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PULSE/DTMF SWITCHABLE DIALER S-7230A2/ B2

B Ouliine
$-7230A2/B2 are DTMF/PULSE swilchable dialers including a 32-digit redial memory. They are directly
compatible with S-7230A/B.
The initial mode (DTMF or PULSE) is selecled by MODE SELECT input. Changing the mode from
PULSE to DTMF during operation is also possible using the MODE SELECT and T keys. OPERATION
SELECT decides which mode switch method will be used, MODE SELECT or T key.

M Features
® Directly compatible wilh and replaceable by $-7230A/8
@ 32-digit redial memory included. (31 digits in DTMF mode)
® Two mode choices: PULSE and DTMF.
® Modes can be switched during operation.
® Auto-mix rediating from PULSE to DTMF with multiple auto (TIMER)} access PAUSE.
® Access PAUSE for PBX stored in redial memory as one-digit number.
Auto access pause time=4.1sec.
® Key-in tone output for valid key entry in PULSE mode.
fKT=1.8kHz, tKT=30.1ms
® Numbers dialed manually after redialing are cascadable and are stored in redial memory as additional
numbers for next redialing.
® Very low slandby current, 0 1,A max, Vo,=3.5V
®Very low operating supply vollage and wide operaling voltage range.
PULSE mode 15~55V
DTMF mode 2.0~55V
® Uses 3.579545 MHz crystal or ceramic resonator.
(Osciltation start-up time and start voltage depend on their characteristics. Consultation with a crystal
and ceramic resonalor supptier is recommended before application.)
® MAKE ralio is mask selectable. S-7230A2 for 33%
S-723082 for 40%
®Uses 3x5 and 2 of 8 keyboard
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PULSE/DTMF SWITCHABLE DIALER
S-7230A2/B2

M Key Layout M Key Functions

(T]: PULSE - DTMF SWITCHING
[P]: PAUSE
[RD]: REDIAL

[¥] PAUSE (PULSE mode)
[#]: REDIAL (PULSE mode)

R4 —

M Key Operation Diagram

1. Manual dialing OFF HOOK]| [D1}~[Dn]

2. Manual dialing with auto access pause m @ [E] @{E

3. Redial OFF HOOK

4. Inhibiting redial m [:Dj:% @

(1RD] key should be depressed after all DTMF or PULSE
signals are transmitted. )

5. PULSE—~DTMF dialing 1 OFF HOOK] [D1]~(ou} (P [T) [Dx )~ Dy
{ OPE. SEL=MODE SELECT="H")
(Swil(jhing method is selected by [ﬂ Redialing [OFF 11OOK [RD][P]

key entry
{Manual pause cancet) is depressed in pause period.
PD]is also available for cancelling pause.
6. PULSE—DTMF dialing 2 [OFF HOOK][O11~[Dn] | [Dx]~[Dy

(OPE. SEL="L")

MODE SELECT ~»*H~ | = ~"L"
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PULSE/DTMF SWITCHABLE DIALER

$-7230A2/B2
e
B Block Diagram
KEY IN TONE MUTE
MODE OUT XMIT MUTE OF TONE OUT 0OSCwy OSCour
i3 '€ 17 18 15 8)—10)
{ OUTPUT LOGIC - ’LDTMF GENERATORJ‘-—{ 0sc ]
i ’ 1) Voo
L REDIAL MEMORY 320 . . .
B i
KEYBOARD LOGIC o f 1D Vss
e GO OSOS 0 292
RI R2 R3I R4 C1 C2 C3 Ca HS DRS  OPERATION SELECT
MODE SELECT
M Pin Arrangement
22-pin DIP
Top view
vy .
mor e 210";"‘,5‘2”
f2 [2 m]ca ar [—‘“—\l ,—Z‘DW
m 3 20[] c2 A2 ]2 2a[Jca
A [a 22[Jc2
Ae 4 wl] e ne (s 2|%C|
ms s (] pp As (s 20[Jpp
. Hs s 19| 1 MUTE
DRS [: 6 174 | MutE oHs [] 7 18] ) X MUTE
wooeoor L7 16| ) xmoTE Mooe out []s 121 yoNE ouT
Douiuis MODE SELECT []9 16" NC
MODE SEcecT [ ]8 5| ] Tone our oscin o 15{) OPERATION SELECT
0sC N [: 9 14| ] operaTion sELECT oscout (] 14|} KEY IN TONE
N 12 3
osc OUTEm 13| ] KEV N TONE Vool " vss
veo [ 12[] vss
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PULSE/DTMF SWITCHABLE DIALER
S-7230A2/B2

B Description of Functions
1. Normal dialing

After going OFF HOOK, the signal mode is decided wilh the MODE SELECT input state at the first key
entry. According 1o the selected signal mode and key-in dala, dialed numbers are stored in the redial
memory. At the same time, PULSE or DTMF signals corresponding to the dialed numbers are provided
to respective output terminals. Only one mode swilch from PULSE to DTMF is available during key
operalion in OFF HOOK, and this is also stored in the redial memory.

Alter the DTMF signal mode is set up, MODE OUT changes lhe state from “OFF” to “L" {ON) and
indicates the operation in DTMF mode. The switching method is selected with OPERATION SELECT

inpul whether the mode is switched by MODE SELECT-+ Vss or key in.

2. Auto Pause

Auto access pause is provided, and the pause lime is 4.1sec for each [P| key entry. The fﬂ key can also
be used as a pause key in PULSE mode. Mullipte PAUSE key entries in series can be accepled and
stored in the redial memory so thal mulliple pause time can be obtained.

The first PAUSE key entry after OFF HOOK is ignored. A valid PAUSE key entry consisls of 2 to 32 digits
and can be stored in the redial memory.

Pause time can be reduced or cancelled with the IE] [T} or @ keys during pause time in Redialing.
When multiple pause lime is writlen, the following conlinuous pauses are all reset.

3. Redialing
The last number dialed can be redialed with the [RD] or[#]key in PULSE mode (MODE SELECT= Vuo)
when entered as the first key after OFF HOOK. The number can consist of up to 32 digits.
[0)~[9},[P] and [¥] in PULSE mode or [0J~(9). (], (). [P] and the swilching mode code in DTMF mode can
be stored as a one-digil number in the redial memory.
After redialing, normal dialing can be resumed after a pulse or DTMF oulput. This normal dialing is
added to the redial memory. Up to 32 digits can be stored in the redial memory. No other input is
accepted during a redial operation ; however, the following can be used : the pause cancellation key
during a pause, the HALT cancellation key during a halt, and key input following redial output.

4. Mode change (Mixed dialing from PULSE mode to DTMF mode)

The mode can be swilched during normal dialing, and can be aulomalically swilched
during redialing. The swilching melhod is selectable with OPERATION SELECT input
from the lable shown below.

Operalion Select Switch Mode Method
Voo key, MODE SELECT delines inilial mode

MODE SELECT -+ Vg, [T key is disabled, MODE SELECT
decides both the inilial and swilching modes.

Vss
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PULSE/DTMF SWITCHABLE DIALER
S-7230A2/82

(M Mode swilching with key (OPERATION SELECT=Vy)

Afler the PULSE mode is delined initially with MODE SELECT= Voo, mode switching to DTMF can b
accepted by key enlry.
a) When the [T] key is depressed during output of PULSE signals the DTMF mode will be set up an|
MODE OUT will change its state to “L." (OMN) after all PULSE signals are completed.
In this mode, the next D+ (@@ Eﬂ ) are transmitled from TONE OUT as DTMF signals by
depressing the corresponding keys
b) When lhe key tollowed by@ ------ is depressed while dialing PULSE signals, the DTMF mode wi |
be set up after all PULSE signals are oulput. However, MODE OUT will flash to indicate a HAL ~
state. In a HALT stale,@] """ data are ordinally stored in the redial memory as DTMF data and nct
transimitted from TONE QUT. This is because the DTMF mode is set up without any pause required
for calling and accessing the telephone system.
When [D] DTMF dala is ready to be transmitted in the redial memory, the El @ or |E] key '3

depressed to reset the HALT state and the D} data are serially transmitled.
This reset key data is nol stored in the redial memory.
When pauses are contained serially before or alter mode swilching,@} ------ DTMF data are ordinal: ¢

transmilled without a HALT state.

DTMF mode.

(2) Mode switching with MODE SELECT input (OPERATION SELECT=Vss)

After the PULSE mode is defined initially, il can be switched to the DTMF mode by MODE SELEC T

input — Vys and the next key entry.

a) When MODE SELECT— Vss while dialing PULSE signals, the DTMF mode will be set up after ih2
tast PULSE signal is oulput. Alter the DTMF mode is set up, operalion is the same as (1)-a).

b) When MODE SELECT— Vss and [D]-++ keys are depressed during PULSE dialing, the DTMF
mode will be set up and MODE OUT will flash to indicate a HALT state.
Atter HALT, operation is the same as (D—b)

¢) MODE SELECT delines the initial mode after OFF HOOK and MODE SELECT="L" sels up the
DTMF mode.

(3 Moda swilching with bolh [T] key and MODE SELECT mput during normal dialing

@

=

If both switching mode methods ([T} and MODE SELECT) are needed alternately, OPERATION
SELECT should be connected to MODE SELECT in order to avoid false or confused operatioi .

Redialing (including auto mode swilching)

When pauses exist serially before or after mode swilching in the redial memory, PULSZ
and DTMF dala are ordinally transmitted.

When no pause is stored belore or after mode switching, the device will stop the redialing operaticn
after the PULSE signals are completely hransiitted. In this HALT state, MODE OUT will flash 10
indicate the mode switching without any pause and will request the HALT stale to be released. Th s
HALT state can be reset by @ ET] or I:@ key-in and Ihe rest of the redial memory data can tie
immediately transmitted as DTMF

When redialing data are transmitted, any key-in is generally ignored except for key-in to reset HAL T
and PAUSE.

It a certain key is held down in DTMF mode even afler redialing is completed, the last data in the
redial memory are successively transmitted during key-in.
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PULSE/DTMF SWITCHABLE DIALER

$-7230A2/B2

Bl Pin Description

5-6

Table 2

Pin Narme

Function

R1~R4
C1~C4

Key inpul .

Alter the power supply is turned on at ON J1O0OK (HS="H"), both C1~C4, R1~
R4 are set to “L" level. At OFF HOOK (HS="L"), C1 ~C4 key inputs are set o
“L" and R1~R4 are "H" so that the key inpul operalion becomes possible.
When any one key is depressed, the oscillalor starts up and a scanning signal
appears at the C1~C4 and R1~R4 key input terminals in order to detect the
depressed Row and Column inpuls.

When llie input key is released, scanning stops. Key inpuls are compalible with
slandard 2 of 8 formal or signal-conlacl (A-lype) keyboards.

Hs

Hook Switch input

This inpul detects the state of the HOOK SWITCH contact ; “"OFF HOOK"
corresponds 1o the Vss condition. In ON HOOK (HS="H"), redial memory data is
sustained and other normal operation is inhibited. In OFF HOOK (HS="L") the
device operates normally and PULSE or DTMF generation is enabled.

DRS

Dial Rate Select input. The rate in PULSE mode is
selected by the [ollowing table. DRS=Vss 10pps
The DTMF signal is independent of this input state. DRS=Vuo 20pps

MODE
out

Mode output
The mode state is in- SELECTED MODE (PULSE) DTMF

dicated with this ter- MODE OUT OFF ON
minal, showing
whether the device is operaling in PULSE or DTMF mode, and is controlled with

OPERATION SELECT, the [T} key and MODE SELECT input.

OFF state in ON HOOK (HS="H") stale. Nch open drain ouiput.

OSCw
0OSCout

Oscillalor inpul/output
The internal oscillator circuit contains two capacitors and a feedback resistor, so
that only a 3 58MHz cryslal is connected across the OSCy terminals.
Oscillation starts by depressing any key entry in OFF HOOK and is sustained till
DTMF or PULSE generation is completed.
| .

—

-—41

(2]

o

2l

o
B
|

0SC IN 0sC ouT

Vuo

PULSE MODE OPERATION 1.5~55V

Posi ina
osilive Vollage Supply terminal DTMF MODE OPERATION 2.0~55V

Negative Vollage Supply lenminal
This terminal is normally connected to GND.
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PULSE/DTMF SWITCHABLE DIALER
S-7230A2/B2

Pin Name Funclion

PULSE/DTMF Mode Sclect input
After going OFF HOOK (HS—""), the mode ol operation is selected by lhe
following table

Operation Mode litial Swilching Mode Notes
Sefect Select Mode Method
I Vuo PULSE @ KEY IN MQDE SELECT defines
_MODE Voo only initial mode at first
SELECT Vs DTMF —— key-in after going OFF
HOOK.
Voo PULSE | MODE SELECT | Mode switching is
Vs = latched with valid key-~in
Vs DTMF e 3ﬂer MODE SELECT—
55

To use both MODE SELECT and the | T| key, OPERATION SELECT should be
connected to MODE SELECT in order to avoid false operation.

Key-in Tone output

A key-in tone signal is provided for all effeclive key-in except for the key in
KT PULSE mode. (KT=18kHz, TKT=30.1ms

Nch open drain oulput No key-in tone is output in DTMF mode or for invalid

key-in
O;)E)RNA_ Operation Select input
SELECT This selects both mode switching methods {see MODE SELECT input).

DTMF Signal oulput

When valid key-in is detecled in DTMF mode and OFF HOOK state, dual tone
output consisting of the appropriate low-group and high-group tones is generated
TONE Tone oul is "OFF" stale iy PULSE mode. A single tone can be generated by
ouT simultaneously depressing two digil keys in the appropriale Row and Column
(MODE SELECT==V).if Ihe two digit keys are nol in the same Row and Column,
dual tone mode is disabled and no oulput is provided. Pch open drain output.
When more than two digil keys are depressed while transmitting a tone, lone out
is disabled.

HS XMIT MUTE

XMIT XMIT MUTE output

V "L
MUTE Nch open drain oulput - ow

Vs |"L" during PULSE or DTMF dialing

HS MUTE
MUTE [ MUTE oulput Voo "Low"
Nch open drain oulput v “H" in DTMF mode
L5

“L" during PULSE dialing

Dial Pulse output "OFF” dunng BREAK and "L" during MAKE.

D') e
“L” in ON HOOK (HS=V,,) or DTMF mode. Nch open drain output.
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PULSE/DTMF SWITCHABLE DIALER
S$-7230A2/B2

M Absolute Maximum Ratings

Table 3 .
Topr=25C
Parameter Symbol Conditions Min Max Unit
Power supply voltage Voo ) 4.—6,0 )
Input voltaye Vi Ves— 03 Vf'L’LQ;.J v
Oulput voltage 1 Vour 1 Ve,—03 Vi, 10.3
o 0P HUTE. XEITIUTE,
. TR 12
Qutpul voltage 2 Vour 2 MODE DUT. KT
Tone output current [ 50 mA
Power dissipation Pu 500 mwW
Operating ambienattemparature- I 1. T2 70 ‘c
Storage temperature Ty —40 t125 -
M DC Electrical Characteristics
Voo=3.5V, Vg5 =0V,

Table 4 fosc=3.579545MHz, Ta=25°C
e e -—
B Parameter Symbo| bundxlmns Min.  (Typ| Max. |Unit

Vnu P PUl SE modz, 1.5 55
N Sl i - s —- \
Power supply voltage Vm) T 1)1 MI modc, 20 55
Memory rblenllou - T o T
voltage Vs 1.0 \
toooe A_l[j] key inpul PULﬁFode 200| 500 HA
Operating supply current (— HS== Vs DTMF
lovor | All oulput unloaded mode 03| 1.0 |mA
Standby supply current _leos? | Nokey input HS=Veo | 001 01 A
. los2 | All output untoaded HS=Vy4 10 Q
N fon 1 DP, MUTE Vio=35V 17 |50
Oulput currenl L Vo =04V jem 20l 25 mA
. I 2 XMITMUTE Voo=18V | 05 i5
Output leakage current Lo MOD}%OUT‘ Vout-=10V 10 pA
Vin R1-~R4, C1~C4, HS, DRS 08X Vg Vou
Input voltage - v
o Vi OPC SLL[ CT, MODE SEL FCT Vs 0.2XVss
R1—~R4 \/. = J JV Vm Voo 27 65
[ -
C1~C4 er ! 5V M=V 30 70
Input current — - —— »f[——~ wA
‘ R1~R4, Vm,—S 5V V“—Vbo 200 450
n T I -
B C1~ Vie=1 oV V.‘—V 20 60
Lo 1S, DRs Vo =55V, Vie=Voo | o001 1.0
putieakaye current 1 OPE SELECT p— - KA
. | W | MODE SELECT| Vin=55V, Vi=Vis °o o ||
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PULSE/DTMF SWITCHABLE DIALER
S-7230A2/B2

B AC Electrical Characteristics

{fogc = 3.579545MHz, Vpp =2.0~5.5V)

Parameter Symbol Conditions Min. | Typ. | Max. [ Unit
Valid key entry time KIN 40 ms
Key scan frequency ica 300 Hz
Key-in tone duration KT 301 ms
Key-in tone frequency fkt 1.8 kHz
Auto access pause time tap 4.1 sec
Only for Vpop =2.5V, RL=5kQ | -15.0 -13.0 .
Tone oulput Vor | pow TonE Voo =3.5V, R, =5kQ | -14.5 -105 dBm
Ratio of C to R tone dBer Vopz 3.5V 2.2 3.2 dB
Total harmonic %DIS Vpp 3.5V 5.0 10 %
distortion
Tone output delay lime tpsd 3.1 ms
ON HOOK initialize time UNT 0.20 10 ms

*0dBm =0.775Vrms

B Tone Frequencles

{losc = 3.579545MHz)

R/C | Spec. Actual % Error Parameter Symbol | Typ. {mns)
R1 697 699 1 4031 Tona duration tione 79.2
R2 770 766.2 —0.49 Minimum pause tigpT 74.4
R3 852 847.4 —0 544 Cycle time teyel 153.6
R4 941 948.0 10.74 Mule overlap time tenoT 73.0
ct 1209 12157 ! Oi Cyclo time in DTMF mode is independent from
c2 1336 1331.7 —0.32 DRS input slate.

Cc3 1477 14719 —0.35

M Dial Signal in PULSE Mode

Make Diat Rale Broak Time
Type Ratio (%) DRS (pps) Ly (MS) {ms}) tigpp (MS) | taiop (MS)
Vss 10 338 67.6 844.7 811.2
S5-7230A2 a3
Voo 20 16.9 33.8 827.9 811.2
Vss 10 10.6 60.8 851.8 811.2
S-723082 40
Vip 20 203 30.4 831.6 811.2
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PULSE/DTMF SWITCHABLE DIALER
S-7230A2/B2

B Timing Chart in PULSE Mode

e
ms L ™ I
KEY 1N Wi, ™ e f,

.m_r"i N P tver poemq
Iy #__.IUU}"’_DIUUl____

0sC _-—_ﬂ _____________
KEVINTONE ™77~ ==~ "7 7T T wuuny “““““““““““““““““““““
woe L T /R -
TONE QUT = = = = = = = o e e e e e e e e —— e

M Timing Chart In DTMF Mode

MODE

R M —
KEY IN 'hjﬂ:E " 1||L52J tan
XwuTE I VU e ~ o T T

T::“-% ———————————————— ’%—%%H%% ______________ -

M Timing Chart for Switching Mode Operation by [Tl Key Entry (OPERATION SELECT=V.,.)

SEeer T I
m L I~
KEY In e kY| e B | [ —
LECI R P
o TUTUU_ U R il
Yap - ]
YONE OUT Lt @_%_L _______
XMIT MUTE 7777L —{tuor” [~ §__1 .
MOOE OUT T T T TTTTTTTTmT T omomommm oo 1 o
08¢ =~ —-=-- I -~
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PULSE/DTMF SWITCHABLE DIALER
S-7230A2/B2

B Timing Chart for Switching Mode Operation by Changing MODE SELECT Input
State (OPERATION SELECT=V,,)

_MOGE [ I
ELECT —

* Hs | . [
KEY IN 2] W J |

wie [ I —»11271‘..; ““““ AT T

o f~u-
TONE OUT

swrwoTe __ 7] B e e B b 17 T

webEGuT T TTTTTTooT 1 . T1 tuos tmor [

M initialization by HS

1. Initialization during POWER ON

(1) In order for the power-on resel circuil lo operate correclly, the time during which
operation voltage changes from 0.0V to more than 1.0V {l;) should be sel within 10ms.

(2) Other circuits are initialized by is, lon Hook should be set within the range shown
above.

2. Initialization Post-POWER ON

Voo 21.0v

f— TOH HOOK -
'

2494
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PULSE/DTMF SWITCHABLE DIALER
S-7230A2/B2

B Dimensions

1. 8-7230A2/B2 (22-pin DIP)

10.16

|

0.1
‘_/{‘0\.25 t0.05

27.1(27.94 max.)
22 12
i I e e I e e e I s O i D s O O T
) 88
O
150 S e Y B B s
1 11
0.89 13
/ 1361025L
7‘ Ty 5.06 max.
H 0.51min. §2.54min.
2.54 0.48+0.1
T T I
2. S-7230A2/B2 (24-pin SOP)
15.8 (16.21 max.)
24 13
) 8.4
11.8+0.3

5-12 Seiko Instruments Inc.

0°~15°

Unit : mm
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