LAPIS

SEMICONDUCTOR Issue Date: Jun. 25, 2012

MSM7704-01

2ch Single Rail CODEC

GENERAL DESCRIPTION

The MSM7704-01 is two-channel CODEC CMOS ICs for voice signals ranging from 300 to 3400 Hz.

These devices contain filters for A/D and D/A conversion.

Designed especially for a single-power supply and low-power applications, these devices contain two-channel
AD/DA converters in a single chip and achieve a reduced footprint and a reduced number of external
components.

The MSM7704-01 is best suited for an analog interface to an echo canceller DSP used in digital telephone
terminals, digital PABXs, and hands free terminals.

FEATURES

» Single power supply: +2.7 Vto +3.8 V
* Power consumption
Operating mode: 30 mW Typ. 50 mW Max.
Power-saving mode: 3 mW Typ. 6 mW Max.
Power-down mode: 0.03 mW Typ. 0.3 mW Max.
* ITU-T Companding law
MSM7704-01: y/A-law pin-selectable
* Built-in PLL eliminates a master clock
* The PCM interface can be switched between 2 channel serial/parallel
* Transmission clock:64/128/256/512/1024/2048 kHz
96/192/384/768/1536/1544/200 kHz
(During 2 channel serial mode, the 64 and 96 kHz clocks are disabled)
* Adjustable transmit gain
* Built-in reference voltage supply
* Analog output can directly drive a 1.2 kW load
* Package:
24-pin plastic SOP (SOP24-P-430-1.27-K)
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LAPIS Semiconductor Co., Ltd. MSM7704-01
BLOCK DIAGRAM
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MSM7704-01

PIN CONFIGURATION (TOP VIEW)

SGC[1]
AOUT2 2]
NC[3]
AOUT1 [4]
PDN[5 |
CHPS [ 6 |
NC[7]
Vop [ 8]
DG[9]
RSYNC [10]
DIN2 [11]
DIN1 [12]

©

O

24] AIN2
23] GSX2
22] GSX1

21] AIN1
20| NC

19] ALAW
18] AG

7] NC

16] BCLK

[15] XSYNC
14 DOUT2
13] DOUTH

NC : No connect pin
24-Pin Plastic SOP
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LAPIS Semiconductor Co. Ltd. MSM7704-01

PIN AND FUNCTIONAL DESCRIPTIONS

AIN1, AIN2, GSX1, GSX2

AINT and AIN2 are the transmit analog inputs for channels 1 and 2.

GSX1 and GSX2 are the transmit level adjustments for channels 1 and 2.

AINT and AIN2 are inverting inputs for the op-amps. GS5X1 and GSX2 are connected to the
outputs of the op-amps and are used to adjust the level, as shown below.

When AIN1 and AIN2 are not used, connect AIN1 to GSX1 and AIN2 to GSX2. During power
saving mode and power down mode, the GSX1 and GSX2 outputs are in high impedance state.

TR

R GSXi CH1 Gain
C1 Rt
CH1 W W | ANt Gain = R/R1< 10
Analog Input N ¥ R1: Variable
R2 > 20 kQ
Jj C1>1/(2 x3.14 x 30 x R1)
j G5X2 CH2 Gain
€2 RS '
CH2 o1 l—MW LAIN2 Gain = R4/R3 < 10
Analog Input J7/+ " R3: Variahle
R4 > 20 kQ
02 >1/(2 x3.14 x 30 x R3)

N

AOUT1, AOUT2

AOUTT1 is the receive analog output for channel 1 and AOUT?2 is used for channel 2.

The output signal has an amplitude of 2.0 Vpp above and below the signal ground voltage (5G
:1/2 Vpp). When the digital signal of +3 dBmO is input to DIN1 and DIN2, it can drive a load
of 1.2 kQ or more.

During power saving mode, or power down mode, these outputs are at the voltage level of SG
with a high impedance.

Vbp

Power supply for +3 V.

A power supply for an analog circuit in the system to which the device is applied should be used.
A bypass capacitor of 0.1 uF to 1 uF with excellent high-frequency characteristics and a capacitor
of 10 uF to 20 uF should be connected between this pin and the AG pin if needed.
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DIN1

PCM signal input for channel 1 when the parallel mode is selected.

D/ A conversion is performed with the serial PCM signal input to this pin, the RSYNC signal
synchronous with the serial PCM signal, and the BCLK signal, and then the analog output is
output from AOUT1 pin.

The data rate of the PCM signal is equal to the frequency of the BCLK signal.

The PCM signal is shifted at the falling edge of the BCLK signal and latched into the internal
register when shifted by eight bits.

The start of the PCM data (MSD) is identified at the rising edge of RSYNC.

When the serial mode is selected, this pin is not used and should be connected to GND (0 V).

DIN2

PCM signal input for channel 2 when the parallel mode is selected.

D/A conversion is performed with the serial PCM signal input to this pin, the RSYNC signal
synchronous with the serial PCM signal, and the BCLK signal, and then the analog output is
output from AOUT2 pin.

The data rate of the PCM signal is equal to the frequency of the BCLK signal.

The PCM signal is shifted at the falling edge of the BCLK signal and latched into the internal
register when shifted by eight bits.

The start of the PCM data (MSD) is identified at the rising edge of RSYNC.

When the serial mode is selected, this pin is used for the 2ch multiplexed PCM signal input.

BCLK

Shift clock signal input for the DIN1, DIN2, DOUT1, and DOUT2 signals.

The frequency, equal to the data rate, is 64, 96, 128, 192, 256, 384, 512, 768, 1024, 1536, 1544, 2048,
or 200 kHz. Setting this signal to logic "1" or "0" drives both transmit and receive circuits to the
power saving state.

RSYNC

Receive synchronizing signal input.

Eight bits PCM data required are selected from a series of PCM signal to the DINT and DIN2 pins
by the receive synchronizing signal.

All timing signals in the receive section are synchronized by this synchronizing signal. This
signal must be synchronized in phase with the BCLK (generated from the same clock source as
BCLK). The frequency should be 8 kHz +50 ppm to guarantee the AC characteristics which are
mainly the frequency characteristics of the receive section.

However, unless the frequency characteristics of the system used are strictly specified, this
device can operate in the range of 6 kHz to 9 kHz, but the electrical characteristics specified in
the data sheet are not guaranteed.
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LAPIS Semiconductor Co. Ltd. MSM7704-01

XSYNC

Transmit synchronizing signal input.

PCM output signal from the DOUT1 and DOUT?2 pins is output in synchronization with this
transmit synchronizing signal. This synchronizing signal triggers the PLL and synchronizes all
timing signals of the transmit section.

This synchronizing signal must be synchronized in phase with BCLK.

The frequency should be 8 kHz +50 ppm to guarantee the AC characteristics which are mainly
the frequency characteristics of the transmit section.

However, unless the frequency characteristics of the system used are strictly specified, this
device can operate in the range of 6 kHz to 9 kHz, but the electrical characteristics are not
guaranteed.

Setting this signal to logic "1" or "0" drives both transmit and receive circuits to power saving
state.

DOUT1

PCM signal output of channel 1 when the parallel mode is selected.

The PCM output signal is output from MSD in a sequential order, synchronizing with the rising
edge of the BCLK signal.

MSD may be output at the rising edge of the XSYNC signal, based on the timing between BCLK
and XSYNC.

This pin is in a high impedance state except during 8-bit PCM output. It is also in a high
impedance state during power-saving state or power-down state.

When the serial mode is selected, this pin is configured to be the output of serial multiplexed 2ch
PCM signal.

A pull-up resistor must be connected to this pin because it is an open drain output.

This device is compatible with the ITU-T recommendation on coding law and output coding
format.

PCMIN/PCMOUT
Input/Output Level
u-law A-law

MSD MSD
+Full scale 10 00 0 00O 1010 1010
+0 11 1 1 11 1 1 11 0 1 01 01
-0 01 1 1 11 1 1 01 0 1 0101
—Full scale 0 00O 0 00O 0010 1010

6/19



FEDL7704-01-01

LAPIS Semiconductor Co. Ltd. MSM7704-01

DOUT2

PCM signal output for channel 2 when the parallel mode is selected.

The PCM output signal is output from MSD in a sequential order, at the rising edge of the BCLK
signal.

MSD may be output at the rising edge of the XSYNC signal, based on the timing between BCLK
and XSYNC.

This pin is in a high impedance state except during 8-bit PCM output. It is also in a high
impedance state during power-saving state or power-down state.

When the serial mode is selected, this pin is left open.

A pull-up resistor must be connected to this pin because it is an open drain output.

This device is compatible with the ITU-T recommendation on coding law and output coding
format.

The MSM7704-03 (A-law) outputs the character signal inverting the even bits.

CHPS

Control signal input for the mode selection of PCM input and output.

When this signal is at a logic "1" level, the PCM input and output are in the parallel mode. The
PCMdata of CH1 and CH2is input to DIN1Tand DIN2 and output from DOUT1 and DOUT2 with
the same timing.

When this signalis atalogic "0"level, the PCM inputand output arein the serial mode. The PCM
data of CH1 and CH2 is input to DIN2 and output from DOUTT1 as time division multiplexed
data.

The parallel mode is conveniently applied to the digital interface to the echo canceller device, and
the serial mode is applied to the digital interface to PCM multiplexer's for PABXs.

PDN

Power down control signal.
When PDN is at a logic "0" level, both transmit and receive circuits are in power down state.

AG

Analog signal ground.

DG

Ground for the digital signal circuits.

This ground is separate from the analog signal ground. The DG pin must be connected to the AG
pin on the printed circuit board to make a common analog ground.
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LAPIS Semiconductor Co. Ltd. MSM7704-01

SGC

Used to generate the signal ground voltage level by connecting a bypass capacitor.

Connecta 0.1 uF capacitor with excellent high frequency characteristics between the AG pinand
the SGC pin.

ALAW

Control signal input of the companding law selection. The CODEC will operate in the p-law
when this pin is at a logic "0" level and the CODEC will has this pin operate in the A-law when

this pin is at a logic "1" level. The CODEC operates in the pu-law if the pin is left open, since the
pin is internally pulled down.
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ABSOLUTE MAXIMUM RATINGS
Parameter Symbol Condition Rating Unit
Power Supply Voltage Vop — Oto7 v
Analog Input Voltage Vain — -0.3t0 Vpp + 0.3 v
Digital Input Voltage Vpin — -0.3to Vpp + 0.3 V
Storage Temperature Tstg — -551t0 +150 °C
RECOMMENDED OPERATING CONDITIONS
Parameter Symbol Condition Min. Typ. Max. | Unit
Power Supply Voltage Vpp | Voltage must be fixed 2.7 3.0 3.8 vV
Operating Temperature Ta — -30 +25 +85 °C
Analog Input Voltage Vain | Gain =1 — — 1.4 Vpp
Digital Input High Voltage v 0.45xV, — V v
'grat input g Yortag " | XSYNC, RSYNC, BCLK, DINA, |~ 2P bo
DIN2, PDN, CHPS
Digital Input Low Voltage ViL 0 — |016xVpp| V
4,128, 2 12,1024
BCLK = (eliminates 64, 96 kHz, 64,128, 256, 512, 1024,
Clock Frequency Fc when 2ch serial mode) 2048, 96, 192, 384, 768, kHz
1536, 1544, 200
Sync Pulse Frequency Fs | XSYNC, RSYNC — 8.0 — kHz
Clock Duty Ratio D¢ | BCLK 40 50 60 %
Digital Input Rise Time tr | XSYNC, RSYNC, BCLK, DINT, — — 50 ns
Digital Input Fall Time ty | DIN2, PDN, CHPS — — 50 ns
t BCLK—XSYNG, See Timing Di 100 — — ns
Transmit Sync Pulse Setting Time X8 = % ?m?ng fagram
tsx | XSYNC—BCLK, See Timing Diagram| 100 — — ns
1 BCLK—RSYNC, See Timing Di 100 — — ns
Receive Sync Pulse Setting Time RS = = fmfng fagram
tsp | RSYNC—BCLK, See Timing Diagram| 100 — — ns
Sync Pulse Width tws | XSYNC, RSYNC 1 BCLK — 100 us
DIN Set-up Time tps | DIN1, DIN2 100 — — ns
DIN Hold Time tpy | DIN1, DIN2 100 — — ns
R Pull-up resistor, DOUT1, DOUT2| 0.5 — — kQ
Digital Output Load DL P
CpL |DOUTH, DOUT2 — — 100 pF
Transmit gain stage, Gain=1 \Vpp/2-1000 —  |Vpp/2+100| mV
Analog Input Allowable DC Offset Vot - g - g - DD boe ¥
Transmit gain stage, Gain =10 |Vpp/2-10 — | Vpp/2+10| mV
Allowable Jitter Width — | XSYNC, RSYNC — — 500 ns

9/19



LAPIS Semiconductor Co. Ltd.

FEDL7704-01-01

MSM7704-01

ELECTRICAL CHARACTERISTICS

DC and Digital Interface Characteristics

(Vpp=2.7V10 3.8V, Ta=-30°C to +85°C)

Parameter Symbol Condition Min. Typ. Max. | Unit
Ipp1 | Operating mode, No signal — 10.0 14.0 mA
Power-save mode, PDN =1,
Power Supply Current 1002 | XSYNG or BOLK OFF L R L
005 | pighatmput a0y |~ | 001 | 005 | mA
Input High Voltage Vi — 045xVpp| — Vop V
Input Low Voltage Vi — 0.0 —  |0.16xVpp| V
High Level Input Leakage Gurrent lH — — — 2.0 uA
Low Level Input Leakage Current I — — — 0.5 LA
Digital Output Low Voltage VoL | Pull-up resistance > 500 Q 0.0 0.2 04 v
Digital Output Leakage Current lo — — — 10 uA
Input Capacitance Cin — — 5 — pF

Transmit Analog Interface Characteristics

(Vpp=2.7V1t0 3.8V, Ta=-30°C to +85°C)

Parameter Symbol Condition Min. Typ. Max. | Unit
Input Resistance Rinx | AINT, AIN2 10 — — MQ
Output Load Resistance Rigx | GSX1, GSX2 20 — — kQ
Output Load Capacitance Crgx | with respect to SG — — 30 pF
Output Amplitude Vogx -0.7 — +0.7 v
Offset Voltage Vosex Gain =1 =20 — +20 mV
Receive Analog Interface Characteristics
(Vpp=2.7Vto0 3.8V, Ta =-30°C to +85°C)
Parameter Symbol Condition Min. Typ. Max. | Unit
AOUT1, AOUT2 (each) with
Output Load Resistance RLao ( ) 1.2 — — kQ
respect to SG
Output Load Capacitance CLao | AOUTT, AOUT2 — — 50 pF
AOUT1, AOUT2, RL=1.2 kQ
Output Amplitude Voo |- L 1 — 1 v
with respect to SG
AQOUT1, AOUT2 with respect
Offset Voltage Vosao 105G P -100 — +100 mV
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MSM7704-01

AC Characteristics

(Vpp=2.7 V10 3.8V, Ta=-30°C to +85°C)

Level

Parameter Symbol| Freq. Condition| Min. | Typ. | Max. | Unit
(Hz) | (dBmOQ)
Loss T1 60 20 26 — dB
Loss T2 300 -0.15 | +0.07 | +0.20 | dB
Transmit Frequency Response LossT3] 1020 0 Reference ae
LossT4 | 2020 -0.15 | -0.04 | +020 | dB
LossT5 | 3000 -0.15 | +0.06 | +0.20 | dB
LossT6 | 3400 0 0.4 0.80 dB
LossR1 300 -0.15 | -0.03 | +020 | dB
LossR2| 1020 Reference dB
Receive Frequency Response LossR3| 2020 0 -0.15 +0.02 +0.20 dB
LossR4 | 3000 -0.15 | +0.12 | +020 | dB
LossR5 | 3400 0.0 0.46 0.80 dB
SDT1 3 35 43 —
SDT2 0 35 41 —
Transmit Signal to Distortion Ratio | SD T3 | 1020 =30 35 38 — dB
SD T4 =40 | 28 31.5 —
SDT5 -45 23 27 —
SD R1 3 36 43 —
SD R2 0 36 41 —
Receive Signal to Distortion Ratio |SD R3| 1020 =30 36 40 — dB
SD R4 40 | +4 30 33.5 —
SD R5 -45 25 30 —
GT T1 3 -0.3 +0.01 +0.3
GT T2 -10 Reference
Transmit Gain Tracking GTT3| 1020 -40 -0.3 0 +0.3 dB
GT T4 -50 -0.5 -0.03 +0.5
GTT5 -55 -1.2 -0.05 +1.2
GT R1 3 -0.3 -0.06 +0.3
GTR2 -10 Reference
Receive Gain Tracking GTR3 -40 -0.4 +0.2 +0.4
arra| 0 | g | g0 2R Lo B
+0.20
GTR5 -55 9| 42 OB,
+0.3

*1 Psophometric filter is used
*2 Upper is specified for the u-law, lower for the A-law
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AC Characteristics (Continued)

(Vpp=2.7 Vt0 3.8V, Ta=-30°C to +85°C)

Level

Parameter Symbol| Frea. Condition| Min. | Typ. | Max. | Unit
(Hz) | (dBmO0)
, AIN = SG -73.5 -69
. Nidle T — — —
Idle Channel Noise *1 2 -71.5 -68 | dBmQp
NidleR — — *1*3 — 76 —74
AVT Yo=30V} 0338 | 0.350 | 0.362
Absolute Level (Initial Difference) Ta=25°C Vrms
AVR 4| 0483 | 0500 | 0518
ave| 1020 0 =TV 00l 00 | ae
Absolute Level 038V
(Deviation of Temperature and Power) AV Rt Ta=-30 02 . 0.2 d8
to +85°C *4
Ato A
Absolute Delay Td 1020 0 BCLK — — 0.60 ms
=64 kHz
tga T1 500 5 — 0.19 0.75
tga T2 600 — 0.11 0.35
Transmit Group Delay tga T3 | 1000 0 — 0.02 0.125 ms
g T4 | 2600 — 0.05 0.125
g T5 | 2800 — 0.07 0.75
tga R1 500 5 — 0.00 0.75
tqe R2 600 — 0.00 0.35
Receive Group Delay tgR3| 1000 0 — 0.00 0.125 ms
tqeR4 | 2600 — 0.09 0.125
tqeR5 | 2800 — 0.12 0.75
CRT TRANS 5 RECV | 75 80 —
Crosstalk Attenuation CRR | 1020 0 RECV - TRANS 70 76 — dB
CRCH CHtoCH| 75 80 —

*1 Psophometric filter is used
*2 Upper is specified for the u-law, lower for the A-law

*3 Input "0" code to PCMIN
*4  AVT is defined between G5X and DOUT and AVR between DIN and AOUT

*5 Minimum value of the group delay distortion
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AC Characteristics (Continued)

(Vpp=2.7 Vt0 3.8V, Ta=-30°C to +85°C)

Parameter Symbol| Freq. | Level |conditon Min. | Typ. | Max. | Unit
(Hz) | (dBmO)
L 4.6 kHz to 0to
Discrimination DIS 0 30 32 — dB
72 kHz 4000 Hz
300 to 4.6 kHz to
t-of- i — -37. - B
Out-of-band Spurious S 3400 0 100 kHz 37.5 35 | dBmO
. : . fa =470
Intermodulation Distortion IMD -4 2fa—1b — -52 -35 |dBmO
fb =320
. o _|PSRT| Oto *6
Power Supply Noise Rejection Ratio 50 mVpp — 30 — dB
PSRR| 50 kHz
tsp 20 — 200
. . txD1 20 — 200
Digital Output Delay Time CL=100 pF + 1 LSTTL ns
txp2 20 — 200
txp3 20 — 200

*6 The measurement under idle channel noise
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TIMING DIAGRAM

Transmit Timing

BCLK _ / r [ 1 2 3 4 5 6 7 8 9 10 1
1

XS 1 - tsx
XSYNC / tws \L
DOUTH txp1 tsp txp2 Vj( txpg <
DOUT2 MSDX D2 X D3 D4 X D5 X D6 X D7 X D8 [/

Transmit Side

Receive Timing

BCLK 1 2 3 4 5 6 7 8 9 10 1

trs =1 1SR

RSYNC g% tws

tps tpH
DIN XusDX_X D2 thjcx D4 X {05 X XD6 XX D7 X XD8 X

Receive Side

Figure 1 Timing Diagram in the Parallel Mode (CHPS = 1)

BCLK
XSYNC [ [ ]
DOUTH mMSD] D2 [ D3 [ D4 [ D5 D6 ] D7 [ D8 [msD[ D2 [ D3 [ D4 | D5 ] D6 | D7 | D8 [

~——— CH1 PCM Data —— CH2 PCM Data

Transmit Side

oLk LUy L L L

RSYNG [ [ ]

DIN2 mMsD] D2 [ D3 [ D4 [ D5] D6 D7 [ D8 [msD] D2 | D3] D4 ] D5] D6 | D7 | D8
«—— (CH1 PCM Data ———=——-— CH2 PCM Data ——

Receive Side

Figure 2 Timing Diagram in the Serial Mode (CHPS = 0)
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APPLICATION CIRCUIT

Example of Basic Connection (PCM Serial Mode Operation)

+3V
MSM7704 1kO
I AINA1 DOUTH1 2ch Multiplex PCM
CH1 % .
Analog Input g E L’va GSX1 DOUT2——(Open)  Signal Output
CH1 VWA AOUTH1 DIN2 —————o 2ch Multiplex PCM
Analog Output <§ % DINT|——0V  Signal Intput
AIN2 BCLK|——— Bit Clock Input
CH2 o
Analog Input E g? GSX2 égmg —1— Sync Pulse Input
CH2 WA AOUT2 PDN|————— Power Down Gontrol Input
% 1: Operation
Analog Output % —1SGC )
01 uF AG CHPS 0V 0: Power Down
0Vo T DG Vbp
10 }LF% 1 uF —‘
+3V o—w + ]
0to10Q
PCM Parallel Mode
MSM7704 +3V
CH1 o WA AINT % %
Analog Input L GSX1 DOUT1 o CH1 PCM Signal Output
DOUT2 © (CH2 PCM Signal Qutput
CH1 o AOUT1 ,
Analog Output DIN2 —— CH2 PCM Signal Input
DIN{ ————o CH1 PCM Signal Input
CH2 o WA AIN2
Analog Input W GSX2 BCLK|——o Bit Clock Input
XSYN
E:\HZI st o AOUT2 RgYNg — 71— Sync Pulse Input
falog Lutpt PDN|———o Power Down Control Input
TuFE | SGC
0.1u AG CHPS 3V 1 Operation
0Vo T DG Voo 0 : Power Down
10 uF‘{ﬂ_ T1 uF —‘
+3Vo MA
0to 10Q

The AOUT1 and AOUT2 output signals swing 1.0 V above and below the offset level of Vpp/

2.
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RECOMMENDATIONS FOR ACTUAL DESIGN

¢ Toassure proper electrical characteristics, use bypass capacitors with excellent high frequency
characteristics for the power supply and keep them as close as possible to the device pins.

¢ Connect the AG pin and the DG pin each other as close as possible. Connect to the system
ground with low impedance.

* Mount the device directly on the board when mounted on PCBs. Do not use IC sockets. If an
IC socket is unavoidable, use the short lead type socket.

¢ When mounted on a frame, use electro-magnetic shielding, if any electro-magnetic wave
source such as power supply transformers surround the device.

¢ Keep the voltage on the Vpp pin not lower than 0.3 V even instantaneously to avoid latch-
up phenomenon when turning the power on.

¢ Use a low noise (particularly, low level type of high frequency spike noise or pulse noise)

power supply toavoid erroneous operation and the degradation of the characteristics of these
devices.
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PACKAGE DIMENSIONS

(Unit : mm)

SOP24-P-430-1.27K |

15.95+ 0.1
@ ®
ol O N
3| s <
5| @ 3
ST @ ’
RELLRLEEE 205403
INDEX MARK O @ %3
Mirror finish =9
RO TYP. 1.27 0.35: 0.1 0250 5| «
- RN \
\ _ 0~10°
é ; 2 Qa 12+ 0.2
) =) 1.23TYP.
771012 SEATING PLANE

LAPIS Semiconductor Co. Ltd.

Notes for Mounting the Surface Mount Type Package

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

Therefore, before you perform reflow mounting, contact ROHM'’s responsible sales person for the
product name, package name, pin number, package code and desired mounting conditions (reflow
method, temperature and times).
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REVISION HISTORY
Page
Document No. Date Previous | Current Description
Edition Edition
FEDL7704-01-01 Jun. 25, 2012 - - Final edition

18/19




FEDL7704-01-01

LAPIS Semiconductor Co., Ltd. MSM7704-01

NOTES

No copying or reproduction of this document, in part or in whole, is permitted without the consent of LAPIS
Semiconductor Co., Ltd.

The content specified herein is subject to change for improvement without notice.

The content specified herein is for the purpose of introducing LAPIS Semiconductor's products (hereinafter
"Products"). If you wish to use any such Product, please be sure to refer to the specifications, which can be
obtained from LAPIS Semiconductor upon request.

Examples of application circuits, circuit constants and any other information contained herein illustrate the
standard usage and operations of the Products. The peripheral conditions must be taken into account when
designing circuits for mass production.

Great care was taken in ensuring the accuracy of the information specified in this document. However, should
you incur any damage arising from any inaccuracy or misprint of such information, LAPIS Semiconductor shall
bear no responsibility for such damage.

The technical information specified herein is intended only to show the typical functions of and examples of
application circuits for the Products. LAPIS Semiconductor does not grant you, explicitly or implicitly, any
license to use or exercise intellectual property or other rights held by LAPIS Semiconductor and other parties.
LAPIS Semiconductor shall bear no responsibility whatsoever for any dispute arising from the use of such
technical information.

The Products specified in this document are intended to be used with general-use electronic equipment or
devices (such as audio visual equipment, office-automation equipment, communication devices, electronic
appliances and amusement devices).

The Products specified in this document are not designed to be radiation tolerant.

While LAPIS Semiconductor always makes efforts to enhance the quality and reliability of its Products, a
Product may fail or malfunction for a variety of reasons.

Please be sure to implement in your equipment using the Products safety measures to guard against the
possibility of physical injury, fire or any other damage caused in the event of the failure of any Product, such as
derating, redundancy, fire control and fail-safe designs. LAPIS Semiconductor shall bear no responsibility
whatsoever for your use of any Product outside of the prescribed scope or not in accordance with the instruction
manual.

The Products are not designed or manufactured to be used with any equipment, device or system which requires
an extremely high level of reliability the failure or malfunction of which may result in a direct threat to human
life or create a risk of human injury (such as a medical instrument, transportation equipment, aerospace
machinery, nuclear-reactor controller, fuel-controller or other safety device). LAPIS Semiconductor shall bear
no responsibility in any way for use of any of the Products for the above special purposes. If a Product is
intended to be used for any such special purpose, please contact a ROHM sales representative before purchasing.
If you intend to export or ship overseas any Product or technology specified herein that may be controlled under
the Foreign Exchange and the Foreign Trade Law, you will be required to obtain a license or permit under the
Law.
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