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MN1380 Series

Highly Reliable, Easy-to-Use CMOS LSls for Voltage Detection |

 OUTLINE

The MN1380 Series is a series of devices with functions for:

. Monitoring the power supply voltage supplied to mlcrocomputers and to LS! systems. and

e Generating the RESET signal for carrying out mntnahzanon when the power supply is turned ON, and for preventmg
runaway in systems when the power supply voltage fluctuates.
Recently, we have seen ah increase in the number of battery-driven products such as cordless telephones,
notebook-type personal computers, elc. In these products, hig-hly accurate monitoring of the power supply voitage

is an important point in terms of system operqiion and data backup. Moreover, with battery-driven systems such

as these, the reduction of power consumed by the circuits, that monitor the power supply and detect the power

supply voltage, is also an important factor in itself.

The MN1380 Series CMQOS LSI is a device especially suited to this kind of application. While maintaining the

voltage detection precision of similar voltagg detection devices so far, the MN1380 Series of deviceé_ consumes
140 the current. '

in addition, users can choose.from one of three output formats: CMOS output, N-ch open drain and inverted

CMOS output, and three types of package: the M type, T0O-92 type, and surtace-mounted Mini type.

With a wide range of voltage detection ranks {17 ranks from 2.0 to 4.9V), output forfnats, and package types,

the user can choose the product most suited to his system.

H FEATURES

e 3-pin, non- ad;ustment type device
e Wide select:on of detection ranks (17 ranks within range 2.0 to 49V) " -
« Highly accurate detection voltage

« Detection voltage with hysteresis characteristics {AVD = SOm\_l @C to Krank, aVD = 100mV el to

| U rank) .

e Low current consumption (| DD = 1zAtype @V DD = 5V)

= Delection voltage with few changes arising from fluctuating temperature (temperature co-efficient:
1mVi°C type) ‘

* Wide range of output formats (CMOS output. N-ch open drain, Inverted CMOS output)

¢ Wide selection of packages (M type. TO-92 type, surface-mounted Mini type)

M (9326852 0012283 H4y4c WM
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MN1380 Series

B NOMENCLATURE AND FUNCTIONS OF MN1380 SERIES

The MN1380 series of CMOS LSI's supports a wide range of detection ranks, output formals, packages

and packaging formats. All possible combinations can be expressed in the format shown below. When -

ordering. please specify the desired MN1380 CMOS LSI correctly according to this format.
MN13801—-R (TA)

_‘ —1 L Winding Direction for Taping Packaging

(TAY e TO-92 type emboss-taping
(TX) e Mini type emboss-taping
(TW) e, Mini type emboss-taping
(For details, see packaging specifications)

Detection Voltage Rank (C to U)

\— Output Format . Q

BIANK v CMOS output
L O USRI N-ch open drain
2 e Inverted CMOS output
L Package

e D M type package

L IO T0-92 type package

2o e Mini type package

L— Low current consumption CMOS LS! for voltage detection: "‘9
MN1380 Series
Example
MN 1 3 8.2 1 — R (T W)

I Embossed taping

— R rank (detection voltage range: 4.0 to 43V)

N-ch open drain output -

. L Mini Atype package

L——— Low current consumption CMOS LSt for voltage detection:
MN1380 Series ' ‘

. BIPACKAGING QUANTITY (MINIMUM PACKAGING UNIT)

Buk (M type TO-92 type, Mini type) .................. 1000 packages
Magazing (Mini type). ... iovveeeeeeeeoeeeeeoeee . B 50 magazines

Taping  (Mini type, TO-92 type).....ooeer......... — err... 3000 tapes’

BN 0932852 00L2284 389 WM
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MN1380 Series

H TYPE NUMBER LIST

~ , Table 5.1 Type Numbers

’ Ourpar——Trpe M Type | To-s2 Type Mini Type
CMOS Output "MN 1380 MN138]1 MN1382
N-ch Open Drain Output]| MN 1 3 8°0 1 MN13811 MNI13821
Inverted CMOS Output | - MN 1 3 8 0 2 MN13812 . MN13822

3 DETECTION VOLTAGE RANK TABLE _ N
~ Table 6.1 Detection Voltage Rank

. Detection Voltage at Drain Supply Voltag Drop.[VDL] I Detection Voltage Hysteresis [AVD]
2 Rank |— - Unit Unit ~
s Min. Max. Min. - Max.
C 2. 0 2. 2
D 2. 1 : 2. 3
E 2 2 2 4
\% 50 300 mV
F 2. 3 2. 5
7 G 2. 4 2.6
H 2 ) 2 7
J 2 6 2. 9
\Y 50 300 mV
K 2. 8 3. 1 !
L 3.0 3. 3 !
M 3. 2 3 5
N 3. 4 . 3 T
P 3. 6 3. 9
| Q 3. 8 4. 1 v 100 300 mV
) l
R 4. 0 4. 3 |
S 4 2 4 5 J
T 4 4 4 T
u 4. 6 4. 9
J T
IR L9328572 0012285 215 N 4
___
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MN1380 Series

—

Kl BLOCK DIAGRAM

Table 7.1 Block Diagram

* — l’vnp

®
|
[
i Voltage
: i Reference 1 '
l H
' Level Converter ——e
- J |
. L
Voltage l
Reference 2 ’

Qutput Circuit ——T0UT

'S RN

| A

* :The above circuit may vary according to the output format (CMOS, N-ch open drain, inverted CMQS drop).

El PIN CONNECTION DIAGRAM

Fig. 81 M Type

Fig. 8.2 TO-92 Type

Fig. 83 Mini Type

N 0w

w

BN (932452 001228L 151 WE

5

Table 8.1 Pin Descriptions

Pin Symbol Description

1 | our RESET signal output pin
2 Voo " Power voltage pin

-3 Vss Ground pin

Thi s
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MN1380 Series

B ABSOLUTE MAXIMUM RATINGS

Table 9.1 Absolute Maximum Ratings VSS = 0V, Ta = 25°C
Item | Symbol l Rating Unit
A 1 | Drain Supply Voltage VD : 7.0 \'s
!
A 2 | Qutput Voltage Ve ! - 0.3 ~ vbdr =+ 0.3 \'%
. . i :
A3 | Qrersingdmbient | T4 | -2 ~ + 70 | C
A4 Storage Temperature i Ts tg | _ 55. —~ + 125’ °c
MHECOMMENDED OPERATING CONDITIONS
Table 10.1 Recommended Operating Conditions VSS =0V, Ta = 25°C
3 l I i t . : | Tolerable Limit
! Ttem iSvmbol’ Conditions ; - I - Unit
i ' ! l i Min I Tvp. i Max
i . i I
B 1 i Drain Supply Voltage I VDD [ See Figs. 13 and 15. i 1.5 | E 6.0 \'%
[ i | : ) .

m DC CHARACTERISTICS

Tabl'e 11.1 DC Characteristics

VSS =0V Ta = —-20 ~ +70°C
Tolerable Limit
Item Symbol Conditions Unit
Min. . Typ. Max.
C 1 | Drain Supply Current | I DD Vop=5V* . 1 5 I\
*® ’ Load resistance 10KQ
C 2 Detection Voltage VoL \s
Drai 5% P
Volaan Dot T Ta=25C7C
- 3k K
C 3 | Detection Voltage AVD See Figs. 13and 13. myv
Hysteresis Width
C 4 | Output Voltage, . | VoH | SMOS | yop=-30p3 | 0.8V DD V0D
[ put
High Level _ vV
Inverted - - - .
CMOS VDDb= 1.9\ - 0.8 VDD
Output 1 0H=-0.5m3
C 5 | Output Voltage, VOL| S | VD= 1.8V v S§S 0.4 v
Low Level N-OD I10L= 0.7m}
Qutput
* Inverted - — - " - o
CMOS ViD= 6. f)\ V §S 0.6
. Output I 0L= 0.3mis
; % Ci: This includes output pin leak voltage % C2 and 3: Listed by rank on page 3.
B 5932452 00L2247 098 WA .
~ G
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MN1380 Series

[l AC CHARACTERISTICS

Table 12.1 AC Characteristics

Ta = 25°C
VSS= 0V
|
) | Tolerable Limit (Tvp.)
|
. | , -
Item Symbol | Conditions MN1380 - | MN13801 MN13802 Unit-
) -| MN1381 | MN13811 | MN13812_
! Rank MN1382 MN13821 | MN13822
} C
i D .
E 3.0 *2.5 230.0
F
G
' o ‘See H ' .
C6 | Reset Time t 0 | Fig.14 J 3.0 3.0 100. 0 BS
: ' K :
. L
M
N
P .
Q 2.0 4.0 30.0
R . '
S
T
C
D .
- E . 250.0 160.0 3.0
F
G
H .
) See J 115.0 100.0 3.0
C7 | Reset Time t OL Fig.14 K ' us
L
M
"N
P
Q 15.0 35.0 3.0
. R ’
S
T

BN L932852 0012288 T24 W
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MN1380 Series

[El OPERATION EXPLANATORY DRAWING

Fig. 131 Operation Explanatory Drawing

'S _
V bH _ -
VL -
1.5V pemeeeenss
oV I
- . . t
CMOS output MN1380 /1381 /1382 :
vV aouT N-ch open drain cutput | MN13801/13811/13821
— ; :
— e
t OL : t oL i :
ov : >~
: | E Lot
Vout inverted CMOS output | MN13802/13812/13822 :
t oL :
—
t O i
Notes ' , -t
1. Output cannct be stipulated as operation is no‘ gu.«_.cnteed when the drain supply voliage is less
then 1.5V. ¢
2. VoL : Detection voltage at drop in power suppiy
Vo : Detection voltage at rise in power supply .
tou : Time from when drain supply:voltage reaches detection voltage (VoL or Vos) Up to when'
output (OUT) becomes Low.
ton : Time from when drain supply voltage reaches cetecnon voltage (VDL or Vpu) up 10 when
' _output (OUT) becomes High
3

connected across the OUT and Voo terminals. g

The characteristics of N-ch open drain output are the characieristics when no-load resistance is

-l bLA932852 0012289 960 W
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MN1380 Series

[ MEASUREMENT OF OUTPUT CHARACTERISTICS EXPLANATORY DRAWING

 Table. 141 Measurement of Output Characteristics Explanatory Diagram : 53 »
V-DD_
6. OV
1.6V i H
r | i '
0o vl i ,
' — ) X '
6.0V CMOS output : i
N-ch open-drain output |
VOoUT e 8
MN1380 381 /382 - O
MN13801/13811/13821 I
1.5V —— tOH fe—
1.0V —_—
oV
e
Inverted CMOS autput| MIN13802/13812/13822
6.0V :
VoUT |
1.6V |
.5v ! t OH
1.0V — t OL %
ov ‘
Fig. 14.2 Output Characteristics Measurement Circuit Diagram
O . — .
’ ! 100Kk Q ‘ SW: ON When measuring N-ch
O c\ open drain eutput
c|>\ (MN13801/13811/13821)
VDD : MN1380 Series ¢ ¢ . @)
i | J oo 7
- VOUT
]
L | 1 -

ER L932852 0012290 bLéc WM Cf
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MN1380 Series

~ [ UO CHARAGTERISTICS EXPLANATORY DRAWING

Fig. 15.1 VO Characteristics Explanatory Diagram
VouUT

CMQOS output
N-ch open drain-output

MN1380 /381 1382
MN13801/13811/13821 '

AVD

4

.~ 'Operation ;- . E
. unstable/ - |
. // 722740 ,“— 1
1.5V — ’ VDD

VOuT

Inverted CMOS output

MN13802/13812/13822 . /

e A VD

L

RS, .- PR - - o e e -

" Operation
unstable

R .6' diel - - e zem D T TR

o 1.5V , _— , _ : VDD
Notes: - VDL VDH

1. Output cannot be stipulated as operation is not guaranteed when the drain supply voltage is less then
1.5V

2. VDL : Detection valtage at drop in pover supply
VDH: Detection voltage at rise in power supply

3. The characteristics of N-ch open drain output are the characleristics when load resistance is connected
across the OUT and VDD pins.

B L932852 0012291 519 WA 10
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MN1380 Series

@ PACKAGE DIMENSIONS

6.9

Fig. 161 M Type Package Dimensions

H 4.1

0.45+0.1 — e

- 1.25 i

B 5932852 0012292 455 M

A

Unit . mm

Panasonic
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MN1380 Series

@ PACKAGE DIMENSIONS (Cont.) ’

Fig. 16.2 TO-92 Type Package Dimensions

e 3 : 5 ' : 4.0£0.2

13,5 + 0, 5

2.3x0.2

Unit . mm

B R T e L T

B L932852 0012293 391 WA By
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MN1380 Series

0@ PACKAGE DIMENSIONS (Cont.)

~ Fig. 163 Mini Type Package Dimensions

s
: 2.8 - 02
: - - 0.3
: 1.5 ° 0.25
0.65x=0.15" - 0.05 0.65x0.13 i
SLmiln EED SN == E Sk NRIEE o =
el =
. : =
S =
—r =,
[Sp] .-
-— .
£ . S -
8 N o - "_'
-1 =) =1
- HE N X .
= = S
g — g
[~}
R B 200 SN
w3
=)
V... N

— TTTTAT TS
=R
— (= =]
, .
- <o
S ST, S SN

BN 0932852 0012294 228 W )3
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MN1380 Series

[ REFERENCE CHARACTERISTICS DRAWINGS (Cont))

Fig. 17.3A Vou/Vox — Temperature Characteristics (at Q rank) Fig. 17.3B Measurement Circuit Diagram

4.8
4.6 )
| 1
| : |
- - - -._44:'4 Y] - - - L - - o R 1-4
:1;, 4.2 I Vss : ! ouT
= \ow _ C : ,‘ O
= I
E; 4.0 i l ] vV,
S ST T T ®
3.8 - |
3.6
‘;'zﬂ .
3.4 : [
—40 —20 20 40 60 , 80
Ambient Temperature Ta (°C) 7 Y s

Fig. 17.4A aVp —Temperature Characteristics (at Q rank)

0.3
0.25
0.2 .
 Vss OUT
s S e
= 0.15
< —T .O Voo \
0.1
0—|
0.05 —=Z . <;)
. < .
R -l
o ,
—10 —20 20 40 60 80
’ Ambient Temperature Ta (°C) - VA4 ore

Bl L932852 0012295 1b4 IH

|
|
|
|

Fig. 17.4B Measurement Circuit Diagfam

Panasonic
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MN1380 Series

il REFERENCE CHARACTERISTICS DRAWINGS (Cont.)

Fig. 17.5A loL —VoL Characteristics

Fig: 17.58 Measurement Circuit Diagram

[Tou} (mA)

3
"] ——_——3? ©
//—_..—— Rm?m Temperature
.——-—80’C
"] .
2 / sl i
_ / _ Vss i OUT
< O- % O
-~ é Voo
1 ,@ )
- _ |18V »—|
[
. 1
0 i
0 0.5 1.0 1.5 2.0 2.5 3.0 . |
Vor (V) S 7/’ ,(/ ST
A
Fig. 176A lon —Von Characteristics - Fig. 176B Measurement Circuit Diagram
P —ic { |
| ]
Room \ I I '
Temperature \ i | i
» 80°C \ | | l
. i [l |
_ \ —0
1 ]
{
| |
i !

NN
TN

P
L

. N . - - - e . _. i | ; @
ST Bt L R A A A IR LIRS G S LI s wnd e e reetia o "}"""':"‘-’Lf‘-'-‘-.‘. P '5\&"-,,&.5—».:, y .. i R
| 00- 1 5 3 1 L | } o—l. 3
T ‘ 5 L | l |
\-OH (V) - e :_J/_a' . P :-;7 ,._', 77 i
- | -
-’ N . |
B 5932852 0012296 OTO W }5/
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MN1380 Series

M REFERENCE CHARACTERISTICS DRAWINGS (Cont.)

_ 3N
Fig. 17.7A loL— Temperature Characteristics Fig. 17.7A Measurement Circuit Diagram 7
2.5 g — I =
| T
1 H
I ! ' ;
2.0 { :
S - R PP 1l
- - =& P \' PR S R L o Laa TNt PN SR A 5 Vi fws LU
'\\ | i OUT
= 18 T ! |
i . | ; “te
s 1 e | o
1.0 A ! ! ! o/ \
. | ; ; | 1.8V — )\
A l i : 7 Lz
) | | i . \X/
0.5 | ! | | ;.__.! ,
| 1 ' i |
- l ‘ e - 7 '/ 7 e ’,/'// !
{
. l | |
—40 —20 0 20 40 60 80 : i
. . Ambient Temperature Ta (’C)
Fig. 17.8A lon— Temperature Characteristics Fig. 1788 Measurement Circuit Diagram oY)
_ [ .
7.0 ‘\ : ! :
\ : ' — |
_ ’ ! o ! !
6.5 \ : : ' ’ 3 ,
\ ) : —— s
. I} 7 !
: Vss ouUT ;
= 6.0 | O | ‘ L Q |
< ! - *
E N | : i '=
z \ B | | A Voo !
= 55 - N _ ' ! |
T ! At *—
5.0 : \\ ! — ‘ |
| - T
. L
45 - ! l ’ '
—40 —20 0 20 40 60 80 , AT ST LS
Ambient Temperature Ta('C) - :
L ,

Bl bL932852 002297 T37 WA ' )(0
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MN1380 Series

[ EXAMPLE OF MN1380 SERIES CIRCUIT

Q Applications _

® Battery checkers ' -

¢ Interrupted power detectors ' _ g

e Level discriminators

* Memory 'backup

* Microcomputer resetting circuits

* Resetting circuits for other electronic circuits
- O Example of Circuit

In principle, ‘use output pins when connecting resistors and capacitors. .
Note that Von, Voo and aVp will fluctuate if a resistor is connected to the power supply pin.
Fig. 18.1 Circuit Example 1 Fig. 18.2 Circuit Example 2
vop OVID
OUT r R oOuUT
MN1380 —O | MN1380 —AVW—e——0O
- Series ! Series
ST ST o 77
T TSEIEE Valies C afd R dedoiding 167the Pirdosé Tor Which the MNT38G Safies GMOS L8] i€ tsed: T T T
‘\:J;fj
b932852 0012298 973 M (7
i
Panasonic
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MN1380 Series

ETO-92 TYPE TAPING PACKAGING SPECIFICATIONS (MN13811381113812)

|l
I

"
'
)
[

i;

1
1
.

Unreeling direction

Table 18.1 TO-92 Typé Taping Dimensions (Zig-zag folding)

Fig.19.2 TO-92 Type Zig-zag Folding Box Dimension

Leave tape open “
space for 3 device

25 devices (example)

. . ~
Fig. 19.1 TO-92 Type Taping Dimensions (Zig-zag folding) >
A ah o§ L o

Name Symbol Dir?;nr:i)ons Name Symbol Di";::;ons
Product Height * A 5.3 max Affixed Tape Width wo 6.0 =£0.5
Product Width* Al 5.2 max Feed Hole Position W1 9.0 0.5
Product Thickness * T 4.2 max Affixed Tape Position we 0.5 max )
Lead Width* d 0.45+3:15 | | Product Upper Surface H 25.0 max
Affixed Lead Length 21 2.0 pax Product Lower Surface HO 19.0 *=0.5
Pitch between Products P 12, 7 1.0 " Lead Clinch Height H1 16.0 =0.5
Feed Hole Pitch PO 12,7 =0.3 Feed Hole Diameter Do 4.0 %£0.2
Feed Hole Positions Pl 6.35%0.5 Tape Thickness t1 0.7 0.2
Lead Interval F1/F2 2.5 *¥2-3 'Tape Thickness (overall) t2 1.5 max
Product Angling AhlAb2| 2.0 max Note -

% Details are based on separate specifications.
Tape Width W 18.0 *1-9 = '

W H D
;— .’. —~—
330 250 41 ‘ { J
Unit: mm W N
BN 932852 0012299 80T W
Panasonic ig
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MN1380 Series

£l MINI TYPE EMBOSSED TAPING PACKAGING SPECIFICATIONS (MN13821382113822)

O There are two taping packaging methods, TW and TX. according to the direction in which the product is

inserted into the tape.

Fig. 20.1 Product Sealed in Direction TW Fig. 20.2 Product Sealed in TY Direction -
Tape feed hole - Tape feed pitch
Unree!mg Unreeling
- ' ' direction [!_L] [-F—L’ [F—Ll direction
(marking surface face up) (marking surface face up)
Fig. 20.3 Mini Type Package Embossed Taping Dimensions Unit: mm
; #15= 81 i 4.0x=0.1
S
p H t=0.3%0.1
1 g Fk\h% O{g@_—f:-
3z H'Fﬂnrﬁ J-‘*m\’
=1 I g = =
) TALE ‘B. +
| [LJ e b_r n: ) 3
]
4.0+0.1 3.2200
iL Product sealing direction TW is .sr-mcwn on left. Preduct sealing direction TX is shown on right.
Fig. 204 Mini Type Package Embossed Tape Reel Dimensions ) Unit: mm
1
wla :
: - #1814
;! =
2+05
m—___
J_L 10£1.5
1015
- (3000 products per reel)
BN L932852 0012300 351 W Iq
Panasonic
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MN1380 Series

H MN1380 SERIES RELIABILITY TEST RESULTS

Table 21.1 M Type Packages . (MN1380/MN13801/MN13802) ’j
TO-92 Type Packages (MN1381/MN13811/MN13812)
ir » Test Item E -~ Test Conditions | Resultsj |
!Operating Life Test E VD = 5.5V, Ta =125 °C. t = 1000hars a ;”1 5 E
, .jf‘.is}}'.t.e’{@e_‘??t‘%{? Storage Test {.Ta‘_ 2150 Cy ot 2 1000RrS. il oo | .0../.'..1.;3
E Low-temperature Storage Test . Ta = -62 C. t = 1300Qhrs ; 0. 1 5
lg;g*;;g;'";:;:‘""' High-humidity ‘ Ta=8C. RH =285 %, 1t = lOOOh‘ré | 0/ 15
High-temperature. High-humidies | v 0p = 5.5, Ta = 85°C. RH = 85 %. t = L000hrs| 0./ 1 3
r'l"l'ler'rnal Shock Test i Ta =150 C ~ -65°C. 5 min each, 10 cycles /15 "3
Temperature Cicle Test ‘ ; Ta = 150 C ~V-6‘5:C, 30 min each, 10 cycles 015 | »
rSteam Pressuriz;tion Test 2 atmospheres. 30 hrs. Ta=121°C . ! 015
Solderability Test Ta =230 C. 5sec: 0”13
Solder Heat Resistance Test Ta =270 'C, -10 sec 0/15
Table 21.2 Mini Type Package (MN1382/MN13821/MN13822) ' " )
Test Item Test Conditions Results
Operating Life Test | VDD = 5.5V, Ta =125 C, t = 1000hrs - 0/15
High-temperature Storage Test ! Ta =150 C. t = 1000hrs ' 015 ;
Low-temperature Storage Test E Ta=-65°C. t = 1000hrs : 0/ 15 |
High-semperature. High-humidity Ta=87C. RH =85 %. 1t = 1000hrs ; 0/ 15 |
g;::-f;;fé“‘“'e- High-humidity : VDD = 5.5V, Ta=85C., RH = 85 %. t = 1000hrs| 0./ 15
| Thermal Shock Test Ta =150 C ~ -63°C. 5 min each, 10 cycles : ' 0/15
Temperature Cycle Test Ta =150 °C ~ -65°C. 30 min each, 10 cycles : 0/ IAS
= | Steam Pressurization Test . 2 atmospheres, 24 hrs, Ta=121'C~ 0/ 15
Sold;rability Test i | Ta = 230 C. 5sec 015
* | Solder Heat Resistance Test | Ta = 260 °C. 5 sec 015

* Note: Note that the tast conditions of Mini tyce packages vary with other packages.

|| E':lBEBSE 0012301 294 M
- | 2
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