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PRODUCT PROFILE

MB87029 DTMF Pulse Dialer

DESCRIPTION

The Fujitsu MB87029 is a Dual Tone Multifrequency (DTMF) pulse dialer that
is designed for pushbutton telephone sets and uses the Si-Gate CMOS

process.

The MB87029 is used in both DTMF and PULSE modes and canbe switched
from PULSE mode to DTMF mode by a mode selection entry or by input from
the keyboard. The MB87029 contains a 26-digit redial memory that permits
the coaxistence of PULSE and DTMF modes, enabling mixed redialing in
both PULSE and DTMF modes by a signal key entry.

FEATURES

e Pulse 10 pps, 20 pps, or
DTMF operation can be
selected by the mode switch
pin (MODEIN)

On-chip 26 digits of redial
memory (up to 25 digits can
actually be written in the
memory)

o Selectable make ratio by
MA/BR: 39% or 33%

e Line Dial Tone (LDT) function
is provided (switching from
PULSE mode to DTMF mode
by key entry)

« QOutput of a beep tone for input
confirmation (for all effective
key entry independently
PULSE/DTMF modes)

¢ Redial inhibit function is
included for redial memory
overflow

* Mixed redialing of both PULSE
and DTMF modes

PAUSE function is provided
and pause accumulation is
possible

Single-tone output is enabled
by SCNT pin

FLASH function is provided
(ONHOOK mode is selected
by keyboard input)

FLASH output time, 0.1
second or 0.6 second, is
selectad by FCNT pin
Crystal or ceramic oscillator
{3.579545 MHz) can be used
Pause release function is
provided (two or mare
consecutive pauses can be
released)

Operating voltages:

PULSE mode: 2.0 Vto 6.0V
DTMF mode: 25 V1o 6.0V

(TA = -30 to 60°C)

ABSOLUTE MAXIMUM RATINGS (see Note)

PLASTIC PACKAGE
DiP-22P-M03

PLASTIC PACKAGE
FPT—24P-Mo02

Rating Symbol | Pin Name Value Unit
Positive Supply Vaoltage Voo GND-03107.0 v
Input Voltage Vi Allinputs GND-0.3to Vpp +0.3 v
QOuput Voltage vO Alloutputs | GND -0.310 Vpp + 0.3 v
Storage Temperature Tsta —55 to +150 °¢

PIN ASSIGNMENT

_\/__\

Voo [T} [22] DTMFOUT
TOLT [ 2] [21] ROWT
ToZ 3] [20] ROW?
TOLS [ [15] FOW3
TOW [ [18] FOWZ

MABR [5] TOP VIEW 7] SCNT
MODEIN [7] [16] FCNT
MODEOUT ] [15] PUTSECUT
OSCIN [3] '1_7] HKS
oscouTt [10 [13] BEEPOUT
GND [T} [12] MUTE

FPT-24P-M02 PIN ASSIGNMENT
See Page 6-126

Note: Permanent device damage may occur if absolute maximum ratings are
exceeded. Functional operation should be restricted to the conditions as
detailedin the operational sections of this data sheet. Exposure to absolute
maximum rating conditions for extended periods may affectdevice reliability.

This device contains circuitry to protect the inputs
against damage due to high static voltages or
electric fields. However, it is advised that normal
precautions be taken to avoid application of any
voltage higher than maximum rated voltages to this
high impedance circuit.
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Figure 1. MB87029 Biock Diagram
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PIN DESCRIPTIONS
Pin No.
Vo DiP FPT Symbol Description
1 1 Vo Power supply voltages: Pulse mode 2.0 V1o 6.0 V
D DTMF mode 2.5 Vo 6.0 V
Power Memory Retention mode 2.0 V min.
Supply
1 12 GND Ground
2 2 TOoLT Uses key entries from 2 of 7 or 2 of 8 keyboards with common GND. This IC is
3 3 o available with a single contact from A type keyboard and electronic input (Low
entry).
COL3 Key input debouncing time is 23 ms typ. for both PULSE and DTMF modes.
5 8 cot4 Key input release guard time is 23 ms typ. for both PULSE and DTMF modes.
21 23 ROW{ Key entry is accepted in PULSE/DTMF modes only when a single key (one key
20 22 ROW2 on the keyboard) is pressed longer than the debouncingtime. f two or more keys
are pressed, they are not accepted unless they are released one-by-one and the
19 21 ROW3 ; PR
last key is held closed longer than the debouncing time, after all other keys are
18 20 ROWZ released.

Key entry is accepted in DTMF mode only when either a single key (dual-tone
key) is pressed or two or more keys inthe same TOC or HOW (single-tone keys)
are pressed longer than the debouncing time. lf one key in COL4 is pressed, the
single-tone keys are ineffective. If multiple single-tone keys are pressed, andthe
last kay is held closed longer than the debouncing time, after all other keys are
released, the key is effective as the dual-tone key.

Hereafter, key entries are described with the premise that keys are heid closed
longer than the debouncing time.

Input Pauses between key entries in PULSE and DTMF modes must be 50 ms or
more. However, up to 50 ms is necessary from key entry to output start for
single-tone outputs.

Key switch contact resistance up to 5kQ is allowable.

B 7 MA/BR This pin selacts the make rate.
MA/BR Make Rate (%) Break Rate (%)
Voo 39 61
v GND 33 67

Make ratio switching by MA/BR is inhibited during PULSE/DTMF transmission.
The input leve! is in the CMOS level.

6 7 MODEIN This pin selects the pulse mode, 10 pps, 20 pps, or the DTMF mode.
MOCDEIN Mode
Voo Pulse Mode 20 pps
Open (1 MQ or more) Pulse Mode 10 pps
GND DTMF Mode

Mode switching is not accepted by MODEIN. After data transmission is
completed, mode switching is honored by key entry.
In the ONHOOK mode, this pin is set to a high impedance state.

continued on next page
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PIN DESCRIPTIONS

Pin No.
1o Dip FPT Symbol Description
Hook switch input pin.
ONHOOK Mode Open or Vpp
OFFHOOK Mode | GND
14 15 HKS OQutputisinhibited in ONHOOK mode, and PULSEOUT, DTMFOUT, BEEPOUT,
MUTE, and MODEOUT are set at a high impedance state.
Allkey entries are set to HZ and the on-chip operational amplifier and oscillator
(OSCIN =L, OSCOUT = L) become powar down states.
This pin is pulled up by a high resistance internally.
Input The input level is in the CMOS lavel.
9 10 OSCIN Oscillator input pin.
In the ONHOOK mods, this pin is pulied to a low level by a high resistance.
16 17 FNCT This pin selects FLASH time period.
FNCT FLASH output time
Voo 0.6 second
GND 0.2 second
Switching is prohibited during PULSE/DTMF transmission.
Input lavel is in the CMOS level.
17 18 SCNT This input enables a single-tone output.
SCNT Single tone output
Voo QOutput
GND Not output
Switching is prohibited during a PULSE/DTMF transmission.
Input level is in the CMOS level.
10 11 OSCouT Oscillator output pin.
. In the ONHOOK mode, this pin is pulled to a low level by a high resistance.
Output 8 9 MODEOUT The output is in the CMOS level and set to a high impedance state in the
ONHOOK mode.
Low level is output in the PULSE mode and high levet is output in the DTMF
mode, including the LDT function.
MODEOUT blinks on and off at a frequency of 2.5 Hz typ., if there is no pause
before and after mode switching in redial function.
When the FLASH key is pressed in either PULSE or DTMF mode, High
impedance is output for a 0.6 second (typical) following the BEEP tone output.
The key acceptance state (OFFHOOK mode) is now entered.

continued on next page
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PIN DESCRIPTIONS
Pin No.
Vo DIP FPT Symbol Descrliption
Output{ 12 13 WMUTE N-channel open drain output.

In both PULSE and DTMF modes, the MUTE pin is in a highimpedance state for

the following conditions:

1. There is no key entry.

2. After the besp tone is output and the FLASH key is pressed, HZ is output for
0.6 second (typical).

3. During pause output state. (Howaver, when key is pressed, MUTE is low level
while beep tone is being output.)

4. During MODEOUT blinking.

After key entries become effective inthe PULSE or DTMF mades, the MUTE pin

is low during output of the beep tons, pulse output (according to numeric key

entry), and output of DTMF.

13 14 BEEPCUT The output is in CMOS level and the pin is set to a high impedance state unless

beep tone is output.

In PULSE/DTMF modes, the beep tone is output according to effective key
entries.

Beep tone is outputin 41 ms typ. at 1 kHz in rectangular pulse.

13 14 PULSEOUT N-channel open drain output.

This pin is in a high impedance state in the ONHOOK mode or DTMF mode.
In PULSE mode, this pin is at low for brakes (according to numerical key entries).
When the FLASH key is pressed in the PULSE or DTMF mode, a low level is
output for 600 ms typ. after the beep tone is sent (even during a PULSE/DTMF
send). The key acceptance state (OFFHOOK mode) then returns.

22 24 DTMFOUT This DTMFOUT output pin is a bipolar follower that can drive a 100 Q load
between pin and GND.

When a single key (numarical,E) or@ )is pressed in the DTMF modes, dual
tone is output.

Pressing two or more keys in the same ROW or COL onthe keyboard autputs the
signal tone in the ROW or COL.

it a key in COLZ is pressed, then the DUAL TONE or single tonein the ROW or
v TOL is not output. (Please see Electrical Characteristics.)

If the FLASH key is pressed during DTMF sending, the beep tone is output at
BEEPOUT and subsequent DTMF tones are not output. The ONHOOK mode is
entered for 600 ms typ. after the key acceptance state (OFFHOOK mode) is
entered.

DUAL TONE output time conditions are as follows:
1. 80 mstyp. for redial output

2. 80 ms typ. when the key entry time is within 130 ms typ. and more than the
debouncing time

3. DUAL TONE output is stopped at once if akey is pressed longer than 130 ms
typ. and released.

4. Signaltone is output from the end of debouncing time until the key is released.
This pin is set to a high impedance state unless DTMF tone is output.

~ ann
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FUNCTIONAL DESCRIPTIONS
Ordinal Dialing

InOFFHOOK mode, PULSE/DTMF signals are output according to the key input, regardless of the number of key input figures. Forthe
PULSE mode, any number of digital entries withkeys 010 9. Forthe DTMF mode, any number of digital entries with keys 010 9, @ and
Up to 26 digits can be stored inthe redial memory. Inthe PULSE mode, a redial digitis counted for any numeric, pause, and LDT entry.
In the DTMF mode, a redial digit is counted for any numeric, E), @ and @ antry.

In both the PULSE and DTMF modes, one digit is counted as mode information when MODEIN is used for mode switching. After
OFFHOOK, the first numeric entry is counted asa mode digit. In the PULSE mode the numeric key is counted as a mode digit. inthe

DTMF mode, a numeric key, (*), and (#) entry is counted as a mode digit. In sither OFFHOOK or PULSE modes, the
mada-information digit is written into the redial memory.

Redialing Function

The redial memory is read out to execute the redialing operation when a redial key is the first key pressed in OFFHOOK state. In the
_PULSE mode, the redial keys are @ and @ In the DTMF mode, only the key is accepted for redial.

When 27 or more digits are written into the redial memory, PULSE or DTMF signals that correspond to the key entries are output, but
the redialing operation is ineffective because of memory overflow. At this time, even if the firstkey pressed afterthe state change from
ONHOOK to OFFHOOK is the redial key, the entry is not accepted and the beep tone is not output in either mode of operation.
After OFFHOOK, if a numeric or LDT key is the first entry in PULSE mods, orthe first entry in the DTMF mode is a numeric, (%), () or

a single-tone key entry (excluding TOL4), the redial memory is cleared and data is written intc memory according to key entry
information.

Mixed Redialing
Mixed redialing is executed when the mode is changed from the PULSE to DTMF mode {done by pressing the LDT key), or when
MODE is changed during key entries.

i, at redialing, there is a pause befora or after mode switching {including LDT), PULSE/DTMF is sent and PULSE/DTMF signals are
transmitled after the pause. To redial when there is no pause before or after mode switching (including LDT), all operations must cease
after mode switching and a HALT state is enabled. MODEOUT blinks (indicates that mode switching has no automatic pause) and
prompts a pause release.

The pause release keys in PULSE mode are E) ,andthe @ key. Inthe DTMF mode, the andthe @ keys are used

for pause release. PULSE and DTMF signals can now be sent by key entry. The FLASH key is the only other acceptable entry.

Duringredial output, the { ) key is the only key entry accepted. The pause release key is only accepted when MODEOUT is blinking or
during a pause at redialing.

Mode Switching

During PULSE or TONE transmissions, mode switching by MODEIN is not permitted; after transmission is complete, MODEIN can be
used for mode switching.

When PULSE or DTMF modes are switched by MODEIN, one digit is stored into redial memory as mode information. After

OFFHOOK, if thefirstkey entry is numeric in the PULSE mode, or a numeric E) or @ inthe DTMF mode, the mode-information digit
is written into redial memary.
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Inthe PULSE mode, after the LDT key is accepted only one time, the DTMF mode is selected {regardless of MODEIN pin switching).
The LDT key is nat accepted in the DTMF mode. The MODE!N pin switching enables the desired mode of operation to be selected.

Line Dial Tone (LDT) Function

I the LDT key is pressed in the PULSE mode, the DTMF mode is selected and DTMF tones can be output.’In PULSE mode, only the
first LDT key is accepted after key acceptance state (OFFHOOK mode) is antered. Gnce LDT key is accepted, the following LDT key
entries are ignored.

When the LDT key is used to enter the DTMF mode, all keys (excluding TOLZ keys) provide dual-tone and single-tone outputs. (Note.
If even one COLA key is pressed, neither dual nor single tones are output.) The mode after that is not switched. If mode switching by
LDT from memory is done during redialing, key entries after redialing are executed in DTMF mode regardless of the MODEIN state
and the data is written into the redial memory. However, far effective keys (not the redial key) after ONHOOK changes to OFFHCOK,
memory is reset and written in the current mode.

Pause Function

A pause state can be entered by pause key entry.

In the PULSE mods, a pause is introduced by pressing the @ or ® keys; in the DTMF mode (including LDT) only the @ key is

effective. If a pause key is the first key pressed after changing from ONHOOK to OFFHOOK, the entry is not accepted.
One pause key entry introduces a pausa state that is typically 4 seconds; contiguous pause (N X 4 seconds) can be executed by

making consecutive key entries. The pause can be reduced by entering @ or during a redialing pause time.

Inthe PULSE mode, the @ key is used as a pause release key. Multiple pauses can be sent up to 500 times faster by enteringa pause
release key, that is, N X 4 seconds becomes N X 800 millisecands.

Flash Function

Keyboard entries enable ONHOOK made. Only the [ F ] key is used as a FLASHkey in both PULSE and DTMF modes (including LDT).

Whenthe key is pressed, the ONHOOK mode is entered for 600 milliseconds (typical) after beeptone is sent. During this time, the

key entry pin is not accepted. MODEIN, MUTE, MODEOUT, and DTMF/BEEPOUT pins are placed in the high-impedance state and
the PULSEOUT pin is set low level. After 600 milliseconds (typical), the return of OFFHOOK s automatic and key entries can again be
accepted.

Test (High-speed Mode)

A test mode circuit is built into the IC. in the ONHOOK state, pins OSCIN and OSCOUT are pulled down by a high resistance. To
activate the test mode, tie the OSCIN high and apply clock signal to OSCOUT. The internal circuit operates up to 128times fasterthan
normal operation.

6-125
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Figure 2. Keyboard Configuration

An example of a single contact type keyboard:
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KEY OPERATION DIAGRAM

Redial key for PULSE mode

Redial key for DTMF mode
Pause key for PULSE mode

Pause key for DTMF mode = @

Pause release key of PULSE mode = (R) or ®

Pause release key of DTMF mode PR (D) = or @

Pause output ® = Pause

KEY ENTRIES IN PULSE MODE
When MODEIN is set to 10 pps
PULSE Output
HOOK MODEIN Key Entry 10pps 20pps DTMF Output
ON
OFF OPEN -2
ON
OFF OPEN 1-2
3
ON
OFF OPEN 1-2-3
ON
OFF Voo 1-2-3
ON
OFF GND 1-2-3
@ 4

continued on next page
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KEY ENTRIES IN PULSE MODE
When MODEIN is set to 20 pps

PULSE Output
HOOK MODEIN Key Entry 10pps 20pps DTMF Output

ON
OFF Voo OE 1-2
ON
OFF Voo -2

@ 3
ON
OFF Voo 1-2-3
ON
OFF OPEN 1-2-3
ON
CFF GND 1-2-3

@ 4

KEY ENTRIES IN DTMF MODE
PULSE Output
HOOK MODEIN Key Entry 10pps 20pps DTMF Output

ON
OFF GND 0]6)] 1-2
ON
OFF GND 1-2

@ 3

., ON

OFF GND 1-2-3
ON
OFF OPEN 1-2-3
ON
OFF GND 1-2-3

@ 4

continued on next page
6-128
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KEY ENTRIES WHEN THE LDT KEY IS USED

When there is a pause before LDT

PULSE Output
HOOK MODEIN Key Entry 10pps 20pps DTMF Qutput
ON
OFF OPEN @ 1-2-® 3
ON e E
OFF GND 1-2—® 3
4
ON ®
OFF Voo "2‘® 34
ON
OFF GND 1—2—@ 34
KEY ENTRIES WHEN THE LDT KEY IS USED
When there is a pause after LDT
PULSE Output
HOOK MODEIN Key Entry 10pps 20pps DTMF Qutput
ON
OFF OPEN 0] -2 ®-
ON
OFF GND 1-2 ®—3
@ 4
ON
LOFF Voo 1-2 (P)-3+4
ON
OFF GND 1-2 ®—3—4

continued on next page
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KEY ENTRIES WHEN THE LDT KEY IS USED

When there is no pause before and after LDT

PULSE Output
HOOK MODEIN Key Entry 10pps 20pps DTMF Output
ON
OFF OPEN AOE 1-2
EE 3
ON
OFF OPEN (Reo_ip)) 1-2-MODEOUT
blinks
3
@ 4
ON
OFF Voo 1-2-MODEOUT
blinks
34
ON
OFF GND 1-2-MODEOUT
blinks 14

KEY ENTRIES WHEN PULSE/DTMF MODE IS SWITCHED (MIXED REDIAL)

When there is a pause before mode switching

PULSE Output
HOOK MODEIN Key Entry 10pps 20pps DTMF Output
ON
OFF OPEN @ 1-2-(P)
w | OEEE @)
v GND ®0 ()
OPEN ®) 6-7
ON
OFF OPEN 1-2-(p) )
34 5—"—
o7 ® ®
ON
OFF Voo 1-2-® .
67 =@ =@
ON
OFF GND 1—2-@ s .
o7 ® ®

continued on next page
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KEY ENTRIES WHEN PULSE/DTMF MODE IS SWITCHED (MIXED REDIAL)

When there is a pause after mode switching

PULSE Output
HOOK MODEIN Key Entry 10pps 20pps DTMF Output
ON
OFF OPEN 0]8) 1-2
Voo el ®-
GND ®e0 Okt
open ® ®-
ON
OFF OPEN RED (P 1-2
& | @ | o
ON
oFF Voo -2 :
®_6_7 @-3-4 @—5—
ON
OFF GND 1-2 ®_3_4 @_5_'
®—8—7
ON
OFF OPEN @ 1-2
Voo @ 3-4
GND ®e6 5
OPEN ® 67
ON
OFF OPEN 1—2—hgﬁllstOUT
g
' T
o7
ON
OFF Voo 1-2-MODEOUT
blinks 3-4-MODEOUT
blinks 5-*-MODEOUT
6-7 blinks
ON
OFF GND 1-2-MODEOUT
blinks 3-4-MODEOUT
Blinks 5-*-MODEOUT
RG] o blinks

wwwe.DataSheetdU.com



MB87029

REDIAL MEMORY INHIBIT FUNCTION

PULSE Output
HOOK MODEIN Key Entry 10pps 20pps DTMF Output
ON
OFF OPEN - MG 1= T =1
alo) (ot =
ON 55 %5
OFF OPEN = feremnd =1
H—J
ON 25
OFF OPEN 0 S DI0)] 1=t —1
H/—-—/ H——J
ON 26 26
OFF OPEN No output
) 2
ON
OFF OPEN 2
ON
OFF Vo 2
ON
OFF GND 2
3
ON
OFF OPEN (D 1=t~ 1
\W—/
0 2%
H—.}
ON 25
OFF OPEN RED (P) 1=1.1-1
(RED D) oty
ON 25
OFF OPEN OO 1-1
v @ 11t — 1
;V_J ﬁ_}
ON 23 23
OFF OPEN No output No output
6-132
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RECOMMENDED OPERATING CONDITIONS

Value

Parameter Symbol | Pin Name Condition Min Typ Max Unit

PULSE mode and memory

. 2.0 6.0 v

Power Supply Voltage Voo Vob retention mode

DTMF mode 2.5 6.0 )
Input Voltage v Al 0 v v

P 9 1 Inputs DD

Output Load Ro | DTMFOUT | Between output pin and GND 0.1 20 |
Operating Temperature Ta -30 60 °q

~ ane
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ELECTRICAL CHARACTERISTICS
Vpp: PULSE mode = 2.0 t0 6.0 V, Vpp: DTMF made = 2.5 10 6.0 V, TA = -30 to 60°C

Value
Parameter Symbol Pin Name Condition Min Typ Max Unit
All output pins are
fop open in DTMF mode 2.5 5.0 mA
All output pins are
o open in PULSE mode 1.0 20 mA
Alf output pins, HKS
Power Supply los pin open in Standby 15 10 KA
Current Voo
All output pins
too1 open in DTMF 1.0 20 mA
¥
. All output pins
loe open in PULSE 03 | 06 | mA
TA = All output pins
TDSTH1 25°C HKS open in 0.2 1.0 HA
Standby
V. 0.8V, \/ '
Digital Input o COLT to TOLZ oo 0o
Voltage 1 Vi, | FOWTto ROW4 1y
0 5 Voo )
Vi v \
Digital Input we HKS, FCNT 0.8 Voo oo
Voltage 2 MODEIN, SCNT
Vi MABR 0 % Voo \2
It Vi=Vp -0.01 L Voo mA
Digital Input >
Current 1
It COLT to COLA V= GND —0.01 Vpp 0.01 mA
ROWT TO ROWZ
‘E)igi‘l(al Input ; Iz Key entry HZ
1Z1 —
eakage current GND € V, < Vo 10 10 A
le Vi=Vpp -0.01 7l Vop | mA
.. 5
Digital Input
Current 2 -1/75
' MODEIN V) =GND Vv 0.01 mA
DD
Digital Input MODEIN HZ
Leakage current 2 lizz GND < V< Vo =10 10 HA
lea MA/BR, SCNT, V,=GND -10 10 HA
Digital Input FCNT
Current 3
HKS, MA/BR, - _
Iz SCNT, FCNT Vi=Vpp 10 10 HA
continued on next page
6-134
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ELECTRICAL CHARACTERISTICS

Value
Parameter Symbol Pin Name Condition Min Typ Max Unit
Pull-up RPLU HKS 100 200 400 | kQ
Resistor
VOH MODEOUT IOH =-0.2mA VDD 0.5 VDD Vv
BEEPOUT
Digital Output MODEOUT,
Voltage VoL PUCSECUT, lo, = 0.5mA 0 0.5 v
MUTE, BEEPOUT
Digital Output MUTE,
Off Leakage ), PULSEOUT, GND < Vo < V, -10 10
Current o MODEOUT, o= Yoo HA
BEEPOUT
Resistance connected to
External Resistance HOWT TO BOWZ | external circuit when in-
when digital input is Roio TOL{ 10 TOA put is open. The other 1 MQ
open HKS, MODEIN and of the resistance
must be between O V
and VDD~
Pull-down Reto ONHOOK mode 75 150 300 | kQ
Resistance OSCIN
Oscillater o oscout 3.579545 MHz
Frequency SCIN
No signal is output 0 v
Offset voltage when 0.6 Vpp v
DTMF Output signals are output -0.75
Voltage
DTMF TONE output voltage 1.44 Vpp
100€ placed Aour DTMFOUT e
between output ut ts\',n?t: :ne 0.64 Vp-p
pin and GND. output voliag
v
COLUMN single tone
output voltage 0.80 Ve-p
COLUMN/ROW tone ratio 2.0 dB
Redial Memory TOLT to TOL3 -
Digit Nacev | rrowT To oW 26 | digits
MA/BR = Vp 39 %
Make Ratio WhMaKE PULSECUT
MA/BR = GND 33 %
Oscillation
: toss 0 8 16 ms
Start time OSCIN,
illati OSCouT
Oscillation
Stop time tossp 0 8 16 ms
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ELECTRICAL CHARACTERISTICS

Value

Parameter Symbol Pin Name Condition Min Typ Max Unit
Key Entry HZ COLT to TOLZ
Hold time k2 | ROWT 10 FOWA 0 5 ms

MODEIN HZ .
Hold time HZMIH
0| | woosoor o -
Key Entry HZ COLT to TOL4
Start time @S | ROWT TO ROWA 0 5 | ms

MODEIN HZ
Start time thzmis MODEIN 0 5 ms

MODEQUT HZ .
Start time HZMOS

MODEIN 0 5 ms

MODEOUT 0 5 ms

Pause Time thas Pgrl:gggg;r‘ 3.85 4.0 4.15 s

MODEQUT Switch
Start time 1 twocs 12 ms

MODEQUT Switch
Start time 2 tvocz 2 5 8 ms

MODEOQUT HZ
Start Time by F tmoFs 72 ms
key entry

MODEQUT HZ MODEGUT FCNT = Vo 0.59 0.6 0.61
Hold Time by F tmMoFH s
Key entry FCNT = GND 0.09 0.1 0.11
MODEOUT Blinking
Period tMosi 0.39 0.4 0.41 s
MODEOQOUT Change
Start time by

pause release tvops 28 ms
key entry

"DTMFOUT Output
Start time when tust 2 16 15 ms
mode is switched

DTMF Output DTMFOUT
Start time by
pause release tror 39 ms
key entry

POCSECUT Output FCNT = Vpo 0.59 0.6 0.61
Hold time tpuen s
by F key entry FCNT = GND 0.09 0.1 0.1
PULSEOUT

PULSEOUT

OUTPUT teurs 72 ms
Start time by
F key entry

continued on next page
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ELECTRICAL CHARACTERISTICS

Value
Parameter Symbol Pin Name Condition Min " Typ Max Unit
Key Entry Width1 twct 50 ms
Key Entry Width2 twicz 50 ms
Key Input Pause
Time tex COL1 to COL4 50 ms
ROW1 TO ROW4
Key Entry
Debouncing time fou 2 23 25 ms
Koy Entry Release | tge 21 23 25 ms
BEEP TONE Output
Start time tees 31 ms
BEEP TONE Output DTMFBEEPOUT
Width twae 39 41 43 ms
MUTE LOW Output
Start time tuus 31 ms
4
LoW Ot MUTE 10 pps 26 30 3
MUTE utpul
Hold time 1 tMusP1 20 pps 13 15 17 ms
Dual Tone Output 100 10 120
10 pps mode 950 980 10186
MA/BR = ms
Pulse Predigital Voo 20 pps mode| 480 5105 { 556
Pause Time teop
MA/BR = 10 pps mode 950 974 1016 ms
GND 20 pps mode| 480 5075 | 556
MA/BR = 10 pps mode 38 39 40 ms
Vi
Pulse Make . [s%} 20 pps mode 19 195 20
Width WMA
MA/BR = 10 pps mode 32 33 34 ms
GND 20 pps mode 16 16.5 17
PULSEOUT
MA/BR = 10 pps mode 60 61 62 ms
Pulse Break Voo 20 pps mode 30 30.5 31
Width fwen 10pps modd 66 67 | 68
MA/BR = il ms
GND 20 pps mada 33 33.5 34
MA/BR = 10 pps mode 900 939 960 ms
Pulse Interdigital 4 Voo 20 pps mode 450 469.5 | 480
Pause Time DP
MA/BR = 10 pps mode 900 933 960 ms
GND 20 pps mode|] 450 466.5 | 480
continued on next page
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ELECTRICAL CHARACTERISTICS

Value
Parameter Symbol Pin Name Condition Min Typ Max Unit
M W Out, .
H éﬂ—'tzinL\SZ utput tuuse2 MUTE Single Tone Output 0 8 ms
DUAL TONE Output
Time ONE Outpu twor 78 80 82 ms
t
_II)_ILM:F Interpause tore 78 80 a2 ms
Single Tone
. tsis SCNT = Vo 31 ms
Output start time DTMF/BEEPOUT
Single Tone
Output stop time lsis 0 a5 ms
DUAL TONE
Output start time tors 39 ms
DUAL TONE torep 0 5 ms
Qutput stop time
MUTE Hold Time 1
by PAUSE key tosms 0 10 20 ms
entry MUTE
MUTE Hold Time 2
by PAUSE key tpsu2 75 90 105 ms
entry
MODEOUT Blinking
Start time tmosT MODEOUT [4] 5 10 ms
DTMF OUTPUT SIGNALS
Item Symbol Standard DTMF DTMF Output Signal* Error to standard TDMF
(Hz) (Hz) (%)

* ROW1 FR1 697 696.95 -0.01

ROW2 FR2 770 770.13 +0.02

ROW3 FR3 852 852.27 +0.03

ROW4 FR4 941 940.99 -0.01

coL1 FC1 1209 1209.31 +0.03

coL2 FC2 1336 1335.65 -0.03

CcoL3 FC3 1477 1476.71 -0.02
ote:  *Oscillation frequency 3.579545 MHz
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Figure 4. Key Input Timing

Key Input

tCH'

tRE?

Notes: ' Key input Debouncing Time tCH

Key entry is accepted if low level is longer than 23 ms typ.

2Key Input Release Guard Time tRE

Key release is recognized if low level is longer than 23 ms typ.
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TIMING CHART 1-A
When there is a pause before LDT key in PULSE mode

HKS " I
T 1

OSCIN " | oss _ _ - _ _ﬂ_r‘ ossp
OSCOUT IR ! } - - 357_9545 MHz _ _

“HE.H_ZK“"I it ke M
KEYEntry w»_HZ 1 3 Pl LD |5| i
MODEIN t,.H_ZM'_ o T _twe - _ |
(OPEN) uu_EZ_%J il - _—_1kHz(10pps) _ _ H|

g | |
MODEIN H { T T
{Voo) “Ll"__ H:|1 ': ! (20 pps) . !

w gHZMO! | twoca |

HZlT
MODEQUT . ._HZ If }

H

s trop Toe "1 i‘”twm |I I

PULSEOUT . » I - 'I i
[ AS

- I - F‘lwaR“ _+||._,MST :
DTMFOUT ", ! i Jw

e >t |
MUTE o

= [* s

oy tges | b0

BEEPOUT w»_HZ E _ﬁ__a _3__&: ___________________________
T 1knz

TIMING CHART 1-B
When there is a pause before LDT key in PULSE mode

e

HKS

o _ _ _ - -
T ! [ _ 3579545 MHz _ | [ 3579545 MHz

| fo-tzcs

H:I_r
KEYEnty .. | HZ; {RED| | 7 |

""‘_.‘dgm%

I

o

DTMFOUT ! r\?ﬂ
I

L |
BEEPOUT «»_HZ E

I |
H—t - - - - } -4
?Ao%%El')N NS _ _ 1kHz {10 pps) - | E[ TkHz | ]
| | |
MODEIN  “H=— t t t
(Voo) T | (20 pps) | |
g = tuzmds ! !
MODEOUT (> iz} | | | :
e M [ ! |
PULSECUT - | |
el - :" tors "':" tovsp

NG
LR — I e SR
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TIMING CHART 2-A
When there Is no pause before or after LDT key in PULSE mode

HKS o ]
OSCIN *H” - - - -
OSCOUT  «~ I - 3.579545 MHz_ _ I _
o
KEY Entry "L"—ﬂZ_.J' | 1 | |3 l | Pl o | 5|
MODEIN ‘H—— - - - -
©PEN)  «_HZ 5 | - 1kHz (10 pps) ]
MODEIN “H™
(Voo) 1 (20 pps)
e e "t ke~ tyocz
MODEOUT .y »_Hz i
]
|
e
POLSECUT - L[ L
ha VT3
-
DTMFOUT e ;
MOTE o~ | [
H———— —_— — e ———————
geerouT .- %2 __ 94 B B B ____ oo/
TIMING CHART 2-B
When there is no pause before or atter LDT key in PULSE mode
HKS oL [
82@%1— [‘ "~ "~ 3579545 MHz B 1
“p - o~ Pause release
KEY Entry - thHz] |reg | [key
x |
MODEIN "H - - - H
(©OPEN)  » 25 | - 1kHz (10 pps) - I
I
MODEIN  “H*
(Vioo) oL (20 pps) :
oHr _ ‘1—0;1' - be- tuoes
MODEOUT ., - Tazl | '1 L
| |
. H |
“H -»| e tyost - tepT
H
DTMFOUT " : J'\,;r-l
MOTE - | 1 |
BEEPOUT 4. W2 __ Y4 _ _ T B8 __ _ _  _ _ _____

a_1A214
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TIMING CHART 3-A

In DTMF mode
HKS g |
OSCIN "M’ Cigmmi ] [aewm] " - -—
OSCOUT  “~ 3.579545 MHz a.sga?s 3579545 MHz
KEY Entry ‘.E,,:EZ__J 1 . | Singte tafe EipidpEnE
| | |
MODEIN H———— I |
(GND) o h ! |
e "! - tuoct I :
MODEOUT . _Hz_ | || 1 I
| t |
e | ! I
| 1 T
PULSEGUT ., ! | |
———— DTS"} ot F\E’g\ S|s-| M{r sisp i X2 ~>fe tsisp
L 1 . ) | [ 3 | | 5
e [ + e tyusp; Singletone »| | toswe tusp1»f |-
MUTE .- ! | L |
*y = tvus > | tuusez
2SIV T ° I 7 I - S B - I~ - D

TIMING CHART 3-B

In DTMF mode
HKS ['
OSCIN H” - - - - - -
OSCOUT  «~ [ 3.5';3545 ] [ - _3.579545 MHz _ |
Z
Pause release key
o .,
KEY Entry ;. | F [ |REQ| ] 7 |
v ] I
MODEIN  *H* { |
{GND) apr I
i I i oo ,
MODEOUT . l Mz 1 ]
- [
"H"—;— tpurn }
PULSECOT ., . | !
“H» Rt two bl I"ipm
DTMFOUT ., w w1
L 1 . 3 5
“H* l tDTPl
MUTE Y 1 ] [ 1 [
M e e g e e e e e e e e e e ————
BEEPOUT . _ HZ @ g o~ i_______""°°C
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PACKAGE DIMENSIONS

22-LEAD PLASTIC DUAL IN-LINE PACKAGE
(Case No.: DIP-22P-M03)

1.085 + 398 (27554 029

15° MAX
i T o T o ok S s N o O o O o O o 0 ke 1

358+ .008 400 (10.1
O 0.10:0.2(» T‘V‘F i

moex-z/ LY LT AL T I LT AT L

INDEX - 1

+012 012
o47+9 o47+9) o010 ».004
02050 02030 +0.11
025 541 )
197 (5.00) MAX
1
118 (3.00) MIN
o2 o8+ 358 020 (0.51) MIN
TMAX 1T TP

+.013
{0.45 J557)

Dimensions in inches {mimeters}

24-LEAD PLASTIC FLAT PACKAGE
(Case No.: FPT-24P-M02) 110 (2.80) MAX
(SEATED HEIGHT)

pusiliiifeng— o e
(02 s 0.0 7

2991 012 2%62+.012

C)/IMDE)( {7.60 £ 0.30) (9.20 £ 0.30)
A ‘—l

HHHEHHEHHBHHHH 020102
'0507‘5‘9127) (:l::m) %[ 00050198 -L—»uos"m‘ 01595

ey

Hﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ
(O 6w]

le——— 550 (13.97) REF

Dimensions in inches (miSmates)
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