D82130Q

DALLAS

SEMICONDUCTOR

DS2130Q
Voice Messaging Processor

FEATURES

® Per—channel voice messaging processor for digitized
voice storage and retrieval

® High fidelity speech recording and playback at 8, 12,
16, 24 and 32 Kbits/sec

® |ntegral DTMF transceiver for remote touch-tone con-
trol and dialing

® Connects to popular PCM codec/filters for analog in-
terfacing

® Direct PCM serial data bus interfaces to any of 32 pos-
sible TDM time slots

® Monitors and reports audio energy levels for call preg
ress and voice detection

® Selectable beep generator for sol
® 3—wire synchronous seri

® 28—pin DIP or PLGC

DESCRIPTION

The DS2130 Voice Messaging Processor is a CMOS
DSP processor that serves as a voice messaging en-
gine for digitized voice storage and retrieval applica-
tions. It offers half—duplex speech compression or ex-
pansion at either 8, 12, 16, 24 or 32 Kbits/sec. The
advanced speech compression algorithm maintains ex-
cellent audio clarity even at low bit rates. The algorithm
also incorporates a DTMF transceiver for decoding or
generating touch—tone signals for remote control and
automatic dialing. The tone generator can be used to
create single—tone beeps used in popular answering
machines. Voice and call progress detection can be
easily implemented using the energy threshold detect
outputs.
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The DS2130 can be used together with a low—cost co-
dec/filter device for analog interfacing in standalone
applications such as answering machines or feature
phones. Itcan alsointerface directly to a serial PCM bus
on any of up to 32 possible time slots using an internal
software—selectable time slot assigner circuit (TSAC).
This configuration can be used in digital switching sys-
tems for adding voice messaging services to existing
backplane designs.

Applications include digital answering machines, em-
bedded voice response, speech annunciators, voice
mail, key telephone systems and automatic operator
services.

©Copyright 1995 by Dallas Semiconductor Corporation.

All Rights Reserved. For important information regarding
patents and other intellectual property rights, please refer to
Dallas Semiconductor data books.
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PIN DESCRIPTION Table 1

PIN | SYMBOL | TYPE DESCRIPTION

5 DTO O Detect outputs 0—-3. These are the four output detect lines that report energy

1 DT1 O threshold levels and DTMF tones. DTMF tone detection always has precedence

19 DT2 ¢] over energy level reporting.

15 DT3 (0]

2 RST | Reset input. When this pin is low, the internal DSP algorithm is in a reset state
for proper initialization. The DS2130 should always be reset for at least 1 ms after
each power—up occurrence.

3 T™MO | Test mode pins. These pins are used for factory testing and must be tied to GND

4 TM1 | for proper operation.

6 AO | AddressSelect. Provides serial address ID of the DS2130. The stateg a

7 Al | must match the address sent in the command byte to enable th,

8 A2 : AO = LSB.

9 A3 |

10 Ad I

1 A5 |

12 SPS | Serial Port Select. This pinm
port. The hardware mode is fi

13 MCLK

14 GND - this pin to the system logic ground.

16 CPXIN pressed datain. This is the serial data input for the compressed audio data

‘sampled on falling edges of CPXCLK during selected time slots. This data is ex-

panded to 8-bit PCM that is output on PCMOUT except in PCM bypass mode.

Compression/expansion side data clock. This is the clock used to sample data
at CPXIN, to output data at CPXOUT and to determine the proper time slot.
CPXCLK must be synchronous with CPXFS. See “Special Clock Requirements”
section for more details.

18 CPXFS Compression/expansion side frame sync. This input must be an 8 KHz clock
for proper operation. CPXFS must be the same frequency as PCMFS (normally
they are tied together).

20 CPXOUT O Compressed data out. This is the serial data output for the compressed audio
data, updated on rising edges of CPXCLK during selected time slots.

21 SCLK Serial port clock. This is the clock used to write configuration data to the serial
port registers.

22 SDI | Serial data input. Data source for the serial port registers.

23 (O] | Chip selectinput. This pin must transition high to low before each write operation
to the serial port.

24 PCMOUT O PCM output. This is the output for expanded data which is in the standard 8—bit

PCM u/A-law format. Data is updated on rising edges of PCMCLK.
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PIN | SYMBOL | TYPE DESCRIPTION

25 PCMFS | PCM side frame sync. An 8 KHz clock signal must be applied for the PCM data
interface. Lower sample rates can be used to reduce the effective bit rate but may
result in unusable DTMF detection and generation as well as lower voice quality.
PCMFS is normally tied to CPXFS.

26 PCMCLK PCM side data clock. This is the clock used to sample PCM serial data at
PCMIN, to output data at PCMOUT and to determine the proper time slot.
PCMCLK must be synchronous with PCMFS.

27 PCMIN PCM data input. This is the input for the 8—bit serial PCM data which would nor-
mally be supplied by a codecffilter device. Data is sampled on falling edges of
PCMCLK.

28 Ve - Positive supply input. Tie to system +5 volt supply.
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DS2130 SIGNAL FLOW DIAGRAM Figure 1
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HARDWARE RESET

RST allows the host to reset the DSP algorithms and
the contents of the serial port control registers. This pin
must be held low for at least 1 ms on system power—up
after MCLK s stable to ensure that the device has initial-
ized properly. RST clears all bits of both control regis-
ters except the CPD1 and CPD2 bits, which are set to
one. However, these bits are ignored until they have
been reset by the host; that is, the DS2130 will not pow-
er up in the power—-down mode. This permits the host to
communicate through the serial port at full speed after
power—up.

SERIAL PORT CONTROL

An external host controller writes configuration data to
the DS2130 via the serial port through inputs SCLK,
SDI, and CS as shown in Figure 2 (read operations are
not supported). Each write to the DS2130 is either a
2—byte write ora 4—byte write. A 2—-byte write consists of
the Address/Command Byte (ACB) followed by a byte
to configure either the Voice Control Register (VCR) or

SERIAL PORT WRITE Figure 2

the Tone Control Register (TCR). The 4—byte write con-
sists of the ACB followed by a byte to configure the ap-
propriate control register and then two bytes for input
and output time slot mapping. When writing to the VCR,
the next two bytes program the input and output time
slots respectively for the compression/expansion (CPX)
side interface. When writing to the TCR , the next two
bytes program the input and output time slots respec-
tively for the PCM side interface.

ADDRESS/COMMAND BYTE
The address/command byte is the first byte written to
the serial pon; it identifies which of the ossible
DS2130’s sharing the serial bus is to be a

written are accept
slot data. Bi
Tone Carit

rol, input and output time
etermines whether the Voice or
egister is to be updated.

100000 CoH0
" i

e XX XXX XXX

CONTROL 4

ADDRESS/COMMAND

NOTE:
A 2-byte write is shown.
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ADDRESS/COMMAND BYTE Figure 3

(MSB) (LSB)
- vIT A5 A4 A3 A2 Al A0
SYMBOL POSITION NAME AND DESCRIPTION
- ACB.7 Reserved; must be zero for proper operation.
VIT ACB.6 Voice/Tone command byte select.
0 = write to Tone Generator Control register
1 = write to Voice Control register
A5 ACB.5 MSB of Device Address.
Ad ACB.4
A3 ACB.3
A2 ACB.2
Al ACB.1
AO ACB.O LSB of Device Address.

VOICE CONTROL REGISTER
The Voice Control Register (VCR) determines the co
pression/expansion bit rate and PCM data form
also provides power—down and algorithm

data en-
. Whenu/A=1,

The u/A bit selects either p—law
coding for PCMIN and PCMO

piry e bits. For the reduced bandwidth modes,
the‘incoming PCM data is internally filtered with a 1.7
KHz low—pass and sampled at one—half of the CPXFS/
PCMFS frequency. The PCM Bypass mode (CXS1=1,
CXS2=0and CXS3=1) permits input PCM data at either
PCMIN or CPXIN to be routed out to CPXOUT or
PCMOUT respectively, bypassing normal compres-
sion/expansion.

Voice compression/expansion can be disabled by set-
tingCPD1toa1. In this mode, the compression/expan-
sion algorithm is idled and CPXOUT is tri-stated. This

node should be used when only DTMF/tone generation
nd detection are desired. When CPD1 and CPD2
(CPD2isin the Tone Control register) are both equal to a
1, the device enters a low-power standby mode in which
all DSP operation is halted. In this mode, the serial port
must not be operated faster than 39 KHz.

CPXRST resets the algorithm coefficients for the ex-
pansion/compression algorithm to their initial values.
CPXRST will be cleared by the device when the algo-
rithm reset is complete.

The compression/expansion loopback feature is en-
abled when CXLB is set and CPD1 is cleared. During
this loopback, no expansion or compression occurs and
input data at CPXIN is looped back to the appropriate
time slot at CPXOUT.

Compression or expansion operation is selected via the
CP/EX bit (the DS2130 cannot perform both simulta-
neously).
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VOICE CONTROL REGISTER Figure 4

(MSB) (LSB)
CP/EX CXS1 CPD1 CXRST CXLB U/A CXS2 CXS3
SYMBOL POSITION NAME AND DESCRIPTION
CP/EX VCR.7 Compression/expansion select.

1 = compress (record)
0 = expand (playback)

CXS1 VCR.6 Compression/expansion bit rate select 1; see Table 2.

CPD1 VCR.5 Compression/Expansion power—down 1.
0 = Compression/expansion enabled
1 = Compression/expansion disabled

CXRST VCR.4 Compression/expansion algorithm reset.
0 = normal operation
1 = reset algorithm to initial coefficients

CXLB VCR.3 Compression/expansion interface loo
0 = normal operation
1 = bypass selected chal

U/A VCR.2 PCM input/output d4
0=A-Law
1= }J.—L

CXSs2 VCR.1
CXS3

fon/Expansion bit rate select 2; see Table 2.

dmpression/Expansion bit rate select 3.

COMPRESSION/E NSION BIT RATE SELECT Table 2

‘GORITHM SELECTED CXs1 CXSs2 CXs3

64K bps to/from 32 Kbps 0 0 0
64K bps to/from 24 Kbps 1 1 0
64K bps to/from 16 Kbps 0 1 0
Reserved for future operation 1 0 0
64K bps to/from 16 Kbps' 0 0 1
64K bps to/from 12 Kbps' 1 1 1
64K bps to/from 8 Kbps! 0 1 1
64K bps to/from 64 Kbps 1 0 1
(PCM Bypass mode)

NOTE:

1. These reduced bandwidth modes use an internal low—pass filter at 1.7 KHz to permit a lower bit rate. The
normal bandwidth otherwise is 300 Hz to 3.4 KHz due to the filters typically present in the codec/filter device
used with the DS2130.
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TONE CONTROL REGISTER

The Tone Control register provides access to the tone
generator and controls power—down and reset func-
tions.

The tone generator is controlled by bits TS0-3, which
cause either transmission of a DTMF digit or one of
three possible single—tone sine waves. The DTMF dig-
its that can be transmitted are 0-9, # and *. The single
tones available are 350, 620 and 1004 Hz, any of which
can be used as beeps for user prompting. Tone genera-
tion lasts for as long as the particular state is pro-
grammed; all tone generation ceases when TS0-3
equal 1111 (the power—up state). When writing a new
value for TS0-3 (including the 1111 state), the TRST bit
mustbe simultaneously setto a 1; otherwise, the old val-
ue of TSO-3 will continue to be used. ltis recommended

TONE CONTROL REGISTER Figure 5

that DTMF digits be sustained for at least 50 mS for
proper network recognition.

The CPD2 bit is used in conjunction with CPD1 (in the
VCR) to enable a power—down mode in which power
consumption is reduced to a minimum. CPD1 and

CPD2 must both equal a 1 to enter this mode. The
PCMOUT output is three-stated when CPD2 = 1.

Testing of the DTMF generation and detection circuitry
can be accomplishedby setting TLBtoa 1. In this mode,
transmit DTMF tones are internally looped back to the
DTMF receiver for test purposes (the DTO-3 pins,can
be monitored for proper operation). Also in
input PCM data is looped back to the
slot on PCMOUT. This permits is
the external codec/filter u

(MSB) (LSB)
TS3 TS2 CPD2 TRST TEE -
SYMBOL POSITION NAME SCRIPTION

TS3 TCR.7 ts 0-3. See Table 3 for tone bit mapping.
TS2 TCR.6 ST must be written to a 1 when a new tone value is
TS1 to be written.

TSO

CPD2 Compression/Expansion power—down 2.

0 = Normal operation
1 =Power—down all DSP operation. CPD1 must equal 1 aswell. CPD1=0
while CPD2=1 should not be programmed.

Tone generation reload enable for TS0-3.

0 = normal operation/ready for new value

1 = loopback tone signals to DTMF receiver

TRST TCRA4
1 =load new tone value
TLB TCR.3 Tone generation loopback.
0 = normal operation
- TCR.O Should always be set to 1.
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TONE GENERATION BIT MAPPING! Table 3

TS3-TS0 SIGNAL LEVEL (dBmO0)

0000 DTMF “0” -3
0001 DTMF “1” -3
0010 DTMF “2" -3
0011 DTMF “3" -3
0100 DTMF “4” -3
0101 DTMF “5” -3
0110 DTMF 6"

o111 DTMF “7”
1000 DTMF “8”
1001 DTMF “9”
1010 DTMF “*”
1011 DTMF “#”

1100 1004 H 0

1101 -12
1110 Hz -12
1111 Silence OFF

. States 0000 through 10

(LSB)
- - D5 D4 D3 D2 D1 Do
SYMBOL POSITION NAME AND DESCRIPTION

- ITR.7 Reserved; must be zero for proper operation.

- ITR.6 Reserved; must be zero for proper operation.

D5 ITR.5 MSB of input time slot register.

D4 ITR.4

D3 ITR.3

D2 ITR.2

D1 ITR.A1

DO ITR.0 LSB of input time slot register.
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OUTPUT TIME SLOT REGISTER Figure 7

(MSB) (LSB)
- - D5 D4 D3 D2 D1 Do
SYMBOL POSITION NAME AND DESCRIPTION
- OTR.7 Reserved; must be zero for proper operation.
- OTR.6 Reserved; must be zero for proper operation.
D5 OTR.5 MSB of output time slot register.
D4 OTR 4
D3 OTR.3
D2 OTR.2
D1 OTRA1
DO OTR.O LSB of output time slot register.
TIME SLOT ASSIGNMENT/ORGANIZATION CXS3=1). How data clocks PCMCLK and
Onboard counters establish when PCM and compres- CPXCIT ] least 256 X PCMFS to properly ac-
sion/expansion I/O occurs. The counters are pro- ces time slots (for example, PCMCLK must

qugl 2.048 MHz if PCMFS=8 KHz). Thetime slotorga-
ization is independent of the compression/expansion
bit rate selected. NOTE: Time slots are counted from
the firstrising edge of either PC MCLK or CPXCLK after
M—side in- the frame sync rising edge at PCMFS or CPXFS.
terface (32 if

grammed via the time slot registers. Time slot size
(number of bits wide) is 8 bits for PCMIN PCMOUT ang
4 bits for CPXIN, CPXOUT (except if CXS3=1;
and CPXOUT use 8-bit time slots in th
number of time slots available is 32 f
terface and 64 for the C

DS2130 CPX: ERFACE Figure 8

TIME TIME TIME TIME TIME TIME
SLOTO SLOT 1 SLOTN SLOT 46 SLOT 47 SLOT 0
t+—r<+—r

e _|_| ..... //

|

-
—]

MSB LSB
MSB LSB

3-STATE

CPXOUT 3-STATE // : D D Z S D D S

B
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DS2130 CONNECTION TO CODEC/FILTER Figure 9

+5V
CODEC/FILTER DS2130
GSX
Analog VEXI
Input —MW\—e Dx P »=PCMINooy T - Memory
Interface
J=_ VEXI4 DR PCMOUT by

1

Analog VFR% b
Outet PCMCLK SCLK
BCLKR  BCLKX <—._£:CPXCLK cs

+5V _[ vCC FSx

CPXFS
FSR

VBB

-5V
L_ GNDA
=

MCLKy

MCLKR

Clock
Generation

NOTE:
Suggested Codec/
‘ ‘National Semiconductor
SGS-Thomson Microelectronics
Motorola

Texas Instruments

HD44238C Hitachi

*other generic Codec/Filter devices can be substituted.
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PCM AND CPX INPUT/OUTPUT

The organization of the CPX—side input and output time
slots onthe DS2130 depends upon the state of bit CXS3
inthe VCR. When CXS83=0, all time slots for CPXOUT
and CPXIN are four bits wide; when CXS=1,all time
slots are eight bits wide. Also, when CXS3=1, all
CPXOUT data is repeated in the next CPXFS sample;
therefore, only one out of every two CPXOUT samples

PCM/CPX 1/0 (CXS3=0) Figure 10

PCMCLK,CPXCLK

1
CPXFS, PCMFS J

NN

needs to be actually used. However, CPXIN data must
be repeated twice when CXS3=1.

PCM-side time slots are always eight bits wide, regard-
less of CXS3. Figure 10 demonstrates how the DS2130
handles the /O when CXS3=0; Figure 11 likewise
shows the I/O when CXS3=1. Itis assumed in both fig-
ures that the input and output time slots for both chan-
nels are set to zero.

MSB

S

pomn  LLLLK XXX

X XT7777

MSB 3-STATE
CPXOUT C X )
(CXS120,CSX2=0) —
CPXOUT 3-STATE
(CXS1=1,CSX2=0) /
. 3-STATE
/

MSB

‘ CPXIN
i (CXS1=0,CSX2=0)

777X XXX XTTTTT 777777777777

MSB

CPXIN
(CXS1=1,C8X2=1)

LLLIK XX

NI TTTTTTTT 77777777777

MSB

CPXIN
(CXS1=0,CSX2=1)

T77IX X XTI 77777777 7777777777777

MSB

LSB 3-STATE

PCMOUT

XX X X X X X 7

NOTE:

1. The CPXFS and PCMFS frame sync pulses must be at least 1 CPXCLK or PCMCLK high.
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PCM/CPX 1/O (CXS3=1) Figure 11

PCMCLK,CPXCLK _|_|__|_ |_ |_ |_ l_ I_ I_ l_ U |_
CPXFS, PCMFS _| \\\\\\\\\\
MSB LSB
voun  LLLL) XX XS
MSB LSB 3-STATE
cpxouT! 0 0 0
(CXS1=0,CSX2=1)
MSB LSB
CPXOUT p 0 0 o
(CXS1=1,CSX2=1) NN,
MSB i LSB
CPXOUT N\ 0 0 0 0
(CXS1=0,CSX2=1)
. MSB
cxsiocseny  LLLLD LLLLLL LS

CPXIN
(CXS1=1,C8X2=1)

LLLLLLLLLL L

LSB

LLLLLLLLL LS

B 3-STATE

PCMOUT

XXX

/

NOTES:
1.

When CXS3=1, all CPX-side time slots are eight bits wide and CPXOUT data samples are repeated in the next

CPXFS frame sync during the same time slot. Therefore, only alternate data samples need to actually be used

for host processing.

INPUT TO OUTPUT DELAY
With all compression algorithms, the total delay from the
time the PCM data sample is captured by the DS2130to
the time it is output is always less than 375 pus. The ex-
act delay is determined by the input and output time
slots selected for each channel.

ON-THE-FLY ALGORITHM SELECTION
The user can switch between the three available algo-
rithms on—the—fly. Thatis, the DS2130 does not need to

When CXS3=1, all CPXIN data must be repeated in next frame sync (CPXFS).

be reset or stopped to make the change from one algo-
rithm to another. However, the CXRST bit in the Voice
Control register must be set to a one when making the
algorithm change. The DS2130 reads the Control regis-
ter before it starts to process each PCM or CP X sample.
If the user wishes to switch algorithms, then the Voice
Control register must be updated via the serial port be-
fore the first input sample to be processed with the new
algorithm arrives at either PCMIN or CPXIN. PCM and
ADPCM outputs will tristate during register updates.
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SPECIAL CLOCK REQUIREMENTS

The minimum number of clock transitions at CPXCLK
and PCMCLK s nine per every CPXFS and PCMFS pe-
riod (one for clocking the frame sync pulse and eight for
the PCM or CPX data bits). When using this minimum
number, please note that all nine clocks must occur
within 1/3 of the total PCMFS/CPXFS period. Forexam-
ple, if CPXFS=8 KHz, then nine CPXCLK clocks must
be received within 41.7 ps after the rising edge of
CPXFS. The CPXCLK pin can remain idle until the next
CPXFS rising edge.

When the DS2130 is placed in the power—down mode
(CPD1=CPD2=1), the serial port must be subsequently
clocked at less than 39 KHz (at SCLK ) to write new
data. Once the power—down mode is exited, the serial
port can be operated at full speed again.

DTMF/ENERGY DETECTION
The DS2130 provides continuous detection of DTMF
signals as well as monitoring of signal levels received at
PCMIN. The only exception is when CPD1 and CPD2
are both set to one, which disables all DSP activity. The
detect outputs, DTO—DT3 as shown in Table 5, indi
when DTMF digits have been detected and w!
tain energy thresholds have been
digits always take precedence oyej

For example, if a voice signal is present, only the states
1100 through 1111 are possible since DTMF signals are
not present. When a DTMF digit is detected, the code
for that digit will appear at DTO-DT3 for the duration of
the signal. When the digit is no longer present,
DTO-DT3 will return to one of the four possible energy
detect states (1100 — 1111). It is recommended that
these outputs be scanned at a rate no slower than 30
mS to avoid missing a digit since a DTMF burst may be
as short as 50 ms. Ifthe digitis generated only by a key-
pad depression, then a slower sample rate can be used.

As shown in Figure 1, the energy detector monitors the
output of the DTMF low—band filter, which is a low=pass
filter with a breakpoint at 1 KHz. The funda w-

1000 Hz so that the energy de
indication of voice level strength,
nin the analog front-end

needs to be incrg
energy deféctor*
perigd: )

egrates the signal over a 10 mS

shown in Figure 9, a Data Valid signal for interrupting
processor can be created by simply ANDing the DT2
and DT3 outputs together. The output of the AND gate
will go low whenever a DTMF digit is detected.

DESCRIPTION

DTMF digit “0” detected.
DTMF digit “1” detected.
DTMF digit “2” detected.
DTMF digit “3” detected.
DTMF digit “4” detected.
DTMF digit “5” detected.
DTMF digit “6” detected.
DTMF digit “7” detected.
DTMF digit “8” detected.
DTMF digit “9” detected.
DTMF digit “*” detected.
DTMF digit “#” detected.
Vin > -15 dBmO

-15 > Vin > -25 dBmO
-25 > Vin > -40 dBmO
-40 > Vin

1. Zero dBmO is defined as the PCM signal level, which is 3 dB below the maximum PCM level.
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ABSOLUTE MAXIMUM RATINGS*

Voltage on Any Pin Relative to Ground

Operating Temperature
Storage Temperature
Soldering Temperature

—1.0V to +7.0V

0°C to 70°C

-55°C to +125°C

260°C for 10 seconds

* This is a stress rating only and functional operation of the device at these or any other conditions above
those indicated in the operation sections of this specification is not implied. Exposure to absolute maxi-
mum rating conditions for extended periods of time may affect reliability.

RECOMMENDED DC OPERATING CONDITIONS (0°C to 70°C)
PARAMETER SYMBOL MIN TYP MAX UNITS NOTES
Logic 1 Viy 20 Vce+0.3
Logic 0 Vi -0.3 +0.8
Supply Vee 45

CAPACITANCE (ta = 25°C)
PARAMETER SYMBOL MIN NOTES
Input Capacitance CiN 5 pF
QOutput Capacitance Cout 10 pF

DC ELECTRICAL CHARAC

(0°C to 70°C; Vg = 5V + 10%)

PARAMETER SYMBOL MIN TYP MAX UNITS NOTES
Active Supply Cuit IDDA 20 mA 1,2
‘ IpoPD 1 mA 1,2,3
Lk -1.0 +1.0 LA
Output Leakage loLk -1.0 +1.0 LA 4
Output Current (2.4V) loH -1.0 mA
Output Current (0.4V) loL +4.0 mA

NOTES:

1. PCMCLK= CPXCLK =2.048 MHz; MCLK = 12 MHz.

2. Outputs open; inputs swinging full supply levels.

3. Control register bits CPD1=CPD2 = 1.

4. PCMOUT and CPXOUT are tri-stated.
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DTMF RECEIVER CHARACTERISTICS (0°C to 70°C; Vg = +5V + 10%)
PARAMETER SYMBOL MIN TYP MAX UNITS NOTES
Valid Detect Amplitude Range -40 0 dBmoO 1,2
Frequency Deviation Accept +1.5 % 3
Frequency Deviation Reject +3.5 % 3
Minimum Twist Accept Range -10 +10 dB 4
Talk Off 5 Hits 5
(Mitel Test Tape #CM7291)

Noise Tolerance -12 dB 6
(Mitel Test Tape #CM7291)

NOTES:

1. All DTMF receiver tests performed using test circuit shown in Figure 12.

2. Individual tone level of the DTMF pair.

3. Percent of nominal frequency for the individual tone.

4. Twist = 20 LOG (Hi tone/Lo tone).

5. Talk Off is a measure of the speech immunity of a DTMF receiver; the lowel
immunity.

6. Three KHz bandlimited white noise, referenced to lowest amplitu

r of hits, the better the
e DTMF pair.

DTMF RECEIVER TIMING (0°C to 70°C; Vg = +5V + 10%)

PARAMETER SYMBOL - TYP MAX UNITS NOTES
Tone Duration Accept ms 1
Tone Duration Reject 20 ms

Interdigit Pause Accept 40 ms

Interdigit Pause Reject™ 20 ms

Detect Delay ¢ ibTD 25 45 ms

NO

1 re 13 for DTMF receiver timing diagrams.

DTMF/TONE GENERATOR CHARACTERISTICS (0°C to 70°C; V¢ = +5V + 10%)
PARAMETER SYMBOL MIN TYP MAX UNITS NOTES
DTMF Frequency Deviation +1.0 % 1,2
(each tone of the pair)

DTMF High Tone Level -6.0 dBmoO

DTMF Low Tone Level -6.0 dBmoO

Output Twist (DTMF only) 0.0 dB

1004 Hz Tone Level 0.0 dBmoO

620, 350 Hz Tone Level -12.0 dBmoO

Output Distortion (single tone) -25 dB 3
NOTES:

1. All tests performed using test circuit in Figure 12. Zero dBmO = 1.231 Vrms with the Hitachi HD44238 codec/fil-
ter device.

2. PCMFS = CPXFS =8.0 KHz £ 0.1%.

3. Total harmonic distortion relative to test tone signal.
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DTMF RECEIVER/GENERATOR TEST CIRCUIT Figure 12

DTMF o1

INPUT 0‘4
10K

DTMF

OuTPUT ©

[

NC—

CODEC/FILTER

0dBmo0 =1.231 Vrms

GA2
GA1 PCMOUT
AIN PCMIN
VREF
AOQUT

TXCLK
PD RXCLK
VDD TXSYNC
VSS RXSYNC
DGND
AGND

+5V
DS2130
500
RST Power—on
Reset
L PCMIN NC
CPXOUT
PCMOUT
CPXIN
SPS J__
+5V I éﬁ% SDI
SCLK Host
= _ uProcessor
PCMCLK ~ ©S
CPXCLK
= $—| CPXFS
PCMFS
TV %LO Detect
Monitor

‘—|—O CLK1

O CLK2

Hz square wave
5048 MHz £0.1%
KHz (must be derived from 2.048 source)

R TIMING Figure 13

O CLK3

4— ttac P[4 tpac —P‘ trry }47 —»| tpry €
DTMF DTMF DTMF DTMF
DTMF ——  pigIT 1 DIGIT 5 DIGIT 9 DIGITO [—
INPUT
—» i
0001 1001

§07777 2 S/ 28
A,

Energy reporting

l:' DTMF reporting
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PCM INTERFACE

AC ELECTRICAL CHARACTERISTICS (0°C to 70°C; Voo=5V + 10%)
PARAMETER SYMBOL MIN TYP MAX UNITS NOTES
PCMCLK, CPXCLK Clock Period tp 244 5208 ns 1
PCMCLK, CPXCLK Pulse Width twH 100 ns
High
PCMCLK, CPXCLK Rise, Fall iR 10 20 ns
Times tF
Hold Time from PCMCLK, tHoLD 0 ns 2
CPXCLK to PCMFS, CPXFS
Setup Time from PCMFS, CPXFS tsF 50
high to PCMCLK, CPXCLK low
Hold Time from PCMCLK, tHF 100
CPXCLK Low to PCMFS, CPXFS
Low
Setup Time for PCMIN, CPXIN to tsp 50 2
PCMCLK, CPXCLK Low
Hold Time for PCMIN, CPXIN to tHp 50 2
PCMCLK, CPXCLK Low
Delay Time from PCMCLK, tbo 150 ns 3
CPXCLK to Valid PCMOUT,

CPXOUT
Delay Time from PCMCL| 20 150 ns 2,3,4

CPXCLK to PCMOUT, CPX@
3-stated

NOTES
1. i

nine CPXCLK( or PCMCLK) clocks must be received within 1/3 of the CPXFS (or PCMFS) period.
asured at V| = 2.0V, V|_= 0.8V, and 10 ns maximum rise and fall times.

3. Load =150 pF + 2 LSTTL loads.

4. For LSB of PCM or CPX word.
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MASTER CLOCK/RESET
AC ELECTRICAL CHARACTERISTICS (0°C to 70°C; Vog=5V + 10%)
PARAMETER SYMBOL MIN TYP MAX UNITS NOTES
MCLK Period tpm 75 95 ns 1
MCLK Duty Cycle 45 55 %
(twmH / twmL+ twmH)
MCLK Rise/Fall Times tRm 10 ns
tFwm
RST Pulse Width tRsT 1 ms
NOTE:
1. MCLK =10.5to 12.5 MHz typically.
SERIAL PORT
AC ELECTRICAL CHARACTERISTICS 0°C; Voo = 5V + 10%)
PARAMETER SYMBOL MIN UNITS NOTES
SDI to SCLK Setup tbc 55 ns 1
SCLK to SDI Hold tcoH ns 1
SCLK Low Time o ns 1
SCLK High Time 250 ns 1
SCLK Rise and Fall Time 100 ns 1
CS to SCLK Setup: tco 50 ns 1
tccH 250 ns 1
} towH 250 ns 1
LK Setup to CS Falling tsce 50 ns 1

NOTE:

1. Measured at V| = 2.0V, V|_= 0.8V, and 10 ns maximum rise and fall times.
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PCM INTERFACE AC TIMING DIAGRAM Figure 14 i

CPXCLK
PCMCLK

CPXFS
PCMFS

CPXFS
PCMFS

t

HOLD

*tHFi:

tg

\_:IZ:—:XL/—\\_/—\_

€ sk

son LI T

CPXOUT

3-STATE

PCMOUT

Cs ____—\S

K

SERIAL PORT AC TIMING DIAGRAM Figure 16 :::l¥
55

_—Li 5o f
o [TT]] 1#i«///x XIIDXS S AT

SCLK may be either high or low when CS is taken low.
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DS2130 VOICE MESSAGING PROCESSOR 28-PIN DIP

e cer3re] e

28

D

1

15

14

Ll_ll_ll_ll_ll_ll_ll_ll_ll_ll_ll_ll_ll_ll_l

P

A

rl

.
4

KJMGT
13 EQUAL SPACES AT +.010 )
TNA i

INCHES

D 0.590 0.610
E 0.020 0.040
F 0.110 0.130
G 0.090 0.110
H 0.600 0.680
J 0.008 0.012
K 0.015 0.021

[T —Pwra— —I

=

A
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DS2130Q VOICE MESSAGING PROCESSOR 28-PIN PLCC

l-—— E{ ——»
TN e e Y T e O e I o | R » < B

0 0 L1
O |

N | ]

100 0 D1 D D2
O |
O 0
O 0 -

INCHES

DIM MIN

B1 0.013 0.021
0.009 0.012
0.485 0.495
D1 0.450 0.456

D2 0.390 0.430

E 0.485 0.495

E1 0.450 0.456

E2 0.390 0.430

L1 0.060 -
N 28 -
el 0.050 BSC

CH1 0.042 0.048
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