Ordering number : EN 5556

CMOS LSI

No, 5556

LC73750, 73750M

Serial /O Dialler with Keyboard Input Functions

Overview

The LC73750 and LC73750M are dialler 1.SI for both
dual-tone multi-frequency (DTMF) and pulse telephone
equipment. This single chip combines keyboard scanner
circuitry, a dial signal generator, and a serial HO interface.
It provides dialling during power outages and features
user-defined keys that are ideal for such applications as
facsimile machines and cordless telephones with built-in
answering machines.

Operation

When the AC power is on, the serial interface passes the
keyboard data to the microcontroller. The dial signal
generator reads serial data from the microcontroller and
converts it into the diafling signal.

During a power outage, the keyboard data goes directly to the
dial signal generator for conversion into the dialling signal.

Advantages

* Reducing the keyboard inputs, pin inputs (HOOK, P/T,
DPR, etc.), and output port to a single LS] eliminates the
need for a dozen I/O ports on the microcontroller.

» The chip allows the creation of a dialling mechanism
that operates even when the AC power is off.

* In addition to the regular dial keys, there are user-
definable keys that may be used to customize the
application,

» The chip eliminates the need for key scan and dial
output control code in the microcontroller's ROM.

' Features

* Uses CMOS technology capable of directly operating on
the telephone line.

+ Permits the use of a single-contact keyboard.

+ Connects to the microcontroller via a serial IO port.
(Includes a built-in interrupt port.)

¢ Includes a built-in oscillator circuit (fosc = 3.58 MHz)
that can be used with a erystal oscillator or ceramic
resonator.

* Includes a high-precision DTMF signal generator
(+0.03%, -0.11%) that simplifies the task of choosing a
ceramic resonator.

* Generates 16 DTMF signals.

* Offers a choice of 101 ms and 62 ms for DTMF signal
duration.

¢+ Contains a 32-digit memory buffer that doubles as a
redialer.

¢ Supports writing of mode changes and pauses to the
memory buffer.

* Automatically inseris a pause after a mode change
during pulse dialling.

* Automatically inserts a hooking pause after an off-hook
or flash operation.

* Supports mode changes in one direction only--from
pulse dialling to DTMF.

s Supports pulse dial rates of 10 and 20 pps and
make/break ratios of 33%/67% and 39%/61%.

= Supports on-hook dialling during stand-zlone operation.
(Supports handsfree operation with QUT pin.)

* Permits direct control of dialler output ports (MUTEL,
DP, OUT) with serial data.

* Supports hook control.

 Offers choice of flash intervals: 230 ms and 700 ms.

*» Offers choice of pause intervals: 2 s and 4 s.

» Supports keyboards with up to 43 keys--that is, a
maximum of 27 user-defined keys.

* Generates key tone signals from valid key presses in
stand-alone mode,

+ Supports microcontroller control of key tone circuit
when AC power supply is available. (Supports
combined use with stand-alone mode.)

. ¢ Offers a wide selection of special key operations

involving simultaneous presses.
*» Operates over a broad range of voltages:
— Pulse mode: Vpp=15t055V
— DTMFmode: Vpp=2.0to 5.5V
* Package
- DIP36S
— MFP36S
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Package Dimensions
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Block Diagram
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Pin Descriptions

Pin No. j Symbol [lie] Functions
1t06 {R1toR6 [ Row input pins
7 |Ho [ | O direction control pin: LOW for input and HIGH for output. Schmitt imput.
8 _|CK I__| Data input clock. Schemitt inpul. _
o |oaTA yo | Data inputioutput with direction controlledt by VO pin. During output, the IRT pin can also produce output, permiting
combined use of the DATA anﬁT pins.
10 1d 0 This pin goes LOW when the mptn changes, the P/T pin changes, or a key switchas on or off. During stand-alone
operation, the pin is in a high-impedance state. N-channel open drain output,
1 TES | ;I‘:z?l input. Pull this pin LOW when the power is applied and whenever the dialler Is to be reset during operation. Schmht
12 OFFHOOK| | Hook switch input. HIGH indicates on hool; LOW, off hook. Schmitt input.
13 =G | Pin that selects whether the dialler is controlled via the serial port {HIGH) or operates in stand-alone mode without going
through the port (LOW). Schmitt input.
14 F-SEL | Flash interval selection pin; 280 ms {HIGH) or 700 ms (LOW).
15 P-SEL | Pausa interval selection pin: 2 s (HIGH) or 4 & {LOW).
16 XIN i Pins for connecting a crystal or ceramic oscillator with a frequency of 3.579545 MHz.
17 XOUT 0
18 Vop Power supply pins.
19 Vsg
20 DTMF O | DTMF output. NPN emitter follower output,
21 MUTE2 O | DTMF mute output. N-channe! open drain output.
22 MUTE1 O | DP mute ocutput, N-channel open drain output.
23 |DP O | DP output. N-channel open drain output,
24 |HKeTL o | ook control output pin. During stand-aione operation, this produces the same output as the OFFHOOK pin, P-channet
open-drain ocutput.
25 ouT o 2:; l;ot&:nr\tmlkad by serial data. Using this as a speaker mute signal permtis hands free operation. N-channel open drain
26 KEYTONE | O | Output pin for key tone during valid key presses. Thia produces a 1.7-kHz tone for 32 ms. Complemantary output.
27 DPR I Dial pulse rate selection pin: 20 pps (HIGH) or 10 pps (LOW).
28 PIT | Pulsefione selection pin: pulse (HIGH) or tone {LOW).
29 8MR 1 Make/break ratic selection pin: 33%/67% (HIGH) or 39%/61% (LOW).
301036 | C1 to c7 | Column input pins.
2Z: High impedance
Note: If an input pin Is not used, connect it permanently to the appropriate logic input level {e.g., GND or Vip).
Specifications
Absolute Maximum Ratings at Ta = 25, fosc = 3.579545MHz
Parameter Symbel Conditions Ratings unit
Maximum supply voltage Vpp max ~03t0+6.5 v
Maxtmum input voltage Vi max =0.3 to Vpp+0.3 V'
Maximum output voltage Vout max -0.310 Vppt0.3 v
Power drain Pdmax [Tas70°C 250 mw
Minimum load resistanca R min DTMF ~ Vgg pin 1 k0
Operaling temperature Topr -30 to +70 °C
Storage temparature Tsig 4010 +125 C

No. 5556-4123
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Permissible Operating Ranges at Ta = 25, fosc = 3.579545MHz

Ratings
Parameter Symbol Conditions Unit
min typ max
Sower suoply valtage Voop Pulse modse 1.5 55 Vv
PPy Voot | DTMF mode 2.0 5.5 v
Vi Non-Schmitt Input pins 0.7V Vi v
Input HIGH level H pre oo oo
ViHs Scheitt input pins 0.8Vpp Voo v
V) Nan-Schmitt Input pins V 0.3V v
Input LOW fevel L PP 88 oD
Vis Schmitt input pins : Vgs 0.2Vpp v
Key contact resistance | Rig 10 KQ
Keyboard capacitance | Ci 330 pF
- f Neutral frequency = 3.579545 MHz -1.3 +1.3 %
Osciltator pin standard
Rs 100 Q
Electrical Characteristics at Ta = 25, fosc = 3.579545MHz
Ratings
Parameter Symbol Conditions g Unit
min tvp max
Ippp Dial pulse output, oulputs open, Vpp=3.0V 0.3 0.5 mA
Operating current drain
Ioot DTMF output, outputs open, Vpp=3.0V 05 1.0 mA
Static curent draln Ipp(ST) ' Standby operation, outputs open, Vpp=1.5t055V 1 pA
Memory retentlon voliage | Vpr Across Vpp and Vgg 1 v
Memory retention cument | lpg Vop=10V 0.5 WA
limn RES, 10, CK, SNG, bPR, P/T, BMR, FSL, PSL 1
Input pin current —— WA
o RES, IO, CK, SNG, DPR, P/T, BMR, FSL, PSL -1
it All key pins, Vpp = 1.5V, Vi = Vs =20
likz All key pins, Vpp = 5.8 V, Vi = Vgs -300 pA
Key pin current -
lowks All key pins, Vpn = 1.5V, Vo x =04V 200
loike All key pins, Vpp = 5.5V, VoL = 0.4V 0.7 mA
Output pin leakage curtent| lope V0 =Vpp, Vpp = 5.5V, Outputs off 1 pPA
Vop= 1.5V oy =—250 pA
Vous KEYTONE, HOOKCTL Vpp—05
Vop=55V Ign=-1mA
Oulput pin vol Vorz KEYTONE, HOOKCTL Vop~1
ulp ge. Vpp=15V lg =250 pA 04 v
Vou KEYTONE, OUY, MUTES, MUTEZ, TAT, OF
Vpp =55V lg_= 250 pA 0.4
VoLz KEYTONE, OUT, MUTE], MUTEZ, TRT, DP

No. 5556-5/23
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AC Characteristics at Ta = 25, fosc = 3.579545MHz

Parameter Symbol Conditions Ratings Uit
min typ max
Key debounce interval Tko 32.0 ms
Pin debounce Interval Terp 54.9 ms
Key scan frequency fxse 2185 Hz
Key tone frequency ficr 17478 Hz
Key tone output interval | Ticr : ’ 32,0 ms
Pauss kerval Tap P-SEL pinis LOW 40 s
P-8EL pin is HIGH 20
Mode setting bit D4 is 0 101.3
DTMF transmisslon ime  } Turon Mode seting bit D4 18 1 ey ms
Mode setting bit D4 is 0 1018
DTMF intardigit pause TMFOFF Moda setiing bit D415 1 P~ ms
F-SEL pin|s LOW 700.0 ms
Hooking interval The F-SEL pin is HIGH 266.6 ms
Hooking pause Tekp F-SEL pinis LOW 8183 ms
F-SEL pinis HIGH 1.22 ms
Low tone amplitude Vor Vpp=35V,RL=10KQ 165 200 240 | mVrms
Tone output ratio dBCR Vpop=20t0 565V, RL=10KQ 1 2 3 da
Tene output distortion %DIS Vop=201055V,RL=10KQ 10 %
Pulse Qutput
DPR pin | BMR pin ] Dial pulse rate | Predigit pause | Interdigit pause | Make ratio
L H 10.0 PPS 33.0ms 833.0ms 33.0%
L L 10.0 PPS 39.3ms 839.0ms 393%
H H 200 PPS 16.5 ms §66.5 ms 33.0%
H L 20.0 PPS 19.7 ms 569,7 ms 393%
DTMF Output Frequencies
Input Output requency {Hz) Daviation (%)}
Standard | LC73750
Rt 697 697.0 +0.01
A2 770 770.1 -0.02
A3 852 852.3 -0.03
R4 941 942,0 -0.11
1 1209 1209.3 =0.03
c2 1336 1335.7 +0.03
ca 1477 1476.7 +0.02
C4 1633 1633.0 +0.00

No. 5556-6/23
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Serial Data Format

16-Bit Output Format
o When including !RT data wih the DATA pin output, ____———>
. puk 'O LOW a second time after 16 clock cycles.
SRy e —n T i

—»T3%= * The dialer shifts the DATA output at the failing edge of TK.

KEY KEY KEY KEY KEY KEY OFF KEY DFR P/T BMR F HOOKBUSY PIT PIT
Q0 ©1 Q2 Q3 Q4 Q5HOOKON PIN SELCTL OUT OUT IN
or
OUT Select with mode selting command.

§-bit key code

S

A

T1, T2, T3, T4, T5, T6: min. 1us

ADBIBL

8-Bit Input Format

—Tae—

B o

L.
I D
A

The dialer reads the DATA output at the falling edge of CK.

DATA ﬁﬂﬁﬁﬁa@ D7 When the source does not generate an interupt
the output ieve! is HIGH.
When the source generates an interrupt the
DATA a H @@ ﬂ H a 7 oumUt lgvat i Low. .

No. 5556-7/23
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Dial Qutput Timing
Pulse mode
Input key —”—’:']
MmEd I I _
& L [ |
(10pps) Pl i : : ;
133 or 39} Approximately 840 ms Approximately B0 ms -
i MS ¢ {(Approximately 570 ms for 20-pps)
100 ms
{50 ms for 20-pps}
’ ADG303
DTMF mode
Input key —M
MUTE2 :l
me MW
= 1 e 2 | :
S PSRN RN PO S
10ms 101ms 10ims 101ms  101ms
ADGIGA
Flash operation
Input key l.:l
MUTET _l— l
G |
P i o0ms 700ms or 280ms 20ms || |
S N
ADBIR5

No. 5556-8/23
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Input Code Table
D7 | DB| D5]| D4 | D3| D2 | D11 DO | Written to RAM | Data meaning and comment
X|oj0|lofjo]o]o]| 0}YES KEY D
XJ]ojojojojlo]|o|1]|YES KEY 1
Xfojopolo|lo] 1] o}YES KEY 2
X{ojo0jo0o]lojo]| 1 1 | YES KEY 3
Xjojojojloj1]o]| o|YES KEY 4
X(ofjfojojo|1]| 0] 1}YES KEY 5
X|o0{o0ofojo]1 1] 0 {YES KEY &
X{tojpofojlofn 1 1 | YES KEY 7
XtojojJol1 0| 0] C|YES KEY 8
Xpo0|lotpo 1 c| 0] 1]|YES KEY 9
X{ojojol1 ol 1 0 | YES KEY 0
X]0j0f0]1 o] 1 [ YES KEY *
Xrojo|o]1 1] 01 0 ]YES KEY #
X|0j70|01]1 1]10]| 1]|YES KEY A
Xtfolo|o 1 1 1 0 | YES KEY B
Xpo0lo [1] 1 1 1 i | YES KEY C
x{olo|[1]o|lo|lo]|ofNo OUT-ST (DUT pin control)
xXjolej1]o]lofol (N OUT-END (OUT pin conlrol)
X{ojJoj1]o0]oOo] 1] 0}NO PAUSE release {valid only during a pause)
X|jopotp 1 0Djoj|1 1 [NO FLASH
XJ]oloj1]o]|1]. 0] 0]|NO STOP (Stops dialling and then selzes and retains the circuit)
X|loloj1]loe]1|o0] 1 |NnO AD {Aedial}
X|olo|1]o[41] 1] 0|NO MUTETL-ST (MUTET pin control)
lolo]l1{o|l1][1}1]NO MUTE-END (MUTET pin control)
XxXlolof1|1]ofle]olno DP-ST (Stops dialling and breaks the circult)
X{tolof1]1]o]o]1[ND DP-END (Selzes the drcuit and inserts a hooking pause)
X101{o0 1 1 0] 1 0 |NO DTMF-OFF (Disable continucus DTMF transmission of last digit)
Xjolo| 1 1 o] 1 1 | YES MODE-CH (Mode change—from pulse to tone only)
XxX|oto] 1 1 1 0| 0 |NO OSC-START
X|jlojo|1 1 10| t]|YES PAUSE
Xtojol1 1 1 1] 0 |NO ON-HOOK (HOOKCTL = Z)
X{010]1 1 1 1 1 |NO OFF-HOOK (HOOKCTL = H}

Z: High impedance

Mode Setting Command
The dialler writes input in the following format to its internal mode register, not to RAM.
D7 D& D5 D4 D3 D2 D1 Do ‘When the power is applied, the dialler sets KEY-SL to
X | MODE| VEST |[DTMF-SL| OUT-SL| KEY-SL{ PT | b11-sL| the following values according to the state of the
X 1 0 [-1"62ms|"1"Retain| "1"JPN | “I"Pulse | *1"OUT | BMR input pin.
"0"101 ms| "0"Reset | “0"USA | “0"Tone | “G°F-SEL

D7 controls key tone output: Enabied (HIGH) or disabled

(LOW),

* BMR = "0” (39%) — KEY-SL = "0" (USA)
* BMR =*1" (33%) — KEY-SL = “1” (JPN)

The dialler sets the other register bits to “0”,

No. 5556-9/23
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DTMF-SL (D4)

+ This bit controls the minimum DTMF transmission time.

« This bit is “0” when the power is first applied, during a power outage (SNG =LOW), and after a reset.

* When D4 = “1” (for a time of 62 ms), continuous DTMF transmission is impossible, so a DTME-OFF command is not
necessary. '

OUT-SL (P3)

» This bit controls whether the dialer retains or resets the OUT output pin and HKCTL output pin active states when the
power fails--that is, when SNG switches from HIGH to LOW.

« This bit is “0" when the power is first applied and after a reset.

* When D3 = “1” (retain) and the power is off, pressing the ON-HOOK dial key changes the states of the OUT and
HKCTL pins. The OUT output pin is used for speaker mute control. See the state transition diagram below.

Normal mode ON-HOOK dial key Monitor mode

HEKCTL output pin = HIGH - > HKCTL output pin = HIGH

OFFHOOK input pin = LOW ON-HOOK dial key OFFHOOK input pin = LOW

OUT output pin = HIGH - OUT output pin = LOW (speaker on)
User replaces the handset. User picks up the handset. User replaces the handset.

OFFHOOK input pin = HIGH OFFHOOK input pin = HIGH

User picks up the handset.

Y OFFHOOK input pin = LOW
Standby mode ON-HQOX dial key On-hook dialling mode
HKCTL output pin = LOW - HECTL output pin = HIGH
QOFFHOOK input pin = HIGH ON-HOOK dial key OFFHOOK input pin = HIGH
OUT output pin = HIGH - OUT output pin = LOW (speaker on)

Note: When D3 = “1” (retain), MUTE] and OUT pins are the same output.

» When D3 is “0” (reset), a power outage breaks the connection (i.e., HKCTL becomes high impedance) even if, for
example, the dialer is in the on-hook dialling mode.

KEY-SL (D2)

» This bit switches key operation specifications between Japanese and American standards. The Japanese specifications
require detection of an all-off state for the keys before recognizing a valid key. The American specifications do not
require this detection.

» When the power is applied, the dialer sets this bit to the following values according to the state of the BMR input pin.

BMR = LOW (39%) — D2 = “0” (USA)
BMR = HIGH (33%) — D2 = 1" (JPN)

No. 5556-10/23
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P/T (D1)

= This bit controls the dialling mode: pulse or tone.

* When the power is applied, the dialer sets this bit to the following values according to the state of the P/T input pin. .
P/T = LOW (Tone) — D1 = “0”
P/T = HIGH (Pulse) —» D1 = “1"

* During a power outage, an OFFHOOK signal and flash input causes the dialer to reread the pin state.
D11-SL (DO)

» This bit specifies whether bit 11 of the 16-bit serial output contains the F-SEL input state or the OUT output state.

* When the power is applied, the dialer sets this bit to "0," the F-SEL input setting.

* For a configuration supporting handsfree operation during a power outage and allowing the user to toggle between the
normal and monitor modes with the ON-HOOK dial key, this bit is necessary to determine which mode the dialer was
in when the power is restored.

No. 5556-11/23
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Key Code Table
c1 c2 cs - c4 cs Cé c7 GND
1 2 3 F F1 F2 F3
Rl
000001 | 000010 | 000011 | 010011 | 10000% | 100010 | 100011
4 5 6 P F4 F5 F6
R2
000100 ( 000101 | 000110 | -O1i10%i. | 100100 | 100101 | 100110
7 8 9 RD F7 | 8 Fg
R3
000111 { 001000 | 001001 | 01010t | 100111 | 101000 | 101001
. 0 # FO F10 F11 F12
R4
001011 | 001010 | 001100 | 100000 | 101010 | 101011 | 101100
F13 F14 F15 F16 F17 F18 F19
R5 . .
101101 | 101110 | 101111 | 110000 | 110001 | 110010 | 110011 | .
F20 F21 F22 F23 F24 F25 ¥26 | ON-HOOK
Ré , DIAL
110100 | 110101 | 110110 | 110111 | 111000 | 111001 | 111010 011111

Note: The ON-HOOK DIAL Is for toggling the state of the HKCTL pin during stand-alone operation. This key code |s generated by short-¢irculling the R6 line
with the ground.
The diater also producas test mode key codes for the combinations shown in the following Table.

Test Mode Key Codes
Key matrix Key operation Key codé
HRow Column
A1, R4 C5 Two-member combination F1-F10 010000
R2, R3 C5 Two-member combination F4-F7 010001
RA1,A3,R4 |C5 Three-member combination F1-F7-F10 111111
ions 7-F1 and 1-F7, + ~7-F1-F7, mber
RiRs  [oncs | Twomenborcabhatons a7 o manbar combintons 17717, nd troome 1o
A1 A3 C4. C5 Two-member combinations RD-F1 and F-F7, four-membar combinations F-RD-F1-F7, and three-member 111101
' ! comblinations F-RD-F1, F-RD-F7, F1-F7-F, and F1-F7-RD.
R2, R3 C1,C2,C5 | Three-member combinations 4-8-F7, 4-8-F4, and 5-7-F7 plus other combinations mixing R2, R3, C1, G2, and C5.] 010010
R1,R2,R4 1C1,C2,C3 | Three-member combinations 1-5-# and 2-4-# plus other combinations mixing R1, A2, R4, C1, G2, and C3. 111110

No. 5556-12/23
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Pin Assignment

xR 3]

T D

res [
OFFFOOK [12
SN i3
F-SEL [14]
P-SEL [15]

XIN [18]

xouT 17}

vop [1g]

" [A] N E3ks)

LC73750
LC73750M

35] €2
34| T3
33| ca
32 €5

3;0| T7

20] BMR

28] PrT

27] DPR

26] KEYTONE
25| OUT

24] HKCTL
23] BF

22 WOTET
21] MOTEZ

20 oTMF

19] vag

Top view

ADSXE
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Pin Function

Pin No. | Pinname Internal connections
voo |
J— — -
1106 [RitoR6 =
30te38 |CitoT7
—=] -
AOEIST
_ vob
7 10
8 |CK
oK C—w\ @O—
11 RES
12 OFFHOOK
13 SNG
. ADBIH
V,
9 DATA DD
14 F-SEL
15 P-SEL
27 DPR
28 PIT
29 BMRA
ADE3GD
Voo
16 XIN |
}‘P_
xin. [} AN .
AAA <l
17 XOUT .
xour [} A0B370
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PinNo. | Pinname intemal connections
vop
20 DTMF
ADSITY
10 |AT O
21 MUTE2 — |_
22 MUTE1
23 |DP
25 |ouT hoeare
Vob
24 HKCTL
ADBITY
VDD
-
g DATA
—]
ADBITE

No, 5556-15/23
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1. Dialer's 16-bit serial output

The following timing chart shows the dialer’s 16-bit serial output.

To
T2 T1, T2, T3, T4, T5: min. 1ps
T —)IT4I(-. -

o mawmwwawww

KEY KEY KEY KEY KEY KEY OFF KEY DPR P/T BMA F HOOKBUSY PIT PIT
Q0 O G2 03 Q4 Q5HOOKON PIN SELCTL OQUT CUT IN
or

6-bit key code OUT-Select with mode setting command.

LOEEEE
‘S,

ADGATS

* 6-bit key code (DO to D5)
This field gives the key code for the key just pressed (KEY ON transition from LOW to HIGH) or released (KEY
OFF, transition from HIGH to LOW). If the interrupt is not for a key on/off event, this field retains the previous key
code. .
The bits are transmitted LSB first. The bits for the key 1 key code of 000001, for example, become the following.

KEY KEY KEY KEY KEY KEY
Q Q Q@ Q M Q5
N A A A

1 0 0 0 0 0
Nole, however, that since DATA uses negative logic, the pin outputs raverse the bits. The key 1 key code, therefore, becomes the following.

KEY KEY KEY KEY KEY KEY

Q Q Q2 Q3 Q4 Q5

N T

0 1 1 1 1 1
KEY Q5 and KEY Q6, the uppermost two bits of the key code, divide the key codes into the following categories.
KEYQS5 | KEYQ4 Category
Dial data: 0-9, *, #
F, P, RD, F32, two-key combinations, three-key combinations

-l |
—~|o|=]c

User-defined koys

+ OFFHOOQK (D6)
This bit tracks the OFFHOOK input pin state after the elimination of chatter.

OFFHOOK input pin state | OFFHOOK bit | DATA (negative loglg) pin output (D6)
HIGH (on hook} “H" “_1"
LOW (off hook) L7 "H*

The chattering interval for this pin Is approxdmately 556 ms.

No. 5556-16/23
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* KEYON (D7)

This bit tracks the key state (pressedfreleased = HIGH/LOW) for va]idlkey events {(including simultaneous pressing)

afier the elimination of chattering. The chattering interval is approximately 30 ms,

KEYON DATA {negative logic) pin output (D7)
Key pressed "H" L
Key released "L “H"
* DPR (D8)
This bit tracks the DPR input pin state.
DPR input pin state DPR DATA {negative logic) pin cutput (D8)
“L" (10PPS} “L* “H
“H" (20PPS) "H* "L

* P/T pin (DY)

This bit tracks the P/T input pin state after the elimination of chattering.

PIT inpul pin state P/TPIN | DATA (negative logic) pin output
“L* (tone) "L H”
“H" {pulse) “H* “Lr

* BMR (D10)

This bit tracks the BMR input pin state.

BMR input pin state BMR DATA (negative logic) pin output (D10)
"L" (39%) by ‘o
H” (33%) “‘H" L

» F-SEL or OUT (D11)

This bit tracks the state of the F-SEL input pin or OUT output pin.

State of F-SEL input pln or QUT output pin F-SEL or OUT | DATA (negative logic) pin output (D11)
“L* (700ms) or OUT ="" N “H
“H* {280ms) or OUT = “H* “H i

« HOOKCTL (D12)

This bit tracks the HKCTL output pin state,

HKCTL output pin state | HOOKCTL | DATA (negafive logic) pin output (D12)

“L" {off hook}

o

upye

"H” {on hook)

"

u»

» BUSYOUT (D13)

This bit indicates whether the dialer is in the process of dialling. (The process includes flash operations hooking pauses.)

BUSYOUT

DATA (negative logic) pin output (D13)

"

Dialling "H"

Not dialling L "H”
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» P/T OUT (D14)

This bit indicates whether the dialer output represents pulse or tone dialling.

P/TOUT | DATA (negative logic) pin output (D14)
Pulse dial output H N
Tone dial output “1.° “H®

* PITIN (D15)

This bit indicates whether the dialer input represents pulse or tone dialling.

This bit indicates whether the most recent output was pulse or tone dialling.

PITIN

‘DATA (negative logic) pin output {D15)

Pulse dial input

H

e

Tone dial input

.

"

For example, if the dialer is in pulse mode (P/T IN = HIGH), & mode change command changes
it to tone mode (P/T IN = LOW).

2. Dialer 8-bit serial data input

The following is the data format for the dialer's 8-bit serial input,

o

S U TUUUT
o (ooforfozfosoefos o)

ST ST ST

When the source does not generate an Interupt .
or include the IRT data, the Input leval Is HIGH. ADSITE

For example, if the dial data input is for key 1, the bit stream becomes the following when transferred LSB first.

Since DATA uses negative logic, the pin outputs reverse the bits, producing the following,

% nnnnnn

D7 D6| D5| D4a| D31 D2 [ D1 [ DO | Written to RAM | Data meaning and comment
XlojojJojJojojo] i YES KEY 1
Do DI D2 D3 D4 D5 D& D7 Setting D7 to HIGH produces key tone output.
R Here, D7 Is LOW.
i ¢ 0 0 0 o0 O

R T

Y CU e T3

DATA

\ Do ’ D1 D2 D3 D4 D5 DSs D7 When the source does not generate an interrupt
or include the IRT data, the input level is HIGH.

0 1 1 1 1 1 1 1

ADGITT
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¢ OUT-ST command

D7{D5| D5 D4| D3| D2 | D1 DO | Wiitten to RAM Data meaning and comment

X{ojJo]J]1]otojo] O NO QUT-ST (QUT pin control}
10 {HEX} Sefting D7 to HIGH produces key tone output.
Here, D7 is LOW.

* This command sets the OUT pin output (N-channel open drain output) to LOW.
Since DATA. uses negative logic, the pin outputs reverse the bits, producing the following,

£

P15 >3- > T5e-

DATA D0 D1 D2 D3 \ D4 f D5 D& D7 When the source does not ganerate an intarmupt
orinclude the IRT data, the input ievel is HIGH.

i1 1 P01 1 1
. ADSITA

s QUT-ST command

D7| DBy D5{ D4} D3| D2 | D1 | DO{ Written to RAM | Data meaning and comment

X|lojJol170]0|0]1 NO OUT-END {OUT pin control)
11 (HEX) Setting D7 to HIGH produces key tone cutput.
Here, D7 is LOW,

* This command sets the OUT pin output to high impedance.

» PAUSE release command

D7iD6E|D5| 04| D3| D2 | D1 | DO | Written to RAM | Data meaning and comment
X{010|]1]J]0jJ0(1]¢C NO PAUSE release {valid only during a pause)
12 {HEX) Setting D7 to HIGH produces key tone ouiptt. Here, D7 is LOW.

* This command terminates a pause during dialling. If the dialer is not in the middle of a pause, this command is ignored.

* Flash command

D7| D6 D5 D4 D3| D2 | D1 | DO | Written to RAM | Data meaning and comment

XJ]oj{oj1jojo|1]1 NO FLASH
13 (HEX) Setling D7 to HIGH produces key tone output.
Here, D7 is LOW.

 This command produces a flash operation and inserts a hooking pause.

« After the hooking pause, the dialer generates an interrupt.

* Flash commands cannot be overlapped. Any flash commands during the execution of a flash command are xgnored
» The DP output is LOW for 700 or 280 ms. The MUTE] output takes the following form,

BF output Hooking pause

MUTET output | :

..

]
'
]
]
¥
A
T
1
.
.
.
]
L

(o= -=en-

! 700msr280ms
¢

SR

10ms 10ms
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* Stop command

D7| D8|D5| D4] D3] D2 | Dt | DO | Writento RAM | Data meaning and comment

X|0{o0 1 0 1 ] 0 NO FLASH
14 (HEX) Setting D7 to HIGH produces key tone output.
Here, D7 is LOW,

* This command forces dialling to terminate.

* It also terminates a hooking pause.

* The dialer does not generate a dialling complete interrupt.

* A stop command during pulse dialling has the following timing.

ew U1

MUTET pin |

* A stop command during tone dialling has the following timing, STOP command inputtiming - sosseo

MUTEZ pin

]
[

t
STOP command input timing

ADB381

¢ RD command

D7{D6| D5| D4 D3] D2| D1} DO | Written to RAM | Data meaning and comment

Xlolo|l1]o0]1]lof1 NO AD {Redlal)
15 (HEX) Setting D7 to HIGH produces key tona output.
Here, D7 Is LOW.

* This command produces a redial using the contents of the dialer's RAM buffer. This redial is subject to the following
conditions.

* Any dial data following a command seizing the circuit (i.e., the OFF-HOOK, DP-END, or FLASH command} is
ignored, :

» If the preceding dial string contained more than 32 digits, it is ignored.

* MUTEI1-ST command

D7ID6{ D5 D4| D3| D2} D1 | DO | Wiitten to RAM | Data meaning and comment

X|0o0j01t| 0] 1 110 NO MUTE1-ST (MUTET pin control)
16 (HEX) Setting D7 to HIGH produces key tone output.
Here, D7 is LOW.

¢+ This command changes the MUTEL1 output (N-channel open drain output) to LOW.

* The output level remains LOW after a dial pulse.

* Normally, the level remains LOW until there is a MUTEI-END command.

*» When the power is first applied, when the RES input is LOW, or when the SNG input is LOW, MUTEI is reset, and
the level returns to high impedance.
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« MUTEI1-END command

+ DP-ST command

D7| D6 | D5| D4 | D3 | D2 | D1 | DO | Written to RAM | Data meaning and comment
Xr1opo] 1t 0 1 1 1 NO MUTET-END (MUTET pin control)
17 (HEX) Setting D7 to HIGH produces key tone output.

Here, D7 is LOW.

* This command changes the MUTE] output (N-channel open-drain output) to high impedance.
* During dial pulse output, the MUTET] pin is LOW in synchronization with the dial output.

D7|D6|D5|D4| D3| D2| D1 | DO | Wiitten to RAM | Data meaning and comment
X]1o]o]|1 1jJ]oro]o0 NO BP-ST (Stops dialling and breaks the circult)
18 (HEX) Setting D7 to HIGH produces key tone output. Here, D7 is LOW.

» This command changes the DP output (N-channel open-drain output) to LOW.
* This command takes precedence over dialling output, forcing the latter to terminate. The dialer does not generate a

dialling complete interrupt.

» DP-END command

D7 | DE| D5| D4a| D3| D2 | D1 | DO | Wiitten to RAM | Data meaning and comment
X|ojo{1|]1]ofjo]1 NO DP-END (Changes DP output to high impadance)
18 (HEX) Setting D7 to HIGH produces key tone output. Here, D7 is LOW.

» This command changes the DP output (N-channel open-drain output) to high impedance.
« It also inserts a hooking pause.
+ The following chart shows the timing.

P output '
: Hogcking pause ‘
t t
DP-ST command DBP-END command
ADE3BZ
* DTMF-OFF command
D7| D8} D5| D4 | D3| D2| D1 | DD § Written to RAM | Data meaning and comment
XJolojt|1]0]1]0 NO DTMF-OFF (Disable continuous DTMF transmission of last diglt)
1A (HEX) Setting D7 to HIGH produces key tone output, Here, D7 is LOW.

* This command turns off DTMF output.
* This command is only available in the tone mode during the last digit of DTMF output. Otherwise, it is ignored.
* In the absence of this command, the dialer produces continuous DTMF transmission of the last digit.

* After this command, the dialer generates a dialling complete interrupt.

« MODE-CH command

* This command switches from pulse dialling to tone dialling.
* This command is stored as one byte in the memory buffer.
* This command is stored in the memory buffer even if there is a preceding MODE-CH command,

D7|D6[D5| D4{ DA | D2] D1 | DO | Written to RAM | Data meaning and comment
Xi1i0]0]1 1101 1 YES MODE-CH {Mode change--from pulse 1o lonse only)
1B (HEX) Setting D7 to HIGH produces key tone output. Here, D7 is LOW.
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* OSC-8T command

D7|D6{D5| D41 D3| D2 | D1 | DO | Written to RAM | Data meaning and comment
XJojol1l1[1]o]o NO OSC-STARY
1C (HEX) Setting D7 1o HIGH produces key tone cutput. Here, D7 Is LOW.

* This command produces continuous output from the 3.58-MHz oscillator circuit.
* This command makes it possible to share the 3.58-MHz osciflator,
* When SNG input is LOW (i.e., during a power outage), when RES input is LOW, or there is an ON-HOOK command,

the continuous oscillation stops.
+ The dialer normally activates the oscillator only during operation and stops it at other times.

* PAUSE command

D7| D6 D5]| D4 | D3| D2§ D1 | DO | Written to RAM | Data meaning and comment
Xi0[lo]1[1]ij0}1 YES PAUSE
10D {HEX) Setting D7 to HIGH produces key tone output. Here, D7 is LOW,

» This command produces a 2- or 4-second pause in the output.
*+ The dialer generates an interrupt after a pause that is the last byte in the memory buffer.

* ON-HOOK command

D7|D8| D5| D4 | Da| D2 | D1 | DO | Wiitten to RAM | Data meaning and comment
XjfojJo|1]t]1]1]0 NO ON-HOOK (Sets HKCTL pin to high-impedancs state)
1E (HEX) Setting D7 to HIGH produces key tone outpul. Hera, D7 Is LOW.

+ This command sets the HKCTL. pin output (P-channel open-drain output) to its high-impedance state, breaking the

circuit connection.
* Issuing this command forcibly terminates dialling. The dialer does not generate a dialling complete interrupt.
= The following gives the timing for an ON-HOOK command during pulse dialling.

DP pin

MUTET pin |

U

HKCTL pin

Circult acquired ———>1——> Circuit cut

1
ON-HOOK command input timing

ADEJEI

* The following gives the timing for an ON-HOOK command during tone dialling.

DTMF pin I ,U vV l (V

MUTE2 pin

HKGTL pin

Circult acquired  ———>—> Cireult cut

1

ON-HOOK command input iming

ADS384
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» OFF-HOOK command

D7| 06| D5 D4| b3 | D2 | b1 | DO | Written to RAM | Data meaning and commant
X|ojJo]1j131]1¢1 NO OFF-HOOK (Sets HKCTL pin to HIGH)
1F {HEX) Setting D7 to HIGH produces key tone output. Hers, D7 s LOW.

» This command sets the HKCTL pin output (P-channe! open-drain output) to HIGH, making the circuit connection,
+ The dialer automatically inserts a hooking pause.

+» The dialer generates an interrupt after the hooking pause.

» 1t is possible to overlap OFF-HOOK commands. Issuing an OFF-HOOK command during the hooking pause for a
preceding OFF-HOOK command restarts the hooking pause.

Circult cut ——>K—— Circuit acquired

HKCTL. output

Hooking pause

@
h
ll
i

N

1
ON-HOOK command

3. Port states after a reset

The power on sequence must always send a reset pulse to the RES pin. This reset signal initializes the dialer to the
following states,

OFFHCOR input] HRCTL output DPF output MUTET output | DTMF output | MUTEZ output |  TUT output
" “H" T T r T b
H z z zr " z i

Z: High-impedance state

B No producis described or contained herein are intended for use In surgical implants, life-support systems, aerospace
gquipment, nuclear power conlrol systems, vehicles, disaster/crime-pravention equipment and the like, the failure of
which may directly or indirectly cause injury, death or property loss.

H Anyonse purchasing any products described or contained herein for an above-mentioned use shall:

@ Accept full responsibility and indemnify and defend SANYQ ELECTRIC CO., LTD,, its affiliates, subsidiaries and
distributors and all their officers and employees, jointly and severally, against any and all claims and litigation and all
damages, cost and expenses associated with such use:

@ Not impose any responsibility for any fault or negligence which may be cited in any such claim or litigation on

SANYQ ELECTRIC CO., LTD., its affiliates, subsidiaries and distributors or any of their officers and employees
jointly or severally.

® [nformation (including circult diagrams and circult parameters) hereln is for example only; it is not guaranteed for
volume production. SANYO believes information herein is accurate and reliable, but no guarantees are made or implied
regarding its use or any infringements of intsllectual property rights or other rights of third paries.

This catalog provides information as of May, 1997. Specifications and information herein are subject io change
without notice,
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