MITSUMI IC for System Reset (with built-in watchdog timer) MM1035

IC for System Reset (with built-in watchdog timer)
MonOIithiC IC MM1035 August 19, 2003

This IC functions in a variety of CPU systems and other logic systems to generate a reset signal and the
system accurately when the power is turned on or interrupted.

It includes a watchdog timer which allows diagnosis of the system operation, so that it prevents system
runaway by intermittently generating a reset pulse when system misoperation occurs.

Features

1. Built-in watchdog timer

2. Low minimum operating voltage Vce=0.8V typ.
3. Positive and negative logic reset outputs can be extracted
4. Accurate detection of drop in supply voltage

5. Detection voltage with hysteresis

6. Few external components one capacitor

DIP-8A (MM1035XD)
SOP-8A (MM1035XF)

Applications

Microcomputers

Absolute Maximum Ratings [WEREIY)

Symbol Rating Units
Tsre -40~+125 C
Torr -20~+70 C
@Wsupply voltage Vee max. -0.3~+10 \Y%
%g%ppned toVS & CKpins |  Vvs& Vck ~0.3~+10 \4
Voltage applied to RESET, RESET pin Vou -0.3~+10 A%
Allowable loss Pd 400 (DIP) mwW
340 (SOP-8)




MITSUMI

IC for System Reset (with built-in watchdog timer) MM1035

Electrical Characteristics 1 (DC)

(Except where noted otherwise, Ta=25°C, Vcc=5V, measurement circuit 1)
(Except where noted otherwise, resistance unit is Q)

supply voltage to ensure RESET

Ri2 (between Pin 2 and GND) =1M

Measurement
Item Symbol _ Measurement conditions Min. | Typ. | Max.| Units
circuit
Consumption current Icc 1 During watchdog timer operation 0.7 | 1.0 mA
VsL 1 Vs=OPEN, Vece ~ ~a | 4.05|4.20 | 435
Detection voltage A
Vsu 1 Vs=OPEN,Vce ~ » 4.15 | 4.30 | 4.45
Detection voltage
o Vs/AT 1 +0.01 %/ °C
temperature coefficient
Hysteresis voltage Viys 1 Vsu-Vs, Vec 9 a | 50 | 100 | 150 | mV
CK input threshold V1H 1 0.8 | 1.2 2 \'%
I 1 Vek=5V 0 1
CK input current pA
I 1 V=0V =20 =10 | -3
) Vonl 1 IRESET =-5pA, Vs=OPEN 45 748
Output voltage (High) \'%
Vou2 1 IresEr=-5yA, Vs=0V 45 | 4.8
Vorl 1 IRESET =3mA, Vs=QV 02 | 04
Voi2 1 IRESET =10mA, Vs=0V 03 | 05
Output voltage (Low) A%
Vor3 1 Ireser=0.5mA; Vs=OPEN 0.2 | 04
Vo4 1 Ireser=1mA;Vs=OPEN 0.3 | 05
Torl 1 V RESET 1.0V, Vs=0V 10 16
Output sink current mA
Tor2 1 Vreser=1.0V, Vs=OPEN 1 2
Y13 = 1.0V during watchdog
Icrl 1 . . -8 | -12 | -24 HA
timer operation
Cr charge current
Vv = 1.0V during power
Icr2 1 . -0.8 | -1.2 | -24 HA
on reset operation
Minimum operating power RESET =
PEIEENIROTET | yreci 1 Vieser =04V 08 10| V
supply voltage to ensure RESET I RESET =0.2mA
Minimum operating power Ireser=Vce-0.1V
Veci2 1 0.8 | 1.0 \'%
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IC for System Reset (with built-in watchdog timer) MM1035

Electrical Characteristics 2 (AC)

(Except where noted otherwise, Ta=25°C, Vcc=5V, measurement circuit 2)
(Except where noted otherwise, resistance unit is Q)

Ri2=10k, CL2=20pF

Measurement
Item Symbol L Measurement conditions | Min. | Typ. | Max. | Units
circuit
Vce input pulse width | T 2 Vee OV | ] 8
cc input pulse wi PI cc us
4V -
CK input pulse width Terw CK or 3 us
CK input cycle Tex 20 us
Watchdog timer
o Twp 2 Cr=0.1puF 5 10 15 ms
monitoring time *1
Reset time for
Twr 2 Cr=0.1puF 1 2 3 ms
watchdog timer *2
Reset hold time for
Ter 2 Cr=0.1pF, Vcc 50, /1100 | 150 ms
power supply rise *3 " f
RESET pin
Trpl 2 2 10
Output delay time from Vcc Ru1=2.2k, CL1=100pE
S
*4 RESET pin !
Trp2 2 3 10
Ri2=10k{ C1.2=20pF
RESET pin
tr1 2 1.0 | 1.5 us
Output rise time Re1=22k, CL1=100pF
*5 RESET pin
tr2 2 1.0 | 15 us

Notes :
*1:

pulse output. In other words, reset'@utput’is output if a clock pulse is not input during this time.

*2:
*3:

RESET output goes high (fesetrelease).

*4;

RESET output goesilow,(reset status).

*5:
*6:

Voltage range when meéasuring output rise and fall is 10~90%.
Watchdog timer monitoring time (Twp), watchdog timer reset time (Twr) and reset hold time (Ter) during

Reset time means reset pulse width. However, this does not apply to power on reset.
Reset hold time is the time from*when Vcc exceeds detection voltage (Vs+) during power on reset, until

Monitoring time is the time from the lagt"pulse (negative edge) of the timer clear clock pulse, until reset

Output delay time is théitimeffrom when power supply voltage drops below detection voltage (Vst), until

power/stpply. rise can be changed by varying Ct capacitance. The times are expressed by the following
formulaeZ The recommended range for Cris 0.001~10uF.

Ter (Ms) = 1000 X Cr (UF)
Two (ms) = 100X Cr (uF)
Twr (ms) = 20X Cr (uF)

Example : When Cr=0.1pF

Ter = 100ms
Two 5 10ms
Twr = 2ms
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Block Diagram

P
l o 5’\/_(( RCT
54k

12uh

3 Pulse
generator

’ GND RESETIRESET]
\éj ..... @ ....... b

s &)
Note 1: CP = 0.1pF approx. 0

Note 2: C = 1000pF. o Q
Note 3: The watchdog timer can be stopped by conmw e RCT pin to GND.
ireui

(Then it functions as a voltage detection Q

Timing Chart pQ

Vce VsH
VsL

CK

Cr Tck

RESET : ‘%‘ Twol| | —\ I,
@%\( *-:|:WR

Pin Assignment

1 Tc
2 RESET
L ; K
4 GND
5 Vce
1 2 3 4 6 RCT
HiNIER - v
8 RESET
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Pin Description

Pin No. Pin Name Function

] Te Twp, Twr, Trr variable pins. (Twp, Twr and Tpr times are determined by
the external capacitor.)

2 RESET Reset output pin (High output)

3 CK Clock input pin (inputs clock from logic system)

4 GND GND pin

5 Vee 4.2V detection voltage

. RCT Watchdog timer stop pin
Operation modes: Operation— OPEN, Stop— connect to GND

. Vs Detection voltage variable pin
Variation modes : Lower — pull up resistance, Raise%» pull down

8 RESET Reset output pin (Low output)

Measuring Circuit

M Measuring Circuit 1 (DC)

ABC

SW6
(RT1

Vo 0

OOOPF 0.1uF
|01
SWh
sw1 @ lcc
\/o1

IRESET RESET Vs RCT Vcc Vi

TC RESET CK GND

| 7
02
\(Te j L‘J_#ﬁ

Measuring Circuit 2 (AC)

SW5
AyC | CRT2
B Voz
MEGS [ReSET ) @
5 M 6 [ e
RESET \/S RCT Vee A SW1

TE RESET CK GND \/cc

L‘J_}Ld i Veea
(RT3 [10K[CRT2
01uF @ <D Vaea
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V[ CEENE e HeA[{oU[If N SW Table 6-1-2. SW&Power Supply Table 1

Item Symbol [SW1|SW2|SW3|SW4 |SW5|SW6 |SW7| Vcc | Vek | Veor | lreser | lreser VM, IM| Notes
Consumption current Icc |OFF|OFF|OFF| ON | B B [ON| 5V | 5V | OV - - Icc
Vs |OFF|OFF| ON | ON | B B | ON |5V—(V| 3V | 3V - - Vo1, CRTL
Detection voltage
Vsu |OFF|OFF| ON | ON | B B | ON [4—~5V| 3V | 3V - - Vo1, CRTL
CK input threshold Vm |OFF|OFF |OFF| ON | B B | ON | 5V |0V=3V] 1V - - Iex
Im OFF | OFF |OFF| ON | B B |ON| 5V | 5V | OV - - Iex
CK input current
I OFF | OFF |OFF| ON | B B |ON| 5V | OV | OV - - Iex
. Voul | ON [OFF| ON | ON | B B |ON| 5V | 5V | 3V | -5pA - Vol
Output voltage (High)
Von2 |OFF| ON | ON | ON | C B |ON| 5V | 5V | 3V - -5pA | Vo2
Vool |ON|ON ON|ON| B B |ON| 5V | 5V | 3V | 3mA - Vol
Vo2 [ON|ON | ON|ON| B B |ON| 5V | 5V | 3V |10mA| (- Vol
Output voltage (Low)
Vo3 |OFF|OFF| ON | ON | C B |[ON| 5V | 5V | 3V - (J0.5mA| Vo2
Vo4 |OFF|OFF| ON | ON | C B |ON| 5V | 5V | 3V - ImA | Vo2
) Il |[OFF| ON |ON |[ON | B C |ON | 5V | 5V | 3V, - - Iol |Voo=1V
Output sink current Ion2 |OFF| OFF| ON |ON| B | A |ON| 5V | 5V | a3V 7~ - | 102 |VoolV
Ct charge current 1 Irc1 |OFF|OFF |OFF| ON | B B |OFF| 5V | - 1V - - Irc
Ct charge current 2 Irc2 |OFF|OFF| ON |ON | B B |OFF| 5V .- 1v - - Irc
Minimum operating power supply
Vcal | ON |OFF| ON |ON | B B | ON [0V=2V| OV | OV - [Vol, Ve
voltage to ensure reset
Minimum operating power supply
Vca2 [OFF| ON [ON |ON | A B, |YONY0V=2V| OV | OV - - Vo2, Ve
voltage to ensure reset

\EEEN g [o K@I](eli] 824 SW Table 6-2-2. SW&Rower Supply Table 2

ltem Symbol| SW1 | SW2 Veea Vee Veka Vek | CRT Notes
5V - T1 14V-- T2 T3 CRTL23| Tios
. . - j:|{ - ,2, =8pus
Vcc input pulse width | Te | C B AV 7]:»,7 oV it
CK input pulse width | Tckw| A | B sv | MV = IDC CRT1,23| T2-3
input pulse wi - )2, =3us
putp . ov ji\: or T2 "
14V-- T2 T3
CKinputcycle | Tex | A B 2. o [ 17 - | CRT123| T3-20ps
Watchdog timer
N Two (WA | A 5V 5V |CRT1,2,3
monitoring time
Reset time for:
Twr | A | A 5V 5V |CRT1,2,3
watchdag timer
Reset holditime
. Ter B—A| A 5V 5V |CRT1,2,3
for power supply rise
5 ——
Terl| C A - 0V | CRT1,3
Output delay time » oV -- L
from Vcc 5V - -
Tew2| C A - 0V | CRT2,3
S
L Tl | A | A 5V 5V | CRT1
Output rise time
TR2| A | A 5V 5V | CRT2
Trl1| A | A 5V 5V | CRT1
Output fall time
T2 | A | A 5V 5V | CRT2
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Detection Voltage Variation 1 JUSUEGEEEETLRVIIERT)

Vee
O

MM1035 §R1Log|c system|
8 RESET
2 1 RESET
3 6 CK
GND
4 5|
10005

Detection voltage can be changed by connecting
resistor R1 externally to MM1035 Vs pin. Determine
R1 according to graph 1 when changing Vs.

Graph 1. Detection voltage change using MM1035 external resistor

VsH value = |
i 40 —— T |
9 T Ve
2S5l A
C —~
5@ /
= /
(0]
© 3.0
(a

100 200 300 400, 500 ‘600
— Vs pin external resistance

(R1) (k)

Detection Voltage Variation 2 J(EEFREE TRV IENT)

Vee
O

MM1035 Logic systam]

6 CK
R2

8 RESET

—= RESET

GND

10005

Detection voltage can be changed by connecting
resistor R2 externally to MM1035 Vs pin. Determine
R2 according to graph 2 when changing Vs.

Graph 2. Detection voltage change using MM1035 external resistor

5.0
v \
g A\
©
; § A\ VsH value
on N, < [~
5 Z4.5 \f\\L
2 JA I S e
3 Vst value

100 200 300 400 500 600
—» Vs pin external resistance

(R1) (k)
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Characteristics

M Power supply current-Power supply voltage M Output voltage-Power supply voltage (RESET pin)

PULL UP resistance 10kQ

Q 14 7.0
= 12 ) 3
[ . _—
' (0]
3~ 08 1 £ o0 Ta=20"C.25C.75C |
_>§ : L~ 3~ y
&= 06 e >3 40 7
7 A |Clock pulse input time ga=
2 04 8 27 30
g ol 17 N
S ' V4 g 2.0
1.02.03.04.0506.07.08.09.010.0 8 1.0
Power supply voltage Vcc (V)

1.0 20 3.0 40 50 '%.0/7.0 8.0
Power supply veltage Vcc (V)

M Output voltage-Power supply voltage (RESET pin) M Detection voltage (VsiyVsH).temperature (RESET, RESET pins)
PULL UP resistance 2.2kQ

7.0 4.50
% 6.0 / % 4.40 Ve
‘5.:3 5.0 DIN,480
> A % L—
;:;, 4.0 Z 420 VoL
S 30 2 410
2 : 5
3 2.0 Ta=—25C ® 4.00
5 Ta=25C o
o 1.0 FTas75C 3.00 -
N || T
1.0 20 3.0 4.0 5.0 6.0 7.0 8.0 -40-20 0 20 40 60 80 100
Power supply voltage Vec (V) Ambient temperature Ta ('C)

I Output saturation voltage-Output sink current (RESET pin) I Output saturation voltage-Output sink current (RESET pin)

Q
g (o))
g S Ta=25 4
§ 5w S a=2C | A
§s 400 S g 400 —Ta=75C //%
5 E Ta=75C /A BE \ |
= 300 Ta=25"C 7 5 2 300 s
75 200 \ 7 g3 y
h = e &7 00— AF
- | 5 .
3. 100 /7/' — | a=—2|5°C,_ % 100 // Ta=—25C
3 o
© 02 04 060810121416 1.8 2 4 6 8 10 12 14 16 18

Output sink current loL (mA) Output sink current loL (mA)




MITSUMI IC for System Reset (with built-in watchdog timer) MM1035

M High level output voltage-High level Il High level output voltage - High level output current
output current (RESET pin) (RESET pin)
5.0 5.0
> \\ >
g 48 ~— S 48 ™
o I~ o] \
> 46 =~ > 46
5 ™~ = s
9342 ™~ o3 42
2 2
2 40 2 40
- <
o
% 3.8 £ 3.8
-2 -4 -6 -8 -10-12-14-16-18 -2 -4 -6 -8 -10-12-14-16-18
High level output current lom (LA) High level output current lom (LA)

M Reset hold time temperature during power M Watchdog timer monitoring’time temperature
supply rise
Vce=5V (Cr=0.1uF) Vce=5V (Cr=0.1uF)

—_
(o]

160

—
IS

-
N
o

—

no

-
N
o

p
o

-
o
o

[0}
o

temperature Two (ms)

(2]
o

N
o
~ O o

Reset hold time temperature during
power supply rise Ter (ms)
Watchdog timer meonitoring time

-40 -20 0 20 40 60 )80%100 -40-20 0 20 40 60 80 100

Ambient temperature Fa-(°C) Ambient temperature Ta (°C)

M Reset time temperaturé(forwatchdog timer) M Cr value for reset hold time during power supply rise
Vce=5V (Cr=0.1uF)

3.5
E 0 -
& g 10
2 =
F 20 g 3
GE> = 10
= 1.5 g
B £ 10°
2 1.0 ke
o o 101
0.5 I
10°
-40-20 0 20 40 60 80 100
Ambient temperature Ta (°C) 1072 1072 10~' 10° 10!

Cr capacitance (uF)
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M Ct value for reset time (for watchdog timer) M Ct value for watchdog timer monitoring time

m
3 E
10 =~ 10
—_— ;
£ 0 ‘s 10°
z £
~ 10 o 10
2 £
£ 100 g 10"
Q o)
§ 107" E 10°
2 £
10 = 10
107% 1072 10" 10° 10 107 1072 107" 10° 40’

Cr capacitance (uF) Cr capacitance\(uF)






