M51945A,B/M51946A,B

VOLTAGE DETECTING, SYSTEM RESETTING IC SERIES

MITSUBISHI <Dig./Ana. INTERFACE>

DESCRIPTION
M51945A,B/M51946A,B are semiconductor integrated circuits
designed for input voltage detection and for resetting of all
types of logic circuits such as CPUs.

Possible applications are extensive, including circuits for
battery checking, level detecting and waveform shaping.

FEATURES

® Few external parts

® Low threshold operating voltage (Supply voltage to keep
low-state at low supply voltage)

Wide supply voltagerange . .............. 2~17V

® Sudden change in power supply has minimal effect on the

1Cs

Wide operation range of detecting input pin. . . . Narrower
ranges of -0.3V ~ V¢cor -0.3V ~ 7V

{Input voltage detecting type)

Suitable for high supply voltage circuit with simple circuit

structure (M519458, M519468)

Permits easy configuration of a circuit for protection

against reverse connection or surges. (M519458, M51946B)

Wide application range

SIL package of the same height as DIP (5-pin SIP)

APPLICATION

Reset circuit of Pch, Nch, CMOS, microcomputer, CPU and
microcomputer, Reset of logic circuit, Battery check circuit,
Switching circuit back-up voitage, Level detecting circuit,
Waveform shaping circuit, Delay waveform generating
circuit, DC-DC converter, Over voltage protection circuit.

RECOMMENDED OPERATING CONDITION
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FUNCTION DIAGRAM
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Symbol Parameter Conditions Ratings Unit
Vce Supply voltage 18 v
Isink Qutput Sink Current 6 mA
A Type (Output with tant tl
Vo Output voltage vp! utput with constant current load) Vee v
B Type (Open collector output) 18
5P SIP ]
Pg Power dissipation 450 mw
8P SOP 300
K Thermal Derating Ta=25T 5P SIP 4.5 W
i a=
i 8P SOP 3 mW/'C
Topr Operating temperature —~30~ +85 T
Tstg Storage temperature —40~ +125 c
ELECTRICAL CHARACTERISTICS (Ta=25T. unless otherwise noted)
“L" reset type "H" reset type
M51945A M51946A
M51945B M519468
Limits
Symbol Parameter Test condition Unit
Min Typ Max
Vs Detecting voltage 1.20 1.25 1.30 Vv
4Vs Hysterisis voltage Ve =5V 9 15 23 myv
Vs/ 4T Detecting Voltage Temperature Coefficient — 0.01 — %/C
Voo Supply Voltage Range Ta= —30~+85C 2 — 17 \
Ta=—30~+85TC, Voc£7V -0.3 — Vee
VIN Input voltage Range v
Ta= —30~+85T. Vgc > 7V —-0.3 — 7
lin Input Current ViN=1.25V — 100 590 nA
Type AVpc =5V -— 310 470
Ice Circuit Current uA
Type B Voo =5V , — 280 420
L reset ype Vgg =5V, VIN<<1.2V, Isink=4mA
Vsat Output Saturation Voltage l : - 0.2 0.4 \
H reset type Voo =5V, ViN >1.35V, Isink =4mA
T o L reset type minimum RL=2.2kQ, Vsat=0.4V — 0.67 0.8 v
Vor hreshold Operating Voltage supply voltage
- for IC operaﬁon RL=100kQ, Vsat=0.4V — 0.55 0.7
Type B - — 30 nA
lon QOutput Leakage Current
lype B, Ta= —30~ +85T — - 1 HA
ioc Qutput Load Current Type A Voe =5V, Vo=1/2Vgc —40 —25 -17 uA
VoH Output High Voltage Type A Vee— 0.2 |Veec—0.06 — v
tPHL Response time when Vgg changes H — L — 4 — Hs
Propagation Deray Time
TPLH Response time when Vgg changes L — H — 2 — HS
7—12 ELECTRIC
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TYPICAL CHARACTERISTICS

TYPICAL CHARACTERISTICS
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CIRCUIT CURRENT VS.

SUPPLY VOLTAGE
{M51945B, M519468B)
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EXAMPLE OF APPLICATION CIRCUIT
Reset Circuit of M5194XX Series

Vee
— t
! 1 SUPPLY
SUPPLY !

%RI iVOLTAGE %RL VOLTAGE
bineuT ouTPUT
-0 M5194XX $ RESET(RESET)
f

!

4 LOGIC CIRCUIT

R, +Cd
?GND | GND
. } !
Note 1. When the detecting supply voltage is 4.25V, Note 4. It is better to use the M5195XX series to cause a

M51943 and M51944 are used and R, and R, are not

necessary.

When the voltage is anything except 425V, M51945 and

M51946 are used. In this case, the detecting supply

(R; + R,)
2

detecting supply voltage can be set between 2V and
15V,

Note 2. If the M5194XX and the logic circuit share a
common power source, type A (built-in load type) can be
used whether a pull-up resister is included in the logic
circuit or not.

Note 3. The logic circuit preferably should not have a
pull-down resistor, but if one is present, add load resistor
R to overcome the pull-down resistor.

voltage is 1.25 x (V) approximately. The

delay, but if the delay is caused by the M5194XX
series, the delay capacitor Cd is applied between the
output and GND.

Note 5. When the reset terminal in the logic circuit is of

the low reset type, M51943 and M51945 are used and
when the terminal is of the high reset type, M51944 and
M51946 are used.

Note 6. When a delay is necessary at both rise time and

fall time, M51945 and M51946 are used and the series
resistors (Ry;, Ryz) are applied between the output and
GND or instead of Ry, and these connect the capacitor
between the connection point and GND. The connection
point of the capacitor is fixed according to the ratio of
delay at fall/rise time.

Note 7. When a negative supply voltage is used, the supply

voltage side of M5194XX and the GND side are con-
nected to GND and the negative supply voltage
respectively.

7—14
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Switching Circuit to Back-up Power Supply
(a) {b)

DC POWER suppLy O THE CIRCUIT DC POWER SUPPLY TO THE CIRCUIT

MADE FROM MADE FORM
COMMERCIAL AC o COMMERCIAL AC
Lal
PPLY R4 SUPPLY
R é%%LTAGE 1 R éVOLTAGE
! R
INPUT Rs  —sack up INPUT 51046 ’ ™ BACK UP
M519458 it "SUPPLY VOLTAGE M 8 QoTPuT - SUPPLY VOLTAGE
R2 ?GND I Re ?GND
R,+R
SWITCHING VOLTAGE =51. zsx@(v) SWITCHING VOLTAGE xl.zsx’—;;—z(v)
2
Level Detecting Circuit, Waveform Shaping Circuit
Because the input threshold of M51945 and M51946 is
little dependent on supply voltage and temperature and
has hysterisis of 15mV approximately, these ICs can be
used in level detecting circuits and waveform shaping
circuits.
(a) (b)
SUPPLY SUPPLY
VOLTAGE VOLTAGE
INPUT M51945 QUTPUT AhiEE R INPUT M51945 OUTPUT
i FO— ik FO——
INPUT M51946 M51946
THRESHOLD
VOLTAGE 27
~1.25V
GND GND
R+R
THRESHOLD VOLTAGE z1.25><~‘,}'2~2(v)
DC-DC Converter
Step Down Regulator
(a) (b} Le
VC ) VO V,
3R 3
IN ‘_SLPPLY IN SUPPLY <R ouT
VOLTAGE VOLTAGE 1
4 <
INPUT INPUT 1
9T ol msiase RO o ms13468 O
# # ouTPUT
Qo Qano
o o— 4 - J7 ©
VOUT:Lzsx%(V) vomznzsx%(w
6 6
In (b) above, the power supply for M51946B is provided by
both R; and R; (and the M51946B internal resistor) and
so a high input voltage can be used.
* MITSUBISHI
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Over Voltage ‘'Crowbar’’ Circuit

(a)

TO THE CIRCUIT

(b}

(o]}

POWER R
SUPPLY

WITH
CURRENT

LIMIT Ra

SUPPLY
VOLTAGE

INPUT

M519458

?GND

The over voltage “crowbar’’ circuit, using a zener diode as
shown below, offers lower drive capacity and decreases
the capacity for di/dt of SCR. (Enough gate current is

needed to turn on SCR.)

Expansion of Hysteresis Using M51945B

Q,: OFF - ON
Threshold voltage

- (Ry + Ry)

Rg‘R3

Ql: ON = OFF
Threshold voltage

(Ry +

R,)

- R2 * (R3+R4//R5)

Vin

R2

FUSE TO THE CIRCUIT
SUPPLY
R, VOLTAGE
pe INPUT
POWER M519458 y
SUPPLY
R ?GND
R,XR
DETECTING VOLTAGE ==1.25X ‘;( 2(V)
2
Vee - ]
3
7
Vee
SUPPLY
VOLTAGE 3R,
INPUT OUTPUT]
O+ M519458 O—4 [}
Rs

TGND

+ [1.25(V) - (H3+R1//R2+R4//R5) -

MN
Rs

[1.265(V) * (Ry//Ry + R3) - Vsat * (R;1//R3)]

Ri /R,

Where Vgat: M51945B output saturation voltage

Vger:

Ri//Ry =

_Ri "Ry
Ri + R,

Base-emitter voltage ~ 0.7V (Transister Q;)

Rs ° R
. Ra//Rs =4 5

Ra+ Rs

R4 *Rs

* (R4 * Vg + Rs * Vecll
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Application to High Supply Voltage Circuit
The absolute maximum rating of supply voltage for resistors, these ICs can be used in high supply voltage
M51945B, M51946B is 18V. By diving supply voltage using circuit.

SUPPLY
VOLTAGE

Vee

SUPPLY
VOLTAGE

—OA M5194XB

TGND

Q

In the above figure, the voltage applied to M5194XB is
as follows, The voltage range is set between 2V and 17V,

Rj3

Rg' [‘W 'VCC - (Rl//RS)'ICC] + (Rl//Ra)' VBEI
at Q; ON:
R2 +(R1//R3)
Ry- [ =02 Vee - (R1//R3) * lge ]
2 R +r. Vee— M 3l * lcc
at Q, OFF: (Ry + Rs)
Ry, + (Ry//R3)
-~ R1 "Ry
R;/R; = —Hl TR,

Vee:  Circuit current of M5194XB

Vge|: Base-emitter voltage = 0.7V (Transistor Q; )

This circuit provides reverse protection (in case of

reverse connection of power supply) and surge protection. smoothing commercial voltage can be applied as shown
Using this application circuit, the directly rectified or below.

>t

COMMERCIAL AC
POWER SUPPLY

:

SUPPLY
VOLTAGE

INPUT
—O M5194X B

?GND

QUTPUT
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