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Our Model : MM3313AFFE
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Registered No. . R59-B414
1. 88k - ACRH+BRREAIC
FUNCTION AC Detection + Power Protection
2.1y — - SOP-8D
PACKAGE
3. |@a cF-Euy F g
PACKING (Taping) (F Housing)
3. 1iatH « #59-6751

PACKING SPECIFICATIONS

HOARIT X / OVERALL ASSEMBLY DIAGRAM | 59-0621 [#ASEE 5 / DEVELOPMENT CLASS ’ | 2
FHE / HISTORY @ %3+ / USER CODE
41—V / MODEL CODE 5428
ne BM-F  |323-1 /TYPECDE | 99
XS E A e 3O SYMBOL | DIVISION CODE

RoHS (Compliance) (Not Comp!iance)

T ==IR 59 | B414

[BHBHH/EXPORT CONTROL | ¥ or
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3/49

4. J0voE / BLOCK DIAGRAM

VDD
1
L
] DET1 OUT
DETt [ } +
n _ 7~ > DELAY —
REF
2.5V (typ.) 717
VREG
peET2[ ]
H,; i\;—ﬂ} >o—— ] DET2 0UT
VDD
AC DET [}
3 VREG
172 ey a— "] AC DET OUT
l =T comp
+ 30nA 100pF
CLAMP 11V ;I;
—
L]
GND
5. EVEER / PIN CONFIGURATIONS
TOP VIEW
vop [1]| O '8} DET2 OUT
DET1 [2] 7] AG DET OUT
DET2 [3] (6] GND
DET1 OUT [4 (5] ACDET
SOP-8

MM3313AFL]

u

MITSUMI ELECTRIC CO.,LTD.
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6. U5-Fi2B8 / PIN FUNCTION DESCRIPTION
WFNo|  IFF A At A B Z{HEREE
PIN No.j PIN NAME |INPUT / OUTPUT PIN DESCRIPTION EQUIVALENT CIRCUIT
1 VDD INPUT BRA T
Power supply
BRI 1{; ajé iﬁ% 1 VDD
(5vF o))
2 DETH INPUT Power supply detection inputt
(with latch function)
3 | DpeT2 | mNeuT BRI A N5 F 2
Power supply detection input2
'@':J(ﬁ#ﬁtﬂ % gjb ?ﬁ%l
SvF )
4 | DETI OUT} ouTPUT Power supply detection output!
(with latch function/open drain)
B INPU
5 | ACDET | INPUT ~ ACERHIA % F
AC detection input -+ ESD
| Protection
""" Device
_ GNDi# +
6 GND GND
ACIRH Y himF
7 A%SET OUTPUT Rt B H) Voo
AC detection output __!
OUTPUT
—] E ESD
. b ‘n.u ! Protecti
8 |DET2 OUT| ouTPUT BRI O -2 1"~ Device

Power supply detection output2

MM3313AFL1

MITSUMI ELECTRIC CO. LTD.
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7. #ximX5EH / ABSOLUTE MAXIMUM RATINGS

(Ta = 25°C) _
m B ERE =S E B By
PARAMETER SYMBOL RATING UNIT
8
BB X Tsta -55 ~ +150 °Cc
Storage temperature
VDD & R B’ E Vvoomax| =03 ~ +33 v
VIN Supply voltage
DET‘%$EBM%E VINDET1 -03 ~ +30 Vv
DET1 pin supply voltage
DET2itiF EI 0 BIE VINDET2 -0.3 ~ +30 v
DET2 pin supply voltage )
AC DETiiFHIMBIE VINAGDET|  -03 ~ +30 v
AC DET pin supply voltage
HFAERE 300(H#i{k)
Power dissipation Pd (alone) mW

MR KEHIVERZ SEEABRMICHEMIh RN ESITHERIEEND

* When in use, make sure that the voltage exceeding the maximum rating of 33V is not applied even

momentarily.

8. HEARBIMEFE / RECOMMENDED OPERATING CONDITIONS

" H ES = E & B
PARAMETER SYMBOL RATING UNIT
8

EH"E’"“,E Topr -40 ~ +85 °Cc
Operating Temperature
%ﬁ%& VOPR +4 ~ +30 A
Operating Supply Voltage
DET‘W%EHMQE VINDET1 0 ~ +30 \'
DET1 pin supply voltage
lDETZﬁm.:r’-E[]bﬂfEE VINDET2 0 ~ +30 \Y
DET2 pin supply voltage
AC DET#R-FHIMEBE ~
AC DET pin supply voltage VINACDET 0 +30 M

MM3313AF

MITSUMI ELECTRIC CO.,LTD.
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9. BRMWFE
ELECTRICAL CHARACTERISTICS

(A0 EIBS / unless otherwise specified, Ta=+25°C, VDD=12V)
5B e PR &N RRER] S/ | HEE | R | B
PARAMETER SYMBOL |TEST CONDITIONS CIRCUIT | MIN | TYP | MAX| UNIT

HEER

I
Power supply current oD @

BRI &L AES / UVLO

{EBERHEBIE (UVLO) i '
lunder voltage lockout (UVLO) _ Voo |VDD=H-L @ 335 | 3.50 | 3.65 v

BERBERBERATFUSRBE
JUnder voltage lockout hysteresis Vhysuvio |VDD=H—L—H ) — } 00| - mV
voltage

T sk I AlEI 241 / DET1

DETIRHEBIE . _ .
DET1 detection voltage Vinoert |DET1=L—H ® 245 | 2.50 } 2.55 M

DET1 B R
IDET1 detection temperature VDEF 1temp ) - 1100 - | ppm/°C
coefficient

DETIRIERFY S ABE v el @ | =15l =] m
DET1 detection hysteresis voltage hysDET! BTHRE

/guaranteed by design)

|DETIF/ 17 A B _ _
DET1 pin bias current lamoer @ o1 | uA

DET1 OUTHRF i /1B TEAF RS
DET1 OUT pin output delay time toutoeTioLy @ 0'25 05 1 10 ms

DET1 OUTFH hL Vo BT _ -
DET? OUT pin output sink current loutoeTssy |DET1 OUT=0.5V ® 5110 mA

DET1 OUT¥m-FOFFY —S & ony - - -
DET1 OUT pin off leakage current loumeTieaqDET1 OUT=12V ® ! HA

DET1 OUTS#F L " BIE
DET1 OUTjﬁn%”L” ';a%tiage VoutpeTit [IOUTDET 1SY=TmA ® - - 0.2 \

MM3313AF

MITSUMI ELECTRIC CO.,LTD.
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9. BRAE (§i¥F) / ELECTRICAL CHARACTERISTICS (Continued)

(ﬁﬁ_@iﬂ?%ﬁ‘% / unless otherwise specified, Ta=+25°C, VDD=12V)

HE [5=3 AEEHE AEERE| mh | BE | mK | B
PARAMETER . SYMBOL |TEST CONDITIONS CIRCUIT | MIN | TYP | MAX ] UNIT
Rois I RElgk2 / DET2

DETHRHBIE _

DET2 detection voltage Vinoer2  [DET2=L—H @ 2451 250 | 2.55 v
DET2#& R ERE

DET2 detection temperature Voetatemp D ~ |&=100} - | ppm/°C
coefficient

DET2I R TV REFE _ -

DET2 detection hysteresis voitage ViysbeT2 [DET2=L—H-L ® 15 mV
DET2¥F/ 17 ABifK - —

DET?2 pin bias current lamvoer2 @ 01 uA
IDET2 OUTIRFHE HYV—ABiK —

DET2 QUT pin output source current loutper2so [DET2 OUT=VDD~1V ® 5 10 mA
DET2 OUTIRFHAL OB —

DET2 OUT pin output sink current | OUTOET2sY [DET2 OUT=0.5V ® S 110 mA
DET2 OUTHRF"H BE v 6 VDD - v
DET2 OUT pin “H” voltage OUTDET2H |IOUTDET2S0=TmA -0.2 -

DET2 OUT: “L
|DET2 OUijin%”L” 'ini{tiage VoutoetaL [loUTDET2SY=1mA ® - - 0.2 \

MM3313AF

1[0

MITSUMI ELECTRIC CO.,LTD.
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9. BRMEMYE (JtE) / ELECTRICAL CHARACTERISTICS (Continued)

($5a2 MEIB S / unless otherwise specified, Ta=+25°C, VDD=12V)

HAE s MEEY RIEERE| B/ | R | RK | B

PARAMETER SYMBOL |TEST CONDITIONS CIRCUIT | MIN | TYP { MAX | UNIT

ACHR Hi A [alz% / AC DET

AC DETHRIHEIT .

AC DET detection voltage Vinac  |AC DET=H—L @ 12251 1.25 | 1275 v

AC DETIR-F AN BEHRDC) Vv @ 0 —_ 30 Vv

ACDET pin input voltage range (DC) | ' NACRANGE!

IDET1RHBERE

AC DET detection temperature V Actemp @ - |&£100] - | ppm/°C

coefficient

AC DETIREEEATYLABRE

AC DET detection hysteresis voltage vhySAc AC DET=H—L—H ® 240 | 300 | 360 mv

AC DETH§-F/\AFRAEBH — -

AC DET pin bias current lainac ® 01 1 A

AC DET OUTSHF I /1B IERS ) -

AC DET OUT pin output delay time toutacoLy |AC DET=10—0V @ 1821288 | 384 ms

AC DET OUTHHFH 1V — @il

AC DET OUT pin output source loutacso |AC DET OUT=VDD-1V . 5 10 - mA

current

AC DET OQUTSRFH L V8B —

AC DET OUT pin output sink current| OUTAGSY |AC DET OUT=0.5V @ N mA

AC DET OUTSSF "H BIE _ voo| _ | _ ‘

AC DET OUT pin “H” voltage Vourach {loutAcso=1mA ©) -02 \Y

AC DET QUTIRF L EBIE ~ -

AC DET OUT pin ”L” voltage VOUTACL JOUTACSY=1mA @ 0.2 \
MM3313AFL

MITSUMI ELECTRIC CO.,LTD.
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10. RILEEEE / TEST CIRCUIT

100k

Enatal

DETI pET2 DETI VDD
ouT

MM3313AF

AC DEY DET2

7. S 7. AC DET GND OUT OUT
T 5TT61171[8
%
777 777
@
100k i’:‘
mﬁﬁm
-ﬁ-_—- N DEJT‘ DET2 DETI VDD
@ MM3313AF
AcDET GND “ODET DET2
777 77 j:é
©)
]
(4] 3171 [1]
— CET! DET2 DETI VDD
-y our

77

MM3313AF

ACDET GND "ou1  our

AC DET DET2

5 6

7118

CRY

i

iR

M3313AF

MITSUMI ELECTRIC CO.,LTD.
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11. 34357 Fv—b / TIMING CHART

AC DET—AC DET OUT

(VI;D) __._/

a
(ACINPUT)
Vref/2(1.25V) |

............................

(AC DET)

c
(AC DET OUT)

N touracoLy 28.8ms e > aidd
(at AC DET=10—0V)
AC DETEE# -
BT LR 14V | RET LS
ACDET 10\/-—-—--\ J ACDET 1Y == = i 8
N
vref/2(1.25V) b av.oo. vref/2(1.25v) | N
oV - ——\:'-- # QV mmraae —-—-\M
ACDET ouT oy ACDET OUT :
toutacoLy=(10-1.25)/ 30,5nAx100pF§4—-—«>§ tout=(11-1.25)/ 30‘4nAx100pF§ «—b
=28.8ms touracoLy =32.1ms tour

MAC DET=11VEL ETIXREOIS T EBICEVBESREIX—~BERYFET,

DET2—DET2 OUT

Vref(2.5V)

(DET2)

o T
(DET2 OUT)L /

DET1—DET1 OUT

(vDD)
g TN L :
(DET1) e §
h ' : : e G "é... :
(DET1 OUT) Pl R :
Sy FERITEY HALRR
Ma~gDRBEPIOEBHIORELASBLT TS Output L is maintained by latch

MM3313AF




12. - FBEIERHI / TYPICAL APPLICATION CIRCUIT

MHERE DI / Architecture example

IRE 2R
Primary | Secondary

ACIN
AcCasV~265V| ik PEC sw FSUR Bk T3 DG1V
Rectification Transformer Rectification Levaling

THERE WAHRE Power OFF f E
H . | Output Voltage !

L Thermistar_ | H SFrhTS i e

BERRRS Control Photocoupler Detection
Temp error signal 1
Power OFfF H
RUER ||
Auxiliary H
povser supply | 1
1}
[)
1}
MM3313 E
1}
1
PFCARERI H
PFC over valtage protaction LATCH g DC33V
PFCHHE T Bl b HTS Resot
PFC output drop detection Photocoupler . Rt
IN ouUT — Micro—
ACsHhRE | 74075 Resst ! computer
l AC detachment detection '] Photocoupler

RA T / Circuit example (current resonant scheme)

. PREBAEE
PFC[EIE RAVFLT A8 Rectifying circuit TREB
PFC circuit Switching Converter o the secondary side Leveling circuit DeC
— ; . : ' OUTPUT
el A bt : -— T @; -0
AC . 4 e 4+ le]
INPUT i
:D:l’:z_4 * . | @7 |Control
PWM . ' — R — °_
> 2 3 O
i . 373
Yy i < ; hd
— Thermistor
Pover OFF :: Powar OFF émD
v BERE 3
: Voitage detection ¢ %M’)f@)fﬁ e e
1 :: Auxiliary povrer supply M
° T 1 e T
1 7 % 1
b: ' 1
p 1 ]
' |
* 4 ! -
.
vopl MM3313
Pty @ Jpi i U | h
Y
Reset a
{3
Micro-
Reset computer
I AC DET OUT
| 1 ] 1o00F {
3nA B3 T xmGov 1
' I + Stard—off vo'rage 1OV
(AR,
GND
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13, 4T — 441 / CHARACTERISTIC DATA(for example)

(VDD=12V)

.35
v
E 30
LY
# 25
i 20
515
3]
—~ 10
383
Q
(@]
<

o

L

CETIH ML DET2AW NRE ACDETAW A 131t T

12 : 12 R 12 ¢ -

10 10 10 R e e
s 'y s 8 - s 8 [ S —
2 = 5
g | 3 s 4 I g - L - ?
£ v £ | v B
Sy a 4 X A p— 2 a4 b —— g

SuFizLy
2 HAORE 2 2
0 ° o
245 248 25 252 254 246 248 25 252 254 1 12 14 16 18
DETUV) DETH(V) AC DET (V)
i e e e —— i -
CHISSV CHaTov K T TIZ=5V
oot L] . 5V oc oC 1 : 5V

AC BET ouT’ : Smd AG BET OUT 5mel
S S I T L T DEEEE

T 10.20ms T 21.10u¢

1247, R 98.0302:“:. 1747, . l?ds:’_l:l't.

i : 10ms N
‘o‘zoms l ,,,,, B ) d -
*IAC DET : i *|AC DET 10Vp—p :
ACiRH ACHg
T TS y M Cimsv . CIRw5v 5V
DC 0u oG 1001 e H oC XY
A’C“DéT ouT : i v A(}ﬁ}ﬁ 3 / i
: : 5m4 N A [ - Sms
~ ACHRIT ™
IS P B T B B S S R T
AT
.............. $24 TP
......... 2455ms ‘ 5 P
\ \4 - al
HIAC DET  aavp—p - b
E ACHh1
AC DET SZIER¥E A NBERE

— ACH
AC DET
T (RS e
AC NET OUT é
== + Raacog £
10 15 20 25 30 35
ACH(V)

XAC DET=1IVELE TIXRESS T EBI- £ BRI — 2 e Y E T,

MITSUMI ELECTRIC CO.,LTD.

\ MMJ3313AF
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/W
14 AMEBL omenstons) UNIT[mm]
2003 0SS,
e 5 I
HHHH k A=
N[00 | 8 Y o
3130 < Sal
O N )
: L
N oW oo oo S
i 4 L
1.27 o
~ 0~10°
0.895MAX "
2 FE:0.080g
i ImF# ¥ :Cu
35 F40IR : Sn—-2.5Ag
e ) AYEE:5~15um
l £210.10 18 0
0.4%0.1 ﬂ} 0.18@ E E
o N
o -~

19,797 WS MARKING CONTENTS)

'\\ DDD —=— 0y bNo,(Date Code)

Y134 = &&s0odel No)

MM3313AF
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16. f+#=1E / NOTES

FRAHEIRLOBRE. /INDEDLIABTLEENTEYESTOT. ZEROEREHUSIZIE
AWELNESBRVBLEIFET.
Since this document contains the contents concerning our copyright and know—how, you are requested not to use this
document for those other than the application purposes of this product.

COBREERLEBICLY, BEEOTEFAIEIZROAMMARE LSS, BSOS - 84
EEFERODDILOLMCOSELTE., BHIZOBLZAVERADTITERTEL,
If 2 use of this product caused a dispute conceming the industrial property of a third party, we are not responsible for any

disputes other than those which are directly concerned with the manufacturing and manufacturing method of our products.

FEREALE1—2 - OAKSE AEME - LIRS - THARMK - ZRA0KY b AVHRE - REBS.
—~RBFRBICEHINDICLEERILTEYET,
This product is intended for applying to computers, OA units, communication units, instrumentation units, machine tools,
industrial robots, AV units, household electrical appliances, and other general electronic units.

WERR (AHH - JES) OFMERMRICEDbIAZ Y - XBHBESHB - R HLEBSIICERE
BEEXOBRE, BANICERBOECTEBVEEEZE T LS BBALLELET,
If any intend to apply this product to the units related to the control and safety of transportation units (vehicles, trains,
etc.), traffic signaling units, disaster—preventive & burglarproof units, or the like, you are requested to inform our sales
section in charge of such a use in advance.

© MBRFEER - BEPRHEE - FFNFRE - ASGCRDIERBBZICIZERICELBNT AL,
Don't apply this product to any aeronautical & space systems, submarine repeaters, nuclear power controllers, medical
units concerning the human life, or the like.

FHALHEBCERSA TV IDHEREL. KEEROBEHLIEOECSERNTEE-HDLOTY .,
HoT. ERCHKBBEMAINIBEITIE, NPEEHLEEROS ZER - R JHELTHEIL,
The outline of parameters described herein has been chosen as an explanation of the standard parameters and
performance of the product. When you actually plan to use the product, please ensure that the outside conditions are
reflected in the actual circuit and assembling designs.

FEURKOR>LEARSTFHYLEAFICERAST IRHUQAORKHERBRIZOS T L TIR, MHITEEFE
BUWHRETDCITERLZEL,
No responsibility is assumed by us for any consequence resulting from any wrong or improper use or operation, etc. of
the product,

FFMALHBICERSNATE, SRR CTERRIENT A LETBRELLES D,

No part of the contents contained herein may be reprinted or reproduced without our prior permission.

17, ERERWLEDEE / ATTENTION

FEA, WFICLO>TEBERICLIBBEZTOTVBANHYFTTOT, BURLMSIETEBE S L,

Be careful about possibility of damage by static electricity.

B, BPUOLD, ABHLORI FLRAEREOEREZHRVOT, COACHELTIER
(rEEw,

Package is so small that it is easily influenced by external thermal-stress and humidity.

FHAE, WEARRAZLTRYELA, BREROR FLURERH B TO SHERITBIFTT R EL,

This product is not designed to withstand radioactivity, avoid using in a radioactive environment.

MM3313AF

M O.LTD.
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SOP-3D PACKING SPECIFICATIONS
o6P- H3GP-8A

1. SEMEE
APPLICATION LIMIT

ASCP -73 AHSOP-8A

SOP -~ 8 DOBEHFIISVWTHEET S

IT APPLIES
2. R
QUANTITY

(1) ) —iEe
REEL PACKING

(2) Wi
BOX PACKING

. EaHAR
PACKING SPECIFICATIONS

(1) R
HOUSING .SPECIFICATION

(2) ) —rndis
REEL DIVENSIONS

(3) ¥tk
BOX DIMENSIONS

TO THE PACKING SPECIFiCATIOB. OF S0P-8b.

SOP 78 4y
HSCP-8A A

2.000@ /U=
2.000 pes / REEL

Q00 E &8 (1 -4
{1 REEL

MAX 2,
MAX 2,000 pes 7 BOX

REIREEICREA :
THE QUANTITY IS FILLED 1§ THE PACKING SLIP.

ATEEBR
REFER T0 DRAWING

AR SR
REPER TO DRAWING

HRESRE
REFER TO DRAWING

0. 7. 4. SOP-TB D (B)

RS

Wil
{u
4

N T

33 2 & & B X Ltk —-RIEF

Ja

'03-8. 4 | HSoP-2A840 )

59 | 67514
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~
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vIiBBEHRA & H
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T URIAT— jﬂﬂ%mﬁﬁ
EMBOSS TAPE _
HOUSING SPECIFICATION

T TAPE PULL OUT DIRECTION

¢ Da

N
E

refettef)

/9D1 | Pi_Pd Po

=

Zal Al B[ W[ F[E[P:1[Pe[Poplu] T[T2jpDn
(mm)6.65 0.4{12.0, 5,901 75} 8.0] 20 401.55] 0.3 22|55
1000300 O A0, FopanadO o

NOTE

L, SPsosIEHUAEI, I FUA, P : BUZHY
IC PULL OUT DIRECTION ZEQZF HOUSING : ZEIZB HOUS[NG

-—.u_——._-—_—-———_——.‘———‘wu&*——-——.———-————-—.—_—————_———

2, ¥+ UZTF-TMEIL, EEHILNEEAET 2
CARRIER TAPE MATERIAL:DISPOSED ELECTRICATION PREVENTION

__.—»_—.__._._-.__._.____.___._—_-_________..__.___._.__.—__.—__.

3, U-3-H0F-TORI, HROA> TWVINI VA% 4024400
mmpl k93

LENGTH OF LEADER TAPE: MORE THAN 400mm INCLUDING 40 OR MORE

——_____“._._—__—.——_.——__‘.__mw*.._—..—‘

RGEHOT—TOEIN, BRIOA TWENTIUARIZEB40mmbl ke T3
LENGTH OF TRAILER TAPE:MORE THAN 40mm INCLUDING EMBOSSES IN
FHICH NO COMPONENT 1S PLAGED,

e . e et e et it ottt St S e et iy I ——— ottt it i st e . . e et S e e i

nresss

6751

i’li. 09-G-001G Al k40 1002 30 X (48.

IVIBHMARSH
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A

BOX DIMENSIONS

{UNIT: nm]

O
Hone
PACKING SL1P

360

HOY AT, BEXKVEEL §7,

40

IT CHANGES THE SIZE OF THE BOX IN THE QUANTITY,

Pa

BonZ PACKING SLIP

MITSEMI BLECTRIC €O, LTD.
Loy
LT BEAE packesup
WA MESSHS

& #F PART NO.

s B DESCRIPTION

o PO NO.

T ROTE

TOTALG TY BOXES - QTY.EOX

. B BA
(G QTY NO.
CARTON W )

DATE

BoFEY. LOT  NO.

R &% SPEC K.

VX 05-G-0010 A4 HIU HONID K48 S ’ » )
VIS

[anegsn

67515
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Pb-Free Recommended Profile

BRYoo—IXAEFIT (max 2[E])
Reflow Soldering (max 2times)
(Peak:Max 260°C) o .
XSOP-44A 255°C Within 20sec 250°C
Temp _ <—
1~3%C/sec 230°C
150~200°C VR ’d
1°C/sec
1~3°C/sec
< <] Within 60sec
60~150sec
Time
BoO—(IAEHRIT (max 1[E])
Flow Condition (max 1times)
Temp < 60~120sec | {< Within 12sec
< MAX 263C
ERFRmRE (FATREIREE)

PWB Surface Temp. (Solder bath Temp.)
80~150°C \

Time
)7 V=7 RDBE . 20D~ DA EHEFRIL T3,

Note:When you use w—wave soldering, Total soldering time of 2 peaks within

MFIALSIT

Manual Soldering

ZCHIREE /R EIE=S

Iron tip temp./time times

max 400°C/3sec max 2
{RIAIEARR RN B R o i

85°C 65%RH 168h(1st 1[8] B). 85°C 65%RH 168h(2nd 28] B)
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