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Apstract: This paper discusses the method to establish connection and accomplish-
ment process between MSM7512B and standard Modem (for example. Modem is com-
patible with Hayes "s AT instruction set) by primary and slave calling pattern according

to ITU_TV.23 normallzation.
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1 MSM7512B Working Mode

MSM7512B is a single-chip FSK. Modem
newly produced by Japan's OKI Company. It
supporis two data sending patterns, which are
12(Mbps half-duples and 12(0bps receiving/
75bps sending full duplex Standard Modem
discussed in this paper 1s compatible with
Hayes's AT instruction set. This paper dis-
cusses how to establish connection between
MSM7512B and standard Modem.

MSM7512B's basic structure and work-
g principle have been introduced mn docn-
ment [ 1], where we only discuss the working
process af mode { and mode 1 used in this
papet., rather than all modes. Their working
muodes are described as Table |

2 Method and process of es-
tablishing connection be-
tween MSM7512B and stan-
dard Modem

ITU_T ¥.23 normalization doesnt de-
scribe how to establish connection and
connecl. Sequence diagram illustrated in dia-
gram | tells how to establish connection in
detauls, It is widely accepted by Modem manu-
facturer led by Hayes, 50 1t becomes an indus-
try standard basically. This process s set up
by 1200bps/75bps (or 75bps/1200bps) full
duplex working mode, instead of conforming
to this sequence disgram by [200bps/1200bps
half-duplex.

From sequence diagram m diagram 1, we
can clearly see how to establish connection
between slave Modem and pnmary Modem.

To debug easily, let's suppose that Mo-
dem has been connecied with computer and
through supervisor terminal operate standard
Modem. MSM7512B is controlled by MCS-51
series single-chip microprocessor. There are

# "Modem
#2508 6 9,3£0.7s  HELTE £ 20ms
PP B K ik 2100H B 5 4 Kl AR | &
A Bi ¢ D E
¥ #4156 + 10ms :
’Ei"‘ll{odem
: 18I BL4IMARK s | 8 48

(oS

T F #7685 £ 50ms

7£ 155 = 50ms B 8] P9 4% M58 vy Modem 2231 A5 W0 BLER AY MARK s
During 155 + 50ms.check slave call Modem sending high hand MAKs

E1 HBSAEE Diagram1 Sequence
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Mogem)

BT MSM7512B ¥R DIMF g, HEIEE
LHEWIRS, BFIME—DIMFr=EHEE, F
fne] ¥ F HOLTEK 2 T189 HT92004. MSM7SI2R %
DTME (S48 A O (EAT). #FERF=4HIDIMF {55
AT AR AL

YAMIMEES. 2IEER 1TkE
. S EPLERER AR Modem 8 P k6
FEmMEI. BraBi1Phabi. LagERing
AR, 20l Modem BRI E| B IR 2 1000
B EE. MB AR CEGE D, E1YModen B
B i R MARE s; M CABIDAaEd, oy
Modem ZHE M D AF ESdBES. 1 dodem
LM B MARKs, TEERT—ERBd[]. FHFiRpmd
Modem B SZEERE . B -T-Modem 2 [E)FR AT A 24T EviE
BIET .

ME1AAES, MSN75128 ESCHEHER
MARK s B4 R TR ERMARK s B R 18, W EM T
et Rk o | (MODE2=0, MODEI=1). BIFSk
B, R RhBA T, MSM7SI2E LY, 1200bps
FIBESEEE IR, LA Tobps YR B B,
B 2 B -

TS NCS-51 B S HIEF .
CALL_MODEM:

CLR RELAY , HlGH¢dE A%

LCALL DELAYIOO — ; EEN 100ms

LCALL DELAY100 ; EEBET 100ms

CLR  MODI ; MSM73IZBifE hRat#i=

CLR  MOD2

SETB RS ; AT RIEDINFFS.
XM FSk 52

LCALL SEND_DTME ;. RETEFE

SETB MODI : MSM7512BiRE Aifeliins

LCALL DELAY100  ; 3ERY 100ms

JB RYD.$ ; ®W 2100Hz # Answer

;1 MSM7512D ARSI,
Table 1 MSM7512B working Modes
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T | RESEE M MU /Hz
frequency /Hz [Receive Frequency/
moo2 MID1 | Working Pattern
Sending SPACE MARK, SPACE MARK
0 0 1200bps T
1200bps half-duplex 2100 1300 2100 1300
1200bps W /75bps &
0 1 | onegs Pecomrgsgs senng| 250 390 2100 1300

two situations to discuss how o establish

Conneeilan.

2.1 MSM7512B as primary call Modem
(calling standard Modem)

Without a DTMF circuit inside
MSM7512B, to complete primary call dialing,
1's necessary to add to an outside DTMF gen-
erator circuit, such as HOLTEK

Company's HT$200A. MS&{75128B has
a DTMF signal mput interface (EAT), which
outside DTMF signal is inputted nto.

Fitst picking, then dialing, this process
isn't (Jtustrated in diagram 1.Once standard
fodem connected with primary call Modem
checks nny signal, then pick up, which 1s in-
dicated by point A in chagram 1, Dunng the
process from point A to peint B, primary call
ffadem must check silence process and
2100Hz answer tane, from point B to pomt C,
primary call &Modem must check ligh band
MARKSs, trom pomt C 0 point D, pnmary call
Sodem wais; from point D & point E, it sends
low hand MARKs. Delay some time again, 1t
waits for establishing connection fiom stan-
dard Modem. 50 twa Modems can commurm-
cate gach pther

From table 1.it is known that, to complete
checking of high band's MARKSs and sending
of low band's MARKS, working pattern must
be selected to MODEL (MODEZ2={,
MODE 1=1}), that is. FSK receiving mode. In
this mode, MSM7512B teceives data at the

Tone baud rate of 1200bps, and sends data at the
. rate of 75bps: it's lusrated as diagram 2.
JNB - RXD,S Dhagram 2 FSK teceive mode
CALL_MODEM] : NC$-51 single-chip it roprocessar con-
JXB  RI.S trol program is grven as follows,
MOV & SBUF CALL_MODEM.
CLR RELAY £ Swatch on relay
LR RI
LCALL DELAY 10D £ elay 100ms
CINE A, ROFFH. CALL_MODEMI: Z2EMWI  ycarl DELAY100  £Delay 100ms
High Band MARKs CLR MODIEMEM 75128 is set
MOV R5,A5 $ERS 500ms 0 Sendmg mode
CLR MOD2
CALL_MCDEM=: SETB RS  £'To send DTMF signalg
LCALL DELAY100 Switch off FSK signal
gnmpononla " nd 1 C "?‘olums

LCALL SEND_DTMF £*Dialing subpro-
gram
SETBE MODI£MSM75128 is set o
Receivmg Mode
LCALL DELAY 100
B RXD.$
2100Hz Answer
Tone
INB RXD, $
CALL_MODEMI:
JHB RL %
MOV A, SBUF
CLR RI
CINE A#FFH, CALL _MODEMI
£*Receive High Band MARKSs or nor
MOV RS #5

£'Delay 500ms
CALL_MODEM2:
LCALL DELAY 1{0
DINZ RS, CALL MODEM2
SETR TXD
Low Band MARKSs
CLR RS
MOV RS #65H
£'Delay until other Modem establish connec-
tiod
CALL MODEM3:
LCALL DELAY 100
DINZ RS, CALL MODEM3
RET

Motice that band rate at T5bps can't be
produced through timer overnide, but can be
completed through software timer.

£ Delay 100ms
£*Check

£%S5end

2.2 MSM7512B As Slave call Modem
(answering standard Modem call}

Without ring checking circuit instde
MSM7512B, ring signal 15 transformed by
outside circuit and is checked by single-chip
microprocessor. Now we don't talk about how
to check nng signal.

First slave call Modem check ring 21gnal,
then poll at the poimnt A of diagram 1; dunng
the process from A to B, slave call Modem keep
silent and send 2100Hz answer tone. From the
bepinning of point B, slave call

Modem sends high band MARKSs nll

b5 L
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DJNZ RS, CALL_MODEMZ

SETB IXD £3% Low Band MARks

CLR RS

MOV  RS5,H#85H ;
HEAT SRS A Modem TEEERE
CALL_MODEM3:

LCALL DELAY10D

DINZ RS, CALL_MODEM3

RET

FEHEAAESPERER, T5bps AEIEE M

5 E R ER AR H = A, AT AR AR 42 iy o
FRER.

MSM7512B Bt H RS MR BE . BT
ST SR RS R, R
e R iR E S

TEE 1 APaY A S gk, B Modem 4RSI B R
#EETHYL. MABIIBS AT B, B Nodem
TR 2100l BRSBTS, Y
Mocem RIEBEEN MARKs, B EARHEModen B 3E
g, T Moden Z (B ER AT EAREF FHERIRER T -

NFE 1 TELE . HSM7512B Esn i E kB
MakEs BEZ, BEREM THEFAEEHBR O
{MI'DE?=0, MODE1=0), BPFSK ¥, fEX#h
L. MSM7512B B 1200bps B3R B X ¥ iE,
WA 3 B, ELFEEREA TREE—F T
(S48, BAFRAE Modem BABF LT TIER. T
MSMTS12B PR 0 B B W i B S 2K W A B R b
Bty TR PMSMTS 1B T REHE TR
e, AMMSNTI128 EIEEMI EREN
YARK 5. R IEFEHWRHE Noden REAEIE, B
¥S175128 R TATESR m A ERE.

T H MCS-51 B R HLE FIRAE.

AN RER_MODEM:

CLR  RELAY ; F-&#kmF

MOV RS,#22 HEANR#) 2200ms
ANSWER_MODEM1 :

1CALL DELAY100
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Al BEELR L & -
w5 5, DTE
A = REBHE B e XD

H2 FSK BEu=

Diagram 2 FSK receive mode

® 15 85

AD =

B3 FSK &usits

Diagram 3 FSK Sending mode

standard Modem establishes connection. The
two Modemns can communicate each other

From table 1, we can know that if
MSM7512B want to send high band MARKSs,
mode 0 is selected (MODE2=0, MODE 1=0),
that 15, FSK sending mode. In this mode,
MSM7512B send data at the baud rate of
1200bps, dlustrated as dagram 3, It exists a
problem n this working mode. Standard Mo-
dem can't work in half-duplex pattern, and
MSM7512B send data in high band rather than
receive data 1n low band. During the course of
work, MSM7512B can’t switch each other
antomatically. Sa MSM7512B can't check low
band MARKSs and receive standard Modem's
data. In other word. MSM7512B can only
work in a single direction state.
Diagram 3 FSK Sending Modes

MCS_51 single chip microprocessor con-
trol program is given as follows.°E
ANSWER_MODEM:

CLR RELAY £*Switch on delay
MOV R5#22 £*Delay about
2200ms

ANSWER_MOQDEM]I:

LCALL DELAY 100

DINZ RS ANSWER_MODEMI
CLR MOD1
MSMT512B 1s set to

Sending mode

DJNZ RS, ANSWER_MODEM1 CLR MoD2
-~ 2 S CLR‘ TXD
CLR  MOD1 ; MSM7SIZBBENEEBA Lo 0 00H, AnswerTone  3.3°,0.75
CLR  MOD2 CLR RS
CLR TXD . #i£2100Hz Answer Tone MOV R5#34 £2Delay about
394 0.7s 3400ms
. ANSWER_MODEM2-
CLE RS LCALL DELAY 100
MOV RS,w34 s EERKEY 3400ms DINZ RS ANSWER_MODEM:2
CEVIE Y T - P T

zumpunanla and 1 C

ﬂ qu 3— ’—-‘ —»RD
DTE
Vdd
BH & XD

SETB RS £*Keeping
silent 75°;20ms
MOV RS, #8
ANSWER_MODEM3:
LCALL DELAY1D £Delay 10ms Sub-
program
DINZ R5. ANSWER_MODEM3
SETB TXD
Send High Band MARKs
CLR RS
MOV R5#10 Delay about
1000ms
ANSWER_MODEM4,

LCALL DELAY 100

DINZ RS, ANSWER__MODEM4

MOV R5#10H
Wait for delay till other
Modetn establish connection

ANSWER_MODEMS

LCALL DELAY100

DINZ R5, ANSWER_MODEMS

RET

Mote: the two above programs don't start
timer or check some process while checking
signal. In practicable application you can start
timer or add to some check.
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ANSWER_MUDEYL:
LCALL DELAY1ON
DIYZ B3, ANSWER_MCDEMC
SE1E B3 ; EFFE TS + 0ms
KOU ORI, TR
ANSWER MODEM 4:
LOGLL DELAYIN ; EHT Dime TAEF
UJINZ RS, ANSWER_MODEM3

SETE 1% . % High Band MARLs
LR RS
YV K3, AN . HERTRCEY 100Ums

ANSBER MODEMd:

LCALL DELAY18D

DJNZ B3, ANSWER_MUDEMd4

MOV B3 FLOH; ZERY EFFFRT Y Modem E
wEr
INSWER_MODEM3:

LCALL DELAY1ND

IINZ B3, ANSWER_MODEM3

RET
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