
DESCRIPTION 
The M58479P and M58482P are electronic timer ICs 

developed by aluminum-gate CMOS technology. Use of 
these ICs makes possible timer devices without mechanical 

elements, which have reduced power dissipation, superior 

reliability, and higher noise immunity. The M58479P ·is 

specifically designed for high noise immunity while the 

M58482P particularly features low power dissipation. 

FEATURES 
• Low power dissipation 

M58479P: 2mW (typ.1, 7.5mW (max.) 

M58482P: 200/J.W (tyP.), 750/J.W (max.) 

• Superior noise immunity 
• Single power supply with a zenor diode 

• Internal RC oscillator 
• Precise oscillation frequency regulating capability 

• Extremely broad time-delay range (50ms-4800h) 
• Time-delaysettableto 10, 60,or600timesfundamental 

time (1024 times oscillation period) 

• M58479P has automatic-reset function during power 
engagement 

• Built-in reset and. inhibit functions 

• Residual time display possible by adding Mitsubishi's 
M53290P and M53242P IC 

APPLICATIONS 
• Electronic timer or counter with broad time-delay range 

(50ms-4800h) 
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These devices make possible extremely long clock perform

ance, by counting pulse signals from the RC oscillator. It 

has precise oscillation frequency adjustment, automatic
reset, reset, and inhibit functions. 

There are three outputs. When the time duration is up, 

OUT1 turns from low to high and OUT2 from high to low. 
OUT3 can be connected to M53290P and M53242P TTLs 

for residual time display. 
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ABSOLUTE MAXIMUM RATINGS 
Symbol Parameter Conditions 

VOO Supply voltage 

V, Input vOltage 
With respect to V SS 

Pd Maximum power dissipation Ta=2S"C 

Topr Operating free-air temperature range 

Tstg Storage temperature range 
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Limits Unit 

-0.3-9.5' V 

VSS~VI~VOO V 

2S0 mW 

-30-7S "C 

-40-125 "C 

RECOMMENDED OPERATING CONDITIONS (Ta=-30-7S"C. unless otherwise noted) 

Limits 
Symbol Parameter Unit 

Min Typ Max 

I MS8479P 7.4 9 V 
VOO Supply voltage 

I MS8482P 3 9 V 

Izo Zenor current 10 mA 

RFC Feedback resistance o .OOS 10 MQ 

CFC Oscillation capacitance 0.001 1 ).IF 

RFC Resistance for fine-adjustment of oscillation frequency 0 100 kQ 

V,H High-level input voltage, RESET, iNH, D 1 , O2 0. 7XVOO Voo Voo V 

V,L Low-level input voltage, RESET, INH, 01. O2 0 0 0. 3XVOO V 

ELECTRICAL CHARACTERISTICS (Ta=2S"C, unless otherwise noted) 

Symbol 

I 

VZO 

100 

VRE 

VTR 

R, 

IOH 

IOL 

IOZH 

IOL 

IOL 

VOL 
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Parameter Test conditions 

Zenor voltage 
IZO=2mA 

IZO=10mA 

M58479P 
VOO=7.5V .CFC=O.Ol).1F .RFC= lMQ 

Supply current 
RADJ=OQ. Input/output open 

MS8482P 
VoO=7.SV. CFc=O.Ol).1F. RFC= lMQ 

RADJ=OQ. Input/output open 

Supply voltage at the time of 
automatic-reset release MS8479P 

Transition voltage of first inverter in the osclll.~tor VOO=7 .SV. RAOJ=OQ 

Pull-up resistance; RESET, INH, D1, D2 MS8479P 
Inputs 

MS8482P 

High-level outpu.t current. OUTl and OUT2 outputs VOO=7 .SV. VO=OV 

Low-level output current. oun OUT2, and OUT3 outputs VOO=7 .5V. VO=7 .SV 

Off-state output current, OUT3 output VOO=7 .5V. Vo=7 .5V 

Low-level output curren'l: OUT!. OUT2, and OUT3 outputs VOO=7 .SV. VO=O .4V 

Low-level output current: OUT1, OUT2, and MS8482P VoO=4 .SV. Vo=0.4V OUT3 outputs 

Low-level output voltage: OUT1, 00T2, and OUT3 outputs VOO=7,SV 
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Limits 
Unit 

Min Typ Max 

7.4 8 2 9 V 

7.5 8 ,2 9 V 

0 2S 1 mA 

2S 100 ).I A 

3.1 S .4 V 

2.9 4 .8 V 

10 20 30 kQ 

2S SO 7S kQ 

S 10 mA 

10 20 mA 

1 ).I A 

1.6 mA 

1.6 mA 

0.1 V 



FUNCTIONAL DESCRIPTION 
Voltage Regulator 
A zenor diode is on-chip, making it easy to obtain a 

constant voltage regulator circuit. Since the zenor diode 

terminal (ZD) is independent of the power terminal (VDD ), 

it can be used as a constant voltage power supply for the 

total system. 

Oscillator 
Oscillation is obtained by connecting an external resistor 

(feedback resistor RFc) between terminals OSl and OS3 
and an external capacitor (oscillation capacitor CFC ) 

between terminals OSl and OS2. The values of the external 

resistor and capacitor can then be changed to vary the 

oscillation period and thus change the time delay. Oscilla

tion period To is obtained by the following equation: 

T R C i.e VTR +.enVoo-VTRl ... (1) 
0=- FC· FCl nVOO+VBE VOO+VBE i 

Where, 
RFc : Resistance of external resistor 

CFC : Capacitance of external capacitor 
VTR : Transition voltage of the first inverter in the 

oscillation circuit 

V DO: Supply voltage 
VSE : Forward rising voltage of the diode in terminal 

OSl (O.3-0.7V) 

Automatic-Reset Function 
The M 584 79P has a power-supply voltage-detection circuit 
on-chip, so that the counter is automatically reset by the 

rising edge of the supply voltage when power is turned on. 

The reset is then released, making the oscillator ready to 

function and the counter ready to start counting. 

The M58482P can also be provided with the same 

automatic-reset function by connecting capacitor between 

terminals RESET and Vss. 

Reset Function 
When the RESET input turns low !Vss), oscillation of the 
oscillator can be stopped and the counter reset. 

Inhibit Function 
When terminal INH turns low (Vss) while the timer is in 

action, the oscillation halts. When input INH is turned high 

or returned to OPEN afterwards, it starts to count residual 
time. 
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Counter 
This counter consists of an ll-stage 1/2 frequency divider, 

a 2-stage i /1 0 frequency divider and a l-stage 1/6 frequency 

divider. As shown in the table below, timer duration can be 
changed by varying the number of pulses counted according 

to the combination of the input levels on terminals Dl and 

D2. 

01 02 Number of pulses Time delay Typical time 
counted delay applied 

H H 1024 T, 1 min 

L H 1024 X 10 T, x10 10min 

H L 1024XlOX6 T,x10X6 1h 

L L 1024 X 10 X 6 X 10 T, X10X6X10 10h 

Where. T,=Tox1024 

To is the value obtained from equation (1) 

Output Circuits 
The chips have three outputs: OUTl changes from low to 

high and OUT2 from high to low as soon as the time 

duration is up. Either can be used to drive a transistor by 
connecting it to the transistor base. OUTl can drive a 

thyristor when connected to the thyristor gate. 

OUT3 is an open-drain output with period 1/8 of the 

time delay, and can be used to drive a TTL in a separate 

(5V) power supply line. Thus, if a M53290P counter and a 

M53242P binary-to-decimal decoder are connected to 

OUT3, with their output connected to a light-emitting 

diode, residual time will be displayed on the LED. When' 

not in use, OUT3 should be connecte,d to Vss. 

Fine Adjustment of Oscillation Period 
A variable resistor can be connected between terminals 

ADJ and Vss , enabling precise adjustment of the period of 

the oscillator. However, when not used for fine adjustment, 

ADJ should be connected to Vss. 
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TYPICAL CHARACTERISTICS (Ta=+25'C, unless otherwise noted) 

See "9. ELECTRICAL CHARACTERISTICS" for absolute values 

(1 lIoH-vOH (OUTl , OUT 2) (2) IOH-VOL (OUT 1 , OUT 2, OUT 3) 
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OSCILLATION FREQUENCY 
The oscillation period of M58479P and M58482P are formula
rized as follows. 

I VTR VDD-VTRI 
To=-RFcCFc .e nV +V +.en v +V DO BE DO BE 
The value in I I of (1) takes the maximum value at VTR = 
VDD/2. For example, under the condition of VDD = 7. 5V, the 
relation of the VTR and the value in I I is shown in Figure 1 . 

Regarding the Figure 1 , the value in I I of (1) at VDD = 
7.5V is, in a range of VBE=O. 3.e -0. 7V and VTR=2. 9-4. 8V, 
-1.647, -1.464. 

The oscillation period can be figured out theoretically by 
the (1) formula; however, as 'the oscillation is executed by 
the charge and discharge of RFc, CFC, the correction para
meter RFc by the output impedence of as 2 and as 3 is 
added in the (1) formula as: 

( VTR VDD-VTR I ) 
To=- RFc+L1RFclCFc 12nv +V l2n v +V [2 DO BE DO BE 

At this time, the value of the correction parameter L1 RFc 
will be around 5. 5±2. 5kO. 

For the circuit deSigning, set the oscillation constant re
garding to the above matters. 

TIMER ADJUSTMENT 
Following is the method {)f adjusting time-delay keeping the 
external resistance RFc and capacitor CFC fixed. 
(1) The method to verify RADJ value with inserting the para
lIelly connected RADJ and CADJ into ADJ-VSS 

As described already, the oscillation period To is calcu
lated with (1) formula, as the relation of VTR and the minimum 
value when VTR=VDD/2. This means the To can be varied by 
changing the VTR value. This method is performed by adjust
ing the time-delay by the VTR. 

The ADJ is connected to a N-Channel-FET source of the 
first inverter of oscillator as Figure 3 illustrates. When the pa
rallelly connected resistance RADJ and capacitance CADJ are 
inserted between ADJ and Vss and the RADJ changes its 
value, the voltage of the ADJ varies by the current in the 
RADJ, and this results the change of VTR. 

As the RADJ value gets larger, the value of the VTR is in

creased from that at RADJ=OO. The value of VTR at RADJ=O 
o is in the range of 2.9-4. 8V(VDD = 7. 5V). Therefore, as 
Figure 2 indicates, the variation way and the variation rate of 
the oscillation period To when the resistance RADJ gets lar
ger are found according to the VTR value at RADJ = 00 and 
are not constant. 

The capacitance CADJ to be parallelly inserted into the 
resistance RADJ has a function of making a variation rate of 
the To toward RADJ large. 

On the resistance RADJ and the capacitance CADJ, please 
follow the ranges below. 

RADJ= 0 -100kO 

CADJ=1 00-1 OOOpF 
When the ADJ . is not used for the oscillation period 

adjustment, short to the Vss. 
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Fig.3 External connection diagram of oscillation 

frequency adjustment method (1) 
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(2) The method to verify resistance RB value with inserting 

the resistance RB and capacitance CB connected in series 
between as 1 and as 2 . 

The oscillation period To is found by the same method as 
the (1) formula in principle, but a little more complicated. 

In principle, the variation way, and the variation rate of 
the oscillation period To with the resistance Re are constant, 
and not be different by process parameter (VTR etc). 

Figure 4 illustrates the external connection diagram of re
sistances RFC, RB and capacitance CFC, Ce. In addition, the 
Figure 5 shows the relation of the time-delay T (=T 0 x 1024) 
with RB at CFC = CB, RFC = 1 M 0, and the time-delay varia
tion rate LI T at RB = 250k 0 . As shown in Figure 6, the To 
takes the maximum value near RB=250kO according to 
CFc=CB=103, 104, 105pF. 

The change of the time-delay T with the resistance RFC 

keeping the Re constant will take poor linearity as the value 
of Re increases. Therefore, try to keep the resistance RB in 
a range of 0 -150kO. 

For that, take the RB=50k 0 first and change its value in 
the range of 0 -150k 0 to adjust the time-delay at the max
imum value of RFC ' so the adjustment of ± 7% becomes 
possible. 

Fig. 5. (a) Re-T (Method 2 ) 
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Rs 
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Fig. 4. External connection diagram of oscillation 

frequency adjustment method (2) 

Fig. 5. (b) RB-T (Method 2 ) 
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RFC= 1 MO 

ADJ is ~horted with Vss 
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Fig. 5. (e) RB-T (Method 2) 

OFe=CH=105pF 

RFc=1Mn 
ADJ is shorted with Vss 

4oor--,...-----r-----...., 

250t--------t---------I 

~~-----O~.~5-----~1.0 

Re (MO) 

POWER-ON FUNCTION 
(1) M58479P 

The power-on reset function will start when the power is 
on since the M58479P builts the supply voltage detection cir
cuit in it; however, it is necessary to keep the rising time of 
power (tr) more than 1 ms as shown below. 

(2) M58482P 
The power-on reset function will start by inserting the 

capacitance between the RESET and Vss when the power is 
on as same as the M58479P. In order to have an accurate 
performance on the power-on reset function, keep tRESET 
over 1 msec on the condition of VRESET ;;;;0.3 X VDD when VDD 

is over2 V, as illustrated below. 

I n case the power is on again after it is off and the vol

tage of RESET VRESET is not perfectly down, the tRESET must 
be also kept in over 1 msec, which was mentioned in the 
above diagram. When the prescribed cOr;Jdition is not satis
fied, add the circuit illustrated below to the RESETand make 
the power-on reset function accurately. In this case, make 
sure to select an external capacitance to satisfy the VRESET;;;; 
1 msec. 
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Fig. 6. RB-C.:1T/To)X100(Method2) 
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APPLICATION CIRCUITS 

(1) Use of AC supply 

1~11 

(3) Use of DC supply (low supply voltage) 

DC 
5V 

11 
(4) While power is being on, 
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(2) Use of DC supply 

DC 
12V 

Both M58479P and M58483P build zenor diodes in them 
so that they can adopt AC supply (lOOV) , DC supply (l2V) 
according to external circuits. 

If the supply voltage is relatively high, when a power-on 
reset is required without an external circuit, employ the 
M58479P. 

On the other hand, if a low supply voltage or low power 
dissipation is required, or if a power supply with a heavy 
fluctuation on lower voltage is used, employ the M58482P 
(M58479P may have a reset when VDD is below 5. 4V). 

(5) While power is being on. 

A pulse of 50% duty of which period is defined by RFC 

and CFC, is output from OUT 3 . 

a (duty changeable) pulse of which a"L" period is 

defined by ·RFCl. CFCI. and a "H" period is by R FC2. 

CFC2, is output from OUT 1 of M58479P/M58482P(1). 

1 2 
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(6) An example of awake/sleep timer 

Awake/Sleep 

Awake o hrs 
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TV receiver 

Timer switch 

0--0 

DC 
12V 

Awake timer 
TV is ON after the 
timer set ( 0 -12hrs) 

Sleep timer 
TV is OFF after the 
timer is set ( 0 - 2 hrs) 

Only one M58479P/M58482P is needed to have one switchover for awake/sleep timer 

The application above is just a one example and the 
M58479P/M58482P can be widely used for home entertain
ment and industry. 
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(8) Circuit to display a timer in process 

12V 
~;r 

*+ 
/13 1 14 

IrI 
Vss ZO Voo 

o~ 
051 OUT3 

12 

/lRFe 4 052 OUT1 'W / 
M58479P 

5 053 

R 

~ AOJ RESET 

AOJ 1 
6 

-I INH 01 02 

~" T 
1 

r 
1 

J 
1 

5V 
-<;r 

r--

TA 
14 

MITSUBISHI LSls 

MS8479P 
MS8482P 

CMOS COUNTER/TIMERS 

RO(9)1 ~ 
RO(9)2 fr-

ONO r,o----
M53290P ~1rI }J+ 

5 Vee 

J, 
.. 

"2 
3" 

y--
~ Vee 

<~ 
, 

/ 

'"' 

• MITSUBISHI 
"'ELECTRIC 

1 

2 

1/ , 

RO(O)1 TBO ~ 
ROCO)2 A I;z"""' 

B C 0 
9 8 11 

14 13 12 15 
B C 0 A 

M53242P ONO n 2 3 4 5 6 7 

3 4 5 6 7 9 

II II II II II II , 'I'" I'" ' 

2-441 


