Communication ICs

4-channel ADPCM transcoder for
digital cordless telephone base stations

BU8710AKS

Thisis an ADPCM transcoder which conforms to the G.721 standards listed in the 1988 edition of the CCITT recommen-
dations. Simultaneous processing of four encoder and decoder channels is possible, enabling superb affinity with the
quadruple TDMA which is a standard for PHS (personal handy phone) systems. In turn, this enables voice processing
units for individual base stations in the public telephone network to be configured on single chips.

@Applications
PHS base stations

@Features

1

2)

3)

4)

5)

Can be connected to p-law and A-law PCM codec
through a serial interface. (Both long frames and
short frames can be accommodated.)

Various functions can be controlled through a CPU
interface.

Aninternal power save mode can be controlled sepa-
rately forindividual channels. (Separate encoder and
decoder control are possible.) In addition, external
pin control enables power consumption to be re-
duced for the chip as a whole.

An internal muting function can be controlled sepa-
rately for individual channels. (Separate encoder and
decoder control are possible.)

An internal function silence detection is provided,
which can be controlled separately for individual
channels. (Applicable only to encoders.)

6)

7)

8)

9)

10)
11)

Aninternal background noise generation functionis
provided, which can be controlled separately for in-
dividual channels. (Applicable only to decoders.)
The G.711 (p-law or A-law) output level can be atte-
nuated freely on individual channels.

An internal 64kbps data through mode is provided,
which can be controlled separately for individual
channels.

Internal 32kbps and 64kbps data loop back modes
are provided, which can be controlled separately
for individual channels.

An internal clock generator circuit is provided.
SQFP 80 pin package is used.
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@Block diagram
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@Absolute maximum ratings (Ta = 25°C)

Parameter Symbol Limits Unit
Power supply voltage Vop 7.0 \
Input voltage Vin Vss—0.3 ~ Voo +0.3 Y
Output voltage Vour Vss—0.3 ~ Voo +0.3 Vv
Operating temperature Topr —25 ~ +75 c
Storage temperature Tstg —55 ~ +125 c
@Recommended operating conditions (Ta = 25°C)
Parameter Symbol Min. Typ. Max. Unit Conditions
Power supply voltage Voo 3.6 5.0 5.5 \
Master clock input frequency 1 foLks 122 | 12288 | 124 MHz CKSL="L"
Master clock input frequency 2 forke 19.0 19.2 19.4 MHz CKSL="H"
Master clock duty ratio fouty 40 50 60 %
© Not designed for radiation resistance.
@Pin descriptions
PinNo.| Pin name /0 | Format Function Description
24 | PON | | |CMOS | Poversavephn oors,an Inecuren consumpton's iz,
23 | OSCIN || CMOS | Clock generator input A crystal resonator is connected to this pin to
22 | OSCOUT | O | CMOS | Clock generator output configure a generator circuit.
I e 2
18 RESET | CMOS | System reset When this pin goes LOW, internal circuits are initialized.
19 | uiA || CMOS | Switches between - law, A-law T;,h'ﬂiﬂ'fﬁﬁfﬂ%?vq\‘l;%'ma‘ AUHIGH, the format is
2 MC/D | CMOS | Switches between CPU commands and data
3 MH/L | CMOS | Switches between CPU MSB and LSB
4 MCS I CMOS | CPU Chip Select
5 MRD I CMOS | CPU Read Enable
6 MWR I CMOS | CPU Write Enable
7 MDAT7
8 MDATS This is a CPU interface with
4-bit/8-bit parallel specifications.
8 MDATS (See section (3), “Description of functions” .)
10 MDAT4
” VAT /0 | CMOS | CPU I/O data bus
12 MDAT2
13 MDAT1
14 MDATO
15 | MRDRQ O | CMOS | CPU data read request
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Pin No.| Pin name 1/0O Format Function Description
58 EID1A | CMOS | CH1-A encoder input data
57 EIE1A | CMOS | CH1-A encoder input enable
: These are the dual-system encoder
56 EID1B | CMOS | CH1-B encoder input data input interface for Channel 1, A and B,
55 EIE1B | CMOS | CH1-B encoder input enable
59 EICA | CMOS | CH1 encoder input clock
63 EID2A | CMOS | CH2-A encoder input data
64 EIE2A | CMOS | CH2-A encoder input enable
: These are the dual-system encoder
65 EID2B | CMOS | CH2-B encoder input data input interface for Channel 2, A and B.
66 EIE2B | CMOS | CH2-B encoder input enable
62 EIC2 | CMOS | CH2 encoder input clock
43 DID1A | CMOS | CH1-A decoder input data
42 DIE1A | CMOS | CH1-A decoder input enable
: These are the dual-system decoder
39 DID1B | CMOS | CH1-B decoder input data input interface for Channel 1, A and B.
38 DIE1B | CMOS | CH1-B decoder input enable
37 DIC1 | CMOS | CH1 decoder input clock
35 DID2A | CMOS | CH2-A decoder input data
34 DIE2A | CMOS | CH2-A decoder input enable
: These are the dual-system decoder
33 DID2B | CMOS | CH2-B decoder input data input interface for Channel 2, A and B.
32 DIE2B | CMOS | CH2-B decoder input enable
36 DIC2 | CMOS | CH2 decoder input clock
54 EOD1A O C¥SS CH1-A encoder output data
53 EOE1A | CMOS | CH1-A encoder output enable
CMOS These are the dual-system encoder
52 EOD1B (0] TS CH1-B encoder output data output interface for Channel 1, A and B.
51 EOE1B | CMOS | CH1-B encoder output enable
50 EOC1 | CMOS | CH1 encoder output clock
47 EOD2A 0 C¥g S | CHz-A encoder output data
46 EOE2A | CMOS | CH2-A encoder output enable
CMOS These are the dual-system encoder
45 EOD2B (o] TS CH2-B encoder output data output interface for Channel 2, A and B.
44 EOE2B | CMOS | CH2-B encoder output enable
48 EOC2 | CMOS | CH2 encoder output clock
67 | DODIA o | MOS | GHi-A decoder output data
68 DOE1A | CMOS | CH1-A decoder output enable
CMOS These are the dual-system decoder
69 DOD1B (0] T3 CH1-B decoder output data output interface for Channel 1, A and B.
70 DOE1B | CMOS | CH1-B decoder output enable
71 DOC1 | CMOS | CH1 decoder output clock
TS - 3-state output
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Pin No. | Pinname 170 Format Function Description
74 DOD2A | © C“.F'gs CH2-A decoder output data
75 DOE2A | CMOS | CH2-A decoder output enable
CMOS These are the dual-system decoder
76 DOD2B 0 TS CH2-B decoder output data output interface for Channel 2, A and B.
77 DOE2B | CMOS | CH2-B decoder output enable
73 DOC2 | CMOS | CH2 decoder output clock
79 TEST1 | CMOS | Testinput 1 This is normally set to HIGH.
78 TEST2 | CMOS | Testinput 2
These are normally set to LOW.
27 TEST3 | CMOS | Testinput 3
21
40
Voo - - Voo pin
61
80
1
20
25
30
GND - - GND pin
41
49
60
72

@Electrical characteristics
DC characteristics (unless otherwise noted, Ta = 25°C, Voo = 5.0V)

TS - 3-state output

Parameter Symbol Min. Typ. Max. Unit Conditions
Supply current 1 Ipp1 - 30.0 50.0 mA | fok =12.288MHz ; square waveform input from OSCIN
Supply current 2 Iop2 - - 100 A | PDN=HIGH, all other input pins fixed at HIGH or LOW
Input high level voltage VH 4.0 - Voo
Input low level voltage Vi Vss - 1.0
Input high level current IH —10 - - #A | Vin =Vop
Input low level current I - - 10 pA | Vi=Vss
Output high level voltage Vou 49 - - v lon =0mA
Output low level voltage Vou - - 0.1 \Y loo. =0mA
Output high level current lon - - —1.0 mA | Vou =Voo —0.4V
Output low level current lo 3.2 - - mA Voo =0.4V
Output leakage current lke - - 10 1A
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AC characteristics (unless otherwise noted, Ta = 25°C, Voo = 5.0V)
Parameter Symbol Min. Typ. Max. Unit Conditions
Serial propagation clock cycle 1 tcevi 125 - 15625 ns See Figures 2 and 5
Serial propagation clock cycle 2 tcovz 125 - 31250 ns See Figures 3 and 4
Setup time for enable high level input tensu 15 - - ns See Figures 2t0 5
Hold time for enable high level input tenHD 15 - - ns See Figures 2t0 5
Setup time for enable low level input teLsu 15 — — ns See Figures 2t0 5
Hold time for enable low level input tELHD 30 — — ns See Figures 210 5
Setup time for serial data input tspsu 15 — — ns See Figures 2 and 3
Hold time for serial data input tspHD 15 — — ns See Figures 2 and 3
Serial data output drive delay time tspov — — 60 ns See Figures 4 and 5
Serial data output release time tspHz — — 50 ns See Figures 4 and 5
Setup time for MWR vs. various control timings twasu 15 - - ns See Figures 6to 9
Hold time for MWR vs. various control timings twarp 15 - - ns See Figures 6 t0 9
MWR pulse width twwo 50 - — ns | See Figures 6109
Setup time for MWR vs. write data twosu 15 - - ns See Figures 6t0 9
Hold time for MWR vs. write data twoHD 15 — — ns See Figures 6to 9
Setup time for MRD vs. various control timings trasu 15 — — ns See Figures 7 and 9
Hold time for MRD vs. various control timings traHD 15 — — ns See Figures 7 and 9
MRD pulse width tRwD 50 - — ns | SeeFigures7and9
MRD vs. read data drive time troby - — 40 ns See Figures 7 and 9
MRD vs. read data release time tRDHZ — — 40 ns See Figures 7 and 9
Data write interval after command/data writing twepl 100 — — ns See Figure 6
Command write interval after data writing twoci 900 — - ns See Figure 8
Data read interval after command writing treoi 100 — - ns See Figure 7
Command write interval after data reading troc 100 — - ns See Figure 9
Data read interval after data reading troDI 100 — - ns See Figure 7
Data read interval after written data release tovri 40 — — ns See Figure 7
Wirite data drive interval after data reading trovi 40 — — ns See Figure 9

* The values for AC characteristics were tested at the timing shown below.

Fig. 1

0.8X Voo

0.2XVop

% The values for AC characteristics which apply to output pins were tested with

a load capacitance of 50 pF connected.
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@Input/output signal timing charts
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Fig. 2 Encoder input timings

ROHM 105



Communication ICs BU8710AKS
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Fig. 3 Decoder input timings
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Fig. 4 Encoder output timings

ROHM 107



Communication ICs

BU8710AKS

S
A X X X XLSB>L

(In normal mode, with a short frame)

=

0 S G S . 3

(In normal mode, with a long frame)

=

DOD# % —————— MsB
DOC:
teLHD [‘
DOEs# %
tsoov =+ teoov
DODskse —————— {MsB)
DOC::
teLHp [‘
DOE# % J
tsopy = o '—ﬂsnnv
DODs# s —————— {MsBY

Fig. 5 Decoder output timings
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(In synchronized mode)

Note: In Figures 2 to 5, when the 64kbps data through mode is set, the normal 4-bit output encoder output is equivalent
to the timing of the decoder 8-bit output (corresponding to Figure 5), and the normal 4-bitinput decoder input is equivalent

to the timing of the encoder 8-bit input (corresponding to Figure 2).

Correspondence between encoder and decoder input pins

Channel EIEk* EID* EIC# % DIE = DID s DIC
1-A EIE1A EID1A DIE1A DID1A
EIC1 DIC1
1-B EIE1B EID1B DIE1B DID1B
2-A EIE2A EID2A DIE2A DID2A
EIC2 DIC2
2-B EIE2B EID2B DIE2B DiD2B
Correspondence between encoder and decoder output pins
Channel EOE:k EOD: 3% EOC:k DOE:#* DOD:k DOC:
1-A EOE1A EOD1A DOE1A DOD1A
EOC1 DOC1
1-B EOE1B EOD1B DOE1B | DOD1B
2-A EOE2A EOD2A DOE2A DOD2A
EOC2 DOC2
2-B EOE2B EOD2B DOE2B DOD2B
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@Control signal timing charts
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Fig. 6 Command / data writing — data writing timing
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@Description of functions

(1) 4-channel G.721 ADPCM processor

This is a 32kbps ADPCM processor which conforms to
the G.721 standards listed in the 1988 edition of the
CCITT recommendations, and is capable of 4-channel
simultaneous processing. Various kinds of control can be
carried out through a CPU interface. Calculations on the
eight systems listed below can be processed simulta-
neously.

Channel 1-A, encoder

Channel 1-B, encoder

Channel 2-A, encoder

Channel 2-B, encoder

Channel 1-A, decoder

Channel 1-B, decoder

Channel 2-A, decoder

Channel 2-B, decoder

When Pin p/A is HIGH, calculation is carried out in the
p-law mode, and when LOW, calculation is carried out in
the A-law mode.

(2) Clock generator circuit

This LSl has aninternal clock generator circuit which can
be connected to a crystal resonator. Setting the PDN pin
to LOW stops the clock generator circuit, enabling the
line current to be suppressed to a minimum.

When signals are input directly from an external genera-
tor circuit, the clock should be supplied to the OSCIN pin.

OSCIN
oscout

WY
L]

77T 77T

Fig. 10 Example of clock generator circuit

(3) CPU interface

The CPU interface data bus allows either 4-bit or an 8-bit

parallel data transmission to be selected. When data is

written to or read from the internal registers, the user can
initiate control over various types of functions provided
with this LSI.

The following section describes pins relating to the CPU

interface.

e MC/D - -+ Switches between commands and data
from the CPU. When reading or writing
data via the data bus, this switches be-
tween command and register data. When
the MC/D pin is HIGH, commands can be
written, and when LOW, register data can
be read and written.

e MH/L -+ Switches between the upper and lower bits
of the data from the CPU. When using the
4-bit interface, this switches the upper and
lower four bits of the data. When the MH/L
pin is HIGH, commands are written, and
the upper four bits of the register data can
be read and written. When MH/L is LOW,
the lower four bits of the register data can
be read and written.

When using the 8-bit interface, MH/L is left
at LOW.

Selects the chip from the CPU. When read-
ing and writing data, the MCS pin is set to
the LOW state.

Enables reading from the CPU. Data can
be read from the data bus by setting MCS
to LOW, MRD to LOW, and MWR to HIGH.

+ Enables writing from the CPU. Data can be
written from the data bus by setting MCS to
LOW, MRD to HIGH, and MWR to LOW.

e MDAT7 ~0
CPU 8-bit data bus. Because there isno in-
ternal pull-up or pull-down resistance, pro-
cessing should be done externally. When
using the 4-bit interface, use MDAT3 ~ 0
on the lower bit side.

<
0O
0

<
Y
@)

<
Pyl

« MRDRQ
Sends a request to the CPU to read data.
On channels where silence detection is en-
abled, if a silence state is detected,
MRDRQ goes LOW.
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1) CPU interface truth table

MC/D |MH/L | MCS | MRD | MWR '\QE%T Operation
H L L IN Writes commands; sets the 4-bit interface
L L IN Writes commands; sets the 8-bit interface
H L L IN When using the 4-bit interface, writes the upper 4 bits. Inhibited when using the 8-bit interface.
When using the 4-bit interface, writes the lower 4 bits. When using the 8-bit interface,
L L L H L IN : .
writes all 8 bits.
L H L L H OUT | When using the 4-bit interface, reads the upper 4 bits. Inhibited when using the 8-bit interface.
L L L L H ouT When using .the 4-bit interface, reads the lower 4 bits. When using the 8-bit interface,
reads all 8 bits.
H H L L L Hi-z qumally inhibited. Sets the serial interface synchronous mode only when no CPU is
being used.
Combinations other than the above Hi-Z | Does nothing
mcro / \ /-
MH/L / AN /-
MCS \ / \ / \ /
MRD \ / \ /
MWR \ /
MDAT3~0
() CMD
MDAT3~0
(oumn DH DL
. . - -
Command writing Data upper bit reading Data lower bit reading
Fig. 11 Basic command writing/data reading timing when using the 4-bit interface
mc/io / \ /-
ML/ \ /-
MCS \ / \ / \ /
MRD
MR \_/ \_/ \_/
MDAT3~0
(N) CMD DH DL
Command writing  Data upper bit reading Data lower bit writing
Fig. 12 Basic command/data writing timing when using the 4-bit interface
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mcio / \ ya
ML\ ya

MRD \ /
MWR \ /

MDAT3~0

(N) CcmD
MDAT7~4
(oum el
MDAT3~0
(©oum DL
- -
Command writing Data reading

Fig. 13 Basic command writing/data reading timing when using the 8-bit interface

mcro  / \ yan
MH/L O\ yan

VWA \_/ \_/
T <X NEED,
YT CemD> 00>

Command writing Data writing

Fig. 14 Basic command/data writing timing when using the 8-bit interface
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2) Internal register mapping

No. Command Register upper bits (DH) Register lower bits (DL) Initial value
CMD name AW o7 [ o6 | 05 | 04 | D3 | D2 | D1 | DO DZANMA Do
0 NOP W — —
| e [ | oo om
: lrowemooms | 2 B Y [ o e e e oo omo
s | wmute  R/w| BT | EE | oA | B35 | Dia | DiB | DoA | DoB | 0000 0000
4 | BACKNOISE |R/W BN B | BN | B | —— 0000
5 LEver w 2 | v [ e | T ~000
XGRS
7 | VOETFLAG | R | pop | [DF | VDF | VDE 0000 —
o | | | Y R R e o
AL Y T Y | 0
A | VDETTIME | W TMs | Thaa | TS | T2 | T | To | 90 0000
o | oommver o S | S o S B B o owo
o [mromoos o 2 | T8 (20 B0 2 0E B | o o
D | LOOPBACK |R/W ] LESK | LEBK | LERK PR | — 0000
I e
F (don't use) S B

The table above shows the internal registers. Initial values indicate the values for the various registers immediately after a system reset (RESET = LOW).
For detalils on the individual commands, please see the specific contents for that command on the following pages.

e Command No.: 0 (NOP) RESE1B - - Channel 1-B encoder initialized
No processing is carried out with this command. RESE2A - - Channel 2-A encoder initialized
e Command No.: 1 (RESET) RESEZ2B - - Channel 2-B encoder initialized
Writing “H” to the corresponding internal register initial- RESD1A - - Channel 1-A decoder initialized
izes the individual encoder and decoder for the channel. RESD1B - - Channel 1-B decoder initialized
The status at this point is the optional reset status noted RESD2A - - Channel 2-A decoder initialized
in the 1988 edition of the CCITT recommendations for RESD2B -+ Channel 2-B decoder initialized
the G.721.

RESE1A - - Channel 1-A encoder initialized
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e Command No.: 2 (POWER DOWN)

Writing “H” to the corresponding internal register sets the
power down mode for the individual encoder and decod-
er for the channel. At this point, the G.721 ADPCM pro-
cessor 5|mply stops calculation processing.

PDNEZ1A - - - - Channel 1-A encoder in power down mode
PDNE1B - - - - Channel 1-B encoder in power down mode
PDNE2A - - - - Channel 2-A encoder in power down mode
PDNE2B - - - - Channel 2-B encoder in power down mode
PDND1A - - - - Channel 1-A decoder in power down mode
PDNDI1B - - - - Channel 1-B decoder in power down mode
PDND2A - - - - Channel 2-A decoder in power down mode
PDND2B - - - - Channel 2-B decoder in power down mode

¢ Command No.: 3 (MUTE)

Writing “H” to the corresponding internal register sets the
mute mode for the individual encoder and decoder for the
channel. In data through mode and data loop back mode,
muting processmg is not carried out.

MUTEZ1A - - - - Muting on Channel 1-A encoder
MUTE1B - - - - Muting on Channel 1-B encoder
MUTE2A - - - - Muting on Channel 2-A encoder
MUTE2B - - - - Muting on Channel 2-B encoder
MUTDI1A - - - - Muting on Channel 1-A decoder
MUTDIB - - - - Muting on Channel 1-B decoder
MUTD2A - - - - Muting on Channel 2-A decoder
MUTD2B - - - - Muting on Channel 2-B decoder

¢ Command No.: 4 (BACK NOISE)

Writing “H” to the corresponding internal register gener-
ates background noise from the decoder output of each
individual channel. The noise output level can be con-
trolled to any level using registers BNLVL2 to 0 (com-
mand no.: 5). In data through mode and data loop back
mode, background noise is not generated.

BNSD1A - - - - Background noise generated for Channel
1-A decoder

BNSD1B - - - - Background noise generated for Channel
1-B decoder

BNSD2A - - - - Background noise generated for Channel
2-A decoder

BNSD2B - - - - Background noise generated for Channel
2-B decoder

e Command No.: 5 (NOISE LEVEL)

This sets the output level for the background noise gen-
erated by the register BNSxxx (command no.: 4) setting.
The noise output levels in the table below are the values
calculated on a logic basis.

BNLVL 2~0 Noise output level (dBmQ)
111 —34.6
110 —40.6
101 —46.5
100 —52.3
011 —57.9
010 —63.0
001 —67.3
000 —69.0

« Command No.: 6 (VDET ENABLE)

Writing “H” to the corresponding internal register initiates
silence detection for the encoder input of each individual
channel. The standard level and time for the silence
detection is supplied by registers VDLV12 ~ 00 (com-
mand nos.: 8 and 9) and registers VDTIM5 ~ 0 (com-
mand no.: A). The results of the silence detection can be
checked by means of a flag using register VDFxxx (com-
mand no.: 7). In data through mode and data loop back
mode, silence detection is not carried out.

VDEE1A - - - - Silence detection enabled for Channel
1-A encoder

VDEE1B - - - - Silence detection enabled for Channel
1-B encoder

VDEE2A - - -+ Silence detection enabled for Channel
2-A encoder

VDEE2B - - - - Silence detection enabled for Channel
2-B encoder

If any of the encoders on channels for which silence
detection is enabled is actually in the silence detection
enabled state (in register VDFxxx, one or more bits are
HIGH), the MRDRQ pin goes LOW. If silence detection
is not in effect on any of the encoders on channels for
which itis enabled (all bits of register VDFxxx are LOW),
the MRDRQ pin is HIGH.
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e Command No.: 7 (VDET FLAG)

For channels on which encoder silence detection is en-

abled by register VDFxxx (command no. : 6), a flag can

be read out which indicates a silent status (HIGH). This
flag can only be read and cannot be written.

VDFE1A - - -+ Silence detection flag for Channel 1-A en-

coder

VDFE1B - - - - Silence detection flag for Channel 1-B en-

coder

VDFE2A - - -+ Silence detection flag for Channel 2-A en-

coder

VDFE2B - - -+ Silence detection flag for Channel 2-B en-

coder

« Command No.: 8 (VDET L-LEVEL)

« Command No.: 9 (VDET U-LEVEL)

When encoder silence detection is being carried out,

these set the reference level on which judgments are

based. This set value is supplied as a 13-bit linear abso-
lute value.

VDLV12 ~ 00 - - - - Sets reference level on which encod-
er silence detection judgments are
based.

e Command No.: A (VDET TIME)

When encoder silence detection is carried out, this sets

the time interval for judgment. The set value issupplied

in 6 bits.

VDTIM5 ~ 0 -+ -+ Sets the time for judgment of encoder
silence. The time is calculated using

the equation below.
[Judgment time] = VDTIM x 8ms
Ex.: If VDTIM = 110000 (binary), the judgment time
will be 48 x 8ms = 384ms

e Command No.: B (OUT LEVEL)

By writing the desired value to the corresponding internal

register, the decoder output level for each individual

channel can be attenuated to the desired level. In data
through mode or data loop back mode, the output level
cannot be controlled.

OLV1A1, OLV1AOQ - - - - Output level control of Channel

1-A decoder

Output level control of Channel

1-B decoder

Output level control of Channel

2-A decoder

Output level control of Channel

2-B decoder

Two bits of control data are assigned to each channel,en-

abling adjustment in a total of four stages. The relation-

ship between the set value and the output level is shown

OLV1B1, OLV1BO -~ -~

OLV2A1, OLV2A0 - - -+

OLV2B1, OLV2BO - - - -

in the table below. The output levels noted here are
recorded using the value prior to attenuation (0dB) as a
reference.

OLVxx Output level
00 0dB « Equivalent to value
01 —6dB prior to attenuation
10 —12dB
iR —18dB

e Command No.: C (THRU MODE)

Writing “H” to the corresponding internal register sets the
64kbps data through mode for the individual encoders
and decoders of the various channels.

THRE1A - - -+ 64 kbps data through mode for Channel

1-A encoder

THRE1B - - - - 64 kbps data through mode for Channel
1-B encoder

THREZ2A - - - - 64 kbps data through mode for Channel
2-A encoder

THREZ2B - - - - 64 kbps data through mode for Channel
2-B encoder

THRD1A - - - - 64 kbps data through mode for Channel
1-A decoder

THRDI1B - - - - 64 kbps data through mode for Channel
1-B decoder

THRD2A - - - - 64 kbps data through mode for Channel
2-A decoder

THRD2B - - - - 64 kbps data through mode for Channel
2-B decoder

| Encoder CH1-A input }Mﬁ Encoder CH1-A output]
| Encoder CH1-B input }Mﬁ Encoder CH1-B output]
| Encoder CH2-A input }Mﬁ Encoder CH2-A output]
| Encoder CH2-B input SAKbDS, I ncoder CH2-B output]
| Decoder CH1-A outputkM{ Decoder CH1-A input |
| Decoder CH1-B outputkmﬁ Decoder CH1-B input |
| Decoder CH2-A outputkmﬁ Decoder CH2-A input |

| Decoder CH2-B output 64KDDS, Decoder CH2-B input |

Fig. 15 Interface relationships in 64 kbps through mode
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e Command No. : D (LOOP BACK)

Writing “H” to the corresponding internal register sets the
64 kbps data loop back mode for the encoder input — de-
coder output and the 32 kbps data loop back mode for the
decoder input — encoder output.

LPBK1A----Loop back mode for Channel 1-A encoder/
decoder

LPBK1B - - - - Loop back mode for Channel 1-B encoder/
decoder

LPBK2A -+ -+ Loop back mode for Channel 2-A encoder/
decoder

LPBK2B - - - - Loop back mode for Channel 2-B encoder/
decoder

e Command No.: E (SERIAL MODE)

This is used to select the timing for the input and output
serial interfaces of the encoder and decoder. When reg-
ister SIFMOD is LOW, the normal operation mode is ef-
fective (short frame or long frame), and when register
SIFMOD is HIGH, the synchronous mode is effective.
This setting is applied to all channels, and cannot be spe-
cified separately for individual channels.

SIFMOD - - - = This switches the serial interface mode. If
a CPU interface is not being used, the mode can be
switched as shown in the truth table below, based on the
logic level of the CPU interface pin.

MC/D{MH/L| MCS | MRD | MWR Mode

Encoder CH1-A input 32kbps Encoder CH1-A output

Encoder CH1-B input 32kbps Encoder CH1-B output

H H L L L

Synchronous mode

Normal mode

Any combination other than the above

Encoder CH2-A input 32kbps Encoder CH2-A output

Encoder CH2-B input 32kbps Encoder CH2-B output

Decoder CH1-A input

Decoder CH1-B input

Decoder CH1-A output 64kbps

i
il

Decoder CH1-B output B4kbps

Decoder CH2-A output 64kbps

Decoder CH2-A input

Decoder CH2-B input

Fig. 16 Interface relationships in 32 kbps/64 kbps
data loop back mode

IHH
I

Decoder CH2-B output 64kbps

[n the 64kbps through mode (command no.: C) and the
64kbps/32kbps data loop back mode (command no.: D),
some functions cannot be used. Please refer to the table
below.

Normal operation Data through mode

Function Loop back mode
Encoder | Decoder | Encoder | Decoder
Reset
Power down
Mute

Background noise generation

Silence detection

X|O|X|O|O|O
O|X|O|0|O|0
X | X|X|X|O|O
X|X|X|X[O|O

Output level control

(4) Serial interface

This is the serial interface which is used to input and out-
put data to and from the 4-channel encoders and decod-
ers. It accommodates all interfaces : the long frame in
normal mode, the short frame in normal mode, and the
synchronous mode.

(nterfaces and signal names[

Interface Channel| Enable Data Clock
1-A EIE1A EID1A
EIC1
. 1-B EIE1B EID1B
Encoder input
2-A EIE2A EID2A
EIC2
2-B EIE2B EID2B
1-A DIE1A DID1A
DIC1
. 1-B DIE1B DID1B
Decoder input
2-A DIE2A DID2A
Dic2
2-B DIE2B DID2B
1-A EOE1A EOD1A
EOCH
1-B EQE1B EOD1B
Encoder output
2-A EOE2A EOD2A
EOC2
2-B EOE2B EOD2B
1-A DOE1A DOD1A
DOC1
1-B DOE1B DOD1B
Decoder output
2-A DOE2A DOD2A
DOC2
2-B DOE2B DOD2B
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The “Enable” and “Data” items are input and output indi-
vidually for each channel. Clocks are input individually,
with one clock being input for two channels. With serial
interfaces, the following three types of timing are avail-
able.

[Timings and their features

Timing Enable Data (in terms of Enable)
Short it i Input/output at delay of
frame 1-bit wiclth 1 bit from rising edge
Normal
mode Long 2-bit width Input/output synchronized

frame of more to rising edge

Synchronous mode or more to rising edge

1-bit width | Input/output synchronized

Generally speaking, there are two types of timing, for nor-
mal mode and for synchronous mode. Normal mode tim-
ing is further subdivided into long frame and short frame
timing.

e Normal mode

This is the mode in which either the long frame or short
frame can be used.

Switching between the long and short frame is done au-
tomatically, based on the pulse width of the Enable sig-
nal.

e Synchronous mode

This is a special timing mode. In this mode, data is input
and output in sequential order, immediately following the
rising edge of the Enable signal, regardless of the pulse
width of the Enable signal.

BU8710AKS
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1) Timings for the various modes

Figures 17 to 20 show the relations between the serial
clock, Enable signal, and data for the various encoder
and decoder input and output, in the normal mode and
the synchronous mode.

S inipininipipininininipininininnininly
ElEsx [ | 1 ]
EIDs# % [D7 ‘D6 D5/D4 D3 D27D1/D0[D7 D6 D5 D4 D3 D27 D1 DO

(In normal mode, for a short frame)

EIC* [Ty

ElEs#:% | | [ | [
EID* [D7 D6 D5 D4 D3 !D2 D1.DO[D7 D6 D5 . D4 D3 D2 D1 DOJ
{In normal mode, for a long frame)

EIC T LU
ElE#3% [T L [T [
EID** [D7 'D6D57D4 D3 D2 D1 . DO[D7 D6 D5 D4 D3 D2 D1 .DOJ

(In synchronous mode)

Fig. 17 Encoder input (at EICx = 64 kHz)

il inipinipipininipinSnipinln
DIEs* _ [ 1 ] ] ]
DID#k* [D3'D2'D1 ' DO[D3'D2 D1 . DO[D3'D2 D1 'D0[D3 D2 D1 DO

(In normal mode, for a short frame)

i T LU LUl
bEexx [ 1 [ 1 [ 1 [ [_1 [
DID#* 3% [D3 D2 D1:DO[D3 D2 D1 DOJD3 D27 D1:D0[D3 D27 D1} DO]J

{In normal mode, for a long frame)

o1 Lo T I A o I A O I O I
DIEs# 1 1 1 1
DID % [D3 D2 D1 'DO[D3TD2 D1 . DO[D37D2 D1 DO[D3 D2 D1 DO

(In synchronous mode)

Fig. 18 Decoder input (at DICx = 32 kHz)
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Eoc L[ L L L L L L L L L L L LT LT L LT LT
EOEs* _ [ | 1 1 ] ]
EOD*% ———{ D3 D2 D1 . DO[D3 D2 D1 . DO[D3 D2 D1 . DO[D3 D2 D1 DO0]

(In normal mode, for a short frame)

Boc: T Uyt

EQE::# | L1 L1 L1 L1
EOD#% ———{ D3 D2 D1 DO[D3 D2 D1 DO[D3'D27D1.DO[D3 D2 D1 DO]J
(In normal mode, for a long frame)

EOC=* Ty
EOE*:* [ [ [ L T |
EOD#% ——{ D3 D2 D1, DO[D3 D2 D1 DO[D37D2 D1 .DO[D3 D2 D1 DO]J

(In synchronous mode)

Fig. 19 Encoder output (at EOCx = 32 kHz)

pocx ~ L[ LI LI LI e
DOE*% [ | [ [
DOD#% ——— D7 ' D6 . D5 D4 D3 D2 D1 . DO[D7 D6 D5 D4 .D3 D2 D1 DO

(In normal mode, for a short frame)

DOE#3# | | [ | [
DOD#% ——[ D7 . D6 . D5 D4 D3 D2 D1 ! DO[D7 D6 D5 D4 D3 D2 D1 DO]
(In normal mode, for a long frame)

DOC# LML
DOE 1 [ | [

DOD##% ——— D7 | D6 . D5 D4 D3 D2 D1 . DO[D7 D6 . D5. D4 D3 D27 D1 DO
(In synchronous mode)

Fig. 20 Decoder output (at DOCx = 64 kHz)
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2) Relation between clock frequency and data word length

Serial data is interfaced in two lengths, 8 bits and 4 bits.
For 8-bit data, the transmission speed is 64kbps, and for
4-bit data, the speed is 32kbps.
1. For 64 kbps transmission
The clock frequency is set within a range of 64kHz to
8MHz. This transmission speed is applicable in the fol-
lowing cases.
e For encoder input and decoder output when normal
ADPCM calculation is being carried out.
¢ For encoder and decoder input and output in the data
through mode.
¢ Forencoder input and decoder output in the data loop
back mode.

3) Output delays in relation to input
After datais input, it takes a certain amount of time for the
data to undergo ADPCM calculation before being output.
This section explains delays in data output in relation to
data input.

First, we will look at the relationship between the timing
atwhich serial data is input from and output to an external
source, and internal operation.

In Figures 21 to 24, the timings for items (2) to 3 and 7)
to (9 are indicated as seen from the pins, while items @
to(e) show internal signal states. The items are explained
below, in numeric order.

1. An 8-bit or 4-bit data row is input serially based on the
input clock (@), Input Enable signal 2), and input data (3).
Figures 21 to 24 show the states for the normal mode
only. The timing for the synchronous mode is equivalent
to that for the long frame in the normal mode.

2. Immediately after the 8-bit or 4-bit data has been in-
put serially at step (@), the calculation start pulse @) is
generated. Also, at this point, the data which is the target
of the calculation(5), which has been converted from seri-
al to parallel data, is prepared as parallel 8-bit or 4-bit
data.

2. For 32 kbps transmission

The clock frequency is set within a range of 32kHz to

8MHz. This transmission speed is applicable in the fol-

lowing cases.

e For decoder input and encoder output when normal
ADPCM calculation is being carried out.

¢ Fordecoder input and encoder output in the data loop
back mode.

3. The calculation is carried out on the target data.
Calculation is completed before the next calculation start
pulse (@) is received, and the resulting data (e) is updated
by the calculation start pulse #). In the data through and
data loop back modes as well, the ADPCM calculation
processing is omitted, but the timing at which the result-
ing data () is updated remains the same.

4. The data resulting from the calculation (§) is latched
in order to be converted from parallel to serial data. With
a short frame in the normal mode, this is done following
one cycle after the rising edge of the Output Enable sig-
nal (8), at the rising edge of the output clock (7). With a
short frame in the normal mode, and in the synchronous
mode, this is done at the rising edge of the Output Enable
signal. In addition, the 8-bit or 4-bit data is output serially
based on the output clock, the Output Enable signal (8),
and the Output Data signal (9).

[Supplementary information for Figures 21 ~ 24]

e SDiw -+ Serial input data targeted for calculation

e PDiw---+ Parallelinputdatatargeted for calculation

e PDow -+ Parallel output data resulting from cal-
culation

e SDow -+ Serial output data resulting from calcula-
tion
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4) Normal ADPCM calculation for the encoder
Figure 21 shows the data delays that take place with nor-
mal ADPCM calculation for the encoder.

@ Input clock
@ Input Enable j ﬂ ﬂ ﬂ

(short frame)

(engirame) || ] B L
3) Input data M SDi {(n) XEX SDi (n+1) W SDi (n+2) M

ulse is generated when all data has been input

@ Calculation @ ﬂ

start pulse

® Data serving as PDi (n—1) >< PDi (n) >< } PDi (n+1) ><
target of
calculation

Latched at rising edge of pulse

® Data resulting PDo (n—2) >< PDo (n—1) >< PDo (n) ><
from
calculation

@ Output clock

Data is latched at the rising edge of the clock one cycle after the rising
edge of the Enable signal, and is output serially (when using the short frame).

® Output Enable J_\ ’_‘ ’_‘
(short frame}
(long frame) | | | ‘ | | @ ‘ ‘ |

\ Data is latched at the rising edge of the Enable
signal, and is output serially (when using the long frame)

© Output data M SDo (n—2) XEX SDo (n—1) M SDo (n) M

Fig. 21 Data delays for the encoder

As shown in Figure 21, if the input clock exceeds 64kHz
and the output clock exceeds 32kHz, and the Input En-
able and Output Enable are in the same phase, a delay
equal to two data samplings will occur. Delays occurring
under other conditions can also be determined based on
Figure 21.
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5) Normal ADPCM calculation for the decoder
Figure 22 shows the data delays that take place with nor-
mal ADPCM calculation for the decoder.

@ Input Enable
(short frame)
(ong rame o) 1 L1}
@ Input data M SDi {n) XBX SDi (n+1) M SDi (n+2) M
(short frame)
Pulse is generated when all data has been input
@ Calculation start pulse m

() Data serving as PDi (n—1) >< PDi (n) >< ) PDi (n+1) ><
target of calculatiort

Latched at rising edge of pulse

® Data resulting PDo (n—2) >< PDo (n—1) >< PDo (n) ><
from calculation

@ Output clock
® Output Enable ﬂ

(short frame)

(ong rme) | L] @ | L

\ Data is latched at the rising edge of the Enable signal, and is output serially
(when using the long frame)

@ Output data M SDo (n—2) XEX SDo (n—1) M SDo (n) m

Fig. 22 Data delays for the decoder

Data is latched at the rising edge of the clack one cycle after the rising edge of
the Enable signal, and is output serially (when using the short frame).

As shown in Figure 22, if the input clock exceeds 32kHz
and the output clock exceeds 64kHz, and the Input En-
able and Output Enable are in the same phase, a delay
equal to two data samplings will occur. Delays occurring
under other conditions can also be determined based on
Figure 22.
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6) Data through mode and loop back mode

Figure 23 shows data delays in the 64kbps data through
mode, for the encoder and decoder. The figure also
shows data delays in the 64kbps data loop back mode,
for encoder input and decoder output.

@ Input clock
@ Input Enable ﬂ ﬂ ﬂ

(short frame)

(long frame) ‘ ‘ | | ‘ | | ‘ | | L
@ Input data M SDi (n) XEX SDi (n+1) M SDi (n+2) M

’_P‘ulse is generated when all data has been input

O] ]

(® Data serving as PDi (n—1) >< PDi (n) >< ) PDi (n+1) ><
target of calculation

@ Calculation start pulse

Latched at rising edge of pulse

® Data resulting PDo (n—2) >< PDo (n—1) >< PDo (n) ><
from calculation

@ Output clock

Data is latched at the rising edge of the clock one cycle after the rising edge
of the Enable signal, and is output serially (when using the short frame).
(® Output Enable

(short frame) ﬂ

fon ) [ ] i 1% | L

\ Data is latched at the rising edge of the Enable signal,
and is output serially (when using the long frame)

© Output data M SDo (n—2) Xﬂx SDo (n—1) XBX SDo (n) W

Fig. 23 Data delays for 64 kbps input and output

As shown in Figure 23, if the input/output clock exceeds
64 kHz and the Input Enable and Output Enable are in the
same phase, a delay equal to two data samplings will oc-
cur. Delays occurring under other conditions can also be
determined based on Figure 23.
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Figure 24 shows data delays in the 32kbps data loop
back mode, for the decoder input and encoder output.

@ Input clock
@ Input Enable J_‘ ’_‘ ’_‘ ,_\

(short frame}

(long frame) J | | | | | |
@ Input data ﬂx SDi (n) m SDi (n+1) XZX SDi (n+2) XEX

Pulse is generated when all data has been input
@ Calculation start pulse @\‘

(® Data serving as PDi (n—1)
target of calculation

PDi (n) >< ) PDi (n+1) ><

Latched at rising edge of pulse

® Data resulting PDo (n—2) >< PDo (n—1) >< PDo (n) ><
from calculation

@ Output clock

Data is latched at the rising edge of the clock one cycle after the
rising edge of the Enable signal, and is output serially

Output Enable (when using the short frame).

(short frame)

(long frame) J | | @ | | |

\ Data is latched at the rising edge of the Enable signal,
and is output serially (when using the long frame)

@ Output data M SDo (n—2) XEX SDo{(n—1) XZX SDo (n) m

Fig. 24 Data delays for 32 kbps input and output

As shown in Figure 24, if the input/output clock exceeds
32kHz and the Input Enable and Output Enable are in the
same phase, a delay equal to two data samplings will oc-
cur. Delays occurring under other conditions can also be
determined based on Figure 24.
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(5) Silence detection method
Silence states can be judged if all of the conditions
listed below have been met. The results of the si-
lence detection are stored in register VDFxxx.
[Condition 10 Must be in Silence Detection Enable
state (register VDExxx = HIGH).
[Condition 200  Must be within the specified reference
level (set using registers VDLV12 to
00). Thereference level is applied as an
absolute value, so it will be within a
range of VDLV to — VDLV.
[Condition 30  Conditions 1 and 2 must be met contin-
uously for more than a given period of
time (set using registers VDTIMS5 to 0).
Figure 25 shows silence detection conditions.

\

Voice input waveform \ N
(encoder) \ / \

\/ Based on value set in registers

VDLV12 ~ 00

Register
VDFxxx

Based on value set
in registers VDTIM5 ~ 0

Fig. 25 Example of silence detection
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@Application

DATA
VALUE

Loa
e V7
}% 8

CPUI/F
timing generator
circuit

_____ | D |"X""§tal

y y

BU8B710AKS

‘%{ CLOCK

VOX

DETECT

)

w1 A-LAW
SELECT }

Reset

|
qT

timing generator

SELECT

<L POWER
{ DOWN

50pin
Connector

Fig. 26 Application diagram
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@Board component layout

ROHM BUS710AKS APPLICATION BOARD @

Fig. 27 Component layout
[Connector pin correspondence tablel]

Connector BU8710AKS side Connector BU8710AKS side
Pin No. 110 Signal name Pin No. Pin No. 110 Signal name Pin No.

1 | EIC1 59 2 | EID1A 58
3 | EIE1A 57 4 | EID1B 56
5 | EIE1B 55 6 — GND -
7 | EIC2 62 8 | EID2A 63
9 | EIE2A 64 10 | EID2B 65
11 | EIE2B 66 12 — GND -
13 | EOCH 50 14 O EOD1A 54
15 | EQCE1A 53 16 O EOD1B 52
17 | ECE1B 51 18 — GND -
19 | EOC2 48 20 O EOD2A 47
21 1 EOE2A 46 22 O EOD2B 45
23 | EOE2B 44 24 — GND -
25 | DIC1 37 26 | DID1A 43
27 | DIE1A 42 28 | DID1B 39
29 | DIE1B 38 30 — GND -
31 | DIC2 36 32 | DID2A 35
33 | DIE2A 34 34 | DID2B 33
35 | DIE2B 32 36 — GND -
37 | DOCH1 71 38 (e} DOD1A 67
39 | DOE1A 68 40 O DOD1B 69
41 | DOE1B 70 42 - GND -
43 | DOC2 73 44 (o] DOD2A 74
45 | DOE2A 75 46 O DOD2B 76
47 | DOE2B 77 48 — GND -
49 I RESET (%) (18) 50 - GND —

(k) -+ Logic reversed in relation to BU8710AKS and supplied (positive logic input)
% Connector header used: FAP-50-07#1 by Yamaichi Electric
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[Items relating to switches and LEDs[]

Switch / LED
Basic function
No. Name
SW1~4 COMMAND VALUE Sets command number (4-bit).
SW5~12 DATA VALUE Sets data to be written (8-bit).
SW13 WRITE Writes da}ta to |nterng| register based on SW1 ~ 12 setting. Reads results that have been written
and monitors them via LED1 ~ 8.
Reads data from internal registers in real time, based on SW1 ~ 4 setting, and
Swi4 READ monitors data via LED1 ~8,
SW15 RESET Initializes the LSI.
SW16 POWER DOWN Initiates the power save mode for the LSI.
SW17 CLOCK SELECT Selects the master clock frequency supplied to the LSI. LOW — 12.288 MHz, HIGH— 19.2 MHz.
SW18 4/ A-LAWSELECT | Switches the G.711 format. LOW— A-law, HIGH— 4 -law.
LED1~8 READ DATA If SW13 or SW14 is on, reads the data from the internal register and displays
the results.
LED9 VOX DETECT Displays silence detection results for various channels. Lights when the LS| pin MRDRQ is LOW.

*k Setting any switch to the upward position turns it on (logic 1), and setting it to the downward position turns it off (logic 0).
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(1) Preparing peripheral circuits

(@ Processing a 50-pin connector

All of the pins in the serial interface (pin numbers 1 to 47,
excluding the GND pin) are pulled up on the board, so
only those pins which will actually be used should be con-
nected to the desired signals.

If the reset pin (pin 49) is not being used, it should be pro-
cessed to the GND pin.

(2) Processing the power supply

A power supply of 5V should be supplied from POWER
on the board.

(2) Operation procedure
[Basic operation]
(@ Using SW17, set the master clock frequency.
(2) Using SW18, set the G.711 format.
(® Using SW16, turn off the power save mode.
(@ Press the reset switch to initialize the LSI.
At this point, normal voice transmission can be carried
out through the serial interface.

@External dimensions (Units: mm)

16.410.3

14.0£0.2

16.440.3
14.010.2

:lql
=]
0.1530.1

g AN
ﬂ_ RV TR 10
<l g
o 0.65 0.3+0.1 E

[Writing data to internal registers]

(@ Using SW1 ~ SW4, set the command number.

(@ Using SW5 ~ SW12, set the data to be written.

(3 Press SW13 to write the data to the internal register.

(4) The datais read automatically immediately after it has
been written, and is displayed by LED1 ~ LEDS.
Check to make sure the data has been written correct-
ly.

[Reading data from internal registers]

(@ Using SW1 ~ SW4, set the command number.

(@ Turnon SW14 to read the data for the command num-
ber set using SW1 ~ SW4 in serial time. The results
are displayed by LED1 ~ LEDS.

dIf the settings for SW1 ~ SW4 have been changed,
the results displayed will change accordingly.

[Data can also be written while other data is being
read.
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