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Fig. 2 MV3100 block diagram

MICROPHONE
AMPLIFIER

MICIN1

MICIN2

VREF

CTL

LSOPP

LSOPN

LOUDSPEAKER
AMPLIFIER

LSC1

1

2

1

2

VREF CTL

ST

IN

AUX

VREF CTL

SUMMING
AMPLIFIER

IN

RECONSTRUCTION
FILTER

CTLVREF

ANTI-ALIAS
FILTER

CTLVREF

DAC

CTLVREF

VREF CTL

SIGMA-DELTA
CODER

CTLVREF

DECIMATOR

CTL

INTERPOLATOR

CTL

SIGNAL
PROCESSOR

LSC2

AUXIN

4

6

12

13

9

8

7

RXIN

PCM
INTERFACE

FS

BCLK

TXOUT

AUXOUT

CTL CTL

CONTROL
REGISTERS

DATA

ENABLE

CLOCK

RESET

CTL
PLL

CD0

CD1

FIN
(MASTER

CLOCK)

CLOCK

VREF CTL

41

42

38

VRDC

44

VREF

VREF

CTL

BUFFER
AMPLIFIER

30

29

28

27

2

18

17

16

14

The MV3100 is a complete integrated audio interface for
digital mobile telehones.Using mixed signal CMOS technology
the device contains a DSP codec for audio to PCM conversion,
together with gain programmable microphone and loudspeaker
amplifiers.

The use of a DSP architecture for the codec function enables
device operation from supplies of 2·7 to 3·6 volts and allows
software programming of gain characteristics.The device re-
quires a minimum of external components giving a physically
small solution, ideal for hand-portable telephones.

FEATURES

■ Highly Integrated Solution with On-chip Audio Interface
■ Meets Relevant Performance Parameters from

MPT1375, I-ETS 300 131:1990, BS6833 and CCITT G714
■ Low Voltage Operation, 2·7V to 3·6V
■ Low Power Consumption, 25mW typ
■ Excellent RF Immunity
■ 16-Bit Linear/8-Bit Companded A/µ-Law

Programmable PCM Interface
■ Gain Programmability Supports many Microphone and

Loudspeaker Sensitivities
■ On-chip PLL Generates all Internal Clocks
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Fig.1 Pin connections - top view. See pin list, Table 1.

APPLICATIONS

■ Digital Cordless Telephones (CT2, DECT, JDCT,
Spread Spectrum)

■ Digital Cellular Telephones (GSM, ADC, JDC)
■ Digital Mobile Radio

ORDERING INFORMATION
MV3100 IG GPBR (Industrial - plastic QFP package)

MV3100
3 VOLT CODEC WITH ANALOG INTERFACE FOR DIGITAL MOBILE TELEPHONES

(Supersedes version in June 1990 Personal Communications IC Handbook)
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Pin

1
2
3
4
5
6
7
8
9
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29
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34
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36
37
38
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41
42
43
44

Name

VDDTX
AUXOUT
IC
MICIN1
GNDTX
MICIN2
AUXIN
LSC2
LSC1
GNDRX
VDDRX
LSOPP
LSOPN
RESET
IC
CLOCK
ENABLE
DATA
IC
IC
IC
IC
IC
NC
VDDD
NC
TXOUT
BCLK
FS
RXIN
GNDD
NC
IC
NC
IC
IC
IC
FIN
VDDPL
GNDPL
CD0
CD1
NC
VRDC

Description

Transmit path analog VDD
Transmit path auxiliary output
Internal connection - do not connect
Microphone amp. input non-inverting input
Transmit path analog ground
Microphone amp. inverting input
Receive path auxiliary input
Summing amplifier intermediate output
Loudspeaker amplifier intermediate input
Receive path analog ground
Receive path analog VDD
Loudspeaker amp. non-inverting output
Loudspeaker amp. inverting output
Master reset (active low)
Internal connection - do not connect
Control interface data clock
Control interface enable
Control interface data input
Internal connection - do not connect
Internal connection - do not connect
Internal connection - do not connect
Internal connection - do not connect
Internal connection - do not connect
No connection
Digital VDD
No connection
PCM interface transmit data output
PCM interface data clock
PCM interface frame sync.
PCM interface receive data input
Digital ground
No connection
Internal connection - do not connect
No connection
Internal connection - do not connect
Internal connection - do not connect
Internal connection - do not connect
PLL reference frequency input (Master Clock)
PLL VDD
PLL ground
PLL capacitor ground connection
PLL capacitor signal connection
No connection
Voltage reference decoupling

transmit filter has reduced bass roll-off.
The filtered digital transmit signal from the Signal Processor

is output via the serial PCM interface. The PCM interface can be
programmed via the control interface to operate in one of three
modes, 16-bit 2's complement linear PCM, 8-bit companded A-
Law coding or 8-bit companded µ-Law coding. In all modes, each
word or byte is output as a serial bit stream at a frame rate of 8K
words/bytes per second under the control of the bit clock BCLK
and the frame sync FS inputs. A mute function is included on the
output.

Table 1 Pin list

DETAILED DESCRIPTION
Microphone Input

The  Microphone Amplifier was designed to meet the CT2
Common Air Interface specification MPT1375 Part 4. With the
transmit gain set to its nominal value, an input of 234·8dBV will
produce a digital output of 0 dBm0.  The circuit was designed for
a microphone with a nominal sensitivity of 241·8dBV/Pa. This
gain may be varied by 13·0dB to 212·0dB in steps of 1dB by
means of the control interface. This gain range is intended to
provide for a microphone sensitivity tolerance of 63 dB and permits
a gain reduction of up to 9dB to reduce sensitivity for use in
conditions of high ambient noise.

The Microphone Amplifier may be powered down by means
of the control interface when not in use to reduce power
consumption.

FUNCTIONAL DESCRIPTION
The transmit circuit has a low noise differential input micro-

phone amplifier front end and is suitable for use with an electret
microphone. For use in cordless or mobile telephone applica-
tions the sensitive analog inputs are designed to be immune to
RF pickup. The transmit gain may be varied over a range of 22·8
dBm0/dBV to 37·8 dBm0/dBV in 1dB steps. An auxiliary analog
output is available.

The analog transmit signal is passed through a simple Anti-
alias Filter and is then sampled by the Sigma-Delta Coder which,
combined with the Decimator, performs a high linearity analog to
digital conversion. This digital signal is then passed to the Signal
Processor which performs the transmit filtering. The transmit
filter may be set to either of two modes. For handset use the full
band-pass filter is implemented, while for base station use the

The digital receive signal is input to the Signal Processor via
the PCM interface as a series of sixteen-bit words or eight-bit
bytes as described above. A separately controlled mute function
may also be applied.

The Signal Processor performs the receive band-pass filter-
ing and then passes the filtered digital signal to the Interpolator.
The Interpolator in conjunction with the DAC performs a high
linearity digital to analog conversion. The resulting analog output
is filtered by the Reconstruction Filter to remove the sampling
noise.

The Summing Amplifier may optionally add to the received
signal the auxiliary analog input and the sidetone signal from the
transmit path. The nominal sidetone gain may be varied from
19·7 dB to 28·7 dB in 3dB steps. The Summing Amplifier output
is connected externally to the Loudspeaker Amplifier input to
enable external filtering components to be added if required. The
Loudspeaker Amplifier is a bridge amplifier which has been
designed to drive a ceramic loudspeaker. It can produce a low
distortion drive into loads of up to 105nF at a peak to peak
amplitude near to twice VDD.

The Phase Locked Loop generates the internal clock signals
from a 32kHz input clock. After power-up the PLL clock must be
enabled by programming Control Register 100 bit 3 (PLL Clock
Enable) to the on state (‘0’).The PLL is specifically designed to
extract a low phase error clock in cases where there is jitter on
the input clock, provided that there are exactly 64 input clock
cycles in every 500Hz period. This ensures accurate clock
extraction from the CT2 ‘ping-pong’ signalling system.

The on-chip bandgap voltage reference provides the neces-
sary biasing and reference voltages required by the analog
circuitry.

Programming of the various gains and operating modes for
the device is by means of a three-wire serial interface to the
Control Registers.  Data is clocked into the Data input under
control of the Clock and Enable inputs. The digital circuitry and
various parts of the analog circuitry may be powered down
individually by means of the control interface. This may be used
to minimise power consumption during various phases of call
set-up and standby operation.

The device is designed to operate from a nominal 3 volt
supply. Separate supply and ground pins are provided for the
transmit analog, receive analog and digital circuits to improve
decoupling between transmit and receive paths and reduce
digital noise breakthrough into the analog circuitry.
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Auxiliary Output
The auxiliary output has a nominal gain of 19·9 dB from the

microphone input. The output level is dependent on the gain
setting giving a gain range of 7·9dB to 22·9dB.  The output is
designed to be able to deliver a 500 mV rms signal into a 30kΩ
120 pF load.

The auxiliary output may be turned off by means of the control
interface when not in use to reduce power consumption.

Loudspeaker Output
The Loudspeaker Amplifier was designed to meet the CT2

Common Air Interface specification MPT1375 Part 4. With the
receive gain set to its nominal value, an output of 26·1dBV will
be produced for a digital input of 0dBm0. The circuit was
designed for a loudspeaker with a nominal sensitivity of 112·0
dBPa/V.  The gain may be varied by 19·0dB to 222·0dB in steps
of 1dB by means of the control interface. This gain range is
intended to provide for a loudspeaker sensitivity tolerance of
6 3dB and permit a gain variation of 16dB to218dB to enable
the implementation of a user volume control.

The Loudspeaker Amplifier may be powered down when not
in use by means of the control interface to reduce power
consumption.

The nominal gain from the auxiliary input to the loudspeaker
output is 13·4dB.  This gain is dependent on the receive gain
setting giving a gain range of 122·4dB to28·6dB.  The auxiliary
input may be disconnected by means of the control interface if
not required.

The nominal sidetone gain from the microphone input to the
loudspeaker output (with both transmit and receive gains set to
nominal) is 25·7dB.  This gain may be varied by 13·0dB to
26·0dB in 3·0dB steps by means of the control interface.  If not
required, the sidetone may be turned off by means of the control
interface.

PCM  INTERFACE
The PCM Interface inputs the received digital signal RXIN

and outputs the transmit digital signal TXOUT in the form of
sixteen-bit words or eight-bit bytes as a serial bit stream under
the control of the two timing signals FS and BCLK.

Three PCM coding options are programmable via the control
interface, linear sixteen-bit 2's complement PCM, eight-bit A-
Law companded PCM or eight bit µ-Law companded PCM. It is
normal in a system to have a single coding scheme; for this
reason Transmit and Receive coding are programmed simulta-
neously to work with the same scheme.

Typ.
Parameter Symbol Units

Min. Max.
Conditions

Value

BCLK frequency (linear mode)
BCLK frequency (companded mode)
BCLK rise time
BCLK fall time
BCLK high time
BCLK low time
FS pulse period

fBCK
fBCK
tBCKR
tBCKF
tBCKH
tBCKL
tSYN

256
128

200
200

5
5

125

kHz
kHz
ns
ns
ns
ns
µs

2048
2048

Fig. 3 PCM Interface timing diagram
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NOTE 1: The Frame Sync (FS) MUST be frequency locked to the 32kHz PLL Master Clock (FIN). The phase relationship is not important.

Table 2 PCM Interface timings

The serial PCM interface thus consists of four pins; three
inputs and one output.

BCLK PCM data clock input
FS PCM frame sync input
TXOUT PCM transmit data output
RXIN PCM receive data input

Interface timings are shown in Figs. 3 and 4.
NOTES
1. The Sync pulse is nominally one clock pulse wide, changes in
state nominally coinciding with the rising edge of the clock. Jitter
on the FS rising edge can occur up to 65µs on the actual and
ideal edge positions.
2. The Data bits are nominally one clock cycle wide, nominally
changing on the rising edge of the clock.
3. Data bits (RXIN) will be latched nominally on the falling edge
of the clock.
4. The data output (TXOUT) will be high impedance between the
end of the last data bit of one word/byte and the beginning of the
first data bit of the next word/byte.
5. The RXIN signal must always be at a solid logic level, even
though it is only the data at the times indicated which is used.  In
the case of RXIN the mid-line should be taken to indicate a ‘don’t
care’ state, not a high impedance state.
6. The Clock signal BCLK may consist of either a train of at least
seventeen pulses in linear PCM mode or nine pulses in A/µ-Law
companded PCM mode (one for FS and one for each data bit),
or be a continuous clock.

This block is the interface between parallel 2's complement
sixteen-bit linear PCM data and serial sixteen- bit linear 2's
complement or serial eight-bit A/µ-Law companded PCM data,
performing parallel-to-serial conversion in the transmit direction
and serial-to-parallel conversion in the receive direction. In
addition to the conversion and coding function the PCM block
implements a mute function. Both TX and RX can be independ-
ently muted. The mute functions are controlled from the micro-
processor bus control interface.

A-Law and µ-Law Codes (8 Bit)
These are non-linear codes in which the signal is described

in terms of a sign bit plus segment and chord bits which denote
the magnitude. There are 7 segments for A- Law and 8 for µ-Law.
The size of the segment increases in approximately exponential
steps. Each segment is divided up linearly into chords (except
the zero level in µ-Law). This means that the resolution is finer
at smaller input voltages than at larger. Tables detailing these

FIN = 32kHz
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Fig. 4 PCM Interface timing diagram (expanded)

Typ.
Parameter Symbol Units

Min. Max.
Conditions

Value

FS to BCLK set-up time
FS to BCLK hold time
BCLK to FS rising time
FS falling to BCLK time
Output delay from Z to high
Output delay from Z to low
Output delay from high to Z
Output delay from low to Z
Output delay from high to low
Output delay from low to high
RXIN set-up time
RXIN hold time

tSSU
tSH
tSR
tSF
tDZH
tDZL
tDHZ
tDLZ
tDHL
tDLH
tRSU
tRH

10
15
25
25

10
15

ns
ns
ns
ns
ns
ns
ns
ns
ns
ns
ns
ns

25
25
25
25
30
30

MSB

tSR

LSB
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BCLK
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LSBMSB
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TXOUT

Fig. 5 Control Interface timing diagram

tDSU

ENABLE
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tDH

PREVIOUS DATA

XX

tCE1

DATA D0 D1 D2 D3 D4 A0 A1 A2        XXXXXXXXXXXXXXXXXXXXXXXXXXXX

NEW DATALATCHED
DATA

tPED

tENW

tCE2

codes can be found in CCITT G711.
In both codes positive values are represented by a sign bit of

1. The A-Law data is alternate digit inverted (ADI) and the µ-Law
magnitude data is in effect inverted. These techniques are used
to ensure that there are sufficient data transitions for good clock
recovery (not performed by the MV3100) on the Received side
of the digital trunk lines when the channel is quiet.

CONTROL INTERFACE (SEE FIGS. 5 AND 6))
The Control Interface essentially has two sections.  Firstly the

serial/parallel input shift and address decode section, which
controls the control registers. This is the Control Interface proper.
Secondly, the reset section which generates a digital chip reset
from the combination of ‘hard’  (i.e., power-on/pin generated)
and ‘soft’ (i.e., programmed into the control registers) resets.

The data is serially clocked into the DATA input by the
CLOCK  input. The first 5 bits are the data to be stored and the
second 3 bits identify which register is to be addressed.  After the
data has been clocked in, a separate ENABLE pulse stores the
data in the appropriate register.

The Control Interface has four inputs:
CLOCK Control Interface clock
DATA Serial data input for the control registers
ENABLE Control Interface enable Signal
RESET See below

The RESET input is used to provide a full chip reset. The
general rule is that, on reset, the chip is set to handset
operation, minimum gain settings and all parts powered
down, with the exception of the PLL and the VREF (CR0<1>)
which is powered up.

Table 3 PCM Interface timings (see Fig. 4)

Notes

2
2
2
2
2
2
2
2
2
2

NOTE 2. Not production tested
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Address Bit

0
1
2
3
4

Function

Undefined
Undefined
Undefined
Undefined
Base Station mode

Bit state

Off

0

On

1
Reset
value

1
1
1
1
0

001

Table 6 Control register CR1 functions

000

CONTROL REGISTER FUNCTIONS (Tables 5 to 10)

Address Bit

0
1
2
3
4

Function

Digital circuitry
PLL/VREF

Microphone amplifier
Loudspeaker amplifier
Auxiliary amplifier

Bit state

Active
Active
Active
Active
Active

0

Standby
Standby
Standby
Standby
Standby

1
Reset
value

1
0
1
1
1

Table 5 Control register CR0 functions

Typ.
Parameter Symbol Units

Min. Max.
Conditions

Value

CLOCK frequency
CLOCK rise time
CLOCK fall time
CLOCK high time
CLOCK low time
DATA set-up time
DATA hold time
CLOCK low to ENABLE high time
ENABLE low to CLOCK high time
ENABLE pulse width

fCK
tCKR
tCKF
tCKH
tCKL
tDSU
tDH
tCE1
tCE2
tENW

32

200
200
3
10
20
10
200

5
5

kHz
ns
ns
ns
ns
ns
ns
ns
ns
ns

2048

Fig. 6 Control Interface timing diagram

Notes

2
2
2
2

Table 4 Control Interface timings

DIGITAL RESET GENERATOR

REGISTER CR0

REGISTER CR1

REGISTER CR2

REGISTER CR3

REGISTER CR4

REGISTER CR5

CR0 ^4:0&

CR1 ^4:0&

CR2 ^4:0&

CR3 ^4:0&

CR4 ^4:0&

CR5 ^3:0&

CR5 ^4&

D ^4:0&

8-BIT SERIAL IN/PARALLEL OUT SHIFT REGISTER

A ^2:0&

A
D

D
R

E
S

S
 B

U
S

DATA

RESET

CLOCK

ENABLE

DIGITAL RESET

18

14

16

17

MV3100

NOTES
3. CLOCK must be low during the ENABLE pulse, otherwise false data will be stored.
4. It is not strictly necessary for the clock pulses to be identical.  So long as tDSU , tDH, and min. tCKH/tCKL are met for every data bit, the waveform could

actually be irregular.
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CONTROL REGISTER FUNCTIONS (continued)

Address Bit

0
1
2
3
4

Function

Reserved

Bit state

0

Note 4

1
Reset
value

0
0
0
0
0

010

Microphone amplifier
(Transmit) gain setting

bits ^3:0& (See Table 14)

Address Bit

0
1
2
3
4

Function
Bit state

0 1
Reset
value

0
0
0
0
0

011

Table 8 Control register CR3 functions

Loudspeaker amplifier
(Receive) gain setting

bits ^4:0& (See Table 21)

Address Bit

0
1
2
3
4

Function

Sidetone path
PLL clock enable
Auxiliary input

Bit state

On
On
On

0

Off
Off
Off

1
Reset
value

1
1
1
1
1

100

Table 9 Control register CR4 functions

Sidetone gain bits ^1:0&
(See Table 26)

Address Bit

0
1
2
3
4

Function

Transmit mute
Receive mute
PCM mode
A/µ-Law
Digital reset

Bit state

Normal
Normal

Compand
A-Law
Normal

0

Mute
Mute
Linear
µ-Law
Reset

1
Reset
value

1
1
1
1
0

101

Table 10 Control register CR5 functions

Table 7 Control register CR2 functions
NOTE 4: Not allowed
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DETAILED SPECIFICATION
These characteristics are guaranteed over the following conditions (unless otherwise stated):

VDD = 2·7V to 3·6V, TAMB = 230°C to 170°C (see note 5)

DC CHARACTERISTICS

DIGITAL CHARACTERISTICS

Typ.
Characteristic Symbol Units

Min. Max.
Conditions

Value

Input low voltage
Input high voltage
Low level input current
High level input current
Output low voltage (TXOUT)
Output high voltage (TXOUT)
Tristate leakage current (TXOUT)
Input capacitance
Output capacitance

0·75

0·75
0·2
0·9

5
5

VDD

VDD

µA
µA
V
VDD

µA
pF
pF

0·2

5
5

0·4

,10

Notes

10
11

12
12

VIL

VIH

IIL
IIH

VOL

VOH

IOZ

CIN

COUT

VDD = 2·7V
VDD = 3·6V
VDD = 2·7V
VDD = 3·6V
VDD = 2·7V
VDD = 3·6V

Typ.
Characteristic Symbol Units

Min. Max.
Conditions

Value

Supply voltage
Operating temperature
Active power dissipation

Standby power dissipation

Powered down dissipation

VDD

TAMB

POP

PSB

PDN

2·7
230

25
40
3·8
6·5
25
30

V
°C

mW
mW
mW
mW
µW
µW

3·6
170
30
48
4·0
6·8
30
50

Notes

8

9
9

Table 11

20·3V to 16V
20·3V to VDD10·3V

240°C to 185°C
255°C to 1125°C

ABSOLUTE MAXIMUM RATINGS
Supply voltage, VDD
Input voltage
Operating temperature
Storage temperature

Master Clock Input
The PLL Master Clock input (FIN, pin 38) will be capable of

accepting a clock with jitter to the following specification:
1. Over a defined 2ms  period there will be exactly 64 cycles of
the 32kHz clock.
2. The maximum error between the ideal and actual clock edges
will be three periods of 1·44MHz  (2·1µs).

Table 12
NOTES
10.All digital input pins except RESET, which has a 10kΩ  pull up resistor giving IIL max = 400µA.
11.All digital input pins.
12.Not production tested.

NOTES
5. All electrical testing is performed at TAMB = 25°C.
6. All detailed specification parameters apply for Linear PCM, A-Law PCM and µ-Law PCM modes.
7. Typical values shown are for the MV3100 operating in Linear mode only.
8. All  ground pins (pins 5, 10, 31 and 40) must be connected together to mimimise any voltage difference between them.  Similarly,

all VDD pins (pins 1, 11, 25  and 39) must be connected together.
9. The Standby mode is with the PLL and VREF powered up only.
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TRANSMIT CHARACTERISTICS
Transmit gain = nominal (see Table 14)

Typ.
Characteristic Symbol Units

Min. Max.
Conditions

Value

Gain (MICIN to TXOUT)
Gain (MICIN to AUXOUT)
Gain variation with temperature
Gain variation with supply
Clipping level distortion
Wide band noise
Narrow band noise
Power supply rejection ratio
MICIN input impedance
AUXOUT load resistance
AUXOUT load capacitance
MICIN common mode rejection ratio

AVTX

AVTA

AVT

AVST

DCLT

NWBT

NNBT

PSRR
ZIN

RLA

CLA

CMRR

21·0
20·5

60

30

40

34·8
19·9

20

dBm0/dBV
dB
dB
dB
%

dBm0p
dBm0

dB
kΩ
kΩ
pF
dB

11·0
10·5

1
269
276

20

Notes

13

13
14

13, 15
13, 16

13

17

1kHz
1kHz
230°C to 170°C
2·7V to 3·6V
Output = 3dBm0

TRANSMIT GAIN VARIATION WITH AMPLITUDE
Frequency = 700Hz to 1100Hz

dBV

289·4
284·4
274·4
264·4
254·4
244·4
234·4
231·4

Input amplitude

mVrms

0·034
0·06
0·19
0·6
1·9
6·0
19·0
27·0

Min.

Relative gain (dB)

Typ.

0

Max.

21·6
20·6
20·3
20·3
20·3

20·3
20·3

11·6
10·6
10·3
10·3
10·3

10·3
10·3

dBV

279·4
274·4
264·4
254·4
244·4
234·4

Input amplitude

mVrms

0·11
0·19
0·6
1·9
6·0
19·0

Min.

Signal to distortion (dBp)

Typ. Max.

24
29
35
35
35
35

TRANSMIT DISTORTION VARIATION WITH AMPLITUDE
Frequency = 1020Hz

Table 15 Table 16

Table 13NOTES
13. Not production tested.
14. Bandwidth 300Hz to 3400Hz, psophometrically weighted.
15. Any 10Hz band centred over the frequency range 305Hz to 3395Hz.
16. 20mVp-p sinewave at 500Hz applied to the positive supply.
17. 20mVp-p sinewave at 500Hz applied to both microphone input pins.

8·1
9·1
10·1
11·1
12·1
13·1
14·1
15·1
16·1
17·1
18·1
19·1
20·1
21·1
22·1
23·1

Control Word 2

D4

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

D3

0
0
0
0
0
0
0
0
1
1
1
1
1
1
1
1

D2

0
0
0
0
1
1
1
1
0
0
0
0
1
1
1
1

D1

0
0
1
1
0
0
1
1
0
0
1
1
0
0
1
1

D0

0
1
0
1
0
1
0
1
0
1
0
1
0
1
0
1

Min.

22·6
23·6
24·6
25·6
26·6
27·6
28·6
29·6
30·6
31·6
32·6
33·6
34·6
35·6
36·6
37·6

Typ. Max.

Main path (dBm0/dBV)

22·8
23·8
24·8
25·8
26·8
27·8
28·8
29·8
30·8
31·8
32·8
33·8
34·8
35·8
36·8
37·8

23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38

Min.

7·7
8·7
9·7
10·7
11·7
12·7
13·7
14·7
15·7
16·7
17·7
18·7
19·7
20·7
21·7
22·7

Typ. Max.

Auxiliary path (dB)

7·9
8·9
9·9
10·9
11·9
12·9
13·9
14·9
15·9
16·9
17·9
18·9
19·9
20·9
21·9
22·9

TRANSMIT GAIN CONTROL RANGE
Nominal gain is highlighted

Table 14

www.DataSheet4U.com



MV3100

9

TRANSMIT FREQUENCY RESPONSE -
HANDSET MODE (SEE FIG. 7)

Response relative to 1kHz. Input signal level = 234·8dBV.

TRANSMIT FREQUENCY RESPONSE -
BASE STATION MODE (SEE FIG. 8)

Response relative to 1kHz. Input signal level = 234·8dBV.

Fig. 8 Typical transmit frequency response - base station mode

Fig. 7 Typical transmit frequency response - handset mode

Frequency (Hz) Typ. (dB)Min. (dB) Max. (dB)

100
200
300
500
1000
3000
3400
4000

25
21
21
21
26

214·2
25·9
21·9

0
0
0

20·1
23·0

212
22
0
1
1
1
1
0

Table 18

Frequency (Hz) Typ. (dB)Min. (dB) Max. (dB)

100
200
300
1000
3000
3400
4000

210
23
24
26

222·3
213
27·4

0
0
0

23·0

220
23
22

3·5
4
2

Table 17
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TRANSMIT OUT-OF-BAND SIGNAL
Response relative to 1kHz. Input signal level = 234·8dBV.
Output is total power relative to that for 1kHz.

Frequency (Hz) Typ. (dB)Min. (dB) Max. (dB)

4650
5000
6000
6500
7000
7500

230
231·5
235
236
237·5
239

Table 19

RECEIVE CHARACTERISTICS
Receive gain = nominal (see Table 21)

Typ.
Characteristic Symbol Units

Min. Max.
Conditions

Value

Gain (RXIN to LSOPP/LSOPN)
Gain (AUXIN to LSOPP/LSOPN)
Gain variation with temperature
Gain variation with supply
Clipping level distortion
Wide band noise
Narrow band noise
Signal out-of-band noise
AUXIN input impedance
Sampling noise
Power supply rejection ratio
Louspeaker output load

AVRX

AVRA

AVTR

AVSR

DCLR

NWBR

NNBR

NOBR

ZINA

NS

PSRR
ZL

21·0
20·5

45

26

26·1
13·4

20

88

dBV/dBm0
dB
dB
dB
%

dBVp
dB
dB
kΩ

dBV
dB
nF

11·0
10·5
,0·5
272
276

279

105

Notes

18

18
19

18, 20
21

18, 22

1kHz
1kHz
230°C to 170°C
2·7V to 5·5V
3dBm0, 1kHz

At 8kHz

Table 20
NOTES
18. Not production tested.
19. Bandwidth 300Hz to 3400Hz psophometrically weighted.
20. Any 10Hz band centred over the frequency range 305Hz to 3395Hz.
21. For an input signal of 0dBm0 at 1kHz, the ratio between the signal at 1kHz and any signal between 4kHz and 8kHz at the loudspeaker.
22. 20mVp-p sinewave at 500Hz applied to the positive supply.

www.DataSheet4U.com



MV3100

11

28·4
27·4
26·4
25·4
24·4
23·4
22·4
21·4
20·4
0·6
1·6
2·6
3·6
4·6
5·6
6·6
7·6
8·6
9·6
10·6
11·6
12·6
13·6
14·6
15·6
16·6
17·6
18·6
19·6
20·6
21·6
22·6

Control Word 3

D4

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

D3

0
0
0
0
0
0
0
0
1
1
1
1
1
1
1
1
0
0
0
0
0
0
0
0
1
1
1
1
1
1
1
1

D2

0
0
0
0
1
1
1
1
0
0
0
0
1
1
1
1
0
0
0
0
1
1
1
1
0
0
0
0
1
1
1
1

D1

0
0
1
1
0
0
1
1
0
0
1
1
0
0
1
1
0
0
1
1
0
0
1
1
0
0
1
1
0
0
1
1

D0

0
1
0
1
0
1
0
1
0
1
0
1
0
1
0
1
0
1
0
1
0
1
0
1
0
1
0
1
0
1
0
1

Min. Typ. Max.

Main path (dBV/dBm0)

Min. Typ. Max.

Auxiliary path (dB)

RECEIVE GAIN CONTROL RANGE
Nominal gain is highlighted

228·3
227·3
226·3
225·3
224·3
223·3
222·3
221·3
220·3
219·3
218·3
217·3
216·3
215·3
214·3
213·3
212·3
211·3
210·3
29·3
28·3
27·3
26·3
25·3
24·3
23·3
22·3
21·3
20·3
0·7
1·7
2·7

228·1
227·1
226·1
225·1
224·1
223·1
222·1
221·1
220·1
219·1
218·1
217·1
216·1
215·1
214·1
213·1
212·1
211·1
210·1
29·1
28·1
27·1
26·1
25·1
24·1
23·1
22·1
21·1
20·1
0·9
1·9
2·9

227·9
226·9
225·9
224·9
223·9
222·9
221·9
220·9
219·9
218·9
217·9
216·9
215·9
214·9
213·9
212·9
211·9
210·9
29·9
28·9
27·9
26·9
25·9
24·9
23·9
22·9
21·9
20·9
0·1
1·1
2·1
3·1

28·8
27·8
26·8
25·8
24·8
23·8
22·8
21·8
20·8
0·2
1·2
2·2
3·2
4·2
5·2
6·2
7·2
8·2
9·2
10·2
11·2
12·2
13·2
14·2
15·2
16·2
17·2
18·2
19·2
20·2
21·2
22·2

28·6
27·6
26·6
25·6
24·6
23·6
22·6
21·6
20·6
0·4
1·4
2·4
3·4
4·4
5·4
6·4
7·4
8·4
9·4
10·4
11·4
12·4
13·4
14·4
15·4
16·4
17·4
18·4
19·4
20·4
21·4
22·4

Table 21

RECEIVE GAIN VARIATION WITH AMPLITUDE
Frequency = 700Hz to 1100Hz

255
250
240
230
220
210

0
3

Min.

Relative gain (dB)

Typ.

0

Max.

21·6
20·6
20·3
20·3
20·3

20·3
20·3

11·6
10·6
10·3
10·3
10·3

10·3
10·3

245
240
230
220
210

0

Min.

Signal to distortion (dBp)

Typ. Max.

24
29
35
35
35
35

RECEIVE DISTORTION VARIATION WITH AMPLITUDE
Frequency = 1020HzInput level (dBm0)

Input level (dBm0)

Table 22 Table 23

www.DataSheet4U.com



MV3100

12

Frequency (Hz) Typ. (dB)Min. (dB) Max. (dB)

100
160
300
500
1000
3000
3400
4000

25
21

21
26

222·2
211
22
0·2
0
0

0·2
23·0

220
26
0
1

1
1
0

Table 24

RECEIVE FREQUENCY RESPONSE (SEE FIG. 9)
Response relative to 1kHz. Signal level = 216dBm0.

Control Word 4

D4

X
X
X
X
X

D3

X
X
X
X
X

D2

0
0
0
0
1

D1

1
1
0
0
X

D0

1
0
1
0
X

Min. Typ. Max.

Sidetone gain (dB)

29·1
26·1
23·1
20·1
235

SIDETONE GAIN CONTROL RANGE
Nominal gain is highlighted

Table 26

100                                                                              1000                                                                             10000

5

0

25

210

215

220

225

230

FREQUENCY (Hz)

L
E

V
E

L
 (

d
B

)

Fig. 9 Typical receive frequency response

BIDIRECTIONAL CHARACTERISTICS

Typ.
Characteristic Symbol Units

Min. Max.
Conditions

Value

Sidetone gain
Gain variation with temperature
Gain variation with supply
Crosstalk, Tx to Rx
Crosstalk, Rx to Tx

22·0
21·0

25·7

260
260

12·0
11·0

AS

AST

ASS

XTR

XRT

dB
dB
dB
dB
dB

No sidetone

Table 25

Notes

23

NOTE 23. Not production tested.

28·3
25·3
22·3
19·3

28·7
25·7
22·7
19·7
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G
A

IN
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d
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)

2

1·5

1

0·5

0

20·5
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21·5
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255 245 235 225 215 25 5

INPUT LEVEL (dBm0)

Fig. 10 Typical transmit path gain v. input level. Signal frequency = 1·0kHz

G
A

IN
 (

d
B

)
2

1·5

1

0·5

0

20·5

21

21·5

22

290 280 270 260 250 240 230 220

INPUT LEVEL (dBv)

Fig. 11 Typical receive path gain v. input level. Signal frequency = 1·0kHz
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Fig. 12 Typical transmit path SINAD v. input level. Signal frequency = 1·0kHz
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Fig. 13 Typical receive path SINAD v. input level, over full specification range. Signal frequency = 1·0kHz
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Fig. 14 Typical handset application circuit
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PACKAGE DETAILS
Dimensions are shown thus: mm (in).

HEADQUARTERS OPERATIONS
GEC PLESSEY SEMICONDUCTORS
Cheney Manor, Swindon,
Wiltshire SN2 2QW, United Kingdom.
Tel: (0793) 518000
Fax: (0793) 518411

GEC PLESSEY SEMICONDUCTORS
P.O. Box 660017
1500 Green Hills Road,
Scotts Valley, CA95067-0017
United States of America.
Tel (408) 438 2900
Fax: (408) 438 5576

CUSTOMER SERVICE CENTRES
● FRANCE & BENELUX Les Ulis Cedex Tel: (1) 64 46 23 45 Tx: 602858F

Fax : (1) 64 46 06 07
● GERMANY Munich Tel: (089) 3609 06-0 Tx: 523980 Fax : (089) 3609 06-55
● ITALY Milan Tel: (02) 66040867 Fax: (02) 66040993
● JAPAN Tokyo Tel: (03) 3296-0281 Fax: (03) 3296-0228
● NORTH AMERICA Integrated Circuits and Microwave Products, Scotts Valley, USA

Tel: (408) 438 2900 Fax: (408) 438 7023.
Hybrid Products,  Farmingdale, USA Tel (516) 293 8686 Fax: (516) 293 0061.

● SOUTH EAST ASIA Singapore Tel: (65) 3827708 Fax: (65) 3828872
● SWEDEN Stockholm Tel: 4687029770 Fax: 4686404736
● UK, EIRE, DENMARK, FINLAND & NORWAY

Swindon Tel: (0793) 518510 Tx: 444410 Fax : (0793) 518582
These are supported by Agents and Distributors in major countries world-wide.

 GEC Plessey Semiconductors 1993 Publication No. DS3307 Issue No. 2.3 October 1993
This publication is issued to provide information only which (unless agreed by the Company in writing) may not be used, applied or reproduced for any purpose nor form part of any order or contract nor to be regarded
as a representation relating to the products or services concerned.  No warranty or guarantee express or implied is made regarding the capability, performance or suitability of any product or service.  The Company
reserves the right to alter without prior knowledge the specification, design or price of any product or service.  Information concerning possible methods of use is provided as a guide only and does not constitute
any guarantee that such methods of use will be satisfactory in a specific piece of equipment.  It is the user's responsibility to fully determine the performance and suitability of any equipment using such information
and to ensure that any publication or data used is up to date and has not been superseded.  These products are not suitable for use in any medical products whose failure to perform may result in significant injury

or death to the user.  All products and materials are sold and services provided subject to the Company's conditions of sale, which are available on request.

13·65/14·15
(0·537/0·557)

0·65/0·95
(0·026/0·037)

0·80 (0·031)
NOM. SPACING
IN 4x11 POSITIONS

2·39 (0·094)
MAX.

PIN 1 IDENT

PIN 1

0·30/0·45
(0·012/0·018)

9·90/10·10
(0·390/0·398)

44-LEAD PLASTIC QUAD FLATPACK – GP44

0·013/0·020
(0·005/0·008)

1·97/2·09
(0·078/0·082)

0·15/0·30
(0·006/0·012)

0° - 7°

8·00 (0·315)
REF.

This package outline diagram is for 
guidance only. Please contact your 
GPS Customer Service Centre for 
further information.
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