M51945A,B/M51946A,B

VOLTAGE DETECTING, SYSTEM RESETTING IC SERIES

MITSUBISHI <Dig./Ana. INTERFACE>

DESCRIPTION
M51845 A, 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
lowstate at low supply voltage)

® Wide supply voltagerange ... ............ 2~V
® Sudden change in power supply has minimal effect on the
1Cs
® Wide operation range of detecting input pin. . .. Narrower
ranges of -0,3V ~ V¢ or 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, M510468}
® Wida 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 voltage, Level detecting circuit,
Waveform shaping circuit, Delay waveform ganerating
circuit, DC-DC converter, Over voltage protection circuit.,

RECOMMENDED OPERATING CONDITION
Supply voltage range 2~ 1V
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BLOCK DIAGRAM
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M51945A,B/M51946A,B

VOLTAGE DETECTING, SYSTEM RESETTING IC SERIES

FUNCTION DIAGRAM

M519454, B ME1946A,. B
1.2V o e e e / 1. 25yF--————— L
NPUT INFUT
YOLTAGE VOLTAGE
t t
1 ——
DUTPUT H oUTPUT
STATE L STATE
t t
ABSOLUTE MAX'MUM HAT'NGS {Ta=25%. unless ntherwise noted )
Symbo: Parametgr Cuenditions Ra'ings Jnit
Yoo Supply vortage 18 v
bsink Dutput Sink Current . -
Va Output valtage | A Type (Dutut with constant current load) Voo v
B Type (Oper collector output) 18
5P SIP 480 ]
Pg Power d-ssipaiion "
8P S0P 300
. . 5P SIP 4.5
Ky lhernal Derat'ng Taz2s1T mw/C
B8P SOP 3
Topr Operating temperature - 30~ +85 T
Tsig Storage lemperaturs a0 ¥zs N
ELECTRICAL CHARACTERISTICS (Ta=25%. uniess otherwise nnted)
"L reset type THY reset type
M519454A M51946A
Mi19458B M319468
T Lirmits
Symbg! Parameter Test condmen Urit
Min Tvp Max
Vs Detecling voltage 1.20 1.25 1.30 W
Vs Hystansis voltagn Voo =8V g 15 23 miy
Ng/faT Detecting Voltage Temperature Coefficiert — .01 — %%/ C
Voo Supply Yoltage Rangs Ta— —30~-+85T 2 — 17 v
Ta= —30~+857, Voc=7V —0.3 — Voo
VN Input volage Range — — W
Ta= —30—+85T, Vg > TV —-0.3 7
Iy Iput Current Vin=1.25V — 1040 500 ra
. Tvpe & Voo =5V - 310 470
oo Circurr Current s [ A
Iype B Voo =5V — 280 420
L reset type Voo =5V, VIN< 1.2V, lsink =4mA
Vsat Quiput Saturation vcltage B oo I : P - 0.2 0.4 v
H reset type Vg =56V, Vin 21,35V, Isink =4mA . B
Threshold O 1 res‘cy‘. wri)p minimum R, =22k0. Vsat =04V —_ 0.67 0.8 v
Vop reshold Operating Voltage supply voltage LT ——
- for IC ueration AL=100kQ Vsa1s04v| — | 0.58 | 0.7
Type B - — 30 nA
loH Output teakage Currant - -
Iype 8, Ta= —30~ +4§57T - - , h
log Output Load Current Type A Voo =5V Vo=1/2 Vge —4c —25 -17 A
Vor Output High Voltage lype & vgoe~ 0.2 |Vee =008 — v
terL . Response time when Ve changes H — L — 4 — HS
-o—- Propagation Deray lime :
TRLH Response tlirme when Voo ¢hanges L * H — z —_ S
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MS1945A,B/M51946A,B

VOLTAGE DETECTING, SYSTEM RESEYTING IC SERIES

TYPICAL CHARACTERISTICS

TYPICAL CHARACTERISTICS
THERMAL DERATING
(MAXIMUM RATING)

POWER DISSIPATION Py (mw)

TING VOLTAGE Vs IV)

DETF!

QUTPLT VYOI TAGE Vour (V)

THRESHOLD OPERATING VOLTAGE

1.0 r
Ta=25C
0.B
0.6
R, =2.2kQ
0.4 RLTzzko—
R, =100k Q2
h \K\
0 k
i 0.2 0.4 0.6 0.8 1.0

1000
A00
600
| 67N 8IP
400 t
™~ 8BPIN SOP
~ L
Y
200 \4'\,
0 AR
0 25 50 75 100 125
AMBIENT TEMPERATUNE Tg 1°C)
DETECTION VOLTAGE VS.
SUPPLY VOLTAGE
{Input voltage detection series}
1.28
1.27
VgH
1.26
1. 25—>= —
VSL
}.24
1.23
1.22
0 4 B 12 18 20

SUPPLY VOLTAGE Vgc (V)

{IL] reset type)

SUPPLY WOL_TAGE Vge (V)

INPUT CLURRENT lyy inA} CETECTING WOLTAGE Vs (V)

QUTPUT SATURATION VOLTAGE Vgy (V]

.28 |
.27
#—______, —— VSH
26— -
.25 e,
pm -
1,24
1,23

i'2340»20 0 20 40 60 80 100

DETECTING VOLTAGE VS.
AMBIENT TEMPERATURE
{Input voltage detecting series)

AMBIENT TEMPERATURE Ta (°C)

INPUT CURRENT VS.
SUPPLY VOLTAGE
{Input voltage detecting series}

250 ;
V=1, 25V
200
150 e
Ta=—30C
100 I
—
Ta=25C
50 Ta=857C
o
0 4 B 12 16 20

SUPPLY VI TASE Ve V)

OUTPUT SATURATION VOLTAGE VS.
QUTPUT SINK CURRENT

0.3

| cUppLY VOLTAGE DETECTING "L | ]
RESET TYPE: Vec =4V | 4
EXCEPT ABOVE -MENTIONED /

0.2 P Ve =5V

2

d

0.1 //
[
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COUTPUT SINK CURRENT lgink (MmA)}
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M51945A,B/M51946A,B

VOLTAGE DETECTING, SYSTEM RESETTING IC SERIES

CIRCUIT CURRENT VS.
SUPPLY VOLTAGE

{M51945B, M51946B)
800
<
2
£ 600 L
E Ta=—3O°C\ /f
T 400 ] .
o ]
-
g 7 /—-"ﬂ Ta=25C
7 2f—p ]
=] Ta=857C
CD 4 8 12 16
SUPPLY YOLTAGE Ve (V)
EXAMPLE OF APPLICATION CIRCWIT
Reset Circuit of M5194X X Series
Vee
F
! (LSUF,PLV ! SUPFLY
§R1 VOLTAGE %HL YOLTAGE
D inpu OUTPUT
- -Oq  MEI9AXX r RESET{RESET)
% 1 LEGIC CIRCUN
R, = Cq
?GND ) GND
| 1 y
Note 1, When the detecting suppiy voltage is 4.26VY, Note 4. It is better to use the M5195XX series to cause a

M51843 and M51944 are used and R, and R, are not

NECessary.

When the valtage is anything except 4 25V, M51945 and

MG51946 are used. In this case, the detecting supply

(R; + R;)

2
detecting supply voltage can be set between 2V and
16V,

Naote 2. If the MB194XX 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 !ogic
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,

volftage is 1.25 x (V} approximately, The

detay, 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
MBE1946G are used.

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

fall time, M51946 and ME1946 are used and the series
resistors (Ry;, Ry ) are applied between the output and
GND or instead of By, and these connect the capacitor
hetween the connection point and GND. The cennection
paint 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.

1—14
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M51945A,B/M51946A,B

VOLTAGE DETECTING, SYSTEM RESETTING IC SERIES

Switching Circuit to Back-up Power Supply

(a}
OC POWER SUppLy | © THE CIRCUIT
MADE FROM
COMMERCIAL AC

{b)

DC POWER SUPPLY
MADE FORM
COMMERCIAL AC

TO THE CIRCUIT

SUPPLY SUPPLY
(OVOLTACGE . (!)VOLTAG&
R3
BACK UP INPUT = BACK UP
INPUT -
M519458 [0 ; . M519468 L SUFFLY VDLTAGE
SUTPUT ESUPPLY VOLTAGE DUTPUT g
(PGND ] Rz ?GND
SWITCHING YOLTAGE ==1. 25><—R‘:H2 () SWITCHING VOLTAGE =1, 25)(—':“:2Rz (v)
z
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 I1Cs can be
used in level detecting circuits and waveform shaping
circuits.
(a) (b)
SUPPLY T SUPPLY
VOLTAGE Q VOLTAGE
INPUT M51945 QUTPUT Anme R INPUT M51945 QUTPUT
Riz —(H i3
INPLIT MS51945 M519486
THRESHOLD I
VOLTAGE 3}:12
= 1.25Y
GND TGND
77
“HRESHO LD VOLTAGE ==1. zsxi;‘tzﬁ—ztv)
DC-DC Converter
Step Oown Regulator
{a) (k) Le
Vc ~ 1 H Vc ry UU " V 0
N :.S:JPPLY N SUPPLY %Fh Fi QuT
VOLTAGE VOLTAGE (5 Re
4 A, Ry x N
INPLT INPLT
9_‘1 F Z o] msioase 0‘1 O] Msies & Ce
# M QUTPUT
2
GND GNOD
G o ? + 0
bord
AR
Vour=1, 25X TR () Vour1. 26X S5 T8 (v)
In (b) above, the power supply for M51946B is provided by
both R; and R, {(and the M51946B internal resistor) and
s0 a high input voltage can be used.
z MITSUBISHI
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M51945A,B/M51946A,B

VOLTAGE DETECTING, SYSTEM RESETTING IC SERIES

Over Voltage ‘'Crowbar’ Circuit

{a} {b)
_TO THE CIRCUIT FUSE TO THE CIRCUIT
! SUPPLY SUPPLY "
ne - VOLTAGE >R, SR, R, VOLTAGE
POWER
SUPPLY INPUT pe INPUT
WITH M519458 POWER M515458
CURRENT ouTPUT SUPPLY
R:
LIMIT ?GND Ry Rz ?GND
DETECTING VOLTAGE szst‘;(—n’(v)
2
The over voltage “crowbar’ circuit, using a zener diode as Voo —*
shown below, offers lower drive capacity and decreases
the capacity for di/dt of SCR. (Enough gate current is /x/
needed to turn on SCR.)
Expansion of Hysteresis Using M519458
Voo™ +
SLPPLY
VOUTAGE %R,
V Ry INPUT OUTPUT]
= (- M519458 LO— (o}
Rs
Az Fwo
ANA ’JV
R3
Q. OFF = ON
Threshold voltage
+
= B Rad 4 265(v) - (R1//Ry + Ra) - Vsar * {Ra/IRy )]
R:  Ra
Qy: ON - OFF
Threshold voltage
= (R + Ra) - [1.25(V) - {R3+R; /R2+Rs#/Rs) ~ R, /Ra * (R " Vg + Rs * Veel)
R; * (R3+Ra//R;) : 2 Ra +Rs
Where Vat: M51945B output saturation voltage
Vge . Base-emitter voltage = 0.7V (Transister Q1
— Rl * Hg = R4 - Hs
Rlﬂﬂz = R1+R2 ' R4”RS - Rq'l' RS
MITSUBISHI
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M51945A,B/M51946A,B

VOLTAGE DETECTING, SYSTEM RESETTING IC SERIES

Appfieation to High Supply Vaoltage Circuit
The absolute maximum rating of supply voltage for resistors, these 1Cs can be used in high supply voltage
MS 19458, MB1946B is 18V. By diving supply voltage using cireuit.

SUPPLY
VOLTAGE

Veo

SUPPLY
VOLTAGE

—H M5194 X B

? GRD

In the above figure, the valtage applied to M5184XB is
as follows, The voltage range is set between 2V and 17V,

Ve ~ {R1/Ral-lecl + (R /R3}- Vig

Ry + [R1//R3)

. VCC_‘HIHRIQ) - ICC ]

Ry + {Ri/R3}

Rs
Ry [—=5—
R;+R
at Q; ON: Ry Ry}
R
R, [—3
Ay +
at Q; OFF: Lilalicy
~ B1 " Rs
Ri/R; = R TR,

Veg:  Circuit current of M51

94XB

Vae : 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.

CONMMERCIAL AC
POWER SLPPLV

g

:

SUPPLY
VOLTAGE

NPUT
— M5194:XB

TGND

OuUTPUT
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