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Echo Canceler

GENERAL DESCRIPTION

The MSM7602 is an improved version of the MSM7520 with the same basic configuration. The
MSM7602 uses a 19.2 MHz clock frequency to meet PHS, the 3 V power supply (2.7 Vto 5.5 V),
and compact packaging. Also, this device adds the howling detecter control pins and main clook
output pins. (See the Appendix)

The MSM7602 is a low-power CMOS IC device for canceling echo (in an acoustic system or
telephone line) generated in a speech path.

Echo is canceled, in digital signal processing, by estimating the echo path and generating a
pseudo echo signal.

When used as an acoustic echo canceler, the device cancels the acoustic echo between the loud
speaker and the microphone which occurs during hands free communication such as with a
cellular phone or a conference system phone.

When used as a line echo canceler, the device cancels the line echo caused by impedance
mismatching in a hybrid.

In addition, the MSM7602 makes possible a quality conversation by controlling the noise level
and preventing howling with howling detector, double talk detector, attenuation function, and
a gain control function. The devise also controls the low level noise with a center clipping
function.

Further, the MSM76021/O interface supports i-law PCM . The use of a single chip CODEC, such
as the MSM7566/7704 (3 V) or MSM7543/7533 (5 V), allows an economic and efficient echo
canceler configuration.

FEATURES

e Handles both acoustic echoes and telephone line echoes.
¢ Cancelable echo delay time:
MSM7602-001 ................. For a single chip: 23 ms (max.)
MSM7602-011 ................. For a cascade connection (can also be used for a single chip)
Master chip: 23 ms (max.)
Slave chip: 31 ms (max.)
Cancelable up to 209 ms (1 master plus 6 slaves)
For a single chip: 23 ms (max.)
e Echo attenuation :30 dB (typ.)
e Clock frequency :19.2 MHz
External input and internal oscillator circuit are provided.
e Power supply voltage :2.7Vto55V
® Package options:
28-pin plastic SSOP  (SSOP28-P-485-0.65-K)  (Product name : MSM7602-001GS-K)
56-pin plastic QFP  (QFP56-P-910-0.65-2K)  (Product name : MSM7602-011GS-2K)
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BLOCK DIAGRAM
MSM7602-001 (Single chip only)

Non-linear/ ) Linear/
RIN S/P Linear Gain Nonlinear P/S ROUT
Howling Double Talk Power -
Detector Detector Calculator | | Adaptive
FIR Filter
(AFF)
Linear/ Center + | Non-linear/
SOUTq P/S Non-linear ~ Clip ATT Linear SIN
WDTC QRST
ﬁ ﬁ OVpp

* Clock Generator Mode Selector

X1/CLKIN X2 SCKO SYNCO  NLP HCL ADP ATT GC HD INT IRLD

MSM7602-011 (Cascade connection or single chip)

Non-linear/ . Linear/
RIN S/P Linear Gain Non-linear QROUT
Howling Double Talk Power . ‘ Parallel 1! QPD15”
Adaptive Coo
Detector W Detector Calculator FIR Filter = 1/0 Port P 0+
(AFF) OO0FT *
P Palr/a(t)llel @ *
Controller QSH N
- OSF2
Linear/ Center *+| Non—linear/
SOUTq P/ Non-linear ~ Clip ATT Linear QSIN
WDT C ST
ﬁ @ @ OVpp *
* PWDWN * Clock Generator Mode Selector | 1/0 Controller
OVsg ™
>

O
X1/CLKIN X2 SCKO SYNCO NLP HCL ADP ATT GC MS HD INT TRLD SCK SYNC

* If the MSM7602-011 is used in the slave mode, only the diagonally hatched blocks and
the pins marked with * are used.
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PIN CONFIGURATION (TOP VIEW)

[1] 28]

2 ) 2]

3] 26]

[4] 25]

[5] 24]

6] 23]

[7] 22]

8] 21]

[9] 20]

[10] 19]

il 18]

[12] 17]

E () =

[14] 15]

28-Pin Plastic SSOP
Pin Symbol Pin Symbol Pin Symbol Pin Symbol

1 NLP 8 SIN 15 Vss 22 SYNCO
2 HCL 9 RIN 16 HD 23 SCKO
3 ADP 10 SCK 17 X1/CLKIN 24 RST
4 Vbp 11 SYNC 18 X2 25 WDT
5 ATT 12 SOUT 19 Vbp 26 GC
6 INT 13 ROUT 20 PWDWN 27 Vbp
7 IRLD 14 Vss 21 Vss 28 MCKO
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[56] 55] [54] [53] [52] [51] [50] [49] [48] [47] [46] [45] [44] [43]
[1] 42]
2 ) 0
3] 40]
[4] 39]
[5] 38]
[6] 37]
7] 36]
(8] 35]
[9] 34]
[10 53
[11] 32]
1) 31]
5 () =
[14 29]
[15] [16] [17] [18] [19] [20] [21] [22] [23] [24] [25] [26] [27] [2]
56-Pin Plastic QFP
Pin Symbol Pin Symbol Pin Symbol Pin Symbol
1 NLP 15 PDO 29 PD12 43 *
2 HCL 16 PD1 30 PD13 44 PD14
3 ADP 17 PD2 31 X1/CLKIN 45 PD15
4 MS 18 PD3 32 X2 46 MCKO
5 ATT 19 PD4 33 Vbp 47 SF2
6 INT 20 PD5 34 PWDWN 48 OF1
7 IRLD 21 Vss 35 Vss 49 Vss
8 SIN 22 PD6 36 SYNCO 50 *
9 RIN 23 PD7 37 SCKO 51 Vss
10 SCK 24 PD8 38 RST 52 SF1
11 SYNC 25 PD9 39 WDT 53 OF2
12 SouT 26 PD10 40 GC 54 Vbp
13 ROUT 27 PD11 41 Vbp 55 Vbp
14 Vss 28 HD 42 Vb 56 *

*: No connect pin
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PIN DESCRIPTIONS (1/5)

Pin
28-pin|56-pin| Symbol Type Description
SSOP | QFP
1 1 NLP | Control pin for the center clipping function.

This pin forces the SOUT output to a minimum value when the SOUT
signal is below —54 dBmQ. Effective for reducing low-level noise.
« Single Chip or Master Chip in a Cascade Connection

"H": Center clip ON

"L": Center clip OFF
« Slave Chip in a Cascade Connection

Fixed at "L"
This input signal is loaded in synchronization with the falling edge of the
NT signal or the rising edge of the RST signal.

2 2 HCL | Through mode control.
When this pin is in the through mode,
RIN and SIN data is output to ROUT and SOUT. At the same time, the
coefficient of the adaptive FIR filter is cleared.
« Single Chip or Master Chip in a Cascade Connection
"H": Through mode
‘L": Normal mode (echo canceler operates)
« Slave Chip in a Cascade Gonnection
Same as master
This input signal is loaded in synchronization with the falling edge of the
NT signal or the rising edge of the RST signal.

3 3 ADP | AFF coefficient control.
This pin stops updating of the adaptive FIR filter (AFF) coefficient and sets
the coefficient to a fixed value, when this pin is configured to be the
coefficient fix mode.
This pin is used when holding the AFF coefficient which has been once
converged.
* Single Chip or Master Chip in a Cascade Connection

"H": Coefficient fix mode

‘L": Normal mode (coefficient update)
« Slave Chip in a Cascade Connection

Fixed at "L"
This input signal is loaded in synchronization with the falling edge of the
NT signal or the rising edge of the RST signal.

— 4 MS | Select signal.
This pin selects between the master chip and slave chip when
used in a cascade connection.

‘L": Single chip or master chip

"H": Slave chip
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MSM7602

(2/9)

Pin

28-pin
SSOP

56-pin
QFP

Symbol

Type

Description

5

5

ATT

Control for the ATT function.
This pin prevents howling by attenuators (ATT) for the RIN input and SOUT
output.
If there is input only to RIN, the ATT for the SOUT output is activated.
If there is no input to SIN, or if there is input to both SIN and RIN, the ATT
for the RIN input is activated.
Either the ATT for the RIN output or the ATT for the SOUT is always
activated in all cases, and the attenuation of ATT is 6 dB.
* Single Chip or Master Chip in a Cascade Connection

"H": ATT OFF

‘L ATTON

‘L"is recommended if performing echo cancellation.
« Slave Chip in a Cascade Connection

Fixed at "L"
This input signal is loaded in synchronization with the falling edge of the
NT signal or the rising edge of the RST signal.

Interrupt signal which starts 1 cycle (8 kHz) of the signal processing.
Signal processing starts when "H"-to-"L" transition is detected.
« Single Chip or Master Chip in a Cascade Connection
Connect the TRLD pin.
« Slave Chip in a Cascade Connection
Connect the TRLD pin of the master chip.
INT input is invalid for 100 us after reset due to initialization.
Refer to the control pin connection example.

Load detection signal output when the SIN and RIN serial input data is
loaded in the internal registers.
« Single Chip
Connect to the INT pin.
» Master Chip in a Cascade Connection
Connect to the INT pin of the master chip and all the slave chips.
« Slave Chip in a Cascade Connection Leave open.
Refer to the control pin connection example.

SIN

Transmit serial data.
Input the PCM signal synchronized to SYNC and SCK. Data is read in at
the falling edge of SCK.

RIN

Receive serial data.
Input the PCM signal synchronized to SYNC and SCK. Data is read at the
falling edge of SCK.

10

10

SCK

Clock input for transmit/receive serial data.
This pin uses the external SCK or the SCKO.
Input the PCM CODEC transmit/receive clock (64 to 2048 kHz).
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(3/5)
Pin
28-pin |56-pin| Symbol Type Description
SSOP | QFP
11 11 SYNC I Sync signal for transmit/receive serial data.

This pin uses the external SYNC or SYNCO.

Input the PCM CODEC transmit/receive sync signal (8 kHz).
12 12 SOuT 0 | Transmit serial data.

Outputs the PCM signal synchronized to SYNC and SCK.
This pin is in a high impedance state during no data output.
13 13 ROUT 0 | Receive serial data.

Outputs the PCM signal synchronized to SYNC and SCK.
This pin is in a high impedance state during no data output.

— 15 PDO I/0 | This is the bidirectional bus pin for parallel data transfer between the
| | master chip and slave chip when used in a cascade connection.
— 20 PD5 The PD15 pin corresponds to MSB.
— 22 PD6 This pin is in a high impedance state during no data
| | output. Data is loaded in at the falling edge of SFx.
— 27 PD11
— 29 PD12
— 30 PD13
— 44 PD14
— 45 PD15
16 28 HD I Controls the howling detect function. This pin detets and cancels a howling
generated during hand-free talking for acoustic system.
This function is used to cancel acoustic echoes.
* Single Chip or Master Chip in a Cascade Connection
‘L": Howling detector ON
"H": Howling detector OFF
« Slave Chip in a Cascade Connection
Fixed at "L"
17 31 X1/CLKIN I External input for the basic clock (17.5 to 20 MHz) or for the crystal
oscillator.

When the internal sync signal (SYNCO, SCKO) is used, input the basic
clock of 19.2 MHz.

18 32 X2 0 | Crystal oscillator output.

Used to configure the oscilation circuit.

Refer to the internal clock generator circuit example.

When inputting the basic clock externally, insert a 5 pF capacitor with
excellent high frequency characteristics between X2 and GND.
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(4/5)

Pin

28-pin | 56-pin
SSOP | QFP

Symbol

Type

Description

20

34

PWDWN

Power-down mode control when powered down.
‘L": Power-down mode
"H": Normal operation mode
During power-down mode, all input pins are disabled and output pins are
in the following states :
High impedance : SOUT, ROUT, PDO to 15
"L": SYNCO, SCKO, MCKO
"H": OFT, OF2, X2
Holds the last state : WDT, TRLD
Reset after the power-down mode is released.

22

36

SYNCO

8 kHz sync signal for the PCM CODEC.
Connect to the SYNC pin and the PCMCODEC transmit/receive sync pin.
Leave it open if using an external SYNC.

23

37

SCKO

Transmit clock signal (256 kHz) for the PCM CODEC.
Connect to the SCK pin and the PCM CODEC transmit/receive clock pin.
Leave it open if using an external SCK.

24

38

Reset signal.
‘L": Reset mode
"H": Normal operation mode
Due to initialization, input signals are disabled for 100 us after reset
(after RST is returned from L to H).
Input the basic clock during the reset.
Output pins during the reset are in the following states :
High impedance: SOUT, ROUT, PDO to 15
"L WDT
"H": OF1, OF2
Not affected: X2, SYNCO, SCKO, TRLD, MCKO

25

39

WDT

Test program end signal.
This signal is output when the one cycle (8kHz) of processing is completed.
Leave it open.

26

40

GC

Input signal by which the gain controller for the RIN input is
controlled and the RIN input level is controlled and howling is
prevented.
The gain controller adjusts the RIN input level when it is —20 dBm0 or
above. RIN input levels from —20 to —11.5 dBmO will be suppressed to
—20 dBmO in the attenuation range from 0 to 8.5 dB.
RIN input levels above —11.5 dBmO will always be attenuated by 8.5 dB.
* Single Chip or Master Chip in a Cascade Connection

"H": Gain control ON

"L": Gain control OFF

"H" is recommended for echo cancellation.
* Slave Chip in a Cascade Connection

Fixed at "L"
This pin is loaded in svnchronization with the falling edae of the INT sianal
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(5/5)
Pin
28-pin |56-pin| Symbol Type Description
SSOP | QFP
28 46 MCKO 0 | Basic clock (19.2 MHz).
— 47 SF2 I Parallel data transfer flag.
* Single Chip
Fixed at "H"
« Master Chip in a Cascade Connection
Fixed at "H"

« Slave Chip in a Cascade Connection
Connect OF2 of the master chip to the 1st stage slave chip.
Connect OFT of the previous stage slave chip to the 2nd and later
stage slave chips.

Refer to the control pin connection example.

— 48 OFf 0 | Parallel data transfer flag.
« Single Chip
Leave open.
 Master Chip in a Cascade Connection
Connect to the SFT of all slaves.
« Slave chip in a Cascade Connection
Connect to the SF2 of the next stage slave chip.
Connect the last stage slave chip to the SFT of the master chip.
Refer to the control pin connection example.
— 52 SH I Parallel data transfer flag.
« Single Chip
Connect OF2.
 Master Chip in a Cascade Connection
Connect OFT of the last stage slave chip.
« Slave Chip in a Cascade Connection
Connect OFT of master chip for all slave chips.
Refer to the control pin connection example.

— 53 0F2 0 | Parallel data output flag.
« Single Chip
Connect to SF1.
» Master Chip in a Cascade Connection
Connect to SF2 of the 1st stage slave chip.
« Slave Chip in a Cascade Connection
Leave open.
Refer to the control pin connection example.
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ABSOLUTE MAXIMUM RATINGS
Parameter Symbol Condition Rating Unit
Power Supply Voltage Vb -0.3t0+7 v
Input Voltage Vin Ta=25C -0.3to Vpp+0.3 v
Power Dissipation Pp 1 w
Storage Temperature Tstg — -551t0 +150 C
RECOMMENDED OPERATING CONDITIONS (Vpp =2.7 V10 3.6 V)
Parameter Symbol Condition Min. Typ. Max. | Unit
Power Supply Voltage Vb — 2.7 3.3 3.6 v
Power Supply Voltage Vss — — 0 — V
. Pins other than X1 2.0 — Vop v
High Level Input Voltage VIH -
X1 pin 2.2 — Vb v
Low Level Input Voltage ViL — 0 — 0.5 v
Operating Temperature Ta — -40 +25 +85 °C
(Vop=4.5V1t05.5V)
Parameter Symbol Condition Min. Typ. Max. | Unit
Power Supply Voltage Vpp — 45 55 v
Power Supply Voltage Vss — — — V
. Pins other than X1, SCK 2.4 — Vop v
High Level Input Voltage VIH :
X1, SCK pins 3.5 — Vpp v
Low Level Input Voltage ViL — 0 — 0.8 v
Operating Temperature Ta — -40 +25 +85 °C

ELECTRICAL CHARACTERISTICS

DC Characteristics

(Vpp = 2.7 V 10 3.6 V, Ta = -40°C to +85°C)

Parameter Symbol Condition Min. Typ. Max. | Unit
High Level Output Voltage Vou |lon=40pA 2.2 — Vpp v
Low Level Output Voltage VoL |loL=1.6mA 0 — 04 Y
. Vi = Vpp — 0.1 1 A
High Level Input Current |
'gn evelnput Lur " TMS with pull-down 6 60 | 120 | uA
ViL=Vss -1 -0.1 — A
Low Level Input Current I —
P - |'SFT, SF2 with pull-up 60 | -33 6 | uA
High Level Output Leakage Current | lozv | Von = Vpp — 0.1 1 pA
PD15 to PDO
with pull-u 0 ) R
Low Level Output Leakage Current | lozL | VoL =Vss puft-up
Input other than
-1 -0.1 — HA
the above
Power Supply Current (Operating) | Ippo — — 20 30 mA
Power Supply Current (Stand-by) Ipps | PWDWN ="L" — 10 50 HA
Input Capacitance C — — — 15 pF
Nikniit | nad Canaritancao CiArA - - - 20N nE
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(Vpp=4.5V105.5V, Ta=-40°C to +85°C)

Parameter Symbol Condition Min. Typ. Max. | Unit
High Level Qutput Voltage Vou | lon =40 A 4.2 — Vop v
Low Level Output Voltage VoL |lo=1.6mA 0 — 0.4 \Y
Vig=V, — 0.1 10 A
High Level Input Current IH IH - 0D K
MS with pull-down 10 100 200 HA
Vi =V, -10 -0.1 — A
Low Level Input Current I L= S8 - H
SF1, SF2 with pull-up -100 -50 -10 uA
High Level Output Leakage Current | lozy | Von = Vop — 0.1 10 uA
PD15 to PDO
ith oull -100 -50 -10 pA
Low Level Output Leakage Current | lgz | VoL = Vss With pul-up
Input other than
-10 -0.1 — uA
the above
Power Supply Current (Operating) | Ippo — — 30 45 mA
Input Capacitance Ipps | PWDWN ="L" — 10 50 HA
Input Capacitance Ci — — — 15 pF
Output Load Capacitance CLoap — — — 20 pF

Echo Canceler Characteristics (Refer to Characteristics Diagram)

Parameter Symbol Condition Min. Typ. Max. | Unit

Rin=-10 dBm0

(5 kHz band white noise)

. E. R. L. (echo return loss)

Echo Attenuation LRes — 30 — dB
=6dB

Tp=20ms

ATT, GC, NLP: OFF

Cancelable Echo Delay Time for a
Rin=-10 dBm0

Single Chip or a Master Chip T _ — 23 | ms
C'”ged poratiasierbhiping 1101 5 17 band white noise)

Cascalem Echo Delay Time f E.R.L.=6d8

anceabe Eeno Peiay HMETOTa 1 5 | ATT, GG, NLP: OFF — | = 3 |ms

Slave Chip in a Cascade
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AC Characteristics
(Ta=-40°C to +85°C)

Vpp=27Vto3.6V Vbp=4.5Vto 55V .
Parameter Symbol _ - Unit
Min. Typ. Max. Min. Typ. Max.
Clock Frequency — 19.2 — — 19.2 —
— fc MHz
When Internal Sync Signal is not used 17.5 — 20 17.5 — 20
Clock Cycle Time ok — 52.08 — — 52.08 — ns
When Internal Sync Signal is not used 50 — 57.14 50 — 57.14
Clock Duty Ratio tome 40 — 60 40 — 60 ns
Clock "H" Level Pulse Width
tMeH 20.8 — 313 20.8 — 31.3 ns
fc =19.2 MHz
Clock "L" Level Pulse Width L 20.3 . 313 20.3 . 313 0s
fc =19.2 MHz
Clock Rise Time tr — — 5 — — 5 ns
Clock Fall Time t — — 5 — — 5 ns
Sync Clock Output Time tpom — — 30 — — 30 ns
Internal Sync Clock Frequency fco — 256 — — 256 — kHz
Internal Sync Clock Output Cycle Time | tgo — 3.9 — — 3.9 — us
Internal Sync Clock Duty Ratio tpco — 50 — — 50 — %
Internal Sync Signal Output Delay Time | tpcc — — 5 — — 5 ns
Internal Sync Signal Period tovo — 125 — — 125 — us
Internal Sync Signal Output Width | twso — tco — — tco — us
Transmit/receive Operation Clock Frequency fsck 64 — 2048 64 — 2048 kHz
Transmit/receive Sync Clock Cycle Time | tsck | 0.488 — 15.6 0.488 — 15.6 us
Transmit/receive Sync Clock Duty Ratio | tpsg 40 50 60 40 50 60 %
Transmit/receive Sync Signal Period teve 123 125 — 123 125 — us
o txs 45 — — 45 — — ns
Sync Timing
tsx 45 —  |fovetsck | 45 —  |fovctsck | ns
Sync Signal Width twsy tsck — — tsck — — us
Receive Signal Setup Time tps 45 — — 45 — — ns
Receive Signal Hold Time tDH 45 — — 45 — — ns
Receive Data Input Time tip — Ttsck — — Ttsck — us
TRLD Signal Output Delay Time toic — — 138 — — 138 ns
TRLD Signal Output Width twir — tsck — — tsck — us
. . tsp — — 90 — — 90 ns
Serial Output Delay Time b — — %0 — — 90 oS
Reset Signal Input Width twr 1 — — 1 — — us
Reset Start Time tDRs 5 — — 5 — — ns
Reset End Time tDRE — — 52 — — 52 ns
Processing Operation Start Time toir 100 — — 100 — — us
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MSM7602

AC Characteristics (Continued)

(Ta = —40°C to +85°C)

Vpp=2.7Vto 3.6V Vpp=45Vto55V .
Parameter Symbol - - Unit
Min. Typ. Max. Min. Typ. Max.

Power Down Start Time tops — — 111 — — 111 ns
Power Down End Time toPE — — 15 — — 15 ns
Control Pin Setup Time (INT) toTs 20 — — 20 — — ns
Control Pin Hold Time (INT) toTH 120 — — 120 — — ns
Control Pin Setup Time (RST) tpsr 20 — — 20 — — ns
Control Pin Hold Time (RST) tDHR 10 — — 10 — — ns
Parallel Data Qutput Signal Width | twpp — 2tmek — — 2tpmek — ns
Flag Signal Qutput Time tpr — tmok — — tmck — ns
Flag Signal Qutput Width twro — tmek/2 — — tmok/2 — ns
Flag Signal Input Width twri — twro — — twro — ns
Data Read Setup Time trs — 20 — — 20 — ns
Data Read Hold Time frH — 10 — — 10 — ns
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TIMING DIAGRAM

Clock Timing
t t
| fc, tmek, tome L otmcH o el ! f
. foom tocm
SCKO
foo teo toco

= pliph

toce, | . #@c :
cYo

SYNCO

< Wso |

Serial Input Timing

fsck. tsck tpsc
e e
« | Uy yyuyt Uy
tsx
t » -
= Dl tove N
SYNC
p twsy !
os :W toH
SIN MSB LSB MSB
RIN 7 0 7
- tio .
toic P Inic
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Serial Output Timing

fsck, tsck tpsc
e I

<« [ ULy UL
tsx
txs J i l‘ i

> CcYC .

SYNC
- twsy .

tsp) . ,lldxo o
SouT High-Z LSB \|High-Z /MSB
ROUT 0 \_7

Operation Timing After Reset

twr ‘

RST Reset timing can be asynchronous

toit

tors,| |, IDRE,

Internal operaion % Reset W Initialization % Processing Start

Note: INT is invalid in the diagonally shaded interval.

Power Down Timing

PWDWN

tops | tope

7
Internal Operation Power Down //// Processing Start
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MSM7602

Control Pin Load-in Timing

*tove

i A

tpTH

NLP, HCL, HD,
ATT, ADP, GC

*For IRLD output timing, refer to Serial Input Timing

NLP, HCL, HD,
ATT, ADP, GC

Parallel Output Timing

. twpp _
PD15 High-Z High-Z
I Output Data
PD 0
. toF | twro |
OFF
0F2
Parallel Input Timing
< WF
il
F2
trs trH
PD15 \
I Input Data /
PD 0
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HOW TO USE THE MSM7602
The MSM7602 cancels (based on the RIN signal) the echo which returns to SIN.
Connect the base signal to the R side and the echo generated signal to the S side.

Connection Methods According to Echos

Example 1: Canceling acoustic echo (to handle acoustic echo from line input)

iLine input

MSM7602

Acoustic echo CODEC CODEC
Or——>
Example 2: Canceling line echo (to handle line echo from microphone input)

MSM7602

Microphone input

Op
CODEC ) %7
[ Line echo

CODEC

Example 3: Canceling line echo in a cascade connection
(to handle line echo from microphone input)

MSM7602
Master

Microphone input

CODEC CODEC

-

Line echo
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Example 4: Canceling of both acoustic echo and line echo
(to handle both acoustic echo from line input and line echo from microphone input)

MSM7602 MSM7602

Line input

-

Acoustic echo| CODEC
O
7

Microphone input For acoustic echo For line echo

CODEC

Line echo

Control Pin Connection Example

Single chip connection

——|MS* *PD15
NLP O———=(NLP [

HCLO——=HCL *PD 0
ADP O——={ADP
ATT O——=ATT
GCO—=>GC
HD O——=HD

PWDWN O———={PWDWN

RSTO——=RST

INT TRLD

%W* *m

+5 V<2 SF2*  *0F2

d

Asterisk (*) indicates a pin only for the MSM7602-011

2-stage cascade connection
Master + (slave x 1)

. +5V )
Master chip ZL Slave chip
_—{MS PD15 MS PD15
NLP O——=NLP I r NLP [
HCLO HCL PD 0 HCL PD O
ADP O ADP ADP
ATTO ATT ATT
GC O—1—>GC s GC
HD O HD ) HD
PWDWN O PWDWN PWDWN
RSTO RST RST
—=>{INT TRLD INT TRLD
—SF1  OFf SFi OFf
+5 V<7 SF2  0F2 SF2 ﬁw
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4-stage cascade connection
Master + (slave x 3)

Master chip
_—MS PD15
NLP O———=NLP I
HCL O HCL PD 0
ADP O ADP
ATTO ATT
GCO GC
HD O HD
PWDWN O PWDWN
RSTO RST
—INT TRLD
+=SFH  OF
+5V<a SF2  OF2

+5V )

ZLSIavechlm
MS PD15
NLP I
HCL PD 0

o—ADP

o ATT

_—¢—GC

) HD
PWDWN
RST
INT TRLD
SFT OFf
S OR

+9V .
ZLSIavecmpZ
MS PD15
NLP [
HCL PD 0
o— ADP
o—ATT
_—¢—GC
" L4HD
PWDWN
RST
—{INT TRLD
=SF  OF1
SF2  OF2

+5V )
ZLSIavechlp3
MS PD15
NLP I
HCL PD O
o— ADP
o ATT
_—o—GC
) HD
PWDWN
RST
—=INT TRLD
=SFH  OF
SF2  OF2

Internal Clock Generator Circuit Example

External Clock Input Circuit Example

CLK

MSM7602

X1/CLKIN

X2

MSM7602

X1/CLKIN

X2

~ GND

XTAL: 19.2 MHz
1 MQ
. 27 pF
. 27 pF

R
C1
C2
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ECHO CANCELER CHARACTERISTICS DIAGRAM

40

30

20

10

Echo attenuation [dB]

30

20

10

Echo attenuation [dB]

Note:

ERL vs. echo attenuation RIN input level vs. echo attenuation
40 L
30
@
=
_§ 20
[a~]
2
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o
3
0L
40 30 20 10 0 -10 -50 -40 -30 -20 -10 O
ERL [dB] RIN input level [dBm]
0 dBm =2.2 dBm0
Measurement Conditions Measurement Conditions
RIN input =—10 dBm 5 kHz band white noise RIN input: 5 kHz band white noise
(0 dBm = 2.2 dBm0) Echo delay time Tp = 20 ms
Echo delay time Tp = 20 ms ERL=6dB
ATT, GC, NLP = OFF ATT, GC, NLP = OFF
Power supply voltage 5V Power supply voltage 5 V

Echo delay time vs. echo attenuation Measurement Conditions

RIN input =—10 dBm
5 kHz band white noise
(0 dBm = 2.2 dBm0)

ERL =6 dB

ATT, GC, NLP = OFF

The second through seventh chips
are connected in a cascade.
Power supply voltage 5 V

1 2 3 4 5 6 7chip

| | | | | | | |
50 100 150 200
Echo delay time [ms]

The characteristics above are for the MSM7543 (Vpp 5 V, u-law interface). The
MSM7566 (Vpp 3 V, u-law interface) provides the same characleristics without input
and output levels. Refer to are PCM CODEC data sheet.
MSM7543  (for both transmit and receive)
0 dBm0 = 0.6007 Vrms = 2.2 dBm (600 Q)
MSM7566  (for transmit side)
0 dBmO = 0.35 Vrms = —6.9 dBm (600 €2)
(for receive side)
0 dBm0 = 0.5 Vrms = -3.8 dBm (600 Q)
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Measurement System Block Diagram
White noise generator MSM7543 MSM7543 To
L.P.F. [RIN
@ 5 khz A PCM RIN ROUT PCM A Delay
p-law p-law Echo delay time
CODEC MSM7602 CODEC
A PCM SouT SIN PCM A
Level meter SOUT ATT
ERL

Power supply voltage 5 V

(echo return loss)
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MSM7602

APPLICATION CIRCUIT
Bidirectional Connection Example

Use the MSM7704-01GS-VK for PCM CODEC when Vpp 3V.
The MSM7533 and MSM7704 are pin compatible.

2ch CODEC
i i MSM7533VGS-K
Microphone input ci R R5 c5
O—— 21 AN AN 22 F—C) Line input
22 23
21G8xd GSX2 (5
O = AOUT1  AOUT2 = (O Line output
Speaker output DV <l~vvv—l l—\/\/\/‘—|> DV
12 DOUTI  DOUT? 1;‘
DIN{ DIN2
]g XSYNC
[—1 5| RSYNC Vbp
19| BOLK SGC
I
={PDN AG
DV <)—E CHP
DG
DV For cancellation For cancellation DV
of acoustic echo of line echo
MSM7602-001GS-K MSM7602-001GS-K
R4 8 8 R8
3/ SIN SOUT fg 5| sout SIN 7
ROUT RIN RIN ROUT
1:) SYNC NLP 7 | NP SYNC 1:)
SCK HCL 3 3 HCL SC 9
22| SYNCO ADP 2 2| ADP SYNCO 55
23| SCKO ATT ATT SCKO |2
6| T ac 126 4281 6o INT bj
IR HD 12 ;72 HD IRLD (£
PWDWN 54| PWOWN WOT 32 777 C12 2 \WDT PWDWN >/
RST RST X1 i 17, RST
28/ vicko N3 o o3| o 28
)/ X2\ i By xe 4 DV
< 19 Voo Vss 15 X1 15 Vss Voo 19 >
= Vpp Vss V Vpp [ =1
27 21 21| /S 27
=4 Voo Vss Vss Vop {54
+ ECZ CGE +
R1 =20 kQ Cl=1pF R5 = 20 kQ C5=1pF C9=01uF  R9=1MQ
R2 = 20 kQ C2=10uF R6 = 20 kQ C6=10 uF C10=10puF  C12=27pF
R3=2.2kQ €3=0.1uF R7 = 2.2 kQ C7=0.1uF C11=01pF  C13=27pF
R4 = 10 kQ C4=01uF RS = 10 kQ €8=0.1pF X1 =19.2 MHz
R10 =10 kQ R11=10kQ C14=5pF
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Cascade Connection Example

When Vpp is 3 V, use the MSM7566 for PCM CODEC.

ZHN 261 = IX o NMd
4d/2=219 O 1S4
1d /2= 119
06=€10 TN 1=11Y - 440 U1d-95 ) 44D Uld-95
Mpro=010 4 10=99 SSA & W SSA
mMo=60  dioL=10 Iz Mm> S5 rgg gg| 5 Mm> Iz
moL=g0  4Mi0=g) pr| oA LOM g ge| LOM Nt
;o= 4lor=20 5| S0 OHOW gy, 7] OHOW Mm> I
fot=90  airo=1 ve| o |
G2e-0=5l4  ©Y0G<9Y 5 2» £ [ 7] % 8» o
B0=2  O10L=cH o * 3] po ik Ml ooy &
DHOL=0lH  DUZZ=tH K v 188 =g Z5| 448 v
DNgz=6d DA 0Z<cY <~ ee] 20 10 o7 gy| 0 00N o
BH0z<gd  ©Y0Z<Y V 75| X @%F Xizg 2
DA0Z<LH  TAOS< 1Y £ . o% es T m& M
. o
e MM 00NAS & + ad M” M” Lad & OONAS MM
m _g] 0%08 % ¢ 4d 77 771 ¢ ad m OMOS 76—
= g 5 E0dig gri€dd s Qi
s P 8 rug P S o
g gy £ sadig z90 £ Ly
8 sn 2 9adfz 290 B snp
m & dav L 0d | {4 0d dav f
= 1 T0H 8 0d > =18 0d T0H
s Inhd L 6 0d o {6 0d dINF; BTomL ”
5 ~inov ony ) 04d 4 57| 04ad —1nav
= Tos wadtg; o= Nmamd Had = Hhad NMOM f- ST o5
: wz gg| 1S4 ¢iid 15 5g| ¢}0d 158 g e
= 2z o_,;mxg - €10d [5e og) €Had Eo_,;mx NIV = 14
24 ONASH | ONAS v1d [y o 7had ONAS 7 ooy 2
| i eS|
NI O 9| 0d4n NINOd 2T el 6 6 el ._‘ _ CH[Ninod 9 ;
o ool nowods 51 NI 1n0S 5, - 1n0S NIS 5 Tinonod Mgz oS
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NOTES ON USE

1. Set echo return loss (ERL) to be attenuated. If the echo return loss is set to be
amplified, the echo can not be eliminated.
Refer to the characteristics diagram for ERL vs. echo attenuation quantity.

2. Set the level of the analog input so that the PCM CODEC does not overflow.

3. The recommended input level is —10 to —20 dBm0. Refer to the characteristics
diagram for the RIN input level vs. echo attenuation quantity.

4. Applying the tone signal to this echo canceler for long duration may decrease echo
attenuation.
When used with the HD pin "L" (howling detector ON), this echo canceler may
operate faultily if, while a signal is input to the RIN pin, a tone signal with a higher
level than the signal being input to RIN is input to the SIN pin.
A signal should therefore be input either to the RIN pin or to the SIN pin. If,
however, the tone signal is input to the SIN pin while a signal is input to the RIN pin,
the ADP, HD, or HCL pin must be set to "H".

5. Forchangesinthe echo path (retransmit, circuit switching during transmission, and
so on), convergence may be difficult.
Perform a reset, to make it converge.
If the state of the echo path changes after a reset, convergence may again be difficult.
In cases such as a change in the echo path, perform a reset each time.

6. When turning the power ON, set the PWDWN pin to "1" and input the basic clock
simultaneously with power ON.
If powering down immediately after power ON, be sure fastinput 10 or more clocks
of the basic clock.

7. After powering ON, be sure to reset.

8. After the power down mode is released (when the PWDWN pin is changed to "H"
from "L"), be sure to reset the device.

9. If this canceler is used to cancel acoustic echoes, an echo attenuation may be less
than 30 dB.



OKI Semiconductor

MSM7602

EXPLANATION OF TERMS

Attenuating Function :

Echo Attenuation :

Echo Delay Time :

Acoustic Echo :

Telephone Line Echo :

Gain Control Function :

Center Clipping Function :

Double Talk Detection :

Howling Detection :

Echo Return Loss (ERL) :

PHS:

This function prevents howling and controls the noise level with
the attenuator for the RIN input and SOUT output. Refer to the
explanation of pins (ATT pin).

If there is talking (input only to RIN) in the path of a rising echo
arises, the echo attenuation refers to the difference in the echo
return loss (canceled amount) when the echo canceler is not used
and when it is used.

Echo attenuation = (SOUT level during through mode operation)
- (SOUT level during echo canceler operation) [dB]

This is the time from when the signal is output from ROUT until it
returns to SIN as an echo.

When using a hands free phone, and so on, the signal output from
the speaker echoes and is input again to the microphone. The
return signal is referred to as acoustic echo.

This is a signal which is delayed midway in a telephone line and
returns as an echo, due to reasons such as a hybrid impedance
mismatch.

This function prevents howling and controls the sound level with
a gain controller for the RIN input. Refer to the explanation of pins
(GC pin).

This function forces the SOUT output to a minimum value when
the signalis below -57 dBm0. Refer to the explanation of pins (NLP
pin).

Double talk refers to a state in which the SIN and RIN signals are
input simultaneously. In a double talk state, a signal outside the
echo signal which is to be canceled can be input to the SIN input,
resulting in misoperation.

Thedoubletalk detector prevents such misoperation of the canceler.
Thisis the oscillating state caused by the acoustic coupling between
the loud speaker and the microphone during hands free talking.
Howling not only interferes with talking, but can also cause in
misoperation of the echo canceler.

The howling detector prevents such misoperation and prevents
howling.

When the signal output from ROUT returns to SIN as an echo, ERL
refers to how much loss there is in the signal level during ROUT.
ERL = (ROUT level) - (SIN level of the ROUT signal which returns
as an echo) [dB]

If ERL is positive (ROUT > SIN), the systemis an attenuator system.
If ERL is negative (ROUT < SIN), the system is an amplifier system.
Personal Handy Phone System.
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APPENDIX Differences Between the MSM7602 and the MSM7520/7620

Introduction
The MSM7602 is the improved version of the MSM7520 with improved usage. Thus, there are no
differences in echo canceling characteristics.

Enhancements

* A new clock frequency of 19.2 MHz.
The basic clock frequency of the MSM7520/7620 was 18 or 38 MHz, while the basic clock
frequency of MSM7602 is 19.2 MHz. (MSM7602 can be applied at a frequency of 18 MHz.
However, external SYNC and SCK are required because the periods of SYNCO and SCKO are
varied.)

¢ Adoption of full-fledged 8-bit data through-mode
In the through-mode for the MSM7520 (HCL pin: "H"), an internally processed PCM signal was
used. Therefore, only the negative minimum value (7Fpx) was converted into the corresponding
positive minimum value (FFygx).
Analog to analog conversion causes no problem since both values are the minimum ones, but
data transfer in the through-mode encounters problems. Hence, in the MSM7620/7602, the
complete data trough-mode has been implemented.

e Control of input timing to control pins (NLP, HCL, ADP, ATT and GC)
In MSM7520, asynchronous changes in a control pin may result in malfunctioning. This
problem stems from the fact that information on control pins is checked several times during
the execution of a program over one cycle and the state of a control pin is changed between the
first and second half periods.
The MSM7620/7602 provides an internal circuit for using an INT signal to hold control pin
information for one cycle. Thus, external timing control is not needed.
The howling detector control pin (HD) is added.
The MSM7602 can prevent the false detection of the howling detecter cause by tone signals by
providing the howling detecter control pins.

¢ Introduction of 256 kHz internal clock output (SCKO) for PCM transmission
Internal sync signals (SYNCO and SCKO) in MSM7520/7620 are rated at 8 kHz and 200 kHz,
respectively. At a frequency of 8 kHz, PCM multiplexing can be applied to no more than three
channels.
In the MSM7602, SCKO is rated at 256 kHz, while SYNCO at 8 kHz. Thus, PCM multiplexing
can be applied with up to four channels.

e Addition of basic clock output
The use of a crystal oscillator for a clock in the MSM7520/7620 requires an oscillating circuit
installed in each of two or more cascade-connected IC chips.
Since the MSM7602 supports basic clock output, only one IC chip requires an oscillating circuit.
(The MSM7602-001TS-K does not provide the basic clock output.)
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® Small-sized package

MSM7602 Package code Package size (mm)
MSM7602-001GS-K :28-pin SSOP  :SSOP28-P-485-0.65-K  :9.5 x 10.5 x 1.85
MSM7602-011GS-2K :56-pin QFP  :QFP56-P-910-0.65-2K  :9.5 x 10.5 x 1.85

MSM7520 : 14.0 x 14.0 X 3.75 mm
MSM7620 : 14.0 x 14.0 X 2.1 mm

¢ Supply voltage rated at 3 volts
MSM7520/7620 45V to55V 5V typ.
MSM7602 27Vto55V 33Vorb5Vtyp.
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PACKAGE DIMENSIONS

(Unit : mm)

SSOP28-P-485-0.65K |

13.5+ 0.2
9.5+ 0.1

ORI Az 111 )

Mirror finish 0.65

2.25MAX.
1.85+ 0.2

103 TYP. 0.32 882 B5T0 13 0-10°
@ ;
g 1.2TYP.
S] 1.25+ 0.15
Package material Epoxy resin
Lead frame material 42 alloy
Pin treatment Solder plating

Solder plate thickness | 5 um or more
Package weight (g) 0.39 TYP.

Notes for Mounting the Surface Mount Type Package

The SOP, QFP, TSOP, SOJ, QFJ (PLCC), SHP and BGA are surface mount type packages, which
are very susceptible to heat in reflow mounting and humidity absorbed in storage.

Therefore, before you perform reflow mounting, contact Oki’s responsible sales person for the
product name, package name, pin number, package code and desired mounting conditions
(reflow method, temperature and times).
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(Unit : mm)

QFP56-P-910-0.65-2K

14,5+ 0.2
10.5+ 0.1
@ @
| BEAEARAARAANY | o
= OE ¢
ol = = o
——] i — |
(Ul BLRRGRRG HE
m’DEXf MﬁRK N 0.65 ¢ 0.08 § g
Irror Tinis! +0. ¥ ~10°
1L.03TYP, 0.32 8% @573 - - v} 0~10
g T 1.2TYP,
o 1.25+ 0.15
Package material Epoxy resin
Lead frame material 42 alloy
Pin treatment Solder plating

Solder plate thickness | 5 um or more
Package weight (g) 0.43 TYP.

Notes for Mounting the Surface Mount Type Package

The SOP, QFP, TSOP, SOJ, QFJ (PLCC), SHP and BGA are surface mount type packages, which
are very susceptible to heat in reflow mounting and humidity absorbed in storage.

Therefore, before you perform reflow mounting, contact Oki’s responsible sales person for the
product name, package name, pin number, package code and desired mounting conditions
(reflow method, temperature and times).



