Silan
Microelectronics

SC91415

TIPISWITCHABLEDIALERWITHILCDINTERFACEIANDIDUALTONEIMELODY

DESCRIPTION

The SC91415 is a series of tone/pulse switchable dialers that is
composed of T/P dialer and T/P dialer with 13 set memories. The
SC91415 series provide necessary functions of telephone set for
application in any environment, such as Pulse dialing, Tone (DTMF)
dialing, Handfree dialing, keying tone and lock functions. The lock
function is designed to inhibit toll dialing operation. Beside this, melody
generator, ring detector and SDO (Serial Data Output) functions are
provided in advance version. Melody generator will output dual-tone
music in line hold duration. Ring detector can prevent illegal dialing from
pocket dialer. The SDO is designed to drive LCD driver and voice

synthesizer.

FEATURES

* Tone/Pulse switchable

* Wide operating voltage from 2.0 Vto 5.5V

* Low operating current, 0.15mA (Pulse) and 0.3mA (Tone) typically

* Adding resistor on keyboard scan pin that can select many tele-
phone specifications, such as: Pulse rate, M/B ratio, Flash time, lock
dialing functions.

* Lock function provides conventionality key lock and password lock
operations

* Ring detector is designed to prevent illegal dialing from pocket dialer

* 13 set one touch or (3 set one touch and 10 set two touch) repertory
memory, each one can hold data up to 16 digits

* A 32-digit LNB (last number) redial memory

* Handfree function provides on-hook dialing and speakerphone
application

* Pause and P-T time are fixed to 3.6 seconds

* Tone duration and inter-tone pause time are fixed to 98 ms

* Using 3.579545 MHz crystal or ceramic resonator

VERSIONSILISTTANDIFUNCTIONIOUTLINE

A

DIP-18-300-2.54

g

SDIP-22-300-2.54

DIP-20-300-2.54

SDIP-24-300-2.54

ORDERINGINFORMATION

Device Package
SC91415AP | DIP-18-300-2.54
SC91415BP | DIP-20-300-2.54
SC91415CK | SDIP-22-300-2.54
SC91415DK | SDIP-24-300-2.54

* SDO function supports LCD driver

and voice

synthesizer to indicate

dialing numbers.

* Line hold function is designed for

stopping conversation temporality

* Melody generator provides music

on hold function

* Keytone function provides rapidly

keying recognition

HOLD SDO
Version LNB KT LOCK HF PDP
(music) (LCD)
SC91415A Y Y Y Y
SC91415B S S S Y Y
SC91415C Y Y Y Y Y Y
SC91415D S S S Y Y Y Y
Note: PDP = Pocket Dialer Prevented
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BLOCKIDIAGRAM
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Keyboard @ PO
Pulse d )
Interface <—_ Input circuit generator
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KEYBOARDIASSIGNMENT
coL1 COL2 COL3 COL4/KT COL5
ROWH1 1 2 3 HD EM1
ROW2 4 5 6 F EM2
ROW3 7 8 9 A EM3
ROW4 *T 0 # RD/P ST
ROWS/SDO M1 M2 M3 M4 M5
ROW6 M6 M7 M8 M9 M10

Note: ROWS5/SDO: Option by COL5, When ROWS is selected by R option (COL5), there are 13 sets one touch
memory version in SC91415C/D provided.
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DIALINGISIGNALOPTION

The SC91415 series incorporated a special keyboard scanning function that is connecting a resistor (typically
is 560 kW) on keyboard scan pin to select many telephone specifications. The specifications are described as

following :
a. Mode b. M/B ratio
ROW1 Mode ROW?2 MBR (%)
R-VDD 20PPS NR 40:60
NR Tone R-Vss 33:66
R-Vss 10PPS
c. Flash Time d. Lock control method
ROW3 ROW4 Tf (ms) COL1 Control method
NR NR 600 R-VDD Key lock
NR R-Vss 100 NR None lock
R-Vss NR 80 R-Vss Password lock
R-Vss R-Vss 300
e. Lock number f. ROW5/SDO pin functions
COoL2 COL3 Lock number COL5 ROWS5 or SDO Pin
NR NR None NR SDO
NR R-Vss 0 R-Vss ROWS5
R-Vss NR 9 (Note): If select SDO function, the memory type is
R-Vss R-Vss 0.9 (1T*3+2T*10)

If select ROW function, the memory type is
(1T*3+2T*10) and (1T*13)

ABSOLUTEMAXIMUMIRATING(Tamb=25°C, All voltage referenced to VSS, unless otherwise specified)

Characteristics Symbol Ratings Unit
Power Supply Voltage VDD 6.0 \
Input Voltage VIN Vss-0.3~VbDp+0.3 \
Power Dissipation PD 500 mw
Operating Temperature Topr 0~+50 °C
Storage Temperature Tstg -55~+125 °C
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ELECTRICALICHARACTERISTICS(Tamb=25°C, VDD=2.5V, fosc=3.579545MHz, All voltage referenced to
VSS, unless otherwise specified)

Characteristics Symbol TestConditions Min. Typ. Max. Unit
) Tone 2.0 -- 5.5
Operating Voltage VDD unload \%
Pulse 2.0 -- 5.5
Pulse -- 0.15 0.3
Unload
Operating Current (HKS =0) IDD Tone — 0.3 0.5 mA
Pulse with pull up/down -- 0.15 0.3
Tone resistor *8 -- 0.3 0.5
ON-
HOOK
Unload
OFF-
HOOK
Standby Current Istby
ON-
HOOK  |with pull up/down
OFF- resistor *8
-- 0.1 1.0 mA
HOOK
Memory Retention Current Imt  [ON-HOO K, VDD=1.0V -- 0.001 0.1 mA
HKS , HFI & DRING pins: Vi |- Vss 02vop|
Input Voltage Vih -- 0.8VDD VDD
HFO & HDO Pins Source Current loh Vo=2.0V 0.2 -- -- mA
PO, XMUTE ,RMUTE & SDOPins| Ioh  |Vo= VDD - - +0.001 | mA

Leakage Current

PO ,HFO, XMUTE ,RMUTE &

SDO Pins Sink Current ol V=05V 02 - - mA
DRING pin input resistance Rdring |Vdring = Vss - 100 - KW
HFI Pin Input Resistance Rhfi  |Vhii= Vss -- 200 -- kw
Keyboard Scanning Pins loh Vksn=VSs 2 10 50
Output Current(except COL4/KT) lol \Vksn=VDD 2 10 50 mA
COLA4/KT Source Current loh Vo=2.0V 0.2 -- -- A
Sink Current lol Vo=0.5V 0.2 -- --
Keyboard debounce time Tdo |- -- 20 -- ms
Key Tone Frequency fkt -- -- 600 -- Hz
Signal Duration Tkt -- -- 30 -- ms
Pause Time Tp -- -- 3.6 -- Sec.
Pulse to Tone Waiting Time Tpt -- -- 3.6 -- Sec.
Row3B, Row4B=NR,NR -- 600 --
Flash Time - Row3B, Row4B=NR,R-Vss 100 ms
Row3B, Row4B=R-Vss,NR 80
Row3B, Row4B=R-Vss,R-Vss -- 300 --

(To be continued)
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(Continued)
Characteristics Symbol TestConditions Min Typ. Max Unit
Row1=R-VDD -- 20 --
Pulse Rate PSR pps
Rowl1=R-VSs -- 10 --
) Row2=NR -- 40:60 --
Make/Break Ratio MBR %
Row2=R-Vss -- 33:66 --
o ) PSR=10pps -- 800 --
Inter-digit Pause Time Tidp ms
PSR=20pps -- 500 --
DTMF pin: Sink Current loL Vdtm{=0.5V -0.2 -- -- mA
DTMF signal DC level Vdc  |VDD=2.0V~5.5V 0.5 -- 0.75 \
AC Level Vdtmf [Row group 142 160 180 mV
DTMF Pre-emphase Twist |Column — Row 1 2 3 dB
signal Distortion THD |RL=5kW -- -30 -23 dB
Load Resistance ZL THD<-23db 5 -- - kw
Minimum tone duration Time Tp -- 96 98 100 ms
Minimum Intertone Pause Time titP |Memory dialing 96 98 100 ms
. -- -23.3 -- (dBm)
Melody  |Main Tone AC Level Vmtac  |VDD=2.0V~5.5V
48 53 58 mV
Output
) -- -25.3 -- (dBm)
Signal Sub-tone Vstac |VDD=2.0V~5.5V
37 42 47 mV
HD key release hold function
. Thdrdb |- -- 280 -- ms
debounce time
SDO every hit time Thit |- 3.8 3.9 4.1 ms
Off-Hook delay time Tdy |- -- 300 -- ms

DTMFFREQUENCY.OUTPUT (fosc=3.579545MHz)

Keyboard Scanning/Pin CCITTiStandard(Hz) ActuallOutput Deviation(%)

ROWI1 (f1) 697 699.1 +0.30

ROW?2 (f2) 770 766.2 -0.49

ROWS3 (f3) 852 847.4 -0.53

ROWA4 (f4) 941 947.9 +0.73

COL1 (f5) 1209 1215.8 +0.56

COL2 (f6) 1336 1331.6 -0.32

COL3 (f7) 1477 1471.8 -0.35
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PINICONFIGURATION
coLs (1) HDO
COL4IKT (2) .
coLs (3) ROW4
Q »
cotz (4) Q ROW3 e
iy N
coL1 (5) 5 ROW2 :
XIN (8) ROW1 o
xouT (7) AKS
XMUTE (8) VDD
vss (9) DTMF
ROW6 ROWS5/SDO
Y rows (1) (22) ROW5/SDO
coLs (2) HDO
_ cots (2) @1) HDO
COL4/KT (3) PO -
coLakt (3) 20) FO
coL3 ROW4 5
coL3 ROW4
coLz (5) ROW3
coL2 (5) (18) ROWS3
coL1 (8) ROW2 RS P
coL1 ROW2
XIN (7) ROW1
XIN (7) (16) ROW1
XOUT e AKS
_ XOUT (8) (15 AKS
XMUTE (9) VoD 5 5
XMUTE VDD
Vss (10 DTMF
— Vss (13 DTMF
HF (1) HFO
— — AFI (12) HFO
DRING (12 RMUTE
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PINIDESCRIPTION
PinNo. Pin o
Description
AP | BP | CK | DK | Name
13 | 15 | 16 | 18 | ROW1 . . — .
Keyboard scan pins of row group. In idle state (HKS is “High” and HFO is
14 | 16 | 17 | 19 | ROW2 , o
“Low”), these pins stay “High impedance” level to prevent power
15 17 18 20 ROWS3 . . ) . . )
consumption. Otherwise, these pins switch to “High” level for detecting
16 18 19 21 ROW4 . ) . . .
keyboard entry. These pins will output 600Hz signal while keyboard is
-- -- 22 | 24 | ROW5 .
scanning.
-- -- 1 1 ROWG6
5 5 6 6 COL1 | Keyboard scan pins of column group. In idle state, these pins stay “High
4 4 5 5 COL2 | impedance” level. Otherwise these pins switch to “Low” level for detecting
3 3 4 4 COL3 | keyboard entry. These pins will output 600Hz signal while keyboard is
1 | 1 | 2 | 2 | COL5 | scanning.
The fourth column group pin of the keyboard that also provides the
keytone output. Normally, this pin stays “Low” level for detecting keyboard
entry. After a valid keyboard entry, this pin will output keying confirmation
2 2 3 3 | COL4/KT| y . .y Y P ) P Y g
tone that is 600 Hz signal and 30 ms duration. To prevent signal
interference, while DTMF issue, it will disable key tone output except
function key.
6 6 7 7 XIN Oscillator input and output pins. A 3.579545MHz crystal or ceramic
resonator must be crossed connection to XIN and XOUT pins which
7 7 8 8 XOuT
generate system clock.
The Tone/Pulse MUTE signal output pin that is NMOS open-drain output
8 8 9 9 XMUTE | structure. This pin will switch to “Low” level during Tone/Pulse dialing and
hold function. Otherwise, this pin stays “High impedance” level.
11 | 13 | 14 | 16 VDD Positive and negative power supply input pins. Recommended operating
9 9 10 | 10 Vss voltage from 2.0Vdc to 5.5Vdc.
Handfree inputs pin which accepts falling edge signal to turn “on” or turn
-- 10 | 11 | 11 HFI “off” handfree function. This pin is hysteresis input structure and built-in
pull up resistor (typically 200kW).
Handfree outputs pin that is designed to control telephone line for on-hook
dialing or control speakerphone circuit for handfree conversation. When
-- 11 12 14 HFO o L ) . . .
handfree function is executed, this pin will switch to“High”. Otherwise, this
pin stays “Low” level.
The DTMF (Dual Tone Multi-Frequency) and music signals output pin.
Normally, this pin stays “Low” level. In Tone dialing mode, this pin will
10 | 12 | 13 | 15 DTMF | output DTMF signal that is corresponding to keyboard 0 . 9, * and # keys.
Beside this, in the line hold duration, this pin will issue dual-tone music for
telephone line.
(To be continued)
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(Continued)
Pin[No. Pin
Description

AP | BP | CK [ DK | Name
Control signal inputs pin that is corresponding hook switch status. When

12 1 15 17 RS handset was left from cradle, this pin must be connected to “Low” level to
operate all functions. Otherwise, this pin must be connected to “High” level
to disable all function and prevent power consumption.

Pulse signal outputs pin that is NMOS open-drain output structure.

17 | 19 | 20 | 22 55 Normally, this pin stays “High impedance” level. In Pulse dialing mode and
keypad was entry. This pin will output pulse trains signal that is
corresponding to keyboard 0 .. 9 keys.

Hold function output that is CMOS structure. Normally, this pin stays “Low”

18 | 20 | 21 | 23 HDO level. When Hold function is executing, this pin will output “High” level.
This pin is designed to drive LED or peripheral circuit to indicate line is at
Hold status.

SDO function output that is NMOS open-drain structure. When there is a

B B 22 | 24 SDO valid entry on keyboard, this pin will output a serial data. This serial data is
designed to drive LCD driver to display dialing number on LCD screen or
drive voice synthesizer to announce dialing number to speaker.

The ring signal detect input pin which is internal pull up (built-in 100 kW

B B B 1> | DRiNG resistor). While the Tel-ring is incoming, this pin must be connected to
“Low” with delay to indicate the ringing . Otherwise, this pin must be
connected to “High” level .

Ring mute output pin that is NMOS open-drain structure. The RMUTE pin
is designed to control microphone of handset to prevent the illegal dialing
from pocket dialer. If the DRING pin is at “High” level , then Off-Hook or
turn on Handfree, this pin will output “Low” level. In other words, the
______ | DRING pinis used to check the phone that receives an incoming call

B B T 13| RMUTE (DRING =Low input) or make an outgoing call (DRING = High input) . If the
phone user make an outgoing call ,then RMUTE pin activated to prevent
the illegal dialing from pocket dialer in the particular application. The
RMUTE can be restored to “High” level when the first key entry is not the
optioned lock-number .
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FUNCTIONDESCRIPTION

A) NormalDialing

Directly keying digital key on keyboard which number can be dialing output and stored in LNB memory
automatically. Operating procedure described as follow :

* To select Pulse or Tone mode.

* Off-hook or turn on HF function.

* Keying d1, d2, .., dn. The “d” expressed digital keypad that included 1~9, *, 0, #, P, and P® T keys. The “n”
expressed unlimited.

* The numbers d1, d2, .., dn will be dialed out in Pulse or Tone mode as selection.

B) LNBrediallmemory

Storing

In normal dialing mode, every digital key was entry which number will be stored in LNB memory automatically.
If entry digits are more than 32 digits, the redial function of LNB memory will be disabled. Otherwise, these
numbers stored in LNB memory can be redial output.

Redialing
After normal dialing, directly keying F key (or On-Off hook once) and keying RD key on keyboard. The
numbers that are stored into LNB memory will be dialed output.

C) Repertoryimemory

The SC91415 series incorporated several sets repertory memory and each one can store number up to 16
digits. In memory storing, if stored numbers are more than 16 digits that only the previous 16 digits can be stored
into specific memory. Otherwise, these numbers can be stored entirely. After memory dialed out, the content of
LNB is keeping to current data.

Storinglofi13(setsimemoryltypes

Direct (one-touch) operation

Off-hook (or turn on HF function), push (ST, d1, d2, .., dn [ST], EMn or M1~M10 (ROWS5 optioned). The
numbers di, d2, .. , dn will be stored into memory location “EMn” or Mn. The “EMn” expressed emergency
memory EM1 to EM3. The Mn expressed memory M1~M10.

Indirect (two-touch) memory operation

Off-hook (or turn on HF function), push (ST, d1, d2, .., dn, ST, n.) The numbers d1, d2, .. , dn will be stored
into memory location “n”. The “n” expressed digital key from 0 to 9.

Dialing((afterlmemory(dialediout, thelcontent of LNBlis[keepingtolcurrent data)

Direct (one-touch) memory operation

* To select Pulse or Tone mode.

* Off-hook (or Turn on HF function), push Mn (or EMn) key. The numbers that are stored in direct memory
location “Mn (or EMn)” will be dialed out in Pulse or Tone mode as selection. The “n” expressed digital number
from 1~10 decided by dialers’ memory sets.

Indirect (two-touch) memory operation
* To select Pulse or Tone mode.
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* Off-hook (or Turn on HF function), push A, n key. The numbers that are stored in indirect memory location “n”

will be dialed out in Pulse or Tone mode as selection. The “n” expressed digital key from 0 to 9.

Pausel(P)[Keyloperation
The Pause (P) key is designed to support pause operation in dialing duration. “P” key can be stored in memory
and it will occupy one digital position.
* To select Pulse or Tone mode.
* Off-hook (or turn on HF function), push (d1, d2, .., dn, RD/P, k1, k2, .., kn.) These numbers will be dialed out
as following sequence:
di, d2, .., dn, Tp, k1, k2, .., kn

PulseltoTone(*/T)key operation

The Pulse to Tone (*/T) key is designed to support toll dialing (long distance call) or PABX system operation.
The “*/T" key can be stored in memory and it will occupy one digital position.

* To select Pulse mode.

* Off-hook (or turn on HF function), push d1, d2, .., dn, */T, k1, k2, .. , kn. These numbers will be dialed out as
following sequence:

di, d2, .., dn, Tpt, k1, k2, .., kn.
(pulse mode) (tone mode)

Flash((F) keyloperation
The Flash (F) key is designed to break telephone line temporarily. After F key is depressed, this dialer will send
a flash signal to break line 600 ms, 300 ms, 100 ms or 80 ms as ROW3 and ROW4 selection.

D)[Handfreel(HF) function

The handfree function is designed to support on-hook dialing and loudspeaker application which can be turn
“on” or “off” with falling edge signal from HFI pin. During handfree function is executed, the HFO pin is switched
to “high”. Otherwise the HFO pin stays “low” level. One of the following operations can turn off Handfree function
(HFO pin return to “Low”).

* On-off hook once.

* Trigger HFI pin with falling edge signal.

* Turn on Hold (HD) function. (HDO pin switched to “High”)

E)Hold(HD)function

The Hold function is designed to stop conversation temporarily. In off-hook state (or HF function is turned on),
to press HD key on the keyboard, the Hold function can be turned “on” (HDO pin switched to “High”). One of the
following operations can turn off Hold function (HDO pin switched to “Low”).

* On-off hook once.

* To press HD key over 280 ms.

* Turn on Handfree (HF) function. (HFO pin switched to “High”)

SpeciallNote
A 300 ms delay time (Tdly) at the first Off-Hook or turn on Handfree that is a special designed to avoid a rapid
key entry (dummy number ) in this time duration ,and a long distance call number follows. For example,
Off-Hook , “3” ..ccceeieieeen ,“0",1,2,3......
Dummy key Lock number key
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The dummy number “3” is not detected by the centered office or PABX ,but the following numbers “0” ,1,2,3...
long distance call can be dialed out normally since the leading number “3” is not the Lock-number defined in
SC91415 series. To prevent the unavoidable long distance call, then SC91415 inhibits the key entry during Tdly.

F)Operatingflow/chart

HE ! HKS=Lo
On-hook State
HF HKS=Hi
3 A
4
HKS=Lo >
On-hook
Handfree State Off-hook State
y A y y
i 3 HF
HKS=H
! Off-hook B HF HD
HD HF Handfree State [*
HD
A
‘ 6 HF - Y
"2 On-hook Hb. »  Off-hook
Holdline State | HKS=Hi Holdline State
| HKS=Lo

Note : HF= Handfree,HD = Hold

Truthiable
. Input/Outputpinievel
Operating(State e 5 UTE = R
(0) on-hook, idle state H F F L L
(1) Off-hook line L F F L L
(2) Off-hook, HF line L F F H L
(3) On-hook, HF line H F F H L
(4) Off-hook, HD line L F L L H
(5) On-hook, HD line H F L L H

Note : F = floating (high impedance); H = logic “High”; L = logic “Low” level.

G)MusiclonHold
SC91415 series built-in a melody generator to generate dual-tone music on DTMF output pin. The music is
designed for telephone line at line holding.

H)[SDO((Seriall(DatalOutput)function

The SDO is serial data output which format is same as UART protocol. SDO function is designed to drive LCD
driver and voice synthesizer. So the dialing numbers can be display on LCD screen with SC32100 (or SC32116).
The SDO signal consists of two start bits, six data bits and two stop bits. Each bit time is about 3.9 ms (256 Hz)

—

and output sequences are following by start bits, data bits (LSB to MSB) and stop bits.

. 1 [ [ [ |

0 1 bit0 bitl bit2 bit3 bit4 bit5 0 1
ready | start bits | data bits | stop bits |
HANGZHOU'SILANMICROELECTRONICS/CO.,LTD REV:2.0 2004.08.03
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SDO[KeypadEncoded(table
* Digital key (b5,b4=0,0)
Keypad Qutput Display
b3 b2 b1 b0
1 0 0 0 1 1
2 0 0 1 0 2
3 0 0 1 1 3
4 0 1 0 0 4
5 0 1 0 1 5
6 0 1 1 0 6
7 0 1 1 1 7
8 1 0 0 0 8
9 1 0 0 1 9
0 1 0 1 0 0
T 1 0 1 1 é
# 1 1 0 0 a
P 1 1 0 1 P
T 1 1 1 0 4
* Function key (b5,b4=1,0)
Keypad Output Display
b3 b2 b1 b0
F 1 1 1 1 Clear all display
* Keypad ,SDO format and LCD display reference table:
Keypad Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 Display
1 0 0 0 0 0 1 1
2 0 0 0 0 1 0 2
3 0 0 0 0 1 1 3
4 0 0 0 1 0 0 4
5 0 0 0 1 0 1 5
6 0 0 0 1 1 0 6
7 0 0 0 1 1 1 7
8 0 0 1 0 0 0 8
9 0 0 1 0 0 1 9
0 0 0 1 0 1 0 0
*|T 0 0 1 0 1 1 é
# 0 0 1 1 0 0 a
P 0 0 1 1 0 1 P
T 0 0 1 1 1 0 q
F 1 0 1 1 1 1 Clear all display
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I)'LOCK[function

The SC91415 series provide the LOCK function to inhibit toll dialing operation. Connecting a resistor on COL1
pin to VSS can select different LOCK control method that is conventional key lock or password lock. Also the lock
number that can be selected by connecting the resistors on COL2 or COL3 pin. After power on reset, the
password is fixed to 000 automatically. The lock function is disabled when the password is equal to 000.

Howitolsetuplpassword

* Set LOCK function to password control mode. (Connects a resistor on COL1 pin to VSS)

* Off hook (or turn on HF function)

* Push: # , # , opsl, ops2, ops3, npsl, nps2, nps3, # . If the opsl~ops3 are the same with current password,
then nps1~np3 will be stored in the dialer to replace current password. Otherwise, the current password can not
be updated. All the numbers pressed in the password setup procedure can not be dialed out when current
password is not equal to 000. If the current password are equal to 000, then only the first number “#" will be
dialed out.

Normalidialing
Set lock function to none lock mode (without resistor connected to COL1 pin) or set password equal to 000. In
this case, the dialer is operated in normal mode and all functions work at unlimitation.

DialinglvialLOCK[function

Conventional key lock mode. (Connects a resistor on COL1 pin to VDD)

* Off hook (or turn on HF function)

* Keying: d1, d2, .., dn. If the first number (d1) is the same with the lock number that optioned in table, then all
entry numbers can not be dialed out and keyboard will be inhibited until on to off hook once again. If the first
number is not equal to lock number, all the entry numbers will be dialed out.

Password control mode. (Connects a resistor on COL1 pin to VSS)

* Off hook (or turn on HF function)

* Keying: ( [#, psl, ps2, ps3] + telephone number.) The numbers in the [ ] symbol could be omitted. The
number “#" will be inhibited when the current password is not equal to 000,and psl, ps2, ps3 work at the
checking state, not to be dialed out. Other descriptions are as on following:

Incorrect password entry.
The telephone numbers can not be dialed out.

Password is omitted.

If the first digit of telephone numbers is the same with the lock number, all of the telephone numbers can not
be dialed out and keyboard will be inhibited until On to Off hook once again. If the first digit is not equal to the
lock number then the telephone numbers will be dialed out entirely.

Correct password entry.
The telephone numbers can be dial out no matter what lock number is.

J)[Ring detector

The Ring detector is designed to prevent illegal dialing from pocket dialer. Following the procedures ( i,ii,iii ),
this dialer will detect DRING pin to control RMUTE output level. If DRING is detected a “Low” level, the
RMUTE stays “High impedance”. If DRING is detected a “High” level, the RMUTE will output “Low” until keyboard

HANGZHOUSILANMICROELECTRONICSCO.,LTD REV:2.0 2004.08.03

Http: www.silan.com.cn Page 13 of 24



Silan
Microelectronics SC91415

entry. In actual application of the RMUTE pin is recommended connection to microphone of the phone handset
to prevent that the dialing signal (DTMF) is coupling by the Microphone of the phone handset. (such as pocket

dialer)
i. Inidle state, HKS is from “High” to “Low” (pick up handset action).

ii. In idle state, turn on handfree function.
ii. The flash operation ( F key ).

TIMINGIDIAGRAMS

HKS — |
L2 ] L > ]
KEY IN Tab—b e
KT [ |
—» e Tkt
XMUTE =~~~ 77 | [~ [~
HDO
sDo " [ - =
T el e
PO le—Tigp = LT LT J S I I e
ToTm Tb Tm |¢Tidp—»
DTMF
0SC. 1 | | |
e T Hi-impedance
Pulse mode operating timing
HKS
KEYIN 12 3 E—
—» |l Tdo
KT
XMUTE (I T
HDO
S{nlc IR I
(=3 2
|¢— Td —»le— Titp —»| l¢— Titp —»|
DTMF | — 1
0OSC. [ [ ]
—————— Hi-impedance
DTMF mode operating timing
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TIMINGIDIAGRAMS (continued)

LNB=2,3
HKS — 1
Tdo —» |4
KT M
________ — =Tkt
XMUTE [ [~
HDO
sbo | Tm =
. = __ L.
PO le—Tigp—» LI LI j«—Tp— LI LI LT
To Tm Tb Tm
DTMF
osc.__ [[1 | |
e Ty Hi-impedance
Pulse mode LNB redial timing
LNB=2,3
HKS — 1
T LROP
KEY IN
Tdo —» |
KT 1
s —_>_| j&— Tkt
XMUTE O H
HDO
SbO " T T T T T 1 LTt
e S
PO e d_’| e d_’|
DTMF le— Tip —[ | Tip —»l
0osc 1 I
=Ty Hi-impedance
DTMF mode LNB redial timing
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TIMINGIDIAGRAMS (continued)

HKS
KEY IN L2 ] [RO/Py L3 ]
KT [ [ M
i = | B
fe— To —
HDO
SDO ——~ "7~~~ . 15 |
PO e sy — s uy
Tidp Tidp
DTMF
OSC. l |
————— Hi-impedance
Pause key operating timing
HKS
KEY IN L 2] LT | 3]
KT O O
= 1 [7] [~
[e— Tpt —>
HDO
SDO O N O t
o 5
DTMF
OSC.
—————— Hi-impedance
Pulse to Tone (P® T) operating timing
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TIMINGIDIAGRAMS (continued)

HKS

KEY IN 2

Tm-—q k—
KT ]

NI
HDO
<]

N T e
Tt Trp=300ms
DTMF
0sC
—————— Hi-impedance
Flash key operating timing
HKS
KEY IN 2 B
—>| Tdb |<—
KT | |
spo 7 (I rrrrrrrriJ "~

sT sT bOb1 b2 b3 b4 b5 spt spt

_’| |<_ Thoit
_______________ Tlol1lol1lo 0 0 0 o1
L M

Hi-impedance

Note: L=LSB, M=MSB, sT=START bit time, spT=STOP bit time

SDO operating timing
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TIMINGIDIAGRAMS (continued)

HKS I [
KEY IN HE HD[ |HF |HD HD)| HD[ |HF |HD| |HD@

HFO [ | | | [ 280ms

HDO [ I [ L] L] L | L

XMUTE =~~~ 777~ 1 [ 71 [ [ 1 [~

1) J e

P_O _____________________________________________________
MELODY I | I | | | | I I I

——————— Hi-impedance

@ :1t can be triggled by extension telephone set for hold function release

HF and HD operating timing

AEl HF
HKS
KEY L 5 ] L O |
KT ]
—>| Tdly |<—

OSC. I | | |

—| "0 digit dialing time  |«—

—————— Hi-impedance
Off-Hook delay time
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TIMINGIDIAGRAMS (continued)

SC91415

—>»  Toff |e—

RING
—»  Ton |e—

DRING I |
HKS I
RMUTE

Timing of receiving an incoming call
RING
DRING
HKS I
RMUTE I

Timing of making an outgoing call
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TYPACALIAPPLICATIONLCIRCUIT(foriSC91415)

et HOOK To HANDFREE
I
HANDSET
_ e sWiB® 470kQ
_ 1N4148 2.7kQ —
+—P—— JUMPER
) 01pF  220pF co45
Tip O— — > [HFO O
100kQ JUMPER
gl N8 1 7o hEG 5
2 =
IS 1N4148X3
Ring +
© 1A Bridge 0% 1N4148 T g a7yF 1040 0.10F
5.1V [ u T
ﬁobﬁ g - —A _|_ HEO cor
(=]
47kQ =
OApF == AL L 0.01yF 22060
INA148  47kQ _
+  —<CCOLaKT]
BRIDGE L 100k [ =
v K = 560kQ JUMPER
INA148 47K
i — O O—
221F 50V
o 560kQ 560kQ
__|. Voo mmoﬂol BR CE
Voo = - TT
1.2M0) 560K 4) 20198 15V
47k JUMPER m m m m LCD =
DRING WH_ 560k 2 g 2 8 DRIVER H
+| 1.0uF C a
= = JUMPER PRZ SC91415DK
1 2 [ 3 [ vD [ewm s g =
3
PC817 1] 4 5 6 F | EM2 e 3
7 8 9 A | EM3 9, 3
*T 0 # RD/P ST
M1 M2 M3 M4 M 2TO 4 LINE AUDIO
e w7 Ve Ve W10 SPEECH POWER
NETWORK AMPLIFER
3.58MHz4—|[]
e T T

&mmoxb ﬁ 560kQ _.u_”_ 560k

560kQ

——— — 1

|||—

10pF 10pF =
BUZZER |_| |_|
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CHIPLTOPOGRAPHY
)
! o
Size: 2.16 x 2.33 mm?
PADICOORDINATES (Unit: nm)
No. Symbol X Y No. Symbol X Y
1 P1 -1002.4 -256.3 12 P12 1006.5 350.1
2 P2 -1002.4 -450.7 13 P13 1006.5 608.3
3 P3 -1002.4 -649.1 14 P14 1007.2 846.3
4 P4 -1002.4 -878.2 15 P15 849.2 923.4
5 P5 -839.9 -925.4 16 P16 556.0 923.4
6 P6 -563.3 -925.4 17 P17 379.6 923.4
7 P7 321.0 -925.4 18 P18 108.0 923.4
8 P8 721.4 -926.5 19 P19 -1002.4 719.1
9 P9 1006.5 -794.9 20 P20 -1002.4 501.8
10 P10 1006.5 -639.7 21 P21 -1001.4 200.2
11 P11 1006.5 -343.1 22 P22 -1002.4 5.1
Note: The original point of the coordinate is the die center.
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PACKAGEOUTLINE
DIP183002.54 UNIT:iImm
‘ 2.54 v
o o s e e e e A s I T *
g 3 °
) N N [ N I U N [ NN NN B v e v
fe—> 7
Loz 15 Degree
. 23.124+0.3 |
x
:
H | )
0.5MIN 1 4
I =
|8
—> | le—
0.46 1.27MAX
DIP(2013002.54 UNIT:imm
‘ 2.54
. 1 1 1 1 1 -1 1 1 1 ] 4 °
’ Ny N S R Sy
127 150degree
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0.51MIN ‘:
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2
v
—»f |
0.51
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PACKAGEOUTLINE (continued)
SDIP[22(300(2.54 UNIT:[mm
‘ 2.54
[ 1 1 1 3 —3 31 -3 3 [717[@] B -y
;{%;I
O T ] JCI0 I 2y
127 15de/g:ee
P 26.4+0.3
z v 2
z |
&t || T2
||
>l
0'4467 1.27M:;
SDIP[24(300(2.54 UNIT:[mm
2.54
11 -1 1 -1 1 1 [ IJil—Ij_I 1 1] < %
.
‘DEEI:IEIEIEIEICIEIEID (S —
1.27 15 degree
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z
2
v HIE
e 1[4z
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—»| |
-
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HANDLINGIMOS/DEVICES:

Electrostatic charges can exist in many things. All of our MOS devices are internally protected against
electrostatic discharge but they can be damaged if the following precautions are not taken:

- Persons at a work bench should be earthed via a wrist strap.

- Equipment cases should be earthed.

- All tools used during assembly, including soldering tools and solder baths, must be earthed.

- MOS devices should be packed for dispatch in antistatic/conductive containers.
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