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Description

M51957A,B/M51958A ,B are semiconductor integrated circuits designed for detecting input voltage and resetting all
types of logic circuits such as CPUs.

They include a built-in delay circuit to provide the desired retardation time simply by adding an external capacitor.

They fined extensive applications, including battery checking circuit, level detecting circuit and waveform shaping
circuit.

Features

e Few externa parts
o Largedelay time with a capacitor of small capacitance (td ~ 100 ms, at 0.33 uF) (M51957, M51958)
e Low threshold operating voltage (Supply voltage to keep low-state at low supply voltage):
06V (Typ) a R_=22kQ
e Wide supply voltagerange: 2V to 17V
o Wide operation range of detecting input pin:
Narrower ranges of 0.3V to Vc or 0.3V to 7 V (input voltage detecting type)
e Suitable for high supply voltage circuit with simple circuit structure (M51957B, M51958B)
e Permits easy configuration of acircuit for protection against reverse connection or surges. (M519575B, M51958B)
e Wide application range

Application

e Reset circuit of Pch, Nch, CMOS, microcomputer, CPU and MCU, Reset of logic circuit, Battery check circuit,
switching circuit back-up voltage, level detecting circuit, waveform shaping circuit, delay waveform generating
circuit, DC/DC converter, over voltage protection circuit

Recommended Operating Condition
e Supply voltagerange: 2V to 17V

Pin Arrangement

M51957AL/BL M51957AFP/BFP
M51958AL/BL M51958AFP/BFP
| 5 ] Output NC[1 ] O 8 |NC
4] Delay capacitor Input [ 2 | 7 | Supply voltage
3] GND
NC[ 3] 6 | Output
Z| Input
GND | 4 5 | Delay capacitor
Q | 1] Supply voltage [4] 5] yeap
(Top view) (Top view)

NC: No Connection
Package: PRSPO008DA-A (8P2S-A)

Package: 5P5T
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M51957A,B/M51958A,B

Block Diagram
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Operating Waveform
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M51957A,B/M51958A,B

Absolute Maximum Ratings

(Ta= 25°C, unless otherwise noted)

Item Symbol Ratings Unit Conditions
Supply voltage Vee 18 \%
Output sink current Isink 6 mA
Output voltage Vo Vee \% Type A (output with constant current load)
18 Type B (open collector output)
Power dissipation Pd 450 mwW 5-pin SIP
300 8-pin SOP
Thermal derating Ko 4.5 mw/°C Ta>25°C 5-pin SIP
3 8-pin SOP

Operating temperature Topr —30 to +85 °C
Storage temperature Tstg —40 to +125 °C
Electrical Characteristics

(Ta= 25°C, unless otherwise noted)
o “L” reset type M51957A, M51957B
o “H” reset type M51958A, M51958B

Item Symbol Min Typ Max | Unit Test Conditions
Detecting voltage Vs 1.20 1.25 1.30 \Y,
Hysteresis voltage AVs 9 15 23 mV | Vec =5V
Detecting voltage Vs/AT — 0.01 — %/°C
temperature coefficient
Supply voltage range Vee 2 — 17 \Y, Ta=-30to +85°C
Input voltage range Vin -0.3 — Vee \% Ta=-30to +85°C, Vcc £ 7V
-0.3 — 7 Ta =-30to +85°C, V¢c > 7V
Input current Iin — 100 500 nA Vin = 1.25V
Circuit current lec — 390 590 pA Type A, Vcc =5V
— 360 540 Type B, Vcc =5V

Delay time tod 1.6 34 7 ms Ta =-30to +85°C, Cd = 0.01pF *
Output saturation Vsat — 0.2 0.4 \ L reset type, Vcc =5V, Viy < 1.2V, Isink = 4mA
voltage — 0.2 0.4 H reset type, Vcc = 5V, Viy > 1.35V, Isink = 4mA
Threshold operating VopL — 0.67 0.8 \Y L reset type minimum supply R =2.2kQ, Vsat < 0.4V
voltage — 0.55 0.7 voltage for IC operation R, = 100kQ, Vsat < 0.4V
Output leakage lon — — 30 nA Type B
current — — 1 pA | Type B, Ta=-30to +85°C
Output load current loc —40 -25 -17 pA Type A, Vcc =5V, Vo = 1/2 x Ve
Output high voltage Von Vcce—0.2 | Vec—0.06 — \ Type A

Note:
(Please refer to typical characteristics)

Delay time can be changed by changing delay capacitor for external capacitor types.
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M51957A,B/M51958A,B

Typical Characteristics

Thermal Derating Detection Voltage vs. Ambient Temperature
(Maximum Rating) (Input voltage detection series)
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M51957A,B/M51958A,B

Canstant Current at Cd pin vs. Ambient Temperature
(M5195xx, External delay capacitor type)
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M51957A,B/M51958A,B

Example of Application Circuit

Reset Circuit of M5195xx Series

‘ Vee
Supply : Supply
R4 voltage § RL voltage

| t Output | -
npu M51957x C“ pat () |RESET (RESET)
M51958x Logic circuit
Ro GND ? Delay capacitor GND
Cd
T

-

Figure 1 Reset Circuit of M5195xx Series

Notes. 1. When the detecting supply voltage is 4.25 V, M51951, M51952, M51953 and M51954 are used. In this case,
R; and R, are not necessary.
When the voltage is anything except 4.25 V, M51955, M51956, M51957 and M51958 are used. In this case,
the detecting supply voltageis 1.25 x (R; +R,)/R, (V) approximately. The detecting supply voltage can be
set between 2V and 15 V.
2. When the delay timeis short, M51951, M51952, M51955 and M51956 are available. These ICs have a
delay capacity and the delay time is about 200 ps.
If alonger delay timeis necessary, M51953, M51954, M51957 and M51958 are used. In this case, the delay
timeisabout 0.34 x Cd (pF) ps.
If the M5195xx and the logic circuit share a common power source, type A (built-in load type) can be used
whether a pull-up resistor isincluded in the logic circuit or not.
4. Thelogic circuit preferably should not have a pull-down resistor, but if oneis present, add load resistor R, to
overcome the pull-down resistor.
5. When thereset terminal in the logic circuit is of the low reset type, M51951, M51953, M51955 and M51957
are used and when the terminal is of the high reset type, M51952, M51954, M51956 and M51958 are used.
6. When a negative supply voltage is used, the supply voltage side of M5195xx and the GND side are
connected to negative supply voltage respectively.

w

Case of Using Reset Signal except Supply Voltage in the M5195xx Series

(a) Reset at ON (b) Reset at transistor ON
r * VCC r * VCC
Supply ! Supply Supply Supply
§ Ry voltage § R, voltage § Ry voltage out § R, voltage
u
CInput | M5195xx L Input | M5195xx | put I
+--O| (Exteral delay [ O——O{RESET (RESET) #--O| (Extemal delay [{O—+—(O{RESET (RESET)
capacitor type) ogic cireul capacitor type) ogic circul
§ Ry ﬂ Delay capacitor GND § R GND Delay capacitor GND

Cd

i | EENELY |
747- Control | 747-

signal

Figure 2 Case of Using Reset Signal except Supply Voltage in the M5195xx Series
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M51957A,B/M51958A,B

Delay Waveform Generating Circuit

When M51957 and M51958 are used, a waveform with alarge delay time can generate only by adding a small capacitor.

Supply
voltage

Input Output

—O M51957 or M51958 HO———

ﬁ) GND 9 Delay capacitor

TCd
o

Figure 3 Delay Waveform Generating Circuit

Operating Waveform

(a) M51957 (b) M51958
Input Input
Output d Output ud

td ~ 0.34 x Cd(pF) us

Figure 4 Operating Waveform

Application to High Supply Voltage Circuit

The absolute maximum rating of supply voltage for M51957B, M51958B is 18 V. By dividing supply voltage using
resistors, these ICs can be used in high supply voltage circuit.

Supply voltage

Vee
R1

| Supply
1 voltage
=Ry Ry

! Input Output

- (O wms19sxB HO—— Q4

(?GND
o

Figure 5 Application to High Supply Voltage Circuit
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M51957A,B/M51958A,B

In the above figure, the voltage applied to M5195xB is asfollows. The voltage rangeis set between 2V and 17 V.

R
R2 {(R1+3R3) . VCC - (R1//R3) . ICC} + (R1//R3) ' VBE|

at Qq ON:
1 R + (Ry//Rs)
R3 }
Ry -4-=—"=— - Vcc - (Ry/IR3) - |
R {(R1+R3) cc — (Ri/R3) - Icc
at Q1 OFF :
R2 + (R4/IR3)
_Ri-Rsg
Where, Ry//IR3= R, + Ry

lcc : Circuit current of M5195xB
Vgg| : Base-emitter voltage ~ 0.7V (Transistor Q)

Thiscircuit provides reverse protection (in case of reverse connection of power supply) and surge protection.

Using this application circuit, the directly rectified or smoothing commercial voltage can be applied as shown below.

— $

Supply
voltage §
Commercial AC Input Output
ower suppl
p pply i {} M5195xB
?} GND
s o
Figure 6

Rev.1.00 Sep 14, 2005 page 8 of 9
RENESAS




M51957A,B/M51958A,B

Package Dimensions

S5P5T

Plastic 5pin 240mil SIP

EIAJ Package Code JEDEC Code Weight(g) Lead Material
SIP5-P-240-2.54 — 0.22 Cu Alloy
D E
oN
<<
O .
| | -
NN < I
| | - I
‘ ‘ Symbol Dimension in Millimeters
. . L Y Min Nom Max
® E1 A - - 6.1
‘ AL b2 c A | 14 - -
ECIEN b1 A2 - 4.0 -
SEATING PLANE b 04 0.5 0.6
b1 1.1 1.2 1.5
b2 0.75 0.85 1.15
c 0.22 0.27 0.34
i I TITICT I TITT) D 115 11.7 11.9
E 1.77 1.97 217
E1 0.6 0.7 0.8
€] - 2.54 -
L 3.0 — —
JEITA Package Code [ RENESAS Code [ Previous Code wAssp) |
P-SOP8-4.4x5-1.27 ‘ PRSPO00SDA-A ‘ 8P2S-A 0.07g |
HHAAC
NOTE)
H H H H 1 DIVENSIONS ™1 AND ™2
DONOTINCLUDE HOLD FLASH
| 2 DINENSION "' DOES NOT
1 4 INCLUDE TRIM OFFSET.
Index mark
A M
2
Reference | Dimension n Milimeters
Symbol | pgin Nom Max
D 48 | 50 | 52
< E 42 | 44 | a6
- M
— . A 005 | — | —
e % L A —_— — 19
Ay ~ by 0.35 04 05
c 013 | 015 | 02
Detail F A s R 00
He 59 | 62 | 65
e 12 | 127 | 142
y — — 0.1
L 02 | o4 | o8
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RenesaSTeChnOIC)gy Corp. Sales Strategic Planning Div. Nippon Bldg., 2-6-2, Ohte-machi, Chiyoda-ku, Tokyo 100-0004, Japan

Keep safety first in your circuit designs!

1.

Renesas Technology Corp. puts the maximum effort into making semiconductor products better and more reliable, but there is always the possibility that trouble
may occur with them. Trouble with semiconductors may lead to personal injury, fire or property damage.

Remember to give due consideration to safety when making your circuit designs, with appropriate measures such as (i) placement of substitutive, auxiliary
circuits, (ii) use of nonflammable material or (iii) prevention against any malfunction or mishap.

Notes regarding these materials

1.
2.

w

»

o

No

8.

These materials are intended as a reference to assist our customers in the selection of the Renesas Technology Corp. product best suited to the customer's
application; they do not convey any license under any intellectual property rights, or any other rights, belonging to Renesas Technology Corp. or a third party.
Renesas Technology Corp. assumes no responsibility for any damage, or infringement of any third-party's rights, originating in the use of any product data,
diagrams, charts, programs, algorithms, or circuit application examples contained in these materials.

. All information contained in these materials, including product data, diagrams, charts, programs and algorithms represents information on products at the time of

publication of these materials, and are subject to change by Renesas Technology Corp. without notice due to product improvements or other reasons. It is
therefore recommended that customers contact Renesas Technology Corp. or an authorized Renesas Technology Corp. product distributor for the latest product
information before purchasing a product listed herein.

The information described here may contain technical inaccuracies or typographical errors.

Renesas Technology Corp. assumes no responsibility for any damage, liability, or other loss rising from these inaccuracies or errors.

Please also pay attention to information published by Renesas Technology Corp. by various means, including the Renesas Technology Corp. Semiconductor
home page (http://www.renesas.com).

When using any or all of the information contained in these materials, including product data, diagrams, charts, programs, and algorithms, please be sure to
evaluate all information as a total system before making a final decision on the applicability of the information and products. Renesas Technology Corp. assumes
no responsibility for any damage, liability or other loss resulting from the information contained herein.

. Renesas Technology Corp. semiconductors are not designed or manufactured for use in a device or system that is used under circumstances in which human life

is potentially at stake. Please contact Renesas Technology Corp. or an authorized Renesas Technology Corp. product distributor when considering the use of a
product contained herein for any specific purposes, such as apparatus or systems for transportation, vehicular, medical, aerospace, nuclear, or undersea repeater
use.

The prior written approval of Renesas Technology Corp. is necessary to reprint or reproduce in whole or in part these materials.

If these products or technologies are subject to the Japanese export control restrictions, they must be exported under a license from the Japanese government and
cannot be imported into a country other than the approved destination.

Any diversion or reexport contrary to the export control laws and regulations of Japan and/or the country of destination is prohibited.

Please contact Renesas Technology Corp. for further details on these materials or the products contained therein.
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