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GENERALDESCRIPTION
MSM69 f MSM6982, MSM6963 and MSMB983 are CMOS devices containing a com-
pand'n§§C6DEC and PCM filters on a single chip. It converts voice signals to PCM signals

(u;\la%b’r A-law) and vice versa. It contains analog pre-filter, transmit switched capacitor
ji&gr‘(SCF), receive.SCF, analog post-filter and CODEC.

" The transmit section and the receive section are designed to operate in both synchronous
and asychronous applications.

Each section requires sampling clock (8 kHz) and data clock (512 kHz, 1024 kHz,

1636 kHz, 1544 kHz or 2048 kHz) respectively.

<

FEATURES

Per-channel Single Chip CODEC with
Filters. - .
+5 V Power Supplies
Low Power Dissipation.
55 mW operating (TYP)
4 mW standby (TYP)

. Follows the u-companding Law. (MSM-

6962 and MSM6982) )
Follows the A-companding Law. (MSM-
6963 and MSM6983)

PACKAGE VARIETY

Synchronous or Asynchronous Opera-
tion, 4
Serial Data Rate of 512KBPS, 1024-
KBPS, 1536KBPS, 1544KBPS or 2048-
KBPS. T
On-chip Full Auto-ZERQ Circuit.
On-chip Analog Pre-Filter and Post-
Filter. - )
Excellent Power Supply Rejection Ratio
30 dB (from 300 Hz to 300 kHz)
On-chip Precision Voltage reference.

u-Law A-Law Package No. of Pin
MSM6962RS MSM6963RS Plastic DIP 16
MSM6982)S MSMG983JS PLCC 28
MSMB982ES MSM69B3ES R Lce )
MSM6982GS-VK MSMBI83GS-VK Plastic Flat 24
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ELECTRICAL CHARACTERISTICS T-75-11-g9
Absolute Maximum Ratings )
Parameter 4~ Symbol Rating Unit

Supply Volta-ge VoD 0347 v
) Vss +0.3 ~ ~7 \Y
Reference Voltage VREF 0~Vpp v
AHalog Input Voltage 7 VAIN Vsg-0.3~ Vpp +0.3 \Y
Digital Input Volitage VDIN -03~ VDDV+ 0.3 \'
Operating Temperature ToP. -10 ~ 80 °c
Storage Temperature Tstg -56 ~ 150 °C

\
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Recommended Operating Conditions
Parameter Sy.'mbol Conditions Min Typ Max Unit
VbD 475 | 5 | 8285 | v
Supply Voltage . 0
Vss -5.25 -5 -4,75 v
Reference Voltage VREF - 25 - \
Analog Input Voltage VAIN - —_ 5 Vpp
Input High Voltage = VIH XSYNC, XCLOCK, PCM IN, 2.0 — Vpo \
Input Low Voltage ViL RSYNC, RCLOCK, TMC, BS 0 - 038 v
Clock Frequency fe | xcLock, ReLOGK 1630 Teaa2aas | KkHz
Sync Pulse Fraquency fs | XCLOCK, RSYNC - 8 = | kHz
Clack Duty Ratio DR | XCLOCK, RCLOCK 40 | 50 | 60 | %
Digital Input Rise Time tir )R(gzmg' égtgg[é'::?:nzl)l\‘ - - 50 ns
Digital Input Fall Time | tir | RSYNG' AGLOoK (Fi 2], -~ | = [s0 | »ns
) txg | XCLOCK - XSYNC (Fig. 3) 50 | — | — | ns
XMIT, Sync Timing . —
. tsx XSYNC - XCLOCK (Fig. 3) 150 - - ‘ns
trs | RCLOCK — RSYNG (Fig. 3) 50 | - - ns
RCV. Sync Timing -
tgr | RSYNC - RCLOCK (Fig. 3) 100 | - - ns
XMIT. Sync Pulse Width | tyyx (Fig.3) e | - | 17| ws
RCV. Sync Pulse Width tWR (Fig. 3) 1/fe - 117 us
PCM IN Set-up Time tps (Fig. 3) 100 | - - | ns
PCM IN Hold Time tpH {Fig. 3) 100 - - ns
Analog Output RaL 7 10 - _— ke’
Allowable Load CAL _ _ 100 PF
Digital Output RpL 1 - - ks
Allowable Load CoL _ _ 100 PF
Operating Temperature | Top 0 - 70 °c
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DC Characteristics - ‘ T-75-11-09 1
Parameter Symbol Condition Min Typ | Max | Unit %
Supply Current 'oo: P : _ 8. M | mA ;
{Operating) Iss, -- 1 60 | 1N mA
— - Vpp=+525V -
Supply Current 'op, Vgg=-6.25V B 1.0 37 mA
(Stand-by) ISS: - 0.3 15 mA
Reference Current IREF - 5 100 LA
Input High Voltage Vin \\//Ds'; - f:;:\\ll 2.0 1.7 - v
Input Low Voltage VIL ‘(/E;ES) - :‘7755\‘/’ | - | 16| o8| v
- - . =
) HH = Vi=6V - <051 20 BA
Input Leakage Current \C%g - :'?2255\),
TR - Vi=0V | -~ <05 | 05 BA
Output Low Voltage VoL \(’I?SES) - 37755 \y - | <02| 04 v
Output Leakage Current | gy \\//DD = +:2255\\// - <86+ 10 BA~
ss = -5. :
Except for AIN _ - 5 | - PF
Input Capacitance CIiNn ~ - 5 s
A - -
Analog Input Resistance | RN fin < 3.4 kHz - 1 - MQ
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AC Characteristics .
“Vpp =+5 V 6%, Vgg = -8 V 6%, VR =0 V ;
Condition ' .
Parameter §ymbol £ Level Min Typ Max Unit
(Hz) |(dBmO)
Loss T1 60 20 " 26 -
LossT2 | 300 01 | 003 | 02 .
Loss T3 820 Reference Value
Transmit . ]
Frequency Response Loss T4 2020 0 -0.1 00 02 dB
Loss TS 3000 0.1 0.10 02
Loss T6é | 3400 0 045 08
Loss T7 | 3980 .14 16 - -
Loss R1 300 0.1 -002 02
Loss R2 820 Reference Value
Receive Loss R3 | 2020 o -0.1 00 0.2 48
Frequency Response Loss R4 | 3000 0.4 | 010 | 02 :
Loss R6 3490 0 0.656 08
) Loss R6 | 3980 i 14 | 16 -
sDT1 3 36 43 -
SD T2 (4] 36 41 -
Transmit - . -
Signal to Distortion sDT3 1020 -30 36 40 - ds
Ratio (*1} -
345
sD T4 -40 ¥ 31 / -
T 33
31
SD TS -45 #2126 -
_ ' 285 :
SD R1 - 3 36 44 -
SD R2 0o 36 | .41 -
Receive
Signal to Distortion - SDR3 1020 -30 36 41 - dB
Ratio (*!) ; 355
D R4 -40 #1131 , -
S 35
, - 34
SD Rb -45 2 26 -
285
#1: The measurement is taken with P-message filter.
*3. 1 MSM6962
MSM6982
MSM6963 )
MSM6983 : .
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Condition T-76-11-09
Parameter Symbol f Level Min Typ Max Unit
: 7 {Hz) |{dBmO) _
GTT1 BEE 02 |-001 | 02
GT T2 -10 | Reference Value
g;a,:s{!‘ri:ck,ng GTT3' 11020 | 40 ©02 | 005 | 02 | dB
GT T4 -50 04 { 025 | 04
GTT5 . -55 08 | 0.10 | 08
GTR1 | 3 02 | 002 | 02
GTR2 | -10 . Reference Value
ggf:‘.‘{.facking : GTR3 | 1020 | <0 02 | 005 | 02
GTR4 -50 04 [-0.16 | 04
GT RS -55 08 [-0.13 | 08
\dle Channet | Transmit NipLT - - | 8 | s |
Noise *2 Receive NpLR | - | — — [ ea | a8 | OMOP
Analog [nput Level ) Vin 1020 0 1;182 1,262 | 1,326 | Vrms
Analog Output Level 1 Vour - 1020 0 1,182 | 1,252 [ 1,326 | Vrms
Absolute Delay Time tp - - - 047 05 m;s
tgp T 500 | - 02 | 075
tgp T2 600 ' - 01 | 035
Transmit ‘ tgp T3 | 1000 0 - 0 |0.125 e
Group Delay Time tgp T4 1800 Reference Value
tgpT6 | 2600 | 1 — {005 |0.125
tGpT6 | 2800 1 = 007 [o7s
tgpR1 | 500 ~ |-002 | 075
tgpR2 | 600 - |-002 035
Receive ' tgp R3 | 1000 : - | 003 {0,125
Group Delay Time tcp R4 | 1800 ° Reference Valug A s
tGDR6 | 2600 | - 007 |0.125
tgp R6 | 2800 - 0.10 | 0.75

*3: The measurement is taken with P-message filter,

Iv-c-9
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T-75-11-09
Condition
Parameter Symbol f Lével Min Typ Max Unit
. (Hz) [{dBmO}| ’ 7
TtoR CRT 1020 - | <0 | 66 :
Crosstalk o’ 0 dBmO :
RtoT CrR 1020 ’ - -78 -66 :
Discrimination Against 46K~} _ ' . 1
Out-of-Band Input Signals DIs 72K 25 30 32 dB
Spurious Out-of-band 300 ~ _ _ :
-Signals at the Qutput 50 3400 0 : =33 30 |dBmO
Intermodulation mp1 | B30 4 - | 40 | 38 | a8
Spurious {n-band Signals ‘ : . -
at the Output sl 1020 0 - 745 -40 | dBmO
Single Frequency Noise . Ng - - — | 60| 50 [dBmO -
Transmit PPSR T - 30 —
Vpp PSRR : ds
Receive PPSR R 0~ 200 - 30 -
Transmit NPsR T | 300K mVes - |30 | - :
Vgg PSRR — dB
Receive NPSR R - 30 -
tsD - B 50 150 ) ZOQ
Digital Qutput XD 1R puil =1 ke il e Ml
Delay Time txpa |CL =100 pF 50 | 100 | 200
tXDs ) 50 | 180 | 200
Digital Output Fall Time tpDf - - 20 100 ns
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PIN DESCRIPTION | T-75-11-09
Pin No, . :
Pin Name - Function =
RS |ES,JS ‘
I 1 Vss is a negative supply pin. The voltage supplied to this pin should be
Vss -5V 5%, ,
Test mode control input pin, :
MC 2 2 TMC is a control input for operating mode selection, such as normal .
T operating mode and analog loop-back mode. .
The operating modes are listed in the following table, -
“TMC Mode - “AQUT" AlIN"
v Receive signal output
(2.0v iHV ) Operating Connected to to Xmit signal input
! LD RCVFLI output
ViL Analog )
(0~ 08V) Loop back ov Disconnected

{Refer to Fig. 1)

AlN is a analog signal input pin and is normally connected to the transmit
filter input. The input analog signa! is bandwidth-limited to 3.4 kHz and

. "is converted to the 8 bits PCM signal.

AIN 3 3 | The input analog signal must remain between + VREF and - VREF for
dccurate conversion,

In the analog loop-back mode, this pin is disconnected from any other
circuits, '

Analog ground pin,

AG ) 4 ,4' 5 AG is connected to the analog system éround.

ApurT is a analog signal output pin and is connected to the receive filter
output.
The output voltage range is +2,5 V.

AouTt 1] 1

VREF is an input pin of the external voltage reference, This pin is left in

VREF 7 13 open or connected to AG to activate the internal voltage reference.

Vop 8 [1a,15 Y509? is a positive supply pin. The voltage supplied to this pin should be +6

PCM is an input pin of the PCM signal. This signal is serial data and is
converted to the analog signal under control of Rsync and RgopLock, The
input PCM data rates are 512KBPS, 1024KBPS, 1536KBPS, 1544KBPS or
2048KBPS. )

PCM|N 9 16

v-c-1
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Pin No. . .
Pin Name Function ’

RS |ES,JS .

: RCLOCIS'is an input pin of the clock that provides the basic timing and ’
RcLock |10 17 | controlignals required for the input of the PCM signal. :
The frequency of this clock must be coincident with the input PCM data rate, - s

RsYNG is an input pin of the puise signal that is synchronized with RgLOCK
and is used for taking out the required signal from the input serial PCM data.
This signal makes the whole operation in the receive section synchronized.
When Rgy NG is connected continuously low or continuously high, the
receive section is powered down,

The frequency of this signal is 8 kHz 50 ppm.

Rgyne |11 | 18

7 bits control input pin. i
BS 12 19 in the normal mode and the analog loop back mode, a positive or negative _

*| transient of BS signal provides a 7 bits, decode operation with MSM6962 and -
MSM6982. (Refer to Fig. 4)

Digital ground pin.
DG 13 % DG is connected to the digital system ground,

- -

XgyYNC is an input pin of the pulse signal that i synchronized with XcLOcK
and makes the whole operation in the transmit section synchronized.

The output signal from the PCMoyT pin is naturally synchronized with this
signal. When Xgy NG is connectéd continuously low or continuously high,
the transmit section is powered down. The frequency of this signal is

8 kHz +50 ppm. :

XsYNC 14 26

XcLOCK is an input pin of the clock that provides the basic. timing and
control signals required for the output of PCM signal. Clock rates of
512KBPS, 1024KBPS, 1536KBPS, 1544KBPS or 2048KBPS can be used for
XCLOCK. )

XcLock | 15 27

PCMQUT is.an output pin of the PCM signal. The result of conversion from
log to digital is output from this pin as 8 bits serial data. This data is
PCM 16 ana
CMour 8 shifted out under control of XgyNG and XCLOCK.
Because of an open-drain output, wired-OR connections are easily performed.

A :
N XMIT FiL.
Aout 1- RCVFIL.
Figure 1 ‘ ’ .
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SIGNAL TO DISTORTION RATIO . T-75-11-09
50 T 7
s/D ] s [With P-message filter]
(dB)|

40 \N XY M

30 | ) \
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-

GAIN TRACKING CHARACTERISTICS
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TEST GIRCUIT FOR MSM6962 AND MSM6963 T-75-11-09
740504
SYNC o—
J>°' A0 o
_ 741504 ~
oo — ey
161514131211 10 9
) N
12345678
wAT! T pATH
Anal - OuF} [04uF - :
i L T T [ e
oL 10uF | | T Tiowr . C
-5V GND +5V
(ov)
Note 1: SYNC and CLOCK timing.
SYNC 7 : e
glock L i

Note 2: Make the connection wire between AG and DG as short as possible.
Note 3: Use a test socket with short feads.
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T-75-11-09
2.4V ——[ ST 2.4V
14V —— , A qav
0.4V —2 M o4v
fwx
WR
t t, tlf
Ir DOf
Figure 2 Definitions of Rise Time and Fall Time

2 3 4
Xorook gl 1l s\_fe\_[7\_[8\_[o\ [0
XsyNG | twx }\ ] Transmitter
PCM OUT g Section
Bt B2 X B3 B4 X B5 X B6 X 87 YBS|/
tSD J XD | o t)(D2 ) ]tXDa
RCLOCKJ}ER
R N
SYNC ——— i . Receiver
‘ﬂVR_J | Section
PCM IN X Bt XB2YBl3Y B4 X B5 Y B6 Y B7 { B8
tDS | I | tDH
Figure 3 Basic Time Chart

IV-C-15



+ COMBO CODEC-MSM68962/82 6063/83.—— Ml b724240 0007457 0. |

0 K I SEMICONDUCTOR GROUP

I e g SIS T T T

W
8podaQ sig £ 40} 30y awly ainBi4
[ =))
]
-
p—
a . | ,
w \
Lt - 7_ i
' a i
. apooeg sig 8 apoveq sug 2L . apooag sig 8 .W_Wwwhoo%%
/L\ /4 A sg
wmuk\ N \\ / Imu
. ebuey o|qemolty ‘ .
--=-ll----------- - ---------- N>
681954821 t 6829521 68195¥83t
. NIWOd
Y
8195vEct 8196bEzl 81954821
ONASH

IV-C-16




