KE E SEMICONDUCTOR KIA6401P/F
KIA6402P/F

TECHNICAL DATA BIPOLAR LINEAR INTEGRATED CIRCUIT

TONE RINGER FOR TELEPHONE

+ Small Current Consumption.
+ Oscillation Frequency Variable. e <D
+ Built-in Threshold Circuits Prevent False
Triggering due to Power Noise as Well as [
"Chirp’ by Rotary Dialling.
+ Few External Components.

}
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MAXIMUM RATINGS (Ta=257C)

A DIM MILLIMETERS
. - A . s - A 9.6£0.2
CHARACTERISTIC SYMBOL | RATING | UNIT A —— 5 | Gasso0z
D 1.62+0.1
Power Supply Voltage Vee 30 v @ Z %Z?fulN
H 3.8+0.3
P Type 500 ITI T, T IZ‘ L 3.3+0.3
Power Dissipation Pp mW P 2.54
F ’I‘ e 350 T [0.25+0.1/-0.05
yp W 7.62
? 0 - 15°
Operating Temperature Topr -30~75 T
Storage Temperature Tsig -55~150 T
DIP—8

BLOCK DIAGRAM

==
Lol o fLe

A
DIM MILLIMETERS
8 5 A 4.85+£0.2
BEAAA B1 3.94£0.2
B2 8.02+ 0.3
D 0.4+0.1
pa o G 0.15+0.1/-0.05
m m
@ Power Supply H 1.63£0.2
(Wlth kii ]}; 0.615:7{).2
@ hysteresis) I;l d'H @7, T | 0.20+0.1/-0.05

®

Note: R1,R2,C1, and C2 are parts externally mounted.

FLP-8
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KIA6401P/F, KIA6402P/F

PIN CONNECTION

KIA640 1P/KIA6402P
(Top View)
Vee R 1 g8 [} outpPUT
TRIGGER IN
(K1A6401P) ) ” HIGH FREQ.
RSL TIME
(KIA6402P) i 5
LOW FREQ. % CONSTANT
TIME
CONSTANT 4 O [l GND

ELECTRICAL CHARACTERISTICS (Ta=25TC)

KIA640 1F/KIA6402F
(Top View)
Vec B 1 g | ouTPUT
TRIGGER IN
RSEIAG‘mlF)é o v HIGH FREQ.
(KIAB402F) - S o
LOW FREGQ. % CONSTANT
TIME
CONSTANT 4 o |l GND

CHARACTERISTICS SYMBOL C’Irf};:CSI?IT TEST CONDITION MIN. | TYP. | MAX.| UNIT
Operating Voltage Vorr - - - 29 \%
Initiation Supply Voltage Vi - (Note 1) 17 19 21 v
Sustaining Supply Voltage Vsus - (Note 2) 10.5 12 - \%
Initiation F,urrent Iy B 14 33 49 A
Consumption
Sustaini C " No Load
P T Isus - 0.7 14 25 mA
Consumption

fi, - C1=047uF, R1=165k 9 10 11
(Ol\?c1lla§1;)n Frequency fin B 461 512 563 Hz
ote C5=6800pF, Ro=191k Q
fo - 576 640 703
“H” Level Von = | Vees24V, on=-10mA 200 | 215 | 225
PIN 7=GND
Output Voltage \%
“L” Level v ~ | Vee=24V, To=10mA 07 | 10 2.0
or PIN 7=7V ' ' '
Trigger IN Terminal
Operating Voltage Vivig - Vee=15V, I(PIN)=100zA 78 10 115 \%
(KIA6401P/F)

Note 1.

2.

3.

oscillation of the tone ringer.
oscillation of the tone ringer.

(1) £=1/1.234-R1-C1 (Hz)

Initiation Supply Voltage (Vsi) is a supply voltage required to start

Sustaining Supply Voltage (Vsus) is a supply voltage required to maintain

Oscillation frequency is determined by the following equations 1,2, and 3:
(2) fm=1/1.515+ Ra-Ca(Hz)

(3) fue=1.24- fin (Hz)
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KIA6401P/F, KIA6402P/F

METHOD OF USING PIN @

1.KIA6401P/F METHOD OF USING TRIGGER IN
Usually PIN @ is used at an open state, but in the KIA6401P/F the TRIGGER IN
terminal can prohibit oscillation and also can change the initiation supply voltage (Vsi).
When the KIA6401P/F is oscillating (Vsus <Vs), if PIN@ is connected to GND as
shown in Fig. la, the KIA6401P/F can stop oscillating. Further, the oscillation of the
KIA6401P/F can be stopped by connecting PIN® to voltage Vi through the resistor
Ri as shown in Fig. Ib.
In case of Vsus < Vs-Vsi, the oscillation of the KIA6401P/F can be started by
forcing a current Ip(4uA <Iz <ImA) into PIN®@.
Oscillation can be started under a lower supply voltage than the initiation supply
voltage at the time when PIN@ is used at an open state as shown in Fig. 2a.
Further, the initiation supply voltage (Vsi) can be changed by using a zener diode
as shown in Fig. 2b.
Vsi is determined by the following formula:

Vsi = VTrig + Vz + 4Rg

' Vg * Vs
C% C%
2 2
KIAB401P /F R; KIAB401P /F
5 5
© ny @
. . GND . GND

Fig. la Fig. 1b 0<V;<0.5V
0< Ry < 20k0
- - VS o » VS
Ig
Ig Rg 1 1
P V. )
KIAG401P /F 2| Ry G KIA6401P /F
2

GND GND

Fig. 2b

Vs—10
10kQ < R < % (MQ)

Fig. 2a
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KIA6401P/F, KIA6402P/F

2. KIA6402P/F METHOD OF USING RSL

In the KIA6402P/F the initiation supply current (Isi)
can be changed by using the Rsp terminal.

The resistor Rsr is connected to GND from PIN@ as
shown is Fig. 3.

Further, the initiation supply current (Isi) can be
changed by changing the value of Rsi.

Fig. 4 shows the graph of Vs-Is characteristic at

the time when Rgi, has been changed to three values.
The Vs-Is characteristic at the time when Rs.=6.8k &
coincides with that at the time when PIN@ of the
KIA6401P/F has been used at an open state.

KIA6402P/F SUPPLY VOLTAGE — CURRENT CONSUMPTION

Iﬁ(%

KIA6402P /F

Rsr,

Y

Fig. 3

GND

Current
Consumption
[mA]

[9)]
|

Rg1, = 3.3kQ

Rg1, = 6.8k

Rg1, = 13k

Supply Voltage [V]
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KIA6401P/F, KIA6402P/F

APPLICATION CIRCUIT OF TONE RINGER

253?}_, 2kQ 1N4004X4
T O N NNV N .,
1uF
‘ . (1)
Y
I~
N 2] a [7
> N i C 6 Ro
RO v 8., °L,! 3] & [6
~ |
b 1171 n?? R1 ! ~—C2 Output Circuit
= put Circui
AR o Rl o=
IS 2
L]~ o
* Use for KIA6402P/F Example of
Qutput Circuit
R1,C1 fL=1/1.234°R1°Cl O
fij1= 1/1.515-R2+C2
fo= 1.24f

* Example R1
C1

165k R2 = 191kQ H
0.47uF c2 0.0068uF

fLOW =10Hz leGHl = 500Hz 13000 80

fH1gue = 630HZ
Ceramic

[JPiezoelectric

Buzzer
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