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MSM7586-01/03

n/4 Shift QPSK MODEM/ADPCM CODEC

GENERAL DESCRIPTION

The MSM7586 is a CMOS IC developed for use with digital cordless telephones. The device
provides a /4 shift QPSK modem function and a CODEC function which performs transcoding
between the voice band analog signal and 32 kbps ADPCM data.

The MSM7586 performs DTMF tone and several types of tone generation, transmit/receive data,
mute and gain control, side-tone pass and its gain control, and VOX function.

FEATURES

(mt/4 Shift QPSK Modem Unit)
® 384 kbps transmission speed
¢ Built-in root Nyquist digital filter for the baseband band limiter
e Built-in D/ A converters for the analog outputs of the quadrature signal component I and Q
¢ The DC offset and gain can be adjusted with respect to the differential I and Q analog outputs
* Completely digitized n/4 shift QPSK demodulator system

(ADPCM CODEC Unit)
* ADPCM system: built-in ITU-T Recommendations G.726 (32kbps, 24 kbps, 16 kbps)
¢ Transmit/receive full-duplex capability
e PCM interface code format: selectable between p-law and A-law
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)
e Built-in DTMF tone, ringing tone, and various ringing tone generators
e Built-in VOX function

(Common Unit)
¢ Operate with a single 3 V power supply (Vpp: 2.7 Vto 3.6 V)
* Low power consumption
When entire system is operating: 20 mA Typ.
When powered down: 0.02 mA Typ.
® Package:
100-pin plastic TQFP (TQFP100-P-1414-0.50-K)  (Product name: MSM7586-01TS-K)
(Product name: MSM7586-03TS-K)
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PIN CONFIGURATION (TOP VIEW)

= =
2] 1 e e e e e o s e e e e e e e e L e
VDAM [T [ 75 ] NG
o-[2] @ [ 74] TXW
0+ [3] 73] TXD
- [4] [72] TxCO
I+ [5 ] [71] I
NC [6 | [70] NC
SGM [ 7] 69 ] BSTO
AGM [ 8] | 68 ] DGM
AGC [ 9] 67 ] DGC
SGCR [10]] 66 ] R7
SGCT [11]] [65] R6
AIN1+ [12] [64] R5
AIN1- [13] [63] R4
GSX1 [14] [62] NG
105 [15 | | 61 ] BCLK
106 [16 | | 60 ] XSYNC
107 [17] [ 59| RSYNC
AIN2 [18 |58 ] NC
GSX2 [19] 57 ] PCMSO
101 [20] 56 ] PCMSI
102 [21] 1551 1S
VFRO [22] [ 54] NC
PWI [23] 53] IR
AOUT- [24] [ 52] PCMRO
AOUT+ [25 | [ 51 ] PCMRI

VDDG [30 |
NG [31
AIN4 [32]

NC

NC

NC

e [48]
VOXI [49 |
VOX0 [50 |

SAO [26 |
AIN3 [27 |
GSX3 [28]]
VDAC [29]
GSX4 [33]

34

103 [35 |

104 [36 |

37

TOUT1 [38]]
TOUT2 [39]
TOUT3 [40 ]
PON3 [47]
RESET [42 |
43

DINC [44]|
DOUTC [45 |
EXCKC [46 |
DENC [47 |

NC : No connect pin

100-Pin Plastic TQFP
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PIN AND FUNCTIONAL DESCRIPTIONS
(Modem Unit)

TXD
Transmit data input for 384 kbps.

TXCI

Transmit clock input.

When the control register CRMO - B6 is "0", a 384 kHz clock pulse synchronous with TXD should
be input to this pin. This clock pulse should be continuous because this device use APLL to
generate an internal clock pulse.

When CRMO - B6is "1", a 3.84 MHz clock pulse should be input to this pin. When the 3.84 MHz
clock pulse is applied to TXCL, TXCO outputs a 384 kHz clock pulse, which is generated by
dividing the TXCL input by 10. The transmit data, synchronous to the 384 kHz clock pulse,
should beinput to the TXD. In this case the devices donot use APLL, and the 3.84 MHz clock pulse
need not be continuous. (Refer to Fig. 1.)

TXCO

Transmit clock output.

When CRMO - B6 is "0", TXCO outputs the 384 kHz clock pulse (APLL output) for monitoring
purposes. When CRMO - B61is "1", this pin outputs a 384 kHz clock pulse generated by dividing
the TXCI input by 10. (Refer to Fig. 1.)

XW

Transmit data window signal input.
The transmit timing signal for the burst data is input to this pin. If TXW is "1", the modulation
data is output. (Refer to Fig. 1)
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(1) CRMO -B6 ="0"
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Figure 1 Transmit Timing Diagram
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BSTO

BSTO is the modulator side burst window output.
The burst position of the I and Q baseband modulator output is output.

I+, I-

Quadrature modulation signal I Component differential analog output.

Their output levels are 500 mVp,, (wWhen TXD = "0": 360 mV,, typ.) with 1.6 Vdc as the center
value. The output pin load conditions are: R =10 k€, C <20 pF. The gain of these pins can be
adjusted using the control register CRM1 - B7 to B4, and the offset voltage at the I- pin can be
adjusted using CRM3 - B7 to B3.

Q+, Q-

Quadrature modulation signal Q component differential analog outputs.

Their output levels are 500 mVy,, (when TXD = "0": 360 mVy,, typ.) with 1.6 Vdc as the center
value. The output pin load conditions are: R 210 kQ, C <20 pF. The gain of these pins can be
adjusted using the control register CRM1 - B3 to B0, and the offset voltage at the Q- pin can be
adjusted by using CRM4 - B7 to B3.

SGM
Internal reference voltage output.
The output voltage value is approximately 2.0 V. Insert a bypass capacitor between this pin and

the AGM pin. During power down, this outputisat 0 V.
The external SG voltage if necessary should be used via a buffer.
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PDNO, PDN1, PDN2

Various power down control.

PDNO controls the standby mode/communication mode; PDN1 controls the modulator unit;
and PDN?2 controls the demodulator unit. Refer to Table 1 for details.
The control register reset input width should be 200ns or more.

Table 1: Description of Modem Power Down Control

PDNO|PDN2|PDN1 Operation State Mode Name
Standby 0 0N 1 Entire system is powered down. The control register is reset. Mode A
Mode
0 0 0 | Entire system is powered down. The control register is not reset. Mode B
0 1 0 | Modulator unit is powered off. (VREF and PLL also powered off.) Mode C
Demodulator unit is powered on.
Commu- 1 0 0 | Modulator unit is powered off. (VREF and PLL are powered on.) Mode D
nication I and Q outputs are in a high impedance state.
Mode Only the demodulator clock regenerator unit is powered on.
1 0 1 Modulator unit is powered on. Mode E
Only the demodulator clock regenerator unit is powered on.
1 1 0 | Modulator unit is powered off. (VREF and PLL are powered off.) Mode F
I and Q outputs are in a high impedance state.
Demodulator unit is powered on.
1 1 1 Modulator unit is powered on. Mode G

Demodulator unit is powered on.
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VDDM, VDAM

+3 V power supply for the modem unit.

Supplied to the digital circuits through the VDDM pin and to the analog circuits through the
VDAM pin. VDDM and VDAM, and VDDC and VDAC should be connected as close as possible
on the PC board.

DGM, AGM

Ground pins for the modem unit.

DGM is the ground pin of the digital system, and AGM is the ground pin of the analog system.
Since DGM and AGM are isolated inside the IC, connect them as close as possible on the circuit
board.

MCK

Master clock input.
The clock frequency is 19.2 MHz.

IFIN

Modulated signal input for the demodulator block.

Select the IF frequency can be selected from 1.2 MHz, 10.7 MHz, 10.75 MHz, and 10.8 MHz, based
on CRMO - B4 and B3.

IFCK

Clock frequency 19.0222 MHz input for demodulator block IF frequencies of 10.7 MHz.
If the IF frequency is 1.2 MHz or 10.8 MHz, set this pin to "0" or "1". (Refer to Fig. 2.)

X1, X2

Crystal oscillator connection pins.
When supplying a 19.0222 MHz clock to IFCK, use these pins. (Refer to Fig. 2.)

When IFIN = 10.7 MHz When IFIN = 1.2 MHz or 10.8 MHz
MSM7586 MSM7586

X1 X2 [FCK X1 X2 IFCK

) ) ) ) O

19.0222 MHz

Figure 2 How to Use IFCK, X1, and X2
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RXD, RXC, RXSC

Receive data and receive clock outputs.
When the modem unit is powered on, RXD, RXC and RXSC are selected based on SLS as shown
in Figure 3. These outputs are used by the clock regenerator circuit.

RXD [ ] | | I N O O I
e LT LU L L L Ll
Rxs¢ | | | | I I I R
SLS 1 Symbol The regenerated data and clock are
selected asynchronously by the SLS signal.
| ovlobivd &

Figure 3 Timing Diagram of RXD, RXC, and RXSC
SLS
Receive side operation slot selection signal.
This device has two clock regenerator circuits and two AFC data memory registers. If SLSis "0",

slot 1 is selected, if SLS is "1", slot 2 is selected.

RPR

High-speed phase clock control signal input for the clock recovery circuit.

If this pin is at "0", the circuit is always in the low-speed phase clock mode. If this pin is at "1",
the clock recovery circuit enters the high-speed phase clock mode. When the phase difference
is less than a defined value, the circuit shifts to the low-speed phase clock mode automatically.
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AFC

AFC operation range specification signal input.

As shown in Fig. 4, the AFC information is reset when both AFC and RPR are set to "1". AFC
operation starts after a fixed number of clock cycles and the AFC information is reset. If RPR is
setto"1", an average number of times that AFC turns onislow. If RPRis "0", AFC is high. If AFC
is "0", frequency error is not calculated, but the frequency is corrected using an error that is held.

RCW

Clock recovery circuit operation ON/OFF control signal input.
If RCW this pin is "0", DPLL does not make any phase corrections.

(CASE1)

AFC
RPR |

\ \ \ ‘o i
AFC information  Average AFCis high.
is reset. number of times

AFC is low.

(CASE2)

Average number of times

\
\
=L

\
AFC information

is maintained.

AFC

RPR 0

I

} Average number of times
The clock recovery circuit AFC is high.

starts with the previous

AFC information.

Figure 4 AFC Control Timing Diagram

DENM , EXCKM, DINM, DOUTM

Serial control ports for the microprocessor interface.

| AFC information
is maintained.

The device contains a 6-byte control register (CRMO - 5). An external CPU uses these pins to read
data from and write data to the control register. DENM is the "Enable" signal input pin. EXCKM
is a data shift clock pulse input pin. DINM is an address and data input pin. DOUTM is a data

output pin. Figure 5 shows input/output timing diagram.
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DENM
EXCKM 7 Vi

DINM 7/ W [A2 [A1 [ A0 [B7 [ B6 [B5 ] B4 [ B3 [ B2 [ B1 [ BO /)

DOUTM High Impedance

(a) Write Data Timing Diagram

DENM ] [
S/ N I O O I O O 7777/
DINM 77 R [ A2 [ AT A0 7

DOUTM [B7 [B6[B5[B4 [B3[B2[B1[BO ——

High Impedance
(b) Read Data Timing Diagram

Figure 5 Modem Unit MCU Interface I/0 Timing
The register map is shown below.

Table 2: Modem Unit Control Register (CRMO to 5) Map

Register Address Data Description R/W
Name | A2 | A1 | AO B7 B6 B5 B4 B3 B2 B1 BO
TXC MOD
CRMO| O 0 0 — IFSEL1 | IFSEL — TEST1 | TESTO | R/W
SEL OFF S SELO S ST0
CRMA | 0 0 1 Ich Ich Ich Ich Qch Qch Qch Qch RAW
GAIN3 | GAIN2 | GAIN1 | GAINO | GAIN3 | GAIN2 | GAIN1 | GAINO
CRM2| 0 1 0 R7 R6 R5 R4 — — — — R/W
CRM3| 0 | 1 ] Ich Ich Ich Ich Ich . . — |rw
Offset4 | Offset3 | Offset2 | Offset1 | Offset0
CRM4 | 1 0 0 Qch Qch Qch Qch Qch RAW
Offset4 | Offset3 | Offset2 | Offset1 | Offset0 — — —
LOCAL | LOCAL
CRM5| 1 0 1 ICT ICT4 ICT. ICT2 ICT1 ICTO | R/W
CT5 C cT3 C INV1 INVO

R/W: Read/Write enable R: Read-only register
R7, R6, R5, R4

These are the control register data output pins.
These output the data CRM2 - B7, B6, B5, and B4, respectively.
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(CODEC Unit)
AIN1+, AIN1-, AIN2, GSX1, GSX2

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

The pin AIN1-(AIN2) connects to the inverting input of the internal transmit amplifier, and the
pin AIN1+ connects to the non-inverting input of the internal transmit amplifier. The pin GSX1
(GSX2) connects to output of the internal transmit amplifier. See Fig. 6 for gain adjustment.

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. See Fig. 6 for gain adjustment.
However, these outputs are in high impedance state during power down.

SAO, AIN3, AIN4, GSX3, GSX4
Input pins for the internal operational amp.

Refer to Fig. 6 for connection information. However, these output pinsare in the high impedance
state during power down.
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Figure 6 CODEC Unit Analog Interface
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101 to 107

I/0 pins of the internal analog switch.
Refer to the control register description table (CRC5) and the block diagram for connection
information and control methods.

TOUT1 to TOUT3

Sign bit output pins of the tone generator.
Output control of each pin is performed by the control register. Refer to the control register
description table (CRC5) and the block diagram for connection information and control methods.

SGCT, SGCR

Output pins of the CODEC unit analog signal ground voltage.

SGCT outputs the analog signal ground voltage of the transmit system, and SGCR outputs the
same for the receive system. The output voltage value isapproximately 1.4 V. Connect 10 uFand
0.1 uF bypass capacitors (ceramic type) between these pins and the AGC pin. During power
down, the output changes to 0 V. The external SG voltage if necessary should be used via a buffer.

VDDC, VDAC

CODEC unit +3 V power supply.

VDDC is supplied to the digital system power supply, and VDAC is supplied to the analog
system power supply. VDDC and VDAC, and VDDM and VDAM must be connected as possible
on the PC board.

DGC, AGC

CODEC unit ground.
DGCis the digital system ground pin, and AGCis the analog system ground pin. Since DGC and
AGC are unconnected in the device, place them as close together as possible on the circuit board.

PDN3

CODEC unit power-down control input.

The CODEC unit changes to the power - down state when set to a digital "0." Since the power-
down control is handled by an OR with control register CRCO - B5, set CRCO - B5 to digital "0"
when using this pin.

RESET

Reset control input pin of the CODEC unit control register.
When set to digital "0," each bit of the control register is reset. During normal operation, set this
pin to digital "1." A more than 200ns reset signal should be input.
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PCMSO

Transmit PCM data output.
This PCM output signal is output from MSB synchronous 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 on the falling edge of
BCLK. Normally, this pin is connected to PCMSO.

PCMRO

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

PCMRI

Receive PCM data input.
The PCM input signal is shifted on the falling edge of BCLK and 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
synchronous with the rising edge of BCLK and XSYNC. This pinis an open drain output which
remains in a high impedence state during power-down, and requires a pull-up resistor.

IR
Receive ADPCM signal input.
Input data is shifted serially from MSB on the falling edge of BCLK synchronous with RSYNC.

BCLK

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

XSYNC

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

RSYNC

Receive PCM and ADPCM data 8 kHz synchronous signal input.
This signal should be synchronous with BCLK signal. RSYNC is used for indicating MSB of the
receive serial PCM and ADPCM data stream.
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VOXO

Transmit VOX function signal output.

VOX function is used to recognize the presence or absence of the transmit voice signal by
detecting the signal energy. "H" and "L" levels on this pin correspond to the presence and the
absence, respectively. This result also appears at the register data CRC7 - B7. The signal energy
detect threshold is set by the control register data CRC6 - B6, B5.

VOXI

Signal input for receive VOX function.

The "H"level on VOXI indicates the presence of voice signal, the decoder block processes normal
receive signal, and the voice signal appears at analog output pins . The "L" level indicates the
absence of voice signal, the background noise generated in this device is transferred to the analog
output pins. The background noise amplitude is set by the control register CRC6. Because this
signal is ORed with the register data CRC6 - B3, the control register data CRC6 - B3 should be set
to digital "0".

Input voice signal

GSX2 pin
VOXO pin Voice Silience Voice
»—1<— Voice detection time - <— Silence detection time
Tvxon (Hangover time) Tvxoff
(a) Transmission Side VOX Function Timing Diagram
VOXI pin Voice Silience Voice
Regenerated voice
VFRO pin L
—-— — - —
Regenerated voice signal Internal background
generation time noise generation time

(b) Receive Side VOX Function Timing Diagram

Note: The VOXO and VOXI pin function are enabled when CRC6 - B7 is set to "1".

Figure 7 VOX Function
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DENC, EXCKC, DINC, DOUTC

Serial control ports for MCU interface.
Reading and writing data are performed by an external MCU through these pins. The 8-byte
controlregisters (CRCO- 7) are provided for the CODEC unit in this device. DENCis the "Enable"
control signal input, EXCKC is the data shift clock input, DINCis the address and data input, and
DOUTC is the data output. Figure 8 shows input/output timing diagram.

]

DENC

EXCKC

DINC

DOUTC

DENC

EXCKC

DINC

DOUTC

—

W/ I I O I O I o N O O S\ W 777/

7AW [ A2 [ A1 [ A0 | B7 | B6 [B5[B4[B3]|B2][B1]BO0V

]

High Impedance

(@) Write Data Timing Diagram

—

Y/ I I I I O O S O S I S 77777/

R [ A2 [A1 ] A0V

/.

High Impedance

Figure 8 CODEC Unit MCU Interface I/0 Timing

(b) Read Data Timing Diagram

The register map is shown below.

Table 3: CODEC Unit Control Register (CRCO to 7) Map

| B7 [ B6 [B5[B4[B3|[B2[B1]|B0 |—

Register Address Data Description RIW
Name | A2 | A1 | AO B7 B6 B5 B4 B3 B2 B1 BO
crco| o | o | o | AM L . — — — | PN e
SEL ALL SAQ/AOUT
X RX X RX RX
CRC1| 0 0 1 — R
MODET | MODEO RESET | RESET | MUTE | MUTE PAD W
CRC2 | 0 1 0 1D X X X RX RX RX RX AW
ON/OFF | GAIN2 | GAIN1 | GAINO | ON/OFF | GAIN2 | GAIN1 | GAINO
cRes| o 1 1 Side Tone| Side Tone| Side Tone| TONE | TONE | TONE | TONE | TONE RAW
GAIN2 | GAINT | GAINO | ON/OFF | GAIN3 | GAIN2 | GAIN1 | GAINO
DTMF/ | TONE | SAO/
CRC4 | 1 0 0 | OTHERS TONE4 | TONE3 | TONE2 | TONE1 | TONEO | R/W
SEL SEND | VFRO
CRC5 | 1 0 ’ SWA Sw2 SW3 | SW4/5 . TOUT3 | TOUT2 | TOUT1 RAW
CONT | CONT | CONT | CONT CONT | CONT | CONT
ISE
CRC6 | 1 ] 0 VOX ON ON OFF VOX | RXNOISE| RX NOISE| RX NOIS RAW
ON/OFF | LVLA1 LVLO TIME IN |LEVELSEL LVL1 LVLO
CRC7 | 1 ] ’ VOX | TX NOISE| TX NOISE . . . . . R
ouT LVL1 LVLO

R/W: Read /Write enable

R: Read-only register
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ABSOLUTE MAXIMUM RATINGS

Parameter Symbol Condition Rating Unit
Power Supply Voltage Vop — —0.3t0+5 v
Analog Input Voltage Vai — —0.3toVpp +0.3 v
Digital Input Voltage Vpin — —0.3toVpp +0.3 v
Storage Temperature TsTg — -551t0 +150 °C

RECOMMENDED OPERATING CONDITIONS

(Vop=2.7V10 3.6V, Ta=-25°C to +70°C)

Parameter Symbol Conditon Min. Typ. Max. | Unit
Power Supply Voltage Vpp | Voltage must be fixed 2.7 — 3.6 v
Operating Temperature Ta — -25 +25 +70 °C
; . -, 0.45x
Input High Voltage Viy | Input pins fully digital Vb — Vpp V
. . 0.16 x
Input Low Voltage ViL | Input pins fully digital 0 — VoD v
Digital Input Rise Time tir | Input pins fully digital — — 50 ns
Digital Input Fall Time tir | Input pins fully digital — — 50 ns
Digital Output Load RoL | IS (PuII.-up resist‘am‘ce) 500 — — Q
CpL | Input pins fully digital — — 100 pF
Bypass Capacitor for SG Csg Between SGM and AGM, 10 + 0.1 — — uF
and between SGCT/R and AGC
Master Clock Frequency Fumek | MCK -0.01% 19.2 | +0.01% | MHz
Master Clock Duty Ratio Dmck | MCK 40 50 60 %
Modulator Side Input Frxc1 | TXCI (When CRMO - B6 ="0") — 384 — kHz
Frequency Frxco | TXCI (When CRMO - B6 ="1") — 3.84 — MHz
. | Demodulator Side Firok1 | IFCK (When IFIN = 10.7 MHz) — 19.0222 — MHz
g Input Frequency Fircke | IFCK (When IFIN = 10.75 MHz) — 191111 — MHz
§ Clock Duty Ratio Dckm | IFCK, TXCI, EXCKM 40 50 60 %
< | IF Input Duty Ratio Dgie | IFIN 45 50 55 %
Transmit Sync Pulse tysw, tsxu| TXCle>TXW Fig.9 200 — — ns
Setting Time tsom, toum| TXCl<>TXD 200 — — ns
Bit Clock Frequency Fgck | BCLK 64 — 2048 | kHz
Synchronous Signal Frequency | Fsync | XSYNC, RSYNC — 8.0 — kHz
+ | Clock Duty Ratio Dcke | BCLK, EXCKC 40 50 60 %
§ Transmit Sync Pulse Setting Time [txsc, tsxc| BCLK«>XSYNC 100 — — ns
& | Receive Sync Pulse Setting Time(trsc, tsrg BCLK<>RSYNC 100 — — ns
3 Synchronous Signal Width | twsc | XSYNG, RSYNC Fig.12 | 1 BCLK — 100 us
PCM, ADPCM Set-up Time tpsc — 100 — — ns
PCM, ADPCM Hold Time tDHC — 100 — — ns
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ELECTRICAL CHARACTERISTICS

DC Characteristics

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

Parameter Symbol Condition Min. Typ. Max. | Unit
Ipp1 | Mode A, Mode B (WhenVpp=3.0V) | — 0.02 0.1 mA
b SUpbly G i Ipp2 | Mode C (When Vpp=3.0V) — 55 11.0 mA
ower Supply Curren _ _
(Modem Unit) Ipps |Mode D (When Vpp=3.0V) 55 11.0 mA
Ipps4 | Mode E (When Vpp=3.0V) — 11.5 23.0 mA
* When CODEC Unitisina Ipps | Mode F (When Vpp=3.0V) — 9.5 19.0 mA
Power Down State lbps |Mode G (WhenVpp=3.0V) | — | 140 | 280 | mA
| lpp7 |When operating * — 8.0 16.0 mA
Power Supply Current (CODEC Unit) oo (When no signal, and Vpp = 3.0 V)| _ 120 19.0 mA
* When Modem Unit is in a Power When powered down
Down State Ioos | (When Vop=3.0V) — | 002 01 ) mA
I Vi=V — — 2.0 A
Input Leakage Current I 1= 70D =
he (Vi=0V — — 0.5 uA
loy = 0.4 mA 0.5xV — vV v
Output High Voltage VoH oH * 70 b
loy=1pA 0.8 x Vpp — Vb V
Output Low Voltage Vo |loL="12mA 0 02 | 04 | V
(IS pin is 500 Q pull-up)
Output Leakage Current lo [ISpin — — 10 uA
Input Capacitance Cin — — 5 — pF

* Ippyapplies when CRCO-B0 ="0"and CRC4-B5="0"; Ippg applies when operating at other

times.
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Analog Interface Characteristics (Modem Unit)
(Vpp=2.7V10 3.6V, Ta=-25°C to +70°C)

Parameter Symbol Condition Min. Typ. Max. | Unit
Output Resistance Load Rua | I+, I- Q+, Q- 10 — — kQ
Output Capacitance Load Cuq | I+, 1= Q+, Q- — — 20 pF
Output DC Voltage Level Voewm | I+, 1=, Q+, Q- (TXW =0) 1.55 1.6 1.65 V
I+, I-, Q+, Q-
Output AC Voltage Level Vacm 340 360 380 mVpp

(For TXD = 0 continuous input)

Difference among

Offset Voltage Difference Vorr -20 — +20 mV
I+, I-, Q+and Q-
Modulator D/A
. . Fspa — — 1.92 — MHz
Conversion Sampling Frequency
Modulator D/A
F — — 380 — kHz
Conversion Offset Frequency COA
Output DC Voltage Adjustment Level Range | Dgovi — — +45 — mV
Output AC Voltage Adjustment Level Range | AcyL — — +4 — %
P kHz detuni ti — — B
Out-of-band Spectrum 600 | 600 kHz de un!ng (con !nuous) 60 d
P900 | 900 kHz detuning (continuous) 65 — — dB
%
Modulation Accuracy Evm — — 1.0 3.0 °
rms
Demodulator Side IF Input Level I[ry | IFIN input level 0.4 — Vop Vpp
IFIN Input Impedance Rir | DC impedance — 20 — kQ
SGM Qutput Voltage Vsem — — 2.0 — v
SGM Output Impedance Rsem — — 1.5 — kQ
| X1 input level 15 v v
X1 (When CRM5 - B1 ="0") ‘ bb PP
Master Clock External Input Level -
| X1 input level 07 v v
X12| (When CRM5 - B1 ="1") ' i
X1 Input Impedande RX1 — — 2.0 — MQ
X1 Input Capacitance CX1 — — 10 — pF
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Digital Interface Characteristics (Modem Unit)
(Vpp=2.7V10 3.6V, Ta=-25°C to +70°C)

Parameter Symbol Condition Reference] Min. Typ. Max. | Unit
Transmit t ) 0 — 200 ns
Digital 1/0 Setting Time timj C load = 50 pF Fio-9 — | 400 | ns
Receive Digital I/0 Setting Time troms 2 | C load = 50 pF Fig. 10 0 — 200 ns
w1 50 — — ns
tve 50 — — ns
tms 50 — — ns
tva 50 — — ns
tms 100 — — ns
Serial Port
tve ) 50 — — ns
Digital 1/0 Setting Time s C load = 50 pF Fig. 11—, — — oS
tms 0 — 100 ns
tmo 50 — — ns
tmi1o 50 — — ns
tm11 0 — 50 ns
tvi2 200 — — ns
EXCK Clock Frequency Feckm | EXCKM — — — 10 MHz
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Analog Interface Characteristics (CODEC Unit)
(Vpp=2.7V103.6V, Ta=-25°C to +70°C)

Parameter Symbol Condition Min. Typ. Max. | Unit
. AIN+, AIN-, AIN2, PWI,
Input Resistance Ring 10 — — MQ
AIN3, AIN4
Rig1 | GSX1, GSX2, VFRO, SAQ 20 — — kQ
Output Resistance Load Ric2 | AOUT+, AOUT-, GSX4 1.2 — — kQ
Rics | GSX3 150 — — Q
Cre1 | GSX1, GSX2, VFRO, SAO — — 100 pF
Output Capacitance Load CLce | AOUT+, AOUT-, GSX4 — — 100 pF
CLcs | GSX3 — — 100 pF
GSX1, GSX2, VFRO,
Yot | sao(RL = 20 k) - - 18] Vee
Output Voltage Level (*1) AOUT+, AOUT-, GSX4
Voc — — 1.3 Vpp
(RL=1.2kQ)
Vocs | GSX3(RL =150 Q) — — 1.3 Vpp
Vorct | VFRO, SAO -100 — +100 mV
Offset Voltage Vorc GSX1, GSX2, AOUT+, 20 . +20 mv
AOUT-, GSX3, GSX4
SGCT, SGCR Output Voltage Vsge | SGCT, SGCR — 14 — v
SGCT Output Impedance Rsget | SGCT — 40 80 kQ
SGCR Qutput Impedance Rsccr | SGCR — 4 8 kQ
SGCT Rise Time Tect For the Recommended Circuit . 600 . ms
(Rise time to 90% of max. level)
SGCR Rise Time Tsecn For the Recommended Circuit . 15 . ms
(Rise time to 90% of max. level)
Analog Switch OFF Resistance Rswof | SW1 to SW5 50 — — MQ
Analog Switch ON Resistance Rswon | SW1 to SW5 100 — 400 Q
Note: *1 —7.7 dBm (600 Q) = 0 dBmO0, +3.14 dBmO0 = 1.30 Vpp (A-law)

-7.7 dBm (600 Q) = 0 dBm0, +3.17 dBmO0 = 1.30 Vpp (u-law)
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Digital Interface Characteristics (CODEC Unit)

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

Parameter Symbol Condition Reference| Min. Typ. Max. | Unit
fspc,tspge| T LSTTL + 100 pF — | 200(100)| ns
Digital Output Delay Time toey fogy | PUllup 500 Q2 , — 1 200(100) ns
PCM, ADPCM Interface —— ?i”r:;;; Parennesss " Fig. 12 — | 200(100)] ns
xocs tocs | and the pull-up < 2 kQ — 200 (100)| ns
tc1 50 — — ns
tco 50 — — ns
o3 50 — — ns
tcq 50 — — ns
tcs 100 — — ns
Serial Port Digital 1/0 tcs . 50 — — ns
Timing Characteristics 1y | C10ad=>50pF Fig- 13, _ _ ns
tcs 0 — 100 ns
tco 50 — — ns
tc1o 50 — — ns
to11 0 — 50 ns
tc12 200 — — ns
EXCK Clock Frequency Feckc | EXCKC — — — 10 MHz
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AC Characteristics (CODEC Unit)

(Vop = 2.7 V10 3.6 V, 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 300to 3k -0.15 — +0.20 dB
Transmit Frequency | Loss T3 1020 0 Reference dB
Response Logs T4 3300 -0.15 — +0.80 dB
Loss T5 3400 0 — 0.80 dB
Loss T6 3968.75 13 — — dB
Loss R1 0 to 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 R5 3968.75 13 — — dB
SDT1 3 35 — — dB
o SDT2 0 35 — — dB
Transmit Signal to
Distortion Ratio (*2) SDT3 1020 ~30 3 — — | ®
SDT4 -40 28 — — dB
SDT5 —45 23 — — dB
SD R1 3 35 — — dB
Receive Signal to SD R2 0 3 — — dB
ecelve oigna SD R3 1020 30 35 S N
Distortion Ratio (*2)
SD R4 -40 28 — — dB
SD R5 —45 23 — — dB
GTT1 3 -0.2 — +0.2 dB
o GT T2 -10 Reference dB
Transmit Gain
) GT T3 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
) GT R3 1020 -40 -0.2 — +0.2 dB
Tracking
GT R4 -50 -0.5 — +0.5 dB
GTR5 -55 -1.2 — +1.2 dB
Note: *2 P-message filter used
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AC Characteristics (CODEC Unit) (Vop = 2.7 V0 3.6V, Ta = ~25°C to +70°C)
DD = 2. bV, Ta=- +

Condition . .
Parameter Symbol Min. Typ. Max. | Unit
Frequency (Hz)| Level dBm0 |Other
-68
:\(Ii(l)eizs(‘;‘hannel NipLt — AIN = SG — — — (=75.7) | dBmop
(2) Vor | — S N I I I A L
(=79.7)

Absolute Level (*4) 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 Psprr | 0 kHz to 50 kHz 50 mVpp o 30 — — dB

Notes: *2 P-message filter used
*3 PCMRI input: "11010101" (A-law), "11111111" (u-law)
*4 0.320 Vrms = 0 dBm0 = -7.7 dBm (600 W)
ADPCM unit characteristics are fully compliant with ITU-T Recommendation G.726.

AC Characteristics (DTMF and Other Tones)
(Vop=2.7Vt0 3.6V, Ta=-25°C to +70°C)

Parameter Symbol Condition Min. Typ. Max. | Unit
. Dery | DTMF tones -7 — +7 Hz
Frequency Deviation :
Dero | Other various tones -7 — +7 Hz
VL | Transmit side tone | DTMF (low group) -18 -16 -14 | dBm0
Tone Reference , . .
Outout Level Vry | (Gain setting 0dB) | DTMF (high group), other| —16 -14 -12 | dBm0
P Vg | Receiveside tone | pTVIF (low group) -10 -8 -6 | dBmO
(*5) (Tone generator :
VRy | gain setting -6dB) | DTMF (high group), other| -8 —6 -4 dBm0
DTMF Tone Level Relative Value | Rptme | VTH/VTL, VRH/VRL 1 2 3 dB

Note:  *5 Not including programmable gain set values

AC Characteristics (Gain Settings)
(Vop=2.7Vt0 3.6V, 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 (VOX Function)
(Vop=2.7Vt03.6V, Ta=-25°Cto +70°C)

Parameter Symbol Condition Min. Typ. Max. | Unit

Transmit VOX : ) ) ) 6

o Tuxon | Silence—voice| VOXO pin: See Fig. 7 — 10 — ms
Detection Time
Voice and Silence Voice/silence
(Voice Tuxor | Voice—silence| o oo 140/300 | 160/320 | 180/340 | ms
Test Time) differential: 10 dB

Transmit VOX .
. For detection level set values by
Detection Level Accuracy | Dy -2.5 0 +2.5 dB

. , CRM6 - B6, B5
(Voice Detection Level)

Note:  *6 When single tone is input at 1000Hz
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TIMING DIAGRAM
(Modem Unit)
Transmit Data Input Timing

TXCI [TXCO"] TN/ 2\ /3N NN/ N/
(384 kHz) txsm o tsxm txsm ) tsxm
ww o

tpsm | toHM

XD %Wz}(s rrrrrrrrr X N2 XN XN Y

TXCO in brackets [ ] is when CRMO - B6 = 1

Transmit Clock (TXCO) Timing (When CRMO - B6 = 1)

TXCI 1 2 3 4 5 6 7 8 9 10
(3.84 MHz) tyom1 txpm2 txpm1
TXCO

(384 kHz)

Transmit Burst Position (BSTO) Output Timing (When CRMO - B6 = 0)

TXCI WAL Wi N\ A\ (N N N

(384 kHz)

TXW / \

»Ttxmwa ,,,,,,,,,,,,,,,,, »i{:txmvm
BSTO

Figure 9 Modem Unit Transmit Side (Modulator Side) Digital /0 Timing

Receive Side Data I/0 Timing

SLS
RXC _/_\_»/%t_m{m_\_/_\_/_\ ) trRom2
RXD X X X X X X X

Figure 10 Modem Unit Receive Side (Demodulator Side) Digital I/0 Timing

Serial Port Timing for Microcontroller Interface

peNp@Q - tm12 |—
tvo tms {j}mo\;

EXCKM 1 W/_T\L/_\m ”””””” 11/ \12
tm1 F{tvis m» tme | tm7 tmg [+
DINM WR X A2 X A X A0 X BT X 1 X B0 X
H‘tms tm1
DOUTM (B7 ) BO r——

Figure 11 Modem Unit Serial Control Port Interface
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(CODEC Unit)

Transmit Side PCM, ADPCM Timing

BOLK JWW 2 3 4 5 6 7 8 9 10
txsct — twsc
XSYNC txoct | txpce i
»k - xncsq
PCMSO i
BOLK 0
txsc!
XSYNC
—| |txoct | txpee ‘
- txpca ]
IS MSB X X_LSB )
oy

Receive Side PCM, ADPCM Timing

BCLK M_/?
trsc

RSYNC
tpsc foy txpcs L*
IR MSBXEX__ XX XiXLSB)
BCLK mm 2 3 4 5 6 7 8 9\__/i0
trsc! SRC|
RSYNC
tRoct | tRDG2 7003
PCMRO MSB X X X XXX LSBj
tsoxk

Figure 12 CODEC Unit PCM, ADPCM Interface

Serial Port Timing for Microcontroller Interface

DENC ,,,,,,,,,,, 1012

tco tcs tc1o
EXCKC 1 h\i/_\L/_T\Uﬁ\i/_\G_ ”””””” 1/\12 ﬁ

tc1 te3 fere—+ tce ‘ ter tco [+

tca

DINC WR X A2 X a1 X a0 X B7T X Bi_ X B0 X -
H‘tcs tc11

DOUTC \_B7 ) BO j—

Figure 13 CODEC Unit Serial Control Port Interface
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Modem Unit Mode State Transition Time

T PDN1=1
Note: Values not indicated are
less than 1 ps.
M 1 ms
Mode ) T
gt PoN1=0 PDN1 =0
Standby mode (PDNO = 0) Ell ponzco PDN2 - 1
Communication mode (PDNO = 1)

40 us 5us
— -

PDN1 =1 PDN1=0 PDN1 =0
PDN2=0 PDN2=0 PDN2 =1
5us 40 us
PDN1 =1 *Note that this state
PDN2 =1 clears the register.

Figure 14 Modem Unit Power Down State Transition Time
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Modem Unit Demodulator Control Timing Diagram (Example)

. 1st slot
Demodulator unit T6] o TG]
Modulator input data T T
PDN2 | i
| |
1 1
sLs ) 0 )
1 1
ARG L
RXD Yy, i i
1 1
RXC W7 7 /
| |
1 1
1 1
(1) Control ch/ ! !
synchronous burst , 240 bits "
(SS + PR = 64 bits) /"~ 625 s T
/ e - - =
/ k 64 bits > T

[PRIUW]

G[G[G[G[G[G[G[G[R[R[R]RISS[SS[PRIPR]
T

[CRICRIG]G]GlGlGlGlGlG
T

T

(2) When synchronization is not yet established

AFC* |

RPR
RCW*

(3) Communication ch

(SS + PR = 8 bits)
RXD
AFC
RPR

RCW |

1
S 56hits E—

8 bits

[GIG[GIGIGIGIGIGIRIRIRIR|SS[SSIPRIPR] [PRIUW]

[cRIcRIGTG[G]G[GIG]G[G
1

e

Less than 30 bits %:

*AFC and RCW may be controlled at the same timing.

G: Guard bit

R: Ramp bit

SS: Start symbol bit
PR: Preamble bit
UW: Unique word bit
CR: CRC bit

Figure 15 Modem Unit Demodulator Timing Diagram Example
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FUNCTIONAL DESCRIPTION

Control Register Description Table
(Modem Unit)

(1) CRMO (Basic Operation Mode Setting)

B7 B6 B5 B4 B3 B2 B1 BO
CRMO e MoD IFSEL1 IFSELO TEST1 | TESTO
SEL OFF
Initial Value (Note) 0 0 0 0 0 0 0 0
Note: ~ The initial value is the value set when a reset is applied by the RESET pin.

B7,B2: ..... Not used
Bé6:............ Transmission timing clock selection
0: TXClinput: 384 kHz = TXCO output: APLL 384 kHz output

Transmission data TXD is input synchronized to the rise of TXCI. APLL is

ON.

1: TXCI input: 3.84 MHz TXCO output: 384 kHz (TXCI divided by 10)
Transmission data TXD is input synchronized to the rise of TXCO. APLL

is OFF.
B5: Modulation OFF/ON control
0: Modulation ON 1: Modulation OFF
B4, B3: ..... Receive side input IF frequency selection
0,0), (0,1): 1.2 MHz
(1,0): 10.8 MHz
(1,1): 10.7 MHz/10.75 MHz

B1, BO: ..... Device test control bit
Since it is used for LSI testing, it is normally set to "0."
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(2) CRM1 (I and Q Gain Adjustment)

B7 B6 B5 B4 B3 B2 B1 BO
CRM1 Ich Ich Ich Ich Qch Qch Qch Qch
GAIN3 GAIN2 GAIN1 GAINO GAIN3 GAIN2 GAINT GAINO
Initial Value 0 0 0 0 0 0 0 0
B7 to B4:....I+ and I- output gain setting: 3 mV steps (refer to Table 4)
B3 to BO:....Q+ and Q- output gain setting: 3 mV steps (refer to Table 4)
Table 4: | and Q Gain Setting Table
CRM1-B7| B6 | B5 | B4 o
Description

CRM1-B3| B2 | B1 | BO

0 1 1 1 Amplitude value: 1.042 reference value

0 1 1 0 1.036

0 1 0 1 1.030

0 1 0 0 1.024

0 0 | 1 1 1.018

0 0| 1|0 1.012

0 0| 0| 1 1.006

0 0 0 0 1.000 (Reference value)

1 1 1 1 0.994

1 1 1 0 0.988

1 1 0 1 0.982

1 1 0 0 0.976

1 0 1 1 0.970

1 0 1 0 0.964

1 0| 0| 1 0.958

1 0] 0|0 0.952

(3) CRM2 (Output to R7 to R4 pins)
B7 B6 B5 B4 B3 B2 B1 BO

CRM2 R7 R6 R5 R4 — — — —
Initial Value 0 0 0 0 0 0 0 0

B7 to B4:....Output to R7 to R4 pin
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(4) CRM3 (I- Output Offset Voltage Adjustment)

B7 B6 B5 B4 B3 B2 B1 BO
Ich Ich Ich Ich Ich
CRM3 — — —
Offset4 Offset3 Offset2 Offset1 Offset0
Initial Value 0 0 0 0 0 0 0 0

B7 to B3:....I- output pin offset voltage adjustment (refer to Table 5)
B2 to BO:....Not used

(5) CRM4 (Q- Output Offset Voltage Adjustment)

B7 B6 B5 B4 B3 B2 B1 BO
CRMA Qch Qch Qch Qch Qch . . .
Offset4 | Offset3 Offset2 | Offset1 Offset0
Initial Value 0 0 0 0 0 0 0 0
B7 to B3:....Q- output pin offset voltage adjustment (refer to Table 5)
B2 to BO:....Not used
Table 5: Ich and Qch Offset Adjustment Values

CRM3-B7|B6 | B5 | B4 | B3 Offset Voltage CRM3-B7|B6 | B5 | B4 | B3 Offset Voltage
CRM4-B7 | B6 | B5 | B4 | B3 CRM4-B7 | B6 | B5 | B4 | B3

0 111711 +45 mV 1 T 11011 -3mV

0 1711110 +42 mV 1 1111110 -6 mV

0 171101 +39 mV 1 111101 -9mV

0 171100 +36 mV 1 11711070 -12 mv

0 17011 +33 mV 1 11011 -15mV

0 170110 +30 mV 1 1101110 -18 mV

0 17001 +27 mV 1 11001 21 mV

0 170100 +24 mV 1 110101]0 —24 mV

0 01111 +21 mV 1 01|11 =27 mV

0 011710 +18 mV 1 01110 =30 mV

0 01,01 +15mV 1 0101 -33 mvV

0 011010 +12mv 1 01100 -36 mV

0 00| 1|1 +9mV 1 00|11 -39 mV

0 0j0|1]0 +6 mV 1 0j0|1]0 -42 mV

0 00101 +3mV 1 0010711 45 mV

0 0(0]00 0mv 1 0(0]0(0 —48 mV
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(6) CRMS5 (IC Test)
B7 B6 B5 B4 B3 B2 B1 BO
LOCAL LOCAL
RM ICT ICT4 ICT ICT2 ICT1 ICT
CRM5 CT5 C CT3 C INV1 INVO C CTo
Initial Value 0 0 0 0 0 0 0 0

B7 to B4: ....LSI test control bit
Note:  Since B7 to B4 of CRMS5 are used for LSI testing, they should normally be set to "0".

B3, B2: ....... Local inverted mode setting bit
(Use if the phase of the demodulator side IF input is inverted due to the
system configuration.)
(0,0): Normal mode(1,1): Local inverted mode

Bli. Waveform shaping mode switching bit of the oscillator circuit unit clock
(When using a master clock external input, increase the X1 pin input
sensitivity.)
0: Normal mode  1: Clock waveform shaping mode

BO:..cove Oscillator circuit unit power on control bit
0: Normal mode  1: Oscillator circuit unit is always powered on
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(CODEC Unit)

(1) CRCO (Basic Operation Mode Settings)

B7 B6 B5 B4 B3 B2 B1 BO
Al PDN PDN
CRCO SEL ALL SAQ/AOUT
Initial Value 0 0 0 0 0 0 0 0
B7: PCM interface companding selection ~ 0:u-law  1: A-law
B6, B4, B3, B2, B1:. Notused (These pins are used to test the device. They should be set
to "0" during normal operation.)
B5: Power down (entire unit) 0: Power ON  1: Power down
ORed with the inverse of the external power down signal. When
using this data, set PDN3 to "1."
BO: The sounder output amp (SAO, G5X3) and receiver system output

amp (VFRO, AOUT+, AOUT-) power down control

0: The output amp of the side not selected by CRC4 - B5 is powered
down.

1: The sounder system output amp and receiver system output
amp are both powered ON.

(2) CRC1 (ADPCM Unit Operation Mode Settings)

B7 B6 B5 B4 B3 B2 B1 BO
CRC1 MODE1 MODEQ | TXRESET | RXRESET | TXMUTE | RX MUTE — RX PAD
Initial Value 0 0 0 0 0 0 0 0

B7, Bé6: ....... ADPCM unit compression algorithm selection

(0,0): 32 kbps (0,1): 64 kbps (G.711 through)
(1,0): 24 kbps (1,1): 16 kbps
B5: . Transmit side ADPCM reset (according to the G.726

specifications): 1: Reset

The ADPCM reset input width should be 125 ps or more.
Bd:....ococo. Receive side ADPCM reset (according to the G.726

specifications): 1: Reset

The ADPCM reset input width should be 125 pis or more.

B3, Transmit side ADPCM data mute: 1: Mute
B2 Receive side ADPCM data mute: 1: Mute
Bl:o...oo..... Not used

BO:....oc... Receive side PAD 0: No PAD

1: A PAD with a 12 dB loss is inserted in the receive side voice path
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(3) CRC2 (PCM CODEC Unit Operation Mode Settings and Transmit/Receive Gain Adjustment)

B7 B6 B5 B4 B3 B2 B1 BO
CRC2 X X X X RX RX RX RX
ON/OFF GAIN2 GAIN1 GAINO ON/OFF GAIN2 GAINT1 GAINO
Initial Value 0 0 1 1 0 0 1 1
B7:n. Transmit side PCM signal ON/OFF 0: ON 1: OFF

When OFF, transmits a PCM idle pattern.
B6, BS, B4: Transmit side signal gain adjustment (refer to Table 6)
B3:. Receive side PCM signal ON/OFF 0: ON 1: OFF
When OFF transmits a PCM idle pattern.
B2, B1, B0: . Receive side signal gain adjustment (refer to Table 6)

Table 6: Receive/Transmit Gain Settings

* MSM7586-01

B6 B5 B4 Transmit Side Gain B2 B1 BO Receive Side Gain
0 0 0 -6 dB 0 0 0 -6 dB

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

0 1 0 -2 dB 0 1 0 -2 dB

0 1 1 0dB 0 1 1 0dB

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

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

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

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

e MSM7586-03

B6 B5 B4 Transmit Side Gain B2 B1 BO Receive Side Gain
0 0 0 -6 dB 0 0 0 -12 dB

0 0 1 -4 dB 0 0 1 -9dB

0 1 0 -2 dB 0 1 0 -6 dB

0 1 1 0dB 0 1 1 -3dB

1 0 0 +2 dB 1 0 0 0dB

1 0 1 +4 dB 1 0 1 +3dB

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

1 1 1 +8 dB 1 1 1 +9 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 CRC4 - B6 (discussed later), and the gain setting is set to the levels shown below.

DTMEF tones (IowW group):......cccecevevruerevninunnnn. -16 dBm0

DTMEF tones (high group) and other tones: ... -14 dBm0
For example, if the transmit gain set value is set to +8 dB (B6, B5, B4) = (1, 1, 1), then the following
tones appear at the PCMSO pin.

DTMEF tones (Iow group):......cccccecevvevenvvrvrecnc. -8 dBm0O

DTMEF tones (high group) and other tones: ... -6 dBm0
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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 CRC3 register.

(4) CRC3 (Side Tone and Tone Generator Gain Adjustment)

B7 B6 B5 B4 B3 B2 B1 BO
Side Tone | Side Tone | Side Tone | TONE TONE TONE TONE TONE
CRC3 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 7)
Bd:.ooooen Tone generator ON/OFF 0: OFF 1: ON

B3, B2, B1, BO: . Tone generator

e MSM7586-01

Receive side gain adjustment (refer to Table 8)

Table 7: Side Tone Gain Settings

* MSM7586-03

B7 B6 B5 Side Tone Gain
0 0 0 OFF

0 0 1 -21dB

0 1 0 -19dB

0 1 1 -17 dB

1 0 0 -15dB

1 0 1 -13 dB

1 1 0 -11 dB

1 1 1 - 9dB

B7 B6 B5 Side Tone Gain
0 0 0 OFF

0 0 1 -15dB

0 1 0 -13 dB

0 1 1 -11dB

1 0 0 - 9dB

1 0 1 - 7dB

1 1 0 - 5dB

1 1 1 - 3dB
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e MSM7586-01

Table 8: Receive Side Tone Generator Gain Settings

B3 B2 B1 B0 |Tone Generator Gain| B3 B2 B1 B0 |Tone Generator Gain
0 0 0 0 -36 dB 1 0 0 0 —20 dB

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 -30 dB 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

1 1 1 1 -22 dB 1 1 1 1 - 6dB

e MSM7586-03

B3 B2 B1 B0 |Tone Generator Gain| B3 B2 B1 B0 |Tone Generator Gain
0 0 0 0 OFF 1 0 0 0 —20 dB

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 -30 dB 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

1 1 1 1 -22 dB 1 1 1 1 - 6dB

The receive side tone generator gain settings shown in Table 8 are set with the following levels

as a reference.

DTMEF tones (Iow group):......ccceceveeruererrirnnnnn. -2 dBmO
DTMEF tones (high group) and other tones: ... 0 dBmO

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.
DTMEF tones (Iow group):......cccccecevvevenvvivrennce. -8 dBm0
DTMEF tones (high group) and other tones: ... -6 dBm0
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(5) CRC4 (Tone Generator Operation Mode and Frequency Settings)

B7 B6 B5 B4 B3 B2 B1 BO
CRC4 DTMF/OT |~ TONE SAO/ TONE4 TONE3 TONE2 TONE1 TONEO
HERS SEL SEND VFRO
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:a Transmission side tone transmit

0: Voice signal transmit 1: Tone transmit

Receive side tone output pin selection

0: VFRO output 1: SAO output

B4, B3, B2, B1, BO: . Tone frequency setting (refer to Table 9)

B5: s

Table 9: Tone Generator Frequency Settings

(a) When B7 =1 (DTMF Tones)

B4 | B3 | B2 | B1 | BO Description B4 | B3 | B2 | B1 | BO Description

* 0 0 0 0 697 Hz + 1209 Hz * 1 0 0 0 852 Hz + 1209 Hz
* 0 0 0 1 697 Hz + 1336 Hz * 1 0 0 1 852 Hz + 1336 Hz
* 0 0 1 0 697 Hz + 1477 Hz * 1 0 1 0 852 Hz + 1477 Hz
* 0 0 1 1 697 Hz + 1633 Hz * 1 0 1 1 852 Hz + 1633 Hz
* 0 1 0 0 770 Hz + 1209 Hz * 1 1 0 0 941 Hz + 1209 Hz
* 0 1 0 1 770 Hz + 1336 Hz * 1 1 0 1 941 Hz + 1336 Hz
* 0 1 1 0 770 Hz + 1477 Hz * 1 1 1 0 941 Hz + 1477 Hz
* 0 1 1 1 770 Hz + 1633 Hz * 1 1 1 1 941 Hz + 1633 Hz

(b) When B7 = 0 (Outside of DTMF Tones)

B4 | B3 | B2 | B1 | BO Description B4 | B3 | B2 | B1 | BO Description

0 0 0 0 0 |2730Hz/2500 Hz 8 Hz Wamble | 1 0 0 0 0 —

0 0 0 0 1 | 2000 Hz/2667 Hz 8 Hz Wamble | 1 0 0 0 1 1300 Hz Single tone
0 0 0 1 0 |1000Hz/1333 Hz 8 Hz Wamble | 1 0 0 1 0 1333 Hz Single tone
0 0 0 1 1 — 1 0 0 1 1 —

0 0 1 0 0 — 1 0 1 0 0 —

0 0 1 0 1 — 1 0 1 0 1 2000 Hz Single tone
0 0 1 1 0 — 1 0 1 1 0 —

0 0 1 1 1 — 1 0 1 1 1 —

0 1 0 0 0 — 1 1 0 0 0 —

0 1 0 0 1 400 Hz Single tone 1 1 0 0 1 —

0 1 0 1 0 — 1 1 0 1 0 —

0 1 0 1 1 — 1 1 0 1 1 —

0 1 1 0 0 — 1 1 1 0 0 2667 Hz Single tone
0 1 1 0 1 — 1 1 1 0 1 —

0 1 1 1 0 — 1 1 1 1 0 2730 Hz Single tone
0 1 1 1 1 1000 Hz Single tone 1 1 1 1 1 —
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(6) CRC5 (Control of Switches, etc.)

B7 B6 B5 B4 B3 B2 B1 BO
SW1 SW2 SW3 SW4/5 TOUT3 TOUT2 TOUTH
CRCS CONT CONT CONT CONT B CONT CONT CONT
Initial Value 0 0 0 0 0 0 0 0

B7, Bé6: ....... SW1, SW2 control 0: Open 1: Closed
B5:.. SW3 control 0:Open  1:Closed
B4:............. SW4/5 control 0: SW4 open, SW5 closed

1: SW4 closed, SW5 open

B2, B1, BO: .TOUT3 to 1 control 0: TOUTS3 to 1 disable

1: TOUT3 to 1 enable

(7) CRC6 (VOX Function Control)

B7 B6 B5 B4 B3 B2 B1 BO
CRC6 VOX ON ON OFF VOX RXNOISE | RXNOISE | RXNOISE
ON/OFF |  LVL1 LVLO TIME IN LEVELSEL | LVL1 LVLO
Initial Value 0 0 0 0 0 0 0 0
B7: i VOX function ON/OFF 0: OFF 1: ON
Bé6, B5: ....... Transmit side voice/silence detector level settings (For the signal of 1kHz)
MSM7586-01
(0,0): =30 dBm0 (0,1): =35 dBm0
(1,0): 40 dBm0 (1,1): =45 dBm0
MSM7586-03
(0,0): =20 dBm0O (0,1): =26 dBm0O
(1,0): =32 dBm0O (1,1): =38 dBm0O
Bd:.............. Hangover time (refer to Fig. 7) settings ~ 0: 160 ms ~ 1: 320 ms
B3 Receive side VOX 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 — Sets to the voice signal level when B3 (VOXI)
changes from "1" to "0."

B1, BO: ....... External setting background noise level
(0,0): No noise (0,1): =55 dBmO
(1,0): =45 dBm0 (1,1): =35 dBm0
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(8) CRC7 (Detect Register: Read-only)

B7 B6 B5 B4 B3 B2 B1 BO
VOX Silent Level | Silent Level
CRC7 — — — — —
ouT 1 0
Initial Value 0 0 0 * * * ® ®
B7: o, Transmit side voice/silence detection  0: Silence  1: Voice
B6,B5: e Transmit side silence level (indicator)
MSM7586-01
(0,0):Below —60 dBmO (0,1): =50 to —-60 dBmO
(1,0): —40 to =50 dBmO (1,1): Above —40 dBm0O
MSM7586-03

(0,0):Below -50 dBmO
(1,0): =30 to —40 dBm0O
Note:  These outputs are enabled when the VOX function is turned ON by CRC6 - B7.

B4, B3, B2, B1, BO: . Not used

(0,1): 40 to =50 dBmO
(1,1): Above -30 dBm0O
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APPLICATION CIRCUIT

MSM7586
1—? VDDM PDN2 %;
" VDAM PDN1 ?9
«5 VDDC PDNO =
; VDAC DENM =
0 SGM EXCKM =
SGCR DOUTM >
1 76
J_—" SGCT DINM ==
Laps by lwts e e ts
i 7] -_;3 AGC BSTO sf -
0—8 DGC TXCI ?2 MODEM
o AGM TXCO 73 » CONT.
o— DGM TXD ;4
nr
TXW =
1000 pF
-] 9; IFIN RXD 2; >
- 3 Q- RXC " -
RF - 4 0+ RPR i
- 5 = AFC =
- I+ RCW <
12 5L 39
] SGCT .3 AIN1+ RXSC >
MIC T—W * ” AIN1- “
GSX1 PON3 [«
R3 18 — |42
AIN2 RESET |«
R4 19 44
” GSX2 DINC -
Speaker = 24 AouT boute 46 g
P . AOUT- EXCKC |=
R6 23 47
PWI DENC |
RS 22 61
VFRO BCLK (=
An 28 SAO xsyNG 12—,
R8
;; AIN3 RSYNGC EQ—T ADPCM
Sounder . 32 GSX3 57 VDDC CODEC
AIN4 PCMSO
CONT.
% GSX4 PCMSI g %5009
- % TOUT1 IS 53 . >
Ringer |« 10 TOUT2 IR §2
- TOUT3 PCMRO E
% PCMRI
19.2 MHz i MCK 1
% IFCK VOXI ?0
“ X1 VOX0 -
X2

R1 > QOutput drive resistance of MIC
R2//R3 > 20 kQ
R4, R5, R7 > 20 kQ

R6//Input resistance of speaker > 1.2 kQ
R8//Input resistance of sounder > 150 Q
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PACKAGE DIMENSIONS

(Unit : mm)
TQFP100-P-1414-0.50-K |
] ® @
EREEREERRERERREREEREERERR
@@= Q
e
o|o =
@3
g
ILEREERELELEELELEBLELEEIS %l s
INDEX MARK @ S|
Miror finsh .6 7yp, 0.22 38 s Tom | =
; 1 L \,0400
0.17+ 0.05 Te) 5 1
S o T 0.5: 0.2
S 0.6TYP.
Package material Epoxy resin
Lead frame material 42 alloy
Pin treatment Solder plating
Solder plate thickness | 5 um or more
Package weight (g) 0.55 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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