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23 13§11 RS-232-C
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: b Z e o
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v LY d’ o 9 o dy
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RS232C

Micro Computer Modem Modem Micro Computer
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1. Request To Send : RTS

2. Clear ToSend : CTS

3. Data Set Ready : DSR

4. Data Terminal Ready : DTR egluan1iz “ON”  Receive Data ( RD 9171 3 )
fHumavesdygrudnldds DTE ie lufidaanasudun iz Samumwnsasindy

“1" ¥SeaN1Ie “OFF" Request To Send (RTS v 4)
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anseisaesaziinslvimeisuinBnely - lidhlussdlacefieogasinanensets
apezqnisond aTudy (Null Modem) suvilrigunsal DTW desdaqeruld Taglidoadl

g1nsal DCE flumerdunselunsnduiufiessnintg DCE fu DTE

2.3.4 deyanaumainlvh
o U Q/ d' d‘ 1
1185314 RS-232-C Aimuagudnynzvesdgyga i ngnidlumseude
aunsaloynsulagase HiilesaesdnumgAn SPACE ugasfie lunts *0” wieusedu Inlfhwan
wag MARK uarasaeluuts “07 nieusedu lihavuuaisdoya (sume 2 wag 3) useiuly
Qi iy a W Y Rl a Y - 7 g Qy ]
Huanuansteiasin ‘0" uazussduIfauuaasiisinedn “1” wumesusuAInfe (IFu
DTR ung DSR) useiu anuansirdsdoyald davussiulwfhoaumnstgads
Foya usedulvifhan (9u SPACE) agszndne +5 fv+15 Taaddmivduna anmuuane1e
FWdensdifius s thgymedosnnanumivesmedayana Tuhueufsnfuus i
Tifhay (a1 MARK) gafimua iszndne —s fa-15 Toad dmiuerdyauas -3 fe-15
Tad dmiudumye
Funand Wenedyaaeautiuluseduusiu i anaufnveuwaneonsvld
Y da 4 ~ ' o ° .:i
wonundl Ay Ifhidadusziradenuamuesdygn  Teohlvinisudsunlas
anuznnussau o lday lidamu Rs-232-C T 1Agandaldih lldfuszezmalna
q waz T luszeznie 50 Yo Wuszezmei lnanga lumsldmedygrulnandasins

k4
a N o v a A I o
defoynilnd Tay RS-232-Cannsanieneadesyalddud 0 - 20,000 Ua  Fafisaweny
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9

< 1 aQa 1 a a L [ o vy ¥ =] A
anuialumsds 110 - 9,600 Saredufi Srgasaiogriefuunetsdududesldluaunie

an A
I5N1IU

v Y

syaAUAYYINYDY RS-232-C

e

QU { d' A 1 T
Foygaiivnnfiseumamesues RS-232-C sxifiuannzlaanewilusazgde

Mark / Space

ON—1—OFF——#5~ S,

Logic0 / L#G€'1

anwdiusszn ez 4 fuszduuseiulduaacFluass RS-232-C 19
Negative Logic WUsALNIITUAN 9 TAuseAlLs sAHYBTzALUIIFuaTA1 9 959nIn
=1 [ 4 dy' Y o ] 1 P -4 []
feufiu Signal Ground WBAINTIANTEADUTIAUAAI 9 5THTN -3 D943 104 willugng

v v 14
ypamsasuntlasanin auiuds Lifimsszyaauzyesdeygmeisi

TuMmIunuansn “1" visaa1us Mark Driver @esnieuseau v —s e -15 Toad
dmlumsunuansn ‘0" nie Space Driver Apstsussaulnihsendn 584 +15 Toad
=3 1 =Y P X va o o [

szifudn RS-232-C wouldil noise margin 18 1uiAu 2 Taad dmSuanuduius

sgr s nlaaaTuzvesdyana lauanas 13degin 2.33

+15V +15V
Space
Logic O Space
On Logic O
On
+5V

iy

Transition Transition

region noise margin region
\ t -3V
-5V
Mark
Mark Logic 1
Logic 1 Off
Off
-15V -15V

51#1 233 uamsmmANRUTsT I uIAUIAL A0 T YR IT Oy I
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unn 3

Hanni1sesnuUUL

MIBBNILLYANANDINIUBALAZANEATYYIMUUY FSK 81ftnquvesnsuen
menwinian 'l uazya FSK MODEM #ifieg sonuuuaunIsiauendtsmanie i
¥ lumsueauasivendyyia aneasumsiaen Inuemsiauvesgenanesldith e

Ao b 4
wasguinmua 'l

3.1 GHINNN1BeNUUY

afemshauamudenlaezunsy duaadlugiii .

SYNC
ZERO OUTPUT
CROSSING -
DETECTOR
m
INPUT RS 232
e R HO
—» BUFFERS MODULATOR » DUPLEXER
L We e

! CONTROL

MODE
SELECTION

N, s}

MCO MC1 MC2 MG

31N 3.1 HARINANMITINUIDIFANANDINITUBALAL ALBAT Y IV
Py a ° 1 ¥ as 4::’
’l’ﬂﬂZlJ“ﬂ 3.1 ﬁ"ﬂJ’l‘iﬂﬂﬂﬂLL‘U‘U’Nﬂﬂ&ﬁzi’)?ﬁlﬂﬂﬂ'li‘i’l'lxﬂuilﬂﬂLLﬁﬁS’N%‘ilﬂﬁﬂu

3.1.1 madivanas (Buffers)
matiwres (Buffers) sz5udaanudunniidiuwad (Puise) Wun udrdslalins
or a o € o 9/ o o 21 : o *
veadganaiiieueqEames (Modulator) de'ly simthiudufiururienudyanaszuin

Srumihuasdumds lildnaudu 2eesiiwdes (Buffers) Aauaaelugilii 3.2



+5V
+4.3V
R185
12121§2 D31 10K o0
7415125
2 3
W < ,\
D32 L:l(

7119 32 uaneasesTiwmes (Buffers)

3.1.2 maaeninua (Mode Selecter)
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madeninua (Mode Selecter) shmiiaen Tnuamsieuyesnsueadayy i

s idalunasaule masgwnldlunmsdevasgananes 18un Bell 103 Orig,

Bell 103 Ans, Bell 202, Bell 202 Equalized, CCITT V.21 Orig, CCITT V.21 Ans,

CCITT V.23 Mode 2, uaz CCITT V.23 Mode 2 Equalized uaz :ﬁ'swmﬁmmmﬂ‘igm

msdslaold LED Tumsuaaswa mnden Inua (Mode Selecter) waaslugiin 3.3

U30B
AT Sy
&
1 Q‘“J;
_ﬁl
= e 1 B
3
Sl

RI06 4
+5¥} 1(\3'{:\/\
R38 UZa
U30C +5V} LT s
2
: - u21D ' S s b S ey
_ 16 9 € 0.022
]
AALS4 = Livle
B103 4 i
1K - A Q
SE S
R107 s 22N E:-‘ CLR
N +5V

5191 3.3 uameaees@en Inua (Mode Selecter)

:
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3.13 nnneauazANeadyaas (Modulatoe And Demodulator)
maveauazAveady g (Modulatoe And Demodulator) 19 ledmwes AM7911
AmihiveauazAveadyanumoludiiues Aouiesdsdggun lAnnmsueauasfiven

Tilgsssnadely nsueauszfvealudledduanlugln 3.4

;g 1D v —
— STD . =
121 SDG RESET ; -
I_irrs  xraLyok 22
1L crTs XTAL2 |22
T i 4 NCYF 91z
2 scD e (12
—— sCTS NGz 22
5 cp N3 20
& =" e NC4
5
RC
fg RD cAPL
CRD CAP2
ANTOTL
ca1 R67
00022 910

51/ 3.4 ueras loFwe s AM7911 1dweauazfvendyaa

3.14 MaAmaaeyaal (Zero Crossing Detector)
mARmATYaY (Zero Crossing Detector) Sudygnuuit 8o nnsueadhunudni
msamadygulasldnsudanesuaslaloa  Wmwiedygnusranaiuly1ddyga
Franuezgnin B liliin vli18Fyenudes (Sync) fierinvesiees swaasly

zﬂﬁ 35
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317 3.5 uangresamndayao (Zero Crossing Detector)

3.1.5 mandgadaas (Duplexer)

mavdnudaena (Duplexer) sz3udyanafiiumIuoaudnmnmamiunI s

o J I s d' v o =)
voadyaalinniu Taul¥ledwes TL084 dygnuiignuenaudanzgndshiihmsaves

aeo 11l dauaaslugili 3.6
R24 R29
AN
619 10K
R27
SVAV
-15v OK
16 U104
R25 R26 5 N
619 10K >_14
=
SR
= TLOZ4
=t
+{ 5V |

51091 3.6 ueraanvIMIRMTeya I (Duplexer)
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3.6 mn TTL TO RS-232 LEVEL CONVERTER
an TTL TO RS-232 LEVEL CONVERTER vhwnihiin/Geusedudagna TTL Wi
sedudyanu RS-232 lagezfudaanaannalediwes AM7911 Fufludganuiirumsa
vesudnnifdoussdudaygn  1¥leSwes  Mc1488 FuleStumesimfousziu
Sayana TTL ( seduusedalszna 5 Thad dluaein 1 szduusedulszana o Toad
fhuaein 0 ) Wiilusedudyaa RS232  (szAuussdu -3 e -12 Toad ddlunedn 1

shuusesu +3 fa +12 Taad Wuaein 0) Awdnslugihn 3.7

57
S
6A
verg 1 RS0 2 20
3 P 10K 0K <10K
MC1428 Lk {
UeB
) { Ul4h
6 = s
MC1432" P 18 vy 5
NS | G ). Sk
17— 12 7]
j W= L] &2 ] §
. : 25 s (10
14
. T o3 5V
MC14885__ R
U14B
g 19
22 1 v
U11D I Juf g
1 TS A2 oS
va / /s (=2
MCi4ee | A4
U6 MC4F224
Sl
8 £
——a 10
MC1488 |
U6D
12
1 b=
13
MC14z8 |

51t 3.7 udAs2393 TTL TO RS-232 LEVEL CONVERTER
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uNnn 4
o d < Y
fIInAasILaZHAaNEN 18
4.1 ﬁmﬂuﬂ]iﬂﬂﬂﬁﬂﬂ‘mﬂﬂﬂlﬂlﬂﬁé ( MODULATOR )

1. $arnginssifsiiuanslugiii 4-1 iimsU$u OUTPUT LEVEL uag GAIN control

yoanngtlnsal indumia MIN uag CAL mudsuuazSansilaaiad ON vesgilnsainn

0
FSK MODEM
PSEUDO-RANDOM SIGNAL
I
FREQUENCY COUNTER o A INTERRUPTOR/
GENERATOR SELECTOR
CLOCK GENERATOR
DUAL FUNCTION GENERATOR SPECTRUM ANALYZER
OSCILLOSCOPE
POWER SUPPLY DUAL AUDIO AMPLIFIER

71l 4.1 mFosiiouaz ginsaifilFlunsnanes

2. inseqiiauazgilnsaiaugil 4.1 Aoagesail
v ]
- @AY BNC T-connect # OUTPUT 4(k=4) ¥84Clock Generator

2 :
- (Fousegilnsnisagil 4.2
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— o
400000, 0000 @ aio 33
000000 goaa 188 @ d00e0;

-t

B (5iiaa

311 4.2 vaaamsAaas e Iadeyae FSK

3. flla FSK Modem opamuuiuoulffilou AUTO ANSWER siide switch 137
&M O (off) uazdinin DUPLEXER ieuniad Bifidumis Z,(600Q)lneiiaiada
NGOG circuit board 71 DIP switch S6 B90EAIT V0N circuit board Mo IAd
DTR uaz RTS luffigmmis B uaz BRTS 1 Ufidumis A affumsissounnumdonlu
msdauazTuldiy Modem

4. SamstlSuusisgunsaimussde 1A

7 Frequency Counter

FUNCTION........c.c.cccceueenenen.....: FREQ(10HZz- 10MHz)

RESOUUTION: o0 i 1 Hz/1 ns

ATTENUATOR = ocoua o . 20 dB
ﬁClockGenerator

MASTERCLOCK: oo i i VAR



ﬁFSKModem
DIGITAL INTERFACE............... T
MODE........ ... CCITT V.23 MODE 2
LOOPBACK. .:.0oiniiivniia il 0

# Pseudo-Random Binary Sequence Generator
BITS PER SEQUENCE...............n=2
INTEGRAL CLOCK PERIODE....: 0(na1j3 LOAD)

FRACTIONAL CLOCK PERIOD
COARSE) . 2. 53..... Zz.8 o ax Fully ccw

ﬁSignal Interruptor/Selector

SELECTOR 1........................ SIGNAL 1 (TP1-TD signal)
i Oscilloscope

G 1y .7~ £ ARZEAZZNA AN 5 VIDITIDC)

Ghatinjel 2. 24 s e e AL VDI (D)

etical Mode. .. €. . W~ CHOP

Time' Bpse h. 2\ .. €. ... /8. £: 2 mg/ BTV

gl ST o s EXT

5. # Clock Generator ¥ms1/31 MASTER CLOCK FREQUENCY unsgiis
Frequency Counter WARINALI 0.3 KHz #1511 bit rate R, ¥09M15tind0Ya (data generated) 19
1Ay Pseudo-Random Binary Sequence Generator (i.e. R, = 300 bits/s) fing1/51 FREQUENCY
fi Clock Generator ariu%’wnunszii’qﬁmumum FSK signals 11498 Oscilloscope M5
Toygy1a1 FSK signal 1119 Oscilloscope A3 92Ad 18Uzl 4.3

éalugﬂfmazLﬁumm%mummmmuﬁnehwaﬁtynpmmmﬁ 2 AR vea

a0t FSK signal daygaidi ldudnsdsgiiii 4.3
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310 43 uansdygradeya nfSoudounudyanu FSK A lennnsueadugna

6. 00AEY BNC T-comect # OUTPUT 4(k=4) ¥83Clock Generator taztharodeidii
CLOCK INPUT 484 Pseudo-Random Binary Sequence Generator 1184 OUTPUT A ¥®4 Clock
Generator YIZIRGINUAADA 691N INPUT U84 Frequency Counter 11J8d SYNC OUTPUT w1
FSK Modemdi Clock Generator 111513y MASTER CLOCK 1l MANUAL waigii
Frequency Counter 934aa3 1A UNTyqiunme (carrier frequency) ¥84dayaias FSK signal.

'umzLﬁuqﬁuﬁ'@tﬂﬁﬁ'ﬂgmmﬁﬂﬂngnuim Oscilloscope g Oscilloscope 1519 NALY
oSy ldiflu MANUAL%Q“lumsﬂﬂueiaza%’yemﬂzxﬁuﬁmmummﬁmvmmﬁ Channel 1
WAz Channel 2 ¥83 Oscilloscope HMsilfouulosisFoygufivansly Chane 1 vos
Oscilloscope aiiludaygudoyn (data signal) waz dyauiuaadly Channe 2 vou
Oscilloscope 92 UFy N Me (carrier signal)

fmualidygaiadiugawin (binay=1) vesdyaudoya (daa Signa)
AMAIEN (frequency maskf) wnzdganaiadlusisay (banay=0) Suarwdenly
(frequency space.f)) Sufinfvosnnuine

Mask: carrier frequency f = 1250 Hz

&

Space: carrier frequency f, = 2100
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7. o8ad1890n1N OUTPUT A 994 Clock Generator WaZARE BN BNC T-connect
f OUTPUT 441 Clock Generator 11n131/51 MASTER CLOCK Iiilu VAR ﬁmtymﬁﬂsmg
wu Oscilloscope 9zAdIOAUFUR 4.3 nnuree1l3y FREQUENCY o619dhqaunseis
ayay 15 FSK signal 11498 Oscilloscope LA Dgsn

8. ﬁ Pseudo-Random Binary Sequence Generator 111090 n=3 1102 ‘ﬁ Oscilloscope%ﬂﬂ”li
131 Channel 2 Widly 5 V/DIV 1182 5 ms/DIV 00A® 18891917 LINE INTERFACE OUTPUT
B 994 FSK Modem Wag#oeeiiii DIGITAL INTERFACE TTL OUTPUT. ila LOOPBACK

v
Qs a

dayanmuiitlsnguu Oscilloscope A IzLEAINTHATIBALTLN 4.4

SRS S

19 4.4 uansdynudeyadunn (input signal ) WSsuineuAUTya I FSK KM

msfuegLaInDs

v v
9. neaaeynaenaA 11/gs Oscilloscope 1AL U3 Spectrum Analyzer auA9IAe 11
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FREQUENCY SPAN.......ccccceennennent 2kH2ZIV
OUTPUTF LEVEL ......cci0iciveesviniconns CAL
QUTPUT SCALE: .. ..-coiiinoviinsnsnnni LOG

1% TUNING controls U3u1¥ reference line 0 Hz indwmisdudnavesseuns Ja
YUIASPAN 999 Spectrum Analyzer taz IR WMUBY Reference line 0 Hz B47I9ANA1NYSN
7

10. AE891N LINE INTERFACE OUTPUT B 984 FSK Modem 11l INPUT 44

Spectrum Analyzer fgyanaufialsnguuse ¥84 Spectrum Analyzer AysszatIoAzIln 4.5

3109 4.5 uanadygal FSK signal spectrum



11. # Spectrum Analyzer U§1UIMODE a3ad lulfidumiia LIVE waz# Clock Generator
neATEBBNIN OUTPUT 4 Mazaliu MASTER CLOCK Wil MANUAL dusieznasjuine
Wiy MANUALSlumsaaudadasosdunaiiunind mask uas space DY
Spectrum Analyzer #0% Froquency Counter fay1aifi/s1nQU198984 Spectrum Analyzer A7

sead1onsgl 4.6 uag 4.7

31/% 4.6 uvaasdgNa Mark Frequency
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zﬂﬁ 4.7 uﬂmﬁmuqm Space Frequency

4.2 -i‘s’umumsm'ammﬂﬁuaqmmaé( DEMODULATOR )

¥ T €
1. yhmisAsssgalnseinshuaasingli 43

1
|
FSK MODEM
TRUE RMS
FREQUENCY COUNTER
VOLTMETER / POWER METER
LOWPASS NOISE |
RF/ NOISE GENERATOR AUDIO "MEASUREMENT g
FILTER FILTER !
| PSEUDO-RANDOM i
BINARY BIT ERROR RATE |
DUAL FUNCTION GENERATOR SEGUENCE INDICATOR !
GENERATOR t s
1 t OSCILLOSCOPE |
POWER SUPPLY DUAL AUDIO AMPLIFIER [ ; 5
]l
] ol |

= 4 ol
51/ 4.8 nTesiliouazginsainldlumsnanes



_Aeuvnn13Anaa Bit Eror Rate Indicator 1§11 Enclosure /supply Regulator a33131
beeper switch ($IRADGUU Circuit Yo3A) 1HBY 2 AuiM1is enable.

-ﬁﬂuﬁmﬁaﬂgﬂ Lowpass Audio Filter 1€y Enclosure / supply Regulator A73 151
coupling switch (F9AnegLUthe circuit Vo3n) Hag o dumia AC

eAMINILEUAITIANTAOUTPUT LEVEL 40z GAIN control e dgaunsii
FUMUICAL position Lmz%ﬂmiLﬂﬂﬁ?ﬁaﬁwma‘S'ﬂm'qﬂﬂ'mﬁfmuﬂ

2. 11a FSK Modem tion1uinil9n25AIAUTO ANSWER  switch 13ndumis 0 (la)

- - A 3 M e 3 @
uazslide switch BuqfTuTWAEIL  AMVEUgAYss DUPLEXER a13as Lidm3utwo

different lode impedance #e8g§ludumus z,, (600€2) ém‘inéﬁmmﬁﬂ%agjﬁuu circuit
veda MIBIDIP switch labeled s6 9zogfidudoves Circuit vo TR s indiagn
DTS uaz RTS Weglugummisfidumia B udhdaeind BRTS Viidunnis A Soiamn
fifhunsaszieton Modem dmiunowhinsstaunsdenIefmes Modem

A v ol ﬂ'
3. wouRegnsalfsumaslugali 49

e cirnes A »z_zﬁm_
F & ]
BAL T2V o T, S
N
et o .!' -
—A = 5 (o0 [ 3 " 2
350403 C O o0godgd Fomowt
e Q@ = AN
320 IS 34 = ==
5022 S Re=s Tems
r-' m W OE_« A
- e 2 k-] 04686
!O 6] Lpr= .:i] l_o_ _o_' = = - == L
_— —— SO = = = é] P 4F] é ® — 7 Prev—
200000,0000 (=) S 000 S IEESEAS ORI S 5 0oy —_—
000000 0000 -® 000 98- o ® R L 2TeT T
gs . IR
sarflifileamee i | e = (S EREww
;‘__ phy : i iALNA;:‘
= or - e
e T o e e R o i
L S o B s

51071 4.9 uansmsANese Indyg n FSK 1nn1shvegianes ( Demodulator )
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b 4
4. JamsmmslSusdwgvesgilasalasde il :

# FSK Modem
DIGITAL INTERFACE..............eesvonnnit TTL
MODE. - o eGITVIIORIG
HOOPBACK . oo ieisni0
oNE. .. AWIRE

1 Noise Measurement Filter

CUTOFF FREQUENCYf, ~  :20kHz

ﬁDual Function Generator
Channel A
ELINCTIONL Y97 ..\ 5 Rk~ Moot : Sine wave
FREQUENCY. ........ccceieiesesansaeemesses--s 1.65 kHz (mask frequency)
AFTINUASORG (. AN .\ . Do Y. Fraoms 20dB
OUIEBULLEVEL. . AdeXoh .\ [ s pmllbededeek VAT
Channel B
FONOTION, S ioiiel /L ©.. 111 )She wav@
FREQUENCY.......coeevvvveennsenennesannns... 1.85 kHz (space frequency)
AFEENUFORDO\ 7.8 ... [/ XY o). vt 20dB
OUTRPLENE Lo, o Vdld 4. MEN

# Oscilloscape
Chainell.. Y 2L AU LN A-L 0. #S5V/DIV (DC)
Vertical MOUSmwemammsammamssss®®™™-.. ... ... ... : Channel 1
Time:Base i vl e e e el e 1 0.5 mS/DIV:
Triggere=ns e e nd Tt EXT

5. #i OscilloscopeyNstAChannel 113NAUMIS GND uazUSudmia trace Uy

v p Zavnly . - :
uwauouMiasegudnaivesse dieldnuds fimsisa Chamell 11t DC Oscilloscope 9¢
uanawagazilfi 4.10 (2) Sufaglin 18udagif 4.10 () viedminguaduin ldifa i desh
1¥3am31SUOUTPUT LEVEL A i Dual Function Generator 86194 9unine 1dgilnaudan

« y v
weraslug1/i 4.10 (2) vzl Dual Function Generator 1A$10dtygiau sine wave 2 doyayau Ao
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Sumi 165 kEz uaz Aigumia 1.85 kEz audadu AmAmATiezasaRl Mask frequency,
f_ uag space frequency ,f, TuF0IRy®5UYDI CCITT Modem V.21 (originate Mode)
fyarundu  Sine wave W 2 ﬁ'qq,ntuﬂ:gﬂﬁmﬁmﬁﬂﬁuﬂuﬁ’uﬁ Noise
Measurement LOWPASS FILTER teyniswaadayana analog signal e9z1sznevdae
AW 2 Ad a1 analog signal ﬁvhummﬁuﬂuf:ﬂzqndﬂﬂﬁa LINE INTERFACE
84 FSK Modem 51 1m51/983 OUTPUT LEVELS A 4% B i Dual Function Generator
UAZING1E51 INPUT 74 2 994 Noise Measurement LOWPASS FILTER 923 Gain Auand 19

2 . P4 [} P o g
FaauilsznoUYBY mask frequency Faludumilawesdaygna analog signal eziivuaves

doanuivginndiuilseneuves space frequency

FSK Modem ﬁzv‘hmsLﬂ?ﬂmﬁemzﬁ'mmﬁq;iymﬁa 2 fygnadidivinaves
Amdnuang iy gaguinangnqnitiuy mask frequency uaz AenguinaNBnyAUY
space frequency Mz dszdudygnalugiwes mask fvnafilngininedudyanalusa
489 space FSK. Modem9Z1MsAmMAR M 1UIU89dQyaial mask 4o DIGITAL INTERFACE
OUTPUT (Channel 1 111 Oscilloscope) Aasaztidasnariiu high 3z 5 v) safiuaaslugl
410 (a)

a) Mark
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b) Space

3119 4.10 waAsdgyyIne DIGITAL INTERFACE OUTPUT %84 FSK

6. i Dual Function Generator A989)1/31 OUTPUT LEVEL B GEadlunsiliuanaes
space frequency) tﬁu%uaéw%m HORLARIUUID Oscilloscope AuRadusan limdos s
Y50 152 i low (0 V) Feiuaasliugaldi 4.10 (b)
7. # Dual Function Generator function #B61/§1 OUTPUT LEVEL A (Faiiumsi$u
YUIAYD4 (mask frequency) lﬁtﬁuﬁumm%m
8. ﬂt}ﬂmﬂ%‘ﬂuﬁﬂﬁ’w‘ﬁQHUﬂ wdrhmsideusegunsallmissiuanddugli 411
L!.azﬂf]ﬁmmfuﬁauﬁwia'lﬂf;:
-Aada BNC T-connector 11 input Y94True RMS Voltmeter / Power Meter.
_AA#4 BNC T-connector 1134 output Y84 Noise Measurement LOWPASS
FILTER
A3 BNC T-connectors UM¥ed1 TEST DATA INPUT a2 REFERENCE
DATA INPUT 484 Bit Error Rate Indicator



511 4.11 ugasmsdsTBIadyan FSK

Y 3 oy 00 G dor 9 d’
9. IamshmslSusideg vegilnsaidase 1l :

fl Frequency Counter

FENGITONSSa N . . g ool : FREQ (10Hz-10MHz)
RESOLUTIONA\.#&. ... . i 4. ). . (.3 1 HZ/1ns
ATTENHATORY . ... . - somas Gl Joe S -s 0 dB

‘Vd; RF/Noise Generator
Noise Generator:
FREQUENCY BAND....... . ccceiiinnnnee. :2Hz—-20kHz
QOUITPULTEVEL - [ ol b e L :MAX

11 Dual Function Generator
Channel A
FREQUENGY.....-.c i o o :2300Hz

1 Lowpass audio filter

CUTOFEFREQUENCY........o.iil :30Hz
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i Pseudo-Random Binary Sequence Generator

BITS PER SEQUENCE.......::cccvciocsninni =2
INTEGRAL CLOCK PERIODS.............: 00(press LOAD button)
FRACTIONAL CLOCK PERIOD
COARSE. ... niicciciaiviwciisonint Fully ccw
BINBE e alse e o : Fully cow
‘7; Bit Error Rate Indicator

TEST DIFRA LN s gy - - - 1S

= 'ﬁ Oscilloscgpe 4 e
Changel T W e e s .- ONNDIV (DC)
Channel Hr.- 8¢ 7. (L SAVE S T veaa {3 - : 5 V/IDIV (DC)
Mertical-Modo.20 e 2828, 1 5. By CHOP
netBase AL b L N7\ £ DL W s :2ms/ DIV

101151 LOOPBACK switch 1114 FSK Modem Tiligaumia 1 (ON) - dedenTuilezih
I ludmhnsdaasiummnmi@nfmini dewiudate Osciloscope  AI3IZLUAAT
ﬂaﬁqgﬂfr’; 4.12 min'liily dpeq1U$u FREQUENCY A 11U Dual function generator 96714919 9u
nseaduiiseuda urvesdRn FSK signal Tinnmieios myhmsidenySy
AU (time base select)  wwiinari I vudaHaABUd 19NN Y Oscilloscope I=UEIAIAA
yoadQyq el FSK signal (Channel 1) tazueasmsadsdygnudoya data signal (Channel 2)

11151 GAIN control 11 Low pass AUDIO FILTER Tilfiguomnis MIN szvh 1 laifi
noise 19711/ 1usz111 9384 Bit Error Rate Indicator 13592 5A 1318 0 error per second §18u
ity fenrmniueunisss INTEGRAL CLOCK PERIODS 1y Pscudo-Random
Binary Sequence Gemerator Wi 00 uaznatly LOAD udwhnmadeulaomsSy
FRACTIONAL CLOCK PERIOD %16 counterclockwise i mmfuﬂ'ﬂaqﬂ%'u GAIN
control 19U Lowpass AUDIO FILTER Wiuiustedhg Feazitfifa noise iUt
FeNuYes FSK Modem 151M18A71AN GAIN UM Lowpass AUDIO FILTER ludauwes
Bit Error Rate Indicator 9UnseHatiATs21n® 20-25 error per second Sefiuanamai

Oscilloscope A93111 4.13
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12. § Lowpass AUDIO FILTER #4 GAIN control 137 MIN # Pseudo-Random Binary
Sequence Generator 11000 n = 4 UA20OAMIBDONIINBNC T-comnector VU OUTPUT ¥®4
Noise Measurement LOWPASS FILTER #asio'l1liis Oscilloscope uaz@euseiudifiu BNC
T-connector U1t REFERENCE DATA INPUT %84 Bit Error Rate Indicator # Oscilloscope 111
mstwA Channel 1 Wil 5 V/DIV wagdsmnunar37 sms/DIV Saudtheewn Oscilloscope
szidenensy Aannsamiuhdyanuseds (Channel 1) 1 inphase MU dyanumazey

(Channel 2) Aataaslugi 4.14

NI (e

5 414 uaesdygnauiieyiy DELAY wu Pseudo-Random Binary Sequence

Generator

17384 Bit Error Rate Indicator 327hmsnaaeuuaznoufsdugnudeyn
(data signal) SumouLsn imsUSuiy INTEGRAL CLOCK PERIODS DELAY 1111 Pseudo-
Random Binary Sequence Generator 1AsfinMsumILNm (time) shnsnatly LOAD T
L sunseitenuuanavesashnhfunilsmudyananniin Suaaly

q1lfi 415
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317 4.15 uaraafayey 1M1/ INTEGRAL CLOCK PERIODS DELAY

ud21d FRACTIONAL CLOCK PERIODS saugudgigne 2 dggnuldegluwum
[ A R, >
Oscilloscope 118¥111315U FRACTIONAL CLOCK PERIODS 1tda9zdsalSusunan

(time base) 1 Oscilloscope THUANAIINY AanaaIlugUn 4.16 wozgan 4.17
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UNN 5

a <
ajluazInsainanisnaney

TumsnanesgrRnnIYoALAZALBALLL FSK 12ABIADgRRNNIsuBALasALBALLIL

o 4 A o Qo )4 o \d
FSK friuginsaidussianudiiiu lunsiloudygudiegdiuganaaes FSK awdag
AINAABY E}ﬂﬂiﬂfﬁ‘lﬂﬁuﬁ Frequency Counter, Clock Generator, Pseudo-Random Binary

Sequence Generator, Signal Interruptor/Selector, Noise Measurement Filter, Dual Function

— Generator, RF/Noise Generator, Bit Error Rate Indicator, {{Q& Spectrum Amlyzer*ﬁ’lﬂ‘l‘iﬂﬂﬂﬂﬁ*"i" =

uonifuusoznn fie AueRREeS (Modulator ) UAZANANBRIABT ( Demodulator )

NMsNRaBIMANBREIABY  ( Modulator ) gilnssiii$fugArnmsueaLazAven
WU FSK 1AuA Frequency Counter, Clock Generator, Pseudo-Random Binary Sequence
Generator, 149 Signal Interruptor/Selector TngfigpfinMIuBAIAZANDALIL FSK & Tnusns
yaavalLAl CCITT V.23 MODE 2 nnnanmisnaassi idwiivhdyenafiiumsuenaiiu
Foyan sine wave Faulludayann FSK ﬁmmmmnﬂﬁgmﬁﬁuﬁﬂgnpmﬁuunﬁnﬁmmms
wen uAANGveITagIa FSK wildoulmwnamdvesdyaafdusinnsn (Mark) §
sduiiu Binary 1 uasdagnaifidiudisanls ( Space ) Hszfuiiii Binary 0 Ao dayenudy
wndushandn (Mark) dygnu ESK Avediamdun udddogasugnidiusianly
( Space ) g FSK Aeedimuiitos uozmauesdaygo FSK ﬂ:qmﬁ'au'lﬂ ( Shift)
Widovesdyaa FSK linsafudyanasunm mazdlumsusanuy FSK

anuan lannmsueaiian 1.25 KHz eeziimlndfosfunasgives CCITT V23
MODE 2 fifmun138e 1.3 Kiz seiitu 18mamsnaassit 18 llemmauivesya
FSK MODEM

Tuduvesmnfueqines ( Demodulator ) Fayaas FSK 114 ludaaaniad
( pulse ) HilF1enRF1990 (Mark ) wazanudssalas ( Space ) Taivhu Fodyonaf
T¥emilousudygradunm udmavesdygn FSK azgnifeu ( shift) eonll liasy
wadyanuvesdyIudunm

FANADBINTUDAUAZANBALLL FSK e e lifim@osnmludivesgamgl
iisanndienaasuiiunamidszina 3 $alue wamsnaaesd ides laidhu lawmqug
ﬁ'q;qpmﬁmiﬁmﬁﬂu'lﬂmnmqyﬁ mﬂzqmnqﬁﬁrﬁ'n511771'11?6"3@ﬂﬂsm'iusgﬂmam“fﬂu
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Advanced
Am7910/11 Micro
WORLD-CHIP® FSK Modem Devices
DISTINCTIVE CHARACTERISTICS
Common Capabilities
B Complete FSK Modem in 28-pin package E Commercial, Industrial and Extended
®  300-bps full-duplex operation iemporsture fanae
B No external filtering required
#  1200-bps half-duplex operation ferng
B Al ital al processing, digital filkering,
¥ 1200-bps full-duplex on four-wire ammggonvemon ot&:lil: g
¥ Compatible with Bell 103/113/108, Bell 202, ®  includes essentlal RS-232/CCITT V.24
CCITT V21,and V.23 handshake signails on-chip
—® Avaltable In COIP, PDIP, and PLCC packages = Autoanswer capability
Unique Device Capabilities
Am7910 Am7911
®  Dial-up netwotk response times H Fast response time for leased-fine notworks
E  Bell 202 with 5-bps back channel u  Bell 202 with 5-bps or 150-bps back channel
B V.23 with up to 75-bps back channal ® V.23 with up to 150-bps back channel
~ BLOCK DIAGRAM
C}PI CAP2
I
RD <_44_—
[oin) Recoiva DA
BAD <4—| Demodutator I\ Acld 4 ¥F——= N\ A,
] TC
= y — "\ NS>
Tiile ” %R 1
BTD
4
Answer Tone le—— m
4 [¢—— HS
MCO —&
MCI —&| M imedacel— % CTS
£ % EE g Ml g c‘ - : le—— TS
‘%%-—~> E e OIS

RESET

XTAL UCLK XTAL2 vCC

WORLD-CHIP is a registered trademark of Advanced Micro Devices, Inc.
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CONNECTION DIAGRAMS

This Material Copyrighted By Its Respective Manufacturer

Top View
28-Pin DIP 28-Pin PLCC
(&) [a]
e E 8 E BB s
\ R BB )
RNG[] 1= 28| 181D 4 ST 2t g iog a7 0g
L ]
vee[ 2 271800 rcl_|s 2| lop
s 26| IO car1[_Je 24| ] xTALICLK
veel] 4 251 1T
re] s 24 | ] XTALI/CLK cmz[_? 4 23l ] xTaL2
cAPi{] 6 23 [ ] xTAL2 Te =48 22F|DGND
e DGND =
L 22t AGND g 21 ]MC4
aarclE] g 21 [ MC4
AGND[] o 5ot T uca o[ ] 10 20[ ] mcs
™[] 10 19 [Imc2 BRS[ |11 1ngCZ
BRTS[] 11 18 [_JMC1 Y s ™s Y\ 17 18
s 12 T, RITEIPS L O\
s 13 16171 DTR NE E % E § ]
BCTS[] 14 15 | T} BRD
Note: Pin 1 is marked for orientation.
4 Am7910/11



ORDERING INFORMATION
Standard Praoducts

mmmmmmmmwemwwwmmmm«mgmm
(Valid Combination) is formed by a combinationof:  a. Device

ABMT910/11 D c B
-! -[————— e. OPTIONAL PROCESSING
Blank = Standard Processing
B = Bum-in

d. TEMPERATURE RANGE

SR e SR C=Commercial (0°C to +70°C)
g { = industrial (—40°C %0 +85°C)

E = Extended (-55°C to +125°C)

c. PACKAGE TYPE
P - 28-Pin Plastic DIP (PD 028)
D= 28-Pin Ceramic DiP (CD 028)
J = 28-Pin PLCC (PL 028)

b. SPEED OPTION
Not Apphicable

a. DEVICE NUMBER/DESCRIPTION
Am7910/11
WORLD-CHIP FSK Modem

AM7910 PC, JC, DC,
AMTI11 DCB8, Di, DIB,
DE, DEB

Vaiid Combinations
Valid Combinations list configurations planned to
be supported in volume for this device. Consuit
the local AMD sales office to confirm availability of
spacific valid combinations, to check on newly
released combinations, and to obtain additional
data on AMD’s standard miitary grade products.

Am7910/11
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PIN DESCRIPTION

All digital inputs and outputs are TTL-compatible unless otherwise noted.

Setup Controls

AGND
Analog signal ground pin (for TRANSMITTED
CARRIER and RECEIVED CARRIER).

BCD
Back Carrier Detect

This line is equivalent to CD for the_main channel,
except it belongs to the back channel. ‘BCD is meaning-
fut onfy when a 202 or V.23 made is selected by MCO-
MC4. For the V.23 back channel mode or the 202
150-bps (or 75-bps) back channel mode, BCD activates
when either the Mark or Space frequency appears with
sufficient level at the RC (Received Carrier) input.

—_ Forthe 202 5-bps back channel mode, BCD turns onin

response to a 387 Hz tone of sutficient level at the RC
input. [n this case BCD is equivalent to the secondary
received line signal detector for 202 S/T modems, or
supervisory received data for 202 C/D modems.

—

BCTS

Back Clear to Send

This kine is equivalent to BCTSforme main channel,
except it belongs to the back channel. BCTS is mean-
ingful only when a V.23 mode or 202 150-bps (or
75-bps) back channel mode is sefected by MCO—MCA4.
This signal is not used in the 202 5-bps back channel
mode.

BRD

Back Received Data

This fine is equivalent to RD for the main channel,
except that it applies only to the back channel. BRD is
meaningful only for the V.23 or the 202 back channel
modes. Under the following conditions this output is

clamped High:
B v.21/103 modes

B BCD High

® BTR High

® BRTS Low and RTS High in V.23 or 202 150-bps
modes only

B During autoanswer sequence.

BRTS

Back Request to Send

Since the 1200-bps modem configurations (Bell 202
and CCITT V.23) permit anly hal-duplex operation over
two-wire lines, a low baud rate back channel is provided
for simuRkaneous transmission in the reverse direction.
BRTS is equivalent to RTS for the main channel, except

that it belongs to the back channei. Since the modem
contains a single transmitter, RTS and BRTS should not
be asserted simultaneously. BRTS is meaningful only
when a 202 or V.23 mode is selected by MCO-MC4. In
all other modes, it is ignored.

For the V.23 modes and the 202 150-bps (or 75-bps)
back channel mode, the frequency appearing atthe TC
(Transmitted Carrier) output pin is determined by aMark
or Space at the BTD input.

For the 202 5-bps back channel mode, a frequency of
387 Hz appears at TC when B BRTS is Lowand BTD is
High. No energy (0.0 volis) appears at TCwhenBRTS is
High. BTD should be fixed High for 202 back channel
transmission. BR1S then is equivalent to the transmit-
ted data. BRTS is the Secondary Request-to-Send for
202 S/T modems, or the Supervisory Transmitted Data
for 202 C/D modems.

BTD

Back Transmitted Data

This fine is equivalent 1o TD for the mainchannel, except
it belongs to the back channel. BTD is meaningful only
when a 202 or V.23 mode is selected by MCO—MC4. For
202 5-bps back channel transmission of on/off keying,
BTD should be fixed at a High level.

CAP,, CAP:2
Connection points of external capacitorfresistor

required for proper operation of the on-chip analog-to-
digital converter. Recommended values are:

C = 2000 pF +10%,
R = 910 ohms +10%.

CcD

Carrier Detect

A Low on this output indicates that a valid carrier signal
is present at the receiver and has been present for at
least a fime (toow)- A High on this output signifies that no
valid carrier is being received and has notbeenreceived
for a time (t.o.er)- CD looks for energy in the receive
bandwidth. CD is Low when the receive signalis above
a threshold limit (Vo) and High when the fevel of the
received signal is below Vo

CTs

Clear to Send
Thismnpm_@smwatmeendoiadelay(lm) initi-
ated when RTS goes Low. Actual data to be transmitted
should not be presented to the TD (Transmit Data) input
until a Low isindicated onthe CTS output. Thisgives the
recelving modem (on the other end of the phone Ene)
enough time to recognize a valid carrier signal belore

6 Am791011
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data is transmitted. Normally the user should force the
TD input High whenever CTS is High so a Mark will be
sent during the (e time. CTS goes High at the end of
a detay initiated when RTS goes High (fuee). CTS will
never be Low when DTR is High.

DGND

Digital signal ground pin.

DTR

Data Terminal Ready

A Low level on this input indicates the data terminal is
ready to send and/or receive data via the modem. This
signal is gated with all other TTL inputs and outputs so
that a Low level enables these signals as well as the
intemnal control logic. A High disables all TTL VO pins
and the internal logic.

When DITR is High, the modem handshake state
machine is reset to initial conditions. This isthe only way

—toreset the state machine and must be done after power

up. The state machine does not automaticalty power up

to a known state. f DTR is permanently enabled (Lowy}, -

the state machine will simply run from wherever it pow-
ers up. This can result in abnormal behavior such as an
unusually short RTS-CTS detay due to lack of DTR
initialization.

in orderto change the modem mode while the modemis
powered up, use the folilowing sequence:

1. Take DTH High

2. Change mode inputs to desired contiguration
3. Wait at least 100 pus

4. Take DTR Low

The mode inputs perdlormsome hardware functions, and
they are also sampiled periodicafly by the state machine.
it the mode inputs are changed wilhout the re-initializa-
tion using DTR, the state machine will not completety
change to the new mode.

MCO-#C4
Mode Controls

The FSK modem fam#y has multiple buiit-in modem
modes selectable by the user through a set of Mode
Control Pins. Table 1 Ests the modem modes, mode-
control pin states, and the prodkct containing a particu-
lar mode.

The loopback modes set the receiver channel signal
processing band to that of the transmit channel. No
intemnal connection is made. The user must connect the
TC pinto the RC pin if anakg loopback is required (see
Figure 1).

For digital loopback, external connection of the RD and
TD pins is required.

With the Am7910/11, loopback modes canalso be used
to achieve full-dupliex, 1200-bps communication. In

CCITT V.23 or Bell 202 loopback modes, the modem
can transmit and receive at 1200 bps using a four-wire

configuration (transmit over one channel and receive on
anather). See the System Configuration section for
details.

RC

Recelved Carrier

This input is the analog signal received from the phone
line. The modem extracts the information contained in
this modulated camier and converts it into a serial data
streamfor presentation at the RECEIVED DATA (BACK
RECEIVED DATA) output.

RD

(Recelved Data)
Data bits demodulated from the RC (Received Carrier)
input are available serially at this output; High (Mark) in-
dicates logical 1 and Low (Spacs) indicates logical 0.
Under the following conditions, this output is forced to
logical 1, becduse the data may be invalid:
—When CD-is High

—During the intemal squeich defay at half-duplex fine
tumaround (202 and V.23 modes only)

—During soft camier tumoff at half-duplex line tum-
around (202 and V.23 soft tum-off modes only)

—Wnhen DTR is High

—When RTS is Low and BRTS is High in 202and V.23
modes only

—During the autoanswer sequence

RESET

This input signal s for a reset circuR which operatesin
etther of two modes. Refer to Figure 15 and Figure 16 for
these two modes. The Am7310/11 should be reset upon
initial appbhcation of power.

Ring

This input signal permits autoanswer capability by
responding to a ringing signal from a Data Access
Armrangement. If a ringing signal is detected (Ring = Low)
and DIR is Low, the modem begins a sequence 10
generate an answer tone at the TC ocutput.

RTS
Request to Send

A Low on this input instructs the modem to enter the
transmit mode. This input must remain Low forthe dura-
fion of data transmission. This signal has no effect if
DTR is set High (disabled). A High level on this input
turns off the transmitter.

TC

Transmitted Carrier

This analog output is the modulated carrier to be condi-
tioned and sent over the phone line.

Am7310/11 7
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TD Vec
Transmitted Data +5-voit power supply (35%).
Data bits fo be transmitted are presented to this input XTAL:, XTAL2
serially; High {Mark) comresponds to logical 1 and Low o § S
b : Master timing of the modem is provided by eithera crys-
(Space) comresporkds to logical 0. This data determines tal ed o these two inputs or an ext letock

which frequency appears at any instant at the TC ;o oo ginto XTALL. The value of the crystal or theexter-

{Transmited Carrier) output pin_(Table 3). No_signal
ars at the TC output unless DTR is Low and RTS is nal clock frequency must be 2.4576 MHz £.01%.
Low.

Vsa
—5-volt power supply (£5%}).
Tabte 1. Am7910/11 Mode Control Lines
7910 7911 MC4 MC3 WMC2 MC1 wMCO ' Description
X X 0 0 0 0 0 Bell 103 originate 300 bps full-duplex
X X 0 a 0 0 1 Bell 103 answer 300 bps full-duplex
X X 0 0 0 1 0 Bel 202 1200 bps hak-dupiex
SRR ¢ X 0 0 0 1 1 Bell 202 withequalizer
X X 0 0 1 0 0 CCITT V.21 orig 300 bps full-duplex
X X 0 (4] 1 0 1 CCITT V.21 ans 300 bps full-duplex
X X 0 (4] 1 1 0 CCITT V.23 M2 1200 bps hali-dupiex
X X 0 0 1 1 1 CCITT V.23 M2 with equalizer ;
X 0 1 0 0 (v} CCITT V.23 M1 {1) 600 bps half-duplex
X 0 1 0 0 a CCITT V.23 M1 {2) 600 bps ha-duplex
0 1 0 0 1 Reserved
X 0 1 0 1 0 Bell 202 with 150 bps back channel
X 0 1 0 1 1 Bell 202 with 150 bps back channel and equalizer
X 0 1 ] 0 0 CCITT V.23 M1 {2) with soft tum-off (STO)
0 1 1 0 1 Reserved
X 0 1 1 1 0 CCITT V.23 M2 (2) with STO
X 0 1 1 1 1 CCITT V.23 M2 {2) with STO and equalizer
X X 1 0 0 0 0 Bell 103 orig. loopback
X X 1 o 0 0 1 Bell 103 answer loopback
X X 1 0 0 1 0 Bell 202 main loopback
X X 1 0 0 1 1 Bell 202 with equalizer loopback
X X i 0 1 0 0 CCITT V.21 orig. loopback
X X 1 0 1 0 1 CCITT V.21 ans. loopback
X X 1 0 1 1 0 CCITT V.23 M2 main loopback
X X 1 0 1 1 1 CCITT V.23 M2 with equalizer loopback
X X S 1 0 0 Q CCITT V.23 M1 main loopback
X 1 1 0 0 1 CCITT V.23 (1) back loopback
X 1 1 0 0 1 CCITT V.23 (2) back loopback
X 1 1 0 1 0 Beli 202 (2) back loopback
1 1 0 1 1 Reserved
1 1 1 0 0 Reserved
1 1 1 0 1 Reserved
1 1 1 1 0 Reserved
1 1 1 1 1 Reserved
NOTE: Reserved modes should not be entered. (1) up to 75 baud back channel
(2) up to 150 baud back channel
8 AmT910/11
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FUNCTIONAL DESCRIPTION

The modem consists of three main sections shown in
the block diagram—Transmifter, Receiver, and Inter-
face Control.

Transmitter (Modutator)

in the data mode, the transmitter, shown in Figure 2,
receives binary digital data from a source such as a
UART and converts the data to an analog signal using
Frequency Shift Keying (FSK) modulation. This analog
signal is applied to the phone Ene through a DAA or an

acoustic coupler. FSK is a modulation technique which
encodes one bit per baud. A logical 1 applied tothe TD
input causes a sine wave ai a given frequency toappear
atthe analog TC output. A logical 0 applied to TD causes
a sine wave of a different frequency to appear at TC. As
the data at TD switches between fogical 1 and 0, TC
switches between the two frequencies. In the AMD
modem this switching between frequencies is phase
continuous. The frequencies themselves are digitally
synthesized sine functions.

MCe—MC,
. Digital Analog
Sins
_.n_rl_m)—‘ Synthashfr Fiters QLC ;‘.—:ﬁ f_' Tcw
From : - ToDAA
UART o
Coupler
09833A—4

_Figure 2. Transmitter Block Diagram

The frequencies for each modem configuration avail-
able in the FSK modern are listed in Table 3.

The process of switching between two frequencies (as
in FSK) generates energy at many more frequencies
than the two ussed in the modulation. All the transmitted

information canbe recovered from a frequency band “B"
Hz wide.
where B = bit rate or maximum rate of change of
the digital data at TD.

This band is centered about a frequency (fc)

where fc = (f,+ (/2 ;
{f: = lower of two FSK frequencies;
(f2 = higher of two FSK frequencies)
in addition to this primary information band, there are
side bands containing redundant information. it is desir-
able to attenuate these bands for two reasons:
1. The phone companies have specifications on the
amount of energy allowed in certain frequency
bands on the kine.

2. H two independent information channeis are
present simulaneously on the fine (for example,

Following the digilal bandpass filters, the filtered FSK
signal is converted to an analog signal by an on-chip
Digital-o-Analog (D/A) converter operating at a High
sampling rate. This analog FSK signal is made smooth
by a simple on-chip analog low-pass filter.

Recelver (Demodulator)

A simplified block diagram of the Am7910/11 FSK
receiver is shown in Figure 3. Data transmitted from a
remote-site modem over the phone line is a FSK-modu-
lated analog carrier. This carmier is applied to the RC pin
via a DAA or an acoustic coupler. The first stage of the
demodulator is a simple on-chip analog low-pass anti-
alias fiker. The output of this is converted into digital
form and filtered by digital bandpass fillers to improve
the signal-to-noise ratio and reject other independent
channel! frequencies associated with the phone line in
the case of full-duplex configuration. In the Data mode,
the bandpass-filtered output is digitally demodulated to
recover the binary data to appear at the RD pin. ACD
signal is also digitafly extracted from the received kne
carrier to indicate valid data.

The short control signal delays on the Am7911 make it
attractive for use over multidrop networks. Insuchasys-

300-bps full-duplex or 1200-bps hak-duplex with tem, a central site station a number of remote sta-
back channef), the redundant iransmitter compo- tions and so the short delays allow efficient
nents may fall in the frequency band of the local re- line utilization when poliing.
ceiver channel and interfere with detection. In the
AmM7910s11 these redundant and undesirable com-
ponents are attenuated by digital bandpass filters.

10 Am7910/11
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igital oEs RD
Analog Dig Digital
W RC> Prefiter ADC Fiters Demodulation | l l l I
From
DAA TO UART
Acoor
ustic 3 <D
oo B
09833A-5
Figure 3. Recelver Block Diagram
Interface Control 25 ms. After DTH is set Low, the Am7310/11 becomes

This saction controls the handshaking between the

~ modem and the localterminal. it consists primarily of de-

fay-generation counters, two state machines for controi-
ling transmission and reception, and mode-control-de-
code logic. Proper transmit frequencies and transmit/re-
ceive filters are selected according to the specified mo-
dem type or function inthe Data or Caft mode. Inputs to
and outputs from this section are as follows:

Ring
MCO-MC4
DIR (Data Terminal Ready)
RTS (Request to Send) (Main and Back)
CTS (Clear to Send) (Main and Back)
CD (Carrier Detect) (Main and Back)
Reset
internal logic clamps the handshake signals to different

levels under certain conditions (for example, initial con-
ditions).

When Bell 103 /113 and V.21 modem configurations are

operational as a modem and the state machines
proceed as depicted in the flowcharts.

The definitions of the terms fuli-duplex and hatf-duplex
usedintheseﬂow&aﬂsaredepuedhﬁgmesmms.
Full-duplex applies to afl 103/113 and V.21 modes. Half-
duplex applies to 202 and V.23 modes, both main and
back channets.

Full-Duplex—Data can be transmilted and received
simultaneously at 300 bps. Two independent 3G0-Hz
channels are frequency iptexed into the 3000-Hz
bandwidth of the phone Eine. The Am7910/11 configura-
tions for the Bell 103/113 and CCITT V21 can be
operated full-duplex.

Hal-Duplex—In half-duplex with back channel, the
modem may transmit at 1200/600 bps and receive at
5/75/150 bps. Altemately it may transmit at 81751150
bpsandreceiveat1200!600bps.ExanviesareBe“202
and CCITT V.23.

Table 2. Initial Conditions

selected, the back channel! signats are non-functional. BRina High
Figures 6 and 7 depled N e D e e o/ e
machines. e ine 1 i nts main or ATS .
channel transmission. State machine 2 .}E B st ) Hfgh
reception on main or back channel. Tables 4 and 5 fist CTS (Clear to Send) High
the timing parameters, and Figures 10 through 13 show TD (Transmitted Data) Ignored
the handshake timing diagrams for the various modem BRTS (Back Channel Request-to-Send) High
modes. BCTS (Back Channel Clear-to-Send) High
The state machine powers-on after reset to the state ~ BTD (Back Channel Transmitied Data)  Ignored
tabeled INITIAL CONDITIONS. Handshake signals are CD {Carrier Detect) High
settooﬂrassumedtobeatﬂ"ielefvelslistedinTa!:»le:a~ RD (Received Data) : High
;h:ttar:ge;!n:om .Lo‘:rto Hig:1° goaé'o;.am machi?‘ore and e nel ) ) High
the extemal signals retum fo the intlial conditions within BRD (Back Channel Received Data) High
Am7910/11 11
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Table 3. Frequency Parameters

Transmit
Baud Frequency Frequency
Rate Space Slark Specs Mark
Modem Mode (bps) Duplex Ha) (Hz) Hz) Kz

Befi 103 Originate 300 Full 1070 1270 2025 2225
Bell 103 Answer 300 Full 2025 2225 1070 1270
CCITT V21 Onginate 300 Full 1180 980 1850 1650
CCITT V.21 Answer 300 Full 1850 1650 1180 980
CCITT V.23 Mode 1 600 Half 1700 1300 1700 1300
CCITT V.23 Mode 2 1200 Half 2100 1300 2100 1300
CCITT V.23 Mode 2 Equalized 1200 Half 2100 1300 2100 1300
Bell 202 1200 Half 2200 1200 2200 1200
Bell 202 Equalized 1200 Haltf 2200 1200 2200 1200
CCITT V.23 Back 751150 — 450 390 450 390
Bell 202 S bps Back 5 e 2 * il o
Bell 202 150 bps Back 150 — 487 387 487 387
All Bell 202 modes and V.23 _ o
Soft Turn-off modes Soft Tum-off Tone - 900 Hz
Bell 103 Answer Tone - 2225 Hz
V21and V.23 Answer Tone = 2100 Hz
Bell 202 Answer Tone - 2025 Hz

« BRTS Low) and (BTD High) : 387 Hz at TC.
* @BRTS High) or (BTD Low) : 0 Volis at TC.

** 387 Hz at RC: BCD Low.
** No 387 Hz at RC: BCD High
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