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BT H apu
0.00 2025/09/25 | ¥k
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155 4.1 745 HTIG I IE A B 1 A 244
2.5 4.3 7. Fiih ENOB HIilik He
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A PMD040B

"j! PADAUK 24 AR AR

1. SHEH
1.1, FERHE

HEHiE: 3V ~ 5.5V

N ER AT FRIE 25O ES:  1x, 2x, 4X, 8x, 16X, 32X, 64X, 128x

s BFEEZE: 10Hz, 20Hz, 40Hz, 80Hz, 160Hz, 320Hz, 640Hz, 1280Hz
W HAT B4

P T RE

IR 4%

PR U A

4% SOP-8

TAEREEH: -40°C ~85°C

*

® 6 6 6 O O 0 o

1.2. MH

& REFT

& FREfLIRE
| VK

& BERGR
L AR A

1.3. R

& PMDO040B & — 3 A A 240 4 N BiE ) 24 {7 Delta-Sigma A/D #4#% . & G145 7] 4 FE1 25 70K 4% (PGA) T RE -
Fa% 24 f170 A-X RIS . PR a8 AR FEAL 8

€ PGA B 1x.2x.4x.... 64x. 128x a3k lii. A-X BifHHas BA 24 A, fthBdid % ar N 10Hz,
20Hz. 40Hz......E| 1280Hz #ATiEF.

¢ PMDO040B mi@EiT M2k SPI #: 0t MCU 4], ‘B n] DLk N B, DLF 4 RS .
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2. RGBT T HER]

PMDO040B & —#{&Ih#t. B E A-2 ADC. EHNE—IN=MF4% ADC. —PESNIEEMN—NEE
FRIEES . 1% ADC KH = AR A 2 AU A OCR BOR S, it 128 5 RifaE. PGA 182 128 fif
B, BT 205 £, HIFEHBEEN 5V.

PMDO040B & RC E¥F%s, LHINT Xtal. ©r/LUER DOUT #1 SCLK FC&E ZFIhig. i, 7T
G ZE S SR AL, e IE T DI IIR B . WE 24> PGA A3 H1 ADC it Bl %,

PMDO040B it —MHJEIF R, M TIRAFREA KGRI, EIEWEEAT, JFRME, REMLRE Bt
SR AER AT, JFRATIF, WORM AR -

VDD GND
0 o
VREFOUT O———— IR
VREFP Q
/ DSADC

Filter
SCLK

AIN_P O "~ o ’
AIN_NE‘; MUX PGA> psm || Decimation I DOUT

/

Temperature
Sensor

Oscillator

1: PMDO040B K
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3. 5IHI5BEC R Ui

U/
(@)
VREFP 1 8 VREFOUT
GND 2 7 VDD
SOP8
AIN_N 3 6 DOUT
AIN_P 4 5 SCLK
PMD040B-S08A(SOPS)
5 %mS | SIHBHK L PNE: T Ui BA
1 VREFP Al IERZER AR
2 GND GND Hh
3 AIN_N A UL ERTPN
4 AIN_P Al RCEVE TN
5 SCLK DI SPI B g
6 DOUT DI/DO SPI i i N\ M
7 VDD PWR M/
8 VREFOUT AO NREE =2 hEi
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4. B[R
4.1. IR

PMD040B

24 AR AR

AR e PR ASE T -40°C &2 +85°C. +25°C B Ay AYRIAG, Bk B 75 ) A A 28 34048

VDD=5.0V %1f F 3k,

S5 4 B/ME HARIE BNE BAr
AL B YR
FH i VDD 3 5 55 \Y;
PGA=1x, 2x 0.85 mA
YA (VDD=5V) PGA=4x-128x 1.50 mA
T HE, 0.1 uA
PGA=1x, 2x 0.65 mA
YR RV ((vDD=3.3V) PGA=4x-128x 1.20 mA
T HE, 0.1 uA
VPN
+0.5VREF/Gain
e VREF=VDD=5V
L AN A +19.5 mV
PGA=128x
(AINP-AINN)
VREF=VDD=3V
+11.7 mV
PGA=128x
. PGA=1x, 2x GND+0.1 VDD-0.1 V
A N R
PGA=4x-128x GND+1.4 VDD-1.5 V
PGA=1x 1.2 nA
‘ PGA=2x 1.8 nA
248 %6 i N HL IR
PGA=4x 3.9 nA
PGA=128x 4 nA
PGA=1x 3 nA
. . PGA=2x 0.75 nA
ZEH N HLIR
PGA=4x 2.2 nA
PGA=128x 0.02 nA

LA AT A 23 T PGA (AT A s ORER ) M TAEVEHL, B PGA fufth ab T B ik

02 ] PAY N A P PR R P R AV Rl th 52 BT ADC (196 207 o e
R FL I AR R A R
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v A
=
j PADAUK 24 NAREUE A
Z %4 B/ME HRIAE BAE B
REGitERE
YRR TC R A 24 Bits
B = 10 SPS
B P P U TE R TE] 4 Conversions
P-P I DR=10, PGA=128x 174 (VREF=5V) nv, p-p
20.5 (VREF=5V)
ENOB DR=10, PGA=128x Bits
20.0 (VREF=3.3V)
INL PGA=128x +15 ppm
LN T A S PGA=128x +5 uVv
LNy AL 22 PGA=128x +20 nV/'C
WA iRE PGA=128x +0.5 %
1255 Gain drift PGA=128x 30 ppm/°C
FEHE R
L R UE RN
1.5 VDD VDD
(VREFP) Vv
B, [ 2 v B
VDD
(VREFOUT) Vv
B ERIEF R
. VDD=5V, Isw=20mA ohm
FIEALH (Ron)
VDD=3V, Isw=20mA 10 ohm
JE I T I LR 20 mA
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'j' PADAUK 24 MR EE AR
e 211 *AF B/ME HRUE BAME BphL

BriN\ it

VIH 0.6*VDD VDD Y%
VIL GND 0.4*VDD Y%
VOH IOH=1mA VDD-0.5 VDD Y%
VOL IOL=1mA GND 0.2*VDD Y%
iRgz

OSC Iih4igi 5.243 MHz
OSC 4 100 ppm/°C
B R

ik W i 2 +3 °C

* A R AT AR 2% I AR 2 R S RS

4.2. BXTERAPEE

IH BUETERE | KA &
HJEHE VDD 3V ~6V I RORHUEE, AT RE PR IC
CTPANGEN A -0.3V ~ VDD + 0.3V
TAEREE -40°C ~ 85°C
R 150°C
1AL -50°C ~ 125°C
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4.3. A% (ENOB)

ENOB VDD=5V
(RMS) IR R 10 20 40 80 160 320 640 1280
x1 22.0 216 211 20.6 20.0 19.5 18.9 18.2
x2 22.2 21.6 211 20.6 20.1 19.6 19.0 18.4
x4 22.0 215 21.0 20.5 20.0 19.5 19.0 18.2
x8 22.0 215 21.0 20.6 20.0 19.5 18.8 18.2

PGA 8%

x16 21.9 214 20.9 204 19.9 19.4 18.8 18.0
x32 21.7 21.3 20.8 20.3 19.8 19.3 18.6 18.0
x64 21.3 20.8 20.3 19.8 19.3 18.9 18.3 17.7
x128 20.6 20.1 19.6 19.1 18.6 18.1 17.6 17.0

ENOB VDD=4V
(RMS) FIRER 10 20 40 80 160 320 640 1280
x1 21.6 21.2 20.7 20.2 19.6 19.1 18.7 17.9
x2 21.8 214 20.8 20.3 19.8 19.3 18.8 18.2
x4 21.6 21.2 20.7 20.2 19.7 19.1 18.6 17.9
PGA f#t x8 21.7 21.2 20.7 20.1 19.6 19.1 18.6 17.9
x16 21.6 21.0 20.6 20.1 19.6 19.1 18.5 18.0
x32 214 20.9 20.5 19.9 19.4 18.9 18.4 17.8
x64 21.0 20.5 20.0 19.5 19.1 18.6 18.0 17.4
x128 20.3 19.8 19.3 18.8 18.4 17.7 17.4 16.7

ENOB VDD=3V
(RMS) BEER 10 20 40 80 160 320 640 1280
x1 21.2 20.7 20.3 19.7 19.1 18.6 18.2 17.6
x2 21.3 21.0 204 19.8 19.4 18.9 18.4 17.9
x4 211 20.8 20.2 19.7 19.1 18.6 18.2 17.5
PGA 1835 x8 21.2 20.7 20.2 19.7 19.2 18.7 18.1 17.5
x16 21.2 20.6 20.2 19.6 19.0 18.6 18.1 17.6
x32 21.0 20.5 20.0 19.5 19.0 18.5 17.9 17.4
x64 20.6 20.1 19.6 19.1 18.6 18.0 17.6 171
x128 19.9 194 18.9 18.4 17.9 17.4 16.8 16.3
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5. ThREULEH

PMDO040B & —# k5% 1) 24 fi7 ADC, f4EMKME PGA. WEBIRZ o = MAAL 0 ] 85 A0 7 JE Uk 2% .
BaEm L IEE N 10 SPS B H K 50Hz Al 60Hz At /7, 76 7 22 50 IR, $dm 4 i Al =ik 1280
SPS.

5.1. BRI HI 3

ADC (¥t NS 5 I i@ I il B 54745 cfgri[1:0] A AIN_P. AIN_N Sl AL Ak i Hh A5 5 sk 34
EoMET

PMDO040B mJ#2ft 1x. 2x. 4x. ... 64x. 128x ZEAN[E R WE . k8 1x 5 2x W, PGA ¥
KHLLTE ke BB S PGA, UEH] PGA Zphas iR S5 . ik o i ot B E I
PGA #JF)a, JHieft 4 5% 128 EIG Atk i, FLE 748 cfgr2[0]. cfgr2[4] F1 cfgr2[7:5] F T-#% i3 a5

WHE,
MUX-2

AIN. P O—— —> —>
Al N_N MUX-1 PGA PGA_BUF DSM

: ——- -

\ 4x ~ 128x 1% ~ 2x
Temperature
Sensor

P 2. LU I s 5
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5.2. {&MRFSTT gm AR i JBOK A%

PMDO040B >k HIRIE A AR &%, @1 T B AR AR N . O & T B 3 P AR 75 R4
FEP PR 2. SRR 2 Amp1. Amp2 Al RF1. RF2, RO 41, #RAMKMEEHSFImHEThhE. a5 1
T (4x~128x) WIE I L B & A7 3% ofgr2[7:5]% . 5 U S 2 — MR S 2O 3SRt 2 it
L (X 2x) o 24 PGA MEZRLk#E 1x M1 2x W, H—ZUiCRas K558 LB hie, WA —ZUsoRase it
1x M 2x WEEETH. % 1 FIH T %R cfgr2[0]. cfgr2[4]. cfgr2[7:5] i PGA M35 i%ET.

N Z4RIERA —/MEE IR 2N EMI €S8, FTRHME A LB R g, JH8ts ESD PEft.
EMI JEk 2 pg# 4%y 20MHz,

AIN_P EMI Filter ‘_’b _IV\A/\/
Re1

RF1

RO § PGA = x4 ~ x128 Co __ I ADC

RF2

—f\/\/\/\/— PGA = x1, x2

Ro2
Amp2
AIN_N EMI Filter me 'WV\/

3: WYRFEHE TR AR

PGA PGA_GSEL PGABUF_GSEL | PGA_BYPASS
58 fo cfgr2 [7] | cfgr2 [6] | cfgr2 [5] cfgr2 [4] cfgr2 [0]
1x - - - 0 1
2x - - - 1 1
4x 0 1 0 0 0
8x 0 1 1 0 0
16x 1 0 0 0 0
32x 1 0 1 0 0
64x 1 1 0 0 0
128x 1 1 1 0 0

#1: PGA HimiinE
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5.3. EEERE
PMDO40B P & 53 H J8k28, P T-VM0 e PRSI B o S 06 R L3 e SR A1 5 (O B NI, AVD BB vy 3K
BHEEE, SRERIZL: R . T R T BT 2 AR
B Ik
5L 5 U P A R B (B A O R UK
Yx+0S=8SL*((273.15+Tx) ... :0(1)

FER IR Ta T, il EE Ya.
fE—EWE Tb T, iR mtE Yb.
OS: ADC Offset

SL: ADC Slope (Ya-Yb)/(Ta-Tb)

WG, R LR A (1) tFE, LR
Ya+O0S=SL*(273.15+Ta)  ccocevernns s (2)

Yb+0OS=SL*(273.15+Tb)  ......ccc..... % (3)

2£502) 1 %X (3)

(Ya+O0S)/(Yb+0OS) = (SL*(273.15 + Ta))/ (SL * (273.15 + Tb))

Ya * (273.15 + Tb) + OS * (273.15 + Tb) = Yb * (273.15 + Ta) + OS * (273.15 + Ta)
OS(Ta- Tb) = Ya * (273.15 + Tb) — Yb * (273.15 + Ta)

OS=(Ya*(273.15+ Tb)—Yb * (273.15+Ta)) / (Ta-Tb)

PRI, n A T A IR, PTAR A 2 2 (1) THEE AR
R 2 B TR A RN OB B AR A 1 B E

TS_DIFF | TS_EN DSADC_DR MUX_SEL
cfgr1 [6] | cfgr1 [5] cfgr1 [4] cfgr1 [3] cfgr1 [2] cfgr1 [1] | cfgr1 [0]
0 1 1 0 1 0 1

®2: MRS E T A4 1 E
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5.4. m MBI

PMDO040B W E K, FIG4MH MM RESIL A . 7EIEFHIR, JFOCOCH, Mralrk s thr ool
FERFLER R, TR R ATIFITOR, HRR 7 iR TR AEHGL 54 1 Zhae.

Power Switch

VREFQUT e x— VDD

VREFP

AIN_P

J7 AIN_N

B 4 R TR R

5.5. MK

AR O EEAS ADC HLES, R IR RIRILE . 2 SCLK A AL P2 i i I v P IR DR
FSPEEd 100us i, PMDO40B Kt N i sk, 2 SCLK Pk B A S I, 88K [l B IE #
ARG S B CEL T N IE R BEI,  FrA Dh RE AR C B D B LT RIRAS

Data Ready
>> l
<< :
DOUT :
S>> j
[ :
: Twkp
Tpwd i »
SCLK - oo bl -P* Power Down

5: fi LB 7 ]
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i g SME | UM | g
B N T FEL A X o )
Tpwdn N ) 100 us
(SCLK fRFF ey H~F (]
it H S 2 1 R L (]
TWkp X 10 us
(SCLK L (REFIF 1)

% 3: HEBRNFE
5.6. £ SPI #fs

PMDO040B R H £kl SPI JBf5. HdEENM iRl & st SCLK F1 DOUT SZ8.

5.6.1. JIVERTTH

PMDO040B % 4 MNEUEHEBEL, A RefE L. Wid Pk S M A7 25 B0 B o 62 1E R 1K) B

Power On/
Power Down Recovery/
Register Configure

1st 2nd 3rd 4th

conversion conversion conversion conversion

-+ --------- - —--------- - - -
DOUT H

B T_setiling i

4 data conversion cycles

B 6: b, BN AT A AR I B A (0 R 45 S

PMDO040B 7Ei&E S5 #R a0 TAERT, ML NG T AT AL AR 75 B B R ERE 4 MR
A A R R AL NS S B U I B T I A A K

Analog input signal /
1st 2nd 3rd 4th 5th
conversion conversion conversion conversion conversion

w [ L JL T ]

) . valid data
4 data conversion cycles

K 7. B S 5 R A 8 45 5 e
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5.6.2. ADC #HiHiHIBHEER

PMDO040B [{)##53# K il il it & 27 728 ofgrl [4:203HTHCE . BRINKE N 10HZ. ZH0E 3 R 1 e 5 dx
&, X} 50Hz F1 60Hz £k T A0 AR H 0.

cfgr1 [4] | cfgr1 [3] | cfgr1 [2]
10Hz 0 0 0
20Hz 0 0 1
40Hz 0 1 0
80Hz 0 1 1
160Hz 1 0 0
320Hz 1 0 1
640Hz 1 1 0
1280Hz 1 1 1

R4 i HRE R AR R

5.6.3. HEKR

PMDO040B LA kil khoa% Ut 24 s . s E &L (LSB) AL ~(0.5*Vref/Gain)/(223-1) .
IEE s A H Y 7TFFFFFh, f 4z 2R 50 5= (1% A Ay 800000h. % 4 &4k T A EEIAG

5 R AR Sy H AR
HIAfES (AINP-AINN) AR H
>+0.5*VREF/Gain 7FFFFFh
(+0.5*VREF/Gain)/(2/23-1) 000001h
0 000000h
(-0.5*VREF/Gain)/(2/23-1) FFFFFFh
<-0.5*VREF/Gain 800000h

®5: HERHEESWMAETHRAR.
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5.6.4. HAEMLEERL (DOUT)

vt 5| -DOUT 4 U4 Rk

(I T €70 e P e R S

2. Hi%ESEHE, £ SCLK KIE—A LT, DOUT 5l FFdhsm H s, BE% (MSB) fi{ERl. 7F
W5 RIS SCLK BTy, Hda#i i the MUnl4ft 24 A8 )5, dniRibif £4% SCLK {44, DOUT
BT E— AR, BERHEURS . B <, DOUT ¥ Rkhim, 857537 Hd 4% 58 ik
Wik 2 J5, PIFERASE ) SCLK BRI SR — AN Hrs .

3. fEX 25 Ml 26 4~ SCLK Bffl, DOUT #ith # /74 & & M & .

4. PERNFFAFEREERTS 51, 275 2 B B A A7 A JE iy, SPI i 2K I% 46 > SCLK i, FlrILib
TR SEREC RN RIEZ DOUT A M fr & 775

5.6.5. BRITETBHAIN (SCLK)
TN T W AT RE R . A BA N BB, BRI EARE S T R
FRAEENGESESEARENSIMEA. Bk, ROFLR SCLK I EFAFT B [a] /N T 50ns.

5.6.6. HIBRHR

PMDO040B ] LLELLFL RN G S . 24 DOUT A NMRHSF, #4fa o 8dn k&, wiE 7 pr
7~o ADC JEit SCLK JFUa# ¥l . Bdmsef it MSB. LHRB M4 24 MR, (HZ07E 5 5 55
ZHi (Teonv ) HUIMHE, 75 MK W o5 . BEGE SR (Tupdate) K Z¥dE. WRRRNAT 24
/™ SCLK, DOUT ¥ {ifrffa—hifs I IFPRES, BRI E e i r, RUPHEE (EfE 5. /E5 25 1 26
A~ SCLK Wi #h, aiiR7FF 74858, DOUT KiiihfE . 2% 25 4~ SCLK W gt By DOUT N 1 K,
KM BT RO EANNHE. % 26 4~ SCLK XRif) DOUT fREHA T, BIER& A 0. 3 27 4
SCLK 2 J&, DOUT W LA#dim. 2 )&, 24 DRDY/DOUT FRFHAKE, #UIHEIE R irmt. K 8 &
TR B G RE  E
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Data Ready Data New Data Ready
A
} w !
MSB LSE ~
ool S
DOUT / 23 X 22 X 21 >< X 0
>
___________________ : : Cg_-"""__f 5—
j Tpd Tht : :
: -~ Tsclk _F?Tupdate,__

SetK | |_| Ll |_| L)A_‘
>
<<

—FTds-"—

TSCIP-:

Tconv

8: PRHUEL RN FE (24 4 SCLK)

: ADC Data (output) -Register info. (output).
Data Ready : : : Data Ready
l : Force High l
© MSB SS LSB -
______________ [
DOUT 23 0 updatei | update2
______________ >> I
[
SCLK 1 2 24 25 26 27
>>
<<

9: BRHUECEL RN P& (27 4> SCLK)

Ziinsg Bi B B/ME | BEBUE | BKME | Bz
Tds DOUT k&% —14 SCLK EF¥t 0 ns
Tsclk SCLK IFEk f ik 5 FE 500 ns
Tpd SCLK bFHEEIEIRA AR EHER 400 ns
Tht SCLK FHEZIBEIRA AR PRERFR [H] 200 400 ns
Tupdate | 4 S587: 251k 30 us
Tconv P TE] . (R, BRIA=10Hz 100 ms

® 6: BHEUEN PR
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PADAUK 24 MR EE AR

5.6.7. ThREECE

¥

<@ o‘

PMDO040B mJifiid SCLK A1 DOUT ECEAFEMThAE. K 10 A& 11 Box T ThRelc & e 7 K.

Data Ready New Data Ready
: ADC Data (output) Register Write Index Force High DOUT (input) ;DOUT (output)

MSB Lss ) ' " Force High
<<
DOUT | 23} updzale / X write register address X X Function Config X_/
<<
(44

updalel or update2 is set

A J

10: PMDO040B FCE I 5K (5AFEF)

Data Ready New Data Ready
: ADC Data (output)  Register Write Index Force High  : DOUT {input) DOUT {output) EDOUT (output)

MSB Lse - ' " Force High
(44
DOUT [ 23 ) upgate / X write register address X X Function Config :(_/
<<
<<

update1 or update2 is clearad

11: PMDO040B K& 7K GEEFER)

PMDO040B ] I/O IRASTEThREAL B FERIIA W . DOUT IR M T VKT 5

%5 1% 24 4~ SCLK, U ADC #e4fidfs o i oA T L0 B st i A A7, 0 ml B DA R 2B 3%
% 25 2 26 /> SCLK, WS arfFas 5pr, Wi &,
#5 27 4~ SCLK, DOUT Hi.
%28 % 29 /> SCLK, ¥ DOUT A& A% 5|,
%5 30 & 36 /> SCLK, #i A4 LA 2/ 5 Al 25 A7 detthbik . (BN =)«
37 A~ SCLK, % DOUT i) /O J7lrl. (WR5% 474, DOUT WEAMAGIM. nRiLFFA, DOUT
WE AR TIED .
7. %538 % 45 > SCLK, iy N5 47 45 e B 404l o th A7 A 9 e B AU . (RS s e N/ )
8. 46 /> SCLK, ¥ DOUT SCmfith 510, 7K DOUT $u & mi . BHr /58T 2 il ik B ok &

o a0~ w0 bd =
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5.6.8. SPI #14

PMDO040B f 4 %4, 27 HKENT AL, AUl

SCLK
8B fheF e 4 Hvht
30th | 31th | 32th | 33th | 34th | 35th | 36th
BN E A7 -1 0x61 6 (0b_110) 1 (Ob_0001)
5 NACE A7 -2 0x62 6 (Ob_110) 2 (0b_0010)
G B A A -1 0x51 5 (0b_101) 1 (Ob_0001)
TEHUAC B 25 A7 -2 0x52 5 (0b_101) 2 (0b_0010)
% 7: PMDO40B 4 it Bl %
5.6.9. SPI &F7asiiid
BHA T2 E] PMDO40B {38417 .
fic B 2717 2% 1: (cfgr1), address = 0b0001
A RIME ZFR Ei:13%)
HYEFFR ENB #EH:
7] 0 PWRSW_ENB 0: Jit FHLEIF .
1 A IR OR.
B R TR
[6] 0 TS_DIFF 0: VBEH — P VBEL — N
1: VBEH — N VBEL — P
JB R IR B A5 s
[5] 0 TS EN 0: KM
1. JAH
DSADC it $i# 3 R ik
000: 10Hz
001: 20Hz
010: 40Hz
[4:2] 000 DSADC_DR 011: 80Hz
100: 160Hz
101: 320Hz
110: 640Hz
111: 1280Hz
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A RIAE £ iR
MUX A\ WEESIRERE:
00: ADC %A

[1:0] 00 MUX_SEL 01: RIEFL AN
10: B Vref Wik,
1M: FNF % F] VMID.

Bt B % 7728 2:(cfgr2), address = 0b0010

(A RINE R iR
PGA Gain i%#:
000 :x1 (AFHED
001:x2 (AHHED
010: x4

[7:5] 11 PGA_GSEL 011:x8
100 : x16
101 : x32
110 : x64
111 :x128
PGABUF Gain i%#:

[4] 0 PGABUF_GSEL | 0: x1
1:x2

[3] - - -

[2] 0 - -

[1] 0 - -
PGA Bypass i%&#%:

[0] 0 PGA_BYPASS 0: @M. PGA+PGABUF+DSM
1: PGA 5%, PGABUF+DSM
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6. N

Load Cell

VREFP

0.1u

Y?GND

100p

il

= 2
HE—HH HE

AIN_N
100
0.1u
100
4
AlIN_P

100p

VREFOUT

10 ohm
{optional) T
7
voo—————AW

i

MCU

5

T AEHIREAR A 10 RO B E AT DO I8 BRI A o TR AT R A

7. %

PMDO040B X SOP8 %},
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