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2-Channél Echo Canceler

GENERAL DESCRIPTION

The MSM7617 cancels echoes (acoustic or line echoes) generated in voice channels. It is a low-
power CMOS LSI device with two channels.

MSMY7617 echo canceling is performed by digital signal processing. It negates echoes by
estimating the echo channel and then generating a pseudo-echo signal.

When used as an acoustic echo canceler, the MSM7617 can cancel acoustic echoes between
speaker and microphone that occur during hands-free speaking with car phones, conferencing
system phones, etc. When used as a line echo canceler, the M5M7617 can cancel line echoes
returned by hybrid impedance mismatches.

By setting its mode for use as a single cross-connected channel, the MSM7617 can cancel both
acoustic and line echoes.

Also, the MSM7617 can improve voice communication by using its howling detection, double-
talk detection, attenuation, and gain control functions to prevent and suppress howling levels,
and by using its center clipping function to suppress low level noise.

Furthermore, the MSM7617 can disable echo canceling during data communication with its 2100
Hztonedetectorand 2100 Hz phase reversal detector. Italso providestheability to attenuate SIN
levels, to amplify SOUT levels, and to adjust input/output levels.

An economical and highly efficient echo canceler unit can be constructed by using a 2-channel
single-chip CODEC like the MSM7533 together with the MSM7617.
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FEATURES

*Echo canceler has two channels, which can be used for acousticand line echoes. Setas a single
cross-connected channel, it can be used for both acoustic and line echoes.

¢]TU-T G164/G165 standard tone disabler.

*PCM line level adjustment possible with SIN level attenuator (SA pin) and SOUT level
amplifier (S5G pin). Can also be used for ERL amplification with the SIN level attenuator (SA
pin).

*RGC pin providesinput/outputadjustment mode (+6LR mode) that can prevent malfunction
due to excessive inputs without changing the RIN-ROUT input/output levels.

*Cancelable echo delay time: 55 ms (max.)
*Echo attenuation: 30 dB (typ.)
*Clock frequency: 18 to 20 MHz

19.2 MHz if using internal clock signal
*Power supply voltage: 45t055V
*Package: 64-pin plastic QFP (QFP64-P-1414-0.80-BK)
eProduct name: MSM7617-001GS-BK  (u-law)
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BLOCK DIAGRAM
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The above diagram shows internal connections for 2-channel parallel mode. The internal
connections for 2-channel serial I/O mode and 1-channel cross-connected mode are shown

below.
2-channel parallel 1/0 mode 2-channel serial /0 mode 1-channel cross-connected mode
CH1 CH1 CH1
RIN1C RIN ROUT OROUTT  RINTO RIN ROUT (O ROUTH RN ROLT () ROUT1
i AFF AFF
SOUTY Ot—F, sout & S|N<—()SIN1 SOUTH O SouT (D SIN O SIN1 SOUT S'N<—o SIN1
CH2 CH2 CH2
RIN2 S RIN ROUT ROUT2 RIN ROUT RIN ROUT S ROUT2
AFF AFF AFF
SOUT2 SouT SIN SIN2 SOUT SIN SouT SIN SIN2
T Y = Y T
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PIN CONFIGURATION (TOP VIEW)

64]HD2
B3] ATT2
62]S0UT2
BT]SIN2
(60 Vss
591 ROUT2

58 RIN2
5775621
| 56 ] SG20
557 SA21
54 SA20
531 Vpp
57]RGC21
5T]RGC20
50 DF2
23] WDT2

RST2 [1] [ 48] Vss(PLL)
ADP2 [ 2] @ | 47 1Vop(PLL)
HCL2 [3] 46 CLKIN
SYNC2 [4 | 145 Vss
Vop [5 | | 441 Vss
NLP2 [ 43 TST
IOMO [7_] 47 PWDWN
IOM1 [ 8] 1] ECDM1
SCK [9 40 ] ECDMO
ECM [10] 39 SCKO
NLP1 [T 38 SYNCO
Vss [12] [ 371 Voo
SYNC1 [13] 36 Vo
HCL1 [14] 1351 VoD
ADP1 [15 | 341 VoD
RST1 [16 ] 133 1Vpp

HD1 [17]
ATT1 [18]
SOUT1 [19]
SIN1 [20]
Vpp [2T]
ROUT1 [2Z]
RIN1 [23]
SG11 [24]
SG10 [ 25|
SA11 [26]
SA10 [27]
Vss [28]
RGC11 [29]
RGC10[30]
DF1 [37]
WDT1 [37]

64-Pin Plastic QFP
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PIN DESCRIPTIONS

Type

Description

Reset signal input pin for channel 2.

“L”: Reset

“H”: Normal operation

Input signals are invalid for 100 ps after reset (after RST returns to “H” from “L”) for
setting initial values.

Input the basic clock during reset. Output pins will be placed in the following states
during reset.

Hi-Z: ROUT2, SOUT2

No effect: SYNCO, SCKO, ROUT1, SOUT1, DF1, WDT1

Previous state: DF2, WDT2

At power-up, keep this pin to "L" longer than 1 ps after a master clock (CLKIN) gets
stably supplied, and execute initialization of LSl internal registers by releasing it to
"H".

Also such as in a case when this LSl is intended to be kept in reset state, for
instance, till the first call comes in, the above-mentioned initialization of LSI internal
registers must be done, and, later than 560ns since the initialization, assert this pin
back to "L" and wait the call.

AFF coefficient control pin for channel 2.

This pin stops coefficient variation of the adaptive FIR filter (AFF), fixing the
coefficients. It allows once acquired AFF coefficients to be saved.

“H”™: Fixed coefficient mode

“L”: Normal mode (variable coefficients)

Echo canceler disable pin for channel 2.

This pin disables the echo canceler and enables data from SIN to SOUT to be
output in “through mode”. The input and output levels of SIN and SOUT are
changed by the setting of the SG and SA pins; therefore, to output data from SIN to
SOUT in “through mode”, set the SA and SG pins to “0 dB”.

It simultaneously clears the adaptive FIR filter coefficients.

“H": Disable mode

“L”: Normal mode (echo canceller enabled)

Sync signal input pin for channel 2 transmit/receive PCM data while in parallel I/O
mode.

Input the transmit/receive sync signal (8 kHz) of the PCM CODEC connected to
channel 2. Input “L” if not in parallel I/O mode.

Pin Symbol
1 RST2
2 ADP2
3 HCL2
4 SYNC2
6 NLP2

NLP control pin for channel 2.

This pin controls center clipping, forcing SOUT2 output to the minimum positive
value when it is below —54 dBmO. It is effective for reducing uncanceled echoes
and low-level noise.

“H": Center clipping on

“L": Center clipping off
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PIN DESCRIPTIONS (Continued)

Pin Symbol Type Description
7 IOMO I Sets 1/0 mode of PCM data.
8 [OMA1 [OM1 | IOMO | Mode Setting
0 0 | 2-channel parallel I/0 mode
0 1 | 2-channel serial I/0 mode
1 0 | 1-channel cross-connected mode
1 1 | Inhibited
9 SCK I Common pin for channel 1 and channel 2. Clock input pin for PCM data
transmission.
Input the same clock as the transmit/receive clock of the PCM CODEC.
Frequencies below 128 kHz cannot be used in serial mode.
10 ECM I Not used. Fixinputto "H".
11 NLP1 I NLP control pin for channel 1.
This pin controls center clipping, forcing SOUT1 output to the minimum
positive value when it is below =54 dBmQ. It is effective for reducing
uncancelled echoes and low-level noise.
"H": Center clipping on
‘L": Center clipping off
13 SYNCH | Sync signal input pin for channel 1 transmit/receive PCM data while in 2-
channel parallel I/0 mode, 2-channel serial /0 mode, or 1-channel cross-
connected mode.
Input the transmit/receive sync signal (8 kHz) of the PCM CODEC.
14 HCL1 | Echo canceler disable control pin for channel 1.
This pin disables the echo canceler and enables data from SIN to SOUT to be output
in "through mode". The input and output levels of SIN and SOUT are changed by the
setting of the SG and SA pins; therefore, to output data from SIN to SOUT in "through
mode', set the SA and SG pins to "0 dB".
It simultaneously clears the adaptive FIR filter coefficients.
"H": Disable mode
‘L": Normal mode (echo canceler enabled)
15 ADP1 | AFF coefficient control pin for channel 1.

This pin stops coefficient variation of the adaptive FIR filter (AFF), fixing the
coefficients. It allows once acquired AFF coefficients to be saved.

"H": Fixed coefficient mode

‘L": Normal mode (variable coefficients)
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PIN DESCRIPTIONS (Continued)

Pin Symbol | Type Description

16 RST1 I Reset signal input pin for channel 1.
“L”: Reset
“H”: Normal operation
Input signals are invalid for 100 ps after reset (after RST returns to “H” from “L”) for
setting initial values.
Input the base clock during reset. Output pins will be placed in the following states
during reset.
Hi-Z: ROUT1, SOUT1
No effect: SYNCO, SCKO, ROUT2, SOUT2, DF2, WDT2
Previous state: DF1, WDT1
At power-up, keep this pin to "L" longer than 1 ps after a master clock (CLKIN) gets
stably supplied, and execute initialization of LSl internal registers by releasing it to
"H"
Also such as in a case when this LSl is intended to be kept in reset state, for
instance, till the first call comes in, the above-mentioned initialization of LSl internal
registers must be done, and, later than 560ns since the initialization, assert this pin
back to "L" and wait the call.

17 HD1 | Howling detection control pin for channel 1.
This pin controls detection and canceling of howling generated by the acoustics of
handsfree telephone.
“L": Howling detector on
“H": Howling detector off

18 ATT1 | ATT control pin for channel 1.
This pin controls the ATT function for preventing howling with the attenuators
(ATT) provided on RIN and SOUT. When input is only on RIN, the SOUT
attenuator is activated. When there is no input on RIN or there is input on both SIN
and RIN, the RIN input attenuator 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.
“H”": Attenuator off
“L”: Attenuator on
Because the attenuator is inserted opposite the speaker, it is effective for further
reducing echo.

19 SOUT1 (0] PCM data output pin. Output signal changes depending on the setting of the IOM
pins (refer to the block diagram).
Data is always output on the rising edge of SCK. This pin is put in high impedance
state while there is no data or during reset.
In 2-channel parallel I/O mode, this pin becomes SOUT for channel 1 and outputs
the PCM signal synchronous with SYNCL1. In 2-channel serial I/O mode, this pin
outputs the SOUT signal as a multiplexed PCM signal of SOUT signal for channel
1 and channel 2 synchronous with SYNCL1.
In 1-channel cross-connected mode, this pin becomes high impedance.
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PIN DESCRIPTIONS (Continued)

Pin

Symbol

Type

Description

20

SIN1

PCM data input pin. Pin use changes depending on the setting of the IOM
pins (refer to the block diagram).

In 2-channel parallel 1/0 mode, this pin becomes SIN for channel 1 and
inputs the PCM signal synchronous with SYNC1. In 2-channel serial 1/0
mode, this pin sequentially inputs SIN as a multiplexed PCM signal from
channel 1 and channel 2 synchronous with SYNC1. In 1-channel cross-
connected mode, this pin becomes the cross-connected SIN pin for channel
1, and inputs the PCM signal synchronous with SYNC1.

Data is captured on the falling edge of SCK.

22

ROUTH

PCM data output pin. Output signal changes depending on the setting of
the IOM pins (refer to the block diagram).

Data is always output on the rising edge of SCK. This pin becomes high
impedance while there is no data or during reset.

In 2-channel parallel /0 mode, this pin becomes ROUT for channel 1 and
outputs the PCM signal synchronous with SYNC1. In 2-channel serial 1/0
mode, this pin outputs the ROUT signal as a multiplexed PCM signal of ROUT
signals for channel 1 and channel 2 synchronous with SYNC1.

In 1-channel cross-connected mode, this pin becomes the cross-connected
ROUT pin for channel 1, and outputs the PCM signal synchronous with SYNCA.

23

RINT

PCM data input pin. Pin use changes depending on the setting of the IOM
pins (refer to the block diagram).

In 2-channel parallel 1/0 mode, this pin becomes RIN for channel 1 and
inputs the PCM signal synchronous with SYNC1. In 2-channel serial 1/0
mode, this pin sequentially inputs RIN as a multiplexed PCM signal from
channel 1 and channel 2 synchronous with SYNC1. In 1-channel cross-
connected mode, this pin is not used, and should be fixed at "L".

Data is captured on the falling edge of SCK.
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PIN DESCRIPTIONS (Continued)

Pin Symbol | Type Description
24 SG11 || S output gain control pins for channel 1 (refer to the block diagram).
25 SG10 These pins amplify the output level of SOUT. The gain level can be set even
during the echo canceler disable mode.
SG11 | SG10 | Gain Level
0 0 |0dB
0 1 +6 dB
1 0 +12 dB
1 1 Not used
26 SA11 | | Sinput attenuator control pins for channel 1 (refer to the block diagram).
27 SA10 These pins attenuate the input level of SIN. Use them if ERL is large.
The attenuation level can be set even during the echo canceler disable mode.
SA11 | SA10 | Attenuation Level
0 0 0dB
0 1 -6 dB
1 0 |-12dB
1 1 Not used
29 RGC11 | R input level control pins for channel 1 (refer to the block diagram).
30 RGC10 Excessive input (PCM level is at maximum value) causes a malfanction.

Use these pins when there is a possibility of excessive input.

RGG11 | RGC10 | Level Gontrol Mode

0 0 Off

0 1 GC: On (control level =—20 dBm0Q)
By the R gain controller, levels from —20 to —11.5 dBmO will
be suppressed to —20 dBm0 and those above —11.5 dBmO will
always be attenuated by 8.5 dB. This is effective to prevent
excessive input and howling for hands-free applications.

1 0 | Inhibited

1 1 +6LR: On

Applies —6 dB to excessive inputs using the level adjuster
provided on R and S I/0. Since +6 dB also is applied at the
output, the total level will not change, making this effective
against line echo.
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PIN DESCRIPTIONS (Continued)

Pin

Symbol

Type

Description

31

DF1

o

Tone disabler flag output pin for channel 1.

This pin outputs a disable flag when the ECDM pins are used for tone disabler
mode.

“H™: Echo canceler disabled

“L": Echo canceler enabled

32

WDT1

Not used. Leave this pin open.

38

SYNCO

Output pin for internal SYNC signal (8 kHz).

This pin is used as the transmit/receive synchronization signal for PCM signals.
Connect it to the SYNC pin and PCM CODEC's synchronization signal pin. Leave
this pin open if using an external SYNC.

39

SCKO

Output pin for internal SCK signal (256 kHz).
This pin is used for the transfer clock of PCM signals. Connect it to the PCM
CODEC's synchronization signal pin. Leave open if using an external SYNC.

40
41

ECDMO
ECDM1

Tone disabler control pin common to channel 1 and channel 2.

These pins detect answer tones generated by modems (2100 Hz), and then
disable the echo canceler. Once the echo canceler is disabled by this function, the
echo canceler is kept disabled unless the power of its received signals gets less
than -32dBm0 independently upon the frequency characteristics of its received
signals.

ECDM1 | ECDMO | Tone Disabler Mode

0 0 Off

0 1 2100Hz tone detection: ON
(detects both phase reversed and non-phase reversed 2100Hz)

1 0 Phase reversed 2100Hz tone detection: ON
(detects only phase reversed 2100Hz)

1 1 Inhibited

42

PWDWN

Common pin for channel 1 and channel 2.

This pin controls the power-down mode to reduce current consumption when the
device is not being used.

“L”: Power down

“H": Normal operation

During power-down mode all input pins are invalid, and output pins will enter the
following states.

Hi-Z: SOUT1, SOUT2, ROUT1, ROUT2

“L": SYNCO, SCKO

Previous state: DF1, WDT1, DF2, WDT2

Reset the device after power-down mode is released.

10
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PIN DESCRIPTIONS (Continued)

Pin Symbol Type Description
43 TST 0O | Notused. Leave this pin open.
46 CLKIN I Basic clock input pin.

Input a clock 18 to 20 MHz. Use 19.2 MHz if using internal synchronization
signals (SYNCO, SCKO).

47 Vpp | Power supply for PLL circuit that uses the basic clock.
(PLL) Insert a 0.1uF capacitor with excellent high frequency characteristics
between Vpp (PLL) and Vss (PLL).
48 Vss | Ground for PLL circuit that uses the basic clock.
(PLL) Insert a 0.1uF capacitor with excellent high frequency characteristics
between Vpp (PLL) and Vsg (PLL).
49 WDT2 0 | Not used. Leave this pin open.
50 DF2 O | Tone disabler flag output pin for channel 2.
This pin outputs a disable flag when the ECDM pins are used for tone
disabler.

"H": Echo canceler disabled
"L": Echo canceler enabled

51 RGC20 I R input level control pins for channel 2 (refer to the block diagram).
52 RGC21 Excessive input (PCM level is at maximum value) causes a malfunction.
Use these pins when there is a possibility of excessive input.
RGC21 | RGC20 | Level Control Mode

0 0 Off

0 1 GC: On (control level = —20 dBm0)
By the R gain controller, levels from —20 to —11.5 dBm0
will be suppressed to —20 dBm0 and those above —11.5
dBmO will always be attenuated by 8.5 dB. This is
effective to prevent excessive input and howling for
hands-free applications.

1 0 Inhibited

1 1 *6LR: On

Apply —6 dB to excessive inputs using the level
adjuster provided on R and S 1/0. Since +6 dB also
is applied at the output, the total level will not
change, making this effective against line echo.

11

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6159982/msm7617-001.html

OKI Semiconductor MSM7617

PIN DESCRIPTIONS (Continued)

Pin Symbol | Type Description
54 SA20 I S input attenuator control pins for channel 2 (refer to the block diagram).
55 SA21 These pins attenuate the input level of SIN. Use them if ERL is large.
The attenuation level can be set even during the echo canceler disable mode.
SA21 | SG20 | Attenuation Level
0 0 0dB
0 1 -6 dB
1 0 -12 dB
1 1 Not used
56 SG20 I S output gain control pins for channel 2 (refer to the block diagram).
57 SG21 These pins amplify the output level of SOUT. The gain level can be set even
during the echo canceler disable mode.
SG21 | SG20 | Gain Level
0 0 0dB
0 1 +6 dB
1 0 +12 dB
1 1 Not used
58 RIN2 I PCM data input pin. Pin use changes depending on the setting of the IOM

pins (refer to the block diagram).

In 2-channel parallel 1/0 mode, this pin becomes RIN for channel 2 and
inputs the PCM signal synchronous with SYNG2. Data is captured on the
falling edge of SCK. In other modes, this pin is not used, and should be
fixed at "L".

59 ROUT2 0 | PCM data output pin. Output signal changes depending on the setting of
the IOM pins (refer to the block diagram).

Data is always output on the rising edge of SCK. This pin becomes high
impedance while there is no data.

In 2-channel parallel /0 mode, this pin becomes ROUT for channel 2 and
outputs the PCM signal synchronous with SYNC2. In 2-channel serial 1/0
mode, this pin is not used and should be left open. In 1-channel cross-
connected mode, this pin becomes the cross-connected ROUT pin for
channel 2, and outputs the PCM signal synchronous with SYNC1.

12
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PIN DESCRIPTIONS (Continued)

Pin Symbol | Type Description

61 SIN2 | PCM data input pin. Pin use changes depending on the setting of the IOM
pins (refer to the block diagram). Data is captured on the falling edge of SCK.
In 2-channel parallel /0 mode, this pin becomes SIN for channel 2 and
inputs the PCM signal synchronous with SYNGC2. In 2-channel serial 1/0
mode, this pin is not used and should be fixed at "L". In 1-channel cross-
connected mode, this pin becomes the cross-connected SIN pin for channel
2, and inputs the PCM signal synchronous with SYNC1.
62 SOUT2 0 | PCM data output pin. Output signal changes depending on the setting of
the IOM pins (refer to the block diagram).
Data is always output on the rising edge of SCK. This pin becomes high
impedance while there is no data.
In 2-channel parallel /0 mode, this pin becomes SOUT for channel 2 and
outputs the PCM signal synchronous with SYNGC2. In other modes, this pin
is not used and should be left open.
63 ATT2 I ATT control pin for channel 2.
This pin controls the ATT function for preventing howling with the
attenuators (ATT) provided on RIN and SOUT. When input is only on RIN,
the SOUT attenuator is activated. When there is no input on SIN or there is
input on both SIN and RIN, the RIN input attenuator 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.

"H": Attenuator off

‘L": Attenuator on
Because the attenuator is activated opposite the speaker, it is effective for
further reducing echo.

64 HD2 I Howling detection control pin for channel 2.
This pin controls detection and canceling of howling generated by the
acoustics of handsfree telephones.

"L": Howling detector on

"H": Howling detector off

13
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ABSOLUTE MAXIMUM RATINGS

Parameter Symbol Condition Rating Unit
Power Supply Voltage Vo -03to+7 v
Input Voltage Vin Ta=25°C -0.3toVpp+ 0.3 v
Power Dissipation Pp 1 W
Storage Temperature Tstq — -5510 +150 °C

RECOMMENDED OPERATING CONDITIONS

(Voo =4.510 5.5 V)

Parameter Symbol Condition Min. Typ. Max. Unit
Power Supply Voltage Vob — 4.5 5 55 Y,
Power Supply Voltage Vss — — 0 — \%
Other input pins than
High Level Input Voltage ViH SYNC1/2, SCK 24 o Voo \Y
SYNC1/2, SCK Vpp x 0.8 — Vpp
Low Level Input Voltage Vi — 0 — 0.8 Vv
Operating Temperature Ta — -40 +25 +85 °C

ELECTRICAL CHARACTERISTICS

DC Characteristics

(Vop=4.5V105.5V, Ta = —40°C to +85°C)

Parameter Symbol Condition Min. Typ. Max. | Unit
High Level Output Voltage VoH lon =40 uA 4.2 — Vop \'
Low Level Output Voltage VoL lor=1.6 mA 0 — 04 \
High Level Input Gurrent Iy Vin=Vop — 0.1 10 uA
Low Level Input Current I ViL=Vss -10 -0.1 — pA
High Level Output Leakage Current lozH Von=Vpp — 0.1 10 pA
Low Level Output Leakage Current lozL VoL = Vss -10 -0.1 — WA
Povrer Supply Current (operation mode) Ibpo — — 80 130 mA
Power Supply Current (power-down mode) IpDs PWDWN ="L" — 0.5 2 mA
Input Capacitance C — — — 15 pF
Qutput Load Capacitance Croap — — — 20 pF
14
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Echo Canceler Characteristics (refer to characteristics diagram)

Parameter Symbol Condition Min. Typ. Max. | Unit
Rin=-10dBm0
Echo Reduction (5 kHz white noise hand)
Lres |E.R.L.=6dB — 30 — dB
(Common to Channel 1 and
Channel 2) To=20ms
ATT, GG, NLP: OFF
Rin=-10 dBm0
Cancelable Echo Delay Time To (5 kHz white noise band) o . 55 s
(Common to Channel 1 and E.R.L.=60dB
Channel 2) ATT, GC, NLP: OFF
Tone Disabler Characteristics
Parameter Min. Typ. Max. Unit
Detection frequency 2075 2100 2125 Hz
Tone Detection Detection level -32 — — dBm0
Detection time 380 — — ms
Detection condition 2100Hz. 180° out-of-phase detected before and after 450+25ms.
] Detection frequency 2075 2100 2125 Hz
Phase Reversal Detection :
Detection level -32 — — dBm0
Phase reversal 135 180 225 °
Detection level — — -32 dBm0
Release :
Release time — 250 — ms
15
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AC Characteristics

(Vop=4.5V105.5V, Ta =-40°C to +85°C)

Parameter Symbol Min. Typ. Max. Unit
Clock Frequency — 19.2 —
. X fc MHz
If Used Without Internal Sync Signal 18 — 20
Clock Gycle Time — 52.08 —
: ) tmek ns
If Used Without Internal Sync Signal 50 — 55.56
Clock Duty Cycle tome 40 — 60 %
Clock High Level Pulse Width tmeH tmeok < 0.4 — tmck < 0.6 ns
Clock Low Level Pulse Width tmeL tmok < 0.4 — tmck < 0.6 ns
Clock Rise Time 1 — — 5 ns
Clock Fall Time i — — 5 ns
Internal Sync Clock Qutput Time toom — — 40 ns
Internal Sync Clock Frequency fco — 256 — kHz
Internal Sync Clock Gycle Time tco — 3.9 — ps
Internal Sync Clock Duty Cycle tbco — 50 — %
Internal Sync Signal OQutput Time toce — — 5 ns
Internal Sync Signal Period tevo — 125 — us
Internal Sync Signal Pulse Width twso — tco — ps
Transmit/Receive Sync Clock Frequency 64 — 2048
, fsck kHz
In Serial I/0 Mode 128 — 2048
Transmit/Receive Sync Clock Cycle Time tso 0.488 — 15.62 s
In Serial /0 Mode 0.488 — 7.81
Transmit/Receive Sync Clock Duty Cycle tpsc 40 50 60 %
Transmit/Receive Sync Signal Period teve — 125 — VK
Sync Timing txs 4 — — ns
tsx 45 — — ns
Sync Signal Width twsy tsck — tove—tsck us
Receive Signal Setup Time tps 45 — — ns
Receive Signal Hold Time toH 45 — — ns
Receive Signal Input Time tip — Ttsck — us
In 2-Channel Serial Mode tip2 — 1550k — Vi
16
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MSM7617

AC Characteristics (Continued)

(Vop=4.5V105.5V, Ta=-40°C to +85°C)

Parameter Symbol Min. Typ. Max. Unit

Serial Output Delay Time ts0 — — %0 ns
txp — — 90 ns

Reset Signal Input Width twr 1 — — ps
Reset Start Time tbRs 5 — — ns
Reset End Time tDRE — — 52 ns
Process Operation Start Time toiT 100 — — us
Power-Down Start Time tpps — — 111 ns
Power-Down End Time toPE — — 15 ns
RST Width After Power-Down twpr 10 — — us
RST Control Pin Setup Time tpsr 20 — — ns
RST Control Pin Hold Time toHR 20 — — ns
SCK Control Pin Setup Time tpes 120 — — ns
SCK Control Pin Hold Time tocH 120 — — ns
17
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TIMING DIAGRAMS

Clock Timing
t 1

. fc, tmek, tome tmcH tmeL | !

CLKIN /
toom toem
SCKO
JCOa tCO= - tgio >

SCKO_‘ LJ ‘

tocc | . loce

# tcvo

A

Y

SYNCO

L twso |
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Serial Data Input Timing (Parallel Mode, FTF Mode)

fsck, tSCK‘ FJ[E%

tsx
t - -t
HFXS il tove

twsy |

A

SYNC

a

: W?xrsxsx4txsxzx1XLSBx o

-t -

=
o

Serial Data Input Timing (Serial Mode)

Note: Refer to parallel mode for detailed timing

fsck, tsck
B ‘4—»‘
o [[JUTTUIDUUUHIUIRU U Uy UL
- teve .
- twsy 4
SYNC1
“ tpH tin2 B
tDS =‘ ot -
RIN1
CH1 data CH2 data |
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Serial Data Output Timing (Parallel Mode, FTF Mode)

fsck, tsck
H

@}Mﬁmﬂmﬂm

tove

SYNC

v

- twsy

txo Il .l
SOUT  High-Z @ >< >< >< >< >< ><LSB
ROUT 6 5 4 3 2 1 0 / High-Z

MSB

Serial Data Output Timing (Serial Mode)

Note: Refer to parallel mode for detailed timing

fsck, tsck

[~

o _[JUUUUHUTUUTDUUUUUUuuuud

. tcye .
- twsy X
SYNC1
ROUT1 High-Z High-Z
CH1 data CH2 data |

Operation Timing After Reset

twr

e

RST

Note: Reset timing can be asynchronous.

B tpir

toRs, | tDRE, |

% Reset % Initial setting >< Proccessing starts

Internal operation
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Power-Down Timing

Note: All inputs are invalid during power-down. Always reset the device after power-down.

PWDWN
tops | |, toPe, | |,
11777
Internal operation Power-down
oy
3 twer .
RST

Capture Timing of Control Pins

Control pin states are captured during reset and during each period’s serial data capture.

P R —————

Control Pin >< ><

SCK

tpe ——=
tip
SYNC
—>AL<— tocH
Channel 1 Control Pin tocs ‘)‘
Channel 2 Control Pin X X
(when not in serial mode) =~ 1= toey
tocs ‘ﬂ 4
Channel 2 Control Pin (when in serial mode) X X

21
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HOW TO USE THE MSM7617

The echo canceler cancels the echo on the RIN signal as returned by SIN. Connect the original
signal to the R side, and the signal generating the echo to the S side.

Connection Methods According to Echoes

Example 1. Cancel Acoustic Echo (applies to acoustic echo from line input)

-

Acoustic echo CODEC
Or——=

CODEC

CODEC

CODEC >

Line echo

Input

ki

Acoustic echo CODEC
Or—=
4

Input ' CH1 CH2

_______________________________

CODEC

Line echo

22
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ECHO CANCELER CHARACTERISTICS DIAGRAM

Characteristics of p-law and A-law are identical. (Characteristic graphs below are reference

data.)

ERL vs. Echo Attenuation

30

20+

10+

[gp] uonenusny oyo3

| | | | | |
40 30 20 10 0 -10
E. R. L. [dB]

Measuring Conditions:

RIN input level = —10 dBmQ white noise
Echo delay time = 50 ms

ATT, GC, NLP, LR all off

Echo Delay Time vs. Echo Attenuation
40 |

30

20

[gp] uonenuany oyo3

101

RIN Input Level vs. Echo Attenuation

30

20

10

[gp] uonenuany oyo3g

| | | | | | |
-50 40 -30 -20 10 0 10
RIN Input level [dBmO]

Measuring Conditions:
RIN input = white noise
Echo delay time = 50 ms
E.R.L. =6 [dB]

ATT, GC, NLP, LR all off

Measuring Conditions:

RIN input level =-10 dBm0Q white noise
Echo delay time = 50 ms

ER.L=6dB

ATT, GC, NLP, LR all off

0 10 20 30 40 50
Echo Delay Time [ms]

Note: regarding dBmO:

60

The "dBm0" unit used in the characteristic graphs is a unit that expresses PCM CODEC digital
values. Therefore, be aware that the same value 0 [dBm0] might correspond to different analog
input levels depending on the PCM CODEC being used. Please check the data sheet of the PCM

CODEC being used.
Example MSM?7533 0 [dBmO] =
—10 [dBm0] =
MSM?7543 0 [dBm0] =
—-10 [dBm0] =

Downloaded from Elcodis.com electronic components distributor

0.85 [Vrms] = 2.4 [Vp-p] = 0.8 [dBm] 600 Q
0.27 [Vrms] = 0.76 [Vp-p] = -9.2 [dBm] 600 Q

0.6007 [Vrms] = 1.7 [Vp-p] = -2.2 [dBm] 600 Q
0.19 [Vrms] = 0.54 [Vp-p] = -12.2 [dBm] 600 Q
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Measurement System Block Diagram

White noise generator MSM7617 Echo Delay Time
L.P.F.
5 KHz RIN  ROUT Delay
CH1 or CH2
Level Meter SouT SIN ATT
E.R.L
2ch CODEC
MSM7533
24
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NOTES ON USE

1.

Set echo return loss (E. R. L) to be attenuated. If the echo return loss is set to be amplified, the
echo cannot be canceled. (Refer to the "E. R. L vs Echo Attenuation" characteristic graph.)

When the echo return loss is amplified, adjust the input level to be attenuated by setting the
mode with the SA pin. If the level from the SA pin is too low by setting the mode with the SA
pin, then amplify the output level by setting the mode with the SG pin.

Set RIN input so that there is not excessive input (above 0 dBm0) from the PCM CODEC. Echo
cancellation is not possible with excessive input. (Refer to the "RIN vs Echo Attenuation”
characteristic graph.)

Recommended input levels are —10 to —20 dBm0. If there is a possibility of excessive input,
then set GC mode or 6LR mode with the RGC pins.

Applying the tone signals to this echo canceler will decrease echo attenuation.

For changes in the 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.

If a clock is not input after power is applied, then the internal circuits will not stabilize,
possibly damaging the device.

When power is applied, set the PWDWN pin to "H" and input the basic clock.

If the device is put into PWDWN immediately after power has been applied, be sure to input
10 or more clocks of the basic clock before setting to the power down mode.

Always reset after power is applied or power-down is released.
For power-on reset operation, an external oscillator may require a certain setting time after

powered on. Allow 10 us for a reset time after the oscillator has settled.

When the deviceis used as an acoustic echo canceler, equipment noise and environment noise
from the microphone amp may be amplified, and echo attenuation may be below 30 dB.

25
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9¢

Line side: RQUT Bus

SIN Bus
Terminal side " SORLH"\II' Eﬂg
ch3 SYNC
SCK MSM7617 MSM7617
—23/g)N1 ROUT1}2— RIN1 ROUT
syt SIN1HL 19950yT1 SIN1HL
—8IRIN2 ROUT2I2S —BIRIN2 ROUT2I2S
82ls0yT2 SN2l B2ls0yT2 SN2l
ch1 SYNC 1315yNG1 SYNG214— 1815yNC1 SYNC2H4—
AscK AscK
32l woT2142 32l woT24E
StpFy DF2[20 S1pFy DF2[20
+5V INLPY NLP2{E +5V 5V HNLP1 NLP2tE +5V
14 HOLT HoL2P3— + 14 HOLT HOL2P3—
+151ADP1 ADP2{2 +151ADP1 ADP2[2
1; HD1 HDZ%” 1; HD1 HDZ%”
+1BIATT1 ATT2[534 +1BIATTY ATT2[834
CH1 +-2415611 sgorsZy | CH2 CH3 +-2415611 sgorfszy | CH4
2515610 G20} 2515610 5G20[%8
+-2615A11 SA211954 +-2615011 SA21[254
271sp10 SA20[24 2715p10 SA2024
2/pGC11 RGC21[92 1 291RGC11 RGC211221
30RGCc10 RGC20f2L 30Rac10 RGC20/
ch1 RST 16IRSTT RST2H 16/pSTT RST2H
GND——-41{EcDM1 1om1}8 GND GND——-2HECDM1 1om1}8 GND
40 EcDMO 1OMO}- 40 ecpMo 1M}
A3\rs7 EcMH2 A3lrsT ECMHL
CLOCK 46i01KIN SYNGO28 46i01KIN SYNCO38
L 42 5WDWN scKop32 L 42 5WDWN scKop32
+5 V—2—411Vpp(PLL) VgsH2 +5 V—2—41 1V (PLL) VgsH2
GND——28lys5(PLL) Vgst22 GND——28lys5(PLL) Vgst28
—Sly v 44 75\/ v 44
DD SS| DD SS|
21 Voo Vs 45 21 Voo Vss 45
33lvop Vgl 804 1 7-6ND 3o Vgl 804 GND
34 Voo z 34 Voo 2z
35\op VoL Ty 35op Vpo2L 45V
36)\np Voo{ 234 38)\pp Voof 224
cznsT—
chd RST
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Cross-Connection Example
2ch CODEC
Microphone Input i Ri MSM7533VGS-K
O | WA - g; AINT AIN2 O Line Input
GSX1  GSX2
4 .
O — 3 AOUT1  AQUT2 (O Line Output
Speaker Output L 18 pourt  poure
12 DINA DIN2
XSYNC
L10] poync Voo
16f poik SGC
el
5
PDN AG
ov<—$8] ciyp
DG
DV
R4
MSM7617 J N
—28IRINT ROUT? |22
Blsours sint {20 R8
L 58lRiINg rRouT2 22
82sout2 sinz {5
13lsynct synez A
dsck
32lwori wor2 [42
% DF1 DF2 (20
— NPt NLP2 g DV
S HoLe fP—
154 app1 ADP2 [2— R1=20kQ
L 17 HD1 HD2 |64 R2 =20 kQ
18l aTT1 ATT2 f63 4 R3 =29 KO
2415611 sG21 1274 '
DV 22 SG10 SG2o (28 R4 =10 kQ
55
TSAH SA21 ? R5 = 20 kQ
SA10 SA20
29 R6ct1 RGC21 |22 R6 = 20 kQ
?2 RGC10 RGC20 ?1 R7 = 2.2 kQ
RsT (O RSTT RST2 _
DG A ecom lom1 |2 R8 =10 kQ
40Ecomo om0 | DG
o oM 1o C1=1yF
ok O 15 CLKIN SYNCO f2
pwownN () oo |7 Scko - C2=1pF
Dv HVDD(PLL) Vss 28 C3=0.1puF
DG —&——{Vgg(PLL) Vss
5 44 C4 =10 uF
Voo Vss - u
g; Voo Vss gg C5=01 LLF
ol . 06=0.1F
Vop C7 T~ -G8 =uiu
35 Vop Voo 37 —l— +— DV C7=01 LLF
oo i 08 =10 uF
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PACKAGE DIMENSIONS

(Unit: mm)
QFP64-P-1414-0.80-BK \
fAAAARAAAAAAAAAR @
B 5
=  m—— a
=  m—— o
=  m—— -
N o =]
S|l ¢ ] =]
e o =  m——
@ == ==
S| 2 == ==
ol o == ==
=  m——
=  m——
=  m——
i =
(D= Fo®
BN +0.
IRELEL EELEE L 2| o w4107
INDEX MARK @ 3| =
Mirror finish Z o
1LOTYP, 0.32 388 [57076 ! \_| (O10°
0.17:0.05 & & T
[ \ ? =] 0.6TYP.
© 0.67+0.15
SEATING PLANE
Package material Epoxy resin
Lead frame material 42 alloy
Pin treatment Solder plating (=5pm)
Oki Electric Industry Co.,Ltd. Package weight (g) 0.87 TYP.
Rev. No./Last Revised 6/Feb. 23, 2001

Notes for Mounting the Surface Mount Type Package

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

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

Document Page
No Date Previous | Current Description
) Edition Edition
FEDL7617-04 Nov. 2001 - - Edition 4
3 3 Typo correction of “RGC20,21” from "GC20,21"
5 5 Correction and addition in power-up sequence in
RST2 pin description
Correction and addition in power-up sequence in
FEDL7617-05 Jun. 27, 2003 7 7 RSTT pin description
10 10 Alternation in expressions to eliminate ambiguity
in ECDMO/ECDM1 pin description
Separation of V|4 specifications for SYNC1/2 and
14 14 .
SCK pins
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NOTICE
1. Theinformation contained herein can change without notice owing to product and/or technical improvements.
Before using the product, please make sure that the information being referred to is up-to-date.

2. The outline of action and examples for application circuits described herein have been chosen as an
explanation for the standard action and performance of the product. When planning to use the product, please
ensure that the external conditions are reflected in the actua circuit, assembly, and program designs.

3. When designing your product, please use our product below the specified maximum ratings and within the
specified operating ranges including, but not limited to, operating voltage, power dissipation, and operating
temperature.

4. Oki assumes no responsibility or liability whatsoever for any failure or unusua or unexpected operation
resulting from misuse, neglect, improper installation, repair, ateration or accident, improper handling, or
unusual physical or electrical stressincluding, but not limited to, exposureto parameters beyond the specified
maximum ratings or operation outside the specified operating range.

5. Neither indemnity against nor license of a third party’s industrial and intellectual property right, etc. is
granted by usin connection with the use of the product and/or the information and drawings contained herein.
No responsibility isassumed by usfor any infringement of athird party’ sright which may result from the use
thereof.

6. The products listed in this document are intended for use in general electronics equipment for commercial
applications (e.g., office automation, communication equipment, measurement equipment, consumer
electronics, etc.). These products are not, unless specificaly authorized by Oki, authorized for use in any
system or application that requires special or enhanced quality and reliability characteristics nor in any
system or application where the failure of such system or application may result in the loss or damage of
property, or death or injury to humans.

Such applicationsinclude, but are not limited to, traffic and automotive equipment, safety devices, aerospace
equipment, nuclear power control, medical equipment, and life-support systems.

7. Certain products in this document may need government approval before they can be exported to particular
countries. The purchaser assumes the responsibility of determining the legality of export of these products
and will take appropriate and necessary steps at their own expense for these.

8.  No part of the contents contained herein may be reprinted or reproduced without our prior permission.

Copyright 2003 Oki Electric Industry Co., Ltd.
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