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OKI SemiconduUCtOr  rrevious version: Nov. 19%
MSM7708-02

Serial Register Interface ADPCM CODEC for Telephone Recording

GENERAL DESCRIPTION

The MSM7708-02 isa CMOS IC developed for applying to PHS (Personal Handyphone System).
This device provides a CODEC function which performs transcoding between the voice band
analog signal and 32 kbps ADPCM data. It also provides a serial register interface function for
telephone call recording.

Provided with such functions as DTMF tone and several kinds of tone generation, transmit/

receive data mute and gain control, side-tone pass, and voice/silence detection, the MSM7708-
02 is best suited for PHS handsets.

FEATURES

¢ Single 3 V power supply operation (Vpp: 2.7 V to 3.6 V)
* Low power consumption

When system is operating: 6 mA typ.

When powered down: 0.02 mA typ.

(ADPCM CODEC)
e ADPCM: ITU-T Recommendations G.721 (32 kbps)
¢ Transmit/receive full duplex capability
e PCM interface code format: p-law or A-law selectable
e Serial ADPCM and PCM transmission rate: 64 kbps to 2,048 kbps
® Transmit/receive mute function; transmit/receive programmable gain setting
e Side tone generator (8-step level adjustment)
¢ Built-in DTMF tone, ringing tone, and various tone generators
e Built-in VOX function

(Serial Register Interface)
e Interface for a serial register: 1 Mb (MSM63V89C), 4 Mb (MSM6684), 8 Mb (MSM6685)
¢ Interface for a serial voice ROM: 1 Mb (MSM6595A), 2 Mb (MSM6596A), 3 Mb (MSM6597A)
® Maximum recording time: 32 s (1 Mb), 128 s (4 Mb), 256 s (8 Mb)
® Maximum recording channels: 32 ch
¢ Playback data transmit/receive selectable
® Package:
64-pin plastic TQFP (TQFP64-P-1010-0.50-K)  (Product name : MSM7708-02TS-K)
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OKI1 Semiconductor

MSM7708-02
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OKI1 Semiconductor MSM7708-02

PIN CONFIGURATION (TOP VIEW)

~ [N ]
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AG[1] 48] NC
NG| 2] @ 47]PCMISO
SAO[ 3] 46] PCMSI
NC[ 4] 45|NC
NC[5] 44]1s
VFRO[ 6| 43] IR
PWI[ 7] 42]NC
AOUT-[ 8| 41] PCMRO
AOUT+[ 9| 40| PCMRI
SGR [10] 39 NC
NC [11] 38| MCK
SGT[12) 37]PDN
AIN1- [13] 36| RESET
GSX1 [14 35| DOUT
AN+ [15] Q 34| DIN
NC [16] 133]NC

64-Pin Plastic TQFP

NC : No connect pin
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OKI1 Semiconductor

MSM7708-02

PIN DESCRIPTIONS

Pin Symbol| Type Description
1 AG I Analog ground
2 NC — No connection
3 SAO 0 Receive side sounder amplifier output
4 NC — No connection
5 NC — No connection
6 VFRO 0 Receive side voice output
7 PWI I Receive side voice amplifier input
8 AOUT- 0 Receive side voice amplifier output ()
9 AOUT+ 0 Receive side voice amplifier output (+)
10 SGR 0 Receive side analog signal ground
11 NC — No connection
12 SGT 0 Transmit side analog signal ground
13 AIN1- I Transmit side amplifier 1 inverting input
14 GSX1 0 Transmit side amplifier 1 output
15 AIN1+ I Transmit side amplifier 1 non-inverting input
16 NC — No connection
17 NC — No connection
18 GSX2 0 Transmit side amplifier 2 output
19 AIN2 I Transmit side amplifier 2 inverting input
20 Vop I Power supply
21 NC — No connection
22 MLV2 I Receive side voice path mute level set
23 MLVA I Receive side voice path mute level set
24 MLVO I Receive side voice path mute level set
25 MUTE I Receive side voice path mute enable signal input
26 NC — No connection
27 VOXI I Receive side voice/silence detect function input
28 VOXO0 0 Transmit side voice/silence detect function output
29 NC — No connection
30 DEN I Enable signal input for control register
31 EXCK I Clock signal input for control register
32 NC — No connection
33 NC — No connection
34 DIN I Address and data input for control
35 DOUT 0 Data output for control register
36 RESET I RESET control input for control register
37 PDN I Power down control input
38 MCK I Master clock input
39 NC — No connection
40 PCMRI Receive side PCM signal input
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OKI1 Semiconductor

MSM7708-02

PIN DESCRIPTIONS (Continued)

Pin Symbol| Type Description
4 PCMRO 0 Receive side PCM signal output

42 NC — No connection

43 IR | Receive side ADPCM signal input

44 IS 0 Transmit side ADPCM signal output

45 NC — No connection

46 PCMSI | Transmit side PCM signal input

47 PCMSO 0 Transmit side PCM signal output

48 NC — No connection

49 DG | Digital ground

50 NC — No connection

51 XSYNC | Transmit side PCM and ADPCM data sync signal input
52 RSYNC | Receive side PCM and ADPCM data sync signal input
53 BCLK | PCM and ADPCM data shift clock input

54 NC — No connection

55 tS2 0 Voice ROM chip select output

56 CST 0 Serial register chip select output

57 RWCK 0 Serial register data clock output

58 TAS 0 Serial register transfer address-strobe output
59 SAS 0 Serial register address-strobe output

60 SAD 0 Serial register address data output

61 NC — No connection

62 WE 0 Serial register write enable output

63 DIO I/0 Serial register data input/output

64 NC — No connection
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OKI1 Semiconductor MSM7708-02

PIN AND FUNCTIONAL DESCRIPTIONS
AIN1+, AIN1-, AIN2, GSX1, GSX2

The transmit analog input and the output for transmit gain adjustment.

The pin AIN1-(AIN2) connects to inverting input of the internal transmit amplifier, and the pin
AIN1+ connects to non-inverting input of the internal transmit amplifier. The pin GSX1 (GSX2)
connects to output of the internal transmit amplifier. Gain adjustment should be referred to
Fig. 1.

VFRO, AOUT+, AOUT-, PWI

Used for the receive analog output and the output for receive gain adjustment.

VFROisan output of thereceivefilter. AOUT+and AOUT-aredifferential analog signal outputs
which can directly drive Zj, = 350 Q+120 nF or the 1.2 kQ load. Gain adjustment should be
referred to Fig. 1.

These outputs are in high impedance state during power down.
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OKI1 Semiconductor

MSM7708-02

SAO

Differential analog output for a sounder.
Variable tones including "Audio sound", "DTMF tone", 'S tone", "F tone", and "R tone", and
telephone call signals can be output to either VFRO pin or SAO pin by CRO - B1 of the control
register. These output pins are in the high impedance state during power down.

Reference
) C1 R1 voltage
Vi Differential analog input signal generator
C1 R1
I J%
; to ENCODER
A
L U
Z, =120nF Analog output signal
+350Q Vo
[V . d
U AOUT-
Transmit gain : (Vgsxe/V)) R6
= (R2/R1) x (R4/R3) L PWI
-
. ) RS from
Receive gain : (Vo/Vyrro)
=2 x (R6/R5) 5 VFRO DECODER
N Sounder output signal SAO TQ

U

O)
A%

Figure 1 Analog Interface
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OKI1 Semiconductor MSM7708-02

SGT, SGR

Outputs of the analog signal ground voltage.

SGT outputs the analog signal ground voltage of the transmit system, and SGR outputs the same
for the receive system. The output voltage value is approximately 1.4 V. Connect bypass 10 uF
and 0.1 pF (ceramic type) capacitors between these pins and the AG pin. To reduce the response
time of the receiver power on, it is recommended to apply 1 uF and 0.1 uF bypass capacitors.
During power down, the output changes to 0 V.

Vpbp
Power supply.
DG, AG

Ground.
DGisthedigital system ground. AGis theanalog system ground. Since DG and AG are separated
in the device, connect them as close as possible on the circuit board.

PDN

Power down control input.

When set to a digital "0", the system changes to the power down state and control register is not
reset. Since the power down mode is controlled by CRCO - B5 of the control register ORed with
the signal from the PDN pin, set CRCO - B5 to digital "0" when using this pin.

RESET

Reset control input of the CODEC control register.

When set to digital "0," each bit of the control register is reset and the internal circuit changes to
the power down state. During normal operation, set this pin to digital "1".

MCK

Master clock input.
The clock frequency is 19.2 MHz. MCK can be asynchronous with XSYNC, RSYNC, and BCLK.
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OKI1 Semiconductor MSM7708-02

PCMSO

Transmit PCM data output.
This PCM output signal is output from MSB synchronously with the rising edge of BCLK and
XSYNC.

PCMSI

Transmit PCM data input.
This signal is converted to the ADPCM data. The PCM signal is shifted in on the falling edge of
BCLK. Normally, this pin is connected to PCMSO.

PCMRO

Receive PCM data output.
This PCM signal is the output signal after ADPCM decoder processing. This signal is serially
output from MSB synchronously with the rising edge of BCLK and RSYNC.

PCMRI

Receive PCM data input.
This PCM input signal is shifted in on the rising edge of BCLK and is input from MSB. Normally,
this pin is connected to PCMRO.

IS

Transmit ADPCM signal output.

This signal is the output signal after ADPCM encoding, and is serially output from MSB
synchronously with therising edge of BCLK and XSYNC. This pinisan opendrain output which
remains in a high impedence state during power down. It requires pull-up resistor.

IR

Receive ADPCM signal input.

This input signal is shifted in serially on the rising edge of BCLK synchronously with RSYNC and
is input from MSB.

BCLK

Shift clock input for the PCM data (PCMSO, PCMSI, PCMRO, PCMRI) and the ADPCM data(lS,
IR) . The frequency is in the 64 kHz to 2048 kHz range.

XSYNC

8 kHz synchronous signal input for transmit PCM and ADPCM data.
This signal should be synchronized with BCLK. XSYNC is used for indicating the MSB of the
transmit serial PCM and ADPCM data stream.

RSYNC

8 kHz synchronous signal input for receive PCM and ADPCM data.
This signal should be synchronized with BCLK signal. RSYNC is used for indicating the MSB
of the receive serial PCM and ADPCM data stream.
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OKI1 Semiconductor MSM7708-02

VOXO

Transmit side voice/silence detect signal output.

This output is valid when CR6 - B7 is set to "1". VOXO shows the presence or absence of the
transmit voice signal by detecting the signal. "1"and "0" set to this pin correspond to the presence
and the absence, respectively. This result also appears at the register data CR7 - B7. The signal
detect threshold is set by the control register CR6 - B6, B5. When control register CRO - B6 is set
to "1" and VOXI input is "1" during the voice detection (VOXO = "1"), receive signal is
automatically suppressed by 6 dB.

VOXI

Receive side voice/silence detect signal input.

This outputis valid when CR6 - B7issetto "1". A"1"level at VOXIindicates the presence of voice
signal, in which case the decoder block processes normal receive signal and the voice signal
appears at analog output pins. A "0"level indicates the absence of voice signal, in which case the
background noise generated in this device is transferred to the analog output pins. The
background noise amplitude is set by the control register CR6 - B1, BO. Since this signal is ORed
with the register CR6 - B3, set the control register CR6 - B3 to "0" when using this pin. When
control register CRO - B6 is set to "1" and VOXI input is "1" during the voice detection (VOXO =
"1") receive signal is automatically suppressed by 6 dB.

Input voice signal

GSX2 pin
VOXO pin Voice Silence Voice
»—|«— Voice Detection Time - «— Silence Detection Time
Tyxon (Hangover Time) Tyxorr
(a) Transmission Side Voice/Silence Detect Function Timing Diagram
VOXI pin Voice Silence Voice
Regenerated voice
— — - —
Regenerated Voice Signal Internal Background
Generation Time Noise Generation Time

(b) Receive Side Voice/Silence Detect Function Timing Diagram

Note: ~ The VOXO and VOXI pin functions are enabled when CR6 - B7 is set to "1".

Figure 2 Voice/Silence Detect Function
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OKI1 Semiconductor MSM7708-02

DEN, EXCK, DIN, DOUT

Serial control ports for MCU interface.

Reading and writing data is performed by an external CPU through these pins. 14-byte control
registers (CRO - 13) are provided in this device.

DEN is the "Enable" control signal input, EXCK is the data shift clock input, DIN is the address
and data input, and DOUT is the data output.

Input/output timing is shown in Fig. 3.

DEN ] r
S/ N I I I O O I O O S W W W 77777714
DIN AW [A3 ] A2 [ A1 ] A0 | B7 | B6]B5]B4]B3]B2]B1]B0Y 7
DOUT

High Impedance
(a) Write Data Timing Diagram

DEN
EXCK W J |_, |_, |_, |_, |_| |—| W
DIN 7R [A3 [ A2 [ AT A0 Y 7
[
DOUT High Impedance {B7|B6|B5[B4[B3[B2[BI[B0O ——
(b) Read Data Timing Diagram
Figure 3 MCU Interface Input/Output Timing
MUTE

This pin is used to enable the receive side voice path mute level.
To set the mute level, set this pin to "1".

MLVO, MLV1, MLV2
This pin is used to set the receive side voice path mute level.

For the control method, refer to the control register description (CR1). Since these signals are
ORed with CR1 - B2, B1, and B0 internally, set these register data to "0" when using this pin.
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OKI1 Semiconductor MSM7708-02

The register map is shown in Table 1.

Table 1 Control Register (CRO to CR13) Map

Register Address Data Description
Name |A3|A2|A1|AO0| B7 B6 B5 B4 B3 B2 B1 BO

R/W

AMu | Spprs | PDN | PDN | PDN | SAVF | SAO/ | AOUT
CRO | 0] 000 g | "ON | ALL | TX RX | OUT | VFRO | PON | RW

T RX |ADPCM| TX RX RX RX RX
CR1 | 01 0| 01| WwUTE | ON/OFF | RESET | ON/OFF | MUTE | MLV2 | MLVi | MLvo | RW

X X X X RX RX RX RX
CR2 | 0] 01 170 | GaIN3 | GAIN2 | GAINT | GAINO | GAIN3 | GAIN2 | GAIN1 | GAINo | R/W

CR3 | ol 01 1 |Side Tone|Side Tone Side Tone| TONE | TONE | TONE | TONE | TONE RAW
GAIN2 | GAIN1 | GAINO | ON/OFF | GAIN3 | GAIN2 | GAIN1 | GAINO

DIMF/ | TONE
CR4 | 0| 110 |0 |oryerssell SEND | TONES | TONE4 | TONE3 | TONE2 | TONET | TONEO R/W

SEND/ | ROW/ | 4M8M/
GRS | 0| 1] 0|1|% | "sp | MM | — | — | — | cmDt|cmpo | RW

VOX | ON | ON | OFF | VOX |RXNOISE|RX NOISE|RX NOISE
CR6 | 0| 1/ 110 onorF| vt | Lvio | TIME | IN |LEVELSEL| Lvii | Lvio | RW

VOX |SILENCE|SILENCE
CR7 | O] 111 11| our LVL1 LVLO — — — BUSY | RPM R

CR8 | 10|00 STO ST1 ST2 ST3 ST4 ST5 ST6 ST7 R/W

CRO9 | 1/0|0 |1 ST8 ST9 ST10 | ST11 ST12 — — — R/W

CR10 | 1| 0| 1|0 | SPYO | SPY1 | SPY2 | SPY3 | SPY4 | SPY5 | SPY6 | SPY7 R/W

CR11 | 1|0 1|1]| SPO SP1 SP2 SP3 SP4 SP5 SP6 SP7 R/W

CR12| 1| 1]0|0| SP8 SP9 SP10 | SP11 | SP12 — — — R/W

CR13|1|1]0]1]| CHO CH1 CH2 CH3 CH4 — ADRD | ADWT R/W

Note : Details are explained in the Control Register Description.

R/W: Both read and write are supported R: Read-only register
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OKI1 Semiconductor MSM7708-02

(Register Controllers)

DIO

This I/O pin is used to output the write data and fetch the read data.

Connect this pin to the DIN and DOUT pins of the serial register and to the DOUT pin of the serial
voice ROM.

WE

This output pin is used to select the read or write mode.
Connect this pin to the WE pin of the serial register.

SAD

This pin is used to output the read /write start address data.
Connect this pin to the SAD pin of the serial register and to the SADX pin of the serial voice ROM.

SAS

This clock output pin is used to write the serial address.
Connect this pin to the SAS pin of the serial register and to the SASX and SASY pins of the serial
voice ROM.

TAS

This output pin is used to set the serial address input from the SAD pin into the address counter
inside the serial register/serial voice ROM.

Connect this pin to the TAS pin of the serial register/serial voice ROM.

RWCK

This clock output pin is used to write or read data to or from the serial register.

Connect this pin to the RWCK pin of the serial register and to the RDCK pin of the serial voice
ROM.

CSs1, CS2

CS1 and CS2 are chip select pins. L
Connect CS1 to the CS pin of the serial register, and CS2 to the CS pin of the serial voice ROM.
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OKI Semiconductor MSM7708-02
ABSOLUTE MAXIMUM RATINGS
Parameter Symbol Condition Rating Unit
Power Supply Voltage Vop — -0.3t0+5 Y
Analog Input Voltage Vain — -0.3to Vpp + 0.3 v
Digital Input Voltage Vpin — -0.3to Vpp + 0.3 v
Operating Temperature Top — —2510 +70 °C
Storage Temperature Tstq — —-5510 +150 °C

RECOMMENDED OPERATING CONDITIONS

(Voo = 2.7 V10 3.6 V, Ta = —25°C to +70°C)

Parameter Symbol Condition Min. Typ. Max. | Unit
Power Supply Voltage Vpp | Voltage must be fixed 2.7 — 3.6 v
0.45
High Level Input Voltage Viy | To all digital input pins v X — \/oD V
DD
N . 0.16 x
Low Level Input Voltage VL | To all digital input pins 0 — v V
DD
Digital Input Rise Time tir | To all digital input pins — — 50 ns
Digital Input Fall Time tir | To all digital input pins — — 50 ns
R IS (Pull-up resistor 500 — — Q
Digital Output Load o |15 (Pull-up )
CpL | To all digital output pins — — 100 pF
C Between SGT and AG 10+ 0.1 — — F
Bypass Capacitor for SG SGT * =
Csgr | Between SGR and AG 1 — — uF
Master Clock Frequency Fumck | MCK -0.01% 19.2 0.01% | MHz
Master Clock Duty Ratio Dmck | MCK 40 50 60 %
Bit Clock Frequency Fgck | BCLK 64 — 2048 kHz
Synchronous Signal Frequency Fsyne | XSYNG, RSYNC — 8.0 — kHz
Clock Duty Ratio Dck | BCLK, EXCK 40 50 60 %
Transmit Sync Pulse Setting Time | tys tsx | BCLK<>XSYNC 100 — — ns
Receive Sync Pulse Setting Time | tgs, tsr | BCLK«>RSYNC 100 — — ns
Synchronous Signal Width tws | XSYNC, RSYNC Fig.4 | 1BCLK — 100 us
PCM, ADPCM Setup Time tps — 100 — — ns
PCM, ADPCM Hold Time toH — 100 — — ns
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OKI1 Semiconductor MSM7708-02

ELECTRICAL CHARACTERISTICS

DC Characteristics
(Vop=2.7Vt03.6V, Ta=-25°C to +70°C)

Parameter Symbol Condition Min. Typ. Max. | Unit
| When operating 6.0 10 A
DD1 (When no signal, and Vpp = 3.0 V) ' ' m
Power Supply Current | When powered down 0 0 )
DD2 | \When Vpp = 3.0 V) ' ' m
I Vi=V — — 2. A
Input Leakage Current u 1= 70D 0 =
e |[Vi=0V — — 0.5 uA
V lon=0.4 mA 0.5xV — V v
High Level Output Voltage 01 _{ "OH m ALl bb
Vonz |lop=1uA 0.8 x Vpp — Vbp Vv
lor=-1.2 mA
Low Level Output Voltage VoL | (IS pin'is pulled up with 0 0.2 0.4 v
500 Q resistor)
Output Leakage Current lo [ISpin — — 10 LA
Input Capacitance Cin — — 5 — pF
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OKI1 Semiconductor

MSM7708-02

Analog Interface Characteristics

(Vop = 2.7 V10 3.6 V, Ta = —25°C to +70°C)

Parameter Symbol Condition Min. Typ. Max. | Unit
Input Resistance Rin | AIN+, AIN-, AIN2, PWI 10 — — MQ
Outout Resist Load Ri1 | GSX1, GSX2, VFRO, SAO 20 — — kQ
HIpUE Resistance oa Rz | AOUT+, AOUT- 12 | — | — [k
Output Capacitance Load CL1 | GSX1, GSX2, VFRO, SAO — — 100 pF
Co | AOUT+, AOUT- — — 100 pF
GSX1, GSX2, VFRO,
Vo1 — — 1.3 Vpp
Output Voltage Level (*1 SAQ(R, = 20 k)
tput Voltage Level (*1) AOUT+, AOUT-
Vo2 — — 1.3 Vpp
(RL=1.2kQ)
Vor1 | VFRO, SAO -100 — +100 mV
Offset Voltage Vors | GSX1, GSX2, AOUT+, AOUT- | 20 | — | +20 | mv
SGT, SGR Output Voltage Vsg | SGT, SGR — 14 — v
SGT Output Impedance Rsgr | SGT — 40 80 kQ
SGR Output Impedance Rser | SGR — 8 12 kQ

*1 =77 dBm (600 ) = 0 dBm0, +3.14 dBm0 = 1.30 Vpp.

Digital Interface Characteristics

(Vpp = 2.7 V 10 3.6 V, Ta = =25°C to +70°C)

Parameter Symbol Condition Reference| Min. Typ. Max. | Unit
tapx tspr| 1 LSTTL + 100 pF 0 — 200 (100)| ns
Digital Output Delay Time typy tgot | PUll-up resistor : 500 Q| 0 — | 200(100) ns
PCM, ADPCM Interface Ty :]tfe':ﬁ E"Igige”t:'gsr'; and Flod ™ — 2000100 ns
03, tRo3| the pull-up resistor < 2 kQ 0 — | 200(100) ns
t1 50 — — ns
to 50 — — ns
t3 50 — — ns
7} 50 — — ns
t5 100 — — ns
Serial Port Digital 1/0 tg . 50 — — ns
Timing Characteristics , | Cload=>50pF Fig.5 5 _ _ ns
tg 0 — 100 | ns
t 50 — — ns
t10 50 — — ns
111 0 — 50 ns
12 200 — — ns
EXCK Clock Frequency Fexck | EXCK — — — 10 MHz
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OKI1 Semiconductor

MSM7708-02

Serial Register Interface Characteristics

(Vpp=2.7V103.6V, Ta=-257C to +70°C)

Parameter Symbol Condition Reference] Min. Typ. Max. | Unit
. tcpw | Write — — 200 ns
Control Register Data Input
g P tcrr | Reset — — 200 ns
t Setup time . — — 10 S
Busy Bit £8A : p. Fig. 6 £
tgsy | Valid time — — 450 us
trer | Setup time — — 15 us
RPM Bit ;
tRpF Hold time after _ _ 140 us
stop command
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OKI1 Semiconductor

MSM7708-02

AC Characteristics

(Vpp=2.7V10 3.6V, Ta=-25°C to +70°C)

Condition . .
Parameter Symbol Min. Typ. Max. | Unit
Frequency (Hz) Level dBmO
Logs T1 0to 60 25 — — dB
Loss T2 300 to 3000 -0.15 — +0.20 dB
Transmit Frequency | Loss T3 1020 0 Reference dB
Response Logs T4 3300 -0.15 — +0.80 dB
Loss TS 3400 0 — 0.80 dB
Loss T6 3968.75 13 — — dB
Loss R1 01to 3000 -0.15 — +0.20 dB
) Loss R2 1020 Reference dB
Receive Frequency
Loss R3 3300 0 -0.15 — +0.80 dB
Response
Loss R4 3400 0 — 0.80 dB
Loss RS 3968.75 13 — — dB
SDT1 3 35 — — dB
e SDT2 0 35 — — dB
Transmit Signal to
L . SD T3 1020 -30 35 — — dB
Distortion Ratio (*1)
SDT4 -40 28 — — dB
SDT5 —45 23 — — dB
SD R1 3 35 — — dB
o SD R2 0 35 — — dB
Receive Signal to
Distortion Ratio (1) | o> 1020 0 % — — | @
SD R4 -40 28 — — dB
SDR5 -45 23 — — dB
GTT1 3 -0.2 — +0.2 dB
o GT T2 -10 Reference dB
Transmit Gain 1
. GTT3 1020 -40 -0.2 — +0.2 dB
Tracking
GT T4 -50 -0.5 — +0.5 dB
GTT5 -55 -1.2 — +1.2 dB
GT R1 3 -0.2 — +0.2 dB
) ) GT R2 -10 Reference dB
Receive Gain
. GTR3 1020 -40 -0.2 — +0.2 dB
Tracking
GT R4 -50 -0.5 — +0.5 dB
GT R5 -55 -1.2 — +1.2 dB

*1 P-message filter used

18/38



OKI1 Semiconductor

MSM7708-02

AC Characteristics (Continued)

(Vop=2.7V10 3.6V, Ta=-25°C to +70°C)

Condition . .
Parameter Symbol Min. Typ. Max. | Unit
Frequency (Hz)| Level dBm0 |Other
-68
N — AIN = SG — — —
Idle Channel Noise IDLT (=75.7) | dBmOp
(*1) 72 | (dBmp)
N — *2 — — —
IDLR (*2) (79.7)
Absolute Level (3) Avt 1020 0 GSX2 | 0.285 0.320 0.359 | Vrms
Avr VFRO | 0.285 0.320 0.359 | Vrms
Power Supply Noise | Psggr | Noise frequency: | Noise level: 30 — — dB
Rejection Ratio PsrRr 0 to 50 kHz 50 mVpp 30 — — dB

*1 P-message filter used
*2 PCMRI input: "11010101" (A-law), "11111111" (u-law)
*3 0.320 Vrms = 0 dBm0 = -7.7 dBm (600 €2)
ADPCM unit characteristics are fully compliant with ITU-T Recommendation G.721.

AC Characteristics (DTMF and Other Tones)

(Vpp=2.7V10 3.6V, Ta=-25°C to +70°C)

Parameter Symbol Condition Min. Typ. Max. | Unit
. Der1 | DTMF tones, Other various tones -1.5 — +1.5 %
Frequency Deviation
Dero | Tone scale -1.0 — +1.0 %
VL | Transmit side tone| DTMF (low group) -18 -16 -14 | dBm0
Tone Reference , . .
Outout Level Vry | (Gain setting 0 dB)| DTMF (high group), other | -16 -14 -12 | dBm0
(*1)p VRL | Receive side tone | DTMF (low group) -10 -8 -6 dBm0
VRy | (Gain setting-6 dB)| DTMF (high group), other| -8 -6 -4 dBm0
DTMF Tone Level Relative Value | Rptme | VTh/VTL, VRH/VRL 1 2 3 dB

*1. Not including programmable gain set values

AC Characteristics (Gain Settings)

(Vop = 2.7 V10 3.6 V, Ta = —25°C to +70°C)

Parameter Symbol Condition Min. Typ. Max. | Unit
Transmit/Receive Gain )

. Dg | Forall gain set values -1 0 +1 dB
Setting Accuracy

AC Characteristics (Voice/Silence Detect Function)

(Vpp=2.7V10 3.6V, Ta=-25°C to +70°C)

Parameter

Symbol Condition Min. Typ. Max. | Unit
T Sil i in: ig. — —
Transmit Voice/Silence vxon | Silence—voice| VOXO pin: See Fig. 2 5 ms
Detection Time Voice/silence
Tuxor | Voice—silence| . 140/300 | 160/320 | 180/340 | ms
differential: 10 dB
Transmit Voice For detection level set values b
. Dux y 95 0 25 | dB
Detection Level Accuracy CRM6 - B6, B5
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TIMING DIAGRAM
Transmit Side PCM, ADPCM Timing

BOLK ‘/mﬂ 2 3 4 5 6 7 8 9 10
tys! % tws |
XSYNC txD1 txp2 *
e o] tXD3 |+~
PCMSO f MSB X X X X X X_LSB %
tspx
BOLK 0
txs!
XSYNC
IS MSB X X LSB}
tSDX |«

Receive Side PCM, ADPCM Timing

BCLK 0 t1 2
tRs SR tws |
RSYNC tos | ton ‘
e txos |-
IR m@-@-@m
BCLK A/F\T\J/T\T\# 2 3 4 5 6 7 8 9 10
tsR
trs | !
RSYNC
tRD1 trRp2
tRD3
PCMRO MSB XX X X XX LSB}
tsox
Figure 4 PCM, ADPCM Interface
Serial Port Timing for Microcontroller Interface
oEN S
S 2
ty e to
EXCK 1 2 3 4 5/ \6/ \ 1/ \12
t3
t4 . . 1s t7 tg [+~
ta
DIN WR X A3 X A2 X A1 X A0 X B7 X~ Bl X B0 X
F.‘te t11
DOUT (_B7 > (Bl X B0 y——

Figure 5 Serial Control Port Interface
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Address Write/Read Mode Timing

DEN

EXCK

DIN
(CR13)

CR13-(B1, BO)

BUSY

Serial Register
I/F

o

(ADWT, ADRD)

I

TcrRw

h 4

~ 1SR

Address Data Transfer

tgsH

Record/Playback Mode Timing

DEN

EXCK

DIN
(CR5)

CR5-(B1, BO)

RPM

Serial Register
I/F

(PLAY/REC)

R
JU U
X

B

(STOP)

(0,0

tcRw

tRPF

" tRPR

Record/Playback Data Transfer

Figure 6 Serial Register Interface

=+

tcrRR
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FUNCTIONAL DESCRIPTION
Control Register Description

(1) CRO (Basic Operation Mode Settings)

B7 B6 B5 B4 B3 B2 B1 BO
CRO A . PDN PDN PDN SA, VF SAO/ AOUT
SEL ALL TX RX out VFRO PON
Initial value 0 0 0 0 0 0 0 0
B7: PCM interface companding law selection  0: p-law1: A-law
B6: ... Automatic suppression function control 0: suppression off

1: suppression on
When transmit voice is detected, receive level is suppressed automatically
by 6 dB.

B, Power down (entire unit) 0: Power ON  1: Power down
ORed with the inverted external power down signal. When using this
data, set PDN to "1".

Bd:.............. Power down (transmit side only) 0: Power ON  1: Power down
B3 Power down (receive side only) ~ 0: Power ON  1: Power down
B2 The sounder output amp (SAO) and receiver system output amp

(VFRO) operation control

0: The output pin selected by CRO - B1 operates.

1: The sounder system output (SAO) and receiver system output (VFRO)
both operate.

Bl: Selection of sounder system output (SAO) or receiver system output
0: VFRO 1: SAO
SGR potential is output to the non selected pin.

BO:..oeins AOUT+, AOUT- power on control

0: AOUT+, — power down
1: AOUT+, — power on
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(2) CR1 (ADPCM Operation Mode Settings)

B7 B6 BS B4 B3 B2 B1 BO

CR1

X RX ADPCM TX RX RX RX RX
MUTE ON/OFF | RESET | ON/OFF MUTE MLV2 MLVA MLVO

Initial value 0 0 0 0 0 0 0 0

Note:

B7: . Transmit side ADPCM data MUTE 1: MUTE
B6: ... Receive side PCM signal ON/OFF 0: ON 1: OFF
B5:is Transmit/Receive side ADPCM RESET (in accordance with the G.721)
1: RESET
B4:............. Transmit side PCM signal ON/OFF 0: ON 1: OFF
PCM idle pattern is transmitted when set OFF
B3, Receive side ADPCM data MUTE 1: MUTE
Mute operation set by B2, 1, 0 is available, provided this
bit is valid when MUTE pin is "0".
B2,1,0:..... Receive side voice path mute level settings
(MLV2, MLV1, MLVO0) = 0,0,0): through
0,0,1): -6 dB
0,1,0): -12dB
0,1,1): -18 dB
(1,0,0) : -24 dB
1,0,1): -30 dB
1,1,0): -36 dB
1,1,1): MUTE

The above settings are not applied to various tone, side tone, and background noise.
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(3) CR2 (PCM CODEC Operation Mode Settings and Transmit/Receive Gain Adjustment)

B7 B6 B5 B4 B3 B2 B1 BO
1D X X X RX RX RX RX
CR2 GAIN3 GAIN2 GAINT GAINO GAIN3 GAIN2 GAINT GAINO
Initial value 0 0 0 0 0 0 0 0
B7, B6, B5, B4: .... Transmit side signal gain adjustment (refer to Table 2)
B3, B2, B1, BO: .... Receive side signal gain adjustment (refer to Table 2)
Table 2 Transmit/Receive Gain Settings

B7 | B6 | B5 | B4 | Transmit Side Gain | B3 | B2 | B1 BO | Receive Side Gain
1 0 0 0 -16 dB 1 0 0 0 -16 dB

1 1 0 1 -14.dB 1 1 0 1 -14dB

1 0 1 0 -12.dB 1 0 1 0 -12.dB

1 0 1 1 -10dB 1 0 1 1 -10dB

1 1 0 0 -8 dB 1 1 0 0 -8dB

1 1 0 1 -6 dB 1 1 0 1 -6 dB

1 1 1 0 -4 dB 1 1 1 0 -4 dB

1 1 1 1 -2dB 1 1 1 1 -2dB

0 0 0 0 0dB 0 0 0 0 0dB

0 0 0 1 +2 dB 0 0 0 1 +2 dB

0 0 1 0 +4 dB 0 0 1 0 +4 dB

0 0 1 1 +6 dB 0 0 1 1 +6 dB

0 1 0 0 +8 dB 0 1 0 0 +8 dB

0 1 0 1 +10 dB 0 1 0 1 +10 dB

0 1 1 0 +12.dB 0 1 1 0 +12.dB

0 1 1 1 +14 dB 0 1 1 1 +14 dB

The above gain settings table shows the transmit/receive voice signal gain settings and the
transmit side gain settings for DTMF tones and other tones. Tone signal transmission is enabled
by CR4 - B6 (discussed later), and the gain setting is set to the levels shown below.
DTMEF tones (IoW group):......ccceeveerueverninnnann. -16 dBm0
DTMEF tones (high group) and other tones: ... =14 dBm0
For example, if the transmit gain set value is set to +8 dB (B7, B6, B5, B4) = (0, 1, 0, 0), then the

following tones appear at the PCMSO pin.

DTMEF tones (I1oW group):......ccecevevrueuevrierunnnn. -8 dBm0
DTMEF tones (high group) and other tones: ... -6 dBm0

However, the gain of the receive side tone and the gain of the side tones (path from transmit side

to receive side) are set by the CR3 register.
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(4) CRS3 (Side Tone and Tone Generator Gain Adjustment)

B7 B6 B5 B4 B3 B2 B1 BO
CR3 Side Tone | Side Tone | Side Tone | TONE TONE TONE TONE TONE
GAIN2 GAIN1 GAINO ON/OFF | GAIN3 GAIN2 GAIN1 GAINO
Initial value 0 0 0 0 0 0 0 0
B7, B6, B5: ........ Side tone gain adjustment (refer to Table 3)
B4, Tone generator ON/OFF 0: OFF 1: ON
B3, B2, B1, BO: . Tone generator Receive side gain adjustment (refer to Table 4)
Table 3 Side Tone Gain Settings
B7 B6 B5 Side Tone Gain
0 0 0 OFF
0 0 1 -15dB
0 1 0 -13dB
0 1 1 -11dB
1 0 0 -9dB
1 0 1 - 7dB
1 1 0 -5dB
1 1 1 - 3dB
Table 4 Receive Side Tone Generator Gain Settings
B3 | B2 B1 B0 |Tone Generator Gain| B3 B2 | Bt B0 |Tone Generator Gain
0 0 0 0 -36 dB 1 0 0 0 -20dB
0 0 0 1 -34 dB 1 0 0 1 -18 dB
0 0 1 0 -32 dB 1 0 1 0 -16 dB
0 0 1 1 -30dB 1 0 1 1 -14 dB
0 1 0 0 -28 dB 1 1 0 0 -12 dB
0 1 0 1 -26 dB 1 1 0 1 -10dB
0 1 1 0 —24 dB 1 1 1 0 - 8dB
0 1 1 1 -22 dB 1 1 1 1 - 6dB

The receive side tone generator gain settings shown in Table 4 are set with the following levels

as a reference.

DTME tones (IoW group):......ccceeveeruerevsinnnnnn. -2 dBmO

DTMEF tones (high group) and other tones: ... 0 dBm0
For example, if the tone generator gain set value is set to -6 dB (B3, B2, B1, B0)=(1, 1, 1, 1), then
tones at the following levels appear at the SAO or VFRO pin.

DTME tones (IoW group):......cceeveeruereneinunnnn. -8 dBm0

DTMEF tones (high group) and other tones: ... -6 dBm0
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(5) CR4 (Tone Generator Operation Mode and Frequency Settings)

B7 B6 B5 B4 B3 B2 B1 BO
DTMF/ TONE
CR4 OTHERSSEL|  SEND TONE5 TONE4 TONE3 TONE2 TONE1 TONEO
Initial value 0 0 0 0 0 0 0 0
B7: Selection of DTMF signal and other tones
(S tone, F tone, R tone, etc.) 0: Other tones 1: DTMF tones
B6:i, Transmission side tone transmit

B5, B4, B3, B2, B1, BO: .. Tone frequency setting (refer to Table 5)

0: Voice signal transmit 1: Tone transmit

Table 5 DTMF Signal and Other Tone Settings

(a) When B7 =1 (DTMF Tones)

B5 | B4 | B3| B2 | B1| B0 Description B5|B4 | B3| B2 | B1| B0 Description
*1*1010,00 697 Hz + 1209 Hz 1 11]70]01]0 852 Hz + 1209 Hz
*1*10100 |1 697 Hz + 1336 Hz 11110071 852 Hz + 1336 Hz
110101110 697 Hz + 1477 Hz 111701110 852 Hz + 1477 Hz
101011 697 Hz + 1633 Hz 110011 852 Hz + 1633 Hz
101 1]01]0 770 Hz + 1209 Hz 1,100 941 Hz + 1209 Hz
1100101 770 Hz + 1336 Hz 1101 941 Hz + 1336 Hz
1001|110 770 Hz + 1477 Hz 11110 941 Hz + 1477 Hz
N A I N I O I IO 770 Hz + 1633 Hz o A I R I B O O 941 Hz + 1633 Hz
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(b) When B7 = 0 (Other than DTMF Tones)

B5 B4 | B3| B2 |B1|B0 Description B5 B4 | B3| B2 |B1|B0 Description
0,0j]0]0]0]O0 784.0 Hz (G) 110,000 0O0 1100 Hz
0|j0j0|0]|0]|1 830.6 Hz (G+) 1100001 1200 Hz
ojo0jo0ojo0o|1]0 880.0 Hz (A) 110(0,0 1|0 1300 Hz
ojo0jo0|0]|1]1 932.3 Hz (A+) 1700011 1400 Hz
ojo0jo0|1]0]0 987.8 Hz (B) 110(0 1,00 1500 Hz
00|01 ]0]|1 1046.5 Hz (C) 1100101 1600 Hz
ojo0ojo|1|1]0 1108.7 Hz (C+) 1700110 1700 Hz
0Oy0j0 |1 ]1]1 1174.7 Hz (D) 1700111 1800 Hz
0o/0(1]0]0]O0 1244.5 Hz (D+) 1701000 1900 Hz
0|0 |1]0]|0]|1 1318.5 Hz (E) 1701 [0]0]1 2000 Hz
ojo0ojt1|{o0|1]0 1396.9 Hz (F) 1701|010 2100 Hz
ojo0|1]{0]|1]1 % 1480.0 Hz (F+) 1101 ,0 11 2200 Hz
ojo|1|1]0]|0|2 1568.0 Hz (G) 11011 ,0|0 2300 Hz
ojo0|1|{1]0]1 E 1661.2 Hz (G+) 1101101 2400 Hz
ojo0o|1|{1]1]0 1760.0 Hz (A) 1101110 2500 Hz
oo |1t {1 ]1]1 1864.7 Hz (A+) 1101111 2600 Hz
0/1]0]0]0]O0 1975.5 Hz (B) 111,00 ]0|0 2700 Hz
0y1]0]0/]0]1 2093.0 Hz (C) 171,0[0] 0|1 2800 Hz
0o/1j0]0]1]0 2217.5 Hz (C+) 171,001 /|0 2900 Hz
0y1]j0]071]1 2349.3 Hz (D) 171,001 [1 3000 Hz
0/1]0}]1]0]0 2489.0 Hz (D+) 171,01 ]0(0 2760 Hz
010|101 2637.0 Hz (E) 171,01 ]0](1 —
o101 ]1]0 2793.8 Hz (F) 171,01 ]1]0 —
oy1]j0|1]1]1 2960.0 Hz (F+) 17100111 —
oj1|1]{0]0]0 3136.0 Hz (G) 111,000 —
011001 400 Hz 17111001 —
oj1j1{0]|1]0 500 Hz 1711010 —
of1|(1]07]1]1 600 Hz 17111011 —
o111 ]0]1 700 Hz 171,11 ]0]0 —
o111 ]0]1 800 Hz 1711101 —
o111 ]1]0 900 Hz 1711110 —
o/1 (1|17 1]1 1000 Hz 17111711 —
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(6) CRS5 (Serial Register Interface Control)

B7 B6 B5 B4 B3 B2 B1 BO
CR5 SEND/ ROM/ AMBM/ . . . COMD CMDO
REC SR M
Initial value 0 0 0 0 0 0 0 0
B7: i Connection between register and ADPCM
0: with ADPCM receive side 1: ADPCM Transmit side
B6: ..o Voice ROM/Serial register selection
0: Serial Register 1: Voice ROM
B5:. Connecting serial register capacity

0: 1 Mb (MSM63V89C)
1: 4 Mb (MSM6684), 8 Mb (MSM6685)
B4 - B2: ......Reserved for test. Should be set "0"
BI1, BO: ....... Serial register I/F Instruction command
(CMD1, CMD0) = 0,00: NOP
(0,1): PLAY (Playback)
(1,0): REC (Recording)
(1,1):  STOP (Stop)
* (CMD1, CMDO0) are reset (0, 0) after command execution.
Instruction commands of Play and REC should not be set when busy (CR5 - B1) and
RPM (CR5 - BO) are "1".

(7) CR6 (VOICE/SILENCE Detect Function Control)

B7 B6 B5 B4 B3 B2 B1 BO
VOX ON ON OFF VOX | RXNOISE | RX NOISE| RX NOISE
CRO ON/OFF | LVL1 LVLO TIME IN  |LEVEL SEL| LVL1 LVLO
Initial value 0 0 0 0 0 0 0 0
B7: i Voice/Silence detect function ON/OFF 0: OFF 1: ON
B6, BS: ....... Transmit side voice/silence detector level settings

(0,0): =20 dBm0O (0,1): =25 dBm0
(1,0): =30 dBm0O (1,1): =35 dBm0

Bd:............. Hangover time (refer to Fig. 1) settings 0: 160 ms 1: 320 ms
B3 Receive side Voice/Silence detect input signal
0: Internal background noise transmit 1:Voicereceivesignal transmit
When using this data, set the VOXI pin to "0".
B2 Receive side background noise level setting
0: Internal automatic setting 1: External (by B1, BO) setting

Internal automatic setting — Set to the voice signal level when B3 (VOXI)
changes from "1" to "0".
BI1, BO: ....... External setting background noise level
(0,0): No noise (0,1): =55 dBm0
(1,0): -45 dBm0O (1,1): =35 dBm0
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(8) CRY7 (Detect Register: Read-only)

B7 B6 B5 B4 B3 B2 B1 BO
VOX  |Silent Level|Silent Level
CR7 — — —
ouT ] 0 Busy RPM
Initial value 0 0 0 0 0 0 0 0
B7:ie. Transmit side voice/silence detection 0: Silence 1: Voice
B6, B5: ....... Transmit side silence level (indicator)
(0,0):Below —60 dBm0 (0,1): =50 to =60 dBmO
(1,0): —40 to =50 dBmO (1,1): Above —40 dBm0O
Note: ~ These outputs are enabled when the voice/silence detect function is turned on by CR6

-B7.

B4, B3, B2: .Not used

Bli Serial Register I/F monitoring
Monitors address read and write operation of serial register interface.
0: Stop 1: Read or Write

B0 Monitors serial register recording or playback.
0: Stop 1: Recording or playing back
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(9) CRS8 (Start X address 0-7)

B7 B6 B5 B4 B3 B2 B1 BO
CR8 STO ST1 ST2 ST3 ST4 ST5 ST6 ST7
Initial value 0 0 0 0 0 0 0 0

CR9 (Start X address 8-12)

B7 B6 B5 B4 B3 B2 B1 BO
CR9 ST8 ST9 ST10 ST11 ST12 — — —
Initial value 0 0 0 0 0 0 0 0

CR8 (B7 - B0), CR9 (B7 - B3): Record and Playback start address store register

(10) CR10 (Stop Y address 0-7)

B7 B6 B5 B4 B3 B2 B1 BO
CR10 SPY0 SPY1 SPY2 SPY3 SPY4 SPY5 SPY6 SPY7
Initial value 0 0 0 0 0 0 0 0

CR10 (B7 - B0): Record and Playback stop Y address store register

(11) CR11 (Stop X address 0-7)

B7 B6 B5 B4 B3 B2 B1 BO
CR11 SPO SP1 SP2 SP3 SP4 SP5 SP6 SP7
Initial value 0 0 0 0 0 0 0 0

CR12 (Stop X address 8-12)

B7 B6 B5 B4 B3 B2 B1 BO
CR12 SP8 SP9 SP10 SP11 SP12 — — —
Initial value 0 0 0 0 0 0 0 0

CR11 (B7 - B0), CR12 (B7 - B3): Record and Playback stop X address store register

Note: The data in CR8 - CR12 may be changed under the following conditions. If so,
rewrite the data.

(1) WhenREC or Play command is executed during the state of start address = stop
address

(2) When stop command is executed during the state of no operation of serial
register interface (Busy = RPM = "0")

30/38



OKI Semiconductor MSM7708-02
(12) CR13 (Channel Selection)
B7 B6 BS B4 B3 B2 B1 BO
CR13 CHO CH1 CH2 CH3 CH4 — ADRD ADWT
Initial value 0 0 0 0 0 0 0 0
B7-B3..... Channel selection (All 32 channels are selected with Hex cord)
B2.............. Since reserved for TEST, this bit should always be set to "0".
Bl .o Address read instruction
0: NOP
1: When set to "1", start/stop address corresponding to the channels
specified by B7 to B3 is transferred from serial register channel index area
to CR8 - CR12. After transfer, this bit is reset to "0".
BO..ooon Address write instruction
0: NOP
1: When set to "1", start/stop address corresponding to the channels
specified by B7 to B3 is transferred from CR8 - CR12 to serial register
channel index area. After transfer, this bit is reset to "0".
Note:  Writing to ADRD and ADWT is inhibited when BUSY (CR?7 - B1) or RPM (CR7 - B0) is

nln
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DATA CONFIGURATION IN THE EXTERNAL SERIAL REGISTER

X Address Space

The address space of the external serial register is accessed based on (word direction indicated
by the X address) x (1 Kb depth in Y direction). The maximum X address in word direction
depends on the total memory of serial registers connected. Since the leading 32 words (32 Kb)
of the serial register are used as the channel index area, X address 020h onward can be used as
the voice data area.

CR5-B5 0 1 1
Total Memory Capacity 1 Mb 4 Mb 8 Mb
(device name) (MSM63V89C) (MSM6684) (MSM6685)
Number of words 1K words 4K words 8K words
X address* 000h to 3FFh 0000h to OFFFh 0000h to 1FFFh

* 0000h to 001Fh is used as the channel index area.

Y Address Space
For 1 Kb ADPCM data in Y direction, 4 bits x 256 samples = 1024 bits are stored in the 1 Kb

memory area. One Y address is allocated to one sample (4 bits) of ADPCM data and addressing
is made with 00h to FFh.

X address (1 K words of 000h to 3FFh : 1 word = 1 Kb)

4 000h
‘ channel index area (32 words x 1 Kb + 32 Kb)
01Fh
OZPh ADPCM (voice) data area
_ | j 1Kbin Y direction
2 | _ 1 word = 1Kb
= : | |
o 1 1 Y address 1
s 1 < 1
= | ~00h . oth FEh FFh
1 ‘ l— el re—ple—>
| | | avit | abit | | abit | 4bit |
v SﬁFh i

Figure 7 Address Space of the 1 Mb Serial Register
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Channel Index Area of the Serial Register

One channel (1 Kb) of the channel index area consists of the 40 bits of address data.

(1) Stop Y address
The Y address is represented by 8 bits and addressing is made with 00h to FFh.

(2) Start X address, stop X address
The X address is represented by 16 bits (valid 13 bits). If, for example, the serial register is
1Mb, the 1K-word X address space is addressed with 000h to 3FFh.

Address
data Blank data
40-bit
A
16-bit 8-bit 16-bit
e
Start Stop Stop
Xaddress | Y address | X address
Start X address (ST0 to ST12) STO | ST1 | ---------- ST11|sM12| — | — | —
Stop Y address (SPYO0 to SPY7) SPYO|SPY1| - SPY6 | SPY7
Stop X address (STO to SP12) SPO | SP1 | -~ SP11|SP12| — — —

Figure 8 Channel Index Area of the Serial Register
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METHODS OF RECORDING AND PLAYBACK

Recording Method (See the flow chart in Figure 9.)

1) e

(2) e
(3) e

(4)

(5) e

6)

(7)o

(8) e

Note: If the stop address value is smaller

Setup the connection between the serial register/
voice ROM and ADPCM transmit-receive
system. (See Figure 11.) (CR5 - B7)

Specify the serial register/voice ROM. (CRS5 -
B6)

Set the external capacity. (CR5 - B5)

Set the NOP command. (CR5-B1="0",B0="0")
Set the start/stop address. (CR8 to CR12)

Set the channel. (CR13 - B7 to B3)

Setthe ADWT (address write) instruction. (CR13
-B1="0",B0="1")

The start/stop address of the channel set by the
ADWT instructionis stored in the channel index
area. When status register BUSY (CR7 - B1)
changes from "1" to "0", storage is complete.
Start recording by setting the REC (recording)
command (CR5-B1="1",B0="0"). In this case,
the basic setting of CR5 - B7 to B5 should be the
same as (1).

Check therecording start with the status register
RPM bit (CR7 - BO ="1").

To interrupt during recording, set the STOP
(stop) command (CR5-B1="1",B0="1").

In this case, to store the address counter contents
in the channel index area as a new stop address,
the following settings are required:
Set the channel.

Set the ADWT instruction.

When the BUSY bit changes from "1"
to "0", settings are complete.

When the address counter reaches the

e‘

W_

BUSY =07

Basic setting

ST, SP
address setting

Channel setting
(ADWT)

STOP

i

REC

RPM =17

stop address, recording is complete.
Check completion of recording with

Channel setting
(ADWT)

RPM bit ="0".

than the start address value,
recording is made to thelastaddress
of the serial register.

e

Y

RPM = 0?

m
=

D

(1) CR5

(2) CR8 to CR12

(3) CR13

(4) CR7

(5) CR5
Recording start

(6) CR7
Recording start
check

(7) CR5
Recording stop
CR13

CR7

(8) CR7
Recording
completion
check

Figure 9 Flow Chart of Recording
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Playback Method (See the flow chart in Figure 10.)

1) e

(VR

(3) e

(4)

(5) e

6) *

(7) e

(8)

Note:

Set up the connection between
the serial register/voice ROM
and ADPCM transmit-receive
system. (See Figure 11.) (CR5 -
B7)

Specify the serial register/voice
ROM. (CR5 - B6)

Set the external capacity. (CR5 -
B5)

Set the NOP command. (CR5 -
B1="0",B0="0")

Set the channel. (CR13 - B7 to
B3)

Set the ADRD (address read)
instruction. (CR13 - B1 ="1", B0
="0")

For playback of the voice ROM,
set the start/stop address here.
The start/stop address of the
channel set by the ADRD
instruction is fetched from the
channel index area.

When statusregister BUSY (CR7
- B1) changes from "1" to "0",
fetching is complete.

Start playback by setting the
PLAY (playback) command
(CR5-B1="0",B0="1"). In this
case, basic setting of CR5 - B7 to
B5 should be the same as (1).
Check the playback start with
the status register RPM bit (CR7
-BO="1").

To stop playback set the STOP
(stop) command (CR5-B1="1",
BO="1").

When the address counter
reaches the stop address,
playback is complete.

Check completion of playback
with RPM bit = "0".

If the stop address value is
smaller than the start address
value, playbackis madeto the
last address of the serial
register.

Voice ROM

Basic setting

.

ST, SP
address setting

*®

Channel setting

(ADRD)

BUSY =0?

E RPM=1? >

—

STOP

I

N

oY
PLAY

Y

RPM>

Y

( END )

(1) CR5

(2) CR13

(3) CR8 t0 12

(4) CR7

(5) CR5
Playback start

(6) CR7
Playback start
check

(7) CR5
Playback stop

(8) CR7
Playback completion
check

Figure 10 Flow Chart of Playback
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SIGNAL FLOW IN RECORDING/PLAYBACK

When the serial register is connected to each ADPCM transmit and receive system, the flow of
recording/ playback signal is as follows:

Transmit-side recording
(CR5-B7 ="1"+ REC)

S

A-IN

Serial register

)IS (ADPCM-OUT)

Receive-side recording
(CR5-B7="0"+ REC)

VA

A-OUT

Y<«— ADPCM <f()

DE-CODER

Serial register

IR (ADPCM-IN)

Transmit-side playback
(CR5-B7="1"+PLAY)

A-IN

Serial register

IS (ADPCM-0UT)
e)

Receive-side playback
(CR5-B7="0"+PLAY)

A WA

A-OUT

Y<— ADPCM

B

DE-CODER

Serial register

IR (ADPCM-IN)
O

Figure 11 Signal Flow in Transmit/Receive Side Recording/Playback
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Voice analog input (V)
Transmit gain (Vgsxo/V))
= (R2/R1) x (R4/R3)

Receive gain (Vo/Vvrro)
=2 x R6/R5

Receiver output

Sounder output

Basic
control

MSM7708 %5009
Vo IS ADPCM
SGT PCMSI ] transmit data
SGR PCMSO ADPCM
AG IR receive data
DG PCMRO j
AINT+ PCMRI
AIN1- BCLK
GSX1 XSYNC
AIN2 YSYNC
GSX2 VOX0
VFRO VOXI ﬁg;?gf
PWI MUTE 1 Mb serial register 1 Mb serial voice ROM
AOUT= MLV1 MSM63V89C MSMB595A-XXX
MLV2
AOUT+ MLV3 ™ DIN
SAO DIg we{DOUT DOUT
WE WE
SAD SAD SADX
SAS SAS SASX
_TAS TAS - TAS
RWCK RWCK  --------- RDCK
SASY
MCK RFSH SADY
PDN FA TEST
RESET EST TEST
EXCK TEST
i i
DOUT Cst Cs —lcs
CS2

TNOR 90104 [RLISS qIA] [ © puk I9)SI3a1 [eLIaS A [ & Sursn mo[aq umoys st 3indam uonedrdde uy

1INJYHID NOILVYDI1ddV
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OKI Semiconductor MSM7708-02
PACKAGE DIMENSIONS
(Unit : mm)
TQFP64-P-1010-0.50-K |
) ®
RAAAAAAARARAAAAA
§ O
S .
@@=
3 LEEELEFEEELLL!
INDEX MARK |8
Mirror fnish, 5 v, 0.22 ‘3% err5e 2 z
=7 L \\‘O%O"
0.17+ 0.05 - ~ —7
A S 0.5TYP.
& 0.6+ 0.15
SEATING PLANE
Package material Epoxy resin
Lead frame material 42 alloy
Pin treatment Solder plating
Solder plate thickness | 5 um or more
Package weight (g) 0.26 TYP.

Notes for Mounting the Surface Mount Type Package

The SOP, QFP, TSOP, SOJ, QFJ (PLCC), SHP and BGA are surface mount type packages, which
are very susceptible to heat in reflow mounting and humidity absorbed in storage.

Therefore, before you perform reflow mounting, contact Oki’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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