HD81806R

4-ch DTMF/DT Receiver LSI

Description

The HD81806 is a CMOS single-chip signal pro-
cessor. It can receive pushbutton signals sent from
a terminal to a central office exchange or private
automatic branch exchange (PABX), or sent end-
to-end (EE) from one terminal to another. It can
also function as a tone signal receiver.

The HD81806 processes four channels of serial
input from a p-law or A-law companding PCM-
CODEC chip, or four channels of parallel input
from an MPU (microprocessor) interface. The four
channels can be switched independently between
pushbutton (DTMF) and tone (DT) receiver
modes. Future systems employing the HD81806
can therefore be reduced in terms of size and cost.

Ordering Information

Functional Summary

All-digital processing ensures excellent perfor-
mance and reliability.

Processes either four-channel serial input from
a p-law or A-law companding PCM CODEC
chip, or four-channel parallel input from an
MPU interface.

Commands can switch the four channels inde-
pendently between DTMF and DT receiver
functions.

Commands can modify sensitivity levels and
other receiver characteristics (See the table
below).

Supports early steering.

Note
DTMF : Dual Tone Multi Frequency
DT : Dial Tone

Type No. Package Operating Temperature Note

HD81806RP DP-40 —20 to +75°C

HD81806RCP CP-44 —20t0 +75°C

HD81806RPW DP-40 —40 to +85°C Wide temperature assurance
HD81806RCPW CP-44 —40 to +85°C
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Specifications
(1) DTMF Receiver

Description
item Exchange Terminal EE (END TO END)*2
Input sensitivity level -3 to —24 dBm0/monotone™ -3 to —42 dBmO/monotone™
Input insensitivity level < —29 dBm0/monotone’! < -50 dBm0O/monotone™
Dial tone suppression (340 to 450 Hz) ~34 dB (Typ) —43 dB (Typ)

Sensitive band

DTMF center frequency +1.8%

Dead band DTMF center frequency +3.0%
Twist characteristic +10 dB (Typ)"
Guard time 38 ms't

Notes: 1. Modifiable by command

2. Echo canceling is operative in terminal EE mode

(2) DT Receiver

Item

Description

Input sensitivity level

0 to 45 dBm0™

Input insensitivity level

> 3 dBmQ, < -55 dBm0*1

Sensitive band

300 to 480 Hz

Dead band

<200 Hz, 2540 Hz

Sensitive-band/dead-band signal ratio (S/N) 6 dB (Typ)"

Input signal level output

Output encoded in 5-dB steps

Guard time 30 ms™!
Note: 1. Modifiable by command

Features

Iltem Description

Sampling frequency

8 kHz

Input data format

Four 8-bit channels for p-law or A-law compressed PCM data

Serial interface (CODEC)

(1) p-law PCM CODEC or (2) A-law PCM CODEC

Parallel interface (MPU)

8-bit MPU

CMOS Power dissipation

150 mW (Typ) (Unloaded output)

Supply oltage

Single +5 V power supply

Additional functions DTMF receiver

(1) Selectable logic output format (2) Early steering flag output

DT receiver

(1) Input signal level output (2) Early steering flag output
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Pin Arrangement
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CP-44
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Pin Description

Pin No.
Item Symbol DP-40 CP-44 /O Function
Power  Vcc 20 22 +5-V power supply pin
supply GND 1 2 Ground pin
Clock 0SsC 40 44 Input System clock input pin for 40-MHz clock.

SCLK 39 43 Output Cutput pin for internal system clock. Output frequency
is 1/4 of OSC. Not output during reset.

Serial SICK 33 37 Input Serial input clock pin. Serial input data are latched on
input the falling edge of this clock. Clock input should
continue at alitimes.

SIEN 30 33 Input After SIEN becomes High, the serial input data is
fetched synchronous to the falling edge of the SICK
clock.

Sl 29 32 Input Serial data input pin. Send data MSB first in
synchronization with SICK and SIEN. Data are
clocked into a 16-bit internal register which holds input
data for two channels. Send data for 4 channels:
channels 1 and 2; then channels 3 and 4.

Mode These pins select the receiver mode at power-on.
control M1 35 39 Input DTMF Logic output format selection (See table 4 on
pins page 31)

M1 DTMF Output Format
Low  Type 1 (MITEL format)
High  Type 2 (Other formats)

M2 3 4 Input CODEC type selection (A-law or p-law)
M2 CODEC Type
Low A-law PCM
High  p-law PCM

M3 28 31 Input Parallel/serial PCM data input selection
M3 PCM Data Input

Low  Serial input

High  Paraliel input

These inputs should be pulled up or down.
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Pin Description (cont)

Pin No.
ltem Symbol DP-40 CP-44 1/O Function
Parallel CS 23 26 Input Chip select input pin: enables parallel input and
input/ output. RW, E, and DO to D15 are valid when CS is
output low.
control gy 22 25 Input Input pin that selects the direction of the data bus. The
HD81806 outputs data when R/W is high, and inputs
data when R/W is low.
E 21 24 input Enable signal for the parallel bidirectional data bus.
Input and output are performed while E is high.
Data bus DO 19 21 Input/Output  Bidirectional three-state bus for data input and output.
D1 17 19 Input’Qutput The R/W control input selects the bus direction. The
D2 15 17 Input/Output  data bus is in the high-impedance state when CS is
D3 13 15 Input/Output  high. Data input and output are performed on the eight
D4 11 13 Input/Output  low-order data lines (DO to D7). D8 to D15 should be
D5 9 10 Input/Output tied to ground via pull-down resistors.
D6 7 8 Input/Output
D7 5 6 Input/Output
D8 18 20 Tied low
D9 16 18 Tied low
D10 14 16 Tied low
D11 12 14 Tied low
D12 10 11 Tied low
D13 8 9 Tied low
D14 6 7 Tied low
D15 4 5 Tied low
Transfer REQ 34 38 Open-drain  Output pin from which the HD81806 sends data
request output transfer requests to the MPU. Goes low when the data
output are updated.
However, when the CPU does not read the contents
of the HD81806 register after asserting REQ, the
REQ signal is not negated. In addition, the data is
updated every 500 ps regardless of whether or not the
microcomputer reads data.
Output at 500-us intervals during receiver
operation. The output data are held unchanged from
output of REQ until read by the MPU.
Reset RES 38 42 Input Low input resets the chip.
Other VL1-VL4 2,26 3,29 Input Fixed voltage level pins. Tied low.
inputs 27,32 30,36
VH1-VH4 24,25 27,28 Input Fixed voltage level pins. Tied high.
31,37 35,41
NC NC 36 1,12, — Not used (connected internally). Leave open.
23, 34,
40
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Block Diagram

RES —
0sC ™ Clock pulse
SCLK |+ generator
E > DTMF receiver
RIW >
cS >

Parallel Signal

interface Filtering de%ision

— > — >
>
DO-D7 { ) p-law :
EST™
A-law Output
data >VAF*2
j_' l generator

SICK > Linear DT receiver
SIEN > .
S' L —] I | el REQ’

Serial Signal

interface W ari igna

Filtering decision
Notes: 1. EST: Early steering flag
2. VAF: Valid flag

Figure 1 Block Diagram
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Functional Flow
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Figure 2 DTMF Receiver Functional Flow (One Channel)
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Figure 3 DT Receiver Functional Flow (One Channel)
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Filter Frequency Characteristics

Figures 4 to 5 show the frequency characteristics =~ DTMF and DT functional flow diagrams. (See fig-
of the filter sections (O, @, @) illustrated in the ure 2,3.)
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Figure4 6th-Order High Pass Filter for Dial Tone Detection
in Sensitive Band @ and Low Pass Filter @
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0
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-20 \
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Figure 5 6th-Order High Pass Filter for Dead Band Signal Detection @
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Functional Description

The HD81806 converts serial or parallel PCM It then performs filtering and signal decision pro-

input data from p-law or A-law encoded form to  cesses, and outputs the results as 8-bit data on the

linear data, depending on to mode control pin M2.  parallel bidirectional data bus (D0 to D7). (See fig-
ure 7, and figure 8 about system configuration.)

(u-law or A-law

encoded data HD81806
from CODEC,
input at 125 pus
intervals) Data transfer request
Serial input ol Conversion |—» || Decision ;F:sEi(rit((:':/J;T:)t at 500-
or from p-law Filtering and 8-bit
Parallel input or A-law to output qata
— linear form generation
M__ ] Result data output
(Data compressed vy DO to D7
by MPU, input at (Output in channel
125 ps intervals) order (Ch. 1, 2, 3, 4)

at 500-us intervals.
Each channel is
output at 2-ms
intervals.)

Figure 6 Data Flow in HD81806
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CODEC (1) Sireal/Parallel
HD81806 CPU
T
cHt AN PCMOUT | s/p H8/300H
p-law
CODEC (2) A-law
CH2 AIN PCMOUT S/p
CODEC (3) Filter REQ INT
operation
AIN PCMOUT
CH3 SP [ | Result of
DTMF
CODEC (4) OTME judgment
. » DO to D7
g AN PCMOUT | ¢ judgment °
D0 to D7
Read timing
genalation circuit
Figure 7 Construction of Parallel Interface
CODEC (1)
HD81806 CPU
cHt AN POMOUT HB/300H
Sl
MIX p-law
CODEC (2) ™ A-law
CH2 AIN PCMOUT
AIN PCMOUT Operation
CH3 Result of
_DTMF
CODEC (4) DTME judgment
cpg AN PCMOUT judgment DOto D7
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Interface

The HD81806 has a serial line for CODEC inter-
facing and a parallel bus for MPU interfacing.

The serial interface is only for the input of PCM
data. It can be connected to the PCM-out pin of the
CODEC.

The parallel interface is an MPU data bus used for
inputting PCM data, commands for controlling the
operation of the HD81806, and the output of result
data.

Mode control pin M3 selects whether the PCM
data is input via the serial or parallel interface.

ial Interf Vee Parallel Interface
Serial Interface HD81806
(2048 kHz) | SICK REQ Data transfer request
Synchronous
serial clock™ | —
From PCM out T
pin of CODEC ° ks RW < )
(PCM data input) * To MPU Data transfer
request
7 (PCM data input
Command input
DO-D7 Z> Result output)
8-bitdata
transfer
Note : 1. See figure 10 on page 14.
2. See serial input timing about synchronous clock frequency.

Figure 9 HD81806 Interface Signals
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Serial Interface
(1) CODEC Selection

The serial interface is used exclusively for con-
necting a CODEC device, which may be either a
p-law or A-law PCM type, as specified in table 1.
Type selection is facilitated by the signal level
applied to mode control pin M2.

(2) Example of Interface with CODEC

Figure 10 shows the main circuit features for inter-
facing four CODEC channels to the HD81806.
Figure 11 shows AC timing chart of figure 10.

Table 1 Connectable Serial Interfaces

In serial interfacing, the clock and enable signals
for serial input must be supplied from an external
source.

(3) Serial Input

For serial data input, the incomming data is
clocked into the HD81806 in 16-bit data blocks by
the synchronized serial input clock (SICK) and
serial input enable (SIEN) signals.

No. CODEC type Input/Output Bit Count Sampling Frequency M2
1 A-law PCM CODEC 8 bits 8 kHz L
2 plaw PCM CODEC 8 bits 8 kHz H
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D CLR ; CLR Vee
+-qLOAD Qs
>CK -y
%_B Qa LS04 LS08
ye—C Qo
2 PN
3 RC L508
>CKgnp | LS04
i
LS32
HDB1806
:D_H; Serial input
enable (SIEN)
Figure 10 Example of CODEC Interfacing
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Parallel Interface

The parallel interface connects to an 8-bit MPU. data after detecting the REQ signal. A data read
operation drives the REQ signal high.

Figure 11 shows the HD81806's data bus connec-

tions. Notes: 1. When the CPU does not access the

(1) Input (PCM data and commands)

The MPU writes PCM data or commands to the
HDS81806.

(2) Output (result output data describing
received input signals)

The HD81806 outputs result data to the MPU at
fixed intervals of 500 ps. The HD81806 simultane-
ously outputs the REQ signal. The MPU reads the

HD81806 within 500 ps, after receiving
REQ, the REQ signal is left unnegated.
When the HD81806 enters the register
read status by the combination of the
CS, R/W, and E signals, the REQ signal
is negated.

. If the CPU cannot read the HD81806

register within 500 ps after receiving the
REQ signal, the HD81806 will over-
write the received result. Therefore, the
CPU must read the internal register
within 500 ps.

HD81806

-
~
x
X

o]

5%55553

D15
D14
D13
D12
D11
D10
D9
D8

f REQ
D7
D6

D5

To 8-bit D4
MPU

D3
D2
D1
Do

Note: Since the
high-order data
lines D8 to D15
are mode
switched
simultaneously
with DO to D7,
they must be tied
to ground via
resistors.

Figure 12 Data Bus Connections When 8-Bit MPU Is Used

767



HD81806R

(3) Interface with 6800-Family MPU (4) Interface with 80-Family MPU

The parallel data transfer timing enables a  Since the HD81806 does not require a continuous
Motorola 6800 interface to be used without any E-clock input, it can be interfaced to the Intel
additional circuitry. Figure 13 shows an example  80xx family of MPUs with only a small amount
of the interface with a Hitachi HD6303 8-bit  of additional circuitry.

MPU.

+5V
CPU (HD6303) HD81806
5 3 LS139 ; VH1
A15 1B 1Y3pt0—» /G VH2
Al |14 2134 {y2b® CS  vha
1l—= iY1p 5 VH4
AS ———q1G 1YOp 4
E » E
_ o VL1
R/W » R/W vi2
VL3
DO-D7 | DO-D7 VL4
Figure 13 Interface Signals for the HD6303
+5V
Intel 80xx CPU HD81806
VH1
VH2
VH3
VH4 — .
RD and WR
must be at |least
270 ns wide.
(IR
40 to 50 ns Del VL2
o ouns belay VL3
DO-D7 |e » DO-D7 VL4

Figure 14 Example of an Intel 80xx CPU Interface
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PCM Data Input

The HD81806 can receive PCM data via either its
serial or parallel interface. The interface is selected
by mode control pin M3.

(1) Initialization

@® Once the hardware has been released reset, the
HD81806 is ready to receive the DTMF sig-
nals for channels 1 to 4, and accept input com-
mands from the CPU. The input command is
used to set each parameter to its default value
provided the parameter has not been previously
modified. The input commands may be in
either a serial or parallel data format. A
parameter modification resulting from the
input of a command is reflected in the charac-
teristic within a maximum of 4 ms, following
data input to each of the four channels. The
first input command assigns the DTMF/DT
signal to each channel, and subsequent input
commands modify corresponding parameters.

® The HD81806 will accept only one command
until SIEN is input after a reset cancellation.
When two or more commands are to be input,
the first is sent at least 125 ps after SIEN, and
all subsequent commands must also be sent at
least 125 ps apart.

SIEN and commands need not be synchro-
nized.

® The HD81806 regards the first SIEN input
after a reset cancellation as channels 1 and 2
and fetches the following PCM data in this
timing. However, the HD81806 cannot detect
incorrect channel numbers during operation.
Accordingly, when the first SIEN is input,
input the PCM data of the channels 1 and 2.
Configure the system so that the system oper-
ates with this timing.

(2) Serial PCM Data Input

In the serial interface, two-channel PCM data (16-
bit data is input twice from the CODEC out pin to
the HL 31806. This procedure is described below.
Figure 15 shows the data input timing. The
detailed timing is shown in Figure 16.

® The PCM data input timing is determined by
the speed of SICK/SIEN. The SICK timing is a
maximum of 2048 kHz and a minimum of 500
kHz. Use within this range. In addition, syn-
chronize SIEN with SICK.

@ Keep a minimum interal of 2.5 ps from the
SIEN falling edge of channels 1 and 2 to the
SIEN rising edge of channels 3 and 4.

® A command can be input concurrently with
PCM data input. However, a command can be
input asynchronously with PCM data with an
input timing of once per 125 ps. If one-or-
more commands are input within 125 ps, the
operation becomes undefined.

(3) Parallel PCM Data Input

When PCM data are input via the parallel inter-
face, the MPU must send the HD81806 8-bit data
four times in succession, described below. Figure
17 shows the data input timing.

¢ Input PCM data of channels 1 to 4 within 40
us. However, the intervals between each chan-
nel data input must be at least 3 pis.

*  When PCM data is input, the data of all four
channels must be input.

+ Input a command within 15 ps after four-chan-
nel PCM data input.

+ A command can be input once per one cycle
(125 ps).

+ The parallel access count within one cycle
(125 ps) must be 5 times or less.

Notes: 1. In parallel PCM data input mode, one
command and one set of 4-channel data
are input every 125 ps. This order has
been determined. The HD81806 cannot
distinguish a command from data.
Accordingly, a command must be input
(only once) within 80 ps after input four
channels, and PCM data for four chan-
nels must be written within 25 ps.

2. If one command and one set of 4-chan-
nel data cannot be input within 125 ps,
parallel input data may be delayed end-
lessly.
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Min 8 us = e
[ 1255 (0.4% _ / Min 2.5 us
SIEN I | I | | | l l |
sl LT Y HTHH
PCM data for PCM data for PCM data for
Ch.1&2, Ch.1&2, Ch.1&2,
then3 &4 . then3 & 4 = then3 &4
D0-D7 &, ),
Command Command
(MPU to HD81806) (MPU to HD81806)

Figure 15 Timing of PCM Data Input via Serial Interface
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SIEN | j.'

SICK “-I_-I_ J- J- Continuous clock (2048 kHz)

Ch1,2| Ch3,4 Ch1,2 Ch3, 4

16 clocks (8 us)

\ 4

SIEN

|

|

|

|

s UM
i C Latched on falling edge

isn Dont X X X X X X X X X10X11X12 13X14X15 16[) D01t
l ; .

|
|

>t
L §

Ch. 1 PCM data (8 bits) Ch. 2 PCM data (8 bits)

—_—— Expanded view —- — — . . -

Notes: 1. 8 us=1clock (0.5 us = 1/2048 kHz) - 16
2. 25 pus =1 clock (0.5 us = 1/2048 kHz) + 5

Figure 16 CODEC Interface Timing
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PCM
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: or less : : or Iess: :or less :
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I
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(4) 8-Channel Receiver Configuration

Figure 18 shows the block diagram and timing
waveforms for eight individual CODEC channels.
Each CODEC is connected to the common PCM
data highway. The timing for the eight input data
channels is controlled by the SIEN enable signal

which controls the serial data input to the
HD81806 DTMEF/DT receiver LSIs. The upper
HD81806 @ facilitates recognition of channels 1
and 2, and channels 5 and 6, and the lower
HD81806 @ recognizes channels 3 and 4, and
channels 7 and 8.

« Circuit configuration
CODEC (D
Analog circuit TXSYNC HD81806 (D
PCMout sl |
CODEC(D SIEN
Analog circuit— TXSYNC JA
PCMout
H Control
! circuit
: _L HD81806
CODEC SIEN
Analog circuit—» TXSYNC sl
PCMout
+ Signal timing
8 kHz
CODEC n
TX SYNC signa{_J ¢
CODEC(D
ch2
CODEC(®
ch3
CODEC(®
ch4
CODEC(@
chb
CODEC(® I I
chb
CODEC(®
ch?
CODEC(®
ch8
CODEC
gIDE?‘} gi%enal chi ch2 ch5 ché
HD81806 () I I
ch3 chd ch? ch8
HD81806 (2) — L

Figure 18 8-Channel Receiver Block Diagram
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Operating Modes

The operating mode for each channel is selected by
commands input via the parallel bidirectional data
bus (DO to D7). DTMF or DT operation can be
selected separately for channels 1 to 4. The sensi-
tivity level and other parameters can also be
selected. Figure 19 shows the command format.

Bits 7 to 4 designate the command type. Bits 3 to 0

specify the channel or level.

If the input bit pattern corrresponds to an unde-
fined command or unassigned level, the HD81806
ignores the command input. The operating mode
does not change.

Set the DTMF guard time after setting the line
mode (for exchange/terminal).

15 14 13 12 11 10 8 6 0
e [o{ofo]ofo]o oloflo|ofo|o|o]o]o
A /
Not woed EEEEENE
Command type | Channel or level
'
l See pages 24 to 27
Bit
7 6 5§ 4 Command Type Specification
0 0 0 O Receivermode (DTMF:Q, DT: 1) Specified for each channel
0 0 0 1 Linemode (exchange: D, terminal: 1)
0 0 1 0O Upperlimit of DTMF sensitivity level
0 0 1 t Lowerlimit of DTMF sensitivity level and
upper limit of DTMF insensitivity level
0 1 DTMF twist characteristic
1 0 1 DTMF guardtime
1 1 0 Upper limit of DT sensitivity level and Specified for all channels
lower limit of DT insensitivity level
0 1 1 1 Lowerlimitof DT sensitivity level and
upper limit of DT insensitivity level
1 0 0 0 DT sensitive-band/dead-band signal
ratio (S/N)
1 0 0 1 DT dead-band signal rejection ratio
1 0 1t 0 DTguardtime
1 0 1 1 Undefined —
1 1 0 0 Undefined —
1 1 0 1 Undefined —
1 1 1 0 Undefined —_
1 1 1 1 Undefined -

Figure 19 Command Format
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(1) Receiver Mode

Specification for Each Channel
Receiver Mode Bit3 Bit 2 Bit 1 Bit 0
DTMF: 0,DT: 1 CH4 (0) CH3 (0) CH2 (0) CH1 (0)
Default values are given in parentheses. Channels 1 to 4 default to DTMF.

(2) Line Mode

Specification for All Channels
Line Mode : Bit3 Bit 2 Bit 1 Bit 0
Exchange: 0, terminal: 1 — - — CH1—-4 (0)

Default values are given in parentheses. Channels 1 to 4 default to exchange mode.

(3) Upper Limit of DTMF Sensitivity Level

Level Specification

Level Upper Limit of Sensitivity Level Bit3 Bit2 Bit 1 Bito0
Level O 0dBm0 0 0 0 0
Level 1 -1 dBm0 0 0 0 1
Level 2 -2 dBm0 0 0 1 0
Level 3" -3 dBm0 0 0 1 1
Level 4 -4 dBm0 0 1 0 0
Level 5 -5 dBm0 0 1 0 1
Note: 1. Default value
(4) Lower Limit of DTMF Sensitivity Level and Upper Limit of DTMF Insensitivity Level

Lower Limit of Upper Limit of

Sensitivity Level Insensitivity Level Level Specification
Level Exchange Terminal Exchange  Terminal Bit3 Bit2 Bit1 Bit 0
Level 07  —24 dBmO —42dBm0  -29 dBmO -50dBm0 O 0 0 0
Level 1 —25 dBmO —43dBm0  -30dBm0 -51dBm0 O 0 0 1
Level2  —26 dBmO —44 dBm0  -32dBm0 -52dBm0 O 0 1 0
Level 3 -27 dBmG —45 dBm0O -33 dBm0 -53 dBm0 0 0 1 1
Level4  —28dBmO —46dBm0  -34dBm0 ~54dBm0 O 1 0 0
Level 5 —29dBm0O —47dBm0  -35dBm0 —-55dBm0 O 1 0 1

Note: 1. Default value
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(5) DTMF Twist Characteristic

Level Specification

Level Twist Characteristic Bit3 Bit 2 Bit 1 Bito
Level O +5dB 0 0 0 0
Level 1 16 dB 0 0 0 1
Level 2 +7 dB 0 0 1 0
Level 3 +8 dB 0 0 1 1
Level 4 19 dB 0 1 0 0
Level 51 +10dB 0 1 0 1
Note: 1. Default value
(6) DTMF Guard Time

Level Specification
Level Guard Time Bit3 Bit 2 Bit1 Bit0
Level O 10 ms 0 0 0] 0
Level 1 14 ms 0 0 0] 1
Level 2 18 ms 0 0 1 0
Level 3 22 ms 0] 0 1 1
Level 4 26 ms 0 1 0] o
Level & 30ms 0 1 0 1
Level 6 34 ms 0 1 1 0
Level 77 38 ms 0 1 1 1

Note: 1. Default value

(7) Upper Limit of DT Sensitivity Level and Lower Limit of DT Insensitivity Level

Level Specification

Upper Limit of Lower Limit of
Level Sensitivity Level Insensitivity Level Bit3 Bit 2 Bit1 Bit0
Level 01 0dBmO 3dBm0 0 0 0 0
Level 1 -1 dBm0 2dBm0 0 0 0 1
Level 2 -2 dBm0 1 dBm0 0 0 1 0]
Level 3 -3 dBm0 0 dBm0 0 0 1 1

Note: 1. Default value
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(8) Lower Limit of DT Sensitivity Level and Upper Limit of DT Insensitivity Level

Level Specification

Lower Limit of Upper Limit of
Level Sensitivity Level Insensitivity Level Bit3 Bit 2 Bit 1 Bit0
Level 0" —45 dBm0 55 dBm0 0 0 0 0
Level 1 —46 dBmO -56 dBm0 0 0 0 1
Level 2 —47 dBm0 —57 dBm0 0 0 1 0
Level 3 —48 dBm0 ~58 dBm0 0 0 1 1

Note: 1. Default value

(9) DT Sensitive-Band/Dead-Band Signal Ratio (S/N)

Level Specification

Level Sensitive-Band/Dead-Band Signal Ratio (S/N) Bit3 Bit 2 Bit 1 Bit 0
Level 01 DT is not detected if S/N <6 dB 0 0 0 0
Level 1 DT is not detected if S/N < 12 dB 0 0 1 0

Note: 1. Default value

The HD81806 detects DT by testing
the power ratio of the bandpass filter band

S: Sensitive N: Dead band

output (300 to 480 Hz) in the

sensitive band and the high-pass

filter output (= 540 Hz) in the dead -
band (S/N ratio). DT is not detected \
when the S/N ratio is equal to or less

than a selected value (6 dB or 12
dB). See diagram on right.

Power —»

S/N: 6 dB/12 dE

0 300 480540

(10) DT Dead-Band Rejection Level

Level Specification

Level Dead-Band Rejection Level Bit3 Bit 2 Bit1 Bito
Level O DT is not detected if dead-band power > —15 dBm0 0 0 0 0
Level 11 DT is not detected if dead-band power 2 —20 dBm0 0 0 0 1
Level 2 DT is not detected if dead-band power > —-25 dBmQ 0 0 1 0
Note: 1. Default value
The HD81806 detects DT by S: Sensitive N: Dead band
testing the dead-band power of the band
high-pass filter output (= 540 Hz). Absolute
DT is not detected when the absolute T value of
value of the dead-band power is T O NN E/ 't dead-t.)and
equal to or greater than a selected ) E?‘g’/irz o
value (-15, -20, or -25 dBm0). See s _25 dBm0
diagram on right.
N
0 300 480540 4k '
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(11) DT Guard Time

Level Specification

Level Guard Time Bit3 Bit2 Bit 1 Bit 0
Level 071 30ms 0 0 0 0
Level 1 40 ms 0 o 0 1
Level 2 50 ms 0 0 1 0
Levei 3 80 ms 0] 0 1 1
Level 4 120 ms 0 1 0 0
Level 5 330 ms 0] 1 0 1
Level 6 380 ms 0 1 1 0
Level 7 400 ms 0 1 1 1

Note: 1. Default value
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Early Steering Flag and Valid Flag

The HD81806 registers detection of a DTMF or
DT signal by the early steering flag and valid flag
in its output data. Figure 20 shows the detection
timing in DTMF and DT modes. Tables 2 and 3 list
the values of the timing parameters for DTMF and
DT modes.

(1) Early steering flag (EST)

The early steering flag is set (EST = 1) during
detection of the DTMF or DT signal.

(2) Valid Flag (VAF)

The valid flag is set (VAF = 1) when the

DTMF or DT signal is detected for a period of
time exceeding the guard time.

(3) The relationship between guard time and
VAF

The relationship between guard time and VAF
is shown in the following.

(For DTMF mode)

tyarr = guard time value + (10 to 26 ms)

tyaps = guard time value + (-8 to —6 ms)

(For DT mode)

tyaFDT = guard time value + (11 to 21 ms)
tyarfpT = guard time value + (-2 to -29 ms)

Table 2 DTMF Signal Detection Timing (Exchange/Terminal mode)

Item Symbol Min Typ Max Unit
EST rise time Testr 8 — 10 ms
VAF rise time Tuarr 44 —-— 47 ms
EST fall time TesTt 37 - 42 ms
VAF fall time Tvar 30 — 32 ms
Table 3 DT Signal Detection Timing
Item Symbol Min Typ Max Unit
EST rise time TestoT 6 — 10 ms
VAF rise time TvarDT 38 — 88 ms
EST fali time TestioT — 6 ms
VAF fall time TvariDT — 10 ms
DTMF or DT
signal — . Testw, Testor v
IR ¢ Testor
s - —
TvaAFt, T‘k/AF{DT
Vak fag Tongor]

Figure 20 DTMF and DT Signal Detection Timing

779



HD81806R

Data Output

Data are output via the parallel interface by the
procedure given next. Figure 21 shows the timing.

(1) Data for one channel are output at 500-ps
intervals. The data for all four channels are
accordingly updated every 2 ms.

{2) When the HD81806 outputs data (every 500
us), it drives the REQ line low. The data are
held on the data bus (DO to D7) for 500 us.
Even if the REQ signal is negated, the contents
of the data bus are preserved for 500 ps.
Unless SIEN is input, the REQ pin will not be
activated.

(3) The MPU reads the data after detecting the low
REQ signal. The REQ signal returns high level
once the MPU has read the data. When the
CPU cannot read the HD81806 register within
500 ps, the REQ signal is not negated and the
output data of the next channel is overwrit-

ten.

(4) When the operating mode is changed due to
the input of a new command, the results appear
within a maximum of 4 ms following the
changeover. This is because all current pro-
cessing must be completed prior to mode
changeover.

(5) Since the input data is sampled at 8 kHz (or
125 ps) for a data output cycle of 2 ms, the
output data for each channel is calculated
based on the 16 time slots (2 ms/125us) of the
previous input data.

(6) The output cycle of the REQ signal may
include a deviation of 7 ps depending on
whether or not a command is input. However,
since this deviation is within a 125 us cycle,
the operation is not affected.

-

2 ms (data output for four-channel)

500 ps (data output for one channel)

- I

JoU

Data latched

by MPU
DOtoD7><1chX2chX30h><4th1th2ch
REQ || ” || || || || || ” ||

DotoD7 X1 X2 X3 X4 X1 X2)3 X4 X1 X2X3Xa 1 X2A3 44 X1 A2X3X4)

(4

Early steering
(case of one channel) [

Valid flag
(case of one channel)

? L
]

Figure 21 Output Timing
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(1) Data Output Format in DTMF Mode

DTMF-mode
output data

15

8§ 7 6 65 4 3 2 1 0

Undetermined VAF|EST| Ch No. Logic output

bit O to bit 3:

bit 4 and bit 5:

bit 6:

bit 7:

Logic output
Table 4 shows the output results.

Two types of logic output can be selected, as indicated in table 4.

The type selection is made at mode control pin M1.

Channel number
Indicates the output data channel.

Bit
Ch No.

2

5
1 0
0
1

3

w|lo|l-|o|s

4 1

EST (early steering flag)
0: No DTMF signal
1: DTMF signal present

VAF (valid flag)
0: OQutput result data invalid
1: OQutput result data valid

Figure 22 Data Output Format in DTMF Mode

s
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Table 4 Logic Output Table

Tone No. Logic Output Type 1 Logic Output Type 2
FLow FrigH No. D D, D, Do D3 D, D, Do
697 Hz 1209 Hz 1 0 0 ) 1 0 0 0 1
697 1336 2 0 0 1 0 0] 0 1 0
697 1477 3 0 0 1 1 0 0 1 1
770 1209 4 0] 1 0 0 0 1 0 0
770 1336 5 0] 1 0 1 0] 1 0 1
770 1477 6 0 1 1 0 o 1 1 0
852 1209 7 0 1 1 1 0 1 1 1
852 1336 8 1 0 0 0 1 0 0 0
852 1477 9 1 0] 0 1 1 0 0 1
941 1336 0 1 0 1 0 0] 0 0 0
941 1209 * 1 0] 1 1 1 1 1 0
941 1477 # 1 1 0 0 1 1 1 1
697 1633 A 1 1 0 1 1 0 1 0
770 1633 B 1 1 1 0 1 0 1 1
852 1633 C 1 1 1 1 1 1 0
941 1633 D 0 0 0 0 1 1 1
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(2) Data Output Format in DT Mode

15 8 7 6 5 4 3 2 1 0
EL;,'{]?‘;;@ Undetermined VAF[EST| ChNo. | Level detected

bitOtobit3: Level detected
The received input level is output in 5-dB steps.

Bit
Level Detected 3 2 1 0
2 -5 dBm0 0 0 0 1
>-10dBm0 0 0 1 0
2-15dBm0 0 0 1 1
> -20 dBm0 0 1 0 0
>-25 dBm0 0 1 0 1
2 -30 dBm0 0 1 1 0
>-35dBm0 0 1 1 1
>-40 dBm0 1 0 0 0
> -45 dBm0 1 0 0 1
Insensitive level 1 1 1 1

bit 4 and bit 5: Channel number
Indicates the output data channel. Same as bit 4 to bit 5 in figure 21.

bit 6: EST (early steering flag)
0: No DT signal
1: DT signal present
bit 7: VAF (valid flag)

0: Output result data invalid
1: Output result data valid

Figure 23 Data Output Format in DT Mode
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Absolute Maximum Ratings (Vgg=0V)

ltem Symbol Rating Unit
Supply voltage Veo -0.3t0+7.0 \Y
Pin voltage Vin -0.3to0 Vg + 0.3 v
Operating temperature”? topr —20to +75 °C
Storage temperature tsig -55to +125 °C

Note: The operating range of a wide-temperature-range product is from —40 to +75°C.

Electrical Characteristics

DC Characteristics (Vo = 5.0 V 5%, Vgg = 0 V, T, = ~20 to +75°C unless otherwise specified, wide-
temperature-range product: Ta = —40 to +85°C)

Item Pin(s) Symbol Min Typ Max Unit Test Conditions
Input high E, OSC, SICK Vi 24 — Vgg+03 V
voltage RES Voex07 —  Vgo+0.3

Other input pins 22 — Ve + 0.3
Input low E, OSC, SICK Vi -0.3 — 0.4 \Y
voltage RES 03 — 04

Other input pins -0.3 — 0.4
input leakage  E, RW, TS, OSC  lI! — —_ 10 pPA Vi, =04t024V
current S|, VL1-VL4

VH1-VH4, SICK

RES, SIEN
Three-state DO-D15 llys! — — 10 HA Vi,=041024V
current
(off state)
Open-drain REQ, M1-M3 N on! — — 10 pA Vin=041t024V
current
(off state)
Output high DO-D15 “VoH 24 — — V —lon = 400 pA
voltage
Output low DO-D15 Voo — — 0.8 \Y lop=1.6 mA
voltage
input All input pins Ci — — 12.5 pF Vip=0YV,
capacitance f=1 MHz,

T,=25°C

Current lec - — 100 mA  Unloaded output
dissipation
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AC Characteristics (Voe = 5.0 V5%, Vgg = 0 V, T, = —20 to +75°C unless otherwise specified, wide-
temperature-range product : T, = —40 to +85°C)

« System Clock

Item Symbol Min Typ Max Unit Test Conditions
Clock {(OSC) cycle time beye — 25 — ns Figure 24
Clock (OSC) pulse width dwH 7.5 — — ns
dwi 7.5 - —_ ns
Clock (OSC) rise time o, — — ns
Clock (OSC) fall time oy — —_ ns
» Reset Timing
Item Symbol Min Typ Max Unit Test Conditions
Power-on reset time tre 20 — — ms Figure 25
Reset pulse width trsT 1.0 — — us
+ Serial Input Timing
Item Symbol Min Typ Max Unit Test Conditions
Clock (SICK) cycle time Seye 0.4 — 2 us Figure 26
Clock (SICK) pulse width SwH 100 200 — ns
Swi 100 200 — ns
Clock (SICK) rise time S, — - 40 ns
Clock (SICK) fall time S — — 40 ns
Serial input data setup time tsps 100 — — ns
Serial input data hold time tspH 100 —_ — ns
Enable (SIEN) delay time tep 100 —_ —_— ns
Enable (SIEN) setup time tes 100 —_— — ns
+ Parallel Input/Output Timing
item Symbol Min Typ Max Unit Test Conditions
Enable (E) cycle time teye 0.5 — —_ us Figure 27
Enable (E) pulse width twH 210 — 5000 ns
twi 210 — — ns
Enable (E) rise time t, — — 20 ns
Enable ‘E) fall time t — — 20 ns
CS sett » time tcs 60 — — ns
CS hold time ton 10 - - ns
Parallel input data setup time  tpsw 60 — —_ ns
Parallel input data hold time tonw 10 — — ns
Output data delay time toor — - 150 ns
Output data hold time toHR 20 — — ns
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Timing Diagrams

-ﬁ—b le owH » n—L
Vv
0sC P )‘& / \
7 ViL N 7 —
dwi
. Qoyc .
Figure 24 System Clock Waveform
osc N\
(clock input)
5.25 V— (
Veo ATEVA )
£ —_—
—_— ViH ))
RES Vi Vi
Reset
-~ tre | | Resetstart m start
M o _

Note: Clock (OSC) input must be present for the reset start at power-on, and during trsr.

Figure 25 Reset Timing

|, Scyc >
Sr< SWH »-
4 SX —
SICK
0.4 V) V) K (
tep
I
(22V)Viy ))
SIEN (0.4 V) Vi,
tsps tspH —
S| (2.2 V) Vil -
0.4 V) VL
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P teye
Y e twe b tw
) 4
E Vi K
tcs tcH
— 22V) le\ £
CS
RViL(0.4V)
RIW A ViH(22V)
X ViL(0.4V) }
tosw tonw
D0-D15
(MPU Write) (22V) Vi E
(0.4 V) Vi
toHR
D0-D15
(MPU Read) §__
Figure 27 Parallel Input/Output Timing
Vee Vee
RL=2.2kQ RL=2.2kQ
Pin
182074 @ C =90pF

Applicable pins: DO to D15

Applicable pin: REQ

Figure 28 Load Circuit for Timing Tests
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