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X RKEE

(A
Ta = 25 °C
15H s =/ &KX BifI
EEEE VDDabx -0.3 7.0 v
7FaYg ANimFERE (notel) VAINabx GND - 0.3 VDD + 0.3 \Y
TORIIHFEE (note?) VDINabx GND - 0.3 5.5 v
EfimFANER Icntabx -10 10 mA
BERAERE Tamax -40 125 °C
SwuhiaviaE Tjmax -40 150 oC
RIFRE Tstg -60 150 oC
HFAIBR(EMRELR) (noted) Pd - 270 mw

note! : AINO, AIN1, AIN2, AIN3
note? : ADDR, ALERT/RDY, SDA, SCL
note3 : & 10 mm x 12 mm, t =1.6 mm, K&, A5 10 %

HE SRR {F R EH

WERAEES
Ta = 25°C
HHE Eak=7 =/ =K By
EERBERE Top -40 125 °C
BEEE Vop 2.0 5.5 \Y
7HAagANERE (notel) VaInx GND VDD Vv
TILRr— )L A L BEHE (note?) FSR +0.256 +6.144 V
TORIIARAEE (noted) Vbinx GND 5.5 Vv

note! : AINO, AIN1, AIN2, AIN3
note? : AINp & AINN [EBIRLI-IELBD A HERLET
note? : ADDR, ALERT/RDY, SDA, SCL
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AT LERE
S E#E (note!) Reso 12 - - Bits
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AR L) 2 ’ . - .
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note! : EREHREE, TRD X F SN TY
note? : RARI4ybk INL ; ZILRG—ILD 99%%H/\—

The contents of this document are subject to change without notice.

©2023 Mitsumi co., Ltd. All rights reserved.

MITSUMI ELECTRIC CO., LTD. Semiconductor Div.

https://www.mitsumi.co.jp/latest/Catalog/index/index_e.html
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WERESS
/N B REHR: Ta =—-40to 125 °C, VDD = 3.3V, DR = 128 SPS, FSR = +2.048 V
1ZXEE :Ta=25°C, VDD = 3.3V, DR = 128 SPS, FSR = +£2.048 V
HE k=1 LS = RE N By
DRATLIERE ()
N - FSR = £2.048 V
: VRELEE - 0. - K
BB A VRETHE Erga_ltr Ta = 125 °C, 1000 hours 0.05 Yo
TAUEXRE Erga_re EED 2 D0 FSR BID—E - 0.02 0.1 %
FroRIETM1URE Erga_ch EED 2 DOASED—ER - 0.05 0.1 %
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ARV—DFER I GND < Vpmx < VDD -10 - 10 MA
ER
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MM4013, MM4014, MM4015 (&, 12bit HADTILEL I < (AZ) B AD OV /N\—2 ICTY , AMEETE. /v I FEiRE. B
FURCAURA—T1—R%&HAT- AZADC 37 TSN TLVEY , MM4014, MM4015 (23T 05 5T TFAo7oTeTdnd

STITNTFIAILaAVNL—a2EBE LTULVES,

HRERREA

INFILIY

MM4015 [ Figure 2 ISR T &SITAATILFILOY BB LTOET , COTILFTLYH(E Config LS ZE2D MUX[2:0]0
BREICKY.2RHMDERESF X4 RMOL VI LIV TYRESERETEET VT LIV TYRERERIET HEE,

ADC DEAAFTILFILIYRADAAYFERT GND ICHE EHRSNE T,

MM4013, MM4014 [ZIEAATILFIL VAL 1 REDEBES =T 1 RED UV LIVRESOVT IO ERIE

TEFET . VT IILIVFAIEDISEES . AINL EVZESMERT GND [THE#ELET S
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Figure 2. AASILFILOY

Table 1. AHIEEEIR

MUX[2:0] AINp AINy
0 AINO AIN1
1 AINO AIN1
2 AIN1 AIN3
3 AIN2 AIN3
4 AINO GND (note;)
5 AIN1 GND (note;)
6 AIN2 GND (note;)
7 AIN3 GND (note;)

Note! : AINN [FRETHEAITSN TLETS
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73+oJ AHEE

MM4013, MM4014, MM4015 (&, R4 FbF /U2 A NEEFEAL T, AINFE AINVEIDBEREE YTV LET . RICT
FRBERIRFZIZKYANESE 250 kHz THU T LTEYET . 7HRT AABROY LT )G REO#EE (L Figure 3 D
MERRICTRT LN TE, Figure 4 DEAAIUT TRAVFUTETVET COH TV T RO RREIZKYT O A hik
FIZIFERBINSEBEBRA AN, COERDENEZRANVTEIA NI E—F VA (Zcom =% Zdiff ) 2 ETEET . 7
FOATAIDAVE—F R THEREICEEE S5 ZAAHENCSVETOT EERDAVE—SF VR FADIVE—E DR
DIZHEEEZEELTITRIIFEILY,

AINpO—O/ o——00.7V
Sl SZ
Cs
AINNO—O/ o——00.7V
Sl SZ

Figure 3. 77045 A A& {f[E &

—LsavpLe—
ON

S1

OFF
ON —

S |
OFF

Figure 4. S1 & S, DYIYBEZAAZ2 Y

IIRT—ILLVP(FSR)E LSB 4 X

MM4014, MM4015 (70553 TILS AT F(PGA)%E ASADC DETERICIEHL THY .. /D REE(LSB)D KESEHRTET S
CERTEET, TR —ILLUS(FSR = £6.144 V, FSR = £4.096 V, FSR = +£2.048 V, FSR = +1.024 V, FSR = +0.512 V,
FSR = +0.256 V)& LSB MEE{%% Table 2 IZSRLET . 7L R4 —LIE Config LS RAM PGA[2:0]E k& YBRES BT LA
BETY . F-. LSBIZFSRALTERDKXTEETHIENTEET,

LSB SIZE = FSR / 212

Table 2. Z)ILR7—)LH A XERELTZ LSB 4 X

PGA[2:0] FSR LSB SIZE
0 £6.144 V 3mV
1 +4.096 V 2 mv
2 +2.048 V 1mv
3 +1.024 V 0.5 mV
4 +0.512 V 0.25 mV
5-7 +0.256 V 0.125 mV

7O ANEEFENBERERICEEH SN TOAIANEEDFIBEFBATIIGYEEAL. EREEENTILAT—ILLUDL
TOHBE.ADCHI IRy —)LHAT—FIZREBTEEE A
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12 Ewk FILEL T <E ADC MM4013A12, MM4014A12, MM4015A12

HAT—2L—k EE IR

MM4013, MM4014, MM4015 (& Config L X4 ® DR[2:0]EvrEAWNWTH AT —EL—rERBIRTHIEMNTEE T, 128, 250,
490, 920, 1600, 2400, 3300SPS Dt HT—RL—rMERAEETT,

Table 3. T—42L—~E&R

DR[2:0] Data Rate

0 128 SPS
250 SPS
490 SPS
920 SPS
1600 SPS
2400 SPS
3300 SPS
3300 SPS

Noojun|hlWIN |-

Fo4)LaviL—4% (MM4014, MM4015 D #)

MM4014, MM4015 (705 5 LAT8ER T 2 2)Lav/\L—4% (X . ALERT/RDY i FHST5—hERITTEET . &,
ALERT/RDY $tF (A —T UV RLAVIHF DO T IV T Y TERNBETT, T2V NL—ERIZE 2 DDE—FAHYET , +
ST 423+ )Lar/\L—RE—RTI& ALERT/RDY i FIEZE#T—42H Hi BIORIEL 2 X2 (Hi_thresh)IZER E L= FIREFE X
F2EETH—LENEFT(TIAILE Low 7O T747). TDHR., BT —2hH Lo BIDEIEL 2 X2 (Lo_thresh) Dk EEF FEI>1=&
ETATY—,EINFET, D4RV NL—2F—FTIE. BT —2H Hi_thresh L XA {EZF B Z 5. F1=Id Lo_thresh LY R
A{E% FE->f-&E ALERT/RDY S FE27H—hLET,

2 E—K&BIZ, COMP_LAT EYhERWT, 7H—FRIZCSYFLTREZRF T HIEAAIEBETT , 2O T7H—a>[d SMBus
T7Z—hL AR RFE & Conversion LY XA DEEH L TR TEE T, SMBus 77— L ARV ADEFIZ DLV TIE Figure 6 &
SEBLTEEN, ZOB A MM4014, MM4015 Do SN B AL—T 7ZRLRIFEBVWEDNMBESNT A7 H—rShET, .
SMBuUs 75—rDAT—RAEYNEINST 437 )Lar /L—E2E—R TIld Hi_thresh L R A{EZE B Z -5 & 12 StatusBit=1 &7;
Yro42 K22 /AL—ARE—F TIE Hi_thresh LU X 2{EF#B % 135 &1 StatusBit=1 &7%2Y Lo_thresh LY X A{EZTREISHEIC
StatusBit=0 &Y ET,

a L —A(%, BIEL Y R4 (Hi_thresh EX U Lo_thresh)IZE& EL-REZ EHL TR A f-&EIZDHA ALERT/RDY F%7 Y
TA4TITTBESRET HEHTEZET, Config LY ZAM COMP_QUE[1:0]E WM &> T, EiEL TRIEZBASEHZE 1, 2, &
=X 4 EIZHRETEET . /=, 20 COMP_QUE[1:0]E whI&k. 2> /L —42#RE% #51(ZL T ALERT/RDY i F% Hi-Z 4KBEIZT
B5ZEHTEET, 1=, Config LY X% M COMP_POL EwkT ALERT/RDY ##F® High 72 T4 & =1 Low 7O T4 T £ &I T
CEXE
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Input Signal
Input Signal

Time Time

Non-Latching
Comparator
Output
Non-Latching
Comparator
Qutput

Time Time
Successful Successful Successful
= SMBus Alert e SMBus Alert SMBus Alert
CEME - Response \ E% - Response Response \“
c © 9 £ c & |
2 g- S 2 g— 5
REO REOC
O O
Time Time
FSFALaFILaAVIL—EE—R IAVEDAY L—EE—F

Figure 5. ALERTE> D EAZV 5K

ALERT /7

= LU A L e
AN 0 0 o/ 1\ o o [rw) 1\ o o/ 1\ o [ar)aoYsnsf \ [

Start by ACK by From NACK by Stop by
Master MM4014/5 MM4014/5 Master  Master

‘4— Frame 1: SMBus ALERT Response Address Byte —%47 Frame 2: Slave Address
Figure 6. SMBus 7 5—hIG&EDAIZIV 5K
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MM4013A12, MM4014A12, MM4015A12

12 Evk TILEL 5 <TE ADC

aAVN—2av LT 1iEF (MM4014, MM4015 D #)

ALERT/RDY i FI(Eav/N\—2a LT« FEL TERETEE T, Hi_thresh LR 2D R EGIEYRE 1 IZERFEL. Lo_thresh
LERADBEMEYLE 0 [CRETHETALN—SavLTAHFARNERYET, COMP_QUE[1:0]Ewh%E 11 LISt D 2E
YEDIEIZERTET HEa0 /N —Pa0 LT 1155 % ALERT/RDY i Fho B ALET , 2D EE COMP_MODE Ewk& COMP_LAT Ew
FOMEEIZENIZRYET , a2 N\—Dav LT rinFELTERET 55 EH ALERT/RDY SHFICT L7 T EER L TS,
MM4014, MM4015 (& Figure 7 IZRT &3IZ, ERERE—FOKEBRSE THIZH 8 us DO /N\—23 LT A/NLARE
ALERT/RDY i FMoHALET, 2T L ayhE—RTIX,. COMP_POLEYEA 0 ITERESNTLNSIHE . THRSE THIC
ALERT/RDY #F% Low LAJLIZFH—RLET ., COMP_POL E vk DIBHE AR E CTHEIEHEHNTT .,

Converting

| Converting |

MMA4114/5 Converting | Converting

Status
Conversion Ready

Conversion Ready

>—¢ 8 us

Conversion Ready

ALERT/RDY
(active high) |_|
Figure 7. @ EHE—RFBOEHL T4/3LR
TINA ABBEE—F
Jeyb&nI)—7vS

MM4013, MM4014, MM4015 [FERDEE THHILZEITLN, TR TOL O REET IHILMREICEYMNFET . COMELNE

[FERK 150 uys TFETL. ZDH&. BEMIT/ AT I RKEERYET,
F.2CORTIILa—IL)EYhaTUR(06h)EZELIIGE . T/ ADEEFRFERRIC Y MLEBEEETLET,

A 4

VDD
Max 150 ys
Initialize PowerDown

Figure 8. BRI AR DIEE

A

State PowerOff
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12 Ewk FILEL T <E ADC MM4013A12, MM4014A12, MM4015A12

MM4013, MM4014, MM4015 [EEHEEBREIE DT L avbOWT IO TEMELE T, Config LY X2MD MODE EVhT%Z
NENDEEE—REEIRLEY,

TNy E—F

Config LY A2 M MODE Ewh% 1 IZ8REL-HE . MM4013, MM4014, MM4015 (X225 )L avbE—R DN ERESN ., NERE
BE/ID—EHULET, D% MM4013, MM4014, MM4015 (% Config L ¥ X4 ® Operational Status (OS)E Wk 1 HAEEA
FNBET/HRNT—F O REEMHIFZFLET , OSEVMZ 1 ZBRELEIGE. T/ R(EH 25 us TRELTOSEvh%E 0 12Utk
L.1[E AD Z#aEETLET 5 T #& Conversion LR RITEMBEREZWEIML . TN RIEBU/NRT—F O KEBELGVET,
EHAPIZOSEYMI 1 #EZFAALEGEE . FHLUGSEENELREERTPIOEBREBGELET . ERETBRE—FICYIYEZSIC
[% Config LY X2 @M MODE EwhkIZ 0 #EFAA TS,

12C Standy | write (MODE = 0) Standby
l€—25 ps—»| < 1I/DR———M8M8M
state Power Down | Power Up AD Conversion Data ready Power Down

RDY
(active low) /

Figure 9. 224 )L avhEi
ERERE—F

EHRTHE—F(MODE Evb% 0 (255 ) Tld. MM4013, MM4014, MM4015 (3% T AD £ 5 E17LET, TiETTLT =
#. Conversion LY RRIAERZEML, TCIZRDERICAVET . LWL I4FaL—SaV kT ESAALEGE . RESE
THROEROAL T4 F 2L —LarRFEF#EFEIN . ROTEASHLLNAL I4T L—L a3V BETETINET, 0T ILiay
FEBE—RIZHIYE Z BI1Z(X. Config LY XHED MODE EVHZ 1 #Z2F AL H ., T/INAREYRLTLESY,

12C Standy | write (MODE = 0) Standby
l€«—25 psﬂﬁil/DR4><71/DR4>
state Power Down | Power Up | AD Conversion AD Conversion |
Data ready Data ready

RDY
(active low)

> < 8 us
Figure 10. iE#i 2 #
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12 Ewk FILEL T <E ADC MM4013A12, MM4014A12, MM4015A12

I12C A 5—J1—2R

MM4013, MM4014, MM4015 (£ I2C /> A—DJ1—ADAL—T EL TRIEZTVLET  BEE—FIX. Z#E—K (100 kHz)- 7
7 AME—R(400 kHz)* /\f RE—KFE—K (3.4 MH2)IZR L TWVET , = [2CRADZA LTI MEREIZHIELTEY . /132D
BIEIREEA 25 ms SYUELRULVTAFILIREE(SCL A Low DIREE) &S =1H BT/ RERKLET .

Figure 11, 12 [CEB#EE—RF B LUV I7AME—FBED—F -S4 =45V RERLET  V—F—45 U R TIIRAVAT7RL A%
EETAAFERIZTEBE)—RET32ETREL S RADZRANTRETT , Tz, SA—HT U RATIEIRAVATRLRAZEZTAALLE R
[T TT 4% E2ZALENTEE T, Figure 13 [TNARAE—FE—FTDL—45 UV RAERLET,

scL
spA \ /[ 1\ o0 0/1\0/A1><A0\R/w /\0 0 0o 0 0 o0 /Pi)Po\AcK

Start by ACK by ACK by Stop by
Master MM4013/4/5 MM4013/4/5 Master

‘47 Frame 1: Salve Address Byte 4{47 Frame 2: Address Pointer Register

1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9

(Cor?tﬁ\Lued)

(Cor‘f’t%ed) 1\o o / 1 \ 0 /A1 XAO /R/W\ACK/<D15><D14><D13><D12><D11><D10>< D9>< D8>\ACK
Start by ACK by From ACK by
Master MM4013/4/5 MM4013/4/5 Master

‘47 Frame 3: Salve Address Byte Frame 4: Data Byte 1 Read Register

1 2 3 4 5 6 7 8 9

(Continued)

(cOnst'iDn’:ed) <D7><D6><D5><D4><D3><D2><D1><DO XACK /_
From ACK by Stop by
MM4013/4/5 Master Master

Fi Frame 5: Data Byte 2 Read Register
Figure 11. MM4013/4/5 hoDEH+HELAIZV T

soa \ 1\ o o /1\ o /a)a\rw [\o 0O 0 o0 0 O/PIXPO\ACK/_

Start by ACK by ACK by
Master MM4013/4/5 MM4013/4/5
Frame 1: Salve Address Byte Frame 2: Address Pointer Register

(Continued)

(Coftmed) <D15><D14><D13><D12><D11><D10><D9><D8 >\ACK/< D7>< D6>< DSX D4>< D3>< DZX D1>< DO >\ACK /_
Start by ACK by ACK by Stop by
Master MM4013/4/5 MM4013/4/5 Master

Frame 3: Data Byte 1 4{47 Frame 4: Data Byte 2
Figure 12. MM4013/4/5 ~DEEAHZ(ZV T K
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12 Ewk FILEL T <E ADC MM4013A12, MM4014A12, MM4015A12

Normal / Fast Mode 4%47 High Speed Mode 4%% Normal /-~

Fast Mode
1 2 3 4 5 6 7 8 9 123456789

soa \ 0 o oo [ ) )0 Ywaec | [alo of o fafaofue[ ) Qe [
Start by

NACK by ACK by ACK by  Stop by
Master MM4013/4/5 MM4013/4/5 MM4013/4/5 Master
‘47 Hs Master Code 4{4— Salve Address Data Byte(s)
Figure 13. Hs ¥ X4—a—FK
I12C 7RL R &ER

MM4013, MM4014, MM4015 Tld ADDR i#F&EHWTT/NAAD 2C PRLRAEHRELET . ZDiF (L GND, VDD, SDA %1-
(% SCL ¥ TE. Table 4 ISR &3IZ. 1 KDIHEFTEDDELGEDAL—TFPRLAREEIRT A ENTEET,

Table 4. ADDR E> Dt &R G LIZAL—TF7FL R

ADDR PIN CONNECTION SLAVE ADDRESS
GND 100 1000
VDD 100 1001
SDA 100 1010
SCL 100 1011

I2C DxR3J)La—IL

MM4013, MM4014, MM4015 [ 12C $x535)/L3—)L(0000 0000)IZEELET . S RSILA—ILTRLRERKBLI-SE. 2

ZHD/\C+A 0000 0110(06h) TH-1=154& (. MM4013, MM4014, MM4015 (L R 2% MHMEIZykL/ ST —4 9 iR EE
IZAYET,

R/W
SDA \ 0 0 0 0 0 0 0 0 ACK/\ O 0 0 0 0 1 1 0 ACK
Start by ACK by ACK by
Master MM4013/4/5 MM4013/4/5
‘47 General Call Address Byte

Reset Command
Figure 14, Oz xZ)La—)LYtvk
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12 Ewk FILEL T <E ADC MM4013A12, MM4014A12, MM4015A12

T—874— vk

MM4013, MM4014, MM4015 O ZE#T—42(3 2 DFHBR R D 12 bit T—2TT , Table 5 FEBAHESTTOERH Ha—F
TY . Figure 15 [FANBREICHT 53— FEBERLET,

Table 5. A A{E S EBAMEI—F

ANES . -
8 Ha—
Vin = V(AINp) -V (AINy) HAEMGEH Hha—k
= +FS (27-1)/21 7FFOh
+FS/2 0010h
0 0000h
F5/27 FFFOh
=-FS 8000h
7FFOh |
7FEOh
(0] . |
g 00i0h |
£ 0000h I
S FFFOh I
O .
: [
8010h I |
8000h
'FS ...... 0 ...... +FS
Input Voltage Vi
21 2l q
-FS =5 +FS S

Figure 15. 2—FB# KX

DU NI TYRESDRIETIE. 0000h mi5 7FFOh FTOIERIO—REHEDOAERALET , =72L. V(AINp)AY 0 ViEED 5
B.TNARDAT YD 8. MM4015 FEDI—REHATEHIENHYET,
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12 Ewk FILEL T <E ADC MM4013A12, MM4014A12, MM4015A12

LORETYS

MM4013, MM4014, MM4015 (£ 12C A2 B—T2—RENLTTIERTES 4 DDL P R4%H5, Address Pointer LY A4S T
TORFEEEELET , Conversion LU R4 1% ADC E#FEREHMMLFE T, Config Lo XA (& MM4013, MM4014, MM4015 @
HEE—FORESLVUBEREDORERICFERALET ., Z0MD 2 DDLU A4 Lo_thresh & Hi_thresh (a2 /L —2 4R THE
HY5EEEHRFELET A, MM4013 TIXFEATEEZH A,

Address Pointer LY Z4% (PRLR = &44L) [VEyh = B%4L]
Address Pointer L ARIZE AL TETE DDLU AL TIZ7OEATEET , Table 6 25 BBEESLY,

Table 6. Address Pointer L X4

7 6 5 4 3 2 1 | 0
0 0 0 0 0 0 P[1:0]
W-0h W-0h W-0h W-0h W-0h W-0h W-0h
FLI : R/W = SR BY/EEAH; R = AMYER; W = E2FAHER; -n = VEyrEDIE
Table 7. Address Pointer L-< X 20 #&1g; 55 BA
Evk fEIE BAT 1tk 5 BH
7:2 FHE w Oh BIZ0EEZAD
Address pointer L X4
00 : Conversion L X4
1:0 P[1:0] w Oh 01 : Config LY R4
10 : Lo_thresh L R4
11 : Hi_thresh L R4

Conversion LY X4 (P[1:0] = Oh) ['J+vk = 0000h]

Conversion LY RZIIRZFBEDOEMERD 2 DEHBRDT—2TT, BERIFARS IV yREEIZIE Conversion LY R4 1E

0IZH)T7SN. RYUDEBRATT I HETOEREFELES,

Table 8. Conversion L X4

15 14 13 12 11 10 9 8
D11 D10 D9 D8 D7 D6 D5 D4
R-00h
7 6 5 4 3 | 2 | 1 | 0

D3 D2 D1 DO FHIF
R-00h R-0h
FLEL : R/W = 5AERY/EEAH; R = RARYER; W = EEAAER; -n = ey MEODE
Table 9. Conversion L X 2D $E1g; 55 A
Ewvk e B4 1tk 2 BA
15:4 D[11:0] R 000h 12-bit Z R
3:0 FHE R Oh ®IZ 0h #5EH2A
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12 Ewk FILEL T <E ADC MM4013A12, MM4014A12, MM4015A12

Config LY X4 (P[1:0] = 1h) [U+vl = 8583h]
Config LY ARIE, BIEE—F. AJLEIR. T—EL—b, FILRT—ILER ., LUV L—2E—ROFIEIZERLET,

Table 10. Config LY R4

15 14 | 13 | 12 11 | 10 | 9 8
0s MUX[2:0] PGA[2:0] MODE
R/W-1h R/W-0h R/W-2h R/W-1h
7 6 | 5 4 3 2 1 0
DR[2:0] COMP_MODE | COMP_POL | COMP_LAT COMP_QUE[1:0]
R/W-4h R/W-0h R/W-Oh R/W-0h R/W-3h

RLBI: RIW = A ERY/EEAH; R = A MYER; W = EERAHER; n = JEVMMROIE

Table 11. Config LY 250 #1555 BA
Evbk R a4 1tk B

ADC MERT—ARB IV UYL ay B IA

15 0s R/W 1h

AARILFILIHERTE (MM4015 D H)
INBOEwkE MM4013, MM4014 TIXHEEELEE A

000 : AINp = AINO and AINy = AIN1 (F7#4JLk)
001 : AINp = AINO and AINy = AIN3
14:12 MUX[2:0] R/W Oh 010 : AINp = AIN1 and AINy = AIN3
011 : AINy = AIN2 and AINy = AIN3
100 : AINp = AINO and AINy = GND
101 : AINp = AIN1 and AINy = GND
110 : AINp = AIN2 and AINy = GND
111 : AINp = AIN3 and AINy = GND

BALTUTHE (MMA014, MMA015 D)
CHESDE kL MM4013 TIIAERELEH A

000 : FSR = +6.144 V (notel)
001 : FSR = +4.096 V (notel)
11:9 PGA[2:0] R/W 2h 010 : FSR = +2.048 V (F7#/Lk)
011 : FSR = +£1.024 V

100 : FSR = +0.512 V

101 : FSR = +0.256 V

110 : FSR = +0.256 VV

111 : FSR = +0.256 VV

note! : CM/NTA—RIL ADC Ry —) T DI I ARTr—)VERAERLET, T/NAADTFRAS AAIZVDD+0.3V LU EDEEZEMMLAL
TLEESLY,
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12 Evk TILEL 5 <TE ADC

MM4013A12, MM4014A12, MM4015A12

Evk TR

/LT 1tk

B!

8 MODE R/W 1h

ADC BIfEE—RERE

0:EHREBRE—F
1: 9053 ybE—F or INT—EHUIREE (TI4ILE)

7:5 DR[2:0] R/W 4h

TT—HL—RTE

000 : 128 SPS
001 : 250 SPS

010 : 490 SPS

011 : 920 SPS

100 : 1600 SPS (T4 L k)
101 : 2400 SPS

110 : 3300 SPS

111 : 3300 SPS

4 COMP_MODE R/W Oh

aAV/INL—EE—REEE (MM4014, MM4015 D7)
CDEYhE MM4013 TIEHEELEE A

0: FS5F4iadiLasSL—4 (FTI4ILE)
11 A RDasSL—4

3 COMP_POL R/W Oh

ALERT/RDY #B1£5% % (MM4014, MM4015 (&)
ZOE Yk E MM4013 TIEHEELEE A

0:Low 79747 (TI4IK)
1: High 75547

2 COMP_LAT R/W Oh

AVINL—ETYFERE (MM4014, MM4015 D7)
CDE kI MM4013 TIEIHEELEEA

0: ESYFar/IL—4 (default).
1:SyFar/\L—4

1:0 COMP_QUE[1:0] R/W 3h

AV AL ERBRELE SV AL ERRE
(MM4014, MM4015 D #)
ChBEwkE MM4013 TIFHEEELE A

00 : AD Zifa 1 BEICFH—k

01 : AD 2 2 BEIZ7H—F

10 : AD Z#h 4 @I 7 H—bk

11 : av/RL—2ZEMIZL, ALERT/RDY EVEN(AVE—5
DRIZERELET (TI4ILR)
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12 Ewk FILEL T <E ADC MM4013A12, MM4014A12, MM4015A12

Lo_thresh (P[1:0] = 2h)[)twvF = 8000h] and Hi_thresh (P[1:0] = 3h)[J+tvk = ZFFFh]L X4

Lo_thresh/Hi_thresh LY R 2L/ AL—42D LIRETROBIEZHRMLET . O /L—2IE ADC DEBMBREARAL DR
ADEZLERLTHANRESNET, ZD1=8 Hi_thresh DL ZXA{E(E Lo_thresh DL AZLYELEIZKELTIHENHY
9,

Ft-. aAvN—av L T e A FE AT 58S 1% Hi_thresh ® MSB# 1 1Z5%%F L. Lo_thresh ® MSB% 0 I8 ELE T,

ALERT/RDY ffF(, oo T ILPavbE—RDEE OSEVREH AL, EHREBRE—FDEEON—23 0L T/NILRAEHALE
ER

Table 12. Lo_thresh LY X%

15

14 13 12 11 10 9 8
Lo_thresh11 Lo_thresh10 Lo_thresh9 Lo_thresh8 Lo_thresh7 Lo_thresh6 Lo_thresh5 Lo_thresh4
R/W-80h
7 6 5 4 3 2 1 0
Lo_thresh3 Lo_thresh2 Lo_thresh1 Lo_threshO 0 0 0
R/W-0h R-0Oh
FLE| - R/W = 5AERY/EEAHA; R = RARYER; W = EEAAER; -n = JEyMEDIE
Table 13. Hi_thresh LY X4
15 14 13 12 11 10 9 8
Hi_thresh11 Hi_thresh10 Hi_thresh9 Hi_thresh8 Hi_thresh7 Hi_thresh6 Hi_thresh5 Hi_thresh4
R/W-7Fh
7 6 5 4 1 0
Hi_thresh3 Hi_thresh2 Hi_thresh1 Hi_thresh0 1 1 1 1
R/W-Fh R-Fh
FLEI : R/W = 3RAERY/EERAH; R = RAMYER, W = EERAAER; -n =)ty MEDE
Table 14. Lo_thresh & Hi_thresh L X 2D 4815 BA
Evk PR Eavl 1tk = BA
15:4 L"[—ltlh:roe]sr‘ R/W 800h | Low PAiE
15:4 H'[—lt;‘:rg]Sh R/W 7FFh High BRI
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12 Ewk FILEL T <E ADC MM4013A12, MM4014A12, MM4015A12

E '.»E J:

VDD

iPiezoelectric element
'
'

___________________ MM4015
=11k to 10 kQ
AINO
AIN1 MCU
(6] AIN2 GPIO
VDD  VOUT[ ] AIN3 .
MM3154
7FrosHh
BERVY SDA
GND NC
all
Figure 16. X3 #8972 B BB
FERLEOZES

MM4013, MM4014, MM4015 [C[ZEBRBPIEBBEERMNTRANET . 0.1 yF DERN\A/NROVTUHEERT 5L T, REIMG
EBRTIEZRPL. EREEDTH O/ A ARLEINTHMEEZRLEIEET,

FFOTANE FERATETEL—FDANAVE—F D RELRLT, +5/INEHH DA E—F D ATHERL TS, F=.
ARNO—RRTAIEEERT HET HYBRLEEN KM B DR ELZERT HEATEFY . CHoDERIDONTITEYE
TOHREHELES .

SDA & SCL @ I2C A\ RIfHF (X, 1 kQ~10 kQ DT ILT7vTEInZEERAL T VDD 2K L TS, #Efi 9 #EifE(X 12C/ R
DEHRBELET —HAL—FEZELTEELTESLY,

MM4013, MM4014, MM4015 Q7+ A5 A D IEZREF A —FZEZHEATVNET L. ChHDF (A —FDEFRLIERE A (X
BENTHEY. EREREICHZYH 300 MV ERBZTCEBEL—ILIZ7FOT ANBEEZNAIT 5 EEkENGEEEELEEES
NhYET,

RERADOT7FAOT ANEFOUIRIL, kiEfEET 5 VDD-GND- R EALIZHE#H L TS &Ly, ALERT/RDY Al FE#FE AL
BUWMEE (., REEHGETEINMTILTYTEREFHERALT VDD IZHEH LTS,
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12 Evk FILEL T TE ADC MM4013A12, MM4014A12, MM4015A12
EXFE

B EHE
Ta=25°C, VDD = 3.3V, FSR = £2.048 V, DR = 128 SPS

300

-
]

— VDD = —— VDD =
250 2oV — 10
= ——VDD= )l
= 33v =
£ 200 E s
s 5
3 150 S b=
B z
= o
T 100 L o4
2 g
S g
50 < 2
0 0
50 25 0 25 50 75 100 125 150 50 -25 0 25 50 75 100 125 150
Temperature [C] Temperature [1C]
Figure 17. Operating Current vs Temperature Figure 19. Power-Down Current vs Temperature
2 0.6
VDD=2.0  eeee- VDD = 3.3V FSR=46.144V =—---- FSR = £4.096V
15 — — —VDD=5.0v — —\VDD=55V 05 - = = FSR=+2.048V — —FSR=+1.024V
= ! -1 T __ 04
2 os £
= 5 03
= £ 02
& 05 &
© -1 01
15 0
2 01
50 25 0 25 50 75 100 125 150 50 25 0 25 50 75 100 125 150
Temperature [C] Temperature [C]
Figure 18. OffsetError vs Temperature Figure 20. GainError vs Temperature
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12 Ewk FILEL T <E ADC MM4013A12, MM4014A12, MM4015A12

yfr—i SQFN-10 | UNIT | mm |
PACKAGE
2.0
9 B
1
I
4 = + - B 1P
10 —
|
| L
1 ! 4
><
<L
=
et
—
i
1 1] 'l'
h
Ty
J
—
=
1.5

]
[

o
wu
_

-

—

—t—  — e — — ——
1
.33

<[]
|
0.3

-}
w

1o

4 _ 0.25
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12 Ewk FILEL T <E ADC MM4013A12, MM4014A12, MM4015A12

@%DU FNo . (Date Code)
. @%ﬁ%EE%Wodel No.)

1EYY-2(-pin Mark)

AE R
faita Q1 @ [ 6
MM4013A12Rxx 0 1 3
MM4014A12Rxx 0 1 4
MM4015A12Rxx 0 1 5

[£ EFMNFSEFHEHow to indicate 3 production year)

14i71H (@} The 1st digit (T} %78 . BOAATE (@@ The 2nd and 3rd digit (B3
ZEEAR | mmmror ey | ERETE | EEE | emarer
production year rmark week mark week mark
oo 1 1 01 27 27
"""" w2 |2 2 o2 | as s
"""" 3 | 3 3 3 | 29 | 29
"""" ood | 4] R A - e =
"""" s |5 R - e -
"""" b | 6 e | oe |32 T3z
"""" x? |7 ] 7 oz sz sy
"""" xe® |8 8 os [ Tma | Tma
"""" xed |9 B - -
"""" el |0 1w 1 | e e
""""" e e T A -
""""" 12 | iz [Tz | as
""""" ik I - N - e =
""""" 14 |14 4 | 40
""""" 15 |1 e e
""""" 6 |16 |42 4
""""" 17 | 17 ] 4 ] e
""""" i . .
""""" 19 | 1 a5 a4y
0 20 | 6 | 46
""""" 21 | | az U azr
""""" 22T T T ey T T A
R 23 [ 49 [ 49
T 24 1 s0 | s0
""""" 25 | s | st s
""""" 26 | 26 | s2 | sa
"""" 53 | s
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12 Ewk FILEL T <E ADC MM4013A12, MM4014A12, MM4015A12

RS R 8—>

UNLT] mm]
2,30
1.50
1.09
0.90

0.35

l
oy

=

N

N N
BN\
NN

S
\
|
Il
NS
0./0
1.82

0.22 0.30

COTEFSEETHY., REHETEIHYFEE A

EREDHREFITHE VTR, RETHEROER, FE(FALEFNHE V)—LFHOEH. RUZHEZFDZEEE
BLT. m#ETEEGDIIBIEETOTTSL,
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12 Ewk FILEL T <E ADC MM4013A12, MM4014A12, MM4015A12

Nr—ORBEEH
o) —xGHEREBEETOO7MIL

e ™
J2a0—ZAEAT (max2[al)
Reflow Soldering (max 2 times)

250°C 20F0 Ll

(E—#4260°CMAX) Within 20sec 250°C
Temp (Peak:Max 260°C) _;,H,{_
150~200°C e 230
i S 1°C/sec
1~3°C/sec
!i },‘ 60F0 LI
60~150sec
. Time /
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- JA—FAEFIFEBEZEIZDINT
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12 Ewk FILEL T <E ADC MM4013A12, MM4014A12, MM4015A12

1\ r—UREFEN
REH*

(REZEH]
REGOREFHEUTICHRELEY,

mE :5~30°C
iBE : 40 ~ 70 %RH
i 1 /M

F BHERARADOESIFAHERORERGELUTICHELES .

BE . 5~30°C
B - 40 ~ 70 %RH
HAR - 168 B

AUREHESTERMEARCEROZ VG, #EINTELZ VS, BEST BAOEE TS50, REEEOELAM
LLMEFTTORE FEITTTEL,
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LRREPMEBEIBE ., V7T —CRBRELFEFBALFTREEZTEIENVT—DISV I RET HRREENH
VET . REFMICTREHDA—F VT DORBEHERLES

BE - 125°C
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EXRGZETYHIRATY AONIRESNIIEETHERLET,

PUERT RPRESBELLGSGE . TUT—3—OFSA RV RARNTOREEZHERLET .

(B4 L DEE]
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12 Ewk FILEL T <E ADC MM4013A12, MM4014A12, MM4015A12

FNAR | HRE | HLTULTL—k ﬁaﬁ’]ﬂ” e B S BN R D7 St
MM4113 | 16Ewk 8 ~ 860 SPS 1 1 = = 12C
MM4114 | 16Ewhk 8 ~ 860 SPS 1 1 =l =] 12C
MM4115 | 16Ewk 8 ~ 860 SPS 2 4 Sl ] 12C
MM4013 | 12Ewk 128 ~ 3300 SPS 1 1 = = 12C
MM4014 | 12Ewk 128 ~ 3300 SPS 1 1 Sl £ 12C
MM4015 | 12Ewk 128 ~ 3300 SPS 2 4 Sl £ 12C

MITSUMI ELECTRIC CO.,LTD.

Strategy Engineering Department Semiconductor Business Division

Tel: +81-46-230-3470 / http://www.mitsumi.co.jp

7D

CDT—RL—MIRBBSINTVAEGE, NEE IV TDMDRED-OICERIDBEGLIZERINDT
REMELNHYFET, CIITRBESNTOSEFMAIE EIXFHDOELDRGERIET HLDOTEHYFEA. ZER
DRRFERERZEBEOLET

Notes:

Any products mentioned this datasheet are subject to any modification in their appearance and others for
improvements without prior notification. The details listed here are not a guarantee of the individual products at
the time of ordering. When using the products, you will be asked to check their specifications.
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