=

N
r o

™
o
=
&
| 2

i,

FIRST EDITION
ISSUE DATE: JUN., 1993



Introduction to D2B ............cceevevienen 1
Block Diagram/Pin Assignment ............. 3
Pin Description ........c.cccooevveeeieeeeeenn, 4
Operating Ranges ...........ccccccveeveeueen.. 6
DC Parameters.........cc..cooceveeverenenn, 7
D2B Bus TiMing......c.ccoccvveierveericreennne. 8
I?C InterfaceTiming ...........ccccoeeveeerennn.n. 9
Parallel Interface..........c..cccoooevvenenen.. 12
D2B Frame .........ccoovvceecceeeec 14
Buffers & Registers...........c.ccoevevennnn. 18
Use of Registers .........c.cccooevveevennnnnn.. 19
Register Guide...........c...cccocovveeeeeeennn.. 22
Soldering Guideline ..............ccccoo. 37

Package Outline ..............cccoocoeeeenne.. 38



]
Introduction

The D2B {Domestic Digital Bus) concept was designed by

LI~ il U, VUi ivTas OO LOOoiyiiTu

Philips to prowde the world-w:de industry with a commumcatlon
performance for various environments, such as audio/Video,
automotive, data processing and industrial. For every field, D2B
provides the suitable modes, which determine the transfer speed
and amount of data for each frame transmitted or received. Any
system coring a MCU and a D2B user interface is enabled to
communicate with another equally designed system originating or
being addressed {master to slave transceptions and vice-versa)

using standard D2B protocols.

D2B should be of special int

entertainment electronics who are given an unique platftormto realize individual

home bus integrations with interactive communication capabilities on control
level,

niifantiirara nf ham
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System compatibility is given thanks to the rigorous standardization of
command structures. In other words, every AV set which is equipped with a
D2B interface can be linked with others equally equipped from different
manufacturers and still communicate accurately. Yet the manufacturer maintains
his individual brand identity as only the mandatory commands are involved with
the standardization, not the user interface.

D2B features allow the user to extend a bus network up to 150 meters
length realized with a balanced cable pair to which up to 50 apparatus’ can be
connected without requiring driver circuits or other peripheral aid. The exchange
of commands and data sequences among different AV sets allow to execute
complex functions required for a desired performance upon pressing a single
button, for instance, on a remote control unit. Consequently, a TV program can
be recorded on a VTR without pressing individual buttons on each set invoived
with this process. Other convenient functions may be included in this operation,
such as monitoring with PIP (picture in picture) while watching a different
program. During the same process not needed sets can be disengaged for
maximum energy economy.

Other opportunities include the shifting of preset stations from one

system to ancther, the automatic alignment of antennas, home bus control

through the telephone line, and many more usefut and convenlent functions.

What is more, the user manuals for a given AV configuration can be simplified
and yet the consumer enioys all functions he paid money for.

QU LIS 28 11 v Py a

NOTICE: D2B and i°C are registered trademarks of Phiiips
Export B.V. and copyright N.V. Philips Gloeilampenfabrieken.
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OKI Electric’'s MSM6307 interfaces between
conventional bus systems and D2B including
buffering of data and interrupt after each
transmission and reception. Transceived are D2B
frames which containin fixed sequences addresses,
control bits and data, as well as parity bits,
acknowledge bits and an end bit.

MSM6307 operates under MCU control while
the program ROM, on-chip or off-chip, contains the
D2B software driverin addition to the system control
program. The MCU serves the hardware interfaces
of the MSM6307, 8-bit paraliel or i12C, and sends
control bytes and data into the D2B chip registers
and buffers to be send out over the D2B bus to other
D28 units. Areceiving D2B equipped unit writes the
bytes into the buffer of its D2B chip and can be read
outby its controlling MCU after the interrupt signalled

by that D2R chin. The MCLU} then internratates the

Uy Widtl WD Lillp. 1110 VI U UiITT IR s Tiaaes o

data in order to execute the desired sequence of
functions. Numerous on-chip control and information
registers allow complex function controls, which
can be realized by convenient controller
programming.
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SYMBOL DIP SOP /O DESCRIPTION

vDD 15 17 | Power supply input, nominally +5 Volts.
GND 14 16 | Ground terminal, nominally 0 Volts.
POR 23 26 i Reset input which requires a capacitor to ground to perform

power-on reset function. A "L" level resets the chip, a "H"
level releases the reset.

6MCI 22 25 { Oscillation clock input, rating 6 MHz, typically.
6MCO 21 24 O  Oscillation clock output.
DS 7 8 I Data strobe for the parallel interface. Upon a "L" level

addresses or data are valid for read and write.

RW 4 5 | During active DS, the level on this pin selects data read or
write operation from and to the parallel interface of the LSI.
*H" = read, "L" = write.

AD 5 6 | Selects whether adresses or data are to be transported on
the parallel bus. "H" = address, “L" = data.

SDA 12 14 I0  Data I/O line of the I1°C interface, open drain output.

SCL 13 15 IO  Clock line of the I2C interface, open drain output.

AO~A2 9-11 10-12 | These inputs set the3 LSBs of the I12C slave address,
programming the 12C address out of 8 aliowed 1°C slave
addresses

i2C 6 7 i Seiects the hardware interfaces. "H" = I?C, "L" = 8-bit paraiiel

Make sure that SDA, SCL, A0, A1, A2 are grounded in the
parallel mode. In the I°C mode, A/D is grounded while R/W

Aand YO ara Aannnantad ¢a \/NN
aliu vu ait LUILIHITLICTU WV VUW.

INT 8 9 (0] After each time slot this output sends an interrupt signal in
both 12C and parallel interface selections.

BUSIN 20 23 ( This is the TTL level D2B input. If the internal D2B driver is
used, this input must be connected to VDD.

BUSOUT 19 22 O Thisis the TTL level D2B output. If the internal D2B driver is
used, this input must be left open.
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Pin Description, cont'd

SYMBOL

DBN/DBP

Do-D7

DIP

16/17

18

SOP

19/20

21

O  DESCRIPTION

10 These are the differential D2B lines and lead to the internal
driver/receiver section to the one direction and to further
D2B bus units to the other. In case of using the TTL inputs
BUSIN & BUSOUT, DBN and DBP must be bridged.

10 Bi-directional 8-bit data bus.

| This is an input for factory testing and may be wired to VDD
or left open in applications.

© MSM6307
eMCI eMco

22pF I l I:' I l 22pF
.
l 6MHz +10% l

NOTE: Capacitor values may change in
accordance with X-TAL characteristics.
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Operating Ranges

Absolute Maximum Ratings

SYMBOL | PARAMETER CONDITIONS VALUE UNIT
Vop Power supply voltage Ta=25°C -0.3~7.0 Vv
Vi Input voltage range Ta=25°C -0.3~Voo+0.3V \
Vo Output voltage range Ta=25°C -0.3~Vpp+0.3V \Y
Tsig Storage temperature - -55 ~ 150 °C
lo Maximum output current Ta=25°C 10 mA
Po Maximum power loss Ta=25°C 700 mw

NOTE: Ratings stressed over above values may cause device malfunction or permanent damage!

Recommended Operating Range

SYMBOL | PARAMETER CONDITIONS VALUE UNIT
Voo Power supply voltage - +4.75 ~ 4525 \Y
Ta Ambient temperature - -40 to +85°C °C
fosc Oscillation frequency - 6 +10% MHz
fouty Duty cycle - 50 +8% Y%
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DC Parameters

DC Characteristics (Ta = -40 to +85°C, V= +5V +10%)
SYMBOL | PARAMETER PIN REF | CONDITIONS | MIN TYP MAX | UNIT
ViH input high voltage A.B - 22 - - i
ViL Input low voltage AB - - - 0.8 \
ViH Input high voltage CDE - 3.5 - - \
Vi Input low voltage CDE - - - 1.5 \
VIHL Input leak current AB.CE 0<Vin<VDD -1 - 1 A
Vo Cutput high voltage F o= -40pA 24 - - \
Voo Output low voltage F lo= 1.6mA - - 04 \"
VoH Output high voltage A lo= -400pA 24 - - \%
VoL Output low voltage A lo=2mA - - 0.4 \
Vot Output low voltage C lo= 3mA - - 0.4 \"
b input leak cuirent D Vin < Vob - - i pA
[ Input low current D ViN= 0V - - -0.2 mA
foo Active supply current - fosc= 6MHz - 9 20 mA

PIN REFERENCES: -

A: DO~D7 D: POR, TEST

B: DS, A/D, R/W, BUSIN E: 12C, AQ, A1, A2

C: SCL,SDA . BUSOUT,IiNT

DC Characteristics of the D2B Interface (Ta=-40to +85°C, V,, = +5V +10%)

SYMBOL | PARAMETER MIN TYP MAX UNIT
Vlon ON-Voltage input [Voer-Voen|] 120 - - mV
Viott OFF-Voltage input {VosrVoBn] - - 20 mV
Viny Differential hysteresis input [VosrVoan] 20 - - mV
Vedm Common mode input voltage 1 - 3.75 \Y
Rin Differential input resistance 100 - -

Vout Differential bus output voltage [VosrVoen] *1 150 - 300 mV
Voot Driver OFF voltage Voer, Voen 045xvDD | - |055xvDD| Vv
Veon Driver ON-voltage Vosr, Voen *2 0.45xVDD - | 0.55xvDD \Y

*1 Load resistance 60, driver ON
‘2 DBP, DBN short circuited

Page 7



D2B Bus Timing (Ta=-4010 +85°C, V, = +5V +10%)

SYMBOL | PARAMETER MiN TYP MAX UNIT

on Driver ON delay with test load. - - 16 us

OFF Driver OFF delay with test load - - 1.6 s

DET Detector delay - - 750 ns
Can be measured on BUSIN & BUSCUT in the test mode

I DBN DBN

son 3 86000

' < i I 8000pF | 80s 8000pF |
- RN
=< T D S
Msmeami o8 mswesor [
. | —

NOTE: LBS and LBD are internal signals.

—\ Feon I —
VIN (LBD) \ / DBP-DBN / \
10% N 10mVy
F 1s0mv 90% 4
DBP-DBN A VOUT (LBS) /
L 10mV 10% /
- » ‘ DE (3
ton ! toFF T T
LINE DRIVER PROPAGATION DELAY DETECTOR PROPAGATION DELAY
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In an I2C environment the MSM6307
works as an I>C slave peripheral only.
Both SDA and SDL are bi-directional
lines connected to a positive supply
voltage via a pull-up resistor. When
the bus is free both lines exhibit "H"
level. Outputs of devices connected
to this bus must provide open drain
oropen coilectorto performthe wired-
AND function.

Data on the SDA must be stable
during the high period of the clock,
SCL. The "H" or "L" state on the data
line can only change when the clock

on SCL is "L"
on 1 L.

S

While the signal on SCL is "H", a start condition is given at
the instant of a "H" to "L" transition on the SDA line. The
reverse transition from "L" to "H" defines the stop condition.
Start and stop conditions are generated by the master
(MCU), exclusively, so is the obligatory acknowledge bit
after 8 data bits. The transmitting device releases the SDA
line with a"H" level for the duration of the acknowledge pulse
from the receiver. The 9th. bit on SCL is the clock pulse for
the acknowiedgement.

After valid start condition the bus is considered busy and
released again a certain time after the stop condition applies.

Simplified Circuit with 8-bit Controller

MSM
83C154

INTO/P3.

P2.0
P21
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e
C Interface, co

12C Interface Timing (fast mode)  (Ta=-4010 +85°C, V,, = +5V £10%)

SYMBOL | PARAMETER MIN TYP | MAX UNIT
tscL SCL clock frequency 0 - 100 kHz
BUF Bus free time before transmission start. 4.7 - - us
HD;STA Hold time at start condition after which 1st clock. 4.0 - - us
tow Clock fow period 47 - - us
tHIGH Clock high period 4.0 - - us
$HO.DAT Data hold time 5.0 - - us
SU;DAT Data set-up time 250 - - ns
SU;STA Set-up time for start condition 47 - - us
tsu;sTO Set-up time for stop condition 4.7 - - us
R SDA and SCL rise time - - 1 us
13 SDA and SCL fall time - - 300 ns
sTOP
N N Nl
SDA /T R / DATABIT 1 Y DATABIT 2
) ll / \ .
T __‘iﬂ* #«r

SCL _-_—T\ } KL ]—_:__:/-j

1 L tSU.DAT o h———
SU;STA tsu;sTo

Low tHIGH

HD;STA
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R
I2C Interface, cont'd

Siave Address Format

The I2C slave address is a 7 bit address, the 4
MSBs are fixed, the three LSBs are
programmable. The desired [2C slave
address of the IC is set with the inputs pins A2,
A1 and AO. The MSM6307 does not support
general calls on 12C.

Slave Receiver Format

D START Condition

Write bit

Slave Address —

7] ACKNOWLEDGE (from slave to master).

. STOP Condition

Slave Transmitter Format

[ Write bit
]

Slave Address

B6 B5 B4 B3 B2 B1
ol 1] ol o]az]a

BO
lao

IEEEEEENYOUNUEEEE)/ EREEEEy] |

Register Address

— Data Bytes

(repeated n times)

NOTE: All addresses and data are sent and received with
their MSB first.

Aregister or buffer address is always preceded by 4 Zeros
(MSBs). When specifying a register or buffer address the
internal pointer of that register or buffer is reset to its first
position.

In the 12C mode the master is the controlling MCU.

o%m@@@umau%wT

Register Address

LDDDDDQGanDDDDDGDDz|

[T1 QTART Canditinn Slave Address —-—— Data Bytes
ted ~ TR (repeated n times)
7 ACKNOWLEDGE (from slave to master). Read bit
7
ACKNOWLEDGE (from master to slave) OR...
. STOP Condition
L._I LU Jdg 0001031371
Slave Address ‘ Data Bytes
(repeated n times)
Read bit
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llel Interface

Parallel Interface Write & Read Timing (Ta =-40to +85°C, V,,; = +5V +10%)

SYMBOL | PARAMETER MIN TYP MAX UNIT
fcve Clock cycle time - 166.67 ns
tavos Address valid to data strobe low -1 tcyc - ns
osL Data strobe low time 3 tcyc ns
DSH Data strobe high time 3tcyc - ns
1AHDS Address hoid time aiter data strobe iow 5icyc ns
toscy Data strobe cycle time 66 tcyc ns
ovDs Data strobe low to data valid time 10 teyc ns
tDov First data valid after data strobe low (READ) - 66 tcyc ns
Simplified Circuit with 8-bit Controller
P10 Do !!
830154 [ =y T
s 05 osP
e or DBN
SDA
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P32 (INTO)

iNT 12C BUSIN

NOTE: Treatment of Unused pins when Paralle! Interface mode.
SDA, SCL, A0, A1, A2 = GND




DO0-D7

D

READ Timing

&l

X RreG aobR__ X

DATA O

X

oata1 X

Data write during strobelow or

o~ high and A/D stable. P
| | 1
[ S LI T

taHDS L \ tbvDSs
Sassman bl kgl
WAVDS
I\ \ DO to D7 and A/D must
tOscy . remain stable during at
‘l| DataOvalid  jeast 5 clock periods after
the falling edge of DS.
W REGADDR XK DATAQ N DATA T X
N ™
Data bus
undefined
|
[
First data read after66 tcyc af]
., the earliest (t Dov)
Vd
tosL tosH
t | 1
—— r \ — —
tavbps N |
= tbov
> e \ |<—>
tHDS DvDs \ tovos
toscy Next data 10 tcyc afterfalling
- edge of DS (t ovDS).




D2B Frame

I e —

Definition

initi . D2B FRAME
A frame refers to the maximum l‘é

PR Py 4 P . al. 2 PR [ S
amount Or ddid lndl Cdan ve

transceived after having won the ' ARBITRATION I
bus arbitration. Every apparatus
can t'ul lount or l'ecei'v'e fU' thrz _1 Slanl Modsl Master i’_,} Slave i Control i iAI' Data l'_ﬂ'plli‘i
Bit | Field Field Field Field

duration of one frame or less but L l L LU
never for more. Within this frame | *81S ' 2 o2 « o[ e [
several data bytes may be MODE 0 - 00 P - PARTTY Evens 0000 n Bytes

. . " 1= W = ACKNOWLEDGE i =0%) IVE="1"
contained in the data field. mzs -?o ::(NDOFDATA MORE DATA="1"; END="0" —nnn
Start Bit Master Field

An apparatus that wants to master the bus tests
whether it is in use and duemﬁt to captu're it. ifitdoes
not want to become a master it monitors the bus. To
initiate a message transfer, the apparatus putsa“L" on
the bus fora unique length oftime. The otherapparatus'

will recognize it as the start bit.

Mode Field

Three different speed modes can be selected in the
mode field. At the end of the start bit competing
masters (which may be in different speed modes)
enter the mode field by putting a series of bits on the
bus, which select either of the available modes. The
speedof the transferis selected by the mode bitsinthe
mode field. in case of competing masters, arbitration
takes place during the mode bits, while the lowest
mode prevails.The selection in the mode field entails
a data rate and data amount limitation which is
associated with each mode as displayed by the table
below. MSM6307 supports mode 0 and mode 1.

2 Data Bytes
209 Bytes/sec.
32 Data Bytes
2457 Bytes/sec

2 Data Bytes
198 Bytes/sec
16 Data Bytes
1497 Bytes/sec
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Here, the address of the device attempting

4 nhtnintha hiigia dafinad anA fallawuadA by
wwuvutanitic vus iduciiiicu ariu iviiuwou vy

the parity bit for the address data. If two or
more apparatus' are transmitting in the
same mode, the arbitration continues into
the master field. Due to the wired-AND
property, the applying master with the
lowest address prevails. Please refer to
the diagram on the next page.
Competing masters put their address on
the bus with the most significant bit (MSB)
first. After each bitthey read and compare.
Ifthe bus condition differs fromtheiraddress
bit they refrain from further attempts and
continue as potential slaves.

Atthe end of the address field, the 12th. bit,
only one master is still transmitting. This
master, then, closes the address field by
issuing a parity bit enabling the other
apparatus' to check the validity of the
address.



’-—— VTR, CD & AMP prevail

VTR & AMP prevail

I ’— AMP prevails

arbitration I

[_— continues

Tv T i0swaw 0001 000000
eo0 - [00]——= 0001100100
TAPE L 108w« 0001 10001.0
AMP ~L— [00]— ™ 0001[00001]00

MODE
(FIELD)

DEVICE
(START BIT)

Siave Fieid

Provided the arbitration has
been won, the master sends
the address of the apparatus it
requires as a slave expressed

in 12 bits headed by the MSB.

All slaves continue rr.\nrhnn the

SIQVO S LU v real:

bus until the slave address bits
do not agree with the own
address and return to

[ B =)
o o

UNIT ADDRESS
{MASTER FIELD)

Py ypy |

Field
MSB first, the master sends a 4-

Cunu (1]
With the
bit word onto the bus which contains the

information ahout tha natiira of tho

OV HQuUVen Quvul uio

transmission as listed in the table below.
The control field is closed with a parity bit
fromthe masterand an acknowledgement
bit from the slave, after which the master
continues io the next fieid.

The slave reads the control bits and checks
their parity. If the slave does not
acknowledge the master may repeat the
transfer. Acknowledgement is refused

when the slave cannot perform the

reqguested task or when the parity is even
eqQuesied lasK orwnen ing panty is even.

In this event, it returns to the monitoring

alur g Ui uig

monitoring state. Ifthe address
matches the contacted siave
reacts with an acknowledge bit
provided the parities of master

and clave addrescas are odd
ang Siave aadaresses are ¢aa

and therefore correct.

state.
I R2 R2 R1 R i s sasommmnomn e
o 0 0O Read slave status
0 0 0 1 Reserved
0O 0 i 0 Read siave siatus and iock
0o 0 t 1 Read data and lock
01 0 O Read medium & least significant lock address nibble
01 0 1 Read most significant lock address nibble
o1 1 0 Read slave status and unlock
6 1 11 Read data and unlock
1 0 ¢ 0 Write memory address and lock
1 0 0 1 Reserved
i 0 1 0 Write commands and iock
1 0 1 1 Write data and lock
i 1 0 O Reserved
1 1 0 1 Reserved
11 1 0 Write commands and uniock
1| 4| 1' 1| AL l.l\ Anta And Yo

vviite Gata




D2B Frame, cont'd

Data Field

This last field is reserved for the
actual data the master intends
to send to or receive from the
slave with the MSB first. It is
composed of 8 databits followed
by an "End-of-Data” bit,
indicating that the current Data
Field is the last one (E = 0) or
that more Data Fields are to be
expected in the frame (E=1),a
Parity bit (odd parity) and an
Acknowledge bit. The End-of-
Data bit is required as the
assigned frame is not
necessarily carrying the
maximum number of Data
Fields. The transmission of the
Data Field is succesfully
concluded, when a positive
acknowledge is received.

Parity Bits

They are included in order to
protect the master address bits,
slave address bits, control bits
and the end-of-data bit. The
parity is defined correct for an
odd number of ones which
equals to alogical "0". In case of
even parity indicating a fault the
parity bit is logic "1".

End-Of-Data Bit

Every data byte is followed by
this EOD bit to inform whether
the prior byte was the last byte
toreceive. The last data byte is
signalled by a logic “0". If more
data follows, by a logic "1".
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Acknowledge Bit

In due course of every frame transfer there are 3 acknowledge
bits demanded, after the slave address, after the control bits and
after each data byte. The acknowledge bit is logic “0" for a
positive acknowledge and is logic "1" in the opposite case.
The slave will not acknowledge the first acknowledge bit positive
when one of the following conditions is met:

1. Slave not present,

2. Timing error,

3. Mode too high for the slave,

4. Parity fault on master and/or slave address.

If one of these cases occur, the transmission will be stopped
entirely and cannot be resumed within the same frame.

The slave will not acknowledge the second acknowledge bit
positive when one of the following conditions is met:

1. Parity fault on the control bits,
2. Receiver buffer not empty,

3. No data in data buffer,

4. If locked to another master,

5. Slave has no memory,

6. Receiver not locked when
lock address requested,

7. Timing error,

8. Reserved control codes.

Also in these cases transmission will be stopped rigorously and
the source can be investigated in the slave status register or in
the interrupt register for timing errors.

The receiver will not acknowledge the third acknowledge bit
positive when one of the following conditions is met:

1. Parity fault on the data,
2. Timing error during the last transfer,
3. Receiver buffer full.

The transmitter retries the last byte, uniess the last Data Field
was the last one fitting in the frame.



D2B Frame, contd

Cable Characteristics
The D2B system uses a balanced pair of cables to realize the bus
structure with the following parameters:

Conductor resistance: <0.1Q/m

Impedance (Z,): 120Q +20%

Bus length: 150m max.

Resistive termination: 120Q £5% (each end)
Number of apparatus: 50 sets max.

Stubs, if any, should not be longer than 2.5 meters.

Logic Levels

The D2B differential bus
conceptemploys negative logic.
When the bus level VoBr-VDBN
is >+120mV the status is
considered "H" and logic *0".
Reversely, when the level is
<+20mV the status is "L" and
logic "1". These voltages are
detection threshold values.

NOTES
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Considering that the buffers and registers are
split in 4 major functional groups the following

OUube 1

display informs the individual allocations.

MASTER SECTION

Master Buffer Read/Write
Master Command Register

Master Status Register

SLAVE RECEIVER SECTION

Siave Receiver Buffer
Slave Receiver Command Register

Slave Receiver Status Register

SLAVE TRANSMITTER SECTION

Slave Transmitter Buffer

Slave Transmitter Command Register
Slave Transmitter Status Register

GENERAL SECTION

Global Register

Lock Address Register
interrupt Register
Clear Interrupt Register

Slave Status Register

NOTE, that on the left table the Master Buffer is
mentionend twice, once for read and once for write

operations with different addresses. The actual buffer
exists once with the specified 34 bytes capacity.

Slave transmitter status register
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HEX | BINARY ABBR | R/W #;I
00 00000000 GL W 2
Global register
o1 00000001 LA R 2
Lock address register
02 00000010  MBW W 34
Master buffer (write)

03 00000011~ MBR R 34
Master huffer (read)
04 00000100
Not defined
05 00000101 SRB R 34
Slave receiver buffer
06 00000110 sTB W 18
Slave transmitter buffer ‘
07 00000111 INT R 1
Interrupt register
08 00001000 CLINT W 1
Clear interrupt register
0% 00001001 SSR R 1
Slave status register
0A 00001010 MCR w1
Master command register
oB 00001011 MSR R 1
Master status register
oc 00001100  SRCR W 1
Siave receiver command regisier
oD 00001101 SRSR R 1
Slave receiver status register
OE 00001110 STCR W 1
Slave transmitter command register
OF 00001111 STSR R 1




MASTER SECTION

A Transmission

REMARK: If not all data bytes have
been transmitted as intended, the not

yet transmitted bytes can be

tranamittad within 2 navt frama
wansmineG wiwin a Nexu rame,

another master transmission cycle.

A Reception

Supply the master buffer with the receiving slave address,
control code and data to be transmitted.

Initiate a master request using the Master Command Register
to start the transmission.

Now transmitting; wait for an interrupt from the Master Section.

Read the Master Status Register to see how many bytes have

asle LC yt

been transmitted.

Clear the master interrupt in the Clear Interrupt Register.

Supply the Master Buffer with the slave address and the

control code

e LOUS.

initiate a master request using the Master Command Register
to enabie reception.

Read the received bytes from the Master Buffer.

Clear the Master interrupt in the Clear Interrupt Register.

[ - S



SLAVE SEC

SLAVE RECEIVER

A Reception

REMARK: The slave receiver buffer
is automatically clearedatinitialization,
writing the Global Register.

SLAVE TRANSMITTER

REMARK: if not all data bytes have
been transmitted as intended, a new
slave transmitter cycle may start by
writing the residual bytes to the slave
transmitter buffer.

slave receiver.

Read the Slave Receiver Status Register to ascertain how
many bytes have been received.

Clear the slave receiver buffer by writing into the Slave
Receiver Command Register (pointer returns to head).

Write the bytes to be transmitte

Transmitter Buffer.

Declare data validity in the buffer by writing into the Slave

Transmitter Command Register.

Now transmitting; wait for an interrupt from the Slave
Transmitter.

Read the Slave Transmitter Status Register to ascertain how
many bytes have been transmitted.

Clear the slave transmitter interrupt in the Clear interrupt
Register.



GLOBAL SECTION

The Global Register is used to specify chip master
addresses and other static parameters related to the
intended communication cycle (every cycle sends or
receives one D2B frame at a time). This register must be
loaded before the chip can take any action.

The Lock Address Register contains the address of the
master to which the device (as slave) is currently locked, in
order to avoid interruption through unauthorized access
during the communication (frame).

ThA Slave Status Register contains the S! tus Byte thatis
eturned to a master in a case of which a *Read Slave
Status control code has been issued by that master.

The Interrupt Register MUST be examined after every
hardware interrupt from the MSM6307. The byte in the
Interrupt Register informs the source of the interrupt
(master, slave receiver, slave transmitter interrupts / timing
error or reset).

Consequently, the Clear Interrupt Register is employed to
clear either of the possibie interrupts. in case of a timing
error during a frame the interrupt is issued by the originating
unit and must be reset accordingly prior to taking any further

dbllUl 1.

As for the individual us

As 1or the indivigual

nd interpretation of buffer/reqister

i ea
contents, please refer to the Reglster Guide hereafter.
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address and some static properties of the chip. Th e address can
be changed without violating the D2B protocol. The new address
will come in effect at the instant of sending the next first mode bit
either by another master or by the chip acting as the master itself.
The chip wiil be uniocked after reioading the Giobal Register. it
is essential that to initialize the chip first, loading this register, if
not the chip will not perform any D2B communication task.

NOTES:

GLOBAL REGISTER

ADDRESS: 00H
TYPE: WRITE ONLY
SIZE: 2 BYTES
BOOLEAN:
TRUE =1
FALSE=0
1. Byte
B7~B0: B11-B4 of D2B device
address.
2. Byte
B7-~B4: B3-~BO0 of the D2B device
address.
B3: Apparatus has property

memory and accepts
memory request.
B2: Don't care.
B1: D2B slave transmitter
section enabled and chip
accepts data request.
BO: Don't care.

NOTES:




O1H
READ ONLY

w SN

SIZE: 2 BYTES
BOOLEAN:
TRUE =1
FALSE =0

1. Byte
B7~B0: Locking master address
medium and low nibble

(B7 to BO).

2. Byte
B7-B4:

B3-BO:

all "0"
Locking master address

himnh nikhhia /0411 ¢~ DOY
iGN NIOG€ (o111 10 ©o).

NOTES:
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The Master Buffer must be loaded with all the information needed
to initiate a message on the D2B bus. In case of a master receive
action, only the first two bytes need to be filled. For a master
transmit action at least three bytes must be filled. Writing this
buffer does not yet initiate the message. Please refer to the
Master Command Register, OAH.

NOTES:
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MASTER BUFFER

(WRITE)
ADDRESS: 02H
TYPE: WRITE ONLY
SIZE: 34 BYTES
BOOLEAN:
TRUE =1
FALSE =0
1. Byte

B7~B0: High and medium nibble of
the slave address
to sent the frame to
(B11 to B4).

2. Byte
B7~B4: Low nibble of the slave
address to sent the

frame to (B3 to BO).
Contain the control bits as
per separate table (chapter
D2B protocol).

B3~BO:

3. Byte to nth Byte

These are the data bytes to be
transmitted from the master to the
slave. Maximum 32 bytes can be sent
within one frame (Master transmitter
and Mode 1, only).

NOTES:



READ ONLY
34 BYTES

Low nibbie of the slave
address of the apparatus
from where the bytes are
read (B3 to BO).

Contain the control bits as
per separate table (chapter
D28 protocol).

B3-BO:

3. Byte to nth Byte

These are the data bytes read from
the slave. Maximum 32 bytes could be
read within one frame, however, a
slave may send 16 bytes maximum in
Maode 1 and a mere 2 bvte in Mode 0

ViQCe wre oY ViCCe L.

NOTES:
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With a master receive action it is possible to read the data that
was received from the slave apparatus. The 3rd. to nth. byte
contain the actually received data, while the number of bytes
received can be retrieved from the Master Status (engIel’ 0BH.
Infact, the same memory location is used as for the Master Buffer

Write, 02H.

NOTES:
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The data received after a slave receive action can be read in the
Slave Receiver Buffer. The 3rd. to nth. bytes represent the actual
datareceived fromthe master, while the numberof bytes received
can be found in the Slave Receiver Status Register.

NOTES:
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SLAVE RECEIVER
BUFFER

ADDRESS: 05H
TYPE: READ ONLY
SIZE: 34 BYTES
BOOLEAN:
TRUE =1
FALSE =0

1. Byte
B7-B0: High and medium nibble of
the master address of the
apparatus from where the
bytes are received

(B11 to B4).

2. Byte
B7-B4: Low nibble of the master
address of the apparatus
from where the bytes are
received (B3 to BO).
Contain the control bits as
per separate table (chapter
D2B protocol).

B3-BO:

3. Byte to n Byte
These are the actual data bytes
received from the master.

NOTES:



TYPE: WRITE ONLY

SIZE: 16 BYTES
BOOLEAN:
TRUE =1
FALSE =0

1. Byte ~ nth Byte
Ali bytes are reserved for data to be
transmitted to the master.

NOTES:

T = Wl L3 Wl Wl LR I
Data n (15 rnnv\

-1 5= ]

el el el el e ol et

The Slave Transmitter Buffer must be filled with the data bytes to

be transmitted when the r\htn is addressed as slave and the

WUT UAnioninalu v S QULITosStu Qo Siave

control code in the Master Buffer Read is “read data". This buffer
is erased when the chip is addressed as slave and a “write
memory address” is specified in the control field.

NOTES:
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B7 B6 B5 B4 B3 B2 B1 BO INTERRUPT REGISTER

POR Timing Timing Timing Master Siave Slave Timing .
occurred 8mor efror : arror : interrupt transmitte receives efmor has ADDRESS 07H
master slave xmit slave interrupt intarrupt occured .
action action rcv action TYPE READ ONLY

SIZE: 1 BYTE
BOOLEAN:
This register has the information about the cause of an interrupt. TRUE = 1
It must be polled when the hardware interrupt is not used. FALSE = 0

Generally, the chip requires attention when the register contents
is not "all zero". Note that bit B0 is OR-wired bit B6~84.

B7: Power-on reset occured.
B6: Timing error during master
NOTES: action.

B5:  Timing error during slave
transmit action.

B4: Timing error during slave
receive action.

B3: Interrupt from the master
section.

B2: Interrupt from the slave
transmitter.

B1: Interrupt from the slave
receiver.

BO: Timing error has occured.
Source in B4-B6.

NOTES:
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CLEAR INTERRUPT

[B7|]Bﬁ[135||54”83| 52||B1| BOI

REGISTER
Clear Clear Clear
l X I X Il X I X I ot [ [vansmer | Focomer E]
ADDRESS 08H " intarrupt intarrupt
TYPE: WRITE ONLY
SIZE: 1 BYTE
BOOLEAN: Likewise, this register is used to clear either of the interrupts and
TRUE = 1 timing errors thatmay have occured. Writing to CLINT also clears
FALSE =0 an interrupt caused by POR.
NOTES: NOTES:
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B7 B6 BS B4

B3

B2

B1

BO

Slave
loI 1| ol::;z;r“

Apparatus
has
memory

Chip1s
locked

Slave Rev
butfer not
empty

Siave Xmit|
buffer not
ampty

This register allows to read the byte the chip transmits when itis
addressed as slave and a "read slave status" control code is
specified. Bits B7, B6 and B5 are always as shown above.

NOTES:
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SLAVE STATUS
REGISTER
ADDRESS: 09H
TYPE: READ ONLY
SIZE: 1 BYTE
BOOLEAN:
TRUE =1
FALSE =0

B7/B6: Always 0 and 1 indicating
the highest mode
available to the slave.

B5: Always "0"

B4: Slave transmitter enabled.

B3: Apparatus has memory.

B2: Chip is locked.

B1: Slave receiver buffer not
empty.

BO: Slave transmitter buffer not
empty.

NOTES:



MASTER COMMAND

REGISTER
ADDRESS: 0AH
TYPE: WRITE ONLY
SIZE: 1 BYTE
BOOLEAN:
TRUE =1
FALSE=0

B7 = 1: Request to initiate a
message.

B7=0:

Cancel message request.

After a maximum duration of a frame

(>17ms)itcan be determined whether

the action was successful. When after

that time stifl no master interrupt is

received, one can be certain that the

message was not initiated.

B5=1: Sets mode 1
B5 =0: Sets mode O

NOTES:

Register Guide MCR 0AH

|§7|| ||Bs|[B4][asllaz|]B11|Bo|
SO e

This register is used to start a message on the D2B bus as a
master and defines the mode.

NOTES:
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The result of a master action can be ascertained using this
register which is normally read after a master interrupt.

NOTES:
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MASTER STATUS
REGISTER

ViR AT § Rl

ADDRESS: 0BH
TYPE: READ ONLY
SIZE: 1 BYTE
BOOLEAN:
TRUE =1
FALSE=0
B7~B0=0:

No acknowledge received or
transmitted, thus no data
transceived.

B7~B0=1:

A positive slave address
acknowledge received during the
last transfer and no data
transceived.

B7~B0=2:

A positive slave address and control
acknowledge received during the
last transfer and no data
transceived.

B7~B0=>2:

A positive slave address and control
acknowledge received during the
last transfer and (B7~B0)-2 positive
data acknowledges received or
transmitted. Vaiue minus 2 data
bytes transceived.

NOTES:

B7 = 0:

Cancel message request.

After a maximum duration of a time
slot (>17ms) it can be determined
whether the action was successful.
When after that time still no master
interrupt is received, one can be
certain that the message was not
initiated.

B5 =1. Sets mode 1
B5 = 0. Sets mode O



WRITE ONLY
1BYTE

TRUE =1
FALSE =0

o]
~

»
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/

0. Ciears the "Not empty" flag
and the Slave Status
Register's (09H) bit Bi is
set to “0". Then, the chip is
ready to receive new bytes.

o5)

NOTES:
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This register allows to declare the Sie
after which the chip is anewly ready

@

ve HELEIV(:‘I DU
0 receive data.

er empty

<
-
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NOTES:
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[B7][B6[]B5][][B4] ]Bsufz][mllaoj
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Here, the number of received data bytes and the mode in which
this data was received are specified. Normally this registeris read
after a slave receiver interrupt.

NOTES:
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SLAVE RECEIVER

STATUS REGISTER
ADDRESS: ODH
TYPE: READ ONLY
SIZE: 1 BYTE
BOOLEAN:
TRUE =1
FALSE =0

Jos]
b

Abiaonuoo W
r\hrv'aya 0'

B6: 0" = Mode 0
"1" = Mode 1

B5-B0: Have the number of
received data bytes.

NOTES:
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SLAVE TRANSMITTER [B7][B6 [[Bs[[Ba[[B3[][B2]]B1][]BO]
COMMAND REGISTER -
o smittr X”XI XI Xl XI XI XI
ADDRESS: OEH empty
TYPE: WRITE ONLY
SIZE: 1 BYTE
BOOLEAN: With this register the data in the Slave Transmitter Buffer is
TRUE =1 declared valid. When the chip is addressed as slave and the
FALSE =0 control code is “read data" the data in the Slave Transmitter

Buffer will be transmitted.

B7 = 1: Set "Slave Transmitter
Buffer not empty” flag (B0 NOTES:
of 0AH) and declare data

ready to be transmitted.

B7 = 0: Reset “Slave Transmitter
Buffer not empty” flag (BO of
OAH) to receive new bytes.
This command has no effect
when the chipis already busy
with a frame in which the
bytes are being send.

If after a maximum duration
of a frame (>17ms) still no
interrupt is received from
the slave transmitter section
it is certain that no bytes
have been or will be send.

NOTES:

Page 35



Register Guide STSR OFH
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This register specifies the number of data bytes which are
transmitted in a slave transmit action. Normally, it is examined
after a slave transmitter interrupt.

NOTES:
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SLAVE TRANSMITTER
STATUS REGISTER

ADDRESS: OFH

TYPE: READ ONLY
SIZE: 1 BYTE
BOOLEAN:
TRUE =1
FALSE =0
B7: Always "0"
Be6: “0" = Mode 0
“1* = Mode 1

B5~B0: Have the number of
received data bytes.

NOTES:
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All linear dimensions

in milli

meters typicaify. i

Soldering Recommendation

PACKAGE | PART NUMBER | CONDITIONS METHOD PEAK TEMP

28-pin DIP | MSM6307RS - Wave soldering | 260°C x 10 sec

32-pin SOP | MSM6307GS-VK| with or without IR-Reflow 240°C x 10 sec
dry pack Vapor Reflow 215°C x 10 sec

ALy

packaging,

AR L hmn Al A bl
IUN ManuuOuUn |, 4. eulwulg,

MNansnarmbhars 1000
woLBinuei 1909.

handling and soldering, please refer to




32-Pin Smali Outline Package

> I
|}

E: All linear dimensions in miflimeters typicaliy, uniess otherwise specified.
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® MSM6307GS-VK

Trade mark

—~ Model name

of the Oki \

\B,”

M6307
OKI
JAPAN  XXXXXXV

LY

Country of
manufacture

® MSM6307GS-VK

Trade mark

Lot number (See note)

Note: X XX XX XXV
T—- Package code

Running code
Week code (01 - 52)
Year code (Last digit of the current decade)

/— Model name

of the Oki ‘\

\E,
M6307

OKI

JAPAN  XXXXXX
b LY

Country of
manufacture

\— Lot number (See note)

Note: X X X X X X X

Running code
Week code (01 ~ 52)
Year code (Last digit of the current decade)
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NOTICE

1.

7.

The information contained herein can change without notice
owing to product and/or technical improvements. Please make
sure before using the product that the information you are
referring to is up—to—dated.

The outline of action and examples of application circuits
described herein have been chosen as an explanation of the
standard action and performance of the product. When you
actually plan to use the product, please ensure that the outside
conditions are refiected in the actual circuit and assembling
designs.

NO RESPONSIBILITY IS ASSUMED BY US FOR ANY CON-
SEQUENCE RESULTING FROM ANY WRONG OR IMPROPER
USE OR OPERATION, ETC. OF THE PRODUCT.

Neither indemnity against nor license of a third party’s indus-
trial and intellectual property right, etc. is granted by us in
connection with the use of the product and/or the information
and drawings contained herein. No responsibility is assumed
by us for any infringement of a third party’s right which may
result from the use thereof.

The products described herein falls within the category of
strategical goods, etc. under the Foreign Exchange and Foreign
Trade Control Law. Accordingly, before exporting the product
you are required under the Law to file the application for the
export license by your local Government.

No part of the contents contained herein may be reprinted
or reproduced without our prior permission.

MS-DOS is a registered trademark of Microsoft Corporation.

Copyright 1993 OKI ELECTRIC INDUSTRY CO,, LTD.
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