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PRODUCT LINE-UP

4 PRODUCT LINE-UP ¢

Power
Con-
Type No. Function Features Supply |sump- Package Process Applications
v) tion
(mW)
Single Chip FSK | - CCITT V. 21 - POS terminal
Modem, 300 bps - Modulator, Demodula- 28 Pin DIP - CAT system
MSME926 | £ Duplex tor, Filters and Carrier |"2712 [ 90 |24 pin FLAT [CMOS | . landy data
Detect terminal
- Modem phone
Single Chip FSK - Bell 103 - Tele-writing
Modem, 300 bps | - Modulator, Demodula- 28 Pin DIP system
MSME946 Full Duplex tor, Filter and Carrier +5,+12 | 90 44 Pin FLAT CMOS | | Vending ma-
Detect chine
- Tele-meter
Single Chip FSK -CCITT V.23 system
Modem, 1200 bps | ~Modulator, Demodula- 28 Pin DIP - Coin telephone
MSME927 Half Duplex tor, Filters and Carrier #5412 90 44 Pin FLAT CMos
Detect
Single Chip FSK - Bell 202
Modem, 1200 bps | - Modulator, Demodula- 28 Pin DIP
MSME947 Half Duplex tor, Filters and Carrier 5,412 90 44 Pin FLAT CMos
Detect
Single Chip MSK | - Modulator, Demodula- - Wireless com -
Modem, 1200 bps | tor, Filters and Digital munication
MSM6948 PLL +5 15 18 Pin DIP CMOS | - Cordless tele-
- Carrier Frequency: 24 Pin FLAT phone
1500+300 Hz - Pager
1200 bps Full - Bell 212A - Stand alone
Duplex Modem - Hayes Compatible modem
- Adaptive Equalizing - Modem card
Function
MSM6928-06
CHIP SET i | MSM6950 +5.0 | 600 - CMOS
v | MSM61057
% MSM80C31
O | MSM27C64
MSM81C55A
2400 bps Full - CCITT V. 22 bis - Stand alone
Duplex Modem Bell 212A modem *
- Adaptive Equalizing - Modem card
Functi
CHIP SET ancrion +50 | 400 - cMos
E MSM6928-07
» | MSM6950
= [ Msm61077
O | MSM80C51-98/99
DSP for OKI's - Demodulator OKI's 1200 bps
1200 bps FDX - Carrier P_|_, Timing . FDX Modem
MSME928- | 10 dem Chip Set | PpL +50 | 150 [#2PinDIP 1emos | chip Set
06 i 60 Pin FLAT
- Adaptive EQL
- Carrier Detect
- Asynchronous/Syn-
OKis 1200 bps | Chronous and Syn- 40 Pin DIP
h
MSM61057 | £y Madern g:)r:vne?::r/?svnc ronousi +5.0 | 80 | g0 pit Fi AT |CMOS
Chip Set
“PLL
_| DSP for OKl’s - Demodulator . OKI’s 2400 bps
Msng(;gzs 2400 bps FDX | - Adaptive EQL +50 | 150 |g2Pin PuT | cMOS | FDX Modem
Modem Chip Set Chip Set
Gate Array for - Asynchronous/Syn-
OKI’s 2400 bps chronous and Syn-
MSM61077 | FDX Modem chronous/Asynchro- +5.0 50 60 Pin FLAT [CMOS
Chip Set nous connecters
: -PLL




4 PRODUCT LINE-UP ¢

Power

Con-

. Supply |sump- s
Type No. Function Features (5'; Y ‘tiOI"I) Package [Process | Applications

(mWw)

Analog Front End | - Analog Functions for -V.22 modem
for 1200 bps/2400( CCITT V.22, V.22 bis 42 Pin DIP - V.22 bis modem
MSM6950 | bps FDX Modem and Bell 212A +5.0 100 56 Pin FLAT CMOS | - Bell 212A
- 8-bit D/A and A/D modem
Converter

Analog Front End | - Analog Functions for - V.26 modem
for 4800 bps/9600f CCITT V.26, V.27 and - V.27 modem
bps HDX Modem V.29 64 Pin Mini - V.29 modem
MSM6949 - 8-bit D/A and A/D +5.0 140 DIP CMOs
Converter
- Band Limiting Filter,
AGC

4-bit MCU with - 2,048x14-bit ROM 36 - Telephone
On-Chip DTMF - 640x4-bit RAM +25~ | (3V) 28 Pin DIP - Answering
MSM6052 | Generator - 3x4 Input Port +6’ 0 40 Pin DIP CMOS | machine
- 3x4 Output Port . 20 |44 Pin FLAT - Security
- 1x4 Input/Output Port (6V) DIE system
- Modem phone
Tone/Pulse Re- - ?00 Digit Me;nory - Feature phone
pertory Dialer 54 Numbers
MSI\g?OSZ- - Last Number Redial:
32 Digit 3.6
- Make/Break Ratio 25~ | (3V)
- Selectable +6.0 20 |28Pin DIP CMOS
- Dial Pulse Ratio '
Msnggosz- Selectable (6v)
- Off-hook Memory
Storing

Tone/Pulse - 500 Digit Memory
Repertory Dialer (54 Numbers)
MSM6052- - Last Number Redial:
05 32 Digit
- Make/Break Ratio 3.6
Selectable +2.5~ | (3V)
- Dial Pulse Ratio +6.0 20
Selectable (6V)
MSM6052- - On-hook/Off-hook
10 Memory Storing
- 4-bit Parallel Data
Input

44 Pin FLAT

CMOSs

40 Pin DIP

Tone/Pulse - 500 Digit Memory

Repertory Dialer (54 Numbers)

- Last Number Redial:
32 Digit 3.6

MSM6052- - Make/Break Ratio +2.5~ | (3V)

1" Selectable +6.0 20

- Dial Pulse Ratio (6V)
Selectable

- On-hook Memory
Storing

28 Pin DIP | CMOS

Tone/Pulse - 505 Digits Memory

Repertory Dialer (52 Numbers)

- Last Number Redial:
32 Digit 3.6

MSM6052- - Make/Break Ratio +2.5~ | (3V)

25 Selectable +6.0 20

- Dial Pulse Ratio (6V)
Selectable

- Off-hook Memory
Storing

28 Pin DIP CcMOs:
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Type No.

Function

Features

Power

Supply
v)

Con-
sump-
tion
(mW)

Package

Process

Applications

MSM5070

Tone/Pulse Dialer
with Redial

- Last Number Redial:

31 Digits

- Make/Break: 33/67

+3.56~
+6.0

55

18 Pin DIP

CMOS

MSM5071

Tone/Pulse Dialer
with Redial

- Last Number Redial:

31 Digits

- Make/Break : 40/60

+3.5~
+6.0

55

18 Pin DIP

CMOS

MSM6224

Tone Dialer

MK5087 Compatible

+2.6~
+8.5

25
(MAX)

16 Pin DIP

CMOS

MSM6234

Tone Dialer

- MK5089 Compatible
- Easy Interface with

MCuU

+2.6~
+8.5

25
(MAX)

16 Pin DIP

CMOS

- Telephone

- Answering
machine

- Security system

- Modem phone

- Feature phone

MSM6932

MSM6933

COMBO CODEC

- MSM6932: u-Law
- MSM6933: A-Law
- Serial Data Rate:

64K bps~2048K bps

65

16 Pin DIP

CMOS

MSM6962

MSM6963

MSM6982

MSM6983

COMBO CODEC

- MSM6962, MSM6982:

u-Law

- MSM6963, MSM6983:

A-Law

- Serial Data Rate:

512/1024/1536/1544 /
2048 K bps

55

16 Pin DIP

28 Pin PLCC

CcMOos

MSM6996-
H

MSM6997-
H

COMBO CODEC

- MSM6996H: A-Law
- MSM6997H: U-Law
- Serial Data Rate:

64K bps~2048K bps

- 600£2 Drive Capability

65

16 Pin DIP

CMOSs

MSM6996-
\

MSM6997-
\%

COMBO CODEC

- MSM6996V : A-Law
- MSM6997V: U-Law
- Serial Data Rate:

64k bps~2048k bps

- 600£2 Drive and Analog

Loop Test Capability

65

16 Pin DIP

CMOs

MSM6998

MSM6999

COMBO CODEC

- MSM6998: A-Law
- MSM6999: MU-Law
- Serial Data Rate:

64k bps ~ 2048k bps

- 60082 Push-pull Drive,

and Analog Loop Test
Capability

70

16 Pin DIP

CMOs

MSM6814

MSM6815

COMBO CODEC
with Time Slot
Assignment

- MSM6814: u-Law

MSM6815: A-Law

- Time Slot Assignment:

32 Time/Frame Maxi-
mum

- Serial Data Rate:

512/1024/1536/1544/
2048k bps

70

22 Pin DIP
28 Pin PLCC

CMOS

-PABX

- Key system

-SLIC

- PCM system

- ADPCM system

- Digital telephone

- Voice recogni-
tion

- Digital voice
recorder

MSA4710

BSH LSI for
sLIC

- Battery Feed, Super-

vision and Hybrid
Function

- Loop Current

Capability: 20~80 mA

- Longitudinal Balance:

53 dB

120

28 Pin DIP

Bipolar

MSA4722-
1

RINGING
SWITCHES for
SLIC

- Ringing, Line Test

Function

- Breakdown Voltage:

350V

- ON Resistance: 6
- DC Current Capability:

250mA

40

22 Pin DIP

Bipolar

-PABX
-SLIC
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Type No.

Function

Features

Power

Supply
v)

Con-
sump-
tion
(mW)

Package

Process

Applications

MSM6912

PCM Voice
Channel Filter

- Transmit BPF:
0.3~3.4 kHz
- Receive L PF:0~3.4kHz

50

16 Pin Cera-
mic DIP

CMOs

MSM6913

8-bit Serial-
parallel Converter

- 8-bit Serial-parallel/
Parallel-serial Con-
version

- Maximum Operating
Frequency: 9 MHz

+5.0

250
(MAX)

24 Pin DIP

CMOsS

MSM6914

Highway Switch
Matrix

- Matrix Size: 16-bit x
4-bit x 3-layers

- Maximum Operating
Frequency: 9 MHz

+5.0

650
(MAX)

120 Pin Cera-
mic PGA

CMOS

-PABX

- Digital switching
system

- Multiplexer

MSM77C-
20

Digital Signal
Processor

- Instruction Cycle:
250 ns

- Instruction ROM:
512 x 23-bit

- Data ROM: 512 x
13-bit

- Data RAM: 128 x
16-bit .

- Muitiplexer: 16 x 16 =
31 bits

+5.0

120

28 Pin DIP
44 Pin PLCC

CMOs

- Modem

- Voice synthe-
sizer

- Voice recogni-
tion

MSM6992

High Speed Float-
ing Point Digital
Signal Processor

- Data Form: Floating
Point
16E6x16E6>16E6
Fixed Point
16 x 16 >31
- Instruction Cycle:
100 ns/125 ns
- ROM: Internal
1k x 32-bit
External
64k x 32-bit
- RAM: Internal
128 x 22-bitx2
External
64k x 22-bit
- Data Word Length:
22 bit

+5.0

400

132 Pin PGA

CMOs

- Modem

- Voice Recogni-
tion

- Echo canceller
ADPCM

MSM6807

MSM6817

Baseband Filter
for Cellular
Mobile Phone

- Voice BPF, Pre-
emphasis, De-emphasis
and Smoothing Filter

- MSM6807 : AMPS
MSM6817 : TACS

+5.0

30

32 Pin FLAT

CMOs

MSM6808

MSM6818

Split Filter for
Cellular Mobile
Phone

- 10k bps/8k bps SPL
Modem Timing
Extractor

- Filters for SAT and
SPL modem

- DTMF Tone Generator
MSM6808 : AMPS
MSM6818 : TACS

+5.0

44 Pin FLAT

CMOs

MSM74017

Modem for

- Cellular Mobile

Phone

- SPL Modem
- Built in Data P
- Built in SAT P

+5.0

20

56 Pin FLAT

CMOs

- Wireless Com-
munication
- Cellular phone

MSM6960

P Frequency
Synthesizer

- 10 bits Programmable
and 7 bits Swallow
Counter

- Selectable Reference
Divider: 2° or 2'°

+5.0

20

24 Pin FLAT

CMOs

- Wireless Com-
munication

1-6
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Power
Con-
Type No. Function Features Supply | sump- Package Process Applications
v) tion
(mW)
FIFO Memory - 64 Words x 4-bit - Digital trans-
First-in First-out mission system
MSM6252 Memory +5.0 80 |16 Pin DIP CMOS | - LAN
- F3341 (Fairchild) :
Compatible
Single Chip DTMF| - Receive Signal Level: -PABx
Decoder for -5~-32dBm +5.0, . - Key system
MSMB920 | paR . Voice Hit Protection | +12.0 | 80 |28PinDIP | CMOS | pio) in equip-
Filter ment
Single Chip DTMF| - Receive Signal Level: +5.0 - Security system
MSM6945 | Decoder for -5~-48 dBm 1'2 ’0 80 |28 Pin DIP CMOS | - Answering
Terminal - Echo Control Circuit: +12. machine |
- Telecontrol
system
Dial-in equipment
32k-bit/sec - OK s Original 24k bps - Digital trans-
ADPCM CODEC and 32k bps ADPCM mission system
Algorithm
MSM6980 - 9600 bps Data Trans-
mission Capability i
. Selectable Coder and +5.0 70 42 Pin DIP CMOS
Decoder Functions

I-7
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¢ PACKAGING ¢

PACKAGING
PACKAGE
Product No. RS AS AS GS Js ES SS
Name of PLASTIC | CERAMIC PGA PLASTIC | PLASTIC | CERAMIC | MINI-SIZE
Pins DIP DIP FLAT LCcC cc PLASTIC
DIP
MSM6926 28 °
44 )
MSM6946 28 ©
44 o
MSM6927 28 ©
44 ]
MSM6947 28 °
a4 o
MSM6948 18 °
24 o)
42 o
MSM6928-06 50 5
MSM61057 40 °
60 o)
42 (¢}
MSM6928-07 0 5
MSM61077 60 ]
42 (e}
MSM6950 56 5
MSM6949 64 o
28 o
MSM6052 40 O
44 [¢]
MSM6052-01 28 o
MSM6052-05 44 o)
MSM6052-10 40 O
MSM6052-11 28 e}
MSM6052-20 28 o)
MSM6052-25 28 o
MSM5070 18 (¢]
MSM5071 18 o}
MSM6224 16 ]
MSM6234 16 ¢
MSM6932 16 o o
MSM6933 16 o o
MSM6962 16 o o
MSM6963 16 ¢} o
MSM6982 28 o (¢]
MSM6983 28 o )
MSM6996H 16 ] O
MSM6997H 16 s} e}
MSM6996V 16 e} o
MSM6997V 16 @] [e]
MSM6998 16 e} o
MSM6999 16 [0) (¢]

1I-3
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PACKAGE
Product No. RS AS AS GS Js ES SS
Name of | PLASTIC | CERAMIC PGA PLASTIC | PLASTIC | CERAMIC | MINI-SIZE
Pins DIP DIP FLAT Lce cc PLASTIC
DIP
22 o o
MSM6814
28 O
MSM6815 22 o °
28 o
MSA4710 28 o
MSA4722-1 22 o
MSM6912 16 o
MSM6913 24 o
MSM6914 120 °
MSM77C20 28 ° ©
44 o
MSM6992 132 o
MSM6807 32 o
MSM6817 32 o
MSMG808 44 o
MSM6818 44 o
MSM74017 56 o
MSM6960 24 o
MSM6252 16 o
MSM6920 28 o)
MSM6945 28 o
MSM6980-03 42 o

11-4
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® 16 PIN PLASTIC DIP

20.0 MAX

16 ]
o N o Y o Y s Y e Y s B o O

)

6.7 MAX

_IQI_J T 1J J T J
'\ INDEX MARK &

HHHK
0

2.54+0.25 0.65 MAX

0.51MIN
SIMAX|

2.SJJM|

-15° MAX
Seating Plane

7.62+0.30

© 18 PIN PLASTIC DIP

24.5 MAX

18
(i cc

10

©)

6.7 MAX

[Ny Gy G (SN [y G R [ S g S |
1

9

7.62+0.30

2.54+0.25 0.65 MAX

Seating Plane

II-5
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® 22 PIN PLASTIC

27.6 MAX

22

] e Y e Y s Y s Y e Y o S s Y s Y s Y e Y s |

12

D
:)Q

O

6.7 MAX

LT T I\ T CJ T T 7 CJ 7T 7
1 \ INDEX MARK

11

z 7.62+0.30
S x
___________ 9 8=l [ \
r! !’!!!!!"!’! HeE 2
5
joN
' 15°
Seating Plane I — 0.6 MA;(.J“ MA)& =
0.65 MAX 2.54+0.25 0.5 MAX
® 24 PIN PLASTIC DIP
32.3MAX
24 13
_rT‘flﬁ' 1 1A MnN
X
<
> 2
o
|NENANANENENENINENEERN! HZ
1
§: ::( 15.24:0.30
2=
gwr“
e
| 4
L5 l
— ——H o * 15°MAX

2.54+0.25

0.65MAX

Plane

1I-6
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e 28 PIN PLASTIC DIP

38MAX

28 15
MO OO O OO

)

14.2 MAX

OO gUU ULt LIg
1 14

5.1IMAX

gyJodgooun

Trrrrrrry

MIN é
2.54-~0.51MIN

Plane
® 40PIN PLASTIC DIP
52.8 MAX
40 21
inlinlisl)islaisisialalaialaialalal
x
<
D, a
N
b
lTlLlljmlLlLlLJLJLJLJUUULJLJIEJ (Unit: mm)
0
Z 165.24+0.30
53
™.
o
I8z
15 :
Lo
S5 MAX] I
.65 MAX
! 085 I*z.rﬁtio.zs \./ 0.6 Max—=
48.26+0.35 1 0° ~ 15°

1I-7
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® 42 PIN PLASTIC DIP

52.8 MAX .
42 22
wleliciniolialinfalalm] I"):‘
x
<
3
W 3
JUCooooUooo o —
1 21
2 x 15.24+0.30
_s_g
¥
ml ~
i wyZ
2
'o
MAX L
0 65 0.6 MAX"\\"
2 54+0.25 0° ~ 150
® 16 PIN CERAMIC DIP (CERDIP)
20 MAX
16 9
I s o o O Y e N |
>
<
) b3
«©
~
| HE [ N I N N NN I N O
1 8 7.62+0.30
Zz
[ R
0 =
o -
wn
Z
I s
0
T T N
0.25+0.25 0.6 MAX SeatingPlane  0°~15°
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® 22 PIN CERAMIC DIP (CERDIP)

28.0 MAX
22 12

s S e T e OO e O s N e O e IO o OO e B |

\J
9.9 MAX

5 SR U [ AN R S R SO R N [ N R I [ BN Ry N R B |

11

10.16+0.30
Z
-3
[ 5 sT 1T
I _S15|z T ]
NN [ - |
o % 0.6 MAX
06MAX  254+0.25 0180

Seating Plane

® 28 PIN CERAMIC DIP (CERDIP)

38.0 MAX
28 15
mininininininininininininin
>
<<
s
o
A
OO ouoatd
1 14
z 15.24+0.30
s
C ] 1‘5 x
] _oy §
NRERERRARRENRN B ]
g NO.GMAX
. 2.541+0.25 0.6 MAX ¥ 0°—15°
Seating Plane :2

1I-9
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® 120 PIN CERAMIC PGA

6.6 MAX (Unit: mm)
46TYP
43.18+0.5 1.27 MIN N
[Te)
Q
o .
r)=-—+l—— 00000 OOOO OOV 00O
= o 000©©OOEOO0O OO0
— < 00 00
=S N o
¥ =L |8 |00 00
< -— o |00 ©0)
s — J |e@ 00
= = < |00 ©0©)
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® 44 PIN PLASTIC FLAT
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© 60 PIN PLASTIC FLAT

25+04 15+0.3 2.5+0.4 )
1.0 13.0 110 2"1:_':.0'2
[ 1.0 035 :
60 47 < 1 0.2+0.1
[
R i
- — ‘D_ng o & ™ 0.5
— {i}— i Er— ¥ =
—T Er—— o)
=== ]
— N F— |g <
—r— T == ) o
— Iz | | S— olo H
= | o 3 <
[—— R ‘} /! =] - g &
[—= .l o| 2
[—= -
—x —r——
— | F—
— e
© ==n—1 0
N <
P
7 100000 =0 1
1] _ o
17.4+0.4 - 0-10
(Unit: mm)

e 28PINPLCC

1.27 TYP 457 ¥
4.20 <
=
x
a8 sl
E = [ z aw
1 t"Jm':;r oo
¢ olo I e o
ol [T :
2 oS Iz -
- v
.l>0.51MIN

10.92
9.91

1I-13



¢ PACKAGING ¢
® 44 PINPLCC

INDEX MARK
| 17.650
1.27 TYP 4.57 17400 46662
4.20
_,63,_. H16.510
N I
= L le) o 39 | o] o
.. £ L N oW
i & g o NN
a ol 2 | of= f p g
> QR & Q® g P -
- ol|lo frio— oO|O Qq D
8 .~ g ]
= 8 5 d b 0| ©
< =] d O ©
- =] ) O Ao~ —
2] 17ﬁ P29
] et |
18 28
0.51 MIN'
| e |
| 1499 |
® 28 PIN CERAMIC CC
| 11.8 MAX 3.0 MAX

1.27

11.66

BlililililAilin

II-14




¢ PACKAGING ¢

64 PIN MINI SIZE PLASTIC DIP
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OKI semiconductor

MSM6926 CCITT V.21/
MSM6946 BEL 103

300 BPS SINGLE CHIP MODEM

GENERAL DESCRIPTION

The MSM6926 and the MSM6946 are OKl’s 300 bps single chip modem series that
transmit and receive serial, binary data over a switched telephone network using frequency
shift keyed (FSK) modulation. :

The MSM6926 is compatible with CCITT V.21 series data sets, while the MSM6946 is
compatible with Bell 103 series data sets.

These devices provide all the necessary modulation, demodulation, and filtering required
to implement a serial, asynchronous communication link.

OKi’s single chip modem series are designed for users who are not telecommunication
experts and are easy to use cost effective alternative to standard discrete modem design.

CMOS LS! technology provides the advantages of small size, low power, and increased
reliability.

The design of the integrated circuit assures compatibility with a broad base of installed
low speed modems and acoustic couplers. Applications include interactive terminais, desk
top computers, point of sale equipment, and credit verification systems.

FEATURES

@ Compatible with CCITT V.21 (MSM- ® Selectable built-in timers and external
6926) delay timers possible

® Compatible with BELL 103 (MSM6946) @ All filtering, modulation, demodulation,

® CMOS silicon gate process and DTE interface on chip

TTL compatible digital interface
Low power dissipation 90 mW
28 pin plastic DIP package

44 pin plastic FLAT package

® Switched capacitor and advanced CMOS
analog technology

@ Data rate from-zero to 300 bps

e Full duplex (2-wire)

® Originate and Answer modes
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¢ MODEM-MSM6926/46 ¢

BLOCK DIAGRAM

sG1 O— QO sG2
VA —Tf
VA O— AG SG1 $G2 VReF (O CcDR2
vD O~ Jr ~—() CDR1
AG O— Carrier detect - co1
6 O—
AIN O——E— Eﬁ‘:i"e T Demodulator - (O RD1
' i
il S it
M O—L—— SwW — O RD2
—= ROM CONT. .
FT. O— — == ¢b2
L
- © S
' ; | DTE
A0 Q=  [ramsmit |, Modulator INTER- |-—(O) RD
-0 xo
X1 O i —O Rst
oscle] CLOCK
GEN
- LOOP =
X2 O Test [O RS2
LK O —O¢s
1 O -~ cc
DELAY
S22 O <O LT
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¢ MODEM-MSM6926/46 ¢

PIN CONFIGURATION (TOP VIEW)

28 LEAD PLASTIC DIP PACKAGE (RS)

X1
X2
CLK
LT
cc
cs
RS1
RS2
XD
RD
CD1
CD2
RD1

RD2

MSM6926RS

MSM6946RS

44 LEAD PLASTIC FLAT PACKAGE (GS-K)

<CF-_0OOO00Z0@p0
Siszzz2z22284<
AFFARRFRRER

A0 34
vD [35]
TS1 [36]
NC [37]
TS2 [38]
VA* [39]
NC 0]
X1 [ZT]
X2 7]
CLK [Z3]
LT [z

[22]5G2
[27] CDR2
[ 20] CDR1
[19]DG
18] NC
[17]VA*
16 RD2
5] NC
14 RD1
[13]CD2
[12]CD1

* Both No. 17 pin and No. 39 pin are

HHEH

2818z 2

NCII
ne 7
Rs? 8]
xp 9]
rD [10]
Nc (1]

set to be at VA level by setting
No. 33 pin at VA level.
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¢ MODEM-MSM6926/46 ¢

ABSOLUTE MAXIMUM RATINGS

Parameter Symbol Condition Ratings Unit
Power supply VA -0.3~ 15
voltage VD 03~ 7
Anal " « Ta=25°C
Analog 4 VIA With respect -03~VA+0.3 v
input voltage to AG or DG
Digital ~ »2 VID -0.3~VD+03
input voltage
Operating _ ~
temperature Top 0 70 °
Storage ~
temperature TsTG - 55~ 150
*1 CDR2, AN

*2 X1, LT, CC, RS1, RS2, XD,

*3. CD2is I/O terminal.

M-A-8
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RECOMMENDED OPERATING CONDITIONS

¢ MODEM- MSM6926/46 ¢

Parameter Symbol Condition Min Typ Max Unit
VA With respect to AG 108 12.0 13.2
sg;’t":; supply VD With respect to DG 475 5.00 5.25 v
AG, DG 0
oparatire Top 0 70 °c
CRYSTAL 3.579545 MHz
R, -il;:\;r;g:r:(r::e; 60082 600 Q
R, 51
R, 51
R, 51
R, 51
kQ
R, 51
R, 51
R, 33
R, 51
c,.C, 0.047
c, 22
c, 1.0
uF
c, 0.01
c, 10
c, 10

Application circuits using above conditions are proviced in Figure 8.
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¢ MODEM- MSM6926/46 ¢

DC AND DIGITAL INTERFACE CHARACTERISTICS
(VA=12V £10%,VD =5V 5%, T, =0 ~ 70°C)

Parameter Symbol Condition Min Typ Max Unit
Power supply 1A Ordinqry 75 15.0 mA
current D operation 1.0 20
Input hL V| =0y -10 10 A

*1 M.
leakage current N V| =Vp -10 10
ViL 0 08
Input voltage *?
VIH 2.2 vD
\
VoL loL=1.6mA 0 0.4
Output voltage *?
VOH loH = 400 uA 0.8 - VD vD

*3
*! LT,CC,RS1,RSZ XD, CDZ, RD2, M, FT, Tgq, Tg2
*3

*2  CLK,CS, RD, CD1, CD2, RD1

*3  'CD2is I/O terminal.
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ANALOG INTERFACE CHARACTERISTICS

¢ MODEM-MSM6926/46 ¢

*2 The resistor values are typical.

1. MSM6926
(VA=12V +10%,VD =5V 5%, T4 =0 ~ 70°C)
Parameter Symbol Condition Min Typ Max Unit
Transmit Carrier Out (Ag)
ORIGINATE | Mark | ¢y, 974 | 980 | 986
MODE-
Carrier Space
frequency " fos 1174 | 1180 | 1186
fcRYSTAL = 3.579545 MHz Hz
ANSWER Mark | tam k 1644 | 1650 | 1656
MODE \
Carrier
frequency Spgce fas 1844 | 1850 | 1856
Output resistance RoxaA 200 Q
Load resistance RLxA 50 kQ
Load capacitance CLXA 100 PF
Transmit level VOXA 4 6 8 *1dBm
Output offset VA VA |VA
voltage Vosx 7 2 2 1 v
Out-of-band energy
(referred to carrier Eox , =0.047 uF Refer to Figure 1 dB
level)
Receive Carrier Input (Ap)
Input resistance RiRA 100 kQ
Receive signal
level range VIRA -48 -6
= 2 _ 1
Carrier ON | Vcp ON 23 - g? l‘:g* 43 | *'dBm
detect level 9
OFF | Vcp OFF -48
Carrier detect
hysteresis Hys Vcp ON — Vep OFF 2 dB
" Receive Filter
ORIS: | 1600 ~1900 Hz 800
Group delay D S
distortion DL ANS s
MODE 930 ~ 1230 Hz 850
Adjacent channel _
rejection LAC VAIN = —6 dBm 50 dB
Note: *! 0 dBm =0.775 Vrms
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¢ MODEM-MSM6926/46 ¢

0 2 4 6 8 10 12 14 16 ,
- 'F r T r i - —
' ] ]
|
! : |
0 1 [
: |
| 1
] 1
| !
| |
20— —-——- |
1
|
)
|
s ) !
- (c
Y ) . f
dB

Figure 1 MSM6926 Out-of-Band Energy referred to Carrier Level
(C, =0.047 uF)

kHz
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¢ MODEM-MSM6926/46 ¢

Gain (dB)

Gain (dB)

4 500

1000

FREQ. (Hz)

A~

1500

T

— 1500

Figure 2
MSM6926
Low Band Filter

FREQ. (Hz)

2000

-80 1

Figure 3
MSM6926
High Band Filter
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¢ MODEM- MSM6926/46 ¢

rejection

2. MSM6946
(VA=12V £10%, VD =5V 5%, T, =0 ~ 70°C)
Parameter Symbol Condition Min Typ Max Unit
Transmit Carrier Out (Ag)
ORIGINATE | Mark | 40, 1264 | 1270 | 1276
MODE .
Carrier
frequency S”(‘;‘Ce fos 1064 | 1070 | 1076
fCRYSTAL = 3.579545 MHz Hz
ANSWER Mark | fam 2219 | 2225 | 2231
MODE
Carrier
frequency | SPECE | g 2019 | 2025 | 2031
Output resistance Roxa 200 Q
Load resistance RLxa 50 kQ
Load capacitance CLxA 100 PF
Transmit level Voxa 8 *1dBm
Output offset VA VA |VA
voltage Vosx il B R b B B
Out-of-band energy
(referred to carrier Eox C, =0.047 uF Refer to Figure 4 dB
level)
Receive Carrier Input (A)y)
Input resistance RIRA 100 k&
Receive signal v _48 -6
level range IRA
= 2 _ 1
Carrier ON Vcp ON R, = 33 ka* 43 *1dBm
detect level Ry =51 ka R
OFF | Vcp OFF -48
Carrier detect
hysteresis Hys Vcp ON — Vep OFF 2 dB
Receive Filter
ORI | 1975 ~ 2275 Hz 650
MODE
Group delay s
distortion DpL K
ANS. 1020 ~ 1320 Hz 750
MODE
Adjacent channel Lac VAN = —6 dBm 50 dB

Note: *! 0dBm =0.775 Vrms
*2 The resistor values are typical.
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¢ MODEM-MSM6926/46 ¢

kHz

Figure 4 MSM6946 Out-of-Band Energy referred to Carrier Level
(C, =0.047 uF)
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¢ MODEM-MSM6926/46 ¢

1500

1000

1500

2000

-10

-20+

-301

-40 1

-501

Gain (dB)

-60 1

-70+

-801

1000

11500

2000

12500

Figure 5
MSM6946
Low Band Filter

3000

-30 1

-40

-50

Gain (dB)

-801

FREQ.
(Hz)

Figure 6
MSM6946
High Band Filter
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¢ MODEM-MSM6926/46 ¢

DEMODULATED BIT CHARACTERISTICS
(VA=12V £10%, VD =5V 5%, T4 =0 ~ 70°C)

Parameter Symbol Condition Min Typ Max Unit

Peak Back-to-back
intersymbol ID over input signal 6 %
distortion range -6 to -40 )
dBm.

511-bit test
pattern.

Bit error Back-to-back

rate BER with 0.3 ~ 3.4 kHz
flat noise.

Receive signal

level -25 dBm.

511-bit "g)N s 10

test
pattern (dB)

TIMING CHARACTERISTICS

1. MSM6926 o
(VA=12V£10%,VD =5V 5%, Ty =0~ 70°C)
Parameter Symbol Condition TS2 TS1 Min Typ Max Unit
0 0 395 400 405
RS/CS. Trc ON RS1 = 0" 0 ! % | 0]
B delay time - C5="0 1 0 | 345 | 350 | 355
1 1 External delay
timer
Tre OFF | RSI=TL * * 0 0.5
0 0 300 320
0 1 5 20
CD/ON
! Tcp ON ms
delay time 1 0 150 170
1 1 External delay
timer
0 0 20 70
o | 1 20 70
CD/OFF
k Tcp OFF
delay time 1 0 10. 40
1 1 External delay
timer
Soft Turn-OFF .
time TsT T 10
Refer to Figure 7.
Note: * ... Irrespective of 1/0 condition,
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¢ MODEM-MSM6926/46 ¢

2. MSM6946
(VA=12V £10%,VD =5V 5%, Ty =0 ~ 70°C)
Parameter Symbol Condition TS2 TS1 Min Typ Max Unit
0 0 195 200 205
0 1 +
RS/CS RS1="0"
. Trc ON =
delay time - CS="0 1 0 +
1 1 External delay
timer
RS1="1"
TRs OFF S =" * * 0 0.5
0 0 100 120
ms
0 1 +
CD/ON
! Tcp ON
delay time 1 0 +
1 1 External delay
timer
0 0 10 50
0 1 +
CD/OFF
. Tcp OFF
delay time 1 0 ¥
1 1 External delay
timer
Soft Turn-OFF
time TsT * * 10
Refer to Figure 8.
Note: * ... Irrespective of 1/0 condition,
+ ... Reserved
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¢ MODEM-MSM6926/46 ¢
TIMING DIAGRAM

® onC - E TRC OFF
Wl NADNA AN e
V\/MA/V\[V\‘

" (NIINIVI
| }UUMUMMMJ

Tep Tcp

‘ ON OFF

CD2

Figure 7 MSM6926/6946 Timing Diagram
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4 MODEM-MSM6926/46 ¢

PIN DESCRIPTIONS

Name RI;IT(;\IS‘?K 1/0 Function
POWER
DG 15| 19 Ground reference of Vp (digital ground)
AG 19| 23 Ground reference of V p (analog ground)
Va 24| 33 Supply voltage (+12 V nominal)
\%») 26| 35 Supply voitage {(+5 V nominai)
CLOCKS
X1 11 a1 Master clock timing is provided by either a series resonant
crystal (3.579545 MHz +0.01%) connected across X1 and
X2 2! 42 X2, or by an external TTL/CMOS clock driving X2 with AC

coupling where X1 is left unconnected. See Figure 10.

873.9 Hz clock output. This clock is used to implement

CLK 3| 43 0 external delay circuits etc.

CONTROL

Digital loop back. During digital “High"’, any data sent on
the Xp pin will appear on the RD pin, and any data sent on
the RS1 pin will immediately appear on the CS pin. Any
LT 4| 44 1 data demodulated from the received carrier on the Ay pin
will be the modulated data to implement the transmitted
carrier. In this case, sending the transmitted carrier to the
phone line depends on the CC, but never on RS1.

During digital loopback, the data on this pin becomes a
cc 5 2 I control signal for sending the transmitted carrier to the
phone line in place of RS1.

When an external circuit gives the RS/CS delay time which
RS2 8 8 I is not within the device as required, this pin should be
connected to the external circuit output. See Figure 11.

The fast carrier detection output. This pin is internally
connected to the input of the built-in carrier detect delay
1 12 0 circuit. When an external delay circuit provides the dfla_y
time which is not within the device as required, the CD1
should be connected to the external circuit input. See
Figure 11.

o
g
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¢ MODEM-MSM6926/46 ¢

Name

Pin No.

RS

GS-K

1/0

Function

CD2

12

13

1/0

When an external circuit gives the carrier detect delay time
which is not within the device as required, this pin becomes
the input pin for the external circuit output signal. in other
cases (when using the delay time within the device, the data
on the TS1 or TS2 is not digital “’High’’), this pin becomes
the Carrier-Detect signal output.

RD1

13

14

RD2

14

16

The RD1 data is demodulated data from the received
carrier and the RD2 is the input of the following logic
circuits referred to in Figure 12. Usually, the RD1 data is
input directly to RD2. In some cases, as input data to RD2,
the data that is controlled by NCU (Network-Control-Unit)
etc. may be required in stead of the RD 1 data.

CDR1

16

20

CDR2

17

21

These two pins are the output (CRD1) and inverting input
(CDR2) of the buffer operational amplifier of which
noninverting input is connected to the built-in voltage
reference, stabilized to variations in the supply voltage and
temperature. See Figure 13. An adequate carrier-detect
level can be set by selecting the ratio of Rg and Rg. There-
fore, the loss in the received carrier level by phone-line
transformer can be compensated by adjusting the ratio of
Rg and Ry. Rg+ Rg should be greater than 50 kS2.

22

31

Answer/Originate mode select. During digital “High", the
originate mode is selected. A low input selects the answer
mode.

FT

23

32

This pin may be used for device tests only. During digital
“High”, the AQ pin will be connected to receiving filter
output instead of transmitting filter output.

TS1

27

36

TS2

28

38

RS/CS delay and carrier detect delay options referred to
chapter about timing characteristics are selected by TS1
and TS2 inputs. Be careful that each delay can not be
individually selected. If the other delay time unprovided
within the device as option is required, input digital “High"”
to the TS1 and TS2 pin and implement the external delay
circuits to obtain the desired delay characteristics. In this
case, the CD2 pin becomes not only the input for the
external circuit output signal, but also the Carrier Detect
output. See Figure 11.
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¢ MODEM-MSM6926/46 ¢

Pin No. ‘ .
Name RSInG;K I/0 Function
INPUT/OUTPUT
Clear-to-Send signal output. The digital “High’ level
indicates the “OFF’’ state and digital ""Low’’ indicates the
CcS 6 3 o] ““ON"’ state. This output goes ‘“Low’’ at the end of a delay
(RS/CS delay) initiated when RS1 (Request-to-Send) goes
IILOW",
Request-to-Send signal input. The digital ““High” level
indicates the ‘“OFF’ state. The digital “’Low’’ level indi-
RSi 7 4 I cates the “ON’’ state and instructs the modem to enter the

transmit mode. This input must remain ““Low’ for the
duration of data transmission. ‘“High’’ turns the transmitter
off.

This is digital data to be modulated and transmitted via AQ.
Digital “High’ will be transmitted as ‘“‘Mark”. Digital

XD 9 9 I , . . B .

“Low’ Wl||__9§ transmitted as ‘“Space’’. No signal sppears at

AQ unless RS1is “"Low".

Digital data demodulated from A| is serially available at
this output. Digital ““High’’ indicates ““Mark’’ and digital
“Low’" indicates ‘‘Space’’. For example, under the follow-
ing condition, this output is forced to be ‘“Mark’’ state
because the data may be invalid.

- When CD2 (Carrier-detect) is in the “OFF" state.

RD 10| 10 0]

The SG1 and SG2 are built-in analog signal grounds. SG2 is
SG?2 181 22 0 used only for Carrier-Detect function. The DC voltage of
SG1 is approximately 6 V, so the analog line interface must
be implemented by AC coupling. See Figure 9. To make
impedance lower and ensure the device performance, it is
SG1 20| 24 0 necessary to put bypass capacitors on SG1 and SG2 in close
) physical proximity to the device.

This is the input for the analog signal from the phone line.
AIN 211 26 I The modem extracts the information in this modulated

carrier and converts it into a serial data stream for presenta-
tion at RD output.

0 This analog output is the modulated carrier to be condi-

Ao 25| 34 tioned and sent over the phone line.
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¢ MODEM-MSM6926/46 ¢

APPLICATION CIRCUIT
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¢ MODEM- MSM6926/46 ¢

+6 dBm

tn,

0dBm

60082: 60082

Vi

—4 q

C1

PHONE
LINE

L
=

—

0dBm -6 dBm
Figure 9-2 MSM6926RS/MSM6946RS Application
Co. | 0.047uF | R 51 kQ R (51kg) Receive
(o) : 2 6 signal level
C, 2.2 uF Rj 51 k& R, 51kQ
C, | 1uF Ry | 51kQ Re | (33k@) Camer
Transmit
R; 600 2 Rs (51 k) signal level Ro 51k
Note: The signal level on the Ay pin should not exceed -6 dBm.
3.58 MHz 3
Crystal Oscillator Connection
E | *1 200PF
xterna 5
oscillator D: I e
*2
1 @ *1  TTL or Hi-Speed CMOS GATE
*2 Left unconnected

External Oscillator Connection

Figure 10
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¢ MODEM- MSM6926/46 ¢

[ . |

|
|
|
|
|
]
|
|
i
|
|
|
|
|
[
|
|
1

873.9 Hz

—_—— 7

(A) RS/CS delay, (B) CD/ON delay, (C) CD/OFF delay
Note: Supply voltage equals Vp for all gates.
*: The desired delay can be realized by selecting the appronriate bits from 4020's outputs.

The number of the bits is not always 3. Each delay can be set differently from built-in delays.

Figure 11 External Delays Connection
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¢ MODEM- MSM6926/46 ¢

RD

O
Nl

(@]
O

e e
|
[}
|
i
¢ Do—f—r{>or
&
]
: ]DM
0—4—I 0O
- O
| L
I
|
| CS delay ——-I
|
I
|
ot
I
!
I
|
[
|
Transmit
: Modulator filter —AQ
|
1
|
r
1
|
|
|
1
|
|
|
)
1
|
|
1
1
t

del i De- . Receive | _
CD delay modulator filter AIN
Carrier
detect
b o L S oo

Figure 12 Equivalent Logic Interface of the Integrated Modem
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Carrier. Carrier
— detect
AC/DC converter

G2

VREF

Figure 13 External Resistor Connection for the Setting of Carrier Detect Level
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OKI semiconductor

MSM6927 CCITT V.23/
MSM6947 BELL 202

1200 BPS SINGLE CHIP MODEM

GENERAL DESCRIPTION

The MSM6927 and the MSM6947 are OKl's 1200 bps single chip modem series that
trasmit and receive serial, binary data over a telephone network using frequency shift keyed
{FSK) modulation.

The MSM6927 is compatible with CCITT V.23 series data sets, while the MSM&947
is compatible with BELL 202 series data sets.

These devices provide all the necessary modulation, demodulation, and filtering required
to implement a serial, asynchronous communication link.

OKl's single chip modem series are designed for users who are not telecommunication
experts and are easy to use cost effective alternative to standard discrete modem design.

CMOS LSI technology provides the advantages of small size, low power, and increased
reliability.

The design of the integrated circuit assures compatibility with a broad base of installed
low speed modems and acoustic coupiers. Applications include interactive terminals, desk
top computers, pcint of sale equipment, and credi verification systems.

FEATURES

® Compatible with CCITT V.23 (MSM- @ Selectable built-in timers and external
6927) delay timers possible

® Compatible with BELL 202 (MSM6947) ® All filtering, modulation, demodulation,

® CMOS silicon gate process and DTE interface on chip

® Switched capacitor and advanced CMOS ® (Crystal controlled oscillator on chip
analog technology ® TTL compatible digital interface

® Data rate from zero to 1200 b/s ® | ow power dissipation 90 mW

@ Half duplex (2-wire) ® 28 pin plastic DIP package

@ Receive Squelch delay and Soft-Turn @ 44 pin plastic FLAT package

OFF
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BLOCK DIAGRAM

¢ MODEM-MSM6927/47 ¢

sG1 O —( sG2
v vVa SG1 G2
A O~ AG s VREF -O CDR2
vD O—=— 77 (O CDR1
AG O— Carrier detect -O cb1
DG O~
AIN O=— Eﬁzer've T Demodulator O RD1
e e — =]
S L =) RD2
FT O———i—"~ ROM CONT. .
— =) CD2
T
: Transmit DTE
A0 O—=—  iler Modulator ::l\/l\‘I;:EER-——-—O RD
—4—0 XD
X1 O Q O &s1
osc -] crock RST
GEN. LOOP R
x2 O—= Test [ O
cLk O— ~—Q Cs
TS1 (MSMB927RS)/ =
TS (MSM6947Rs) O —-O cc
TS2 (MSM6927RS)/ DELAY
ATE (MSM6947RS) O~ —~OLT
sa O—
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PIN CONFIGURATION (TOP VIEW)
28 LEAD PLASTIC DIP PACKAGE (RS)

X1 TS2 (MSM6927RS)
ATE (MSMG6947RS)
X2 TS1 (MSMG927RS)
TS (MSMG6947RS)
CLK VD
LT A0
cc VA
cs MSM6927RS FT
RS1 or sa
i MSMBS47RS
XD SG1
RD AG
cD1 sG2
cD2 CDR2
RD1 CDR1
RD2 DG
All pin descriptions except No. 27 and No. 28 pins are same for both MSM6927RS and
MSM6947RS.

44 LEAD PLASTIC FLAY PACKAGE (GS-K)

< VCOOO0ZEUpO
SER2222329 %
FHRRRERRERE
A0 [34] [22] sG2
¢t V6927VD) [27] CDR2
SM GS~-K
1 (MSM69A7(;\S|—(§) I% %l ggFﬂ
5 M . [19]
Tt iamos rasr) (3B SM6927GS-K 18] NC
VA* [39 or (T7] VA*
NC [40] MSM6947GS-K 761 RD2
X1 (@1 [15] NC
X2 [42] 4] RD1
CLK [43] O [13] CD2
LT [34] 17 CD1
e e
QRO O O [N (]
s '0’8|§‘£2 zz |‘£Q eg

All pin descriptions except No. 36 and No. 28 pins are same for both MSM6927GS-K and
MSM6947GS-K.
* Both No. 17 pin and No. 39 pin are set to be at VA level by setting No. 33 pin at VA level.
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ABSOLUTE MAXIMUM RATINGS

Parameter Symbol Condition Ratings Unit
Power supply VA -0.3~15
voltage VD 03~ 7
Analog Ta=25°C
*1 )
input voltage VIA Xg'g‘Gre;feDCé -0.3~VA+0.3 Y,
Digital *2 N
input voltage VID -0.3~VD+0.3
Operating N
temperature Top - 0~70 e
Storage _
temperature TsTG - -55 ~ 150
*1 CDR2, AN

*

S — 3 S —
*2 X1, LT,CC, RS1, RS2, XD, CD2, RD2, SQ, TS1 (TS), TS2(ATE)

*3 CD2is I/0 terminal.
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RECOMMENDED OPERATING CONDITIONS

Parameter Symbol Condition Min Typ Max Unit
VA With respect to AG 10.8 12.0 13.2
oo SuPPIY VD With respect to DG 475 500 | 525 | V
AG, DG 0
temparature Top 0 70 | °c
CRYSTAL | 3.5679545 MHz
R, imoedancs - 60052 600 «
R, 51
R, 51
R, 51
R, 51
k2
R 51
R, 51
R, 33
R, 51
C,.C, 0.047
C, 2.2
C, 1.0
uF
c, 0.01
C; 10
C, 10

Application circuits using above conditions are proviced in Figure 8.
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DC AND DIGITAL INTERFACE CHARACTERISTICS
(VA =12V £10%, VD =5 V 5%, T, = 0 ~ 70°C)

Parameter Symbol Condition - Min Typ Max Unit
Power supply 1A Ordinary 9.0 18.0 mA
current D operation 1.0 20
Input I V)| =0y -10 10 A

1 M
leakage current * M V|=Vp _10 10
ViL 0 0.8
Input voltage *!
VIH 22 VD
\
VoL loL=16mA 0 0.4
Output voltage *?
VOH loH = 400 uA 08 -VD VD

* —_—
*1 LT, CC,RS1,RS2, XD, CD2, RD2, SQ, TS1(TS), TS2(ATE)
*3

*z  CLK,CS, RD,CD1,CD2, RD1

*3  CD2is I/O terminal.

m-A-33



4 MODEM- MSM6927/47 ¢
ANALOG INTERFACE CHARACTERISTICS

1. MSM6927
(VA=12V £10%, VD =5V 5%, T, =0 ~ 70°C)
Parameter Symbol Condition Min Typ Max Unit
Transmit Carrier Out (AQ)
Mark m 1290 | 1300 | 1310
Carrier 1 f = 3.579545 MHz Hz
frequency Space CRYSTAL .
po Fs 2090 | 2100 | 2100
Cutput resistance RoxA 200 Y/
Load resistance RLxA 50 kQ
Load capacitance CLXA 100 PF
Transmit level VoxA 4 8 *1dBm
Output offset VA VA |VA
voltage Vosx 2 1 2 2 1 v
Out-of-band energy
(referred to carrier Eox C, =0.047 uF Refer to Figure 1 dB
level)

Receive Carrier Input (Ajy)

Input resistance RIRA 100 k&
Receive signal
level range VIRA -48 -6

- 2 _ 1
Carrier ON , Vep ON I; N 2113 I':g* 43 | *'dBm
detect level OFF |Vgp OFF _48
Carrier detect H Vep ON — Ve OFF 2 dB
hysteresis YS CD CD

Receive Filter

Group delay .
distortion DpL 1100 ~ 2300 Hz 210 uS

Note: *! 0dBm =0.775 Vrms
*2 The resistor values are typical.
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2. MSM6947
(VA=12V £10%, VD =5V 5%, T, =0 ~ 70°C)
Parameter Symbol Condition Min Typ Max Unit
. Transmit Carrier Out (AO)
Mark M 1190 | 1200 | 1210
Carrier _
frequency Somc fCRYSTAL = 3.579545 MHz
o Fs 2190 | 2200 | 2200 Hz
Answer tone ATE = 1y
frequency fa ATE="0 2019 | 2025 | 2031
Output resistance Roxa 200 Q
Load resistance RiLxaA 50 k2
Load capacitance CLxAa 100 PF
Transmit level VOXA 4 6 8 *1dBm
Output offset VA VA |VA
voltage Vosx 2 ! 2 2 1 v
Out-of-band energy
(referred to carrier Eox C, =0.047 uF Refer to Figure 4 dB
level)
Receive Carrier Input (A))
Input resistance RIRA 100 kQ
Receive signal
level range ViRA -48 -6
— 2 1
Carrier ON Vep ON 23 - g? tg* -43 | *'dBm
detect level OFF |Vgp OFF 9 _48
Carrier detect
hysteresis Hys Vcp ON — Vep OFF 0.5 dB
Receive Filter
Group delay ~
distortion DpL 1100 ~ 2300 Hz 210 uS

Note: *! 0dBm = 0.775 Vrms
*2 The resistor values are typical.
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6 8 10 12 14 16 200
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Figure 4 MSM6947 Out-of-Band Energy referred to Carrier Level
(C, = 0.047 uF)

KHz
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Figure 6
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Receive Filter
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DEMODULATED BIT CHARACTERISTICS
(VA=12V £10%, VD =5V £5%, T, = 0 ~ 70°C)

Parameter Symbol Condition Min Typ Max Unit

Peak Back-to-back
intersymbol 1D over input signal 9 %
distortion range -6 to -40
dBm.

511-bit test
pattern.

Bit error Back-to-back

rate BER with 0.3 ~ 3.4 kHz
flat noise.

Receive signal

level -25 dBm.

S11-bit Mo\ T8 10

test
pattern (dB) 11 10°%
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TIMING CHARACTERISTICS

¢ MODEM-MSM6927/47 ¢

1. MSM6927
(VA=12V £10%, VD =5V 5%, T4 =0 ~ 70°C)
Parameter Symbol Condition TS2 TS1 Min Typ Max Unit
0 0 195 200 205
‘&1 = 1O 0 1 25 30 35
RS/CS TRGON i :
delay time 1 0 65 70 75
1 1 External delay
timer
RST="1"
Trc OFF SCS="" * * 0 05
0 0 10 25
0 1 10 25
Gelay time | TCDON
1 0 10 25
1 1 External delay
timer
ms
0 0 5 15
0 1 5 15
CD/OFF
. Tcp OFF
delay time 1 0 5 15
1 1 External delay
timer
Soft Turn-OFF
time TsT * * 10
sQ="0" 0 0 145 150 155
Receive Data 0 1 145 150 155
Squeich TSQ RS1="1"
Delay Time - RD="1" 1 0 35 40 45
Hold
1 1 External delay
timer
Refer to Figure 7.
Note: * ... Irrespective of 1/0 condition
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2. MSM6947
(VA=12V £10%,VD =5V 5%, T, =0 ~ 70°C)
Parameter - Symbol Condition TS Min Typ Max Unit
» TRCON ﬁ?_'l.f g 0 175 180 185
geSI/aCySTime ~C5="0 1 External Delay Timer
RST="1"
TRCOFF 5CS="1" * 0 05
CD/ON 0 15 35
Delay Time TcooN
1 External Delay Timer
CD/OFF TepoFF 0 10 { ‘ 20 ms
Delay Time 1 External Delay Timer
Soft Turn-
OFF Time TsT ) 10
Receive sQ="0" Y 156
Data BET 1117
Squelch Tsa RS : External Delay Ti
Delay Time D xternal Delay Timer
Refer to Figure 7.
Note: * ... lrrespective of 1/0 condition
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TIMING DIAGRAM
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3 onC = LTRCOFF ,
ol N ANNAN e
VATRVAVATATRTEZ
RD /] “MARK" HOLD |///
e
WAANAANN
AR

Figure 7 MSM6927/MSM6947 Timing Diagram
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4 MODEM- MSM6927/47 ¢

PIN DESCRIPTIONS

Pin No. .
Funct
Name RS, GSK 1/0 un.c ion
POWER
DG 15| 19 Ground reference of Vp (digital ground)
AG 19| 23 Ground reference of V a (analog ground)
VA 24| 33 Supply voltage (+12 V nominal)
Vb |26| 35 Supply voltage (+5 V nominal)
CLOCKS
X1 11 a1 Master clock timing is provided by either a series resonant
crystal (3.579545 MHz +0.01%) connected across X1 and
X2 2| a2 X2, or by an external TTL/CMOS clock driving X2 with AC
coupling where X1 is left unconnected. See Figure 10.
873.9 Hz clock output. This clock is used to implement
CLK 3| 43 | O external delay circuits etc.
CONTROL
Digital loop back. During digital “High"’, any data sent on
the Xp pin will appear on the RD pin, and any data sent on
the RST pin will immediately appear on the CS pin. Any
LT 4| 44 I data demodulated from the received carrier on the AjN pin
will be the modulated data to implement the transmitted
carrier. In this case, sending the transmitted carrier to the
phone line depends on the CC, but never on RS1.
_ During digital loopback, the data on this pin becomes a
CcC 5 2 I control signal for sending the transmitted carrier to the
phone line in place of RS1.
When an external circuit gives the RS/CS delay time which
RS2 8 8 I is not within the device as required, this pin should be
connected to the external circuit output. See Figure 11-1
or Figure 11-2 for MSM6927, MSM6947 respectively.
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Pin No
— 1/0 F i
Name RS| GS-K / unction

The fast carrier detection output. This pin is internally
connected to the input of the built-in carrier detect delay
circuit. When an external delay circuit provides the delay
CcD1 1 12 (0] time which is not within the device as required, the CD1
should be connected to the external circuit input. See
Figure 11-1 or Figure 11-2 for MSM6927, MSM6947
respectively.

When an external circuit gives the carrier detect delay time
which is not within the device as required, this pin becomes
the input pin for the external circuit output signal. In other
cases (when using the delay time within the device, the data
on the TS; (TS) or TS, is not digital “High’’), this pin
becomes the Carrier-Detect signal output.

cb2 |12| 13 |I/O

The RD1 data is demodulated data from the received
RD1 13 14 (o] carrier and the RD2 is the input of the following logic
circuits referred to in Figure 12 and Figure 14. Usually, the

RD1 data is input directly to RD2. In some cases, as input
data to RD2, the data that is controlled by NCU (Network-
RD2 14| 16 I Control-Unit) etc. may be required in stead of the RD1
data.

These two pins are the output (CRD1) and inverting input
(CDR2) of the buffer operationai ampliifier of which
CDR1|16| 20 (0] noninverting input is connected to the built-in voltage
reference, stabilized to variations in the supply voltage and

temperature. See Figure 13. An adequate carrier-detect
level can be set by selecting the ratio of Rg and Ry. There-
CDR2 {17 | 21 1 fore, the loss in the received carrier level by phone-line
transformer can be compensated by adjusting the ratio of
Rg and Ry. Rg + Ry should be greater than 50 k2.

When data rate is 1200 BPS and at half duplex operation
on two-wire facilities, the delay function called as receiver-
squelch is required. In case of four wire facilities, this
function is not required usually.

When digital ““High” input to the SQ pin, this function
can be omitted.

This pin may be used for device tests only. During digital
FT 23| 32 I “High"’, the AQ pin will be connected to receiving filter
output instead of transmitting filter output.
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Both MSM6927RS (or GS-K) and MSM6947RS (or GS-K) have 28 (or 44) pins. The
pin descriptions for these 28 (or 44) pins are same except those for No. 27 (or No. 36)
pin and No. 28 (or No. 38). The pin descriptions for No. 27 (or No. 36) pin and No. 28
(or No. 38) pin are described as follows.

MSM6927

Pin No.
E .
Name RS GS-K 1/0 unction

RS/CS delay and carrier detect delay options referred
to in the chapter about timing characteristics are selected
TS1 27 | 36 I by TS1 and TS2 inputs. The receiver-squelch delay will
be set at the same time. Be careful that each delay can
not be individually selected. If the other delay time un-
provided within the device as option is required, input
digital ““High”” to the TS1 and TS2 pin and implement
TS2 28| 38 1 the external delay circuits to obtain the desired delay
characteristics. In this case, the CD2 pin becomes not only
the input for the external circuit output signal, but also
the Carrier Detect output. See Figure 11-1.

MSM6947

Pin No. .
Name RS GSK I/0 Function

When digital “Low” input to the TS pin, built-in RS/CS,
carrier detect and receiver-squelch delay are provided. If
the other delay time is required, by inputting digital “High”
TS 271 36 I to this pin and implementing the external delay circuits,
the desired delay can be realized. In this case, the CD2
pin becomes not only the input for the external circuit
output signal, but also the Carrier Detect output. See
Figure 11-2.

Answer Tone Enable input. When digital “Low’ input
= to this pin and the RS1 pin is in digital “‘Low” level,
ATE

28| 38 I Answer Tone (~ 2025 Hz) is sent over the phone line
via the AQ pin.
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INPUT/OUTPUT

Clear-to-Send signal output. The digital “High” level
indicates the ‘““OFF’ state and digital “‘Low’’ indicates
cS 6 3 (¢} the “ON”" state. This output goes ““Low’’ at the end of a
delay (RS/CS delay) initiated when RS1 (Request-to-Send)
goes ““Low"’.

Request-to-Send. signal input. The digital ““High’” level
indicates the ““OFF’ state. The digital “‘Low’’ level indi-
— cates the “ON’’ state and instructs the modem to enter
the transmit mode. This input must remain ‘‘Low’’ for
the duration of data transmission. ““High’’ turns the trans-
mitter off.

This is digital data to be modulated and transmitted via
AQ. Digital ““High"" will be transmitted as “Mark’’. Digital

XD 9 9 I , [ . .

“Low’ will be transmitted as ““Space’’. No signal appears

at AQ unless RS1 is “Low".

Digital data demodulated from AjN is serially available

at this output. Digital “High” indicates ‘“Mark’’ and digital

“Low’’ indicates ‘‘Space’. For example, under the follow-

ing conditions this output is forced to be ‘“Mark’’ state

because the data may be invalid.

* When CD2 (Carrier-detect) is in the “OF F"* state.

* When SO is in digital “"Low" (two-wire facilities) and
RS1 is in the “ON'’ state.

* During the receive. data squelch delay at half duplex
operation on two wire facilities.

RD 10| 10 0]

The SG1 and SG2 are built-in analog signal grounds. SG2
SG2 18 | 22 (0] is- used only for Carrier-Detect function. The DC voltage
of SG1 is approximately 6V, so the analog line interface
must be implemented by AC coupling. See Figure 9. To
make these impedance lower and ensure the device per-
SG1 20| 24 (0] formance, it is necessary to put bypass capacitors on SG1
and SG2 in close physical proximity to the device.

This is the input pin for the analog signal from the phone
line., The modem extracts the information in this modu-
AN | 21| 26 I lated carrier and converts it into a serial data stream for
presentation at RD output.

This analog output is the modulated carrier to be condi-

A0 | 25| 34 | O tioned and sent over the phone line.
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APPLICATION CIRCUIT

1. MSM6927RS
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2. MSM6947RS
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+6 dBm

0 dBm
R
'C2 6000: 6000
PHONE
C1 LINE
0 dBm -6 dBm
Figure 9 MSM6927RS/MSM6947RS Application
Co, Receive
e 0.047 uF | R, 51 k§2 Re (51 k) signal level
Carrier
C; 1uF R, 51 kQ Rg (33 k$2) detect level
Transmit
R, 600 Rs (51 k) signal level Ro 51k
Note: The signal level on the A pin should not exceed -6 dBm.
3.58 MHz
X,
Crystal Oscillator Connection
*1 200PF
External D o i
oscillator
l_’ ’_’ *2 *1 TTL or Hi-Speed CMOS GATE
D ° *2  Left unconnected

External Oscillator Connection

Figure 10
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|

)
7]
-
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lw)
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I

D
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8d

(@]

A

g

oL/

@

873.9 Hz
LR
U -

(A) RS/CS delay, (B) Receiver-squelch delay, (C) CD/ON delay, (D) CD/OFF delay
Note: Supply voltage equals Vp for all gates.

*1: The desired delay can be realized by selecting the appropriate bits from 4020's out-
puts. The number of the bits is not always 3. Each delay can be set differently from
built-in delays.

*2: In the case that the Receiver-dquelch delay is unnecessary, circuit (B) and this OR gate
should be omitted and the output of the NOR gate should be connected to DC2
directly.

Figure 11-1 MSM6927 External Delays Connection
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&
(72}

| |

e |

(A) RS/CS delay, (B) Receiver-squelch delay, (C) CD/ON delay, (D) CD/OFF delay
Note: Supply voltage equals Vp for all gates.

*1: The desired delay can be realized by selecting the appropriate bits from 4020’s out-
puts. The number of the bits is not always 3. Each delay can be set differently from
built-in delays.

*2: |In the case that the Receiver-dquelch delay is unnecessary, circuit (B) and this OR gate
should be omitted and the output of the NOR gate should be connected to DC2
directly.

Figure 11-2 MSM6947 External Delays Connection
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Figure 12-1 MSM6927 Equivalent Logic Interface of the Integrated Modem

m-A-53




¢ MODEM- MSM6927/47 ¢

|

o s ] >
9 8 5 & 3

)
[}
N

8l
O

X
e}

b
]

O
O
N

(@)
g

wn
al

{_ ——— e
| l’:
|
X
¢ Do——>o
b
[}
i
1
<:3+
. L
|
|
| CS delay ——j
I
I
|
ot
I
!
?A
i
|
| .
o—— = Modulator Transmit | Aq
| filter
I
|
I
|
‘:L’
. S
I
|
CD delay De- ) Receive L A
é‘“’°<‘ i‘ modulator filter IN
I
|
| RCV.sQ
| Delay
: Carrier
) detect
e e e e e . i) RN Y U

Figure 12-2 MSM6947 Equivalent Logic Interface of the Integrated Modem
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|
i
. COMP 1
Carrier Carrier :
———] detect
AC/DC converter T co1
|
CDR1
A
hd
1
b ) 1 R9
"
SG2 ACDR2
VREF ~
|
I Ry
i
SG2
i
b
————————————————————————————— -

(R +Ry) 250 KQ

Figure 13 External Resistor Connection for the Setting of Carrier Detect Level
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OXK I semiconductor

MSM6948

SINGLE CHIP MSK MODEM

GENERAL DESCRIPTION

The MSM6948 is a single chip MSK (Minimum Shift Keying) modem which is fabricated
by OKI's low power consumption CMOS silicon gate technology.

The modulator. receives the data to be transmitted (SD) synchronized with the transmit
timing clock (ST) generated by the on-chip clock generator. The signal, which is modulated

by MSK method, is output.

The demodulator converts the received MSK signal to the received data (RD) by means
of delay detection technique after limiting the band of the received MSK signal. This signal
is input to the digital PLL and re-generated timing clock is output from the demodulator,

synchronized with the RD.

FEATURES

® On-chip SCF (Switched Capacitor Filter)
® The transmit filter can be used as
voice splutter filter.
® The receive timing re-generator has two
i different lock-in time performance
options to be chosen from.
®

On-chip oscillation circuit.

M-A-56

Small numbers of external components
for easy application.

Wide application-wireless data equip-
ment, MCA system.

+5 V signal power supply.

Low power consumption CMOS.

18 pin plastic DIP package.



4 MODEM-MSM6948 ¢

BLOCK DIAGRAM
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T i

—@n
o

ﬁ

(19 ,%,
- RC RECEIVE RC
M LPF 7| BPF [ | LPF Al
CF@__.___
RT.—L‘_
(9 TIMING .| ppF L DELAY | |
RE-GENERATOR . [ IpETECTOR
@ :
POWER ‘_T—. VDD
CT ON
RESET SIGNAL
GROUND

mck (3 g A | Ny

{>° GEISIES(%OR
@ SG

x2(2 Vs
Q‘———@ DG

*Post Detection Filter
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¢ MODEM-MSM6948 ¢

PIN CONFIGURATION

(Top View)

18 Lead Plastic Package

X2 | 2 17|FT
MCK | 3 16| CT
ME| 4 15| CF
SD| 5 14| RT
ST| 6 13|RD
SG| 7 12| Al
AG| 8 11| AO
DG| 9 10| Tl
ELECTRICAL CHARACTERISTICS
Absolute Maximum Ratings
Parameter Symbol Condition Rating Unit
Power Supply Voltage VpD -03~7
Ta=25°C
Analog Input Voltage *! Via Referred to -03~Vpp +3 \
AG or DG
Digital Input Voltage *? Vip -0.3~Vpp +03
Operating Temperature Top - -256 ~ 70
o
C
Storage Temperature Tstg - -65 ~ 150

*1 T Al
*2  ME, SD, CF,CT,FT
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4 MODEM-MSM6948 ¢

Recommended Operating Conditions

vParameter Symbol Condition Min Typ Max Unit
Vpp |Referred to AG or DG | 4.75 5 5.25
Power Supply Voltage \Y
‘ AG, DG - - 0 -
Operating Temperature Top - -25 25 70 °c
Crystal Resonant fX'TAL - 3.6860 3.6864 | 3.6868 | MHz
Data rate Ts - — 1200 - bit/s
c, ,, - - - 2.2 -
C, - - - 0.1 -
C, - - | - |oo04a7| - uF
C, - Depend on Load Impedance for Ao Output
C, - - ’ - | 0047 | —

DC and Digital Interface Characteristics
Vpp =5V 6%, Ta = -25 ~ 70°C

Parameter Symbol Condition Min Typ Max Unit
Normal Operating
Power Supply Current Ipp Condition — 3 6 mA
. fX'TAL =
Oscilating Frequenc f 3.6857 |3.6864|3.6871| MHz
9 Frequency MCK | 36864 MHz +0.01%
L VIN = Oy -10 - 10
Input Leakage Current *?! uA
lH VIN = VDD -10 — 10
ViL — 0 - 0.8
Input Voltage *!
VIH - 2.2 - Vpp
VoL1 loL=1.6mA 0 - 0.4
Output Voltage *2
VOoH1 loy = 400 uA 0.8 Vpp — VDD
\"
VoL2 R >50kQ 0 - 0.4
Output Voltage *2
VOH2 CL <20pF 06Vpp| - Vbp

*!  ME, 8D, CF,CT,FT
*2  8T,RD,RT
* MCK
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¢ MODEM-MSM6948 ¢

Analog Interface Characteristics (VDD = bV #56%, Ta = —25 ~ 70°C)

Transmit signal output (Ag)

Parameter Symbol Condition Min Typ Max Unit
fm SD="1" | — _,,.,, 1199 1200 1201
, FT="1
Carrier frequency ME = 17" Hz
fs sD ="0" 1799 1800 1801
) RL> FT="1"| -2 0 +2 dBm
Carrier level Vox 100k | ME="1" 174 19 276 |/ Vpp
Output voltage cL< FT="1"

. \% . — .
swing OpP 40PF ME= “Q" 2.2 3 Vp-p
Output resistance Rox fao <4 kHz — - 1

kQ
Load resistance RLx 100 - -
Load capacitance CLx - — 40 PF
Output 1 1 1
= — = - +
DC voltage Vosx 5 Vpp —0.1 > VDD D) Vpp+0.1 \
Note: 0 dBm =0.775 Vrms
Voice signal input (TI)
T Voltage gain GT | Va0O/VTI -2 0 +2 dB
- » =

Input signal level V1| — ME= “0" — — (0] dBm
Input resistance RT} fr1<4kHz 50 — — kQ

-A-60



¢ MODEM-MSM6948 ¢

Built-in Signal Ground (SG)

Vpp _ VbD Vbb

DC Voltage VsG Without DC Load —2‘ 0.1 T "—‘2— +0.1 \%
Receive Signal Input (Al) and Demodulator

Input <

Resistance RIR fal =4 kHz 50 - - ka2

Receive v _ _30 _ 0 dBm

Signal Leve! IR

-3
Bit Error S/N 8dB - 4x10 -
Rate BER (at Al) N/N
12dB — 3x 107 —

Re-generated Receive Data Timing Clock Output (RT)

Data Bit NPLL1 Cor - . 31

Number CF = |21 Bit

For PLL's " op o | <5 '

Lock-in Npp L2 e - — 65
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BUILT-IN FILTER FREQUENCY CHARACTERISTICS

GAIN (dB)

9

0

-10+-

GAIN (dB)

Transmit Low-pass Filter

1.5 2 25

3.5

10 FREQ. (kHz)
T

4

FREQ. (kHz) |-

0

-10|

Receive Band-pass Filter
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¢ MODEM-MSM6948 ¢

PIN DESCRIPTION

Pin Name

Pin No.

Function

X1

X2

Crystal connection pins. A 3.6864 MHz crystal shall be connected.

When an external clock is applied for MSM6948's oscillation source, it has to
be input to X2. In this case, X2 has to be AC-compled by the capacitor

of 200 pF. X1 shall be left open.

MCK

3.6864 MHz +0.02% clock output. This can be used for other devices under
limited load conditions.

ME

When digital 1" is put on this pin, MSK modulator output is connected to
the input of transmit LPF. When digital ““0” is put on, the input of transmit
LPF is connected to T that is voice signal input. The data put on ME
terminal is synchronized with the negative edge of ST and input to internal
logic as a control data. The positive edge of this synchronized data resets
MSK modulator.

SD

ST

Transmit data input terminal. The data on this pin is synchronized with the
negative edge of ST and input to MSK modulator as a actual transmit data.
ST is synchronizing signal used for ME and SD.

This is made from master clock and is usually 1200 Hz.

s [ LU U
i !
|
sb I i | | I I
T
MSK Modulating l |
data

SG

Built-in analog signal ground. The DC voltage is approximately half of VDD,
so the analog signal interfaces of Al, AO and Tl with peripheral circuits
must be implemented by AC-coupling. To make this voltage source
impedance lower and ensure the device performance, it is necessary to put a
bypass capacitor on SG in close physical proximity to the device.

AG

Analog ground. This pin should be common with' DG at the system ground
point as close as possible.

DG

Digital ground. This pin should be common with AG at the system ground
point as close as possible.

TI

10

Voice signal input terminal. The signal input to this pin can be sent out to
AO through the transmit LPF, the characteristics of which, gives the splutter
filter for voice band signal.

When this function is used, digital ‘0’ must be input to ME,

T1 is biased internally to SG with about 100 k2.
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¢ MODEM-MSM6948 ¢

Pin Name

Pin No.

Function

AO

11

Transmit analog signal output terminal. According to the control data on ME
and FT, AO is set to various state as an output terminal as follows.

FT | ME Transmit LPF State of AO

qe qr MSK Signal

The output of

Power On R
e " Transmit LPF Voice Signal

The Output of Receive BPF

0 “ Power Down (Used for Device Test Only)

nger | ugn No-signal Output
(DC-biased to SG)

Power down

Transmit | 3

LPF
SG A@—»

Receive /Al
BPF \)

The state when FT and ME = 0" is shown above. When the input digital
data on FT changes to '“1"" from 0", AO remains to be connected to SG
during about 12 ms and after that, and AO will be switched to transmit LPF.
This delay time prevents AO from outputting meaningless signal during
transient time from power down to on of LPF.

Al

12

Receive analog signal input terminal. Al is biased internally to SG with
about 100 k&2 same as T1. Receive BPF and demodulator extract the
information in this signal and convert it into a serial data stream at RD
output.

RD

13

Demodulated serial data output. This data is synchronized with the
re-generated timing clock RT.

RT

14

Receive data timing clock output. This signal is re-generated by internal
digital PLL. Synchronizing to negative edge of RT, RD is output.

AL I O

1
i 1
[} ]
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Pin Name

Pin No.

Function

CF

15

Receive data timing clock is re-generated by digital PLL of which phase
correcting speed can be selected with CF. When digital *1"" is put on CF and
phase difference between receive data timing and RT is more than 22.5
degree, phase correcting speed is high. In this case, as the phase difference
enters within 22.5 degree, that speed changes to low immediately.

When digital “*0" is input to CF, phase correcting speed of PLL remians to
be low regardless of the phase difference..

Usually, CF is connected to digital 1",

CT

16

PLL'’s lock-in characteristics can be selected with CT. When digital 1" is
put on CF, PLL requires max. 65 bit alternative data pattern. On the
other hand, when digital *0"" is input to CF, PLL can be locked in below
31 bit data.

Equipment CT

Personal/MCA wireless terminals “r

MCA wireless bases "o

17

Control signal for the internal connection of AO. Refer to column AO.
When digital “/0” is input to this pin, transmit LPF enters in power down
mode, but the output buffer operational amplifier remains to be active.

VDD

18

+5 V power supply input terminal. This device is sensitive to supply noises
as the switched capacitor techniques are utilized in plenty. By pass
capacitor is indispensable to ensure the performance.
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HINTS FOR APPLICATION

Crystal
3.6864 MHz
@
3.6864 MHz
Clock 3 ) MCK

Transmit Control
*“1'": Data Signal (SD)
“0’: Voice Signal (TI)

Transmit Data e SD
Transmit Data
Timing Clock (8)sT

VpD @ +5V
FT 0 Filter Test

PLL’s Lock-in Speed
CT(16 ““1" . Low Speed
““0"": High Speed

Phase Correcting Speed
CF <—“1": High-Speed Correction
"’0"’: Low-Speed Correction

RT @ Receive Data Timing Clock

RD @ Receive Data

C3
Al Q |—=— Receive Analog Signal

C4
AO m |—— Transmit Analog Signal

CS
TI @ }—=— Voice Signal
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OKI semiconductor
CHIP SET FORBELL 212A MODEM

(0 ~ 300 bps or 1200 bps IN FULL OR HALF-DUPLEX MODE)

GENERAL DESCRIPTION

This is the chip set to realize the data communication between computers or terminals
via telephone line in full or half-duplex mode at a rate of 0 ~ 300 bps or 1200 bps.

This chip set consists of 6 LSls. The MSM6950, MSM6928-06 and MSM61057 are OKI's
original LSls which are fabricated by OKl’s low power CMOS silicon gate technology. The
MSM80C31, MSM81C55 and MSM2764 are standard LSls which can be sourced besides OKI.

Since this chip set provides most of all necessary functions for Bell 212A standard, only
small number of MSIs, OP-amps and other components are required to make a complete
modem set. )

With this chip set, a modem which is compatible with the ‘“Smartmodem 1200™" can be
realized easily by programming MSM2764 accordingly by customer.

In the data sheets following herewith, OKI can provide application circuits of a modem
based on Bell 212A standard by using this chip set.

(This modem is hereafter called OKI PC MODEM 212A.)

FEATURES

e Applied Netowrk:

Network Interface:

DTE Interface:

Operating Mode:

Low Speed Data Format:
(0 ~ 300 bps)

High Speed Data Format:
(1200 bps)

Modem Compatibility:

Receive Sensitivity:
Transmit Level:
Dialing Capability:
Command Buffer:
Power Supply Voltage:

Public Switched 2-wire Line

600 ohm Balance

RS-232C (refer to 4-2.)

Full-duplex or Half-duplex

Serial/Binary/Asynchronous; 7 or 8 data bits; 1 or 2 stop bits; odd,
even, or no parity.

Serial/Binary/Asynchronous;

® 7 data bits; 1 or 2 stop bits; odd, even, or fixed parity.

o 8 data bits; 1 or 2 stop bits; no parity.

Compatible with Bell System 103 or 212A modems, for asynchronous
communication, in originate or answer mode.

—45 dBm typical

—10 dBm typical

Touch-Tone and Pulse (10 pps) Dialing

40 Characters

+5/-5 V, +12/—12 V (RS-232C)

< Additional High Speed Specifications >

e Input Data Rate:

® Line Data Rate:

® Modem to Terminal
Data Rate:

e Carrier Frequencies:

e Received Signal Frequency:
Tolerance:
o Data Modulation:

Encoding:

e Scrambler Polynominal:
e Line Equalization:

1182 ~ 1212 bps
1200 bps +0.01%

1219 bps
Originate Mode Answer Mode
Transmit: 1200 Hz +0.01% Transmit: 2400 Hz +0.01%
Receive: 2400 Hz +0.01% Receive: 1200 Hz +0.01%
+7 Hz
4-level Differential PSK at 600 baud +0.01%
Dibit | Phase Shift
00 +90
01 0
10 180
1 -90

X=1+X1+Xx17
Auto-equalizing function is provided in receiver

*Smartmodem 1200 is the registered trademark of Hayes Microcomputer

Products Inc.,
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¢ MODEM- 1200 bps CHIP SET ¢

LIST OF CHIP SET

Power Dissipation Unit: mA Package
Type No. Function
Min Typ Max [Conditon DIP FLAT
— 12 20 +5V
MSM6950 Analog Front-End 42 pin 56 pin
- 1 20 -5V
MSM6928-06 DSP for Demodulation — 35 40 42 pin | 60 pin
MSM61057 SYNC/ASYNC, Scramble/ | — | a0 40 pin | 60 pin
MSM80C31* ! g”gﬁﬂ”;ag?;"irga"d's"ake' 12 | 16 20 | +5V | 40pin | 44 pin
MSM81C55 "2 1/0O Port expander — - 5 40 pin 44 pin
MsM2764 "3 _ _ 100
or ROM for MSM80C31 _ 32 - 28 pin -
MSM27C64

*1 Refer to the MICROCONTROLLER DATABOOK.

*2 Refer to the MICROPROCESSOR DATABOOK.
*3 Refer to the MEMORY DATABOOK.
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4 MODEM- 1200 bps CHIP SET ¢

212A MODEM BLOCK DIAGRAM

Function Circuit Block Diagram
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¢ MODEM- 1200 bps CHIP SET ¢

APPLICATION CIRCUIT FOR BELL 212A MODEM
(OKI PC MODEM 212A)
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¢ MODEM- 1200 bps CHIP SET ¢

Interconnections
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4 MODEM- 1200 bps CHIP SET ¢

Descriptions of Signal Interface (BD-25 Connector}

Pin No. Circuit Description Direction
1 FG (AA) Protective Ground NA
2 TD (BA) Transmit Data To Modem
3 RD (BB) Receive Data From Modem
5 CS (CB) Clear to Send From Modem
6 DR (CC) Data Set Ready From Modem
7 SG (AB) Signal Ground NA
8 CD (CF) Carrier Detect From Modem
12 HS (Cl) High Speed Indicator From Modem
20 ER (CD) Data Terminal Ready To Modem
22 Rl (CE) Ring Indicator From Modem

Additional Interface

15 ST2 (DB) Transmit Data Element Timing From Modem
17 RT (DD) Receive Data Element Timing From Modem
24 ST1 (DA) Transmit Data Element Timing To Modem
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4 MODEM- 1200 bps CHIP SET ¢

Chip Set; 1C1, 1C2, IC3, I1C4, IC5, IC8

Name Part Number Note Name Part Number Note
1C1 MSM61057RS PC1 TLP521-1-A Toshiba
IC2 | MSM8OC31RS ABRT. ERz.Co7DK151 | Matsushita Denshi
uhin
DSP for .
I1C3 MSM6928-06RS | Demodulator RL1 NR-SD-12V Matsushlta Denko
IC4 MSM81C55RS RL2 SY-12 ‘ Takamizawa
1C5 MSM2764 212A5Z2 V1,2 | VR-61B-A Shin Den Gen
1C6 MSM74HC273 Q1,2 | 28C372
IC7 | MSM74HC244 X CX0-042B (11.0592 MHz)
Kinseki
1C8 MSM6950RS Analog Front-End D1,2 | VO6C
1C9 HA17458PS Hitachi D3 18953
D4~
1C10 MSM74HC74 1 SEL1110R-Z
IC11 HD74L.592 Hitachi
IC12 | MSM74HC74
8-contacts DIP
1IC13 | MSM74HC368 Swi1 DYsS-8 Switch
6-Position
IC14 MSM74HC32 J1 Modular Jack
IC15 | MSM74HC04 J2 DB-255A-J4 DB-25 Connector
IC16 - | MSM74HC02 T 312221 Daiwa Denki
IC17 | MSM74HC08
1C18 MSM4049
IC19 | HD75188P Hitachi
1C20 | HD75188P Hitachi
1C21 HD75189P Hitachi
1C22 | MSM4050
1C23 | TCM1520AP Texas Inst.
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4 MODEM- 1200 bps CHIP SET ¢

Components Table (2/3)

Name Value Tolerance Wattage Name Value Tolerance Wattage
R1 39 kQ 10% 1/4W R25 3.3kQ 10% 172w
R2 R26 300 © 1% 174 W
R3 39 kO 10% 14 W R27 10 kQ 10% 174w
R4 R28 2.4 kQ 10% 14 W
R5 R29 2.2kQ 10% 14 W
RE R30 10k 16% 14w
R7 R31 10 kQ2 10% 174 W
R8 R32 22kQ 10% 174 W
RO 1.2kQ 10% 174 W R33 150 © 10% 174w
R10 39 kQ 10% 174 W R34 10 k 10% 174w
R11

R12

R13 10 kQ 10% 174 W

R14 100 kQ2 10% 14 W

R15

R16 10 kQ 10% 174 W

R17 5.1 kQ 1% 174 W RG1 |10k x8 10% 174w
R18 100 kQ2 1% 174 W RG2 |10kQx8 10% 174 W
R19 620 © 1% 174 W RG3 |10kQx8 10% 14 W
R20 51 kQ 1% 14 W RG4 |3302x8 10% 14w
R21 620 1% 1/4 W VR1 srng | pariable

R22 100 kQ 1% 1/4 W VR2 R

R23 33 k0 1% 174W VR3 oone | pariable

R24 249 o 174w

li-A-76



4 MODEM- 1200 bps CHIP SET ¢

Components Table (3/3)

Name Value Tolerance E\)/%I';aagf Name Value Tolerance I?/(;rtzt::
c1 10 uF 50% >15V C25 0.1 uF 50% >15V
c2 10 uF 50% >15V C26 0.22 uF 50% >16V
c3 10 uF 50% >15V c27 0.22 uF 50% >15V
c4 10 uF 50% . >15V Cc28 0.1 uF 50% >15V
C5 10 uF 50% >15V C29 0.1 uF 50% >15V
Cc6 10 uF 50% >15V C30 0.1 uF 50% >16V
C7 10 uF 50% >15V c31 1000 pF 20% >16V
C8 10 uF 50% >15V C32 0.47 uF 20% >60 V
(&) 10 uF 50% >60 V C33
c10 C34
c11 1000 pF 20% >15V C35
c12 1000 pF 20% >15V C36
c13 1000 pF 20% >15V C37
ci4 1000 pF 20% >15V C38
Ci5 1000 pF 20% >15V C39
C16 1000 pF 20% >15V C40
C17 1000 pF 20% >15V ca
c18 1000 pF 20% >16V c42
c19 1000 pF 20% >15V c43
Cc20 0.47 uF 50% >15V Cc44
c21 0.1 uF 50% >16V C45 0.1 uF 50% >15V
Cc22 0.1 uF 50% >16V C46 0.1 uF 50% >15V
C23 0.022 uF 20% >15V
Cc24 1 uF 50% >15V
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Initial Adjustment

Trimming for Reference Voltage

Figure-1

VR2 should be trimmed so that the DC voltage on pin 26 becomes +2.50 V.

Adjustment for Transmit/Receive Signal Level

R17

@ VR1

TP1

R333 C30F jq
@ (? oo 4—
21
R18
%'ms 60092
MSM A
6950RS L—W—O- —=C31 .

Figure-2

First, connect a 600 {2 signal source to pin 3 and pin 4 of J1 (normally 1200 Hz).

Next, make the signal source level minimum and make the modem send the PSK transmit
signal to the phone line through the hybrid transformer using the “ATS10 = 255D"" com-
mand mentioned in section 6-5.

Then, tune VR3 so that the signal between pin 3 and pin 4 of J1 should become
—10 dBm.

Stop the modem to send the transmit signal using the *“ATC0S10 = 255D"" command and
set the signal level between pin 3 and pin 4 of J1 at —10 dBm by increasing the signal source
output level.

Then, tune VR1 so that the signal on AIN (pin 27) should be +4 dBm.

Note 1: 0dBm =0.775 Vrms
The input impedance of a level meter used for measurments must be ““High"’.

Note 2: The mode of the level meter should be ‘‘Balance’’ when measuring the signal level
between pin 3 and pin 4 of J1.
“Unbalance” mode should be used when measuring the signal level on AIN
(pin 27), AOUT (pin 30), TP1 and TP2.
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Decision Point of Monitoring .

Decision point monitoring is the practical evaluation method.
It can be easily performed by using XIC provided on the evaluation board and the
external monitoring circuit.

e N 1
MSM6950 Pin11 <—(f) 1 22 I ov
[ Pin2s —0 2 21
2% —0O 3 20 O——= +5V
27 ~—O 4 19 O— —12v
28 —O 5 18 O— +12v
y J 29 ~—C0 6 xic 17 O— Pindo
S\i6928 30 —O 7 16 O—— 39
3 0 s 18 O—— 38 MSM6928
32 +—0 9 11 O—— 37
33 —O10 130—— 36
N 34 ——O 12 0—— 35
1] I
G ]
OK1 PC MODEM 212A Figure-3

At first, it is required to put a 22 pin — IC socket into XIC's holes by soldering.
Figure-4 shows how to connect the external monitoring circuit (drawn in figure-b)
through the XIC’s socket. )

Monitoring
Circuit
(Figure-5)

L X Oscillo-

— Y Scope

OKI PC MODEM 212A Figure-4
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OKI semiconductor
CHIP SET FOR 2400 bps FULL DUPLEX MODEM

(0 ~ 300 bps, 1200 bps or 2400 bps IN FULL OR HALF DUPLEX MODE)

INTRODUCTION TO OKI PC MODEM 224

This chip set allows computers and terminals to communicate via telephone lines with
other computers and terminals by using the additional microprocessor as the controller
through an RS-232-C port. It operates on-line in full-duplex at a rate of 2400, 1200, 0 — 300
bps. It is compatible with CCITT V.22-bis, V.22, Bell 212A modem system,

This chip set consists of 5 LSIs. MSM80C51-98/99 (MICROCONTROLLER: MCU), MSM-
6928-07 (Digital Signal Processor: DSP), MSM6950 (Analog Front End: AFE) and MSM-
61077 (Gate Array: GA) and this chip set is hereafter called OK|I PC MODEM 224.

Figure 1 shows the typical configuration of the 2400 bps full-duplex intelligent modem
system. It consists of two blocks; One is the controller, and another is the original MODEM.
As an intelligent data communications system just like the Smartmodem 2400 (Hayes
Microcomputer Products, Inc.), the controller analyzes and executes commands and sends
results codes in optional English word or decimal digit form. Therefore, this controller
plays the role of the command interpreter, and ‘also sets up the status of the original
MODEM operation. -

The OKI PC MODEM 224 is the original MODEM designed to construct the intelligent
high-performance modem system, hence it needs the controller whose role is to set up
the status and to define the several kinds of modes of modem operation. The interface
between OK| PC MODEM 224 and the controller is designed to have flexibility and also
to be adjustable. Using this chip set and the controller, a low-cost and compact-size intelli-
gent modem system at 2400 bps in full-duplex can be realized easily.

Controller Original MODEM
' L \ ! )
Interface
y: Command N~ "/l synchronous Modem \
DTE < Interpreter ™ Phone
(RS-232-C) & — > Line

< ‘ . Protocol . "D Asynchronous Modem 7

1

2400 FDX MODEM SYSTEM

Figure 1 Typical configuration of 2400 FDX MODEM
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FUNCTIONAL BLOCK DIAGRAM

Figure 2 shows the functional block diagram of the OKI PC MODEM 224. It consists of
two parts; One is the speed conversion, another is synchronous modem, so that the com-
posite one operates as an asynchronous modem. OKI PC MODEM 224 consists of four
LSl-chips; MSM80C51-98/99 (MICROCONTROLLER: MCU) is functioning as synchronous
to synchronous conversion and modulation, MSM61077 is functioning as synchronous
to asynchronous conversion and transceiver PLL, MSM6928-07 and MSM6950 are function-

ing as demodulation and analog front and (AD, DA, Filters), respectively.

( MSM80C51-98/99 (MCU) MSM6950 (AFE)
. o ASYN
ragz‘:‘a"te } Modulation DA -+ Filter
k SYN
r
PLL
. SYN (
R%::;‘;ed - 4 Demodulation AD [e—  Filter
ASY
MSM61077 (GA) MSM6928-07 (DSP)

. _J

Speed Synchronous Modem

* Conversion

Asynchronous Modem

Figure 2 Functional block diagram of OKI PC MODEM 224

Analog out

Analog in
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GENERAL CONTROL DATA FLOW

Figure 3 shows the schematic diagram of the control data flow. The data stream is divided
into three groups; the first group is the parallel bit stream of approximate 3 bytes, that
mainly control the operation modes of MSM80C51-98/99 (MICROCONTROLLER: MC(VU)
and MSM6950, and that is the output port of MSM61077. The second one is the serial
bit stream of 2 bytes, that define the status of MSM61077. The last one is the serial bit
stream of 2 bytes, that are dealt as the input data of External Flags of DSP, and control
the demodulation programing environments of MSM6928-07 .

MCU. GA. AFE
Mode Definition
Parallel 3

bytes

MSM61077 MSM6950

Clock AFE
GEN.

CcD >

MSME928-07

DspP
DSP Control
Serial 2 bytes

Figure 3 General control data flow

Status Control
Serial 2 bytes
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CONTROL DATA MAP

Figure 4 shows the control data map. Each map is represented by the elliptic circle, and is
classified into the functional roles. The groups A-D correspond to each LSI chip.

8-l —l B-1l

Modulation ngg{ Speed Conversion|
Mode Definition 93/99' Mode Definition

B-1ll

B-IV
Signal Detector Descrambler
mev |nDUt/OUtDUt
U [ —

MSM61077 l

RESET —4

MSM6950

V.24
Interface

CLOCK

Carrier
- Detector
MSM6928-07
D-l

AFE
Status Control
C- C-1l
' DSP Control h SQD Output

Figure 4 Control data map

Internal RD
Output

')>')>

> DAA _/\/__
]

FCD Output

Gate Array
Status Control

DspP
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1) Group A (MSM61077)
A-l)

Group A-l are funda_mental CCITT V.24 interfaces, that are TD (Transmitted Data),
RD (Received Data), ST1 (transmitter timing from DTE), ST2 (transmitter timing from
DCE), and RT (Receiver timing).

A-ll)

Group A-ll are received data outputs directly given from the demodulator, that are D1
(Internal RD. . .PSK), DO (Internal RD. . .FSK). Those outputs are used when evaluating
the demodulator performance, or synchronous modem operation.

A-llN)
Group A-lll are the serial control data inputs, that are SDATA (control DATA), GSTB

(Strobe clock), SCLK (Shift clock). The input data of SDATA are 16 bits data stream,
whose assignments are described in the General Description.

Table 1 Control data of Group A (MSM61077)

Group A Name |[1/0 Function Note

TD | Transmitted Data
RD O | Received Data

V.24 ST1 I | Transmitter Timin From DTE to DCE

Interface (A-1) 9
ST2 O | Transmitter Timing From DCE to DTE
RT O | Receiver Timing

:nter)nal RD DO O | Internal RD (PSK)

A-ll
D1 O | Internal RD (FSK)
REQF O | Enable DO and D1 . Also enable RDIN (B-1V)
SDATA| 1| | Data

Gate Array GSTB | | Strobe Clock

Status Control (A-lll)
SCLK | Shift Clock Same as SCLK in C-I
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2) Group B (MSM80C51-98/99)

B-1)
Group B-l are the modulation mode definitions, that are described briefly in the item
of Control Data Table and also in details afterwards.

B-l)

Group B-1l are the mode definitions of Asynchronous to Synchronous Speed Conversion,
that are 1/2.3 (a rate of speed tolerance), SAS0-2 (character bit length selection). They
are described in details in the item of the General Description.

B-Hii)

Group B-ill are the special signal detector outputs, that are TRCD (S1 data detection
specified in CCITT V.22 bis, S1568 (TRCD timer selection), US1D {(Unscrambled Mark detec-
tion). The S1 data is detected by means of observing the threshold energy level at some
frequencies points, and detection periods are selected to 50 msec or 80 msec by S158 ac-
cording to the cases of handshake sequence and retrain sequence. The US1D is detected
through the descramble operation.

B-1V) ,

Group B-1V are the descrambler output port assignments, that are REQF (Enable RDIN,
D0-1), RDIN (descrambler output at DSPO=1, or descrambler input at DSP0=0), ACK
(Latch clock for RDIN, DO-1). Those are used when detecting unscrambled or scrambled
mark at the handshake sequence through the descrambler operation.
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Table 2 Control data of Group B (MSM80C51-98/99)

Group B Name |1/O Function Note
INRS I Enable Transmitter FSK, PSK, DTMF, etc.
FSPS I Tone Select
| DTA Y
DTB I
Modulation Mode mCP3 ! These pins define the several
Definition (B-1) DOP2 | | |kinds of modulation modes.
Please see the paper described
SCP1 | in detail.
DSPO |
DSS |
e
A/O | Answer/Originate
1/2.3 | | Speed tolerance +1.0%/-2.5% or +2.3%/-2.5%
Speed Conversion SAS2 1
Mode Definition
(B-II) SAS1 1 Character Bit Length
SASO |
TRCD O | S1 Data Detection Specified in CCITT V.22-bis
Signal Detector .
Output (B-ll) S158 | TRCD Timer Select 50 msec/80 msec
Us1D O | Unscrambled 1 Detection
Descrambler ) RDIN o Descrambler Qutput (DSPO=1)
Input/Output (B-1V) Descrambler Input (DSP0=0)
ACK Latch Clock for RDIN Latch Clock for DO, D1 (A-Il)
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3) Group C (MSM6928-07)

C-)

Group C-1 are the serial control data inputs, that are EXTFLG (control DATA), DSTB
(Strobe clock), SCLK (Shift clock). The input data of EXTFLG are 16 bits data stream,
whose assignments are described in details in the items of General Description and
Appendix B. i

C-)
Group C-ll are the data signal quality detector outputs, that are SODA (Demodulator
has no convergence), SQDB (threshold level detection of bit error rate).

Table 3 Control data of Group C (MSM6928-07)

Group C Name 1/0 Function Note
EXTFLG | Data
o Gontrol DSTB I | strobe clock
SCLK 1 Shift clock Same as SCLK in A-llI
sQD Output SQDA o Data signal quality No convergence
(c-n SQDB (0} Data signal quality Threshold level

4) Group D (MSM6950)

D-1)

Group D-l are the status control data, DT (formation of call progress tone loop), PT
(formation of DTMF tone loop), LT (formation of analog loop back), GT (guard tone
selection), A/O (Answer/originate). Those are described in details in the item of General
Description.

Table 4 Control data of Group D (MSM6950)

Group D Name 1/0 Function Note

DT | Calil progress tone loop
PT I DTMF tone loop

AFE

Status Control LT | Analog loop back

(D-1)
GT 1 Guard tone select
MODE | Answer/originate
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FEATURES OF OKI PC MODEM 224

¢ MODEM- 2400 bps CHIP SET ¢

® CCITT V.22-bis (2400, 1200). ® [ncluded powerful Adaptive Equalizer.
® CCITT V.22 (1200, 600) ® Tone transmitting capability;
e Bell 212A (1200, 300 bps). DTMF tone
® Synchronous Mode operations; 2400, Guard tone (550,1800 Hz)
1200, 600 bps +/- 0.01%. - Answer back tone (2100, 2225 Hz)
© Asynchronous mode operations; 2400, ® Test loop facility; Digital loop, Analog
1200, 600 bps +1%, -2.5% (+2.3%, loop, Remote Digital loop.
-2.5%) 0-300 bps (FSK). ® All CMOS chips.
® Character length: 8, 9, 10, 11 bits. ® Power Supplies; +5.0V, -5.0V.
® 2w-full duplex, and half-dupiex. ® Typical Power Dissipation; 500 mW.
® DTE interfaces of V.24 are TTL com-
patible.
LIST OF CHIP SET
Table 5
Power Dissipation, Unit: mA Package
Type No. Function
Condi-
Min Typ Max tion DIP |FLAT
— 12 20 +5V
MSM6950 Analog Front End 42 pin |56 pin
- 11 20 -5V
DSP for demodulation, Adaptive . .
MSM6928-07 equalizer and AGC control — 35 40 +5V | 42 pin |60 pin
MsMe1077 | {Iming PLL, Random logic, - | = | 4 [+vV | — |60pin
MSM80C51- Modulator, Scrambler/descrambler 40 pin | 44 pi
98/99 Speed conversion 12 16 20 BV (—98"; (—QFEBI;1
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OK!I PC MODEM 224 BLOCK DIAGRAM
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HCO4F

HCO4F

MODE O—
DT O—
PT O I MSM6950 (DIP)
LT O—>— ] r
GT O
INRS O—— MSM80C51-98/99 ey
32 '
FSPS O—— l— P0.7
i 33l 00 ot HC164F
gs Pos CLK B
DTB O— |—4|p 0.4 ,
36ip 03 p3.0 Q0 Ua  aa
MCP3 O— gp 0.2 QB
DOP2 O—»—J 38001 Qac
39 . Qb
P 0.0
SCP10—>—-—] ?,P1.7 8&:#
DSPO o—»—J P16
AJO o-———r - p1s paq 12 8l of 5 R0 BT 1 CARRIER
5158 413 ’ 381' DETECT
3 +5V AGCI
pss Q 2 EH veetdo. RD 7 100K ) CIRCUIT
SAS2 04— ——— e 10 £A 31 8 rRo6 vR2 |28 101 See Appendix E.
p3.4 0.1u RD 5 33K
SAS1 O———— 28| 20 6 25 A
—_'p 2.7 GND RD 4 VR1 v
sAs0 O—b—— 27lp 256 XTALTHS j RD 3 vDD2 2 4 77
250p 5 = RD 2 VDD1 5V
123 O>—————————— 25/0 22 = 3| ap 1 vss 41T I v
‘1 P 2:3 110 WRITE 23 0.22u
3p 22 1qsTART AGISS
us1p O 2p2 READ w281
TRCD O P 2.0 cK
SQDA O ’—12 RESET XTAL2 18 (11.0592 MHz)
P35
saps O= 8Py PagHS
RDIN O —{P 3.3 P 3.2/0" sV MSME928-07 (DIP)
O EHN 2015 15
D1 .
HC174F v 39B 1.4 v
Do A 38/5 13 (3.6864MHz)
N .
REQF O— v 306122 STEP |55
MSM61077 (FLT) -{B 1.1 TESTA +5V
ACK O - ( , 1cu< i]a 10 TESTC 122 L4 X1 cour
RESET O~ 390 ADS 08— 5 g %g 5 e 2 11.0592 >
Dspins READO2L— a o[fg 28 7 TESTB |55 S| e "2
a|hoTe HCO4F CLK o $ STey 15 L]
SIMsD smpf22 o )} 2908 4 sTr6 4 = |
D O— LI swiptg 13>~ 12 ! 285 3 sTF5 13 5V
RD O 31po FRDHZ s 2 STF4
53 0 2REQF PRDIE 2B 1 L +5V
B = . I o | L
) 9 10 1 1CR 2FR
57O G—IF{D STF2i3 o[STF2 TCE oCE 3!h
2qsT STF1i5 g|STF1 5 (55296MHz) 3| u 11 5
4dsT1 sTFOH? Z|STFO mMCK 101 1CK 2ok 10—
=== SRT B8SC BSC HCO!
Fco O B pRT DSTE[22 UpsTe Noar v 21D 4qn P&
28 22 17|07 +5Y 12|500 O|9 12]50 8 [1
BCK STRT START < 20N P~
2905w TCLK 2 : L3 ReseT 42 crocn] || ——— P70
38 < DD
STB MLK 51K SCK \2
37 23 3 p: 19 o1
LK vee [Bge 15V 3 1% EXTFLG 21 T Ok 7
csT8 O+ 36 I0ATA 53 15V b 1 18l svne GND-—:{ L 15
SCLK GND 0.1 HCoaF — =
SDATA L X
EXTFLG O-»—— 110
DSTB O (18432MHz)
(921.6 kHz)
+5V O———>
-5V O————»

Figure 6 OKI PC MODEM 224 Application Circuit
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Interface 1/0 Description
MSM6950 (AFE) mode definition.
DT [ Operation mode DT |PT | GT| LT |moDE
ORIGINATE (Transmit—Lowband) 1|1 |X]0]|o0
PT ! ANSWER (Transmit No guard tone 1 11| x]0]1
‘—Highband)
Note: Guard tones shall Guard tone; 550 Hz | O 0|0 0 1
be transmitted
LT | when DT=PT=0 only.| Guard tone; 1800Hz | 0 | O | 1 | 0 | 1
DTMF tone, Answer Tone 0 1 1 0| X
GT | Highband X 110
Analog loop back
MODE | Lowband X 1 1
Note 4
A/O | | Answer/originate selection
0; ORG (Transmit—Lowband)
1; ANS (Transmit—Highband)
INRS | | 0; Transmitter enable
1; Transmitter disable
FSPS | 0; FSK modulation, Answer tone, 1; PSK, QAM modulation
DTMF tone
DTA |
DTB/DTA 0 1 DTB/DTA 0 1
0 DTMF FSK 0 Reversals (Note 2) | Data
DTB 1
1 Answer | FSK (mark) 1 S1 data (Note 1) | Mark
MCP3 | Scrambler/descrambler instigation
Note 3)
0; OFF 1; ON
DOP2 ! | © DTMF tone (DTA =0, DTB = 0)
o See DSS column
Refer to Table 6
SCP1 | © Answer tone (DTA =0, DTB = 1) Scrambler control
0; Unscramble
Refer to Table 7 1+ Scramble
DSPO | Descrambler control

0; Undescramble
1; Descramble

Note 1) S1 data: Unscrambled repetitive double dibit pattern of 00 and 11

at 1200 bps.

Note 2) Reversals: Alternating binary ones and zeros.
Note 3) To detect a sequence of 64 consecutive ones and to invert the next
input. During Handshake and Remote DC Loop instigation, MCP3

must be Low.

.Note 4) When analog ioop back, MODE assignment is in reverse for A/O

assignment.
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Interface 1/0 Description
DSS | Data signalling rate selection
(Valid when PSK modulation)
Déta signalling rate DSS DOP2
QAM 0 0
2400 bps Special Signals
(invalid when DTA=1, 0 1
DTB=0)
1200 bps PSK (4 phases) 1 0
Refer to Table
600 bps PSK (2 phases) 1 1 10 for details,
1/2.3 | Speed conversion tolerance (Asynchronous mode)
0; +1.0% 1; +2.3%
-2.5% -2.5%
RESET | Reset
0; Normal operation
1; Reset
S158 1 Timer selection of S1 data detection
0; 50 msec (Handshake)
1; 80 msec (Retraining start signal detect)
SAS2 | Character bit Iength select
Operation mode SAS2 SAS1 SASO
0 0 0
Synchronous
SAS1 I o 0 !
9 bits "0 1 0
BELL
10 bits 0 1 1
8 bits 1 0 0
Asynchronous
SASO 1 9 bits 1 0 1
CCITT
10 bits 1 1 0
11 bits 1 1 1
FCD O | Fast carrier detection Note) Carrier detect circuit must be provided
0; CD —ON using the discrete components. Refer to
1; CD — OFF . Figure 6.
SQDA (¢]

Signal quality detector A (Optional function)
(Retrain request) :

0; Normal quality

1; Abnormal quality
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Interface 1/0 Description

sQDB O | Signal quality detector B (Optional function)
(Bit error rate)

0; BER (predictive) is under 1073/10~4

1; BER (predictive) is over 1073/107% -
See SQDC in Table 9.

TRCD O | S1 data detector output
0; Not detect t, : 50 or 80 ms (Selected by S158)
1; Detect t, <10 ms

Received signal -
eceilved signa >< S1 data I><
e
tl

TRCD 0 1 0

UsS1iD (0] Unscrambled mark detect output
To detect unscrambled mark (digital “*1’’) for 154 ms.

Do Xl Unscrambled 1" IX
|
Us1D e I

(Valid when FCD = “0"")

ACK (0] Latch clock for DO, D1, RDIN,
(Valid when REQF = 1)
‘4— Receiver signalling rate ——=|
ACK i { |
1 1] [} 1]
REQF ] i
___________________ J H
DO, D1,
RDIN l Data Data
I‘; T >> 20u sec
REQF O | Status indicator of DO, D1 and RDIN data
0; Invalid
1; Valid
DO O | Internal RD (PSK)
{Undescrambled RD)
0; Space
1; Mark
D1 O | Internal RD (FSK)
0; Space
1; Mark
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Interface

Description

RDIN

Descrambler input/output

DSPO = 0; RDIN is the undescrambled data.
DSPO = 1; RDIN is the descrambled data.

D
(V.24 interface)

Transmitted data

0; Space
1; Mark

sT1
(V.24 interface)

Transmitter signal element timing input (to MODEM)

sT2 O | Transmitter signal element timing cutput {from MODEM)
(V.24 interface)

RD O | Received data
(V.24 interface) 0:; Space

1; Mark

RT 0 Receiver signal element timing output (from MODEM)
(V.24 interface)

AOUT O | Transmit analog signal output (to phone line)

AIN | Receive analog signal input (from phone line)
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Interface 1/0 Description
SDATA | 1. Serial control data for MSM61077 (GA)
(First) . (Last)
spaTa D, [ D, |D,| [o..[o..[o.]
- 1
e i
)
SCLK I SCLK I { l } l } W
b7 {-T—{
GSTB . I {
o
T>1us
GSTB |
Note: As for the description of D, ~D,,, refer to the Table 8.
2. Serial control data for MSM6928-07 (DSP)
(First) . (Last)
DSTB ' | extrie |o,[o, ], [ ENEAEY
f 7o I'T’!
DSTB I I
EXTFLG 1
ool
7>1 us
Note: As for the description of D, ~D,,, refer to the Table 9.
Interface 1/0 Description
+5V Positive power supply
-5V Negative power supply
GND Ground, OV

Note) Higher dual power suppiies, for instance, £+12V may be necessary for the analog line interface
circuit when the transmit and receive analog signal level cannot be satisfied with +5V power
supplies.
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Table 6 DTMF Tone

MCP 3 DOP 2 SCP 1 DSP 0 | Symbol Lowband Frequency Highband Frequency
0 0 0 0 1 697 Hz 1209 Hz
0 0 0 1 2 697 1336
0 0 1 0 3 697 1477
0 0 1 1 4 770 1209
0 1 0 0 5 770 1336
0 1 0 1 6 770 1477
0 1 1 0 7 852 1209
0 1 1 1 8 852 1336
1 0 0 0 9 852 1477
1 0 0 1 0 941 1336
1 0 1 0 * 941 1209
1 0 1 1 # 941 1477
1 1 0 0 A 697 1633
1 1 0 1 B 770 1633
1 1 1 0 Cc 862 1633
1 1 1 1 D 941 1633

Table 7 Answer Tone

MCP 3 DOP 2 SCP 1 DSP 0 | Answer Tone Frequency

- — - 0 2100 Hz

- - - 1 2225 Hz
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Table 8 MSM61077 Serial Control Data Table

No.

Name

Descriptioh

DO

TESTA

0; Normally set at digital “’L"" level.

1; Test mode. In the testing mode of this I.C., digital **H”" have
to be applied

D1

DSS1

Data signalling rate select
0; 2400 bps
1; 1200/600 bps (refer to D7)

D2

SDCLP

Enable GASAS, SWLA, SWLB
0; Disable note 1)
1; Enable

D3

GA123

Speed conversion tolerance selection
0; +1%/-2.5%
1; +2,3%/-2.5%

D4

GAVB

Speed conversion method selection
0; CCITT
1; Bell

D5

CD1

Receive timing PLL control
0; Freerun
1; Normal operation

D6

CD2

Lock in time control of receive timing PLL
0; Slow
1; Fast

D7

DSSO

Data signalling rate select
0; 1200 bps
1; 600 bps

D8

GADC

Received Data (RD) select
0; Asynchronous (Receiver speed converter output)
1; Synchronous (Direct demodulator output) Note 2)

D9

GASAS

Speed conversion control
0; Asynchronous (Enable speed converters)
1; Synchronous (Disable speed converters) Note 3)

D10

GALSHS

Transmission mode control for AFE (6950)
0; 600/1200/2400 bps
1; 300 pbs, DTMF, Answer Tone Note 4)

D11

GASLSH

Originate or answer mode select
0; Answer (Transmit — Highband)
1; Originate (Transmit — Lowband)
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No. Name Description
D12 SWLA Character bit length (Asynchronous mode)
D13 SWLB SWLB SWLA Character Length
0 0 8 bits
0 1 9 bits
1 0 10 bits
1 1 i 11 bits
D14 STA Transmit element timing select
D15 STB STB STA Transmit timing
0 0 _
ST,
0 1
1 0 ST,
1 1 RT

Note 1) When SDCLP=0, don’t change GASAS, SWLA, and SWLB. Keep the previous status. If changing
GASAS, SWLA and SWLB when SDCLP=0, mis-operating may happen in the IC.
Note 2) In case of receiving FSK signal, GADC must be HIGH.
In case of synchronous operation (PSK, QAM), Both GADC and GASAS must be HIGH.
In case of asynchronous operation (PSK, QAM), Both GADC and GASAS must be LOW.
Note 3) Speed converters mean SYN/ASYN and ASYN/SYN converters.
Note 4) When GADC=1, if GALSHS=1, RD is demodulated FSK signal.
if GALSHS=0, RD is demodulated PSK or QAM signal.
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No. Name Description
DO XFCD FCD (carrier detect) signal for Demodulator
0; OFF (Set O when FCD = 1)
1; ON (Set 1 when FCD =0)
D1 TAPH AEQL operation control
0; Active
1; Hold
D2 DSS0 Demodulator data signalling rate select
D3 DSS1 DSS1 DSSO Mode
0 0 16 val
values
QAM 2400 bps
0 1
1 0 4 phase PSK 1200 bps
1 1 2 phase PSK 600 bps
Note) Not related to FSK mode.
D4 EGCO AEGL tap coefficient control
D5 EGC1 EGC1 EGCO o See Appendix B.
0 0 a,
0 1 [
1 0 Qg
1 1 o,
Note) a, =0 (Tap hold)
D6 AQID Adaptive equalizer (AEQL) reset
0; Reset (Set the center tape)
1, Normal operation
See Appendix B.
D7 PLCR Carrier PLL reset

0; Reset

1, Normal operation
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No. Name Description
D8 PLEN Carrier PLL enable
0; Disable
1; Enable
D9 SANSORG Originate/answer mode select for receiver
0; Answer (Receive — Lowband)

1; Originate (Receive — Highband)

D10 AGCTO AGC circuit control coefficients

D11 AGCT1 AGCT1 | AGCTO B See Appendix B.
0 0 8,
0 1 8,
1 0
B3
1 1
D12 sQaDC Threshold level selection for SQDB
0; High (~10-3) NOTE) Does not mean to measure
1; Low (~107%) the bit error rate itself.

See Appendix B.

D13 SQDEN LPF accumulate register clear for SQDA and SQDB
- ({signal quality detecter)
0; Normal operation
1; Reset
See Appensix B.

D14 TRCDC Threshold level for S1 data detection
0; Low (Handshake)
1; High (Retrain)

D15 XFCD1 DSP software reset except for AGC control
0; Normal operation
1; Reset
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Table 10 shows the summary of transmitter mode definition. Table 11 shows the
category of control data.

In table 11, Initial Installation means the initialization procedure at power ON, or at
make up call. Call Progress means dialing procedure concerning the transmitting DTMF
tone and detecting call progress tones. Handshake means Handshake sequence specified
in the CCITT recommendation or BELL 212A Critera. Test Loop means testing procedure
specified in the CCITT recommendation or BELL 212A Critera.

Monitor means the output signals which the controller should observe during handshake
sequence or data mode. Each control data is classified into these categories, and some of
control data belong to different categories in duplicate.

Please note that each control data will be mainly controlled in each procedure, but in
special case, may be controlled in other procedure.
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HANDSHAKE SEQUENCE

Figure 7 to Figure 14 show the timing charts of control data in the Handshake Sequences
as follows.

Figure 7 2400 bps Orig. Modem ccITT
Figure 8 2400 bps Ans. Modem CCITT
Figure 9 1200 bps Orig. Modem CCITT
Figure 10 1200 bps Ans. Modem CCITT
Figure 11 1200 bps Orig. Modem BELL
Figure 12 1200 bps Ans. Modem BELL
Figure 13 300 bps Orig. Modem BELL

~ Figure 14 300 bps Ans, Modem BELL

The timing charts of control data in CCITT 600 bps Orig./Ans. are same as those in
CCITT 1200 bps Orig./Ans. except for data signalling rate assignments. In CCITT 600 bps,
~data signalling rate assignments, (DSS1, DSS0) of GA, (DSS1, DSSO) of DSP, and
(DSS, DOP2) of MCU are logical high each other.

| Before studying Handshake, please read the CCITT |
| recommendations of V.22 and V.22-bis, also BELL |
|  212A Critera carefully 1 I ] |

Supplementary Comments about Handshake Sequence.

(Originate Modem)

1) Originate modem shall wait the answer tone transmitted from the answer modem after
dialing procedures. The answer tone detector of 2100 Hz is not incorporated in this
chip set, therefore, carrier detection circuit is functioning as the detector. But the
answer tone of 2225 Hz will be correctly detected by FSK demodulator in DSP through
D1 output pin installed at GA.

2) AGC control should start after XFCD turning OFF to ON. After 20 ms, AGC output
level deviation will be converged within a limited range.

3) In CCITT mode, Carrier PLL control of PLEN and PLCR should be controlled 20 ms
later at the head of unscramble-1 in order to detect unscramble-1 correctly.

4) There are two methods to recognize unscramble-1. One is to observe US1D output,
and the other is to observe DO output.

5) AEQL control should start 100 ms after the end of S1 data (2400) or the end of
unscramble-1 (1200). Because it takes 100 ms for timing PLL to be locked in a
tolerance range.
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6)

In 2400 bps establishment, after recognizing S1 data each other, Data Signalling Rate
for DTE shall be changed to 2400 bps. From this time, Data Signalling Rate of GA
will be changed to 2400 bps, and also Data Signalling Rate between GA
and MCU will be changed to 2400 bps. Transmitter should, however, transmit the signal
of S1 data or scramble-1 at 1200 bps. At this time, special signal transmitting mode is
prepared. When DOP2=1 and DSS=0, Data Signalling Rate is at 2400 bps, but modula-
tion is maintained on 4 phase at 1200 bps. In this case, transmitter decimates the
incoming signal at 2400 bps, and keeps modulation on 4 pahse PSK at 1200 bps.

(Answer Modem)

1)

2)

3)

4)

5)

Generally speaking, Answer modem should adopt own data signalling rate to the op-
posite modem (Originate modem). Therefore, Answer modem must observe the several
kinds of incoming signals at the same time because Answer modem can’t know whether
Originate modem is set on 300 bps, 1200 pbs, or 2400 pbs. In this case, the first judge-
ment will be decided when detecting the first incoming signal, that is S1 data, scramble-
1, or FSK mark (1270 Hz).

In this situation, when DSPO is set on High, S1 data, scramble-1, and FSK mark can
be detected at the same time through TRCD, RDIN, D1 outputs, respectively.

In Answer modem, AGC control, carrier PLL control, and AEQL control are almost
same as those of Originate modem, but those control sequences are not separated unlike
the Originate modem. As shown in the timing charts, each sequence should be control-
led orderly (control after control).

In 1200 bps/BELL establishment, scramble-1 signal should be detected while transmit-
ting Answer tone. In this case, the state of DSPO concerning to descrambler control
will be neglected because of Low state of FSPS. Hence, descrambler is uncontrollable
externally at this time. But, if DSPO is set on High before FSPS turning to OFF, the
previous state (that is logical High) of DSPO will be memorized in MCU, and as the
result, descrambled output data will appear at RDIN.

In FSK receiving, the control sequence concerning about carrier PLL, timing PLL and
AEQL of demodulator will not be cared.

In Data mode, US1D output shall be used as interrupt signal for controller to reply
remote DC loop test requirement of the opposite modem.
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Figure 10 CCITT 1200 bps (Answer)
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Figure 11 BELL 1200 pbs (Originate)
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* Gince descrambler control of DSPO will be disabled while transmitting Answer Tone (FSPS=0), DSPO
should be set on High before FSPS goes Low.

Figure 12 BELL 1200 bps (Answer)

be enabled {descrambler ON).

This pre-control of DSPO allows descrambler to
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Figure 13 BELL 300 bps (Originate)
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* Pre-control of DSPO for descrambler (When orig. modem declares 300 bps, this pre-control shall be
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CONTROLLER FOR COMMAND INTERPRETTING AND
HANDSHAKE SEQUENCING, PHONE LINE INTERFACE

The chip set provides only the original MODEM functions as described, therefore, it is
necessary to implement the controller with software, some network control circuit and
phone line interface.

Figure 6 (Application circuit) includes only the original MODEM functions, and does
not show the additional functions which are required to realize the stand-alone MODEM.

Figure 15 shows one example of the block diagram for it.

OKI1 wishes to support customers for the design of the whole modem, and intends to
provide an example of the controller and command interpretter with software.

O —
TELEPHONE
——o0
LINE
OS::?SEII\A/.L INTER- PHONE
(Figure 6) ’;-7- EﬁRCgUIT LINE
———o0

@ VAN

RINGING SIGNAL DETECT

1/0 (Figure A-1) OFF-HOOK DETECT
PULSE DIALING
DC LOOP CONTROL
AUDIO MONITORING
CALL PROGRESS TONE
DTE INTF,
(RS-232C) <::> : : : DETECT
CONTROLLER 1/0

MODEM MODE
CONTROL = <

Figure 15 Intelligent MODEM block diagram
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APPENDIX A

Figure A-1shows the example of the interface circuit between the controller and the
OKI1 PC MODEM 224. The main function of this circuit is to convert the serial bits stream
into the parallel bits stream. MSM82C55 acts as to expand the output port of the controller,
that is 1 byte to 3 bytes. And some gates, latch (HC574F) are auxilialy prepared to supply
the diagnostic signals (TRCD, US1D, ... etc) to the controller.

-A-126



+5V
10K MSM82C55 (DIP) -0 MODE
27 07 PA7 37 —QO DT
D7 O— 28106 PAG{S LOPT
D6 55128 PASIS L—oLt
ps O——! 31|04 A Lo
51D3 PA3[3 GT
D4 O——— 4|p2 Eﬁ% K —__OINRS
o— D1
D3 3450 paoH ——OFsPs
o————
D2 pg7 |28 —O DTA
o PB6 53 rj —ODTB
po O——m— PB5 5
8 pBa |22 -O MCP3
Al 5 [
ATO 21A0 P83 121 — —ODOP2
0 PB2
A O— . = 113 —— O scP1
S4dcs PBO L_O DsPO
PPI2O —29RD 10 O A0
iorRDO— _ —SgwR PC7 17
IOWR 267] PC6[5 10O 5158
+5V vece PC5 15 DSS
| PC4 15 L—O
0.1n 5 PC3 75 SAS2
GND PC2 I o
HCO4F =5 PC1 (15 SAS1
RESET O— I RESET PCO SASO
‘——-—o 12.3
HC32F
™
ts 0— T/ 1] Hes74F O TRCD
oF —O Us1D
2 g ' ——O SQDA
HC32F E 1 ( g 0 saps
5 6 —O RDIN
6l D |5
7 4 l ——OD1
18 3 JI —O DO
19 2 O REQF
HCO4F CLK HCO8F O ACK
11] ( —
PT1 O— o] N—
O RESET
—O TD
TD O— —_ORD
RD O— —Q §T2
§T20— —O 5T
ST1 O— — ORT
RT O-
N ——O FCD
FCD O—
O GSTB
— O SCLK
O SDATA
O EXTFLG
— O DSTB
—O +5V
+5V O— —Q -5V
-5V O— ——O GND
GND O——

Figure A-1 An example of the interface circuit between OKI PC MODEM 224 and controller
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APPENDIX B
Figure B-1shows the functional block diagram of the demodulator (MSM6928-07).

In many cases, the demodulator functions are masked and uncontrollable, therefore,
their performance largely depends on the chip itself. In case of the OK| PC MODEM 224,
however, some blocks in the Fig. B-1 are controllable and adjustable to adapt the demodulat-
ing environment with flexibility, so that the demodulation performance, that is the con-
vergence ability of the adaptive equalizer, or bit error rate, could be improved.

The OKI PC MODEM 224 allows the following functions to be controllable and
adjustable.

1) AGC Control

2) Signal Quality Detector
3) Carrier PLL

4) Adaptive Equalizer

Items of 1), 2), 4) are described in details as follows.

1 AGC control »to AFE
(MSM6950)
LPF > X ,
— RD (PSK)
COSWT
P/S
A/D out—p—¢ g?_rli'er < Adaptive EQL &
(MSM6950) SQD
SINWT — SQDA/B
< LPF > Y >
A
| FSK >
-7 | Demodulation > RD (FSK)
Timing o _
T Extraction o R-PLL »>RT
Figure B-1 Functional block diagram of demodulator
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(i) AGC Control

Figure B-2 shows the schematic explanation of the AGC control given to the AFE through

DSP output port. These control are done by the following processes.

1) Calculating the carrier power of the present input signal.
2) Comparing the power value with the predetermined reference value (Vref).
3) Feeding the subtracted value back to the AFE.

When the FCD (carrier detection) turn OFF to ON, the error value is immediately fed
back to the AFE to chase the input signal. But, when the input carrier level become
into the steady, we had not better control the error value frequently because DSP could
follow the carrier deviation sensitively even though it might be the instant carrier loss
or its ripple. Therefore, the feed back quantity should be decreased at that time. Beta
1-3 are supplementary coefficient multiplied by the error value, and selected by AGCTO-1

listed in the table.

MSM6950 MSM6928-07/AGC control
Carrier
— AGC [—] A/D > Power
Calculation
Vref
A
ALY
AGCT1 AGCTO B
Supplementary
coefficient 0 0 8,
0 1 B8,
1 0
B
1 1

Note: 0 <, <8, <B, <1

Figure B-2 AGC control
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(It) Signal Quality Detector Output

DSP includes the self-diagnosis function for the demodulated signal quality as shown in
the Fig. B-3. Both SQDA and SQDB are output results of its function. The error value of
the area decision is passed through the digital lowpass filter with a large time constant as a
integlator, the output of which is compared with the predetermined threshold level by the
digital comparator.

The comparator-A compares the LPF output with Vr1, and outputs the result of SQDA,
which means that the status of demodulator is no convergence when it turns to the logical
High level. This information shall be used for the retrain requirement to the opposite
modem. ‘

The comparator-B compares the LPF output with Vr2 or Vr3, and outputs the result of
SQDB. Either Vr2 or Vr3 is selected as the threshold level for comparator-B by the control
signal of SODC. The SQDB means that the bit error rate of the demodulator section might
be seemed to overreach the rate of 1072 or 10~ when it turns to the logical High level.

Please note that the Vr2 and Vr3 which correspond to the preset rate of 1073 and
1074 respectively are experimental values so that there are some difference between a
measurement value and a predictive value.

As mentioned before, the LPF has a large time constant, therefore, the internal accumu-
lated register of LPF can be cleared by the SODEM to avoid the large transient time
responses.

(Appendix B)
X ——] — RD (PSK)
from AEQL P/S & SQD
Y, — — SQDA/B
P/S —— RD SQDEN
t 1 B
X "1 Area Error Vr,—— SabA
Decision LPF '
Y ——s \/W Comparators
+
Vr,—0 B SabDB
Vr, ——O/{T\.
Figure B-3 Signal quality detector sapc
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{IM) Adaptive Equalizer

In the demodulator, the adaptive equalizer takes an important charge of it on to deter-
mine its performance, and also has sophisticated functions. The OKI PC MODEM 224
adopts the MSE (Mean Square Error) method as the algorism of Adaptive Equalizer. Figure
B-4 shows the schematic diagram of adaptive equalizer. When the FCD (carrier detection)
turns OFF to ON, the adaptive equalizer begins to study the actual line condition in the
training sequence, and determines the adaptive tap coefficients of the equalizer. At that
time, to set the center value to tap coefficients of the equalizer (AQID = 0) would not
only provide good convergence for demodulator speedy, but facilitate the following
processes of equalizer algorism. And then, we should immediately renew the tap coefficients
by adding or subtracting the error value. However, after the training sequence, we had
not better change the tap coefficients frequently because Equalizer could follow the line
environment changes sensitivity ever though it might be a little bit change caused by the
frequency hit, jitter, or some other factors. Alpha 1~4 are supplementary coefficient multi-
plied by the error value, and selected by EGCO-1 listed in the table.

H (t)
X (t) —» Tap Delay.Line

\AA

) Decision
> Control > Y (1)

Prediction Control

Cili=1~4) «<— Cj+a-2C; EGC1 EGCO o
0 0 a,
Error value
\ Error value 0 1 a,
Supplementary 1 0 a,
coefficient

1 1 a,

Setting up center value
(AQID =0)

Note: 0 =a, <o, <a, <a, <1

Figure B-4 Adaptive equalizer
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APPENDIX C-
Initial Adjustment

Trimming for Reference Voltage

VR2 (26 ©
MSM . v AF
6950 RS 100K - ]+2.5ov
VR1(25 AN
33K
Figure C-1

VR2 should be trimmed so that the DC voltage on pin 26 becomes +2.50 V.

Adjustment for Transmit/Receive Signal Level

) >

60002

6950RS : ==1000pF

@ ¢

Figure C-2

First, connect a 600 2 signal source to the transformer (normally 1200 Hz). -

Next, make the signal source level minimum and make the modem send the single tone
signal to the phone line through the hybrid transformer..

Then, tune VRT so that the signal between point A and B should become —10 dBm.

M-A-133
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Stop the modem to send the transmit signal, and set the signal level between point A and
B at —10 dBm by increasing the signal source output level.
Then, tune VRR so that the signal on AIN (pin 27) should be 0 dBm.

Note 1: 0dBm = 0.775 Vrms
The input impedance of a level meter used for measurments must be “"High”.

Note 2: The mode of the level meter should be “’Balance’ when measuring the signal level
between point A and B.

“Unbalance’” mode should be used when measuring the signal level on AIN (pin
27), AOUT (pin 30).
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APPENDiIX D

Decision Point Monitoring

Decision point monitoring is the practical evaluation method.
It can be easily performed by using XIC provided on the evaluation board and the
external monitoring circuit.

FTT T
MSM6950 Pintt ——O 1 22(
o Pin2s —O 2 21 8:"‘ v
2% —O 3 20 O—— +5V
27 +—0 4 19 O—> —12v
8 —O 5 18 O—— +12V
MSMSQZSJ 29 <—¢ 6 XIC 17 ¢—> Pin40
30 ~—O 7 16 O— 39
308 15 O— 38 MSM6928
32 —O0 9 12 O— 37
33 —0O10 13 O—— 36
N 34 «—Qn 12 C}—» 35
e e e - -
Figure D-1

At first, it is required to put a 22 pin — IC socket into XIC’s holes by soldering.
Figure D-2 show$ how to connect the external monitoring circuit (drawn in figure D-3)
through the XIC’s socket.

Monitoring
Circuit
(Figure D-3)

L X Oscillo-

—> Y Scope

Wi

NI
/ OKI PC MODEM 224 Eva. Board /

Figure D-2
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APPENDIX E

The chip set does not include the carrier detect function, therefore, it is necessary to
implement this function using discrete components.

Figure E-1 shows an example of carrier detect circuit. In this circuit, OPA 4% requires
the power supply voltages of more than +9V. When using #5V for operational amplifier,
it is necessary to re-design this circuit, especially for the part of threshold detector with
hysteresis constructed by OPA 4%.

For normall 2400 bps modem systems, it is difficult to apply *5V as power supply
voltages for:line interface circuit. Because QAM modulated analog signal has the peak
factor for the wave form and +5V are too low to guarantee the linearity of the QAM analog
signal. For 300 bps (FSK) and 1200 bps (PSK) modem systems, 5V power supplies may be
used for the line interface circuit. So, when the chip set is applied for 300 or 1200 bps
systems and the power supply voltages are +5V, the carrier detect circuit shown in Figure
E-1 can not be applied without re-designning.

5.1K
5.1K Y,
OPA 1% 100K OPA3 %

0.22

MSM6950RS

OPA 4%
Pin 38 OPA 4 Y %

360

100K 100K

100K

OPA 2% 0.18

, )

Vee VEE

ZD
(5.1Vv)

Pin 26 —

ZD (3.9V)

~2.2v

+9~15)V ov -(9~15)Vv

Figure E-1 An example of external carrier detect circuit
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QX X semiconductor
MSM6928-06

DSP FOR 1200 BPS FULL DUPLEX MODEM CHIP SET

GENERAL DESCRIPTION

The MSM6928-06 is a digital signal processor which is used as a demodulator in the
chip for 1200 bps full duplex modem based on Bell 212A standard or CCITT V22 standard.

The MSM6928-06 operates as a PSK demodulator, FSK demodulator, FCD detector
etc by using the digital signal processing method and it transmits the AGC siagnal to the

e LY VS

MSM6950 (Analog Front End).

The MSM6928-06 is fabricated by OKI‘s low power consumption CMOS silicon gate
technology. By utilizing MSM6928-06 together with MSM6950, MSM80C31 (Modulator),
MSM61057 (Asynchronous/Synchronous Switching, etc.), MSM81C55 and MSM2764
(or MSM27C64), an intelligent modem system based on Bell 212A or CCITT V.22 standard
can be realized easily.

FEATURES

® PSK Demodulation @ FCD Detection
The received signal is multiplied with In the FCD detection block, the level
an internal demodulation carrier, and of the input signal is calculated and
input to the next stage PDF, as a compared with a threshold level. The
baseband signal. The PDF output is detection result is output as FCD.
generated as the demodulated PSK- e AGC
RD after the line ‘dustortl(.)n, is cor- In the AGC block, the power of the
rected by an automatic equalizer. input signal is calculated and its dif-

® FSK Demodulation ference from the reference voltage
The received signal is demodulated is output as the control signal for the
through a BPF, a delay detector, and Analog-Front-End variable control.

an LPF, and then output as FSK-RD. e 42 pin plastic DIP package or 60 pin

plastic flat package.
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¢ MODEM-MSM6928-06 ¢

PIN CONFIGURATION

60 pin FLAT package

MSM6928-06RS
(Top View)
DSTB ] 2] Vpp
TESTB [=] [41] BSC
RESET =] lao0] EXTB 15 (MSB)
STEP [4] [39] EXTB 14
MCK =] [38] EXTB 13
ENDF (€] 37 EXTB 12
INSCK [7] [36] EXTB 11
(LSB) STF 0 [&] [35] EXTB 10
STF 1 =] [34] EXTB 9
STF 2 [io] [33) EXTB 8
STF 3 [iT] [32) EXTB 7
STF 4 [12] [31] EXTB 6
STF 5 i3] [30] EXTB 5
STF 6 (4] [25] EXTB 4
STF 7 [i5] (28] EXTB 3
(MSB) STF 8 [ig] [27] EXTB 2
START (7] [26] EXTB 1
SYN [ig] [25] EXTB O (LSB)
EXT FLG 9] [24] TESTD
SCK [29] 23] TEST C
GND (= 22] TEST A
42 pin DIP package
MSM6928-06GS
OO WETON— O 5..._
[T VI T U VI TR TR T TR TR [a]
&) o o 0l
2555255555252225
START [47] [30]NC
SYN [zg] 9] MCK
EXT FLG (=] [78] STEP
NC [&5] [271 RESET
SCK [E1] [26] TESTB
GND [&Z] [5].DSTB
NC [53] 22] NC
TESTA [&4] [25]'VDD
TESTC [5] [22]INC
TESTD [55] [21] BSC
EXTB 0 [57] [20]/NC
NC [=] F1EXTB 15
EXTB 1 5] TE]EXTB 14
EXTB 2 [&] [71INC
I EEEEEEREE
MOIFOUWOORQWOVO—(NM
omZmoZoZonZ2T T 2T
EFE FE E FFE mO0Tom
XX XX X XX EE EF
ww ww w ww XX XX
wuw ww
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4 MODEM-MSM6928-06 ¢

ELECTRICAL CHARACTERISTICS

Absolute Maximum Ra{ings

Item Symbol Rating Unit Remark
Power Supply Voltage Vpbbp -0.3 ~ +7 \%
Input Voltage VIN -0.3~ Vpp \Y
Power Dissipation Pd 1.0 W
Operating Temperature Range Top -10 ~ +70 °C
Storage Temperature Range TsT -565 ~ +150 °c

Guaranteed Operating Range

ltem Symbol Rating Unit Remark
Power Supply Voltage VpD +4.75 ~ 5.25 \%
Ambient Temperature Range Ta 0~ +60 °c

Static Electrical Characteristics

Vpp =5V 5%, Ta=0~ 60°C
Item Symbol Condition Unit Remark

Min Typ Max

VoH lg=-40uA | 4.2 VpD
Output Voltage — v _

VoL |la=16mA| -03 0.4

ViH 24 VpD
Input Voltage - — \% —

ViL -0.3 0.8
Input Leakge GND<V|Nn| _ _
Current he <Vpp - 10 | uA
Bus Output BVoH Ig=-80uA | 4.2 B - v B
Voltage BVoL |lg=16mA| — 0.4
Bus Input BViH _ 2.4 _ - v _
Voltage BV _ 08
Bus Input GND< VN @ BUS OFF
Leakage Current BiL <Vpp - - 10 | wA Condition
Operating .
Current IpDQ - — 35 40 mA MCK: 5529.6 kHz
Quiescent X
Current IpDS — — - 0.3 mA MCK: OFF
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Dynamic Electrical Characteristics

Limit
Item Symbol Condition Unit Remark
Min Max
BSC-EXTB
Delay Time TD Timing Chart A - 200 Common to
EXTB O ~ EXTB 15
Rise Time TR - 100 ns
Refer to Figure 1
Fall Time TF - 100
DSTB-EXTB
Pusle Width Tw Timing Chart B 300 —
Setup Time TSET 100 — ns | Refer to Figure 1
Hold Time THOLD 100 —
SCK-SIN
Pulse Width Tw Timing Chart C 180 -
Setup Time TSET 100 — ns | Refer to Figure 2
Hold Time THOLD 100 -
SCY-SYN
Pulse Width Tw Timing Chart D 180 —
Setup Time TSET 100 — ns | Refer to Figure 2
Hold Time THOLD 100 -
START-START FLAG
Pulse Width Tw Timing Chart E 1300 -
Setup Time TSET MCK =5529 6 kHz| 100 - ns Refer to Figure 3
. £1x10*
Hold Time THOLD 100 -
MCK
Rise Time TR Timing Chart F - 30
ns
Fall Time TF, - 30
Refer to Figure 3
Duty Ratio T1/T2 95 105 %
Frequency FM 5529 | 5530 | kHz
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4 MODEM-MSM6928-06 ¢

PIN DESCRIPTION

Pin No.
Pin Name 1/0 Function
RS GS
DSTB 1 25 IN Loads the signal on EXT Bus into Input Register. }
' Test signal. Loads the signal on internal bus into Output Register.
TESTB 2 26 IN

1: Load, O: Normal

Operation start instruction signal. Operation in synchronization
RESET 3 27 | IN | with _J 1
1: Stop, 0: Operation start

Selects either of continuous operation and single step operation.
STEP 4 28 IN 1: Continuous operation (Normal)
0: Single step operation

MCK 5 29 IN Master clock signal, normally 5529.6 kHz.
ENDF 6 31 | OUT | Program specifying sync signal.

INSCK 7 32 | OUT | Machine cycle sync signal.

STFO 8 35 | IN | External specifying address signal 2° (LSB)
STF 1 9 37 | IN | External specifying address signal 2!

STF 2 10 38 IN External specifying address signal 22

STF 3 11 39 IN External specifying address signal 23

STF 4 12 40 | IN | External specifying address signal 24

STF 5 13 41 IN External specifying address signal 2°

STF 6 14 43 lN External specifying address signal 2°¢

STF 7 15 44 | IN | External specifying address signal 27

STF 8 16 45 IN External specifying address signal 2° (MSB)

START 17 47 IN Operation starting sync signal. Loads external specifying address.

Causes the serially input jump condition to be loaded into EXT FLG

SYN 8 48 IN Register in the parallel form.

Serially input jump condition. This signal is loaded into S/P on the

4
EXTFLG| 19 | 49 | IN | | ative-going edge of SCK.

SCK 20 51 IN | Serially input jump condition loading clock.

GND 21 52 — Ground.
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¢ MODEM-MSM6928-06 ¢

Pin No.
Pin Name 1/0 Function
RS GS

Test signal. Holds Program Counter.

TESTA | 22 | 54 | IN 0: Hold, 1: Normal

TESTC 23 55 IN | Test signal.

TESTD 24 56 IN Test signal.

EXTBO | 25 57 | 1/O | External bidirectional bus 2° (LSB)

EXTB 1 26 59 | 1/O | External bidirectional bus 2!

EXTB 2 27 60 | I/O | External bidirectional bus 22

EXTB 3 28 1 I/0 | External bidirectional bus 23

EXTB4 | 29 2 1/O | External bidirectional bus 2*

EXTB5 | 30 4 1/0 | External bidirectional bus 25

EXTB 6 31 5 1/0 | External bidirectional bus 26

EXTB 7 32 7 1/0 | External bidirectional bus 27

EXTB 8 33 9 1/0 | External bidirectional bus 28

EXTB9 | 34 10 | 1/O | External bidirectional bus 2°

EXTB 10| 35 12 | 1/O | External bidirectional bus 21°°

EXTB 11| 36 13 | WO | External bidirectional bus 2!

EXTB 12| 37 15 1/0 | External bidirectional bus 2'2

EXTB 13 | 38 16 1/0 | External bidirectional bus 2!3

EXTB 14| 39 18 | 1/O | External bidirectional bus 24

EXTB 15 | 40 19 | 1/O | External bidirectional bus 25 (MSB)

External bidirectional bus specifying signal.

21 N
BSC 4 : 1: Input, 0: Output

Vpp 42 23 — | Power supply +5 V
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¢ MODEM- MSM6928-06 ¢

BSC

EXTBO~1 5

DSTB

DUT LSI

_l/

J\EXTBxx

—A\AAN—>
e

Vce

I

IH

Loading Condition

TD

90%

10%
TF

TD

R =47k
C = 60Pg
Vee =5V, 0V

10%

90%

TR

Timing Chart A

EXTBg~15

Tw ‘
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TSET

THOLD

Timing Chart B

Figure 1 Test conditions and timing charts
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Tw
SCK / N\
SIN
|TSET ,
THOLD
Timing Chart C
SCK

SYN ! '

TSET —THOLDT=——

Tw

Timing Chart D

Figure 2 Test conditions and timing charts
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Tw
START s
(RESET) ~N—
STF
(0~8)
TSET THOLD
Timing Chart E
TR TF
MCK
——— -
T1 T2
|
DUTY =T1/T2
Timing Chart F
Note: The test pin conditions are shown below.
No. Pin Name Pin No. Set Condition
1 TESTA 22 High
2 TESTB 2 Low
3 TESTC 23 High
4 TESTD 24 High
5 STEP 4 High

Figure 3 Test conditions and timing charts
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MSM6928-06 APPLICATION
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¢ MODEM-MSM6928-06 ¢

TIMING CHARTS

Input/Output Data
Demodulating data (A/D output) and gain setting data for AGC are input and output
via the bus every sampling period (STM). See Figure 5 and Figure 6.

Control Signals
Each baud rate (BTM) is divided into 12 (1 BTM = 12 STMs), and the start vectors are
input from STFO-3 every STM. See Figure 7.

Mode specifications, such as data speed, ORG/ANS switching, and FCD selection, are
input as 8-bit serial data. See Figure 8.
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¢ MODEM- MSM6928-06 ¢

EXT FLG Function
D7~156 - ANY

D6 - 1: FIX

D5 EXT-FCD 1: ON 0: OFF

D4 FCD SELECT 1: EXT-FCD 0: INT-FCD

D3 DATA SPEED 1: 600 bps 0: 1,200 bps

D2 A-EQL 1: OFF 0: ON

D1 FCD DETECT LEVEL 1: -35dBm 0: -40dBm

DO ORG/ANS 1: ORIGINATE 0: ANSWER
EXTFLG I DOI D1 I D2 I D3| D4 | D5| D6 l D7| DSI D9 |D10|D1 1|D12|D13|D14'D15|

SYNC ﬂ

Figure 8 MSM6928-06 Timing Chart
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OKI semiconductonr

MSM61057

GATE ARRAY FOR 1200 BPS FULL DUPLEX MODEM CHIP SET

GENERAL DESCRIPTION

The MSM61057 is a gate array LS| which is used in the chip set for 1200 bps full duplex
modem based on Bell 212A or CCITT V. 22 standard.

The MSM61057 plays a role for asynchronous/synchronous converting, scrambler and
descrambler in the 1200 bps full duplex modem svstem.

The MSM61057 is fabricated by OKl's low power consumption CMOS silicon gate
technology. By utilizing MSM61057 together with MSM6928-06 (Digital Signal Processor —
DSP used for Demodulator). MSM6950 (Analog Front End — AFE), MSM80C31 (Modu-
lator), MSM81C55 and MSM2764 (or 27C64), an intelligent modem system based on Bell
212A or CCITI V. 22 standard can be realized easily.

FEATURES

® S PLL:
Built-in a Digital PLL for Transmit-
Timing (ST). ST is output from this
PLL in the synchronous mode.

® R.PLL:
Built-in a Digital PLL for Receive-
Timing (RT). Receive-Timing signals
demodulated by the DSP are recovered
in the PLL and output as RT.

® DSP Control:
The DSP is controlled by a start signal,
start vectors, and bus control signals.
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® Sync/Async and Async/Sync ‘Conver-

sion:

MSM61057 provides a part of the
sync/async and async/sync converting
function. But main conversion are
carried out by the MSM80C31.

AFE Control:

MSM61057 controls the AFE’s A/D
and D/A conversion and AGC.

® 40 pin plastic DIP package or 60 pin

plastic flat package.



PIN CONFIGURATION

¢ MODEM-MSM61057 ¢

MSM61057RS

MSM61057GS

(Top View)

MCK [7] _/ a0 VCC
MT [Z] 39 CLR
ST [3] 35 STB

ST 1 (4] 37 CLK
RT [5] 36) DATA

SCK [8] 35 MSD
SIN [7] o1
sD [3] 3y DO
RD @] [32] REQF

RSMP [10] 31] ACK

RD 0 [A7] 30 REQ

RD 1 [i2] 29) BIN

DRT [13] 28] BCK

RCK [#4] 27] READ

RIN [i5] 26] ADS

Tim [6] 25] smP

sTF o [ 24] Bsc
sTF 1 (8] 23] psTB
sTF 2 (9] 22] sTRT

GND [29} 21] sTF 3

40 Pin DIP package

<L 1N

vooovoo%R%%3-023

zZ2zzz2220000500C<

FEREFERFRRFRFRARE
NC [ [38] REQ
NC [ZE] [22] BIN
NC [&=] [78] BCK
NC (5] [27] READ
NC 51} [26]'ADS
NC [&Z] [Z5]i1SMP

GND [52] [22]'BSC

NC'[54] [23] vCC
NC 5] [2z] STRT
NC [E] [21] STF 3
NC [E7] [20] DSTB
NC [E] [19] STF 2
NC =] (18] STF 1
NC [&] [17] STF O

Al el ==l

SEbrESERR8 k2

s Lrgoe &’EEDQ:Q:'I"

60 Pin FLAT package
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BLOCK DIAGRAM
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¢ MODEM-MSM61057 ¢

ELECTRICAL CHARACTERISTICS
Please refer to that of MSM6 1000 series in OKI GATE ARRAY DATABOOK.

PIN DESCRIPTION

Pin No.
Pin Name 1/0 Function
RS GS
MCK 1 1 | Master clock input (921.6 kHz +0.01%).
The duty of this clock should be 50% +5%.
MT 2 5 o This clock is available for modulation and it indicates the sample
timing of AFE and D/A data. See Fig. 2.
ST 3 3 o 1200/600 Hz clock output. This clock is synchronous to INTERNAL/
ST, /RT by setting ST A/B. See Fig. 2.
ST 4 4 | External transmit timing input. (1200/600 Hz +0.01%).
1 If ST, is not used, ST should be held the digital “’Low"".
RT 5 5 | Receive timing signal input.
scK 6 6 o These pins may be used for device tests only. In normal operation,
SIN 7 7 | SCK should be tied to SIN.
Transmit-Data (SD) signal input.
e
) X X X
SD 8 8 1 - “?”
(ST,)
or
(5T) g
ON OFF ON OFF
Receive-Data (RD) signal output.
g
(RD) X X X
RD 9 9 o Q'
e
B
e
ON OFF ON OFF
isi ing PSKRD FSKRC . P
RSMP 10 10 I Thlls is us_ed for sar.nphng PSKRD and FSKRD. RSMP should be made
by inverting SAM in external.
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4 MODEM-MSM61057 ¢

Pin No.
Pin Name 1/0 Function
RS GS
RD 1 1 | PSKRD signal input. PSKRD is the PSK Receive-Data which is
0 demodulated in DSP, and it is input via Data-Bus.
RD 12 12 I FSKRD signal input. FSKRD is the FSK Receive-Data which is
1 demodulated in DSP, and it is input via Data-Bus.
Data Rate Receive-Timing (RT) signal output.
DRT 13 13 ° This pin should be tied to the RT.
RCK 14 14 o These pins may be used for device tests only. In normal operation,
RIN 15 15 | they will be connected each other.
This is the input pin for the receive-timing signal which is
TIM 16 16 ! demodulated in DSP.
STFO 17 17 (e]
STF1 18 18 (0] DSP vector signal outputs.
STF2 19 19 (e]
GND 20 23 Ground reference of V.
STE3 21 21 (0] DSP vector signal output.
STRT 22 22 (0] DSP start signal output.
This is one of the DSP control signals. When the signal turns to digital
DSTB 23 20 o “High’’, Parallel Bus Dates are input to the DSP.
The DSP output control signal. During digital “Low’’, the DSP
2
BSC 24 4 o parallel Bus outputs will be enable.
SMP 25 25 (0] DSP outputs are sampled by this signal.
ADS 26 26 (0] A/D convertor start timing signal.
READ 27 27 (0] A/D convertor data out timing signal.
BCK 28 28 0 These pins may be used for device tests only. In normal operation,
h i .
BIN 29 29 : BCK should be tied to BIN
REQ 30 30 o Wh‘en the.lnterrupt to the MSM80C31 is requested, this output turns
active “"High"’
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¢ MODEM-MSM61057 ¢

Pin No.
Pin Name 1/0 Function
. RS GS

ACK 31 31 |

REQF 32 32 (0]

DO 33 33 o The timing diagram of these signals is shown in Fig. 3.

D1 34 34 (0]

MSD 35 35 (0]

DATA 36 36 1

CLK 37 37 | These-pins are used to input the control signals from MSM80C31
See Fig. 1.

STB 38 38 |
During the CLR is active ‘“High’’ all brocks may be initialized. In

CLR 39 39 ! normal operation, this pin should be hold “Low"’.

Vce 40 53 Supply voltage (+5 V nominal)
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MODE
{L
ST __[7 7 1f I
( | U f - i LI 1200 psk sL
L1 i # LM 1200 PSK SH
MT / /
] L "_U U U 600 PSK SL
{
U K # 1] 600 PSK SH
\ UNNNNN=------—==== == c—————— [TUL esx
Figure 2 Timing Chart (1)
CLR [ |
REQ | I | [ L
ACK I l [ |
REQF \ /
1 ]
H ) 1
DO, D1 [ | R
MSD |
Figure 3 Timing Chart (2)
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¢ MODEM-MSM61057 ¢

aqr

seo o /o XXX XX /s

g

S/P RSTF /
ugr

SIPSPINS .

.

® S/P RSTF should be high, for the duration of character length M (ST — SP) in both Bell

212A and V.22 modes ii, iii. .
Low to high transitions should be synchronized with ST of S/P RD.
High to low transitions should be synchronized with SP of S/P RD.

® S/P SPINS should be low in both Bell 212A and V.22 modes ii, iv.

Figure 5 Receiving Normal Data

o T
S/P RD g

~
=N

{(-

aqr
S/P RSTF [
nge

S/P SPINS
g

ﬁ, |

{(

\

V.22 modes.

V.22 modes.

7]

@ S/P RSTF should be high for the duration of continuous A polarity, in both Bell 212A and

® S/P SPINS should be low for the duration of continuous A polarity, in both Bell 21 2A and

Figure 6 Receiving Break Signals
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OKI semiconductor
MSM6928-07

DSP FOR 2400 BPS FULL DUPLEX MODEM CHIP SET

GENERAL DESCRIPTION

The MSM6928-07 is a digital signal processor which is used as a demodulator in the
chip for 2400 bps full duplex modem based on CCITT V.22 bis standard.

The MSM6928-07 operates as a QAM modulator, PSK demodulator, FSK demodulator,
etc. by using the digital signal processing method and it transmits the AGC signal to the
MSM6950 (Analog Front End).

The MSM6928-07 is fabricated by OKI’s low power consumption CMOS silicon gate
technology. By utilizing MSM6928-07 together with MSM6950, MSM80C51-58 (Modulator),
MSM61077 (Asynchronous/Synchronous Conversion, etc.), and external controller, an
intelligent modem system based on CCITT V.22 bis standard can be realized easily.

FEATURES
® QAM/PSK Demodulation ® AGC

The received signal is multiplied with
an internal demodulation carrier, and
input to the next stage PDF, as a
baseband signal. The PDF output is
generated as the demodulated PSK-
RD after the line distortion, is cor-
rected by an automatic equalizer.

FSK Demodulation

The received signal is demodulated
through a BPF, a delay detector, and
an LPF, and then output as FSK-RD.

I-A-164

In the AGC block, the power of the
input signal is calculated and its dif-
ference from the reference voltage
is output as the control signal for the
Analog-Front-End variable control.

42 pin plastic DIP package or 60 pin
plastic flat package.



PIN CONFIGURATION

4 MODEM-MSM6928-07 ¢

MSM6928-07RS

MSM6928-07GS

(Top View)

DSTB ] - [42] Vpp
TESTB [2] [a1] BSC
RESET (5] [46] EXTB 15 (MSB)

STEP [] [38] EXTB 14

MCK =] s8] EXTB 13

ENDF [&] 37) EXTB 12

INSCK [} (6] EXTB 11
(LSB) STF 0 (] [35] EXTB 10

STF 1[=] [34] EXTB 9

STF 2 [i9] [33] EXTB 8

STF 3 [T} [32] EXTB 7

STF 4 [iz] [31] EXTB 6

STF 5 (i3] [30) EXTB 5

STF 6 [34] [29) EXTB 4

STF 7 (5] 28] EXTB 3

(MSB) STF 8 [ic] [27] EXTB 2
START (7] [26] EXTB 1

SYN (ig] [25] EXTB O (LSB)
EXT FLG (9] 24] TESTD
SCK [z0] 23] TESTC
GND [27] [22] TEST A

42 pin DIP package

oon\co OEON— O ¥y,
QI I Ol 30
ZaammewmmZ hzzZ25
START [] Eal[e
SYN [z (] MCK
EXT FLG (@] 78] STEP
NC [ [Z7] RESET
SCK [ET] %] TESTB
GND [&=Z] [25] DSTB
NC [] [22] NC
TESTA [&] 73] vDD
TESTC [&5] Z1NC
TESTD (& [21] BSC
EXTB 0 [&] 51 NC
NC [EE] [S]EXTB 15
EXTB 1 [5] [B] EXTB 14
EXTB 2 (&2} 71 NC
UUHHULIUUUHI;II;]I:JL—JHH
MTOWOONQOOVO —
mmmeZmmeZ“’z”
FF FF F FF mo“om
XX XX X XX kEE EE
ww ww w ww XX XX
ww ww

60 pin FLAT package
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¢ MODEM-MSM6928-07 ¢

ELECTRICAL CHARACTERISTICS

Absolute Maximum Ratings

Item Symbol Rating Unit Remark
Power Supply Voltage VpD -0.3 ~ +7 \
Input Voltage ViN -0.3 ~ Vpp \
Power Dissipation Pd 1.0 w
Operating Temperature Range Top -10 ~ +70 °C
Storage Temperature Range TsT -565 ~ +150 °c

Guaranteed Operating Range

Item Symbol ' Rating Unit Remark
Power Supply Voltage Vpp +4.75 ~ 5.25 \
Ambient Temperature Range Ta 0~ +60 °c

Static Electrical Characteristics

Vpp =5V 5%, Ta=0~ 60°C
Limit
Item Symbol Condition - Unit Remark
Min Typ Max
VoH lg=-40uA | 4.2 Vpp
Output Voltage - \% -
VoL |la=16mA| -03 0.4
VIH 24 Vpbp
Input Voltage - — \% —
ViL -0.3 0.8
Input Leakge GND < V|y
Current e <Vpp - - £10 | wA -
Bus Output BVoH |lo=-80upA| 4.2 B - v _
Voltage BVoL |lg=16mA| — 0.4
Bus Input BVIH _ 24 _ - v
Voltage BV|L _ 08
Bus Input GND<V|N @ BUS OFF
Leakage Current BiL <Vpp - - 10 | pA Condition
Operating .
Current IppQ - — 35 40 mA MCK: 5529.6 kHz
Quiescent ! .
Current Ibps - — - 03 | mA | MCK: OFF

M-A-166



Dynamic Electrical Characteristics

¢ MODEM-MSM6928-07 ¢

) Limit ’
‘Item Symbol Condition Unit Remark
Min Max
BSC-EXTB
Delay Time TD Timing Chart A — 200 Common to
EXTB O~ EXTB 15
Rise Time TR - 100 ns
Refer to Figure 1
Fall Time TF — 100
DSTB-EXTB ’
Pusle Width Tw Timing Chart B 300 -
Setup Time TSET 100 - ns Refer to Figure 1
Hold Time THOLD 100 -
SCK-SIN
Pulse Width Tw Timing Chart C 180 -
Setup Time TSET 100 - ns | Refer to Figure 2
Hold Time THOLD 100 -
SCY-SYN
Pulse Width Tw Timing Chart D 180 —
Setup Time TSET 100 — ns Refer to Figure 2
Hold Time THOLD 100 -
START-START FLAG
Pulse Width Tw Timing Chart E 1300 —
Setup Time TSET | MCK =5529.6 kHz 100 — ns Refer to Figure 3
. +1x10%
Hold Time THOLD 100 -
MCK
Rise Time TR Timing Chart F - 30
ns
Fall Time TF, - 30
Refer to Figure 3
Duty Ratio T1/T2 95 105 %
Frequency FM 5529 | 5530 | kHz
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PIN DESCRIPTION

Pin No.
Pin Name 1/0 Function
RS GS
DSTB 1 25 IN Loads the signal on EXT Bus into Input Register. §
IN Test signal. Loads the signal on internal bus into Output Register.

TESTB 2 26 1: Load, 0: Normal

Operation start instruction signal. Operation in synchronization
RESET 3 27 IN with _ | ¢

1: Stop, 0: Operation start:

Selects either of continuous operation and single step operation.

STEP 4 28 IN 1: Continuous operation (Normal)
0: Single step operation

MCK 5 29 IN Master clock signal, normally 5529 6 kHz.
ENDF 6 31 | OUT| Program specifying sync signal.
INSCK 7 32 |OUT | Machine cycle sync signal.
STF O 8 35 | IN | External specifying address signal 2° (LSB)
STF 1 9 37 | IN | External specifying address signal 2!
STF 2 10 38 IN External specifying address signal 22
STF 3 11 39 IN External specifying address signal 23
STF 4 12 40 IN External specifying address signal 24
STF 5 13 41 IN External specifying address signal 25
STF 6 14 43 IN External specifying address signal 26
STF 7 15 44 IN | External specifying address signal 27
STF 8 16 45 IN External specifying address signal 2® (MSB)
START 17 47 IN Operation starting sync signal. Loads external specifying address.
SYN 18 48 IN Causes the serially input jump condition to be loaded into EXT FLG

Register in the parallel form.
EXTELG| 19 49 IN Serialily inp.ut jump condition. This signal is loaded into S/P on the

negative-going edge of SCK.
SCK 20 51 IN Serially input jump condition loading clock.
GND 21 52 - Ground.
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4 MODEM- MSM6928-07 ¢

Pin No.

Pin Name 1/0 Function

RS GS
TESTA 22 54 IN Testos:iggzll.dl,-lo;d:s :j;c:g:;zr Counter.
TESTC 23 55 IN | Test signal.
TESTD 24 56 IN | Test signal.
EXTB O 25 57 1/0 | External bidirectional bus 2° (LSB)
EXTB 1 26 59 | 1/0O | External bidirectional bus 2!
EXTB2 | 27 60 | 1/O | External bidirectional bus 2?2
EXTB3 | 28 1 1/0 | External bidirectional bus 23
EXTB4 | 29 2 1/0O | External bidirectional bus é“
EXTB5 | 30 4 1/0 | External bidirectional bus 2°
EXTB6 | 31 5 1/0 | External bidirectional bus 2°
EXTB7 | 32 7 1/0 | External bidirectional bus 27
EXTB 8 33 9 1/0 | External bidirectional bus 28
EXTB9 | 34 | 10 | 1/O | External bidirectional bus 2°
EXTB 10| 35 12 | 1/O | External bidirectional bus 2'°
EXTB 11| 36 13 1/0 . External bidirectional bus 2!
EXTB 12| 37 15 1/0 | External bidirectional bus 2'2
EXTB 13 | 38 16 | 1/0 | External bidirectional bus 2'3
EXTB 14 | 39 18 1/0 | External bidirectional bus 24
EXTB 15 | 40 19 1/0 | External bidirectional bus 2'° (MSB)
BSC 41 21 IN Ext:tn?:]s;tztli’regt:ioonzltss: specifying signal.
Vpp 42 23 — Power supply +5 V
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DUT LSI

Vce
R
|\ lEXTBxx

T Lo

Loading Condition

R =47k
C = 50PF
Vee =5V, 0v

Tp
BSC }
— 90%
10%
EXTBg.15 TE
Tp
920%
10%
TR
Timing Chart A
DSTB / l
Tw ‘
EXTBo~15
TSET THOLD

Timing Chart B

Figure 1 Test conditions and timing charts
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4 MODEM-MSM6928-07 ¢

SCK

SIN

SCK

SYN

Tw

ITSET |
THOLD

Timing Chart C

J -\

TSET —tTHOLDT—

Tw

Timing Chart D

Figure 2 Test conditions and timing charts
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Timing Chart F

Note: The test pin conditions are shown below.

Tw
START
(RESET) \\‘__
STF
(0~8)
TSET THOLD
: Timing Chart E
TR TF
MCK
T1 T2
I |
DUTY = T1/T2

No. Pin Name Pin No. Set Condition
1 TEST A 22 High
2 TEST B 2 Low
3 TESTC 23 High
4 TESTD 24 High
5 STEP 4 High

Figure 3 Test conditions and timing charts

-A-172




¢ MODEM-MSM6928-07 ¢

MSM6928-07 APPLICATION
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¢ MODEM-MSM6928-07 ¢

TIMING CHARTS

Input/Output Data
Demodulating data (A/D output) and gain setting data for AGC are input and output
via the bus every sampling period (STM). See Figure 5 and Figure 6.

Control Signals

Each baud rate (BTM) is divided into 12 (1 BTM = 12 STMs), and the start vectors are
input from STFO0-3 every STM. See Figure 7.

Mode specifications, such as data speed, ORG/ANS switching, and FCD selection, are
input as 16-bit serial data. See Figure 8.

) B = 4] b=
(=) =
° = q - g
N ¥ z K]
- =) [S¥7 : a
< o | [S
B "4 < T 3
v @ g ol e
N a a — g
© o 9« z 2
s [a) = s
< [=] 80: ':( *
b a0 ]
N |
0 e adsHdl '-'E
© e )
N o © °
~ [=} g .
m - m |':_n
“113 e 3 _ x
ThoTTE g
"l g |® , :
o o | I: T =, 3
= o [t * a
[a] I I - R S < ] ™
- < T o ©
- bt o g 2 5
Lo - o4 o | B
o I ¢ | =3 = “
'E’ 1 < L i
) =) w
- g -
z2 — -— ]
< - o %
1 N J O
o o I
1) 2] b 7]
= )
5 =
'5 o o
a = [
2 2 o
- o (e}

M-A-174



¢ MODEM- MSM6928-07 ¢

V.iVa NOILVTI3LSNOD :{2)LNdLnO
ONIWIL ‘ad ‘aaos
‘'VAd0DS ‘04l ‘Viva 99V :(1)LNdLNO

1ieyD Buiwi L £0-8Z69NSIN 9 eanBig

LNdNI (¢) Lnd1no

(1) Lnd1lNO

LNdNI

0
mS.u.lbI||

14} €l

ZHWN ZEVEL _

€

| |
I 1

=1V

: |

I

0 Sl vl €L zTL Ll
ZH Z'GLL L

_

L

—)] o

0Sl g1x3

osd

g1sd

14vis

M-A-175



¢ MODEM-MSM6928-07 ¢

Hey Bulwil /0-8Z69NSIN £ e4nblgy

3SVHd

ZHN L |

WIS L

wisL

ZHW cEp8’L _

€

wigL
ZH 009 _

04l1S

L 418

¢ d1s

€418

14yvis

m-A-176



¢ MODEM-MSM6928-07 ¢

No, Name Function
DO XFCD FCD (carrier detect) signal for Demodulator 0; OFF (Set O when FCD = 1)
1; ON (Set 1 when FCD =0)
D1 TAPH AEQL operation control 0; Active
1; Hold
D2 DSSO Demodulator data signalling
rate select DSS1 | DSSO Mode
D3 DSS1 0 0 16 values
o 1 QAM 2400 bps
Note) 1 0 4 phase PSK 1200 bps
Not related to FSK mode. 1 1 2 phase PSK 600 bps
D4 EGCO AEGL tap coefficient control EGC1 | EGCO o See Appendix B.
D5 EGC1. 0 0 a,
0 1 a,
1 0 o, Note)
1 1 o a, =0 (Tap hold)
D6 AQID Adaptive equalizer (AEQL) reset  0; Reset (Set the center tape)
1; Normal operation
See Appendix B.
D7 PLCR Carrier PLL reset 0; Reset
) 1; Normal operation
D8 PLEN Carrier PLL enable 0; Disable
1; Enable
D9 SANSORG Originate/answer mode select for receiver 0; Answer (Receive — Lowband)
1; Originate (Receive — Highband)
D10 AGCTO AGC circuit control coefficients AGCT1 | AGCTO 8 See ‘
Appendix B.
D11 | AGCT1 0 0 b,
0 1 B,
1 0 8
1 1 3
D12 sQDC Threshold level selection for SCDB 0; High (~1073) NOTE)
1; Low (~107%) Does not mean to
See appendix B. measure the bit
error rate itself.
D13 SQDEN LPF accumulate register clear for SQDA and SQDB
(signal quality detecter) 0; Normal operation See Appendix B.
1; Reset
D14 TRCDC Threshold level for S1 data detection 0; Low (Handshake)
1; High (Retrain)
D15 XFCD1 DSP software reset except for AGC control  0; Normal operation
1; Reset
EXTFLG I DO'I D1 I D2 I D3] D4 I D5| D6 | D7I DBI D9 ID10|D1 1]D12lD13|D14ID15[
SYNC I |

Figure 8 MSM6928-07 Timing Chart
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OKI semiconductor
MSM61077

GATE ARRAY FOR 2400 BPS FULL DUPLEX MODEM CHIP SET

GENERAL DESCRIPTION

The MSM61077 is a gate array LSI which is used in the chip set for 2400 bps full duplex
modem based on Bell 212A, CCITT V. 22 and V.22-bis.

The MSM61077 plays a role for asynchronous/synchronous converting, scrambler and
descrambler in the 2400 bps full duplex modem system.

The MSM61077 is fabricated by OKl’s low power consumption CMOS silicon gate
technology. By utilizing MSM61077 together with MSM6928-07 (Digital Signal Processor —
DSP used for Demodulator). MSM6950 (Analog Front End — AFE) and MSM80C51 (Modu-
lator), an intelligent modem system based on Bell 212A or CCITT V.22 and V.22-bis can be
realized easily. :

FEATURES

® S PLL: ® Sync/Async and Async/Sync Conver-

Built-in a Digital PLL for Transmit-
Timing (ST). ST is output from this
PLL in the synchronous mode.

R.PLL:

Built-in a Digital PLL for Receive-
Timing (RT). Receive-Timing signals
demodulated by the DSP are recovered
in the PLL and output as RT.

DSP Control:

The DSP is controlled by a start signal,
start vectors, and bus control signals
derived from this GA.

M-A-178

sion:

MSM61077 provides a part of the
sync/async and async/sync converting
function.

AFE Control:

MSM61077 controls A/D and D/A
converters and AGC in AFE.

60 pin plastic flat package.
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PIN CONFIGURATION

MSM61077GS-K
Sa_ _ Oy
voovoooiRYea-ond
ZZZ2Z222Zon0oNn200Cc<g
NC [& 136] 1PT1
NC (=] [25] BIN
NC (=] . (8] BCK
NC (&0} 27] READ
NC (=] 28] ADS
NC =] [75] SMP
GND (5] 24] BSC
NC & =] vce
NC =] [2z] STRT
NC (5] [21] STF 3
NC [EF] [20] DSTB
NC [=] [15] STF 2
NC =] (8] STF 1
NC [&] _1__7] STF O
Y O~ [aY:-Walal ¥
SELLEEZR %EEEEsE
== cF a~“Pxr
60 Pin FLAT package
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BLOCK DIAGRAM
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ELECTRICAL CHARACTERISTICS
Piease refer to that of MSM6 1000 series in OKI GATE ARRAY DATABOOK.

PIN DESCRIPTION

Pin Name | Pin No. 1/0 Function

Master clock input (921.6 kHz +0.01%).

MCK 1 ! The duty of this clock should be 50% *5%.
IPTO 2 (o] This signal is write clock of D/A converter in AFE. See Figure 2.
ST 3 o 2400/1200/600 Hz clock output. This clock is synchronous to
INTERNAL/ST; /RT by setting ST A/B. See Figure 2.
ST a I External transmit timing input. (2400/1200/600 Hz +0.01%).
! If ST, is not used, ST should be held the digital “’Low"’.
RT 5 ! Receive-Timing signal input.
RSTF 6 | Control flag for SYN/ASYN converter.
SPINS 7 | Control flag for SYN/ASYN converter.

Transmit-Data (SD) signal input.

qer
(SD) X X X

g
sD 8 [ e

(ST,)
or
, g

(ST)
ON OFF ON OFF

Receive-Data (RD) signal output.

) e

o T 1T 7
RD (0] age
I e

: (RT) |
uger

ON OFF ON OFF

RSMP 10 I Latch clock input of demodulated receive data from DSP.
The invert signal of SMP must be given to RSMP.
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Pin Name | Pin No. 1/0 Function

PRD 1 | Demodulated Receive-Data input (PSK, QAM). PRD is given
from 1/0 port of DSP.

ERD 12 | Demodulated Receive-Data input (FSK). FRD ;s given from
1/0 port of DSP.

ive-Timi ignal ut.

DRT B0 e enouta ne e o T

RDIN 14 I Receive-Data input from descrambler output in MCU.

TCLK 15 I Master clock for RPLL (1.8432 MHz).

TIM 16 [ This is the input pin for the Receive-Timiﬁg signal which is
recovered in DSP,

STFO 17 (o]

STF1 18 [0} Vector signal outputs for DSP.

STF2 19 0

vVCC 23 Voltage supply (+5V).

STF3 21 [0} Vector signal output for DSP.

STRT 22 (o} Start signal output for DSP. See Figure 4.

DSTB 20 (o} Write clock of 1/O port for DSP. See Figure 4.

BSC 24 (6} Read clock of 1/O port for DSP. See Figure 4.

SMP 25 [0} Latch clock of read data from 1/O port.

ADS 26 [0} A/D convertor start timing signal. See Figure 4.

READ 27 (0] A/D convertor read timing signal. See Figure 4.

BCK 28 6]
These pins may be used for device tests only. In normal operation,

BIN 29 | BCK should be tied to BIN.

IPT1 30 [0} Interrupt.signal to MCU.
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Pin Name | PinNo. | 1/0 Function

ACK 31 |

REQF 32 o

Do 33 o) The timing diagram of these signals is shown in Figure 3.

D1 34 o}

MSD 35 (o}

DATA 36 I Serial status control data input. See Table 1.

CLK 37 i Shift clock of status control data.

STB 38 | Strobe clock of status contro! data.

CLR 39 | During the CLR i~s activ? "High", all blocks can bs initialized.
In normal operation, this pin should be set ““Low

GND 53 Ground (0 V)

M-A-183



¢ MODEM-MSM61077 ¢

{(—

R/ —
ST _____J L @ |
if ;f—U
| | 1200 PSK LOW
( U —U 2400 QAM
if 1f
”“ |||| 1200 PSK HIGH
2400 QAM
ﬁ’f—l I /i—l l
| I I_I U U 600 PSK LOW
{L.

L

L v 1 Y UL 600 PSK HIGH
\ IIII”!IIH“I' ———————————————————— |l|||“| FSK

IPTO

Figure 2 Timing Chart (1)

CLR [
—/ /
I

i 0 1
DO, D1 I 4 P
MSD | (£ |
\
Transmit data Receive data

Figure 3 Timing Chart (2)
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OKI semiconductor
MSM6950

ANALOG FRONT END LsSI

GENERAL DESCRIPTION

The MSM6950 is a analog front-end LSI which is fabricated by OKl’s low power con-
sumption CMOS silicon gate technology for modem chip set based on Bell 212A. CCITT
V. 22 and CCITT V. 22 bis standard. The MSM6950 consists of two BPFs, for low band
and high band, an A/D converter with 8-bit parallel output, a D/A converter with 8-bit
parallel input, an AGC circuit controlled by external digital signals, a guard tone generator
(550 Hz/1800 Hz selectable) and some analogue signal control switches for various appli-
cations.

The MSM6950 communicates with a modulator and a demodulator via each 8 bits par-
allel digital line.
This chip does not contain a carrier detect function but it will be performed with a digital
signal processor dedicated to implement a demodulator by using digital signals from the
A/D converter.

This device provides an analog signal input, an analog signal output and some signal-loop
control inputs, and requires a 3.6864 MHz clock input to generate the operating time-base.

FEATURES
® Conforms to Bell 212A, 224 and ® Selectable cut off frequency of trans-
CCITT V. 22 and V. 22 bis. mitting for the guard tone, the DTMF
® 8.pit parallel output A/D converter and tone and another, 725 Hz or 2900 Hz.
8-bit parallel input D/A converter on ® provides AC loop test function, a
chip. transmitting analog signal can be looped
® On-chip voltage reference. back as a receive analog signal within
® On-chip AGC circuit controlled by 8-bit the chip.
external digital signal, over the received ® Supply voltage, £5V.
signal level range of 48 dB with 0.19 dB ® | ow power dissipation, 80 mW.
step. ® 36864 MHz external clock for ope-
® Dynamic range, 70 dB. ration.
® Guard tone mixing function, 550 Hz or ® 42-pin plastic DIP package or 56-pin
1800 Hz. plastic fiat package.
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PIN CONFIGURATION (Top view)

42 pin DIP (MSM6950RS)

D1 [1]
TD2 [2]
703 [3]
TD4 [4]
TD5 [5]
706 [6]
D7 [7]
D8 [8]
WRITE [9]
Mck [i0]
START [11]
READ [i2]

56 pin FLAT (MSM6950GS)

w =

020, Z 103, 28

zZrs3xohlhz3EhR<s

ool el ol el el

[a2] [28]
AGCI [44] [27]
GR2 [s5 [26] VR1
NC [as] [25] AGCC
GR1 [47] 23] AG
VSS [a8] (23] DG
VDD1 9] [22] DG
NC  [50] [21] VDD1
TD1 [5] [20] vDD2
TD2 [52] [19] RD8
TD3 [5] l1g] RD7
TD4 [54] 7] RD6
TD5 [ [16] RD5
= O i)
113163 3] 3 2 2 A 2
w ~
oo 858E 35582
w
ZZFPFEEBIIEIK%
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BLOCK DIAGRAM
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Pin Assignment

Pin No. .
Pin Name In/Out Function
RS | GS
TD1 1 51 Input Transmit signal digital data input to DA (LSB)
D2 2 52 Input Transmit signal digital data input to DA
TD3 3 53 Input Transmit signal digital data input to DA
TD4 4 54 Input Transmit signal digitai data input to DA
TD5 5 55 Input Transmit signal digital data input to DA
TD6 6 3 Input Transmit signal digital data input to DA
D7 7 4 Input Transmit signal digitai data input to DA
TD8 8 5 Input Transmit signal digital data input to DA (MSB)
WRITE 9 6 Input TD writing control signal for DA
MCK 10 - 7 Input Master clock input 3.6864 MHz
START 11 8 Input Control signal for starting of AD conversion
READ 12 9 Input RD reading control signal for AD
RD1 13 10 In/Gut Receive signal digital data output from AD (LSB)
RD2 14 11 In/Out Receive signal digital data output from AD
RD3 15 12 In/Out Receive signal digital data output from AD
RD4 16 13 In/Out Receive signal digital data output from AD
RD5 17 16 In/Out Receive signal digital data output from AD
RD6 18 17 In/Out Receive signal digital data output from AD
RD7 19 18 In/Out Receive signal digital data output from AD
RDS8 20 19 In/Out Receive signal sigital data output from AD (MSB)
vDD2 21 20 Positive power supply (+5 V)
DG 22 (22,23 Digital ground (0 V)
AG 23 24 Analog ground (0 V)
AGCC 24 25 External capacitor terminal for AGC (0.1 uF)
VR1 25 26 Input External resistor terminal for reference voltage
VR2 26 29 Output External resistor terminal for reference voltage
AIN 27 30 Input Receive analog signal input
DT 28 31 Input Dial tone detecting loop H
PT 29 32 Input DTMF signal transmitting loop H
AQUT 30 33 Output Transmit analog signal output
LT 31 35 Input AC loop test H
FT 32 36 "Input XIN enable (Filter test or External input) H
GT 33 37 Input Guard tone select (1800/550 Hz) H/L
XIN 34 38 Input External transmit analog signal input
SP 35 39 Input DA output PAM width select
MODE 36 40 Input Originate/ Answer mode select L/H
RFO 37 41 Output Receive filter output
AGCI 38 44 Input AGC circuit input
GR2 39 45 Output External resistor terminai for Guard tone level
GR1 40 47 Input External resistor terminal for Guard tone level
VSS 41 48 Negative power supply (-5 V)
VvDD1 42 12149 Positive power supply (+5 V)
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ELECTRICAL CHARACTERISTICS

1. Absolute Maximum Ratings

¢ MODEM-MSM6950 ¢

Parameter

Symbol

Conditions Ratings Unit
vDD -0.3~+7
Supply voltage
VSS +0.3 ~ -7
\Y
Analog input voltage VIA VSS-0.3~VDD+0.3
Digital input voltage VID -0.3~ VDD +0.3
Operating temperature Top —_ -40 ~ + 85 o
C
Storage temperature TsTG — -55 ~ +150
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2. Recommended Operating Conditions

Parameter Symbol Condition Min Typ Max Unit
VpD 4.75 5.00 5.25
Power Supply Voltage Vss With Respect to 525 [-500 | -475 | Vv
AG, DG — - 0 —
Operating temperature Top - 0 - 70 e
R, — Transformer - 600 -
Impedance (Hybrid)
R, - [ggg g} 600 2 — 600 - Q
R, - - 300 -
R, - - 51 -
R - - 51 -
R, - - 51 -
R, - - 51 -
R, - - 10 33 - KQ
R, — - 36 -
R - - 100 -
Ry - - 51 -
Ry, - - 51 -
c, - - 22 -
c, - - 1 -
c, - - 0.1 -
— uF
c, - - 1 -
C.C,.C, - - 10 -
c,.C, - - 1 -
R, ~ R, - - - 20 - KQ
Reference Voltage VR ég,::f;i? Ingsistors — +2.50 - \
Master Clock Frequency Fvmck - 3.6860 |3.6864 | 3.6867 | MHz
MCK Duty Cycle Dmck | 50% to 50% 30 50 70 %
Digital Input Rise Time TR Tp; ~ Tp,s. WRITE, 0 - 50 nS
Digital Input Fall Time TE START, READ, 0 — 50 nS

Rp; ~Rps,, See Figure 1
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Parameter Symbol Condition Min Typ Max Unit
WRITE Perind *! : 1/
WRITE Period Tpw 115 0.0072 143 uS
WRITE Width Tww 0.55 - 100 uS
_ 1/
START Period Tps 90 |0072| 143 uS
START Width Tws See Figure 2, 3 1.1 - 79 uS
READ Width TwR' 2.2 - *2 us
START » READ
Timing Tsr 80 - " HS
READ — START
Timing TRs 15 - *? 1S
Allowable XIN Input ;
DC Offset Voltage VosxIN - -100 | — | #1700 | mV
Allowable AIN Input
DC Offset Voltage VosaIN - <100 | — | +100 | mV

*1 Except for OKI’s Special DPSK modulating mode (See APPLICATIONS INFORMATION 1-2)
*? TWr MAX = Tps — Tsr — TRs

TsR MAX =Tps — TwR — TRs

TRs MAX = Tps — TwR — TSR

Refer to Figure 9.

3. Power Dissipation
(Vpp =+5 V 5%, Vgg = -5 V 5%, T, = 0 ~ 70°C)

Parameter Symbol Condition Min Typ Max Unit

Positive Power
Supply Current IpD - — 12 20 mA

Negative Power

Supply Current Iss - - 1 20 mA

Note: Vpp means both of Vpp; and Vpp-.
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4. Digital Interface
(Vpp =+5V +56%, Vgg = -5 V 5%, T, =0 ~ 70°C)

Parameter Symbol Condition Min Typ Max Unit
Input Low Voltage ViL - 0 - 0.6 \%
Input High Voltage ViH - 2.2 - VpD \%
Output Low Voltage VoL loL =0.36 mA 0 - 0.4 \%
Qutput High Voltage VoH loH =20 A 24 — VpbD \%
Input Low Current L DG vy SV -10 - 10 uA
Input High Current H Vin<ViN S VoD -10 | - 10 | wA
DA Data Set-up Time TsD 0 — — us
See Figure 3
DA Data Hold Time THD 1.1 - - uS
AGC Data Set-up Time Tsa 0 - - us
See Figure 2
AGC Data Hold Time THA 2.2 — — uS
AD Data . Tp: Pull-:ng?é,gtor 0.4 - 3 usS
Output Delay Time Tp2 See Figure 2 0.5 - 3 ©s
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5. Analog Interface
(VDD =+5V 5%, Vgg = -5 V +5%, T, =0 ~ 70°C)

Parameter Symbol Condition Min Typ Max Unit

Reference Voltage

Reference Voltage VR Without Adjustment | 103 | 1.16 | 13 | v

Transmit Analog Signal Characteristics (XIN, AOUT)

Input Resistance RxIN XIN 200 350 - K&

Input Voltage VXIN XIN — — 5 Vpp

R 210 KQ
Output Voltage VAOUT AoUT 5 - - Vpp
CaouUT <100 pF

Load Resistance RaouT - 10 - - K&
Load Capacitance CaouT - — — 100 pF
DC Offset Voltage VosT AOQUT, XIN =0V -1000 | - +1000 | mV
GT, 1,200 Hz |Originate 7.5 — 9.5 dB
OKI's GT, 2,400 Hz |Answer 12,5 - 14.5 dB
Special
: DPSK Answer with .
Absolute Mode G, 2,400 Hz | o irone | 118 - 13.5 dB
Voltage
H *
Gain FSK or GT, 1,200 Hz |Originate 1.0 - 3.0 dB
Normal
DPSK GT, 2,400 Hz | Answer 0 - 2.0 dB
yone Transmit g 1,020 Hz 10 | - | 30 | cB
Total Harnomic Distortion THDT - - -50 -40 dB

Using a 0.3 ~ 3.4 KHz

Idef Channel Noise NIDLT | flat weighted filter - | A - | dBm
FGT, GT=V,L 530 553.7 570 Hz
Frequency
FGT, GT=V4 1,780 [1,799.7| 1,820 | Hz
Signal VGT, 550 Hz |Without -13 -1 -9 dBm
Guard Tone Legvel adjustment
VGT. 1,800Hz|R,, =« 1 =12 | -10 -8 | dBm
Total
Harmonic THDGT - - -50 | -40 dB
Distortion

*GT =20log (VaOUT/VXIN)

Mioeo: N AD — AT N
NOTEe. VU aApDIn = U.7/70 VIIIis
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Receive Analog Signal Characteristics (A|N, RFQO)

Parameter Symbol Condition Min Typ Max Unit
Input Resistance RaIN AIN 200 350 - KQ
Input Voltage VAIN AIN - - 5 Vpp

1,200 Hz Answer
Absolute Voltage Gain GR -1 — +1 dB
2,400 Hz Originate

RREFO = 10KQ
Output Voltage VRFO 5 - — Vpp
CRFO <.100 pF

Load Resistance RRFO — 10 - - K
Load Capacitance CRFO - - - 100 pF
DC Offset Voltage VOsR RFo., AN = 0V -500 - +500 mV

Usinga 0.3 ~ 3.4 KHz

NIDLR | flat weighted filter - 59 | - | dBm

Idle Channel Noise

Total Harmonic Distortion THDR — - -50 -40 dB

6. Filter Transfer Characteristics

Low-band BPF (VDD = +5 V 5%, Vgg = -5 V £5%, T, = 0 ~ 70°C)

GEL, 50 ~ 500 Hz — -44 -40 dB
GFL, 555 Hz - -60 -48 dB
GFL, 900Hz -1 - +1 dB
GFL, 1,000 Hz Referred Gain 0 dB
gz:iti‘éeg/:ffge GFLs 1,150 Hz -1 - +1 dB
GE L, 1,350 Hz -1 - +1 dB
GFL, 1,500 Hz -1 - +1 dB
GFL, 1,800 Hz - -65 | -45 | dB
GFL, 2400 Hz - 55 | -50 | dB
Group Delay Distortion GpL 900 ~ 1,500 Hz — — 100 uS
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High-band BPF

Parameter Symbol Condition Min Typ Max Unit
GEH, <1,500 Hz - -55 -50 dB
GFH, 1,640 Hz - 55 | -50 | dB
GFHs 2,050 Hz -05 | — | +15 | dB
GFH,4 2,200 Hz Referred Gain O dB
Qoative v F"gfge GEH: 2,400 Hz -1 I dB
GFH, 2,600 Hz -1 - +1 dB
Gep, 2,750 Hz -02 | - +1.8 | dB
GFHs 3,210 Hz - -43 | -40 dB
GEH, 23,400 Hz - -35 | -30 dB
Group Delay Distortion GpH 2,100 ~ 2,700 Hz - — 200 uS

Multip-purpose LPF

Parameter Symbol Condition Min Typ Max Unit
GLPF, 300Hz | G=V|_ | -15 -0.5 +0.5 dB
Absolute Voltage Gain
GLPF, 1,020Hz | Gy=V,L -1 0 +1 dB
GFLF, 0 ~ 200 HZ -1 - +1 dB
Relative Voltage GELF, 300 Hz Gr=viL Referred Gain O dB
Gain to G pf, GELF, 750 Hz 4 3 -2 dB
GFLF, 1,500 Hz - — -30 dB
GEHF, 0~ 80 Hz -1 — +1 dB
Relative Voltage GEHF2 1,020 Hz 6=V Referred Gain O dB
Gain to G pF, GEHFs | 3,000 Hz -4 -3 -2 dB
GFHF, 3,900 Hz - - -10 dB
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7. AGC Circuit and DA, AD Converters
(Vpp =+5 V 5%, Vgg = -6 V £5%, T, = 0 ~ 70°C)

Parameter Symbol Condition Min Typ Max Unit
AGC Amplifier

Input Resistance RaGcl - — 1 — M
Variable Voltage
Gain Range GaGc - -4 — | +438 | dB
Voltage Gain +0.03
Accuracy Ge 04 | -0.17 +0.4 dB
Output v : -60 +60 mV
DC Offset Voltage OSAGC (-3) - (+3) |(LsB)

Transmit Digital to Analog Converter

Bits of Resolution BREST — - 8 - bit
End-point Linearity NLpa — — 0.36 05 %
Differential Non-linearity DNLpA — —_ 1/5 1/2 LSB

Plus \

Full Scale PFVpA —_ — +2,481 — mV
Full Scale

Minus

Full Scale | NFVDA - - |72500 - mV
DC Offset Voltage VOSDA - -10 | =15 | +10 | mv

Receive Analog to Digital Converter

Bits of Resolution BRESR — - 8 - bit
End-point Linearity NLAD - - 024 | 05 %
Differential Non-linearity DNLaD — — 1/5 1/2 LSB
Plus PFV - — |41 - | mv
Full Scale AD ’ ,
Full Scale :
Minus
Full Scale NFVpa - - |-2490] - mvV
DC Offset Voltage* VOSAD - “1/2 | — | +1/2 | LsB

* Only of AD converter. In practice, Output DC Offset is determined by VogaGc and the gain of AGC
circuit.
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T\

2.4V 2.4v
1.4V 1.4V
| 0.4V K l
1 w |

SR

t

Figure 1 Definition of Rise/Fall Time

START \ J
le—tWS
tps
READ \{ /
SR tWR-»l«—tRS-+
RD1~
RDS8 B High Impedance A B
tSA tHA D, tD,

A: AD Data Output
B: AGC Gain Data Input

Figure 2 Receive Data Timing Chart

WRITE \ 1/
- tww
PPwW »]
D1~ .
D8 X Invalid Data X X

tSD tHD

Figure 3 Transmit Data Timing Chart
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GAIN (dB)

-20+t

-30}

FREQUENCY (kHz)
4

T T i T — T T T T T

Low-band BPF High-band BPF

Figure 4 Low/High — band BPF FREQUENCY CHARACTERISTICS

GAIN (dB)

FREQUENCY (kHz)

10

LPF2 (2900 Hz)

LPF1 (725 Hz)

Figure 5 MULTI-PURPOSE LPF FREQUENCY CHARACTERISTICS
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PIN DESCRIPTION
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Pin Name

Pin No.

RS

Gs

Function

TD1~TD8

1~8

3~5,
51~565

Transmit signal digital data input for DA conversion. These pins are

8 bit parallel two's complement data input pins. The data is loaded to
the DA converter at the falling edge of WRITE. TD1 is the LSB and
TD8 is the MSB. Refer to Table 1 below.

Total Nominal

D 8 7 8 5 4 3 2 1 Value | Output Voltage*

Plus Full'Scale 0 1 1 1 1 1 1 1 +127 +2,172.1 mV

+126

i
~1 |
H

Plus @ 0 0 0 0 0 0 0 o] 0 0

Minus @ 1 1 1 1 1 1 1 1 -1 -17.1 mV

-2
~127

MinusFuIISi:aIe 1 l 0 \ 0 | 0 | (o] | 0 | 0 | o] -128 -2,189.2 mV

Table 1 *The reference voltage for AD conversion is +2.5 V. This
output voltage is defined at AgyT.

This signal enables TD1 ~ TD8 pins to write data into DA converter.

The digital input from TD1 ~ TD8 is latched to the DA converter
at the falling edge of WRITE signal, and then converted to analog
signal.

The analog output signal is renewed about 9 usec after the falling
edge of WRITE signal. The cycle of this signal can be chosen out of
115 usec ~ 143 usec.

MCK

10

A 3.6864 MHz clock signal should be applied to this pin. This is the
time base for the operation of the MSM6950.

START

1

This signal enables MSM6950 to start the AD conversion. This signal
is also used to latch the input data used for setting the amplitude of
the AGC circuit. The input data is supplied from a demodulating chip,
the general performance of which is digital signal processing.

These two operations are performed at the falling edge of START.
The cycle of this signal can be chosen out of 90 usec ~ 143 usec.

READ

12

This is a control signal for 3-state output data bus line, RD1 ~ RD8.
While this pin is at digital O state, the output bus is activated and the
result of the AD conversion is output from RD1 ~ RD8 terminals.
While this pin is at digital 1 state, the output bus is inactivated and
RD1 ~ RD8 become input terminals.
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Pin No.
Pin Name Function
RS GS
RD1 ~ RD8 | 13~20|10~13,| These are 1/O terminals controlled by START and READ terminals.
16~19 | when READ is set at digital O state, RD1 ~ RD8 become output
terminals and the AD conversion result is output from these pins
with 8 bit parallel two's compliment format. Refer to Table 2.
When READ is set at digital 1 state, RD1 ~ RD8 become input
terminals. The data input to these pins is loaded into the registers at
the falling edge of START signai. In this case, this data is used at
the gain setting data for AGC circuit.
Nominal absolute voltage gain of AGC circuit is described in Table 3.
The dynamic range of the AGC circuit is about 48 dB as shown in
Table 3.
READ = Digital 0
o, | FD, | RO, |0, | A0, | AD, [AD, | RD, | Neminal Conemponding valsge
0 1 1 1 1 1 1 1 +2,480.5 mV
' § ~19.5 mV Step
0 [} 0 0 0 0 0 1 +19.5 mV
0 0 ) 0 0 0o 0 0 0
1 1 1 1 1 1 1 1 -19.5 mV
i § ~19.5mV Step
10Jo|o|o|olo|o 2,500 mV
Table 2
READ = Digital 1
o blue Volies
1 1 1 1 1 1 1 1 +43.8
1 1 1 1 1 1 1 0 +43.6
$ 0.1875 dB Step
) 0 0 0 o 0 1 0 -3.63
0 0 o o 0 0 9] 1 -3.81
0 0 0 0 o 0 0 0 -4.00
Table 3
VbD- 21 20 Positive power supply, +5 V.
This power supply is internally connected to the digital output logical
circuitry RD1 ~ RDS8 to avoid the deterioration to the noise
performance. Same power supply as to Vpp, should be used.
DG 22 22,23 | Digital ground level, O V.
AG 23 24 Analog ground level, O V.
AGCC 24 25 An external capacitor of more than 1 uF should be connected
between AGCC and AG. This capacitor is necessary to compensate
the DC offset voltage generated in the AGC circuit.
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Pin Name

Pin No.

RS

GS

Function

VR1, VR2

25,26

26, 29

The MSM6950 provides the voltage reference which is used for AD
and DA convertions.

The electrical potential is stabilized to variations of temperature or
supply voltages, but tends to be different from chip to chip.
Therefore, a external adjustment is necessary. The resistors used to
adjust the reference voltage are connected to these pins as shown
in Figure 6.

Figure 6 (MSM6950RS)

A bypass capacitor is required to keep this reference electiical in the
silent condition. A capacitor with the value of more than 1 uF is
recommended. The reference voltage on VR2 is determined by the
following equation and the typical value is +2.5 V.

Ry + R,
VREg=1.2 x——R—— [volts]

AIN

27

30

Receive analog signal input pin. The maximum input level is about
+7.2 dBm (5 Vp-p).

DT, PT

28,29

31,32

These pins control the transmit and receive analog signal paths for AC
loop test, DTMF tone, guard tone and call progress tone. For details,
refer to Table 9.

AOUT

30

33

This is the transmit analog signal output terminal. The output
resistance is about 10 £ and the load resistance should be more than
10 k2. The higher the road resistor is, the lower the power dissipation
of MSM6950 becomes.

When the full scale digital data is input to DA, the output voltage on
AOUT becomes as follows.

Input Data to DA Reference Voltage Output Voltage (AOUT)

Plus Full Scale 217V
+25V
Minus Full Scale -2.19V

Table 4
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Pin Name

Pin No.

RS

GS

Function

LT

31

35

LT is used to provide the local AC loop test function.

When digital 1 is inpht to LT, the transmit analog signal bypasses the
transmit bandpass filter and is directly routed to the receive bandpass
filter. At this time, the transmit analog signal must be of the same
channel with the receiver. The passband of the receive bandpass

filter is selected by LT and MODE as shown in Table 5.

LT | MODE Receive BPF's Passband AIN AOUT

0 2,000 ~ 2,800 Hz
1 Open Shorted to AG (OV)
1 800 ~ 1,600 Hz

Normai Operating State

Table 5

©

FT

32

36

FT controls the external transmit signai to be input to the MSM6950
and to send it over telephone line through the AOUT terminal. When
FT is in digital 1 state, XIN is connected to the transmit filter input
and external analog tones, such as DTMF tone, can be input to

the MSM6950 through the XIN terminal.

When digital O is applied to FT, the output signal from DA converter

is routed to the transmit filter input. This is the norma! application
for the MSM6950.

GT

33

37

GT controls the signal to select the frequency of the guard tone and
this is a necessary function to be used internationally.

At the same time, the passband width of LPF is decided according to
the frequency.

GT Guard Tone Frequency LPF’s Passband

0 550 Hz 0~ 725Hz

1 1,800 Hz 0~ 2,900 Hz

Table 6

LPF plays a role of rejecting harmonic components from the
originated guard tone. In addition to it, this LPF can be also used in
the receiver as the band limiting filter during call progress tone
detection.

XIN

34

38

XIN is an external analog signal input. As described in the paragraph
for FT, XIN is activated when FT is in digital 1 state. The maximum
input level is about +7.2 dBm (5 Vp-p).
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Pin Name

Pin No.

RS

GS

Function

SP

35

39

SP is a control signal input that determines the width of PAM signal
output from DA and the voltage gain of the transmit amplifier.

As the fundamental signal level changes according to the width of
PAM signal, the compensation for the voltage gain is required to keep
the transmit analog signal at a level.

The advantage of the variable PAM width is effective in the special
PSK modulating method devised by OKI. (Refer to APPLICATIONS
INFORMATIONS 1-2 about this method)

The width of PAM signal is determined by SP, LT and MODE as
shown in Table 7.

SP LT Mode PAM Signal Width Operating Mode

0 - * 104 uS Other Than Below Cases
1 0 0 104 uS

Data Transmission
1 0 1 52 uS OKI Original
PSK Modulating
1 1 0 52 uS Method

AC Loop-back Test
1 1 1 104 uS

Table 7

The width could be 52 us only when OKl's original PSK modulating
method is applied in the higher frequency channel. In the FSK mode
and in the normal PSK mode, SP should be in digital O state.

MODE

36

40

MODE determines the role of each BPF by controlling SWT and SWR
as shown in the circuit configuration.

When digital O is applied to this pin, the low channel BPF is assigned
to the transmitter and the high channel BPF is assigned to the
receiver. This condition is called as ““Originate mode’’. When digital 1
is input to MODE, the positions of BPFs are reversed and this is cailed
as “Answer mode"’.

During the AC loop back test, the frequency band used for this test
becomes the receivers channel determined by MODE.

MODE Mode Transmit Filter Receive Filter

0 Originate L - BPF (800 ~ 1,600 Hz) H - BPF (2,000 ~ 2,800 Hz)

1 Answer H + BPF (2,000 ~ 2,800 Hz) L - BPF (800 ~ 1,600 Hz)

Table 8

RFO

37

41

RFO is the analog signal output of the receive filter,

This signal is to be connected to the AGC circuit through an external
capacitor of more than 0.1 wF. The load resistance should be more
than 10 k. The maximum voltage swing is about 5 Vp-p.

-A-205



4 MODEM:- MSM6950 ¢

Pin Name

Pin No.

RS

GS

Function

AGCI

38

44

AGCI is the input pin of the AGC circuit and is connected to RFO
through an external capacitor as shown in Figure 7. The role of the
capacitor is to avoid a bad influence for the DC offset voltage
generated in the receive filter. The input resistance is high and the
maximum input voltage swing is about 5 Vp-p.’

Receive
Filter

R10 c3
100k§2 0.1uF

Figure 7 (MSM6950RS)

GR2, GR1

39,40

45, 47

The output guard tone level can be adjusted by using external
resistors as shown in Figure 8.

AOUT
Guard Tone
Generator

Figure 8 (MSM6950RS)
The approximate output tone level is determined by the following
equation.

Ry Ry,
VAOUT = 20*log ———— -14 [dBm]

In Bell's standard sets, as the guard tcene function is not applied, GR1
should be connected to GR2 directly.

VSS

41

48

Negative power supply pin. -5 V.

VpD:

42

21,49

Positive power supply pin. +5 V.
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MSM6950RS CIRCUIT WIRING ILLUSTRATION (MSM6950RS)
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¢ MODEM-MSM6950 ¢

APPLICATIONS INFORMATION

1. Operating Modes

MSM6950 provides a variety of operating modes. By utilizing these operating modes of
MSM®6950, a superior modem system can be realized easily. The operating modes determined
by some control pins are summarized in Table 9.

1-1  FSK and Normal PSK Mode

This mode is useful not only for normal applications that utilize DSP as modulator and
demodulator, but also for the special application that uses only filtering functions of the
MSM6950.

The sampling rate for DA and AD conversions — the same length as WRITE and START
signal respectively — should be between 7 kHz and 9 kHz. Timing chart is shown in Figure
2 and Figure 3. In this mode, the wide of PAM signal derived from DA is to be set at 1/9.6
kHz. Therefore, when the sampling rate is 7.2 kHz, the amplitude of the fundamental com-
ponent on DA’'s output is less than 2.5 dB compared with the PAM signal of 100% hold.
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