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POWER SUPPLY MONITOR

POWER SUPPLY MONITOR

The Fujitsu MB3771 is designed to monitor the voltage level of one or two power
supplies (+5V and an arbitrary voltage) in a microprocessor circuit, memory board
in large-size computer, for example.

If the circuit's power supply deviates more than a specified amount, then the
MB3771 generates a reset signal to the microprocessor. Thus, the computer data
is protected from accidental erasure.

Using the MB3771 requires few external components. To monitor only a +5V sup- :

) ) ) Plastic Package
ply, the MB3771 requires the connection of one external capacitor. The level of an DIP-08P-MO1
arbitrary detection voltage is determined by two external resistors.

The MB3771 is available in an 8-pin Dual In-Line, Single In-Line Package or
space saving Flat Package.

FEATURES
* Precision voltage detection (Vgp = 4.2V £2.5%)
* User selectable threshold level with hysteresis (Vgg = 1.23V +1.5%)

* Monitors the voltage of one or two power supplies (5V and an arbitrary voltage, .
>1.23V) ° P ppltes { Y g Plastic Package

SIP-08P-M03
FPT-08P-MO01: See page 18

* Low voltage output for reset signal (Vcc = 0.8V typ.)
« Minimal number of external components (one capacitor min.)
* Low power dissipation (Icc = 0.35 mA typ., Ve = 5V)

« Over voltage detection Pin Assignment
« Detection threshold voltage has hysteresis function
¢ Reference voltage is connectable. . ? s [ ] ReEseT
« Available in a variety of packages vee [] 2 7] v
8-pin Dual In-Line Package TOP VIEW
. . . OUT,
8-pin Single In-Line Package O o[ vaRESK
8-pin Flat Package ano [ 4 5[] Ve
ABSOLUTE MAXIMUM RATINGS
8 RESET
Rating Symbol Value Unit —
7 | Vsa
Supply Voltage Y/ -0.3to +20 \Y,
pp y g ce 6 I Vso/RESIN
Input Voltage A Vsa -0.3t0 Ve +0.3 (< +20) \ N —
FRONT VIEW
Input Voltage B Vsp -0.3t0 +20 \ 4 ] ono
Input Voltage C Vsc -0.3to0 +20 \% sl Jovm
Power Dissipation Pb 200 (T, < 85°C) mw g N—
1 I Cs
Storage Temperature Tste -55to +125 °C o
NOTE: Permanent device damage may occur if the above Ab_solute Maximum R__atings This device contains circuitry to protect the inputs against
are exceeded. Functional operation should be restricted to the conditions as damage due to high static voltages or electric fields. However, it
detailed in the operational sections of this data sheet. Exposure to absolute maxi- B o o maIy e Vot aoon o e !
mum rating conditions for extended periods may affect device reliability. impedance circuit.

© 1990 by FUJITSU LIMITED
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MB3771 Block Diagram
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FUNCTIONAL EXPLANATIONS

Detection voltage inputs A and B are connected to the inverting input of Comparators A and B respectively. Both comparators have
built-in hysteresis. If either Vgp or Vgg drops lower than about 1.23V, the RESET goes low.

Comparator B is used for the arbitrary preset voltage detection (see example 3), or as forced reset input for TTL logic level input (see
example 6).

Comparator C is designed as an open-collector output with inverted polarity input/output characteristics. Comparator C has no hys-
teresis. It can be used for over-voltage detection (see example 11), generation of RESET signal by positive logic (see example 7),
and generation of reference voltage (see example 10).

Note that Vgg and Vg¢ should be connected with Vo and GND respectively (see example 1).

The MB3771 can detect about 2us voltage sag/surge of the power supply. The user can add delayed trigger capacity by connecting
a capacitor between inputs Vgp and Vgg (see example 8).

Internal pull-up resistor on the RESET line provides for high impedance loading (i.e. CMOS logic).
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RECOMMENDED OPERATING CONDITIONS

Parameter Symbol Value Unit
Supply Voltage Vee +3.5t0 +18 \%
Output Current (RESET) IRESET 0to 20 mA
Output Current (OUT() loute Oto6 mA
Operating Ambient Temperature Ta -40 to +85 °C

ELECTRICAL CHARACTERISTICS

DC Characteristics (V ¢c =5V, Tp = 25°C)

Value
Parameter Condition Symbol Unit
Min Typ Max
VSB =5V, VSC =0V ICCl 350 500 HA
Supply Current
VSB =0V, VSC =0V ICCZ 400 600 HA
Vee R 4.10 4.20 4.30 Vv
Sagging Detection Voltage Falling VsaL
Vgg, Tp =-40to +85°C 4.05 4.20 4.30
Vee A 4.20 4.30 4.40
RiSing VSAH
Vee, Ta =-40t0 85°C 4.15 4.30 4.45 Y,
Hysteresis Width Vhysa 50 100 150 mV
Vsp R 1.212 1.230 1.248 %
Sagging Detection Voltage Vsp
Vgg, Ta =-40 to 85°C 1.200 1.230 1.260 \Y
Deviation of Detection Voltage Vee =3.5t0 18V AVgg 3 10 mV
Hysteresis Width Viyse 14 28 42 mvV
VSB =5V I|HB 0 250 nA
Input Current
VSB =0V ||LB 20 250 nA
High-Level Output Voltage IRESET = -SHA, Vgg = 5V VoHRr 45 4.9
IRESET = 3mA, VSB =0V 0.28 0.4
Output Saturation Voltage VoLRr
IRESET = 10mA, VSB =0V 0.38 0.5
Output Sink Current VoLr = 1.0V, Vgg = OV IRESET 20 40 mA
Ct Charge Current Vgg= 5V, Ve = 0.5V lcT 9 12 16 MA
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ELECTRICAL CHARACTERISTICS (continued)

DC Characteristics (V ¢c =5V, Tp = 25°C)

Value
Parameter Condition Symbol Unit
Min Typ Max

VSC =5V I|HC 0 500 nA
Input Current

VSC =0V ||LC 50 500 nA

Vsc 1.225 1.245 1.265
Detection Voltage Vsc

Vgc, Ta = -40 to +85C 1.205 1.245 1.285
Deviation of Detection Voltage Vec =3.510 18V AVge 3 10 mvV
Output Leakage Current Vouc = 18V loHc 0 1 MA
Output Saturation Voltage loutc = 4MA, Vgc = 5V VoLc 0.15 0.4 \Y
Output Sink Current VoLc = 1.0v, Vg =5V loutc 6 15 mA
Reset Operation Minimum Supply | Vo g = 0.4V,
Voltage IRESET = 200pA Veel 08 1.2 v

AC Characteristics (V ¢c =5V, Tp = 25°C, CT = 0.01pF)
Value
Parameter Condition Symbol Unit
Min Typ Max

Input Pulse Width Vsa, Vsg tp) 5.0 Us
RESET Output Pulse Width tpo 0.5 1.0 15 ms
RESET Rising Time R =2.2kQ, C| = 100pF tr 1.0 15 ps
RESET Falling Time R =2.2kQ, C, = 100pF te 0.1 0.5 ps

VSB tPD *1 2 10 us
Propagation Delay Time Ve, R =2.2kQ, C. = 100pH  tpy *2 0.5 ps

Vsc, RL = 22kQ, CL = lOOpF tPLH *2 1.0 us

Note: *1 In case of Vgg termination.
*2 In case of Vg¢ termination
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Point 1: When V¢ rises to about 0.8V, RESET goes low.

-y
N

Point 2: When V¢ reaches Vg + Viys, Ct then begins charging. RESET remains low during this time.

Point 3: RESET goes high when Ct begins charging.
Top DCT X 105 [mS]

Point 4: When V¢ level drops lower then Vg, then RESET goes low and C starts discharging.

Point 5: When V¢ level reaches Vg + Vys, then Cy starts charging.
In the case of voltage sagging, if the period from the time V¢ goes lower than or equal to Vg to the time V¢ reaches Vg +
Vyys again, is longer than tp,, (as specified in the AC Characteristics), Ct is discharged and charged successively.

Point 6: After Tpg passes, and V¢ level exceeds Vg + Vys, then RESET goes high.
Point 7: Same as Point 4.

Point 8: RESET remains low until V¢ drops below 0.8V.
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APPLICATION CIRCUIT

EXAMPLE 1: 5V Power Supply Monitor

Vee O-
MB3771

RESET

l —
Cy

s W N
(3 - SN

Logic Circuit

”

NOTE: Monitored by Vsa. Detection Threshold Voltage is Vsa_ and Vsax,

EXAMPLE 2: 5V Power Supply Monitor with external adjust

NOTE: Detection voltages can be adjusted as shown below.

Vee O
MB3771
1 8 RESET
2 7 S n Locic Gireui
bR atl ogic Circuit
Cr 3 6
4 5 D
-[ :E R
P
R [k R KO Detection Voltage
' 2 [l Veau [V] Vaan [V]
10 3.9 4.37 4.47
9.1 3.9 4.11 4.20

« Detection Voltage can be set by Ry and R2.
(Ry + Ry) x Vsg/R,
e Connect Pin 7 to Vec when Ve less than 4.45V.

» Pin 7 can be opened when V¢ greater than 4.45V.
Power Dissipation can be reduced.

NOTE: Hysteresis of 28mV at Vsp at termination is available.
Hysteresis width dose not depend on (R, + Ry).

Vee O

EXAMPLE 3: Arbitrary Voltage Supply Monitor
Example 3a: Case: Vec <18V

Cr

MB3771
1 8
2 7F--9"1 ;EF%
>
3 6 1 !
4 5 2R,
3

A

O RESET
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EXAMPLE 3: Arbitrary Voltage Supply Monitor
Example 3b: Case: Vcc > 18V

VCC C
‘P
R, :;
O Stablized 5V
100k
2 R
< 1 8 O RESET
‘.
2 7 2R,
33k | 3 6
(O — :E Rs .
< 0.47y | 4 5 R2
-
nr oo

o RESET output levels range from OV to 1V approximately. Device damage may occur if RESET
exceeds its high level (1V).

e Output voltage and maximum RESET voltage levels and determined by resistor Ry and R..

¢ Inthis case, the 5V stabilized output can be used to power TTL circuitry.

e Using the chart below, the value of R; can be determined with respect to the output current.

Detection Min. Vec* Output

Vee Voltage for adequat R Re Rs Current
vl V] RESET [V] MQ] [kQj [kQ] [mA]

140 100 6.7 186 20 110 <0.2
100 81 3.8 13 20 56 <05
40 33 14 0.51 20 11 <186

NOTE: Resistor values are determined when loyre = 100pA, Vo = 0.4V. All resistor are 1/4W.

EXAMPLE 4: 5V and 12V Power Supply Monitor (Vcct = 5V, Veez = 12V)

VCC2 C
Veer O
MB3771
] 3 RESET
2 7 2
. . 390k$23: R Logic Circuit
Cr e
4 5 <
62kQ 3 Re
-

”

NOTE: 5V is monitored by Vsa. Detection voltage is about 4.2V.
12V is monitored by Vsg When R; = 330kQ and R, = 62k, Detection voltage is about 9.0V.Generally
the detection voltage is determined by the following equation.
Detection Voltage = (Ry + Rp) x Vsa/R;
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EXAMPLE 5: 5V and 12V Power Supply Monitor
(RESET signale is generated by 5V, Vee1 = 5V, Veea = 12V)

Vee2O—
Vo1 O—
-
RS 10k
:D
Ry :: 390kQ
= 100kQ
R 1 8 RESET
2 7
R, §E 33KQ crl j : —[>O— iRQ ro Port
9 S0k Logic Circuit
s R MB3771
Rs 2 aoke

I !

Where R, = 390kQ, R, = 33kQ, R; = 30kQ, Ry = 100kQ, R, = 10kQ

NOTE: 5V is monitored by Vsa, and generates RESET signal when Vsa detects voltage sagging. 12V is monitored
by Vsc, and generates its detection signal at OUTe.

The detection voltage of 12V monitoring and its hysterisis is determined by the following equations.

Detection voltage = —Mxv“ (8.95 volts in the circuit above)
R; + R3
R: (R; —Rsll Ry

Hysterisis width = xVsc (200mA in the circuit above)

(Ra + R3) (R, + Ry || Ry)

EXAMPLE 6: 5V Power Supply Monitor with forced RESET input

RESIN O
Vee ©
MB3771
1 8 RESET
2 ’ L i Circuit
| Ircui
. 3 6 ogic Circu
4 5

r

NOTE: RESINis an TTL compatible input.
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EXAMPLE 7: 5V Power Supply Monitor with Non-inverted RESET

Vee O

R.Z 10kQ MB3771

RESETO

BW NN =
O OO N @

NOTE: In this case, Comparator C is used to invert RESET signal. OUT¢ is an open-collector output.
Ry is used an a pull-up resistor.

EXAMPLE 8: 5V Power Supply Monitor with delayed trigger

VCC C tp
MB3771 Voo SV
1 8 RESET : v
‘ 2 7
. 3 6 te min. = 40us
T Logic Circuit when C, = 1000pF
4 5 Cy ‘ .

—
$——

EXAMPLE 9: 5V and Arbitrary Negative Voltage Monitor

VCC C
Rs 3 5.1kQ MB3771
] 1 8 Q RESET
Ra 20kQ 4
Vee O AW 2 7 Ry :: 20kQ
Rs ¥ 9
3 6
4 ¢, L seo 4 5 R, 2 20kQ
0.2],LF T T T T 2 b g

NOTE: +5V and negative voltage are monitored at V¢c and Vee respectively. Ry, Re, and R, should be the
same value. The negative detection voltages is determined by as the following equation.

Detection Voltage Vs = Vsg —Vsa-Re/Rs
Example: When Vee = -5V and Ry = 91kQ, Vs = 4.37V.
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EXAMPLE 10: Reference Voltage Generation and Voltage Sagging Detection
Example 10a: 9V Reference Voltage Generation and 5V/9V Monitoring
15v O
Vcc 15V C <
MB3771 Rs 2 3kQ
1 8 O RESET
Cr == 2 7 »—E
3 6 O 9v
upto 50mA
1 4 s j— 4 J (up )
0.47pF= Ry 3 7500 '3 300kQ
< R 2z
‘P >
R S12kq 23 820
mr NOTE: Detection Voltage: Vs = 7.2V
Detection Voltage: (R + Rz) x Vsp/R2
Example 10b: 5V Reference Voltage Generation and 5V Monitoring
15V O '
MB3771 Rs % 3kQ
1 8 O RESET
CrL 2 7 »—-K
3 6 O sv
(upto 50mA)
L 4 5 — J
0.47uF == R :E 3.6kQ
Rl% 1.2kQ
nr
NOTE: Detection Voltage: Vg = 4.2V
In the above examples, the output voltage and the detection voltage are determined by the following equations:
Output Voltage: Vo = (R3 + Ry) x Vsc/Ry
Detection Voltage: Vs = (Ry + Rz) x Vsg/Ra

10
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11
MB3771
12
MB3771
13
M83771
14
MB3771
15
PACKAGE DIMENSIONS

11

PACKAGE DIMENSIONS (Continued)
PACKAGE DIMENSIONS (Continued)
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Example 10c: 5V Reference Voltage Generation and 5V Monitoring

Vee O ;
MB3771 zh
1 8 O RESET
2 7
3 6
L < 4 5 QO 5V
Cr 7+ | 100kQZ R,
-
< C
33T Rs ' == 0.47yF
o,

Using the reference table below, the value of R, can be
determined. Where R; is 100kQ, R, is 33kQ, C, is 0.47uF.

Reference Table of Ry, V¢, and the output current

Vee [V] R [kQ] Output Current [mA]
40 11 <16
24 6.2 <14
15 4.7 <06

Example 10d: 1.245V Reference Voltage Generation and 5V Monitoring

Vo O
(5V)
10k 2 R MB3771
1 8 O RESET
2 7
3 6
Crl OduF] 4 5
Reference Voltage
1.245V typ.
GND O

NOTE: Resistor R, determines Reference current. Using 1.2kQ as R;, reference current is about 2mA.

12
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EXAMPLE 11: Low Voltage and Over Voltage Detection

Vee O
RESET
< > A
Ry MB3771 el
-
1 8 O RESET
2 7
—{ 3 6
> Ve
— 4 5 VSL VSH
S =
RA :' -<
< EE Rz
nr

NOTE: Vgn has no hysteresis. When over voltage is detected, RESET is held in the constant time as well as when
low voltage is detected.

Vst = (Ry + Ra) x Vsg/Ra
Vs = (Rs + Ra) x Vsc/Ry

EXAMPLE 12: Detection of Abnormal State of Power Supply System

This Example circuit detects abnormal low/over voltage of power supply voltage and is indicated by LED
indicator. LED is reset by the CLEAR key.

Ve O +
i LED
-
R1 :: :- 0
< MB3771 2 R (/CLEAR
1 8
2 7 3R
3 6
‘b
R. E; 4 5
Where R; = 6200, R, = 1kQ to 100kQ

NOTE: The detection levels of low/over voltages are determined by Vsa, and Ry and R; respectively.

13
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EXAMPLE 13: Back-up Power Supply System (Vcc = 5V)

VCC &

R%mom R
.'.'.5"
i 100
MB3771 ReZ 6.2k0
R
1 8 "‘V"‘ . O Vcco
l S} 7 100kQ
c. 3 6
4 5 [>c — —
i
RsZ s6k0 T

3_.

NOTE: Use CMOS Logic and connect Vpp of CMOS logic with Veco.
The back-up battery works after cs goes high as V, < V.
During teo, memory access is prohibited.
CS's threshold voltage V, is determined by the following equation:
Vi =(R; + Ry + Ry ) x Vgg/Rs

The voltage to change V., is provided as the following equation:

Vz = (R1 + Rz + R3) X Vsd(Rz + R3)

15
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Fig. 1 — Supply Current lcc1 vs. Supply Voltage Fig. 2 - Supply Current lccz2 vs. Supply Voltage
700

16

700
600 600
— - 25°C /
i 500 i 500 I "
5 iy 85°C =
g —40°C 25°C g —40°C
— 1 —
= 400 — 400
5 5
g 300 25 g 200 25°C —0°C
o N\ o o
> o 85°C = 85
& 2w & 200
p=1 2
2} (%2}
100 100 j
0 5 10 15 20 0 5 10 15 20
Supply Voltage Ve [V] Supply Voltage Vec [V]
Fig. 3 — Detection Voltage Vsa vs. Fig. 4 — Detection Voltage Vss vs.
Ambient Temperature Ambient Temperature
45 1.30
s =
3 44 %‘
> >
I Vsan £ Vsan
3 43 T 3
=) A o 125
8 by
3w 3 -
c c
2 S
8 4.1 8
@ °
a (o)
40 1.20
-50 -25 o 25 50 75 100 -50 ~25 0 25 50 75 100
Ambient Temperature Ty [°C] Ambient Temperature Ta [°C]
Fig. 6 — Detection Voltage Vss, Vsc
Fig. 5 — Detection Voltage Vsc vs. vs. Supply Voltage
Ambient Temperature 1.27
1.30 =
= 128 ~
s < Yo
= 5 125
& 3 Ve
© -
) 1.24
:_%, > Vsa
S 125 S
1.23
c -l 8
§=] (]
3 2 a2
@ 2
a ]
2 121
[
Qa
1.20 1.20
-50 -25 o 25 50 75 100 0 5 10 15 20

Ambient Temperature Ta [°C]

Supply Voltage Ve [V]
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RESET Output Voltage Vorr [V]

RESET Low-level Voltage Vos [V]

Reset Hold Time [sec]

Fig. 7 — RESET Output Voltage

vS. Supply Voltage

\ K

85°C

Y~ 25°C
—40°C

2.0

1 2 3 4

Supply Voltage V¢c [V]

Fig. 9 — RESET Low-level Voitage
vs. RESET Output Current

|
—40°C
85°C
.~
B, % 25°C
""" |
0 10 20 30 40 50

Fig. 11 - Cr Capacitance vs. Reset Hold Time

10

100m

RESET Output Current lgeser [MA]

10p

100p 10000 001w O.dp  1p 101

Cr Capacitance [F)

100u

OUT. Output Voltage Vorc [V]

Reset Hold Time Tpo [ms]-

RESET High-level Voltage Vour [V]

5.0

45

4.0

0.5

0.5

Fig. 8 - RESET High-level Voltage
vs. RESET Output Current

25°C

85°C
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-10

RESET Output Current loy [pA]

Fig. 10 — OUTc Output Voltage

vs. OUTc Output Current

-15
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OUT¢ Output Current loyrc [mA]
Fig. 12 - Reset Hold Time vs.
Supply Voltage (Cr = 0.01uF)
— —40°C
- 25°C
——— e ———
85°C
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Supply Voltage Vcc [V]
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PACKAGE DIMENSIONS

8-Lead Plastic Dual In-Line Package
+ 01dCase No.: DIP-08P-M01)

370918
+0.40
. (9.40° )
ﬁ ] |0lso| r'] 15" MAX
INDEX
244+ 010 .300(7.62)
. (6.20£0.25) TYP
LT
03855 ‘ | ‘.osof-é"z 010+£.002
o o {0.25+0.05)
(0.9979-39) (1.52+9:30,
+.014
03577912
(0.8970-35

~030 '/ \

.172(4.36) MAX

.020(0.51) |.118(3.00) MIN

MIN
.100(2.54) | .018+.003
TYP ‘ ' " 7(0.46+£0.08)

Dimensions in

@© 1988 FUJITSU LIMITED D08006-2C ; .
inches (millimeters)

19
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PACKAGE DIMENSIONS (continued)

8-Lead Plastic Single In-Line Package
(Case No.: SIP-08P-M03)

774+-006(1 65015

-.014 -0.35
INDEX-1 'y
N 3 244+ .010
(6.20+0.25)
,O 323+.012
(8.20£0.30)
INDEX-2
+.012 _ !
03-0 "
+0.30, | 157+.012
099_57 | : (4.00+0.30)
1
.100(2.54) 0601012 020+ 003
TYP (152039 (0.50+0.08)

© 13888 FUJITSU LIMITED S08010S-3C

20

.128+.010
(3.26+£0.25)

J

.010+.002
(0.25+0.05)

Dimensions in
inches {millimeters)
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PACKAGE DIMENSIONS (continued)

FPT-08P-M01

8-Lead Plastic Flat Package
(Case No.: FPT-08P-M01)

+.010
250_"008

I
.307+.016
INDEX ‘(7,8010.40)

209+.012
(5.30+0.30)
‘ \

— L
.050(1.27)

1

|1503.81)

REF
A

P
[ )
I H

‘ 1
\ \
N

{=[004(0.10) |

© 1988 FUJITSU LIMITED F08002S-3C

.089(2.25) MAX

\
WA

! |

|

| J | 018+.004 0055
TvP [ ‘(0.451‘0.10_ : .

(SEATED HEIGHT)
.002(0.05) MIN
7 (STAND OFF)

+.016 +0.40
268 _ _008(6.80 9020

~—
——1 .020+.008
—1 {0.50+£0.20)
+.002 +0.05
006 _ 001 (0.1 570‘02)
[T hl

 Details of “A” part

t |l
1 .008(0.20),
| (4 |
I 1
I - ]
X ‘ .020(0.50)!
! 007(0.18) !

!”’] MAX
| .027(0.68) |
!

Dimensions in
inches (millimeters)

21
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All Rights Reserved.

Circuit diagrams utilizing Fujitsu products are included as a means of illustrating typical semiconductor applications. Complete Infor-
mation sufficient for construction purposes is not necessarily given.

The information contained in this document has been carefully checked and is believed to be reliable. However, Fujitsu assumes no
responsibility for inaccuracies.

The information contained in this document does not convey any license under the copyrights, patent rights or trademarks claimed
and owned by Fujitsu.

Fujitsu reserves the right to change products or specifications without notice.

No part of this publication may be copied or reproduced in any form or by any means, or transferred to any third party without prior
written consent of Fujitsu.
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