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available.

- Low operating current

- Low standby current

- Wide operaling volitage range
- 3.579545-MHz oscillator

- Selectable make/break ratio of 33% and
40%

- Selectable dial speed of 10 pps and 20 pps
in PULSE mode

« Built-in 20-number X 16-digit {(or 15-digit
including DTMF mode) repertory memory

- Built-in 32-digit (or 31-digit including DTMF
mode) redial memory

- Key-in-tone output responding to a valid
key-input in PULSE/DTMF mode

M Timing Selection

PULSE/DTMF SWITCHABLE REPERTORY DIALER

The S-7241 Series is a CMOS dialer, which generates
signals required for DTMF/PULSE dialing. it has a 20-
number X 16-digit repertory memory and 32-digit redial
memory, so one-touch dialing and abbreviated dialing are

B Functions

- Redialing inhibition

- Setting of pause time

- 20-key one-touch dialing and abbreviated

dialing

- Repertory dialing and normal dialing after

repertory dialing

- Mode selection of PULSE and DTMF

modes and mode change from PULSE
mode to DTMF mode

- Protection of memory misread or miswrite

by READ/WRITE

- Flash. Write to redial memory and

repertory memories

Table 1
Item Symbol A2 B2 c2 D2 E2 F2
Memory registration — On-hook | Off-hook | On-hook | On-hook | On-hook | Off-hook
Flash time te 601 5ms | 865.1ms | 108.1 ms | 108.1 ms | 865.1 ms 601.\5@
N\
Flash-pause time teLp 1.0s 1.0s 1.0s 20s 1.0s | KOs
Auto-access pause time tap 36s 2.0s 20s 36s 20& ® 365
DTMF signal inter-digital tidp 67.6ms | 67.6ms | 67.6ms | 81.1ms |(67.6ms | 67.6ms
pause time (0l
Seiko Instruments Inc. 5-65
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S-7241 Series

B Pin Arrangement

28-pin DIP/SOP

Top view
@1 ~2807c7
DRS [} 2 271 T
RO O 3 26 G
RT [ 4 P 4
R2 (] s 240 G
R3[]s 230 @
R4 [ 7 20 a
HS [ g 210 DP
M8 [ g 20 {1 MUTE
MODE OUT ]19 19 0 XMIT MUTE
MODEIN [}14 18 [0 TONEOUT
OSCIN [}12 17 11 READ/WRITE
oscouT [J13 16 K
Voo 14 1517 Vss

B Block Diagram

ROto R4, C1toC8 [Keyinput
HS Hook switch on/off input
M/B Make ratio selection input
MODE OUT Operation mode output
MODE IN Mode change input
OSC IN Oscillator connection input
0sC OUT Oscillator connection output
DP Dial pulse output
DRS Dial speed selection input
MUTE Mute output
XMUTE Transmit mute output
TONE OUT DTMEF signal output
READ/WRITE Memory read or write input
KT Key-in-tone output

Figure 1

MODE OUT KT XMUTE MUTE DP

TONE OUT OSCIN OsSCOouT
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Output logic

[

Repertory memory

Redial memory

T

Key control logic

RORTRZR3R4 C1C2C3CAC5C6CTC8

Figure 2

H3 R/'w MODE DRsS M/8
IN
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S-7241 Series

M Application Circuit
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U Ve |2 > & 33% o—f -
— g2 E - me | -
LT [#] > 0% o— 3.0V
— | e} :
i & — ian
al [ S5-7241 READAVRITE fome o
— 1} S o—H
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Figure 3
M Keyboard Matrix
cD 71 loo] |05 10} |15 RO
1 2|3 Fl lor | |os| |11] |16 R1
4 5 6 Ml fo2| toz] |12] |17 R2
71 18] 9] lor| {03] los| |13]| |18 R3
* 0 # R/EF’, 04| {o9]| |14 |19 R4
a a a ca o5 <6 C7 8
CD: Calldisconnect RD/P: Redial and pause
T: Mode change from PULSE to DTMF 0to9: Data
F: Flash #, *: Data(onlyin DTMF mode}

M:  Abbreviated dialing, and registrationof  00to 19:  One-touch dialing address
abbreviated number

CLR: Redialing inhibition, and clear of
repertory memory data

Seiko Instruments Inc. 5-67
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S-7241 Series

M Key Operation

EI: Data Aij| = {M}Di [|Dj| : Abbreviated dialing data

1: Off-Hook(HS = "L")

RD | : Redialing

1 On-Hook({HS = "H")

Aij | : One-touch dialing address
00| to |19
1. Normal dialing 1{D1| to| Dy
2. Access pause 11Dy E D’y |to| D'y
3. Redialing T |RD
When more than 33 digits (32 digits in DTMF mode) of
key-in data are input, redialing is inhibited.
4, Redialing inhibition 1[D1{to[Dn] - [CLR

5. Repertory dialing
(READ/WRITE = "L") T | Ajj

The second repertory dialing can be input after
sending the signals of the first repertory dialing.

T 1A Ak
6. Registration of repertory data
6.1 S-7241A2, G2, D2, E2
—_— _ayge .| (Continuous registration is
(READ/WRITE = "H") 1| D1 |to | Dy || Al available)

Revision of number data while registration. The stored address cannot be revised.

Loy oDy MM |[D [to| D | | Alj

5-68 Qrilr~ lnmi —ents Inc.

B 8123443 0002807 224 HM



S-7241 Series

6.2 5-7241B2, F2 T{D1]to{Dn | |Aij| (Continuousregistration
_— is available
(READ/WRITE = “L" —»"H") low ['high Y )
(READ/WRITE = "H") T1Dy | to] Dy [ Aij| (| Dy |to | Dy | are not output)

Registration of first 16-digit redial memory data

(READ/WRITE = "H") T 1A

7. Clear of repertory data

7.1 S-7241A2, G2, D2, E2 (READ/WRITE = “H")

J [CLR[{Aij| (| CLR |[Di [ Dj | continuous

7.2 8.7241B2, F2 (READ/WRITE = "H") clear is available)

T |CLRIJAij ([ CLR || Di i Dj | continuous

clear is available)

8. Mode change

8.1 Change by 1{o4] 10 [0, D't | to [D'm

8.2 Change by MODE IN TIDy|to[D,] - ID'1]| to |D'm
{(MODE N = "H" —>"L") M "y
When is input during sending | D4 Jto , access pause is executed
before - When -|s|nput after sending | D1 Ito Dn |, [0'1 to |D'm
are output. In both cases access pause is executed before | D’1 |after mode
change into DTMF in redialing.
Seiko Instruments Inc. 5-69
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[S-7241 Series

Bl Operation

1. Normal dialing

After Off-Hook, a mode is set up depending upon the state of MODE IN. When any
key of @to @is input in PULSE mode, a PULSE signal corresponding lo that key is
output. When any key of[0] to[9] .[+], [#] in DTMF mode is input, a DTMF signal
corresponding to that key is output.

Redial memory has 32 digits and [0]to [9], [=], [#]. [P], [T]. [E]are stored in the
redial memory each as one digit. Digils after the 32nd erase the old digits and
rewrite the redial memory from digit 1.

After Off-Hook, when the first key-input is [0] to [9]. [F] in PULSE mode, or [0] to [9],

[+]. [#] .[F] in DTMF mode, the redial memory is cleared and the key-input data is
stored from digit 1 of the redial memory.

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

Mixed dialing is available from PULSE mode to DTMF mode. There are two methods

as follows:
MODE IN is set from PULSE mode ("H") to DTMF mode ("L") and normal dialing

is executed.
is input when MODE IN is in PULSE mode and normal dialing is executed.

Mode change code and data code are input to the redial memory, and then
successive DTMF data is output. When returning to PULSE mode, MODE IN is set to
high or open and flash is executed.

When DTMF data is input following mode change input, if the PULSE signal is being
output, the mode is changed after PULSE signal output has been completed, and the

input DTMF data is output after an access pause. Atredialing, an access pause is
executed and the DTMF signal is output.

Seiko Instruments Inc.
B 5123443 0002809 0OT? [




S-7241 Series

3. Redialing
® By inputting [RD/Pj initially after Ofi-hook, 32 digits of data in the redial memory is
output in PULSE mode, and 31 digits of data is output in DTMF mode.

¢ [ Redialing inhibition ] Redialing is inhibited in the following cases:
When the redial memory overflows: data over 33 digits in PULSE mode or 32
digits in DTMF mode is input.
When is input after normal dialing.

* Normal dialing is available after redialing inhibition.

e Regardless of [T]input or the MODE IN state, redialed data is output in a mode of the
redial memory.

4. Access-pause

e When EI is input before normal dialing, access-pause is executed at redialing.
When a IEI is input, an access-pause is executed during the access-pause lime
(tap). IE] can be input n times to make an access-pause time of n X tap.

¢ When [RD/P|is input while executing an access-pause during redialing or repertory
dialing, the access-pause is reselt.

5. Flash

L input causes On-hook state temporarily. [F ]is stored in the redial memory, and
when is dialed, flash is executed. After flash, flash-pause is executed.

® During flash or flash-pause, normal dialing is valid. Input data is dialed after flash-
pause.

® During flash or flash-pause, MODE QUT is off, which means it is set to PULSE mode.
Normal dialing mode is reset by MODE IN after flash. Afler reset, data code is input
in PULSE mode in the redial memory, and mode change code and data code are
input in DTMF mode.

Seiko Instruments Inc. 5-71
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| S-7241 Series

6. Key-in tone

The key-in tone is an audible signal that confirms that key-input has been executed.
It is output after reading valid key-input in PULSE and DTMF modes, excluding
address specifying key-input.
The key-in tone is output in the following cases:
When READ/WRITE is “H”

16 valid key-inputs (excluding invalid key-inputs)

, and [T] key-inputs after 16th digit
When READ/WRITE is “L"

All valid key-inputs

7. One-touch dialing and abbreviated dialing

[ One-touch dialing ] In Off-hook read (READ/WRITE = "L "), when one-touch dialing

address ( to ) is input, one-touch dialing is executed.

[ Abbreviated dialing } In Off-hook read (READ/WRITE = “L"), when [M] and address
specifying key ( to ) are input, abbreviated dialing is executed.

Continuous abbreviated dialing is available. In DTMF mode, however, if a repertory

memory whose digit 1 is registered by dial pulse after data (D1) input, the repertory

memory is not output. When D1 is | Tj or , it is output once, without changing
the content of the repertory memory. Data is written in the redial memory and sent to

the repertory memory.

Seiko Instruments Inc.
B 32123443 0002811 755 WM




S-7241 Series

8. Others

8.1

e After Off-hook, when |RD/P] is input first, it funclions as redialing; when |RD/P| is input
second or later, it funclions as access-pause. Access-pause can be repeated.

8.2

¢ | Read ] Data input before input is deleted, and the next key-input is written to
digit 1 of the redial memory in PULSE mode, and digit 2 in DTMF mode.

e [ Write ] The repertory memory whose address is specified is deleted, bul redial
memory is not deleted.

8.3 and
. and [CD] make On-hook state in Ofi-hook state. They have the foliowing

differences.
The valid time is set and written in the redial memory. The |RD/P| which is

input just after is access-pause.

The valid time is the duration for which the key is pressed. It is not written in
the redial memory. The [RD/P] which is input just after [CD] is redial.

Seiko Instruments Inc. 5-73
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S-7241 Series

B Pin Functions

Pin name Functions
ROtoR4 ® Key inputs and key scan signal outputs. Interfaces with single contact
TitoTE keyboard.

® At Off-hook or On-hook write (A2, C2, D2, E2), columns are setto "L", and
rows are setto "H”. Key-input is read by connecting a column and a row each
other in a matrix corresponding to input key or by connecting them to Vss.
Once a key is input, the oscillating circuits start to operate, and columns and
rows become "L" to output scan signals. During key-debounce time (tynd)

after key-input, and white columns are “L", key-input is acceptable.

¢ Simultaneous key-inputs are ignored when key-input is acceptable after key-

debounce time (tynd) -

® When two keys of the same column or same row of l?):]to @ . I:—_| in
DTMF mode, a single tone is output. The high frequency group is output
when same column, and the low group when same row. They are not written

in the redial memory.

— | A2, C2, D2, E2 B2, F2
H Col -
s W ofumn Row Operation Row Operation
Memory
H H registration Memory
H Memo L retention,
ry
L L retention, Standby
Standby
H L L Off-hook Memory
Standby registration
L Normal, H Normal,
L H Repertory, Repertory,
Redialing Redialing

¢ Valid key-input is detected by outputting a scan signal after key-input.

1.13
[ 3.38ms me

| =€ Bairad

Column__l_l l_l._

I 1___ 1

—>—| 0.56 ms

Row

B 8123443 0002813 528 M
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S-7241 Series

Pin name

Functions

HS

Hook switch signal input in CMOS input
HS="H" : On-hook mode
HS="L" : Off-hook mode

After accepting key-input, when data is sent between redial memory and

repertory memory, it takes 52.8 ms. HS is acceptable after data transmission.

It does not have a noise-free nor a chatter-free circuit.

M/B

Dial pulse make/break ratio selection signal input
M/B="H" : 33.3%
M/B="L" : 40%

DRS

Dial speed selection signal input. inter-digital pause time (tigp) is decided
according to the DRS.

DRS=Vss : 9.86pps

DRS=Vpp : 19.7 pps

MODE IN

PULSE/DTMF mode selection input
MODE IN="H" : PULSE mode
MODE IN="L" : DTMF mode

MODE OUT

PULSE/DTMF mode selection outputin CMOS output
PULSE mode : MODE OUT = "H"
DTMFmode : MODE OUT="L"

MODE OUT indicates MODE IN state in write condition.

When the DTMF mode is set by [T ] in MODE iN = “H*”, PULSE mode (MODE
1N = "H")is set again after executing flash. MODE OUT outputs “H" after
input.

Seiko Instruments Inc. 5-75

B 3123443 0002814 u4bYy. NN




I

S-7241 Series

Pinname

Functions

OSC IN
0sC OUT

e input/output for connecting 3.579545-MHz oscillator

¢ Since it has a feedback resistance (Ry), a gate
capacitor (Cg), and a drain capacitor {Cp), an

oscillating circuit is configured simply by

connecting an oscillator. The circuit starts to

e e -

oscillate with key-input, stops its oscillation after

key release time or sending output signal, and

goes into standby mode of key acceptance.

¢ Positive power supply voltage

o Negative power supply voltage, usually connected to GND

o Key-in-tone output in Nch opendrain output. The signal )
is output for valid key-input in PULSE/DTMF mode.

Output duration : 31.4 ms typ. — "—l '

Output frequency 1 1.78 kHz (Duty 50%) é

'

'

o Itis off when the signal is not output.

XMUTE

« Transmit mute output in CMOS output

e Htoutputs “L” (mute) during PULSE/DTMF output in Off-hook and On-hook. It
outputs "H" at standby mode in Off-hook.

MUTE

s Mute output in CMOS output

e It outputs "L" (mute) during PULSE signal output in Off-hook and On-hook. It
outputs “H" at standby mode during PULSE mode and at DTMF mode in Off-
hook.

o Dial pulse output in CMOS output

s ltoutputs "H"” at make and "L” at break during dial pulse output in Off-hook.
Also, it outputs "H" in standby mode during PULSE and DTMF modes in Off-
hook, and "L" in On-hook.

Seiko Instruments Inc.
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S-7241 Series

circuit. When oscillation starts, terminal state is read in the internal timing and

input by key-input. Operation is as follows.

Pin Name Functions
TONE OUT o DTMFsignal outputin Pch opendrain 'E
|
output. :
t
'
¢ Itis off when DTMF signal or single tone is | '
— '
not being output. '
e RL=10kQ
READ/WRITE | »« Memory read control input. it controls active or standby mode of the internal

A2, C2, D2, E2
Operation HS | RW |Memory Clear Col. | Row | Output
On-hook "
Memory retention H t L L Inhibit
On-hook H | H | Store | Delete | L | H | Inhibit
Memory write
Normal, Redialin
Repertory L L Recall | ectaiing L H Enable
. inhibition
Redialing
Off-hook "
— — L Inhibit
Standby L H L nhibi
B2, F2
Operation HS | RW {Memory Clear Col. | Row | Output
L
On-hook Hl or | — — L | L | inhibit
Memory retention H
Normal -
' Redialing |
Repertory, L L Recall inhibition L H Enable
Redialing
M_emor.y L H Store Delete L H Inhibit
registration

Seiko Instruments Inc.

BN 4123443 DOD281L 237 A



[?—7241 Series

B PULSE Signals

Table 2
(Vop=3.0V, fosc =3.579545MHz, Ta = 25°C)
M/B Make ratio DRS Dial speed tdp tg tm
L 9.86 pps 760.3 ms 67.6 ms 33.8ms
H 33.3%
H 19.7 pps 435.9 ms 33.8ms 16.9ms
L 9.86 pps 760.3 ms 60.8 ms 40 6 ms
L 40.0%
H 19.7 pps 4359 ms 304 ms 20.3 ms
B Tone Output Frequency
Table 3
(Vpp = 3.0V, fosc = 3.579545MHz, Ta = 25°C)
Key-in Std. freq. (Hz) Tone freq. (Hz) Af(Hz2) Error (%)

R1 697 699.1 +2.1 +0.31
R2 770 766.2 -3.8 -0.49
R3 852 847.4 -4.6 -0.54
R4 941 948.0 +7.0 +0.74
Ci 1209 12159 +6.9 +0.57
C2 1336 1331.7 -4.3 -0.32
c 1477 14719 -51 -0.35

Table 4 Tone auto-output timing

Pre-digital pause time todp 338ms
DTMF output duration tione 101.4ms
A2, B2, C2, E2, F2 67.6ms
Inter-digital pause time tdp
D2 81.1ms
Mute overlap time tmo 33.8ms
5-78 Seiko Instruments Inc.
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S-7241 Series

B Dimensions (Unit:mm)

1. 28-pin DIP

35608
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Figure 4
2. 28-pin SOP
18 8 max
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3
; - E 118403
w
0.18+008
[~
27
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A
e
041015 .
Figure 5

Material: Plastics
No radiation resistant
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l S-7241 Series

B Absolute Maximum Ratings

Table 5
Item Symbot Ratings Unit
Power supply voltage Voo 6.0 Vv
Input voltage Vin Vss-0.3to Vpp + 0.3 \)
Output voltage Vour Vgs-0.3to Vpp + 0.3 \)
KT output voltage Vour 12 i
Power dissipation Po 300 mw
Operating temperature Topr -20to +70 °C
Storage temperature Tstg -40to + 125 °C
M Operating Conditions
Table 6
Item Symbotl Conditions Min. Typ. Max. | Unit
Operating voltage Vpopp | PULSE mode* 1.5 — 55 \
range Voot | DTMF mode* 2.0 — 5.5 v
Load resistance RL Between TONE OUT and Vss S 10 50 kQ
Oscillating frequency fosc — | 3579545 | — [ MHz

* Ceramic Murata Mfg. Co., Ltd. CST 3.58 MGU 300AB (CG and CD are built in)
Matsushita Electronic Components Co., Ltd. EFO — FC3584A (CG and CD are buift in)
Fujitsu Ltd. FAR-C35A-03580000-K01 (CG and CD are buitt i}

5-80
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S-7241 Series

M Electrical Characteristics

1. DC characteristics

Table 7
(Unless otherwise specified :Vpp =3.0V, fo5c = 3.579545MHz, Ty = 25°C)
Item Sym. Conditions Min. Typ. Max. Unit
Data retention Vor 1.0 _ . Vv
voltage
lssp1 | PULSE | Vop=3.0V — 200 500 pA
Operatin H> = Vss d

p 9 Isspa mode | yoo=55V — 0.4 1.0 mA
current All outputs
consumption IssT1 | open at El pTME | YVoo=3.0V — 0.3 1.0 mA

Isst2 | key-input | mode |y -55y — 0.5 1.5 mA
Data retention IbrR1 | Nokey-nput, HS=Vpp | Voo =3.0V — 0.05 0.5 HA
current bRz All autputs open Vop=55V — — 20 nA
standb Isp1 | Nokey-input, ﬁ§=V35 Vpp=3.0V - - 10 pA
tan current

y lspg | AN outputsopen Voo =55V — __ 30 oA

| | Vi | RO to R4, Ci to C8, HS, M/B 0.8xVpp - Voo

nput voltage MODEIN R/

P g v, | MODEIN, RIW, DRS 0 _ 02xVpp | V
Input leakage huL | Vpp = 5.5V,HS,M/B Vi =Vop — 0.001 1.0 pA
current e MODE IN, /W, DRS V)L = Vss — 0.001 1.0 pA
Outout volt Vou |ROto R4, C1to €8, MODE OUT 2.95 3.0 — v

utput voitage 5P

p g VoL | OP» MUTE, XMUTE, No load _ 0 0.05

| Vpp=1.5V,Vu=0.3V 20 50 150 pA

A M RotoRE |Vop=30V,V=06V| 100 250 400 | pA
Input current Cito(B

| VDD= 1.5 V,V||_=0.3V -7.0 -2.5 -0.5 pA

N Vop=3.0V,V, =06V | -40 -15 70 | pA

outout . lon | MODE OUT, DP, Vou=26V | — — 0.5 | mA

utput curren TAUTE YIUTE KT

ot MUTE, XMUTE KT Vo = 0.4V 05 _ —_— mA

Output leakage | KT, Vour =10V - - 1.0 pA

current O I TONEOUT, Vpp =55V Vour=0V | — — 20 | pA

Seiko Instruments Inc. 5-81
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S-7241 Series

2. AC characteristics

Table 8
(Vpp=3.0V, fgsc=3.579545 MHz, Ta =25°C)
Item Sym. Conditions Min. Typ. Max. | Unit
Key debounce time tkind 9.3 — 12.6 ms
Key release debouncetime | ty4 279 — 347 ms
Key-in time tiin 124 — 15.7 ms
Key scanning frequency fer — 296 — Hz
Key-in-tone frequency fr — 1.78 — kHz
Key-in-tone output time tky —_ 314 —_ ms
) A2, D2, F2 — 3.6 -— s
Auto-access pause time tap B2 C2, E2 — 20 — R
Tone output freq. deviation | Af |Vpp=20to55V — — 0.75 %
Tone distortion 2% DIS | Voo=20t055V,R =10kQ — — 10 %
Low group Vpop=35V [ 160 220 290 | mvrms
Tone output level Vig |RL=10kQ Vop=2.0V | 120 145 170 | mvrms
Columntorow toneratio  |dBc-R 2.0 — 3.0 ds
Oscillating frequency fosc — 3579545 | — MHz
Vop=15V —_ 5.0 — ms
Oscillation startup time tosc Vop=3.0V - 20 _ s
A2, F2 — 601.5 — ms
Fiash time trL |B2, E2 — 865.1 — ms
C2, D2 — 108.1 — ms
. A2, B2, C2, E2, F2 — 10 — s
Flash-pause time trp 02 _ 20 — .
PULSE mode — twv — ms
Pre-digital pause time todp DTMIF mode — 33.8 — s
PULSE mode — tm —_ ms
Mute overlap time tmo [ pTME Mode _ 33.8 _ ms
DTMF output duration tione |DTMF mode 101.4 — — ms
DTMF mode| A2,B2,C2,E2,F2] — 67.6 — ms
Inter-digital pause time tidp |auto-
dialing D2 — 81.1 — ms
5-82 Qnile~ 1=~ yents Inc.
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S-7241 Series

M Timing Charts (Dotled lines mean high-impedance)

1. DTMF mode (MODE TN = Vgg)

s T e

BRI o st o il O o a0 ooy S
KT~ m .. ST
XMITMUTE _| [ [ | : [
TONEOUT e S I A A o T
— tpdp 3 todp lt“’"?I tan | Ttong | tmo
MODE OUT ~ | A <05 e | gtong |

2. PULSE mode (MODE TN = Vpp)

CE Eat

kevim o Ll ) SRRERURER ;3 NI, )
—_— Yan e ttKT > 2 en offe—
kT i1 w I :
- o " L, T VU
: ->t||<-———>H<-->H-(— -« >t H 0

MUTE | 1 oo o

todp  tm [ toap

3. PULSE/DTMF 1 (including auto-access pause)

HS ] [
m . ...... . . - Lmj... . ..EJ . . . .. . P - wes smses w o
Mg Margme i
L W m i
MODE IN | | |
MODE OUT _ l l I
DP
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TONEOUT . |5 >|.. ... . % | . +I(\(’Vl g L
) pdp -}4_).|~_|<_>| mo

MUTE [ | J | |
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5. Mode change by [ T_](MODE IN = Vpp)
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