P LTD226X Series
High-precision, Multi-channel, 40-kSPS, 24-bit, Delta-sigma ADCs

1. 77 IR

0°LL-%7Z9INd

LTD226X R FJE 24 Skt g £, 40-kSPS, delta-sigma (A-3) BEECFGHRE, 244F N 4K T 14
Z IR, F DUE S S S R G ks B A H . ThEe R H g (RN 75 m] g R4 25 O A8 . IR
VR RGP O B P RS 00 e R P R M L B 1/0 SR B N 3 5RO DU N i R e . RTD/
L EIIE . DCS/PLC RS % i 2555

PRI BB NN S B A (LTD2260 24 5 AN@iE, LTD2261 4L 10 #iE) « —A
il PR AT 75 [ T G R0 2 R A% — A 24 DTDUBY A-ZIR I ES . — AN Skl AR IELIZE 0 Fr P9 2 L R — AN T w2
FUEPAI R IR HOR AT E AR . S AN PP RE 2, A R BRI 28 S o R I RGO R %
HOE FEARB T D Eh DU B A-Z iR 1) 2 R U e SR B, 38 I 3 SR B AR A SR i KT A S AT B AR A
JERR, PR ARSI L SR R, O E FIR (ICE RS A T LLSEIL 50H2/60Hz [R5 TARMABE . ks
IR Fr A B SR S U

o
Q
—_
Q
(2]
=a
D
D
—_

e e BB 2 A, SAFIRBCE T 2 MDD RERLIR T SEBLAE A i SR B TR TT A R LA o b,
PP B AT ) P O P 4 R A P LU RTD 4R B it B, O HARH 4B 4k i 23 A s BRI RGTIR 22, $eimi
DRRHERE ;s Fr L e AR s T LASR B i A S B, T T IS AR Ge AR 3RS AT GPIO R 1 A %K
TIIRE s BIE R MR 20 PGA i i o B AR vE Sy A FL IR AT I, W DR i AR FEAZ € IRAS s Burn-out
FLIACYR P DA TG 12 B B A% I RS s CRC IR T e T Bk N\t 0 80745 =5 2 7t AR A R,
TREFEOE 22 A m5E . RXMUR SRR AR N 22 R iR BE I 75 SR AR 1 05 R sl o 7 52

LTD226X 5K QFN5*5-32L %%, [ AeHahsfE-40 F+125°C 1R 15 F)

2. FrRiHIH

TG 24 B delta-sigma BEEHE i
{kME A 30 nVRMS (@20 SPS, gain=128)
LRMERE: 2 ppm

5 % um i A\ BL 3 B ZE /i (LTD2260)
10 B¢ HA R NEL 5 B ZE N (LTD2260)
YRR S 1~128 %

MRV £7mV | £5V

ol ik 2.5 SPS %] 40 kSPS
SEBEEETH: 2 ppm/C

[l 50Hz/60Hz T4l %

AL A R

PGA % th HL /2 B N\ HL 4%

5V o+25V it

J PR A R

TR TR

P % ST FRLE DR

A S A

4 % GPIO

Hr X FR PR R AC B

SPI %

CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC Handling

L
Procedures. Linearin and designs are registered trademarks of Linearin Technology Corporation.
© Copyright Linearin Technology Corporation. All Rights Reserved.

All other trademarks mentioned are the property of their respective owners.




P-2

LTD226X Series

High-precision, Multi-channel, 40-kSPS, 24-bit, Delta-sigma ADCs
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P-3 LTD226X Series
High-precision, Multi-channel, 40-kSPS, 24-bit, Delta-sigma ADCs
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LTD226X Series

High-precision, Multi-channel, 40-kSPS, 24-bit, Delta-sigma ADCs

5. BFLLE
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LTD2260 5 3 NA
LTD2261 10 6 2 4
6. 5l HIE X

5144 7R
K195
S

it P

1 AINCOM AINCOM Analog common input / IDAC1 / IDAC2 / VBIAS

2 CAPP CAPP PGA positive output. Connect a 4.7 nF COG capacitor between CAPP and CAPN

3 CAPN CAPN PGA negative output. Connect a 4.7 nF COG capacitor between CAPP and CAPN

4 AVDD AVDD Positive analog power supply input

5 AVSS AVSS Negative analog power supply input

6 REFOUT REFOUT Internal reference output. Connect a 10 yF capacitor to AVSS

7 PWDN PWDN Power down input. Active low

8 RESET RESET Reset input. Active low

9 START START Start conversion control input. Active high

10 cs cs SPI chip select input. Active low

n SCLK SCLK SPI clock input.

12 DIN DIN SPI data input.

13 DRDY DRDY Data ready indicator output. Active low

14 DOUT/DRDY DOUT/DRDY  SPI data output / Active-low data ready indicator output.

15 BYPASS BAPASS Internal regulator output. Connect a 1 yF capacitor to DGND

16 DGND DGND Digital ground

17 DVDD DVDD Digital power supply

18 CLKIN CLKIN Connect to DGND to use internal oscillator / External clock input

19 N.C. N.C. N.A.

20 N.C. N.C. N.A.

21 N.C. N.C. N.A.

22 N.C. N.C. N.A.

23 N.C. AIN9 LTD2261 only: Analog input 9 / IDAC1 / IDAC2

24 N.C. AIN8 LTD2261 only: Analog input 8 / IDAC1/ IDAC2

25 N.C. AIN7 LTD2261 only: Analog input 7 / IDAC1 / IDAC2

26 N.C. AIN6 LTD2261 only: Analog input 6 / IDAC1 / IDAC2

27 N.C. AINS LTD2261 only: Analog input 5 / IDAC1/IDAC2 / GPIO3 / ACX2

28 AIN4 AING LTD2260: Analog.input 4 /IDAC1/IDAC2
LTD2261: Analog input 4 / IDAC1 /IDAC2 / GP102 / ACX1

29 AIN3 AIN3 LTD2260: Analog.input 3 /IDAC1/IDAC2 L
LTD2261: Analog input 3 / IDAC1/IDAC2 / REFN1/GPIO1/ ACX2
LTD2260: Analog input 2 / IDAC1/IDAC2

30 AIN2 AIN2 . —
LTD2261: Analog input 2 / IDAC1/IDAC2 / REFP1/GPIO0 / ACX1

31 AIN1 AIN1 Analog input 1/1DAC1/IDAC2 / REFNO

32 AINO AINO Analog input 0/ IDAC1/IDAC2 / REFPO

7. Dhaetsk

CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC Handling
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P-3 LTD226X Series
High-precision, Multi-channel, 40-kSPS, 24-bit, Delta-sigma ADCs

M
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AVDD AVSS CAPP CAPN BYPASS DVDD N
O—C OO =S
25V Ref. L LR
LDO
—
REFOUT Core Supply DGND D
Ref
Mux.
-Level 77777 START
Shift H .
I i [ RESET n?
PWDN —
DRDY Q
-
AINO ( > Ref. Monitar wn
ANT v/ v =7
AIN2 IDAC! | IDAC2 g
AIN3 —
Burn-out
AN& tasE ( \ _
AINCOM y/ Serial s
””””””””” \,\—q / Interface SCLK
& J—
LTD2261 Ont PG/[A> CRC DOuT/ORDY
ny Burn-out Verification DIN
test
AINS
AIN6 PGA Output
AINT [~ Temp. Sensor Monitor
AIN8
Supply Voltage .
AING | — Readback Oscillator Clock Mux. CLKIN

8. 1TIfE &

B

2 DyReribh

LTD2260XF32/R10 QFN5x5-32L Tape and Reel, 5000 D2260

LTD2261XF32/R10 QFN5x5-32L Tape and Reel, 5000 D2261

9. MErE

9.1. HZFRAH

, UM O
AVDD to AVSS -0.3 7 Vv
AVSS to DGND -3 0.3 Vv
DVDD to DGND -0.3 7 v
RSN L AVSS - 0.3 AVDD+0.3 v
PIERPNGEENED DGND - 0.3 DVDD + 0.3 v
RO IR (B FIE S -10 10 mA
LR E 150 C
TEAEIRLE -60 150 C

9.2. ESD %54k

UNIT

Human body model (HBM), per ANSI/ESDA/JEDEC JS-001, all pins

+2000

\

Charged device model (CDM), per JEDEC specification JESD22-C101, all pins

+500

\

9.3. #E#E TAE

)

At

CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC Handling

Procedures.
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P-é LTD226X Series
High-precision, Multi-channel, 40-kSPS, 24-bit, Delta-sigma ADCs
o s AVDD to AVSS 475 5 5.25 v
BB ften AVSS to DGND -2.6 0 v
Her DVDD to DGND 2.7 5.25 v
A
PGA mode AVSS + 0.3 + Viy x AVDD - 0.3 - Viy x
Vanx ST N P S R (Gain-1)/2 (Gain-1)/2 v
PGA bypassed AVSS - 0.1 AVDD + 0.1
Vin ZONEIE Vin = Vaie - Vainn + Vger / Gain \
SEBEERA
Veer  BHHE 0.9 AVDD-AVSS v
Veernx IS FHHUERIA AVSS - 0.05 Veerex - 0.9 v
Vrerpx [EZH R Vrernx + 0.9 AVDD + 0.05 \"
S ERET &
N 2.5 to 25.6 kSPS 1 7.3728 8
foux ¥ 40 KSPS 1 10.24 10.75 MHz
2 40% 60%
GPIO
HINHUE AVSS AVDD v
B
HINHUE DGND DVDD v
BE
Ta PRI -45 125 C
9.4. HTERE

Ho P R J KB AN B/ IME TE-40 21 125°C R BEG I A UAS, SRAMETE IR NIU4S, Wik /F: AVDD =5V, AVSS =0V, DVDD = 3.3V, Veer = 2.5V, foik
= 7.3728 MHz, PGA mode, gain = 1, data rate = 20 SPS (&IE R AV

B
(EELE TN
"~ . PGA mode, Vanx = 2.5V 4
LITDANER PGA bypass 200 nA
i N HLR TR 0.01 nA/C
PGA mode, Vin =19 mV +0.1
R . PGA mode, Vin=25V +1
ERARR PGA mode, chop mode +5 nA
PGA bypass, Vin=25V +40
25N R I I 0.05 nA/C
e , PGA mode 1 [¢]o]
BB PGA bypass 50 M0
B 0.1 pvNV
PGA
e 1,2, 4,8,16, 32, 64,128 7\
PR S IR AR Ccarp,capn = 4.7 NF 60 kHz
68
s No missing code 24 Bits
DR g 25 40,000 SPS
I 75 1 R
Gain=1to 16 +2
INL Fordedtt Gain = 32t0 128 +3 PPMEsk
Gain = 1to 32 (40 kSPS) +5
TA=25TC +50/ Gain
Vos R E TA = 25°C, chop mode +0.2 / Gain ny
After calibration
Gain=1to 8 100 / Gain
1 PR IR Gain =16 to 128 10 nV/C

Chop mode, gain = 1to 128

1

CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC Handling
Procedures. Linearin and designs are registered trademarks of Linearin Technology Corporation.
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P-7

High-precision, Multi-channel,

LTD226X Series

40-kSPS, 24-bit, Delta-sigma ADCs

SR R Gain = 1,1000 hr +0.1 uv
GE 2515 Ta= 25°C-, gair.1 =1to 128 +0.05%
After calibration
Wi Gain = 1t0 128 4 ppm/C
NMRR  50Hz/60Hz A5l See table X
" DR =20 SPS 130
CMRR  JLA4MHILL DR = 400 SPS 15 dB
- AVSS and AVDD 100
PSRR  HRLIEHIHILL DVDD 120 dB
F A
o 2.5 SPS to 25.6 kSPS 7.3728
fou R 40 KSPS 10.24 MHz
R +0.5%
BESERA
LRGN +250 nA
NI vs HLE 15 nA/N
i\ HLIRE S 0.2 nA/C
i \BHBT 30 MQ
h
i 25 Vv
WM R Ta=25C +0.1%
SN Ta=07TC to85C 9 i
i Ta= -40C o 125C 12 ppm/C
I 28 1000 hr +25 ppm
e First temperature cycle +70
PR ppm
Second temperature cycle +20
i HH R -10 10 mA
G B = 50 pV/mA
7] Settling time to +0.001% of the final 100 ms
value
Wb RIE (IDACs)
e 50, 100, 250, 500, 750,
it 1000, 1500, 2000, 2500, 3000 WA
T&fic FL R Y AVSS AVDD - 1.1 Vv
R +0.7%
it e Same current magnitudes +0.1%
ki Different current magnitudes +1%
. Absolute 50 .
R Match drift, loser = loaco 25 ppm/C
BSFEHEE (VBIAS)
HE (AVDD + AVSS) /2 v
it B BT 100 0
Burn-out ELJRIE
A H EL AN AL Sink and source 0.05,0.2,1,10 pA
FhH 0.05 pA range 0.05 pA
BEARE
SHWIE Ta=25C mvV
R E pv/c
RE K
PGA firih L(.)W AVSS + 02 v
High AVDD - 0.2
ZHE W Low 0.4 0.6 %
GPIOs
Voo i A P lo. = -1 mA 0.2 x AVDD Vv
Von 0 HH e P lon =1 mA 0.8 x AVDD Vv
Vi PN 0.3 x AVDD Vv
Vi i\ e P 0.7 x AVDD Vv
fi IR fiii 0.5 v

CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC Handling
Procedures. Linearin and designs are registered trademarks of Linearin Technology Corporation.
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P8 LTD226X Series
High-precision, Multi-channel, 40-kSPS, 24-bit, Delta-sigma ADCs
b TPVl
) lo. = -1 mA 0.2 x DVDD
Vo iR lo = -8 mA 0.2 x DVDD v
L lon =1 mA 0.8 x DVDD
Vou il eY lon = 8 mA 0.75 x DVDD v
Vi i N HF 0.3 x DVDD \
Vin i\ e P 0.7 x DVDD Vv
i NI fiii 0.1 Vv
i NI HLIAL -10 10 pA
k)
PGA bypass 2.7
lavop, . N PGA mode, gain = 1to 32 3.8 mA
lavss Bl R PGA mode, gain = 64 or 128 4.3
Power-down mode 2 uA
Voltage reference 0.2
oo e e e 40 KSPS mode 0.5 mA
e Bt sl (H R .
Current sources As user defined
20 SPS 0.4
oo HCF LI 40 KSPS 06 mA
Power-down mode 30 LA
PD e PGA mode 20 W
Power-down mode 0.1
9.5. B PER
FEASELIX S B 9 A . M4 ¢F: DVDD = 2.7V to 5.25 V, pin DOUT/DRDY #i#k: 20 pF |1 100 k0 to DGND.
5¥ | MIN | MAX | UNIT
BiTEND
tacssc) Delay time, first SCLK rising edge after CS falling edge 50 ns
tsu) Setup time, DIN valid before SCLK falling edge 25 ns
thion Hold time, DIN valid after SCLK falling edge 25 ns
te(so) SCLK period 97 10¢ ns
WSS b lse duration, SCLK high or low 40 ns
tw(scn)
tasces) Delay time, last SCLK falling edge before cs rising edge 50 ns
twicsH) Pulse duration, cs high to reset interface 25 ns
tascir) Delay time, SCLK high or low to force interface auto-reset 65540 1/fek
HE
tW(RSTL) Pulse duration, ﬁ low 4 ]/fCLK
b Skl
tw(sm) Pulse duration, START hlgh 4 ]/fCLK
twisty Pulse duration, START low 4 1/fek
Setup time, START low or STOP command after DRDY low to stop
tsursn . . 100 1/ferk
next conversion (continuous mode)
Hold time, START low or STOP command after DRDY low to
thiorsp) . . . 150 1/fewk
continue next conversion (continuous mode)
9.6. VIHksiE
TEARIX YU R A RAE . MAZ%1F: DVDD = 2.7V to 5.25 V, pin DOUT/DRDY 4i%: 20 pF [ 100 kQ to DGND.
Parameter MIN TYP MAX UNIT
BITEO
twior Pulse duration, DRDY high 16 1/fewx
tr(csno) Propagation delay time, cs falling edge to DOUT/W driven 0 50 ns

CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC Handling
Procedures. Linearin and designs are registered trademarks of Linearin Technology Corporation.
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P LTD226X Series
High-precision, Multi-channel, 40-kSPS, 24-bit, Delta-sigma ADCs

— m

triscoon Propagation delay time, SCLK rising edge to valid DOUT/DRDY 40 ns E
th(scoon Hold time, SCLK rising edge to invalid data on DOUT/DRDY 0 ns S
Hold time, last SCLK falling edge of operation to invalid data on =

th(scpoz) e r=<vi 15 ns LR
DOUT/DRDY =

o

Propagation delay time, last SCLK falling edge to valid data ready

t 10 ns
pscoon function on DOUT/DRDY
Propagation delay time, CS rising edge to DOUT/DRDY high
to(cspoz) . 50 ns
impedance
2B

Propagation delay time, RESET rising edge or RESET command to
toRscn) . 512 1/f
start of conversion

o
Q
—_
Q
(2]
=a
D
D
—_

¢ Propagation delay time, power-on threshold voltage to ADC 26 v
PEREM) communication o

tocmen) Propagation delay time, ADC communication to conversion start 512 1/feik
B
tacacx) Delay time, phase-to-phase blanking period 8 1/fok
tecacx ACX period 2 tstor
s _
Propagation delay time, START high or START command to DRDY
tpstoR) high 2 1/fewk

10. M PERE

LTD2284 )i 5 1k e 1 2L b B Al . PGA 38 2 RBCTIE I AR C B IR FE o Hhy T 1 P S FEAE AUSN A2 0 ST 0 A ) /N
Yo R 2 S LU IR ME Sl 98, Rl D SR 7S o PGA 7 AR NG A /N TR i 25 7 AR M A, 2 SR DA 0% N o PO Vg 75 4 O
BT EARMER T, S PGA M5 23 /N A . N sinc JEIL & B B2t — 0 ISR iR B SRR SR kD e A T A SR T AR FIR
JEPAF IR . R T LTD2261 fEAEM N E 2.5 V 2EHETS, TS A P RE .

T 1 2.5V A B IEHER A RS in WWrms (WVee)

b
128

25 FIR 0.9 (3.87) 0.15 (0.61)
25 Sincl 0.87 (2.68) 0.17 (0.62)
25 Sinc2 0.59 (2.38) 0.18 (0.89)
25 Sinc3 0.46 (1.78) 0.14 (0.63)
25 Sinc4 0.4 (1.78) 0.15 (0.33)

5 FIR 1.58 (4.47) 0.21 (0.91)

5 Sincl 1.76 (4.47) 0.23 (1.21)

5 Sinc2 1.84 (4.47) 0.21(0.92)

5 Sinc3 1.76 (4.47) 0.2 (0.92)

5 Sinc4 1.68 (4.47) 0.18 (0.9)
10 FIR 1.55 (4.47) 0.25 (1.23)
10 Sincl 1.5 (4.47) 0.26 (1.2)
10 Sinc2 1.44 (4.47) 0.18 (0.91)
10 Sinc3 1.34 (4.47) 0.22 (0.92)
10 Sinc4 1.3 (4.47) 0.23(1.2)
16.6 Sincl 1.34 (4.47) 0.27 (1.49)
16.6 Sinc2 1.26 (4.47) 0.24 (1.22)
16.6 Sinc3 1.2 (4.47) 0.26 (1.22)
16.6 Sinc4 1.21 (4.47) 0.22 (1.2)
20 FIR 2.89 (38.4) 0.28 (1.49)
20 Sincl 1.4 (4.47) 0.24 (1.21)
20 Sinc2 1.32 (4.47) 0.24 (1.21)
20 Sinc3 1.25 (4.47) 0.23(1.2)
20 Sinc4 1.32 (4.47) 0.21(1.18)

CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC Handling
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P-10 LTD226X Series
High-precision, Multi-channel, 40-kSPS, 24-bit, Delta-sigma ADCs

50 Sincl 1.45 (4.47) 0.26 (1.8) 2
50 Sinc2 1.48 (4.47) 0.33 (1.81) S
50 Sinc3 1.49 (4.47) 0.25 (1.49) -'I-\
50 Sinc4 1.52 (4.47) 0.23 (1.48) =
60 Sincl 2.36 (38.2) 0.28 (2.06) =
60 Sinc2 2.36 (38.4) 0.3 (1.81)
60 Sinc3 1.44 (4.47) 0.29 (1.52) O
60 Sinc4 1.48 (4.47) 0.25 (1.48) g'-
100 Sincl 1.42 (4.47) 0.44 (1.82) wn
100 Sinc2 1.46 (4.47) 0.33 (2.1) (:l;-
100 Sinc3 1.48 (4.47) 0.29 (1.52) @
100 Sinc4 1.45 (4.47) 0.32 (2.06)

400 Sincl 1.4 (4.47) 0.5 (3.58)

400 Sinc2 1.39 (4.47) 0.43 (2.99)

400 Sinc3 1.4 (4.47)) 0.44 (3.27)

400 Sinc4 1.4 (4.47) 0.38 (2.7)

1200 Sincl 3.56 (78.4) 0.69 (5.37)

1200 Sinc2 4.16 (80.1) 0.61(4.8)

1200 Sinc3 2.26 (42.3) 0.59 (4.49)

1200 Sinc4 1.76 (39.3) 0.55 (4.2)

2400 Sincl 4.06 (79.6) 0.88 (8.34)

2400 Sinc2 3.21(42.6) 0.77 (6.59)

2400 Sinc3 2.38 (42.6) 0.73 (6.26)

2400 Sinc4 2.39 (42.3) 0.68 (5.66)

4800 Sincl 7.48 (80.7) 1.08 (10.45)

4800 Sinc2 6.38 (80.5) 0.99 (10.41)

4800 Sinc3 5.38 (80.4) 0.95 (8.96)

4800 Sinc4 4.2 (71.5) 0.92 (7.8)

7200 Sincl 19.8 (119) 1.26 (12.55)

7200 Sinc2 20.2 (M9) 1.18 (10.13)

7200 Sinc3 16.6 (119) 1.17 (10.43)

7200 Sinc4 16.2 (19) 1.08 (9.52)

14400 Sinch 26.2 (195) 1.42 (11.64)

19200 Sinch 65 (500) 1.68 (15.21)

25600 Sinch 53.5 (500) 2.21(19.68)

40000 Sinch 66 (688) 2.7 (26.2)

M. ik

1.1 B NS 2 iRk 3 A

B =JEr T LTD2261 B N4 i F R 4 2 1, 3y ESD {97 A . fy N2 IR B 440 Burn-out HLJR IR ..
LTD2260 JtA 6 MG NG H, XHFF 5 B um s S A 3 IMENME SN . LTD2261 HF 1 MBI AN 0, SZRF10 %
B E SHANDCE 5 MENESHN . BT INEHEIUE S5 NSN, LTD226X i& AT LAYk 4 F 835545 5 4 N BE 18 BTG S\ i 42
TR o

CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC Handling
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P-1l LTD226X Series
High-precision, Multi-channel, 40-kSPS, 24-bit, Delta-sigma ADCs

AVDD
AINCOM gt 0000 |
AINO~AIN4 4 | 00010101
ffffffffffffffffffffffffff Klk
A|N5 A|N9 o L 01o~1010 | - Y
LTD2261 only A - oy
AVSS Burn-out
Temperature 10Mm P Detection
Sensor
AVDD—AVSS/ . 1100 . - >
“ PGA-
DVDD . 101 .
D%
All Open mo
PGA short to Veom o ! [

K 3 AL N FLE s A
11.1.1. ESD &3 &

ESD {47 WA W AL TE T B IR NI 11, R AR B3R G 52 AE A =il sl PCB U i 2 v vl e 52 1) ESD bt
BT A I ESD (R4 AR SN, WA P A A R G G0N D X a R AT ESD [t nTLAX B FEETECE ESD ik 05| I
AL ESD LRI B, SRS ESD Bidr.

T ESD {f4F AR IAETE, B 5| <Az 78 AVDD + 0.3 V 1 AVSS - 0.3 V. 1 B4 A 51 I B 5 4 i 3 A e SR FR
i, A4 ESD ZME SR, KM IE ) LA 1T BE 2 B AR AMEBIIR . TR, SRR T ML e R A, U A A
B AR, B PRIATFRRE, B T A Al A M SR R N FRLIREAS 2 I LA B KA

11.1.2. N2 BRIk PR o8

2 BB IR PN B PGA MAMNHBIINAE 5, SRR = A2 RS 5. PGA [MIE NS 5 7l LUl
Lﬁﬁ%s INPMUX SRHEATHGIACE « B AEaemPUAL (bit 7 2 bit 4) FISKIECE PGA EHA, FFZMMKIUAL (bit 3 2 bit 00 AR
BeHE PGA fifii N o IE Sk N PRI N\ i 1 4w P R0 LI 3.0 BRI H P46 o R BRILZE 42 31) AINCOM 51, AINCOM 4 F R AE N
B E SN 8 A S, 0O TE R B PR T

22 P58 PR T 1) 1 49K R S W P A S P SO0 L e ) A N B IETE D B I, J R
T BRI, B TE AR AL F A4 B TG W T B 0T, I BR3P SR £ S M 81 1 7E AT 50008 8 e Py i N\
TESXFERIE LR, GO P A FH A AR I SR B 45 5 S 7E IE UL L R 2 8], E SR B

1.1.3. /EHIIJQT/\/’LW

o

LTD226X A EBEEIK 1 A AR IR EAR S, AP AR AR, Herh—A> TR ) F R A 53— 80 fiF.
TR RS L E R ﬁmﬁ%mkﬁﬁgAEm$%ﬁmF%§%%Eam&%@%%%&ﬁ i AD HONRUTAE S AT
IRE T I7 AR T Rl BENNL AR 3 B S SR B e B R

CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC Handling
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P-12 LTD226X Series
High-precision, Multi-channel, 40-kSPS, 24-bit, Delta-sigma ADCs

Temperature (°C) = (Sensor Reading (V) -122056) / 405.5 + 25
FEAE A B3R R R AR LR, PGA F 2R E B oy AL 75, JF H.7 20K burn-out HLJVEAT AC BURNUE G . (1T LTD226X
KA KT I 2B, S5 BI 50 i AABRAE RN, POl B A SR8 T DU X R R 1 & 78 7 AR R SER S . B TS #E L
TERF R SE B, SiRaRaE e —L%, A/ FHEMRSHELERN, FRSREEAREE IR E TAERE, BUH a5
Jr & Bk APERS -

1M.1.4. fLHE HE R [A]sE

TG B 2 e P R I B B A i s . O T ORIE SRR 1 H R R RN LR TS Y, N E] PGA
FESR PRt B R 1 /4. PTEREUM AL LR BT R R AR
Analog Supply (V) = (AVDD - AVSS) / 4
Digital Supply (V) =DVDD / 4
E [t e R R, BERT DA A PO St mT DU R SRS HE . R A SRR A AN UE, R T RIS R, S5
JEANGENT 1.5 Ve SEEHUR AL ESRAL, RSt iR, 520K PGA W E VA aS, JF HICHT burn-out HLIALIEA AC

11.1.5. i AW

i E 2 BRI PR PGA ST A OB AT, EIXMECE T, FI7 AT BAIINK burn-out R LL K PGA i th B BRI
5. 7F burn-out HLFIEAGIENN T, PGA S HECEMIEZMANG 5, AlAEBRERISIRE, If HAS B HAL7E R 2 18y B
fah -

11.1.6. EHLNEAILHEE
T T 2 3 HR 22T PGA SN SRKT 5 Veow AJEHLIE, A JEHLIE A i F 776 R AR R . FEXFMIE F, 7 77 LA ADC
MR 7 i R LTS B P T LS R

V., = (AVDD + AVSS) /2

1.1.7. 51 E HIRE

BN SR DA S T2 25 R NS P 8 R R . GPIO i 1. AC JUBhilsif th o AT R P i th i . M8
VA G BAR I S R D RE AT LAZESE 6 45 (51 I S i) X e 5] A 52 A Dk T DUd e iC B0 B3 A7 2 08 o 765 X 2t
Thesa, HRIRRTARHIZ L8 5] A L 1) HL 5 5 2547 AD et

1.2, A4t s BORE: (PGA)

LTD226X S T — /M 75 22 /0 i N 22 40 it R AT SRR 3 25 UK 38 (PGA) o PGA A5 S MBI 25 1) 32 sl 2 M5 5
JBOK, ADC SCHFF 2 R RIDU 538 25 AOAE SO . 56 TR, A8 AT LLSCRE B8 25 31 128 A3 a5 M5 580K, & T/AME 5 1R
W RN, PGA [ A] LIUEIT L B PGA 277288 T 1 GAIN[2:0]k k48 . R E RN S, WA EEH PGA #H47
G IREL, LA PGA bypass £, FEULIEINT, PGA &b T XWRiRA I HAE 5 %00 PGA B NBRGIZ b, Hhi 1
FHL e i\ Y ] B9 E AL o e S TR U

CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC Handling
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P-13 LTD226X Series
High-precision, Multi-channel, 40-kSPS, 24-bit, Delta-sigma ADCs

n
=z
—
o~
N
i i
BYPASS mode @ bit 7 of PGA LN
register (addr. = 10h) -
o
350 Q2
— A
— ¢
AINP L 2800 8
o
8pF 12pF
»—{ }—« CAPP 2]
-
o "AN\—o —® ®
D
— ~—
— PGA Output A=
-1 Monitor Modulator
»&{ }—0 —e
CAPN
———— \\\N—o0
AINN o 280Q

Tial

B8P BYPASS mode @ bit 7 of PGA
register (addr. = 10h)

4 PGA fHUR

PGA ] 1 P AR F IS BOR LR ZE 7 SN 22 70 Bt TIOR8 45K . 7E PGA B Sm B/ T RC JEH &%, HI T4 e il
TFARATRAVEEFE o PGA 1914 2 A5 i by — AN 3 BEVT T (1RG5 F B 28 T, " P v D G P2 A0 A A5 8 LA AR AR R PR A v LA
HTERE. PGA fi thiin 4 i) PGA BRIA FL IR ME P i AT SR 7% PGA %t 5 5kt il 1 st B A vt R L«

CAPP Fll CAPN 5| 173512 PGA HIE G i 51 Bl FEIXPIA 51 I (M 75 2285 — > COG ) 4.7 nF HIAH] T-EBREicdim it vh 1y v
AN R B AFE N DU B YR A o S WU AT REKIRE e 2 OB AE 52D PGA Ha th (1 37 DUA B R A IODE B BCR, JFR B e
I B 5 B B 5 5 I E L AR PGA il Il iy T MU T S0 SR AT 75

FAE R S 22 2> A A\ VE LS 1 PGA B 23 5 BN 228 B I R/NRE K. FER R THEMEH] 2.5 V 25 RSO, PGA
8 RV R P52 22 73 N S BT AR R 2R

#H% 2 Full-scale Input Range Vs. Gain @ Vrer=2.5 V
GAIN[2:0] Bits Full-scale Input Range

000 1 +25V

001 2 +125V

010 4 +0.625V
on 8 +0.312V
100 16 +0.156 V
101 32 +0.078 V
10 64 +0.039V
m 128 +0.0195V

N7 B PGA HEL M OGS iR 22, T T EARIE NG 5 AL B A0 S AT Y . 2% H LR = T AVDD -
0.3V EHLT AVSS + 0.3 Vi, PGA &t NAELR MUK IX . BT PGA RH 7 X R &t dim N\ 4t B A B m A AR R]
B, AR AU N HE R R B DL N e Rl

AVSS +0.3V+V, *(GAIN-1) /2 <V, .,

V, s <AVDD —0.3V-V,, *(GAIN-1)/2

CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC Handling
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P14 LTD226X Series
High-precision, Multi-channel, 40-kSPS, 24-bit, Delta-sigma ADCs

Forb Vamx = xRN, Vin = IR RIS . 280y 64 5128 I, KRR GAIN HUH 32.
P 5 e e TR IO A\ 20k I Y TR A4 S A

PGA Tnput : PGA Output

: AVDD
| Non—linear Operation
:— ————————————————————— AVDD - 0.3V
| .
[ R Vorre=VarwtViwk (GAIN-1) /2

Viw -7 B :

| S |
—————————— A== Vy
o [
Varw R I
Tl

I T e Vo Yanw Vivk (GAIN-1) /2
|
|
|
|
|L 777777777777777777777 AVSS + 0.3V
| Non-linear Operation
' AVSS

B 5 PGA i N\fér i FiJ 3 R4 S 2
11.2.1. PGA 245 =
MR, R mSET PGA BLEEERIRGI S AT Zohas. W, MAJEESHES] AVSS + 0.1V £ AVDD - 0.1V,
11.2.2. PGA & (R 8 W45
PGA (1% H a2 i 7 R FE R A it . 24 PGA %t s TR LFR (AVDD - 0.2V) KT HRE TR (AVSS +0.2V) i,
SR, RS R A N BITELE STATUS Z 17587 () PGAL_ALM 1 PGAH_ALM {1, XA R HisE, 7l sk
SR FEVEE NG Tk =M. K6 BRT PGA MEMISHEUREIR . fi kb i mid L . 152 Bk Beas vl

HIE, 7S A S AU, AR KT . EXT PGA BEAT U E I 5, PGA i th s MRS (5 5 A T BE
ERE R BRME, AR A AR AR A -

CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC Handling
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P-15 LTD226X Series
High-precision, Multi-channel, 40-kSPS, 24-bit, Delta-sigma ADCs

AVDD - 0.2V

PGAIL ALM

PGAL. ALM

AVSS +0.2 v

6 PGA [BI{E I Faspiish
1.3. HEFEHE

LTD2261 424t T Z F 7 2>k ADC 1R Gt o R B ut . F P rTLMEF I 2.5 V ks B kvt BRd s fan A\ o A6 FH o0 B e
] DA B AL F e R Ay i R v . R R T A I 2 IR AR O I R E £ 255 R N . BRIA VB (0 23 R VR
B AL s, ke AVDD - AVSS.

WA E REF & 474K RMUXP1:0]F1 RMUXN1:015K 73 51 %6 #3522 H i (1) 1E 57 A\ 3 o LE 460 A\ 3t o) ATE By P Rk v LE At 3 o
AVDD. AINO 1 AIN2 Z [EJ§)4e, Fdim Nt o] LATE Fr 9 25t S i . AVSS. AINT AT AIN3 2[RI Y14 o L S 2% i Hh o 2 i
TBMERE R, BT RS S RN R E .

11.3.1. AL

BAEF 2.5V 7 A SEHE T 7 B B REF 27774819 REFENB o7, {3 7 P JEHETT S, 4R st I B8 36 ofk ) L 47 N\ ot e i 4%
R NEREE NS IR, F7 R ETE REFOUT 5] JIF1 AVSS Z [R5 E — A 10 pF (1 B RIERRE S o HEE S35 i ml SR P R 2
BRSPS, JF HRATREMSEIT AVSS. T (RIFEHR AR MR AR 2 1, FEIESH UL T ARE T 2 REFFIRIET
HAmiede. 72/ WEUETT RIS, TR R, FTRESTE AL AR B I — MBS FE R . A0 BEE R v R 3 B
s, WIHRELTF RS H HE.

1.3.2. HhfALHE

e e R R v 2 B % T LB B DR o R e P B R v 1 IE U A SR £ B AINO/AINT B2 AIN2/AINS {941
PR AER IE S NS o PR AR A 2 AN MR EEAE, P 75 R AL I L A N B o 7R Y AN B P I O 7 B R
e VR ) A S BELETORI N 3 RO AN LT, SR ORTIE SRR v PR IS RS A Z

11.3.3. AVDD - AVSS {EAZEH L (BRIARCE)

SFRIERINSE 2 5 V B S . 7 6 Zeifil eI BRI, B3 AC WURN v, K s Bt LA 9225 v I o
NBIZAE

CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC Handling
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P-16 LTD226X Series
High-precision, Multi-channel, 40-kSPS, 24-bit, Delta-sigma ADCs

1.3.4. Z5 L R(E 1%

T8 L B AR e AR AR T — N HUE IR BME I, AT RIS H R E KRR . MRSHEIEET 0.4V,
LI BB E AR S A [ STATUS Z5 4745 1 1 REFL_ALM A B A7 R, X —fr Rk, Hareid BYE T OLH KRG L T Ik
BITUEAT R AL, T e R B S B AR EFR AT OL, JCHOR IE U N HOR HE4, 75 BEAE B VR A g A\ B2 ) IR I — 4> 100 R
EENE

0°LL-%7Z9INd

o
Q
—_
Q
(2]
=a
D
D
—_

Lx ternal REF.
Reference MUX.

100k Q

REFL._AIM

7 LA B
N4, BB L (VBIAS)

AR A N A S AINCOM 245 7 — AN PR d e, Wl 7 Bios. IXANHEAE % T (AVSS + AVDD)/2, ] Uf# X
A B AV 2 PR R DU 2 4 Hh PR P ZE R N B B8 A R S N AR YO R 2 P, A AR rEL R 2% o o SR 5 A P P A e L
RN % 1 47 0 5 B AE AN A S AINCOM AHE, I HRCE INPBIAS Zif7 8310 VBIAS £, FI /775 B 8 i T AN e 27 A 1
I EL P2 4 LS PR T i3 B ] o 75 E7E VBIAS 5848808 G M T AR AT 8UR 564, RIS 5I NN RGUR %

Controlled by
VBIAS bit

(AVDD-AVSS) /2 —eo ATNCOM

K8 FFHA AR

Fh 3 AT R AR E I 7]

Total Load Capacitance Settling Time

0.1 uF 0.22 ms
1uF 2.2 ms
10 uF 22 ms

11.5. Burn-out Hyi R

ST > burn-out HELFIESRAL AR &2 15 40 T el TR & . 3XA> burn-out HUIATIE AT AT AR FE b sl R 4
e 72 BRI, RrHIAIRS) PGA IEM A, WEHIRIRSD PGA Fi N, — ELERINES i BLRPESR sl WT T 0L, PGA BI{H
WP E, s AR BOR AT IR o R AR/ R R AR B, PGA BIE M= 218, Bl fan B L A8 SR KT
H B L

CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC Handling
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P11 LTD226X Series
High-precision, Multi-channel, 40-kSPS, 24-bit, Delta-sigma ADCs

AVDD
&

MUXP
AINO ™
AT 7 PGA+
! »
| »
|
l [
|
I
l
! —
Pl L
l
l I >
Y, | : PGA-
AINCOM

MUXN "

9 Burn-out HLJiJE
JEITEC E INPBIAS &7 887 BOSCP iz, A/ wf Lk b FHoiiat. BRIEMNTFIS. IR H 7 A e a] LSS e &
BOCS[2:0 kA% . P4I{E S ] AYE A7 A i & .

1.6, LA EJ TR (IDAC1 5 IDAC2)

PRATEE AT PN, F JAE R SR B A 80l . 4 28] L UL PS8 2 S o A el LR 75 2 Y 84 LA O BB ) A S . PR IR
Ui 1] L@ IMUX 25 728 1 IMUX1[3:0140 IMUX2[3:0]437 i & 30T 358 DU N o o FELJREVR ST 1 FRL R 52 T LU IMGA 23 728
1) IMAG1[3:0] 1 IMAG2[3:0]5RHHTHCE - WA HL IR IR HL A S mT LAAA 50 pA £ 3000 pA Hpsrik 5. VE4R(E IS AT ATE 27 47 3 il
S EE.

FEAEF Ry PR, 5 B0 FRTR R I o SR o A P JAE YR P B 80 I oy, P A P T D A i B 8 g R R 0 B A1
EE AR 5 R TR P SRR, 51 R U R B TS R L Y, 5 U FLAORS B 2 PR

IMUXT / IMUX2 \AVDD
Configuration ah
AINO-AING 0000~0100 o J
CAINS-AIN9 | 0101~1001 —
LTD2261 only AVDD
- ,\ 1010 o
AINCOM J .
Open m -

10 v E
7. @5 A o H (GP10s)

B IR T 4 ANMEA A HEE, GPI00 | GPI03, @it & ik 28 ic B FIALH At AIN2 £ AIN5. GPIO [%iH
HiE>4 AVDD F1 AVSS. GPIO [¥44E 4% ifi /£ /E MODE3 %5 £ 35 H1 ) GPIO_DAT iz, W5 . MODE2 %%+ 1) GPIO_CONI[3:0]
PLFSRECE GPIO XM IB N,  “1” FoR iR, “0” FmWidt. GPIO_DIR A7 k¥4 GPIO M & S Nl Hith, “17
ERRIN, “07 fE it . FRBVERIZ, 2 GPIO BC B vt iy, (K PRS0 5 NB HE PR ZS T AN A2 S B 51 R
HUFRZS . IX P04 GPIO 15 AC HUhZhae A, 24 AC BRI 5 IR, GPIO 77 478 774k (1 L TR AS 2 AR

CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC Handling
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P-18 LTD226X Series
High-precision, Multi-channel, 40-kSPS, 24-bit, Delta-sigma ADCs

11.8. i FKhf
SEOESR T T ok SRR R 5 ADC PR FE MRS . St it SRR K ADC [ (M 7 50 ) 5 (K s, TS0 o e i U S 1

SR FE SR S RO A . PR ﬁ%ﬁ&%ﬁﬁﬁ%%ﬁ%%ﬁ%ﬁ .
1.9. Hl&

SR T A FOE 4 B 242 UKL RA-ZIFIES . R fou/8 MIRFEARREEN PCA HUKJE IS, JFSHHEd
PR 0-1 Bodaifit. IR K A0 e 7 P AR Y B S g By, I B DB B AR DB ER o

.10, HUr i as

PR 5 B ) I R 0-1 Bl Ja, B IR AT 2 . DR CR Se L R M RE R e . 3L DI He i 2K
M, PP AT DAFE RO L L B0 e 4ok 3 R A0 8 S5 D RE M B L TR ASLAET

HE DL & T LAFE sine B3R FIR AR ML 5. 78 sinc BT, T DLl 4% sinc JEUES I $okik £ 2.5 SPS %) 40k SPS
R HSCHRR e 0 R A R PRI IE R0 o 7R FIR MU, SRR AL T 50/60Hz VIR TR, I w] LA A s 72k 2.5 SPS %
20 SPS Lo A . HUrUER A H RO 11,

40000 SPS to 14400 SPS

105PS
Modulator Sinc® Filter > Sin"Filter >  FIRFilter Averager [10Z9SPS o
Output
Mux
T 20 SPS
7200 SPS to 2.5 SPS
\
Sinc Filter ‘
FIR Filter
11 Bk AR
12. ZFA7as i)

LTD2261 L4519 AN B35 Z5 A7 G R AL A A7 A WA, 30 e B X S 27 A7 8 SR S IR SR D B o 35 A7 4 (30 5 AR vl LU it
RREG 1 WREG 54K . TR RHA A BB AT A8 S40F L sl AN, Py (A as i S A RIERAE . 1E
SERIC B A AF AR A A%E%J%ﬁ#lﬁ%%ﬁﬁﬁ“%ﬁﬁ’] AD iR .

527 as iR AE T LUE I UNLOCK il LOCK #i34-BEAT Ji e AN L BROAIE .

Rtk b TAEAR Y

Default . . . . . . . .
Addr. Name ) Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
value

00h ID xxh DEV_ID[3:0] REV_ID[3:0]

0th STATUS 01h LOCK CRCERR PGAL_AL | PGAH_AL | REFL_AL DRDY CLOCK RESET
M M M

02h MODEO 24h DR[4:0] FILTER[2:0]

03h MODE1 01h 0 CHOPI[1:0] ‘ CONVRT DELAY([3:0]

04h MODE2 00h GPIO_CON[3:0] GPIO_DIR[3:0]

05h MODE3 00h PWDN STATENB CRCENB SPITIM GPIO_DATI[3:0]

06h REF 05h 0 0 0 REFENB RMUXP[1:0] ‘ RMUXN[1:0]

CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC Handling
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P LTD226X Series
High-precision, Multi-channel, 40-kSPS, 24-bit, Delta-sigma ADCs
-
07h OFCALO 00h OFC[7:0] pa
08h OFCALI1 00h OFC[15:8] o5
09h OFCAL2 00h OFC[23:16] S
0Ah FSCALO 00h FSCI7:0] —
0Bh FSCALI 00h FsC[15:8] o
och FSCAL2 40h FSC[23:16]
0Dh IMUX FFh IMUX2[3:0] IMUX1[3:0] w
OEh IMAG 00h IMAG2[3:0] IMAG[3:0] =
OFh  RESERVED  00h 00h 0
10h PGA 00h Bypass | o | o | o 0o | GAIN[2:0] =3
th INPMUX FFh MUXP[3:0] MUXN[3:0] o
12h INPBIAS 00h o | o | o | vems BOCSP | BOCS[2:0]

12.1. 21728054

12.1.0. S riRalE A4 (Ml = 00h)
B iR A4
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
DEV_ID[3:0] REV_ID[3:0]
R-xh R-xh R-xh R-xh R-xh R-xh R-xh R-xh
R/W: Read/Write; R: Read only; -n = default value
Bit[7:4] ID[3:0]

1000: LTD2261, LTD2261B
1010: LTD2260B

Bit[3:0] Revision ID
Device dependent

12.1.2. STATUS: IREZFF4s Ghk = 01h)

K& G2
| Bit7 | eite | Bts | eit4 | Bits | Btz Bt | Bito |
LOCK CRCERR PGAL_ALM PGAH_ALM REFL ALM DRDY CLOCK RESET
R-0h R/W-0h R-0h R-0h R-0h R-0h R-xh R/W-1h
R/W: Read/Write; R: Read only; -n = default value
Bit[7] Register Lock Status

Indicates register lock status. Register writes are locked by the LOCK command and
unlocked by the UNLOCK command.
0: Register write not locked (default)
1: Register write locked
Bit[6] CRC Error
Indicates that a CRC error is detected by the ADC. The CRC error bit remains set until
cleared by the user.
0: No CRC error
1: CRC error
Bit[5] PGA Low Alarm
Indicates PGA output voltage is below the low limit. The alarm resets at the start of
conversion cycles.
0: No Alarm
1: Alarm
Bit[4] PGA High Alarm
Indicates PGA output voltage is above the high limit. The alarm resets at the start of
conversion cycles.
0: No Alarm
1: Alarm

CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC Handling
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P-20 LTD226X Series
High-precision, Multi-channel, 40-kSPS, 24-bit, Delta-sigma ADCs

Bit[3] Reference Low Alarm 2
Indicates reference voltage is below the low limit. The alarm resets at the start of S
conversion cycles. JI-\
0: No Alarm =
1: Alarm ©

Bit[2] Data Ready
Indicates conversion data ready. w)
0: Conversion data not new since the previous read operation g-
1: Conversion data new since the previous read operation wn

Bit[1] Clock CDD-
Indicates internal or external clock mode. The ADC automatically selects the clock o
source.

0: ADC clock is internal
1: ADC clock is external
Bit[0] Reset
Indicates ADC reset. Clear the bit to detect next device reset.
0: No reset
1: Reset (default)

12.1.3. MODEO: =7 f7as 0 (Hihk = 02h)

Bit 7 Bit Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
DR[4:0] FILTER[2:0]
R/W-4h R/W-4h
R T a 0

R/W: Read/Write; R: Read only; -n = default value

Bit[7:3] Data Rate

Select the ADC data rate.

00000: 2.5 SPS

00001: 5 SPS

00010: 10 SPS

00011: 16.6 SPS

00100: 20 SPS (default)

00101: 50 SPS

00110: 60 SPS

00111: 100 SPS

01000: 400 SPS

01001: 1200 SPS

01010: 2400 SPS

01011: 4800 SPS

01100: 7200 SPS

01101: 14400 SPS

01110: 19200 SPS

01111: 25600 SPS

10000 - 11111: 40000 SPS (fck = 10.24 MHz)
Bit[2:0] Digital Filter

Select the digital filter mode.

000: sincl

001: sinc2

010: sinc3

011: sinc4

100: FIR (default)

101: Reserved

110: Reserved

111: Reserved

CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC Handling

L
Procedures. Linearin and designs are registered trademarks of Linearin Technology Corporation.
© Copyright Linearin Technology Corporation. All Rights Reserved.

All other trademarks mentioned are the property of their respective owners.




P-21 LTD226X Series
High-precision, Multi-channel, 40-kSPS, 24-bit, Delta-sigma ADCs

12.1.4. MODE1: #7725 1 (bl = 03h)

B (72 1
0 CHOPI[1:0] CONVRT DELAYI[3:0]
R/W-0h R/W-0h R/W-0h R/W-1h
R/W: Read/Write; R: Read only; -n = default value
Bit[7] Reserved
Always write 0
Bit[6:5] Chop and AC-Excitation Modes

Select the Chop and AC-excitation modes.

00: Normal mode (default)

01: Chop mode

10: 2-wire AC-excitation mode ( LTD2261 only)

1: 4-wire AC-excitation mode ( LTD2261 only)
Bit[4] ADC Conversion Mode

Select the ADC conversion mode.

0: Continuous conversions (default)

1: Pulse (one shot) conversion
Bit[3:0] Conversion Start Delay

Program the time delay at conversion start. Delay values are with fck = 7.3728 MHz.

0000: 0 s (not for 25600 SPS or 40000 SPS operation)

0001: 50 us (default)

0010: 59 us

0011: 67 ps

0100: 85 ps

0101: 19 us

0110: 189 us

0111: 328 us

1000: 605 ps

1001: 1.16 ms

1010: 2.27 ms

1011: 4.49 ms

1100: 8.93 ms

1101: 17.8 ms

1110: Reserved

11M1: Reserved

12.1.5. MODE2: #iz(ZFfFas 2 (Hhhk = 04h)

HAEFEA 2
GPI0_CON[3:0] GPIO_DIR[3:0]
R/W-0h R/W-0h
R/W: Read/Write; R: Read only; -n = default value
Bit[7] GPIO03 Pin Connection

Connect GPIO3 to analog input AINS.
0: GPI103 not connected to AIN5 (default)
1: GPI03 connected to AINS

Bit[6] GPI02 Pin Connection
Connect GPI02 to analog input AIN4.
0: GP102 not connected to AIN4 (default)
1: GPI02 connected to AIN4

Bit[5] GPIO1 Pin Connection

CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC Handling
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P-22 LTD226X Series
High-precision, Multi-channel, 40-kSPS, 24-bit, Delta-sigma ADCs

Connect GPIO1 to analog input AIN3.
0: GPI01 not connected to AIN3 (default)
1: GPI01 connected to AIN3
Bit[4] GPIO0 Pin Connection
Connect GPIOO to analog input AIN2
0: GPI100 not connected to AIN2 (default)
1: GPI0O0 connected to AIN2
Bit[3] GPIO3 Pin Direction
Configure GPIO3 as a GPIO input or GPIO output on AINS.
0: GPIO3 is an output (default)
1: GPI03 is an input
Bit[2] GPI02 Pin Direction
Configure GPIO2 as a GPIO input or GPIO output on AINA4.
0: GPIO2 is an output (default)
1: GPI02 is an input
Bit[1] GPIO1 Pin Direction
Configure GPIO1 as a GPIO input or GPIO output on AIN3.
0: GPIO1 is an output (default)
1: GPIO1is an input
Bit[0] GPIOO0 Pin Direction
Configure GPIOO as a GPIO input or GPIO output on AIN2.
0: GPIOO is an output (default)
1: GPI0O0 is an input
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12.1.6. MODE3: #zUZ7/F%% 3 (Hhhk = 05h)

PP 728 3
| Bit7 | Bite | Bits | Bit4 | Bitd Bit 2 Bit Bit 0
PWDN STATENB CRCENB SPITIM GPIO_DAT[3:0]
R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h
R/W: Read/Write; R: Read only; -n = default value
Bit[7] Software Power-down Mode

Select the software power-down mode.
0: Normal mode (default)
1: Software power-down mode
Bit[6] STATUS Byte
Enable the Status byte for the conversion data read operation.
0: No Status byte (default)
1: Status byte enabled
Bit[5] CRC Data Verification
Enable CRC data verification.
0: No CRC (default)
1: CRC enabled
Bit[4] SPI Auto-Reset Function
Enable the SPI auto-reset function.
0: SPI auto-reset disabled (default)
1: SPI auto-reset enabled
Bit[3] GPIO3 Data
Read or write the GPIO3 data on AIN5.
0: GPI03 is low (default)
1: GPIO3 is high
Bit[2] GPI02 Data
Read or write the GPIO2 data on AIN4.
0: GPI02 is low (default)
1: GPIO2 is high

CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC Handling
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P-23 LTD226X Series
High-precision, Multi-channel, 40-kSPS, 24-bit, Delta-sigma ADCs

Bit[1] GPIO1 Data
Read or write the GPIO1 data on AIN3.
0: GPI01 is low (default)
1: GPIO1 is high

Bit[0] GPIOO0 Data
Read or write the GPIO1 data on AIN3.
0: GPI0O0 is low (default)
1: GPIOO is high

12.1.7. REF: R E S A74s (s = 06h)

FEUETL B 272
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
0 0 0 REFENB RMUXP[1:0] RMUXNI[1:0]

R/W-0h R/W-0h R/W-0h R/W-0h R/W-1h R/W-1h

R/W: Read/Write; R: Read only; -n = default value
Bit[7:5] Reserved

Always write Oh

Bit[4] Internal Reference Enable

Enable the internal reference.

0: Internal reference disabled (default)

1: Internal reference enabled
Bit[3:2] Reference Positive Input

Select the positive reference input.

00: Internal reference positive

01: AVDD internal (default)

10: AINO external

11: AIN2 external (LTD2261 only)
Bit[1:0] Reference Negative Input

Select the negative reference input.

00: Internal reference negative

01: AVSS internal (default)

10: AINT external

11: AIN3 external (LTD2261 only)

12.1.8. OFCALx: KifHEREZ F2s (HikE = 07h. 08h. 09h)

SR E R RS B AT A
Bit 7 Bit Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
OFC[7:0]

R/W-00h

OFC[15:8]
R/W-00h
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 ) Bit 1 Bit 0
OFC[23:16]
R/W-00h

R/W: Read/Write; R: Read only; -n = default value

12.1.9. FSCALx: Vil A7as (Hilk = 0Ah. 0Bh. OCh)

T JEE A HE 2 A7 A

CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC Handling
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P-24 LTD226X Series
High-precision, Multi-channel, 40-kSPS, 24-bit, Delta-sigma ADCs
-
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 E
FSC[7:0] =5
R/W-00h JI-\
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 :
FSC[15:8] =
R/W-00h
| Bt7 | Bite | Bits | Bit4a | Bta | Btz | Bitl | Bit0 |
FSC[23:16]
R/W-40h

R/W: Read/Write; R: Read only; -n = default value

o
Q
—_
Q
(2]
=a
D
D
—_

12.1.10. IMUX: HmIREEZTF4s (it = 0Dh)

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
IMUX2[3:0] IMUX1[3:0]
R/W-Fh R/W-Fh
NN B s S e

R/W: Read/Write; R: Read only; -n = default value

Bit[7:4] IDAC2 Qutput Multiplexer
Select the IDAC2 analog input pin connection.
0000: AINO
0001: AIN1
0010: AIN2
0011: AIN3
0100: AIN4
0101: AIN5 (LTD2261 only)
0110: AINé6 (LTD2261 only)
0111: AIN7 (LTD2261 only)
1000: AIN8 (LTD2261 only)
1001: AIN9 (LTD2261 only)
1010: AINCOM
1011: No connection
1100: No connection
1101: No connection
1110: No connection
1111: No connection (default)

Bit[3:0] IDAC1 Output Multiplexer
Select the IDAC1 analog input pin connection.
0000: AINO
0001: AIN1
0010: AIN2
0011: AIN3
0100: AIN4
0101: AIN5 (LTD2261 only)
0110: AINé6 (LTD2261 only)
0111: AIN7 (LTD2261 only)
1000: AIN8 (LTD2261 only)
1001: AIN9 (LTD2261 only)
1010: AINCOM
1011: No connection
1100: No connection
1101: No connection
1110: No connection
111: No connection (default)

CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC Handling
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P25 LTD226X Series
High-precision, Multi-channel, 40-kSPS, 24-bit, Delta-sigma ADCs
e
121.11. IMAG: HJRIATEE Zf7ay (Hubk = OEh) =
S
~
R A A7 58 0
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 o
IMAG2[3:0] IMAGI1[3:0]
R/W-0h R/W-0h o
R/W: Read/Write; R: Read only; -n = default value g-
Bit[7:4] IDAC2 Current Magnitude (7))
Select the magnitude of current source IDAC2. CDD-
0000: Off (default) 0]
0001: 50 pA
0010: 100 pA
0011: 250 pA
0100: 500 pA
0101: 750 pA

0110: 1000 pA
0111: 1500 pA
1000: 2000 pA
1001: 2500 pA
1010: 3000 pA
1011: Off
100: Off
101: Off
mo: off
m1: off

Bit[3:0] IDAC1 Current Magnitude
Select the magnitude of current source IDACI.
0000: Off (default)
0001: 50 pA
0010: 100 pA
0011: 250 pA
0100: 500 pA
0101: 750 pA
0110: 1000 pA
0111: 1500 pA
1000: 2000 pA
1001: 2500 pA
1010: 3000 pA
1011: Off
100: Off
101: Off
mo: off
m1: off

12.112. RESERVED: Tifaif7as (Hulik = OFh)

T
| Bit7 | Bite | Bits | Bit4 | Bt3 | Btz | Btl | Bit0 |
0 0 0 0 0 0 0 0
R-0h R-0h R-0h R-0h R-0h R-0h R-0h R-0h

R/W: Read/Write; R: Read only; -n = default value

12.1.13. PGA: PGA il B 27 F#% 1 (Hblt =10h)

CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC Handling
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P-26 LTD226X Series
High-precision, Multi-channel, 40-kSPS, 24-bit, Delta-sigma ADCs

PGA it & F 1745 1
| Bit7 | Bite | Bits | Bit4 | Bit3 | Bit2 Bit Bit 0
BYPASS 0 0 0 0 GAIN[2:0]
R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h
R/W: Read/Write; R: Read only; -n = default value

Bit[7] PGA Bypass Mode
Select the PGA mode.
0: PGA mode (default)
1: PGA bypass
Bit[6:3] Reserved
Always write 0
Bit[2:0] Gain
Select the gain. 000: 1 (default)
001: 2
010: 4
0n:8
100: 16
101: 32
110: 64
m: 128
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12.1.14. INPMUX: i A\BCE F A8 (bl = 11h)

TG B 278 1
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
MUXP[3:0] MUXN([3:0]
R/W-Fh R/W-Fh
R/W: Read/Write; R: Read only; -n = default value

Bit[7] Positive Input Multiplexer

Select the positive multiplexer input.

0000: AINCOM

0001: AINO

0010: AIN1

0011: AIN2

0100: AIN3

0101: AIN4

0110: AIN5 (LTD2261 only)

0111: AINé6 (LTD3261 only)

1000: AIN7 (LTD2261 only)

1001: AIN8 (LTD2261 only)

1010: AIN9 (LTD3261 only)

1011: Internal temperature sensor positive

100: Internal (AVDD - AVSS) / 4 positive

101: Internal (DVDD / 4) positive

1110: Inputs open

1111: Internal connection to Vcom (default)
Bit[6:3] Negative Input Multiplexer

Select the negative multiplexer input.

0000: AINCOM

0001: AINO

0010: AIN1

0011: AIN2

0100: AIN3

0101: AIN4

0110: AIN5 (LTD2261 only)

0111: AINé6 (LTD3261 only)

CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC Handling
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P-21 LTD226X Series
High-precision, Multi-channel, 40-kSPS, 24-bit, Delta-sigma ADCs

1000: AIN7 (LTD2261 only)

1001: AIN8 (LTD2261 only)

1010: AIN9 (LTD3261 only)

1011: Internal temperature sensor positive
100: Internal (AVDD - AVSS) / 4 positive
101: Internal (DVDD / 4) positive

0°LL-%7Z9INd

1110: Inputs open (w)
1111: Internal connection to Vcom (default) g..
<
12.1.15. INPBIAS: A\ fm& & fF4s (Ml =12h) o
LD R R e
| Bt7 | Bite | Bit5 | Bit4 | B3 | Btz | Bitl | Bit0
0 0 0 VBIAS BOCSP BOCS[2:0]
R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h
R/W: Read/Write; R: Read only; -n = default value
Bit[7:5] Reserved
Always write 0
Bit[4] VBIAS

Select the VBIAS connection to the AINCOM pin.
0: VBIAS disabled (default)
1: VBIAS enabled
Bit[3] Burn-Out Current Source Polarity
Select the burn-out current source polarity.
0: Pull-up mode (default)
1: Pull-down mode
Bit[2:0] Burn-Out Current Source Magnitude
Select the burn-out current source magnitude.
000: Off (default)
001: 50 nA
010: 200 nA
011: 1 A
100:10 pA
101: Reserved
110: Reserved
111: Reserved

CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC Handling
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P-28 LTD226X Series
High-precision, Multi-channel, 40-kSPS, 24-bit, Delta-sigma ADCs

13. HLAI R H

5V

10 uF, 33V
TuF
01uF 4.7 uF, COG
TuF
AVDD cAPP CAPN DvDD BYPASS
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Mux o
Digital Control START D
—_
RESET
PWDN
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G) Ref. Monitor
I r
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R
e T Cart I Burn-out
test
i e
Com AT @ J—ﬂ Serial s
Interface
I Mo : Digital 5 SCLK
R = Ceom PGA Filter CRC DOUT/DRDY
LEADI ’
I AINZ Burn-out Verification DIN
R test
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Monitor
L CLKIN
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Vami = [loact * (Rero + Rueaon)] + [(loact + libac2) * (Rieans + Reias)]

Vamz = (libacz * Ruieanz) + [(lioact + lioac2) * (Rieans + Raias)]

(N3 (TPANGEV

Vami - Vamz = [loact * (Rrro + Reean)] - (Ipacz * Rigap2)

2. LTD2261 Wi i di 2k B 0.1%, FIILJy IIDACT = [IDAC2 = IDAC, H4: /8345 K RLEAD1 = RLEAD2, Il
Vant - Vainz = lioac * Rero

- *
VREF = IIDAC RREF

3. HHfg{E =22 * Gain * (Vami = Vamz) / Vrer = 2% * Gain * Rrmp / Rerer

CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC Handling u
Procedures. Linearin and designs are registered trademarks of Linearin Technology Corporation.
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