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Description

The M62001 to M62008 are semiconductor integrated circuits whose optimum use is for the detection of the rise and
fall in the power supply to a microcomputer system in order to reset or release the microcomputer system.

The M62001 to M62008 carry out voltage detection in two-steps and have two output pins. As Bi-CMOS process and
low power dissipating circuits are employed. they output optimum signals through each output pin to a system that
requires RAM backup. As output signals, interruption (INT) and compulsive reset (RESET) signals are available. The
interruption signal (INT) is used to alter the microcomputer from normal mode to backup mode and vice versa. These
output signals are classified into pulse type (M62001 to M62004) and hold type (M62005 to M62008).

Features

¢ Bi-CMOS process realizes a configuration of low current dissipating circuits.
Circuit current
Icc =35 pA (Typ, normal mode, Vee=5.0
Icc =1 pA (Typ, backup mode, Ve =2.5
e Two-step detection of supply voltage
Detection voltage in normal mode (2 types)
Vs=4.45V/4.25 V (Typ)
Detection voltage in backup mode
Vaarr=2.15V (Typ)
¢ Two outputs
Reset output (RESET): output of compulsive reset signal
Interruption output (INT): output of interruption signal
e Two types of output forms: CMOS and open drain
e Two types of interruption output (INT) signals
Pulse type (M62001 to M62004)
Hold type (M62005 to M62008)
¢ Two types of outline packages
5-pin plastic SIP (single in-line package)
8-pin plastic SOP (mini flat package)
e Qutput based on RAM backup mode (see the timing chart)

Application

e Prevention of errors in microcomputer system in electronic equipment that requires RAM backup, such as office,
industrial, and home-use equipment.
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M62001L/FP to M62008L/FP

Pin Arrangement

M62001L to M62008L

5] Vee
[4]cd

| 3] RESET
2 ]INT
O | 1] GND

(Top view)
Package: 5P5T

M62001FP to M62008FP

RESET[ 1 |
cd[ 2|
Vee[3]
NC[4 |

O

8 ]INT
| 7 JGND
| 6 |NC
| 5 |NC

(Top view)

NC: No Connection
Package: PRSPO008DA-A (8P2S-A)
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M62001L/FP to M62008L/FP

Absolute Maximum Ratings

(Ta = 25°C, unless otherwise noted)

ltem Symbol Ratings Unit Conditions
Supply voltage Vee 8 Vv
Output sink current Isink 5 mA
Power dissipation Pd 440 mW
Thermal derating Ko 4.4 mW/°C Ta =25°C
Operating temperature Topr —20 to +75 °C
Storage temperature Tstg —40 to +125 °C

Electrical Characteristics

(Ta = 25°C, unless otherwise noted)

Item Symbol | Min | Typ | Max | Unit Test Conditions
Supply voltage Vs 430 | 445 | 4.60 Vv Interruption level during Vee drop M62001, M62002,
(Equivalent to Vg ) M62005, M62006,
4.05 | 425 | 4.45 M62003, M62004,
M62007, M62008,
Battery voltage VBatT 2.00 | 215 | 2.30 Reset level at backup
Hysteresis voltage | AVs — 100 — mV | AVs = Vsy—VsL
Circuit current lec — 5.0 20 pA | Vee = 5.0V: in normal mode
— 1.0 4 Ve = 2.5V: in backup mode
Sink ability Vsat1 — 0.2 0.4 V| Vee=4V, lo=4mA
(Qutput saturation voltage of N-ch transistor)
Source ability Vsat2 — 0.2 04 Vee =4V, lo=1mA

(Output saturation voltage of P-ch transistor)
[CMOS output] M62001, M62003, M62005, M62007

Delay time tg — 50 — ms | External capacitance Cd = 0.33uF

Pulse width tow — 7 10 us | Output pulse width (M62001, M62002, M&2003, M62004)
Reset output taEeer — 30 — us | Time between Ve (when falling) = Veatt and output of
response time RESET signal

Interruption output | irF — 100 — us | Time between Ve (when falling) = Vs and output of INT
reset time signal

Summary of M62001L/FP to M62008L/FP

Supply Voltage Detection Battery Voltage Detection Interruption Signal

Type No. Level Vs (V) Level VgarT (V) Output Form Output Mode
M62001L/FP 4.45 215 CMOS Pulse output
MB82002L/FP Open drain [ 1
M62003L/FP 4.25 CMOS . |
M62004L/FP Open drain '
M62005L/FP 4.45 CMOS Hold output
MB2006L/FP Open drain e =l
M62007L/FP 4.25 CMOS ’ _l——L
MB2008L/FP Open drain
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M62001L/FP to M62008L/FP

Typical Characteristics

Reset Output Voltage Vgeser (V) Circuit Curent oo (pA)

Delay Capacitance C (uF)

Circuit Curent vs. Supply Voltage
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M62001L/FP to M62008L/FP

Circuit Current vs. Ambient Temperature
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M62001L/FP to M62008L/FP

Operating Principle

Description

In general, the memory backup function of a microcomputer, as shown in figure 1, uses two diodes to switch between
main power supply and backup power supply. The M62001 to M62008 are ICs that, in such memory backup operation,
monitor in two steps each voltage on the Vpp line.

g Vop
Vee
& INT INT
Main power —
SUPPlY " Backup RESET RESET
PEwRE Tow” M62001

supply
R T Il

Microcomputer
system

Figure 1

The ICs have an intelligent sequence such as substantial hysteresis action of RESET toward normal state at restoration
of supply voltage. as well as two-step detection in low power dissipation mode.

Detailed Description

L.

)

Two-step detection

The ICs perform two-step detection of supply voltage and have two output pins (INT and RESET). Although they
have two comparators for two-step detection, they differ significantly from such that are simply provided with
independent detectors, because the RESET output signal is dependent at power-up and the like upon the INT output
signal.

INT output (Detection of 4.45 V and 4.25 V)
The INT output at the power-up of supply voltage detects Ve (4.45 V/4.25 V) to inform the microcomputer system
of the fact that the supply voltage has reached its normal level. When the supply voltage drops from its normal level
to Vg (4.45 V/4.25 V) an interruption signal is output to alter the microcomputer system into RAM backup mode.
The microcomputer at this point enters sleep state and secures memory by a stop command issued by the
interruption signal. These detection voltage, Vg the rise. and Vg the fall. of supply voltage. have a 100 mV
hysteresis voltage between themselves.

VSH — VSL =100 (TTIV}

INT Qutput Voltage vs. Supply Voltage
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Figure 2 INT Output (Detection of 4.45 V and 4.25 V)
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M62001L/FP to M62008L/FP

3. RESET output (Detection of 2.15 V)
The RESET outputs a signal to prevent the microcomputer from malfunctioning due to a drop in supply voltage.
When powering up, RESET is kept at low level until the supply voltage reaches V. If the supply voltage rises to
Vsu. RESET is set to high level. By inserting a capacitor between the Cd pin and GND. it is possible to produce a
desired delay time (t3). To set a delay time. equation below is used.

tg~ 1.52 x 10° x C (s)

Once the supply voltage has exceeded Vg and the RESET output is set to high level, RESET maintains the high
level until the supply voltage drops to Vgarr- When the supply voltage drops to Vg, RESET goes low thereby
resetting and initializing the microcomputer.

The RESET output has a large hysteresis voltage of approximately 2 V between the rise in supply voltage at power-
up and its fall.

RESET Output Voltage vs. Supply Voltage
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Figure 3 RESET Output (Detection of 2.15 V)
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M62001L/FP to M62008L/FP

Operating Description

v Vs VsL Vsy Vg Vearr Vsy Vs Veart
sH
VsL
Vee
GND k
o~ N — \
— Uncertain
INT area
(Hold output type)
onp—4—— N
S | Uncertain
INT Pulse width area
(Pulse output type) 7us l
GND N
‘\/ ‘\ \Jncerlain
e area
RESET
Ly Ly l
anp —<4 _ N
(1)(2) (3) (4) (5) (6) (7)(8) (9) (10)

(1): If Vg rises to Vgy (4.55V, 4.35V), the INT output is
set to high level.
*1. A pulse is output if INT is of pulse output type.
(2): RESET goes high t4 (s) after Vgy.
*1.ty=1.52x 10°x C (s)
(3): If Vi drops to Vg (4.45V, 4.25V), INT goes low.
*1. A pulse is output if INT is of pulse output type.
*2. The RESET output continues to be held high.

(4): If Vg retums to Ve, the INT output is set to high level.

(5): Same as (3).

(6): If Vo becomes lower than Vgarr (2.15V), the RESET
output is set to low thereby resetting the microcomputer
and initializing system.

(7): Same as (1).

(8): Same as (2).

(9): Same as (3) and (5).

(10): Same as (6).

Figure 4 Operating Waveform

Application Example

Power supply Voo
Vee (+5V) O v, "1 | Power supply pin
| Vee
Smoothing | , = =
BaCkIUP power | capacitor ZZ 100uF Y = =
PR = T * — ; INT *Note! | |INT
Veart (+3V) 7Ir T O —[L Il (Interruplion reset signal) Interruption input
v |
T i N
b RESET Note! |[RESET
— - Bk (Compulsive reset signal) Reset input
Dela Cd I
ca aB::itor_ 0.33uF v = Clock input/output
: # M6200x
-,7‘7- Microcomputer
Microcomputer system

system reset IC

MNote: A pull-up resistor is required only in the case of open-drain output.

Figure 5 Application Example
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M62001L/FP to M62008L/FP

Package Dimensions

5P5T Plastic 5pin 240mil SIP
EIAJ Package Code JEDEC Code Weight(g) Lead Material
SIP5-P-240-2.54 - 0.22 Cu Alloy
D E
/|““--.‘
B¢
L= o
[ g
E H
e — L4 vy = H
i L
Dimension in Millimeters
e Symbol Min Nom Max
O] A - - 6.1
2 he ¢ AL | 14 = =
| b1 A2 - 4.0 -
SEATING PLANE b 04 05 0.6
b1 1.1 1.2 1.5
bz 0.75 0.85 116
G 0.22 0.27 0.34
- LI 1 - LILIL L |-y D 11.5 11‘? 11.9
E 1.77 1.97 297
E1 0.6 0.7 0.8
€] - 2.54 -
L 3.0 - —
JEITA Patkage Code | RENESAS Code [ Previous Gode | wasspypy |
PS04 Axs 121 | PREFOBOBDAA [ aP2SA | 00ig |
] s
1
‘- HHHH
‘l.ll; ._m
x HOTE)
L CIMENSONS “© AND“T
I—H H H H e
1 it 4 INCLLDE TR OFFSET
R
=
4]
[re— (vmension in Milimeters.
S e | Nomo | Max
b | a8 | &0 | 52 |
1 E a2 a4 A6
N A — 15 —
— Ay 008 —_—
I [ — | — ] 19
G B, 035 A 05
c | o | ois | o2
Dol e | e | — | w
He 59 B2 65
e 112 12 142
¥ —_— _ o1
L 0z 04 [1] |

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



RenesasTechnologv COI‘p. 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, (i) use of nonflammable material or (iii} prevention against any malfunction or mishap

Notes regarding these materials

1. 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.

2. 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

3. All information contained in these materials, including preduct 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 natice due to product improvements or other reasons. Itis
therefore recommended that customers contact Renesas Techneology Corp. or an authorized Renesas Technology Corp. product distributor for the latest product
information before purchasing a product lisied 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 efrors.

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).

4. When using any or all of the information contained in these materials, inciuding product data, diagrams, charts, programs, and algorithms, please be sure to
evaluate all information as a tofal 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.

5. 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. preduct 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.

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

7. 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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