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Designed for voltage detector applications, the Cypress MB3761 is a dual comparator with a built-in high precision reference voltage
generator. Outputs are open-collector outputs and enable use of the OR-connection between both channels. Both channels have
hysteresis control outputs. Because of a wide power supply voltage range and a low power supply current, the MB3761 is suitable for
power supply monitors and battery backup systems.

Features
m Wide power supply voltage range: 2.5V to 40 V

m Low power and small voltage dependency supply current: 250 uA Typ
m Built-in stable low voltage generator: 1.20 V Typ
m Easy-to-add hysteresis characteristics.

m One type of package (SOP-8pin : 1 type)

Applications

Industrial Equipment, Arcade Amusement, and so on.

Cypress Semiconductor Corporation +« 198 Champion Court . San Jose, CA 95134-1709 . 408-943-2600
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1. Pin Assignment
(TOP VIEW)
IN-B | 1
HYS-A | 2
IN-A | 3
OUT-A | 4
(FPT-8P-M01)
2. Absolute Maximum Ratings
Rating
Parameter Symbol - Unit
Min Max
Power Supply Voltage Vece - 41 \Y
Output Voltage Vo — 41 \Y
Output Current lo — 50 mA
Input Voltage VN -0.3 +6.5 Y,
Power Dissipation Pp — (Ta <3f$0 °C) mw
Storage Temperature Tste -55 +125 °C

WARNING: Semiconductor devices can be permanently damaged by application of stress (voltage, current, temperature, etc.) in

excess of absolute maximum ratings. Do not exceed these ratings.

3. Recommended Operating Conditions

Value
Parameter Symbol Unit
Min Max
Power Supply Voltage Vee 25 40 \Y
Operating Ambient Temperature Ta — 20 +75 °C
Output Current at pin 4 los - 4.5 mA
Output Current at pin 6 los — 3.0 mA

WARNING:

The recommended operating conditions are required in order to ensure the normal operation of the semiconductor

device. All of the device’s electrical characteristics are warranted when the device is operated within these ranges.

Always use semiconductor devices within their recommended operating condition ranges. Operation outside these

ranges may adversely affect reliability and could result in device failure.

No warranty is made with respect to uses, operating conditions, or combinations not represented on the data sheet.
Users considering application outside the listed conditions are advised to contact their Cypress representatives

beforehand.
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4. Electrical Characteristics

(Ta=+25°C, Vo =5V)

Value
Parameter Symbol Conditions Unit
Min Typ Max
lCCL VCC =40 V, V”_ =10V — 250 400 H.A
Power Supply Voltage
ICCH VCC =40 V, V|H =15V — 400 600 ]J.A
Threshold Voltage VT lo=2mA, V=1V 1.15 1.20 1.25 \Y
Deviation of Threshold AVTH1 25VsVeo=95V — 3 12 mv
Voltage AVrp |45V <V <40V - 10 40 Y
loa=4.5mA, Vop =2V,
Voosa  [10h= 20 urR R - 2.0 - mv
Offset Voltage between HA ' THA
Outputs log =3 mA, Vog =2V
OB =9 MA, Vog =<V,
VossB ||\ b =3mA Vig=2V - 2.0 - mv
Temperature Coefficient of 900 ° _ _ o
Threshold Voltage o 20°C < Tp £+70°C +0.05 mV/°C
Difference Voltage on Threshold
Voltage between Channel AVTHaB - —10 - +10 mv
|||_ V”_ =10V — 5 — nA
Input Current
||H VIH =15V — 100 500 nA
Output Leakage Current lon Vo=40V,V| =10V — — 1 pA
Ve =40V, Vypa =0V,
Hysteresis Output Leakage HLA Vi =10V - - 0.1 nA
Current
IHHB VHB =40 V, VlH =15V - - 1 p.A
lOLA VO =1.0 V, VlH =15V 6 12 — mA
Output Sink Current
lOLB VO= 1.0V, V|H =15V 4 10 — mA
IHHA VH =0 V, V|H =15V 40 80 - MA
Hysteresis Current
IHLB VH =1.0 V,V||_= 1.0V 4 10 — mA
VoLa lo=45mA, V=15V — 120 400 mV
Output Saturation Voltage
VOLB lO =3.0 mA, V|H =15V — 120 400 mV
VHHA lH =20 ].LA, V|H =15V -_ 50 200 mV
Hysteresis Saturation
VHLB lH =3.0 mA, V”_ =10V -_ 120 400 mV
tPHL RL =5kQ _ 2 — us
Output Delay Time
tPLH RL =5kQ - 3 — us

Document Number: 002-08509 Rev. *B
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5. Equivalent Circuit

’ @ Ve
HYS-A i
OUT-A HYS-B
(d
y ) 4 ) 4
: . . 5) GND
IN-A IN-B OouT-B
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6. Operational Definitions

Vo)
O VN 0 Vce
R4E: Rs 4\ \&
My
RS IR SR
L L Vin
1 8 Vicw)  Viva)
RsS
< \V
My P 7 H®)
Rs HYS-B VHB)
3 6 o OUT-B
Vo) ¢I 4\
4 5
R = Vo) T T ViN
o OUT-A Vom) : '
0 GND /T\ \&
t t ViN
Vi) ViHe)
Note: :
— Ri = _Ra = =
Vina) = (1+ B )R Vie) = (1+ Rs// Be ) Vr VR = VTH (5 1.20 V)
_ R _ Ri. _ R4 _ _ReRs
View = (1 + B/ B WA R Vee Vie) = (1 + R_s) VR Rz2//Rs = RotRa
Rs Re
Rs// Re = Rs + Re
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7. Typical Performance Characteristics

Power Supply Current vs. Power Supply Voltage Hysteresis (A) Current vs. Power Supply Voltage
500 = 150 |
- ( [ Ta=+70'C 3 Ta=+70C
<3 400 - \\ Ta=+25°C ;:E 120 Ta=125°C
=-20° = a=+
8 a Ta=-20'C 2 ///I
- V=15V o Ta=-20"C
C — ° =
© 300 Ta=+70°C 5 90
= — S v { oy
o r \\/ / s / IH= 1.
2 200 Ta=-20"C 2 60
g. ViL=1.0V Ta=+25°C o
(] L
= [
[0
s 100 f 30
(o)
o
0o 10 20 30 40 0o 10 20 30 40
Power Supply Voltage V¢ (V) Power Supply Voltage V¢ (V)
Output Saturation (A) Voltage vs. Output Sink (A) Current Output Saturation (B) Voltage vs.
Output Sink (B) Current
— < 1.0
S L s - 1T
Ta= [Ta= 0 ~o(Tas 1 Ta=
3 S0c/155c 3 20C[425C | 470
> 0. H > 0.8
o 08 Vee=5V / o Voe=5V
3 V=15V / I?(TC % V=15V
S o6 S 06
c c
£ 04 L 04
© o
3 E;
© ©
Q o2 9 02
> >3
o Q.
2 rd 2
o O o
0 5 10 15 20 25 0 5 10 15 20 25
Output Sink (A) Current Ig a) (MA) Output Sink (B) Current lo| gy (MA)
Threshold Voltage vs.
Threshold Voltage vs. Power Supply Voltage Operating Ambient Temperature
1.22 1.22
S J— 1.21
=1.20 <120
e —
5 £
>1.19 2 119
% 5 Vee=5V
= o
2] <
0118 ¢ 118
= =
'_
1179 10 20 30 40 1170 0  +20 +40  +60  +80
Power Supply Voltage V¢ (V) Operating Ambient Temperature Ta (°C)
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8. Application Examples
8.1 Addition of Hysteresis
Vo)
O Vce (Vin)
"3 oo
1 8 L
I R
R: 2 7
h L L Vin (Vee)
3 6 ViLa) ViHe)
+—O Vopn)
4 5
L . Ri + Rz
ReZ Vine = (1 + T Wr
Viw = (1 + % Wr
o GND 8
(E o0 Vcc Vi)
"3 » I
1 8 A2
i . Vi
ReS 2 7 O Vhe Vo) : :
3 6 O Vop) T *
R < 4 5 -+ Ct
3 ViH
o GND ViL@) ViHE)
Vine) = (1 +% WA
R
Note: All calculations occur with the output voltage at 0. The hysteresis ~ V® = (1 + 7R, V#
values are adjusted for load condition and saturation voltage.
8.2 Voltage Detection for Alarm
Vo
O Vce
=3 |
> E: R
R1 < 1
T 1 1 V
2 OVo Veet VeeH «
3
L 4
ReE R Voon = (1 + BV
2
O GND

For hysteresis, a positive feedback from pin 2 or 7 is required.

Veer = (1 +&)VR
R4

Vool 225V

Document Number: 002-08509 Rev. *B
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8.3 Voltage Detection for Alarm

Vo
O Vcc
Rs :E <
> ] :: R I
Ri= 1 8
R |2 7 0 Vo Voo
3 6
L 4 5
Re
0 GND Vean = (1+B2)Va
Veer = (1 + B )V
R2
Vool 225V
8.4 Programmable Zener
O Vce
EER‘ Vz=(1+|;—§)VR
Veo 1 8 Vz  VeooVz cgma
EéRQ 2 7 Rz2+Rs R4
+ 3 6
r
SR, |4 5
0 GND
Note: Channel B can be used independently.
8.5 Recovery Reset Circuit
o Vecc=5V
R1 = 15kQ
I/
R < < I\
33k = R4z
330 kQ
1 8 o OuT
2 7
3 6 [-—----1
6.8kQ | i L
Rs -1 4 5 i Rs= 6.8kQ
0.1 pF : |
] \ I
C X |
_____________________ L__o
ouT
o GND
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9. Typical Characteristics

DC Characteristics

o (V)

0 1 2 3 4 5 6

Ve (V)

e Voltage Threshold Levels (VccL and VccH) and

Hysteresis Width can be changed by the resistors

(R1 through Ra).

R1+ R2 + R3
Vel = — — VTH
R3
R1(R2 +R3 )
VceH = Vecel + —m————
R3 R4 VTH

e Power-On Reset Time is provided by the following

approximate equation:

VTH R1

tRsT = -C1R4 -In{1-vCC 1+

e The recommended value of hre of the external
transistor is from 50 to 200.

e In the case of an instant power fail,
the remaining charge in C1 effects trsT.

e If necessary, the reversed output is provided
on HYS terminal

R2 + R3

Ve (V)

Vo (V)

Response Characteristics

Ve

\Vcc (L) /

[ Vee (H)

Vo

tRsT

R

*y

10. Notes on Use

m Take account of common impedance when designing the earth line on a printed wiring board.

m Take measures against static electricity.

a For semiconductors, use antistatic or conductive containers.

A When storing or carrying a printed circuit board after chip mounting, put it in a conductive bag or container.

a The work table, tools and measuring instruments must be grounded.

a The worker must put on a grounding device containing 250 k€2 to 1 ME2 resistors in series.

m Do not apply a negative voltage

a Applying a negative voltage of —0.3 V or less to an LS| may generate a parasitic transistor, resulting in malfunction.

Document Number: 002-08509 Rev. *B
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11. Ordering Information

Part number Package Remarks
8-pin plastic SOP
(FPT-8P-MO01)
8-pin plastic SOP
(FPT-8P-MO01)

MB3761PF-ddQ Conventional version

MB3761PF-0d0E" Lead Free version

12. RoHS Compliance Information of Lead (Pb) Free version

The LSI products of Cypress with “E1” are compliant with RoHS Directive , and has observed the standard of lead, cadmium, mercury,
Hexavalent chromium, polybrominated biphenyls (PBB) , and polybrominated diphenyl ethers (PBDE) .

The product that conforms to this standard is added “E1” at the end of the part number.

13. Marking Format (Lead Free version)

Lead Free version ~. 3 7 6 1
- E1XXXX
O XXX

14. Labeling Sample (Lead Free version)

INDEX

Lead free mark

JEITAlogo JEDEC logo

MB123456P - 789 - GE1
(3N) 1MB123456P-789-GE1 1000
IO AN R
(3N)2 1561190005 107210

QC PASS
i

1 000 PCS
MB12345

2006/03/01 ASSEMBLED IN JAPAN

789 - GE1
||||II|I|I||II||||I||I|| 1/1 ﬁOS-ZOM 1000
1561190005

Lead Free version

Document Number: 002-08509 Rev. *B Page 11 of 15




&= CYPRESS MB3761

- EMBEDDED IN TOMORROW

15. MB3761PF-1J11E1 Recommended Conditions of Moisture Sensitivity Level

Item Condition
Mounting Method IR (infrared reflow) , Manual soldering (partial heating method)
Mounting times 2 times
Before opening Please use it within two years after Manufacture.
From opening to the 2nd reflow Less than 8 days

Storage period

When the storage period after opening was exceeded Please process(iszévgglnzig?ys after baking

Storage conditions 5°C to 30 °C, 70%RH or less (the lowest possible humidity)

[Temperature Profile for Cypress Standard IR Reflow]
1. IR (infrared reflow)

H rank : 260 °C Max
260 °C

255 °C /\

170 °C
190 °C
RT (b) © | @ (e)
|
@ (d)
(a) Temperature Increase gradient : Average 1°C/s to 4 °C/s
(b) Preliminary heating : Temperature 170 °C to 190 °C, 60s to 180s
(c) Temperature Increase gradient : Average 1 °C/s to 4 °C/s
(d) Actual heating : Temperature 260 °C Max; 255 -C or more, 10s or less
(d) : Temperature 230 °C or more, 40s or less
or
Temperature 225 °C or more, 60s or less
or
Temperature 220 °C or more, 80s or less
(e) Cooling : Natural cooling or forced cooling

Note : Temperature : the top of the package body

2. Manual soldering (partial heating method)
Conditions : Temperature 400 °C Max

Times :5s max/pin

Document Number: 002-08509 Rev. *B Page 12 of 15
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16. Package Dimension

8-pin plastic SOP Lead pitch 1.27 mm
Package width x 53 x 6.35 mm
package length
Lead shape Gullwing
Sealing method Plastic mold
Mounting height 2.25 mm MAX
Weight 0.10¢g
(FPT-8P-M01) (Recf:eorg?lce) P-SOP8-5.3x6.35-1.27
8-pin plastic SOP Note 1) *1 : These dimensions include resin protrusion.
(FPT-8P-MO01) Note 2) *2 : These dimensions do not include resin protrusion.

Note 3) Pins width and pins thickness include plating thickness.
Note 4) Pins width do not include tie bar cutting remainder.
+0.03

*16.35 0% (.250 705 0.17 250
+.001

® (.007 2522)
alillills e

INDEX #25.30+0.30 7.800.40
(.209:.012) (.307+.016)

-
Details of "A" part
+0.25

2.00 015
(.079%5%0)

(Mounting height)

0.25(.010)

| |
| |
‘ [
‘ [
| |
|
| |
I |
1.27(.050) 0.47+0.08 | 0~8° JE |
- T (.019+.003) | 0.13(.005) W } ‘ § |
|
‘ [
| |
| |
| |
| |
| |

+0.10

0.50+0.20 0.102568
(.020+.008) (.004 760 )
0.60+0.15 (Stand off)
(.024.006)

(]0.10(.004)

Dimensions in mm (inches).

© 2002 FUJITSU LIMITED F08002S-c-6-7 Note: The values in parentheses are reference values.
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Document History

Spansion Publication Number: DS04-27300-4E

Document Title: MB3761, Voltage Detector Datasheet
Document Number: 002-08509

Revision ECN (o:r';'gng; Sub31aits:ion Description of Change
* _ Migrated to Cypress and assigned document number 002-08509.
TAOCA 05/11/2006 No change to document contents or format.
*A 5544222 TAOA 12/07/2016 |Migrated to Cypress template format.
B 5841630 MASG 08/02/2017 |Adapted Cypress new logo.
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Sales, Solutions, and Legal Information

Worldwide Sales and Design Support

Cypress maintains a worldwide network of offices, solution centers, manufacturer’s representatives, and distributors. To find the office
closest to you, visit us at Cypress Locations.

Products

ARM® Cortex® Microcontrollers

Automotive

Clocks & Buffers
Interface

Internet of Things
Memory
Microcontrollers

PSoC

Power Management ICs
Touch Sensing

USB Controllers

cypress.com/arm
cypress.com/automotive
cypress.com/clocks
cypress.com/interface
cypress.com/iot
cypress.com/memory
cypress.com/mcu
cypress.com/psoc
cypress.com/pmic
cypress.com/touch
cypress.com/usb

PSoC® Solutions
PSoC 1| PSoC 3 | PSoC 4 | PSoC 5LP | PSoC 6

Cypress Developer Community

Forums | WICED IOT Forums | Projects | Video | Blogs | Training
| Components

Technical Support
cypress.com/support

Wireless/RF cypress.com/wireless

© Cypress Semiconductor Corporation, 1994-2017. This document is the property of Cypress Semiconductor Corporation and its subsidiaries, including Spansion LLC ("Cypress"). This document,
including any software or firmware included or referenced in this document ("Software"), is owned by Cypress under the intellectual property laws and treaties of the United States and other countries
worldwide. Cypress reserves all rights under such laws and treaties and does not, except as specifically stated in this paragraph, grant any license under its patents, copyrights, trademarks, or other
intellectual property rights. If the Software is not accompanied by a license agreement and you do not otherwise have a written agreement with Cypress governing the use of the Software, then Cypress
hereby grants you a personal, non-exclusive, nontransferable license (without the right to sublicense) (1) under its copyright rights in the Software (a) for Software provided in source code form, to
modify and reproduce the Software solely for use with Cypress hardware products, only internally within your organization, and (b) to distribute the Software in binary code form externally to end users
(either directly or indirectly through resellers and distributors), solely for use on Cypress hardware product units, and (2) under those claims of Cypress's patents that are infringed by the Software (as
provided by Cypress, unmodified) to make, use, distribute, and import the Software solely for use with Cypress hardware products. Any other use, reproduction, modification, translation, or compilation
of the Software is prohibited.

TO THE EXTENT PERMITTED BY APPLICABLE LAW, CYPRESS MAKES NO WARRANTY OF ANY KIND, EXPRESS OR IMPLIED, WITH REGARD TO THIS DOCUMENT OR ANY SOFTWARE
OR ACCOMPANYING HARDWARE, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. To the extent
permitted by applicable law, Cypress reserves the right to make changes to this document without further notice. Cypress does not assume any liability arising out of the application or use of any
product or circuit described in this document. Any information provided in this document, including any sample design information or programming code, is provided only for reference purposes. lItis
the responsibility of the user of this document to properly design, program, and test the functionality and safety of any application made of this information and any resulting product. Cypress products
are not designed, intended, or authorized for use as critical components in systems designed or intended for the operation of weapons, weapons systems, nuclear installations, life-support devices or
systems, other medical devices or systems (including resuscitation equipment and surgical implants), pollution control or hazardous substances management, or other uses where the failure of the
device or system could cause personal injury, death, or property damage ("Unintended Uses"). A critical component is any component of a device or system whose failure to perform can be reasonably
expected to cause the failure of the device or system, or to affect its safety or effectiveness. Cypress is not liable, in whole or in part, and you shall and hereby do release Cypress from any claim,
damage, or other liability arising from or related to all Unintended Uses of Cypress products. You shall indemnify and hold Cypress harmless from and against all claims, costs, damages, and other
liabilities, including claims for personal injury or death, arising from or related to any Unintended Uses of Cypress products.

Cypress, the Cypress logo, Spansion, the Spansion logo, and combinations thereof, WICED, PSoC, CapSense, EZ-USB, F-RAM, and Traveo are trademarks or registered trademarks of Cypress in
the United States and other countries. For a more complete list of Cypress trademarks, visit cypress.com. Other names and brands may be claimed as property of their respective owners.
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