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1. BRAHLIRE

1.1. FTEFHE

HEH gk 3V ~ 5.5V

N ER T FRIE 2588 1x, 2x, 4X, 8x, 16X, 32X, 64X, 128x

] % BEE 2 10Hz, 20Hz, 40Hz, 80Hz, 160Hz, 320Hz, 640Hz, 1280Hz
W HAT B4

P T RE

W BRIk A

PR 0 U A

% SOP-8

TAERR TSR -40°C ~ 85°C

*

® & 6 6 O O o o

X
z
=

PREFT
MR AR IR A%
AT
PEIES
R

* 6 6 O o

& PMDO040 & HAENHNEIER 24 {7 Delta-Sigma A/D H#igs. CHEFEHEE A HOKE (PGA)
Dife. F&% 24 froc A-X IS, R S AR AL S .

€ PGA BA 1x.2x.4X....64x.128x M ai eIl A-X B M ds A 24 frp . fthBdd R T A 10Hz,
20Hz. 40Hz......E| 1280Hz HATiEF.

€ PMDO040 rli@it Wk SPI B0 MCU i, ek nf DA A iist, DAFT iRt
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2. RGBRNITHEE

PMD040 7= —z&IhiE. EEE A-S ADC. EWNE —P=MM4% ADC. —/NZE/ B IER — AR EAL K

%o 1% ADC KH =M 1 H] 25 AR SR BOR 2%, AT fit 128 fE ik ot

Mo HEiE 205 £, HEAEN 5V.

PMD040 W& RC #k¥#s, s Xtal. ‘© 7Lt DOUT Al SCLK L& Z MiIife.

EZME SRS, EEA DA IIRE . BE %D PGA 1

PMDO040 &4 —AHEITR, M TR EARGE B, £IEFHRAT, JFxme,

Ko AT, TFRATIF, A5G R AL A

A ADC it B =%

PGA Iiziy 128 fifltf, &

B, Bx T m

R A AR F L 2T

vDD GND

\l-’ A4

PWR

VREFOUT O——— SWITCH
VREFP O
/ DSADC
AlN_Pi RN o ’
AIN_.NO MUX PGA> DSM — Decizlirlr:g?on :[:
Temperature i
Sensor Oscillator

DOUT
SCLK

1: PMD040 HEK]

©Copyright 2025, PADAUK Technology Co. Ltd

Page 6 of 22

PDK-DS-PMD040-CN_V000 - Feb. 17, 2025



"0

Yo
* PADAUK

PMD040
24 AR R AS

3. I Ee & Ui

O
VREFP 1 8 VREFOUT
GND 2 7 VDD
SOP8
AIN N 3 6 DOUT
AIN_P 4 5 SCLK
PMDO040-S08A(SOP8)
5 %mS | SIHBHK O\ H Ui
1 VREFP Al IERZER AR
2 GND GND Hh
3 AIN_N Al IR RPN
4 AIN_P Al ZE RPN
5 SCLK DI SPI K g\
6 DOUT DI/DO SPI i i N\ M
7 VDD PWR 22
8 VREFOUT AO NAGE =2 f i
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4. FROFEEBRORME
4.1. BIGH
AR/ R IR AT T -40°C % +85°C. +25°C W M AHf, WRdRvk 75 it $e 7E VDD=5.0V
SRR
S & B/ME T BokE By
At e B B
IR VDD 3 5 55 V
PGA=1x, 2x 0.85 mA
HYEE 7 (VDD=5V) PGA=4x-128x 1.50 mA
K7 EE, 0.1 uA
PGA=1x, 2x 0.65 mA
HJE B ((VDD=3.3V) PGA=4x-128x 1.20 mA
K7 EE, 0.1 uA
CESE PN
" +0.5VREF/Gain
TR\ T
VREF=VDD=5V +19.5 mV
(AINP-AINN)
VREF=VDD=3V +11.7 mV
. PGA=1x, 2x GND+0.5 VDD-0.5 V
SR\ LR
PGA=4x-128x GND+0.5 VDD-1.3 V
PGA=1x 1.2 nA
i PGA=2x 1.8 nA
S N L
PGA=4x 39 nA
PGA=128x 4 nA
PGA=1x 3 nA
. ‘ PGA=2x 0.75 nA
RN
PGA=4x 2.2 nA
PGA=128x 0.02 nA
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RGitERE
g T RS H 24 Bits
Hmd A 10 SPS
B IEW e N Ta) 4 Conversions
P-P Mg 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
LDV AT PGA=128x +5 uVv
MNRAIE PGA=128x +20 nv/'C
R iR 7S PGA=128x +0.5 %
#4255 F% Gain drift PGA=128x +4 ppm/°C
FHAERE
FE S S g
1.5 VDD VDD
(VREFP) Vv
FEL R S R R
VDD

(VREFOUT) Vv
A IR R

) VDD=5V, Isw=20mA 6 ohm
FIEHFH (Ron)

VDD=3V, Isw=20mA 10 ohm

T TR 1 HL R 20 mA
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Fr N

VIH 0.6*vDD VDD

VIL GND 0.4*vDD

VOH IOH=1mA VDD-0.5 VDD

| < | <<

VOL [OL=1mA GND 0.2*vDD

iugay

OSC I i % 5.243 MHz

OSC I Bl % 100 ppm/°C

Y o

Tt E DN iR 72 +3 'C

A YR R 2% TN 5 R S R
* SRLL N T UM R R R

4.2. ¥R RBEHE

® VAL ., 3V~ 6V
Yk VDD s KA, ATRES IR IC.
® AR -0.3V ~ Vop + 0.3V
O  TAFIEIE e -40°C ~ 85°C
® AT 150°C
O ERBIRSE... -50°C ~ 125°C

5. ThREULHA

PMD040 52 —#E %1 24 {2 ADC, WIE{KHEAE PGA. Wk &% — MBI R & A £ 7 IR s o
B HEE Ny 10 SPS, A H M 50Hz I 60Hz liIfE )y, 78T s m, Ko b 2 vl sk
1280 SPS.
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5.1. AR

ADC [ N5 5 P AT 8k i B 27 7 2% cfgr1[1:0] A\ AIN_P. AIN_N S ALBad i 15 5 Rk £ 0
EMET.

PMDO040 wJH2ft 1x. 2x. 4X. ... 64x. 128x FEAFEPIG I E . L5 1x 80 2x Halt, PGA Kk
P LAY 45 D FE. AU B S5E PGA U] PGA P2k s 5. ik H m il 2 W BN, PGA

RV
23

THE, M 4 5% 128 FREEES. BB 74 cfgr2[0]. cfgr2[4] F1 cfgr2[7:5] HI Tt i &

MUX-2

AIN P O—— —> >
Al N_N MUX-1 PGA PGA_BUF DSM
: > -
\ 4x ~ 128x 1% ~ 2x
Temperature
Sensor

2. B B s
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5.2. (KM TTgRAZ Y 2 TBORA%

PMDO040 R AEME: A R BOR S, & T M R . BSOS EIE 3 Fis. IR A BOR 3 a4
PIBUR 5o S — PRt Amp1. Amp2 1 RF1. RF2, RO 41k, $EAMRME R Thie. s 1 ik
T (4x~128x) "IN FLEF A4 ofgr2[7:5]% E . 55 QUK &2 — MR A oK ds, RHEH RS 2 BT
(1% 2x). 24 PGA a5k #E Ix M 2x W, 55 —ZUBRER 55 AT Dike, RA 5 ROk 4t 1x M
2x WM. # 1 T BEFRS cfgr2[0]. cfgr2[4]. cfgr2[7:5] =it PGA 4 35ikii.

|

HNZE P EIEIRE — MBI ZEE N EMI JER RS, T RHRE A LB i, JH4EE ESD MhfE.
EMI ek 28 pg# 4%y 20MHz,

AIN_P EMI Filter —‘W /VW\I
Ro1

RF1

RO § PGA=x4~x128  Co __ I ADC

RF2

Ro2
AIN_N EMI Filter _,\N\/\I

3: Al g A B TR AR N

PGA=x1, x2

PGA_GSEL PGABUF_GSEL | PGA BYPASS
PGA
L 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 MiaiixE
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5.3. RELRSE
PMD040 W& RS, TSRS, 8 k£ AL EEHE S M A dE, A/D i n ik
JHEFEE, REFHZE SRR HIRE . WK T 2T 2 SR
RHETT %
T JEE 5 PR A R B G R U
Yx+0S=SL*(273.15+TX)  cecevinnnnns &5 (1)
ER—IE Ta T, g EAARSNHEEHE Ya.
fE—EimE Tb T, i3 &R m A Yb.
0S: ADC Offset
SL: ADC Slope (Ya-Yb)/ (Ta-Tb)

W, WA LIAAI (1) R, AT
Ya +OS = SL * (273.15 + Ta)

Yb + OS = SL * (273.15 + Tb)
2£X(2) 1 0 (3)
(Ya+OS)/(Yb+OS)=(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+Th)-Yb* (273.15+Ta)) /

(Ta—-Tb)

BRIk, RAE R AR S, W ATARIE SR (1) TR AR L .
R 2 B TR AL AR I A B A A 1 BE

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

® 20 RGBS E T 1 RE

©Copyright 2025, PADAUK Technology Co. Ltd

Page 13 of 22 PDK-DS-PMD040-CN_V000 - Feb. 17, 2025



& PMD040
'J' PADAUK 24 PIFEE L RE

5.4. m MBI

PMDO040 WEJTXK, 7l 5HMBRMLRESECA M. EIERFEMIE, JFRcm, Hralfeasdireftd. £
FEplE AR R, JFRATIF . SR ATIFIRIR, JHBR R B Zh AR, AT T DhkE.

Power Switch

N\

VREFOUT VDD

VREFP

AIN_P

J7 AIN_N

B 4 R TR

5.5. HEBR

PR OGBS ADC LS, BRIIRERERITE . 24 SCLK MK HE HFAR Jy i R T R e
HSF#E5d 100us B, PMDO040 it NPEE =, 24 SCLK K& FIME K B, 38 K | 3 1 F AR 2 .
RGN PR A S I N IE AR, BT SRR AR T B R AT IR S .

Data Ready
5> l
< :
DOUT :
>> j
<< :
: Twkp
Tpwd Mo mmemmmemmmmmmaaaa -
SCLK piz==zsca=- Sl -—* Power Down

5: BN 7 1A
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& PADAUK 24 N AEE LR

755 Eitipay RAME | SAME | AL

CPNGIEER SV
Tpwdn N ) 100 us
(SCLK fRFF e B -1 I []D

it AR 2 P PRI [

TWkp ‘ 10 us
(SCLK A H P CR AR T] D

® 3 PHBAN PR

5.6. Xk SPI #Ef5

PMDO040 KFIFiZk] SPI @15 . IR IheeRd & rliEt SCLK A1 DOUT 328,

5.6.1.U1F%} A]
PMDO040 5% 4 DEEFHARAY], A erE L. B R A A A7 25 0 B n 6 2 IR w20

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

6: bF. PRI A AR G B B A R

PMDO040 E3ESEF AT TAERE, BN 5 AR AAC R 5 2 R TTE . B 5 4 MR A

BET AL A UL A 5 R DR A X TV I [ ) 225K

Analog input signal /

1st 2nd 3rd 4th 5th
conversion conversion conversion conversion conversion
-+--------- o - - --- - -
- T_settling S g

) . 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 i FEIEER

PMDO040 [{%d i8R vl i il B & /728 ofgrt [4: 2147 AL E . BN E N 10HZ. ZH0E 3 5 1 e 75 e {1,
Xt 50Hz Al 60Hz £8P i AR Hi (o

B L B R 0 %
cfgr1 [4] | cfgr1[3] | cfgrl [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

R 4 R E R AR E

5.6.3. 3%

PMDO040 L\ kil khdas X 24 Al . m/NAR0L (LSB) MIRLE RN (0.5*Vref/Gain)/(223-1) . 14
BREMATERHRID N TFFFFh, e NN 1S 800000h. £ 4 H45F T ARG SM

AR H AR
HIN{ES (AINP-AINN) HA S
>+0.5*VREF/Gain 7FFFFFh
(+0.5*VREF/Gain)/(223-1) 000001h
0 000000h
(-0.5*VREF/Gain)/(2/23-1) FFFFFFh
<-0.5*VREF/Gain 800000h

® 5 BB SMAGE SRR,
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5.6.4 BRI H (DOUT)
gt 51 -DOUT A PUAThRE:
1. E RS ARG R, AR,
2. B S KRG, /£ SCLK M —A LA, DOUT 5l aaf i3, 2% (MSB) fi{Edi. fEkH
JE A SCLK _ETHy, HEE i . W 4H 24 83, Wk 8 SCLK &4, DOUT ¥{x
R e — B, BRI EE . (ER AR 2 AT, DOUT M FLUh s, SR 5 158 B i 3 58 b Rl 2
JG, FTERE/E R SCLK LRy se Bt R —AN B .
3. 7E55 25 1 26 A~ SCLK Hffh, DOUT fiith 75 £7 #4852 75 HT iHIAE B

4. MENEF A AR BEE S 5, 2 R B B A A A BE I, SPI R KA 46 > SCLK I . AT H AL T
A GRS R R RSS2 DOUT M2 747

5.6.5.5-/TH BN (SCLK)

RN TR AT EOR R . R LA LR, (R R RS T R LT
GBS 2 SRR UEMBSME L. B, JLAFHR SCLK 1 LTHR TR /AT 50ns.

5.6.6. FEM R

PMDO040 A LUES BB S . 24 DOUT AR AT, H)q isiidesmt, wiE 7 pis.
ADC @it SCLK JFafifs i #msefeth MSB L Al 24 78 (H 02078 80 568 2 /i (Teonv
WD BB SO, 75 0K e v . B G SEETIE] (Tupdate) R %R, R RN T 24 4 SCLK, DOUT
W RFER G — O I RES, BRI E NGRS, RUPHEEE EAEE . /£ 25 M 26 4~ SCLK W4, 4
RAFFAEH, DOUT KSR, 25 25 4 SCLK m4hxtN ) DOUT N 1 A, FEARE TR CONS
NHFifE. 2 26 4~ SCLK XRff) DOUT fREEH TH &, BIEMZA N 0. % 27 4~ SCLK ZJ5, DOUT wJ Lk
Wehim. 25, 4 DRDY/DOUT FRBEHAKES, REHHEE CHER I . 8 En [ IX— B R
.
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® PADAUK 24 (T AEHE Heds

Data Ready Data New Data Ready

T / ESXQQX“X Xﬂ o) L

E Tpd Tnt : :
: ~— _ Tsclk Tupdate
e —

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)

5 L] BME | REE | BRKE LA
Tds DOUT k&% —4 SCLK LFHift 0 ns
Tsclk SCLK =B, i fik e o 100 ns
Tpd SCLK ETHEZEF I R AR IER 50 ns
Tht SCLK EIHEZIREHEALA 2 PREFIS [H] 20 ns
Tupdate EAETT R T A 1 30 us
Tconv e (1dRZ , BRiA=10Hz 100 ms

® 6:  BLECHURER R
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PADAUK 24 (IAREE A

5.6.7.ReEC B

¥

<@ o‘

PMDO040 wJi#iid SCLK 1 DOUT & AN )T fE - 10 A 11 &R 7 Thaghc & 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 update? is set

Y

10: PMDO040 FCERF7E (AT

Data Ready New Data Ready
: ADC Data (output) Reglsterwme Index Force High : DOUT (input) : DOUT {output) DOUT {output)

LSB . - Force High l
# : : z <<
DOUT updale X write register address X X Function Config X_/
(44 -
Sk Hﬂ_ﬂ_ﬂ_ﬂ_ﬂ_ﬂ_ﬂ_rlﬂ_ﬂ_ﬂ_ﬂ_r )-|—(/—|_|—|—|7

update1 or update2 is cleared

11: PMDO040 FlERFFE GEEEFE)

PMDO040 [HILRERt Bid e iR T . DOUT RS M E A MK TG

1. % 1 & 24 /> SCLK, il ADC ¥ . AT 20 B s st WA £7 2%, M nT ki LR B3R,

2. % 25 & 26 /> SCLK, WIRZFAAHEEH, MEHEE.

3. % 27 /> SCLK, DOUT #if.

4. % 28 & 29 /4~ SCLK, ¥ DOUT A& A4 A5l

5. % 30 & 36 4~ SCLK, #i A4 L E /s Maffasthhl, et .

6. & 37 /> SCLK, & DOUT 1 /0 J7lal. (MRS 7 1Fds, DOUT &EAMAGIE. nRLFFL DOUT #
B G .

7. %5 38 & 45 A SCLK, #7572 i B B0 5 th 35 A s e B AU . (ML e NE i) .

8. % 46 4 SCLK, ¥ DOUT il i, K DOUT HiZE i F. W 1/ B 2 Byl E ok,
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5.6.8.SPI fird
PMDO040 11 4 kfn%, w7 HKEN 7 0, Ul T:
SCLK
B LY S R 84 Huhk
30th | 31th | 32th | 33th | 34th | 35th | 36th
BN E A7 -1 0x61 6 (Ob_110) 1 (Ob_0001)
BN B A A -2 0x62 6 (Ob_110) 2 (0Ob_0010)
G B A A -1 0x51 5 (0b_101) 1 (Ob_0001)
DI B 25 A7 -2 0x52 5 (0b_101) 2 (0b_0010)
# 7: PMDO040 4 Ui,
5.6.9.SPI FE8H#id
AW A7 21 H] PMDO040 384T
fic & 27 7 %% 1: (cfgr1), address = 0b0001
(A RIME R iR
HYEFFR ENB #EH:
7] 0 PWRSW_ENB 0: Jit FHLEIF .
1 AR IR OG.
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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Az RIME K iR
MUX A\ WEESIRERE:
00: ADC #IA

[1:0] 00 MUX_SEL 01: RIEFL AN

10: W6 Vref M.
1: BN 2] VMID,

fic B & 77 4% 2:(cfgr2), address = 0b0010

fiz BRIME 2 iR

PGA Gain %#:
000 :x1 (AFFHO
001:x2 (AFFHO
010 : x4

[7:5] 111 PGA_GSEL 011 :x8

100 : x16

101 : x32

110 : x64

111 :x128

PGABUF Gain #%#:
[4] 0 PGABUF_GSEL 0: x1
1:x2

8] - - :

2] 0 - -

1] 0 - -

PGA Bypass i%F%:
[0] 0 PGA_BYPASS 0: HimAs . PGA+PGABUF+DSM
1:PGA %[.  PGABUF+DSM

5.6.10. HFERUEH

a. PMD040 FELE FHJFH MCU @it SPI #4T¥1444k, FEm PMD040 RiEfr A 71458
“OxBA. 0x04. Ox63. 0x04” . (f N TFEFEM)
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~ PADAUK

PMD040
24 AR R AS

6. NIF]HRE

VREFP

g GND

Load Cell

i
:
MM, _l_ AIN_N
_I_
1
<

AIN_P

VREFOUT

VDD
0.1u 10u

6
DOUT%—

MCU

5
SCLK——W—

7. B3

PMDO040 *XH SOP8 #f%:.
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