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INFORMATION IN THIS DOCUMENT IS INTENDED AS A REFERENCE TO ASSIST OUR CUSTOMERS IN THE SELECTION OF
SHANGHAI FUDAN MICROELECTRONICS CO., LTD PRODUCT BEST SUITED TO THE CUSTOMER'S APPLICATION; THEY DO
NOT CONVEY ANY LICENSE UNDER ANY INTELLECTUAL PROPERTY RIGHTS, OR ANY OTHER RIGHTS, BELONGING TO
SHANGHAI FUDAN MICROELECTRONICS CO., LTD OR A THIRD PARTY. WHEN USING THE INFORMATION CONTAINED IN
THIS DOCUMENTS, PLEASE BE SURE TO EVALUATE ALL INFORMATION AS A TOTAL SYSTEM BEFORE MAKING A FINAL
DECISION ON THE APPLICABILITY OF THE INFORMATION AND PRODUCTS. SHANGHAI FUDAN MICROELECTRONICS CO.,
LTD ASSUMES NO RESPONSIBILITY FOR ANY DAMAGE, LIABILITY OR OTHER LOSS RESULTING FROM THE INFORMATION
CONTAINED HEREIN. SHANGHAI FUDAN MICROELECTRONICS CO., LTD PRODUCTS ARE NOT INTENDED FOR USE IN
MEDICAL, LIFE SAVING, OR LIFE SUSTAINING APPLICATIONS. THE PRIOR WRITTEN APPROVAL OF SHANGHAI FUDAN
MICROELECTRONICS CO., LTD IS NECESSARY TO REPRINT OR REPRODUCE IN WHOLE OR IN PART THESE DOCUMENTS.
Future routine revisions will occur when appropriate, without notice. Contact Shanghai Fudan Microelectronics Co., Ltd sales office to
obtain the latest specifications and before placing your product order. Please also pay attention to information published by
Shanghai Fudan Microelectronics Co., Ltd by various means, including Shanghai Fudan Microelectronics Co., Ltd home page
(http://www.fmsh.com/).

Please contact Shanghai Fudan Microelectronics Co., Ltd local sales office for the specification regarding the information in this
documents or Shanghai Fudan Microelectronics Co., Ltd products.
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Product Overview

Instruction

The FM1062 and FM1062A are integrated circuits that perform all speech and line interface
functions required in fully electronic telephone sets. They perform electronic switching between
dialling and speech. The ICs operate at line voltage down to 1.6 V DC (with reduced performance)
to facilitate the use of more telephone sets connected in parallel. FM1062 / FM1062A improve the
EMC performance in-circuit which can enhance the telephone sets’ EMC.

Features

Low DC line voltage; operates down to 1.6 V (excluding polarity guard)
Voltage regulator with adjustable static resistance
Provides a supply for external circuits

L R R R 2

Symmetrical high-impedance inputs (64KQ) for dynamic, magnetic or piezoelectric
microphones

Asymmetrical high-impedance input (32KQ) for electrets microphones

DTMF signal input with confidence tone

L 2R 2R 2

Mute input for pulse or DTMF dialling

- FM1062: active HIGH (MUTE)

- FM1062A: active LOW (MUTE)

Receiving amplifier for dynamic, magnetic or piezoelectric earpieces
Large gain setting ranges on microphone and earpiece amplifiers

L 2R R 2

Line loss compensation (line current dependent) for microphone and earpiece
amplifiers

Gain control curve adaptable to exchange supply

DC line voltage adjustment facility

L R 2R 2

enhanced EMC performance
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Block Diagram
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Figure 1 Block Diagram
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Pin Configurations

IN[1 ||~ [76] sLpE
GAS1 [ 2 | | 15 ] AGC
GAS2 | 3 14 | REG
Qr[ 4 | 13 ] vee
FM1062
GAR | 5 12 | MUTE
MICN [ 6 11 | DTMF
MICP | 7 10 | IR
NC E E VEE
Pin Definitions
SYMBOL PIN DESCRIPTION
LN 1 positive line terminal
GAS1 2 gain adjustment; transmitting amplifier
GAS2 3 gain _a_djustment; transmitting
amplifier
QR 4 non-|_n.vert|ng output; receiving
amplifier
GAR 5 gain adjustment; receiving
amplifier
MIC- 6 inverting microphone input
MIC+ 7 non-inverting microphone input
NC 8 NC
VEE 9 negative line terminal
IR 10 receiving amplifier input
DTMF 11 dual-tone multi-frequency input
MUTE 12 mute input (see note 1)
VCC 13 positive supply decoupling
REG 14 voltage regulator decoupling
AGC 15 automatic gain control input
SLPE 16 slope (DC resistance) adjustment

Note:
Pin 12 is active HIGH (MUTE) for FM1062 and LOW (MUTE) for FM1062A.
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Function Description

Supplies VCC, LN, SLPE, REG

Power for the IC and its peripheral circuits is usually obtained from the telephone line. The supply
voltage is derived from the line via a dropping resistor and regulated by the IC. The supply voltage
Ve may also be used to supply external circuits e.g. dialling and control circuits. Decoupling of the
supply voltage is performed by a capacitor between V¢ and Vee. The internal voltage regulator is
decoupled by a capacitor between REG and VEE . The DC current flowing into the set is
determined by the exchange supply voltage Ve, the feeding bridge resistance Rexn and the DC
resistance of the telephone line Rjpe.

At line currents below 9 mA the internal reference voltage is automatically adjusted to a lower value
(typically 1.6 V at 1 mA). This means that more sets can be operated in parallel with DC line
voltages (excluding the polarity guard) down to an absolute minimum voltage of 1.6 V. At line
currents below 9 mA the circuit has limited sending and receiving levels. The internal reference
voltage can be adjusted by means of an external resistor (Rya). This resistor when connected
between LN and REG will decrease the internal reference voltage and when connected between
REG and SLPE will increase the internal reference voltage.

Microphone Inputs MIC+ and MIC- and Gain Pins GAS1 and GAS2

The circuit has symmetrical microphone inputs. Its input impedance is 64kQ (2 x 32kQ) and its
voltage gain is typically 52 dB (when R7 = 68kQ, see Figures 2 and 3). Dynamic, magnetic,
piezoelectric or electrets (with built-in FET source followers) can be used. The gain of the
microphone amplifier can be adjusted between 44 dB and 52 dB to suit the sensitivity of the
transducer in use. The gain is proportional to the value of R7 which is connected between GAS1
and GAS2.

Input MUTE (FM1062)

When MUTE is HIGH the DTMF input is enabled and the microphone and receiving amplifier inputs
are inhibited. The reverse is true when MUTE is LOW or open-circuit. MUTE switching causes only
negligible clicking on the line and earpiece output. If the number of parallel sets in use causes a
drop in line current to below 6 mA the speech amplifiers remain active independent to the DC level
applied to the MUTE input.
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Input MUTE (FM1062A)

When MUTE is LOW or open-circuit, the DTMF input is enabled and the microphone and receiving
amplifier inputs are inhibited. The reverse is true when MUTE is HIGH. MUTE switching causes
only negligible clicking on the line and earpiece output. If the number of parallel sets in use causes
a drop in line current to below 6 mA the DTMF amplifier becomes active independent to the DC
level applied to the MUTE input.

Dual-tone Multi-frequency Input DTMF

When the DTMF input is enabled dialling tones may be sent on to the line. The voltage gain from
DTMF to LN is typically 25.5 dB (when R7 = 68 kQ) and varies with R7 in the same way as the
microphone gain. The signaling tones can be heard in the earpiece at a low level (confidence
tone).

Receiving Amplifier IR, QR and GAR

The receiving amplifier has one input (IR) and a non-inverting output (QR). The IR to QR gain is
typically 31 dB (when R4 = 100 kQ). It can be adjusted between 20 and 31 dB to match the
sensitivity of the transducer in use. The gain is set with the value of R4 which is connected
between GAR and QR. The overall receive gain, between LN and QR, is calculated by subtracting
the anti-sidetone network attenuation (32 dB) from the amplifier gain. The output voltage of the
receiving amplifier is specified for continuous-wave drive. The maximum output voltage will be
higher under speech conditions where the peak to RMS ratio is higher.

Automatic Gain Control input AGC

Automatic line loss compensation is achieved by connecting a resistor (R6) between AGC and Vgg.
The automatic gain control varies the gain of the microphone amplifier and the receiving amplifier
in accordance with the DC line current. The control range is 5.8 dB which corresponds to a line
length of 5 km for a 0.5 mm diameter twisted-pair copper cable with a DC resistance of 176 Q/km
and average attenuation of 1.2 dB/km. Resistor R6 should be chosen in accordance with the
exchange supply voltage and its feeding bridge resistance. The ratio of start and stop currents of
the AGC curve is independent of the value of R6. If no automatic line-loss compensation is
required the AGC pin may be left open-circuit. The amplifiers, in this condition, will give their
maximum specified gain.

Enhanced EMC performance

The input pins FM1062 / FM1062A are added RC filters to improve the EMC performance, so the
telephone sets which used FM1062 / FM1062A are easily to handle the EMC design..
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Absolute Maximum Ratings
SYMBOL PARAMETER CONDITIONS MIN. | MAX. | UNIT
V. N positive continuous line voltage 12 \Y
repetitive line voltage during
Vin R) | switch-on or line interruption 13.2 v
Vin (RM) repetitive peak line voltage fora | R9 = lZOQ; R10 = 13Q; o8 Vv
1 mspulse per5s see Figureb
line line current R9 = 20Q 140 mA
Piot total power dissipation R9 = 20Q 600 mwW
Tamb operating ambient temperature -25 +75 °C
Tstg storage temperature -40 +125 °C
Characteristics
line = 11 to 140mA,; Vee = OV; f = 800Hz; T.mp = 25°C; Unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. | TYP. MAX. | UNIT
voltage drob over MIC inputs open-circuit
Vin Circuﬁ betw‘éen [N | line = 15 mA 355 | 40 425 | V
line = 100 MA 4.9 57 6.5 \
lcc supply current VCC =28V 0.9 1.35 mA
lline = 15 mA;
supply voltage MUTE = HIGH; Ip = 1.2 mA 1.9 2.7 3.5 \Y
Vee available for MUTE = HIGH; Ip = 0 mA 2.5 3.4 3.8 \
peripheral circuitry | MUTE = LOW; Ip = 1.2 mA 2.2 2.7 4.5 \Y
MUTE = LOW; Ip =0 mA 2.5 3.4 3.8 \
Gy MIC voltage gain MIC+ | l;he = 15 mA; R7 = 68 kQ 50.5 52.0 54.5 dB
v MIC- to LN line = 100 mA; R7 = 68 kQ 440 | 455 | 47.0 dB
voltage gain from o . _
Gy DTMF DTME to LN line = 15 MA; R7 = 68 kQ 240 | 255 | 27.0 dB
output voltage —400/- | —
VN (rms) (RMS value) THD = 10%; liine = 15 MA 1.7 2.3 \
Gv RA voltage gain from | l;ne = 15 mA; R = 300Q 29.5 31 325 dB
IR to QR line = 100 MA; R_ = 300Q 24.5 26 27.5 dB
THD = 2%:; sine wave drive;
Vo (rms) output voltage R4 =100 kQ; lline =15 mA;
© (RMS value) Ip =0 mA; R = 150Q 0.22 | 0.33 \
R. =450 0.3 0.48 \%
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Figure 2 Test circuit for defining FM1062 voltage gain of MIC+, MIC- and DTMF inputs
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Figure 3 Test circuit for defining FM1062A voltage gain of MIC+, MIC- and DTMF inputs
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Figure 4 Test circuit for defining FM1062 voltage gain of receiving amplifier
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Figure 5 Test circuit for defining FM1062A voltage gain of receiving amplifier
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Application Circuit
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Figure 6 Typical application of FM1062A

Note: Pin 12 is active HIGH (MUTE) for FM1062 and LOW (MUTE) for FM1062A.
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Revision History

. |Publication Paragraph or . ‘g
Version date Pages lllustration Revise Description
1.0 Oct. 2001 6 Initial Release.
2.0 Oct. 2007 13 Updated Format.
21 May. 2008 13 | Sales and service [Updated the address of HK office.
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Sales and Service

Shanghai Fudan Microelectronics Co., Ltd.
Address: Bldg No. 4, 127 Guotai Rd,

Shanghai City China.

Postcode: 200433

Tel: (86-21) 6565 5050

Fax: (86-21) 6565 9115

Shanghai Fudan Microelectronics (HK) Co., Ltd.
Address: Unit 506, 5/F., East Ocean Centre, 98 Granville Road,
Tsimshatsui East, Kowloon, Hong Kong

Tel: (852) 2116 3288 2116 3338
Fax: (852) 2116 0882

Beijing Office

Address: Room.1208, Bldg C,

Zhongguancun Science and Technology Development Edifice,
34 zhongguancun Street (South),

Hai Dian District, Beijing City, China.

Tel: (86-10) 6212 0682 6213 9558

Fax: (86-10) 6212 0681

Shenzhen Office

Address: Room.1301, Century Bldg, Shengtingyuan Hotel,
Huagiang Rd (North),

Shenzhen City, China.

Tel: (86-755) 8335 1011 8335 0911

Fax: (86-755) 8335 9011

Web Site: http://www.fmsh.com/
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