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This IC is an Analog Front-End IC which changes an analog signal
output from a sensor to a digital signal, processes the digital signal,
and outputs it to a host such as a microcomputer in the subsequent
stage through digital communication.
24bit4 ZADC with a wide dynamic range is mounted
For Capacitance sensor, Resistance Bridge, Diode type sensor
Non-volatile memory for corrective coefficient of sensor
12C Fast Mode (400kbps)

Analog power supply:2.2V to 5.5V
Internal temperature sensor

Effective resolution or data-output-rate is selectable to suit users
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4. 7Avs K |/ BLOCK DIAGRAM

VRG VRG VRG VDD50
P —

HEATER

37
[
I ~ Low Power
Temp. 3
Sensor ‘—‘— LPRGPOR
MUX [ LPOSC

REGI
El%l RSTB
A2P 18 — | — — 10l cpo
IVREF
A2M [20 S |
— Digital
\: = RG (Power Shut-Off)
| L ]
0osc NVM
RV [19 N
DRV [6] TEST
CDRVB [15 L
L4 _, Correction
AP [17}—— e 24bit Digial
43ADC Filter [11] ATo

Digital
(Always ON)

7| SCL
e 9| SDA

coMm2 |14

¥

13 16

I

VREFN

Fig. 4.1 BLOCK DIAGRAM

SWHEAT: Switch for External Heater

LPRGPOR: Low power Regulator and power on reset
LPOSC: Low power OSC

IVREF: Current & voltage reference

RG: Regulator

DRV: Driver of external capacitance for CVv AMP

REGI: Register

{iz}
GND
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5. /3yrEZE / PAD CONFIGURATION

Scribe Line

Chip size : 1690 x 1280um

Pad size : 78 x 78um

Wafer size : 8 inch

Wafer thickness : 304.8 um
(12 mil )

Scribe width : 80 um

Chip Quantity : 13175 pcs

-

¥Scribe Line AR ZEL=FIDE/NYREBEDRERSEELTL
F9 ("AIE, Fig. 5.1 IZ5280)

The origin of pad position is the point where

Scribe Lines intersect (the origin described in Fig. 5.1).

f 0 6 6 B8 68
...... ...;(.LQ.L)
Fig. 5.1 /\yFEZEM / Pad Configuration
Table 5.1 /SyREE / Pad layout
UNIT : um
PAD No. | Pad name X Y

1| VRG 1390 1162

2 | VRG 1250 1162
3 | HEATER 1110 1162
4 | VDD50 890 1162
5 | RSTB 770 1162
6 | TEST 630 1162
7 | SCL 490 1162
8 | VRG 310 118
9 | SDA 470 118
10 | GPO 630 118
11 | ATO 1020 118
12 | GND 1180 118
13 | VREFN 1340 118
14 | COM2 1550 310
15 | CDRVB 1550 420
16 | VREFN 1550 530
17 | A1P 1550 640
18 | A2P 1550 750
19 | CDRV 1550 860
20 | A2M 1550 970

MM3829A30XD
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6. imFi2B8 / TERMINAL EXPLANATIONS
6-1. FiHFDHEHEE / Function of the pins

Table 6.1 Pin table

No.

Name

TYPE

FUNCTION

VRG

I/0

A 1.8VL¥aL—4H A / Internal regulator output
51L& C=0.1uF DIEHHLE
Need external 0.1uF capacitor

VRG

I/0

A 1.8VL¥alL—4H A / Internal regulator output
S ERIZ C=0.1uF D EHEHBE

Need external 0.1uF capacitor

No.1 & IC &R T a—b

Short circuit with Pin No. 1 in the IC
DAXRUTAUT & 1 HFTEL

The number of pins needing wire bonding is at least one.

HEATER

E—42—R®OEFH A / Current output for Heater

VDD50

5VRER 458 C=1.0uF DIFEHHANBE
Power supply. Need external 1.0uF capacitor

RSTB

&mEYtEYMES / Negative logic reset

TEST

TEST  / For TEST

SCL

I/0

I2C&ER PU7ILonvy%y [/ Serial clock for 12C

VRG

I/0

A 1.8VL¥aL—4H 7 / Internal regulator output
4 E8(Z C=0.1uF D EHEHBE

Need external 0.1uF capacitor

No.1 & IC RER T a—b

Short circuit with Pin No. 1 in the IC
DANRTAUT1E 1 HFTEL

The number of pins needing wire bonding is at least one.

SDA

1/0

I2C#&ER U7 IT—4 [ Serial data for 12C

10

GPO

I/0

TRV A AR—F / General purpose output port

11

ATO

TEST A / For TEST

12

GND

552K [ Ground

13

VREFN

YI7L2REFE (Y143 R)/ Reference Voltage (minus)
GND LRI—BEZAALTTE
Connect with GND

14

coM2

NS (BEEE AR I # A+ CH2
Controlling bridge sensor ground

15

CDRVB

Nt (REER) EREER Y1/ X :CH
Capacitance sensor drive minus

16

VREFN

JI7LUREE (Y145 R)/ Reference Voltage (minus)
GND LRI—BEZAALTTEL

Connect with GND

No.13 &£ IC RE T a—+

Short circuit with Pin No. 13 in the IC
DANRT4OT & 1 ImF TR

The number of pins needing wire bonding is at least one.

17

Al1P

N Y (REDR) EEREM :CHL
Capacitance sensor input

18

A2P

NEBE Y (BEHDE) TSRAF:CH2
Resistance bridge sensor input plus

19

CDRV

Nt (RER) BREEE I FX:CH1
Capacitance sensor drive plus

20

A2M

SNt (BEHDE) TAFRAAH:CH2
Resistance bridge sensor input minus

MM3829A30XD

MITSUMI ELECTRIC CO., LTD.
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6-2.

FECOEMEE / Equivalent circuit of the pins

Table 6.2 Equivalent circuit of the pins (1/4)

Pin name Type Equivalent circuit
VDD50
VRG I/0 VRG
GND
VDD50 —@— VDD50
HEATER (0] HEATER
GND /// GND
VDD50
VDD50 -
GND

MM3829A30XD

MITSUMI ELECTRIC CO., LTD.
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Table 6.3 Equivalent circuit of the pins (2/4)

Pin

name Type Equivalent circuit
VDD50 —@— VDD50
RSTB I RSTB
GND ///
VDD50 —@—
TEST I TEST
GND /// GND
VDD50 —@— VDD50
GPO
GPO I/0 x I— I_
GND /// /// GND /// GND
*—W—]
VDD50
ScL
scL SDA
I/0
SDA |—
GND GND

WA >0

MM3829A30XD

MITSUMI ELECTRIC CO., LTD.
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Table 6.4 Equivalent circuit of the pins (3/4)

Pin name Type Equivalent circuit
VDD50 —@—

ATO 0 ATO[ —e—wW—C
GND ///

GND —
VRG

VREFN I VREFN
GND
VRG
RoN:TYP.25Q

GND VREFN

MM3829A30XD

MITSUMI ELECTRIC CO., LTD.
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Table 6.5 Equivalent circuit of the pins (4/4)

Pin name Type Equivalent circuit
VRG —@—
6000 TYP.11.75pF
A1P I AlP
GND ///
VRG —@—
TYP. 1.3pF
A2P . g 300 g
A2M A2M
GND ///
VRG VRG
CDRV 0 CDRV
CDRVB CDRVB
GND VREFN

MM3829A30XD

MITSUMI ELECTRIC CO., LTD.
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7. xR K EH / ABSOLUTE MAXIMUM RATINGS
($54E1EE / Unless otherwise specified , Ta=25°C)

1BH Eik) 5N &KX By
ITEM SYMBOL MIN. MAX. UNIT
REFREHHE i
Storage temperature range Tste 40 125 °C
Power supply voltage VDD50max 0.3 6.0 v
NHEREE ] VDD50+0.3
Input voltage for VRG VRGrax 0.3 (max 2.0) v
FOANGTFERE ) VDD50+0.3
Digital terminal voltage VDIGuax 0.3 (max 6.0) v
TFAJHTERE ) VRG+0.3
Analog terminal voltage VANAwmax 0.3 (max 2.0) v
8. #E2ZE){E#aE / RECOMMENDED OPERATING CONDITIONS
(#FEe7rE15 4/ Unless otherwise specified , Ta=25°C
HE k=1 =/ =R B
ITEM SYMBOL MIN. MAX. UNIT
iR ERGE ] .
Operating temperature range Toer 40 105 C
BEREE
Power supply voltage VDD500rr 2.2 5.5 v
-ERZEAL—4S 2R [ Power on sequence
-~~~ VDDom * 0.9
VDD50 ;
VRG i
Com. Command < 15 ms (note') >| Vald

note! : @E{ERAIAIL. VDD50 AS#2EN%. 15ms LLEZRITTT ALY,
To start communication, wait at least 15 ms after VDD50 starts up.

-EIRER . B AL —4~ >R [ Power-on sequence after power off

Min. 6ms

VDD50

A
\ 4

e

VRG | Min. 6ms

A
\4

note? : VDD50 & VRG DA KERELLMN—AN 0.1V Lo RERERELTTILY,
Start counting “*6 ms” when VDD50, VRG, or both become 0.1 V.

MM3829A30XD

MITSUMI ELECTRIC CO., LTD.
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8-1. =% A H1#R / Sensor input block
8-1-1. ¥ ¥ )L 1/ Channel 1
ERETHREIIER / Design assurance items
('ﬁnﬂﬁéiaA/ unless otherwise specified, Ta=25°C, VDD50=3.3V)

EHA s LS =/ B =N BAfir
Parameter Symbol Conditions Min. Typ. Max. Unit
ANt BEEE
Input Capacitance value Cs 2:6 > 6.4 PF
7|):t?;ale}b CruLL 0.35 - 0.8 pF
NEATEVNBREE
External offset Cexo 1 5 6 pF
capacitance
ANt HBREE -
NEATEVNBREE Cbso -3 - 3 pF
Cs - Cexo

KICITHERARGEELV YDA A—CREUTICRLEY . RELV Y IYEEE LI UITTERE(C)E

A7tV EE (Coxo) EEINIHRL. EDHRE/—FEHNETHBETT  EiSh izt Y OBFEERX. K IC

BHE#OCVEHBEIKRICK->T, BREIZEHRSINET,
The image of capacitance sensor connectable with this IC is shown below. The capacitance sensor has a

structure in which the capacitance (Cs) sensing the physical quantity and the offset capacitance (Cexo) are
connected in series and the intermediate node is the output node. The capacitance value of the connected

sensor is converted to a voltage by the CV conversion circuit mounted on this IC.

capacitance capacitance
sensor sensor
connectable simplified
Low
(High) Toinput
J_ terminal
Cexo
To input
terminal » #C - Cexo
High
High (Low)

(Low)
Fig. 8.1 BE+>H A1 A*—YK / The image of capacitance sensor

F7=. CDRV, CDRVB i FI#E# AT e B EME (Co) (X, TREHE T AHELLTTEL,
Also, the capacitance value (Cp) that can be connected to CDRV and CDRVB terminals should satisfy the

following formulas.

CoRV Cs+Cp = 12pF
747—| }i B>/ and
Cexo Cexo + Cp = 12pF
G Cs = Y REE / Sensor capacitance value
Cexo = S\EAT7tvhARE(E / External offset capacitance value
el C = ®USUREENE / Ground capacitance value

CDRV

Fig. 8.2 CDRV, CDRVB ifiFIZ#&#t a7 & & / Capacitance connectable to CDRV and CDRVB terminals

MM3829A30XD

MITSUMI ELECTRIC CO., LTD.
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8-1-2. F % $JL 2/ Channel 2
($EE5EH S/ unless otherwise specified)

HH Hik=s & =N B =&KX L2
Parameter Symbol Conditions Min. Typ. Max. Unit
EBTILRT—ILEH
Differential full scale VIDrsr -VRG - VRG \"
range

9. EXHY%F 1 / ELECTRICAL CHARACTERISTICS

9-1. ;§&E / Current consumption
(#FEe72 =154/ unless otherwise specified , Ta=25°C, VDD50=3.3V@Typ.)

EH k=g s =/ 1 =K By
Parameter Symbol Conditions Min. Typ. Max. Unit
RY—TEHEBEER 21— T )
Current at Sleep Toost at Sleep 0.85 1.6 UA
R ABERBR 2B (B ]
Current at Standby Iooss at Standby 0.95 1.8 UA
HNEBE LY AD Zitt
IppapIT AD conversion of internal - 900 1200
temperature sensor
SMTiE Y AD £
N [= 5k
fﬂ:&ﬂrﬁigiﬁ{% Iooaper | AD conversion of external - 920 1200 uA
Resistance Bridge sensor
BFEt Y AD £
IppH1 AD conversion of external - 1700 2150
Capacitance sensor

9-2. 724)L I/O / Digital I/O
(45274 E15 4/ unless otherwise specified, Ta=25°C)

EHA s S =/ R wmK B
Parameter Symbol Conditions Min. Typ. Max. Unit
HULRILASZERE 0.7 x ) VDD50
High level input voltage Vis RSTB, TEST, SCL, SDA VDD50 +0.3 v
LLRILAABE 0.3 x
Low level input voltage Vi RSTB, TEST, SCL, SDA -0.3 ) vooso |V
HABE HLAL
) GPO 0.8 x
Output voltage high- VoH . - - \Y
level Ion=-3mA VDD50
HABELLARIL
Output voltage low- VoL Sle’ S_DB,?]ﬁPO - - 0.4 \
level oL

9-3. HAEE / Output voltage
(#FEE7 =155/ unless otherwise specified, Ta=25°C)

EHA iS5 S &=/ R4 =N BAL
Parameter Symbol Conditions Min. Typ. Max. Unit
_ =
Y jﬁEMlm¥% v RY—TE RIVIAE | 5y 18 | 189 | Vv
RGSL at Sleep, at Standby : : :
VRG voltage at Sleep
B)ERF VRG InFEE EERF
VRG voltage at Active Veeact at Active 1.71 1.8 1.89 v

MM3829A30XD

MITSUMI ELECTRIC CO., LTD.
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9-4. CV Z£#2[E|E% / Capacitance to voltage converter

(#FEE72 =154/ unless otherwise specified, Ta=25°C, VDD50=3.3V)

IEH s e =/ B =K Bifir
Parameter Symbol Conditions Min. Typ. Max. Unit
R4 7 EvrRERE e
Internal offset Cino ol -6.75 0 6.75 pF
. Design value
capacitance
oy AR TS SBEHE
Offset voltage Cstep Rxa - 0.25 - pF
} Design value
compensation step
CV Z#Fl1F spetiE
Capaatangc;ai :o voltage Gev Design value 0.56 0.72 0.94 V/pF

CVEHERHEAETE - Vour T TXDEYTY,
CV conversion circuit output voltage (Vour) is expressed as follows.

(Cs — Cexo) *+ Cino

Vour = Vourr — Vourm = 2 * * (VRG — VREFN)

Cinr
{BL. Vourr =CVEHREEISAHAERE
CV conversion circuit plus output voltage
Vourm = CV AR AT AHAEE
CV conversion circuit minus output voltage
Cs =t YUB=lE. Cexo = 9MEBATEVRBEE
Sensor capacitance value External offset capacitance value
Cno = WEATEVLEEME (Cs-Cexo@50%RH,25°CERIF D 1E)
Internal offset capacitance value
Cne = REYT7LUREEE (SpF@typ)
Internal reference capacitance value (5pF@typ)
VRG = VRG #iFEE / Terminal voltage. VREFN = VREFN A A1EJE / Input Voltage
VOUT .
| |
1 O T
: :
: I
—0.55pF:CSTEP/:2 Ces C:STEP/ZE +0.550F
1 -0.4pF +0.4pF |

Ac¢

* ACs = (Cs — Cexo) + Cino

Fig. 9.1 CV Z#24%F %K /CV conversion characteristics

F- OV EBERRENEEORXELY . CV EHRFIF -G [T TRDOBEYTY,
CV conversion gain (Gev) is expressed as follows from the formula of CV conversion circuit output voltage.

= R I7LORABEE

Internal reference capacitance value
VRG = VRG ifFEE / VRG Terminal voltage
VREFN = VREFN A A1ZE / VREFN Input voltage

2% (VRG —VREFN) {BL. Cmr

cv —

CINR

MM3829A30XD
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9-5. #EH IT)wT 4 [ Resistance Bridge sensor
EREHREIIER / Design assurance items
(#FEE72 =154/ unless otherwise specified)
EHH s LS =/ B =K Bfr
Parameter Symbol Conditions Min. Typ. Max. Unit
POPPZ: 2 _
Bridge resistance Rert Ta = -40to +105°C 30 kQ
9-6. ;RE+>Y [ Temperature sensor
¥EREHREIIER / Design assurance items
(#5274 =154/ unless otherwise specified, VDD50=3.3V)
HH s LS =/ B =K Bfr
Parameter Symbol Conditions Min. Typ. Max. Unit
BEAXEE
Temperature absolute Taa Ta = -40 to +105°C -2 - 2 °C
accuracy
RERE _ ) mvV/
Temperature sensitivity Tsens Ta =40 to +105°C 1.70 2.77 °C/V
9-7. A BE Y EEB)[EER / External capacitive sensor drive circuit
(#3245 E18 4/ unless otherwise specified, VDD50= 3.3V)
HA s e =/ B =K B
Parameter Symbol Conditions Min. Typ. Max. Unit
i R CDRYV, CDRVB - - 1500 Q
Output Resistance CORV 1
9-8. S\ Ee—4—ERE[EE] / External heater drive circuit
(#5270 E15 4/ unless otherwise specified, Ta=25°C, VDD50= 3.3V)
EHH s LS =/ R =K ==Fiva
Parameter Symbol Conditions Min. Typ. Max. Unit
HAER - ;
Output Resistance Rownr Rexr=320Q 20 40 Q
EitRHEBEL
Short circuit detection Ratio Whl-éEAI sElrF: ﬁ:ﬁ ngt or - 36 60 %
voltage ratio 9

TR EE L -Ratio [T, ERIRHEEA B M LS HEATER i FEEL, VDD50 BEEDLLERLET

BEHAZE TXOBYTY,
Short circuit detection voltage ratio (Ratio) is the ratio of the HEATER terminal voltage at which the short

circuit detection function is valid to the VDD50 voltage.

The ratio is expressed as follows.
{fHL. Vshorr = HEATER iF%&JE / HEATER terminal voltage

. V,
Ratio = —HRT_+100
50 VDD50 = VDD50 &£ / VDD50 Voltage

MM3829A30XD
MITSUMI ELECTRIC CO., LTD.
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9-9. AD Z#t / AD convert

EREHREIIER / Design assurance items
(#FEe7r =155/ unless otherwise specified, Ta=25°C, VDD50=3.3V, Average=1, IIR_FILT=0FF)

HE Bl e &/ RE BK | B
Parameter Symbol Conditions Min. Typ. Max. Unit
Vnoisel OSR = 256 = 17.61 3088
ANBEHE Vhoise2 OSR = 512 - 747 | 11.29
Input conversion noise
uvrms
voltage
@Nave=1 Vhoise3 OSR = 1024 - 4.71 7.25
Vnoise4 OSR = 2048 = 319 509
Ta = +25°C
Common mode voltage -30 - 30 ppm
A IEERYE INL = VRG/2
Integral non-linearity Ta = -40 ~ +105°C
Common mode voltage -150 - 150 ppm
= VRG/2

MM3829A30XD
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9-10. AD Z#2B5R5 (TYP {E) / Conversion time (typical)
SERETREIIE B/ Design assurance items

(#524:Z18 4/ unless otherwise specified, Ta=25°C, VDD50=3.3V) Bifi1/Unit :ms

A Hik=s %14‘- OSR

Item Symbol Conditions 256 512 1024 2048

Trmeonvi AVG[2:0]=000b(Nave=1) 1.18 2.35 4.70 9.38

Thmeconv2 AVG[2:0]=001b(Nave=2) 1.57 3.14 6.26 12,51

Thmconv3 AVG[2:0]=010b(Nave=3) 1.96 3.92 7.82 15.64

AD Z= B Thmconva AVG[2:0]=011b(Nave=4) 2.35 4.70 9.39 | 18.76

AD conversion time

(Normal Mode) Tamconvs AVG[2:0]=100b(Nave=5) 2.75 5.48 10.95 | 21.89

Thmconve AVG[2:0]=101b(Nae=6) 3.14 6.26 12.51 | 25.01

Thmconv? AVG[2:0]=110b(Nave=7) 3.53 7.04 14.07 | 28.14

Tnmconvs AVG[2:0]=111b(NAVE=8) 3-92 7.82 15.64 31.26

X ERETHREIIE B/ Design assurance items

(4524 E15 4/ unless otherwise specified, Ta=25°C, VDD50=3.3V) Bifs / Unit :ms

b = R 30 OSR

Item Symbol Conditions 256 512 1024 2048

Tesmconvi AVG[2:0]=000b(Nave=1) 0.39 0.78 1.56 3.13

Temconv2 AVG[2:0]=001b(Nave=2) 0.78 1.56 3.13 6.25

Temcony3 AVG[2:0]=010b(Nave=3) 1.17 2.34 4.69 9.38

AD Z= 1B RS Temconva AVG[2:0]=011b(Nae=4) 1.56 3.13 6.25 12.50

AD conversion time

(Sequential Mode) Temconvs AVG[2:0]=100b(Nave=5) 1.95 3.91 7.81 15.63

Temconve AVG[2:0]=101b(Nae=6) 2.34 4.69 9.38 18.75

Temconv7 AVG[2:0]=110b(Nae=7) 2.73 5.47 10.94 | 21.88

Temconvs AVG[2:0]=111b(Nave=8) 3.13 6.25 12.50 | 25.00

Sequential Mode IV FETE . RIDT—2Z MBI HFETIEL. Normal Mode D E#REFE LMY ET . £
D% EREBRP I ERBBEOETBBERELGYET .

After executing Sequential Mode command, the conversion time required to obtain the first data is the same
as that in Normal Mode. The conversion time in Sequential Mode is as shown in the above table.

MM3829A30XD
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10. E4FERBA / DESCRIPTION OF OPERATION
10-1. EYEE—F / Operating mode

KICOEBEE—RELUTITRLET,
The operating mode of this IC is shown below.

BMEERHEERE A SEEE—F
Mode reducing current consumption at Active
1) Sleep Mode srr OXURZAFEIRE, NVM 7 U2 AT,
Commands are acceptable. No access to NVM is permitted.

BAD ZEITIEEE—F
Mode executing AD conversion
1) Normal Mode ~o AIERIROITURHEITR., SRELT- AD T EfRE(CESRIE. BHEE,
BAERRIE, 1~3 DY,
After receiving a measurement start command, the IC performs continuous
or single measurement at intervals of the specified AD conversion.
Measurement target is 1 to 3 sensors.

2) Sequential Mode --- BIERIEITUFRITE. EHAIE,
BIERRIE. 1 EOEUY,
After receiving a measurement start command, the IC performs continuous
measurement. Measurement target is only 1 sensor.

10-2. Normal Mode

AEMEE—FIE BRELI- 1~3BOE YL EHRTRAEETVET £ EFUAIE RO A ERRZIAZE
THELFRETT .

In this mode, the IC performs continuous measurement for 1 to 3 sensors. The interval of continuous
measurement can be changed.

/-~ VDDom* 0.9
VDD50 H
! ook (O Tooe ) ook (O Toe )
Currgnt Ioor loor
Consumption ! Toost 1 loost looss Toost
| MODE[2:0]=001 | i Read ADC result |
Host : ! :
Control
STATUS[2:0] | - ’ 110 | 000 1 001 | 101 | 001 I 101
ADCResut | : ! 000000 : ADC Result0 ADC Result1
Register j | : (Temp./Physical) (Temp./Physical)
DRDY | ; ; | : l : | Tncasure ! l
IC status Power on Reset Boot Load Sleep | Temperature ADC Physical ADC ‘ Standby Temperature ADC Physical ADC | Standby
: Tioterva :
Read initial setting Setting for conversion  Read
from NVM operatingmode end result
(conversion start)

Fig. 10.1 Normal Mode timing

DRDY [&. AD Zi#t T —4%# (5 T @AES THY. MON_SET L X4 (Addr.=43h) @) SEL_GPO[5:0]% 5% %3
% &ET.GPO i F Mo NATRETY .

DRDY is a signal to notify completed preparation of AD conversion data, and can be output from GPO
terminal by specifying SEL_GPO [5:0] of MON_SET register (Addr. = 43h).

MM3829A30XD
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AD ZEHLRIHILTT —2E MR T AESIC. KMEFD LRIV TT—2RFEATUREETLTTEL,
To acquire data in synchronization with AD conversion completion flag, data acquisition command should
be executed when this signal changes.

Normal Mode Tl& 12C@{E& IC NT —REREFIIU T HERELI-HE . DRDY HARAIV T HNEELET,
In Normal Mode, DRDY output timing is delayed if data is transferred in the IC during I2C communication.
10-3. Sequential Mode

ABEE—RIE. RELE L BOEUHITHL, EETHEZTVLES,
In this mode, the IC performs continuous measurement for 1 sensor.

VDD50 H
Current looaoir (or Ippaper)
Consumption ; I |
' oost 7 loost
— ; ; ' ;
: : | MODE[2:0]=001 | | MODE[2:0]=010 |  Read ADC result Read ADC result  Read ADC result
Host TSTBY[2:0]=111 | TSTBY[2:0]=000 | | | |
Control : :
STATUS[2:0] | ’ 110 | 000 ] 001 I 000 ‘ : : )
ADCResut | ! so00d ADC Result0 ADC Result1 ADC Result2 ADC Result3
Register | | (Temp.) (Phy.) (Phy.) (Phy.)
DROY | | | Tresare |
IC status Power on Reset Boot Load | Skep | Temperature ADC | Skeep Physical ADC I Physical ADC Physical ADC Physical ADC I
Read initial setting Setting for Conversion Setting for Conversion ~ Read
from NVM operating mode end operating mode end result
(Temperature) (Physical)

Fig. 10.2 Sequential Mode timing

Sequential Mode Tl& DRDY H A%/ 4 IZBAL . RD & T Normal Mode EEHYET,
Regarding DRDY output timing, Sequential Mode is different from Normal Mode in the following respect:

12CBIEEL IC HT—REERAIV T WMEELI=5E. DRDY [TEEEYVHEALGEETHEFHYEEA) . &
ERBEBICRIEADOT 35 XELET,

If data is transferred in the IC during I2C communication, DRDY is normally output (without delay). The
data that had been collected before communication start is sent.
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10-4. #§1E;EH& / Correction operation

BEEE—FEETTHILICKY  ADEMRBICHB THIEEEN THON, HESN - AD TREREMSTD
CEMTEET,

By executing each operating mode, correction is automatically calculated for each AD conversion, and the
corrected AD conversion result can be retrieved.

10-4-1. ;BE+ >4 | Temperature sensor

BEEUHOMERERETRLET,
The formula of correction calculation for temperature sensor is as below.

CC_INTSENS_T x 28 x ADy gy
ADcorrect = 224—2XBS_INTSENS_S

8 ADyqw 8
224-2%BS_INTSENS_T + CC_INTSENS S X 2° | X 7==5cvrcrvc< + CC_INTSENS_F X 2

ADy gy

8
X >34-2XBS_INTSENS F + CC_INTSENS Z x 2

AD¢orrece imETHHHIEE / Correction value of temperature sensor
AD,q, REvUHHAERE AD £7—4 / AD raw data of output voltage for temperature sensor

Symbol Register Name Contents Bit Register NVM

N=] ~ -,

CC_INTSENS_T |CC_INTSENS_T BEYRYIRMERM 16 | 14h-15h 64h
3rd order correction coefficient
8 ~ ~, 4

CC_INTSENS_S [CC_INTSENS_S ,mIEtJ#ZJz?ﬁI_Eﬁ%& - 16 12h-13h 63h
2rd order correction coefficient
8 ~ ~, 3

CC_INTSENS_F [CC_INTSENS_F BEL Y 1IRMERMK 16 10h-11h 62h

1st order correction coefficient

CC_INTSENS_Z |CC_INTSENS_Z ;"E}'Et)"j‘O?k#ﬁIE_{%ﬁ& - 16 0Eh-0OFh 61h
Zero order correction coefficient

BS_INTSENS_T |[BITSHIFT_INTSENS_ T Ev b2 7T k& / Bit shift 4 |31h B[7:4] | 72h _B[7:4]
BS_INTSENS S [BITSHIFT_INTSENS_S Ev tS T & / Bit shift 4 | 30h _B[3:0]| 72h B[11:8]
BS_INTSENS_F [BITSHIFT_INTSENS_F Ewv k7 k=2 / Bit shift 4 | 30h_B[7:4] [ 72h_B[15:12]

X register fE(X. 2 DF##EEL / Register value is 2's complement.

MM3829A30XD
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10-4-2. B Y (FEE) /Physical sensor (Capacitive type)

FEEYELUYOMERERXNZRLET,
The formula of correction calculation for a capacitive physical sensor is as below.

phys_2ndsens X AD AD
ADcorrect = ( >31-2XBS PAY S =+ phys_lstsens) ZZ‘LZXB% + phys_offset

{BL. / Where

CC_PHY_SS x 28 X ADyomp
224——2><BS_PHY_SS

ADtemp
224—2 XBS_PHY_SF

phys_2ndsens = ( + CC_PHY_SF x 28> X + CC_PHY_SZ x 28
CC_PHY FS x 2° X AD ey

224—2XBS_PHY_FS

Dtemp
224—2 XBS_PHY_FF

phys_lstsens = < + CC_PHY_FF x 28> X + CC_PHY FZ x 28

CC_PHY _ZS X 2° X AD¢emp N ADtemp 8
phyS_OffS@t = 24— 2xBS_PHY ZS + CC_PHY_ZF x 2° | X m + CC_PHY 77 x 2

ADcorrect B Y FHIE(E / Correction value of physical sensor
ADyq, LY HAERE AD £F—4 / AD raw data of output voltage for physical sensor
ADyemy, :24bit #HIE;REEfE / 24-bit correction temperature value

Symbol Register Name Contents Bit Register NVM
N=R-Jo B
CC_PHY_SS  |CC_PHY_SS phys_2ndsensmi@ 2R 5 16 | 26h-27h 6Dh
2nd order coefficient for temperature
N=N-R
CC_PHY_SF  |CC_PHY_SF phys_2ndsens®i@ 1R 16 | 24h-25h 6Ch
1st order coefficient for temperature
8 ~
CC_PHY_SZ |cC_PHY_Sz phys_2ndsens®:zEOR 16 | 22h-23h 6Bh
Zero order coefficient for temperature
CC_PHY_FS |CC_PHY_FS phys_Lstsensdi B2 R R M 16 | 20n-21h 6Ah
2nd order coefficient for temperature
N=1 ~ 4
CC_PHY_FF  |CC_PHY_FF phys_lstsens®ig &1 R R & 16 | 1Eh-1Fh 69h
1st order coefficient for temperature
N=] ~
CC_PHY_FZ |CC_PHY_FZ phys_lstsens®iREOR 16 | 1ch-1Dh 68h
Zero order coefficient for temperature
8 ~
CC_PHY_ZS |CC_PHY_ZS phys_offset DR 2 R %K 16 | 1Ah-1Bh 67h
2nd order coefficient for temperature
CC_PHY_ZF  |CC_PHY_zF phys_offset D3R 1R A 16 | 18h-19h 66h
1st order coefficient for temperature
N=] ~ 4
CC_PHY_ZZ |CC_PHY_zz phys_offset DR EORFHH 16 | 1eh-17h 65h
Zero order coefficient for temperature
BS_PHY_S BITSHIFT _PHY_S Ewv k27 L& / Bit shift 4 35h_B[7:4] 74h_B[7:4]
BS_PHY F BITSHIFT_PHY F Ev k<7 8 / Bit shift 4 [ 33h_B[3:0]| 73h_B[3:0]
BS_PHY_SS BITSHIFT_PHY_SS Ev k7 FE / Bit shift 4 34h_B[3:0] | 74h_B[11:8]
BS_PHY_SF BITSHIFT_PHY_SF Ev k7 k&£ / Bit shift 4 34h_B[7:4] | 74h_B[15:12]
BS_PHY_FS  |BITSHIFT_PHY_FS Ew k<7 k& / Bit shift 4 [33h_B[7:4]| 73h_B[7:4]
BS_PHY_FF BITSHIFT_PHY_FF Ewv k7 b= / Bit shift 4 32h_B[3:0] | 73h_B[11:8]
BS_PHY_ZS BITSHIFT_PHY_ZS Ev k7 k& / Bit shift 4 32h_B[7:4] | 73h_B[15:12]
BS_PHY_ZF |BITSHIFT_PHY_ZF Ew k<7 k& / Bit shift 4 |31h_B[3:0]| 72h_B[3:0]

X register &, 2 DF#E%L / Register value is 2's complement.
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ADcorrect = {(

10-4-3. It o5 (EH T v ) [ Physical sensor (resistive bridge type)

EREYMEBELU OB ERERXZRLET,
The formula of correction calculation for a resistive physical sensor is as below.

phys_3rdsens X AD,,,,
224—2xBS_PHY T

ADraw
224—2><BS,PHY,S

ADraw

224—2xBS_PHY F + phys_of fset

+ phys_ansens) X + phys_lstsens}

{BL. / Where

CC_PHY_TS x 28 x AD¢emp ADtemp .
phys_3rdsens = 34-2XBS PV TS +CC PHY TF x 28 | X ——co—— 231-2XBS PHY TF + CC_PHY_TZ x 2
CC_PHY_SS x 28 x AD AD
phys_2ndsens = ( ~ 224_—2><BS,PHY,SS LM + CC_PHY _SF x 28> oyr= zx;?giy <7+ CC_PHY SZ x 2°

CC_PHY _FS x 28 X ADyomp
224—2><BS,PHY,FS

AD temp

224-2XBS_PHY_FF + CC—PHY—FZ X 28

phys_lstsens = < + CC_PHY _FF x 2 > X

CC_PHY_ZS x 2% X ADtomp ADtomp

phys_of fset = (

224—2XBS_PHY_ZS

+ CC_PHY_ZF x 28> X

224—2XBS_PHY_ZF

+ CC_PHY _ZZ x 28

AD orrece - DEEEHHHIEfE / Correction value of physical sensor
AD,q, B HHAEE AD £57—4 / AD raw data of output voltage for physical sensor
AD¢or, :24bit #HIE;RE{E / 24bit correction temperature value
p
Symbol Register Name Contents Bit Register NVM
CC_PHY_TS |CC_PHY_TS phys_3rdsens®:& 2R % 16 | 2ch-2ph 70h
2nd order coefficient for temperature
N=N--B
CC_PHY_TF |cc_PHY_TF phys_3rdsens®iz 1R 5 16 | 2Ah-2Bh 6Fh
1st order coefficient for temperature
CC_PHY_TZ |CC_PHY_TZ phys_3rdsens®:& 0 R % 16 | 28h-29h 6Eh
Zero order coefficient for temperature
N=N:-Jo )
CC_PHY_SS |CC_PHY_SS phys_2ndsens®i@ 2 R % 16 | 26h-27h 6Dh
2nd order coefficient for temperature
CC_PHY_SF |CC_PHY_SF phys_2ndsens® g 51 R % 16 | 24h-25h 6Ch
1st order coefficient for temperature
N=Nc=JaW
CC_PHY_SZ |cC_PHY_SZ phys_2ndsens® i@ EOR & 2 16 | 22h-23h 6Bh
Zero order coefficient for temperature
CC_PHY_FS |CC_PHY_Fs phys_1stsensmi@E2 R 5 16 | 20n-21h 6Ah
2nd order coefficient for temperature
SBREFE1
CC_PHY_FF |CC_PHY_FF phys_lstsensOiG & 1 %K 16 | 1Eh-1Fh 69h
1st order coefficient for temperature
CC_PHY_FZ |CC_PHY_FZ phys_1stsens®igEOR (R 16 | 1ch-1Dh 68h
Zero order coefficient for temperature
N=N:-29 )
CC_PHY_ZS |CC_PHY_ZS phys_offset iR 2R 72K 16 | 1Ah-1Bh 67h
2nd order coefficient for temperature
CC_PHY_ZF |CC_PHY_zF phys_offset R &1 R 16 | 18h-19h 66h
1st order coefficient for temperature
H=-d8 0
CC_PHY 7z |CC_PHY zz phys_offset DI EOR R 2K 16 | 16h-17h 65h
Zero order coefficient for temperature
BS_PHY_T__ |BITSHIFT_PHY_T Ewv k37 k& / Bit shift 4 | 36h_B[3:0] | 75h_B[11:8]
BS_PHY S |BITSHIFT_PHY_S Ew k> 7 k& / Bit shift 4 | 35h_B[7:4] | 74h_B[7:4]
BS_PHY_F___ |BITSHIFT_PHY_F Ewv k<7 h8 / Bit shift 4 [ 33h_B[3:0] | 73h_B[3:0]
BS_PHY_TS |BITSHIFT_PHY_TS Ev F> 7 k& / Bit shift 4 | 36h_B[7:4] | 75h_B[15:12]
BS_PHY_TF _|BITSHIFT_PHY_TF Ew k> 7 k& / Bit shift 4 | 35h_B[3:0]| 74h_B[3:0]
BS_PHY_SS _|BITSHIFT_PHY_SS Ew k> 7 k& / Bit shift 4 | 34h_B[3:0] | 74h_B[11:8]
BS_PHY_SF _|BITSHIFT_PHY_SF Ewv k<7 h8 / Bit shift 4 | 34h_B[7:4] | 74h_B[15:12]
BS_PHY_FS__|BITSHIFT_PHY_FS Ewv ~> 7 k& / Bit shift 4 | 33h_B[7:4] | 73h_B[7:4]
BS_PHY_FF__|BITSHIFT_PHY_FF Ew k> 7 k& / Bit shift 4 | 32h_B[3:0]| 73h_B[11:8]
BS_PHY ZS _|BITSHIFT_PHY_ZS Ew k> 7 k& / Bit shift 4 | 32h_B[7:4] | 73h_B[15:12]
BS_PHY_ZF |BITSHIFT_PHY_ZF Ew k7 8 / Bit shift 4 [31h_B[3:0]| 72h_B[3:0]

% register L., 2 M##E%K / Register value is 2's complement.
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10-5. ;R . WIEEES / Acquisition of temperature and physical value

BEEE—F THIST 5 Result Register fE[E, TIAIFTIIHERDEEL>TWET  MIEEE L, AD Tift
BIZEBBTITONADOT, —HF—(F UTFITRTHERZRAVWTRE. SLUMBEEZTIGTHIENTEET,
BL.HEX L. HERB.EVL O IPEDERAEICI>TERTIDT, UTISTRTHER IEHET—HIT
ER

The Result Register value acquired in each operating mode is the corrected value by default. Since the
correction is automatically calculated every AD conversion, the user can acquire the temperature and the
physical values using the following calculation formula. This formula is an example because it varies depending
on the calculation method of the correction coefficient and bit shift amount.

Temperature = (AD result value — 215) / 26-TSENS.Z  (AD result value is 16bit output)
Capacitance = (AD result value — 21%) / 26-PHYC.ZZ (AD result value is 16bit output)
Resistance = (AD result value — 223) / 26-PHYR ZZ (AD result value is 24bit output)

EHXddD G_TSENS_Z.G_PHYC_ZZ, G_PHYR_ZZ [F.EVrITFETY . BRE A HSHRNLIEUVRIZ, £
HHAEEISEHLET,

G_TSENS_Z, G_PHYC_ZZ and G_PHYR_ZZ in the above formulas are the bit shift amount. They must be
calculated based on the sensor output specification to avoid overflow of the integer part.

WETE G| / Example

You can calculate temperature (16-bit output) at AD result value (decimal) = 5000+215,

G_TSENS_Z=7

(Temperature resolution = 1 / 27 = 0.0078°C)

Temperature (16-bit output) = (AD result value — 215) / 2G-TSENS_ Z

= (5000 + 21> - 215) / 27
= 5000/ 128
= 39.0625[°C]
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11. 27 A>3 —2Jx—R [ SERIAL INTERFACE

DT IBEAH—T—AELT I2C D Fast mode(fmax = 400kHz) &5 R—kLTLVET,
12C Fast mode (fmax = 400 kHz) is supported as a serial communication interface.

11-1. B{5#E / Communication speed
(¥507 154/ unless otherwise specified, Ta=25°C)

HA s S =/ B =N Bifa
Item Symbol Condition Min. Typ. Max. Unit
I2C BIEERE
12C communication BRiacrm - - 400k bps
speed

11-2. I2C command format

I2C 7RL RIE5EEE 7bit DAL —TFRL R EFRY 1bit @ R/W Ewk D3t 8bit TY, MM3829 AL —T 7KL X

(7bit)l& NVM ~ADEBZAH TL1—H —HMIE

—zn
—axX

ETEET (T IAI/LMEIE 100_1100) , 7=1=L. I12C / R#R#&

TIE 000_0xxx & 111_Ixxx [EFHTRFLREBYFET DO THERATEEF A, X T RCIRBETHERIEE. NE%E

CTHRIEWSATIEABLET,
12C address is a total of 8 bits (the first 7 bits: slave address, the remaining 1 bit: R/W bit). Users can set

the slave address (7 bits) of MM3609 optionally by writing to NVM (Default value is 100_1100). However,

000_0xxx and 111_1xxx cannot be used because they are reserved addresses.

* Make sure to confirm and understand 12C specification before using this product.

- I2C basic command format

Specify address

| g | Slave address |

“

A | Address | A | P |

\_'_J

ater to slave
Slave to master

A TACK
Specify address
{write) NA, 1 NACK
S Startcondition
Write data
P i Stop condition
S Slave address W A Address A Data A P
‘ l Sr ! Restartcondition
| 1 W ¢ Transmission{WRITE s “0”)
Specify address Cata
Write (write) R : Requestfor datalREAD 151"}
WAIT @ Clock stretch
Read data
| 8 | Slave address | R | A | Data |NAA/| P |
Data
(Read)
Writedata {inNvh)
| 8 | Slave address | W | A | Address | A | Data | A | Data | A | WAIT E
Specify address Data
{write) (write)
Read data {in NVMV)
| S | Slave address | R | A | WAIT Data | A | Data | P |
Data
{Read)

Fig. 11.1 I2C basic command format
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- )—=FF)—LTPREDIEE | Read only resister response

ZELORZNUM (Z(E, BRICT 7R FIRAFEESNTLET (13-1, 14-1 S8) , U—FAV)—LPREIDE
FAAE. FRLA, T—ADEZTAADWLTNE ACK IGEICHEYETH. U—FF ) —LIORITHDE. T3
DEZAHFITHOIFEL A,

Each resister and NVM has individual access restrictions(See 13-1 and 14-1). ACK is sent as a response to
a request for writing of address and data to the read only resister. However, no data is written.

- TORRHREFOFAELUEZ(NACK [H%E) / Response to read when access is restricted (NACK)
TROGHEIE. FRLRIGERIZNACK THRELET M, PRLRAZOELDIEFMELRYET  ERICU—F/F1k
AIREMEIMME, T OERFIRIZEYET,
In the cases below, NACK is sent as a response to address but the address is stored in the IC. Readability
and writability depend on the access restriction.

s FORRGIRIZKEZTIECRATERWLWWL O RADHEAHL
Read of a register that is not accessible due to the access restriction
- BootLoad #1& Active 1D NVM A H L (T VAL ANJLIZEBALY)
Read of NVM during BootLoad and Active (independent of access level)
s YYEVT SN TULVEWEEOFEAEL
Read of the region that is not mapped

Specify address Read data

| S | Slave address | w | A | Address | NA | P ” S | Slave address | R | A | Data |N:/| P |

| —

NACK 8’hFF

Fig. 11.2 7YX FIRBEDHAHLIEZ / Response to read when access is restricted

- RESULT READ command format

RESULT READ (. PRLRIEEE/LTT —IHAELEITICET. RT—R2RELURATELR 8 h00 his 8
h08 IZ#&#sh TLV5 RES_STACK1, RES_STACK2, RES_STACK3 D7 —4%|B&EIZEmELFE T BL. Ko<k
ERDOT7FLRAEERAHBHDIGEDN, ACK TIHELTWARENHYFET (NACK TIHELIHE . ELLY AD £
HERENDEIFTEEEA),

1 A MEDERREIZTRA—H ACK TIHRETHIETRD 1 MO T—4%ERELET , NACK TIHELIZEE
[FLIEDT—21E 8'hFF ZEELET .9 NA L EBR DT —2EHAHLIZHEE. 10 /A MLURE(E 8 hFF LAV E
To T—AREFYRIVEREBICHRESN.AD ERERD 24 EVLOREEE VRS 16 EVbEIE 24 EVLT
T o RT—RRAMFEHE. THREEIF. LORETFLR 8h3CITTEELET

With RESULT READ command, MM3829 reads the data without address designation to transfer the status
and the data of RES_STACK1, RES_STACK2, and RES_STACK3, which are stored in the register address 8'h00
to 8'h08, in sequence to the host. Note that ACK must be sent in response to the write of address immediately
before the execution of this command (If NACK is sent, no correct AD conversion result is output.)

After the master receives 1-byte data and returns ACK, the next 1-byte data is sent to the master. If it
returns NACK, the data sent subsequently will be 8'hFF. When the master reads more than 9 bytes of data,
the data of 10th byte and after will be 8'hFF. The data length is set for each channel, and it is 16 or 24 bits
from the top of the AD conversion result (24 bits). Status grant and data length are set in a register address
8’h3C.

Data Data Data
A I S I Slave address I R I A I RES_STACK1 I A I RES_STACK1 I & I RES_STACK1 I A I

\ J | J \ )
| ! 1
STATUS[1:0] + ) )
RES_STACK1[23:18] RES_STACK1[17:10] RES_STACK1[9:2]
Data A Data NA/ p
RES_STACK2 RES_STACK2 A
\ J | J
RES_STACK2[23:16] RES_STACK2[15:8]

Fig. 11.3 RESULT READ command format with status
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- READ command format

READ O R I&, PRLRIEERICT — &R AT ETT —2EEmELFET . NVM f8IIIT T 55H A HL OB
&, ZmAHLT—2DRIZIQY IR LY FRITHhNET,

With READ command, MM3829 transfers the data by reading it after address designation. To read the data
from NVM region, it performs clock stretching before reading data.

Specify address Read data

| S | Slave address | w | A | Address | A | P || S | Slave address | R | A | Data |N:f| P |

Fig. 11.4 READ command format

- WRITE command format

WRITE 2RI, PRLREBERICETIAAT—FEEETHLTELZETIAAET , NVM fElE~ADESA
HDRIE, EEFAHT—2D ACKK IGERIZVOVI RN FRTHhNET,

With WRITE command, MM3829 writes values by sending the write data after address designation. To write
the data in NVM region, it performs clock stretching after the master receives ACK for the write data.

Write data

S Slave address W A Address A Data A P

Fig. 11.5 WRITE command format

- Restart condition

FRLRREET—ARAHELOMOIL T3V ER by TaAUTaiav bR A— OV T3 AT 54
HAELEORDYIC.VRE—,IVTALaVEERATAILTERLIZBIELRYET,

The communication continues using Restart condition between address designation and data read, instead
of the combination of start condition and stop condition.

Combination of start condition and stop condition Restart condition

Fig. 11.6 Restart condition
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11-3. I2C AC #%1% / I2C AC characteristics

b b=
W e U W e W
SDA { A\ [ ) \
s E;:m v_‘ Tausmo
fsusra temesTa T, pat [+ tou —| [+
Fig. 11.7 I12C AC timing
(¥ 5272 E15 S/ unless otherwise specified, A 7371JL3/Input filter=0N, Co. =400pF)
IEH Hik=1 Fast mode B
Item Symbol Min. Typ. Max. Unit

SCL iK%k fscL 0 - 400k Hz
SCL clock frequency
RBA—RaAvF 43ty b 7y TR tsu;stA 600 - - ns
Start condition setup time
ARBA—bhar T 13 R—ILREE/E] tHp;sTA 600 - - ns
Start condition hold time
AbyFaAV T4 avty Ty TR tsu;sto 600 - - ns
Stop condition setup time
F—Rty b7y THE tsu;pat 100 - - ns
Data setup time
T—AR—ILREERE (note®) thp; DAT 20 - - ns
Data hold time (note?)
SCL D31t LAY BEfE traL - - 300 ns
SCL rise time
SCL M35 THYESRE trcL 10 - 300 ns
SCL fall time
SDA M irH EASYRERE tioa - - 300 ns
SDA rise time
SDA D31 B THYBFfE troa 10 - 300 ns
SDA fall time

note’: AEE(E SDA ITT—4RFEFTIHEEELTHEYELASCL I TYTYOHNRERLLHBETIE

SDA M7R—JLK% 20nsec FERL TS,

This product does not have a function to retain data in SDA. SDA should be held for 20 ns in the

region where SCL falling edge is not defined.
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12. JREE / STATE
12-1. JREEE S / State definition

UTICHKEERERLES,
State definition is shown below.

1) Sleep O URRTETRE, BIMERHE BRI R/,
Commands are acceptable. Current consumption is minimal at Active.
2) Standby Sleep IK#&T. Normal Mode 1§~ A OSC DA E1E,
Only OSC for counting Normal Mode wait time is active during Sleep Mode.
3) Idle L¥a1L—481E. NVM 7t X | BE,
Regulator is active. Access to NVM is available.
4) BootLoad/ BIRIEAZ., XK. UEYMMEIZNVM DL O REINT—42%ERE L TL\DHAR,
Reset Period when data is transferred from NVM to register after power-on or reset
5) Active(Normal) : Normal Mode T AD Z#:8){EL TLV S HAMK,
Period when AD conversion is executed in Normal Mode
6) Active Sequential Mode T AD ZE#BI{EL TULVHHAR,
(Sequential) Period when AD conversion is executed in Sequential Mode

12-2. {REEEBFE / State transition

Table 12.1 State transition list

BEE—FRTE iKRE State
Operating mode Active Active
setting Sleep Standby die (Normal) (Sequential)
Reset Shift to each state depending on NVM setting after reset all register and BootLoad
Shift to Sleep Shift to Sleep
Sleep Keep Shift to Sleep Shift to Sleep after AD after AD
conversion conversion
Shift to Standby | Shift to Standby
Standby Shift to Standby Keep Shift to Standby after AD after AD
conversion conversion
Shift to Idle Shift to Idle
Idle Shift to Idle Shift to Idle Keep after AD after AD
conversion conversion
A . . ) (However, prohibited when NVM
BootLoad Shift to each state depending on NVM setting after BootLoad Addr.60h bit[10:8] = 001b or 010b or
011b)
: . . Shift to Normal
Active Shift to Normal Shift to Normal Prohibit Keep Mode after AD
(Normal) Mode Mode conversion
Shift to
Active Shift to Shift to - Sequential Mode
(Sequential) Sequential Mode | Sequential Mode Prohibit after AD Keep
conversion

* BootlLoad B¥(X. Reset LIS DEMEE—FEREEZITTITEEA

No operating mode setting other than Reset is acceptable during BootLoad.

* *x RSTB ifiFIZ&BHYME, LR Reset"EE—DBHELYFET
Reset by RSTB terminal is the same as “Reset” in the above table.
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BIREAZ.ICHE® POR BEERIZKY. TORILEIRD) Y bETWET, UEybik, T—bO—FAETINET
M. ZDOENM OABEL D RARIHRHAL B BIESAVEF-STOEZTAA I TEEFRA(T—2DHEAHELIEH
B8) . T—hO—F# . RT—2RIEL P RETRL R 0Ch @ MODE[2:0]I=fLVBRLET , £i=. RRAMMLDIATURE
S EEICIEaT RIS BEE—RIZEBRBLET,

T—hO—KFBEICIS—MHLELI-I5GA . Sleep IRETHHLET .

After power input, the digital circuit is reset using POR circuit built in the IC. After reset, BootLoad is
executed. At this time, no data can be written through the communication line because NVM contents are
read in the register. (Data can be read.) After BootLoad, MM3829 shifts to another state according to the value
set in MODE [2:0] of register address 0Ch. It also shifts to appropriate operating mode following the command
sent from the host.

When an error occurs during the BootLoad, MM3829 waits in Sleep Mode.

12-3. /N\—Fz 7Y+ vk [/ Hard-ware reset
RSTB iFT. /N—FOx 7)Y A[BETT , YR RIE. TOAILEBEATT  N—Foz7 vk g,
BootLoad ~EB#L* T,
RSTB terminal can reset hardware (entire digital circuit). After the reset of the hardware, MM3829 shifts
BootLoad.
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13. LY X% [ REGISTER

13-1. LY REFRL ATy S —E [ Register address map
M BootLoad
Address=0Ch ~ 43h (& BootLoad BIZ NVM Mo T —2%&5HHRAHET
For Address = OCh to 43h, data is read from NVM during BootLoad.

W7t X%IR (Read HIfR . Write HIFBR) / Access restriction
1) V1 : #HIREETR/W T8, TVRA—HF—MNF7HIERXTESLURE
Register that is readable / writable in the initial state and accessible by end users
2) V2 . BERRERICEOTIE. AHEOEEELNHILORSE
Register that may be published depending on product line-up
3) LV3 : Ffli. REROAERTILEBELIZLORE
Register to be used only for evaluation and inspection
WV2,LV3 ~NDTIERAE: LYRETELR 44h DIESER
How to access register of LV 2 and LV 3: See the description about register address 44 h.

W Unused1Evk M%&) / Description of “Unused” bit
1) BZRELDRIBNTIRGIRERKREDHZE 0 AR AHIND, EETAAZITO>TEL0DFEE,
Access restriction of this register is released: 0 is read and not changed by writing of data.
2) BULIRIBTIEAGIRIIFBRKEDEES 1 HHEAHINDG, EERAHET>THL1DFEF
Access restriction of this register is not released: 1 is read and not changed by writing of data.

W Reserve |EvDEE) / Description of “Reserve” bit
1) #BEREVR, 7O ERGIRBERREDOGEEEEAfELEDE. RETAATTENVETT  ERLT
ETALHZEIE. V- FDOT7 I ERFIRBRIKET) —F/N\y 7SN HEZFEALTTIL,
This bit is used for inspection. Incorrect writing must be avoided because this bit is changeable when
the access restriction is released. For intentional writing, a value read back while the restriction of the
read access is released should be used.

Table 13.1 Registar map (1/2)

Name Address | Initial Val. | Bit7 ‘ Bit6 ‘ Bit5 ‘ Bit4 ‘ Bit3 | Bit2 | Bit1 | Bit0 RW [ s?fi:fion res"t"r’it:on
RES_STACK 00h 00h RES_STACK1[23:16] R V1
RES_STACK 0th 00h RES_STACK1[15:8] R V1
RES_STACK 02h 00h RES_STACK1[7:0] R 1
RES_STACK 03h 00h RES_STACK2[23:16] R V1
RES_STACK 04h 00h RES_STACK2[15:8] R 1
RES_STACK 05h 00h RES_STACK2[7:0] R Vi
RES_STACK 06h 00h RES_STACK3[23:16] R V1
RES_STACK 07h 00h RES_STACK3[15:8] R 1
RES_STACK 08h 00h RES_STACK3[7:0] R V1

ST 09h 00h Unused 0 ERR_CRC | ERR_INFO | RDY_DATA STATUS[2:0] R V1

ST_INFO 0Ah 00h Unused | Unused |BOOTLOAD| Unused 0 0 0 | 0 R 1
FILT_SET 0Bh 00h Unused | Unused | Unused | Unused | Unused |cic_osrall| — mR_COEF[1:0] RW V1 V1
MEAS_CTRL och 00h Unused TSTBY[2:0] Reserve MODE[2:0] RW 1 1
MEAS_EN 0Dh 00h SET_SEQ[1:0] EN_3RD[1:0] EN_2ND[1:0] | EN_1ST[1:0] RW 1 1
CC_INTSENS 0Eh *xh CC_INTSENS_Z[15:8] RW 1 v3
CC_INTSENS OFh *xh CC_INTSENS_Z[7:0] RW 1 Lv3
CC_INTSENS 10h *xh CC_INTSENS_F[15:8] RW V1 v3
CC_INTSENS 11h *xh CC_INTSENS_F[7:0] RW V1 v3
CC_INTSENS 12h *xh CC_INTSENS_S[15:8] RW 1 Lv3
CC_INTSENS 13h *xh CC_INTSENS_S[7:0] RW V1 v3
CC_INTSENS 14h *xh CC_INTSENS_T[15:8] RW V1 v3
CC_INTSENS 15h *xh CC_INTSENS_T[7:0] RW 1 v3
CC_PHY 16h *xh CC_PHY_7Z[15:8] RW V1 v3
CC_PHY 17h *xh CC_PHY_22[7:0] RW 1 v3
CC_PHY 18h 00h CC_PHY_ZF[15:8] RW 1 v3
CC_PHY 19h 00h CC_PHY_ZF[7:0] RW V1 v3
CC_PHY 1Ah 00h CC_PHY_Z5[15:8] RW 1 Lv3
CC_PHY 1Bh 00h CC_PHY_75[7:0] RW L1 v3
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Table 13.2 Register map (2/2)

Name Address | Initial Val. | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 ‘ Bit1 ‘ Bito [Rw [ Read | Write
CC_PHY ich 00h CC_PHY_FZ[15:8] RW Lv1 Lv3
CC_PHY 1Dh 00h CC_PHY_FZ[7:0] RW Lv1 Lv3
CC_PHY 1Eh 00h CC_PHY_FF[15:8] RW Lv1 Lv3
CC_PHY 1Fh 00h CC_PHY_FF[7:0] RW Lv1 Lv3
CC_PHY 20h 00h CC_PHY_FS[15:8] RW Lv1 Lv3
CC_PHY 21h 00h CC_PHY_FS[7:0] RW Lv1 Lv3
CC_PHY 22h 00h CC_PHY_SZ[15:8] RW Lv1 Lv3
CC_PHY 23h 00h CC_PHY_SZ[7:0] RW Lv1 Lv3
CC_PHY 24h 00h CC_PHY_SF[15:8] RW Lv1 Lv3
CC_PHY 25h 00h CC_PHY_SF[7:0] RW Lv1 Lv3
CC_PHY 26h 00h CC_PHY_SS[15:8] RW Lv1 Lv3
CC_PHY 27h 00h CC_PHY_SS[7:0] RW Lv1 Lv3

CC_PHY/CC_EXTSENS 28h **h CC_PHY_TZ[15:8] / CC_EXTSENS_Z[15:8] RW Lv1 Lv3
CC_PHY/CC_EXTSENS 29h **h CC_PHY_TZ[7:0] / CC_EXTSENS_Z[7:0] RW Lv1 Lv3
CC_PHY/CC_EXTSENS 2Ah **h CC_PHY_TF[15:8] / CC_EXTSENS_F[15:8] RW Lv1 Lv3
CC_PHY/CC_EXTSENS 2Bh **h CC_PHY_TF[7:0] / CC_EXTSENS_F[7:0] RW Lv1 Lv3
CC_PHY/CC_EXTSENS 2Ch **h CC_PHY_TS[15:8] / CC_EXTSENS_S[15:8] RW Lv1 Lv3
CC_PHY/CC_EXTSENS 2Dh **h CC_PHY_TS[7:0] / CC_EXTSENS_S[7:0] RW Lv1 Lv3
CC_EXTSENS 2Eh **h CC_EXTSENS_T[15:8] RW Lv1 Lv3
CC_EXTSENS 2Fh **h CC_EXTSENS_T[7:0] RW Lv1 Lv3
CC_SET_SHIFT 30h **h BS_INTSENS_F[3:0] BS_INTSENS_S[3:0] RW Lv1 Lv3
CC_SET_SHIFT 31h **h BS_INTSENS_T[3:0] BS_PHY_ZF[3:0] RW Lv1 Lv3
CC_SET_SHIFT 32h 00h BS_PHY_ZS[3:0] BS_PHY_FF[3:0] RW Lv1 Lv3
CC_SET_SHIFT 33h 00h BS_PHY_FS[3:0] BS_PHY_F[3:0] RW Lv1 Lv3
CC_SET_SHIFT 34h 00h BS_PHY_SF[3:0] BS_PHY_SS[3:0] RW Lv1 Lv3
CC_SET_SHIFT 35h 00h BS_PHY_S[3:0] BS_PHY_TF[3:0]/BS_EXTSENS_F[3:0] RW Lv1 Lv3
CC_SET_SHIFT 36h 00h BS_PHY_TS[3:0]/BS_EXTSENS_S[3:0] BS_PHY_T[3:0]/BS_EXTSENS_T[3:0] RW Lv1 Lv3
CC_SET_SHIFT 37h 00h BS_EXTSENS_NUMER[3:0] BS_EXTSENS_DENOM[3:0] RW Lv1 Lv3

TRIM 38h **h Reserve Reserve Reserve Reserve Reserve Reserve Reserve Reserve | RW Lv1 Lv3

TRIM 3% **h Unused Unused Reserve Reserve Reserve Reserve Reserve Reserve | RW Lv1i Lv3

TRIM 3Ah **h Reserve Reserve Reserve Reserve Reserve Reserve Reserve Reserve | RW Lv1 Lv3

TRIM 3Bh **h Reserve Reserve Reserve Reserve Reserve Reserve Reserve Reserve | RW Lv1 Lv3

RG_IO_SET 3¢ch 00h | SEL_RAW | SET_STAT | misresworw | DIS_FILT | Unused | Reserve | Reserve | Reserve | RW |  Lvi 'x;gg::{;g};
I2CADDR 3Dh 4Ch Unused 12C Address[6:0] RW Lv1 Lv3
CHO_FILT 3Eh 02h CHO_OSR[1:0] CHO_AVG[2:0] CHO_STABLE CHO_SYM[1:0] RW Lv2 Lv2
CH1_FILT 3Fh 02h CH1_OSR[1:0] CH1_AVG[2:0] CH1_STABLE CH1_SYM[1:0] RW Lv2 Lv2
CH2_FILT 40h 02h CH2_OSR[1:0] CH2_AVG[2:0] CH2_STABLE CH2_SYM[1:0] RW Lv2 Lv2
CH1_SET 41h 00h Unused Unused CH1_OFFSET[5:0] RW LV3 Lv3
CH2_SET 42h 00h Unused | Unused | Unused | Unused | CH2_CON [ceconven| — CH2_TYPE[1:0] RW [ w3 3
MON_SET 43h 00h Unused Unused SEL_GPO[5:0] RW Lv3 Lv3

ACCS_CTRL 44n 00h Unused | Unused | Unused | Unused | Unused | ENLv3 [cienus| Env2 | Rw v2 Special

VER 45h --h CHIP VER R Lv3 -

TEST 46h 00h Reserve | Reserve Reserve Reserve Reserve Reserve Reserve Reserve R Lv3 -

TEST 47h 00h Reserve Unused Unused Unused Unused Reserve Reserve Reserve | RW Lv3 Lv3

TEST 48h 00h Reserve Reserve Reserve Reserve Unused Reserve Reserve Reserve | RW Lv3 Lv3

TEST 49h 00h Reserve Unused Unused Unused Reserve Reserve Reserve Reserve | RW Lv3 Lv3

TEST 4Ah 00h Reserve | Reserve Reserve Reserve Reserve Reserve Reserve Reserve | RW Lv3 Lv3

TEST 4Bh 00h Unused Reserve Reserve Reserve Reserve Reserve Reserve Reserve | RW Lv3 Lv3

TEST 4Ch 0oh Reserve Unused Reserve Reserve Reserve Reserve Reserve Reserve | RW Lv3 Lv3

TEST 4Dh 00h Unused Unused Unused Reserve Reserve Reserve Reserve Reserve | RW Lv3 Lv3

NVM_TEST 4Eh 00h BULK_ODD_EN| Buk EVENEN | MREAD_EN | CCMON_EN [ OSCMON_EN MARGIN_TRIM[2:0] RW Lv3 Lv3
NVM_TEST 4Fh 00h VTUNMON_EN|core_isias_ovr_en| OSC_OVR_EN |osc_teias_von_en | Unused DIS_CP | DIS_PROG |DIS_ERASE( RW Lv3 Lv3
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13-2. LV RZTRL ATy T 5 / Details of register address map

13-2-1. RES_STACK (Addr. = 00h to 08h)

Address 13::"’" Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0 | R/W
[Result Register]

RES_STACK1[23:0] R/-
00h to 02h 00h | RAYY LTSN B IEFA T BRER

Corrected sensor conversion result stored in STACK1 Lv1/-

RES_STACK2[23:0] RI-
03h to 05h 00h | RAYY 2 TSN -HEFAH Y EBRER,

Corrected sensor conversion result stored in STACK2 Lvi/-

RES_STACK3[23:0] RJ-
06h to 08h 00h | RAYY 3 ITHEIMSNIBEFA T EBRER

Corrected sensor conversion result stored in STACK3 Lv1/-

o HAIEIE
Order of sensor
measurement

T—RDKEAH
Data storage

;LY R4 MEAS_EN (Addr.=0Dh) 2T HBIEDIEBEZHRELEFT . HRL P RARIZT

BRELF-tE Y% EN_1ST. EN_2ND. EN_3RD DIETHAIELET

The order of sensor measurement is specified in register MEAS_EN (Addr.=0Dh).
The sensors set in this register are measured in the order of EN_1ST, EN_2ND, and

EN_3RD.

AREYIBEERAL TV A, T2 MBIIE LT ORYELGYETS,

Stack structure is used. Example stored data is as below:

Result Register

##T—4A / Stored data

Case: Conversion CH=1 Case: Conversion CH=2

Case: Conversion CH=3

RES_STACK1[23:0]

Result of sensor
set with EN_2ND

Result of sensor
set with EN_1ST

Result of sensor
set with EN_3RD

RES_STACK2[23:0]

Result of sensor

00h (Initial value) set with EN 1ST

Result of sensor
set with EN_2ND

RES_STACK3[23:0]

00h (Initial value) 00h (Initial value)

Result of sensor
set with EN_1ST

F1=. Sequential Mode TRIELIZHBE DT —2EMBIL. LLTOBEYEREYVET,
Example stored data measured in Sequential Mode is as below:

Result Register

##T—%4 / Stored data

Normal Mode T:REZ%HIE
First, the temperature is measured
in Normal Mode.

#:L\T Sequential Mode THEEZEATE
Next, physical quantities are measured
in Sequential Mode.

D

RES_STACK2[23:0]

RES_STACK1[23:0] BERMER MEELHRER
- ’ Temperature conversion result Physical value conversion result
00h (##A1E) BEEMER

(Default) Temperature conversion result
] 00h (#HAfE) 00h (##fE)
RES_STACK3[23:0] (Default) (Default)

HAT—2DT+—

<yhZBELTIE, 10-5 SR,

For output data format, see 10-5.
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13-2-2. ST (Addr. = 09h)

Address

Initial
Val.

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0

R/W

[Control Register]

0%h

00h

Unused | 0 | ERR.CRC | ERRINFO | ROY.DATA | STATUS[2:0]

R/-

ERR_CRC : NVM @ CRC T5—#&HH{ES, [0IAIEHE. 1TIAEE,
NVM CRC error detection signal. 0: Normal, 1: Abnormal
BEEDHZEIE. Sleep £73Y 12C PRLURIEHEAED 4Ch [ZERFE S, Reset & BootLoad
DN DETHORT—RRITEBAT,
When this is “1” (Abnormal), the IC shifts to Sleep Mode, the 12C address is set to the
initial value (4Ch), and transition to any status except Reset and BootlLoad is invalid.
VT EE: Veybh RIETIEREE=LV3 KEIZHFHM01EvE
Clear condition: Reset or setting of “0” while the access restriction is LV3
ERR_INFO : FEEEELFHFEDEM, (OINEE TINEE,
Signal informing prohibition setting (below). 0: Normal, 1: Abnormal
1) NVM ® MODE[2:0]z% % A%, 100b(Reset) . 110b(BootLoad) . 111b(Sleep) DIH&E
NVM MODE[2:0] is set to 100b (Reset), 110b (BootLoad), or 111b (Sleep).
2) REG 0 MODE[2:0]5%3E h'. 111b(Sleep) DiHFE
REG MODE[2:0] is set to 111b (Sleep).
3) FYRIVREICEATIRILBEEZL-GS
Prohibition setting related to channel settings is made.
4) fASHAOEHTREEENTEELASHE
No state transition was available.
PUTEE: Utyb RIEFvRIVEEEICEET S ZILRTE ORRHE
Clear condition: Reset or eliminate prohibited setting related to channel settings
RDY_DATA : EfERIGEHDHIBIES,
Signal determining acquisition of conversion result
X bit (&, BIRES. ELITU YLD AD ERE/THIOIKETIEI0OITHY . AD it
BTRICTIEGYET, £ K bit BT DY HILEL DR AN S AD EiFEREZIIGT
BIET M0IZERESNET,
This bit is "0" in the state before AD conversion execution after power-on or reset, and
becomes “1” after AD conversion completion. Also, when AD conversion result is acquired
from the result register while this bit is “1”, this bit is set to “0".

STATUS[2:0] : IC DR T—%R%RLET ./ Represents IC status.
000b : Sleep
001b : Active(Normal)
010b : Active(Sequential)
011b: Idle
100b : E&%E7%L / None
101b : Standby
110b : BootLoad (Only NVM Data copy)
111b : FREHL(IREEEFHEET) / None(include state transition in progress)

Lv1
/-
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13-2-3. ST_INFO (Addr. = 0Ah)

Address

Initial
Val.

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0

R/W

0Ah

00h

Unused BOOTLOAD Unused 0 0 0 0

R/-

BOOTLOAD : BootLoad hTHHILEFT ISV IES.
Flag signal representing that the IC is in process of BootLoad.
MF7—ra—rd, T01EZDftIKEE,
1: BootLoad, 0: Other mode
7K bit DY) T 5441, BootLoad #£ T . &HLLIE, IC BA®DY vk (H/W Reset) ,
This bit is cleared when BootLoad is completed or the IC is reset (H/W Reset).
{BL. gt EybgICT—rA—FRENBGEL TLSZEIE. BUT LAY NShET,
If the IC is still in BootLoad Mode after the reset, “1” is set again.

Bit[3:0]I&. IC BIMEE—FDEREHIRTT . AD EHFIICHER T H LT ICHEEISESLT
WOMWETERT DI ENTEET , Sleep FFIZHAH LGS DHEE. T0000bITY,

Bit[3:0] is setting information of IC operating mode. IC's normal operation can be
confirmed by checking this information before AD conversion. The value read in Sleep
Mode is “0000b".

Lv1/

13-2-4. FILT_SET (Addr. = 0Bh)

Address

Initial
Val.

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0

R/W

0Bh

00h

Unused CIC_OSRALL | IIR_COEF[1:0]

R/W

/A\| #7FLRDEEE Standby/Sleep DUV A DRETH>THZELY,

This address setting should be set during Standby or Sleep
CIC_OSRALL : & CH @ OSR X E&x— 2 THRTE
Uniformly sets OSR value of each CH.
[0JIFAZ %% 5 (Addr=3Eh/3Fh/40h @ CHO_OSR/CH1_OSR/CH2_OSR & EMNH %) .
0: Standard setting
(Setting of CHO_OSR/CH1_OSR/CH2_OSR of Addr=3Eh/3Fh/40h is valid.)
M1]1% OSR B EBEAZEREND 1| BETIFHILT, FHERETERLET .
1: Making OSR value one level lower than the standard setting reduces the average
current.

{EL. OSR 5% EfE=00b MI5& | BRICRIEERED &, & bit (IHEELFEE A

Note: This bit is invalid when OSR value is 00b because this is the minimum setting.
IIR_COEF[1:0] : IIR 1 /LA %%k (coef_filter)DE%TE

Specifies IIR filter coefficient (coef_filter).

REEICEY, HNEDIEEEEANBERESTNELLET,

This setting changes output responsiveness and input conversion noise.

A T4)LA1F Sequential Mode THOERAZEELTLEY,

This filter is intended to be used in Sequential Mode.

00b : filter Off

01b : coef_filter=2

10b : coef filter =4

11b : coef_filter =8

data_filter_old - ( coef_filter - 1 ) + data_ADC

data_filter = coef_filter

=L, —EB OZTH#IZFRY data_filter=data_ADC
* Only for the first conversion, data_filter is data_ADC.

Lv1/
Lvi
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IIR 24)LADERIZHT=Y. LLTDFIRIZHESTTELY,

The following restrictions should be observed when using IIR filters.

(1) Normal Mode fEFBFIZIE#6 T TIR T4 )LAZEHIZLTTELY,
When using Normal Mode, be sure to disable the IIR filter.

. LvV1
0Bh (2) TR Z4)L5%{EMLT- Sequential Mode M#E T B39 Sleep A Standby IEF LV1/
SEHTTELY,
Be sure to transition to Sleep or Standby at the end of Sequential Mode using
the IIR filter.
13-2-5. MEAS_CTRL (Addr. = 0Ch)
Initial . . . . . . . .
Address Val Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1l Bit0O | R/W
00h Unused TSTBY[2:0] Reserve | MODE[2:0] R/W
TSTBY[2:0] : Normal Mode Bf D R A2 /A B ZEX &
Specifies standby time in Normal Mode.
000b : Oms
001b : 10ms
010b : 100ms
011b : 400ms
100b : 1000ms
101b : 1000ms
110b : 1000ms
111b : One Shot
Reserve : REMEYFTYT , TIHEMHORENSEEMRRVTZE,
Bit for inspection. Do not change the factory-configured setting.
MODE[2:0] : BMEE—F&EERE,
Specifies the operating mode.
Reset, BootLoad IR R#1T# . DAYV R EITETHORM L. 3msec L ENHE,
At least 3 ms are needed from issuance of Reset and BootLoad commands to
0Ch issuance of the next command. Lv1/
Lv1

Active(Sequential)a<v > R &17i4 . T—2EBE TORRE &, 2msec U LR E,
At least 2 ms are needed from issuance of Active (Sequential) command to data
collection.
000b : Sleep
001b : Active(Normal)
FHIZ,BIEXHR%E MEAS_EN bit[5:0]IcTHRETDILENHYET,
Measurement target must be specified in MEAS_EN bit [5:0] beforehand.
010b :Active(Sequential)
FHIZ,BIEXR%E MEAS_EN bit[7:6]ICTHRET DL ELNHYET,
Measurement target must be specified in MEAS_EN bit [7:6] beforehand.
011b : Idle
100b : Reset
101b : Standby
110b : BootLoad
NVM Addr. = 60h bit[10:8]4% 001b,010b,011b MIF & L. Active FIZFEITL
ELWTTELY,
If NVM Addr. = 60h bit[10:8] is 001b, 010b, or 011b, do not issue during
Active.
111b : prohibited setting
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13-2-6. MEAS_EN (Addr. = 0Dh)

Address

Initial
Val.

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO | R/W

0Dh

00h

SET_SEQ[1:0] EN_3RD[1:0] EN_2ND[1:0] EN_1ST[1:0] R/W

SET_SEQ[1:0] : Sequential Mode B 0 BI T xt R % 5%
Specifies a measurement target in Sequential Mode.
00b : BIEx &AL / No target
(ARE%E B Addr=0Ch, MEAS_CTRL ® MODE[2:0]% Active(Sequential)
IZERELI5E . AD 97 (C ERR_INFO IZM LA ERESNET)

(If MODE[2:0] of MEAS_CTRL(Addr=0Ch) is set to Active(Sequential)
while this setting is made, “1” is set in ERR_INFO without AD
conversion.)

01b : CHO HEOHNERRE Y ERAERNRITKRE

Internal temperature sensor connected to CHO
10b : CH1 E DR E LU Y ZRIE M RIZEE

Capacitance sensor connected to CH1
11b : CH2 D HH AT RIZFHRTE

Sensor connected to CH2

Y DFEFEIL . Addr=42h,CH2_SET @ CH2_TYPE[1:0] CE&%E

Sensor types are specified in CH2_TYPE[1:0] of CH2_SET (Addr=42h).
EN_1ST[1:0] : Normal Mode B 1 BB IZRIE T 2R ERIRLET,
Specifies the first measurement target in Normal Mode.

00b : AIEX &AL

No target
01b : CHO DN ELEE o Y RIE I RICERE

Internal temperature sensor connected to CHO Lv1/
10b : CH1 QBB L Y& RIE R RIHE Lvi

Capacitance sensor connected to CH1
11b : CH2 D FHRIEICFRE

Sensor connected to CH2

Y DFEFEIL. Addr=42h,CH2_SET @ CH2_TYPE[1:0] CE&3E

Sensor types are specified in CH2_TYPE[1:0] of CH2_SET (Addr=42h).

EN_2ND[1:0] : Normal Mode B 2 BB IZHIE T 5 RERTE
Specifies the second measurement target in Normal Mode.
EREMNAEICEALTIX, EN_1ST[1:0] LY RAEHEAES R
For detail settings, refer to the description of register EN_1ST[1:0].
EN_3RD[1:0] : Normal Mode B® 3 BB IZBIE T R EF:EL
Specifies the third measurement target in Normal Mode.
EREMNAEICEALTIX, EN_1ST[1:0] Lo RAEHEAES R
For detail settings, refer to the description of register EN_1ST[1:0].

EN_1ST[1:0]=00b A > EN_2ND[1:0]=00b A D EN_3RD[1:0]=00b D [IZ
Addr=0Ch, MEAS_CTRL @ MODE[2:0]% Active(Normal)IZs%EL1=15& . AD Zift
3 (Z ERR_INFO IZT1IASSRESNET,
If MODE[2:0] of MEAS_CTRL(Addr=0Ch) is set to Active(normal) in the case of
EN_1ST[1:0] = 00b, EN_2ND[1:0] = 00b, and EN_3RD[1:0] = 00b, “1” is set in

ERR_INFO without AD conversion.
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13-2-7.CC_** (Addr. = OEh to 2Fh)

WHIEZRM DML, 10-4 IESHE / For details of the correction coefficient, see 10-4.

Address I:'/';:a' Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0 | R/W
**h CC_INTSENS_Z[15:0] R/W
OEh-OFh IHHEGFIC RERT 2N ESAENET . BELV Y HEREZIRETL4IC
(CC_INTSENS_2) [F. REVRDT—2% BUGEICETBRRILENHYET, Lv1/
Factory default data for inspection is written. Users must rewrite this bit data as Lv3
appropriate value to retrieve correction value of temperature sensor.
**h CC_INTSENS_F[15:0] R/W
10h-11h TISHERIC. RERT AN EERFAET . BELV YR EEZRG T 55IC
(CC_INTSENS_F) X RKEYVRDT 2 BUGEICETRALILENHYET, LV]./
Factory default data for inspection is written. Users must rewrite this bit data as | LV3
appropriate value to retrieve correction value of temperature sensor.
**h CC_INTSENS_S[15:0] R/W
12h-13h TIHEHERIC. RERT —ANEZRAFAET . BRELOYHIEELZRGT 54IC
(CC_INTSENS_S) &, ZMZ‘yF@%—QEJEUJ@E[:%%?QZ.%)M‘Eﬁ‘%L)ij'o LV]./
Factory default data for inspection is written. Users must rewrite this bit data as Lv3
appropriate value to retrieve correction value of temperature sensor.
**h CC_INTSENS_T[15:0] R/W
14h-15h TIHEHERIC. RERT AN EZRAFEAET . BRELOYHIEELERG T 54IC
(CC_INTSENS_T) F. REVRDT—2EBUHMEICEEMADVENHYET, Lv1/
Factory default data for inspection is written. Users must rewrite this bit data as Lv3
appropriate value to retrieve correction value of temperature sensor.
**h CC_PHY_Z7[15:0] R/W
16h-17h TISHERIC. RERT AN EERFAET  WELO YR EEZRG T 55IC
(CC PHY ZZ) &, *E“JF@?-@Eﬁmﬂ1ﬁl:§%miéﬂ\§ﬁiﬁ U#Ed, LV]./
- - Factory default data for inspection is written. Users must rewrite this bit data as Lv3
appropriate value to retrieve correction value of physical sensor.
18h-19h 00h CC_PHY_ZF[15:0] R/W
(CC_PHY_ZF) - II._\\//g/
(CC_PHY_ZzS) - II__\\//13/
1Ch-1Dh 00h CC_PHY_FZ[15:0] R/W
(CC_PHY_F2) ) LL‘\’}S/
1Eh-1Fh 00h CC_PHY_FF[15:0] R/W
(CC_PHY_FF) - e
(CC_PHY_FS) - II__\\//13/
22h-23h 00h CC_PHY_SZ[15:0] R/W
(CC_PHY_S2) ) LL‘\’,13/
(CC_PHY_SF) - II__\\/IE/
26h-27h 00h CC_PHY_SS[15:0] R/W
(CC_PHY_SS) - II__\\//13/
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Address Ir\'/'at:a' Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bt | Bit0 | R/W
**h CC_PHY_TZ[15:0] / CC_EXTSENS_Z[15:0] R/W
28h-29h TISHERIC. BERT N EZTAENFET, LU HEEZRBIEAICE. K
EvhOT—REEUGEICESRZ ILENHYET, Lv1/
(CC_PHY_TZ2) ) o ) . L V3
Factory default data for inspection is written. Users must rewrite this bit data as
appropriate value to retrieve correction value of sensor.
**h CC_PHY_TF[15:0] / CC_EXTSENS_F[15:0] R/W
2Ah-2Bh TIGHERIC. BERT N EZTAENFET, LU HEEZRBTEAICE K
EvhOT—REEUGEICESRZ IBLENHYET, Lv1/
(CC_PHY_TF) ) o ) . L V3
Factory default data for inspection is written. Users must rewrite this bit data as
appropriate value to retrieve correction value of sensor.
**h CC_PHY_TS[15:0] / CC_EXTSENS_S[15:0] R/W
2Ch-2Dh TIEHERIC. BERT N EZTAENFET, LU HEEZRBTEAICE K
EvbOT—R%EEUGEICESRZILENHYET, Lv1/
(CC_PHY_TS) ) o ) . L V3
Factory default data for inspection is written. Users must rewrite this bit data as
appropriate value to retrieve correction value of sensor.
**h CC_EXTSENS_T[15:0] R/W
PEEE TIBHARIC RERT P BERENET . L PREBERETAICE. X
(CC_EXTSENS) EvhOF—5E B GBI EERADLENBYET L1/
Factory default data for inspection is written. Users must rewrite this bit data as Lv3
appropriate value to retrieve correction value of sensor.
13-2-8. CC_SET_SHIFT (Addr. = 30h to 37h)
EvtITRDEEMIL, 10-4 IBSER / For details of the bit shift, see 10-4.
Initial . . . . . . . .
Address Val Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 R/W
**h BS_INTSENS_F[3:0] BS_INTSENS_S[3:0] R/W
IHEEAEFIC. BERT ANEEAFNFET, to YR EBEEZIRET H5IZIE.
30h KEVROT—AE BB EERZIVLENHYET, Lv1/
Factory default data for inspection is written. Users must rewrite this bit data as Lv3
appropriate value to retrieve correction value of sensor.
**h BS_INTSENS_T[3:0] BS_PHY_ZF[3:0] R/W
TISHERKIC.RERAT I EERENET LU TR EBEZIREBT 551,
3th RE VDT —SE BB ES BRI DBERBYET . Lv1/
Factory default data for inspection is written. Users must rewrite this bit data as Lv3
appropriate value to retrieve correction value of sensor.
00h BS_PHY_ZS[3:0] ‘ BS_PHY_FF[3:0] R/W
32h vi/
j LV3
00h BS_PHY_FS[3:0] ‘ BS_PHY_F[3:0] R/W
33h vi/
} LV3
00h BS_PHY_SF[3:0] ‘ BS_PHY_SS[3:0] R/W
34h Lv1/
j LV3
00h BS_PHY_S[3:0] ‘ BS_PHY_TF[3:0]/BS_EXTSENS_F[3:0] R/W
35h Lv1/
B LV3
00h BS_PHY_TS[3:0]/BS_EXTSENS_S[3:0] | BS_PHY_T[3:0]/BS_EXTSENS_T[3:0] R/W
36h Lv1/
B LV3
00h BS_EXTSENS_NUMER[3:0] ‘ BS_EXTSENS_DENOM[3:0] R/W
37h vi/
j LV3
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13-2-9. TRIM (Addr. = 38h to 3Bh)

Address I:'/';:a' Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0 | R/W
**h Reserve or Unused R/W
38h-3Bh Reserve : BEREYMTY ., TIHHFABOREANDEEMI B TESL, Lv1/
Bit for inspection. Do not change the factory-configured setting. Lv3
13-2-10. RG_IO_SET (Addr. = 3Ch)
Initial . . . . . . . .
Address Val. Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 | Bitl | BitO | R/W
00h SEL_RAW SET_STAT DIS_RES_WIDTH DIS_FILT Unused Reserve R/W
SEL_RAW : JHJLEL R4 (Addr.00h~08h)(Z1&#h T BT —42% R E
Specifies data to be stored in result registers (Addr. 00h to 08h).
TOJIX#HIE®%T—%4 / 0: Post-correction data
M1]F#EIERMT—4 / 1: Pre-correction data
. A& bit ZM1IZERELIZHE . bit5,6 M (DIS_RES_WIDTH, SET_STAT) (%7€ I 5&
HEINFT, EVMEIL 24bit, 2 DHHELYET,
When this bit is set to “1”, bit 5 (DIS_RES_WIDTH) and bit 6 (SET_STAT) are ignored.
The bit is specified as 24bit and 2's complement.
SET_STAT : UHILR)—FaTU RETHISERAHE LT —RIAT—EREEHEINES
MERELET,
Specifies whether to include status in the read data during execution of
result read command.
Ob: HAHLT—HDEBERAT—RREEHHL
(24bit/16bit DRIFEFERZ IS AIRE
Status is not included in the start of read data.
(24-/16-bit measurement result can be obtained.)
1b: FAHLT—RADEBEIZRT—EREEDD
Status is included in the start of read data.
(RTF—RRE 22bit/14bit DRIEFERZERIFAIRE. T AL 2bit IV T)
(Status and 22-/14-bit measurement result can be obtained. Two low-order bltl_[\Zl?]
3ch bits are omitted.) LVi
AT—RREESHEE . £ 2bit ITTRAT—E2ANEBEOHRAENFET,
If status is included, the following status is embedded in top two bits. bltl_[\El(/)]
00b : FEWMBLEZILDEWFLLNT—4 LV3

New data
0lb: —EWMBLEIEOHIHENT—H
Old data that has been acquired once
i, BIREE . HLLU Yk, AD TRETRIICUFILE—RLIZIGED
AT—ARR(E.T01bITY,
Note that the status when the result is read before AD conversion, which is
after power on or reset, is "01b".
DIS_RES_WIDTH : ¥ )LhJ—Rav U FRITHICRAHTEVMEERELET
Specifies the bit width to read during execution of result read command.
+ Y MIELEIL. Addr=42h,CH2_SET ® CH2_TYPE[1:0]THE
Sensor types are specified in CH2_TYPE[1:0] of CH2_SET (Addr=42h).
Ob : UHIILraTUREDEYMEE TREEEET 5,
The bit width is fixed as follows:
ANEGEE Y [ Internal Temp Sensor : 16 bits
{1 Tyt [ Resistance bridge sensor : 24 bits
A&t Y/ Capacitance sensor : 16 bits
#§E4L / Unspecified : 24 bits
1b: UHFIILFaTUREEDOE YHMEZ 24bit 18ET B,
The bit width is set to 24 bits.
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DIS_FILT : SCL/SDA - F D A HT«)L43, HhAA—THlfE
Specifies the input filter and output slope control of SCL/SDA terminal.
ro] 740L4%Y. AA—JHl##HY / 0: With filter and slope control )
M) Z4)L48%40L, RA—HI##74L / 1: Without filter and slope control bﬁ_[\zl?]
T4ILABHY DIHE . Max T 50ns lBD R/ /A4 XERETHE Lv1
3Ch With filter, spike noise of up to 50ns width can be removed. )
AO—THBBHY DS . 15 Y, 5 FAUBRIE 10ns~300ns g
With slope control, the rise / the fall time is 10 to 300 ns. LV3
Reserve : HEREYITY, THHRFORENSEZMRATIZEL,
Bit for inspection. Do not change the factory-configured setting.
13-2-11. 12CADDR (Addr. = 3Dh)
Initial . . . . . . . .
Address Val. Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 | Bitl | Bit0 | R/W
4Ch Unused I2CADDR[6:0] R/W
3Dh I2CADDR[6:0] : I2C PRLREHRELET Lvi1/
Specifies I2C address. Lv3
13-2-12. CHx_FILT (Addr. = 3Eh to 40h)
Initial . . . . . . . .
Address Val. Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0 R/W
02h | CHO_OSR[1:0] CHO_AVG[2:0] cHosTABLE | CHO_SYM[1:0] R/W
/A | A7FLRD%EE 1 Standby/Sleep DLVFhh DIKETIT>THEEL,
This address setting should be set during Standby or Sleep.
CHO_OSR[1:0] : F¥=JL 0 D CIC T A—a  LhEREHRTE
Specifies CIC decimation ratio of ChO.
00b : 256
01b : 512
10b : 1024
11b : 2048
CHO_AVG[2:0] : Fv /L 0 DBIEFERDFHLRIKEERTE
Specifies the number of averaging times of CHO measurement result.
000b : 1 [E/1 time, bit 7k L/no bit-shift
001b : 2 [E]/2 times, £ 1bit > 7 k/right-shift by 1 bit
010b : 3 [E]/3 times, £ 1bit > 7 k/right-shift by 1 bit
011b : 4 [E1/4 times, £ 2bit 7 k/right-shift by 2 bits
3Eh 100b : 5 [|E]/5 times, & 2bit 7 ~/right-shift by 2 bits V2
101b : 6 [E]/6 times, & 2bit 7 /right-shift by 2 bits V2

110b : 7 [E]/7 times, & 2bit 7 /right-shift by 2 bits
111b : 8 [6]/8 times, & 3bit 7 /right-shift by 3 bits
CHO_STABLE : F+¥#JL 0 @ CIC 7¢)LAD{EAEMELZ LS HHiH% DSM 0wy Ll
REMTHRE, (ANREFLERE)
Specifies the initial operation stop period of CHO CIC filter by DSM clock ratio
(Time until inputs become stable).
Ob: 16
1b : 64 (for Debug)
CHO_SYM[1:0] : F¥1JL 0 O CIC Z4)LADFEAH HENEBIH ALGVEIRZE TS A—
LAVt ERB TERE.
Specifies the period of no initial data output of CHO CIC filter by decimation ratio.
00b : 1 (for Debug)
01b : 2 (for Debug)
10b : 3 (Initial Value)
11b : 4 (for Debug)
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Initial . . . . . . . .
Address V;a Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0 R/W
02h CH1_OSR[1:0] CH1_AVG[2:0] cH1_sTaBLE | CH1_SYM[1:0] R/W
3Fh FrrIb 1 I4LRIZET BHRE. REITBELTIE, CHO_FILT LY X458, Lv2/
Setting of CH1 filter. For details, see register CHO_FILT. Lv2
02h CH2_OSR[1:0] CH2_AVG[2:0] ‘ CH2_STABLE ‘ CH2_SYM[1:0] R/W
40h FrIL 2 T4 ILAIZET BERE. AEITELTIE, CHO_FILT LY X458, Lv2/
Setting of CH2 filter. For details, see register CHO_FILT. Lv2
13-2-13. CH1_SET (Addr. = 41h)
Initial . . . . . . . .
Address Val Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0 R/W
00h Unused CH1_OFFSET[5:0] R/W
FrrIL 1D CV EBREERA T EYREE(Cno)EERTE -
Specifies offset capacity (Civo) of CH1 CV conversion circuit.
FX7EfE / Setting Value : T&RZHR / See the table below
W CH1_OFFSET[5]=0 MCH1_OFFSET[5]=1
CH1_OFFSET[4:0] Coff CH1_OFFSET[4:0] Coff
4 3 2 1 0 [pF] 4 3 2 1 0 [pF]
0 0 0 0 0 0.00 0 0 0 0 0 0.00
0 0 0 0 1 0.25 0 0 0 0 1 -0.25
0 0 0 1 0 0.50 0 0 0 1 0 -0.50
0 0 0 1 1 0.75 0 0 0 1 1 -0.75
0 0 1 0 0 1.00 0 0 1 0 0 -1.00
41h o o | 1 | o | 125 o | o | 1 | o | 1 —125] | Lv3/
0 0 1 1 0 1.50 0 0 1 1 0 ~1.50 Lv3
0 0 1 1 1 1.75 0 0 1 1 1 -1.75
0 1 0 0 0 2.00 0 1 0 0 0 -2.00
0 1 0 0 1 2.25 0 1 0 0 1 -2.25
0 1 0 1 0 2.50 0 1 0 1 0 -2.50
0 1 0 1 1 2.75 0 1 0 1 1 -2.75
0 1 1 0 0 3.00 0 1 1 0 0 -3.00
0 1 1 0 1 3.25 0 1 1 0 1 -3.25
0 1 1 1 0 3.50 0 1 1 1 0 -3.50
0 1 1 1 1 3.75 0 1 1 1 1 -3.75
1 * * * * for TEST 1 * * * * for TEST

BRIV HTIERER / Not used for Resistance bridge sensor.
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13-2-14. CH2_SET (Addr. = 42h)

Address

Initial
Val.

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0

R/W

42h

00h

Unused CH2_CON CH2_CON_VREFN CH2_TYPE[1:0]

R/W

CH2_CON : CH1 ZE#eh (D CH2(A2P/A2M)DIKREZER TE
Specifies the state of CH2 (A2P/A2M) during CH1 conversion.
BRIy TIERMER / Not used for Resistance bridge sensor.
CH2_CON_VREFN : DSM Fi VREFN #iR{ES
VREFN selection signal for DSM
NEEFDAVE—F U XHMEL COM RAYF DA AR EICHE T 55612
#®
Specifies when external sensor impedance is low and COM SW ON resistance affects
the characteristics.
l01(& VREFN i FICE R
0: Directly connects to VREFN terminal
M1]1& COM2 #HF (< #Efk (B E—F VXt 4 )
1: Connects to COM2 terminal (for low-impedance sensors)
CH2_TYPE[1:0] : FvRIL 2 [THESn b HELZHELES,
Specifies a sensor to be connected to CH2.
0*b : T v+ Resistance bridge sensor
10b : BEtIY (BT v RE) Temperature sensor (Resistance bridge type)

11b : ZI1EE&E / Prohibition setting

Lv3/
Lv3

13-2-15. MON_SET (Addr. = 43h)

Address

Val.

Initial

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0

R/W

43h

00h

Unused SEL_GPO[5:0]

R/W

SEL_GPO[5:0] : GPO i FDE%E
Specifies GPO terminal.
SEL_GPO[5:0]:
011000b : DRDY {E& %71 / Outputs DRDY signal.
011001b : DRDYB &% /1 / Outputs DRDYB signal.
XEFDMDERTEL, TEST A / Other settings are made for TEST.
DRDY(B)I&. AD T —24HE T BEES
DRDY(B) is a signal notifying completion of AD conversion data preparation.

Lv3/
Lv3
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13-2-16. ACCS_CTRL (Addr. = 44h)

Address I:‘,';:a' Bit7 | Bit6 | Bit5 | Bit4 | Bit3 Bit2 Bitl | Bit0 | R/W
00h Unused EN_LV3 CTL_EN_LV3 EN_LV2 R/W
LORADT I AHIBREHIEILET . / Restricts register access.
LV2 ME&E / :Setting of LV2
@D AFRLREY—F (LPRETFRLAEEHICNACK THHELEY)
Reads this address. (Sends NACK after register address designation.)
@ Data=01h #54+ (ZOF+H. NACK TIHELED)
Writes the data 01h. (Sends NACK as well.)
® ATFFLR%EY—FKL. Data=01h #H2 (V2 DRETHDHLEHER)
Reads this address to confirm Data = 01h. (Confirms LV2 setting is applied.)
44h LV3 ME&TE / :Setting of LV3 Special
@ AFRLREY—F (LPRET7RLAEEHICNACK THHELEY)
Reads this address. (Sends NACK after register address designation.)
@ Data=01h #3514+ (COBH.NACK TIHELET)
Writes the data 01h. (Sends NACK as well.)
® A7KFLZR%J—FK [ Reads this address.
@ Data=03h #54 b / Writes the data 03h.
® A7FLZR%J—FK [ Reads this address.
® Data=07h #54k / Writes the data 07h.
@ ATFELR%F!—RL. Data=05h ##R(LV3 DHEE THHLEMHER)

Reads this address to confirm Data = 05h. (Confirms LV3 setting is applied.)

LITFIZ, 7O RGIRERRT 20 . BARMGERE I+ —TINERLET . TR TRZLEQTHY . LORET
FLRIEEHDAL—TE NACK TIHELF YA, £l T Data=01h #8529 52T R ICITTAMT HIEMNT

EEX D

These are concrete communication formats to release the access restriction. Regarding @), the slave sends
NACK after the register address is designated. After that, when this address receives Data=01h, the data can
be written to this IC.

@ Addr=44h Read

@ Addr.=44h
Data=01h Write

® Addr=44h Read

@ Addr.=44h
Data=03h Write

® Addr=44h Read

Addr.=44h
® Data=07h Write

@ Addr=44h Read

4

Slave address

W|:| Register address NI S Slave address | R | A | FF

(%]

Slave address

W|A | Register address |N| 01 |Nl

Slave address

Register address A I S Slave address | R|A | o1

[o] [«]

Register address Iil 03 IJ

Slave address | w

| S | Slave address W|A | Register address |A I S | Slave address | R | A | 03
| S | Slave address W|A | Register address |A | 07 |A l
| S | Slave address W|A | Register address |A I S | Slave address | R | A | 05

: START condition . : STOP condition IE| : READ (H) : WRITE (L)

XF: AL—TDIEE  / Bold: Slave response IEI . NACK (H . ACK(L
H=E - R RAMSD I/ Thin: Control from master ’ (H) ' w

Fig.

13.1 7R HIBRAERR / Access restriction release

MM3829A30XD
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13-2-17. VER (Addr. = 45h)

Address I:'/';:a' Bit7 | Bit6 | Bit5 | Bit4 | Bit3 Bit2 Bitl | Bit0 | R/W
—h | CHIP_VER R/-
45h
TBD LV_3/
13-2-18. TEST (Addr. = 46h to 4Dh)
Initial . . . . . . . .
Address Val Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 R/W
00h Reserve R/-
46h
TBD LV_3/
00h Reserve or Unused R/W
47h-4Dh Reserve : BEREYFTYT , TIHHARHOHRENSEE AL TIZEL, Lv3/
Bit for inspection. Do not change the factory-configured setting. Lv3
13-2-19. NVM_TEST (Addr. = 4Eh to 4Fh)
Initial . . . . . . . .
Address Val Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0 R/W
00h BULK_ODD_EN | BULK_EVEN_EN | MREAD_EN | CCMON_EN | OSCMON_EN MARGIN_TRIM[2:0] R/W
4Eh NVM X +H / For NVM TEST Lv3/
S£#MILR#% / Details are separately described. Lv3
00h VTUNMON_EN | coreems.omen | OSC_OVREN | oscistes won en Unused | DIS_CP | DIS_PROG | DIS_ERASE | R/W
4Fh NVM X +H / For NVM TEST Lv3/
S£#MIL A% / Details are separately described. Lv3

MM3829A30XD
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14. NVM (Non-volatile memory)

MM3829 (F7 RV EENIZVJE, Eo Y HEEGEDRFEDT=HIZ NVM(Non-volatile memory)Z AL
TWET, 16bit IETT DT, 7UERE 16bit B TITo>TIZELY,

MM3829 contains NVM (Non-volatile memory) in order to store trim values for analog circuit and sensor
correction values. This is 16-bit width and access should be done by 16 bits.

EEAHAHEERESIL 100 B TY,
The data can be written 100 times.

NVM [Z[&. Idle JREEIZERE D £ 2ms LU E#F#ELI-&IC. 7ORRALTTELY,
Before accessing NVM, this IC should be set in Idle Mode and wait at least 2 ms.

14-1. NVM 7KL A<v7 / NVM Address map
NVM 21, L R AR T 7 X HIR (Read #iIBR . Write HIBR) ZEXELTWVET,
In NVM, access restriction (Read, Write) is specified.
TOERAFIRARIEL D RAERRT, ETOTRL A% LV3(Read. Write) ELTLVET,
The access restriction is the same as that for registers, and LV3 (Read, Write) is set for all addresses.
NVM [Z5tL Read, Write 3% &I(Z1&. Addr.=44h, bit[2:0]% R E T 2DENHYET,
To read data from / write to NVM, setting of bit[2:0] (Addr.=44h) is needed.

REBOT—2DRYBRHDE. Fouv i v LEEEERLTVET,

This IC has checksum function to detect incorrect data in this memory region.

Fryo Y LFERIE, Addr=7Fh [ZHEML . Fy oY LA RIE Addr.=7Fh T—3ZR<{ETDT—2TT,
Checksum result is stored in Addr.=7Fh. The checksum function is applied to all data excluding the data
stored in 7Fh.

Reserve [FH®RERAEVFTY , THHEROERENSESHMR LTS,
Reserve is the bit for inspection. Do not change the factory-configured setting.

ENTA—EDOFHMIE. LORITVTER,
For details of each parameter, see Register map.

Table 14.1 NVM 7KL X<wv 7 / NVM address map

Addr 1?__(?/ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
Reserve TSTBY[2:0] Reserve MODE[2:0]

15-8 ¥ :MODE[2:0]% FistE LLI-HE (L. Sleep IZBFBLET

60h Note: If setting of MODE [2: 0] is as follows, the IC will shift to Sleep Mode.
100b (Reset), 110b (BootLoad)

7-0 SET_SEQ[1:0] EN_3RD[1:0] EN_2ND[1:0] EN_1ST[1:0]
61h 15-0 | CC_INTSENS_Z[15:0]
62h 15-0 | CC_INTSENS_F[15:0]
63h 15-0 | CC_INTSENS_S[15:0]
64h 15-0 CC_INTSENS_T[15:0]
65h 15-0 | CC_PHY_zZ[15:0]
66h 15-0 | CC_PHY_zF[15:0]
67h 15-0 | CC_PHY_zS[15:0]
68h 15-0 | CC_PHY_FZ[15:0]
69h 15-0 | CC_PHY_FF[15:0]
6Ah 15-0 | CC_PHY_FS[15:0]
6Bh 15-0 | CC_PHY_SZ[15:0]
6Ch 15-0 | CC_PHY_SF[15:0]
6Dh 15-0 | CC_PHY_SS[15:0]

MM3829A30XD
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Addr 1'75-(?/ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
6Eh 15-0 CC_PHY_TZ[15:0] / CC_EXTSENS_Z[15:0]
6Fh 15-0 CC_PHY_TF[15:0] / CC_EXTSENS_F[15:0]
70h 15-0 CC_PHY_TS[15:0] / CC_EXTSENS_S[15:0]
71h 15-0 CC_EXTSENS_T[15:0]
15-8 BS_INTSENS_F[3:0] BS_INTSENS_S[3:0]
7ar 7-0 BS_INTSENS_T[3:0] BS_PHY_ZF[3:0]
15-8 BS_PHY_ZS[3:0] BS_PHY_FF[3:0]
7l 7-0 BS_PHY_FS[3:0] BS_PHY_F[3:0]
15-8 BS_PHY_SF[3:0] BS_PHY_SS[3:0]
g 7-0 BS_PHY_S[3:0] BS_PHY_TF[3:0] / BS_EXTSENS_F[3:0]
15-8 BS_PHY_TS[3:0] / BS_EXTSENS_S[3:0] BS_PHY_T[3:0] / BS_EXTSENS_T[3:0]
78 7-0 BS_EXTSENS_NUMER[3:0] BS_EXTSENS_DENOM[3:0]
76h ~ 15-0 Reserve
77h
28h 15-8 SEL_RAW | SET_STAT \[I’VIISD—TR:S— DIS_FILT Reserve
7-0 Reserve 12C Address[6:0]
15-8 CHO_OSR[1:0] CHO_AVG[2:0] CHO_STABLE CHO_SYM[1:0]
7Rl 7-0 CH1_OSR[1:0] CH1_AVG[2:0] cHismsle | CH1_SYM[1:0]
15-8 CH2_OSR[1:0] CH2_AVG[2:0] cz_staste | CH2_SYM[1:0]
A 7-0 Reserve CH1_OFFSET[5:0]
15-8 | Reserve | CH2_CON | oo couvmens | CH2_TYPE[1:0]
72 7-0 Reserve | SEL_GPO[5:0]
158 RES_WAFER[7:0]
Result of wafer test
7Ch
Reserve
7-0
Reserve
LNO[7:0]
15-8 | LNO[7:0] : LNO[11:0] contains the value that the values of LNO[7:0], LNO[10:8], and LNO[11] are
7Dh coupled, and represents the lot humber (0 to 4095).
720 LNO[10:8] WNO[4:0]
WNO[4:0] : Wafer number (1 to 25)
(sg | LNO[L1] | XADDR6:0]
XADDR([6:0] : Wafer X axis
7 720 YADDR[7:0]
YADDR[7:0] : Wafer Y axis
7Fh 15-0 FxvY LGB / Check Sum area CRC16CCITT[15:0]

Addr.=7Ch~7Eh @ 3 7FL R DT —4I%, wafer test B IZH& LIz F v TFL—HEY T ADIEHRTT A, 1
—H—PMEET—RICESRA ARG EIEE L THERTHIELARETT,

Three addresses (7h to 7Eh) contain the data for chip traceability stored after the wafer test. They can be
also used as a region that can be overwritten by users.

BL, 2—HF—HDKRFRLRIZEET 2 EETALHEE, UTORICTEERLET,
Note that users must rewrite data to this address with attention to the point below.

BRAFYTBEOBHETIAICE. BREBICEEFAFEFNTAEANBELLYET O T, —F—FHLT
—53% FEZT LRI, TOT—2ZRRICREFELTCEDELNHYET .

The data written before shipment is needed when Mitsumi traces data of each chip. Therefore, the original
data must be stored in another medium before users rewrite the data.
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15. {5 / EXAMPLE OF USE

15-1. [ AR @A 28 Y / TYPICAL APPLICATION CIRCUIT @ CAPACITANCE SENSOR

Power-supply voltage for MCU
——

VRG

L AFE IC MM3829 RG WRG
0.1uF

. i 5}

HEATER ,—ﬁ ¢

13f

| 1o

LR» Re Mcu 7;;—
7]

Temp. 9 bt
somp: & wRoPR |

: REGI

| wosc RSTB

10/ GPO

A2p_[18}

AM [20}

Digital

osc NVM
CDRVB E'j ‘ DRV
Sensor rT
24bit
e y——{ s ] e ]

com2 [14o 14

—i-
T
a4

Fig. 15.1 ®E %t > 4 / Capacitance sensor

ST+ REICEET 2:FEZEIE / Precautions for external capacitor
1) ICEEBEDA. VDD50, VRG HFIZIXHTIREDIL TUoHEEHELTT S,
VDD50 and VRG terminals should be connected with specified capacitors so that the IC can be stable.

2) VDDS0 #mFIZId. AFME=1.0uF, REREHBE=220% LT, BEHFE=:2%LUTOEZ3Iy/0
UTUYDERERELET,
For VDD50 terminal, we recommend to use a ceramic capacitor having a nominal value of 1.0 uF,
capacitance tolerance of £20% or less, and temperature characteristics of £22% or less.

3) VRG HFICIE, AFME=0.1uF, BEBT=HFRTE=210%UT. BEHMH=215%UTDEZ3Iyra>
TUOYOFEREHELET, F-. REROGEE. ICHBERTIRNLHYET .
For VRG terminal, we recommend to use a ceramic capacitor having a nominal value of 0.1 uF,
capacitance tolerance of £10% or less, and temperature characteristics of £15% or less. If any
capacitor is not connected, this IC may be broken.

MM3829A30XD
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15-2. [ ARB@IEH T )yt 4 [ TYPICAL APPLICATION CIRCUIT @ Resistance bridge sensor

1and 2 pin Power-supply voltage for MCU
,,,,,,,,,,,,,,,,,,, connection can be
| - swapped or joined

——

1.0uF
0| Re MCcu 7;;—

DA 12C

0-1“i AFE IC MM3829

HEATER [g

Temp.
Sensor,

®—— LPRGPOR

Low Power
i REGI
MUX e I—, RSTB

Digital
(Power Shut-Off)

[6] TesT

Digital

orv [ie

DRV
Rl
AP Eﬂ—"—{ AMP
4®_MLE‘EM\D_‘

Fig. 15.2 #EH7)w P+ / Resistance bridge sensor

ST+ REICEET 2:FEZEIE / Precautions for external capacitor
1) ICEEBEDA. VDD50, VRG HFIZIXHTIREDIL TUoHEEHELTT S,
VDD50 and VRG terminals should be connected with specified capacitors so that the IC can be stable.

2) VDDS0 #mFIZId. AFME=1.0uF, REREHBE=220% LT, BEHFE=:2%LUTOEZ3Iy/0
UTUYDERERELET,
For VDD50 terminal, we recommend to use a ceramic capacitor having a nominal value of 1.0 uF,
capacitance tolerance of £20% or less, and temperature characteristics of £22% or less.

3) VRG HFICIE, AFME=0.1uF, BEBT=HFRTE=210%UT. BEHME=215%UTDES3Iyra>
TUOYOFERAEHELET, F-. RIEROGE. ICHBERTIRNLHYET .
For VRG terminal, we recommend to use a ceramic capacitor having a nominal value of 0.1 uF,
capacitance tolerance of £10% or less, and temperature characteristics of £15% or less. If any
capacitor is not connected, this IC may be broken.
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THEE
NOTES
(Z2 EDIEFE]

Safety Precautions

- B EREEEEOMLEICEHOTOETH, FEFERE—RICEBEXIEHETIEENHYET,
AKHESBESHERANEGE . REROBRBECHEICLIY AR OFEANREFIIMEN M EESINL
EDHNESIZ, BEROBREICBVLWT. BBERON—F I T7 VI 17 PR TLICHBRREHREET
STEEHRBELWLET AR, RS LUFERICIELTIE. RERICHTIRFOFERE REHE. 7—
BY— TIVr—230 /= MiE) BELURR N FERASNHEBOIIBKEGRAE ., BIERBPELEETH
BDSZ, NI LTLESW, F=, ERREHGEIHRHEOAERT—42. B, REFIZSRIHMHLAR.
TS5 L, 7TV X LZOMIGSARBAGEDEREERTIHEE. AMREM, LU RTLE
W;:é—?:l:%%ﬁb BEHRODERICEVWTGERATMEZHIL TSN, SR EAUEICHTIEEIEE
Ly o
Though Mitsumi Electric Co., Ltd. (hereinafter referred to as "Mitsumi") works continually to improve
our product's quality and reliability, semiconductor products may generally malfunction or fail.
Customers are responsible for complying with safety standards and for providing adequate designs and
safeguards for their hardware, software and systems which minimize risk and avoid situations in which
a malfunction or failure of this product could cause loss of human life, bodily injury, or damage to
property, including data loss or corruption. Before customers use this product, create designs including
this product, or incorporate this product into their own applications, customers must also refer to and
comply with (a) the latest versions or all of our relevant information, including without limitation,
product specifications, data sheets and application notes for this product and (b) the user’s manual,
handling instructions or all relevant information for any products which is to be used, or combined with
this products. Customers are solely responsible for all aspects of their own product design or
applications, including but not limited to (a) determining the appropriateness of the use of this product
in such design or applications; (b) evaluating and determining the applicability of any information
contained in this document, or in charts, diagrams, programs, algorithms, sample application circuits,
or any other referenced documents; and (c) validating all operating parameters for such designs and
applications. Mitsumi assumes no liability for customers’ product design or applications.

C ARHBIFOVE 1 —2-OAHEER - BEISHER - FHRIBES - T/EMRM-EXAORYN AV -RES. —REF
BERICERSNhSILEERILTEYET,
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.

T EEHESE (BEE-FIESE) OfEEReRICFRDLI Iy RBESHSE -HX/HLEEZITHEAE
PEZDOBIL. BRNCHHBEEROFTTTERWNLEEETLOB8BLWVLET,
If you have any intentions to apply this product to the units related to the control and safety of
transportation units (vehicles, trains, etc.), traffic signaling units, disaster-preventive & burglar-proof
units, or the like, contact our sales representatives in advance.

- MEFERES - BEPREES - RFOHEEESE - AR RHOIERRFRFCIXTERITESE TS,
Don't apply this product to any aeronautical & space systems, submarine repeaters, nuclear power
controllers, medical units involving the human life, or the like.

- FREICERALGWVESTE, CHEAORZ. BMERUERRELIRY, F-IhbolIHiGL-EET. REd
BEEITODV T . BROFEFETIEMAH LS EICIEBRNINTRRIZSVET LBV LET,
Before using this product, even when it is not used for the usage written above, notify and present us
beforehand if special care and attention are needed for its application, intended purpose, environment
of usage, risk, and the design or inspection specification corresponding to them.

 BPEROBENRESOLRRICEDILDELEHMNICROON-EEIEAHOFTRLL. BHNEIEEE L
VERAOAE XESBEAROMARTEICRESINDGLDENLETS,
If any damage to our customer is objectively identified to be caused by the defect of this product,
Mitsumi is responsible for it. In this case, Mitsumi is liable for the cost limited to the delivery price of
this product.
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(iCFAERE. sMFITEIER. SEALOFEEIE]
Application considerations during actual circuit design

- KEHRREICREHESINTOSEEMZE L, EREROBEENGEECHENAZHATL-HODLDTY, fito
T ERICABREZHEASNDGES T S EERHEERBDIZER - REHFRIFEL TS,
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.

 CHERAICHHOTFTFERARMRICEE, HIAA SN KET, CF S L UHERESELLLET,
Before using this product, please evaluate and confirm the actual application with this product mounted
and embedded.

. %u‘:'nI:i&iﬁﬁ‘]@ﬁﬁh“ﬁﬂﬁﬂéhé%ﬁb%%/%%@%&%%l:o%ib‘clzt:ﬁﬁi%&'uI:%%%Eﬂﬁéh
IREET, CEHMES LUREREBRELLV=LET,
To investigate the influence by applied transient load or external noise, It is necessary to evaluate and
confirm them with mounting this product to the actual application.

- ZERE. L\h}fgéi%éI:ﬁb‘ttﬁiiﬁ’&ﬁifﬁﬁLi?’& HEOBIROERICEETIENHY
FITDOT. AT HRRAERURATIHEAIZEL,
Any usage above the maximum rating may destroy this product or shorten the lifetime. Be sure to use
this product under the maximum rating.

CAHBOERESH(EREE/ER/BEES) M ENERXER/BEEENTOERAIZEVTL. BAR (B

BEFLUXRER/GEEMM, ERGEEELLE) TEHKLTHERAINGGESIE. EEMIZELUETTSEH
EINHIHYET, BHOERNEEEEN (SEEHARLA— #HERERE)ZIHREOSZ. FREED®
HEEMCIGL, FRERACHEABEEZEEL., BUGEERRHZEEVWVLEY ., EEOSFEADKE
[CIXEFEE. AABEE. HAERFDNGA—4EEED L RRHFBFEEINSBULETL—T12T
(—HEMICIERKRIEDB0% U T) ZLI-BIETOCHERAEHEVLET,
If you continue to use this product highly-loaded (applying high temperature, large current or high
voltage; or variation of temperature) even under the absolute maximum rating and even in the
operating range, the reliability of this product may decrease significantly. Please design appropriate
reliability in consideration of power dissipation and voltage corresponding to the temperature and
designed lifetime after confirming our individual reliability documents (such as reliability test report or
estimated failure rate). It is recommended that, before using this product, you appropriately derate the
maximum power dissipation (typically, 80% or less of the maximum value) considering parameters
includina ambient temperature, input voltaae, and output current.

[EHEEERICONTODEEEIE])
Precautions for Foreign Exchange and Foreign Trade Control Act

- AEICRBOHRRUHEMOSEINEABRUNEE S AR ICEIERLREEZEEEERY - HiifIC
ZEITHILDZHEHTHHE. NIFENHFLHTEEEARERFOHFAINBETT,
If you export or take products and technologies in this document which are subject to security trade
control based on the Foreign Exchange and Foreign Trade Act to overseas from Japan, permission of
the Japanese government is required.

(FEEMEEIZOVTOFESIE]
Prohibitions for Industrial Property Rights

. Kié*’ilzté’:*i@%fﬁﬁ% JINVIZFEDLAIABRLEENTHEYVETOT. RE S OFEA B HLSMZITAL
WEOIBFEVLEBRLEIFETS,
Since this document contains the contents related to our copyright and know-how, you are requested
not to use this document for any purpose other than the application of this product.

C COHSEFRALEEICKY. EEEOEEMEEICRDOABENREL-GE . BB RO EE 8%
BEEFEDLIZELEOUNCDEFELTIE., BHIFZFOEFEVFEFFADTI TRLIIESLY,
If a use of this product causes a dispute related to the industrial property rights of a third party,
Mitsumi has no liability for any disputes except those which arise directly from the manufacturing and
manufacturing method of our products.
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(BLEMEEEPLE)IOVWTOEEFR]
Precautions for Product Liability Act

- RHBORSERAXETEUGEREFICERTA2AELOEFRNGERBRICOTELTL., HHIFE
FEEEVIRETOTIT TEIZEL,
No responsibility is assumed by us for any consequence resulting from any wrong or improper use or
operation, etc. of this product.

[Zottd:EEEIE]
Others

- KEHREICREINT-NEZ. SHICEN CEHEXIIHERTHILFTREL LS,
Any part of the contents contained herein must not be reprinted or reproduced without our prior
permission.

- AR EORBABRICREZLNELIEE IR ATHEOSIZRPLCHERICHIZDEDEWLLET,
In case of any question arises out of the description in this specification, it shall be settled by the
consultation between both parties promptly.

- BEOMARERDID7REDEES. B1HELTORIMRRIEVITIFREFTEGRYET,
%ﬂﬁ.LTuBr#—C%fELT_L\fJ\&éT,\ :.I DLWTH, BHFERZEVIRFETOTI TEIZEL,
Mitsumi assures only the products in wafer if they are delivered in wafer.Please note that we are not
responsible for the defect which occurs during or after assembly process.

BYKWNLEDEE
ATTENTION

s AEGE—BEFHREBIEENTARCTHEAINSILEERLTEHE - HESN TEY., TROKIEFK
BRECTOMERAZEELEZERGTEGSNTEYFERE A, EVLELT, ‘F.:EIEF"CGJJEPE&Uﬁ':‘“I:!:ZK%nuO)
HEEICHEELTEAIBNAHYET OT. BERICEMNELTI 2R, FEEELCHEDSIAS
ERALFZEL,

HESCEHKRDBERE

I_l/m&UI—JIEEEi#s% E':gj—%)iiiﬁ
This product is designed and manufactured with the intention of normal use in general electronics. No
special circumstance as described below is considered for the use of it when it is designed. With this
reason, any use and storage under the circumstances below may affect the performance of this
product. Prior confirmation of performance and reliability is requested to customers.

Environment with strong static electricity or electromagnetic wave

Environment with high temperature or high humidity where dew condensation may occur

- ABRIF. TRSRERAZLTEYFE R, RFRODRAN RZZFTHRETOSEAFTE TS,
This product is not designed to withstand radioactivity, and must avoid using in a radioactive
environment.

 REBRERMXEEXTHEREINTEYETH EXTORBIZRENELEBSEINXEZELETLHELDE
L\T:ngsj—o
This specification is written in Japanese and English. The English text is faithfully translated into the
Japanese. However, if any question arises, Japanese text shall prevail.
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BN R
ADDITIONAL NOTES

KOOI TFEMNT B, ANV — Ry TAU T FAUT A —EHREBLET,
CUTAN—TDIAN—RTA T FRIEREN T,

It is recommended to use Au wires for wire bonding to assemble this wafer.
Wire bonding using Cu wires are not guaranteed.

Fl=. RROBILICH->TRETAV R TV TEHORET—DUETRICTEHHED L.
AETEFIHREEVELET.

Before production, you should fully evaluate safety margins of wire bonding conditions in the
actual assembly.
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1. @R / SCOPE
B IIN\RTERTOWBAEITERT 5,
Applied to a 8inch wafer packing to transport a wafer sale product to the destination.
2. NEME B4R / INNER BOX PACKING SPECIFICATION
2-1. D z/\RNEZERE , Wafer Inner Packing
DIN\REHDIE. VNREERAORTETROFLGEV/N\IHETET S,
The wafer inner packing use an exclusive box, it is shown the following detail.
/A
EEH L > «— J5# o
RIEIMN, (T (Packing lid)
(CUSh'on) \/ Wafer #13
s
BG3, Wafer #11
s
sutocs CANCOSCLGASRIAT® ™ pon W RS —
= (Wafer) @
¢ AR—H— Wafer #03
(Space) Wafer #02
Wafer #01
— Yye-Lh-2
(Packing Box)
{ER## , Materials
O T/\EaFE; F B =L
Wafer Packing Box ; polyvinyl chloride
Q@M EFFEILIVT+—L
Cushion ; Non—electrification urethane foam.
@AR—Y—: JJoR—/\—
Space ; Clean paper
/A 2-2.79 1/ \IUERAEL / Maximum Packing Quantity
1~138&9 5, / 1~13 wafers/box
3. HEZE / SHIPPING LABEL
3-1. HEZ®H{t / Attached shipping label
DxN\HEEF., v/ MEBROEIZEEYTITS,
Wafer shipping label is attached on the packing lid.
/N 2014.07.28 |P4 6-218 |BERETIE / teatEiE a1l s #Ha—k | BEES

* | /X 20190328
& |/2\2020.06.08
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3-2. WafertHEED KRR / CONTENTS OF WAFER SHIPPING LABEL.
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ORRZE
Model Name
@FvT& ;T/\NO—TOERSUI%
Chip number ; wafer number—process rank
@BYkNO; EHOVLEDIHEFEHDOOVIE
Lot number ; all entry
@INiHHE BT E LV T/
Subtotal quantity ; Shipping quantity and wafer quantity
BEHHE  MNRHAHMEOEHHEV T/
Total quantity ; shipping quantity and wafer quantity in all
@HAEIT/NOYINOEREIINIDERRBESLUVSEFEY
Wafer lot number , Wafer ID code, chip quantity and vield.
QHEFHRAHEEY 1>

Outgoing inspection stamp or signature

X MABEEIRERREITIHEZR/NMMBIVINTHATLILDET D,

Amount which satisfies quantity of orders is delivered with minimum quantity of sheets wafer.

anp
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4. IRRERZ8E /  FINAL PACKING CONDITIONS

[

DINEFRABICANTZL, BORKEEEZEEOQAUNURTLESH . ZD LIS
WaferHEZ#LY T, B FHEEE ——ILICTEZE/\wIREIKRREIZT S,

After pack in wafers to packing box , and secure the packing lid and the box with mobilon
band. Shipping label is attached on the packing lid, packing box is formed a vacuum by vinyl.
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OUTER BOX PACKING SPECIFICATION
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6. % (EIAJ EDR-4701B) / STORAGE (EIAJ EDR-4701B)
FRERBIZLUTOEHTHRELTLEELY,, / Keep following conditions on Strage.
6-1. IR EIREE / STORAGE CONDITIONS

mE:15~35°C

Temperature: 15~35°C

IBE:45~75%

Humidity : 45~75%

EmGEBREMEDZELZITIRVMGRT

This product must preserve in depository where do not suffer from volatile chemicals

and so on.
6-2. {REHIE / STORAGE DEADLINE

OV T/EBFEEEHLTLELNES 37 A
In the case of unopened wafer packing box:3 months

Q& EIRER (30°CERUT) RIERSAT7HICRETHEEE208UNLET S,
This product can preserve within 20 days in condition of dry Nitrogen (dew point is
less than —30°C) or dry air after opened.

@UINRAEMNSIYH LIz, FYTOMA I THEEETIETOHRIESALNET B,
The time limit of chip assembly is permitted within 5 days after wafer take out from
wafer packing box.

TRREFHEHRLGVWAE SN, RE LRBEEZELCTH IBH (KR T EEE
A\ BHBEVEDET S,
A No responsibility is assumed by MITSUMI ELECTRIC CO.,LTD when it use from

above unsatisfactory condition and then it happen quality problem.
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