OKI Semlconduct@if
MSM6962/6963,

Single Chip CODEC W\W

/7> 4

GENERAL DESCRIPTION~ "~
)

The MSM6962 and MSMI a!‘e asingle-channel CODEC CMOSICs containing filtersfor A/Dand

D/ A converting 0f<e\vfo}se signal ranging from 300 Hz to 3400 Hz.

4

FEATURES \ \)\
i Compfl %ce with ITU-T companding Law
MSMe6962:  p-law
MSM6963:  A-law
* Enable independent operation of transmission and reception
o Transmission clock : 512, 1024, 1536, 1544, 2048 kHz
» Built-in an Auto compensation circuit for off set voltage, so long steady operation is held
* Built-in reference voltage source
* Low Power Dissipation
Operating (55 mW Typ.)
Standby ( 6 mW Typ.)
® Package :
16-pin plastic DIP (DIP16-P-300)

Note: The product names are indicated in PIN CONFIGURATION.
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OKI Semiconductor

MSM6962/6963

BLOCK DIAGRAM
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* Only the MSM6962. The pin is not connected in the MSM6963.
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OKI Semiconductor MSM6962/6963

PIN CONFIGURATION (TOP VIEW)

Vss [1 U [16] PCMOUT
™C[2] © [15] XCLOCK
AIN[3] [14] XSYNC

AG[4] 13 DG
AOUT[5] [12] BS*
NC 6] [11] RSYNC
Vrer 7| [10] RCLOCK
Voo [8] © 9] PCMIN
16-Pin Plastic DIP
MSMB962RS/MSMBIB3RS
Notes: Indication of product depends on abbreviation type, M6962 or M6963.

BS is only for the MSM6962, and is not connected in the MSM6963.
NC: No connect pin
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MSM6962/6963 OKI Semiconductor

PIN AND FUNCTIONAL DESCRIPTIONS

Vgs pin1

Negative voltage power supply.
The range of power supply voltage is -5 V +5%.

TMC pin2

Control signal input for mode selection.
The normal operating mode or analog loop-back mode can be selected.

“T™MC" Mode "AIN" "AOUT"
Receive signal output
Normal . . ‘ P
>2.0V ) Transmit signal input Connected to
Operation

RCVg output "AOUT"

Analog

08v Di cted v
< Loop-back isconnecte 0
AIN 2 AT PCMOUT

ROV .-

LPF DA ‘?* PCMIN

Aout

— Signal flow in normal operating mode
---~* Signal flow in analog loop-back mode

Since the TMC input signal is monitored on each frame by internal XSYNC pulse, the control for
mode selection by TMC signal is not executed in the no-signal state of XSYNC and XCLOCK.
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OKI Semiconductor MSM6962/6963

AIN pin 3

AIN is an analog signal input and is normally connected to the transmit filter input.
Theinputanalogsignalis bandwidth-limited to (300 Hz to 3400 Hz) and is converted to the 8-bit PCM
signal.

The input signal amplitude rangeis 5 Vp_p. Inanalog loop-back mode, the state of this pinisleft open.
Since this pin is high impedance input, a resister of 20 kQ or less should be connected between this
pinand AG pin, in the case of AC connection circuit to this pin. (Where DC current is cut off to this
pin by external condenser.)

AG pin 4
Analog signal ground.
AOUT pin 5

Analog signal output.

AOUT is connected to an output of the recejve filter. The output signal amplitude range is 5 Vp.p.
The signal level is 0 V at analog loop-back mode. This output signal is able to drive a resister load of
10 kQ or more, but it is recommendable to drive as higher resister as possible.

A level of this pin is fixed to 0 V, when powered down.

NC pin 6

Non-connected.

VRer pin 7

Input of the external reference voltage source.

When a state of this pinis open or less than 2V, the internal reference voltage sourceisapplied. When
the internal reference voltage source is used, the pin should be connected to the AG pin.

When an external reference voltage source is used, the power dissipation of this device is reduced
by 20%, and the external reference voltage should be +2.5V +5%.

Vbp pin 8

Positive voltage power supply.
The range of supply voltage is +5 V +5%.
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MSM6962/6963 OKI Semiconductor

PCMIN pin 9

PCM signal input.

Theserialinput PCMsignal is converted fromdigital toanalog, synchronizing with the synchronous
signal RSYNC and clock signal RCLOCK. :
The data rate of PCM signal is one of 512, 1024, 1536, 1544, and 2048 kbps.

The PCM signal is read at the falling edge of the clock signal and latched into the internal register
when finished to read eight bits data.

The top of the PCM data is specified by RSYNC pulse timing,

RCLOCK pin 10

Receive clock pulse input.

The frequency of this clock pulse should be identified with the data rate of PCM input signal at the
PCMIN pin.

This clock pulse needs to be continious signal, and is used for the clock signal in SCFfilter and timing
signal in D/ A converter by directly dividing this frequency count.

The frequency deviation must be in +50 ppm or less, to guarantee frequency characteristics of the
filter. But where the frequency characteristics of an applied system is not specified exactly, the
RCLOCK clock pulse count’s between pules of RSYNC are allowed within the range of table shown
below, for the normal operation mode.

But the electrical characteristics of this device can not be guaranteed.

PCMIN Data Rate Clock Pulse Count be.tween RSYNC Pulses
Ave. Min. Max.
512 kbps 64 64 65
1024 kbps 128 127 130
1536 kbps 192 190 195
1544 kbps 193 180 195
2048 kbps 256 253 257

l Clock pulse count |
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OKI Semiconductor MSM6962/6963

RSYNC pin 11

Receive synchronizing signal input.

Eight required bits are selected from serial PCM signals on the PCMIN pin by the receive
synchronizing signal.

The whole timing signal in the receive section are synchronized by this synchronizing signal.
This signal must be synchronize in phase with RCLOCK.

The frequency should be 8 kHz +50 ppm to guarantee the AC characteristics of receive section.
However, sameasthe RCLOCK frequency, this device can operatein therange of 8 kHz +4 kHz, with
no guarantee of adherence to the electrical characteristics in this specification as a catalogue value.
Fixing this signal to logic "1" or "0", the receive circuit is driver in a power down state.

BS pin 12

Control signal input for decoding seven bits signal.

The PCM signal from first bit through seventh bit in a frame including the transition point of a signal
to this pin, is decoded. The least significant bit is invalid.

Normally, this pin is fixed level “H” or “L”.

The MSM6963 does not include this function.

DG pin 13

Ground for digital signal.
This pin is not connected to the AG pin.

XSYNC pin 14

Transmit synchronizing signal input.

The PCM output signal from PCMOUT pin is output in synchronization with this transmit
synchronizing signal.

All transmit timing signals are triggered to synchronize with this signal. This signal should be
synchronized in phase with XCLOCK pulse.

The frequency should be 8 kHz +50 ppm to guarantee the AC characteristics of transmit section.
In the frequency range of 8 kHz +4 kHz, even if the device circuit operates, same as on XCLOCK, the
specification for the electrical characteristics is not guaranteed.

Fixing this signal to logic "1" or "0", the transmit circuit is driver in a power down state.

! M b724240 0021292 32c M 43

R




e

MSM6962/6963 OKI Semiconductor

XCLOCK pin 15

Transmit clock input.

The PCM output data rate from the PCMOUT pin is set by this clock frequency.

The usable clock frequency is one of 512, 1024, 1536, 1544, and 2048 kHz.

This clock pulse must to be a continuous signal since the clock pulse is used as the clock pulse of SCF
filter and the timing signal of A/D convertion.

To guarantee the frequency characteristics of the filter, the frequency deviation of the clock signal
must be £50 ppm or less.

However when the frequency characteristic of an applicate system is not specified exactly, if the
XCLOCK clock countsinbetween the pulses of signal XSYNC areallowed in the rangeoftableshown
below, the device operates but the specified electrical characteristics is not guaranteed.

Clock Pulse Count between XSYNC Pulse Period

Clock Frequency Ave., Min. Ma,
512 kHz 64 64 65

1024 kHz 128 127 130
1536 kHz 192 190 195
1544 kHz 193 190 195
2048 kHz 256 253 257

SYNC ﬂ

f‘— Clock pulse count
PCMOUT pin 16

PCM signal output.

The PCM output signal is output in synchronization with the rising edge of XCLOCK pulse orderly
from MSB first. (The first bit of the PCM signal may output at the rising edge of XSYNC pulse,
according to mutual timing of XSYNC and XCLOCK pulse.). During the PCMOUT signal output
except the 8 bit- pulses, the pin is in an open state, therefore, multiple connections by wired-OR are
easily possible at this pin.

The code companding law and output code format depend on ITU-T Recommendation G. 71 1,and
for the MSM6963 (A-law) the output PCM signals are obtained by inverting the even bits of signals.

Input/Output PCMIN/PCMOUT
Level MSM6962 (i1-law) MSM6963 (A-law)
+Full scale 1.0 0 0 0 0 0 0 10 1 0 1 0 1 0
+0 T 1 1 1 1 1 1 1 1 1.0 1 0 1 0 1
-0 01 11 1 1 1 1 001 0 1 0 1 0 1
-Full scale 00 0 0 0 0 0 0 00 1 0 1 0 1 0
4 Il b?724240 0021293 269 WA




OKI Semiconductor MSM6962/6963
ABSOLUTE MAXIMUM RATINGS
Parameter ISymbol Condition Rating Unit
Voo — 0to7 v
Power Supply Voltage
pply Yoliag Vss — 7100 v
Reference Voltage VREr — 0to Vpp v
Analog Input Voltage Vain — Vpp-0.3to Vpp + 0.3 v
Digital Input Voltage VoI - -0.3toVpp+0.3 v
Operating Temperature Top — -101t0 80 °C
Storage Temperature Tsta — -55t0 150 °C

RECOMMENDED OPERATING CONDITIONS

(Ta=0°C to 70°C)

Parameter Symbol Condition Min. Typ. Max. | Unit
Voo — 4.75 5 5.25 v
Power Supply Voitage
wer Supply Vollag Vss _ 525 | 5 | 475 | V
Reference Voltage VRer When using external Vggr 2.475 2.5 2.525 v
Analog Input Voltage VAN — — — 5 Vp.p
Input High Voltage Vi XSYNC, XCLOCK, PCMIN, 2.0 24 Voo Y
Input Low Voltage ViL RSYNC, RCLOCK, TMC, BS 0 0 0.8 v
512, 1024
Clock Frequency fc XCLOCK, RCLOCK — |1536,1544, — kHz
2048
Sync Pulse Frequency fs XSYNC, RSYNC — 8 — kHz
Clock Duty Ratio iy XCLOCK, RCLOCK 40 50 60 %
Digital Input Rise Time tir XSYNC, XCLOCK, PCMIN, — - 50 ns
Digital Input Fall Time tit RSYNC, RCLOCK (Fig. 1) — — 50 ns
. - txs XCLOCK—XSYNC (Fig. 2) 50 — — ns
T t Sync T
ransmit Syné Timing ts | XSYNCOXCLOCK (Fig.2) | 100 | — | — | ns
Receive Svnc Timin trs RCLOCK—RSYNG (Fig. 2) 50 — —_ ns
y 9 tm | RSYNC-RCLOCK(Fig.2) | 100 | — | — | ns
Transmit Sync Pulse Width twx — 1/fc — 117 MS
Receive Sync Pulse Width twr — 1/fc — 117 us
PCMIN Set-up Time tps —_ 100 — — ns
PCMIN Hold Time toH — 100 — — ns
BS Set-up Time * tgs — 200 — — ns
BS Hold Time * tpH — 200 — _ ns
RaL 10 20 — kQ
T
Analog Output Load CaL AOU — — 100 oF
RoL 1 —_ — kQ
igi tput PCMOUT
Digital Output Load CoL ou — — 100 oF
Allowable Analog Input Vio . -200 N 200 mv
Offset Voltage
*: The value for the MSM6962
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MSM6962/6963 OKI Semiconductor

ELECTRICAL CHARACTERISTICS

DC and Digital Interface Characteristics
(Vop = +5 V 25%, Vgs =5 V 25%, Ta = 0°C to 70°C)

Parameter Symbol Condition Min. Typ. Max. | Unit
Power Supply Current loo1 XCLOCK, RCLOCK — 55 11 mA
(Operating) Iss1 2048 kHz — 5.0 11
Power Supply Current Ipp2 _ — 0.8 3.0 mA
(Stand-by) Iss2 — 03 15
Reference Current IRer When external Vger input. — 5 100 HA
Input High Voltage ViH 2.0 — — v
Input Low Voltage ViL — — 0.8 \Y
I — <05 20
Input Leakage Gurrent L _ — <02 05 LA
Output Low Voltage VoL — 0.1 0.4 v
Output Leakage Current fon — <5 10 HA
Analog Output Offset Voltage Vore -150 0 150 mvy
Input Capacitance Cin Exce[xlf';)r AN — : — pF
Analog Input Resistance Rin fin < 3.4 kHz — 1 — MQ
46 - mm b7242u0 0021295 031 -
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OKI Semiconductor MSM6962/6963
AC Characteristics (Vo = +5 V £5%, Vigg = 5 V/ 5%, Ta = 0°C to 70°C)
Condition \
Parameter Symbol, Freq. | Level Min. Typ. Max. | Unit
{Hz) |(dBmO)
Logs T 60 20 26 —
Loss T2 300 ~0.1 -0.03 0.2
) Loss T3 820 Reference
Transmit Frequency Response LossTd | 2020 0 01 00 02 dB
LogsT5 | 3000 -0.1 0.10 0.2
LossT6 | 3400 0 045 0.8
LogsR1 300 -0.1 -0.02 0.2
Loss R2 820 Reference
Receive Frequency Response LgssR3 | 2020 0 01 0.0 0.2 dB
LossR4 | 3000 -0.1 0.10 0.2
LossR5 | 3400 0 0.65 0.8
SDT1 3 37 43 —
o - SDT2) 1020 0 37 3| —
;r;?:rrl;t Signal to Distortion S0T3 or 0 = 20 — B
SDT4 820 —40 *2 32/31 | 34.5/33 —
SDTS —45 *2| 28/26 | 31/285 —
SD Rt 3 37 44 —
. N SDR2| 1020 0 37 4 —
Rec.elv*e Signal to Distortion SO A3 or 30 37 M _ i
Ratio ™1 SD R4 820 -40 *2| 32/32 | 35.5/35 —
SDR5 45 *2| 28/26 | 34/285 —
GTTH 3 -0.2 -0.01 0.2
GTT2 | 1020 -10 Reference
Transmit Gain Tracking GTT3 or -40 -0.2 0.05 0.2 dB
GT T4 820 -50 -04 0.25 0.4
GTTH -55 -0.8 0.10 0.8
GTR1 3 -0.2 0.02 0.2
GTR2 | 1020 -10 Reference
Receive Gain Tracking GTR3 or -40 -0.2 -0.05 0.2 dB
GTR4 | 820 -50 -04 -0.16 04
GTR5 55 08 | 031 08

Notes: *1 The measurement is taken with P-message filter
*2  The value before "/" is for the MSM6962 and the value after " /" for the MSM6963
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MSM6962/6963 OKI Semiconductor

AC Characteristics (Continued) (Vop = +5 V £5%, Vg =5 V £5%, Ta = 0°C to 70°C)

Condition
Parameter Symbol| Freq. | Level Min. Typ. Max. | Unit
(Hz) |(dBmO)
|d|t? Ch.annel Tranémit Nipc T — — — -89 ~75 dBmOp
Noise *? Receive |Np R| — — — -89 -75
. Transmit | AVT |1020 or 820 0 -0.5 0 0.5
Absolute Gain > o eve | AVR [imzooraz 0 05 | 0 o5 | ®
Absolute Delay Time tp — 0 — 0.47 0.5 ms
tep T 500 — 0.2 0.75
tgp T2 600 —_ 0.1 0.35
Transmit Group Delay Time "4 o T3 | 1000 0 — 0 0125 | ms
tepT4 | 2600 — 0.05 0.125
tgp 75 | 2800 — 0.07 0.75
fgp R1 500 — -0.02 0.75
tap R2 600 — -0.02 0.35
Receive Group Delay Time " tsp RI| 1000 0 — -0.03 | 0125 | ms
tep R4 | 2600 — 0.07 0.125
tesp RS | 2800 — 0.10 0.75
) TtoR CrT |10200r820 — 78 66
Crosstalk Attenuation RtoT CaR 102001 620 — — 20 o6 dB
Out-of-Band Spurious S [300to34000 O -30 -33 — |dBmO
Intermodulation Distortion IMD 1 I: : ;Zg -4 2 x fofy — -40 -35 | dBmO
. 4.6 kHz to
Discrimination DIS 79 kHZ 0 30 32 — dB
Vpp Noise Rejection | Transmit |PPSR T —_— 30 —
Ratio Receive |PPSRR| 0to300| 200 — 30 —_ B
Vss Noise Rejection | Transmit |[NPSRT| kHz mVp-p — 30 —
Ratio Receive |NPSRR — 30 —
tsp 50 150 300
- ) txp1 | RoL=2KkQ 50 100 300
Digital Output Delay Time oz | CoL = 100 pF 50 100 300 ns
ixp3 50 180 300
Digital Output Fall Time tno — 20 100 ns

Notes: *1 The measurement is taken with P-message filter
*2 The value before "/" is for the MSM6962 and the value after "/" for the MSM6963
*3 0dB-+1.252 Vrms
*4 Reference: 1800 Hz
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OKI Semiconductor

MSM6962/6963

TIMING DIAGRAM

Wave Time Measurement Level

toor
Note: Timing between signal waves is judged at 1.4 V

Figure 1

Basic Timing
XCLOCK

txs
XSYNC

tor | boe . txp3 Transmitter
Section

PCMOUT 1\ MsD Y D2 § 03 X D4 } D5 f D6 ) 07 } D8 f

Note 1):  When txg < 1/2 x fc, the Delay of the MSD bit is defined as txp1.
When tgx < 1/2 x fc, the Delay of the MSD bit is defined as tsp.

RCLOCK

Receiver
Section
m Invalid Data J
Note 2):  Transmit synchronizing and clock pulse, and Receive synchronizing and clock pulse may be
asynchronous mutually.
Note 3):  The threshold level is 1.4 V.
Figure 2
. HB L724240 0021296 &40 WE 49

s




MSM6962/6963 OKI Semiconductor

Timing for 7 Bits Decode (Specified for MSM6962)

RSYNC
PCMIN 1|5345678 1|§3F56]7s 1fe[ofelslelle

123456789 123456789 123456789
AcL00K [ -=--eemee - MR == ~=--ee--- IHIAAngOE—--
Allowable Range for Transition les tBH'
= BS y /Dlsable// //[ \LL /—‘\_
OE:::&;?:; 8 Bits Decode 7 Bits Decode 8 Bits Decode
Figure 3
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OKI Semiconductor MSM6962/6963
APPLICATION CIRCUIT
Basic Circuit
PCM ANALOG
ouT IN IN ouT
XTAL 2 kQ
2.048 MHz +HV—N
i 16 9 3 5
10M 0UT N AN AOUT
2lme
CLOCK  SYNC VRer
4049 4049 X R X R BSDG AG  Vss Vpp
15[ 10] 14]11]12] 13 4j 1 8
+5V ’_+‘E__ 4
‘14 116 [6 Ty
Qs G 4011 —H
M4520
REC R EC |
B[10]9 [8 |7 [2 |1 i g
Note 1(@
o) o)
5V 7 Power Down  Analog Loop-Back Control 0 -5V 45V
1:NOR 1:AtoA
0:PowerDown 0:DtoD
Notes: 1. Insert diode for preventing from Latch-Up at turn on Power.

Recommended Diode Specification.

* High Speed Switching

* Allowerable Power dissipation 250 mW to 300 mW
e Forward Voltage Drop <1.3 V (at 100 mA)
2. AG and DG must be connected in the printed circuit board mounted this device, for
preventing from Latch-Up.

M b724240 0021300 229 WA
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MSM6962/6963 OKI Semiconductor

Four-Wire Line Connection
Connections of power source and clock depend on the basic circuit.

+HV
M %Note 3 Line Driver

A
% g S AN PCM ™ » PCMOUT
4Ws é’ - ouT L
7
IWR 4 741 Line Receiver
PCM ,
é g : aour PoN l <] pomin

4
To other CODEC for multi-connection

Note: 3. Inthecaseof multi-connection to other CODEC, the pull-up resistance is possibly 1 kQ
up to a maximum of 8 CODECs.
In this case, take notice that the delay of PCMOUT is larger.

52 : M b724240 0021301 1L5 WA
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OKI Semiconductor MSM6962/6963

Example of Multi-Channel Connections (8ch)

74161(1) +HV le’lléjll\}‘iple
512 kHz——2{CK Ol 1% M6962/6963 na
! 13 15 PCM |16
+HV —CLR Q|- 3y At o .
7 12 14 :
w0 10PS Not g l
o ®hp 11)R¢  Pem —O=---
io ©Co RS N
741612) o "
ECK QA% 7 =
+5V —{CLR Qg 10} No2 |9
%EP 1
o lET 74164
Lo
15 16|
14
110 No.3 9
1
15| 16
14
10 No.8 9
11

Example of Multi-Channel Timing

74161(1) QcOutput [ LML LM r Ly

74161(2) Qg Output
Qa i ] |

74164 Qs S Y O N SO
Output | Q¢ -

Qn e
Muitiple PCM 71 8 [NodJ 2L3 [417 567 8 Ni[2]3[4]5][6]71]8
——— .
QMSBX X XXX X XLy
512K CLK I O B A
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MSM6962/6963 OKI Semiconductor

RECOMMENDATIONS FOR ACTUAL DESIGN

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

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

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

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

Keep the voltage on the Vpp pin not lower than —0.3 V and the voltage on the Vg pin more than
+0.3 V even instantaneously to avoid latch-up phenomenon when turning the power on.

Usea low noise (particularly, low level type of high frequency spike noise or pulse noise) power
supply to avoid erroneous operation and the degradation of the characteristics of these devices.
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