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Single RailLinear CODEC

GENERAL DESCRIPTION

The MSM771® is an etenced tenperature range version for the MSM7716 which isa sinde-channel COCEC
CMOSIC for voicesigrals that corains filters for linearA/D andD/A conversion

Designe espeially for a sngle-paver supdy ard low-power applications, the devce is opimized for
applications for thanabg interfacesof audio signd procesing DSPs id digital wirelesssystens.

The analog ouput signal ca directly diive a ceranic type handset reagdr. In addition, levelsfor analogoutputs
canbe seby external control.

FEATURES
* Single power sipply : +3.0V to +3.6V
* Operatingtemperatre 1 -40°C to+85 °C

Remarks : Standad opeating temperature rangeversion MSM7716 (without“P”)
- PowerSuppy Voltage : +2.7V to +3.6 V
- Opeating tenperature: -30°C b +85 °C
* Low power consumption
Operatingmode : 30mW Typ.
Power down made : 0.05mW Typ.
* Digital sigral input/output interface: 14-bit serialcode in 2's conplemert format

« Sanpling frequency(fs) : 410 16kHz
* Transnission clockfrequency : fsx 14 min., 2048 kHz max.
« Filter characteristics : when fs =8 kHz, complies withITU-T Recanmerdation G. 714

*Built-in PLL eliminates amaster clack

* TWo input circuits in trarsmit sectio

» Two output circuits inreceivesection

* Transnit gain adustalle using an exerral resisto

* Receive gai adjusteble by external wntrol 8 steps, 4 dB/sge

* Trarsmit mic-anp is eliminatedby the gain seting of a maximum of 36 dB.

* Analog outputs can drive Bbad d a minimumof 1 kQ ; an anplitude ofa maximum of 4.0 Vpp with push-pull
driving.

*Built-in referercevoltage suply

» Packge options:
30-pin plasic SSCP (SPP30-P-56-0.65-K) (MSM7716PMB)
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PIN CONFIGURATI ON (TOP VIEW)
AG [1] @ [30] sGC
AUXO [2] [29] PBIN
AOUT+ [3] (28] PBO
AOUT- [4] [27]NC
Pwi [5] [26]NC
VFOo [6] [25] MAO
NC [7] [24] MAIN
NC [8] [23INC
NC [9] [22]NC
Vb 'E E PDN
DCLK [1] [20] SYNC
NC [2] [19]NC
CDIN [3] [18] BCLK
DEN [14] [17] PCMOUT
DG [5] [16] PCMI
NC : No connect pin
30-Pin Plastic SSOP
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PIN AND FUNCTIONAL DESCRIPTIONS
MAIN, MAO

Trarsmit microphoneinput and the level adustment.

MAIN is connectedto the noninverting input of the opamp, and MAQis connected to the quit of the op-anp.
The lewel adjustment should be corigured as show below.

During power saving and pawer down modes, he MAO output is in high impedancestate.

R1 : variable

oIt .m_
. . R2 > 20 kO
O
Microphone input o1 } C1>1/(2 x 3.14 x 30 x R3) (F)

Gain = R2/R1 < 63

PBIN, PBO

Transnit handset iput ard the lel adjustmert.

PBIN is comectedto the nonnverting input of the op-anp, and PBO is canected to tk output of the opamp. The
level adustment shoud be canfiguredas $iown below.

During power saving and power down, the PBO output isin high impedance stte.

R4 | pBO R3 : variable
Handset G2 PBIN R4 > 20 kQ
microphone input © ‘HI/?VSV C2>1/(2x3.14 x 30 x R3) (F)
+

Gain = R4/R3 < 63
SG

VDD

Power sypply pin for +3.0t0 3.6V (Typicaly 33 V).
AG

Analog sigral ground

DG

Ground pin for the digital sigral circuits.

Thisgroundisseparatd fromthe analog signal groundin this device. TheDG pin mustbe ®nneciedto the AG pin
onthe prirted circut board
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VFO

Receive filteroutput.

Theoutputsignal hasananplitude d 2.0Vppabore and belw the sgnalground voltagewhen the digital signalof
+3dBm0 isinputto PGMIN. VFO can drive a bad of 20 kQ or more.

This output canbe exterrally cortrolled in the lewel range of 0 to—28 dB in 4 dB increnerts.

During power saving or powerdown VFO ouput is at the vliage level (Vpp/2) of SG with a high impedance
state.

PWI, AOUT+, AOUT-

PWI is mnneckd to themnverting input of thereceivedriver.

Thereceivedriver output is onnectel to theAOUT- pin. Thus, areceve level can be djusted with thginsPWI,
AOUT—, ard VFO descrbedalove

The ouput of AOUT+ is invertedwith respecto the ouput of AOUT—with a ggin of 1.

Theoutput signal anplitudesare a naximum of 2.0 Vpp.

These atputs, above and bebw the sgnal groundvoltage (Vpp/2), can drive a ladof a minmum of 1 kQ with
pushpull driving (aload connecedbetwveen AOUT+ ard AOUT-).

The ouput amplitudesare 4Vpp maximum during push-pull driving. Theseoutpus can be mte contolled
externally. These aitputs ae geratonal during power saving and output the SG voltage /pp/2) in the high
impedance state.

AUXO

Auxiliary recevefilter output.

The output sigral is invertedwith resgect tothe VFOoutput with again of 1. The output signal swings above and
below the SGvoltage (Vpp/2), and can drive a ninimum load of 0.5kQ with respectto the SG \oltage.

The output can ke mute corirolled exterrally.

During power saving andpower down, AUXO outputs the SG vdtage (Vpp/2) in the high impedancestate.

BCLK
Shift clock signal inputfor PCMIN and PQMOUT.

The frequencyis equal to the datate. Setting thisigral to logic “1” or “0” drivesboth tansnit and receie
circuits to he powe-saving date.
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SYNC

Synctronizing signalinpu.

In the trarmsmit secion, e POM oufput sgnal from the PGQMOUT pin is output synctronowsly with this
syrchronizing signal. This syrchronzing dgnal triggers the PLL aad g/nchronizes dl timing sgnds of the
trarsmit sectian.

In the receve section,14 bits required are selected fom serial input ofPCM signds onthe PCMIN pin bythe
synchronizing signal

Signals i the receive sectioare synbronized by this sychronizing sgnal. This signalmust be synchronizkin
phase withthe BCLK.

When this signal frequecy is 8 kHz,the transmit and receive sectionVethe frequencycharaceristics specified
by ITU-T G. 714.The frequency chaacterisics for 8 kHz arespecifiedin this datasheet

For different frequencies of the SYNC signal, the frequency values in this daia shed should be transhted
according ¢ the following equation:

Frequencyaluesdescibed in the dat sheé
8 kHz

x the SYNC frequency valuesto be actialy used

Seting this signal to logic “1” or “0” drives the device b power-sasing state.
PCMIN

PQOM signal input

A serial PCMsignal input to this pin is conwertedto ananala signal synchronowsly with the SYNC sgnal and
BCLK sigral.

The data rateof the PCM signal is edito the freqercy of the BCLK signal.

The PCMsignal is skited ata fallingedge of the BCLK sgnal. The PCMsignal is latcted into the interral regster
whenshifted by 14 bits.

The op of the data (MSD) isidertified at the risingedge of SYNC.

The npu signal should be inputin the 14-bit 2’s corrplement format.

The MSDhit represetts the polarity of the signal with resgect tothe signal ground
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PCMOUT

PCM sigral output.

The POM output signal is output from MSD in sequential order, synchronously with the rising edgeof the BCLK
signal

MSD may be autput at the rising edgeof the SYNC signal, depading on the iming bewween BCLK and SYNC.

Thispin isin highimpedancestate exceptduring 14-bit PQM output, and is in either in high impedancer in “L”
outputstate during pover down and power saving mode.

A pull-up resisor must be @nneced to this pin, becaiseits output is configured as a open drain.

The output codirng format is in14-bit 2's canplement.

The MSDrepresents @olarity of the gjnalwith respecto the signal ground

Table 1
Input/Output Level PCMIN/PCMOUT
MSD
+Full scale 0 1 1 1 11 1 1 1 1 1 1 1 1
+1 0 0 0 O 0 0 0 O 0 0 0 O 0 1
0 0 0 0 O 0 0 0 O 0 0 0 O 0 O
-1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
—Full scale 1 0 0 O 0 0 0 O 0 0 0 O 0 O

PDN

Pawer down control signalinput

A digital “L” | evel drivesboth transmit and receive ciraits to apowea down state.

The corrol regsters are sebtthe initial state.

Be sue D initialize the cantrol regsters ly to execue ths power downby keepng this pin to digital 'O level for
100ns or longeratfter the pover is tunedon the power andthe Vpp exceeds 3.0 V.

SGC

Conrecton of a bypass cpadtor for geneating the sgnalgroundvoltage level.
Connect &.1 uF capacitowith excellenthigh frequecy caraceristicsbetweente AG pin and he SGCpin.

7/23

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6159955/msm7716p.html

FEDL7716P-01

OKI Semcondictor MSM7716P

DEN, DCLK, CDIN

Serial cantrol ports for themicrooontroller interface

Writing data to the-bit control rgister eables @ntrol of the recere output level and he sgnalpath.

DEN is tre “Enable” sigral pin, DCLK is the dita shft clock input pin, and CDIN is the cortrol data input pin.
Whenpowered devn (PDN =0), the initial values are set ashovn in Tales 2,3, and4. The initial values are Hd
unless tle cortrol data iswritten afterpower-down release.

The corirol datais shfted attherising edg of the DCLK signal and latcled into the interral cantrol regster at he
rising edgeof the DEN signal.

When the microcontroller inteface isnotused, thesepins should be ®nneded toDG.

Thebit map of the 8-bit control register is shown below.

B7

B6

B5

B4

B3

B2

Bl

BO

SWi

Sw2

SW3

Sw4

VOL1

VOL2

VOL3
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ABSOLUTE MAXIMUM RATINGS

Parameter Symbol Condition Rating Unit
Power Supply Voltage Vop AG=DG=0V -0.3t0 +7.0 \%
Analog Input Voltage Vain AG=DG=0V —0.3to Vpp +0.3 Y,
Digital Input Voltage Voin AG=DG=0V —-0.3to Vpp +0.3 \Y
Storage Temperature Tste — —55 to +150 °C

RECOMME NDED OPERATI NG CONDITI ONS

Parameter Symbol Condition Min. Typ. Max. Unit
Power Supply Voltage Vop — 3.0 3.3 3.6 \%
Operating Temperature Ta — -40 +25 +85 °C
Analog Input Voltage Van |[Gain=1 — — 1.4 Vep
High Level Input Voltage ViH  |SYNC, BCLK, PCMIN, PDN, | 0.45xVp — Vop \%
DEN, DCLK, CDIN D
Low Level Input Voltage Vi 0 — 0.16xVp | V
D
Clock Frequency Fc |BCLK 14 x Fs — 128 x Fs| kHz
Sync Pulse Frequency Fs SYNC 4.0 8.0 16 kHz
Clock Duty Ratio Dc |BCLK 40 50 60 %
Digital Input Rise Time tir SYNC, BCLK, PCMIN, PDN, — — 50 ns
Digital Input Fall Time i DEN, DCLK, CDIN — — 50 ns
) ) txs, trs |[BCLK — SYNC, See Fig. 1 100 — — ns
Sync Pulse Setting Time -
tsx, tsr SYNC —» BCLK, See Flg. 1 100 —_ —_ ns
High Level Sync Pulse Width *1 twsn |SYNC, See Fig. 1 1BCLK — — —
Low Level Sync Pulse Width *1 tws. |SYNC, See Fig. 1 1BCLK — — —
PCMIN Setup Time tos |Refer to Fig. 1 100 — — ns
PCMIN Hold Time ton |Refer to Fig. 1 100 — — ns
. RpL | Pull-up resistor 0.5 — — kQ
Digital Output Load
CDL — — — 100 pF
) twer |DCLK Low width, See Fig. 2 50 — —
DCLK Pulse Width - - - ns
twen | DCLK High width, See Fig. 2 50 — —
. ) tcor  |DCLK — DEN, See Fig. 2 50 — —
DEN Setting Time 1 - ns
tocc |DEN — DCLK, See Fig. 2 50 — —
. . tcon  |DCLK — DEN, See Fig. 2 50 — —
DEN Setting Time 2 - ns
tocH DEN — DCLK, See Flg. 2 50 —_— —_—
CDIN Setup Time tcos | See Fig. 2 50 — —
ns
CDIN Hold Time tcon | See Fig. 2 50 — —
Transmit gain stage, Gain=0dB| —100 — +100 mV
Analog Input Allowable DC Offset| Vo — -
Transmit gain stage, Gain = 20 dB -10 — +10 mV
Allowable Jitter Width — |SYNC, BCLK — — 1000 ns

*1 For example, the minimum pulse width of SYNC is 488 ns when the frequency of BCLK is 2048 kHz.
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RECOMME NDED OPERATI NG CONDITI ONS (Continued)

Parameter Symbol Condition Min. Typ. Max. Unit
tsp 20 — 100
- . txp1 CL=50pF +1LSTTL 20 — 100
Digital Output Delay T ;
igitet SUEpH Deldy Time tos Pull-up resistor = 500 O 20 — 00 | ™S
txp3 20 — 100

ELECT RICAL CHARACTERISTICS

DC and Digital Interface Chamacteristics
(Fs =8 kHz, Vpp =3.0t0 3.6 V, Ta = -40 to +85°C)

Parameter Symbol Condition Min. Typ. Max. Unit
Operating mode |Vopo =3.6 V — 10.0 17.0
Iop1 ) mA
No signal Vpp=3.0V| — 8.0 13.0
Power Supply Current Power-saving mode, PDN = 1,
o2 |syNe, BCLK — OFF - 60 | 110 | mA
ooz |Power-down mode, PDN =0 — 0.01 0.05 mA
High Level Input Voltage Vi 0.45:Vo — Vbp \%
SYNC, BCLK, PCMIN, DEN, D
CDIN, DCLK, PDN .
Low Level Input Voltage Vi 0.0 — 0.16xVo \%
D
High Level Input Leakage Current I — — — 2.0 pA
Low Level Input Leakage Current I — — — 0.5 pA
Digital Output Low Voltage VoL |PCMOUT pull-up resistor = 500 Q 0.0 0.2 0.4 \%
Digital Output Leakage Current lo — — — 10 pA
Input Capacitance Cin — — 5 — pF
1023
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Transmit Analog Interface Characteristics
(Fs =8 kHz, Vpp =3.0t0 3.6 V, Ta = -40 to +85°C)

Parameter Symbol Condition Min. Typ. Max. | Unit
Input Resistance Rinx  |[MAIN, PBIN 10 — — MQ
Output Load Resistance Riex |MAO, PBO with respect to SG 20 — — kQ
Output Load Capacitance Ciex — — 30 pF
Output Amplitude Voex -0.7 — +0.7 \%
Offset Voltage Vosox | Gain=1 | -20 — +20 | mv

ReceiveAnalog InterfaceCharacteristics
(Fs =8kHz, Vpp = 3.0t0 3.6 V, Ta = —40 to +85°C)

Parameter Symbol Condition Min. Typ. Max. Unit
. Roao |AUXO, AOUT+, AOUT— — — 10 Q
Output Resistance
Rovo [VFO — — 100 Q
AUXO, AOUT+, AOUT-
R o ' 0.5 — — kQ
Output Load Resistance thO (each) with respect to SG
Rwvo |VFO with respect to SG 20 — — kQ
Output Load Capacitance CLao |Output open — — 50 pF
. AUXO, AOUT+, AOUT-, VFO
Output Amplitude Vono with respect to SG -1.0 — +1.0 \%
AUXO, AOUT+, AOUT—, VFO
Offset Voltage Vosa with respect to SG -100 — +100 mV
1123
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AC Characteristics

(Fs =8 kHz, Vpp = 3.0 t0 3.6 V, Ta = —40 to +85°C)

Parameter Symbol Freg. Level Condition | Min. Typ. Max. Unit
(Hz) (dBmO)
Loss 1 60 20 — —
Loss 2 300 -0.2 — +0.4
Loss 3 1020 Analog Reference
Overall Frequency Response 0 to dB
Loss 4 2020 Analog -0.2 — +0.4
Loss 5 3000 -0.2 — +0.4
Loss 6 3400 0 — 1.6
Loss T1 60 20 — —
Loss T2 300 -0.15 — +0.2
Transmit Frequency Response Loss T3| 1020 Reference
0 dB
(Expected Value) Loss T4| 2020 -015 | — +0.2
Loss T5| 3000 -0.15 — +0.2
Loss T6| 3400 0 — 0.8
Loss R1 300 -0.15 — +0.2
) LossR2| 1020 Reference
Receive Frequency Response Loss R3| 2020 0 015 — 10.2 dB
(Expected Value)
Loss R4| 3000 -0.15 — +0.2
Loss R5| 3400 0.0 — 0.8
SD1 3 55.9 — —
SD 2 0 55.9 — —
SD3 10 | Analog | 559 [ _ | _—
Overall Signal to Distortion Ratio SD 4 1020 -20 0 45.9 — — daB
Analog
SD5 -30 *1 35.9 — —
SD 6 -40 25.9 — —
SD7 -50 15.9 — —
SDT1 3 58 — —
SD T2 0 58 — —
it Signal ) ) | SDT3 -10 58 — —
Transmit Signal to Distortion Ratio SDT4 1020 20 ¥ 8 — _ dB
(Expected Value)
SD T5 -30 38 — —
SD T6 -40 28 — —
SD T7 -50 18 — —
SD R1 3 58 — —
SD R2 0 58 — —
) anal ] ) | SDR3 -10 58 — —
Receive Signal to Distortion Ratio SD R4 1020 0 - 8 — — dB
(Expected Value)
SD R5 -30 38 — —
SD R6 -40 28 — —
SD R7 -50 18 — —
*1 Psoplometric filter is wsed
1223
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AC Characteristics Continued)

(Fs =8 kHz, Vpp = 3.0 t0 3.6 V, Ta = —40 to +85°C)

Parameter Symbol Freg. Level Condition | Min. Typ. Max. Unit
(Hz) (dBmO)
GT1 3 -04 | +0.01 | +0.4
GT 2 -10 Analog Reference
Overall Gain Tracking GT3 1020 -40 to -0.3 0.00 +0.8 daB
GT 4 -50 Analog | _13 | —0.03 | +1.3
GT5 -55 -1.6 | -0.15 | +1.6
GTT1 3 -0.3 | +0.01 | +0.3
T it Gain Tracki GT T2 -10 Reference
ransmit Gain Tracking GTT3| 1020 40 03 | 000 | +03 | dB
(Expected Value)
GTT4 -50 -0.6 | -0.03 | +0.6
GTT5 -55 -1.2 | +0.15 | +1.2
GTR1 3 -0.3 | -0.06 | +0.3
Recei i Tracki GT R2 -10 Reference
ecelve Gain Tracking GTR3| 1020 40 03 |-002] +03 | dB
(Expected Value)
GT R4 -50 -0.6 | -0.02 | +0.6
GTR5 -55 -1.2 | -0.27 | +1.2
1323
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AC Characteristics Continued)
(Fs =8kHz, Vpp =3.0t0 3.6 V, Ta = —40 to +85°C)

Parameter Symbol Freg. Level Condition | Min. Typ. Max. Unit
(Hz) (dBm0)
Overall Idle Channel Noise Nide A| — —  |ANero S'ﬂ"f' — | —70 | 66 |dBmOp
Transmit Idle Channel Noise Nidle T . . . 71 67
(Expected Value) AIN: no signal dBmOp
Receive Idle Channel Noise ) *1
(Expected Value) Nidle R o T o —76 | -4
AVT Voo=3.0 V| 0.338 | 0.350 | 0.362
Absolute Level (Initial Level) 1020 0 Ta=25°C Vrms
AV R x | 0.483 | 0.500 | 0.518
Absolute Level AV Tt Voo=+30| 5 — +0.2 dB
. t0 3.6V
(Deviation of Temperature and Ta=-40
Power) AV Rt to 85°C -0.2 — +0.2 daB
Ato A
Absolute Delay to 1020 0 BCLK — — 0.6 ms
=64 kHz
tep T1 500 — — 0.325
Transmit Group Delay tep T2 | 600 to 2600 0 *3 — — 0.175 ms
tep T3 2800 — — 0.325
) tep R1 | 500 to 2600 — 0.00 | 0.125
Receive Group Delay 0 *3 ms
tep R2 2800 — 0.12 | 0.325
. CRT TRANS—RECV 75 85 —
Crosstalk Attenuation 1020 0 dB
CRR RECV-TRANS | 70 80 —
*1 Psophometric filter is used.
*2 AVT is defined at MAO and PBO-PCMOUT.
AVR is defined at PCMIN-VFO.
VOL=0dB
*3 Minimum value of the group delay distortion
1423
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AC Characteristics Continued)

(Fs =8 kHz, Vpp = 3.0 t0 3.6 V, Ta = —40 to +85°C)

Parameter Symbol Freg. Level Condition | Min. Typ. Max. Unit
(Hz) (dBmO)
e 4.61t0 Oto
Discrimination DIS 79 kHz 0 4000 Hz 30 32 — dB
. 300 to 4.6 to 100
Out-of-band Spurious S 3400 0 KHz — -375| -35 | dBmO
) . . fa =470
Intermodulation Distortion IMD fb = 320 -4 2fa —fb — -52 —40 | dBmO
Power Supply Noise Rejection PSR T 0to .
Ratio PSR R | 50kHz 50 mVer L 30 dB
Auxiliary Output Gain Gaux 1020 0 VFOto AUXO| —1.0 0 +1.0 daB
sz Setat -4 dB -5 -4 -3
Gvs -8dB| -9 -8 -7
Gva -12dB| -13 -12 -11
VOL Gain Setting Value Gvs 1020 0| Referenced -16dB| —17 -16 -15 dB
Gve to 0 dB -200B| -21 -20 -19
Gvr seting  4dB| —25 | —24 | —23
Gvs -28dB| -29 -28 =27
*1 Measured inband.
1523
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TIMIN G DIAGRAM
PCM Data Output Timing
Transmit Timing
BCLK q\ 2 3 4 5 6 7 8 9 10\ /11\ /12\ /13\ /14\ f15\ /i16\ /1
txs tsx
twsL |
SYNC twsH r
tsp
txp1 ~ txp2 | txp3 [+
PCMOUT MSD, D6 ) D7 \ D8 } D9 XD10)D11)D12)D13)D1
When txs < 1/2 « Fc, the Delay of the MSD bit is defined as txpi.
When tsx < 1/2 « Fc, the Delay of the MSD bit is defined as tsp.
Receive Timing
BCLK 7 8 9 10\ /11\ /12\ /13\ /14\ /15\ /16\ /1
twsL |
SYNC ’
tos—He oH
PCMIN D6 | D7 \ D8 { D9 XD10)D11)D12)D13)D14/

Figure 1 Basic Timing Diagram

MCU Interface Timing

DCLK 1\_/2\ /3 i 5\ [6\_/7\ /8\ f9\ /i0\ /11\ /12\ /13
teoL— —tbcL teoH—T —tocH
twer twewn
DEN N
t
tCDS Dl CDH
CDIN X B7 X B6 X B5 X B4 X B3 X B2 X BL X BO X
Figure 2 MCU Interface Timing Diagram
1623
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FUNCTIONAL DESCRIPTION
Contr ol Data Description

SW1, SN2----Controlbits for thetransnit speech pédtswitch.
The AD converter input is sedcted accoridg to thebit dat shown in Tale 2.

Table 2
State | SW | SW AD Converter Input MAO PBO Remarks
2 1 Output Output

T1 0 0 No signal (muting state) SG SG —

T2 0 1 Input signal to MAIN Effective SG At initial setting

T3 1 0 Input signal to PBIN SG Effective —

T4 1 1 Addition signal of both Effective | Effective The gain of each input drops by 6dB

MAIN and PBIN

SW3, SNV4.----Controlbits for thereceve speech path swih.
The ontrol should be performed accordp to Table 3.

Table 3
State Sw4 SW3 AOUT+, AOUT- Output AUXO Output Remarks
R1 0 0 SG SG —
R2 0 1 PWI SG At initial setting
R3 1 0 SG DA —
R4 1 1 PWI DA —

DA: DA converter ouput SG:signalgroundvoltage.

VOL1,VOL2,VOL3::---- Control bitsfor the recere signa output level.
By controlling these lits, the aitput levels of VFO ard AUXO canbe catrolled
according ¢ Table 4.

Table 4
VOL1 VOL2 VOL3 Receive Signal Gain Remarks
0 0 0 0dB At initial setting
0 0 1 -4 dB —
0 1 0 -8dB —
0 1 1 -12dB —
1 0 0 -16 dB —
1 0 1 -20dB —
1 1 0 -24 dB —
1 1 1 -28 dB —
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APPLICATION CIRCUIT
1kQ
+3.3V
_ MSM7716P
Microphone '~ 4 MAIN PCMOUT PCM output
analoginput ~ 4 e 20ka |20k
MAO  pcMIN ———) PCM input
Handset ——~ 11 PBIN  BCLK ———) PCM shift clock input
analoginput =, e 20k |20k
PBO sYNC ———) 8 kHz SYNC pulse input
Addition
. R ( )—”—/\/\/\/—GD—’\N\/—
signalinput ™~ 1k 20k | 20k vFo
PWI PDN —O Power down control input
20 kQ “1" = Operation
ﬁ “0” = Power down
Analog output* () & AOUT
Analog inverted AOUT
output* Q
Auxiliary output* O AUXO DCLK
0.1 uF
—H scc DEN Controller
CDIN
AG
ov(O—e o DG
71];710 uF HZE, — 1uF
+3.3V Vpp

0tol10Q

* The swing of the analog output signal is a maximum of +1.0 V above and below the Vpp/2 offset level.
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APPLIC ATI ON INFORMATI ON

Digital pattern for 0 dBmO

The digital pattern fa 0 dBm0 is shown klow.
(SYNC frequency = 8 kHz, signalfrequency= 1kHz)

S2___S3

SG

S6 — S7

O
N
O
w
o)
I
g
a1
g
[e)]
O
3
o
[e7]
o)
(o]

Sample No. | MSD D10 | D11 | D12 | D13 | D14
s1
S2
S3
S4
S5
S6
s7
S8

|k |k|r|lo|lo|lo|o
rlo|lo|r|o|lr |k |o
o|lr|r|o|lr|o|lo|r
rlo|lo|r|o|lr |k |o
|k |kr|r|lo|lo|lo|o
NI == =k=]
o|lo|o|o|r |k |k |F
rlo|lo|r|o|lr | ]|o
o|lo|o|o|r |k |k |k
|k |k|+r|lo|lo|lo|o
o|lo|o|o|r |k |k |k
rlo|lo|r|o|lk |k |o
o|lo|o|o|r |k |k |+
o|lr|r|o|lr|o|lo|r
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NOTES ONUSE

 To ensureproper electrical charactstics, ug bypass gaactorswith excelent highfrequencychaaceristics for
the powver supply ad keepthemas clee as pesilde © the devce pns.

« Conrectthe AG pin and the DG pin asclose aspossible. Conrectto the systemgroundwith low impedance

*Mourt the device drecty on theboad when mounedonPCBs. Do notuse ICsockes. If the se o IC soketis
unavoidale, use tle shat leadtype sacket.

* When mountedon aframe, use electro-mgnetic shieldig, if any electro-magnetic wee sourcs sich as power
supply trarsformes suroundthe device.

* Keep tle voltage on the Vpp pin not lower than—0.3V even instantaneausly to avoid latch-up that may othemwise
occurwhen power is turrgeon.

»Use alow noise (particularly, low level typeof high frequency spke noiseor pulse noise) power supply to avoid
erroneous ueration and the degradation of the characteristis of thae devices.
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PACKAGE DIMENS IONS

(Unit: mm)
SSOP30-P-56-0.65-K \
9.7+ 0.1
AAAAAAAAAAAAA
ol = O
S| 9
o @
S [Te}
EEEELEEELEL L
\N’\[AJ.EX rAiK @ ® 0.7+ 0.05
irror finis| 2T 1.0+ 0.2
0.3TYP. 0-24 53 o @ I°
0| 0
2|y A\ (o-10°
|
,,,,,, o~ [Xe
------------- [e] N
S = 0.5TYP.
71010 SEATING PLANE 06:0.2
Package material Epoxy resin
Lead frame material 42 alloy
Pin treatment Solder plating (>5um)
Oki Electric Industry Co.,Ltd. Package weight (g) 0.19 TYP.
Rev. No./Last Revised 5/Dec. 5, 1996

Notes for Mounting the Surface Mount Type Package

The surface mount type packages are very susceptible to heat in reflow mounting and humidity
absorbed in storage.

Therefore, before you perform reflow mounting, contact 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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REVISION HISTORY
Page
Doc’\lljcr)nent Date Previous | Current Description
' Edition Edition
FEDL7716P-01 Jun. 17, 2004 - - First edition
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NOTICE
1. The information contained herein can clange without natice owing toproduct aml/or techrical improvements.
Before using the product plesse nake surethat the information being referred to is up-to-datke.

2. The outline of acticn ard exanples fa application circlts described herein have been cheen as an
explanationfor the sardad action ard performance of he product Whenplaming to usethe pioduct please
engrre that theexternal conditionsrerefleced in the actal circit, asenbly, ard program desgns.

3. When desgning your product, pleaseuseour product below the gecified maximum ratings ard within the
specified operatirg ranges ircluding, but nat limitedto, operating voltage, power disspaion, ard opeating
temperature.

4. Oki assunes ro respasibility or liability whatscever for ary failure or unusua or unexpectedoperatin
resulting from misuse, éect, improper installation, rear, alterationor accidat, improger handling, or
unusual physical or eectical stress ncluding, butnotlimited b, expoare to paraneters beynd te speified
maximum ratings or operatian ouside the specifiecbperating rang.

5. Neither indemnity against nor licenseof a third party’s industrial andintellectual property right, etc. is
granted by us n connecionwith the use bthe pioductard/or the information and drawings contined herein.
No respasihility is assumed by usfor ary infringement of athird party’s right which may resut from the wse
thered.

6. Theproducs listed in this document are ntended for use n geneal electonics guipmentfor conmercial
applications (e.g, office adomation, commuication equpment, measurerant equiprent, consmer
electronics, et§. Theseproducts arenat, unless sgcifically auhorized by Oki, auhorized foruse in any
systen or application that reqiires sgcial or entanced qulity ard reliahlity characteristics noin any
systen or application where he failure of swch systenor application may resut in the lossor damage of
property, or death or injury to humans.

Sud applications includehut are not lirited to, trdfic and autonotive equipnent, safety devices, axEpace
equpment, nuclear powerontrol, medical equpment ard life-suppat systens.

7. Certain produds in this document may needgovernment appoval before they canbe exported to paticular
countries. The purchaser assumes d¢hrespnsikility of determining the legdity of export o theseproducts
and will take apropriate anchecessy steps at theiown expensefor these.

8. No pat of the conents containedheaein may bereprinted or reproduced without our prior pamisson.

Copyright 2004 Oki Electic Industry Co., Ltd.
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