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Description
The M62021 is a system IC that controls the memory backup function of microcomputer (internal RAM).

The IC outputs reset signals (RES/RES) to a microcomputer at power-down and power failure. It also shifts the power
supply to RAM from main to backup, outputs a signal (CS) that invokes standby mode, and alters RAM to backup
circuit mode.

The M62021 contains, in a single chip. power supply monitor and RAM backup functions needed for a microcomputer
system. so that the IC makes it possible to construct a system easily and with fewer components compared with a
conventional case that uses individual ICs and discrete components.

Features

¢ Built-in switch for selection between main power supply and backup power supply to RAM.
o Small difference between input and output voltage (Iopyr = 80 mA, Viy=35V) 0.2V Typ

e Detection voltage (power supply monitor voltage) 440V + 0.2V

e Chip select signal output (CS)

e Two channels of reset outputs (RES/RES)

e Power on reset circuit built-in

o Delay time variable by an external capacitance connected to Ct pin

o Facilitates to form backup function with a few number of components

Application

e Power supply control systems for memory backup of microcomputer system and SRAM boards with built-in backup
function that require switching between external power supply and battery.

Block Diagram
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Vin(3) l oo ' 1) Vour
Ri= Dy
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R, = +E circuit BAT
25 —1.24v !
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RES (7 circuit Ct
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GND
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M62021L/P/FP

Pin Arrangement

M62021P
M62021L M62021FP
8 |CS Vour [1] O | 8]Cs
7 | RES Vear[ 2] | 7 1RES
6 | GND Vin[3] [ 6 JGND
5 | REs Ct (Delay capcitance) | 4 5 |RES
4 | Ct (Delay capcitance) (Top view)
Outline: PRDP0O008AA-A (8P4) [P]
3 |V|N PRSPO008DE-C [FP] (recommend)
PRSP0O008DA-A (8P2S-A) [FP] (not recommend for new design)
2 | Vear
1 | Vour

(Top view)
Outline: PRSS0008AA-A (8P5) [L]
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M62021L/P/FP

Absolute Maximum Ratings

(Ta = 25°C, unless otherwise noted)

Item Symbol Ratings Unit Conditions

Input voltage Vin 7 V

Output current lout 100 mA

Power dissipation Pd 800 mW 8-pin SIP
625 8-pin DIP
440 8-pin SOP

Thermal derating K& 8 mW/°C Taz=25°C 8-pin SIP
6.25 8-pin DIP
4.4 8-pin SOP

Operating temperature Topr —20to +75 °C

Storage temperature Tstg —40to +125 °C

Electrical Characteristics

(Ta = 25°C, unless otherwise noted)

Item Symbol Min Typ Max Unit Test Conditions

Detection voltage Vs 4.2 4.4 4.6 V Vin (at the change from H—L)
Hysteresis voltage AVs 50 100 200 mV | AVs = Vsy—VsL
Temperature coefficient of Vs/AT — 0.005 — S%I°C
detection voltage
Circuit current lcc — 2.0 4.0 mA | lour = OmA Vin =4V

— 75 12.0 Vin = 5V
Difference between input and Voror — 0.125 0.25 V Vin =5V lout = 50mA
output voltage — 0.2 0.4 lout = 80mA
Ct output voltage (high level) Vonicy 4.5 5.0 — V Vin =5V *
Ct output voltage (low level) Voucy — 0.02 0.1 V Vin = 4V *!
RES output voltage (high level) | Voures) 3.5 4.0 — V Vin = 4V *!
RES output voltage (low level) | Vovres) — 0.02 — V Vin =5V #

— 0.05 0.2 Isink = TmA
RES output voltage (high level) | Vox@ess) 4.5 5.0 — V Vin =5V *
RES output voltage (low level) | VoL@ss) — 0.02 — V Vin =4V 1

— 0.05 0.2 Isink = TmA
CS output voltage (high level) Vones) 3.50 3.57 — V Vin =4V *

240 247 — Vin = 0V, Vaar = 3V *

CS output voltage (low level) VoLes) — 0.08 — V Vin =5V #1

— 0.1 0.3 Isink = TmA
Backup diode leakage current | Ir — — +0.5 LA | Vegar =3V Vin=5V

— — +0.5 Vin=0V
Backup diode forward direction | V¢ — 0.54 0.6 V Ir = 10pA
voltage
Delay time tpd 10 27 55 ms | Vin=0V-5V, Ct=4.7uF
Response time tq — 5.0 25.0 us | Vin=5V-=4V
RES limit voltage of operation VopLEES) — 0.65 — V *3

Notes: 1. Regarding conditions to measure Von and Vqy, voltage values are to be generated by internal resistance only
and no external resistor is used.
2. These values are produced inserting an external resistor, Rzs = 1 MQ, between the CS pin and GND.
3. With no external resistor (10 kQ internal resistance only)
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M62021L/P/FP

Test Circuit

M62021

Swzo,s
R Vin
3}
Im1
R
Vm1 SW1 1
2

1 - Com
v é i)
r | Re 7.|7_T£ 1.24v
RES
RES, A
|
SwW3
+
%4_7&
Figure 1 Test Circuit
Switch Matrix
SW Measuring
Item Symbol V1 V2 IF1 IF2 1 2 3 4 5 6 Instrument
Circuit current lee g — — — 1 ON | OFF 1 OFF 1 Im1
Vour 2 =2
Detection voltage cs W, Decrease 3 Vm4
s
{Vin negative-going) ot (V=) from 5V - - o ! ON | OFF | 1 | OFF | 4 CRT
RES 5 Vmi
RES 6
Difference between input and output —50mA
voltage Vioace 5V — “30mA — 1 ON | OFF 1 OFF 2 Vmz2
Ct output voltage (high level) WVonicy 5V
Ct output voltage (low level) Voues 4y B B T ! ON | OFF | 1 | OFF | 4 Vm4
RES output voltage (high level) Vorires) 4
— T — 1 ON | OFF 1 OFF 5 Vm4
RES output voltage (low level) Vovres v Py m
RES output voltage (high level) Vorres) v .
RES output voltage (low level) Voures) 4y - Py - ! ON | OFF | 1 | OFF | 6 Vm4
__ i . 4 _
CS output voltage (high level) * Vonues) o v
- — 1 ON | OFF 1 OFF 3 Vm4
CS output voltage (low level) Vo 5V — Py
] 5V
Backup diocde leakage current ln o A — — 1 ON | OFF 2 OFF 1 Im2
Backup diocde forward direction Ve ov . . 100A 1 oN | ore 5 ON 1 Vm3
voltage
VOUT 2
Delay time CS | tw 2 ON 3
Respaonse time RES | & - - - - = ON * ! OFF 5 CRT
RES 6

Notes: 1. To measure Vores), insert a 1 MQ resistor between the CS pin and GND.
2. While monitoring each output by Vm4 or CRT, measure the input voltage Vm1 when the output goes from H
toL and L to H. Regarding Vsn, raise Viy from 4 VV and measure the input voltage Vm1 when the output goes
fromHtoLandLtoH. AVsis Vsy—VsL.
3. To measure delay time, change VIN from 0 V to 5 V and compare, with respect to each pin, the positive-going
edge observed on a monitor with that of V. To measure response time, change Vin from 5V to 4 V and

compare, with respect to each pin, the negative-going edge observed on a monitor with that of V.

4. Set the switch to OFF when measuring response time.
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M62021L/P/FP

Pin Description

Pin No. Pin Name Symbol Function
1 Power supply output | Vour VIN and VBAT are controlled by means of an internal switch and output
through VOUT.
The pin is capable of outputting up to 100 mA. Use it as VDD of CMOS
RAM and the like.
2 Backup power supply | Vgar Backup power supply is connected to this pin.
input If a lithium battery is used, insert a resistor in series for safety purposes.
3 Power supply input ViN +5 V input pin. Connect to a logic power supply.
4 Delay capacitor Ct A delay capacitor is connected to this pin. By connecting a capacitor, it is
connection pin possible to delay each output.
5 Positive reset output | RES Connect to the positive reset input of a microcomputer. The pin is capable
of flowing 1 mA sink current.
6 Ground GND Reference for all signals.
7 Negative reset output | RES Connect to the negative reset input of a microcomputer. The pin is
capable of flowing 1 mA sink current.
8 Chip select output CS Connect to the chip select of RAM. The CS output is at low level in normal

state thereby letting RAM be active. Under failure or backup condition, the
CS output is set to high level, then RAM enters standby state disabling
read/write function. The pin is capable of flowing a 1 mA sink current.

Application Example

¥ Note)2
M62021 =
+5V v : SW !V H
Mai | LVl outr
( a:g power supply) . [ o5 /1\ ; .
Cin: \‘J L ! . TCour v
| R,= D : DD
Com ' ' :
Voo _ ' VBar |
i R-ese-i ’W‘LLB tt
R,= circui + atery
j—f L1.24\/ | ;3\’
1 S~ S CMOS
MCU RAN
or |
CPU RES] Delay ASt
RE% circuit 4
5 <] ‘e,
) < C1 7 Note)t
. 7T - i
| 6 - | T

I

Notes: * Capacitance to be connected: Cyy: 10uF, Coyt: 4.7uF, Ct: 4.7uF

1. If connecting a zener diode, select one of Vz = 2V to 3V. (Iz = 0.1mA)

2. When it is necessary to charge the back-up power supply such as using the large-capacity capacitor,
connect it to V) via a diode and a protection resistor.

Figure 2 Application Example
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M62021L/P/FP

Configuration

Power Supply Detection

The internal reference voltage Vref is compare by means of a comparator with resistor-divided voltage V (resistor-
divided voltage produced by R; and R, from Vpy).

If the input voltage is 5 V, Vi is set to 1.24 V or higher, so the comparator output is at low level and the Ct output (Q;
collector output) is set to high level. If the input voltage drops to below 4.4 V in an abnormal condition, Vi becomes
below 1.24 V, so the comparator output goes from low to high level and the Ct output, from high to low. The input
voltage at this point is called Vg . Next, when the input voltage, restored from abnormal state, has a rise, the
comparator output goes from high to low level and the Ct output, from low to high.

The comparator used for detection has 100 mV hysteresis (AVs), so that malfunctioning is prevented in case that the
input voltage slowly drops or Vg nearly equals Vref.

5r
g 4l #’//
$) AV
— 3| > < S
o
b=
S 2t
2
8 VSLF ‘"VSH
s 1

I 1 1

0
40 4.2 4.4 46 438 5.0
Input Voltage Vi (V)

Figure 3

Delay Circuit

Connecting an external capacitor to the Ct pin lets RES, RES, CS. and Vgt be delayed due to RC transient
phenomenon (electric charge).

Delay time is determined as follows.

[VoHr(Ct) — VoL (Ct)]
[VoH(Ct) = INV1(Vrh)]

Delay time (tpg) = C4 x (R3 + R4) x 1n

=Cq x 22kQ2 x 0.2614
~5.75 % 10% x C4
* C is an external capacitance.

Taking into consideration the time taken by the oscillator of microcomputer to be stable, connect a 4.7 uF capacitor to
the Ct pin. (As the response time of detection can be slowed due to internal structure depending in the rising rate of
power supply, avoid connecting a too large capacitance.)

INVA(Vth)

__________________________________

Vor(Ct)

Figure 4 Delayed Output Waveforms of Ct
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M62021L/P/FP

Schmitt Trigger Circuit

Since waveforms show a gentle rise due to the RC delay circuit, INV1, INV2, R3. and R6 constitute a Schmitt trigger
circuit to produce hysteresis so as to prevent each output from chattering.

Internal Circuit

' I = RT

~Rs Re =10k =Ry =Ry
: =25k 4f;‘rk =800 =10k
D =Ry Ra R
. =60.94k —A\N .’I\,""\,'?"lr QZ |
X 47 10k INV1 INV2 INV3 INV4

Q3

INV5 INVE INV7
R
A .r% I/Q
VY T |\ 5
INV8 INV9 5k Rio=
22k = {
77 77T

Figure 5 Internal Circuit
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M62021L/P/FP

Timing Chart

RES

RES

V1 =Vin— Voror
V2 = Vjy — Q4Vgg(Di)

I o N

V5= VBAT_VF

V3 =Vin(VsL) — Vorop

VoLEs)
5V

Vin(VsL)

VoL(res)
VOH(RES)
Vin(VsL)

VoLRES)

V4 = Vin(VsL) — Q4VEeg(Di)

Figure 6 Timing Chart

Input
Voltage

In Normal Operation

In Failure (Instantaneous
Drop)

Restoration from Failure
(Instantaneous Drop)

In Backup State

Output
Pin

Input voltage: 5V

Input voltage: 5V—4V
Each output varies if the input
voltage drops to Vg or under

Input voltage: 4V—5V

If the input voltage goes higher
than VSL by 100mV, each
output varies after delay
produced by the delay circuit

Input voltage: OV
Backup voltage: 3V

With Q4 set to ON,
a voltage (Vin — Viproe)
Is output

Q4 is turned OFF. A voltage

(Vin — Q4Ves(Di)) is output by
the diode between E and B of
Q4.

Q4 is turned ON after delay
and a voltage (Vin — Vorop) is
output.

Vear — VF

RES

The output level is Vg,
(RES) with a logic low

As the state shifts from a logic
low to logic high, the output
level becomes approximately
equal to the input voltage.

A logic high is maintained, and
than shifts to a logic high.

s}
m
w

The output level is Vou
(RES) with a logic low

As the state shifts from a logic
high to logic low, the output
level becomes Vo, (RES).

Alogic low is held, and than
shifts to a logic high.

&
9]

The output level is VoL
(CS) with a logic low

As the state shifts from a logic
low to logic high, the output
level becomes the voltage Viy —
Q4Ves(Di).

A logic high is maintained, and
than shifts to a logic high.

The output is a logic
high and the output
level is Var — VF
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M62021L/P/FP

Typical Characteristics

1000
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M62021L/P/FP

Output Curent vs. « Difference between Input and Output Voltages vs.
Difference between Input and Output Voltages S Ambient Temperature
100 : £ 400—
Viy =5V / 2 Vin =5V
= / ] 350
< o
£ 80 a
= / 3 300
= = /
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L 60 SE lour = 100mA_~
: / 3, o
(] £ o out = —
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= 8 = IOUT = 50mA ————._____,....-"""‘-
g 5 Z 100
=0 e}
o] / © 50
Q
c
0 o 0
0 50 100 150 200 250 2 -40-20 0 20 40 60 80 100 120
Difference between Input and Output Voltages e Ambient Temperature Ta (°C)
Vprop (MV)
— Backup Di Forward Direction Current vs. < Backup Di Forward Direction Voltage vs.
é Backup Di Forward Direction Voltage = Ambient Temperature
m 160 L 0.8
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- et . I =1 —
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M62021L/P/FP

CS "L" Output Voltage vs.

Ambient Temperature e

S 160—— >
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o
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D20 T
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Delay Time vs.
External Capacitance Connected to the Ct Pin
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N
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1
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M62021L/P/FP

Package Dimensions

JEITA Package Code | RENESAS Code |  Previous Code | MASS[Typl] |
P-SIPE-64x19-254 | PRSSO00BAAA | 8P5 [ 073 |
19.0 oz 28 wa
/_h“‘"--
E
T—
3 4
254 0.5 m 085 57 12w
1250 027 3o
LT LIOCT LT LT LT LT LT LI
JEITA Package Code | RENESAS Code |  Previous Code | MASS[Typ] |
P-DIP8-6.3x8.84-254 | PRDPOO0SAA-A | 8P4 I
8 5 —‘
1
1
: 4 5
NOTE)
1. DIMENSIONS *1® AND *2*
DO NOT INCLUDE MOLD FLASH.
2. DIMENSION *3* DOES NOT
2 o INCLUDE TRIM OFFSET.
/ 1
— P Di in Millimeters
* { ‘ l ST Min | Nom| Max |
er |7.32|762|7.92
Lo L S ! D |87 89 91
‘ . E [6.15] 6.3 645
SEATING PLANE Al —|—1]45
! Y A1 | 051
i Ay | — 1 33| —
By b, by 04| 05| 06
. b [ 08] 10 13
—— b; | 14| 15| 18
c | 0.22]0.27]0.34]
G 0o | — | 15°
e [229]254[279
L [3s0]—[—
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M62021L/P/FP

JEITA Package Code | RENESAS Code | Previous Code | MASS[Typ] |
P-S0P8-4.4x4.85-1.27 | PRSPO0O0SDE-C | - | 01g |
.
8 5

NOT%)

1. DIMENSIONS™1 (Nom)"AND™2"
DO NOT INCLUDE MOLD FLASH.

2. DIMENSION™3"DOES NOT
INCLUDE TRIM OFFSET.

) i x|
Index mark
] Terminal cross section
H H H (Ni/Pd/Au plating ) Dimension in Milimelers
! ! Symbol | Min | Nom | Max
z 0 b (5T @) D |465) 485 505
. E | 42 | 44 | 46
! Ay | — |185] —
A1 0.00] 01020
/ \ Al — | — 203
— . 4 ~. tt:;. 0.34] 0.4 | 0.46
. == —
Y——— ‘ \ , c 10.15]0.20]0.25
; | — | — | —
L@E = —+ 0 00| — | &
. He| 5.7 | 6.2 | 6.5
Detail F @ [1.12]1.27]1.42
x | — | — |0.12
y | — | —Jo.10
Z | — | —To7s
L | 025 045|065
L | — |080] —
JEITA Package Code ] RENESAS Code [ Previous Code ] MASSlTyp.]]
P-SOP8-4.4x5-1.27 | PRSPO0O0BDA-A | BP2S-A | 0.07g |
H A A A
I
+ NOTE& . o
1. DIMENSIONS **1* AND "2
H H H H DO NOT INCLUDE MOLD FLASH.
2. DIMENSION **3" DOES NOT
1 4 INCLUDE TRIM OFFSET.
Index mark
b M
2
4]
Dimension in Millimelers
Symba | Min | Nom | Max
D | 48| 50| 52
E | 42 | 44 | 46
| A | — [ 15| —
A1 | 005 — | —
& Al —]—11g
4 by | 035] 04 | 05
c | 013]0.15] 0.2
et ¢ | 0° | — | 10°
He | 59 | 62 | 65
e [112]1.27]1.42
y | — | — o1
L [02] 0406
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RenesasTech nology Co I'P. sales Strategic Planning Div.  Nippon Bldg., 2-6-2, Ohte-machi, Chiyoda-ku, Tokyo 100-0004, Japan

Noles:

1. This document is provided for reference purposes only so that Renesas customers may select the appropriate Renesas products for their use. Renesas neither makes
warranlies or representalions with respect to the aocuracn.lor completeness of the informalion contained in this document nor grants any license to any intellectual property
rights or any other rights of Renesas or any third party with respect to the information in this document.

2. Renesas shall have no liability for damages or infringement of any intellectual property or other rights arising out of the use of any information in this document, including,
but not limited to, product dala, diagrams, charls, programs, algonthms, and application circuil examples.

3. You should not use the producls or the led'mology described in this document for the purpose of military applications such as the development of weapons of mass
destruction or for the purpose of any other military use. When exporting the products or technology described herein, you should follow the applicable export control laws
and regulations, and procedures required by such laws and regulations.

4. All information included in this document such as product data, diagrams, charls, programs, algorithms, and application cm:unl examples, is current as of the date this
document is issued. Such information, however, is subject to change withoul any prior nolice. Before purchasing or usi Renesas products listed in this document,
please confirm the lalest product information with a Renesas sales office. Also, please pay regular and careful atlention o ilional and different information lo be
disclosed by Renesas such as thal disclosed through our website. (hitp://www.renesas.com )

Renesas has used reasonable care in compiling the information included in this document, but Renesas assumes no liability whatsoever for any damages incurred as a
result of errors or omissions in the information included in this document.

6. When using or otherwise relying on the information in this document, you should evaluate the information in light of the tolal system before decudm?sabout the applicability
of such information to the intended application. R makes no rep tions, warranlies or guaranlies regarding the suitability of its products for any parlicular
application and specifically disclaims any | ity arising out of the application and use of the information in this document or Renesas products.

7. With the exceplion of proJucls specified by Renesas as suilable for aulomobile applications, Renesas products are not demgned manufaclured or lesled for applications
or otherwise in systems the failure or malfunction of which may cause a direct threat to human life or creale a risk of human injury or which require especially high quality
and reliability such as salely syslems, or equipment or systems for transportation and traffic, healthcare, combuslion control, aerospace and aeronaulics, nuclear power, or
undersea cx ication t n. IF are considering the use of our products for such purposes, please conlact a Renesas sales office beforehand. Renesas shall
have no liability for damages arising out of the uses set forth above.

8. Notwithstanding the preceding paragraph, you should nol use Renesas products for the purposes listed below:

(1) artificial life support devices or systems

2 sun;fical implantations

3 3l

ealthcare intervention (e.g., excision, administration of medication, elc.)

any other purposes thal pose a direct threal to human life
Renesas shall have no liability for damages arising oul of the uses sel forth in the above and purchasers who elecl lo use Renesas producls in any of the foregoing
applications shall indemnify and hold harmless Renesas Technology Corp., ils affilialed companies and their officers, directors, and employees against any and all
damages arising oul of such applications.

9. You should use the products described herein within the range specified by Renesas, especially with respect lo the maximum raling, operaling supply voltage range,
movement power vclla?e range, heal radiation characterislics, installation and other pmdut:l characleristics. Renesas shall have no liability for malfunctions or damages
arising oul of the use of Renesas producls beyond such specnﬁed ranges.

10. Although R to imp the quality and reliability of ils products, IC products have specific characlerislics such as the occurrence of failure al a cerlain
rale and malfunctions under certain use condilions. Please be sure to implement safely measures lo guard against the possibility of physical injury, and injury or damage
caused by fire in the evenl of the failure of a Renesas pmdut:l, such as safely design for hardware and software including but not limited to redundancy, fire control an
malfunction prevention, appropriate treat i for a?h lion or any other applicable measures. Among others, since the evaluation of microcomputer software
alone is very difficult, please evaluale the safety of the final products or system manufactured by you.

11. In case Renesas products listed in this document are detached from the produt:ls to which the Renesas producls are allached or affixed, the risk of accident such as
swallowing by infants and small children is very high. You should impl L safety so that R products may not be easuly detlached from your products.
Renesas shall have no liability for damages arising oul of such detachment.

12. This document may not be reproduced or duplicated, in any form, in whole or in part, without prior writlen approval from Renesas.

13. Please conlact a Renesas sales office if you have any queslions regarding the information contained in this document, Renesas semiconductor products, or if you have
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