MITSUMI System Reset (with built-in watchdog timer) MM1075

System Reset (with built-in watchdog timer)

Monolithic IC MM1075

This IC functions in a variety of CPU systems and other logic systems to generate a reset signal and reset the
system accurately during momentary interruption or lowering of power supply voltage.

It also has a built-in watchdog timer for operation diagnosis. This prevents the system from running wild by
generating an intermittent reset pulse during system mis-operation.

Features

. Built-in watchdog timer

. Low minimum operating voltage Vce=0.8V typ.

. Both positive and negative logic reset output can be extracted

. Accurate detection of drop in power supply voltage

. Detection voltage has hysteresis

. Few external parts 1 capacitor

. Timer monitoring time can be varied by using an external resistor

DIP-8A (MM1075XD)
SOP-8A (MM1075XF)

Applications

Microcomputer system monitoring, etc.

Absolute Maximum Ratings [iER43e)

NOoO Ok O =

Iltem Symbol Rating Units
Storage temperature Tsre -40~+125 C
Operating temperature Torr -20~+70 C
Power supply voltage Vce max. -0.3~+10 v
Voltage applied to VS & CK pins Vvs &Vck -0.3~+10 \'%
Voltage applied to RESET, RESET pin Von -0.3~+10 Vv
Allowable loss Pd 400 mW
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S ST (o | N0 s T T =TT S B1®) ] (Except where noted otherwise, Ta=25°C, Vcc=5V)

Measurement
Iltem Symbol . Measurement conditions Min. | Typ. | Max. | Units
circuit
Consumption current Icc 1 During watchdog timer operation 0.7 | 1.0 mA
VsL 1 Vs=0OPEN, Vcc Tl 4.05 | 4.20 | 4.35
Detection voltage \
Vsu 1 Vs=0OPEN, Vcc . A 4.15 | 4.30 | 4.45
Detection voltage
Vs/AT 1 +0.01 %/°C
temperature coefficient
Hysteresis voltage Vhys 1 Vsu-Vsi, Ve ¥ Tal 50 | 100 | 150 | mV
CK input threshold V1H 1 0.8 | 1.2 2 A%
I 1 Vek=5V 0 1
CK input current pA
I 1 Ver=0V -20 | -10 | -3
) Vonl 1 I RESET =-514A, Vs=OPEN 45 | 48
Output voltage (High) \'%
Vou2 1 I RESET =-5A, Vs=0V 45 | 4.8
Vol 1 I RESET =3mA, Vs=0V 0.2 | 04
Voi2 1 I RESET =10mA, Vs=0V 0.3 | 0.5
Output voltage (Low) v
Vor3 1 Ireser=0.5mA, Vs=OPEN 02 | 04
Vo4 1 Ireser=1mA, Vs=OPEN 03 | 05
Torl 1 V RESET =1.0V, Vs=0V 10 16
Output sink current mA
Tor2 1 Vreser=1.0V, Vs=OPEN 1 2
Vrc=1.0V, Rer=OPEN during
Icrl 1 . . -08|-12|-24| pA
watchdog timer operation
Cr charge current *1 -
V1v=1.0V during power ON
Icr2 1 ) -08 | -12|-24| pA
reset operation
Minimum operating power suppl RESET =
PRrEnG POVETSPY | Vreer1 1 V reseT =04V 08 |10 | V
voltage to ensure RESET I RESET =0.2mA
Minimum operating power suppl Vreser=Vcc-0.1V
peringp PPY Veer2 1 08 | 1.0 A%
voltage to ensure RESET Ri2 (between Pin 2 and GND)
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. . g (Except where noted otherwise, Ta=25°C, Vcc=5V)
Electrlcal CharacterIStICS (AC (Eicept vvzhere noted otherw:se, resistance E;it is Q)

Measurement
Item Symbol circuit Measurement conditions Min. | Typ. | Max.| Units
Vce input pulse width | Trl 2 Vee OV u 8 s
putp Cuv o n
CK input pulse width Terw 2 CK or 3 us
CKinput cycle Tck 2 20 us
Watchdog timer Cr=0.1pF
T 2 50 | 100 | 150
monitoring time *2 o Rcr=OPEN s
Reset tlrrTe for Twr 9 Cr=0.1yF 1 9 3 ms
watchdog timer *3
Reset hold time for
T 2 =(. 1 1
I PR Cr=0.1pF, Vcc f 50 00 50 ms
RESET pin
lay ti Trol 2 2 1
Output delay time PD Ri1=2.2k, C11=100pF 0
from Vcc - Hs
*5 Trp2 2 RESET pin 3 | 10
PD
R1, 2=10k, CL.2=20pF
RESET pin
trl 2 1.0 | 15
Output rise time A Ri1=2.2k, Cr1=100pF HS
*6 RESET pin
2 2 Ri2=10k, C12=20pF Lo 1 1o s
RESET pin
trl 2 0.1 | 05
Output fall time g Ri1=2.2k, Cr1=100pF HS
*6 RESET pin
2 2 Ri2-10k, C12=20pF 05 1 L0 ws

Notes:

*1 Ict1 changes according to Rcr pin (Pin 6) pull up resistance.

*2 Monitoring time is the time from the last pulse (negative edge) of the timer clear clock pulse until reset
pulse output. In other words, reset output is output if a clock pulse is not input during this time. Also,
monitoring time can be varied by pulling up the Rcrt pin to Vcc with a resistor (Rcr). Monitoring time
adjustments are shown in Graph 1.

*3 Reset time means reset pulse width. However, this does not apply to power ON reset.

*4 Reset hold time is the time from when Vcc exceeds detection voltage (VsH) during power ON reset until
reset release (RESET output high, RESET output low).

*5 Qutput delay time is the time from when power supply voltage drops below detection voltage (Vsi) until
reset (RESET output low, RESET output high).

*6 Voltage range when measuring output rise and fall is 10~90%.

*7 Watchdog timer monitoring time (Twp), watchdog timer reset time (Twr) and reset hold time (Ter) during
power supply rise can be changed by varying Ct capacitance. The times are expressed by the following
formulae. The recommended range for Ctis 0.001~10puF.

Ter (Ms) = 1000 XCr (uF)

Two (ms) = 1000 XCr (uF)

Twr (Mms) = 20 XCr (uF)

Example : When C1=0.1pF (Rct pin OPEN)
Tepr = 100ms
Two = 100ms
Twr = 2ms
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Graph 1 Rct & Monitoring Time

Note : The above graph shows data for when Ct=0.1pF.
Two is proportionate to Cr. Refer to the calculation formula for Two above.

Block Diagram
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Note 1 : CP=0.1pF approx.

Note 2 : C 2 1000pF

Note 3 : The watchdog timer can be stopped by connecting the RCT pin to
GND. (Then it functions as a voltage detection circuit.)

Note 4 : Tpr and Twp can be varied by pulling up the Rcrt pin to Vcc with a
resistor. The recommended range for RCT is 100kQ~Rct pin OPEN.
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Timing Chart

Vce Ven .
VsL
CK
Cr Tex
U
Ter [ Two
RESET '
LTwr
RESET | i
M|
1 TC
2 RESET
HINININ
8 7 6 5 g CK
4 GND
5 Vee
1 2 3 4 6 RCT
NN ; Vs
8 RESET
Pin Description
Pin No. |Pin Name Function

TC Twp, Twr, Trr variable pins.(Twp, Twr and Tpr times are determined by the external capacitor.)
RESET | Reset output pin (High output)
CK | Clock input pin (inputs clock from logic system)
GND
Vce | 4.2V detection voltage

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

Vs Detection voltage variable pin Adjustment modes : Lower— pull up resistance, Raise— pull down
RESET | Reset output pin (Low output)

N ool WO DN =
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Measuring Circuits

M Measuring Circuit 1 M Measuring Circuit 2
1000pF 0 1uF
ABC |01
B SWi
SW6 sw1 ,—E @ lcc
CRT1 Vo1 (RT4
RESET RCT 8] [7 [6] [S
@ IRESET \/s Ve Ve RESET VS ReT Vie
Voo Tc RESET CK GND M1075 !
l1c T Tc RESET (K~ GND \/cclB
® .L|J Veea
Ve ®lck
sws
cmz SW1
Vo2
IMEG |RESET Vek

VY CEE (e RO [{eI0T| 225 B SW & Power Supply Table

Item Symbol | SW1 |SW2|SW3 |SW4 |SW5 |SW6 |SW7| Vcc | Vek | Ver | Ireser | lreser | VM, IM | Notes
Consumption current Icc |OFF|OFF|OFF| ON | B B |ON | 5V | 5V ov - - Icc
Vsu |OFF|OFF| ON | ON | B B | ON |5V—4V| 3V 3V - - | Vol,CRTL
Detection voltage
Vsu |OFF|OFF| ON |ON | B B | ON [4V=5V| 3V 3V - - | Vol,CRTL
CK input threshold Vm |OFF|OFF | OFF| ON | B B | ON | 5V |0V=3V| 1V - - Tex
Im |OFF|OFF|OFF| ON | B B |ON | 5V | 5V ov - - Iex
CKinput current
In |OFF|OFF|OFF| ON | B B |ON | 5V | OV ov - - Iex
Output voltage Voul | ON [OFF| ON | ON | B B |ON | 5V | 5V 3V | -5pA - Vol
(High) Von2 |OFF| ON | ON |ON | C B |ON | 5V | 5V 3V - -5pA | Vo2
Vorl | ON|[ON | ON |ON| B B |ON | 5V | 5V 3V 3mA - Vol
Output voltage Vo2 | ON|ON | ON | ON| B B |ON | 5V | 5V 3V | 10mA - Vol
(Low) Vo3 |OFF|OFF| ON | ON | C B |ON | 5V | 5V 3V - 0.5mA | Vo2
Vo4 |OFF|OFF| ON [ON | C B |ON| 5V | 5V 3V - 1mA Vo2
Ioll |[OFF| ON |ON |ON | B C |ON| 5V | 5V 3V - - Iol | Voo=1V
Output sink current
Io2 |OFF|OFF| ON |ON | B A |ON | 5V | 5V 3V - - I02 | Voo=1V
Cr charge current 1 Irc1 |OFF|OFF|OFF| ON | B B |OFF| 5V | - 1v - - Irc
Cr charge current 2 Irc2 |OFF|OFF| ON | ON | B B |OFF| 5V | - 1v - - Irc
Minimum operating power supply
__ Veal | ON |OFF| ON |ON | B B | ON |0V=2V| OV ov - Vol, Vec
voltage to ensure RESET
Minimum operating power supply
Vea2 |OFF| ON | ON |ON | A B | ON |0W2V| OV ov - - Vo2, Vee
voltage to ensure RESET
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Measuring Circuit 2-2 BIEALIEETR e

Item Symbol| SW1 |SW2 Veea Vcc Vexka Vok CRT Notes
5V - T1 14V-- T2 T3
Vcce input pulse width | T C B - : i ; . - | CRT1,2,3 | T1=8us
putp o 4V ,H ov s
CK input pulse width | T A | B sv | VS = CRT1,2,3 | T2-3
input pulse wi - - A =
. 1.4V-- T2 T3
CKinputcycle | T | A | B - |y e [T - | cRTL23 | T3-20ps
Watchdog timer
Two| A | A - 5V - 5V | CRTL 2,3
monitoring time
Reset time for
Twr | A | A - 5V - 5V | CRTL, 2,3
watchdog timer
Reset hold time for
. Trr |B—A| A - 5V - 5V | CRTL, 2,3
power supply rise
5V --
Teol| C A - - 0V | CRT1,3
Output delay time » oV -- L
from Vcc 5V --
Tew2| C A - - 0V | CRT2,3
w S
L Tl | A | A - 5V - 5V | CRT1
Output rise time
T™R2| A | A - 5V - 5V | CRT2
1| A | A - 5V - 5V | CRT1
Output fall time
™| A | A - 5V - 5V | CRT2

Detection Voltage Adjustment 1 JISVEGEEEESTEIELE)

Graph 1. Detection voltage change using MM1075

\6C external resistor
MM1075 logic system]
1 8 RESET
i 5.0
2 7 RESET g \\\
3 6 K SS I\
R2 GND S5
. : 2 > \\ VsH value
| - 15 ~ a
1 1 [0]
T 10005 B 45 \’\Ek —
Q Vst value ——
f— —
100 200 300 400 500 600
r77 — Vs pin external resistance
(R2) (kQ)

Detection voltage can be changed by
connecting resistor R2 externally to
MM1075 Vs pin. Determine R2 according to
graph 1 when changing Vs.
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Detection Voltage Adjustment 2 [EELFTEETRETIERD)

Ve
O

MM1075 §R1loglc system]
1 8 RESET
2 1 RESET
3 6 (K
GND
4 gl |
1,000p]

~

Detection voltage can be changed by
connecting resistor R1 externally to

MM1075 Vs pin. Determine R1 according
to graph 2 when changing Vs.

Characteristics

Graph 2. Detection voltage change using MM1075

Detection voltage <«

(Vs) (V)
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external resistor

VsH value

/7 \VISL value

//
/
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—» Vs pin external resistance
(R1) (kQ)

M Power supply current-Power supply

voltage

1.4
1.2
1.0
0.8
0.6
04
0.2

Power supply current
lcc (MA)

P
A A
) ed
Pt
_~ Clock pulse input time
/'

/

e

1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.010.0
Power supply voltage

Vce (V)

W Output voltage-Power supply
voltage (RESET pin)

7.0
6.0
5.0
4.0
3.0
2.0
1.0

Output voltage
Vgeser (V)

PULL UP resistance 2.2kQ

]

Ta=-25C

Ta=25C

,(Ta|=75| C

1.02.03.04.05.06.07.08.0
Power supply voltage

Vee (V)

M Output voltage-Power supply voltage
(RESET pin)

Power supply current
lcc (MA)

7.0
6.0
5.0
4.0
3.0
2.0
1.0

PULL UP resistance 10kQ

Ta=207C, 25°C, 75C

1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0
Power supply voltage

Vee (V)

M Detection voltage (Vsi, Vsi) temperature
(RESET, RESET pins)

Detection voltage (V)

4.50
4.40
4.30
4.20
410
4.00

3.90F

T—

<\\c§

SL

-40-20 0 20 40 60 80 100

Ambient temperature Ta (°C)
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M Output saturation voltage-Output sink current

M High level output voltage-High level output

M Reset hold time temperature during power

Reset hold time temperature during

Output saturation voltage

High level output voltage

(RESET pin)
500 //
< 400 7
£ 300 Ta=75C //
3 200 Ta=25C | |
g ==
100 ||a=—|25°|c—

020406081.014161.8

Output sink current
loL (MA)

current (RESET pin)

Vowm (V)

w b
© O

5.0
4.8
4.6
4.4
4.2

\\\

—2-4-6-8-10-12-14-16-18

High level output current
lom (pA)

supply rise

power supply rise Ter (Ms)

160
140
120

Vee=5V (Cr=0.1pF)

—-40-20 0 20 40 60 80 100
Ambient temperature Ta (°C)

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

2 4 6 8101214 16 18
Output sink current lo. (mA)

(]

<)

8

5 500 A
= — 400 Ta=75C —-4 '/
sS N7

= E 300 =

5 5 7 Ta=25C

= >° 200 F e

b 100 p Ta=—25C

+— L~

3 |

Q

=]

o

M High level output voltage-High level output
current (RESET pin)

% 5.0

£ 48 S
Z_ s \\
%% 4.4

°=2 42 \
3 |
5 4.0 \
£ 38

£ \

-2 -4 -6 —8-10-12-14-16-18
High level output current
lom (LA)

B Watchdog timer monitoring time
temperature

Vee=5V (Cr=0.1pF)
160

—_
N b
o O

—
o
o

[0}
o

temperature Two (ms)
(o]
o

N
o

Watchdog timer monitoring time

—-40-20 0 20 40 60 80 100
Ambient temperature Ta (°C)
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M Reset time temperature
(for watchdog timer)

Reset time Twr (ms)

M Cr value for reset hold time during power

3.5
3.0
2.5
2.0
1.5
1.0
0.5

Vee=5V (Cr=0.1pF)

-40 -20 0 20 40 60 80 100
Ambient temperature Ta (°C)

supply rise

Hold time Ter (ms)

M Cr value for watchdog timer monitoring

10°
10¢
10°
102
10'

10°

time

Timer monitoring time Two (ms)

105
10¢
10°
102
10

10°

102 1072 10~" 10° 10
Cr capacitance (uF)

102 1072 10-" 10° 10
Cr capacitance (uF)

Il Watchdog timer monitoring time
temperature

Vee=5V (Cr=0.1pF)

100

I 6PIN 5MQ PULL UP

10

6PIN 100kQ PULL UP—

-40-20 0 20 40 60 80 100
Ambient temperature Ta (°C)

M C7 value for reset time (for watchdog timer)

108

102

10!

10°

10~1

Reset time Twr (ms)

1073

10-3 1072 10~ 10° 10!
Cr capacitance (uF)

M Type of timer time adjustment
Cr value for watchdog timer monitoring time

104 |— Connect R between |
Rct and Vcc

108 /

102 % A=

AN |
NNy &
. %// ll;gkg |

///’ 200kQ

101 4

Timer monitoring time Two (ms)

103 10210~ 10° 10
Cr capacitance (uF)




