuration

Thei mut arrargevet of tleMTE povi des adi fleeti al -i mut opgati oral anpi fi & as Wl as ahb as source
(Vrg ). v chi s useltob as thei rmuts at34/2. Provi si oni s madefor cometi onof a fedllack resi stor totleop
anpoutput (GS) for gai nadjustret. | nasi rgl eedal cafi gurati on tlei mut p rs areconeta as stowi n

H gure3. A guredslow tleree s arycome ti ors for adi fleeti al i rut corfi gurati on

3.0 Receiver Section

Searati onofttel owmrd h ghgrouptors i s achh eelly apy rgtleDTMFsi gral totei rmuts oftwsi khorde

siwtclel camci tor lard@ass fi Ites, tlelardivdtis of v chcorres ord to thel ovard b ghgroupfreueci e

(seTabel). Thsefi |tes i rcorpratentchs at 350 Hamd 440 Hior &g i oml di al torerg eti on Echfi I te
output i s fol loal bya si gl eorde sivtclel camci toriflte seti on W chsnootts thkesi gmls pi or toli m ti rg.
Li mtingis pfornel kyhh ghgai n conmrators v charepovi del wthlgteesi s to peet deeti on of
uert el | ovlevd si gral s. Tleoutputs  of tleconmarators povi defull rai | 1ogi ¢ sivirgs at tlefreueti e of the

i com rg DTMFsi gral s.
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Data S et

I N+
I I N-
c Rin
Re GS
VRé
VOLTAGE GAIN MT8888C
(AV) = Re /Ry -

Figure 3 - Single-Ended Input Configuration

Oo— |
c1 Rl I N4
I N-
Oo— | *
c2 R4 R5
GS
R3 R2
A
MT8888C

DIFFERENTIAL INPUT AMPLIFIER
Cl=C2=10rF

R1= R4 = R5 = 100 kQ

R2 = 60kQ, R3 = 37.5 kQ

R3 = (R2R5)/(R2 + R5)

VOLTAGE GAIN

(A, di ff) - R5/R1

INPUT IMPEDANCE

Z @i )=¢ Ri+UaC)

Figure 4 - Differential Input Configuration
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MTE Data S let

FLow FricH DIGIT D3 D, D, Dg
697 1209 1 0 0 0 1
697 1336 2 0 0 1 0
697 1477 3 0 0 1 1
770 1209 4 0 1 0 0
770 1336 5 0 1 0 1
770 1477 6 0 1 1 0
B2 1209 7 0 1 1 1
82 1336 8 1 0 0 0
B2 1477 9 1 0 0 1
941 1336 0 1 0 1 0
941 1209 * 1 0 1 1
941 1477 # 1 1 0 0
697 1633 A 1 1 0 1
770 1633 B 1 1 1 0
B2 1633 C 1 1 1 1
941 1633 D 0 0 0 0

Table 1 - Functional Encode/Decode Table
Note 0= LOGI C LOW1= LOGI C H GH

Followmgtlefi |te seti oni s adeode eypoy rgdi di taurti rgteh ques todeéem retlefreueci & of the

i rcom rgtores ard tovei fittat tlgcorresprd to stardard DTMF freueti e . A conp eaveagi rgal gori thm
potets agai rst toresi mul ati onhykrammus si gral schas voi cetwv | epovi di gtol earcetosnal | fr guecy
devi ati ors ard vari ati ors. Th s aveagi rg al gori timdimsd opel to esureanofdi numconb rati onof

i mun tyto tal k-off ard tol earceto tlepeeceof | nefei g freueci s (th rd tores) ard i se \Wtle
deetor reogri & tlepeseceoftwvali dtors (th s i s rdereltoas tlesi gml cordi ti ofi nsomei rdustry
spei fi cati ors) tletarl ySteri rg’(B5t) output vl | gm anacti vestate Ans ultseuet | oss of si gral cordi ti on
wll causeESt toassuneani racti vestate

4.0 Steering Circuit

Bdorergi strati onof a deodel tore@i r, tteree ve cle cks for avali dsi gmal durati on(rderel toas claracte
reogr ti oncordi ti on). Th s cleki s pformel hbankenal RC ti necorstart dri venhESt. Alogi ¢ h ghonESt
causes V. (seH gureb)tori seas thecamci tor di sclargsoRrdel that tlesi gral cordi ti oni s mai rtai nel (5t
revai rs h gh for ttevali dati onpi ogfp), Ve rechs tletheslold (V 1g) oftlesteri mglogi ctorei ste the
tore@i r, latch rgi ts corresrdi g 4-b t code(seTab eilyto tleReeé veData Rayi ste. At th s i nt tkeGl
output i s acti vatel ard dri y& o/\pp. GT corti rues todri velh ghas lorgas Bt remi s h gh FH ral |l yafte a
slort déaytoal |l owleoutput 1 atchtosetlettedé ag dsteri mpoutput flaggoes highsi gralli mthat aree vel
tore@i r las @r@i steeal Thestatus oftledé agl stei rgflagcanke nori torel bheleki mgtleagopi ate

b tintlestatus r@i ste.| fl nerug nodelas sé eta, tlel REGPP nivi | pl | | devtfedé agl stexi g

flagi s acti ve

Thecortets of tleout put | atchareu pateal onanacti vedé agl stexi rgtran si ti onTh s datai s pesetatotle
four bt b di reti oral data lus ntlkeRee veData Rgi ste i s red. Tlestesi mgi rcui t arks | nregseto
vali datetlei nedi gi t pusedansi gals. This, as wlas reeti mgsi gml s toosturkecorsi deal vali d, tke
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MTE Data S let

reé ve Wil toleatesi gml i ndarop (dropout)toostort tolkecorsi dal avali d jause Th s faci |i tytogd ke
wthtrecamhb i tyofséeti mgptlesteri mgti necorstad &kerl | yal | o thedesi gre totai | or pformarceto

met aivdevari ¢yfsgtenreui rerets.

Vbp
MT8888C

’ C1l
Vbp
St/GT Vc
Bt —AAA——
R1

toTa = (R1C1) In (Vpp / Vs

tatp = (R1C1) In [Vpp / (Vpp-V1sp]

Figure 5 - Basic Steering Circuit

5.0 Guard Time Adjustment
Thesi npestei rgci rcui t stowi nH gure5i s adepfar nost ag i cati ors. Conoret val ues areclos e

accordi rgtottlefol | oivrgi reual i ti e (seF gure7):
tREC 2 tDPmax"'tGTPmax - tDAmin
tReC < topPminttacTPmin - tbAmax
tip 2 tpamaxtteTamax - toPmin
tpo < tpamintteTamin - tbPmax
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terp = (RPC1L) | nipp / (Vpp-Vrsil
tera = (RIC1) | n(¥p/VTs)

V, Rp = (RIR2) / (R1 + R2)

DD O
C1
St/GT
R1 R2
Bt

a) decreasing tGTP; (tGTP < tGTA)

tgrp = (RIC1) | nMpp / (Vpp-V1sil
tera = (R,CL) | n(\p/Vrs)

A Rp = (RIR2) / (R1 + R2)

oo O
C1
St/GT
R1 R2
Bt

b) decreasing tGTA; (tGTP > tGTA)

Figure 6 - Guard Time Adjustment

Treval ueoft ppi s adei ce@mrange (seAC E etri cal Claractei sti csgg@rdts tkem i numsi gral durati on
tolereogr & btleree ve. A val uefor C1 of 0.1 pFi s reomredel for nost agdi cati ors, le@vi gR1toke
séeta bttredesi gre. Di fleet stei mg arrargeret s majleus @ tosdé et | rmMemdet torepe at (t Grp)
ardtoreals et (t gra)guardti ms. Th s mayjeree s aryt o me sgtanspei fi cati ors W chp acelot haccet
amdrget |i m ts ontoredurati onard i nedi g tal Guasdti meadjustnet alsoallow tledesi gre totai |or
sgtenmranmges suchas tal k offard roi sei muri ty

| crasi ke | npove tal k-off @formarcesi rcei t reluce tlepotab i tythat tors si mul at el bys mehivl |

mai rtai navali dsi gral cordi ti onlorg epughtr@iestea. Alterti végreéati véyslortgle Wthalomgtpg

oul d keagropi at efor &remé yoi syevi romets e fast acqui si ti onti neardi nmuni tytotoredropouts
arera@ui ral. Desi gni dormati onforugrd ti neadjustnet i s stowi nFH geb. Tleree ve ti m i s stowi n

H gure7iwthadecri gi onoftteerets i nH gure9.

6.0 Call Progress Filter

Acall pogress nodeusi rgteMTE, cantes ¢ et allowrgttedeeti onof vari ous tors, tw chi deti fy
tlepogress of atégorecall ontlergark. Th ecall pogress torei mut ard DTMF i rut areconmon
lowe, cal | pogress toms canor yieddéeta w lenCP nodelas lmnsé etel. DTMFsi gral s canot ke

déecta i fCP nodelas msé eta (seTab e7). H gured rdi cates tleusdul deet kardivdt hof tlecal |
pogress fi Ite. Feueti & peseta totlei mut, W chareivth ntle'acce’ lardivdthli m ts oftlefi Ite, are
fard-li m telbah ghgai nconmrator wthttel RQCPp nsevi rgas tleout pt. Thes quar eweout put oli ai el
fromtleschm tt tri gge cankearal gl bha m cropoces sor or courte arrargeret to deeni retleratureof
tlecall pogress torel® y deetel. Freueci s tvcharei ntle ‘reect’ara wll mt kdeeta ard
cors @uet| el RQ /CPp nivll revai nl ow
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B/NTS A I | ¢ | o | E | F
Lo | [ | | | |
RE —> < —, tree -~ <~ { D—> — oo <
TONE TONE
Vin TONE#n #n+ 1 #n+ 1
| |
tp >, 1 < toa
5t L] N L] L
¢ 5 fetp Ciora
| . | |

St/GT X % I/ I / | Vst

L
RXg-RX3 DEEODI TONE# (nl) % #n >< #(n+1)

]
]

Status

I
Red i
Regi ste |

|

e L |

Figure 7 - Receiver Timing Diagram

>

LEVEL
(dBm)

| | L,

0 250 500 750
FREQUENCY (Hz
. - e

Figure 8 - Call Progress Response
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EXPLANATION OF EVENTS

A) TONEBURS TS DHETH, TONEDURATI ON | NVALI D, RXDATA RESI S TR NOT UPDATID.
B) TONE#nDHE T, TONEDURATI ON VALI D, TO NEDEODBD AND LATCHIBD | N RXDATA RESI S TR.
C) BEND OF TONE#nDH ETH, TONEABS ENT DURATI ON VALI D, | NFORMATI ON | N RXDATA RESI S TR
REAI N UNTI L NEX VALI D TONEPAI R.
D) TONE#m+1 DHETHB, TONEDURATI ON VALI D, TO NEDEODBE AND LATCHID | N RXIDATA RESI S TER.
B ACCHETABLEDROPOUT OF TONE#m+1, TONEABS ENT DURATI ON | NVALI D, DATA REMAI NS UNCHANGHD.
5] END OF TONE#m+1 DHETH, TONEABS ENT DURATI ON VALI D, | NFORMATI ON | N RXDATA REsl S TR

REAI NBD UNTI L NEX VALI D TONEPAI R.

EXPLANATION OF SYMBOLS

Vin DTMF COMPOS | TEI NPUT S| GNAL.

Bt EARLYS THRI NG OUTPUT. | NDI CATES DHETI ON OF VALI D TONEFREQUENCI E5 .

St/GT S THRI NG| NPUT/GUARD TI MEOUTPUT. DRI VES EKERNAL RC TI MI NGCI RCUI T.

RXp-RX3 4-Bl T DEEODB DATA | N REEE VEDATA RESI S TR

B DEAYD S THRI NG | NDI CATES THAT VALI D FRRRUENCI 5 HAVEBHN PRES ENT/ABS ENT FOR THE

REQUI RED GUARD TI METHUS CONS TI TUTI NGA VALI D S| GNAL. ACTI VELOWOR THEDURATI ON OF A
VALI D DTMFS | GNAL.

® | NDI CATES THAT VALI DDATA| S | NTHEREER VEDATARESlI STHR. THEBI T1 S CLEARED AFTER THES TATUS
RESI STRI1 S READ.

W@P I NTERRUPT | S ACTI VEI NDI CATI NG THAT NBADATA 1 S | N THERXDATA RESI S TRR. THEI NTERRUPT | S
CLEARBD AFTIR THES TATUS RESlI STERR1 S READ.

trec MAK MUM DTMF S| GNAL DURATI ON NOT DHETHE AS VALI D.

tRe Ml NI MUM DTMF S| GNAL DURATI ON REUI R FOR VALI D RECOGNI TI ON.

t' b Ml NI MUM TI MEBE'WN VALI D S QUENTI AL DTMFS | GNALS .

tbo MAX MUM AL L OWBL EDROPOUT DURI NG VALI D DTMFS | GNAL.

top TI METODHET VALI D FRRRURNCI B PRE ENT.

tba TI METODHET VALI D FRRRURNCI B ABS INT.

terp GUARD TI ME TONEPRES ENT.

tera GUARD TI ME TONEABS ENT.

Figure 9 - Description of Timing Events

7.0 DTMF Generator

TeDTMFtrarsm tte epog i ntleMTB i s cap ab eof gewati rgall si kemstardard DTMFtoremi rs
wthlowdi storti onard h ghaccuracyAll freueti e adei val roman&eral 3.579545 MHzcrgtal . The

si rusoi dal ewdorns for thei mdi vi dual tors aretdil bysyilsi & usi g roward col um pogrammab e

di vi des ard sivtchel camci tor D/A cowvetes. Tlemard columtores areni g dard fi Itea povi di rga
DTMFsi gral wthl owotal farmon c diostt onard b ghaccuracyTos pei fya DTMFsi gral , data corformi rmgtothe
ecodi gformat stomi nTabelnust ke w ttetotletrarsm t DataRaeji ste. Notetlat th s i s tlesaneas tle
reeé ve outut code Thei rdi vidual tores tw charegegate (f | oy ardfy gn arerdere toas Loweroupard

H ghGrouptores . As s enfromt let abl e t fel owgr oupfr ejueti e are697, 770, B2 ard 94 HzTreh ghgr oup

freueci e arel209, 1336, 1477 ard 1633 HzTp cal | ytke h ghgrouptol owgroupanp i tuderati o(tivst)i s 2dB
to conpes atefor h ghgroup atteuati ononl orgl oofs .

Trepi od of echtorecorsi sts of 32 @ual ti nesgne ts. Tlepi odofatorei s cotrol | @ ary rgtlel egth
oftlseti nesgnets. Duri gw teo prati ors totlkeTrarsm t Data Rei ste tled b t data ontlelus i s | atche

ard corvetal to 2 of &odi rg for us ebt lkep ogramrab edi vi de ci rcui tryThdeic® usa@ltospei fyati ne
sanet | egthtv chivl | ulti matdy déem ret lefr guecyoft let ore W etledi vi de rechs tleagpopi ate
court, as deem rel btlei mut codearesd plsei s i ssuel ardtlecourte startsagai n Tlerume of ti ne
sgnets i s fi @ at 32, lowe, hyvary gy tles gnet | egthas descri lel alovet lefr guecycanal so e

vari @. Tledi vi de output clice arot e courte, v chaddres s e thesi rewel ookupROM.
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Thel ookuptall ecortai rs codes tv chareus a btlesw i tchel camci tor D/A corvete toolai ndi screeard
h gl yaccurateDC vol tagel eés. Twi deti cal ci rcurésp og to poducerow ard col umtors, tv ch

aretlemm mlusi galowoi sesumm rganpi fi . Thkeosci |l ator descri b ro Start-ugti neas i not ke
DTMF gegators si rcetlecrgtal osci |lator i s ruoorg ruous | ythus poviidrg a h ghdgreof torelurst
accuracyA lardivdthli m ti mgfi Ite i s i rcorpratel amssto atteuatedi stortipamducts atove&Hzl t can
lesenfromH gure8fat thedi stor ti onpoducts arevey ow nanpi tude

Pany vy Scaling Information

10dB/Di v

Start Freuecy 0 Hz

S t opFr ejuety= 3400 Hz
Mar ke Fr@uecty= 697 Hard
1209 Hz

Figure 10 - Spectrum Plot

8.0 Burst Mode

| ncetai ntégloryagi cati ors it i s reui ralDBMF si gals & rg gewatel areof a spei fi ¢ durati on
deem rel e the hilem rti cular agdi cati on@npyeof tleelargetrars m t te spei fi cati ors curretly
& sti rg. Stardard DTMFsi gral ti m rgcankeacconpi dymhki rg useof tleBurst Mode Tletrarsm tte i s
capb eofi ssui rgsymeri c hursts/muse of pedem rel durati on Th durst/musedurati oni s 51 tré ns,

tv chi s astardardi rteval for autodi al & ard cetrfl csfagd i cati ors. Aft @ t kelsrt /@mus elfas i ssudal, the
apopi ateb t i s se¢ i ntleStatus Regi ste | Mit@tigrarsm tte i s redyfor noredata. Tleti m g
descri kel alovei s avai | ab elmnDTMF nodetas e sé eta. Hwe, ICP node(Cal | Progres s node

i sséetal, tlelurst/musedurati oni s doud @ to 102 M2 ns . Not et lat @ CP nodeard Burst nodetave
seéeta, DTMF tors nmayketrarsm ttel on yard not reé vel. | napi cati ors ea ronstardard
hurst/museti nei s desi rabe a softareti m rgloopkeral ti ne canleusal topovi detleti m Ml se
tntlelurst nmodei s di sab @ hen Bi garddi sabi mtletrarsm tte.
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9.0 Single Tone Generation

Asi gl etorenodei s avai | abd eted yi rdi vi dual tores frarfel owgroupor h ghgroupcantegeeate. Th s
node can leusa for DTMF test eui pret api cat i ors, ackrolalgmet tore gewati on ard di storti on
nmas uremets. Rde toCortrol Regi ste Bdescri @i onfor deai |s.

ACTIVE OUTPUT FREQUENCY (Hz)
%ERROR
INPUT SPECIFIED ACTUAL

L1 697 699.1 +0.30
L2 770 766.2 -0.49
L3 82 87.4 -0.54
L4 941 948 +0.74
H1 1209 1215.9 +0.57
H2 1336 1331.7 -0.32
H3 1477 1471.9 -0.35
H4 1633 1645.0 +0.73

Table 2 - Actual Frequencies Versus Standard Requirements

10.0 Distortion Calculations

TeMT8 i s camb eof poduci g pei setorelursts wwthm ri nal eor i nfreuecy(seTab e2). Tte

i terml sum rganpi fi @ i s folloa kya fi rst-orldemss sivtcle camci tor fi Ite tom i m elarmon ¢
conmprets ard i ntenodul ati onpoducts. Tlketotal farnor ¢ di storti onfairgle tone cankecal cul atel usi g
Huati onl, tv chi s tlerati oofttetotal pw of al | tle&rammus freueti e totlempa of t efurdanet al

frejuecy@ es s @ as a @ cet age
/ V251 Vg4 Vo + o Vo

Viurdanet al

THD (%) = 100

Figure 11 - Equation 1. THD (%) For a Single Tone

TreFouri & conmprets of t et oreout pit corres prdtoV of--- Vi @S s ur @ ont leout put ewvdor m Tlet ot al
farnori c di storti onfodwal tone canlecal cul atel usi g EBuati on2. Y ard V corre mrd to tel ovgroup
anp i tudeard h ghgroupangi tudere peti véyard V 2| mp S thesumofal | thei rreodul ati oncomprets. The
i nteral sitcle-camci tor fi 1te fol | oivrg t leD/A corve kegs di storti onpoducts domto a vey ol ed as
stomi nFH gurell.

2 2 2 2
Vo + Vot Vo + Vot

2 2 2
Vi .. Vo + V9 wp

Y, V2L + VP

Figure 12 - Equation 2. THD (%) For a Dual Tone

THD (%) = 100
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11.0 DTMF Clock Circuit

Thei neral clock ci rcui t i s camvthtleaddi ti onof a stardard téesi oncol or lurst crgtal. Tlecrgtal
spei fi cati oni s as fol | ow:

F @uety 3.579545 MHz
Fr equecyTol e arce +0.1%

Res orarceMode Paral | ¢
Load Camci tarce 18-

Mak mumS €¢i e Resi starce 150 oms
Mak numDri vel e/é : 2nWw
eg. CTS Kn ghis MP036S

Togcom TQC-203-A-9S

A run® of MTE dei ces cantecometa as slowi n FH gurel3 suchtfat orl yorecrgtal i s reui rel.
Alterati véyteOSC1l i muts onall dei ces cantelri venfroma TTL huffe wthtke OS C2 outputs |t
urcomet a.

MT8888C MT8888C MT8888C
OSCl1 OscC2 OSCl1 OscC2 OSC1 Osc2
L |
!
3.579545 MHz

Figure 13 - Common Crystal Connection

12.0 Microprocessor Interface

TeMT8 i rcorprates anl rté m crop ocessori rmefacelw chi s conmati B ewthfast vesi ors (16 MHeoft e
BC51. Nowi t cyles rltolei rsetal.

F gurel9 ard F gure20 aretleti m rgdi agrans for thel rté 831, 851 and 88 (5 MHzm crocortrol | ¢s. By
NANDi mgtleaddress | atcheaeb e(ALB out put wt ht kel ghlyeaddres s (P2) deodeout put, CS i s gewatal.
H gureld summari & tlecometi onoftlse | né pocessors totkeMTE trarsce ve.

Tlkem cropocessor i nefacepovi ds access to fi verteral rgi ste3leread-ol yReeé veData Rgi ste
cortai rs tledeoda output of tlelast vali d DTMFdi gi t ree vel. Be¢al i ntotlew teor yTrarsm t Data
Rai ste wll déem retw chtore@i ri s tolegegat @ (seTab el for codi g deai |s). Trarscé vea cortrol i s
acconpi shelivthtwcortrol rei stes (se&Tal e6 ard Tab e7), CRA ard CRB, tv chtavet les aneaddres s . A

W teograti ontoCRBi s eeute byfi rst sdti rgtlenost si gn fi cart b t (BRAnNTHefol | oivrgw teoprati on
totlesameaddress vl | tlmkedi retelto CRB, ard suls@uet w tecy | e wll kedi reta tack to CRA. Tle
red-orl ystatus regi ste i rdi catescueret trarscé ve state(s &Tab eR

Asoftearerse nust kei rcludel at tlebgi mi mgofa |1 pograns toi ni ti ali etlecortrol r@i stes umpnmpw-up
or pwres e (seH gurel9). Rde toTab e 4- 7forb t descri gi os oftletwcortrol regi stes.

Trermul ti ped | RQ /CPp ncankepogrammel to gewateani nerud upnval i dati onof DTMFsi gral s or tan
tletrarsm tte i s redyfor noredata(lurst nodeor y. Al terati véyth sp ncankecorfi gurel to povi dea
squarewveoutpt oftleca || pogress si gml. Tlel BP P ni s anogndrai nouput ard reui res an e ral
pil | -upresi stor (seH gurelb).
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MTE Data S let
RSO | WR | RD FUNCTION
0 0 1 W tetoTrarsm t DataRa@i ste
0 1 0 Read fromReé veData Rayi ste
1 0 1 W tetoCortrol Regi ste
1 1 0 Read fromStatus Rei ste
Table 3 - Internal Register Functions
b3 b2 bl b0
RS & | RQ CP/IDTMF TOuT

Table 4 - CRA Bit Positions

b3 b2 b1 b0
C/R S/D TBT BURS T
BABLE

Table 5 - CRB Bit Positions

BIT

NAME

DESCRIPTION

TOUT

ToreOutput Cortrol . Al ogi ¢ h gheab e tletoreoutput;al ogi ¢ | owurrs t ket oreout put
off. Th s b t cortrols all trarsm t torefurcti ors.

CP/DTMF

Call Progress or DTMFModeS ¢ &t. Al agh gheeb & tleree v ecal | pogress node
alog cloweld es DTMFnodel nDTMF nodet ledevi cei s camb eof ree vi rg ard
trarsm tti gyDTMFsi gral s. 1 nCP nodeaamgul ar awergres etati onoftleree vel
toresi gral wll epeeat ontlel RQ /CPoutpt p ni fl RQas menb & (cortrol

rgi ste A, I2=1).1 norde toledéeta, CPsi gral s nust keivth ntletardivdt h

spei fi @i ntleAC Eetri c@laractei sti cs for Call Progress.

Note DTMFsi gral s canot lede et el nCP nodei s s é et al.

| RQ

| nerug Fab e Al ogi di gheabd e thei nerug furcti onal ogi c |l owacti vate the

i merug furcti on \Mhl RQi s enbl @ ard DT MFnodei s séetal (cortrol rgi ste A,
i=0),tkel RQ/CPoutput p nivl| gol oime tle l)avali dDTM&i gral fas ke
ree val for avali dguardti nmedurati onotl@)rarsm tte i s redyfor noredata (lurst
nodeor Y.

RS E

Regi ste Seéet. Alogi ch ghseéets cortrefi ste Bfor tler&kw i tecgl etothecortrol
rgi ste address. Aftew ti rcootrol rai ste Blefol | owrgcortrol rei ste w tecgl e
wll edi reteltocortrol regi ste A.

Table 6 - Control Register A Description
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MTE Data S let

BIT

NAME

DESCRIPTION

BURS T

Burst ModeS @ et. Al ogi c h ghdecti vahesst nodeal ogi c | owab s hurst node
\hacti vatal, tledi gi tal cderegeseati gpaDTMFsi gral (seTab el) cantemi tten
totletrarsm t rei es,ttv chivl | resul t i natrars nDTMFtorelurst and mus eof gual
durati ors (tp callyplnmse). Fol lowrgtlemusetlestatus rei stavl | euplat @ (A -
Trarsn t DataRe)i ste B ardani nerud wll occuri ftlei nerudg nodelas hen
enb a.

\CP node(cortrol r@i ste A )i s eab a tlerornal torelurst ard @mus e

durati ors are«edel romatp ca | durati onof51 nsetol102nse.

WhBURS T i s h gh(dexcti vatel)tletrarsnm t toreturst durati oni s deem rel bt lg
TOUT b t (cortrol regi ste A, D).

TEST

Test ModeCortrol . Alogi ch gheab e tle test nodeal ogi c | owlecti vate thetest
node WWTES T i s eal @ ard DTMF nodei s séeta (cortrol ra@iste A, d=0),tle
si gl peet onttel RQCPp nivl | kearal ogous totlestat eof t leDE AYD

STHRI NGh t oftlestatus regite (seH gure7,si gral [8).

S /D

Si rgl eor Dual ToreGeeati on Alogi ch gt ets tlesi rgl etoreoutput;al ogi c | ow
séets thedual tore(DTMF) output. Thesi rgl e toregegati onfurcti onreui re furt e
seéeti onofé the tlkerowr col umto res (I owr h ghgroup t rought RC/R bt (cortrol
rgi ste B, IB).

CIR

Col ummor RoworeS ¢ €t. Alogi c h ghsé &ts acol umtoreoutpit;al ogi clogeéets
aroworeoutput. Th s furcti oni s use i ncorjurcti onivthtteS /B t (cortrol rei ste H
i2).

Table 7 - Control Register B Description

BIT

NAME STATUS FLAG SET STATUS FLAG CLEARED

I RQ | nerug tas occurrel.Bi t ore | | nerug i si mcti veCl ara afie
(H)orb ttw(R)i s se. Status Regi ste i s rad.

TRANS MI T DATA Paus edurati onfas ten mtal Clara afte Status Ragi stei s
REsl S TR BMPTY ardtrarsm tte i s radyor mv | read or tni nronlurst node

(BURS T MODEONLY data.

RECHE VEDATARE S TR Vali ddatai s i ntleRee veDataCl earal afte Status Rei ste i s

FULL

Rei ste. red.

DEAYD S THRI NG S e upntleval i d deeti onof Clare upnt ledéeti onofa

t leats eceof a DTMFsi gral . vali d DTMFsi gral .

Table 8 - Status Register Description
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8031/8051

8080/8085 MT8888C
ASA15 cs
A8 RS0
DO-D3
PO
" )
W W

Figure 14 - MT8888C Interface Connections for Various Intel Micros

Vbp
[]
MT8880C
Cc3
° | |
C1i R1 —L] 1 N+ VDD [} . 11
DTMACP [— — o 11 N- St/GT
I NPUT 5 § R4 /77
—| GS t
R2 R3
—{ | vRré D3 [}
) (vss D2 [ ]
/77 |: OSs C1 D1 j
R!
° [H—[ os c2 Do [ ]

Xal - - TopuP
pTMF [ * *— L] ToNE | RECP [ } or uC
OUTPUT c4__ — ==

R — L w RD [}

p Ccs RSO[ |
Not es :
R1, R2 = 100 kQ 1% /_7
R3 =374 kQ 1%
R4 = 3.3 kQ 10%
R5 = 4.7 MQ 10% _/
R =10kQ (m n)
C1 =100 rF5% * Mi cropocessor lasel sgters cani rjet udei rabemi sei nothesug yai |
C2 = 100 rF5% Tlepe for narceof t ®MTE cankeodi ni & bkep rg
C3 = 100 rF 10%* mi seontlesugyrai |s toam n mum Thedeoup i rgcamci tor (C3) shoul d ke
C4 = 10 rF 10% cometal cl osetothedei ceard grourd | oo s toul d keavoi del.

Xal = 3.579545 MHz

Figure 15 - Application Circuit (Single-Ended Input)
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[] 5.0vDC D 5.0 VDC
MMD6150 (or 4k
TS T POl NT el val at) ' TES T POl NT 3kQ
] B W
130 = 100 F
MMD7000 (or
@ui val et)
/77
Test load for DO-D3 pins Test load for @/CP pin

Figure 16 - Test Circuits

INITIALIZATION PROCEDURE

A softereresd nmust kei rcludel at thelmi m rmgofall pograms toi n ti ali etlecortrol regi stes afte pa upThe
i ntialiati onpocelurestoul dlei np ereta 100ns afte pw up

Description: Control — Data

RSO R RD b3 b2 bl b0
1) RadStatus Rei ste 1 1 0 X X X X
2) W tetoCortrol Reyi ste 1 0 1 0 0 0 0
3) W tetoCortrol Raji ste 1 0 1 0 0 0 0
4) W tetoCortrol Ra@ji ste 1 0 1 1 0 0 0
5) W tetoCortrol Rai ste 1 0 1 0 0 0 0
6) Rexd Status Ragi ste 1 1 0 X X X X

TYPICAL CONTROL SEQUENCE FOR BURST MODE APPLICATIONS
Trarsm t DTMFtores of 50 ns urst/50 ns @aus eard Reeé veDTMF Toress .
Sequence:

RSO  WR RD b3 b2 bl bo
1) W tetoCortrol Regi ste A 1 0 1 1 1 0 1

(toreout, DTMF, | RQ, Sé et Cortrol Raji ste B)

2) W tetoCortrol Rei ste B 1 0 1 0 0 0 0
(burst node

3) W tetoTrarsm t DataRaji ste 0 0 1 0 1 1 1
(sedadi gi t 7)

4) it for ani nerug or Il Status Reyi ste

5) RedtleStatus Rai ste 1 1 0 X X X X

i fhtlisse,tleTXd s redyfor tlerk torgi ntv chcase..
W tetoTramsm t Rei ste 0 0 1 0 1 0 1
(sedadi gi t 5)

-ifbht2i ssd,aDTMFtorelas mnree val,i niv chcase...

Red tleRee veData Rgi ste 0 1 0 X X X X

-i flothb ts aresd...

Red tleRee veData Rgi ste 0 1 0 X X X X

W tetoTrarsm t DataRaji ste 0 0 1 0 1 0 1

NOTE: IN THE TX BURST MODE, STATUS REGISTER BIT 1 WILL NOT BE SET UNTIL 100 ms (2 ms) AFTER THE
DATA IS WRITTEN TO THE TX DATA REGISTER. IN EXTENDED BURST MODE THIS TIME WILL BE DOUBLED T(
200 ms (= 4 ms).

Figure 17 - Application Notes
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MTE Data S et
Absolute Maximum Ratings*
Parameter Symbol Min. Max. Units
1 | Pow sug wol tageV pp-Vss Vpp 6 \Y
2 | Vol tageonanp n Vo Vg50.3 Vppt+0.3 \
3 | Curret at anp n(Bg V  ppamg Vs9 10 mA
4 | StoragetenEature T st -65 +150 °C
5 | Packagepw di ssi mti on B 1000 mN

* Kerli rgths eval us naycaus e naret danage Furcti oral omati onurde thsecordi ti ors i s ot i npi el

Recommended Operating Conditions - Voltages are with respect to ground (Vsg) unless otherwise stated.

Parameter Sym. Min. Typ.*t Max. Units Test Conditions
1 | Posi ti vepw sugpy V bp 4.75 5.00 5.25 \%
2 | Omati gtenEature T o -40 +8 °C
Crgtal cl ock freuecy feoLk | 3.575965 | 3.579545 | 3.58124 | MHz

1Ty cal fi gures areat 25°C ard for desi gnai dory rot guarartesl ard rot sub et topoducti ontesti rg.

DC Electrical Characteristics -T-vgg0V.

2rli rk Sen corductor | rc.

Characteristics Sym Min. | Typ. Max. | Units Test Conditions

1 s Omati rgsum yol tage Vpp | 475 5.0 5.25 \%
2 U Omati rgsum yurret | bp 7.0 11 mA
3 i Pow cors unggi on P ¢ 57.8 | nW
4 | H ghl ¢ i mut vol tage Vimpo | 35 \% Not e9*

N (Cs C1)
5 E Lowerd¢ i rmut vol tage V| Lo 15 \Y, Not e9*

T (OCs C1)

S |Stei rgtheshldvoltage | Vg | 2.2 2.3 2.5 V | Vpp=5V

Loweve output vol tage No | oad
(Cs C2) \VoLo 0.1 V Not e9*

8 8 H ghl ¢ output vol tage No | oad

T (Cs C2) \Voro 4.9 V Not e9*
9 E Out put | ekagecurr et

T (I RQ) bz 1 10 pA | Vou=24V
10 S VRe OUt it vol tage VRé 2.4 25 2.6 \Y No | oad, Vpp=5V
11 VRpg OUtQIt resi starce Rr 1.3 kQ
12 D Lowerd¢ i rmut vol tage VL 0.8 Vv
13 é H ghl ¢ i rmut vol tage YH 2.0 \%
14 ; | rut | ekagecurr et I 7 10 pA |V, §VsstoVpp

a

|
15 | pata | Sourcecurret loH -1.4 -6.6 M |V =24V
16 | BY | Si rkcurret a 2.0 4.0 m |V g =04V

17
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DC Electrical Characteristics (continued) - - vg 50 V. (corti ruel)

Characteristics Sym. | Min. Typ.'JF Max. | Units Test Conditions
17 | Bt | Sourcecurret loH -0.5 -3.0 M |V ou=4.6V
18 | SN lsi rkcurrat bL 2 4 M|V g =0.4V
19 | Tro | Si rkcurret d 4 16 m |V g =04V
cP

fClaractei sti cs areove reommedel opati rgcordi ti ors ul ess otleivsestatel.
1Ty cal fi gures areat 25°C, Vpp =5V ard for desi gnai dory rot guarartes ard rot s uf €t topoducti onteti rg.
* S eNote fol | owrg AC Eetri cal Claractei sti cs Tab es.

Electrical Characteristics Gain Setting Amplifier - Voltages are with respect to ground (VSS) unless otherwise stated,
VSS=0V.

Characteristics Sym. | Min. | Typ. Max. | Units Test Conditions
1 | mut | ekagecurr et N 100 92} Vss<V| \EVop
2 | mut resi starce Ry 10 MQ
3 | mut offs ¢ vol tage \bs 25 11
4 Poa/ sup y¢ e&ti on PS RR 50 dB 1kHz
5 Commonnoder ¢ eti on CMRR |40 dB
6 DC omnl oopvol tagegai n A voL 40 dB CL=20p
7 |Ur tygai ntardivdth BW [1.0 MHz C |=20p
8 Output vol tagesivry V o 0.5 Vpp-0.5 \Y R >100kQtoVsg
9 Al | oab ecamaci ti vel oad (GS) C 100 g PM>40 °
10 |Alloabderesi sti vel oad (GS) LR | 50 kQ Vo= 4Vpp
11 |Commonnoder arge \Y cM 1.0 Vpp-1.0 \Y R = 50kQ

F gures arefor desi gnai d oy rot guarartesl ard rot sulj &t topoducti ontesti ro.
Claractei sti cs areove reommedeal oati rgcordi ti ors ul &s otleivsestatal.

MT8888C AC Electrical Characteristics T - voltages are with respect to ground (Vgg) unless otherwise stated.

Characteristics Sym. Min. Typ.* | Max. | Units Notes*
R Vali di mut si gl |leés -29 +1 dBm 1,2,3,5,6
1 (eacht oreof conpos i te
X si gral) 27.5 89 W rus | 1,2,3,5,6

fClaractei sti cs areove reomedel opgati rgcordi ti ors (udl ess otfeivsestatelusi rgthetest ci rcui t stomi nF gurelb.
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AC Electrical Characteristics - voltages are with respect to ground (Vgg) unless otherwise stated. fc=3.579545 MHz

Characteristics Sym. Min. Typ.F | Max. | Units Notes*
1 Posi ti vetivst acced 8 dB 2,3,6,9
2 Ne@ati vetivst acced 8 dB 2,3,6,9
3 R Fre. devi ati onaccet +1.5%+ 2Hz 2,3,5
4 | x | FFe. dei ati onrg et +3.5% 2,35
5 Th rdtoretol earce -16 dB 2,3,4,5,9,10
6 Noi setol earce -12 dB 2,3,45,79,10
7 Di al toretol earce 22 dB 23,458

fCharactei sti cs areove reommedel oEati rgcordi ti ors ul &ss otleiwsestatel.
1Ty cal fi gures areat 25C, Vpp =5V, ard for desi gnai dory rot guarart el ard rot s ulj €t topoducti onteti rg.
* *S eNot e "fol | owrg AC Eetri cal Claractei sti cs Tab es.

AC Electrical Characteristics - Call Progress - Voltages are with respect to ground (Vgg), unless otherwise stated.

Characteristics Sym. Min. Typ.i Max. | Units Conditions
1 | Accei Bardivdth fa 310 500 Hz @-25dBm
Not e9
2 | Lowfre. (REET) f R 290 Hz |(@-25dBm
Upe fre. (RBET) f iR 540 H.  (@-25dBm
4 Cal)l pogress toredé et | ed (total -30 dBm
O]

tClaractei sti cs areove reommedel ograti rgcordi ti ors uless otlewsestatel
1Ty cal fi gures areat 25°C, Vpp=5V, ard for desi gnai dory rot guarartesl ard rot s ufj €t topoducti ontesti rg

AC Electrical Characteristics - DTMF Reception - Typical DTMF tone accept and reject requirements. Actual values are
user selectable as per Figures 5,6 and 7.

Characteristics Sym. Min. Typ.jt Max. | Units Conditions
1 | Mi n mumtoreacced durati on ke 40 ns
2 | Mak numtorerg et durati on tRe 20 ns
3 | Minmumi nedi g tpm@usedurati on ip t 40 ns
4 | Mak numt oredr opout durati on t bo 20 ns

tClaractei sti cs areove reommedel ogati rgcordi ti ors ul e&ss otlEwsestatel
1Ty cal fi gures areat 25°C, Vpp=5V, ard for desi gnai d orl y rot guarart el ard rot suj €t topoducti ontesti rg
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MTE Data S et
AC Electrical Characteristics’ - Voltages are with respect to ground (Vsg), unless otherwise stated.
Characteristics Sym. | Min. | Typ.} | Max. | Units Conditions
1 | T |Torepeset déeet ti me t pp 3 11 14 ns |Notell
2 8 Toreals et deet ti ne t pa 0.5 4 o5} ns  Notell
3| F [Deaysttors tpsig 13 us | Sef gure?
4 lll Dé aySt to RX)-RX3 tps t RX 8 us | SeF gure7
5 Torelurst durati on ks T 50 52 ns |DTMF node
6 Toremus edurati on t ps 50 52 ns |DTMF node
7 Toreturst durati on(«edel) [ BSTE 100 104 ns |Call Progress node
8 | T Toreaus edurati on(&«kedel) t PS E 100 104 ns |Call Progress node
9 ,C\,) H ghgroupout put | evé V vouT -6.1 -2.1 dBm R | =10kQ
10 | B L owgr oupout put | evé vV  LouT -8 -4.1 dBm R [ =10kQ
11 8 Preegasi s dB p 0 2 3 dB |[R =10kQ
12 | T (Output di storti on(SaTogd THD -35 dB 2% kHBardivdt h
13 R =10kQ
14 Freuecyderi ati on fp +0.7 +15 % |fc=3.579545 MHz
15 Output locad resi starce R 10 50 kQ
16 Crgtal /cl ock fr guecy fc 3.5759 | 3.5795 | 3.581 | MHz
17 | ¥ |Clocki mut ri seardfall ti me| o gk 110 | m |& clock
18 ﬁ Clock i rut dutycgl e DC L 40 50 60 % |K.cl ock
19 Camci ti vel oad (OS C2) L& 30 [« 3

TTi m rgi s ove reommedel t enE at ure& pw s U wol tage .
1Tp cal fi gures areat 25°C ard for desi gnai dorly rot guarartesl ard rot sufj €t topoducti onteti rg.

AC Electrical Characteristics™- MPU Interface - Voltages are with respect to ground (Vsg), unless otherwise stated.

2rli rk Sen corductor | rc.

Characteristics Sym. | Min. | Typ.¥ | Max. | Units Conditions
1 | RDAR cl ock freguecy f cc 4.0 MHz H gurel8
2 | RDAR cyl emi od tcee 250 rs FH gurel8
3 | RDAR ri seardfall ti e tr tr 20 s | A gurel8
4 | Address seupti ne hs 23 s F gures 19 & 20
5 | Address ol dti me AH 26 s F gure 19 & 20
6 | Datall dti ne(red) bR 22 rs F gures 19 & 20
7 | RDtovali ddata dé ayred) dor 100 s | A gure 19 & 20
8 RD ,\R pil seivdthl ow t pw 150 s F gures 1819 & 20
9 | RD,\R pi seivdthhi gh t pw 100 s F gure 1819 & 20
10 | Datasdupti ne(w te bsw 45 rs FH gures 19 & 20
11 | Datalol dti ne(w tg brw 10 s FH gure 19 & 20
12 | | mut Camci tarce(data hus) EnN 5 [«3
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AC Electrical Characteristics- MPU Interface (continued)- voltages are with respect to ground (Vsg), unless otherwise

Characteristics Sym. | Min. | Typ.} | Max. | Units Conditions

13 | Output Camci tarce(l RCCP) Court 5 (=

fClaractei sti cs areove reomedel opati rgcordi ti ors uless otlewsestatel
1Ty cal fi gures areat 25°C, Vpp=5V, ard for desi gnai dory rot guarartesl ard rot s ufj €t topoducti onteti rg

Notes:
1. dBedei kit s atoveor k@ ova r de ecepw of 1 MW rt o a 600 olml oad.
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Figure 18 - RD/WR Clock Pulse
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WV\ Control Dimensions Altern. Dimensions
Symboll __in_millimetres in_inches
': H H H H H H H H H /f MIN Nominal] MAX MIN_Nominal| MAX
A _[2.35 2.65 0.093 0.104
A110.10 0.30 0.004 0.012
e o L. i
index- orea™| £ H H110.00 10.65] 0394 0.419
E [7.40 7.60 0.291 0.299
‘ L 10.40 1.27 0.016 0.050
e 1.27 BSC. 0.050 BSC.
h x_4%° ‘ b_|0.33 0.51 0.013 0.020
, tHHHHHHHHH * | c [0.23 0.32 0.009 0.013
Pin 1 L o[ 0 8 0" 8°
) h 10.25 0.75 0.010 0.029
Pin features
c N
f Conforms to JEDEC MS—013AC Iss. C

Seating Plane

e

AN R AIAIALSL
R

1. The chamfer on the body is optional. If it not present, a visual index feature, e.g. a dot, must be
located within the cross—hatched area.

2. Controlling dimension are in millimeters.
3. Dimension D do not include mould flash, protrusion or gate burrs. These shall not exceed 0.006" per side.
4. Dimension E1 do not include inter—lead flash or protrusion. These shall not exceed 0.010" per side.
5. Dimension b does not include dambar protrusion/intrusion. Allowable dambar protrusion shall be 0.004"
total in excess of b dimension.
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End lead at 4 corners
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1. Dimensions D, D1 & E1 do not include mould flash or
Dimensions E & eA are measured with leads constrained to be perpendicular to datum |- C —
Dimensions eB & eC are measured with the leads unconstrained
Controlling dimensions are Inches. Millimeter conversions are not necessarily exact.
N is the maximum of terminal positions.

- C -

B

—D1

Min | Max Min | Max
mm | mm |Inches|inches
A 5.33 0.210

A1 | 0.38 0.015
N b2 (Full leod) A2 | 2.92|4.95(0.115]0.195
o1 (ol ooy — 11 b 0.36 | 0.56 [0.014|0.022
" b2 1.14 | 1.78 |0.045|0.070
D1 (Half Lead) — |-+ b3 n/a|n/a|n/a| n/a
— c 0.20 | 0.36 [{0.008|0.014
—  ==b3 (Half lead) D 124.89(26.92(0.980|1.060

D1 0.13 0.005
£ E 7.62 | 8.26 [0.300(0.325
E1 6.10 | 7.11 |0.240|0.280
- - e 2.54 BSC | 0.100 BSC
eA 7.62 BSC | 0.300 BSC
eB 10.92 0.430
\X eC | 0.00 | 1.52 |0.000|0.060
I _,|| L 2.92 | 3.81 [0.115]0.150

eA | N | 20 20

— - Conforms to Jedec MS—001AD Issue D
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UK drawing # 418/ED/39502/005
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418/ED/51481/003 (UK)

A visual index feature, e.g. a dot, must be located within the cross—hatched area.
Controlling dimension are in millimeters.
Dimensions D and E1 do not include mould flash or protrusion. Mould flash or protrusion shall not exceed
0.20 mm per side. D and E1 are maximum plastic body size dimensions including mould mismatch.
Dimension b does not include dambar protrusion/intrusion. Allowable dambar protrusion shall be 0.13 mm
total in excess of b dimension. Dambar intrusion shall not reduce dimension b by more than 0.07 mm.

Control Dimensions Altern. Dimensions
Symboll___in_millimetres in_inches
/uf/] MIN [Nominal| MAX MIN_[Nominol] MAX
A [1.70 2.00 0.067 0.079
A1 [0.05 0.20 0.002 0.008
A2 [1.65 1.85 0.065 0.073
D [7.90 8.50 0.311 0.335
E [7.40 8.20 0.291 0.323
E115.00 5.60 0.197 0.220
L |0.55 0.95 0.022 0.037
e 0.65 BSC. 0.026 BSC.

* b 10.22 0.38 0.009 0.015
-1 c 10.09 0.25 0.004 0.010
_t &) 0 8° 0° 8°

Pin features
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