LAPIS

SEMICONDUCTOR Issue Date: Oct 14, 2011

ML7204-003

VoIP CODEC

GENERAL DESCRIPTION

The ML7204-003 is a speech CODEC for VoIP. As a speech CODEC, this LSI allows selection of
G.729.A/G711 and supports the PLC (Packet Loss Concealment) function.

With an echo canceler that handles 32 ms-delay and FSK detection/generation, DTMF detection/generation, and
tone detection/generation functions, the ML7204-003 is the most suitable LSI for adding the VoIP function to
TAs and routers.

FEATURES

e Power supply voltage
Digital power supply voltage (DVDDO, 1, 2): 30to3.6V
Analog power supply voltage (AVDD): 30to3.6V
e Speech CODEC:
G.729.A (8 kbps)/G.711 (64 kbps) p-law and A-law (supports individual setting for transmission and
reception)
Supports ITU-T G.711 Appendix 1 compliant PLC (Packet Loss Concealment) function
Supports the 2-channel processing function (for 3-way communication)
o Built-in FIFO buffer (640 bytes) for transmission/reception data transfer
Allows selection of Frame/DMA (slave) interface
¢ Provided with echo canceler for handling 32 ms delay and Range Controllers
e DTMF detection
e DTMF generation (the tone generation function enables generation of DTMF signals)
e Tone detection: 2 types (1650 Hz and 2100 Hz: Detection frequency can be changed)
e Tone generation: 2 types
e FSK detection
¢ FSK generation
o Built-in 16-bit timer: 1 channel
e Dial pulse detection function (secondary function of general-purpose 1/O ports)
e Dial pulse transmission function (secondary function of general-purpose 1/O ports)
¢ General-purpose /0 ports : Equipped with 7 ports (with some of them having secondary function allocation)
e Two types of built-in linear PCM CODEC (CODEC_A and CODEC _B)
¢ Analog interface
CODEC_A side: Incorporates one type each of input amplifier and output amplifier (10 kQ driving)
CODEC _B side: Incorporates one type each of input amplifier and output amplifier (10 kQ driving)
e PCM interface coding format:
Allows selection of 16-bit linear/G.711 (64 kbps) p-law or A-law
e PCM serial transmission rate: 64 kHz to 2.048 MHz (fixed to 2.048 MHz for output)
¢ PCM time slot assignment function (allows up to 2 slots for input and 1 slot for output individually)
When set to p-law/A-law: Supports up to 32 slots (BCLK: 2.048 MHz)
When set to 16-bit linear: Supports up to 16 slots (BCLK: 2.048 MHz)
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e Master clock frequency:
12.288 MHz (crystal; external input)
o Supports hardware and software power down
¢ Package:
64-pin plastic QFP (QFP64-P-1414-0.80-BK)

(ML7204-003GA)
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PIN CONFIGURATION (TOP VIEW)
Oy = 8 -
33332 ¢8¢ 3
556680022 23292z223
AVDD [49 | 32]1D15
AINOP[ 50 | 311 D14
AINON[ 51 | 301 D13
GSXO0 [52 | 29]1D12
GSX1 [53] 28] D11
AININ[ 54| [ 271D10
AVREF [ 55 | 26 D9
VFROO [56 | [ 25]D8
VFRO1 [57 | [ 24]D7
AGND [ 58| 23] D6
DGND2[ 59 | [ 22]D5
XI [60 | [ 21]D4
X061 | 20]D3
DVDD2[ 62 | 19 ] D2
VREGOUT [ 63 | 18] D1
VBG [ 64 | 17 ] DO

TST1 [ 1| @
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64-Pin Plastic QFP

FR1B [ 11

INTB/GPIOA[6] [ 12

CSB | 13
RDB [ 14
WRB [ 15

DGNDO [ 16 |
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PIN DESCRIPTIONS
Pin When
QFP64 Symbol 1/0 P-D,;B Description

1 TST1 I “0” |Test control input 1: Normally, input “0”.

2 TSTO I “0” |Test control input 0: Normally, input “0”.

3 PCMO @) “Hi-z” |PCM data output [Open drain output pin]

4 PCMI I | PCM data input

| CLKSEL ="0"

PCM shift clock input

5 BCLK 1/0 g CLKSEL ="1”
PCM shift clock output

| CLKSEL ="0"

PCM synchronous signal 8 kHz input

6 SYNC I/O g CLKSEL = 17
PCM synchronous signal 8 kHz output

7 DVDDO — — Digital power supply
Transmit buffer DMA access acknowledge signal input
(primary function)

8 ACKOB/GPIOA4]) /O ! General-purpose I/O port A[4] (secondary function) [5
V tolerant pin]
Receive buffer DMA access acknowledge signal input
(primary function)

o ACKTB/GPIOAD] /0 ! General-purpose I/O port A [5] (secondary function) [5 V
tolerant pin]
FROB:(FD_SEL ="0")

10 FROB 0 o Transmit buffer frame signal output

(DMARQOB) DMARQOB: (FD_SEL ="1")

Transmit buffer DMA access request signal output
FR1B: (FD_SEL ="0")

11 FR1B 0 “ Receive buffer frame signal output

(DMARQ1B) DMARQ1B: (FD_SEL ="1")

Receive buffer DMA access request signal output
Interrupt request output (primary function)

12 INTB/GPIOA[6] 1/0 “H” |General-purpose I/O port A [6] (secondary function) [5 V
tolerant pin]

13 CSB I | Chip select control input

14 RDB I | Read control input

15 WRB I | Write control input

16 DGNDO — — |Digital ground (0.0 V)

17 DO 110 | Data input-output

18 D1 /0 | Data input-output

19 D2 /0 | Data input-output

20 D3 1/0 [ Data input-output

21 D4 1/0 | Data input-output

22 D5 1/0 | Data input-output

23 D6 1/0 | Data input-output

24 D7 1/0 | Data input-output
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Pin When
QFP64 Symbol 1/0 P=DgB Description
05 D8 10 | Data .|n|.3ut-ou.tput. Fix the input to “L ?r” H” when using
the pin in 8-bit bus access (BW_SEL = "1").
26 D9 10 | Dgtg |npu.t-output. Fix the input L” or H” when using the
pin in 8-bit bus access (BW_SEL = "1").
Data input-output.  Fix the input “L” or “H” when using the
27 D10 Vo ! pin in 8-bit bus access (BW_SEL ="1").
Data input-output.  Fix the input “L” or “H” when using the
28 D11 Vo I pin in 8-bit bus access (BW_SEL = "1").
Data input-output.  Fix the input “L” or “H” when using the
29 D12 Vo I pin in 8-bit bus access (BW_SEL = "1").
Data input-output.  Fix the input “L” or “H” when using the
30 D13 Vo I pin in 8-bit bus access (BW_SEL = "1”).
Data input-output. Fix the input “L” or “H” when using the
31 D14 Vo I pin in 8-bit bus access (BW_SEL = "1").
Data input-output. Fix the input “L” or “H” when using the
32 D15 Vo I pin in 8-bit bus access (BW_SEL = "1").
33 DVDD1 — — |Digital power supply
34 AO I I Address input
35 A1l I I Address input
36 A2 I I Address input
37 A3 I | Address input
38 A4 I | Address input
39 A5 I | Address input
40 A6 I | Address input
41 A7 I | Address input
Power-down input
42 PDNB I “0” |“0”: Power-down reset
”1”: Normal operation
SYNC/BCLK input-output control input
43 CLKSEL | “0”: SYNC/BCLK are configured to be input
“1”: SYNC/BCLK are configured to be output
44 DGND1 — — |Digital ground (0.0 V)
45 GPIOA[O)/DPI 1o | General-purposg I/O port A[O] [5 V.tolerant pin] .
Secondary function: Input pin for dial pulse detection
46 GPIOA[1] I/O I General-purpose 1/0O port A[1] [5 V tolerant pin]
47 GPIOA[2J/DPO | 110 | General-purpose. I/O port A[2]' [5V tglerant pin] .
Secondary function: Output pin for dial pulse transmission
48 GPIOA[3] I/0 I General-purpose /0O port A[3] [5 V tolerant pin]
49 AVDD — — |Analog power supply
50 AINOP I I AMPO non-inverting input
51 AINON I I AMPO inverted input

6/214



LAPIS Semiconductor Co. Ltd.

FEDL7204-003-02

ML7204-003

Pin When
QFP64 Symbol 1/0 P_DgB Description
52 GSX0 0] “Hi-z” |AMPO output (10 kQ driving)
53 GSX1 0] “Hi-z” |AMP1 output (10 kQ driving)
54 AINTN I I AMP1 inverted input
55 AVREF O “L” |Analog signal ground (1.4 V)
56 VFROO ) “Hi-z” |AMP2 output (10 kQ driving)
57 VFRO1 ) “Hi-z” |AMP3 output (10 kQ driving)
58 AGND — — |Analog ground (0.0 V)
59 DGND2 — — |Digital ground (0.0 V)
60 XI I I 12.288 MHz crystal interface, 12.288 MHz clock input
61 XO 0] “H” |12.288 MHz crystal interface
62 DvDD2 — — |Digital power supply
63 VREGOUT — — |Internal regulator voltage output pin (approx. 2.5 V)
64 VBG — — |Internal regulator reference voltage output pin

* Explanation of symbols used in the PDNB = “0” column
The symbols denote the following pin conditions when PDNB = “0”:

ch”

“0”
“H”
“L”
“Hi_Z”

: Input a High or Low level signal to the pin.
: Input a Low level signal to the pin

: A High level signal is output from the pin.
: A Low level signal is output from the pin.

: The pin goes into a Hi-Z state.
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ABSOLUTE MAXIMUM RATINGS

Parameter Symbol Condition Rating Unit
Analog power supply AVDD — —0.3to0 +4.6 Vv
voltage
Digital power supply DVDD — ~0.3t0 +4.6 Vv
voltage
Analog input voltage VAIN Analog pin —0.3 to AVDD+0.3 \%
VDIN1 Normal digital pin —0.3 to DVDD+0.3 \%
Digital input voltage . |DVvDD=3.0t0 3.6V —0.3 to +6.0 \%
VDIN2 | 5V tol t
cerantPin M ovpp <3.0 v —0.3 to DVDD+0.3 v
Output current 10 — —20 to +20 mA
Power dissipation PD Ta =60 °C, per package 350 mW
Storage temperature Tstg — —65 to +150 °C

RECOMMENDED OPERATING CONDITIONS

(AVDD =3.0t0 3.6 V, DVDDO, 1,2 =3.0t0 3.6 V, AGND = DGNDO, 1, 2
= 0.0V, Ta =-20 to 60°C unless otherwise specified)

Parameter Symbol Condition Min. Typ. Max. Unit
Analog power supply voltage AVDD — 3.0 3.3 3.6 \%
Digital power supply voltage DVDD — 3.0 3.3 3.6 V
Operating temperature range Ta — -20 — +60 °C
VIH1 Normal digital pin 0.75> 1 | DVDD+|
- . . DVDD 0.3
Digital high-level input voltage 0.75 x
VIH2 5V tolerant pin DVDD — 5.5 V
Digital low-level input voltage VIL Digital pin -0.3 — 0.19 V
DVDD
Digital input rise time tIR Digital pin — 2 20 ns
Digital input fall time tIF Digital pin — 2 20 ns
Digital output load capacitance CDL Digital pin — — 50 pF
Digital output load resistance RDL Pull-up resistance, PCMO 500 — — Q
AVREF bypass capacitor Cvref Between AVREF-AGND 2.2+0.1 — 4.7+0.1 uF
VREGOUT bypass capacitor Cvout | Between VREGOUT-DGND — 10+0.1 — uF
VBG bypass capacitor CVBG Between VBG-DGND — 150 — pF
Master clock frequency Fmck MCK -0.01% | 12.288 | +0.01% | MHz
PCM shift clock frequency Fbclk BCLK (at input) (106?41‘%) — (izo(?:;,) kHz
PCM synchronous signal Fsync SYNC (at input) 01% | 80 | +0.1% | kHz
frequency
Clock duty ratio DRCLK MCK, BCLK (at input) 40 50 60 %
. tBS BCLK to SYNC (at input) 100 — — ns
PCM synchronous timing {SB_ | SYNCto BCLK (atinput) | 100 — — ns
PCM synchronous signal width tWS SYNC (at input) 1BCLK — 100 us

(Note) On power-on/shut-down sequence

For the analog power supply voltage (AVDD) and the digital power supply voltage (DVDD) to be supplied to
this LSI, it is recommended that power be applied to them simultaneously. However, if simultaneous power-up
is difficult due to the power supply circuit configuration, power them up in the order of DVDD — AVDD.

The power supplies should be shut down in the reverse order of power-on sequence.
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ELECTRICAL CHARACTERISTICS

DC Characteristics

(AVDD = 3.0 to 3.6V, DVDDO, 1,2 =3.0t0 3.6 V, AGND = DGNDO, 1, 2
= 0.0V, Ta =-20 to 60°C unless otherwise specified)

Parameter Symbol Condition Min. Typ. Max. | Unit
Standby state
ISS (PDNB ="0”, DVDD = AVDD=3.3 V, Ta = 25°C) B 200 500 HA
Operating status 1
Speech CODEC activated/PCM I/F not used
D1 SC_EN="1", AFEA_EN ="0", AFEB_EN ="1", o 45 55 mA
Xl, XO: 12.288 MHz crystal connected
Power supply current -
Operating status 2
Speech CODEC activated/PCM I/F used
IDD2 §C1_EN ="1",PCMI1_EN ="1", PCMO1_EN . 50 65 mA
AFEA_EN="0", AFEB_EN="0"
Xl, XO: 12.288 MHz crystal connected
Digital input pin IIH Vin = DVDD — 0.01 10 pA
Input leakage current lIL Vin = DGND -10 —0.01 — pA
Digital 1/0 pin I0ZH Vout = DVDD — 0.01 10 pA
Output leakage lozZL Vout = DGND 10 | — — | A
current
Digital output pins, 1/O pin
High-level output VOH IOH = 4.0 mA 0.78 x o o v
voltage IOH = 0.5 mA (XO pin) DVDD
IOH =1 2.0 mA (CLKOUT pin)
Digital output pins, 1/O pin
IOL = —4.0 mA
Low-level output VOL IOL = —-0.5 mA (XO pin) o o 0.4 v
voltage 10 =—-12.0 mA (CLKOUT pin)
Open drain output pins
VoL2 IOL =-12.0 mA B - 04 v
. CIN1 Input pins — 6 — pF
Input t *1
nput capacitance (*1) =5 o /O pins _ 10 | — | pF

*1 Design guaranteed value
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Analog Interface
(AVDD = 3.0 to 3.6 V, DVDDO, 1,2 = 3.0 to 3.6 V, AGND = DGNDO, 1, 2

= 0.0V, Ta =-20 to 60°C unless otherwise specified)
Parameter Symbol Condition Min. Typ. Max. Unit
Input resistance (*1) RIN AINON, AINOP, AINTN 10 — — MQ
Output load resistance RL GSX0, GSX1, VFROO, VFRO1 10 — — kQ
Output load capacitance CL Analog output pins — — 50 pF
Offset voltage VVOF VFROO, VFRO1 —40 — +40 mV
. GSX0, GSX1, VFROO, VFRO1
Output voltage level (*2) VO RL = 10k&2, AMP input 1.3 Vpp 1.158 1.3 1.458 Vpp

*1 Design guaranteed value
*2  —7.7 dBm (600€2) = 0 dBm0, +3.17 dBm0 = 1.3 Vpp
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AC Characteristics in Speech CODEC = G.711 (u-law) Mode
(AVDD = 3.0 to 3.6V, DVDDO, 1,2 =3.0t0 3.6 V, AGND = DGNDQO, 1, 2
= 0.0V, Ta =20 to 60°C unless otherwise specified)

Condition . .
Parameter Symbol Frequency (Hz) Level (dBmo0) Min. Typ. | Max. Unit
LT1 0 to 60 25 — — dB
LT2 300 to 3000 -0.15 — 0.20 dB
Transmit frequency LT3 1020 0 Reference —
characteristics LT4 3300 -0.15 — 0.80 dB
LT5 3400 0 — 0.80 dB
LT6 3968.75 13 — — dB
LR2 0 to 3000 -0.15 — 0.20 dB
Receive frequency LR3 1020 Reference —
. LR4 3300 0 -0.15 — 0.80 dB
characteristics
LR5 3400 0 — 0.80 dB
LR6 3968.75 13 — — dB
SDT1 3 35 — — dBp
Transmit SDT2 0 35 — — dBp
signal-to-noise ratio SDT3 1020 -30 35 — — dBp
*1) SDT4 -40 28 — — dBp
SDT5 —45 23 — — dBp
SDR1 3 35 — — dBp
Receive SDR2 0 35 — — dBp
signal-to-noise ratio SDR3 1020 -30 35 — — dBp
*1) SDR4 -40 28 — — dBp
SDR5 —45 23 — — dBp
GTT1 3 -0.2 — 0.2 dB
Transmit inter-level GTT2 10 Reference —
GTT3 1020 -40 -0.2 — 0.2 dB
loss errors
GTT4 -50 -0.6 — 0.6 dB
GTT5 -55 -1.2 — 1.2 dB
GTR1 3 -0.2 — 0.2 dB
Receive inter-level GTR2 10 Reference —
GTR3 1020 —40 -0.2 — 0.2 dB
loss errors
GTR4 -50 -0.6 — 0.6 dB
GTR5 -55 -1.2 — 1.2 dB
. Analog input =
I(ﬂe) channel noise NIDLT — AVREF — — —70 | dBmOp
NIDLR — PCMI ="1” — — —-70 | dBmOp
Transmit absolute AVT 1020 0 0.285 | 0.320 | 0.359 | Vrms
level (*2)
?g;’e've absolute level | /g 1020 0 0.285 | 0.320 | 0.359 | Vrms

*1 P-message weighted filter used
*20.320 Vrms = 0 dBm0 = —7.7 dBm (60022)
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AC Characteristics (Gain Setting) in Speech CODEC = G.711 (p-law) mode

(AVDD =3.0to 3.6 V, DVDDO, 1,2 = 3.0 to 3.6 V, AGND = DGNDO, 1, 2
= 0.0V, Ta =20 to 60°C unless otherwise specified)

Parameter Symbol Condition Min. Typ. | Max. Unit
Trar.1$m|t/rece|ve gain GAC For all gain set values -1.0 — 1.0 dB
setting accuracy

AC Characteristics (Tone Output) in Speech CODEC = G.711 (u-law) Mode

(AVDD =3.0t0 3.6 V, DVDDO, 1,2 =3.0to 3.6 V, AGND = DGNDO, 1, 2
= 0.0V, Ta = -20 to 60°C unless otherwise specified)

Parameter Symbol Condition Min. Typ. | Max. Unit
Frequency deviation fDFT For all frequency set values -1.5 — 1.5 %
Output level oLEV For all gain set values -2.0 — 2.0 dB

AC characteristics (DTMF Detector and Other Detectors) in Speech CODEC = G.711 (u-law) Mode
(AVDD = 3.0t0 3.6 V, DVDDO, 1,2 =3.0to 3.6 V, AGND = DGNDO, 1, 2
= 0.0V, Ta = -20 to 60°C unless otherwise specified)

Parameter

Symbol

Condition

Min. Typ.

Max.

Unit

Detection level accuracy

dLAC

For all detection level set values

-2.5 — 2.5

dB

AC characteristics (Echo Canceler)

(AVDD =3.0t0 3.6 V, DVDDO, 1,2 =3.0t0 3.6 V, AGND = DGNDQ, 1, 2
= 0.0V, Ta = -20 to 60°C unless otherwise specified)

Parameter Symbol Condition Min. Typ. | Max. Unit
Echo attenuation eRES — — 35 — dB
Erasable echo delay time tECT — — — 32 ms

Measuring method

ATT
E.R.L

(echo return loss)

Echo delay time

Echo Canceler

Sin Sout

Rout Rin -«

A

Level Meter

LPF
5kHz

White noise generator
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Timings of PDNB, XO, and AVREF

(AVvDD =3.0t0 3.6 V, DVDDO, 1,2 = 3.0 to 3.6 V, AGND = DGNDO, 1, 2
= 0.0V, Ta =-20 to 60°C unless otherwise specified)

Parameter Symbol Condition Min. Typ. Max. Unit
Power-down signal pulse .
width tPDNB PDNB pin 250 — — us
AVDD supply delay time tAVDDON — 0 — — ns
Oscillation activation time txtal — — — 20 ms
AVREF = 1.4 (90%)
C5=4.7uF,C6=0.1uF — — 600 ms
o (See Figure 9)
AVREF It tAVREF
fise fime AVREF = 1.4 (90%)
C5=22uF,C6=0.1uF — — 300 ms
(See Figure 9)
DVDD AVDD DVDD
DVDD 0% AVDD
AVDD </ oV
tAvDDON Approx.
90% 2.5V
VREGOUT — 53
/‘ DVDD
PDNB oV
tPDNB
AVDD
X0
oV
txtal
Approx.
AVREF 14V
oV

tAVREF

Figure 1 Timings of PDNB, XO, and AVREF

(Note)

The capacitance of the AVREF capacitor (C5) affects the AVREF rise time and analog characteristics. If
weight is given to the analog characteristics, specify 4.7 uF, and if it is given to the AVREEF rise time, specify
2.2 uF. The electrical characteristics for the analog characteristics that are described above are guaranteed in

both capacitances.
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PCM interface
(AVDD =3.0t0 3.6 V, DVDDO, 1,2 =3.0t0 3.6 V, AGND = DGNDO, 1, 2
=0.0 V, Ta = -20 to 60°C unless otherwise specified)

Parameter Symbol Condition Min. Typ. Max. Unit
Bit clock frequency fBCLK CDL = 20 pF (during output) | -0.1% | 2.048 | +0.1% | MHz
Bit clock duty ratio dBCLK | CDL = 20 pF (during output) 45 50 55 %
Synchronous signal frequency | fSYNC | CDL = 20 pF (during output) | —-0.1% 8 +0.1% kHz
) . dSYNC | CDL = 20 pF (during output) o
Synchronous signal duty ratio 1 BCLK = 2.048 MHz At output 45 50 55 %
Transmit/receive synchronous tBS BCLK to SYNC (during output) 100 — — ns
timing tSB SYNC to BCLK (during output) 100 — — ns
Input setup time tDS . 50 — — ns
PCMI
Input hold time {DH pin 50 _ _ ns
- . DX — — 1
Digital output delay time = PCMO pin 00 | ns
tXD1 . — — 100 ns
Pull-up resistance RDL = 500Q
Digital output hold time XD2 CDL = 50 pF — — 100 ns
gratodt tXD3 — — [ 100 | ns
BCLK 3 3 4 5 6 7 8 16
%tBS tSB
« WS
SYNC S
tDS }DHJ
PCMI MSB X LsB LsB
G.711 16-bit linear

Figure 2 PCM Interface Input Timing (Long Frame)

BCLK

} 3 4 5 6 7 8 9 17
ltBS : tSB.|
« WS
SYNC
tDS | tDH ,
>
PCMI MSB ) LSB LSB
G.711 16-bit linear

Figure 3 PCM Interface Input Timing (Short Frame)
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BCLK /0N /T\\_/ 2 3 4 5 6 7 8 /T\_/—\_/ﬂ
Lth tssi
ws
SYNC |
tXD1 tXD2 XD3 (tXD3
PCMO MSB LSB > LsB
"eDx. k G711 | 16-bit linear !
Figure 4 PCM Interface Output Timing (Long Frame)
BCLK M_/T\_/ 3 4 5 6 7 8 9 MW
|BS| tSB. |
tWs
SYNC
tXD1 tXD2 tXD3 tXD3
PCMO MSB LsB > LsB
3 3 G711 | 16-bit linear!

Figure 5 PCM Interface Output Timing (Short Frame)
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Control Register Interface
(AVDD =3.0t0 3.6 V, DVDDO, 1,2 =3.0t0 3.6 V, AGND = DGNDO, 1, 2
=0.0 V, Ta= -20 to 60°C unless otherwise specified)

Parameter Symbol Condition Min. Typ. Max. Unit
Address setup time (at Read) | tRAS 10 — — ns
Address hold time (at Read)) tRAH 0 — — ns
Address setup time (at Write) | tWAS 10 — — ns
Address hold time (at Write) tWAH 10 — — ns
Write data setup time tWDS 20 — — ns
Write data hold time tWDH 10 — — ns
CSB setup time (at Read) tRCS 10 — — ns
CSB hold time (at Read) tRCH CL =50 pF 0 — — ns
CSB setup time (at Write) tWCS 10 — — ns
CSB hold time (at Write) tWCH 10 — — ns
WRB pulse width tWw 10 — — ns
Read data output delay time tRDD — — 20 ns
Read data output hold time tRDH 3 — — ns
RDB pulse width tRW 25 — — ns
CSB disable time tCD 10 — — ns
A;Sﬁ A1 A2
0700 “twAs tWAH RAS| | iRAH
ot oupu |
~twpStWoh ROD RDH
CSB
Input
twe§ w8 b tRCS "tRCH™
WRB A
Input U
tWW L tRW
RDB
Input N
Write timing Read timing

Figure 6 Control Register Interface
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Transmit/Receive Buffer Interface (Frame Mode)
(AVDD =3.0t0 3.6 V, DVDDO, 1,2 =3.0to 3.6 V, AGND = DGNDQO, 1, 2
= 0.0V, Ta =-20 to 60°C unless otherwise specified)

Parameter Symbol Condition Min. Typ. Max. Unit
FR1B setup time tF1S 3 — — ns
FR1B output delay time tF1D — — 20 ns
Address setup time (at Read) | tRAS 10 — — ns
Address hold time (at Read)) tRAH 0 — — ns
Address setup time (at Write) | tWAS 10 — — ns
Address hold time (at Write) tWAH 10 — — ns
Write data setup time tWDS 20 — — ns
Write data hold time tWDH 10 — — ns
CSB setup time (at Read) tRCS 10 — — ns
CSB hold time (at Read) tRCH CL =50 pF 0 — — ns
CSB setup time (at Write) tWCS 10 — — ns
CSB hold time (at Write) tWCH 10 — — ns
WRB pulse width tWww 10 — — ns
FROB setup time tFOS 3 — — ns
FROB output delay time tFOD — — 20 ns
Read data output delay time tRDD — — 30 ns
Read data output hold time tRDH 3 — — ns
RDB pulse width tRW 35 — — ns
CSB disable time tCD 10 — — ns
FROB P
Output \‘
3 3 wos ~ oD
FR1B *\ /
Output i |
Fis T o
A|7n ;}ﬁ A1 A2
WAS tWAH tRAS RAH
D}:'EE D1 o2 |\
ou?put Input Outpu L
tWDS tWDH tRBD tRDH
CSB
Input
WRE twcs /‘tWCﬁ tICD ' tRCS tREH
Input U
tWw « (RW |
RDB
Input \‘;
Write timing Read timing

Figure 7 Transmit/Receive Buffer Interface (Frame Mode)
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Transmit/Receive Buffer Interface (DMA Mode)
(AVDD = 3.0 to 3.6V, DVDDO, 1,2 =3.0t0 3.6 V, AGND = DGNDQO, 1, 2
=0.0V, Ta =-20 to 60°C unless otherwise specified)

Parameter Symbol Condition Min. Typ. Max. Unit
DMARQ1B setup time tDR1S 3 — — ns
tDR1RD — — 30 ns
DMARQ1B output delay ti
Q1B output delay time 2 Fpy N 30 ns
Address setup time (at Read) tRAS 10 — — ns
Address hold time (at Read)) tRAH 0 — — ns
Address setup time (at Write) tWAS 10 — — ns
Address hold time (at Write) tWAH 10 — — ns
Write data setup time tWDS 20 — — ns
Write data hold time tWDH 10 — — ns
ACKOB setup time tAKOS 10 — — ns
ACKOB hold time tAKOH CL =50 pF 0 — — ns
ACK1B setup time tAK1S 10 — — ns
ACK1B hold time tAK1H 10 — — ns
WRB pulse width tWw 10 — — ns
DMARQOB setup time tDROS 3 — — ns
tDRORD — — 30 ns
DMARQOB output delay ti
QOB output delay time =20 ep N 30 ns
Read data output delay time tRDD — — 30 ns
Read data output hold time tRDH 3 — — ns
RDB pulse width tRW 35 — — ns
ACKB disable time tAD 10 — — ns
DMARQOB 1 A
Output N N
DrRos™
| | DRSRD tDROFD
DMARQ1B \ A
Output i i N
—Plidf i
IDR1S ETY tDR1FD
A7-AO
Input A1 A2
tWAS tWAH tRAS tRAH
D15-D0 D1 TER
(!Ez;ﬁt Input Output
WDS fWDH tROD tRDH
ACKOB
Input
tAKOS “*liaKoH
ACK1B
Input
WRB tAK1S tAKTH tAD
Input /
tWw tRW
RDB
Input N\
Write timing Read timing

Figure 8 Transmit/Receive Buffer Interface (DMA Mode)
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PIN FUNCTIONAL DESCRIPTION

AINON, AINOP, GSX0, AIN1N, and GSX1

These are transmit analog input and transmit gain adjustment pins. AINON and AININ are connected to
inverted input pins of internal transmission amplifiers AMPO and AMP1, and AINOP is connected to a
noninverting input pin of AMP0O. GSXO0 and GSX1 are connected to output pins of AMP0O and AMP1. See
Figure 9 for the gain adjustment.

At power down (PDNB = “0” or SPDN = “1”), outputs of GSX0 and GSX1 are in a high impedance state.
When the application does not use AMPO, short-circuit GSX0 and AINON and connect AINOP with AVREF.
When not using AMP1, short-circuit GSX1 and AININ.

VFROO0 and VFRO1

These are receive analog output pins. VFROO and VFRO1 are connected to output pins of amplifiers AMP2
and AMP3. Output signals, VFRO0 and VFROI1, can be selected using the VFROO selection register
(VFROO_SEL) and VFROL selection register (VFRO1_SEL): When output is selected (“17), the receive signal
is output and when output is not selected (“0”), AVREF (about 1.4 V) is output. In power down mode, these
output pins are set to a high impedance state. It is recommended to use output signals through a DC coupling
capacitor.

(Note)

If output selection is changed while the conversation is in progress, a micronoise is generated. Therefore, it is
recommended to select output before starting a call and then start a call.

Before canceling reset or resetting, it is recommended to select output of VFROO and VFROI1 to the AVREF
output side.

Gain = R4/R3 <=32(+30dB)

R3 : Variable
R4 : 500k Max. O—T

AD1 |~

VFRO1_SEL

Out : 1.3Vp-p Max. O O+—— D/A1 «—

Gain = R2/R1 <= c1
32(+30dB) O—{
R1: Variable ADO |-~
R2 : 500k Max.
VFROO_SEL
%3 veroo 1ok O«——| D/AO
Out : 1.3Vp-p Max. VFR il

T VREF
2.2104.7?.1E )% ;

C60.1yF

Figure 9 Analog Interface
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AVREF

This is an output pin of an analog signal ground potential. With the output potential of about 1.4 V, insert bypass
capacitors of 2.2 to 4.7 uF (aluminum electrolysis type) and 0.1 uF (ceramic type) in parallel. AVREF outputs
0.0 V at power down. AVREF starts being powered up after power-down reset, the system restarts from
( PDNB = “1” and SPDN = “0”).

XTI and XO

These are the master clock input pin and the crystal connection pins for the master clock.

Oscillation stops at power down by PDNB or software power down by SPDN. Oscillation starts after
power-down is reset and the clock is supplied to the LSI internal section after oscillation stabilization delay time
has elapsed (about 21.3 ms). Figure 10 shows a master clock input and a crystal connection example.

) I M
X0
Xl R X0 Xl Open
Crystal 12.288 MHz
C1 Cc2
Crystal1 (12.288 MHz C1 C2 R
HC-49/U-S [C =12pF]| 8pF | 8pF |1MQ

Figure 10 Example of an Oscillation Circuit and Clock Input

(Note)

For an oscillation circuit, connect a 12,288 MHz crystal and a 1 MQ feedback resistor (R) between XI and XO.
Since the values of capacitors C1 and C2 that are connected between XI and GND and between XO and GND
are affected by the production load capacitance of a crystal and the wiring capacitance of the board, contact the
manufacturer of the crystal to ask for matching evaluation to detemine the capacitor values.
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PDNB

This is a power-down control input pin. A power-down state can be set by setting this pin to “0”. This pin
also functions as an LSI reset pin. To prevent an LSI operation error, use PDNB for the initial power-down
reset after power is applied. To put the LSI into a power-down state, fix PDNB to “0” for 250 us or more.

LSI power-down reset can be performed by setting the software power down reset control register SPDN to “0”
- “17 > “0".

After 200ms from power-down release, the initial mode display register (READY) is set to “1” and various
function setting modes (initial modes) are entered.

See Figure 1 for the timings of PDNB, AVREF, XO, and the initial mode.

(Note)

Turn on the power in a power-down state by PDNB.

When using the LSI by inputting a master clock to the XI pin, first maintain the power-down state (PDNB = 0)
until power is applied to the digital power supply (DVDDO, 1, and 2) and the analog power supply (AVDD)
(90% or more) and the master clock is input to the XI pin, then release the power-down state (PDNB =0 — 1) .
In this case also, fix PDNB to “0” for 250 ps or more.

DVDDO, DVDD1, DVDD2, and AVDD

These are power supply pins. DVDDO0, DVDDI, and DVDD?2 are connected to the power supply of a digital
circuit and AVDD is connected to a power supply of an analog circuit. Connect these pins near the LSI and
insert bypass capacitors of 10 uF (electrolysis type) and 0.1 pF (ceramic type) between DGND and AGND in
parallel.

DGNDO, DGND1, DGND2, and AGND
These are ground pins. DGNDO, DGNDI, and DGND?2 are connected to grounds of digital circuits and AGND
is connected to a ground of an analog circuit. Connect these pins near the LSI.

VREGOUT

This is an output pin of an internal regulator voltage (about 2.5 V).

Connect a capacitor of about 0.1 puF (ceramic type) in parallel to about 10 pF (ceramic or tantalum type) between
this pin and a ground pin.

VBG
This is a reference output pin for an internal regulator.
Connect a laminated ceramic capacitor of about 150 pF between this pin and a ground pin.

TSTO0 and TST1
These are input pins for testing. At normal use, input “0”.
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INTB/GPIOA[6]

Primary function: INTB

This in an interrupt request output pin.
When the interrupt cause is changed, this pin outputs a “L” level for about 1.0 ps.

not changed, “H” is output.

interrupt causes.

When the interrupt factor is
The interrupt factor can be checked by reading CR16-CR22. Table 1 lists the

The interrupt causes can be masked individually in the internal memory (interrupt cause mask control).

Table 1 Interrupt Causes

CR BIT Register name Rising Falling Remarks
edge edge
B2 FSK receive overrun error notification register o N
(FDET_OER)
FSK receive framing error notification register
CR16
BT | (FDET FER) © *
BO FSK receive data read request notification register o N
(FDET_RQ)
FSK output data setting completion flag
CR17 BO (FGEN_FLAG) x @)
CR18 BO Timer overflow display register (TMOVF) O
B7 DSP status register (DSP_ERR) O X
TONE1 detector detection status register
B4 (TONE1_DET) © ©
B3 TONEDOQ detector detection status register o o
CR19 (TONEQ_DET)
TGEN1 execution flag display register
B2 (TGEN1_EXFLAG) © ©
B1 TGENO execution flag display register o o
(TGENO_EXFLAG)
Dial pulse detector detection status register
B6 (DP_DET) © ©
CR20 B4 DTMF detector detection status register o o
(DTMF_DET)
B3-B0 | DTMF code display register (DOTMF_CODE[3:0]) O O
B3 CH2 transmit error status register (TXERR_CH?2) O O
B2 CH1 transmit error status register (TXERR_CH1) ®) ®)
CH2 transmit request notification register
CR21
BT | (FrRo_cH2) © *
CH1 transmit request notification register
BO | (Fro_cH1) © *
B3 CH2 receive error status register (RXERR_CHZ2) O O
B2 CH1 receive error status register (RXERR_CH1) O O
CR22 B1 Receive invalid write error notification register o o
(RXBW_ERR)
BO Receive request notification register (FR1) O X

O: With INTB interrupt generation function

Secondary function: GPIOA[6]

x: Without INTB interrupt generation function

When the primary function/secondary function selection register (GPFA[6]) of GPIOA[6] is set to “1”, this pin
functions as a general-purpose I/O port GPIOA[6].
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A0-A7
These are address input pins for accessing a frame/DMA/control register. Each address is as follows.

Transmit buffer (TX Buffer)
A7-A0 = 80h

Receive buffer (RX Buffer)
A7-A0=81h

Control register (CR)

See Tables 5 to 9 for the addresses.

DO0-D15

These are data I/O pins for accessing a frame/DMA/control register. Since these pins are I/O pins, connect
pull-up resistors. When an 8-bit bus access is selected in the MCU interface data width selection register
(BW_SEL), pins D0-D7 are enabled. When using the pins with 8-bit bus access (BW_SEL = “1”), fix the input
of high-order D8-D15 to either “0” or “1” since they are constantly in an input state.

CSB
This is a chip select input pin for accessing a frame/control register.

RDB
This is a read enable input pin for accessing a frame/DMA/control register.

WRB
This is a write enable input pin for accessing a frame/DMA/control register.
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FROB (DMARQOB)

e FROB (FRAME/DMA selection register FD SEL = “0” in frame mode)
This is a transmit frame output pin that outputs data when the transmit buffer for frame access becomes full.
When the transmit buffer becomes full, the pin outputs “L” and retains “L” until the specified number of words
are read from the MCU.

e DMARQOB (FRAME/DMA selection register FD_SEL = “1” in DMA mode)
This is a DMA request output pin that outputs data when the transmit buffer for DMA access becomes full.
When the transmit buffer becomes full, the pin outputs “L” and the value is reset to “H” automatically when an
acknowledgment signal (ACKOB = “0”) and the fall of a read enable signal (RDB = “1” — “0”) are received
from the MCU side. This operation is repeated until the specified number of words are read from the MCU.

FR1B (DMARQI1B)

¢ FR1B (FRAME/DMA selection register FD_SEL = “0” in frame mode)
This receive frame output pin outputs data when the receive buffer for frame access becomes empty. When
the receive buffer becomes empty, the pin outputs “L” and retains “L” until the specified number of words are
written from the MCU.

e DMARQI1B (FRAME/DMA selection register FD_SEL = “1” in DMA mode)
This a DMA request output pin that outputs data when the receive buffer for DMA access becomes empty.
When the receive buffer becomes empty, the pin outputs “L” and the value is reset to “H” automatically when
an acknowledgment signal (ACK1B = “0”) and the fall of a write enable signal (WRB = “1” — “0”) are
received from the MCU side. This opeation is repeated until the specified number of words are written from
the MCU side.

ACKOB/GPIOA 4]

Primary function: ACKOB

This is a DMA acknowledgment input pin for DMARQOB for transmit buffer DMA access; it is enabled in
DMA mode (FD_SEL =“1").

When using the pin in frame mode (FD_SEL = “0”), fix this pin to “1”.

Secondary function: GPIOA[4]

When the primary function/secondary function selection register (GPFA[4]) of GPIOA[4] is set to “1”, the pin
functions as a general-purpose I/O port GPIOA[4].

ACKI1B/GPIOA|5]

Primary function: ACKOB

This is a DMA acknowledgment input pin for DMARQ1B for receive buffer DMA access; it is enabled in DMA
mode (FD_SEL = “17).

When using this pin in frame mode (FD_SEL = “0”), fix this pin to “1”.

Secondary function: GPIOA[S]

When the primary function/secondary function selection register (GPFA[5]) of GPIOA[5] is set to “1”, the pin
functions as a general-purpose I/O port GPIOA[S].

GPIOA[0], GPIOA[1], GPIOA|2], and GPIOA|3]

These are general-purpose 1/O ports A[3:0].

However, the following secondary functions are assigned to GPIOA[0] and GPIOA[2].
Secondary function of GPIOA[0]: Input pin (DPI) of a dial pulse detecter (DPDET)
Secondary function of GPIOA[2]: Output pin (DPO) of a dial pulse transmitter (DPGEN)
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CLKSEL

This is an input-output control input pin of SYNC and BCLK. The pin controls input when it is set to “0” and
output when it is set to “1”.

(Note)

This LSI operates at either SYNC/BCLK that is generated inside the LSI or the clock generated based on
SYNC/BCLK to be input from the outside the LSI. For this reason, if the CLKSEL pin is set to “0”, it is
necessary to constantly input SYNC/BCLK from the time the power supply is truned on regardless of whether
PCM-IF is used or not.

SYNC

This is a 8 kHz synchronous signal I/O pin of PCM signals. When CLKSEL is “0”, constantly input an 8 kHz
clock synchronized with BCLK. When CLKSEL is “1”, this pin outputs an 8 kHz clock synchronized with
BCLK. When the SYNC frame control register (SYNC_SEL) is “0”, long frame synchronization is specified
and when the register is “1”, short frame synchronization is specified.

BCLK

This is a shift clock I/O pin of a PCM signal.

When CLKSEL is “0”, clock input synchronized with SYNC is necessary. When G.711 is selected, input a
clock of 64 kHz to 2.048 MHz and when 16-bit linear is selected, input a clock of 128 kHz to 2.048 MHz.
When CLKSEL is “17, this pin outputs a clock of 2.048 MHz synchronized with SYNC.

(Remarks) Table 2 shows the input-output control of SYNC and BCLK and the frequencies.

Table 2 SYNC and BCLK Input-Output Control

CLKSEL SYNC BCLK Remarks
Always input a clock after start of power supply.
Input Input When G.711 is selected, input a clock of 64 kHz to 2.048
“0” (8 kHz) (64 kHz to MHz.
2048 kHz) When 16-bit linear is selected, input a clock of 128 kHz to
2.048 MHz.
“1” ((;uktﬁlit) (2.&;‘)'\;::_12) At power down, “L” is output.

PCMO

This is a PCM signal output pin. A PCM signal is output synchronized with the rise of BCLK or SYNC.

For the output from PCMO, data is output to only the applicable time slot section according to the selected
coding format and the setting of the time slot position and other sections are set to a high-impedance state. Ifa
PCM interface is not used, PCMO is set to a high impedance state.

(Note)
Be sure to connect a pull-up resistor externally to the PCMO pin, because the pin is an open drain output pin.
Do not use a pull-up voltage greater than the digital power supply voltage (DVDD).

PCMI

This is a PCM signal input pin.  The signal is shifted at falling of BCLK and is input from MSB.
If a PCM interface is not used, fix the input to “0” or “1”.
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FUNCTIONAL DESCRIPTION

Transmit and receive buffers

Table 3 lists the controllable parameters of the transmit and receive buffers.

This LSI allows the setting of the Speech CODEC coding format and the buffering time for transmit and receive
buffers individually.

[Example] Transmit side (Tx): G.729.A/10 ms, Receive side (Rx): G.711/20 ms

Table 3 Controllable Parameters of Transmit and Receive Buffers

Contents Modifiable parameter | Initial value Remarks
Speech ' G.729 A The buffering S|z§ of the transrmt buffer is
CODEC Tx side G.711 (p-law, Adlaw) G.729.A changed automatically according to the Speech
Codin ) Hoaw, CODEC coding format of the transmit side.
9 The buffering size of the receive buffer is
format . G.729.A 3 .
Rx side G.711 (p-law, Adlaw) G.729.A changed automatically according to the Speech
) Hoaw, CODEC coding format of the receive side.
10 ms The number of words of the transmit buffer is
. Tx side 10 ms changed automatically according to the setting of
Buffering 20 ms L oo
time buffering time on the transmit side.
10 ms The number of words of the receive buffer is
Rx side 10 ms changed automatically according to the setting of
20 ms L . .
buffering time on the receive side.
Frame
Access mode DMA Frame
. 16 bits . The number of words is changed automatically
FIFO data width 8 bits 16 bits according to the data width.

Transmit and receive buffer size

Each of the transmit and receive buffers comprises double buffers in FIFO (First In First Out) format, and
buffering is performed for data of 10 ms or 20 ms for one buffer.

When the transmit buffer is full or the receive buffer is empty, a requesting frame signal (FROB or FR1B) or a
DMA request signal (DMARQOB or DMARQIB) is issued to the MCU. The number of FIFO words is
changed automatically according to the selected Speech CODEC and FIFO data width. Table 4 shows the
buffer size and the number of words determined by each of Speech CODEC and data width.

Table 4 Buffer Sizes and the Numbers of Words of Transmit and Receive Buffers

10 ms mode 20 ms mode
S h CODEC
peec Buffersize | 16bits | 8 bits Buffer size 16 bits 8 bits
G.729.A (8 kbps) 10 bytes 5 words 10 words 20 bytes 10 words 20 words
G.711 (64 kbps) 80 bytes 40 words | 80 words 160 bytes 80 words 160 words
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Structure of transmit/receive buffers

Figure 11 shows the transmit/receive access timing. Both the transmit and receive buffers are in a
double-buffer structure; however, either of them can be accessed as one buffer when accessed from the MCU
side.

(1) Single-channel operation (SC_EN =1, DC_EN =0)

10 ms/20 ms
} t t }

Transmit buffer TXBuffer0 | TXBuffert | TXBuffer0 |

t tt tt

Read from MCU

Receive buffer RXBufferd | RXBuffert | RXBuffer0 |

H t t

Write from MCU

(2) 2-channel operation (SC_EN=1, DC_EN=1)

10 ms/20 ms
. > ™ > > ™ >
Transmit buffer Buffer0 Buffert Buffer0 Buffert Buffer0 Buffer! ‘

it it IRARI

Read from MCU

X

. R RX RX RX RX RX
Receive buffer ‘ Buffer0

Buffer1 Buffer0 Buffer1 Buffer0 Buffer1

f11 it it

Write from MCU

Figure 11 Transmit/Receive Buffer Access Timing

Data width selection (16-bit mode, 8-bit mode)

16-bit mode or 8-bit mode can be selected in the MCU interface data width selection register (BW_SEL) as the
transmit/receive buffer access data width.

In 16-bit mode, data is accessed through a 16-bit data width of D15-D0 and in 8-bit mode, transmit and receive
data is input-output in D7-D0. In 8-bit access mode, D15-D8 always go into an input state.
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Data storage format

Figures 12 and 13 show the storage formats at transmit/receive processing in each parameter.

A.G.729.A

G.729.A(8 kbps)

- 1 frame 80 bits/10 ms
- 2 frames 160 bits/20 ms

G.729.A code and word structure

Symbol name
bit No
Number
of words B15 B14 B13 B12 B11 B10 B9 B8 B7 B6 B5 B4 B3 B2 B1 BO
1 Lo L1 L1 L1 L1 L1 L1 L1 L2 L2 L2 L2 L2 L3 L3 L3
6 5 4 3 2 1 0 4 3 2 1 0 4 3 2
2 L3 L3 P1 P1 P1 P1 P1 P1 P1 P1 PO C1 C1 C1 c1 c1
1 0 7 6 5 4 3 2 1 0 12 1 10 9 8
3 C1 Cc1 Cc1 c1 c1 c1 C1 Cc1 S1 S1 S$1 S$1 GA1 GA1 GA1 GB1
7 6 5 4 3 2 1 0 3 2 1 0 2 1 0 3
4 GB1 GB1 GB1 P2 P2 P2 P2 P2 c2 c2 Cc2 Cc2 c2 c2 c2 Cc2
2 1 0 4 3 2 1 0 12 1" 10 9 8 7 6 5
5 Cc2 Cc2 c2 c2 Cc2 S2 S2 S2 S2 GA2 | GA2 | GA2 | GB2 | GB2 | GB2 | GB2
4 3 2 1 0 3 2 1 0 2 1 0 3 2 1 0
Word structure
Number D15 Do Number D15 Do
of words of words
1 bit15 bit0 1 bit15
° 2 ° 2 bit31
£ 3 £ 3 bit47
= = "
— 4 - 4 bit63 -
n n
- 5 = 5 bit79 -
6 Dit15 -eeeeeeseesseeeenenees bit0
® 7 bit31 - i
% 8 bitd7 -
=
o 9 bit63 -
c
N 10 bit79 -
(a) 10 ms/16-bit mode (b) 20 ms/16-bit mode
Number D7 Do Number D7 Do
of words of words
1 bit7-++-+++-bit0 1
o 2 bit15-+++bit8 o 2
£ £
© ©
= =
® ®
= 9 Dit7 1o bit64 - 9
10 bit79------- bit72 10
1"
© 12
£
©
=
o
c
N 19 bit71: | bit64
20 bit79: -+ bit72

(c) 10 ms/8-bit mode

(d) 20 ms/8-bit mode

Figure 12

G.729.A Data Format
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B. G.711 (64 kbps)

G.711 (64 kbps, p-law/A-law)
- 8 bits/125 us
Buffer structure
- 80 sample/10 ms
- 160 sample/20 ms
PCM code structure
‘ bit7 ‘ bit6 ‘ bit5 ‘ bitd ‘ bit3 ‘ bit2 ‘ bit1 ‘ bit ‘
Word structure
Number Number
of words D15 Do of words D15 DO
1 0 1 1 0 1
2 2 3 2 2 3
bit7---bit0 bit7---bit0
39 76 77
40 78 79
(a) 10 ms/16-bit mode
79 156 157
80 158 159
(b) 20 ms/16-bit mode
Number Number
of words D7 DO of words D7
1 0 1 0
2 1 2 1
bit7-:-bit0 2
) bit7--bit0
79 78
80 79
(c) 10 ms/8-bit mode
159 158
160 159
(d) 20 ms/8-bit mode

Figure 13 G.711 Data Format
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Transmit buffer control methods at single-channel operation

Figures 14 to 17 show the transmit buffer control methods at single-channel operation.

A. G.729.A (10 ms /frame mode)
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Figure 14 G.729.A Transmit Buffer Control Method at

Single-Channel Operation (10 ms/frame mode)
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B. G.729.A (20 ms/frame mode)
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Figure 15 G.729.A Transmit Buffer Control Method at Single-Channel

Operation (20 ms/frame mode)
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C. G.711 (u-law and A-law) (10 ms/frame mode)
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Figure 16 G.711 (u-law and A-law) Transmit Buffer Control Method at
Single-Channel Operation (10 ms/frame mode)
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D. G.711 (p-law and A-law) (20 ms/frame mode)
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Figure 17 G.711 (u-law and A-law) Transmit Buffer Control Method at Single-

Channel Operation (20 ms/frame mode)
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Receive buffer control method at single-channel operation

le-channel operation.

ing

Figures 18 to 21 show the receive buffer control methods at s

A. G.729.A (10 ms/frame mode)
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Figure 18 G.729.A Receive Buffer Control Method at Single-Channel
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B. G.729.A (20m/frame mode)
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C. G.711 (u-law, A-law) (10 ms/frame mode)
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Figure 20 G.711 (u-law and A-law) Receive Buffer Control Method at

Single-Channel Operation (10 ms/frame mode)
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D. G.711(p-law, A-law) (20 ms/frame mode)
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Single-Channel Operation (20 ms/frame mode)

Figure 21
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Speech CODEC coding format switching control

This LSI allows the switching of Speech CODEC coding format on the transmit and receive sides independently
during single-channel operation (SC_EN = 1 and DC_EN = 0). However, only the following patterns are
supported for the Speech CODEC coding format switching and any other switching patterns are inhibited.

A) Speech CODEC coding format switching control on the transmit side
A-1) G.729.A - G.711(p-law/A-law) [Buffering time: Fixed to 10 ms]
A-2) G.729.A - G.711(p-law/A-law) [Buffering time: Fixed to 20 ms]
A-3) G.711(p-law/A-law) — G.729.A  [Buffering time: Fixed to 10 ms]
A-4) G.711(p-law/A-law) — G.729.A  [Buffering time: Fixed to 20 ms]

B) Speech CODEC coding format switching control on the receive side
B-1) G.729.A — G.711(p-law/A-law) [Buffering time: Fixed to 10 ms]
B-2) G.729.A — G.711(p -law/A-law) [Buffering time: Fixed to 20 ms]
B-3) G.711(p-law/A-law) — G.729.A  [Buffering time: Fixed to 10 ms]
B-4) G.711(p-law/A-law) — G.729.A  [Buffering time: Fixed to 20 ms]

Figures 22 to 29 show the detail control methods for the switching control indicated above.

(Note)

1. Changing a buffering time (10 ms/20 ms) during activation of Speech CODEC (SC_EN = 1) is inhibited.

2. Switching from G.711 (A-law) to G.711 (p-law) or from G.711 (p-law) to G.711 (A-law) is inhibited.

3. Wait 100 ms or more before switching the Speech CODEC coding format again after the format is switched.

38/214



FEDL7204-003-02

LAPIS Semiconductor Co. Ltd. ML7204-003

A. Speech CODEC coding format switching control on the transmit side

A-1. G.729.A — G.711 (u-law and A-law) switching control (10 ms frame mode)

A
10 ms T T b
Speech
copec ENC T3 ‘ T4(G.729.A) l T5(GT729.A) T6(G.729.A)
\‘: 11(:
Y T
(Pin output) i [ i
MCU read ? ? | ? ? ? ?
Valid read section ~ReEscs ~ YV reEscs T Y REses T
FRO_CH1 ﬁ f l 1 l
INTB j j T
(Pin output) u | u
®G.729.A operation (before switching) | @Switching processing ®G.711 operation (after switching)

Transmit SC coding
format setting ><

G.729.A
TX_SCSEL[1:0]

G711

Transmit SC operation G.729.A >< G711
mode notification S

TX_SCFLAG e 1 ? ? ? f

ggegég ENC ‘ T7(GT1) ‘ T8(G711) ‘ TYG.71) ‘ ToGT) |
me TN N ST
(Pin output) | H
MCU read ? ? ? ? f ? |
Valid read section RE_sC7 :HREiscg - - —— > ‘
FRO_CH1 | ﬁ Aj ‘j (
- T8 1 il U )
(Pin output)

Figure 22 Speech CODEC Format Switching Control Method on the Transmit
Side G.729.A—G.711 <10 ms frame mode>

® G.729.A operation (before switching)
Operates according to the contents described in @ Operation and @ Error processing in Figure 14 G.729.A
transmit buffer control method at single-channel operation (10 ms/frame mode).

@ Switching processing
Switch the Speech CODEC coding format from G729.A to G.711 within the valid MCU read period according
to the setting in the Speech CODEC selection register on the transmit side (TX_SCSEL[1:0]). When the
switching of the Speech CODEC coding format is detected, the LSI internal section discards the data currently
being encoded (T6 encoding data in the example shown above) and starts encoding in the G.711 coding format
from the next frame.
A read request is issued normally by FROB also for the frame where coding format has been switched;
however, a transmit error (TXERR_CHI1 = “1”) does not occur even if data read processing does not terminate
within the valid read period. If a transmit error occurred before this frame, this transmit error is cleared to
“0” at termination of this frame.

(Note)
If the coding format is switched outside of the valid MCU read period, the G.729.A — G.711 switching
processing may be delayed by one frame. Therefore, check whether the transmit request is for the data
encoded in the G.729.A or encoded in the G.711 by referencing the transmit Speech CODEC operation mode
notification flag (TX SCFLAG) when requesting transmission due to the fall of FROB.

® G.711 operation (after switching)
Operates according to the contents that are described in @ Operation and @ Error processing in Figure 16
G.711 (p-law and A-law) transmit buffer control method (10 ms/frame mode) at single-channel operation.
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A-2.G.729.A — G.711 (u-law and A-law) switching control (20 ms frame mode)

20 ms ﬁ f
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Speech
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L \
\ \
FROB X )’ Y /
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FRO_CH1 l ?
INTB
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Figure 23 Speech CODEC Coding Format Switching Method on the Transmit
Side G.729.A—G.711 <20 ms frame mode>

® G.729.A operation (before switching)
Operates according to the contents described in @Operation and @Error processing in Figure 15. G.729.A
transmit buffer control method at single-channel operation (20 ms/frame mode).

@ Switching processing
Switch the Speech CODEC coding format from G729.A to G.711 within the valid MCU read period
according to the setting in the Speech CODEC selection register on the transmit side (TX_ SCSEL[1:0]).
When the switching of the Speech CODEC coding format is detected, the LSI internal section discards the
data currently being encoded (TS5 encoding data in the example shown above) and starts encoding in the
G.711 coding format from the next frame.
A read request is issued normally by FROB also for the frame where coding format has been switched;
however, a transmit error (TXERR CH1 = “1”) does not occur even if data read processing does not
terminate within the valid read period. If a transmit error occurred before this frame, that transmit error is
cleared to “0” at termination of this frame.

(Note)
If the coding format is switched outside of the valid MCU read period, the G.729.A — G.711 switching
processing may be delayed by one frame. Therefore, check whether the transmit request is for the data
encoded in the G.729.A or encoded in the G.711 by referencing the transmit Speech CODEC operation mode
notification flag (TX_ SCFLAG) when requesting transmission due to the fall of FROB.

® G.711 operation (after switching)
Operates according to the contents that are described in @Operation and @Error processing in Figure 17
G.711 (p-law and A-law) transmit buffer control method at single-channel operation (20 ms/frame mode).
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A-3. G.711 (p-law, A-law) — G.729.A switching control (10 ms frame mode)
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FRO_CH1 f } f ; (

INTB u u U
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Figure 24 Speech CODEC Coding Format Switching Control Method on the
Transmit Side G.711-5G.729.A <10 ms frame mode>

® G.711 operation (before switching)
Operates according to the contents described in @ Operation and @ Error processing in Figure 16 G.711
(u-law and A-law) transmit buffer control method at single-channel operation (10 ms/frame mode).

@ Switching processing
Switch the Speech CODEC coding format from G711 to G.729.A within the valid MCU read period according
to the setting in the Speech CODEC selection register on the transmit side (TX SCSEL[1:0]). When the
switching of the Speech CODEC coding format is detected, the LSI internal section discards the data currently
being encoded (T6 encoding data in the example shown above) and starts encoding in the G.729.A coding
format from the next frame.
A read request is issued normally by FROB also for the frame where coding format has been switched;
however, a transmit error (TXERR_CH1 = “1”) does not occur even if data read processing does not terminate
within the valid read period. If a transmit error occurred before this frame, that transmit error is cleared to
“0” at termination of this frame.

(Note)
If the coding format is switched outside of the valid MCU read period, the G.729.A — G.711 switching
processing may be delayed by one frame. Therefore, check if the transmit request is for the data encoded in
the G.729.A or encoded in the G.711 coding format by referencing the transmit Speech CODEC operation
mode notification flag (TX SCFLAG) when requesting transmission due to the fall of FROB.

® G.729.A operation (after switching)
Operates according to the contents that are described in @Operation and @Error processing in Figure 14
G.729.A transmit buffer control method at single-channel operation (10 ms frame mode).
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A-4. G.711 (p-law and A-law) — G.729.A switching control (20 ms frame mode)
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X
FROB —'\“/4
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MCU read ffff
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TX_SCSEL[1:0]
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FRO_CH1 f
INTB
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Figure 25 Speech CODEC Coding Format Switching Control Method on the
Transmit Side G.711-5G.729.A <20 ms frame mode>

® G.711 operation (before switching)
Operates according to the contents described in @Operation and @Error processing in Figure 17 G.711
(u-law and A-law) transmit buffer control method at single-channel operation (20 ms/frame mode).

@ Switching processing
Switch the Speech CODEC coding format from G711 to G.729.A within the valid MCU read period
according to the setting in the Speech CODEC selection register on the transmit side (TX SCSEL[1:0]).
When detecting the switching of the Speech CODEC coding format, the LSI internal section discards the data
currently being encoded (T5 encoding data in the example shown above) and starts encoding in the G.729.A
coding format from the next frame.
A read request is issued normally by FROB also for the frame where coding format has been switched;
however, a transmit error (TXERR CHI1 = “1”) does not occur even if data read processing does not
terminate within the valid read period. If a transmit error occurred before this frame, that transmit error is
cleared to “0” at termination of this frame.

(Note)
If the coding format is switched outside of the valid MCU read period, the G.729.A — G.711 switching
processing may be delayed by one frame. Therefore, check whether the transmit request is for the data
encoded in the G.729.A or encoded in the G.711 by referencing the transmit Speech CODEC operation mode
notification flag (TX SCFLAG) when requesting transmission due to the fall of FROB.

® G.729.A operation (after switching)
Operates according to the contents that are described in @Operation and @Error processing in Figure 15
G.729.A transmit buffer control method at single-channel operation (20 ms frame mode).
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B. Speech CODEC coding format switching control on the receive side
B-1. G.729.A — G.711(u-law and A-law) switching control (10 ms frame mode)
[Fade-out function valid period (*1)
gge;gg gfﬁ R4GT29A) | R5(G729A) ‘ R6(G.729.A) J R7(G.729.A)
FR1B B
(Pin output) —\‘—/
MCU write | f f
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FR1 f :f
INTB ‘ U
(Pin output) | ) o
® G.729.A operation (before switching) | @ Switching processing . @ G.711 operation (after switching)
Receive SC coding i
format setting
RX SCSEL[1:0 G729A G711
Receive SC operation
mode notification
R SCFLA G729A G711
Approx.13.75 ms
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Fade-in function valid period(*1) |
PLC_EN= Silent | moery [ Ruern) [Rize7e
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N\ I [ :
10 msec # # — f _— # 4
FR1B — :
(Pin output) \_/ \‘_/‘ i \‘_/ \J ! \‘
MCU write 1 AR ff ff
Valid write section WE10 WE1 WE12 WETS ,
FRA AT f W A
INTE T3] Y ¥ Y i

(Pin output)
(*1) Fade-in/fade-out function valid period: Approx. 15 ms

Figure 26 Speech CODEC Coding Format Switching Control Method on the
Receive Side G.729.A—G.711 <10 ms frame mode>

® G.729.A operation (before switching)
Operates according to the contents described in @ Operation and @ Error processing in Figure 18 G.729.A
receive buffer method at single-channel operation (10 ms/frame mode).

@ Switching processing
Switch the Speech CODEC coding format from G729.A to G.711 within the valid MCU write period
according to the setting in the Speech CODEC selection register on the receive side (RX SCSEL[1:0]).
When receive data is written from the MCU in the frame from which the switching of the Speech CODEC
coding format has been detected, the LSI internal section performs decoding processing in the next frame.
When receive data is not written from the MCU, the frame loss compensation processing (BFI) that is
specified in G.729.A is performed in the next frame; however, a receive error (RXERR CHI = “1”) does not
occur.
If a receive error occurred before this frame, that receive error is cleared to “0” at termination of this frame.
To avoid sudden transition from a voice state to a silent state, the function that gradually attenuates decoding
output (fade-out function) operates.

(Note)

If the coding format is switched outside of the valid MCU write period, the G.729.A — G.711 switching
processing may be delayed by one frame. Therefore, check whether the receive request is for the receive
data encoded in the G.729.A or encoded in the G.711 by referencing the receive Speech CODEC operation
mode notification flag (RX SCFLAG) when requesting reception due to the fall of FR1B.
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® G.711 operation (after switching)
Operates according to the operation that is effective on and after the third receive request that is described in

@ Operation and @ Error processing in Figure 20 G.711 (p-law and A-law) receive buffer control method at
single-channel operation (10 ms/ frame mode).

To avoid a sudden transition from a silent state to a voice state, the function that gradually amplifies the
initial decoding output (fade-in function) operates.
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Figure 27 Speech CODEC Coding Format Switching Control Method on the
Receive Side G.729.A—>G.711 <20 ms frame mode>

® G.729.A operation (before switching)
Operates according to the contents described in @ Operation and @ Error processing in Figure 19 G.729A
receive buffer method at single-channel operation (20 ms/frame mode).

@ Switching processing
Switch the Speech CODEC coding format from G729.A to G.711 within the valid MCU write period
according to the setting in the Speech CODEC selection register on the receive side (RX SCSEL[1:0]).
When receive data is written from the MCU in the frame from which the switching of the Speech CODEC
coding format has been detected, the LSI internal section performs decoding processing for the data of 10 ms
in the next frame. When receive data is not written from the MCU, the frame loss compensation processing
(BFI) that is specified in G.729.A is performed in the next frame; however, a receive error (RXERR CH =
“1”") does not occur.
If a receive error occurred before this frame, that receive error is cleared to “0” at termination of this frame.
To avoid sudden transition from a voice state to a silent state, the function that gradually attenuates decoding
output (fade-out function) operates.

(Note)
If the coding format is switched outside of the valid MCU write period, the G.729.A — G.711 switching
processing may be delayed by one frame. Therefore, check whether the receive request is for the receive
data encoded in the G.729.A or encoded in the G.711 by referencing the receive Speech CODEC operation
mode notification flag (RX SCFLAG) when requesting reception due to the fall of FR1B.

® G.711 operation (after switching)
Operates according to the operation that is effective on and after the third receive request that is described in
@ Operation and @ Error processing in Figure 21 G.711 (p-law and A-law) receive buffer control method at
single-channel operation (20 ms/ frame mode).
To avoid a sudden transition from a silent state to a voice state, the function that gradually amplifies the
initial decoded output that was initially written from the MCU (fade-in function) operates.
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B-3. G.711 (p-law and A-law) — G.729.A switching control (10 ms frame mode)
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Figure 28 Speech CODEC Coding Format Switching Control Method on the
Receive Side G.711—5G.729.A<10 ms frame mode>

® G.711 operation (before switching)
Operates according to the contents described in @Operation and @Error processing in Figure 20 G.711
(p-law and A-law) receive buffer control method at single-channel operation (10 ms/frame mode).

@ Switching processing
Switch the Speech CODEC coding format from G.711 to G.729A within the valid MCU write period
according to the setting in the Speech CODEC selection register on the receive side (RX SCSELJ[1:0]).
When receive data is written from the MCU in the frame from which the switching of the Speech CODEC
coding format has been detected, the LSI internal section performs decoding processing in the next frame.
When receive data is not written from the MCU, data is generated according to the PLC algorithm and then
output (silent output when the PLC function is disabled) in the next frame; however, a receive error
(RXERR_CH = “1”) does not occur.
If a receive error occurred before this frame, that receive error is cleared to “0” at termination of this frame.
To avoid a sudden transition from a voice state to a silent state, the function that gradually attenuates the
decoding output (fade-out function) operates.

(Note)
If the coding format is switched outside of the valid MCU write period, the G.729.A — G.711 switching
processing may be delayed by one frame. Therefore, check whether the receive request is for the receive
data encoded in the G.729.A or encoded in the G.711 by referencing the receive Speech CODEC operation
mode notification flag (RX SCFLAG) when requesting reception due to the fall of FR1B.

® G.729.A operation (after switching)
Operates according to the operation that is effective on and after the second receive request that is described in
@Operation and @Error processing in Figure 18 G.729.A receive buffer control method at single-channel
operation (10 ms/ frame mode).
To avoid a sudden transition from a silent state to a voice state, the function that gradually amplifies the
decoding output of the receive data that was initially written from MCU (fade-in function) operates.
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B-4. G.711 (u-law, A-law) — G.729.A switching control (20 ms frame mode)
[Fade-out function valid period (1)
G’LciENﬂ R3(G.711) [ R5(G.711) R7(.711 or PLC)
Speech DEC .
CODEC OuUT Fade-out function valid period (*1) |
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20 ms f
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(Pin output)
MCU write f f T T
A " ” >
Valid write section WE7
FR1 %
) INTB "U
(Pin 0ulpul)®G‘711 operation
(before switching) X o
@Switching processing ®G.729.A operation (after switching)
Receive SC coding
fi t setti
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(*1) Fade-in/fade-out function valid period: Approx. 15ms

Figure 29 Speech CODEC Coding Format Switching Control Method on the
Receive Side G.711—5G.729.A <20 ms frame mode>

® G.711 operation (before switching)
Operates according to the contents described in @ Operation and @ Error processing in Figure 21
(u-law and A-law) receive buffer control method at single-channel operation (20 ms/frame mode).

@ Switching processing
Switch the Speech CODEC coding format from G.711 to G.729.A within the valid MCU write period
according to the setting in the Speech CODEC selection register on the receive side (RX SCSEL[1:0]).
When receive data is written from the the MCU in the frame from which the switching of the Speech CODEC
coding format has benn detected, the LSI internal section performs decoding processing for the data of 10 ms
in the next frame. When receive data is not written from the MCU, data is generated according to the PLC
algorithm and then output (silent output when the PLC function is disabled) in the next frame; however, a
receive error (RXERR CHI1 = “1”’) does not occur.
If a receive error occurred before this frame, that receive error is cleared to “0” at termination of this frame.
To avoid a sudden transition from a voice state to a silent state, the function that gradually attenuates the
decoding output (fade-out function) operates.

(Note)
If the coding format is switched outside of the valid MCU write period, the G.729.A — G.711 switching
processing may be delayed by one frame. Therefore, check whether the receive request is for the receive
data encoded in the G.729.A or encoded in the G.711 by referencing the receive Speech CODEC operation
mode notification flag (RX SCFLAG) when requesting reception due to the fall of FR1B.

® G.729.A operation (after switching)
Operates according to the operation that is effective on and after the second receive request that is described in
@Operation and @Error processing in Figure 19 G.729.A receive buffer control method at single channel
operation (20 ms/ frame mode).
To avoid a sudden transition from a silent state to a voice state, the function that gradually amplifies the
decoding output of the receive data that was initially written from MCU (fade-in function) operates.

G.711
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Transmit/receive buffer control at 2-channel operation

When G.711 (u-law/A-law) is selected as the Speech CODEC coding format for both transmission and reception
operations, the mode for the following operations can be switched through the settings in SC_ EN (Speech
CODEC control register) and DC_EN (2-channel operation control register).
Transmission and reception of voice data of a single channel (SC_ EN=1,DC EN=0)
Transmission and reception of 2-channel voice data (SC EN=1,DC EN=1)
The G.711 PLC function can be enabled or disabled by setting the option in the G.711 PLC function enable
control register (G711 _PLCEN). However, G711 _PLCEN must be set to “0” (disabled) before activating
2-channel operation.

Figure 30 shows the transition of Speech CODEC operation modes when G.711 (p-law/A-law) is selected as the
Speech CODEC coding format for both transmission and reception operations.

Single-channel
operation
G.711 PLC enabled
SC_EN=1,DC_EN=0,
711_PLCEN=

SC_EN=0, G711_PLCEN=0

N [
SC_EN=1, G711_PLCEN=1

Stop
SC_EN=0, DC_EN=0

2-channel
operation
G.711 PLC disabled
SC_EN=1, DC_EN=1
G711_PLCEN=0

Single-channel
operation
G.711 PLC disabled
SC_EN=1, DC_EN=0
G711_PLCEN=0

Figure 30 Transition of Speech CODEC Operation Modes (G.711 p-law/A-law)
See Figures 16, 17, 20, and 21 for details of the transmit/receive buffer control method in single-channel

operation.

See below for the details of the transmit/receive control method in 2-channel operation in Speech CODEC.
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When 2-channel voice data transmission/reception is specified, Speech CODEC performs the following
operation. The receive side decodes the received data of CHI and CH2 that has been written from MCU and
adds the data to the Speech CODEC output. The transmit side encodes the following two types of voice data
and requests the reading of the data to the MCU for CHI and CH2 individually.
Encoder input signal (CH1)
= (Transmit data AIN_x input to Speech CODEC) + (CH2 receive data Rx_CH2)
Encoder input signal (CH2)
= (Transmit data AIN_x input to Speech CODEC)+ (CH1 receive data Rx_CHI)

This function enables 3-way communication between the NW side (2 parties) and the terminal side (1 party).
Figure 31 shows the transmit/receive data flow in Speech CODEC under the three-way communication that is
performed between the terminal (A), which is connected to the analog interface of this LSI, and the terminal (B)
and another terminal (C) on the NW side.

Figures 32 to 35 show the transmit/receive buffer control methods at 2-channel processing.

Speech Codec

G.729.A X
BufferQ
A TXG@'.N_EnQO.de_r .. e =1 }A+C
: e T T o)
G | oA Buffer1
f.— .. =DCENTT .. — . —>}A+B
___________ —_ e = == =
- (to C)
. . RX2TX1
Terminal A = - Bus Control Terminal B
) 1 GAIN S >
<:’> Terminal C
G.729.A RX
B+C g EUEeLO_ - B
(to A)[ \ Decoder ,1/ |l ~[PF——=== -- C
e e = -
RX
G.711 Buffer1
Inhibited

Figure 31 Transmit/Receive Data Flow at 2-Channel Operation

(Note)

When G.729.A is selected as the Speech CODEC coding format, the setting of DC_EN = 1 is inhibited.
When the G.711 PLC function is enabled, the setting of DC_EN = 1 is inhibited.
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Figure 32 Transmit/Receive Buffer Control Method (10 ms frame, G.711) at

2-channel operation) <When changed from single-channel

operation to 2-channel operation>

50/214



FEDL7204-003-02

LAPIS Semiconductor Co. Ltd. ML7204-003

Description of operation (Figure 32)

® Performing single-channel operation
e Transmit
Operates according to the contents described in @ Operation and @ Error processing in Figure 16.

e Receive
Operates according to the contents described in @ Operation and @ Error processing in Figure 20. The
G.711PLC function enable control register (G711 _PLCEN) must be set to “0” at activation of Speech CODEC.

@ Activating 2-channel operation

To change the mode from a single-channel operation mode to a 2-channel operation mode, set DC_EN =1 (&
SC_EN=1).

Encoder: Starts encoding signals from CH1 and CH2 after processing of up to one frame following the setting of
DC EN=1.

Decoder: Starts two receive data write requests in one frame after processing of up to one frame following the
setting of DC_EN = 1.

(Note)

When G.729.A is selected as the Speech CODEC coding format, the setting of SC_ EN = DC EN = 1 is
inhibited.

When the G.711 PLC function is enabled, the setting of SC_EN =DC_EN = 1 is inhibited.

® Performing 2-channel operation

e Transmit

- 2-channel transmit request notification register (TXREQ DC)
The 2-channel transmit request notification register (TXREQ DC) is set to “1” while two transmit data read
requests are issued in one frame.

- Channel data read sequence
Two transmit data read requests are issued in one frame in the order of CHI—>CH2.
However, when read operation from the MCU side does not terminate for the CH1 transmit data read request, a
read request for CH2 transmit data is not issued.

- Read sequence
After encoding processing for CH1 and CH2 of one frame terminates, an interrupt is generated by setting
FRO CHI =1 and a CHI transmit data read request is issued. Read CHI transmit data (80 bytes) according
to the read request.
When CHI1 transmit data read processing terminates, an interrupt is generated by setting FRO CH2 =1 and a
CH2 transmit data read request is issued.
Read CH2 transmit data (80 bytes) according to the read request.
In this operation state, the following signals are input to the encoder from CH1 and CH2.
Encoder input signal (CH1) = (Transmit data AIN x input to Speech CODEC) + (CH2 receive data
Rx_CH2)
Encoder input signal (CH2) = (Transmit data AIN x input to Speech CODEC) + (CHI receive data
Rx_CHI)

- Valid read period RE_DCn (CH1 & CH2)

Terminate transmit data read processing from CH1 and CH2 within 9.0 ms after a CH1 transmit data read
request (FRO_CH1 =1) is issued.
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- Transmit error processing
If read processing from the MCU side does not terminate within the valid read period, an interrupt is generated
by setting the transmit error flag of the relevant channel (CHI:TXERR CHI, CH2:TXERR CH2) to “1”.
The transmit error is retained from the next valid read period until just before termination of the frame for
which transmit data read processing has been performed normally for the channel. Even if data read
processing does not terminate, the data in the transmit buffer is updated normally.

e Receive

2-channel receive request notification register (RXREQ_DC)

In this operation state, the MCU side is notified that two receive data write requests will be issued in one frame
by setting the 2-channel receive request notification register (RXREQ DC) to “1”.

- Data write channel sequence
Since data can be written to the channels in any sequence, write receive data in either sequence of CH1 — CH2
or CH2—CH]1 in one frame.

(Note)

Do not write receive data of the same channel in one frame in such a manner as CH1 — CH1 and CH2 — CH2.
If receive data of the same channel is written in one frame, the receive data that is written by the first receive
request is decoded; however, the receive data that is written in the second receive request is discarded and an
interrupt is generated by setting a receive side invalid write error flag (RXBW_ERR) to “1”.

- Write procedure
This section describes the operation performed when receive data is written in the sequence of CH1 — CH2.
Write CH1 receive data (80 bytes) according to the first receive data write request (FR1 = 1&RXREQ _First =
1).
Before starting write operation of CH1 receive data, notify the LSI that CH1 receive data will be written by
setting the receive data write channel notification register (RXFLAG_[CH2:CHI1]) to [0:1].
After termination of CHI receive data write processing, the second receive data write request (FR1 = 1 &
RXREQ _First = 0) is issued.
Write CH2 receive data (80 bytes) according to the second write request. In this case also, notify the LSI that
CH2 receive data will be written by setting the receive data write channel notification register
(RXFLAG [CH2:CH1]) to [1:0], before starting CH2 receive data write processing. When a receive data
write request is issued, an interrupt is generated by setting FR1 to “1” regardless of the first or second request.

(Note)

The setting of RXFLAG _[CH2:CH1] = [1:1] or [0:0] is inhibited at notification of a receive data channel.

If RXFLAG _[CH2:CH1] = [1:1] or [0:0] is set, the receive data is discarded and an interrupt is generated by
setting the receive side invalid write error flag (RXBW_ERR) to “1”.

- Valid write period WE_DCn (CH1 & CH2)
The valid write period is 9 ms.

- Receive error processing
Terminate write processing of CH1 receive data and CH2 receive data within the valid write period.
If write processing from the MCU does not terminate within the valid write period, an interrupt is generated by
setting the receive error flag of the relevant channel (CH1:RXERR CH1 or CH2:RXERR CH2) to “1”.
The receive error is retained from the next valid write period until immediately before the termination of the
frame for which receive data of the channel has been written normally. When write processing of the receive
data of the channel is not performed, silent data is output.
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When receive data of the same channel is written in one frame or the receive data channel notification is
invalid, an interrupt is generated by setting a receive side invalid write error flag (RXBW_ERR) to “1”.
RXBW_ERR is retained from the next valid write period until immediately before the termination of the frame
for which invalid receive data has no longer been written.

@ Terminating 2-channel operation

When returning a 2-channel operation mode to a single-channel operation mode, it is possible to notify which
channel’s transmit/receive data is continuously encoded or decoded by setting an option in ACTCH_FLAG.

To continue encoding/decoding of transmit/receive data of channel 1, set ACTCH_FLAG to “0” and then set
SC EN =1 and DC_EN = 0. Encoding/decoding of channel 2 transmit/receive data stops within a maximum of
250 us; however, encoding/decoding of channel 1 transmit/receive data continues.

To continue encoding/decoding of channel 2 transmit/receive data, set ACTCH_FLAG to “1” and then set
SC EN =1 and DC EN = 0. Encoding/decoding of channel 1 transmit/receive data stops within a maximum
of 250 us; however, encoding/decoding of channel 2 transmit/receive data continues. Figure 32 shows an
example where exchange of channel 1 transmit/receive data is continued.

(Note)

1. In the frame where SC_EN =1 and DC_EN = 0 are set, CH1/CH2 transmit data read requests and receive data
write requests are issued normally. However, even if transmit data or receive data of the channel that was
terminated is not read or written, an error does not occur.

2. After RXREQ DC is cleared to “0”, write processing to RXFLAG [CH2:CH1] is not necessary.

3. To set DC_EN = 1 again after setting DC_EN = 0, a wait period of approx. 10 ms or more is required after
TXREQ DC =0 and RXREQ DC =0 are set.

® Performing single-channel operation

e Transmit

Operates according to the contents described in @ Operation and @ Error processing in Figure 16.

Note that FRO _CHI is set to “1” when a transmit data read request is issued in this operation state or the CHI
transmit error flag (TXERR CH1) is set to “1” at the occurrence of an error also in this operation state, even if
continuation of encoding/decoding of channel 2 transmit/receive data is set in @ Terminating 2-channel
operation.

e Receive
Operates according to the contents described in @ Operation and @ Error processing in Figure 20. The G.711
PLC function enable control register (G711 _PLCEN) is set to “0”.

Note that the CHI receive error flag (RXERR CHI1) is set to “1” at the occurrence of an error in this operation

state even if continuation of encoding/decoding of the channel 2 transmit/receive data is set in @ Terminating
2-channel operation.
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Figure 33 Transmit/Receive Buffer Control Method at 2-Channel Operation (20 ms frame,

G.711) <When changed from single-channel operation to 2-channel operation>
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Description of operation (Figure 33)

@ Performing single-channel operation
e Transmit
Operates according to the contents described in @Operation and @ Error processing in Figure 17.

e Receive
Operates according to the contents described in @Operation and @Error processing in Figure 21. The
G.711PLC function enable control register (G711 _PLCEN) must be set to “0” at activation of Speech CODEC.

@ Activating 2-channel operation

To change the mode from a single-channel operation mode to a 2-channel operation mode, set DC_EN =1 (&
SC EN=1).

Encoder: Starts encoding signals from CHI and CH2 after processing of up to one frame following the setting of
DC EN=1.

Decoder: Starts two receive data write requests in one frame after processing of up to one frame following the
setting of DC_EN = 1.

(Note)

When G.729.A is selected as the Speech CODEC coding format, the setting of SC EN = DC EN = 1 is
inhibited.

When the G.711 PLC function is enabled, the setting of SC_EN = DC_EN = 1 is inhibited.

® Performing 2-channel operation

e Transmit

- 2-channel transmit request notification register (TXREQ DC)
The 2-channel transmit request notification register (TXREQ DC) is set to “1” while two transmit data read
requests are issued in one frame.

- Channel data read sequence
Two transmit data read requests are issued in one frame in the order of CHl — CH2.
However, when read operation from the MCU side does not terminate for the CH1 transmit data read request, a
read request for CH2 transmit data is not issued.

- Read sequence
After encoding processing for CH1 and CH2 of one frame terminates, an interrupt is generated by setting
FRO CHI1 and a CHI1 transmit data read request is issued. Read CHI transmit data (160 bytes) according to
the read request.
When CH1 transmit data read processing terminates, an interrupt is generated by setting FRO CH2 =1 and a
CH2 transmit data read request is issued.
Read CH2 transmit data (160 bytes) according to the read request.
In this operation state, the following signals are input to the encoder from CH1 and CH2.
Encoder input signal (CH1) = (Transmit data AIN x input to Speech CODEC) + (CH2 receive data
Rx_CH2)
Encoder input signal (CH2) = (Transmit data AIN x input to Speech CODEC) + (CHI receive data
Rx_CHI)

- Valid read period RE DCn(CH1 & CH2)

Terminate transmit data read processing from CH1 and CH2 within 18.0 ms after a CH1 transmit data read
request (FRO_CH1 = 1) is issued.
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- Transmit error processing
If read processing from the MCU side does not terminate within the valid read period, an interrupt is generated
by setting the transmit error flag of the relevant channel (CH1: TXERR CHI, CH2: TXERR CH2) to “1”.
The transmit error is retained from the next valid read period until just before termination of the frame for
which transmit data read processing has been performed normally for the channel. Even if data read
processing does not terminate, the data in the transmit buffer is updated normally.

e Receive

- 2-channel receive request notification register (RXREQ DC)
In this operation state, the MCU side is notified that two receive data write requests will be issued in one frame
by setting the 2-channel receive request notification register (RXREQ DC) to “1”.

- Data write channel sequence
Since data can be written to the channels in any sequence, write receive data in either sequence of CH1 — CH2
or CH2 — CHI in one frame.

(Note)

Do not write receive data of the same channel in one frame in such a manner as CHl — CH1 and CH2 — CH2.
If receive data of the same channel is written in one frame, the receive data that is written by the first receive
request is decoded; however, the receive data that is written in the second receive request is discarded and an
interrupt is generated by setting a receive side invalid write error flag (RXBW_ERR) to “1”.

- Write procedure
This section describes the operation performed when receive data is written in the sequence of CH1 — CH2.
Write CHI receive data (160 bytes) according to the first receive data write request (FR1 = 1 & RXREQ_First
=1).
Before starting write operation of CH1 receive data, notify the LSI that CH1 receive data will be written by
setting the receive data write channel notification register (RXFLAG _[CH2:CH1]) to [0:1].
After termination of CHI receive data write processing, the second receive data write request (FR1 = 1 &
RXREQ_First = 0) is issued.
Write CH2 receive data (160 bytes) according to the second write request. In this case also, notify the LSI
that CH2 receive data will be written by setting the receive data write channel notification register
((RXFLAG _[CH2:CHI]) to [1:0], before starting CH2 receive data write processing. When a receive data
write request is issued, an interrupt is generated by setting FR1 to “1” regardless of the first or second request.

(Note)

The setting of RXFLAG _[CH2:CH1] =[1:1] or [0:0] is inhibited at notification of a receive data channel.

If RXFLAG [CH2:CH1] = [1:1] or [0:0] is set, the receive data is discarded and an interrupt is generated by
setting the receive side invalid write error flag (RXBW_ERR) to “1”.

- Valid write period WE_DCn (CH1 & CH2)
The valid write period is 18.0 ms.

- Receive error processing
Terminate write processing of CH1 receive data and CH2 receive data within the valid write period.
If write processing from the MCU does not terminate within the valid write period, an interrupt is generated by
setting the receive error flag of the relevant channel (CH1: RXERR CHI1 or CH2: RXERR CH2) to “1”.
The receive error is retained from the next valid write period until immediately before the termination of the
frame for which receive data of the channel has been written normally. When write processing of the receive
data of the channel is not performed, silent data is output.
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When receive data of the same channel is written in one frame or the receive data channel notification is
invalid, an interrupt is generated by setting a receive side invalid write error flag (RXBW_ERR) to “1”.
RXBW_ERR is retained from the next valid write period until immediately before the termination of the frame
for which invalid receive data has no longer been written.

@ Terminating 2-channel operation

When returning a 2-channel operation mode to a single-channel operation mode, it is possible to notify which
channel’s transmit/receive data is continuously encoded or decoded by setting an option in ACTCH_FLAG.

To continue encoding/decoding of transmit/receive data of channel 1, set ACTCH_FLAG to “0” and then set
SC _EN =1 and DC_EN = 0. Encoding/decoding of channel 2 transmit/receive data stops within a maximum of
250 us; however, encoding/decoding of channel 1 transmit/receive data continues.

To continue encoding/decoding of channel 2 transmit/receive data, set ACTCH_FLAG to “1” and then set
SC EN =1 and DC EN = 0. Encoding/decoding of channel 1 transmit/receive data stops within a maximum
of 250 us; however, encoding/decoding of channel 2 transmit/receive data continues. Figure 33 shows an
example where exchange of channel 1 transmit/receive data is continued.

(Note)

1. In the frame where SC_EN = 1 and DC_EN = 0 are set, CHI/CH2 transmit data read requests and receive
data write requests are issued normally. However, even if transmit data or receive data of the channel that
was terminated is not read or written, an error does not occur.

2. After RXREQ DC is cleared to “0”, write processing to RXFLAG [CH2:CHI1] is not necessary.

3. To set DC_EN = 1 again after setting DC_EN = 0, a wait period of about 10 ms or more is required after
TXREQ _DC =0 and RXREQ DC =0 are set.

® Performing single-channel operation

e Transmit

Operates according to the contents described in @ Operation and @ Error processing in Figure 17.

Note that FRO _CHI is set to “1” when a transmit data read request is issued in this operation state or the CHI
transmit error flag (TXERR CH1) is set to “1” at the occurrence of an error also in this operation state, even if
continuation of encoding/decoding of channel 2 transmit/receive data is set in @ Terminating 2-channel
operation.

e Receive
Operates according to the contents described in @ Operation and @ Error processing in Figure 21. The G.711
PLC function enable control register (G711_PLCEN) is set to “0”.

Note that the CHI receive error flag (RXERR CHI1) is set to “1” at the occurrence of an error in this operation

state even if continuation of encoding/decoding of the channel 2 transmit/receive data is set in @ Terminating
2-channel operation.
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Description of operation (Figure 34)

@ Activating 2-channel operation

To activate 2-channel operation from the Speech CODEC termination state, set SC_EN and DC_EN to “1”
concurrently.

Encoder: Starts encoding of CH1 and CH2 signals within a maximum of 250 ps after SC_ EN =DC _EN =1 is
set.

Decoder: Issues a receive data write request within a maximum of 250 ps after SC_ EN=DC _EN =1 is set.

(Note)

When G.729.A is selected as the Speech CODEC coding format, the setting of SC EN = DC EN = 1 is
inhibited.

When the G.711 PLC function is enabled, the setting of SC_EN = DC_EN = 1 is inhibited.

®@Performing 2-channel operation

o Transmit

- 2-channel transmit request notification register (TXREQ DC)
The 2-channel transmit request notification register (TXREQ DC) is set to “1” while two transmit data read
requests are issued in one frame.

- Channel data read sequence
Two transmit data read requests are issued in one frame in the order of CHl — CH2.
However, when read operation from the MCU side does not terminate for the CH1 transmit data read request, a
read request for CH2 transmit data is not issued.

- Read sequence
After encoding processing for CH1 and CH2 of one frame terminates, an interrupt is generated by setting
FRO CHI1 =1 and a CHI transmit data read request is issued. Read CHI transmit data (80 bytes) according
to the read request.
When CHI1 transmit data read processing terminates, an interrupt is generated by setting FRO CH2 =1 and a
CH2 transmit data read request is issued.
Read CH2 transmit data (80 bytes) according to the read request.
In this operation state, the following signals are input to the encoder from CH1 and CH2.
Encoder input signal (CH1) = (Transmit data AIN x input to Speech CODEC) + (CH2 receive data
Rx_CH2)
Encoder input signal (CH2) = (Transmit data AIN _x input to Speech CODEC) + (CHI1 receive data
Rx_CHI)

- Valid read period RE_DCn(CH1 & CH2)
Terminate transmit data read processing from CH1 and CH2 within 9.0 ms after a CH1 transmit data read
request (FRO_CH1 = 1) is issued.

- Transmit error processing
If read processing from the MCU side does not terminate within the valid read period, an interrupt is generated
by setting the transmit error flag of the relevant channel (CH1: TXERR CHI1, CH2: TXERR CH2) to “1”.
The transmit error is retained from the next valid read period until just before termination of the frame for
which transmit data read processing has been performed normally for the channel. Even if data read
processing does not terminate, the data in the transmit buffer is updated normally.

59/214



FEDL7204-003-02

LAPIS Semiconductor Co. Ltd. ML7204-003

e Receive

- 2-channel receive request notification register (RXREQ DC)
In this operation state, the MCU side is notified that two receive data write requests will be issued in one frame
by setting the 2-channel receive request notification register (RXREQ DC) to “1”.

- Data write channel sequence
Since data can be written to the channels in any sequence, write receive data in either sequence of CH1 — CH2
or CH2 — CHI1 in one frame.

(Note)

Do not write receive data of the same channel in one frame in such a manner as CH1 — CH1 and CH2 — CH2.
If receive data of the same channel is written in one frame, the receive data that is written by the first receive
request is decoded; however, the receive data that is written in the second receive request is discarded and an
interrupt is generated by setting a receive side invalid write error flag (RXBW_ERR) to “1”.

- Write procedure
This section describes the operation performed when receive data is written in the sequence of CH1 — CH2.
Write CHI receive data (80 bytes) according to the first receive data write request (FR1 = 1&RXREQ_First =
1).
Before starting write operation of CH1 receive data, notify the LSI that CHI1 receive data will be written by
setting the receive data write channel notification register (RXFLAG [CH2:CHI1]) to [0:1].
After termination of CHI receive data write processing, the second receive data write request (FR1 = 1 &
RXREQ_First = 0) is issued.
Write CH2 receive data (80 bytes) according to the second write request. In this case also, notify the LSI that
CH2 receive data will be written by setting the receive data write channel notification register
(RXFLAG [CH2:CH1]) to [1:0], before starting CH2 receive data write processing. When a receive data
write request is issued, an interrupt is generated by setting FR1 to “1” regardless of the first or second request.

(Note)

The setting of RXFLAG [CH2:CH1] =[1:1] or [0:0] is inhibited at notification of a receive data channel.

If RXFLAG [CH2:CHI1] = [1:1] or [0:0] is set, the receive data is discarded and an interrupt is generated by
setting the receive side invalid write error flag (RXBW_ERR) to “1”.

- Valid write period WE DCn (CH1 & CH2)
WE DCI1 (CH1 & CH2)
There is no time restriction on the initial valid write period after activation of Speech CODEC (CH1 & CH2).
DEC _OUTON can be set to “1” after a lapse of the tWAIT time following completion of receive data write
processing for CH1 and CH2. Decoding output starts tDECON after DEC_OUTON is set to “1”. (*)
(tWAIT=1ms, tDECON = 0 ms[initial value] ... Can be set within the range from 0.125 to 32 ms in the internal
data memory.)
WE DC2 (CH1 & CH2)
The second valid write period is 4 ms.
WE DCn (CHI & CH2) n=3,4,5, ..
The third valid write period is 9 ms.

(Note) (*)

It is prohibited to change the mode to a single-channel operation mode (SC_EN = 1, DC _EN = 0) before the
decoding output starting offset time elapses after DEC_OUTON is set to “1”.
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- Receive error processing
Terminate write processing of CH1 receive data and CH2 receive data within the valid write period.
If write processing from the MCU does not terminate within the valid write period, an interrupt is generated by
setting the receive error flag of the relevant channel (CH1: RXERR _CHI or CH2: RXERR CH2) to “1”.
The receive error is retained from the next valid write period until immediately before the termination of the
frame for which receive data of the channel has been written normally. When write processing of the receive
data of the channel is not performed, silent data is output.

When receive data of the same channel is written in one frame or the receive data channel notification is
invalid, an interrupt is generated by setting a receive side invalid write error flag (RXBW_ERR) to “1”.
RXBW_ERR is retained from the next valid write period until immediately before the termination of the frame
for which invalid receive data has no longer been written.

® Terminating 2-channel operation
To return from a 2-channel mode to a termination mode, set SC_ EN = 0 and DC_EN = 0. The encoder of
Speech CODEC (CH1 & CH2) stops data write processing within a maximum of 250 ps after SC_ EN = 0 and
DC_EN =0 are set.

(Note)

1. After SC_ EN =0 and DC_EN = 0 are set, RXFLAG [CH2:CH1] are cleared to 00b automatically within a

maximum of 250 ps.
2. A wait period of 10 ms or more is required after SC_EN = 0 is set until SC_EN = 1 is set again.
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Description of operation (Figure 35)

@ Activating 2-channel operation

To activate 2-channel operation from the Speech CODEC termination state, set SC_EN and DC_EN to “1”
concurrently.

Encoder: Starts encoding of CH1 and CH2 signals within a maximum of 250 us after SC EN = DC EN =1 is
set.

Decoder: Issues a receive data write request within a maximum of 250 ps after SC_ EN =DC_EN =1 is set.

(Note)

When G.729.A is selected as the Speech CODEC coding format, the setting of SC EN = DC EN = 1 is
inhibited.

When the G.711 PLC function is enabled, the setting of SC_EN = DC_EN = 1 is inhibited.

@ Performing 2-channel operation

o Transmit

- 2-channel transmit request notification register (TXREQ DC)
The 2-channel transmit request notification register (TXREQ DC) is set to “1” while two transmit data read
requests are issued in one frame.

- Channel data read sequence
Two transmit data read requests are issued in one frame in the order of CHl — CH2.
However, when read operation from the MCU side does not terminate for the CH1 transmit data read request, a
read request for CH2 transmit data is not issued.

- Read sequence
After encoding processing for CH1 and CH2 of one frame terminates, an interrupt is generated by setting
FRO CHI1 =1 and a CH1 transmit data read request is issued. Read CH1 transmit data (160 bytes) according
to the read request.
When CHI1 transmit data read processing terminates, an interrupt is generated by setting FRO CH2 =1 and a
CH2 transmit data read request is issued.
Read CH2 transmit data (160 bytes) according to the read request.
In this operation state, the following signals are input to the encoder from CH1 and CH2.
Encoder input signal (CH1) = (Transmit data AIN x input to Speech CODEC) + (CH2 receive data
Rx_CH2)
Encoder input signal (CH2) = (Transmit data AIN_x input to Speech CODEC) + (CHI1 receive data
Rx_CHI)

- Valid read period RE_DCn(CH1 & CH2)
Terminate transmit data read processing from CH1 and CH2 within 18.0 ms after a CH1 transmit data read
request (FRO_CH1 = 1) is issued.

- Transmit error processing
If read processing from the MCU side does not terminate within the valid read period, an interrupt is generated
by setting the transmit error flag of the relevant channel (CH1: TXERR CHI1, CH2: TXERR CH2) to “1”.
The transmit error is retained from the next valid read period until just before termination of the frame
processing for which transmit data read processing has been performed normally for the channel. Even if
data read processing does not terminate, the data in the transmit buffer is updated normally.
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e Receive

- 2-channel receive request notification register (RXREQ DC)
In this operation state, the MCU side is notified that two receive data write requests will be issued in one frame
by setting the 2-channel receive request notification register (RXREQ DC) to “1”.

- Data write channel sequence
Since data can be written to the channels in any sequence, write receive data in either sequence of CH1 — CH2
or CH2 — CHI1 in one frame.

(Note)

Do not write receive data of the same channel in one frame in such a manner as CH1 — CH1 and CH2 — CH2.
When receive data of the same channel is written in one frame, the receive data that is written by the first receive
request is decoded; however, the receive data that is written in the second receive request is discarded and an
interrupt is generated by setting a receive side invalid write error flag (RXBW_ERR) to “1”.

- Write procedure
This section describes the operation performed when receive data is written in the sequence of CH1 — CH2.
Write CH1 receive data (160 bytes) according to the first receive data write request (FR1 =1 & RXREQ_First
=1).
Before starting write operation of CH1 receive data, notify the LSI that CHI1 receive data will be written by
setting the receive data write channel notification register (RXFLAG [CH2: CH1]) to [0:1].
After termination of CHI receive data write processing, the second receive data write request (FR1 = 1 &
RXREQ_First = 0) is issued.
Write CH2 receive data (160 bytes) according to the second write request. In this case also, notify the LSI
that CH2 receive data will be written by setting the receive data write channel notification register
((RXFLAG_[CH2:CH1]) to [1:0]., before starting CH2 receive data write processing. When a receive data
write request is issued, an interrupt is generated by setting FR1 to “1” regardless of the first or second request.

(Note)

The setting of RXFLAG [CH2:CH1] =[1:1] or [0:0] is inhibited at notification of a receive data channel.

If RXFLAG [CH2:CHI1] = [1:1] or [0:0] is set, the receive data is discarded and an interrupt is generated by
setting the receive side invalid write error flag (RXBW_ERR) to “1”.

- Valid write period WE DCn (CH1 & CH2)
WE DCI1 (CH1 & CH2)
There is no time restriction on the initial valid write period after activation of Speech CODEC (CH1 & CH2).
DEC_OUTON can be set to “1” after a lapse of the tWAIT time following completion of receive data write
processing for CH1 and CH2. Decoding output starts tDECON after DEC_OUTON is set to “1”. (*)
(tWAIT = 1ms, tDECON = 0 msJ[initial value] ... Can be set within the range from 0.125 to 32 ms in the
internal data memory.)
WE_DC2 (CHI1 & CH2)
The second valid write period is 13 ms.
WE DCn (CHI & CH2) n=3,4,5, ..
The third valid write period is 18 ms.

(Note) (*)

It is inhibited to change the mode to a single-channel operation mode (SCN=1, DC_EN=0) before the decoding
output starting offset time elapses after DEC_OUTON is set to “1”.
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- Receive error processing
Terminate write processing of CH1 receive data and CH2 receive data within the valid write period.
If write processing from the MCU does not terminate within the valid write period, an interrupt is generated by
setting the receive error flag of the relevant channel (CH1: RXERR _CHI or CH2: RXERR CH2) to “1”.
The receive error is retained from the next valid write period until immediately before the termination of the
frame for which receive data of the channel has been written normally. When write processing of the receive
data of the channel is not performed, silent data is output.

When receive data of the same channel is written in one frame or the receive data channel notification is
invalid, an interrupt is generated by setting a receive side invalid write error flag (RXBW_ERR) to “1”.
RXBW_ERR is retained from the next valid write period until immediately before the termination of the frame
for which invalid receive data has no longer been written.

® Terminating 2-channel operation
To return from a 2-channel operation mode to a termination mode, set SC_ EN = 0 and DC_EN = 0. The
encoder of Speech CODEC (CH1 & CH2) stops data write processing within a maximum of 250 ps after
SC_EN =0 and DC_EN =0 are set.

(Note)

1. After SC_ EN =0 and DC_EN = 0 are set, RXFLAG [CH2:CH1] are cleared to 00b automatically within a

maximum of 250 ps.

2. A wait period of 10 ms or more is required after SC_EN = 0 is set until SC_EN = 1 is set again.
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Control Register Control Method

Figure 36 shows the control register control method.
This LSI incorporates control registers CR0-CR47 and GPCRO-GPCRS for performing control. The LSI also
performs control by changing the DSP internal data memory that is built into the LSI using the following control
registers allocated in those control registers.

Internal data memory 1-word write control register (XDMWR)

Internal data memory 2-word write control register (XDMWR _2)

Internal data memory address and data setting registers (CR6-CR9)
See the INTERNAL DATA MEMORY ACCESS AND CONTROL METHOD that are described later for the
access method of the DSP internal data memory.
See Tables 5 to 9 for control register addresses.
The control registers are controlled with an 8-bit width of D7 to DO regardless of the data width of 16 bits or 8
bits that is selected in the MCU interface data width selection register (BW_SEL).  When a data bus is used in
16-bit access mode, input-output of D15-D8 depends on the write or read control of the control register. At
write processing, “1” or “0” is set in D15-D8 and at read processing, “1” is read.

A7-A0 Address Address
D7-DO Data Data
CSB N
WRB v
RDB
) Write i ) Read i

Figure 36 Control Register Control Method
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Transmit/Receive Buffer Access Method

A. Frame mode (FRAME/DMA selection register FD_SEL = “0”)
Figure 37 shows the transmit buffer (TX Buffer) control timing and access method in frame mode.
When the transmit buffer storing compressed voice data on the transmit side (voice data compression side)
becomes full, a read request is issued to the MCU side by changing FROB from “H” to “L”. Read data from
the data transmit buffer in the following timing. The transmit buffer read address is “80h”. FROB
maintains “L” until the entire data in the transmit buffer is read.

FROB I\ 7
)
A7-A0 Address (( Address
))
D15-DO Data 0 (( ata n-1

CSB ( z

) )

WRB <<

) )

RDB (( L

(Transmit buffer full) (Transmit buffer empty)
Address = 80h (fixed)

Number of data items: n words

Figure 37 Transmit Buffer Control Timing

Figure 38 shows the receive buffer (RX Buffer) control timing in frame mode. When the receive buffer
storing compressed voice data on the receive side (voice expansion side) becomes empty, a write request is
issued to the MCU side by setting FR1B from “H” to “L”. Write data in the receive buffer in the following
timing. The receive buffer write address is “81h”. FRI1B maintains “L” until the receive buffer becomes
full.

FR1IB I\ / X B
)) L
AT7-AO Address (( Address [} |
)) L
D15-DO Data 0 (( Data n-1 T
CSB <)< T
))
WRB P ( A
))
RDB <<
A A
eceive buffer empty eceive buffer fu
Receive buffi t Receive buffer full
Address = 81h (fixed)
Number of data items: n words

Figure 38 Receive Buffer Control Timing
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B. DMA mode (FRAME/DMA selection register FD_SEL = 1)

Figure 39 shows the transmit buffer control timing in DMA mode. When the transmit buffer for storing
compressed voice data on the transmit side (voice data compression side) becomes full, DMARQOB goes to
“L” from “H”, thereby issuing a DMA request to the MCU side. After the DMA request is issued, when
DMAACKOB becomes “0” from “1”, acknowledgement is input. Then, when the fall of the read enable
signal (RDB = “1” — “0”) is accepted, DMARQOB is automatically cleared (“L” — “H”). Read the data
from the transmit buffer in the following timing concurrently with acknowledgment input. DMARQOB
continues issuing a DMA request until the entire data in the transmit buffer is read.

DMARQOB |\ (f\
)) |
DMAACKOB (
) |
A7-A0 Addrgss ( Address |
) |
D15-D0O Data 0 ( gta n-1 |
))
WRB <
)) 0
RDB | < |
(Transmit buffer full) (Transmit buffer empty)

Address = 80h (fixed)
Number of data items: n words

Figure 39 Transmit Buffer Control Timing in DMA Mode
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Figure 40 shows the receive buffer control timing in DMA mode. =~ When the receive buffer that stores
compressed voice data on the receive side (voice data expansion side) becomes empty, DMARQI1B goes to
“L” from “H”, thereby issuing a DMA request to the MCU side. 'When DMAACKIB is set from “1” to “0”
after the DMA request is issued, acknowledgment is input. Then, when the fall of the write enable signal
(WRB="1" — “0”) is accepted, DMARQIB is automatically cleared (“L” — “H”). Write data to the
receive buffer in the following timing concurrently with acknowledgement input. DMARQIB continues
issuing a DMA request until the receive buffer becomes full.

DMARQ1B [\ (i\
)) L
DMAACK1B <
)) L
AT7-AO Address ( Address B
) L
D15-DO Data 0 ( Data n-1 B
))
WRB Wl < e
))
RDB <
A A
(Receive buffer empty) (Receive buffer full)

Address = 81h (fixed)
Number of data items: n words

Figure 40 Receive Buffer Control Timing in DMA Mode
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PCM Interface
A. Example of PCM interface bit configuration
Figure 41 shows an example of PCM interface bit configuration.
o Long-frame synchronous mode
o G711 (p-law/A-law)
sYNC | V4 1
CeranhinninnnininhnninnnhninnnnnhhEa R nnnhnhine
Time Slot TS #1 TS #2 TS#3 |  Ts#4 4 [ Ts#n-1 | TS#n TS #1
PCMO  |7]g[5]4]3]2[1]0 'EEREERD 7]¢[5[4]3]2[1]o
PCMI |7]6]5]4]3]2]1]o e EEPRERD 4 UEEZEERD
o 16-bit linear ‘
sync 1 Vi 1
ershhnnnhnhhahpnhhpnninhnspnhEghphnninhhphnhhnhhhhnhning
Time Slot TS #1 [ TS #2 [ 4 [ TS #n/2 Ts# |
POMO . fdidhfrio[e]7]e[s[4[al2[1[oh i ] oo 76 s[4[3[2 o] 1943719e[s
PCMI f 11998

SYNC
BCLK

Time Slot

PCMO

PCMI

o 16-bit linear
SYNC
BCLK

Time Slot

PCMO

PCMI

JU

1$¢$$mdﬂﬂﬂd5Mbkhbk$¢$$ﬁd%ﬂﬂdﬂ4bkhb} ’

o Short-frame synchronous mode
o G.711 (p-law/A-law)

M

Va
UV U U U DU U Uy U U U U U DU U U DU U U UL

TS #1

Ts#1 [ Ts#2 [ Ts#3 |  Ts#4 | [ Ts#n-1 | TS#n

7]6[5]4] 42 1]o 7e[g3[2[1]o]

7|6|5|4/3|2|1

7|6/5/4(3/21/0 7\6/5/4/3/2|1/0

7/6/54|3|2(1

I Y. M
dannnnnnnhnnEnn L REnRERHRh R

TS#1

021110 9[8[ 7/6 5 4]3[ 2 1l onenrnzning olg[ 7] 5[ ]3[ [ 1]o

g1t 111 o o] 7] o[ [4] 21 ofehiahanov | o o] 7] efs[4]3[2] 1[0

] TS #1 TS#2 TS #n/2
|
|
i
\

(*1) nis the value calculated from the following expression.
n = (BCLK frequency) + 64 kHz Example: BCLK =2.048 MHz n =32

(*2) The number of bits of one time slot is changed automatically to the following, according to
the setting of the PCM coding format (PCM_SEL[1:0]).
16-bit linear setting: 16 bits
G.711 (u -law/A-law): 8 bits

(*3) The above diagram shows an example of timing for PCM data transmit/receive
processing by the two devices connected to the PCM interface, with the two using the
following:
16-bit linear setting: Time slot 1 and time slot 2
G.711 (u-law/A-law) setting: Time slot 1 and time slot 3

Figure 41 Example of PCM Interface Bit Configuration
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. Time slot assignment function

The PCM interface of this LSI is compatible with the serial transmission rate from 64 kHz to 2.048 MHz.
Therefore, by connecting multiple LSIs on the PCM interface, it is possible to logically achieve PCM data
multiplexing of up to 32 slots at G.711(p-law/A-law) setting and up to 16 slots at 16-bit linear setting.
This LSI can be set up to 3 input time slots independently by using the following registers:

PCM input time slot selection register 1 (PCM_ITS1[4:0])

PCM input time slot selection register 2 (PCM_ITS2[4:0])

PCM input time slot selection register 3 (PCM_ITS3[4:0])
Also, 2 output time slots can be set independently by using the following registers:

PCM output time slot selection register 1(PCM_OTS1[4:0])

PCM output time slot selection register 2(PCM_OTS2[4:0])
Note that the following rules are applied for the setting of time slots.

(Note)

The number of bits of one time slot changes automatically according to the setting of the PCM coding format
(PCM_SELL [1:0])as follows.
16-bit linear setting: 16 bits
G.711 (p-law/A-law) setting: 8 bits
Therefore, the maximum number of time slots that can be set will be as follows:
16-bit linear setting: n/2
G.711 (p-law/A-law) setting: n
[n = (BCLK frequency) + 64 kHz]
Setting a time slot number greater than the largest time slot number indicated above is inhibited.

. Application example
By connecting multiple LSIs on the PCM interface, two-way communication or three-way communication is
enabled.

C-1. Two-way communication

Figure 42 shows an application example of two-way communication by transmitting/receiving PCM data
between two ML7204 devices connected on the PCM interface.

:

Crystal unit — X PCMO
—1 XO
ML7204 PCMI =
A-TEL1 <:> #1 <Time slot setting example>
o Output time slot selection register 1 (PCM_OTS1[4:0])
+3.3V BCLK ™7 ML7204 #1: 00000b (output time slot “1”)
ML7204 #2: 00001b (output time slot “2”)
CLKSEL o Input time slot selection register 1 (PCM_ITS1[4:0])
CLKOUT SYNC ™ ML7204 #1: 00001b (input time slot “2")
ML7204 #2: 00000b (input time slot “1”)
Two-way communication can be achieved between A-TEL1 and A-TEL2 by
setting both the PCM output time slot 1 enable control register (PCM01_EN)
and the PCM input time slot 1 enable control register (PCMI1_EN) to “1” while
XI PCMO > setting the time slots as shown above.
PCMI [+
ML7204
#2
A-TEL2 <:>
BCLK
SYNC[=—
CLKSEL

7

Figure 42 Example of Connection for Two-Way Communication via PCM I/F
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C-2. Three-way communication
Figure 43 shows an application example of three-way communication performed by transmitting/receiving
PCM data between three ML7204 devices connected on the PCM interface.

Connect to — Xl PCMO ™
crystal unit —1 XO
ML7204 PCMI
A-TEL1 {2 #1
+3.3V BCLK ™
L CLKSEL
[ CLKOUT SYNC ™17
XI PCMO ™
PCMI
ML7204
ATEL2 #2
BCLK [+
CLKOUT SYNC [=7¢
[ CLKSEL
Xl PCMO ™
PCMI
ML7204
#3
ATEL3 <
BCLK [+
SYNC [+—
CLKSEL

<Time slot setting example>

o Output time slot selection register 1 (PCM_OTS1[4:0])
ML7204 #1: 00000b (output time slot “17”)

ML7204 #2: 00001b (output time slot “2”)

ML7204 #3: 00010b (output time slot “3”)

 Input time slot selection register 1 (PCM_ITS1[4:0])
ML7204 #1: 00001b (input time slot “2”)
ML7204 #2: 00000b (input time slot “1”)
ML7204 #3: 00000b (input time slot “1”)

o Input time slot selection register 2 (PCM_ITS2[4:0])
ML7204 #1: 00010b (input time slot “3”)
ML7204 #2: 00010b (input time slot “3”)
ML7204 #3: 00001b (input time slot “2”)

Three-way communication is enabled between A-TEL1, A-TEL2
and A-TEL3 by setting all of the following registers to “1” while
setting the time slots as indicated above.

PCM output time slot 1 enable control register (PCMO1_EN)
PCM input time slot 1 enable control register (PCMI1_EN)

PCM input time slot 2 enable control register (PCMI2_EN)

Figure 43 Example of Connection for Three-Way Communication via PCM I/F

(Note)

The maximum digital pin output load capacitance (recommended value) is S0pF. When the load connected to
the PCMO pin exceeds the recommended value, insertion of a buffer external to the LSI is recommended.
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Control Registers
Tables 5 shows the maps of control registers. CR6-CR9 are used for DSP internal data memory access. The
changeable operation mode is indicated below each register name.
Table 5 Control Register Map (1 of 4)
Reg Address Contents RIW
Name A7-A0 B7 B6 B5 B4 B3 B2 B1 BO
AFEB AFEA SYNC OPE
CRO 00h SPDN _EN _EN # # # _SEL _STAT | RW
/E I/ I/ — — — I/ I/
CR1 01h XDMWR | XDMRD # # XDE/;WR # # # RIW
I/E I/E — — I/E — — —
TGENO TGENO TGENO TGENO TGENO TGENO TGENO TGENO
CR2 02h _RXAB _RX _CNT5 | CNT4 | CNT3 | CNT2 | CNT1 | CNTO | RW
I/E I/E I/E I/E I/E I/E I/E I/E
TGEN1 TGEN1 TGEN1 TGEN1 TGEN1 TGEN1 TGEN1 TGEN1
CR3 03h _RXAB _TX _CNT5 _CNT4 _CNT3 _CNT2 _CNT1 _CNTO R/W
I/E I/E I/E I/E I/E I/E I/E I/E
CR4 04h # # # # # # # # /
RXFLAG | RXFLAG
CR5 05h READY # # # # # _CH2 _CH1 R/W
— — — — — — I/E I/E
Internal data memory access (high-order address/high-order data)
CR6 o6h | A15D15 | A14D14 | A13D13 | A12D12 | A11D11 | AtoD10 | Aome | Asps | w
I/E
Internal data memory access (low-order access/low-order data)
CR7 07h A7p7 | meme | Asps | aapa | Asps | a2p2 | Aatp1 | momo | w
I/E
Internal data memory access (high-order data)
CRS 08h pt5 | p14a | p13 | pi2 | b1t | pwo | b9 | s RIW
I/E
Internal data memory access (low-order data)
CR9 09h oz | o6 | os | b4 | b3 | b2 | b1 | Do RIW
I/E
VFRO1 VFROO
CR10 0Ah # # # # # _SEL _SEL # R/W
— — — — — I/E I/E —
PCM PCM 4 PCMI3 PCMO2 PCMI2 PCMI1 PCMO1
CR11 0Bh _SEL1 _SELO _EN _EN _EN _EN _EN R/W
I/ I/ — /E /E /E /E /E
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Table 5 Control Register Map (2 of 4)
Address Contents
Reg RIW
Name A7-A0 B7 B6 B5 B4 B3 B2 B1 BO
CR12 0Ch $ $ $ $ $ $ $ $ /
FD_ BW_ TXSC TXSC TXBUF RXSC RXSC RXBUF
CR13 0Dh SEL SEL _SEL1 _SELO _TIM _SEL1 _SELO _TIM RIW
I/ I/ I/E I/E I/ I/E I/E I/
MGEN
# # # # # # # -
CR14 OEh FRFLAG /
CR15 OFh $ $ $ $ $ $ $ $ /
FDET FDET FDET
CR16 10h # # # # # OER _FER _RQ RIW
— — — — — /E /E /E
FGEN
CR17 11h # # # # # # # _FLAG | RW
— — — — — — — I/E
TMOVF
CR18 12h # # # # # # # RIW
— — — — — — — /E
DSP 4 " TONE1_ | TONEO_ | TGEN1_ | TGENO_ 4
CR19 13h _ERR DET DET EXFLAG | EXFLAG R/
DTMF DTMF_ | DTMF_ | DTMF_ | DTMF_
CR20 14h INT DP_DET # _DET CODE3 | CODE2 | CODE1 | CODEO R/
TX_SC TX_BT | TXREQ | TXREQ | TXERR | TXERR FRO_ FRO_
CR21 15h FLAG FLAG _DC _First _CH2 _CH1 CH2 CH1 R/
RX_SC RX_BT | RXREQ_ | RXREQ_ [ RXERR | RXERR RXBW FR1
CR22 16h FLAG FLAG DC First _CH2 _CH1 _ERR R/
DEC_ ACTCH G711_
CR23 17h SC_EN | DC_EN | 510N _FLAG PLCEN # # # R/W
I/E I/E /E /E I/E — — —
PCM_ PCM_
CR24 18h # # # # # # TXEN2 RXEN2 | RW
— — — — — — I/E I/E
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Table 5 Control Register Map (3 of 4)

Reg Address Contents RIW
Name A7-A0 B7 B6 B5 B4 B3 B2 B1 BO
FDET FDET FDET FDET FDET FDET FDET FDET
CR25 19h _Db7 _D6 _D5 _D4 _D3 _D2 _D1 _Do R/
DPDET_ | DPDET_ | DPDET_ | DPDET_ | DPDET_ | DPDET_ | DPDET_ | DPDET_
CR26 1Ah DATA7 DATAG DATAS DATA4 DATA3 DATA2 DATA1 DATAQ R/
FGEN FGEN FGEN FGEN FGEN FGEN FGEN FGEN
CR27 1Bh _b7 _D6 _D5 _D4 _D3 _D2 _D1 _Do R/W
I/E
FDET FGEN TDET1 TDETO DTMF
CR28 1Ch _EN _EN TIM_EN _EN _EN _EN EC_EN # R/W
I/E I/E I/E I/E I/E I/E I/E —
" DPGEN_ | DPGEN_ | DPGEN_ | DPGEN_ | DPGEN_ | DPGEN_ | DPGEN_
CR29 1Dh EN POL PPS DATA3 DATA2 DATA1 DATAQ R/W
— I/E I/ I/E I/E I/E I/E I/E
" FDET 4 DTMF TDET1_ | TDET1_ | TDETO_ | TDETO_
CR30 1Eh _SEL _SEL SEL1 SELO SEL1 SELO R/wW
— I/E — I/E I/E I/E I/E I/E
LPEN1 LPENO CODEC | CODEC | CODEC | CODEC SC_ SC_
CR31 1Fh B_TXEN | B_RXEN [ A_TXEN | A_RXEN TXEN RXEN R/W
I/E I/E I/E I/E I/E I/E I/E I/E
" # RXGEN RXGEN PCM_ PCM_ PCM_ PCM_
CR32 20h A_EN B_EN TXEN1 TXENO RXEN1 RXENO R/W
— — I/E I/E I/E I/E I/E I/E
" # 4 PCM_ PCM_ PCM_ PCM_ PCM_
CR33 21h ITS1[4] ITS1[3] ITS1[2] ITS1[1] ITS1[0] R/W
— — — I/E I/E I/E I/E I/E
" 4 4 PCM_ PCM_ PCM_ PCM_ PCM_
CR34 22h ITS2[4] ITS2[3] 1ITS2[2] ITS2[1] ITS2[0] R/wW
— — — I/E I/E I/E I/E I/E
" # 4 PCM_ PCM_ PCM_ PCM_ PCM_
CR35 23h OTS1[4] | OTS1[3] | OTS1[2] [ OTS1[1] | OTS1[0] | RIW
— — — I/lE I/E I/E I/E I/E
" # 4 PCM_ PCM_ PCM_ PCM_ PCM_
CR36 24h ITS3[4] ITS3[3] ITS3[2] ITS3[1] ITS3[0] R/W
— — — I/E I/E I/E I/E I/E
CR37 25h $ $ $ $ $ $ $ $ /
" # 4 PCM_ PCM_ PCM_ PCM_ PCM_
CR38 26h OTS2[4] | OTS2[3] | OTS2[2] [ OTS2[1] | OTS2[0] [ RW
— — — I/E I/E I/E I/E I/E
CR39 27h
to to $ $ $ $ $ $ $ $ /
CR42 2Ah
DPDET DPDET
CR43 2Bh # # # # # # _POL _EN R/wW
— — — — — — I/ I/E
CR44 2Ch
to to $ $ $ $ $ $ $ $ /
CR47 2Fh
30h
— to $ $ $ $ $ $ $ $ /
3Fh
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Table 5 Control Register Map (4 of 4)
Reg Address Contents
R/W
Name | A7-A0 B7 B6 B5 B4 B3 B2 B1 BO
oP u GPMA GPMA GPMA GPMA GPMA GPMA GPMA
CRO 40h [6] [5] [4] [3] [2] [1] [0] R/W
— I/E I/E I/E I/E I/E I/E I/E
oP “ GPDA GPDA GPDA GPDA GPDA GPDA GPDA
CR1 41h [6] [5] [4] (3] [2] 1] [0] R/W
I/E I/E I/E I/E I/E I/E I/E
GPFA GPFA GPFA GPFA GPFA
o 4z i © [5] 4 * 2 i o | Rw
— I/E I/E I/E — I/E — I/E
GP # # # # # # # #
CRS 43h — — — — — — — — R/W
GP # # # # # # # #
CR4 44h — — — — — — — — R/W
GP # # # # # # # #
COR5 45h — — — — — — — — R/W
GP # # # # # # # #
CR6 46h — — — — — — — — R/W
GP # # # # # # # #
CR7 47h — — — — — — — — R/W
GP # # # # # # # #
CR8 48h — — — — — — — — R/W
49h
— to $ $ $ $ $ $ $ $ /
7Fh
82h
— to $ $ $ $ $ $ $ $ /
FFh
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Notation:
Register name
# : Reserved bit. Do not change the initial value (“0”).
$ : Access inhibit bit. Do not make R/W access to this bit.

Changeability mode
I/E  : Can be changed during initial mode or operating mode
I/ :Can be changed during initial mode only

/E  : Can be changed during operating mode only

R/W
R/W: Read and write processing are enabled
/W : Write only
R/ :Read only
/ : Access inhibit

(Note)
When any of the following control registers is set during operation, maintain the state for 250 ps or more
since read processing is performed synchronized with the SYNC signal (8 kHz).

CR1-CR3, CR5, CR11, CR13, CR16-CR18, CR23, CR24, CR27-CR36, CR38, and CR43

See the INTERNAL DATA MEMORY ACCESS AND CONTROL METHOD for the method of setting

the following control registers.
CR6, CR7, CRS, and CR9
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(1) CRO
B7 B6 B5 B4 B3 B2 B1 BO R/W
AFEB AFEA SYNC OPE
CRO SPDN _EN _EN # # # _SEL _STAT
R/W
Change enable E / M . . . I/ \/
mode
Initial value 0 0 0 0 0 0 0 0

B7: Software power-down reset control register
0: Normal operating mode
1: Power-down reset
This LSI can be put into a power-down reset state by setting this bit to “1” for 200 ns or more.
At power-down reset, the contents of the control register and internal data memory are cleared
automatically. Power-down reset can be released by setting “0” after setting “1”".

B6: Analog front end power-down control register on the CODEC B side
0: Normal operating state
1: Power-down state (excluding AVREF)
Power-down can be applied to the analog front end on the CODEC_B side by setting this bit to “1”.
It is recommended to set this bit to “1” when the analog front end on the CODEC_B side is not used.
When setting this bit to “1”, set output of VFRO1 to the AVREEF side (“0”) using the VFROL1 selection
register (VFRO1_SEL).

BS5: Analog front end power-down control register on the CODEC_A side
0: Normal operating state
1: Power-down state (excluding AVREF)
Power-down can be applied to the analog front end on the CODEC_A side by setting this bit to “1”".
It is recommended to set this bit to “1”” when the analog front end on the CODEC_A side is not used.
When setting this bit to “17, set output of VFROO to the AVREEF side (“0”) using the VFROO selection
register (VFROO_SEL).

B4-B2: Reserved bit. Change of the initial value is inhibited.

B1: SYNC frame control register
0: Long frame synchronous signal
1: Short frame synchronous signal

BO0: Operation start control register

0: Operation hold

1: Operation start
After release of power-down reset, the LSI enters an initial mode. In initial mode, control register
settings and internal data memory contents can be changed. Start changing the control registers or the
contents of the internal memory after reading the initial mode display register (READY) continuously and
detecting “1”.
When this bit is set to “1” after completion of changing the control register settings or internal data
memory write processing, the READY register is set to “0”, returning the mode to a normal operation
mode.
To change the control register settings or the contents of the internal data memory again after setting this
bit to “1”, change the mode to the normal operating mode. Figure 44 shows the flowchart in initial
mode.
See the internal data memory change method described later for the method of changing the internal data
memory.
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| PDNB=00r SPDN=1 ]|

A
| PDNB=1&SPDN=0

!

Power-down state

Power-down reset ‘

released

Initial mode

Change the internal data
memory contents

‘ Change the control register settings

Y

OPE_STAT =1

|

LSl internal section initialized

{

READY =0

A\
Normal operation started

Setting externally ‘

/(SI internal automatic processing/

tAVREF
or more

Wait fo] approx.

200 ms

L

Initial mode

Control register and internal
data memory access inhibit
period

A

Normal operation mode

'

Figure 44 Flowchart in Initial Mode

(Note)

A wait period of the AVEREF rise time (tAVREF) or more is required from release of power-down reset

by PDNB or software power-down reset by SPDN to the setting of OPE_STAT to “1”.

the AVEREF rise time (tAVREF).

See Figure 1 for
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(2) CR1

B7 B6 B5 B4 B3 B2 B1 BO R/W

CR1 XDMWR | XDMRD # # XDM2WR # # #
~ RIW

Change enable E E . o E o . o

mode
Initial value 0 0 0 0 0 0 0 0

B7: Internal data memory one-word write control register
0: Stops write processing
1: Writes one word

Use this register for writing one word to the address areas that are distributed in the internal data memory.
Write the data that is set in CR8 and CR9 (D15 to DO0) to the addresses that are set in CR6 and CR7 (A15
to AO). At termination of write processing, this bit is automatically cleared to “0”. When setting data
continuously, check that this bit is set to “0” before setting.

See the INTERNAL DATA MEMORY ACCESS AND CONTROL METHOD described later for the
details of the control method.

B6: Internal data memory read control register
0: Stops read processing
1: Reads data

Use this register for reading the internal memory data by setting the internal memory address into CR6
and CR7 (A15 to A0). The data is stored into CR8 and CR9 (D15 to DO0). At termination of read

processing, this bit is automatically cleared to “0”. When reading data continuously, check this bit is set
to “0” before reading data.

See the INTERNAL DATA MEMORY ACCESS AND CONTROL METHOD described later for the
details of the control method.

B5-B4: Reserved bits  Change of the initial values is inhibited

B3: Internal data memory two-word write control register
0: Stops write processing
1: Writes two words

Use this register to write multiple words in continuous address areas of the internal data memory.

See the INTERNAL DATA MEMORY ACCESS AND CONTROL METHOD described later for the
details of the control method.

B2-B0: Reserved bits  Change of the initial values is inhibited

(Note)

One-word write control, two-word write control and read control cannot be performed simultaneously for the
internal data memory. Namely, Only one bit of CR1 can be set to “1” at a time.
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(3) CR2
B7 B6 B5 B4 B3 B2 B1 BO R/W
CR2 TGENO | TGENO | TGENO | TGENO | TGENO | TGENO | TGENO | TGENO
_RXAB _RX _CNT5 | _CNT4 | _CNT3 | _CNT2 | _CNT1 | _CNTO
Change enable R/W
I/E
mode
Initial value o | o J o | o | o | o J o | o

B7: TGENO Output control register on the RXAB side
0: Stops output
1: Outputs tone to the RXGENA/RXGENB side
(Note)
Connection/non-connection control is enabled for output paths to RXGENA and RXGENB using the
RXGENA_EN connection path control register (RXGENA EN) and the RXGENB_EN connection path
control register (RXGENB_EN). Non-connection is set as the initial value.

B6: TGENO Output control register on the RX side
0: Stops output
1: Outputs tone to the RXGEN side
See the various generator paths in the block diagram that is shown earlier in this document for RXGENA,
RXGENB, and RXGEN.

B5: Addition and multiplication control register for TONE A/B
0: Addition (Adds output of TONE A and TONE B)
1: Multiplication (Multiplies output of TONE A and TONE B)

B4: Output control register of TONE A/B
0: Single output
Stops by outputting the signal for the time period created by adding TIM_MO0 and TIM_MI1.
After stopping, this register is automatically cleared within the LSI.
1: Continuous output
Outputs repeatedly the signal that is controlled by the time created by adding TIM_MO and
TIM_MI1.
Set 00h to this register when stopping signal output.
(Note)
Do not set any value other than 00h since only 00h is permitted as the value that is written to this register
from continuous output.
At single output, make the next setting after checking that this register is set to 00h.
When outputting signals again after termination of continuous output, wait for a period of “FADE OUT
time + 250 pus” or more before starting output.

B3-B2: Output control registers of TONE A
00: Tone is not output.
01: Stops output to the M0 section and outputs tone to the M1 section.
10: Outputs tone to the MO section and stops output to the M1 section.
11: Outputs tone to the MO and M1 sections.

B1-B0: Output control registers of TONE B
00: Tone is not output.
01: Stops output to the MO section and outputs tone to the M1 section.
10: Outputs tone to the MO section and stops output to the M1 section.
11: Outputs tone to the M0 and M1 sections.
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(Note)
When output control of TONE A and TONE B is set exclusively and the addition result is output, TONE

A and TONE B can be output alternately. However, as each signal phase is independent, the waveform
after addition is non-continuous.
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(4) CR3
B7 B6 B5 B4 B3 B2 B1 BO R/W
CR3 TGEN1 | TGEN1 | TGEN1 | TGEN1 | TGEN1 | TGEN1 | TGEN1 | TGEN1
_RXAB _TX _CNT5 | _CNT4 | _CNT3 | _CNT2 | _CNT1 | _CNTO
Change enable R/W
I/E
mode
Initial value o | o J o | o | o | o J o | o

B7: TGENI1 Output control register on the RXAB side
0: Stops output
1: Outputs tone to the RXGENA/RXGENB side
(Note)
Connection/non-connection control is enabled for output paths to RXGENA and RXGENB using the
RXGENA_EN connection path control register (RXGENA EN) and the RXGENB_EN connection path
control register (RXGENB_EN). Non-connection is set as the initial value.

B6: TGEN1 Output control register on the TX side
0: Stops output
1: Outputs tone to the TXGEN side
See the various generator paths in the block diagram that is shown earlier in this document for RXGENA,
RXGENB, and TXGEN.

B5: Addition and multiplication control register for TONE C/D
0: Addition (Adds output of TONE C and TONE D)
1: Multiplication (Multiplies output of TONE C and TONE D)

B4: Output control register of TONE C/D
0: Single output
Stops by outputting the signal for the time period created by adding TIM_MO0 and TIM_M1.
After stopping, this register is automatically cleared within the LSI.
1: Continuous output
Outputs repeatedly the signal that is controlled by the time created by adding TIM_MO0 and TIM_MI.
Set 00h to this register when stopping signal output.
(Note)
Do not set any value other than 00h since only 00h is permitted as the value that is written to this register
from continuous output.
At single output, make the next setting after checking that this register is set to 00h.
When outputting signals again after termination of continuous output, wait for a period of “FADE OUT
time + 250 pus” or more before starting output.

B3-B2: Output control registers of TONE C
00: Tone is not output.
01: Stops output to the M0 section and outputs tone to the M1 section.
10: Outputs tone to the MO section and stops output to the M1 section.
11: Outputs tone to the MO and M1 sections.

B1-B0: Output control registers of TONE D
00: Tone is not output.
01: Stops output to the MO section and outputs tone to the M1 section.
10: Outputs tone to the MO section and stops output to the M1 section.
11: Outputs tone to the M0 and M1 sections.
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(Note)

When output control of TONE C and TONE D is set exclusively and the addition result is output, TONE
C and TONE D can be output alternately. However, as each signal phase is independent, the waveform
after addition is non-continuous.

Figure 45 shows the block diagram of the tone generation sections (TONE_GENO and TONE_GEN1).

Since the same tone generation method is applied by TONE GENO and TONE_GEN1, TONE_GENO is used as
the examples for the tone output control method in Figure 46 and tone output control parameters in Figures 47
and 48.

[TONE_GENO] RXGENA/RXGENB
TGENO_GAIN_A ~ TGENO_RXABGAIN

TONE_A

TGENO_FREQ_A

TONE_B

.
TGENO_FREQ_B GENO_GAIN_B

TGENO_CNT5 RXGEN
[TONE_GEN1] RXGENA/RXGENB
TGEN1_GAIN_C ~ TGEN1_RXABGAIN_
TONE_C TOTAL

TGEN1_FREQ_C

TONE_D TGEN1_TXGAIN_

TGENT FREQ D TGEN1_GAIN_D 1 TOTAL
- - TGEN1_CNT5 TXGEN

Figure 45 Block Diagram of Tone Generation Sections
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Set TONE A/B frequency

Y

Set TONE A/B/TOTAL gain

!

Set MO/M1 output time (common
between TONE A and B)

Y

Set FADE control (common
between TONE A and B)

Continuous tone output

Set TONE A/B frequency

v

Set TONE A/B/TOTAL gain

Y

Set MO/M1 output time (common
between TONE A and B)

"0"| (Stop FADE control)  y ™" (Run FADE control)

Set FADE IN STEP value

(common between TONE A and B)

Y

Set FADE OUT STEP value
(common between TONE A and B)

Y

between TONE A and B)

Set FADE OUT time (common

, v
TONE A/B
Set MO/M1 output control

v

CR2=xxx0xxxxb

Y

Stop after tone single
output

CR2 is cleared automatically
inside LSI
CR2=00000000b

Note: When setting output again after stopping output, wait for a period of *

Y

Set FADE control (common
between TONE A and B)

"0"| (Stop FADE control)
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¥ ™" (Run FADE control)

between TONE A and B)

Set FADE IN STEP value (common

Y

Set FADE OUT STEP value

(common between TONE A and B)

Y

between TONE A and B)

Set FADE OUT time (common

‘ v
TONE A/B
Set MO/M1 output control

v

CR2=xxx1xxxxb

v

Output tone
continuously

Set CR2=00000000b

v

Stop tone output

FADE OUT time + 250us” or more before starting output.
Figure 46 Tone Output Control Method (TONE_GENO)
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FREQ
-

| KN A
M A RVAVAVAVAYAVAVAVAYAN

- o) -
- o L

TIM_MO TIM_M1
MO ON M1 ON
ERLEQ
FAAAAN
MTATAIATAT i
TIM_MO TIM_M1 i
MO ON M1 OFF
FJEEQ
1 VAAAN
‘ VAVAVAVA!
) TIM_MO T TIM_M1 -
MO OFF M1 ON
FEEQ
Continuous 4 \/\ /\ /\ /\ \/\ /\ /\ /\ ...........
ouput AN | VAVAVAYA VAVAVAVAN
) TIM_MO T TIM_M1 " TIM_MO T TIM_M1 -
MO OFF M1 ON MO OFF M1 ON

Setting of single output is output continuously.

Figure 47 Tone Output Control Parameters (TONE_GENO/TGENO_FADE_CONT OFF)
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TIM_MO TIM_M1
i
Single output G AL AR AR A
e B MR
F-i F-0|  *F.i” and “F-0” are the times required for
MO ON M1 ON “fade-in” and “fade-out”. The values are
determined by the parameters that are
b a0 U A described later.
v g \/ V1Y U vy
F i F-o
MO ON M1 OFF
f Y
, W TUY
i Fol
MO OFF M1 ON
TIM_MO TIM_M1 TIM_MO TIM_M1
continuous g ! AR AT
output , Y U VUYVY VTV
i Fol i Feo
MO OFF M1 ON MO OFF M1 ON
The setting of single output is output repeatedly.
CR2="00h"
v
! AL WA
AN AL i
i Fol " Fo
MO OFF M1 ON MO OFF M1 ON

The setting of single output is output repeatedly.
(When CR2 ="00h" is set halfway

~

GAIN_B 1 i

PTITTEN mw’\/mmmm ML
sana || [ LT AL WAL KRR A

[ - - - -

F-i Fo| F-i Fo| F-i F-o| F-i F-o
MO ON M1 ON MO ON M1 ON
TONE_A TONE_B TONE_A TONE_B

The setting of single output is output repeatedly.
(Alternate output of TONE_A and TONE_B)

Figure 48 Tone Output Control Parameters (TONE_GENO/TGENO_FADE_CONT ON)
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(5) CR4
B7 B6 B5 B4 B3 B2 B1 BO R/W
CR4 # # # # # # # #
Change enable . . . . . . - . /
mode
Initial value 0 0 0 0 0 0 0 0
B7-B0: Reserved bits Change of the initial values is inhibited.
(6) CR5
B7 B6 B5 B4 B3 B2 B1 BO R/W
RXFLAG | RXFLAG
CR5 READY # # # # # CH2 _CHA
R/W
Change enable . . . . . . JE JE
mode
Initial value 0 0 0 0 0 0 0 0

B7: Initial mode display register
0: Mode other than initial mode
1: Initial mode

After release of power-down reset, this LSI enters an initial mode. In initial mode, this bit is set to “1”".

B6-B1: Reserved bits Change of the initial values is inhibited.

B1-B0: Receive data write channel notification register

A receive request is issued twice in one frame during 2-channel receive request processing
(RXREQ DC=1).

Write receive data of channel 1 or channel 2 for each receive request.

Since data can be written in any sequence, notify this LSI of the channel of the receive data by setting
RXFLAG [CH2:CH1] to the following before writing receive data.
RXFLAG [CH2:CH1]=[1:0] : Channel 2 receive data write notification
RXFLAG_[CH2:CHI1]=[0:1] : Channel 1 receive data write notification
See Figures 32 to 35 for the detailed control methods.

(7) CR6
B7 B6 B5 B4 B3 B2 B1 BO R/W
CR6 A15/D15 | A14/D14 | A13/D13 | A12/D12 | A11/D11 | A10/D10 A9/D9 A8/D8
Change enable W
I/E
mode
Initial value o [ o [ o | o [ or [ orn [ on [ o¢

B7-BO0: Internal data memory high-order address/high-order data setting register
This is an internal data memory high-order address/high-order data setting register.

See the section of INTERNAL DATA MEMORY ACCESS AND CONTROL METHOD for the write
method.

(Note)*
Although the initial value of CR6 is 00h, it is set to 72h automatically before the initial mode starts.
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(8) CR7
B7 B6 B5 B4 B3 B2 B1 BO R/W
CR7 A7/D7 A6/D6 A5/D5 A4/D4 A3/D3 A2/D2 A1/D1 A0/DO
Change enable JE W
mode
Initial value o)y [ o [ o | o [ o¢ [ o | o [ o¢

B7-BO0: Internal data memory low-order address/low-order data setting register
This is an internal data memory low-order address/low-order data setting register.
See the section of INTERNAL DATA MEMORY ACCESS AND CONTROL METHOD for the write
method.

(Note)*
Although the initial value of CR7 is 00h, it is set to 04h automatically before the initial mode starts.
At the start of initial mode, the LSI type (ML7204) can be checked by reading the values of CR6 and

CR7.
(9) CR8
B7 B6 B5 B4 B3 B2 B1 BO R/W
CR8 D15 D14 D13 D12 D11 D10 D9 D8
Change enable R/W
I/E
mode
Initial value o)y [ o [ o [ o [ o [ o [ or [ o

B7-BO0: Internal data memory high-order data setting register
This is an internal data memory high-order data setting register.
See the section of INTERNAL DATA MEMORY ACCESS AND CONTROL METHOD for the write
and read method.

(Note)*
Although the initial value of CR8 is 00h, it is set to 01h automatically before the initial mode starts.
(10) CR9
B7 B6 B5 B4 B3 B2 B1 BO R/W
CR9 D7 D6 D5 D4 D3 D2 D1 DO
Change enable VE R/W
mode
Initial value o) [ 0o¢) [T o [ o [ o) [ o) [ o¢) [ 00

B7-BO0: Internal data memory low-order data setting register
This is an internal data memory low-order data setting register.
See the section of INTERNAL DATA MEMORY ACCESS AND CONTROL METHOD for the write
and read method.

(Note)*

Although the initial value of CR9 is 00h, it is set to 03h automatically before the initial mode starts. At the
start of initial mode, the code type (-003) can be checked by reading the value of CRO.
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(11) CR10
B7 B6 B5 B4 B3 B2 B1 BO R/W
VFRO1 VFROO

CR10 # # # # # SEL SEL #
R/W

Change enable . . o o . E VE .

mode
Initial value 0 0 0 0 0 0 0 0

B7-B3: Reserved bits

B2: VFROLI selection register

0: AVREEF (outputs about 1.4 V)
1: Voice output on the receive side

B1: VFROO selection register

0: AVREEF (outputs about 1.4 V)
1: Voice output on the receive side

BO: Reserved bits  Change of the initial values is inhibited.

Change of the initial values is inhibited.

90/214



FEDL7204-003-02

LAPIS Semiconductor Co. Ltd. ML7204-003
(12) CR11
B7 B6 B5 B4 B3 B2 B1 BO R/W
CR11 PCM PCM " PCMI3 | PCMO2 | PCMI2 PCMI1 PCMO1
_SEL1 _SELO _EN _EN _EN _EN _EN
R/W
Change enable I |/ — /E /E /E /E /E
mode
Initial value 0 0 0 0 0 0 0 0

B7 and B6: PCM I/F coding format selection control register

These are PCM I/F coding format selection bits.
(0,0): 16-bit linear (two’s complement format)
(0,1):G.711(u-law)

(1,0): Inhibited
(1,1):G.711(A-law)

(Note) When G.711 (A-law) is selected by setting the PCM I/F coding format selection control register
(PCM_SEL[1:0]) to (1,1), decrease your target gain setting of a very next gain control following
G.711 decoder such as RXGAIN ITS1 by 18.6dB, and increase your target gain setting of the
following gain control such as RXGAIN PCMO by 18.6dB.
Examples in a case where the PCM input time slot 1 enable control register (PCMI1_EN)="1"
and the VFROO-pin is assigned as an LSI output pin for PCMI-pin input signals are shown in a
table below.
When a tone detector (TONE_DETO and/or TONE DET1) located between the concerned two
gain controls is enabled, adjust the detection level accordingly.

B5: Reserved bits

Gain Control Your Target (example) Recommendation Remarks
RXGAIN_ITS1 0008h (0dB) 000Fh (-18.6dB)
RXGAIN_PCMO 0039%h (-7.03dB) 01E6h (+11.60dB)

001Ah (-13.8dB)

00DEh (+4.78dB)

000Bh (-21.3dB)

005Eh (-2.69dB)

Change of the initial values is inhibited.

B4: PCM input time slot selection 3 enable control register

0: Stops PCM input time slot selection 3

1: Activates PCM input time slot selection 3
When this bit is set to “1”, the PCM data in the time slot position that has been set in the PCM input time
slot selection register 3 (PCM_ITS3[4:0]) is fetched and decoding processing is performed with the
coding format selected in the PCM I/F coding format selection control register (PCM_SEL[1:0]). PCM
data fetching starts from the frame following the frame where this bit has been detected having been set to
“1”.  Figure 50 shows the PCM input timing.

(Note) When G.711 (A-law) is selected by setting the PCM I/F coding format selection control register
(PCM_SEL[1:0]) to (1,1), it’s recommended to set this PCM input time slot 3 enable control
register (PCMI3_EN) to “0” (Stops PCM input time slot selection 3).

B3: PCM output time slot selection 2 enable control register

0: Stops PCM output time slot selection 2

1: Activates PCM output time slot selection 2
When this bit is set to “1”, the PCM data that was encoded with the coding format selected by the PCM
I/F coding format selection control register (PCM_SEL[1:0]) is output to the time slot position that has
been set in the PCM output time slot selection register 2 (PCM_OTS2[4:0]). PCM data encoding starts
from the frame following the frame where this bit has been detected having been set to “1”.  Figure 51
shows the PCM output timing.
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B2: PCM input time slot selection 2 enable control register

0: Stops PCM input time slot selection 2

1: Activates PCM input time slot selection 2
When this bit is set to “1”, the PCM data in the time slot position that has been set in the PCM input time
slot selection register 2 (PCM_ITS2[4:0]) is fetched and decoding processing is performed with the
coding format selected in the PCM I/F coding format selection control register (PCM_SEL[1:0]). PCM
data fetching starts from the frame following the frame where this bit has been detected having been set to
“1”.  Figure 50 shows the PCM input timing.

B1: PCM input time slot selection 1 enable control register

0: Stops PCM input time slot selection 1

1: Activates PCM input time slot selection 1
When this bit is set to “1”, the PCM data in the time slot position that has been set in the PCM input time
slot selection register 1 (PCM_ITS1[4:0]) is fetched and decoding processing is performed with the
coding format selected in the PCM I/F coding format selection control register (PCM_SEL[1:0]). PCM
data fetching starts from the frame following the frame where this bit has been detected having been set to
“1”.  Figure 50 shows the PCM input timing.

When both of B2 and B1 are set to “1”, each decoding result is added and output on the speech path.

B0: PCM output time slot selection 1 enable control register

SYNC

0: Stops PCM output time slot selection 1

1: Activates PCM output time slot selection 1
When this bit is set to “1”, the PCM data that was encoded with the coding format selected by the PCM
I/F coding format selection control register (PCM_SEL[1:0]) is output to the time slot position that has
been set in the PCM output time slot selection register 1 (PCM_OTS1[4:0]). PCM data encoding starts
from the frame following the frame where this bit has been detected having been set to “1”. Figure 51
shows the PCM output timing.

PCM_ITSn | 00000b

[4:0]

PCMIn_EN__|
pCMI [1] [1] [1] [1]

S
™ i
DECODE Stop (silent output) DECH1 (silent output) DEC2 DEC3 DEC4 Stop (silent output)
Figure 50 PCM Input Timing

SYNC

PCM_OTS1 00000b

[4:0]

PCMO1_EN !

Hi-Z Silent output Hi-Z
PCMO (1] ] ] L]
ENCODE Stop ENC1 ENC2 ENC3 ENC4 Stop

(Note) The silent output to the PCMO pin or the start of ENCODE may be delayed by 1 sync depending on the timing of setting PMCOn_EN to “1”.

Figure 51 PCM Output Timing
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(Note)
The frame following the frame where PCMO1_EN or PCMO2_EN has been detected having been set to
“1” outputs the following silent data according to the coding format selected in PCM_SEL[1:0].

16-bit linear (two’s complement format) : 0000h
G.711(p-law) : FFh
G.711(A-law) : D5h
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(13) CR12
B7 B6 B5 B4 B3 B2 B1 BO R/W
CR12 $ $ $ $ $ $ $ $
Change enable /
mode B B B B B B B B
Initial value — — — — — — — —

B7-B0: Reserved bits  Access is inhibited.
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(14) CR13
B7 B6 B5 B4 B3 B2 B1 BO R/W
CR13 FD_ BW_ TXSC TXSC TXBUF RXSC RXSC RXBUF
SEL SEL _SEL1 _SELO _TIM _SEL1 _SELO “TIM
R/W
Change enable I |/ VE VE I VE I |/
mode
Initial value 0 0 0 0 0 0 0 0

B7: FRAME/DMA selection register
0: FRAME access
1: DMA slave interface access
Select a transmit buffer or a receive buffer access method. Frame access is set as the initial value.

B6: MCU interface data width selection register
0: 16-bit data width interface
1: 8-bit data width interface
Select a data path width to a transmit buffer or a receive buffer. The initial value is 16 bits.
When selecting a 8-bit data width, fix D15 to D18 to “1” or “0”.

B5-B4: Speech CODEC selection register on the transmit side
(0,0):G.729.A
(0,1):G.711 (u-law)
(1,0): Inhibited
(1,1):G.711 (A-law)

B3: Transmit buffering time selection register
0: 10 ms
1: 20 ms
Select a buffering time of a transmit buffer. The initial value is 10 ms.

B2-B1: Speech CODEC selection register on the receive side
(0,0):G.729.A
(0,1):G.711 (u-law)
('1,0): Inhibited
(1,1):G.711 (A-law)

(Note) When G.711 (A-law) is selected by setting the PCM I/F coding format selection control register
(PCM_SEL[1:0]) to (1,1), decrease your target gain setting of a very next gain control following
G.711 decoder such as RXGAIN ITS1 by 18.6dB, and increase your target gain setting of the
following gain control such as RXGAIN PCMO by 18.6dB.
Examples in a case where the PCM input time slot 1 enable control register (PCMI1_EN)="1"
and the VFROO-pin is assigned as an LSI output pin for PCMI-pin input signals are shown in a
table below.
When a tone detector (TONE DETO and/or TONE DET1) located between the concerned two
gain controls is enabled, adjust the detection level accordingly.

Gain Control Your Target (example) Recommendation Remarks
RXGAIN_ITS1 0008h (0dB) 000Fh (-18.6dB)
RXGAIN_PCMO 0039h (-7.03dB) 01E6h (+11.60dB)
001Ah (-13.8dB) 00DEh (+4.78dB)
000Bh (-21.3dB) 005Eh (-2.69dB)
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BO: Receive buffering time selection register
0: 10 ms
1: 20 ms
Select a buffering time of a receive buffer. The initial value is 10 ms.

96/214



FEDL7204-003-02

LAPIS Semiconductor Co. Ltd. ML7204-003
(15) CR14
B7 B6 B5 B4 B3 B2 B1 BO R/W
CR14 # # # # # # # #
Change enable . . . . . . - . /
mode
Initial value 0 0 0 0 0 0 0 0
B7-B0: Reserved bits Change of the initial values is inhibited.
(16) CR15
B7 B6 B5 B4 B3 B2 B1 BO R/W
CR15 $ $ $ $ $ $ $ $
Change enable . . . . . . . . /
mode
Initial value — — — — — — — —

B7-B0: Reserved bits

Access is inhibited.
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(17) CR16
B7 B6 B5 B4 B3 B2 B1 BO R/W
FDET FDET FDET
CR16 # # # # # _OER _FER RQ
R/W
Change enable . . . o . IE JE E
mode
Initial value 0 0 0 0 0 0 0 0

B7-B3: Reserved bits Change of the initial values is inhibited.

B2: FSK receive overrun error notification register
0: No overrun error occurred
1: Overrun error occurred
When an overrun error occurred during FSK data receive processing, this bit is also set to “1”at the next
read request (FDET _RQ=1). When FDET_RQ is cleared, make sure this bit is also cleared by writing
“0” to this bit.

B1: FSK receive framing error notification register
0: No framing error occurred
1: Framing error occurred
When SP (Stop Bit “1”) is not detected normally at reception of FSK data, this bit is also set to “1” when
the reading of the relevant data is requested(FDET _RQ=1). When FDET RQ is cleared, make sure that
this bit is also cleared by writing “0” to this bit.

BO: FSK receive data read request notification register
0: No read request issued
1: Read request issued
When receiving FSK data (10 bits), the LSI stores the data bits (8 bits) excluding ST (Start Bit “0”) and
SP (Stop Bit “1”) in FDET D[7:0] and sets this bit to “1”. After completion of receive data read
processing, clear this bit by writing “0” to this bit.

For details of the control method relating to FSK_DET, see the section of the FSK receiver (FSK_DET) of the
internal data memory access and control method that are described later.

When the setting of the bits B2-B0 is changed (“0” — “1”’), an INTB interrupt occurs.
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(18) CR17
B7 B6 B5 B4 B3 B2 B1 BO R/W
FGEN
CR17 # # # # # # # FLAG
Change enable R/W
— — — — — — — /E
mode
Initial value 0 0 0 0 0 0 0 0

B7-Bl: Reserved bits Change of the initial values is inhibited.

BO: FSK output data setting completion flag

Set this bit to “1” after writing data to the FSK output data setting register (FGEN_D[7:0]).

This bit is

cleared to “0” automatically at completion of the fetching of data to the internal buffer of the FSK signal

generation section and an interrupt occurs.

Do not write any data to this register while this bit is “1”.

For details, see the section of the FSK generator of the internal data memory access and control method

that are described later.

When the setting of the B0 bit is changed (“1” — “0”), an INTB interrupt occurs.

(19) CR18
B7 B6 B5 B4 B3 B2 B1 BO R/W
CR18 # # # # # # # TMOVF
Change enable R/W
— — — — — — — /E
mode
Initial value 0 0 0 0 0 0 0 0

B7-Bl: Reserved bits Change of the initial values is inhibited.

BO: Timer overflow display register
0: No timer overflow occurred.
1: Timer overflow occurred.

When the timer counter value and the data setting value match and consequently a timer overflow occurs,

the timer overflow display register (TMOVF) is set to “1” and an INTB interrupt occurs.

The timer overflow interrupt is cleared to “0” when the timer is stopped as a result of writing “0” to
TMOVF from the MCU side or writing “0” to the timer control register (TIM_EN).

When the setting of the B0 bit is changed (“0” — “1”°), an INTB interrupt occurs.
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(20) CR19
B7 B6 B5 B4 B3 B2 B1 BO R/W
DSP TONE1_ | TONEO_ | TGEN1_ | TGENO_
CR19 _ERR # # DET DET EXFLAG | EXFLAG #
Change enable . . . . . o . o R/
mode
Initial value 0 0 0 0 0 0 0 0

B7: DSP status register

0: Normal operating status

1: Abnormal operating status
This LSI is equipped with a built-in watchdog timer. When a DSP program loses control due to a
disturbance surrounding this LSI or power supply abnormality, the DSP status register (DSP_ERR) is set
to “1” and an interrupt occurs. When this bit is set to “1”, set power-down reset by using PDNB or the
software power-down reset control register (SPDN). This bit is cleared by setting power-down reset.
(Note)
The DSP status register (DSP_ERR) does not detect all the abnormal operations. The register cannot

detect the abnormal operating status that causes the clearing of the watchdog timer even if DSP loses
control.

B6-B5: Reserved bits ~ Change of the initial values is inhibited.

B4: TONEI1 detecter detection status register
0: Non-detection
1: Detection

B3: TONEO detecter detection status register

0: Non-detection

1: Detection
For details of TDETO and TDETI, see the sections of tone detecter 0 and tone detecter 1 of the internal data
memory access and the control method that are described later.

B2: TGENI execution status flag display register
0: Inactive
1: Active

B1: TGENO execution status flag display register

0: Inactive

1: Active
For details of TGENO_EXFLAG/TGEN1 EXFLAG, see the sections of tone generater 0/tone generator 1 of the
internal data memory access and the control method that are described later.

BO: Reserved bit ~ Change of the initial value is inhibited.

When the setting of the B7 bit is changed (“0” — “1”) or the setting of the bits B4-B1 is changed (“0” — “1” or
“1” — “0”), an INTB interrupt occurs.
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(21) CR20
B7 B6 B5 B4 B3 B2 B1 BO R/W
DTMF | DTMF_ | DTMF_ | DTMF_ | DTMF_
CR20 INT DP_DET # _DET CODE3 CODE2 CODE1 CODEO
Change enable . . . . . . . . R/
mode
Initial value 0 0 0 0 0 0 0 0

B7: Interrupt occurrence status register
This is a direct connection register with inverted INTB logic.
When INTB is “L”, “1” isread. In other cases, “0” is read.
0: Section where INTB is “H”
1: Section where INTB is “L”

(Note)
When DSP_ERR occurs, the INT register and the status of INTB may not match.

B6: Dial pulse detector detection status register
The bit is set to “1” in the section from which a dial pulse signal is detected. The bit is set to “0” in
other cases.
0: No dial pulse detected
1: Dial pulse detected.

BS5: Reserved bits  Change of the initial values is inhibited.

B4: DTMF detector detection status register
This bit is set to “1” in the section from which a DTMF signal is detected. The bit is set to “0” in other
cases.
0: Non-detection
1: Detection

B3-B0: DTMF code display register
When the DTMF detector control register (DTMF_EN) is set to “1”, a valid code is stored in this register
for the time period in which a DTMF signal is being detected (DTMF detector detection status register
DTMF _DET =“1").
When the DTMF signal is not detected (DTMF_DET = “0”), “0000” is output.
Table 6 lists the codes.

When the setting of B6 or B4-B0 is changed (“0” — “1” or “1” — “0”), an INTB interrupt occurs.
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Table 6 DTMF Detection Codes

DTMF_3 DTMF_2 DTMF_1 DTMF_O Low group High group | Dial number
[HZ] [HZ]
0 0 0 0 697 1209 1
0 0 0 1 770 1209 4
0 0 1 0 852 1209 7
0 0 1 1 941 1209 *
0 1 0 0 697 1336 2
0 1 0 1 770 1336 5
0 1 1 0 852 1336 8
0 1 1 1 941 1336 0
1 0 0 0 697 1477 3
1 0 0 1 770 1477 6
1 0 1 0 852 1477 9
1 0 1 1 941 1477 #
1 1 0 0 697 1633 A
1 1 0 1 770 1633 B
1 1 1 0 852 1633 C
1 1 1 1 941 1633 D
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(22) CR21
B7 B6 B5 B4 B3 B2 B1 BO R/W
CR21 TX_SC TX_BT TXREQ TXREQ TXERR TXERR FRO_ FRO_
FLAG FLAG _DC _First _CH2 _CH1 CH2 CH1
Change enable . . . . . . - . R/
mode
Initial value 0 0 0 0 0 0 0 0

B7: Transmit side Speech CODEC operating mode notification flag

0: G.729.A

1: G.711 (p-law/A-law)
The operating mode of Speech CODEC on the transmit side can be checked by referencing this bit at
switching of the Speech CODEC coding format on the transmit side. If this bit is “0” when a transmit
request is issued due to the fall of FROB, it indicates that the transmit data has been encoded in the
G.729.A coding format. If this bit is set to “1” when transmission is requested due to the fall of FROB, it
indicates that the transmit data has been encoded in the G.711 coding format (p-law/A-law).
See Figures 22 to 25 for Speech CODEC coding format switching control on the transmit side.

B6: Transmit side buffering time operating mode notification flag
0: 10 ms
1: 20 ms
By referencing this bit, the operating mode of the transmit side buffering time can be checked. If this bit
is set to “0” when transmission is requested due to the fall of FROB, encoded data of 10 ms is buffered.
If this bit is set to “1” when transmission is requested, encoded data of 20 ms is buffered in the transmit
buffer.

BS5: 2-channel transmit request notification register
0: Not in cases where 2-channel transmission is being requested
1: 2-channel transmission is being requested
Transmission is requested twice within one frame while 2-channel transmission is being requested
(TXREQ DC = 1).
Read transmit data of channel 1 in response to CH1 transmit request (FRO_ CH1 = 1) and read transmit
data of channel 2 in response to CH2 transmit request (FRO_CH?2).

B4: Transmit frame start notification register
Transmission is requested twice within one frame while 2-channel transmission is being requested
(TXREQ DC=1). This bit enables the checking of the start timing of each transmit frame.
While 2-channel transmit is being requested (TXREQ_DC = 1), this bit is set to “1” immediately before
CH1 transmit request (FRO_CH1 = 1) and the bit is cleared to “0” immediately before CH2 transmit
request (FRO_ CH2 =1).
See the transmit/receive buffer control method at 2-channel processing in Figures 32 to 35.

B3: CH2 transmit error status register
0: No CH2 transmit error occurred
1: CH2 transmit error occurred
This bit is set to “1” when the CH2 transmit data read processing is not completed within the valid read
period and in other cases, the bit is set to “0”".

B2: CHI transmit error status register
0: No CHI1 transmit error occurred
1: CH1 transmit error occurred
When read processing of CH1 transmit data is not completed within the valid read period, this bit is set to
“1” and in other cases, the bit is set to “0”.
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B1: CH2 transmit request notification register

0: No CH2 transmit request generated

1: CH2 transmit request generated
When the transmit buffer storing the CH2 transmit data becomes full, this bit is set to “1” and the bit is set to “0”
at completion of reading of the data from the transmit buffer or the processing time exceeded the specified time.

B0: CH1 transmit request notification register
0: No CHI1 transmit request generated
1: CH1 transmit request generated
When the transmit buffer storing CH1 transmit data becomes full, this bit is set to “1” and the bit is set to

“0” at completion of reading of the data from the transmit buffer or the processing time exceeded the
specified time.

In frame mode (FD_SEL = 0), the signal obtained by NORing bit B1 with bit B0 is output to the FROB pin. (*)

(Note)*
In DMA mode (FD_SEL = 1), the bit B1, bit B0, and FROB (DMARQOB) pin statuses do not match.

When the setting of the bits B3-B2 (“0” — “1” or “1” — “0” ) or bits B1-B0 (“0” — “1”) changes, an INTB
interrupt occurs.
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(23) CR22
B7 B6 B5 B4 B3 B2 B1 BO R/W
CR22 RX_SC RX_BT RXREQ RXREQ RXERR RXERR RXBW FR1
FLAG FLAG _DC _First _CH2 _CH1 _ERR
Change enable . . . . . . . . R/
mode
Initial value 0 0 0 0 0 0 0 0

B7: Receive side Speech CODEC operating mode notification flag

0: G.729.A

1: G.711 (p-law/A-law)
The operating mode of Speech CODEC on the receive side can be checked by referencing this bit at
switching of the Speech CODEC coding format on the receive side. If this bit is set to “0” when a
receive request is issued due to the fall of FR1B, it indicates that receive data in the G.729.A coding
format is being requested.  If this bit is set to “1” when a receive request is issued due to the fall of
FR1B, it indicates that receive data in the G.711 coding format (u-law/A-law) is being requested.
See Figures 26 to 29 for Speech CODEC coding format switching control on the receive side.

B6: Receive side buffering time operating mode notification flag
0: 10 ms
1: 20 ms
The buffering time operating mode on the receive side can be checked by referencing this bit. If this bit
is set to “0” when a receive request is issued due the fall of FR1B, it indicates that the receive buffer is
requesting the writing of data of 10 ms. If this bit is set to “1” when a receive request is issued due the
fall of FR1B, it indicates that the receive buffer is requesting the writing of data of 20 ms.

BS5: 2-channel receive request notification register
0: Not in cases where 2-channel reception is being requested
1: 2-channel reception is being requested
While 2-channel reception is being requested (RXREQ _DC = 1), a receive request is issued twice within
one frame.
Write receive data of channel 1 or channel 2 for each receive request (FR1 = 1).

B4: Receive frame start notification register
While 2-channel reception is being requested (RXREQ DC = 1), a receive request is issued twice within
one frame. Use this bit to check if the request is the first receive request.
If this bit is set to “1” when a receive request is generated (FR1 = 1), the request is the first request and if
the bit is set to “0”, the request is the second receive request. See also the transmit/receive buffer control
method at 2-channel processing in Figures 32 to 35.

B3: CH2 receive error status register
0: No CH2 receive error occurred
1: CH2 receive error occurred
This bit is set to “1” when CH2 receive data write processing is not completed within the valid write
period and set to “0” in other cases.

B2: CHI receive error status register
0: No CHI1 receive error occurred
1: CH1 receive error occurred
This bit is set to “1” when CH1 receive data write processing is not completed within the valid write
period and set to “0” in other cases.
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B1: Invalid receive data write error notification register
0: No invalid receive data write generated
1: Invalid receive data write generated
This bit is set to “1” if receive data channel notification is issued from the MCU side without observing
the following prohibition while 2-chanel reception is being requested (RXREQ DC =1). In other cases,
the bit is set to “0”.

@ Prohibition 1: Do not write receive data of the same channel in the same frame consecutively.
If receive data of the same channel of the same frame is written consecutively, RXBW _ERR is set to “1”.
In this case, the data that is written in response to the first receive request (FR1 =1 & RXREQ First = 1)
is decoded, but the data that is written in response to the second receive request (FR1 = 1 & RXREQ First
=0) is discarded.

@ Prohibition 2: Do not set RXFLAG_[CH2:CH1] =[1:1] or [0:0].

If RXFLAG_[CH2:CHI1] is set to [1:1] or [0:0], the receive data is discarded and RXBW_ERR is set to
“19"

BO0: Receive request notification register
0: No receive request issued
1: Receive request issued
This bit is set to “1”” when the receive buffer that stores receive data becomes empty. When the receive
buffer becomes full or the processing exceeds the specified time, the bit is set to “0”.
In frame mode (FD_SEL = 0), the signal generated by inverting the logic of bit B0 is output to the FR1B
pin. (¥)

(Note)*
In DMA mode (FD_SEL = 1), bit B0 and the FR1B (DMARQ1B) pin statuses do not match.

When the status of bits B3-B1 is changed (“0” — “1” or “1” — “0” ) or that of bit BO changed(“0” — “1”) , an
INTB interrupt occurs.
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Table 7 lists the transmit/receive buffer control registers.
Note that the register that is referenced or set on the MCU side varies depending on the operating mode
(1-channel operation/2-channel operation) of Speech CODEC.

Table 7 Transmit/Receive Buffer Control Registers

Single-channel 2-channel operation
CR Bit Register name (abbreviation) operation
SC_EN=1,DC_EN=0 | SC_EN=1,DC_EN=1
CR21 BO | CH1 transmit request notification register (FRO_CH1) ®) O
B1 | CH2 transmit request notification register (FRO_CH2) X O
B2 | CH1 transmit error status register (TXERR_CH1) O O
5 B3 | CH2 transmit error status register (TXERR_CH2) X O
= B4 | Transmit frame start notification register (TXREQ_First) X )
8 B5 | 2-channel transmit request notification register X (@)
’é (TXREQ_DC)
@ B6 | Transmit side buffering time operating mode notification O O
|‘_=3 flag
(TX_BTFLAG)
B7 | Transmit side Speech CODEC operating mode O O
notification flag
(TX_SCFLAG)
CR22 BO | Receive request notification register (FR1) O ]
B1 | Invalid receive data write error notification register X O
(RXBW_ERR)
B2 | CH1 receive error status register (RXERR_CH1) O O
B3 | CH2 receive error status register (RXERR_CH2) X O
o B4 | Receive frame start notification register (RXREQ_First) X O
g B5 | 2-channel receive request notification register X @]
3 (RXREQ_DC)
.% B6 | Receive side buffering time operating mode notification O @]
S flag
o (RX_BTFLAG)
B7 | Receive side Speech CODEC operating mode O @]
notification flag
(RX_SCFLAG)
CR5 B1- | Receive data write channel notification register X @]
BO | RXFLAG_[CH2:CH1]

(Remarks) O:

Used, X: Unused
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(24) CR23
B7 B6 B5 B4 B3 B2 B1 BO R/IW
DEC_ ACTCH G711_
CR23 SC_EN | DC_EN OUTON | FLAG | PLCEN # # #
R/W
Change enable VE VE /E /E VE — — —
mode
Initial value 0 0 0 0 0 0 0 0

B7: Speech CODEC control register
0: Stops Speech CODEC
The encoder stops and storing data into the transmit buffer is stopped. The decoder stops and outputs
silent data constantly.
1: Activates Speech CODEC
Setting this bit to “1” starts the Speech CODEC operation. Speech CODEC is initialized and starts
operation.

(Note)

When stopping Speech CODEC

When stopping Speech CODEC, be sure to make the following settings in advance:

- Writing 00FFh to CR21 rising edge interrupt mask control (CR21 INTR MSKCNT)
- Writing 00FFh to CR22 rising edge interrupt mask control (CR22 INTR_MSKCNT)

B6: Speech CODEC 2-channel processing control register
0: Stops Speech CODEC 2-channel processing.
1: Activates Speech CODEC 2-channel processing.

BS5: Decoded data output control register
This bit controls the first decoded data output timing after activation of Speech CODEC.
After activation of Speech CODEC, this bit can be set to “1” if the initial receive data has been written
and the tWAIT time has elapsed. When this bit is set to “1”, the following decoded data is output in the
selected Speech CODEC coding format.
e When G.711 (u-law/A-law) is selected:
When the PLC function is enabled, silent data is output for about 3.75 ms and decoded data is output
after this bit is set to “1”.
When the PLC function is disabled, decoded data is output after this bit is set to “1”.
e When G.729.A is selected:
Decoded data is output about 15 ms after this bit is set to “1”".
The decoded data output delay time can be increased in steps of 0.125 ms by setting the time in the
internal data memory (DEC_ONTIM) for controlling decoded data output starting offset time.
(Allowable DEC_ONTM setting range: 0.125 ms to 32 ms)
Clear this bit to “0” when stopping Speech CODEC by setting SC_EN to ”0”.
See the diagrams of receive buffer control timing in Figures 18 to 21 for details of the control method.

(Note) The tWAIT delay time of 1 ms or more is required after activation of Speech CODEC.

(Note)

It is also possible to set DEC_OUTON to “1” at the same time as setting SC_EN to “1”. If soing so,
however, set the offset time to a value between 0008h (1 ms) and 0100h (32 ms) in the internal data
memory for controlling decoded output starting offset time (DEC_ONTIM) in advance.

Output of decoded data will start when the writing of the first receive data after the activation of Speech
CODEC is completed and when the above offset time elapses.
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B4: Operation channel notification register

0: Continues encoding and decoding for CH1

1: Continues encoding and decoding for CH2
When changing the mode from 2-channel operation (SC_ EN = 1, DC EN = 1) to single-channel
operation (SC_EN = 1, DC_EN = 0), notify the channel (CH1 or CH2) for which encoding and decoding
is continued using this bit. When stopping Speech CODEC (SC_EN = 0) in single-channel operation
mode (SC_EN =1, DC_EN = 0), clear this bit to “0” from the MCU side.
Even if encoding and decoding for CH2 are continued, LSI performs the processing as single-channel
operation and displays statuses of CH1 as statuses of receive requests, transmit requests, and so on.

B3: G.711 PLC function enable control register
The G.711 PLC function can be enabled by setting this bit to “1”.

0: Disable
1: Enable

(Note) When setting G711 _PLCEN to “1”, make sure that SC_EN is “0”.
B2-B1: Reserved bits  Change of the initial value is inhibited.

BO: Reserved bit Change of the initial value is inhibited.

(25) CR24

B7 B6 B5 B4 B3 B2 B1 BO R/W

CR24 # # # # # # PCM_ PCM_

TXEN2 RXEN2
R/W

Change enable . . o o . . VE VE
mode
Initial value 0 0 0 0 0 0 0 0

B7-B2: Reserved bits  Change of the initial value is inhibited.

B1: PCM_TXEN2 connection path control
0: Does not connect the path
1: Connects the path

B0: PCM_RXEN2 connection path control
0: Does not connect the path
1: Connects the path

(26) CR25
B7 B6 B5 B4 B3 B2 B1 BO RIW
CR25 FDET FDET FDET FDET FDET FDET FDET FDET
_D7 _D6 _D5 _D4 _D3 _D2 _D1 _DO
Change enable . R/
mode
Initial value o | o J o ] o J o J o T o T o

B7-B0: FSK received data storage register

For details, see the section of the FSK Receiver (FSK_DET) in INTERNAL DATA MEMORY ACCESS AND
CONTROL METHOD described later.
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(27) CR26
B7 B6 B5 B4 B3 B2 B1 BO R/W
CR26 DPDET_ | DPDET_ | DPDET_ | DPDET_ | DPDET_ | DPDET_ | DPDET_ | DPDET_
DATA7 | DATA6 | DATA5 | DATA4 | DATA3 | DATA2 | DATA1 DATAO
Change enable . R/
mode
Initial value o | o [ o o [ o 0 0 0

B7-B0: Detected dial pulse count display register
Displays the dial pulse count that was detected.
For details, see the section of the Dial Pulse Detector (DPDET) in INTERNAL DATA MEMORY
ACCESS AND CONTROL METHOD described later.

(Note)

Read the “detected dial pulse count display register (DPDET_DATA [7:0]) when the setting of the dial
pulse detection status register (DP_DET) is changed from “1” to “0”.

(28) CR27
B7 B6 B5 B4 B3 B2 B1 BO RIW
CR27 FGEN FGEN FGEN FGEN FGEN FGEN FGEN FGEN
_D7 _D6 _D5 _D4 _D3 _D2 _D1 _DO
Change enable R/W
I/E
mode
Initial value o | o T o o | o 0 0 0

B7-B0: FSK output data setting register
For details, see the section of the FSK Generator (FSK _GEN) in INTERNAL DATA MEMORY

ACCESS AND CONTROL METHOD described later.
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(29) CR28
B7 B6 B5 B4 B3 B2 B1 BO R/IW
FDET FGEN TDET1 TDETO DTMF
CR28 EN EN TIM_EN “EN EN “EN EC_EN #
R/W
Change enable VE VE VE VE VE VE E —
mode
Initial value 0 0 0 0 0 0 0 0
B7: FSK_DET control register

B6:

BS5:

B4:

B3:

B2:

0: Stops FSK_DET

1: Activates FSK_DET
When this bit is set to “1”, the FSK receiver (FSK_DET) starts operation. For details, see the section of
the FSK Receiver (FSK_DET) in INTERNAL DATA MEMORY ACCESS AND CONTROL METHOD
described later.

FSK_ GEN control register
0: Stops FSK_GEN
1: Activates FSK_ GEN
When this bit is set to “1”, the FSK generator (FSK_GEN) starts operation. For details, see the section
of the FSK Generator in INTERNAL DATA MEMORY ACCESS AND CONTROL METHOD
described later.

Timer control register
When this bit is set to “1”, the timer starts counting.
When “0” is set, the timer stops counting and the counter value is cleared.
0: Stops counting
1: Starts counting

TONEI detector control register
0: Stops TONE DET1
1: Activates TONE DET1
When this bit is set to “1”, the TONE1 detector starts operation. The TONEI detector detection status
register (TONE1_DET) is set to “1” while the tone of 2100 Hz* is detected.
(Remarks)
* The detection frequency can be changed. When changing the frequency, contact ROHM's responsible
sales person.

TONEQO detection control register
0: Stops TONE DETO0
1: Activates TONE DETO
When this bit is set to “1”, the TONEO detector starts operation. The TONEO detector detection status
register (TONEO_DET) is set to “1” while the tone of 1650Hz* is detected.
(Remarks)
* The detection frequency can be changed. When changing the frequency, contact ROHM's responsible
sales person.

DTMF detection control register
0: Stops the DTMF detection function
1: Activates the DTMF detection function
When this bit is set to “1”, the DTMF detector starts operation. The DTMF detector detection register
(DTMF_DET) is set to “1” while DTMF signals are detected.
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B1: Echo canceler control register
0: Stops the echo canceler function (The echo canceler is bypassed.)
1: Activates the echo canceler function
(Remarks) The echo canceler internal coefficient is cleared to start the operation.
BO: Reserved bit  Change of the initial value is inhibited.
(30) CR29
B7 B6 B5 B4 B3 B2 B1 BO R/W
CR29 " DPGEN DPGEN DPGEN DPGEN DPGEN DPGEN DPGEN
_EN _POL _PPS | DATA3 | DATA2 | DATA1 | DATAO
R/W
Change enable _ VE v VE VE VE VE VE
mode
Initial value 0 0 0 0 0 0 0 0

B7: Reserved bit  Change of the initial value is inhibited.

B6: Dial pulse transmitting control register
0: Stops dial pulse output
1: Activates dial pulse output

BS5: Dial pulse output polarity control register
0: Positive logic (Low: Break zone, High: Make zone)
1: Negative logic (Low: Make zone, High: Break zone)

B4: Dial pulse speed control register
0: 10 pps
1: 20 pps

B3-BO0: Dial pulse count setting register
Set a dial pulse count to be transmitted.
Upper limit: 10 (Data: Ah)
Lower limit: 1 (Data: 1h)

(Note) Be sure to set the following before activating DPGEN (DPGEN_EN = 1).
® Be sure to set the dial pulse output polarity control register (DPGEN_POL).
By this setting, the output level (initial value) of the dial pulse output pin is set as follows.

When DPGEN_POL = 0 (positive logic) : GPOO[2]/DPO = “0”
When DPGEN_POL =1 (negative logic) : GPOO[2]/DPO = “1”

o After setting the above, set the secondary function (dial pulse output pin) by setting the primary
function/secondary function selection register (GPFA[2]) of GPIOA[2] to “1”.
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(31) CR30
B7 B6 B5 B4 B3 B2 B1 BO R/W
CR30 " FDET # DTMF TDET1_ | TDET1_ | TDETO_ | TDETO_
_SEL _SEL SEL1 SELO SEL1 SELO
R/W
Change enable — VE — VE VE VE VE VE
mode
Initial value 0 0 0 0 0 0 0 0
Select signals to be input to the various detectors in this LSI. For TXDETA, TXDETB, RXDET, and

RXDET_PCM, see various detector paths that are shown in the block diagram provided earlier in this document.

B7: Reserved bits Change of the initial value is inhibited.

B6: FSK detection path selection register
0: TXDETA
1: TXDETB

BS5: Reserved bits Change of the initial value is inhibited.

B4: DTMF detection path selection register
0: TXDETA
1: TXDETB

B3-B2: TONE _DET1 detection path selection register
00: TXDETA
01: TXDETB
10: RXDET
11: RXDET PCM

B1-B0: TONE DETO detection path selection register
00: TXDETA
01: TXDETB
10: RXDET
11: RXDET PCM
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(32) CR31
B7 B6 B5 B4 B3 B2 B1 BO RIW
CODEC | CODEC | CODEC | CODEC SC_ SC_
CR31 LPENT | LPENO | 5 +yen | B RXEN | A TXEN | A RXEN | TXEN RXEN
RIW
Change enable VE VE VE VE VE VE IE IE
mode
Initial value 0 0 0 0 0 0 0 0

Set connection/non-connection of various communication paths that are shown in the block diagram provided
earlier in this document.

B7:

B6:

BS:

B4:

B3:

B2:

B1:

BO:

LPENI connection path control
0: Non-connection
1: Connection

LPENO connection path control
0: Non-connection
1: Connection

CODECB_TXEN connection path control
0: Non-connection
1: Connection

CODECB_RXEN connection path control
0: Non-connection
1: Connection

CODECA_TXEN connection path control
0: Non-connection
1: Connection

CODECA_RXEN connection path control
0: Non-connection
1: Connection

SC_TXEN connection path control
0: Non-connection
1: Connection

SC_RXEN connection path control
0: Non-connection
1: Connection
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(33) CR32
B7 B6 B5 B4 B3 B2 B1 BO R/W
CR52 " " RXGEN | RXGEN PCM_ PCM_ PCM_ PCM_
A_EN B_EN TXEN1 | TXENO | RXEN1 | RXENO
R/W
Change enable _ _ VE VE VE VE E E
mode
Initial value 0 0 0 0 0 0 0 0

Set connection/non-connection of various communication paths that are shown in the block diagram provided

earlier in this document.

B7-B6: Reserved bits ~ Changing of the initial values is inhibited.

B5: RXGENA_EN connection path control
0: Non-connection
1: Connection

B4: RXGENB_EN connection path control
0: Non-connection
1: Connection

B3: PCM_TXENI connection path control
0: Non-connection
1: Connection

B2: PCM_TXENO connection path control
0: Non-connection
1: Connection

B1: PCM_RXENI connection path control
0: Non-connection
1: Connection

B0: PCM_RXENO connection path control
0: Non-connection
1: Connection
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(34) CR33
B7 B6 B5 B4 B3 B2 B1 BO R/IW
PCM_ PCM_ PCM_ PCM_ PCM_
CR33 # # # ITS1[4] ITS1[3] ITS1[2] ITS1[1] ITS1[0]
R/W
Change enable _ _ _ VE VE VE VE VE
mode
Initial value 0 0 0 0 0 0 0 0

B7-B5: Reserved bits

Changing of the initial values is inhibited.

B4-B0: PCM input time slot selection register 1
Set the time slot number for fetching PCM data according to the selection table 8.
To receive PCM data in the selected time slot position, set the PCM input time slot 1 enable control

register (PCMI1_EN) to “1”.

Table 8 PCM Input Time Slot Selection Table 1

B4 B3 B2 B1 BO Time Slot B4 B3 B2 B1 BO Time Slot
0 0 0 0 0 Slot1 1 0 0 0 0 Slot17
0 0 0 0 1 Slot2 1 0 0 0 1 Slot18
0 0 0 1 0 Slot3 1 0 0 1 0 Slot19
0 0 0 1 1 Slot4 1 0 0 1 1 Slot20
0 0 1 0 0 Slot5 1 0 1 0 0 Slot21
0 0 1 0 1 Slot6 1 0 1 0 1 Slot22
0 0 1 1 0 Slot7 1 0 1 1 0 Slot23
0 0 1 1 1 Slot8 1 0 1 1 1 Slot24
0 1 0 0 0 Slot9 1 1 0 0 0 Slot25
0 1 0 0 1 Slot10 1 1 0 0 1 Slot26
0 1 0 1 0 Slot11 1 1 0 1 0 Slot27
0 1 0 1 1 Slot12 1 1 0 1 1 Slot28
0 1 1 0 0 Slot13 1 1 1 0 0 Slot29
0 1 1 0 1 Slot14 1 1 1 0 1 Slot30
0 1 1 1 0 Slot15 1 1 1 1 0 Slot31
0 1 1 1 1 Slot16 1 1 1 1 1 Slot32

(Note)

Make sure that the PCM input time slot selection 1 enable control register (PCMI1_EN) is kept “0” when
the register is set.

(Note)

The number of bits of one time slot changes automatically according to the setting of the PCM coding
format (PCM_SEL[1:0]):

16-bit linear setting

G.711 (p-law/A-law) setting
Therefore, the maximum time slot number that can be set is as follows.

16-bit linear setting

G.711 (p-law/A-law) setting

[n = (BCLK frequency) + 64 kHz]

: 16 bits
: 8 bits

:n/2
'n

Any number exceeding the maximum time slot number cannot be set.
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(35) CR34
B7 B6 B5 B4 B3 B2 B1 BO R/IW
PCM_ PCM_ PCM_ PCM_ PCM_
CR34 # # # ITS2[4] ITS2[3] ITS2[2] ITS2[1] ITS2[0]
R/W
Change enable _ _ _ VE VE VE VE VE
mode
Initial value 0 0 0 0 0 0 0 0

B7-B5: Reserved bits

Changing of the initial values is inhibited.

B4-B0: PCM input time slot selection register 2
Set the time slot number for fetching PCM data according to the selection table 9.
To receive PCM data in the selected time slot position, set the PCM input time slot 2 enable control

register (PCMI2_EN) to “1”.

Table 9 PCM Input Time Slot Selection Table 2

B4 B3 B2 B1 BO Time Slot B4 B3 B2 B1 BO Time Slot
0 0 0 0 0 Slot1 1 0 0 0 0 Slot17
0 0 0 0 1 Slot2 1 0 0 0 1 Slot18
0 0 0 1 0 Slot3 1 0 0 1 0 Slot19
0 0 0 1 1 Slot4 1 0 0 1 1 Slot20
0 0 1 0 0 Slot5 1 0 1 0 0 Slot21
0 0 1 0 1 Slot6 1 0 1 0 1 Slot22
0 0 1 1 0 Slot7 1 0 1 1 0 Slot23
0 0 1 1 1 Slot8 1 0 1 1 1 Slot24
0 1 0 0 0 Slot9 1 1 0 0 0 Slot25
0 1 0 0 1 Slot10 1 1 0 0 1 Slot26
0 1 0 1 0 Slot11 1 1 0 1 0 Slot27
0 1 0 1 1 Slot12 1 1 0 1 1 Slot28
0 1 1 0 0 Slot13 1 1 1 0 0 Slot29
0 1 1 0 1 Slot14 1 1 1 0 1 Slot30
0 1 1 1 0 Slot15 1 1 1 1 0 Slot31
0 1 1 1 1 Slot16 1 1 1 1 1 Slot32

(Note)

Make sure that the PCM input time slot selection 2 enable control register (PCMI2_EN) is kept “0” when
the register is set.

(Note)

The number of bits of one time slot changes automatically according to the setting of the PCM coding
format (PCM_SEL[1:0]):

16-bit linear setting

G.711 (p-law/A-law) setting
Therefore, the maximum time slot number that can be set is as follows.

16-bit linear setting

G.711 (p-law/A-law) setting

[n = (BCLK frequency) + 64 kHz]

: 16 bits
: 8 bits

:n/2
'n

Any number exceeding the maximum time slot number cannot be set.
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(36) CR35
B7 B6 B5 B4 B3 B2 B B0 RIW
PcM_ | PcM_ | PcM_ | PcM_ | PcMm_
CR35 # # # oTs1@] | ots1p] | otsip) | otsif) | oTsi[)
RIW
Change enable _ _ _ VE VE VE IE VE
mode
Initial value 0 0 0 0 0 0 0 0

B7-B5: Reserved bits

Changing of the initial values is inhibited.

B4-B0: PCM output time slot selection register 1

Set the time slot number for outputting PCM data according to the selection table 10.

To output PCM data in the selected time slot position, set the PCM output time slot 1 enable control

register (PCMO1_EN) to “1”.

Table 10 PCM Output Time Slot Selection Table 1

B4 B3 B2 B1 BO Time Slot B4 B3 B2 B1 BO Time Slot
0 0 0 0 0 Slot1 1 0 0 0 0 Slot17
0 0 0 0 1 Slot2 1 0 0 0 1 Slot18
0 0 0 1 0 Slot3 1 0 0 1 0 Slot19
0 0 0 1 1 Slot4 1 0 0 1 1 Slot20
0 0 1 0 0 Slot5 1 0 1 0 0 Slot21
0 0 1 0 1 Slot6 1 0 1 0 1 Slot22
0 0 1 1 0 Slot7 1 0 1 1 0 Slot23
0 0 1 1 1 Slot8 1 0 1 1 1 Slot24
0 1 0 0 0 Slot9 1 1 0 0 0 Slot25
0 1 0 0 1 Slot10 1 1 0 0 1 Slot26
0 1 0 1 0 Slot11 1 1 0 1 0 Slot27
0 1 0 1 1 Slot12 1 1 0 1 1 Slot28
0 1 1 0 0 Slot13 1 1 1 0 0 Slot29
0 1 1 0 1 Slot14 1 1 1 0 1 Slot30
0 1 1 1 0 Slot15 1 1 1 1 0 Slot31
0 1 1 1 1 Slot16 1 1 1 1 1 Slot32

(Note)

Make sure that the PCM output time slot selection 1 enable control register (PCMO1_EN) is kept “0”

when the register is set.

(Note)

The number of bits of one time slot changes automatically according to the setting of the PCM coding
format (PCM_SEL[1:0]):

16-bit linear setting

G.711 (p-law/A-law) setting
Therefore, the maximum time slot number that can be set is as follows.

16-bit linear setting

G.711 (p-law/A-law) setting

[n = (BCLK frequency) + 64 kHz]

: 16 bits
: 8 bits

:n/2
'n

Any number exceeding the maximum time slot number cannot be set.
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(37) CR36
B7 B6 B5 B4 B3 B2 B1 BO R/IW
PCM_ PCM_ PCM_ PCM_ PCM_
CR36 # # # ITS3[4] ITS3[3] ITS3[2] ITS3[1] ITS3[0]
R/W
Change enable _ _ _ VE VE VE VE VE
mode
Initial value 0 0 0 0 0 0 0 0

B7-B5: Reserved bits

Changing of the initial values is inhibited.

B4-B0: PCM input time slot selection register 3
Set the time slot number for fetching PCM data according to the selection table 11.
To receive PCM data in the selected time slot position, set the PCM input time slot 3 enable control

register (PCMI3_EN) to “1”.

Table 11 PCM Input Time Slot Selection Table 3
B4 B3 | B2 | B1 BO Time Slot B4 | B3 | B2 | B1 | BO Time Slot
0 0 0 0 0 Slot1 1 0 0 0 0 Slot17
0 0 0 0 1 Slot2 1 0 0 0 1 Slot18
0 0 0 1 0 Slot3 1 0 0 1 0 Slot19
0 0 0 1 1 Slot4 1 0 0 1 1 Slot20
0 0 1 0 0 Slot5 1 0 1 0 0 Slot21
0 0 1 0 1 Slot6 1 0 1 0 1 Slot22
0 0 1 1 0 Slot7 1 0 1 1 0 Slot23
0 0 1 1 1 Slot8 1 0 1 1 1 Slot24
0 1 0 0 0 Slot9 1 1 0 0 0 Slot25
0 1 0 0 1 Slot10 1 1 0 0 1 Slot26
0 1 0 1 0 Slot11 1 1 0 1 0 Slot27
0 1 0 1 1 Slot12 1 1 0 1 1 Slot28
0 1 1 0 0 Slot13 1 1 1 0 0 Slot29
0 1 1 0 1 Slot14 1 1 1 0 1 Slot30
0 1 1 1 0 Slot15 1 1 1 1 0 Slot31
0 1 1 1 1 Slot16 1 1 1 1 1 Slot32

(Note)

Make sure that the PCM input time slot selection 3 enable control register (PCMI3_EN) is kept “0” when
the register is set.

(Note)

The number of bits of one time slot changes automatically according to the setting of the PCM coding
format (PCM_SEL[1:0]):

16-bit linear setting

G.711 (p-law/A-law) setting
Therefore, the maximum time slot number that can be set is as follows.

16-bit linear setting

G.711 (p-law/A-law) setting

[n = (BCLK frequency) + 64 kHz]

: 16 bits
: 8 bits

:n/2
'n

Any number exceeding the maximum time slot number cannot be set.
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(38) CR37
B7 B6 B5 B4 B3 B2 B1 BO R/W
CR37 $ $ $ $ $ $ $ $
Change enable /
mode B B B B B B B B
Initial value — — — — — — — —

B7-B0: Reserved bits  Access is inhibited.

120/214



FEDL7204-003-02

LAPIS Semiconductor Co. Ltd. ML7204-003
(39) CR38
B7 B6 B5 B4 B3 B2 B1 BO RIW
PCM_ | PcM_ | PcM_ | PcM_ | PcM_
CR38 # # # oTs2[4] | oTs2p] | ors2iz) | oTs2[1] | oTs2[)]
RIW
Change enable _ _ _ VE VE VE IE VE
mode
Initial value 0 0 0 0 0 0 0 0

B7-B5: Reserved bits

Changing of the initial values is inhibited.

B4-B0: PCM output time slot selection register 2

Set the time slot number for outputting PCM data according to the selection table 12.

To output PCM data in the selected time slot position, set the PCM output time slot 2 enable control

register (PCMO2_EN) to “1”.

Table 12 PCM Output Time Slot Selection Table 2

B4 B3 B2 B1 BO Time Slot B4 B3 B2 B1 BO Time Slot
0 0 0 0 0 Slot1 1 0 0 0 0 Slot17
0 0 0 0 1 Slot2 1 0 0 0 1 Slot18
0 0 0 1 0 Slot3 1 0 0 1 0 Slot19
0 0 0 1 1 Slot4 1 0 0 1 1 Slot20
0 0 1 0 0 Slot5 1 0 1 0 0 Slot21
0 0 1 0 1 Slot6 1 0 1 0 1 Slot22
0 0 1 1 0 Slot7 1 0 1 1 0 Slot23
0 0 1 1 1 Slot8 1 0 1 1 1 Slot24
0 1 0 0 0 Slot9 1 1 0 0 0 Slot25
0 1 0 0 1 Slot10 1 1 0 0 1 Slot26
0 1 0 1 0 Slot11 1 1 0 1 0 Slot27
0 1 0 1 1 Slot12 1 1 0 1 1 Slot28
0 1 1 0 0 Slot13 1 1 1 0 0 Slot29
0 1 1 0 1 Slot14 1 1 1 0 1 Slot30
0 1 1 1 0 Slot15 1 1 1 1 0 Slot31
0 1 1 1 1 Slot16 1 1 1 1 1 Slot32

(Note)

Make sure that the PCM output time slot selection 2 enable control register (PCMO2_EN) is kept “0”

when the register is set.

(Note)

The number of bits of one time slot changes automatically according to the setting of the PCM coding
format (PCM_SEL[1:0]):

16-bit linear setting

G.711 (p-law/A-law) setting
Therefore, the maximum time slot number that can be set is as follows.

16-bit linear setting

G.711 (p-law/A-law) setting

[n = (BCLK frequency) + 64 kHz]

: 16 bits
: 8 bits

:n/2
'n

Any number exceeding the maximum time slot number cannot be set.
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(40) CR39 to CR42
B7 B6 B5 B4 B3 B2 B1 BO R/W
CR39 to CR42 $ $ $ $ $ $ $ $
Change enable . . . . . . - . /
mode
Initial value — — — — — — — —
B7-B0: Reserved bits  Access is inhibited.
(41) CR43
B7 B6 B5 B4 B3 B2 B1 BO R/W
DPDET DPDET
CR43 # # # # # # “pOL EN
Change enable . . . . . . y VE R/W
mode
Initial value 0 0 0 0 0 0 0 0
B7-B2: Reserved bits  Changing of the initial values is inhibited.
B1: Dial pulse detection polarity control register
Controls the polarity that is input from the DPI pin.
0: Polarity not inverted
1: Polarity inverted
BO: Dial pulse detector control register
0: Stops a dial pulse detector
1: Activates a dial pulse detector
(42) CR44 to CR47
B7 B6 B5 B4 B3 B2 B1 BO R/W
CR44 to CR47 $ $ $ $ $ $ $ $
Change enable o _ . . _ _ _ . /
mode
Initial value — — — — — — —

B7-B0: Reserved bits

Access is inhibited.
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(43) GPCRO
B7 B6 B5 B4 B3 B2 B1 BO RIW
GPMA | GPMA | GPMA | GPMA | GPMA | GPMA | GPMA
GPCRO # [6] [5] [ 3] 2] [1] [0]
Change enable — VE VE VE VE VE VE VE R
mode
Initial value 0 0 0 0 0 0 0 0

Using this register (GPMA[6:0]), the direction (input or output) of general-purpose I/O port A [6:0]
(GPIOA[6:0]) can be set in bit units.

B7:

B6:

BS:

B4:

B3:

B2:

B1:

BO:

Reserved bits  Changing of the initial values is inhibited.

Input-output setting register of GPIOA[6]
0: Input
1: Output
When GPFA[6] is set to the secondary function (INTB), the pin is always set to the output state.

Input-output setting register of GPIOA[S]
0: Input
1: Output
When GPFA[S5] is set to the secondary function (ACK1B), the pin is always set to the input state.

Input-output setting register of GPIOA[4]
0: Input
1: Output
When GPFA[4] is set to the secondary function (ACKO0B), the pin is always set to the input state.

Input-output setting register of GPIOA[3]
0: Input
1: Output

Input-output setting register of GPIOA[2]
0: Input
1: Output
When GPFA[2] is set to the secondary function (DPO), the pin is always set to the output state.

Input-output setting register of GPIOA[1]
0: Input
1: Output

Input-output setting register of GPIOA[0]
0: Input
1: Output
When GPFA[0] is set to the secondary function (DPI), the pin is always set to the input state.
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(44) GPCR1
B7 B6 B5 B4 B3 B2 B1 BO RIW
GPDA | GPDA | GPDA | GPDA | GPDA | GPDA | GPDA
GPCRI # [6] [5] (] [3] 2] [1] [0]
RIW
Change enable VE VE VE VE VE IE IE
mode
Initial value 0 - - - - - - -

* Depends on the pin status.

This register (GPDA[6:0]) is used to store input-output data of general-purpose I/O port A[6:0]. (GPIOA[6:0]).
When this register is set to a general-purpose output port and a value is written to an appropriate bit, the written
value is output from the corresponding pin. In this case, when read processing is performed for the bit, the
value in the bit is read.

When this register is set to a general-purpose input port, the status of an appropriate pin can be read by reading
the corresponding bit. Even if write processing is performed for the bit, the pin status remains unchanged
although the register value is updated.

When the port is set to the secondary function in the primary function/secondary function selection register, the
register value is updated when data is written to an appropriate bit, but, the pin status remains unchanged.
When input is set in GPMA[6:0], the pin status is read. When output is set, the bit value is read.

B7: Reserved bits  Changing of the initial values is inhibited.

B6: Data register of GPIOA[6]

GPFA[6] GPMA[6] At read processing At write processing
0: GPIOA[6] 0: Input Pin status Pin status remains unchanged
1: Output Value of GPDA[6] Written value is output from the
appropriate pin
1: INTB 0: Input Pin status Pin status remains unchanged
1: Output Value of GPDA[6] Pin status remains unchanged

B5: Data register of GPIOA[5]

GPFA[5] GPMAJ[5] At read processing At write processing
0: GPIOA[5] 0: Input Pin status Pin status remains unchanged
1: Output Value of GPDA[5] Written value is output from the
appropriate pin
1: ACK1B 0: Input Pin status Pin status remains unchanged
1: Output Value of GPDA[5] Pin status remains unchanged

B4: Data register of GPIOA[4]

GPFA[4] GPMA[4] At read processing At write processing
0: GPIOA[4] 0: Input Pin status Pin status remains unchanged
1: Output Value of GPDA[4] Written value is output from the
appropriate pin
1: ACKOB 0: Input Pin status Pin status remains unchanged
1: Output Value of GPDA[4] Pin status remains unchanged
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B3: Data register of GPIOA[3]

GPMA[3]

At read processing

At write processing

0: Input

Pin status

Pin status remains unchanged

1: Output

Value of GPDA[3]

Written value is output from the
appropriate pin

B2: Data register of GPIOA[2]

GPFA[2] GPMA[2] At read processing At write processing
0: GPIOA[2] 0: Input Pin status Pin status remains unchanged
1: Output Value of GPDA[2] Written value is output from the
appropriate pin
1: DPO 0: Input Pin status Pin status remains unchanged
1: Output Value of GPDA[2] Pin status remains unchanged

B1: Data register of GPIOA[1]

GPMA[1]

At read processing

At write processing

0: Input

Pin status

Pin status remains unchanged

1: Output

Value of GPDA[1]

Written value is output from the
appropriate pin

BO: Data register of GPIOA[0]

GPFA[0] GPMA][0] At read processing At write processing
0: GPIOA[0] 0: Input Pin status Pin status remains unchanged
1: Output Value of GPDAI0] Written value is output from the
appropriate pin
1: DPI 0: Input Pin status Pin status remains unchanged
1: Output Value of GPDAI0] Pin status remains unchanged
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(45) GPCR2
B7 B6 B5 B4 B3 B2 B B0 RIW
GPFA | GPFA | GPFA GPFA GPFA
GPCR2 # [6] [5] [) # 2] # [0]
Change enable _ VE VE VE _ VE _ VE RW
mode
Initial value 0 1 1 1 0 0 0 0

Use this register (GPFA[6-4,2]) to select the primary function/secondary function of general-purpose I/O port A
[6-4,2,0] (GPIOA[6-4,2,0]).

B7: Reserved bits  Changing of the initial values is inhibited.
B6: Primary/secondary selection register of GPIOA[6]
0: General-purpose 1/0 port A[6]
1: INTB (Initial value)
BS: Primary/secondary selection register of GPIOA[S5]
0: General-purpose I/O port A[5]
1: ACKIB (Initial value)
B4: Primary/secondary selection register of GPIOA[4]
0: General-purpose 1/O port A[4]
1: ACKOB (Initial value)
B3: Reserved bit Changing of the initial value is inhibited.
B2: Primary/secondary selection register of GPIOA[2]
0: General-purpose 1/0 port A[2] (Initial value)
1: DPO (Dial pulse output pin)
B1: Reserved bits  Changing of the initial values is inhibited.
BO: Primary/secondary selection register of GPIOA[0]
0: General-purpose 1/0 port A[0] (Initial value)
1: DPI (Dial pulse input pin)
Table 13 lists primary functions/secondary functions of general-purpose I/O port A (GPIOA[6:0])

Table 13 GPIOA[6:0] Primary Functions/Secondary Functions

Pin Primary function Secondary function
GPIOA[6] General-purpose 1/O port A[6] INTB
GPIOA[5] General-purpose 1/0O port A[5] ACK1B
GPIOA[4] General-purpose 1/0O port A[4] ACKOB
GPIOA[3] General-purpose /0O port A[3] —
GPIOA[2] General-purpose 1/O port A[2] DPO (dial pulse output pin)
GPIOA[1] General-purpose 1/0 port A[1] —
GPIOA[O] General-purpose 1/0O port A[0] DPI (dial pulse input pin)
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(46) GPCR3
B7 B6 B5 B4 B3 B2 B1 BO R/W
GPCR3 # # # # # # # #
Changeable - . . . - - - - R/W
mode
Initial value 0 0 0 0 0 0 0 0
B7: Reserved bits  Changing of the initial values is inhibited.
B6: Reserved bits  Changing of the initial values is inhibited.
B5: Reserved bits  Changing of the initial values is inhibited.
B4: Reserved bits  Changing of the initial values is inhibited.
B3: Reserved bits  Changing of the initial values is inhibited.
B2: Reserved bits  Changing of the initial values is inhibited.
B1: Reserved bits Changing of the initial values is inhibited.
BO: Reserved bits  Changing of the initial values is inhibited.
(Note) Access to this register is inhibited.
(47) GPCR4
B7 B6 B5 B4 B3 B2 B1 BO R/W
GPCR4 # # # # # # # #
Change enable - . . . - - - - R/W
mode
Initial value 0 0 0 0 0 0 0 0
B7: Reserved bits  Changing of the initial values is inhibited.
B6: Reserved bits  Changing of the initial values is inhibited.
B5: Reserved bits  Changing of the initial values is inhibited.
B4: Reserved bits  Changing of the initial values is inhibited.
B3: Reserved bits  Changing of the initial values is inhibited.
B2: Reserved bits  Changing of the initial values is inhibited.
B1: Reserved bits Changing of the initial values is inhibited.
BO: Reserved bits Changing of the initial values is inhibited.
(Note) Access to this register is inhibited.
(48) GPCRS5
B7 B6 B5 B4 B3 B2 B1 BO R/W
GPCR5 # # # # # # # #
Change enable - . . . - - - - R/W
mode
Initial value 0 0 0 0 0 0 0 0
B7: Reserved bits  Changing of the initial values is inhibited.
B6: Reserved bits  Changing of the initial values is inhibited.
B5: Reserved bits  Changing of the initial values is inhibited.
B4: Reserved bits  Changing of the initial values is inhibited.
B3: Reserved bits  Changing of the initial values is inhibited.

B2:
Bl
BO:

Reserved bits

: Reserved bits

Reserved bits

Changing of the initial values is inhibited.
Changing of the initial values is inhibited.
Changing of the initial values is inhibited.

(Note) Access to this register is inhibited.
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(49) GPCR6
B7 B6 B5 B4 B3 B2 B1 BO R/W
GPCR6 # # # # # # # #
Change enable - . . . - - - - R/W
mode
Initial value 0 0 0 0 0 0 0 0
B7: Reserved bits  Changing of the initial values is inhibited.
B6: Reserved bits  Changing of the initial values is inhibited.
B5: Reserved bits  Changing of the initial values is inhibited.
B4: Reserved bits  Changing of the initial values is inhibited.
B3: Reserved bits  Changing of the initial values is inhibited.
B2: Reserved bits  Changing of the initial values is inhibited.
B1: Reserved bits Changing of the initial values is inhibited.
BO: Reserved bits  Changing of the initial values is inhibited.
(Note) Access to this register is inhibited.
(50) GPCR7
B7 B6 B5 B4 B3 B2 B1 BO R/W
GPCR7 # # # # # # # #
Change enable - . . . - - - - R/W
mode
Initial value 0 0 0 0 0 0 0 0
B7: Reserved bits  Changing of the initial values is inhibited.
B6: Reserved bits  Changing of the initial values is inhibited.
B5: Reserved bits  Changing of the initial values is inhibited.
B4: Reserved bits  Changing of the initial values is inhibited.
B3: Reserved bits  Changing of the initial values is inhibited.
B2: Reserved bits  Changing of the initial values is inhibited.
B1: Reserved bits Changing of the initial values is inhibited.
BO: Reserved bits Changing of the initial values is inhibited.
(Note) Access to this register is inhibited.
(51) CRCR8
B7 B6 B5 B4 B3 B2 B1 BO R/W
GPCR8 # # # # # # # #
Change enable - . . . - - - - R/W
mode
Initial value 0 0 0 0 0 0 0 0
B7: Reserved bits  Changing of the initial values is inhibited.
B6: Reserved bits  Changing of the initial values is inhibited.
B5: Reserved bits  Changing of the initial values is inhibited.
B4: Reserved bits  Changing of the initial values is inhibited.
B3: Reserved bits  Changing of the initial values is inhibited.

B2:
Bl
BO:

Reserved bits

: Reserved bits

Reserved bits

Changing of the initial values is inhibited.
Changing of the initial values is inhibited.
Changing of the initial values is inhibited.

(Note) Access to this register is inhibited.
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INTERNAL DATA MEMORY ACCESS AND CONTROL METHOD

The 8-bit registers (CR6 to CR9) that are mapped in the control registers are assigned to the following:

16-bit address of the internal data memory (A15to AO)

16-bit data for write/read processing (D15 to DO)

The LSI is set to an initial mode about 200 ms after resetting by power-down reset with PDNB or by software
power-down reset with SPDN, and the initial mode display register (READY) is set to “1”. In initial mode,
control register and internal data memory can be changed. This section describes how to write and read internal
data memory.

Write Method (Single-Word)

Single-word internal data write processing is completed by setting the internal data memory single-word write
control register (XDMWR) to “1” after an internal data memory address and data to be written are set in
CR6-CR9.  After termination of write operation, XDMWR is automatically cleared to “0”. Figure 52 shows
the method of writing single-word to internal data memory.

To rewrite data to multiple memory spaces with distributed address arears, repeat the write operation described
above.

By setting the operation start control register (OPE_STAT) to “1” after completion of the entire write operation,
normal operation can be started.

Write operation to the internal data memory is allowed in normal operation mode also. In this case also, use the
method described above.

(Note)
When the internal data memory is changed during in normal operation mode, retain the changed data for 250 us
or more since read operation is performed synchronized with a SYNC signal (8 kHz).
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Start write operation

e

R

YES
‘ CR®6 (Internal memory high-order address) ‘

‘ CRY7 (Internal memory low-order address) ‘

!

‘ CRS8 (Internal memory high-order data) ‘

| CRO (Internal memory low-order data) |

Y

\ XDMWR = 1 e

Y
Update the internal memory Y
XDMWR cleared automatically

Setting externally

LSl internal automatic processing

! Time from the setting XDMWR to “1”

to clearing it to “0”:
Initial mode: 20 ys max.

Normal operation: 250 ys max.
y

Figure 52 Internal Data Memory Write Method (Single-Word)
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Write Method (Multiple Words)

When data is written to consecutive address spaces in the internal data memory, multiple-word (2N words)
continuous write operation is allowed.

1)

2)

Setting a starting address

Use the write method (single-word) in Figure 52 for setting a starting address.

Set address 00E9h in CR6-CR7. This address is for setting the starting address for writing multiple words.
Also set in CR8-CR9 the starting address (START ADDRESS) of the internal data memory to which
multiple words are to be written.

By setting the internal data memory single-word write control register (XDMWR) to “1”, the
START ADDRESS is written in address 00ESh in the internal data memory. After termination of write
operation, XDMWR is automatically cleared to “0”.

Writing data

After termination of START ADDRESS write operation, data can be written consecutively in 2-word units
without setting the addresses individually using the following procedure.

Set in CR6-CR?7 first word of the data to be written and 2nd word in CR8-CR9 and set the internal data
memory 2-word write control register (XDMWR 2) to “1”. By doing this, the first word is written in
START ADDRESS+0 and the second word is written in START ADDRESS+1. After termination of
write operation, XMWR 2 is automatically cleared to “0”.

Subsequently, repeat 2-word data write operation using the data write procedure that is described in 2) until
completion of write operation for 2N words. (The write destination addresses are updated automatically.)
Figure 53 shows the internal data memory write method (multiple words).

Write operation to the internal data memory is allowed in normal operation mode also. In this case also, use
the method described above.

(Note)
When the internal data memory is changed during normal operation mode, retain the changed data for 250 ps
or more since read operation is performed synchronized with a SYNC signal (8 kHz).
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( Start multiple-word (2N words) write operation )

Y

CR1=00h

‘ CRG6 (Internal memory high-order address) ‘

‘ CRY7 (Internal memory low-order address) ‘

‘ CRa8 (Internal memory high-order data) ‘

!

‘ CR9 (Internal memory low-order data)

!

\ XDMWR = 1

Y

Update the internal memory
XDMWR is cleared automatically

(Write single-word)

Set the internal data memory address for setting a
starting address

Set a starting
address(START_ADDRESS)

Time from setting XDMWR to “1” to clearing it to “0”:
Initial mode: 20 ps max.
Normal operation: 250 ps max.

CR1 =00h

‘ CRG6 (Internal memory high-order data)

‘ CRY7 (Internal memory low-order data) ‘

‘ CR8 (Internal memory high-order data)

‘ CR9 (Internal memory low-order data) ‘

!

\ XDMWR_2 = 1

Update the internal memory
XDMWR_2 is cleared automatically

2-word data write operation

Set the data of (2n-1)th word
Write- destination address:
START_ADDRESS + (2n-2)

[n=1, 2,- N]

Set the data of the 2™ word
Write- destination address:
START_ADDRESS + (2n-1)

[n=1,2,-,N]

Time from setting XDMWR_2 to “1” to clearing it to “0”:
Initial mode: 20 ps max.
Normal operation: 250 pys max.

as write operation of
words been completed?

YES

Set externally

CTermination of multiple word (2N words) write operation) LSl internal automatic processing

Figure 53 Internal Data Memory Write Method (Multiple Words)
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Read Method

By setting an internal data memory address in CR6 and CR7 and setting the internal memory read control
register (XDMRD) to “1”, single-word data in the internal data memory is stored in CR8 and CR9. After
termination of read operation, XDMRD is cleared to “0” automatically. Figure 54 shows the internal data
memory read method.

Internal data memory read operation is allowed only for the internal data memory that is shown in Table 14 and
read only data memory in the related registers.

Read operation for the internal data memory is allowed in normal operation mode also. In this case also, use
the method described above.

(Note)

When internal data memory is read in normal operation mode, maintain the address that was set for 250 usec or
more since read operation is performed synchronized with a SYNC signal (8 kHz).

Start read operation

‘ CR®6 (Internal memory high-order address) ‘

‘ CRY7 (Internal memory low-order address) ‘

After read data is stored in CR8 and
‘ XDMRD =1 ‘ CRO, the register is cleared to 0
automatically

Time from setting of XDMRD to “1”
to clearing it to “0”:

Initial mode: 20 ys max.

Normal operation: 250 ys max.

‘ Read CR8 (Internal memory high-order data) ‘

| Read CR9 (Internal memory low-order data) |

‘ Setting and reading externally ‘

Figure 54 Internal Data Memory Read Method

133/214



LAPIS Semiconductor Co. Ltd.

FEDL7204-003-02

ML7204-003

Table 14 Internal Data Memory/Related Control Registers (1 of 7)

Function Internal data memory/related control Address Initial value Change/read enable mode
name register name Data Data value Initial Inactive | Active
mode
Gain Transmit path related
control | Speech CODEC transmit gain
(TXGAIN_SC) 05E7h 0080h 0dB o o O
CODECA transmit gain (TXGAINA) 05E3h 0080h 0dB o o ©)
CODECB transmit gain (TXGAINB) 05E4h 0080h 0dB O O O
Receive path related
Speech CODEC receive gain
(RXGAIN_SC) 05E8h 0080h 0dB o o (©)
CODECA receive gain (RXGAINA) 05E5h 0080h 0dB O O O
CODECB receive gain (RXGAINB) 05E6h 0080h 0dB o o ©)
Side tone related
CODECA side tone gain (STGAINA) 05DFh 0000h MUTE O o ©)
CODECSB side tone gain (STGAINB) 05EO0h 0000h MUTE o o ©)
PCM related
PCM transmit gain0 (TXGAIN_PCMO0) 05EAh 0080h 0dB o O ©)
PCM transmit gain1 (TXGAIN_PCM1) 05E9h 0080h 0dB o o O
PCM transmit gain2 (TXGAIN_PCM2) 05F1h 0080h 0dB O o ©)
PCM receive gain0 (RXGAIN_PCMO0) 05EBh 0080h 0dB O O O
PCM receive gain1 (RXGAIN_PCM1) 05ECh 0080h 0dB O O O
PCM receive gain2 (RXGAIN_PCM2) 05F2h 0080h 0dB o O ©)
PCM input time slot selection 1 receive gain
(RXGAIN_ITS1) 05EDh 0080h 0dB o o O
PCM input time slot selection 2 receive gain
(RXGAIN_ITS2) 05EEh 0080h 0dB o o (@)
Three-way communication related
CHA1 receive gain (RXGAIN_CH1) 0132h 0080h 0dB o o ©)
CH2 receive gain (RXGAIN_CH2) 0131h 0080h 0dB O O O
CH1 transmit gain (TXGAIN_CH1) 0134h 0080h 0dB o O ©)
CH2 transmit gain (TXGAIN_CH2) 0133h 0080h 0dB o o O
CH2 receive—CH1 transmit loop back gain
(RX2TX1 GAIN) 0136h 0080h 0dB o o (@)
CH1 receive—CH2 transmit loop back gain
(RX1TX2_GAIN) 0135h 0080h 0dB o o O
Fade control related
Gain fade control 0
(GAIN_FADE_CONTO) 05F3h 0000h Stop o (@) X
Gain fade control 1
(GAIN_FADE_CONT1) 0137h 0040h Stop o O X
Gain fade control 2
(GAIN_FADE_CONT2) 05F4h 0000h Stop o (@) X
Gain fade-in step value control .
(GAIN_FADE_IN_ST) 05F5h 4C10h +1.5dB o Oo(*1) X
Gain fade-out step value control .
(GAIN_FADE_OUT ST) 05F6h 35D%h -1.5dB o O(*1) X

(*1) Applies when the gain fade control is inactive.
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Table 14 Internal Data Memory/Related Control Registers (2 of 7)

Change/read enable

Function Internal data memory/related control Address Initial value mode
name register name Data Data value Initial Inactive | Active
mode
Tong TGENO transmit control register CR2 00h Stqp . O O O
generation 0 transmission
TONE A frequency control (TGENO_FREQ_A) 02E2h | 0CCDh 400Hz ©) ©) X
TONE TONE B frequency control (TGENO_FREQ_B) 02E4h | 007Bh 15Hz O @) X
_GENO TONE A gain control (TGENO_GAIN_A) 02E6h | 0080h | —-13.3 dBmO ©) ©) o
TONE B gain control (TGENO_GAIN_B) 02E7h | 0080h | —-13.3 dBmO ©) O ©)
TGENO output time control 0
(TGENO_TIM_MO) 02E8h | OFAOh 500 ms (@) @) X
TGENO output time control 1
(TGENO_TIM_M1) 02EBh | OFAOh 500 ms O @) X
TGENO RXAB side tone total gain control
(TGENO_RXABGAIN_TOTAL) 02EFh | 0080h 0dB © © ©
TGENO RX side tone total gain control
(TGENO_RXGAIN_TOTAL) 02FOh | 0080h 0dB O O @)
TGENO fade control
(TGENO_FADE _CONT) 02DAh | 0000h Stop O @) X
TGENO fade-in step value control
(TGENO_FADE._IN_ST) 02DBh | 47CFh +1 dB O O X
TGENO fade-out step value control
(TGENO_FADE OUT ST) 02DCh | 390Ah -1dB O @) X
TGENO fade-out time control
(TGENO_FADE_OUT TIM) 02DDh | 002Bh 43 Sync O O X
TGENO total gain fade control
(TGENO_GAIN_TOTAL_FADE_CONT) 02ECh | 0000h Stop © © X
TGENO total gain fade-in step value control
(TGENO_GAIN_TOTAL_FADE_IN_ST) 02EDh | 4C10h +1.5dB © © 8
TGENO total gain fade-out step value control
(TGENO_GAIN_TOTAL_FADE_OUT_ST) 02EEh | 35D%N ~1.5dB © © *
TGENO execution flag display register CR19
(TGENO EXFLAG) -B1 Ob Sy = = =
Tong TGEN1 transmit control register CR3 00h Stqp . O O O
generation 1 transmission
TONE C frequency control (TGEN1_FREQ_C) 02F9h | 0CCDh 400Hz ©) ©) X
TONE TONE D frequency control (TGEN1_FREQ_D) | 02FBh [ 007Bh 15Hz O @) X
_GEN1 TONE C gain control (TGEN1_GAIN_C) 02FDh [ 0080h | -13.3dBm0 ©) ©) O
TONE D gain control (TGEN1_GAIN_D) 02FEh | 0080h | —-13.3 dBmO ©) O ©)
TGEN1 output time control 0 (TGEN1_TIM_MO0) [ 02FFh | OFAOh 500 ms O O X
TGEN1 output time control 1 (TGEN1_TIM_M1) [ 0302h | OFAOh 500 ms O O X
TGEN1 RXAB side tone total gain control
(TGEN1_RXABGAIN_TOTAL) 0306h | 0080h 0dB © © ©
TGEN1 TX side tone total gain control
(TGEN1_TXGAIN_TOTAL) 0307h | 0080h 0dB © © ©
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Table 14 Internal Data Memory/Related Control Registers (3 of 7)

. Initial value Change/read enable mode
Function Internal data memory/related control Address nitial
name register name Data Data value r;‘l)lc?e Inactive | Active
Tone TGEN1 fade control
generation 1 | (TGEN1_FADE_CONT) 02F1h | 0000h Stop © © *
TGEN1 fade-in step value control
TONE (TGEN1_FADE_IN_ST) 02F2h | 47CFh +1dB (@) o X
_GEN1 TGEN1 fade-out step value control
(TGEN1_FADE OUT ST) 02F3h 390Ah -1dB (@) O X
TGEN1 fade-out time control
(TGEN1 _FADE OUT TIM) 02F4h 002Bh 43 Sync (@) o X
TGEN1 total gain fade control
(TGEN1_GAIN_TOTAL_FADE_CONT) 0303h | 0000h Stop © © *
TGENH1 total gain fade-in step value control
(TGEN1_GAIN_TOTAL_FADE_IN_ST) 0304h 4C10h +1.50B © © *
TGEN1 total gain fade-out step value control
(TGEN1_GAIN_TOTAL_FADE_OUT_ST) 0305h 35D%h ~1.5dB © © ~
TGEN1 execution flag display register CR19
(TGEN1_EXFLAG) -B2 - Sl © O O
FSK FSK_GEN control register (FGEN_EN) A Ob Stop O O O
generator -B6
FSK output data setting completion flag display CR17 ob Write o o o
FSK register (FGEN_FLAG) -B0 enable
_GEN FSK output data setting register (FGEN_D[7:0]) CR27 00h 00h O @) @)
FSK gain control (FGEN_GAIN) 0230h 0080h c_i;?n?(; O @) X
FS.K FSK_DET control register (FDET_EN) CRAE Ob Stop O O O
receiver -B7
FSK receive data read request notification CR16
FSK | register (FDET RQ) -B0 o | Nomguest | © = =
_DET FSK receive framing error notification register CR16
(FDET _FER) _B1 Ob No error O O O
FSK receive overrun error notification register CR16
(FDET OER) B2 Ob No error O O O
FSK receive data storage register
(FDET D[7:0]) CR25 00h 00h (@) @) @)
FSK detection level control (FDET_TH) 02B5h 1000h c_J;?ng O O X
FSK receive mark guard time control
(FSK_MK_GT) 02CAh | 0OFOh 30 ms (@) O X
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Table 14 Internal Data Memory/Related Control Registers (4 of 7)

Function Internal data memory/related control Address Initial value Crll.ange/read enable mode
name register name Data Data value Initial Inactive | Active
mode
TONEO | TONEO detector control register
detector | (TDETO_EN) Rz ol ey © © ©
TONEO detector detection status register )
TONE (TONEO_DET) CR19-B3 Ob Non-detection O O O
_DETO TDETO main signal detection level control
(TDETO_S_TH) 134Ch 1EBBh —-5.3 dBm0 O (@) X
TDETO noise detection level control
(TDETO_N_TH) 1361h 1EBBh -5.3dBm0 (@) @) X
TDETO detection ON guard timer control
(TDETO_ON_TM) 1362h 0028h 5ms O O X
TDETO detection OFF guard timer control
(TDETO_OFF_TM) 1363h 0028h 5ms (@) @) X
TDETO detection frequency
(TDETO_FREQ) ----h — 1650Hz (@) (@) X
TONE1 | TONE1 detector control register
detector | (TDET1_EN) SR b S © © ©
TONE1 detector detection status register .
TONE (TONE1_DET) CR19-B4 0b Non-detection O O O
_DET1 | TDET1 main signal detection level control
(TDET1 S TH) 1378h 1EBBh -5.3dBm0 (@) (@) X
TDET1 noise detection level control
(TDET1_N_TH) 138Dh 1EBBh -5.3dBm0 (©) @) X
TDET1 detection ON guard timer control
(TDET1 ON_TM) 138Eh 0028h 5ms (@) @) X
TDET1 detection OFF guard timer control
(TDET1_OFF_TM) 138Fh 0028h 5ms (@) @) X
TDET1 detection frequency
(TDET1_FREQ) ----h — 2100Hz (@) (@) X
DTMF DTMF detector control register (DTMF_EN) | CR28-B2 0b Stop O O O
detector | DTMF code display register CR20-
DTMF (DTMF_CODE[3:0]) B[3:0] 0000b 0000b © © ©
_REC | DTMF detector detection status register .
(DTMF_DET) CR20-B4 0b Non-detection O O O
DTMF detection level control (DTMF_TH) 018Dh 1000h -37.0 dBmO O O X
DTMF detection ON guard timer
(DTMF_ON_TM) 01F2h 00AOh 20 ms O (@) X
DTMF detection OFF guard timer
(DTMFE_OFF TM) 01F4h 00AOh 20 ms (@) @) X
DTMF noise detection function control Noise
(DTMF_NDET_CONT) 01F5h 0002h detection O O X
enabled
Echo Echo canceler control register (EC_EN) CR28-B1 Ob Stop ©) ©) O
canceler | Echo canceler control (EC_CR) 002Ch 0012h HD ATT OFF O O O
GLPAD control (GLPAD_CR) 002Dh 000Fh +6/-6 dB @) O X

137/214



FEDL7204-003-02

LAPIS Semiconductor Co. Ltd. ML7204-003

Table 14 Internal Data Memory/Related Control Registers (5 of 7)

Function Internal data memory/related control Address Initial value &E?ar:ge/read enable mode |

name register name Data Data value mode Inactive | Active

RCO RCO control (RCO_CR) 00E6h 0000h Stop O O ©)
RCO threshold 1 for loss (RCO_TH1) 11C6h 0090h —40dBmO0 O O X
RCO threshold 2 for loss (RCO_TH2) 11C7h 0051h —45dBm0 ©) O X
RCO threshold 3 for loss (RCO_TH3) 11C8h 002Dh —-50dBm0 O O X
RCO threshold 4 for loss (RCO_TH4) 11C9h 000Eh —60dBm0 O O X
RCO loss value in the case of threshold 1 or
2 for loss 11CBh 005Ah 3dB O O X

(RCO_LOSS1)
RCO loss value in the case of threshold 2 or
3 for loss 11CCh 0040h 6dB O O X
(RCO_LOSS2)
RCO loss value in the case of threshold 3 or
4 for loss 11CDh 0020h 12dB O O X
(RCO_LOSS3)
RCO loss value in the case of threshold 4 or

less for loss 11CEh 0020h 12dB O O X
(RCO_LOSS4)

RCO plus step value (RCO_PL) 11CFh 47CFh 1dB/SYNC O O X
RCO minus step value(RCO_MI) 11D0h 3F44h | —0.1dB/SYNC O O X

RCO input signal level detecting sensitivity 1

(RCO_POW _C1) 11C4h 3E00h — (@) @) X

RCO input signal level detecting sensitivity 2

(RCO_POW_C2) 11C5h 0200h — (@) (@) X
RC1 RC1 control (RC1_CR) 00E7h 0000h Stop ©) O ©)

RC1 threshold 1 for loss (RC1_TH1) 11D3h 0090h —40dBm0 ©) O X

RC1 threshold 2 for loss (RC1_TH2) 11D4h 0051h —45dBm0 ©) O X

RC1 threshold 3 for loss (RC1_TH3) 11D5h 002Dh —50dBm0 ©) O X

RC1 threshold 4 for loss (RC1_TH4) 11D6h 000Eh —60dBm0 ©) ©) X

RC1 loss value in the case of threshold 1 or

2 for loss 11D8h 005Ah 3dB (@) (@) X

(RC1_LOSS1)
RC1 loss value in the case of threshold 2 or
3 for loss 11D%h 0040h 6dB @) @) X
(RC1_LOSS2)
RC1 loss value in the case of threshold 3 or
4 for loss 11DAh 0020h 12dB O @) X
(RC1_LOSS3)
RC1 loss value in the case of threshold 4 or

less for loss 11DBh 0020h 12dB O O X
(RC1_LOSS4)

RC1 plus step value (RC1_PL) 11DCh 47CFh 1dB/SYNC O O X
RC1 minus step value(RC1_MI) 11DDh 3F44h | —0.1dB/SYNC O O X
RC1 input signal level detecting sensitivity 1 .

(RC1_POW _C1) 11D1h 3E00h (@) (@) X
RC input signal level detecting sensitivity 2 11D2h 0200h . o o %

(RC1_POW C2)
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Table 14 Internal Data Memory/Related Control Registers (6 of 7)

Function Internal data memory/related control Address Initial value CrTe.mge/read enable mode
name register name Data Data value Initial |} active | Active
mode
Dial pulse Dial pulse detector control register iy
detector | (DPDET_EN) S U ey © © ©
DPDET Dial pulse detector detection status register CR20-B6 0b Non-detection o o o
(DP_DET)
Dial pulse detection polarity control register iy i .
(DPDET POL) CR43-B1 Ob Positive logic @) X X
Detection dial pulse count display register ) .
(DPDET_DATA[7:0)) CR26 00h Non-detection O O O
Dial pulse detection ON guard timer control
(DPDET ON_TIM) 13F7h 0028h 5ms O @) X
Dial pulse detection OFF guard timer
control 13F8h 0028h 5ms @) @) X
(DPDET_OFF_TIM)
Detection termination timer control
(DPDET DETOFF TIM) 0743h 03E8h 125 ms O O X
Dial pulse Dial pulse transmit control register 0
transmitter | (DPGEN_EN) el T Sl © © ©
DPGEN Dial pulse count setting register CR29-
(DPGEN_DATA[3:0]) Bi30] | °000P S = = x
Dial pulse speed control register 0
(DPGEN_PPS) CR29-B4 Ob 10pps @) @) X
Dial pulse output polarity control register N " .
(DPGEN_POL) CR29-B5 Ob Positive logic @) X X
Dial pulse make rate control
(DPGEN_DUTY) 016Bh 0108h 33 ms (@) O X
Dial pulse output termination control
(DPGEN_OFF TIM) 016Dh 03E8h 125 ms (©) (©) X
Timer control register (TIM_EN) CR28-B5 Ob Stop ©) ©) ©)
TIMER Timer overflow display register (TMOVF) CR18-B0 Ob Stop/active O O O
Timer counter value display (TIM_COUNT) 13BEh 0000h Count value o o o
(Read Only data memory)
Timer data setting (TIM_DATA) 13BFh FFFFh FFFFh max. O O X
O{J‘;t:tfgfj Outband control (OUTBAND_CONTROL) 021Dh | 0000h Stop o X x
Outband 089Fh 7852h
G.729.Adat@ | 6 thand G.729.A data 822?2 88?22 _ 5 " N
(OUTBAND_G729_DAT) 08A2h C200h
08A3h 07D6h
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Table 14 Internal Data Memory/Related Control Registers (7 of 7)

Function Internal data memory/related control Address Initial value Cha‘nge/read enable mode
name register name Data Data value Initial | | active | Active
mode
Interrupt Rise mask control
mask CR16 rising edge interrupt mask control Mask setting
control | (CR16_INTP_MSKCNT) 002Fh | 00F8h OFF © * *
CR18 rising edge interrupt mask control Mask setting
(CR18_INTP_MSKCNT) 0031h | 00FEh OFF © X X
CR19 rising edge interrupt mask control Mask setting
(CR19_INTP_MSKCNT) 0032h | 0060h OFF © * *
CR20 rising edge interrupt mask control Mask setting
(CR20_INTP_MSKCNT) 0034h | 0020h OFF © X X
CR21 rising edge interrupt mask control Mask setting
(CR21_INTP_MSKCNT) 0036h | OOFOh OFF © * *
CR22 rising edge interrupt mask control Mask setting
(CR22_INTP_MSKCNT) 0038h | OOFOh OFF © 8 8
Fall mask control
CRA17 falling edge interrupt mask control Mask setting
(CR17_INTN_MSKCNT) 0030h | 00FEh OFF © x %
CR19 falling edge interrupt mask control Mask setting
(CR19_INTN_MSKCNT) 0033h | 0060h OFF O * *
CR20 falling edge interrupt mask control Mask setting
(CR20_INTN_MSKCNT) 0035h | 0020h OFF © x X
CR21 falling edge interrupt mask control Mask setting
(CR21_INTN_MSKCNT) 0037h | OOF3h OFF © * *
CR22 falling edge interrupt mask control Mask setting
(CR22_INTN_MSKCNT) 0039h | OOF1h OFF © x X
Speech
CODEC Decoding output start offset time control 0000h
decoding | (DEC_ONTIM) 0108h | ~(xp) 0 ms © © X
control
Internal Multiple-word write starting address setting
RAM write | (START_ADDRESS) 00ESh 0000h 0000h © © ©

(Remarks)
Initial mode:
Indicates the state in which the initial values of the control register and internal data memory can be
changed after power-down reset is released.
Inactive: Indicates the state in which the function indicated by the function name is inactive.
Active:  Indicates the state in which the function indicated by the function name is active.
: Related control register

*1: Though 0000h (0 ms) is set as the initial value, be sure to set an offset time of 0001h (0.125 ms) to
0100h (32 ms).
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Gain Control
A. Transmit path related gain

A-1: Internal data memory for adjustment of Speech CODEC transmit gain (TXGAIN_SC)
Initial value: 0080h (0.0 dB)
Use the following calculation expression when changing the amount of gain.
Calculation expression: 0080hxGAIN
<Example> Set the gain amount to +6 dB (x2).
0080hx2 = 0100h
Upper limit: Approx. +40 dB  (Data: 3200h)

:0dB (Data: 0080h)
Lower limit: Approx. —42 dB  (Data: 0001h)
: MUTE (Data: 0000h)

A-2: Internal data memory for adjustment of CODECA transmit gain (TXGAINA)
Initial value: 0080h (0.0 dB)
Use the following calculation expression when changing the amount of gain.
Calculation expression: 0080hxGAIN
<Example> Set the gain amount to +6 dB (x2).
0080hx2 = 0100h
Upper limit: Approx. +40 dB  (Data: 3200h)

:0dB (Data: 0080h)
Lower limit: Approx. —42 dB  (Data: 0001h)
: MUTE (Data: 0000h)

A-3: Internal data memory for adjustment of CODECB transmit gain (TXGAINB)
Initial value: 0080h (0.0 dB)
Use the following calculation expression when changing the amount of gain.
Calculation expression: 0080hxGAIN
<Example> Set the gain amount to +6 dB (x2).
0080hx2 = 0100h
Upper limit: Approx. +40 dB  (Data: 3200h)

:0dB (Data: 0080h)
Lower limit: Approx. —42 dB  (Data: 0001h)
: MUTE (Data: 0000h)
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B. Receive path related gain

B-1: Internal data memory for adjustment of Speech CODEC receive gain (RXGAIN_SC)
Initial value: 0080h (0.0 dB)
Use the following calculation expression when changing the gain amount.
Calculation expression: 0080hxGAIN
<Example> Set the gain amount to +6 dB (x2).
0080hx2 = 0100h
Upper limit: Approx. +40 dB  (Data: 3200h)

:0dB (Data: 0080h)
Lower limit: Approx. —42 dB  (Data: 0001h)
: MUTE (Data: 0000h)

B-2: Internal data memory for adjustment of CODECA receive gain (RXGAINA)
Initial value: 0080h (0.0 dB)
Use the following calculation expression when changing the gain amount.
Calculation expression: 0080hxGAIN
<Example> Set the gain amount to +6 dB (x2).
0080hx2 = 0100h
Upper limit: Approx. +40 dB  (Data: 3200h)

:0dB (Data: 0080h)
Lower limit: Approx. 42 dB (Data: 0001h)
: MUTE (Data: 0000h)

B-3: Internal data memory for adjustment of CODECB receive gain (RXGAINB)
Initial value: 0080h (0.0 dB)
Use the following calculation expression when changing the gain amount.
Calculation expression: 0080hxGAIN
<Example> Set the gain amount to +6 dB (x2).
0080hx2 = 0100h
Upper limit: Approx. +40 dB  (Data: 3200h)

:0dB (Data: 0080h)
Lower limit: Approx. —42 dB (Data: 0001h)
: MUTE (Data: 0000h)
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C. Side tone gain

C-1: Internal data memory for adjustment of CODECA side tone gain (STGAINA)
Initial value: 0000h (MUTE)
Use the following calculation expression when changing the side tone gain amount.
Calculation expression: 1000hxGAIN
<Example> Set the gain amount to —20 dB (x0.1)
1000hx0.1 =019Ah

Upper limit: 0 dB (Data: 1000h)
Lower limit: Approx. =72 dB  (Data: 0001h)
: MUTE (Data: 0000h)

C-2: Internal data memory adjustment for CODECB side tone gain (STGAINB)
Initial value: 0000h (MUTE)
Use the following calculation expression when changing the side tone gain amount.
Calculation expression: 1000hxGAIN
<Example> Set the gain amount to —20 dB (x0.1).
1000hx0.1 = 019Ah

Upper limit: 0 dB (Data: 1000h)
Lower limit: Approx. =72 dB  (Data: 0001h)
: MUTE (Data: 0000h)

D. PCM related gain

D-1: Internal data memory for adjustment of PCM transmit gain 0 (TXGAIN_ PCMO0)
Initial value: 0080h (0.0 dB)
Use the following expression when changing the gain amount.
Calculation expression: 0080hxGAIN
<Example> Set the gain amount to +6 dB (x2).
0080hx2 = 0100h
Upper limit: Approx. +40 dB  (Data: 3200h)

:0dB (Data: 0080h)
Lower limit: Approx. —42 dB (Data: 0001h)
: MUTE (Data: 0000h)

D-2: Internal data memory for adjustment of PCM transmit gain 1 (TXGAIN_PCM1)
Initial value: 0080h (0.0 dB)
Use the following expression when changing the gain amount.
Calculation expression: 0080hxGAIN
<Example> Set the gain amount to +6 dB (x2).
0080hx2 = 0100h
Upper limit: Approx. +40 dB  (Data: 3200h)

:0dB (Data: 0080h)
Lower limit: Approx. —42 dB  (Data: 0001h)
: MUTE (Data: 0000h)

143/214



FEDL7204-003-02

LAPIS Semiconductor Co. Ltd. ML7204-003

D-3: Internal data memory for adjustment of PCM transmit gain 2 (TXGAIN PCM?2)
Initial value: 0080h (0.0 dB)
Use the following expression when changing the gain amount.
Calculation expression: 0080hxGAIN
<Example> Set the gain amount to +6 dB (x2).
0080hx2 = 0100h
Upper limit: Approx. +40 dB  (Data: 3200h)

:0dB (Data: 0080h)
Lower limit: Approx. —42 dB  (Data: 0001h)
: MUTE (Data: 0000h)

D-4: Internal data memory for adjustment of PCM receive gain 0 (RXGAIN PCMO0)
Initial value: 0080h (0.0 dB)
Use the following expression when changing the gain amount.
Calculation expression: 0080hxGAIN
<Example> Set the gain amount to +6 dB (x2).
0080hx2 = 0100h
Upper limit: Approx. +40 dB  (Data: 3200h)

:0dB (Data: 0080h)
Lower limit: Approx. —42 dB  (Data: 0001h)
: MUTE (Data: 0000h)

D-5: Internal data memory for adjustment of PCM receive gain 1 (RXGAIN PCM1)
Initial value: 0080h (0.0 dB)
Use the following expression when changing the gain amount.
Calculation expression: 0080hxGAIN
<Example> Set the gain amount to +6 dB (x2).
0080hx2 = 0100h
Upper limit: Approx. +40 dB  (Data: 3200h)

:0dB (Data: 0080h)
Lower limit: Approx. —42 dB  (Data: 0001h)
: MUTE (Data: 0000h)

D-6: Internal data memory for adjustment of PCM receive gain 2 (RXGAIN _PCM?2)
Initial value: 0080h (0.0 dB)
Use the following expression when changing the gain amount.
Calculation expression: 0080hxGAIN
<Example> Set the gain amount to +6 dB (x2).
0080hx2 = 0100h
Upper limit: Approx. +40 dB  (Data: 3200h)

:0dB (Data: 0080h)
Lower limit: Approx. —42 dB  (Data: 0001h)
: MUTE (Data: 0000h)

D-7: Internal data memory for adjustment of PCM input time slot selection 1 receive gain (RXGAIN ITS1)
Initial value: 0080h (0.0 dB)
Use the following expression when changing the gain amount.
Calculation expression: 0080hxGAIN
<Example> Set the gain amount to +6 dB (x2).
0080hx2 = 0100h
Upper limit: Approx. +40 dB  (Data: 3200h)

:0dB (Data: 0080h)
Lower limit: Approx. —42 dB (Data: 0001h)
: MUTE (Data: 0000h)
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D-8: Internal data memory for adjustment of PCM input time slot selection 2 receive gain (RXGAIN ITS2)
Initial value: 0080h (0.0 dB)
Use the following expression when changing the gain amount.
Calculation expression: 0080hxGAIN
<Example> Set the gain amount to +6 dB (x2).
0080hx2 = 0100h
Upper limit: Approx. +40 dB  (Data: 3200h)

:0dB (Data: 0080h)
Lower limit: Approx. —42 dB  (Data: 0001h)
: MUTE (Data: 0000h)
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E. Gain related to three-way communication

E-1: Internal data memory for adjustment of CH1 receive gain (RXGAIN_CH1)
A receive gain at single channel operation (SC_EN = 1, DC_EN = 0) in Speech CODEC and a channel 1
receive gain at 2-channel operation (SC_EN-1, DC_EN = 1) can be set.
Initial value: 0080h (0.0 dB)
Use the following calculation expression when changing the gain amount.
Calculation expression: 0080hxGAIN
<Example> Set the gain amount to +6 dB (x2).
0080hx2 = 0100h
Upper limit: About +40 dB (Data: 3200h)

:0dB (Data: 0080h)
Lower limit: About —42 dB (Data: 0001h)
: MUTE (Data: 0000h)

E-2: Internal data memory for adjustment of CH2 receive gain (RXGAIN_CH2)
A channel 2 receive gain at 2-channel operation (SC_EN-1, DC_EN = 1) in Speech CODEC can be set.
Initial value: 0080h (0.0 dB)
Use the following calculation expression when changing the gain amount.
Calculation expression: 0080hxGAIN
<Example> Set the gain amount to +6 dB (x2).
0080hx2 = 0100h
Upper limit: About +40 dB (Data: 3200h)

:0dB (Data: 0080h)
Lower limit: About —42 dB (Data: 0001h)
: MUTE (Data: 0000h)

E-3: Internal data memory for adjustment of CH1 transmit gain (TXGAIN _CH1)
A transmit gain at single channel operation (SC_EN =1, DC_EN = 0) in Speech CODEC and a channel 1
transmit gain at 2-channel operation (SC_EN-1, DC_EN = 1) can be set.
Initial value: 0080h (0.0 dB)
Use the following calculation expression when changing the gain amount.
Calculation expression: 0080hxGAIN
<Example> Set the gain amount to +6 dB (x2).
0080hx2 = 0100h
Upper limit: About +40 dB (Data: 3200h)

:0dB (Data: 0080h)
Lower limit: About —42 dB (Data: 0001h)
: MUTE (Data: 0000h)
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E-4: Internal data memory for adjustment of CH2 transmit gain (TXGAIN CH2)
A transmit gain of channel 2 at 2-channel operation (SC_EN =1, DC_EN = 1) in Speech CODEC can be
set.
Initial value: 0080h (0.0 dB)
Use the following calculation expression when changing the gain amount.
Calculation expression: 0080hxGAIN
<Example> Set the gain amount to +6 dB (x2).
0080hx2 = 0100h
Upper limit: About +40 dB (Data: 3200h)

:0dB (Data: 0080h)
Lower limit: About —42 dB (Data: 0001h)
: MUTE (Data: 0000h)

E-5: Internal data memory for adjustment of CH2 receive—CHI1 transmit loop back gain (RX2TX1 GAIN)
Initial value: 0080h (0.0 dB)
Use the following calculation expression when changing the gain amount.
Calculation expression: 0080hxGAIN
<Example> Set the gain amount to +6 dB (x2).
0080hx2 = 0100h
Upper limit: About +40 dB (Data: 3200h)

:0dB (Data: 0080h)
Lower limit: About —42 dB (Data: 0001h)
: MUTE (Data: 0000h)

E-6: Internal data memory for adjustment of CH1 receive—CH2 transmit loop back gain (RX1TX2 GAIN)
Initial value: 0080h (0.0 dB)
Use the following calculation expression when changing the gain amount.
Calculation expression: 0080hxGAIN
<Example> Set the gain amount to +6 dB (x2).
0080hx2 = 0100h
Upper limit: About +40 dB (Data: 3200h)

:0dB (Data: 0080h)
Lower limit: About —42 dB (Data: 0001h)
: MUTE (Data: 0000h)
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F. Gain fade control internal data memory (GAIN_FADE CONTO/GAIN _FADE CONT1)
This LSI is equipped with the function for attenuating or amplifying (gain fade-in/fade-out function) signals to

the required gain when a gain amount is changed, except for STGAINA and STGAINB.

F-1: Gain fade control internal data memory 0 (GAIN_FADE CONTO0)

Bit B15 B14 B13 B12 B11 B10 B9 B8
Name . . RXGAIN_ | RXGAIN_ | RXGAIN_ | RXGAIN_ | TXGAIN_ [ TXGAIN_
ITS2 FC ITS1 FC | PCM1_FC [ PCMO_FC | PCM1_FC | PCMO_FC
Initial value 0 0 0 0 0 0 0 0
Bit B7 B6 B5 B4 B3 B2 B1 BO
Name ouT . RXGAINB | RXGAINA RXGAIN TXGAINB | TXGAINA TXGAIN
BAND FC _FC _FC _SC FC _FC _FC _SC FC
Initial value 0 0 0 0 0 0 0 0

B15-B14: Reserved bits Changing of the initial values is inhibited.

B13: RXGAIN_ITS2 FADECONT control
1: ON (Performs fade-in/fade-out processing when RXGAIN_ITS2 is modified)
0: OFF

B12: RXGAIN ITS1 FADECONT control
1: ON (Performs fade-in/fade-out processing when RXGAIN ITS1 is modified)
0: OFF

B11: RXGAIN PCM1_FADECONT control
1: ON (Performs fade-in/fade-out processing when RXGAIN PCMI1 is modified)
0: OFF

B10: RXGAIN PCMO0 FADECONT control
1: ON (Performs fade-in/fade-out processing when RXGAIN PCMO is modified)
0: OFF

B9: TXGAIN PCM1 FADECONT control
1: ON (Performs fade-in/fade-out processing when TXGAIN PCM1 is modified)
0: OFF

B8: TXGAIN_PCMO0_FADECONT control
1: ON (Performs fade-in/fade-out processing when TXGAIN PCMO is modified)
0: OFF

B7: OUTBAND_FADE CONT control
1: ON (Performs fade-in/fade-out processing at transition to MUTE processing or returning to
MUTE processing)
0: OFF
B6: Reserved bit  Changing of the initial value is inhibited.
B5: RXGAINB FADECONT control

1: ON (Performs fade-in/fade-out processing at modification of RXGAINB)
0: OFF
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B4: RXGAINA FADECONT control
1: ON (Performs fade-in/fade-out processing at modification of RXGAINA)
0: OFF

B3: RXGAIN_SC _FADECONT control
1: ON (Performs fade-in/fade-out processing at modification of RXGAIN_ SC)
0: OFF

B2: TXGAINB FADECONT control
1: ON (Performs fade-in/fade-out processing at modification of TXGAINB)
0: OFF

B1: TXGAINA FADECONT control
1: ON (Performs fade-in/fade-out processing at modification of TXGAINA)
0: OFF

B0: TXGAIN_SC FADECONT control
1: ON (Performs fade-in/fade-out processing at modification of TXGAIN_SC)
0: OFF

F-2: Gain fade control internal data memory 1 (GAIN_FADE CONT1)

Bit B15 B14 B13 B12 B11 B10 B9 B8

Name — — — — — — — —

Initial value 0 0 0 0 0 0 0 0

Bit B7 B6 B5 B4 B3 B2 B1 BO
Name o . RX1TX2_ | RX2TX1_ | RXGAIN_ | RXGAIN_ | TXGAIN_ [ TXGAIN_
GAIN_FC [ GAIN_FC CH2 FC CH1 FC CH2_FC CH1_FC

Initial value 0 1 0 0 0 0 0 0

B15-B6: Reserved bits  Changing of the initial values is inhibited.

B5: RX1TX2 GAIN FADECONT control
1: ON (Performs fade-in/fade-out processing at modification of RX1TX2 GAIN)
0: OFF

B4: RX2TX1 GAIN FADECONT control
1: ON (Performs fade-in/fade-out processing at modification of RX2TX1 GAIN)
0: OFF

B3: RXGAIN_CH2 FADECONT control
1: ON (Performs fade-in/fade-out processing at modification of RXGAIN CH2)
0: OFF

B2: RXGAIN CH1 FADECONT control
1: ON (Performs fade-in/fade-out processing at modification of RXGAIN CH1)
0: OFF

B1: TXGAIN CH2 FADECONT control
1: ON (Performs fade-in/fade-out processing at modification of TXGAIN CH2)
0: OFF
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B0: TXGAIN CH1 FADECONT control

1: ON (Performs fade-in/fade-out processing at modification of TXGAIN CH1)
0: OFF

F-3: Gain fade control internal data memory 2 (GAIN_FADE CONT2)

Bit B15 B14 B13 B12 B11 B10 B9 B8
Name — — —
Initial value 0 0 0 0 0 0 0 0
Bit B7 B6 B5 B4 B3 B2 B1 BO
Name o o o TXGAIN_ | RXGAIN_
PCM2_FC | PCM2_FC
Initial value 0 1 0 0 0 0 0 0

B15-B2: Reserved bits  Changing of the initial values is inhibited.

B1: TXGAIN_PCM2 FADECONT control

1: ON (Performs fade-in/fade-out processing at modification of TXGAIN PCM?2)
0: OFF

B0: RXGAIN PCM2 FADECONT control

1: ON (Performs fade-in/fade-out processing at modification of RXGAIN PCM2)
0: OFF

G. Gain fade-in step value control internal data memory (GAIN_FADE IN ST)
Initial value: 4C10h (+1.5 dB)
Use the following calculation expression when changing step amount X.
Calculation expression: 10%2? x 16384
<Example> Set the step value to +3 dB.
10°7%9 x 16384 = 23143d = 5A67h
Maximum step value: +6.0 dB (Data: 7FB2h)
Minimum step value: +0.1 dB (Data: 40BEh)

H. Gain fade-out step value control internal data memory (GAIN_FADE OUT ST)
Initial value: 35D%h (1.5 dB)
Use the following calculation expression when changing step amount X.
Calculation expression: 10%2? x 16384
<Value> Set the step value to -3 dB.
10729 x 16384 = 11599d = 2D4Fh
Maximum step value: —6.0 dB (Data: 2013h)
Minimum step value: —0.1 dB (Data: 3F44h)

(Supplementary information) Step values of fade-in and fade-out can be set separately; however, the parameters
that are set are commonly used by all the gain controllers for which fade-in/fade-out processing is enabled.
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Tone Generator 0 (TONE_GENO0)
Various parameters of tone generator 0 can be set.

A. Tone frequency control internal data memory
TONE A frequency control (TGENO_FREQ A)
Initial value: 0CCDh (400 Hz)
TONE B frequency control (TGENO FREQ B)
Initial value: 007Bh (15 Hz)

For the initial values, tone of 400 Hz is output as TONE A and tone of 15 Hz as TONE B. Use the
following calculation expression when changing the frequency.
Calculation expression: fx 8.192 (f: Desired frequency)
<Example> Frequency = 2100 Hz
2100 x 8.192 = 4333h
Upper limit: 3 kHz (Data: 6000h)
Lower limit: 15 Hz (Data: 007Bh)

B. Tone gain control internal data memory
TONE A gain control (TGENO_GAIN_A)
Initial value: 0080h
TONE B gain control (TGENO_GAIN_B)
Initial value: 0080h

The initial value of the output level is -13.3 dBm0. Use the following calculation expression when
changing the output level.
Calculation expression: 0080h x GAIN
<Example> Reduce the gain amount by 6 dB (x0.5).
0080h x 0.5 = 0040h

Upper limit: +12 dB (Data: 01FEh)
Lower limit: —12 dB (Data: 0020h)
(Note)

The result of multiplication or addition of each tone must not exceed the maximum amplitude 3.17 dBmoO.
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C. Tone output time control internal data memory (TGENO TIM MO/TGENO TIM_M1)
TGENO output time control 0 (TGENO_TIM_MO0)
Initial value: OFAOh (500 ms)

TGENO output time control 1 (TGENO_TIM_M1)
Initial value: 0OFAOh (500 ms)

Use the following calculation expression when changing the value.
Calculation expression: T/0.125 (T: Time in ms)
<Example> Time = 200 ms is set.

200/0.125 = 1600d = 0640h

Upper limit: 4095.875 ms (Data: 7FFFh)
Lower limit: 0.125 ms (Data: 0001h)
(Note)

The setting of 0000h (0 ms) is inhibited.

D. Tone total gain control internal data memory (TGENO_RXABGAIN TOTAL/TGENO RXGAIN TOTAL)
TGENO RXAB side tone total gain control (TGENO_RXABGAIN TOTAL)
Initial value: 0080h
TGENO RX side tone total gain control (TGENO RXGAIN TOTAL)
Initial value: 0080h

The initial value is 0 dB. Use the following calculation expression when changing the output level.
Calculation expression: 0080h x GAIN
<Example> Reduce the output level by 6 dB.

0080h x 0.5 = 0040h

Upper limit: +40 dB (Data: 3200h)
Lower limit: —40 dB (Data: 0001h)
: MUTE (Data: 0000h)

(Note)

The amplitude must not exceed the maximum amplitude 3.17 dBm0.
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E. TGENO fade control internal data memory (TGENO FADE CONT)
Initial value: 0000h (Stop)
The fade-in/fade-out function of TGENO gain control can be activated by setting “0001h” in this data
memory.

0000h: Stops the fade-in/fade-out function.
0001h: Activates the fade-in/fade-out function

(Note)
When using this control function, set a correct fade-out time.

F. TGENO fade-in step value control internal data memory (TGENO_FADE IN ST)
Initial value: 47CFh (+1.0 dB)
Use the following calculation expression when changing step amount X.
Calculation expression: 10%2? x 16384
<Example> Set the step value to +3 dB.
10°79 x 16384 = 23143d = 5A67h
Maximum step value: +6.0 dB (Data: 7FB2h)
Minimum step value: +0.1 dB (Data: 40BEh)

G. TGENO fade-out step value control internal data memory (TGENO FADE OUT ST)
Initial value: 390Ah (—1.0 dB)
Use the following calculation expression when changing step amount X.
Calculation expression: 10%2% x 16384
<Example> Set the step value to —3 dB.
107729 x 16384 = 11599d = 2D4Fh
Maximum step value: —6.0 dB (Data: 2013h)
Minimum step value: —0.1 dB (Data: 3F44h)

H. TGENO fade-out time control internal data memory (TGENO FADE OUT TIM)
Initial value: 002Bh (43 Sync)
Use the following calculation expression when changing the fade-out time.
Calculation expression: 43 dB/“fade-out step value” dB
<Example> The step value is 2 dB.
43/2 =22d = 16h

Upper limit: 430 Sync (Data: 01AEh)
Lower limit: 8 Sync (Data: 0008h)
(Note)

Do not set 0000h since the value is inhibited.
The condition, fade-out time<TIM_MO0,TIM_M1, must be observed.

(Supplementary information) Step values can be set individually; however, the parameters that are set
are commonly used for TONE A and TONE B. In addition, the operation control and stop time
parameters are commonly used for TONE A and TONE B.
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I. TGENO total gain fade control internal data memory (TGENO_GAIN TOTAL FADE CONT)
Initial value: 0000h (Stop)
The fade-in/fade-out function of the RXAB side/RX side total gain control can be activated by setting
“0001h” in this data memory.

0000h: Stops the fade-in/fade-out function.
0001h: Activates the fade-in/fade-out function.

J. TGENO total gain fade-in step value control internal data memory (TGENO GAIN TOTAL FADE IN ST)
Initial value: 4C10h (+1.5 dB)
Use the following calculation expression when changing step amount X.
Calculation expression: 10%2? x 16384
<Example> Set the step value to +3 dB.
10°%9 x 16384 = 23143d = 5A67h
Maximum step value: +6.0 dB (Data: 7FB2h)
Minimum step value: +0.1 dB (Data: 40BEh)

K. TGENO total gain fade-output step value control internal data memory
(TGENO_GAIN _TOTAL FADE OUT _ST)
Initial value: 35D9%h (—1.5 dB)
Use the following calculation expression when changing step amount X.
Calculation expression: 10%2? x 16384
<Example> Set the step value to —3 dB.
107729 x 16384 = 11599d = 2D4Fh
Maximum step value: —6.0 dB (Data: 2013h)
Minimum step value: —0.1 dB (Data: 3F44h)

(Supplementary information) Step values can be set individually. However, the parameters that are set
are commonly used for TGENO RXABGAIN _TOTAL and TGENO RXGAIN TOTAL.

The operation control is also commonly used for TGENO RXABGAIN TOTAL and

TGENO RXGAIN TOTAL.

L. TGENO execution flag display register (TGENO EXFLAG)
TGENO EXFLAG is set to “1” while the tone generator is active. (Initial value “0”: Inactive)

JoR2="00h"

TGENO operation ————— Tone signal

Execution flag
(TGENO_EXFLAG) ———————
INTB i !

(Pin output) TGENO_FADE_CONT OFF

{CR2="00n"

TGENO operation —— Tone signal

Execution flag
(TGENO_EXFLAG) ———
INTB Y |
(Pin output) TGENO_FADE_CONT ON
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Tone Generator 1 (TONE_GEN1)
Various parameters of tone generator 1 can be set.

A. Tone frequency control internal data memory
TONE C frequency control (TGEN1 _FREQ_C)
Initial value: 0CCDh (400 Hz)
TONE D frequency control (TGEN1_FREQ D)
Initial value: 007Bh (15 Hz)

As the initial values, a tone of 400 Hz is output for TONE C and a tone of 15 Hz is output for TONE D.
Use the following calculation expression when changing the frequency.
Calculation expression: fx 8.192 (f: Frequency to be set)
<Example> Frequency = 2100 Hz
2100 x 8.192 = 4333h
Upper limit: 3kHz (Data: 6000h)
Lower limit: 15Hz (Data: 007Bh)

B. Tone gain control internal data memory
TONE C gain control (TGEN1_GAIN C)
Initial value: 0080h
TONE D gain control (TGEN1_GAIN_D)
Initial value: 0080h

The initial value of the output level is —13.3 dBm0. Use the following calculation expression when
changing the output level.
Calculation expression: 0080h x GAIN
<Example> Reduce the gain amount by 6 dB (x 0.5).
0080h x 0.5 = 0040h

Upper limit: +12 dB (Data: 01FEh)
Lower limit: —12 dB (Data: 0020h)
(Note)

The result of multiplication or addition of each tone must not exceed the maximum amplitude 3.17 dBmO.
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C. Tone output time control internal data memory (TGEN1 TIM_MO/TGENI TIM M1l)
TGENI output time control 0 (TGEN1_TIM_MO0)
Initial value: OFAOh (500 ms)
TGENI output time control 1 (TGEN1_TIM_M1)
Initial value: 0OFAOh (500 ms)

Use the following calculation expression when changing the value.
Calculation expression : T/0.125 (T: Time in ms)
<Example> Time = 200 ms is set.

200/0.125 = 1600d = 0640h

Upper limit: 4095.875 ms (Data: 7FFFh)
Lower limit: 0.125 ms (Data: 0001h)
(Note)

Do not set 0000h (0 ms) as the time since the value is inhibited.

D. Tone total gain control internal data memory (TGEN1 RXABGAIN TOTAL/TGEN1 TXGAIN TOTAL)
TGEN1 RXAB side tone total gain control (TGEN1 _RXABGAIN TOTAL)
Initial value: 0080h
TGEN TX side tone total gain control (TGEN1_ TXGAIN TOTAL)
Initial value: 0080h

The initial value is 0 dB. Use the following calculation expression when changing the output level.
Calculation expression: 0080h x GAIN
<Example> Reduce the output level by 6 dB.

0080h x 0.5 = 0040h

Upper limit : +40 dB (Data: 3200h)
Lower limit :—40 dB (Data: 0001h)
: MUTE (Data: 0000h)

(Note)

The amplitude must not exceed the maximum amplitude 3.17 dBmoO.
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E. TGENI fade control internal data memory (TGEN1_FADE CONT)
Initial value: 0000h (Stop)
By setting “0001h” in this data memory, the fade-in/fade-output function of TGENI gain control can be
activated.

0000h: Stops the fade-in/fade-out function.
0001h: Activates the fade-in/fade-out function.

(Note)
When using this control function, set a correct fade-out time.

F. TGENI fade-in step value control internal data memory (TGEN1 FADE IN ST)
Initial value: 47CFh (+1.0 dB)
Use the following calculation expression when changing step amount X.
Calculation expression: 10%2? x 16384
<Example> Set the step value to +3 dB.
10°79 x 16384 = 23143d = 5A67h
Maximum step value: +6.0 dB (Data: 7FB2h)
Minimum step value: +0.1 dB (Data: 40BEh)

G. TGENI1 fade-out step value control internal data memory (TGEN1 _FADE OUT ST)
Initial value: 390Ah (—1.0 dB)
Use the following calculation expression when changing step amount X.
Calculation expression: 10%2? x 16384
<Example> Set the step value to —3 dB.
10729 x 16384 = 11599d = 2D4Fh
Maximum step value: —6.0 dB (Data: 2013h)
Minimum step value: 0.1 dB (Data: 3F44h)

H. TGENI fade-out time control internal data memory (TGEN1_FADE OUT_TIM)
Initial value: 002Bh (43 Sync)
Use the following calculation expression when changing the fade-out time.
Calculation expression: 43 dB/“fade-out step value” dB
<Example> The step value is 2 dB.
43/2 =22d = 16h

Upper limit: 430 Sync (Data: 01AEh)
Lower limit: 8 Sync (Data: 0008h)
(Note)

Do not set 0000h since the value is inhibited.
The condition, fade-out time<TIM_ MO0, TIM_ M1, must be observed.

(Supplementary information) Step values can be set individually. However, the parameters that are set
are commonly used for TONE C and TONE D. The operation control and stop time parameters are
also commonly used for TONE_C and TONE_D.
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I. TGENTI total gain fade control internal data memory (TGEN1 _GAIN TOTAL FADE CONT)
Initial value: 0000h (Stop)
By setting “0001h” in this data memory, the fade-in/fade-out of RXAB side/TX side total gain control can
be activated.

0000h: Stops the fade-in/fade-out function.
0001h: Activates the fade-in/fade-out function.

J. TGEN!I total gain fade-in step value control internal data memory (TGEN1_GAIN TOTAL FADE IN ST)
Initial value: 4C10h (+1.5 dB)
Use the following calculation expression when changing step amount X.
Calculation expression: 10%2? x 16384
<Example> Set the step value to +3 dB.
10°%9 x 16384 = 23143d = 5A67h
Maximum step value: +6.0 dB (Data: 7FB2h)
Minimum step value: +0.1 dB (Data: 40BEh)

K. TGEN!I total gain fade-out step value control internal data memory
(TGEN1_GAIN _TOTAL FADE OUT ST)
Initial value: 35D%h (—1.5 dB)
Use the following calculation expression when changing step amount X.
Calculation expression: 10%2? x 16384
<Example> Set the step value to —3 dB.
1077729 x 16384 = 11599d = 2D4Fh
Maximum step value: -6.0 dB (Data: 2013h)
Minimum step value: -0.1 dB  (Data: 3F44h)

(Supplementary information) Step values can be set individually. However, the parameters that are set are
commonly used for TGEN1 RXABGAIN TOTAL and TGEN1 TXGAIN TOTAL. The operation control
parameter is also commonly used for TGEN1 RXABGAIN TOTAL and TGEN1 TXGAIN TOTAL.

L. TGENI execution flag display register (TGEN1_EXFLAG)
TGEN1_EXFLAG is set to “1” while the tone generator is active. (Initial value “0”: Inactive)

4 CR3="00h"

TGEN1 operaton ———— Tone signal

Execution flag
(TGEN1_EXFLAG) ——
INTB v/ v

(Pin output) TGEN1_FADE_CONT OFF

y CR3="00h"

TGEN1 operaton ————— Tone signal

Execution flag
(TGEN1_EXFLAG) ——
INTB i v

(Pin output) TGEN1_FADE_CONT ON
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FSK Generator (FSK_GEN)

The FSK generator (FSK_GEN) modulates the frequency of the data that was set in the control register and
outputs the result to VFROO and VFRO1. Table 15 shows the specification and Figure 55 shows the block
diagram of the FSK generator.

The FSK generator comprises a FSK signal generation section that can perform buffering of up to three words, a
data setting register, and a gain adjustment section. When FGEN_EN is set o “1”, the FSK generator starts
operation and transmits a mark bit (“1”) continuously. When transmitting data, set the first transmit data in
FGEN DJ[7:0] and set FGEN FLAG to “1”.  When FGEN FLGA is set to “1”, the transmit data of
FGEN_D[7:0] is transferred to the internal buffer if there is free internal buffer space, and FGEN FLAG is
cleared to “0”. ST (Start Bit ”’0”) and SP (Stop Bit “1”’) are added to the data that was transferred to the internal
buffer and is output in the transmit sequence shown in Figure 56. When setting the next transmit data, make
sure that FGEN_FLAG is set to “0”. A mark bit (“1”) is sent continuously while there is no data waiting to be
transmitted in the internal buffer of the FGEN signal generation section.

The internal buffer of the FSK signal generation section is structured in three levels and data of up to four words
can be buffered including the FSK output data setting register FGEN_D[7:0]. To terminate transmission, set
FGEN_EN to “0” while FGEN_FLAG is set to “0”.  After transmission of the data that has been set in
FGEN_DJ[7:0] by the time that FGEN_EN is set to “0”, the FSK generator stops. When FGEN_EN is set to “0”
during consecutive transmission of a mark bit (“1”’) and no data is waiting to be transmitted, the FSK generator
stops after output a mark bit (“1”’) for a period of up to one bit. Figure 57 shows the transmission start and stop
timing and Figure 58 shows an example of control. The FSK generator output level can be changed using the
internal data memory (FGEN_GAIN).

Table 15 FSK Generator Specification

Modulation method Frequency modulation method
Synchronization mode | Start-stop synchronization mode
Transfer rate 1200bps

Output frequency 1300 Hz (Data "1” mark)

2100 Hz (Data “0” space)
Data setting register 8-bit (FGEN_D[7:0])

Output level —13.3 dBmO (Initial value; gain adjustable)
FSKGEN FGEN_GAIN
BUFF_OUT %—,
BUFFO
BUFF1
Related CRs
FGEN_EN
‘ FGEN_D<7:0> ‘ FGEN_FLAG
FGEN_DI[7:0]

Figure 55 FSK Generator Block

-<— Transmission direction

S S
TO1234567P

FGEN_D

ST:StartBit("0")
SP:Stop Bit("1")

Figure 56 Data Transmission Sequence
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FGEN_EN
Mark("1") ) Mark("1" ) . ' '
continuous 10-bit output  continuous!0-bit output ~ 10-bit output ~ 10-bit output  10-bit output
output section output section section section section
T - T2 T3 T4 T5
VFRO |
FGEN_DI[7:0]
Setting timing ﬂ ﬂ ﬂ ﬂ H
FGEN_FLAG I I
INTB pin output V v

Figure 57 FSK Data Transmission Start and Stop Timing (50-bit Transmission)

(Remarks)

It is recommended to operate the FSK generator with detection circuits made inactive in order to avoid the
occurrence of interrupts due to some other factors.

Activate FGEN (FGEN_EN = “17)

Mark (“1”) continuous
output?

YES

‘ Set data to be transmitted
(FGEN_D]7:0])

FGEN_FLAG=1 ‘

Last data?

YES

<

Stop FGEN (FGEN_EN="0") ‘

Figure 58 FSK Output Control Method
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A. FSK_ GEN control register (FGEN_EN)
0: Stops FSK_GEN (Initial value)
1: Activates FSK_GEN

B. FSK output data setting completion flag display register (FGEN_FLAG)
After writing data in the FSK output data setting register (FGEN_D[7:0]), set this bit to “1”.  When the
data is stored in the internal buffer of the FSK signal generation section, this bit is automatically cleared
to “0” and an interrupt is generated. Do not write data to this register while this bit is “1”.

C. FSK output data setting register (FGEN_DJ[7:0])
Initial value: 00h

D. FSK gain control internal data memory (FGEN_GAIN)
Initial value: 0080h
The initial value of the output level is —13.3 dBm0. Use the following calculation expression when
changing the output level.
Calculation expression: 0080h x GAIN
<Example> Reduce the output level by 6 dB.
0080h x 0.5 = 0040h
Upper limit: +40 dB (Data: 3200h)
Lower limit: 40 dB (Data: 0001h)

(Note) The amplitude must not exceed the maximum amplitude 3.17 dBm0.
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FSK Receiver (FSK_DET)
Table 16 shows the specification of the FSK receiver and Figure 59 shows the operation outline.

Activation and receive operation
The FSK receiver is enabled when the FSK_DET control register (FDET EN) is set to “1”.
When receiving FSK data (10 bits), the FSK receiver stores the data bit (8 bits) excluding ST (Start Bit “0”)
and SP (Stop Bit “1”) in the FSK receive data storage register FDET D[7:0] and sets the FSK receive data read
request notification register (FDET RQ) to “1”. When FDET RQ is set to “1”, read the receive data from
FDET _D[7:0] and clear the read request by writing “0” to FDET RQ.

Buffering function
The FSK receiver is equipped with an internal buffer that can buffer receive data of up to three words, or four
words if FDET D[7:0] is included. When new FSK data is received while FDET RQ = 1, the receive data is
transferred to the internal buffer.

Overrun error
When FSK data of 1 word is received while the internal buffer already contains receive data of three words, the
contents are updated by shifting 1 word of receive data in the internal buffer and the initial receive data is
deleted. The occurrence of an overrun error is notified to the MCU side at the next read request (FDET RQ =
1) by setting the FSK receive overrun error notification register (FDET_OER) to “1”.

Framing error
When SP (Stop Bit “1”) is not detected correctly, the FSK receiver notifies an error when issuing the receive

data read request (FDET_RQ = 1), by setting the FSK receive framing error notification register (FDET_FER)
to “1”. Note that FDET FER is not set to “1” when receive data from which SP (Stop Bit “1”’) was not
detected is overwritten due to the occurrence of overrun while that data is stored in the internal buffer.

Clearing an error
Be sure to clear two error statuses (FDET FER = 1 and FDET OER = 1) by writing FDET FER = 0 and

FDET OER = 0 when clearing (writing FDET RQ = 0) the FSK receive data read request notification register.

Stopping
The FSK receiver can be stopped by setting the FSK_DET control register (FDET EN) to “0”.
An interval of 500usec or more is required before reactivating the FSK receiver after stopping it.
When the FSK receiver is stopped while FSK receive data read is being requested (FDET _RQ = 1), FDET RQ,
FDET_FER, and FDET OER are all cleared to “0”. When the FSK receiver is stopped, FDET DJ[7:0] is
cleared to 0Oh.

Table 16 FSK Receiver Specification

Modulation method Frequency modulation method
Synchronization mode | Start-stop synchronization mode
Transfer rate 1200bps

Detection frequency 1300Hz (Data “1” mark)
2100Hz (Data “0” space)

Receive data storage | 8-bit (FDET_DJ[7:0])
register
Detection level —39.3 dBmO (Initial value, adjustable)
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A. FSK DET control register (FDET EN)
0: Stops FSK_DET (Initial value)
1: Activates FSK_DET

B. FSK receive data read request notification register (FDET RQ)
0: No read request issued (Initial value)
1: Read request issued

C. FSK receive framing error notification register (FDET FER)
0: No framing error occured (Initial value)
1: Framing error occured

D. FSK receive overrun error notification error (FDET _OER)
0: No overrun error occured (Initial value)
1: Overrun error occured

E. FSK receive data storage register (FDET D[7:0])
Initial value: 00h

F. FSK receiver detection level control internal data memory (FDET TH)
Initial value: 1000h
The initial value of the detection level is —39.3 dBm0. Use the following calculation expression when
changing the detection level.
Calculation expression: 4096 x (1/10%2%)
<Example> Increase the detection level by 6 dB.
4096 x (1/10%) = 2053d = 0805h
Upper limit: +12 dB (Data: 0405h)
Lower limit: —12dB (Data: 3FB2h)

G. FSK receive mark guard time control internal data memory (FDET MK GT)
Initial value: 00FOh (30 ms)
After the FSK receiver makes a transition from an FSK signal non-detection state to a detection state, that
is, after activation of the FSK receiver for example, receive data fetching starts after a mark bit is detected
in succession for a specified period (mark guard time).
Use the following calculation expression when changing the mark guard time.
Calculation expression: (Mark guard time)/0.125 ms
<Example> Set the mark guard to 60 ms.
60/0.125 = 01EOh
Upper limit: 4095.875 ms (Data: 7FFFh)
Lower limit: 0 ms (Data: 0000h)
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TONEO0 Detector (TONE_DETO0)

The TONEO detector comprises a main signal detection section that detects the signal of an appropriate
frequency, a noise detection section that detects signals other than an appropriate frequency, an ON guard timer,
and an OFF guard timer. The detector detects single-tone signals of 1650 Hz that are input from AIN.

The TONEO detector is activated when the control register TDET0_EN is set to “1”.  When a tone is detected
(main signal detection and noise non-detection state), the control register TONEO_DET is set to “1” and when a
tone is not detected or TDETO_EN is set to ”0”, TONEO _DET is set to “0”.

A detection time can be adjusted by the ON guard timer and OFF guard timer. In addition, main signal
detection and noise detection level adjustment are possible. Both guard timers are initially set to 5 ms. The
initial value of the detection levels is —5.3 dBmO for both main signal detection level and noise detection level.
Figure 60 shows the tone detection timing.

TDETO_EN J \;
AIN input —{ Voice H Tone signal }—

Main signal detection
Noise detection ’—‘

Tone detection internal

signal ————
OFF guard timer
TONEO_DET
ON guard timer |« [
INTB pin output 1 1

Figure 60 Tone Detection Timing

A. : TONEO detection control register (TDET0 EN)
0: Stops TONE DETO (Initial value)
1: Activates TONE DETO

B. : TONEO detector detection status register (TONEO_DET)
0: Non-detection (Initial value)
1: Detection

C. TDETO main signal detection level control internal data memory (TDETO_S TH)
Initial value: 1EBBh (—5.3 dBm0)
Use the following calculation expression when setting detection level X.
Calculation expression: 1031729 5 2/p[ x 32768
<Example> Detection level —5.3 dBm0
1033 3172005 2/PT % 32768 = 7867d = IEBBh

Upper limit: 3.17 dBm0 (Data: 517Dh)
:=5.3 dBm0 (Data: 1IEBBh)
Lower limit: =35 dBmO (Data: 0102h)
*PI=3.14......
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D. TDETO noise detection level control internal data memory (TDETO N _TH)

Initial value: 1EBBh (-5.3 dBm0)
Use the following calculation expression when setting detection level X.
Calculation expression: 1031720 2/P[ x 32768
<Example> Detection level -5.3 dBm0
1013331020 5 2/PT x 32768 = 7867d = 1EBBh

Upper limit: 3.17 dBm0 (Data: 517Dh)
:—5.3 dBm0 (Data: 1EBBh)
Lower limit: —30 dBmO (Data: 01CAh)

When stopping the noise detection function, write 7FFFh in the internal data memory (TDETO N TH)
described above.

E. TDETO detection ON guard timer internal data memory (TDETO_ ON TM)

Initial value: 0028h (5 ms)
Use the following calculation expression when changing the timer value.
Calculation expression: “Guard timer value” ms/0.125 ms
<Example> 5 ms

5/0.125 = 40d = 0028h

Upper limit: 4095.875 ms (Data: 7FFFh)

;5 ms (Data: 0028h)
Lower limit: 0.125 ms (Data: 0001h)

. TDETO detection OFF guard timer internal data memory (TDETO OFF TM)

Initial value: 0028h (5 ms)
Use the following calculation expression when changing the timer value.
Calculation expression: “Guard timer value” ms/0.125 ms
<Example> 5 ms

5/0.125 = 40d = 0028h

Upper limit: 4095.875 ms (Data: 7FFFh)

;5 ms (Data: 0028h)
Lower limit: 0.125 ms (Data: 0001h)

G. TDETO detection frequency control internal data memory (TDETO FREQ)

Initial value: —
A detection frequency can be changed. When changing the frequency, contact ROHM's responsible
sales person.
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TONEI1 Detector (TONE_DET1)

The TONE1 detector comprises a main signal detection section that detects the signal of an appropriate
frequency, a noise detection section that detects signals other than an appropriate frequency, an ON guard timer,
and an OFF guard timer. The detector detects single-tone signals of 2100Hz that are input from AIN.

The TONEI detector is activated when the control register TDET1_EN is set to “1”.  When a tone is detected
(main signal detection and noise non-detection state), the control register TONE1 DET is set to “1” and when a
tone is not detected or TDET1_EN is set to ”0”, TONE1_DET is set to “0”.

A detection time can be adjusted by the ON guard timer and OFF guard timer. In addition, main signal
detection and noise detection level adjustment are possible Both guard timers are initially set to 5 ms. The
initial value of the detection levels is —5.3 dBmO for both main signal detection level and noise detection level.
Figure 61 shows the tone detection timing.

TDET1_EN J \;
AIN input —{ Voice H Tone signal }—
Main signal detection \_[

Noise detection ’—‘

Tone detection internal

signal
OFF guard timer
TONE1_DET
ON guard timer |« -
INTB pin output 1 1

Figure 61 Tone Detection Timing

A. : TONEI detection control register (TDET1_EN)
0: Stops TONE DET]1 (Initial value)
1: Activates TONE DET1

B. : TONEI detector detection status register (TONE1_DET)
0: Non-detection (Initial value)
1: Detection

C. TDET1 main signal detection level control internal data memory (TDET1_S TH)
Initial value: 1EBBh (—5.3 dBm0)
Use the following calculation expression when setting detection level X.
Calculation expression: 1031729 5 2/p[ x 32768
<Example> Detection level —5.3 dBm0
1033317729 5 2/PI x 32768 = 7867d = 1EBBh

Upper limit: 3.17 dBmO (Data: 517Dh)
:—=5.3 dBm0 (Data: 1EBBh)
Lower limit: —=35 dBm0 (Data: 0102h)
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D. TDET]1 noise detection level control internal data memory (TDET1 N _TH)

Initial value: 1EBBh (-5.3 dBm0)
Use the following calculation expression when setting the detection level to X.
Calculation expression: 101729 5 2/P[ x 32768
<Example> Detection level —5.3 dBmO
1003331720 % 2/PI x 32768 = 7867d = IEBBh

Upper limit: 3.17 dBm0 (Data: 517Dh)
:—5.3 dBm0 (Data: 1EBBh)
Lower limit: —30 dBmO (Data: 01CAh)

When stopping the noise detection function, write 7FFFh in the internal data memory (TDET1 N TH)
described above.

E. TDET1 detection ON guard timer internal data memory (TDET1 _ON TM)

Initial value: 0028h (5 ms)
Use the following calculation expression when changing the timer value.
Calculation expression: “Guard timer value” ms/0.125 ms
<Example> 5 ms

5/0.125 = 40d = 0028h

Upper limit: 4095.875 ms (Data: 7FFFh)

;5 ms (Data: 0028h)
Lower limit: 0.125 ms (Data: 0001h)

. TDETI detection OFF guard timer internal data memory (TDET1_OFF _TM)

Initial value: 0028h (5 ms)
Use the following calculation expression when changing the timer value.
Calculation expression: “Guard timer value” ms/0.125 ms
<Example> 5 ms

5/0.125 = 40d = 0028h

Upper limit: 4095.875 ms (Data: 7FFFh)

;5 ms (Data: 0028h)
Lower limit: 0.125 ms (Data: 0001h)

G. TDET]1 detection frequency control internal data memory (TDET1_FREQ)

Initial value: —
A detection frequency can be changed. When changing the frequency, contact ROHM's responsible
sales person.
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DTMF Detector (DTMF_REC)

The DTMF detector detects DTMF signals that are input from AIN.

The DTMF detector comprises a DTMF section that detects DTMF signals, a noise detection section that detects
signals other than DTMF signals, an ON guard timer, and an OFF guard timer.

The DTMF detector is activated when the control register DTMF _EN is set to “1”.  When a valid DTMF signal
is detected (detecting a DTMF signal without noise signal), DTMF_DET is set to “1” and the receive code is
stored in DTMF_CODE3-0. When a DTMF signal is not detected and DTMF_EN is “0”, DTMF _DET is set
t0”0” and DTMF_CODE3- 0 are set to “0000”.

Figure 62 shows DTMF detection timing. The detection time and detection level can be adjusted by the ON
guard timer and the OFF guard timer. The initial values of both guard timers are 20 ms. The initial value of
the detection level is —37.0 dBmO.

DTMF_EN ] —

AN input — Voice | DTMF signal |
DTMF detection section
Noise detection section
DTMF detection internal
signal ———
DTMF_DET 5 {
ON guard timer ‘«—» '«—» OFF guard timer

DTMF code output
(DTMF_CODE[3:0])

INTB pin output v v

"0000" Detection code "0000"

Figure 62 DTMF Detection Timing

A. : DTMF detector control register (DTMF_EN)
0: Stops the DTMF detection function (Initial value)
1: Activates the DTMF detection function

B. : DTMF code display register (DTMF_CODE[3:0])
A valid code is stored in this register for the time period during which DTMF signals are detected (DTMF
detector detection status register DTMF DET = “1”) when the DTMF detector control register
(DTMF _EN) is set to “1”.  When DTMF signals are not detected (DTMF_DET = “0”), “0000” is
output. (Initial value:0000b)

C. : DTMF detector detection status register (DTMF_DET)

0: Non-detection (Initial value)
1: Detection
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D. DTMF detection level control internal data memory (DTMF_TH)
Initial value: 1000h (-37.0 dBmO)
Use the following calculation expression when changing the initial value of the detection level.
Calculation expression: 1000h x 1/GAIN
<Example> Increase the detection level by 6 dB.
1000h x 0.5 = 0800h
Upper limit: +12 dB (Data: 0405h)
Lower limit: —12 dB (Data: 3FB2h)

(Note)
The detection level that is set in the above data memory (DTMF_TH) is used as the common detection
level for both the DTMF detection section and the noise detection section.

E. DTMF detection ON guard timer internal data memory (DTMF_ON TM)

Initial value: 00AOh (20 ms)
Use the following calculation expression when changing the timer value.
Calculation expression: “Guard timer value” ms/0.125 ms
<Example> 5 ms

5/0.125 = 40d = 0028h

Upper limit: 4095.875 ms (Data: 7FFFh)

;5 ms (Data: 0028h)
Lower limit: 0.125 ms (Data: 0001h)

F. DTMF detection OFF guard timer internal data memory (DTMF_OFF TM)
Initial value: 00AOh (20 ms)
Use the following calculation expression when changing the timer value.
Calculation expression: “Guard timer value” ms/0.125 ms
<Example> 5 ms
5/0.125 = 40d = 0028h
Upper limit: 4095.875 ms (Data: 7FFFh)
;5 ms (Data: 0028h)
Lower limit: 0.125 ms (Data: 0001h)

G. DTMF noise detection function control internal data memory (DTMF _NDET CONT)
Initial value: 0002h (noise detection function is enabled)
By writing 000h in this internal data memory, the noise detection function of the DTMF detector is
disabled.

(Note)

If DTMF signals are changed to other codes in succession during detection of DTMF signals, the receive
codes may change while DTMF_DET is “1”, causing an interrupt.

170/214



FEDL7204-003-02

LAPIS Semiconductor Co. Ltd. ML7204-003

Echo Canceler

Figure 63 shows an echo canceler block diagram.
The echo canceler, which has a delay time of 32 ms, is activated by setting the echo canceler control register

(EC_EN) to “1”. The operation of the echo canceler is specified mainly in the internal data memories EC_CR
and GLPAD CR.

Echo Canceller

Sin = ™ Sout

+
LPA o Center GPAD
Clip
- ATTs

Adaptive
FIR Filter (AFF)

Howling Detector
Double Talk Det

Figure 63 Echo Canceler Block Diagram

A. Echo canceler control register (EC_EN)
0: Stops the echo canceler function: Passes through the echo canceler. (Initial value)
1: Activates the echo canceler function.
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B. Echo canceler control internal data memory (EC_CR)
Initial value: 0012h
Bit B15 B14 B13 B12 B11 B10 B9 B8
Name — — — — — — — —
Initial value 0 0 0 0 0 0 0 0
Bit B7 B6 B5 B4 B3 B2 B1 BO
Name THR — HLD HDB CLP — ATTB GC
Initial value 0 0 0 1 0 0 1 0

B15-B8: Reserved bits  Changing of the initial values is inhibited.

B7: Through mode control
1: Through mode
0: Normal mode (echo cancellation operation)
Rin data and Sin data are output to Rout and Sout in through mode, retaining the echo coefficients. In
through mode, the functions of HLD, HDB, CLP, ATTB, and GC are disabled.

B6: Reserved bit  Changing of the initial value is inhibited.

BS5: Coefficient update control
1: Fixes the coefficient
0: Updates the coefficient
This bit specifies whether the coefficient of the echo canceler adaptive FIR filter (AFF) is updated. This
function is enabled when THR is set to a normal mode.

B4: Howling detector control
1: OFF
0: ON
This function detects howling that can occur in hands-free acoustic systems and eliminates howling.
This function is enabled when THR is set to a normal mode.

B3: Center clip control
1: ON
0: OFF
When Sout output of the echo canceler is —57 dBmO or less, this center clip function fixes the Sout output
to the positive minimum value forcibly. This function is enabled when THR is set to a normal mode.

B2: Reserved bit Changing of the initial value is inhibited.

B1: Attenuator control

1: ATT OFF

0: ATT ON
Use this function to select ON/OFF of the ATT function that prevents howling through the attenuators
(ATTs and ATTr) provided for Rin input and Sout output of the echo canceler. When a signal is input to
Rin only, ATT(ATTSs) of Sout is inserted. When a signal is input to Sin only or input to both Sin and
Rin, ATT(ATTr) of Rin input is inserted. The ATT value is approx. 6 dB for both ATTs and ATTr.
This function is enabled when THR is set to a normal mode.
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BO: Gain controller control

1: OFF

0: ON
Use this function to select ON/OFF of the gain control function that uses the attenuator (GC) provided for
Rin input of the echo canceler. The gain control function is for suppressing overinput at an Rin input
level and howling.
When the peak of an input signal to the attenuator (GC) is —10 dBmO or less, no output of the attenuator is
attenuated.
When the peak of an input signal to the attenuator (GC) is in the range of —10 dBmO to approx. —1.5
dBmO, the output of the attenuator is attenuated to approx.—10 dBmoO.
When the peak of an input signal to the attenuator (GC) is —1.5 dBmO or more, the output of the

attenuator is attenuated by approx. 8.5 dBm0. This function is enabled when THR is set to a normal
mode.

C. GLPAD control internal data memory (GLPAD_ CR)
Initial value: 000Fh
GLPAD control memory in the echo canceler

Bit B15 B14 B13 B12 B11 B10 B9 B8
Name — — — — — — — —
Initial value 0 0 0 0 0 0 0 0
Bit B7 B6 B5 B4 B3 B2 B1 BO
Name — — — — GPAD2 GPAD1 LPAD2 LPAD1
Initial value 0 0 0 0 1 1 1 1

B15-B4: Reserved bits Changing of the initial values is inhibited.

B3, 2: Output level control
GPAD level control of echo canceler output gain
(0,1): +18 dB
(0,0): +12 dB
(1,1): +6 dB
(1,0): 0dB

B1, 0: Input level control
LPAD level control of echo canceler input loss
(0,1): —18 dB
(0,0): —12 dB
(1,1):—6dB
(1,0): 0dB
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D. Notes on using the echo canceler

D-1
Make sure that echo signal saturation or waveform distortion will not be caused by an external amplifier in
the echo path. Saturation or waveform distortion deteriorates echo attenuation.

D-2

The E.R.L. (Echo Return Loss) level should be more than 0dB. In particular, care must be taken when
TXGAINA, TXGAINB, RXGAINA, or RXGAINB is changed. When the E.R.L. level is 0dB or less, it is
recommended to use the GLPAD function. If the E.R.L. level is 0 dB or less, echo attenuation performance
can be degraded.

E.R.L. refers to an echo attenuation (loss) from echo canceler output (Rout) to echo canceler input (Sin).

D-3
When an echo path changes (upon re-calling), it is recommended to reset the echo canceler through EC_EN,
PDNB, or SPDN.

D-4

When using the echo canceler, it is recommended to output signals through RXGEN from various generators
to the receive side. If signals are output from RXGENA or RXGENB, echoes may not be eliminated.
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RCO0 (Range Controller 0)

RCO (Range Controller 0) is designed to improve the idle channel noise characteristics on the transmitting side
by attenuating an output signal by a certain level with respect to the level of an input signal.

Figure 64 shows the input/output characteristics of RC0O. Setting RCO_EN of the RCO control internal memory
(RCO_CR) to “1” will operate RCO. The settings for RCO operation are configured using the internal data
memories descrbed below.
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Figure 64 RCO Input/Output Characteristics

175/214



FEDL7204-003-02

LAPIS Semiconductor Co. Ltd. ML7204-003

A. Internal data memory for RCO control (RCO_CR)
Initial value: 0000h
Internal data memory for RCO control

Bit B15 B14 B13 B12 B11 B10 B9 B8
Name — — — — — — — —
Initial value 0 0 0 0 0 0 0 0
Bit B7 B6 B5 B4 B3 B2 B1 BO
Name — — — — — — — RCO_EN
Initial value 0 1 0 0 0 0 0 0

B15-B1: Reserved bits Changing of the initial values is inhibited.

B0: RCO control register (RCO_EN)

1: Disables the RCO function. ... RCO is passed undetected (Default)
0: Enables the RCO function.

B-1: RCO internal data memory for adjustment of threshold 1 for loss (RCO_TH1)
Initial value: 0090h (approx. —40 dBm0)
Use the following calculation expression when changing threshold 1 for loss to X:
Calculation expression: 100X 31720 5 2/PT x 32768
<Example> Set threshold 1 for loss to —40 dBm0.
10073172015 2/PT x 32768 ~ 144d = 0090h

Upper limit: +3.17 dBm0 (Data: 517Ch)
: Approx. 40 dBm0 (Data: 0090h)
Lower limit: —o (Data: 0000h)

B-2: RCO internal data memory for adjustment of threshold 2 for loss (RCO_TH2)

Initial value: 0051h (approx. —45 dBm0)
Use the following calculation expression when changing threshold 2 for loss to X:
Calculation expression: 1031729 5 2/P] x 32768
<Example> Set threshold 2 for loss to 45 dBmO.

1045731720 5 2/PT x 32768 ~ 81d = 0051h

Upper limit: Less than RCO_TH]1

: Approx. —45 dBm0 (Data: 0051h)
Lower limit: —o (Data: 0000h)
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B-3: RCO internal data memory for adjustment of threshold 3 for loss (RCO_TH3)

Initial value: 002Dh (approx. —50 dBm0)
Use the following calculation expression when changing threshold 3 for loss to X:
Calculation expression: 100X 31720 5 2/PT x 32768
<Example> Set threshold 3 for loss to —50 dBm0.

103031720 5 2/PI x 32768 ~ 45d = 002Dh

Upper limit: Less than RCO_TH2

: Approx. —50 dBm0 (Data: 002Dh)
Lower limit: —o (Data: 0000h)

B-4: RCO internal data memory for adjustment of threshold 4 for loss (RCO_TH4)

Initial value: 000Eh (approx. —60 dBm0)
Use the following calculation expression when changing threshold 4 for loss to X:
Calculation expression: 1031729 5 2/P] x 32768
<Example> Set threshold 4 for loss to —60 dBmO.

1090317205 2/P] x 32768 ~ 14d = 000Eh

Upper limit: Less than RCO_TH3

: Approx. —60 dBm0O (Data: 000Eh)
Lower limit: —o (Data: 0000h)
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C-1: RCO internal data memory for adjusting a loss value in the case of threshold 1 or 2 for loss
(RCO_LOSS1)
Initial value: 005Ah (approx. 3 dB)
Use the following calculation expression when changing the loss value to X:
Calculation expression: 128/10%2%
<Example> Set the loss value to 3 dB.
128/10°7% ~ 90d = 005Ah
Upper limit: 0 dB (Data: 0080h)
: Approx. 3 dB (Data: 005Ah)
Lower limit: RCO_LOSS2

C-2: RCO internal data memory for adjusting a loss value in the case of threshold 2 or 3 for loss
(RCO_LOSS2)
Initial value: 0040h (approx. 6 dB)
Use the following calculation expression when changing the loss value to X:
Calculation expression: 128/10%2%
<Example> Set the loss value to 6 dB.
128/10°” ~ 64d = 0040h
Upper limit: RCO_LOSS1
: Approx. 6 dB (Data: 0040h)
Lower limit: RCO_LOSS3

C-3: RCO internal data memory for adjusting a loss value in the case of threshold 3 or 4 for loss
(RCO_LOSS3)
Initial value: 0020h (approx. 12 dB)
Use the following calculation expression when changing the loss value to X:
Calculation expression: 128/10%2%
<Example> Set the loss value to 12 dB.
128/10"**” ~ 32d = 0020h
Upper limit: RCO_LOSS2
: Approx. 12dB  (Data: 0020h)
Lower limit: RCO_LOSS4

C-4: RCO internal data memory for adjusting a loss value in the case of threshold 4 or less for loss
(RCO_LOSS4)
Initial value: 0020h (approx. 12 dB)
Use the following calculation expression when changing the loss value to X:
Calculation expression: 128/10%2%
<Example> Set the loss value to 12 dB.
128/10**9 ~ 32d = 0020h
Upper limit: RCO_LOSS3
: Approx. 12dB  (Data: 0020h)
Lower limit: MUTE (Data: 0000h)
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D-1: RCO internal data memory for adjusting a plus step value for loss (RCO PL)
The loss value changes to the target loss value with the step value set in RCO_PL when the input level
becomes higher than each threshold level.
Initial value: 47CFh (approx. 1 dB)
Use the following calculation expression when changing the plus step value to X:
Calculation expression: 10%2? x 16384
<Example> Set the plus step value to 1 dB.
1017% x 16384 ~ 18383d = 47CFh

Upper limit: +6 dB (Data: 7FB2h)
: Approx. 1 dB (Data: 47CFh)
Lower limit: Approx. +0.0005 dB (Data: 4001h)

D-2: RCO internal data memory for adjusting a minus step value for loss (RCO_MI)
The loss value changes to the target loss value with the step value set in RCO_MI when the input level
becomes lower than the threshold level that corresponds.
Initial value: 3F44h (approx. —0.1 dB)
Use the following calculation expression when changing the step value to X:
Calculation expression: 10%2? x 16384
<Example> Set the step value to —0.1 dB.
100129 x 16384 ~ 16196d = 3F44h

Upper limit: -6 dB (Data: 2013h)
: Approx. —0.1 dB (Data: 3F44h)
Lower limit: Approx. —0.0005 dB (Data: 3FFFh)

E. RCO internal data memory for adjusting the input signal level detecting sensitivity 1/2
(RCO_POW_CI1/RC0_POW_C2)
Initial value: RCO_POW_C1: 3E00h
RCO POW_C2: 0200h
This is an internal data memory for adjusting the input signal detecting sensitivity in RCO. By adjusting
this memory, the detecting sensitivity for a voice signal on the transmitting side that is input at a level
near threshold is decreased, so that fluctuations in output signal can be supressed.
Following shows the settings for decreasing the input signal detecting sensitivity.

- To decrease the detecting sensitivity to about one-half the initial value:
Setting value: RCO_POW_CI1: 3F00h
RCO_POW_C2: 0100h
- To decrease the detecting sensitivity to about one-fourth of the initial value:
Setting value: RCO_POW_CI1: 3F80h
RCO_POW_C2: 0080h
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RC1 (Range Controller 1)

RC1 (Range Controller 1) is designed to improve the idle channel noise characteristics on the transmitting side
by attenuating an output signal by a certain level with respect to the level of an input signal.

Figure 65 shows the input/output characteristics of RC1. Setting RC1_EN of the RC1 control internal memory
(RC1_CR) to “1” will operate RC1. The settings for RC1 operation are configured using the internal data
memories descrbed below.
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Figure 65 RC1 Input/Output Characteristics
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A. Internal data memory for RC1 control (RC1_CR)
Initial value: 0000h
Internal data memory for RC1 control

Bit B15 B14 B13 B12 B11 B10 B9 B8
Name — — — — — — — —
Initial value 0 0 0 0 0 0 0 0
Bit B7 B6 B5 B4 B3 B2 B1 BO
Name — — — — — — — RC1_EN
Initial value 0 1 0 0 0 0 0 0

B15-B1: Reserved bits Changing of the initial values is inhibited.

B0: RC1 control register (RC1_EN)

1: Disables the RC1 function. ... RC1 is passed undetected (Default)
0: Enables the RC1 function.

B-1: RCl internal data memory for adjustment of threshold 1 for loss (RC1_TH1)
Initial value: 0090h (approx. —40 dBm0)
Use the following calculation expression when changing threshold 1 for loss to X:
Calculation expression: 100X 31720 5 2/PT x 32768
<Example> Set threshold 1 for loss to —40 dBm0.
10073172015 2/PT x 32768 ~ 144d = 0090h

Upper limit: +3.17 dBm0 (Data: 517Ch)
: Approx. 40 dBm0 (Data: 0090h)
Lower limit: —o (Data: 0000h)

B-2: RC1 internal data memory for adjustment of threshold 2 for loss (RC1_TH2)

Initial value: 0051h (approx. —45 dBm0)
Use the following calculation expression when changing threshold 2 for loss to X:
Calculation expression: 1031729 5 2/P] x 32768
<Example> Set threshold 2 for loss to 45 dBmO.

1045731720 5 2/PT x 32768 ~ 81d = 0051h

Upper limit: Less than RC1_THI1

: Approx. —45 dBm0 (Data: 0051h)
Lower limit: —o (Data: 0000h)
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B-3: RC1 internal data memory for adjustment of threshold 3 for loss (RC1_TH3)

Initial value: 002Dh (approx. —50 dBm0)
Use the following calculation expression when changing threshold 3 for loss to X:
Calculation expression: 100X 31720 5 2/PT x 32768
<Example> Set threshold 3 for loss to —50 dBm0.

103031720 5 2/PI x 32768 ~ 45d = 002Dh

Upper limit: Less than RC1_TH2

: Approx. —50 dBm0 (Data: 002Dh)
Lower limit: —o (Data: 0000h)

B-4: RC1 internal data memory for adjustment of threshold 4 for loss (RC1_TH4)

Initial value: 000Eh (approx. —60 dBm0)
Use the following calculation expression when changing threshold 4 for loss to X:
Calculation expression: 1031729 5 2/P] x 32768
<Example> Set threshold 4 for loss to —60 dBmO.

1090317205 2/P] x 32768 ~ 14d = 000Eh

Upper limit: Less than RC1_TH3

: Approx. —60 dBm0O (Data: 000Eh)
Lower limit: —o (Data: 0000h)
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C-1: RCI internal data memory for adjusting a loss value in the case of threshold 1 or 2 for loss
(RC1_LOSS1)
Initial value: 005Ah (approx. 3 dB)
Use the following calculation expression when changing the loss value to X:
Calculation expression: 128/10%2%
<Example> Set the loss value to 3 dB.
128/10°7% ~ 90d = 005Ah
Upper limit: 0 dB (Data: 0080h)
: Approx. 3 dB (Data: 005Ah)
Lower limit: RC1_LOSS2

C-2: RCI internal data memory for adjusting a loss value in the case of threshold 2 or 3 for loss
(RC1_LOSS2)
Initial value: 0040h (approx. 6 dB)
Use the following calculation expression when changing the loss value to X:
Calculation expression: 128/10%2%
<Example> Set the loss value to 6 dB.
128/10°” ~ 64d = 0040h
Upper limit: RC1_LOSS1
: Approx. 6 dB (Data: 0040h)
Lower limit: RC1_LOSS3

C-3: RCI internal data memory for adjusting a loss value in the case of threshold 3 or 4 for loss
(RC1_LOSS3)
Initial value: 0020h (approx. 12 dB)
Use the following calculation expression when changing the loss value to X:
Calculation expression: 128/10%2%
<Example> Set the loss value to 12 dB.
128/10"**” ~ 32d = 0020h
Upper limit: RC1_LOSS2
: Approx. 12dB  (Data: 0020h)
Lower limit: RC1_LOSS4

C-4: RC1 internal data memory for adjusting a loss value in the case of threshold 4 or less for loss
(RC1_LOSS4)
Initial value: 0020h (approx. 12 dB)
Use the following calculation expression when changing the loss value to X:
Calculation expression: 128/10%2%
<Example> Set the loss value to 12 dB.
128/10**9 ~ 32d = 0020h
Upper limit: RC1_LOSS3
: Approx. 12dB  (Data: 0020h)
Lower limit: MUTE (Data: 0000h)
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D-1: RC1 internal data memory for adjusting a plus step value for loss (RC1_PL)
The loss value changes to the target loss value with the step value set in RC1_PL when the input level
becomes higher than the threshold level that corresponds.
Initial value: 47CFh (approx. 1 dB)
Use the following calculation expression when changing the step value to X:
Calculation expression: 10%2? x 16384
<Example> Set the step value to 1 dB.
1017% x 16384 ~ 18383d = 47CFh

Upper limit: +6 dB (Data: 7FB2h)
: Approx. 1 dB (Data: 47CFh)
Lower limit: Approx. +0.0005 dB (Data: 4001h)

D-2: RC1 internal data memory for adjusting a minus step value for loss (RC1_MI)
The loss value changes to the target loss value with the step value set in RC1_MI when the input level
becomes lower than the shreshold level that corresponds.
Initial value: 3F44h (approx. —0.1 dB)
Use the following calculation expression when changing the step value to X:
Calculation expression: 10%2? x 16384
<Example> Set the step value to —0.1 dB.
100129 x 16384 ~ 16196d = 3F44h

Upper limit: -6 dB (Data: 2013h)
: Approx. —0.1 dB (Data: 3F44h)
Lower limit: Approx. —0.0005 dB (Data: 3FFFh)

E. RCl internal data memory for adjusting the input signal level detecting sensitivity 1/2
(RC1_POW_CI1/RC1 POW _C2)
Initial value: RC1_POW_C1: 3E00h
RC1_POW_C2: 0200h
This is an internal data memory for adjusting the input signal detecting sensitivity in RC1. By adjusting
this memory, the detecting sensitivity for a voice signal on the transmitting side that is input at a level
near threshold is decreased, so that fluctuations in output signal can be supressed.
Following shows the settings for decreasing the input signal detecting sensitivity.

- To decrease the detecting sensitivity to about one-half the initial value:
Setting value: RC1_POW_CI1: 3F00h
RC1_POW_C2: 0100h
- To decrease the detecting sensitivity to about one-fourth of the initial value:
Setting value: RC1_POW_CI1: 3F80h
RC1_POW_C2: 0080h
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Dial Pulse Detector (DPDET)

When the general-purpose 1/O port GPIOA[0] is configured as its secondary function (DPI: dial pulse input pin),
dial pulse signals can be detected.

The dial pulse detector is enabled when the control register (DPDET_EN) of the dial pulse detector is set to “1”".
When a dial pulse signal is detected, the dial pulse detector status register (DP_DET) is set to “1” and the
detected pulse count is stored in the detected dial pulse count display register (DPDET DATA[7:0]). Read a
dial pulse count from DPDET DATA[7:0] at the timing when DP_DET has changed from “1” to “0”. When a
dial pulse signal is not detected or DPDET EN is “0”, DP_DET is set to “0”.

Figure 66 shows the dial pulse detection timing.

The dial pulse detector samples dial pulse signals that are input from GPIOA[0] at every 8kHz and detects dial
pulses according to the values set in the ON guard timer (DPDET ON TIM) and OFF guard timer
(DPDET _OFF _TIM). A detection termination time can be adjusted by setting a detection termination timer
(DPDET_DETOFF_TIM).

- Internal Detection State by a Guard Timer
DPDET_ON_TIM
e e
GPIOA[0]
/DPI M M
Internal detection
state ——— r
G A SR
DPDET_OFF_TIM
- DP Detection Timing
DPDET_EN |
GPIOAIO0]
opl | L []
(Internal signal after masking by a guard timer)
DP_DET |
DPDET_DETOFF_TIM DPDET_DETOFF_TIM
DPDET_DATA 0 )(1{2)3 1 0
INTB | ] | | ] H

Figure 66 Dial Pulse Detection Timing

A. Dial pulse detector control register (DPDET _EN)
0: Stops the dial pulse detector (Initial value)
1: Activates the dial pulse detector
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B. Dial pulse detector detection status register (DP_DET)

0: Dial pulse non-detection (Initial value)
1: Dial pulse detection

An input edge of the DPI pin is detected after DPDET EN and the register is set to “1”.
When no edge is detected within the period that is set in DPDET DETOFF_TIM, the register is cleared to
6‘0?"

. Dial pulse detection polarity control register (DPDET POL)
Control the polarity that is input from the DPI pin.

0: No polarity inversion (Initial value)

1: Polarity inversion

. Detected dial pulse count display register (DPDET DATA[7:0])
Initial value: 00h (Non-detection state)
Displays the dial pulse count that was detected. This register is updated at edge detection.

. Dial pulse detection ON guard timer internal data memory (DPDET_ON_TIM)
Initial value: 0028h (5 ms)
Use the following calculation expression when changing the timer value.
Calculation expression: Guard timer value ms/0.125 ms
<Example> 5 ms
5/0.125 = 40d = 0028h

Upper limit : 4095.875 ms  (Data: 7FFFh)

:5ms (Data: 0028h)
Lower limit : 0.125 ms (Data: 0001h)

. Dial pulse detection OFF guard timer internal data memory (DPDET_OFF_TIM)
Initial value: 0028h (5 ms)
Use the following calculation expression when changing the timer value.
Calculation expression: Guard timer value ms/0.125 ms
<Example> 5 ms
5/0.125 = 40d = 0028h

Upper limit : 4095.875 ms  (Data: 7FFFh)

:5ms (Data: 0028h)
Lower limit : 0.125 ms (Data: 0001h)

. Detection termination timer control internal data memory (DPDET_DETOFF_TIM)
Initial value: 03E8h (125 ms)
Use the following calculation expression when changing the timer value.
Calculation expression: Guard timer value ms/0.125 ms
<Example> 125 ms
125/0.125 = 1000d = 03E8h

Upper limit  :4095.875ms  (Data: 7FFFh)

: 125 ms (Data: 03E8h)
Lower limit : 0.125 ms (Data: 0001h)

(Note)
When activating DPDET, first set the primary function/secondary function selection register (GPFA[0]) of
GPIOA[0] to “1” to select the secondary function (dial pulse input pin), then activate DPDET. When
DPDET is activated under the following conditions, an interrupt occurs after the ON guard timer set time.
In this case, ignore the first interrupt.

e DPDET POL =*“0”, DPI=“1"

e DPDET POL =*“1”, DPI =“0”
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Dial Pulse Transmitter (DPGEN)

The dial pulse transmitter can output dial pulse signals when the general-purpose I/O port GPIOA[2] is set to the
secondary function (DPO: dial pulse output pin).

The dial pulse transmitter is enabled when the dial pulse transmit control register (DPGEN_EN) is set to ’1”” and
outputs dial pulse signals of the pulse count that is set in dial pulse count setting register (DPGEN_DATA[3:0]).
Figure 67 shows the dial pulse output timing.

A dial pulse speed of 10 pps or 20 pps can be selected using the dial pulse speed control register (DPGEN_PPS).
A make rate can be adjusted through DPGEN_DUTY by setting a time of a break section. A dial pulse signal
output polarity can be changed by the dial pulse output polarity control register (DPGEN_POL).

o Setting output polarity and adjusting a make rate

Positive logic

GPIOA[2]

/DPO

Negative logic

ePioa) | [ [ [
DP

/ O - pt——————————— P
Break Make Break Make
section section section section

The output polarity can be changed (DPGEN_POL).

The make rate can be adjusted by setting a time of the break section
(DPGEN_DUTY).

« 10 pps/output polarity: Positive logic/output pulse count is 10

0.1 sec/10 pps (0.05 sec/20 pps)
-

—

Toro. UL
/IDPO
DPGEN_EN |

-

DPGEN_OFF_TIM

« 10 pps/output polarity: Negative logic/output pulse count is 2
GPIOA[2]
DPGEN_EN

-

DPGEN_OFF TIM

Figure 67 Dial Pulse Output Timing

A. Dial pulse transmit control register (DPGEN_EN)

0: Stops dial pulse output (Initial value)
1: Activates dial pulse output

B. Dial pulse count setting register (DPGEN_DATA[3:0])
Initial value: Oh
Upper limit: 10 (Data: Ah)
Lower limit: 1 (Data: 1h)
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C. Dial pulse speed control register (DPGEN_PPS)

0: 10 pps (Initial value)
1: 20 pps

D. Dial pulse output polarity control register (DPGEN_POL)
Control the output polarity from GPIOA[2].

0: Positive logic (Low: Make section, High: Break section), initial value
1: Negative logic (Low: Break section, High: Make section)

E. Dial pulse make rate control internal data memory (DPGEN_DUTY)
Initial value: 0108h (33 ms/10 pps, 16.5 ms/20 pps)
Use the following calculation expression when setting a time of a break section.
When the pulse speed is set to 20 pps, the time will be 1/2 of the specified value.

Calculation expression: “Break section output time” ms/0.125 ms
<Example> 33 ms
33/0.125 =264d = 0108h

Upper limit: 100 ms (Data: 0320h)
:33 ms (Data: 0108h)
Lower limit: 0.125 ms (Data: 0001h)

F. Dial pulse output termination control internal data memory (DPGEN_OFF TIM)
Initial value: 03E8h (125 ms)
Use the following calculation expression when setting output termination control.
Calculation expression: “Output termination time” ms/0.125 ms
<Example> 125 ms
125/0.125 = 1000d = 03E8h
Upper limit: 4095.875 ms (Data: 7FFFh)
1125 ms (Data: 03E8h)
Lower limit: 0 ms (Data: 0001h)

(Note) Be sure to set the following before activating DPGEN (DPGEN_EN = 1).
e Set the dial pulse output polarity control register (DPGEN POL).
The output level (initial value) of the dial pulse output pin is set as follows.
DPGEN POL=0 (positive logic):  GPOA[2]/DPO = “0”
DPGEN_POL=1 (negative logic): GPOA[2]/DPO = “1”
e After setting the above, set the primary function/secondary function selection register (GPFA[2]) of
GPIOA[2] to “1” to select the secondary function (dial pulse output pin).
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Timer (TIMER)

This is a 16-bit incremental timer. ~ When the timer control register (TIM_EN) is set to “1”, this timer starts
incrementing the timer counter at every 125 us.  When the timer counter value (TIM_COUNT) and the timer
data setting value (TIM_DATA) match, causing overflow, the timer counter value is reset to ’0000h” and the
counter is incremented again. When overflow occurs, the timer overflow display register (TMOVF) is set to

“1”, causing an INTB interrupt. The timer overflow interrupt can be cleared by writing “0” to TMOVF from
the MCU side.

A. Timer control register (TIM_EN)
When this bit is set to “1”, the timer starts incrementing the counter.
When “0” is set, the timer stops counting and clears the timer counter value.
0: Stops counting (Initial value)
1: Starts counting

B. Timer overflow display register (TMOVF)
When the timer counter value and the timer data setting value match, causing timer overflow, the timer
overflow display register (TMOVF) is set to “1”, causing an INTB interrupt.
When “0” is written either to TMOVF on the MCU side or to the timer control register (TIM_EN), the timer
stops and the timer overflow interrupt is cleared to “0”.

C. Timer counter value display internal data memory (TIM_COUNT)
Initial value: 0000h

D. Timer data setting internal data memory (TIM_DATA)
Initial value: FFFFh

Upper limit : 8192 ms (Data: FFFFh)
Lower limit : 0.250 ms (Data: 0001h)
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Outband Control (OUTBAND_CONTROL)

When the detection flag (DET) of tone detector 0, tone detector 1, or DTMF detector is set to “1”, MUTE

processing is performed automatically inside the LSI or silent data is written to the transmit buffer.
Processing contents in each Speech CODEC are shown below.
G.711(p-law)  MUTE processing is performed for Speech CODEC input data.
G.711(A-law)  MUTE processing is performed for Speech CODEC input data.
G.729.A Fixed silent data is written to the transmit buffer (TX Buffer) and
Fixed silent data of 80 bits can be changed in initial mode.

Initial value: 0000h

Bit B15 B14 B13 B12 B11 B10 B9 B8
Name — — — — — — — —
Initial value 0 0 0 0 0 0 0 0
Bit B7 B6 B5 B4 B3 B2 B1 BO
Name . . . . . TDET1 TDETO ?_Tg;DEE
_OB_EN | _OB_EN N
Initial value 0 0 0 0 0 0 0 0

B15-B3: Reserved bits  Changing of the initial values is inhibited.
B2: TDET!_OUTBAND_EN control

1: ON (MUTE processing or silent data write processing is performed while TONE1 DET is “17)

0: OFF
B1: TDETO OUTBAND EN control

1: ON (MUTE processing or silent data write processing is performed while TONEO DET is “17)

0: OFF
B0: DTMFDET OUTBAND EN control

1: ON  (MUTE processing or silent data write processing is performed while DTMF_DET is “17)

0: OFF

¢ Time of tone leakage to transmit buffer

Use the following expression as the reference for the transmit buffer tone leakage time in each Speech

CODEC.
G.711 Oms+A+B
G.729.A -10msto-20ms+A +B

Note: —10 ms to —20 ms by prediction and framing process.
A : Detection delay time of each detector (ms)

Detection delay time A of each detector depends on the condition such as the input level

frequency.
B : ON guard timer time of each detector (ms)
<Example>

When the detection delay time of the detector is approx. 30 ms and the ON guard timer time is 20 ms, the

transmit buffer leakage time will be as follows.

G.711 30 ms(A) +20 ms(B) = Approx. 50 ms
G.729.A —10 ms to —20 ms +30 ms(A) +20 ms(B) = Approx. 30 ms to 40 ms
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Outband G.729.A Data (OUTBAND_G729_DAT)

When G.729.A is selected as Speech CODEC at outband control and the detection flag (DET) of each detector is
set to “1”, the following fixed data is stored in the transmit buffer. The fixed data can be changed in initial
mode.

Address: 089Fh  08AOh 08Alh 08A2h  08A3h
Initial value: 7852h  80AOh O00FAh C200h  07D6h

Interrupt Cause Mask Control

See Table 1 for the list of interrupt causes.

When an interrupt cause is changed, “L” is output to the INTB pin for about 1.0 us and when an interrupt cause
remains unchanged, “H” is output.

When “1” is written to an appropriate bit position of the internal memory, the INTB pin retains the “H” state
even if the interrupt cause is changed. (The change is reflected in the register that displays each interrupt factor
status.)

(Note)

As the default, an INTB interrupt occurs according to the interrupt cause that is indicated in Table 1 (mask
setting OFF). When an INTB interrupt is not required, set “1” in the related bit of the interrupt cause mask
control internal data memory during initial mode to set the mask setting to ON.

A. Rising edge interrupt mask control

A-1: CR16 rising edge interrupt mask control (CR16_INTP_MSKCNT)

Bit B15 B14 B13 B12 B11 B10 B9 B8
Name — — — — — — — —
Initial value 0 0 0 0 0 0 0 0
Bit B7 B6 B5 B4 B3 B2 B1 BO
Name . . . . . FDET_OE |FDET_FE | FDET_R
R _PMSK | R_PMSK [ Q PMSK
Initial value 1 1 1 1 1 0 0 0

B15-B3: Reserved bits Changing of the initial values is inhibited.

B2: FSK receive overrun error rising edge mask setting (FDET OER PMSK)
1: Mask setting ON (Masks the interrupt request signal INTB that occurs at the rising edge)
0: Mask setting OFF

B1: FSK receive framing error rising edge interrupt mask setting (FDET FER PMSK)
1: Mask setting ON (Masks the interrupt request signal INTB that occurs at the rising edge)
0: Mask setting OFF

BO: FSK receive data read request rising edge interrupt mask setting (FDET_RQ_PMSK)

1: Mask setting ON (Masks the interrupt request signal INTB that occurs at the rising edge)
0: Mask setting OFF
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A-2: CR18 rising edge interrupt mask control (CR18 INTP_MSKCNT)
Bit B15 B14 B13 B12 B11 B10 B9 B8
Name — — — — — — — —
Initial value 0 0 0 0 0 0 0 0
Bit B7 B6 B5 B4 B3 B2 B1 BO
Name . . . . . . . TMOVF_
_PMSK
Initial value 1 1 1 1 1 1 1 0

B15-B1: Reserved bits

Changing of the initial values is inhibited.

BO: Timer overflow status rising edge interrupt mask setting (TMOVF_PMSK)

1: Mask setting ON (Masks the interrupt request signal INTB that occurs at the rising edge)

0: Mask setting OFF
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A-3: CR19 rising edge interrupt mask control (CR19_INTP_MSKCNT)

Bit B15 B14 B13 B12 B11 B10 B9 B8

Name — — — — — — — —

Initial value 0 0 0 0 0 0 0 0

Bit B7 B6 B5 B4 B3 B2 B1 BO
TONE1_ | TONEO_ | TGEN1_ | TGENO_

Name — — — DET_ DET_ EXFLAG | EXFLAG —
PMSK PMSK _PMSK _PMSK

Initial value 0 1 1 0 0 0 0 0

B15-BS5: Reserved bits  Changing of the initial values is inhibited.

B4: TONE] detector detection status rising edge interrupt mask setting (TONE1 _DET PMSK)
1: Mask setting ON (Masks the interrupt request signal INTB that occurs at the rising edge)
0: Mask setting OFF

B3: TONEO detector detection status rising edge interrupt mask setting (TONEO_DET PMSK)
1: Mask setting ON (Masks the interrupt request signal INTB that occurs at the rising edge)
0: Mask setting OFF

B2: TONE generator 1 execution flag rising edge interrupt mask setting (TGEN1_EXFLAG PMSK)
1: Mask setting ON (Masks the interrupt request signal INTB that occurs at the rising edge)
0: Mask setting OFF

B1: TONE generator 0 execution flag rising edge interrupt mask setting (TGENO_EXFLAG_PMSK)
1: Mask setting ON (Masks the interrupt request signal INTB that occurs at the rising edge)
0: Mask setting OFF

BO: Reserved bit. Changing the initial value is inhibited.
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A-4: CR20 rising edge interrupt mask control (CR20_ INTP_MSKCNT)
Bit B15 B14 B13 B12 B11 B10 B9 B8
Name — — — — — — — —
Initial value 0 0 0 0 0 0 0 0
Bit B7 B6 B5 B4 B3 B2 B1 BO
DP DET DTMF DTMF DTMF DTMF DTMF
Name — PMSK — _DET _CODE3 | _CODE2 | _CODE1 | _CODEO
- PMSK | PMSK | PMSK | PMSK [ PMSK
Initial value 0 0 1 0 0 0 0 0

B15-B7: Reserved bits  Changing of the initial values is inhibited.

B6: Dial pulse detector detection status rising edge interrupt mask setting (DP_DET PMSK)
1: Mask setting ON (Masks the interrupt request signal INTB that occurs at the rising edge)
0: Mask setting OFF

B5: Reserved bit  Changing of the initial value is inhibited.

B4: DTMF detector detection status rising edge interrupt mask setting (DTMF_DET PMSK)

1: Mask setting ON (Masks the interrupt request signal INTB that occurs at the rising edge)
0: Mask setting OFF

B3-B0: DTMF detection code rising edge interrupt mask setting (DTMF_CODE[3:0] PMSK)
1: Mask setting ON (Masks the interrupt request signal INTB that occurs at the rising edge)
0: Mask setting OFF
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A-5: CR21 rising edge interrupt mask control (CR21_INTP_MSKCNT)

Bit B15 B14 B13 B12 B11 B10 B9 B8

Name — — — — — — — —

Initial value 0 0 0 0 0 0 0 0

Bit B7 B6 B5 B4 B3 B2 B1 BO
TXERR TXERR | FRO_CH | FRO_CH

Name — — — — _CH2 _CH1 2 1
_PMSK _PMSK _PMSK _PMSK

Initial value 1 1 1 1 0 0 0 0

B15-B4: Reserved bits

Changing of the initial values is inhibited.

B3: CH2 transmit error status rising edge interrupt mask setting (TXERR _CH2 PMSK)

1: Mask setting ON (Masks the interrupt request signal INTB that occurs at the rising edge)

0: Mask setting OFF

B2: CHI transmit error status rising edge interrupt mask setting (TXERR_CH1_PMSK)

1: Mask setting ON (Masks the interrupt request signal INTB that occurs at the rising edge)

0: Mask setting OFF

B1: CH2 transmit request rising edge interrupt mask setting (FRO_CH2 PMSK)

1: Mask setting ON (Masks the interrupt request signal INTB that occurs at the rising edge)

0: Mask setting OFF

B0: CH1 transmit request rising edge interrupt mask setting (FRO_CH1 PMSK)

1: Mask setting ON (Masks the interrupt request signal INTB that occurs at the rising edge)

0: Mask setting OFF

(Note) When stopping Speech CODEC, be sure to make the following settings in advance:
- Writing 00FFh to CR21 rising edge interrupt mask control (CR21_INTP_MSKCNT)
- Writing 00FFh to CR22 rising edge interrupt mask control (CR22_INTP_MSKCNT)
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A-6: CR22 rising edge interrupt mask control (CR22_INTP_MSKCNT)

Bit B15 B14 B13 B12 B11 B10 B9 B8
Name — — — — — — — —
Initial value 0 0 0 0 0 0 0 0
Bit B7 B6 B5 B4 B3 B2 B1 BO
RXERR | RXERR RXBW ERA

Name — — — — _CH2 _CH1 _ERR PMS_K

_PMSK | PMSK | PMSK | —

Initial value 1 1 1 1 0 0 0 0

B15-B4: Reserved bits  Changing of the initial values is inhibited.

B3: CH2 receive error status rising edge interrupt mask setting (RXERR CH2 PMSK)
1: Mask setting ON (Masks the interrupt request signal INTB that occurs at the rising edge)
0: Mask setting OFF

B2: CHI receive error status rising edge interrupt mask setting (RXERR_CH1_ PMSK)
1: Mask setting ON (Masks the interrupt request signal INTB that occurs at the rising edge)
0: Mask setting OFF

B1: Receive invalid write error status rising edge interrupt mask setting (RXBW_ERR PMSK)
1: Mask setting ON (Masks the interrupt request signal INTB that occurs at the rising edge)
0: Mask setting OFF
B2-B1: Reserved bits Changing of the initial values is inhibited.
BO: Receive request rising edge interrupt mask setting (FR1_PMSK)

1: Mask setting ON (Masks the interrupt request signal INTB that occurs at the rising edge)
0: Mask setting OFF

(Note) When stopping Speech CODEC, be sure to make the following settings in advance:
- Writing 00FFh to CR21 rising edge interrupt mask control (CR21 _INTP_MSKCNT)
- Writing 00FFh to CR22 rising edge interrupt mask control (CR22 INTP_MSKCNT)
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B. Falling edge interrupt mask control
B-1:CR17 falling edge interrupt mask control (CR17_INTN_MSKCNT)
Bit B15 B14 B13 B12 B11 B10 B9 B8
Name — — — — — — — —
Initial value 0 0 0 0 0 0 0 0
Bit B7 B6 B5 B4 B3 B2 B1 BO
FGEN
Name — — — — — — — _FLAG
_NMSK
Initial value 1 1 1 1 1 1 1 0

B15-B1: Reserved bits

Changing of the initial values is inhibited.

BO: FSK output data setting completion flag falling edge interrupt mask setting (FGEN_FLAG_NMSK)

1: Mask setting ON (Masks the interrupt request signal INTB that occurs at the falling edge)

0: Mask setting OFF
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B-2: CR19 falling edge interrupt mask control (CR19 INTN MSKCNT)

Bit B15 B14 B13 B12 B11 B10 B9 B8

Name — — — — — — — —

Initial value 0 0 0 0 0 0 0 0

Bit B7 B6 B5 B4 B3 B2 B1 BO
TONE1_ | TONEO_ | TGEN1_ | TGENO_

Name — — — DET_ DET_ EXFLAG | EXFLAG —
NMSK NMSK _NMSK _NMSK

Initial value 0 1 1 0 0 0 0 0

B15-BS5: Reserved bits  Changing of the initial values is inhibited.

B4: TONEI detector detection status falling edge interrupt mask setting (TONE1_DET NMSK)
1: Mask setting ON (Masks the interrupt request signal INTB that occurs at the falling edge)
0: Mask setting OFF

B3: TONEO detector detection status falling edge interrupt mask setting (TONEO_DET NMSK)
1: Mask setting ON (Masks the interrupt request signal INTB that occurs at the falling edge)
0: Mask setting OFF

B2: TONE generator 1 execution flag falling edge interrupt mask setting (TGEN1 EXFLAG NMSK)
1: Mask setting ON  (Masks the interrupt request signal INTB that occurs at the falling edge)
0: Mask setting OFF

B1: TONE generator 0 execution flag falling edge interrupt mask setting (TGENO_EXFLAG_NMSK)
1: Mask setting ON (Masks the interrupt request signal INTB that occurs at the falling edge)
0: Mask setting OFF

BO: Reserved bit Changing of the initial value is inhibited.
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B-3: CR20 falling edge interrupt mask control (CR20_ INTN MSKCNT)
Bit B15 B14 B13 B12 B11 B10 B9 B8
Name — — — — — — — —
Initial value 0 0 0 0 0 0 0 0
Bit B7 B6 B5 B4 B3 B2 B1 BO
DP DET DTMF DTMF DTMF DTMF DTMF
Name — N_I\/ISK — _DET _CODE3 | _CODE2 | _CODE1 | _CODEO
- _NMSK _NMSK _NMSK _NMSK _NMSK
Initial value 0 0 1 0 0 0 0 0

B15-B7: Reserved bits

Changing of the initial values is inhibited.

B6: Dial pulse detector detection status falling edge interrupt mask setting (DP_ DET_NMSK)

1: Mask setting ON (Masks the interrupt request signal INTB that occurs at the falling edge)

0: Mask setting OFF

B5: Reserved bit

Changing of the initial value is inhibited.

B4: DTMF detector detection status falling edge interrupt mask setting (DTMF_DET NMSK)
1: Mask setting ON  (Masks the interrupt request signal INTB that occurs at the falling edge)
0: Mask setting OFF

B3-B0: DTMF detection code falling edge interrupt mask setting (DTMF_CODE[3:0]_NMSK)

1: Mask setting ON (Masks the interrupt request signal INTB that occurs at the falling edge)

0: Mask setting OFF
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B-4: CR21 falling edge interrupt mask control (CR21 INTN MSKCNT)

Bit B15 B14 B13 B12 B11 B10 B9 B8

Name — — — — — — — —

Initial value 0 0 0 0 0 0 0 0

Bit B7 B6 B5 B4 B3 B2 B1 BO
TXERR TXERR

Name — — — — _CH2 _CH1 — —
_NMSK | NMSK

Initial value 1 1 1 1 0 0 1 1

B15-B4: Reserved bits

B3: CH2 transmit error status falling edge interrupt mask setting (TXERR _CH2 NMSK)
1: Mask setting ON (Masks the interrupt request signal INTB that occurs at the falling edge)

Changing of the initial values is inhibited.

0: Mask setting OFF

B2: CHI transmit error status falling edge interrupt mask setting (TXERR_CH1_NMSK)
1: Mask setting ON (Masks the interrupt request signal INTB that occurs at the falling edge)

0: Mask setting OFF

B1-B0: Reserved bits

Changing of the initial values is inhibited.
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B-5: CR22 falling edge interrupt mask control (CR22 INTN_ MSKCNT)

Bit B15 B14 B13 B12 B11 B10 B9 B8

Name — — — — — — — —

Initial value 0 0 0 0 0 0 0 0

Bit B7 B6 B5 B4 B3 B2 B1 BO
RXERR RXERR RXBW

Name — — — — _CH2 _CH1 _ERR —
_NMSK _NMSK _NMSK

Initial value 1 1 1 1 0 0 0 1

B15-B4: Reserved bits

Changing of the initial values is inhibited.

B3: CH2 receive error status falling edge interrupt mask setting (RXERR _CH2 NMSK)

1: Mask setting ON (Masks the interrupt request signal INTB that occurs at the falling edge)

0: Mask setting OFF

B2: CHI receive error status falling edge interrupt mask setting (RXERR _CH1_NMSK)

1: Mask setting ON (Masks the interrupt request signal INTB that occurs at the falling edge)

0: Mask setting OFF

B1: Receive invalid write error status falling edge interrupt mask setting (RXBW_ERR NMSK)
1: Mask setting ON (Masks the interrupt request signal INTB that occurs at the falling edge)

0: Mask setting OFF

BO: Reserved bit

Changing of the initial value is inhibited.
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Decoded Output Starting Offset Time Control (DEC_ONTIM)

Initial value: 0000h (0 ms)
Use the following calculation expression when changing the decoded output starting offset time (tDECON).
For tDECON, see the receive buffer control timing of Figures 18 to 21.

Calculation expression: Decoded output starting offset time ms/0.125 ms
<Example> 5 ms
5/0.125 = 0040d = 0028h

Upper limit: 32 ms (Data: 0100h)

Lower limit: 0 ms  (Data: 0000h)

(Note)

Regardless of decoded output starting offset time value, in G.711 (PLC function enabled), decoded output starts
after the decoded output control register (DEC_OUTON) is set to “1” and silent data of approx. 3.75 ms is
output. (Due to the delay of the G.711 PLC algorithm)

Note that the time required up to the actual start of the decoded output is calculated by adding approx. 3.75 ms to
the value set for the decoded output starting offset time. In G.711 (PLC function disabled), decoded output
starts after the decoded output starting offset time that is set in the data memory.

In G.729.A, note that a time of approx. 15 ms is added to the setting value of the decoded output starting offset
time that is set in the internal data memory for the time required up to the actual start of decoded output.

(Note)

Though the initial value of the decoded output starting offset time control (DEC_ONTIM) is defined as 0000h (0
ms), be sure to set the offset time to 0001h (0.125 ms) to 0100h (32 ms).

Multiple Word Write Starting Address Setting Internal Data Memory (START_ADDRESS)

Set an internal data memory starting address when writing to consecutive addresses in the internal data memory
according to the procedure that is shown in Figure 53. (Initial value: 0000h)

202/214



LAPIS Semiconductor Co. Ltd.

FEDL7204-003-02

ML7204-003

CONFIGURATION EXAMPLES

Configuration Example 1 (Basic Call, CODEC_A)

Gsx1

10k
AININ

AP

10k

VFRO1

AMP3

GSX0

AINON

AINOP

10k

VFROO
AMP2

Linear PCM
Codec
(CODEC_B)

DIA1 ~ LPF

AIDO

Linear PCM

OO
5
33
z 3

1N0X10

TGAIN_PCM1 PCM_TXENT PCM Codec
TXDETB RX_SIG POM IIF
LPEND RC1 7 oTst
TXGAING CODECB_TXEN TXGAN_PCMO PCM_TXEND Ellcocon CONT PCMO
PIS
G711
ots2
TXGAIN_PCM2 PCM_TXENZ Encoden CONT SYNC
sTeANE &7 BCLK
Decoder %3
CONT
PCM_RXEN2 RXGAIN_PCM2 CLKSEL
RXGAIN_ITSt
ms1
RXDET_PCM
= cont || SP
RXGAING] CODECB_RXEN (EEA PCMI
f LrENt Decoder
1Ts2
CONT
RXGAIN_ITS2
RXGENB RXGAIN_PCMO. RXGAIN_PCM1
PCM_RXEND PCM_RIENT
ACK1B/
TXGAN_SC ™ GPIOALS]
75 O~ O—— | Lf|| Bufferd ACKOB/
TXGANA CODECA_TXEN Son SC_TXEN GPIOA[]
™ E—OFr1B
Buffert
FROB
TXGAN oC_EN
onz | Rt WRB
LGAN, Bus Control
(STGAINA RX1TX2 Speech Codec RDB
“GAN nit
csB
— [~ D0-D15
& RX 16
RXGAI y in X
cana Rou | & AT R RXGAIN_SC a0 AG-AT
= o il EY
CODECA RXEN
RX
Buffert
RX_SIG
Frame/DMA
Detector path setting Generator path setting Controller
TGENT_EXFLAG
(TXDETA) ]-» FDET_RQ — GPI02
@ @» FSK_DET | ™ FDET_FERIFDET_OER DPGEN Control
TXDETB - FoET Di70)
[ GPIOD Register
F DTMF_REC[ ™ P™MF-PET DPDET
1 [ bTvF_coDEs0) DP_DET
- omMe_DET—+]
N ( VB) RXGENB_EN DTMF_CODE[3:0] —»{
TONEO_DET —»]
(RXDET_POM P TONEO_DET e e TONET_DET—»]
FSK_GEN 0P DET—+{ INT T/
TONE1_DET FDET_RQ—») [ Yepioas|
FDET_FERIFDET_OER —+|
FGEN_FLAG —+]
TMOVE —+]
Not;Restctons on 10 pins
0@
p —8_2_0
3 385838
4 202020
o >

This example shows the configuration for making calls with an analog telephone set (A-TEL) on the NW side by
connecting the analog telephone interface on the Linear PCM CODEC _A side.

ATEL >

RX_!
ML7204 (Configuration Example 1)

RX_SIG @——=©
TFo/oi 49/2@—> N
Linear > ™
PCM PCM PCM
Codec Codec I/F
(CODEC
_B) o e
o l
4 i
——o7t o—+ 1y Lyl
Linear
PCM
Codec EC Speech MCU
(CODEC Codec I/F
A
y
- e FL [
SIG®

{——> VoIP-NW
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Configuration Example 2 (Basic Call, CODEC_B)

TXGAIN_PCM1  PCN_TXEN1

e PCM Codec
RX_SIG POM I/F
AININ } ot L] BeF 1 5 LPENO RCT G711 ots1
s TXGAINE CODECE_TXEN TXGAN POV po TXEND Encoder G oMo
v PIS
G711
ors2
TXGAIN_PCM2 PCM_TXENZ Encoder CONT SYNC
Linear PCM BCLK
Codec X7 steane Dg ol s
(CODEC_B) o
PCM_RXEN2 RXGAIN_PCM2 CLKSEL
RXGAIN_ITS1
ITS1
RXDET_PCM
10@ = conT | SP
G711 "
RXGAINB [CODECE_Rxen| et Decoder Pom
o
VFRO1 LPF 7 (;BSNZT
s RXGAIN_ITS2
RXGAIN_PCMO RXGAIN_PCM1
PCM_RXEND PON_RXEN1
GSX0
TXDETA ACK1B/
100
AINON ‘ TXGAIN_SC ' G.T729A ™ 'GPIOA[S]
(|| B P oo—@—_| ||| Buffero ACKOB/
‘ AP0 TXGAINA CODECA_TXEN o SC_TXEN XGAN  Encoder GPIOAL]
AINOP . @ > FR1B
G711 Buffer1
—(FRroB
TXGAIN L WRE
Linear PCM cHz| | rama
GAIN
Codec Echo Canceller N Bus Control ROB
STGAINA RXITI Speech Codec
(CODEC_A) GAN pee Unit s
D0-D15
100 % RX 16
RXGAINA Roul | o RXGAIN_SC Buffer0 AO-AT
DIAO - LPF >—E % £
VFROD CODECA RXEN
APz L RX
RXGENA Buffer1
RX_SIG
AVREF - Frame/DMA
Detector path setting Generator path setling TIMOVF Controller
P02
ovop2 () FSK_DET DPGEN Control
ovoro REC GPio0 Register
DTMF, RXGENA
DVDDO - = DPDET oP_DET
DGND2 o _peT—]
DTMF_CODE[3:0]—={
DGND1 i
: e
DGNDO SYNC(BkHz)| DP:DET» INT
AGND Foe_ro—] e
AVDD FDET_FER/FDET_OER—»|
FGEN_FLAG—]
VREGOUT Hz i
veB Note Restictons on O pins
& @ <an b used in 100-pin packages only
e 3 4o -2 0 0
=8 5 53 2§28 28
g @ s = ToTwe 7>

This example shows the configuration for making calls with an analog telephone set (A-TEL) on the NW side by
connecting the analog telephone interface on the Linear PCM CODEC B side.

ATEL >

RX_SIG @——=°
o 49/2%—> Lyl
Linear gl
PCM PCM PCM
Codec Codec I/F
(CODEC ]
_B) L o k]
oo b i = >
Linear
PCM
Codec EC Speech MCuU
(CODEC Codec IIF
_A)
le—oe Y k|
. ; RX_SIG®
ML7204 (Configuration Example 2)

> VoIP-NW

204/214



LAPIS Semiconductor Co. Ltd.

FEDL7204-003-02

ML7204-003

Configuration Example 3 (Calling Using Extension with PCM)

Gsx1

AINTN

VFRO1

GSX0

AINON

AINOP

VFROO

AVREF

This example shows

10k

AMP1T

10k

AMP3

AMPO

10k

AMP2

TXGAIN_PCM1 PCM_TXENT

PCM Codec
D0ETD RX_SI6 PCM IF
AD1 BPF LPENO o/ G711 ‘
PIS
St ots2
TXGAIN_PCM2 PCM_TXENZ ncoder CONT
Linear PCM —
Codec STGAINS G711 e
(CODEC_B) Decoder o
POM_RXENZ RXGAIN_PCM2
IRXGAIN_ITS1
ITs1
G711 CONT L s®
RXGAINB CODECB_RXEN o M
LPENT Decod
DIA1 -+ LPF ecocer ITS2
CONT
Rxcan_iTs2
RXGENS RXGAIN_PCMORY 7 RXGAIN_PCM1
POM_RXENO PCM_RXENT
( TXGEN
TXGAIN_SC ©1ZR >
AIDO [+ BPF 3 o T Bufferd
TXGAINA CODECA_TXEN o sc_TxEn TXGAN  Encoder
cHt Wl .
G711 o Buffert
TXGAIN DC_EN
Linear PCM o | rm
Codec Echo Canceller £ Bus Control
sToANA RXITX2 Speech Codec
(CODEC_A) it = it
16
RXGAINA Rout G AT Rin RXGAIN_SC Bl e RX
LPF @ D 1 T Bufferd N
7 CobEcA RXEN SC_RXEN Decoder o S
RXGAIN w RX
RXDET chz G711 - Buffert
RX_SIG DeEN
TER Frame/DMA
Detector path setting Generator path setting TIMOVE Controller
o GENT_EXFLAG oz
1. FOET_R
FSK_DET | FDET FERIFDET_OER [TONE_GENT TXGEN DPGEN oo
I~ FDET_D[7:0] (TONEC/D) ontrol
|-DTMF_DET GPIOO. Register
DTMF_REC - DPDET
[~ DTMF_CODE3:0] DP_DET
OTMF_DET—|
RXGENB -
(TONEAB) RXGENB_EN DTMF_CODE[30]—|
[rone oero | rone oer e g Toneo oeT—|
TONE1_DET—|
FSK_GEN oP_DET—| INT
meg ot Ra—] —e
FDET_FERIFDET_OER—|
FGEN_FLAG—]
TivovF—+]

x
o

anad )
otst O

1N0X1D

Note:Resticons on IO pins
@ con be used i 100in packages ony

%
2
=2

PCMO

SYNC
BCLK

CLKSEL

PCMI

ACK1B/

GPIOA(5]

ACK0B/

| GPIOA[4]
FR1B

" FroB
WRB
RDB
CcSB

D0-D15

AO-AT

INTB/
GPIOA(E]

L1SL

the configuration for making calls

I

0100 ®
[o:€]
VOId9

using extension between two analog telephone sets
(A-TEL1 and A-TEL2) on the equipment that has two or more analog telephone interface ports.

ML7204

(Configuration Example 3)

ML7204

(Configuration Example 3)

PCM
IF

McuU
IF

PCM
IF

MCuU
IF

iy

i3 1 ¥

9 £ 3 co
58 g8 3% 38
€3 §8 23 §3
© ®» O o &0
! 3 J ! H
e Q e Q
o [
w\ (I)‘
Zﬁ : lj :
o o©
Q o
KIJ‘ ! ml !
x %
o© o
o o
T : T :
- 09 = 09 = o @ = 0o
§s oW~ s oW 85 oW ~ S oW o
€033 £0338< £233% £238<
J%0go J%0go 3J%0¢ J%0¢o
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Configuration Example 4 (Three-Way Calling: Terminal Side [Two Parties] — NW Side [One Party])

GSX1

TXGAINPCM 1 PCM_TXEN
. - PCM Codec
‘ 10k (0ETE RX,S'G PCM I/F
AININ G711
B A
AwP1 TXGAING CODECB_TXEN TXGAN.PONO POM_THEND Encoder h .
PIS
G711
oT1s2
TXGAIN_PCM2 PCM_TXENZ i) CONT SYNC
Linear PCM — BCLK
Codec STGANS DG 711 r—
(CODEC_B) ecoder o
PCM_RXEN2 RXGAIN_PCM2 CLKSEL
IRxGAIN_TS1
ITS1
10kQ ST CONT SIP
- RXGAINB [CODECE_RXEN o ont l4 PCMI
VFRO1 52
AP RXGAIN_ITS2 L
RXGENS RxGAIN_Pevo X7 RZRXGAIN_Pew1
PCN_RXEND PCM_RXENT
GSX0
™ 'GPIOA[S]
AN } AIDD - BPF P Coi Buffer0 ACKOB/
AMPO TXGAINA CODECA_TXEN o SC_TXEN GPIOA[4]
AINOP X FR1B
Buffer1
—~(FRoB
TXGAIN DC_EN
Linear PCM b e o2 | [mam WRB
Codec Echo Canceller e Bus Control ROB
STeANA RXITX2 h
(CODEC_A) R Speech Codec oo
CcsB
102 e D0-D15
d— RX 16
e o o aTie 5o L[| eorero A0-AT
VFROO COBECA_RXEN &
A2 RX
Buffer1
TMER Frame/DMA
Detector path setting Generator path setting TIMOVF Controller
e ra TGENT_EXFLAG ror
[ FDET_FERFDET_OER DPGEN Control
=" FDET_D{7:0)
L»-DTWFDET GPIoo Register
- - DPDET
DTMF_CODE[30] DP_DET
ITONE_GENO] DTMF_DET—={
RXGENB -
FSK_GEN DP_DET—| INT
Toner_oeT - S O
FDET_FER/FDET_OER—|
FGEN_FLAG—]
TiMOvF—+]
Note; Resticions on UO pins
@ oo oo Aok packages only f %‘
OO @
o)
x5 2 2347 78 58
= ] s
g s83 g3
S

This example shows the configuration for making three-way calling between the terminal side (two parties) and
the VoIP NW side (one party).
VolP-NW

ML7204
(Configuration
Example 4)

ML7204
(Configuration Example 3)

PCM
VF
MCU
IF
PCM
IF
MCU
IF

s8 8 =8 t8
3B 23 o3 23
RS SO a0 &0
i 5!
.
[©]
19} Q
o 9
% iﬁ %
4 4
] Q
@, . o, {
x %
[ 4
o o
b ?{ T b
b T i

- - o9 =38
338aa 338az §338ca 83302
2583™% 258385 £088% £088%
56388 5638 5883 3883

A-TEL2 A-TEL1
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Configuration Example S (Three-Way Calling: Terminal Side [One Party] — NW Side [Two Parties])

Gsx1
‘ o TXDETB
AINTN AD1 - BPF
AuPY TXGAING CODECS_TXEN
Linear PCM
ot STGANE
(CODEC_B)
10k
RXGAINB [CODECB_RXEN
VFRO1 DIA1 -+ LPF
AuP3
RXGENB
GSX0
“ [ \
AINON AIDO [+ BPF
po TXGAINA CODECA_TXEN
AINOP
Linear PCM
Codec STGAINA
(CODEC_A)
10k
RXGAINA
LPF &
VFROO 79 coECA RXEN
APz

AVREF

x X

anad O

1N0X10

Rout

Detector path setting

LPENO

LPEN1

Sout

Echo Canceller

6c AT Rin

TXGAIN_PCM1 PCM_TXEN1

RX_SIG
Ret
TXGAIN_POMO PCM_TXENO
TXGAIN_PCM2 POM_TXENZ
POM_RXENZ  RXGAIN_PCMZ
RXDET_PCM
RXGAIN_PCNO RXGAIN_PCM1
PCM_RXENO POM_RXEN1

TXGAIN_SC

P o 60— G|

SC_TXEN

RXGAIN_SC

Generator path setting

RX_SIG

<
SC_RXEN {

=

PCM Codec
PCMI/F
G711 e
Encoder o PCMO
PIS
G711
oTs2
Encoder ot SYNC
BCLK
e I3
CONT ICLKSEL
RXGAIN_ITS1
ITS1
cont | SP
G711 PCMI
Decoder
ITS2
CONT
RXGAIN_ITS2
M ACK1B/
X 'GPIOA[5]
L TLLL || Buffer0 ACKOB/
S GPIOA[4]
W T FR1B
U Buffert
—~(OFRoB
™
RxaTXt WRB
GAN
‘Spesch Codes Bus Control RDB
CcsB
D0-D15
G.729A RX 160
T Bufferd AO-AT
s o
W RX
Buffert

TIMER »—»T\MOVF

TXDETB

A4

.. FOET RQ
FSK_DET | FOET_FERIFDET OER
I~ FDET_D[7:0]
L- DT DET

[ DTMF_CODE(3:0]

TONE_DETO |-+ TONEO_DET
TONE_DET1 |-+ TONE1_DET

DTMF_REC

2

FGEN_FLAG @
FSK_GEN

GEN1_EXFLAG

RXGENB

RXGENB_EN

Control
GPIOO Register

DTMF_DET—»{
DTMF_CODE[3:0]—~|

3
%
i
z
z

FDET_RQ—~{
FDET_FERIFDET_OER—»{
FGEN_FLAG—

INTB/
—apioas)

TivovE—+{
Note: Restrictions on I10 pins T 5 1
@ can be used in 100-pin packages only. PN
O & &
A Oo—
)
3 3 el
ER= o 20
8 =g

This example shows the configuration for making three-way calling between the terminal side (one party) and
VoIP NW side (two parties).

ATEL >

Linear
PCM
Codec
(CODEC
_B)

Linear
PCM
Codec
(CODEC
A

ML7204 (Configuration Example 5)

RX_SIG
T
P
> >
PCM PCM
Codec I/F
|
L o< €
o i
4 I
v
—p >
EC Speech MCU
Codec I/F
 oc Y
S N
RX_SIG®:

{——> VolP-NW1
{—> VoIP-NW2
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Configuration Example 6 (Three-Way Calling: Terminal Side [Three Parties])

Gsx1
[ e
AINTN AD1 - BPF
AuPY
Linear PCM
Codec
(CODEC_B)
10k
VFROT DIA1 -+ LPF
AuP3
- ﬂ
AINON AIDO [+ BPF
AMPO
AINOP
Linear PCM
Codec
(CODEC_A)
10k
VFROO LPF
APz

AVREF

x X

anad )
otst O

1NOM1D

TXGAIN_PCM1  PCM_TXEN1

PCM Codec
TXDETB RX_SIG PCOM I
eno — (R —oC
TXGANB CODECB_TXEN TXGAIN_FOMO PCM_TXEND PCMO
PIS
G711
ots2
TXGAIN_PCM2 POM_TXEN2 Encoder CONT SYNC
sToANs Gt BeLK
Decoder 1S3
CONT
PCM_RXEN2 RXGAIN_PCM2 CLKSEL
RxGAN_ITS1
ITs1
&7 CONT L .
X 4 P
RXGAING |CODEGE_RXEN Loent Decoder - o
ITs2
CONT
rxcan 1S3 LJ
RXGENB RXGAIN_PCMORK 7 RXGAIN_PCM1
POM_RXEND PoM_RXENT
( TXGEN ACK1B/
rxGan_sc i L | GPIOALS]
3 o T Bufferd ACKOB/
TXGANA CODECA TXEN . sc_meen THCAN ot | GPIOAI4]
G711 W Bufert FRi8
uffer I
e FROB
TXGAN TeEY
2| | RxaTXt WRB
i
[ Echo Canceller roriz M Spoceh Godes Bus Conro RDB
- csB
- D0-D15
RXGAN G.729A RX ‘e
woa Rou | G Am in i oanse s & maa A0-A7
7T copeca rien S0 RAEN Decader @S o
- rxaan w RX
RXDET oz (X 2T] o Buffert
Cen
RX_SIG
p— Frame/DMA
Detector path setting Generator path setting ! TIMOVE Controller
. GENT_EXFLAG oz
1, FOET R
FSK_DET |~ FDET FERIFDET_OER TONE_GENT TXGEN DPGEN
= FDET D[7:0) (TONEC/D) ::gr:;r;\’
Lo apio0
DTMF_REC[O™M"-PET DPDET
[~ DTMF_CODE[3:0] -DP_DET
xoENS oTMF_DET—]
(TONEAE) RXGERA N BTE_CODEO—]
TONET_DET—]
FSK_GEN 0P DET—+] INT
X INTB/
TONELDET ot Ra—] &P
FDET_FERIFDET_OER—+|
FGEN_FLAG—
TivovE—+{
Note:Resticions on IO pins
@ O O —
3 ©_@
@ 10 G
49 520
E 8 =2

This example shows the configuration for making three-way calling between analog telephones (A-TELI1,
A-TEL2, and A-TEL3) on the equipment with multiple analog telephone interface ports.

ML7204
(Configuration Example 6)
e 3
a~ =7
T 333 h) ¥
=8 53
&

o%—b

RX_SIG®

RX_SIG @—=®
oo

Tr“/"i

L1

ML7204 ML7204
(Configuration Example 6) (Configuration Example 6)
3 3 S M
a” =7 o= 8=
S t i L T !

pantes SN

Y oo 2o
RX_SIG®

oo

il

RX_SIG®

RX_SIG

B

I

RX_SIG @70

EC
TJ?of e
oo

I

I 1

o o = O sc08 sc08 N O N o

izigq HE LR #3585 R D LR

888" 888" 5888 5888 5288" 288"
A-TEL3 A-TEL2 A-TEL1
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Configuration Example 7 (CODEC-A-CODEC-B Loop Back Mode)

68x1 () TXGAIN_PCM1 PCM_TXENT PCM Codec
N RX_SIG PCM I
AININ } AD1 |-+ BPF & LPENO Ro1 G.711 oTs1
AMP1 TXGAINB CODECB_TXEN TXGAIN_PCMO PCM_TXENO Epccey CONT PCMO
v PIs
G711
oTs2
TXGAIN_PCM2 POM_TXEN2 Encoder CONT SYNC
Linear PCM BCLK
Codec X7 steans DG 71d 1 118
(CODEC_B) ecoder CONT
PCM_RXEN2 RXGAIN_PCM2 CLKSEL
RXGAIN_ITS1
ITS1
RXDET_PCM
10k = f— cont | SP
. o [GGoEGE o e po
VFRO1 (!I)Srfr
AMPS RXGAIN_ITS2
RXGAIN_PCNO RXGAIN_PCM1
PCM_RXENO PCM_RXEN1
GSX0
{ AIXGEN ACK1B/
AINON TXGAIN_SC i X | GPIOA[S]
ADO |~ BPF o T Ete ACKOB/
TXGAINA CODECA_TXEN SC_TXEN TXGAIN. Encoder s | GRIoAK]
AINOP cHt Wl b ero
G711 Buffert I
e FROB
TXGAIN DC_EN WRB
Linear PCM Gz [jiand
GAIN
Codec Echo Canceller Bus Control <08
sTeANA RXITX2 Speech Codec
(CODEC_A) GAN pe: ot
o — \-(Opoots
RXGAINA Rout| G AT Rin RXGAIN_SC [ & TR B a0 A0-AT
LPF & 1
VFROO 7S CODECA RXEN SC_RXEN Decoder o 'S &
APz - rxcan w RX
RXDET o2 G711 oo Buffert
been
RX_SIG
AVREF TMER Frame/DMA
Detector path setting Generator path setting L -TIMOVF Controller
o GENT_EXFLAG oo
1. FOET_R
ovop2 () FSK_DET |~ FDET_FERIFDET OER [TONE_GENT DPGEN Control
DVDD1 I~ FDET_D[7:0] (TONEC/D) ontrol
DTMF_REG " OV OET Ji— GPIOD Register
DGND2 OTMF_DET—|
(TONEAB) DTMF_CODE[3:0j—+|
DGND1 —
vk |@oeTon mNEo,Dg reenrac Vg Toneo per
DGNDO = -
SYNC(aKHz) FSK_GEN DP_DET—» INT INTB/
AVDD e FDET_FERIFDET_OER—»|
FGEN_FLAG—]
VREGOUT TinovF—»]
veB Note:Restrictions on 10 pins
QO A O—
g @ o = @ T F

This example shows the configuration where CODEC_A and CODEC_B are connected

according to the internal path settings.

in loopback mode

RX_SIG @—MQ
ﬁoi —oC Ll
Linear > e
PCM PCM PCM
B <:> Codec Codec VF
(CODEC
_B) | o< |
b R
14
)4
¢ . Top >
Linear
PCM
A < > Cod EC Speech Mcu
(CSDeECC Codec IIF
_A)
e amverneten o BINNN
) ] RX_SIG®
ML7204 (Configuration Example 7)
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Configuration Example 8 (Calling Using Extension with PCM + Extended Call Functions)

Note: Restrctions on /O pins
@ : can be used in 100-pin packages only.

<
2l

RX_SIG PCM IIF
AININ } AD1 | BPF LPEND G711
Awe1 Txmwacooscejxm TXGAN PONO PoM_TXEND Encoder .
v
E G711 ]
TXGAIN_PCMPCM_TXEN2 Encoder SYNC
Linear PCM Fsrans ST — BCLK
Codec . 30 \Ts3 |+
(CODEC_B) = ecoder CONT
PCN_RXENZRXGAIN_PCM2 CLKSEL
IRxGAIN_TTS1
ITS1
0@ RXDET_PCM ._l - | |se
RXGAINB] CODECE_RXEN LPENt Decoder Ml pom
VFRO1 sz
AIPS RXGAIN_ITS2
RXGENB Rxca pouo R T RXGANPC
osx PCM_RXEN PCM_RXEN1
0
(0ETR) TXGEN PR ACK1B/
AINON () TXGAIN_SC X || GPIOA[S]
'} AIDO |+ BPF P2 o— » | Roo | ol T Bufferd ACKOB/
™ TXGAINA CODECA_TXEN EiF4 [Sout SC_TXEN TXGAl - Encoder S GPIOA[4]
. Cente [GPAD N_CH1 |
AINOP ,, = w T FR1B
- aTTs G711 o Buffert I
FROB
TXGAIN L) WRE
Linear PCM o | R
i ] e
Codec AFF Echo Canceller Bus Control ROB
sTaANA RXTTXZ Speech Codec
(CODEC_A) GAN P Unit
csB
1062 — P (0 DoDis
FXGAN |*| G.729A RX
o Rou | o AT Rin xRN se i d B0 AOAT
VFROD 7 Cobech_RXeN SC_RXEN Decoder |/ CH1 3] a
Awe2 U RXGAN RX
RXGENA RXGEN RXDET _ck2 G711 i Buffer1
RX_SIG Do
Frame/DMA
Detector path Generator path TIMER TINOVF Controller
TGENT_EXFLAG
1, FDETRQ f— crio2
FSK_DET [ FDET_FERFDET_OER TONE_GEN1 TXGEN conto
E————" roer o) (TONEC/D) ontrol
DTMF_RE |-+ DTMF_DET RXGENA_EN| GPICO. Register
i - TGENO_EXFLAG DPDET
TONE_GENO oTME_DET —|
(TONEAB) RXGENE. E DTWF_CODE(3:0] —»|
TONEO_DET FGEN_FLAG TONEO_DET —|
SYNC - “TONE1_DET —w|
@Hz) FSK_GEN DP_DET —| INT e
TONE1_DET FDET_RQ —| e
- - GPIOAS]
RXDET v FDET_FER/FDET_OER —| el
FGEN_FLAG —|
TIMOVF —+
é‘i

O OO L am
x X 0 o o o ®o 20
= 0 % 249 3938 %%

g L 5020 =20
S

This example shows the configuration for making calls using extension between two analog telephone sets
(A-TEL1 and A-TEL2) on the equipment that has two or more analog telephone interface ports. This
configuration also supports various functions of extended calling between the Mike/Speaker of A-TEL2 and an
MCU.

ﬁ II ML7204(Configuration II ML7204(Configuration
Example 3) Example 8)
MCcuU

PcM
VF
mcy
VF

PCM
Codec
Speech
Codec

[
s
RX_SIG
ooy
I

RX_SIG
RX_SIG

=88 s=82 5588 o
‘ LR ‘ LN ‘ ‘ 2858 ‘ ‘ HEER ‘
A-TELY Mike ATEL2
Speaker
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APPLICATION CIRCUITS
ML7204-003GA
14V
41
— }—m@ AINOP AT %0
52 AB=oo—
GSX0 A5«
A , 51 Al
nalog input % AINON A3 37
53 36
GSX1 A2
NI
— %4 | AININ AD~——
55 D15<£>
AVREF D14t s
30
2.2uF 0.1uF BE’ 29
28
56 D157
X VFROO D10=2 >
Analog output D9 26
| 2" vFRrOH DS%
D7 ¢e—»
45 23 MCU
<—46> GPIOA[0] D6T F
General-purpose 7" GPIOA[] D5<2T>
I/0 pins W GPIOA[2] D4<W>
D2 ™
+33V +33V D1 < 17 »
[ 43 cikseL DO+
50002 3 +33V
4 | PCMO 8
PCM —— = PCMI ACKOB :ﬁ
IF .72 BCLK ACK1B
<« SYNC 10
FROB —
Power-down control ——2» PDNB FR1B TR
INTB —=—»
12.288 MHz
crystal 60 | CSB ,12
[] X0 WRB <15
1MQ
8pF__ 8pF 64
B VBG [ 150pF
+3.3V ;;
7
33 | PVDDO VREGOUT |22
62 DVDD1 0.1uF|10uF| +
49 | DVDD2
+ Z}%OUELOJUF AVDD
Conditions
1
T 42 DGNDO e Frame mode
DGND1 1 « SYNC and BCLK:
59 DGND2 TST1 2 Configured to be
58 AGND TSTO output
(CLKSEL = "1")
7a
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PACKAGE DIMENSIONS
(Unit: mm)
QFP64-P-1414-0.80-BK \
i @ @
NAAAAAAAAAAAAARAR e
@]
== O ==
== o= >
=
== = 2
ol = ] 0
S| ¢ == ==
53 = =
ol O == ==
=] =
o e |
&= =)
INRELLT EEEENEL) 2| 9 —
INDEX MARK < ® [
" = - N
Mirror finish LOTYP. 0-323283@;{_@0‘16 o L_ \0~10°
0.17+0.05 & o K
? [=] 0.6TYP.
© 0.67+0.15
Package material Epoxy resin
Lead frame material 42 alloy
Pin treatment Solder plating (=5pm)
LAPIS Semiconductor Co. Ltd. Package weight (g) 0.87 TYP.
Rev. No./Last Revised 6/Feb. 23, 2001

Notes for Mounting the Surface Mount Type Package

The surface mount type packages are very susceptible to heat in reflow mounting and humidity absorbed in
storage. Therefore, before you perform reflow mounting, contact ROHM's responsible sales person for the
product name, package name, pin number, package code and desired mounting conditions (reflow method,
temperature and times).
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REVISION HISTORY
Page
Doc'\ll.l(r)nent Date Previous | Current Description

Edition Edition

FEDL7204-003-01

June 14, 2006

First Edition

FEDL7204-003-02

Oct 14, 2011

1-224 1-214

Deletions of 100 pin package type.
(ML7204V-003TB)
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NOTICE

No copying or reproduction of this document, in part or in whole, is permitted without the consent of LAPIS
Semiconductor Co., Ltd.

The content specified herein is subject to change for improvement without notice.

The content specified herein is for the purpose of introducing LAPIS Semiconductor's products (hereinafter
"Products"). If you wish to use any such Product, please be sure to refer to the specifications, which can be
obtained from LAPIS Semiconductor upon request.

Examples of application circuits, circuit constants and any other information contained herein illustrate the
standard usage and operations of the Products. The peripheral conditions must be taken into account when
designing circuits for mass production.

Great care was taken in ensuring the accuracy of the information specified in this document. However, should
you incur any damage arising from any inaccuracy or misprint of such information, LAPIS Semiconductor
shall bear no responsibility for such damage.

The technical information specified herein is intended only to show the typical functions of and examples of
application circuits for the Products. LAPIS Semiconductor does not grant you, explicitly or implicitly, any
license to use or exercise intellectual property or other rights held by LAPIS Semiconductor and other parties.
LAPIS Semiconductor shall bear no responsibility whatsoever for any dispute arising from the use of such
technical information.

The Products specified in this document are intended to be used with general-use electronic equipment or
devices (such as audio visual equipment, office-automation equipment, communication devices, electronic
appliances and amusement devices).

The Products specified in this document are not designed to be radiation tolerant.

While LAPIS Semiconductor always makes efforts to enhance the quality and reliability of its Products, a
Product may fail or malfunction for a variety of reasons.

Please be sure to implement in your equipment using the Products safety measures to guard against the
possibility of physical injury, fire or any other damage caused in the event of the failure of any Product, such
as derating, redundancy, fire control and fail-safe designs. LAPIS Semiconductor shall bear no responsibility
whatsoever for your use of any Product outside of the prescribed scope or not in accordance with the
instruction manual.

The Products are not designed or manufactured to be used with any equipment, device or system which
requires an extremely high level of reliability the failure or malfunction of which may result in a direct threat
to human life or create a risk of human injury (such as a medical instrument, transportation equipment,
aerospace machinery, nuclear-reactor controller, fuel-controller or other safety device). LAPIS
Semiconductor shall bear no responsibility in any way for use of any of the Products for the above special
purposes. If a Product is intended to be used for any such special purpose, please contact a ROHM sales
representative before purchasing.

If you intend to export or ship overseas any Product or technology specified herein that may be controlled
under the Foreign Exchange and the Foreign Trade Law, you will be required to obtain a license or permit
under the Law.

Copyright 2011 LAPIS Semiconductor Co., Ltd.
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