CEE:COBRBT 4O MEBEANELTRBLTEY . REMNRFITEL
BAENHYET HEOTHRHB LVTHRAKEL TR BT EHOEXT—
BO—hETHRBIIEEL,

JAJSBGS8
d 201241 8
i3 TExas
INSTRUMENTS LMP91050
LB FIR (NDIR) 220 « 7T )r—iavmlT
av74% 257 )L AFE
BE FiritHe
LMP91050 [T —F AL - B P miFicikBbani--urs B I~ TN A 167V/V ~ 7,986V/V
ST NERM LY - THus - 7arh » UK (AFE) T, PN
HIENDIRT 70— 2y CHISET, Lodbvqrmn W /X 01~ 10H7 011 Viws
VRSO TRARL T F AR » I a—ar bLTOR B A FU7R 100ppm/ °C (max)
B Rzl V—F AV EBIEIZFT A EEEERLE B (AHBIERY 7R 500ns (max)
9, LMP91050 O’ /7 MEReZFIHT DL, HEOY—F T e [ -
IRAN s vV BB DT AAT)—b « YV a—a TRl W ERELHH 2V 3V
H—ORFH Lo T R— P TE T,
WE

LMP91050 (X, 7FuarT~<7 /L« Fqy « 77 (PGA), [iF
Tx—R] F7Evh XK, BAXAFIv L
VUERIRFBAEIETE—R - VxR —HF (1.15V FiT
2.59V) & 2 TWET, PGA IX 167V/V ~ 1,335V/V DIX7 A
CEPHE 1,002V/V ~ 7,986V/V D7 A L FPHICKHRL TVD
DT, =P FEFIEFRHEOY —E M NVEFFTEE
4, F7= PGA 1%, K7 A2 - KUZK (100ppm/ C ), KH S
47 vk« KUZH (G = 1,005V/V T 1.2mV/ C), {&ATAHE
FERUZh (500ns), K./A R (0.1 4 Vyyg 0.1 ~ 10Hz) EWH45F
bz COET, 7 'vh - oo mEIEE, F 2 B
ANNZE DA 72y ez <, HAEE»LITDOAT
Ty MEHIBRT DK THER ) ZMiELET, ZomIK
I2X5T, ADC O N7 VA — L ClaE(LEI. ADC O
IRREEAEASEISIVET,

LMP91050 Ci, #Hsh /A ADrEEZ B, FHEY A0
EALZRIALTE B TANZNL T (AR, m—r3A FT=
[FNUR SR BBINCEE Y, 22— —i%, AR —FD SPI
AL BT 2 — 25N L CTTBY T LNAEETT, LMP91050 /)
HD 10 B> MSOP /R — P TS, —40°C~+ 105°C
DO CEMELET,

W TSI~ TN A TS

B (BES] A7k - v ER

B NIV BT EYAR—

B =€ E—F - PR —FE8E Y DAC
W 10t MSOP Syr—

T7IVr—3y

NDIR >

T~ R A

EADE=LYLYT

CO2 ¥ vE il — A —hE—T 47
TAa— VR — A= e—T 17
PESEM 24 | X 2T 1Hen

GHG/ 7V A UM T T b7 4 — A

JOovoR

VDD

AR XH 9 0G0 L6dINT

—LNLL - L7575 (HIAN) %

~

~

~EA

AV U LT X Ef)H

B WPe1050 )
G1=250,42
N — —ll out
CMOUT .
=
L o - y,

CSB SCLK SDIO GND

Configurable AFE for NDIR
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LMP91050

REJWGTT)r—>ay

10uF 160 kQ
: ¥ -I-
VDD 160 kQ2 6.8nF
10 uF 10 nF cmout
I I VDD A0 Al
Thermopile IN
1100k LMP91050
cMOUT
10 nF

Ty

Typical NDIR Sensing Application Circuit

ETY
Package Part Number Package Marking Transport Media NSC Drawing
10-Pin LMP91050MM 1K units tape and reel
MSOP LMP91050MME ANSA 250 units tape and reel MUB10A
LMP91050MMX 3.5K units tape and reel
EVERER
N—®@ — VDD
CMOUT — —SDIO
A0 — LMP91050 — SCLK
Al — — CSB
GND — — OUuT
E &
ELES LS BE
1 IN VarR=Y N = AT
2 CMOUT Tras axE—REEH T
3 A0 TFus %1 BDHS
4 Al TFas A7 F2EBDANT
5 GND IR 77K
6 ouT Tras i fE45 77, CMOUT L [RIBEALIZk 5 HEE
7 CSB TV Fo7 - BLIN, TIT47 Low
8 SCLK FTIUHNNT) AR T z—R « Ty
9 SDIO FIOHIVAT TN T—E AW
10 VDD I IEDTEIR
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ANCFFTAERRIZ O T,
www.tij.co.jp DELGL T L H L

LTSN,

BRI o

www.national.com/ms/MS/MS-SOLDERING.pdf % 2 f&

R TRERE (vote 1) Bi{EEHE (vote 1)
AT—8L—HBEA - RETHAORMERBINTOE Ao g
BEETIERNEEERBRTEORELSEIS,
BB R i
ESD ffif£ (Note 2) (Note 3)
NEET L 2,500V PRl — VBB (0 14)
iy e BT 250V 10 £ MSOP
HETF AR L 1,250V
BIREE (VDD) — 0.3V ~ 6.0V
HEVEE — 0.3V ~ VDD + 0.3V
FEUBHIZVD AN ESR SmA
PRATIRE i FH —65°C~ 150°C
AR (Note 3) 150 °C

K072\ W RY, DIFOHA#1Z VDD = 3.3V, VCM = LISV IS LGS, KFEOMEIE Ty
WHSNET, TOMOTXTOIIYMER Ty = T; =+ 25 ClexL Tl AN £,

=—40C~+ 85 CIZxL T

2.7V ~ 5.5V

—40C~105C

176 °C /W

Symbol Parameter Conditions ( h:'f::ﬂ {N;f: 3¢ ;'*:ﬂ Units
Power Supply
VDD Supply Voltage 27 3.3 55 v
10D Supply Current All analog block OM 3 a7 4.2 maA
Power Down Supply Current | All analog block OFF 45 B85 121 ey
Offset Cancellation (Offset DAC)
Resolution 256 steps
LSB All gains 33.8 my
DML -1 2 LsB
Error Output referred offset error, all gains +100 my
Offset adjust Range Qutput referred, all gains 0.2 Ugg X W
DAC setiling time 480 pS
Programmable Gain Amplifier (PGA) 1st Stage, R, = 10k{}, C_ = 15pF
IBIAS Bias Current 5 200 pA
VINMAX | Max input signal High gain Referenced to CMOUT voltage, it refers to the 2 mV
_HGM maode maximum veitage at the IN pin before clipping;
VINMAX Max input signal Low gain It includes dark voltage of the thermopile and
_LGM mode signal voltage. *12 i
YOS Input Offset Voltage -165 pv
G _HGM Gain High gain mode 250 Wi
G_LGM Gain Low gain mode 42 v
GE Gain Errar Both HGM and LGM 2.5 %
VoD -
YVOUT Qutput Voltage Range 0.5 0.5 v
PSHRR Power Supply Rejection Ratio |DC, 3.3V to 5V supply, Gain = 250V/V a0 110 dB
PhDly Phase Delay 1mV input step signal, HGM, Voul measured at & o
Wdd2
variation with 1mV in 1 ignal, HGM, Vout m i
TCPHDly ?:;5; 'l;i:e:z ariation wit e put step signal, HG oul measurad at 416 ns
S5BW Small Signal Bandwidth Vin = 1mVpp, Gain = 250 V/V 18 kHz
Cin Input Capacitance 100 pF
www.tij.co.jp 3
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LMP91050

BRI ot 4) (0%

BRORWIRY, LU FOfEARIZ VDD = 3.3V, VCM = LISV IZH L CGlEASh, KFOMHEIL Ty = — 40 C~+ 85 CITHL T

WHAINET, TOMOTXTOIIYME Ty = Ty =+ 25 CloxL Tl AIhET,

Min Typ Manx
Symbol Parameter Conditions (Note 8) | (Note 5 |(Note 8 Units
. |Combination of both current and voltaga noise, ;

I -Rel Molse Del 3

Ppu-FiRigci hotee Danshy with a 86k source impedance at 5Hz P iRz
en

Input-Referred Intagrated Combination of both current and voltage noise, 0.1 042 Vims

Moise with a B6k(2 source impedance 0.1Hz to 10Hz ' ' 2
Programmable Gain Amplifier (PGA) 2nd Stage, R = 1k}, C, = 1pF
VINMAX | Max input signal GAIN = 4 Wy 1.65 v
WINMIN Min input signal 0,82 v
G Gain Programmable in 4 steps 4 a2 v
GE Gain Error Any gain 25 %

VDD -
vouT Output Voltage Range 0.2 0.2 v
PSRRA Power Supply Rejection Ratio | DG, 3.3V 1o 5V supply, gain = 4V 80 110 dB
100mV input sine 35kHz signal, Gain = 8,
PhDi Dl 1
Y A Oviay VOUT measured at 1.65V, R, = 10k b8
Phase Delay variation with 250mVY input step signal, Gain = 8, Vout
T
GFRly Temperalure measured at Vdd/2 i s
S5BW Small Signal Bandwidth Gain = 32 W 360 kHz
Cin Input Capacitance 5 pF
Combination of both current and voltage noise,

I -Referred Moise Densi
50 e s with a 86k0} source impedance atl SHz 1.8 Vi Hz

Input-Referred Integrated Combination of both current and voitage noise,

Moise with a 86k0) source impedance 0.1Hz to 10Hz G pVrms
ghDTAD OUT Pin Load Capacitance | Series RC 1 pF
gtg_m. OUT Pin Load Resistance Series AC 1 78
Combined Amplifier Chain Specification

Combination of both current and voltage noise,
en Input-Referred Noise Density |with a 86k source impedance at SHz, Gain = 30 nv/Hz
THB6
Combination of both current and voltage noise,
Input-Referred Integrated
N:i?s ar with a BER(} source impedance 0.1Hz to 10Hz, 01 0.12 pvrms
Gain = 7986
PGA1 GAIN = 42, PGAZ GAIN = 4 167
PGEAT1 GAIN = 42, PGAZ GAIN = B 335
PGAT1 GAIM = 42, PGAZ GAIN = 16 BES
PGAT GAIN = 42, PGA2 GAIN = 32 1335
G Gain Wi
PGA1 GAIN = 250, PGA2 GAIN = 4 1002
PGA1 GAIM = 250, PGAZ GAIN =8 2004
PGA1 GAIN = 250, PGAZ GAIN =18 4003
PGAT1 GAIN = 250, PGA2 GAIN = 32 7986
GE Gain Error Any gain 5 %
TCCGE i.:i}ain Temp Coefficient (Nole 100 " c
TmV input step signal, Gain = 1002, Vout
Fhidy Phase Lietay measured at Vdd/2 ] ps
TCPHD Phase Delay variation with 1mV input step signal, Gain=1002, Vout
Ll Tamperatura (Note 5) measurad at Vdd2 500 ns
4 www.tij.co.jp



BRI ot 4) (0%

BRORWIRY, LU FOfEARIZ VDD = 3.3V, VCM = LISV IZH L CGlEASh, KFOMHEIL Ty = — 40 C~+ 85 CITHL T
WHAINET, TOMOTXTOIIYME Ty = Ty =+ 25 CloxL Tl AIhET,

Symbol Parameter Conditions ( N':JI:*I 8 |1 n:f: 3¢ N'_::iﬂ Units
Gain = 167 VWV —0.525 0.525
Gain = 335 WV ~0.60 0.60
Gain = 669 WV -0.90 0.90
Cutput Offset Volta Gain = 1335 ViV -1.50 1.50
NS Te-:nﬂratu:a Oirift [ﬁ-‘-’e 7} Gamn = 1002 Vv -1.20 1.20 slis
Gain = 2004 VWV -1.90 1.90
Gain = 4003 WV =-3.70 .70
Gain = 7986V 7.0 7.10
Common Mode Generator
VCM Comman Mode Voltage Frogsaunable, a6 Common Mode LI v
Generation 2.58
VCM accuracy 2 %
CLOAD CMOut Load Capacitance 10 nF

SPI A2 37— (Note 4)

Rt D720 RY, BUR Of4#IE VDD = 3.3V, VCM = 115V, C = 15pF IZH L GlEASH, KFEOMHIE T, =— 40°C~+ 85°C
WKL CHEHESNET, ZOMOTRTOYIYMEIL Ty, = Ty =+ 25 ClcxfL CGEASNET,

Min Typ Max
Symbuol Parameter Conditions (Note & | (Note 5 | (Note 6 Units
- " 0.7

Vi Legic Input High « VOD v
Vi Logic Input Low 0.8 W
Vou Logic Output High 26 W
Ve Logic Qutput Low 0.4 v

T -100 100
HIL Input Digital Leakage Current —200 200 né

BAZTRE (Note 1)

FERLORWIRY BUF AL VDD = 3.3V, VCM = 1.15V, Cp = 15pF IZXL CEA S, KFOMHEIL T, =— 40C~+85C
WKL CHEHESNET, ZOMOT RTOYIYMEIL T, = Ty =+ 25 ClcfL GEASNET,

Min Typ Max
Symbol Parameter Conditions (Note & | (Note 5 | (Note &) Units

o Wake up time 1 mis
faou Sarial Clock Frequency 10 MHz
tpyy SCLK Pulse Width High [T P ns
Ip SCLK Putse Width Low 0dfln ns
lesg CS5B Setup Time 10 ns
lesy CS5B Hold Time 10 ns
teo 501 Setup Time prior to rise 10 =

edge of SCLK

SDI Held Time prior to rise
o edge of SCLK 10 ns
t S00 Disabla Time after rise 45 T
noo edge of CSB
¢ 500 Disable Time after 160 45 -
o rise edge of SCLK
t 50O Enable Time from the fall 45 G
B0 edge of Bh SCLK
L 500 Access Time after the fall - s
il edge of SCLK
t SDO hold fime after the fall 5 o
ik edge of SCLK

www_tij.co.jp 5
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LMP91050

BAZTHHE (Note 1)

FFRLo720 IRY | LR oft4#1% VDD = 3.3V, VCM = 115V, Cp = 15pF IZH L CEAZ L, RFOMHIL Ty, =— 40°C~+85C
XL CHEASNET, ZOMOTRTOIIYMEL T, = Ty =+ 25 CITH L THASNET,

< Mi Ma

Symbaol Parameter Conditions . ‘n ’T‘h’P L ,I Units
(Note 6) | (Note 5) | (MNole B)

Yoom 500 Rise tima 5 ns

loor SDO Fall time 5 ns

Note 1: s RERK ] Lid, IC ITHEERIEA LY, BRARREICR 720, [FHEIERCHENME T2 EEOHHYIy MEZRUET, AUk, Haxt

RRERICIN T, FUTHEREMEER RSN COSEIER G EZB LRI CIOT SAARE NIRRT DI ERME NS L2V T LT E Ik
LCWEEA, [BIEERK] &3, 7TAARER BT DR M4E2RLTHY, ZORMABA TEIESE2 L3 TS,

Note 2:  A{KET /L B : MIL-STD-883, Method 3015.7, <> « 5 /L fHi#% : JESD22-A115-A (JEDEC @ ESD MM #it% ), EH (A ) b
BT T VI MM  JESD22-C101-C (JEDEC @ ESD FICDM #i#% ),
Note 3: S RIMEEINL. Tymaxy 0jas JAPREE TA OB TY ., EEOEFREICS T DRAFEHEETL. Ppmax = (Tymax) — Ta) 054
TERENET, TITOKML, FVMNERICESE A S50 =PI S E T,
Note 4: [BRAFHE] O1x, REIEEICKTATHETRREMGCOLMASNET, THRBRAITECIA KRBT, T) = Ty LeREICX
bOTHOPHTT, FMBERARE] (2, BORBICED T) > Ty L2550 T CIRIAFSNE /ST A—LMEREEIT R HSh TR A, T
KIEK ] ICHBREN TOBHEAEIRE LIREH 2D LT A A BN E-ITBRRIEANEEL 52 5B FNBNHIET,
Note 5:  {UFEME (typ) Id. FEREMRNTICHEE SN b IEUERY 2R ST A— 2 & R L Ed, FMEIE, RIS b3 hLEbIc, TV —varofiak
WCHIRIFLET . ZONRBMIIT ANSNIAE T/, I H O REFTEHT 3 A RFEH TV £ A,
Note 6:  U3w M 25 ‘ClZHB W TR O RFMRAZITo COVET, BIRREEFLF TOUIy MEITAEHER G EEHE (SQC) k& AW BIZ L > TRGE
SNTVET,
Note 7: TCCGE & TCVOS IE, — 40 ‘C~ 25 CORIEARKIE 25 T~ 85 COBIEMHNIBN TR AD AT —FZRA THEL TOET,
Note 8: TCPhDly i, — 40°C~ 25 COMEL 25 ‘T~ 85 COMEIZIIT HAAIRIED It K DAL T,
BAZVTH
1% dlock 8" clock 16" clock
SCLK J L |-
| ; l’ . ;
i sH, | tess | fcsH, |, tess !
- N .
Csb
L {
) M '
FIGURE 1. SPI Timing Diagram
_ tpL ny tPH |
- i o 16" clock
SCLK
(C
))
P tsu o tH |
IGa
)
SDI Valid Data Valid Data
(C
p)]

FIGURE 2. SPI Set-up Hold Time
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BASVTE (Ho%)

2]

[w]

[y

~
srsssnssasnas

\.?d...a eus

=
[s}
=)
[~}

sDIo DBO

FIGURE 3. SDO disable time after 16! rise edge of SCLK

sSDIO DB X DB

FIGURE 4. SDO access time (tppa) and SDO hold time (tpop) after the fall edge of SCLK

SCLK 8 9

Do i
5010 —y
< DB7 >_

FIGURE 5. SDO Enable time from the fall edge of 81" SCLK

cse ! tDOD1
—

.

SDIO %

FIGURE 6. SDO disable time after rise edge of CSB

sDO

H tooF | &
tDOR gyt DO e

FIGURE 7. SDO rise and fall times
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LMP91050

RERE7THERE

FFRLO7RWIRY, VDD =+ 3.3V, VCM = 1.15V, T, = 25 CTH#EH.

Ttk

Gain = 167 V/V vs. Temperature

Gain = 335 V/V vs. Temperature

168.4 336.0
168.3 335.9
~.168.2 3358
= o=
= S
% 168.1 = 3357
o 3
168.0 195 6
167.9 3355
167.8 3354
50 25 0 25 &0 75 100 50 25 0 25 &0 75 100
TEMPERATURE (*C) TEMPERATURE (*C)
Gain = 669 V/V vs. Temperature Gain = 1002 V/V vs. Temperature
6T2.5 1011
GT2.4
672.3
~ 1010
SB72.2
S 3
= 6721 %
-
o
Ogr2.0 1009
671.9
671.8
B71.7 1008
50 25 0 25 &0 75 100 50 25 0 25 50 75 100
TEMPERATURE (*C) TEMPERATURE {*C)
Gain = 2004 V/V vs. Temperature Phase Delay vs. Temperature
2014 9.3
2013 9.2
% 9.1
— 2012 f
% 5 90
=z 2011 =
g % 8.9
2010
£ 82
2009 a7
2008 8.6
50 25 0 25 50 75 100 50 25 0 25 S50 75 100

TEMPERATURE (“C) TEMPERATURE (*C)
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RRETHERERHE (- o)

FFELo72 0 iR, VDD =+ 3.3V, VCM = 1.15V, T, = 25 ‘C T,

Output Offset vs. Temperature

100
90
80
K]
60
50
40
30
20
10

0

G = 1002 ViV

OUTPUT OFFSET (mv)

50 25 ] 25 50 75 100
TEMPERATURE (*C)

Input Bias Current vs. Temperature

1]

IBIAS (pA)

-50 -25 1] 25 50 75 100
TEMPERATURE (*C)

Supply Current vs. Supply Voltage

45
4.0
3.5
in
2.5
2.0
1.5
1.0 : PGA ALL ON

PGAZ ON
05 - . =PGAI ON

DD {ma)

0.0

25 30 35 40 45 50 655
VOO (V)

10D (uA)

Common Mode Voltage vs. Temperature

1.160
=
g1.15&
2
01.156
o1
w
o]
=1.154
=
o
=
=1.152
[=]
L]
1.150
50 25 0 25 &0 75 100
TEMPERATURE (*C)
Supply Current vs. Temperature
5
4 /
= 3 ] ] ]
E
8
= 2
G =1002 vrv
1
0

=50 =25 0 25 ab 75 100
TEMPERATURE (°C)

Power Down Supply Current vs. Supply Voltage

120

110

100

80

B0

70

G0

25 30 35 40 45 50 55
VoD (V)
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LMP91050

RRETHERERHE (- o)

FFRLO7RWIRY, VDD =+ 3.3V, VCM = 1.15V, T, = 25 CTH#EH.

Output Offset vs. Supply Voltage

70
T~ G = 1002 WV
Z 65
P
w
o
L 60
o]
=
3
[
5
a 55
50
25 30 35 40 45 50 55
VDD (V)
PGA2 Small Signal Bandwidth
40
nG =32V
uG =16V
=G=8VY
30 HmG =4 VY
o
=
Z 20
=
o
10
0
10k 100k 1M 10M
FREQUENCY (Hz)

Input-Referred Noise Density vs. Frequency

140

120

100

B0

60

40

NOISE DENSITY (nWiWHz)

20

o

100m 1 10 100 10K

FREQUENCY (Hz)

1k

GAIN (dB)

Power Supply Rejection Ratio vs. Frequency

PSRR (d8)

QUTPUT VOLTAGE (V)

G0

50

40

30

20

10

1

120

110

100
a0
80
70
&0
10 100 1k
FREQUENCY (Hz)
DAC DC Sweep
35
3.0 n G = 1002 ViV
=G = 2004 VAV
25 =G = 4003 VIV
g u G = 7986 WV
2.0
15 '
VDD = 3.3V
1.0 t t
0.5
0.0
0.5
0 50 100 150 200 250 300
DAC CODE

PGA1 Small Signal Bandwidth

=G =250 Vv
TmG =420
K 10k 100K
FREGQUENCY (Hz)

M

u (G =T936 ViV
-mG = 4003 ViV
m G o= 2004 ViV

u G = 1002 ViV

10
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=

RRETHERERHE (- o)

B2 RY, VDD =+ 3.3V, VCM = 1.15V, T, = 25 ‘C T,

DAC DC Sweep

475 nG = 1002 VIV
HE Y
= Bl =
E 4.00 =G = 7986 VIV
2 s
32
.50
=
£ VDD = 5V
o 1.75 t
=
2 1.00
0.25
-0.50
o 50 100 150 200 250 300
DAC CODE
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LMP91050

Hpesing R7 A « E—ROFPMIL 167V/V ~ 1,335V/V., &7 A -
FE—ROHFPHITL 1,002V/V ~ 7,986V/V TF, PGA IZHNETHE
FassSIIN - LY - TUT ENTZ VEM ZEEICLE T, @7 Ay - E—RDEE. A

o . i L THEZIEZD VEM B EHEIZ £ 2mV BIPITIND 542703
LMP91050 | 2 2O 7 arI~T7 )b « F A « T—K (& / &) HYET (VINMAX_HGM OHREZR SR ), K7 A2 - F—FRD
Eliiz, TUENUC 4 SOTRITYT N - FABIERDY  apan 5| BOS AT 250V TRA VNV 2OT, f
FT. FAY - T—FOAME, BRVFEELSVOY—F SR HE g+ 12mV £ THISTEET (VINMAX_LGM),
SANASORIEETRICT DIETT, T_COS AV REL -
L. GAINI EvhE GAIN2 Bk [1:0] BT 7 BATEXET,

TABLE 1. Gain Modes

Evries i 0
0: 250 (default)
1: 42

00: 4 (default)
01:8

10: 16

11: 32

GAIN1

GAIN2 [1:0]

NEI2LE

LMP91050 Ti&., EXT FILT EvhaFIHL T 2 FIEOHE
F—RFEBRIRTEET, EXT FILT By MNITF A AL V2
ANIZTF(EL, SPL &L T 0y TANAEETT,

TABLE 2. Measurement Modes

EvhbiE s AEE—F
EXT_FILT 0: H—FE/NRAILHLDESIE., BHNOAETHYTILS O
TR ERRBETICREPGAICE>TRIEBENES (F
TAHILE ),

1: P —F A NADLOfEBIE, ETHES PGA IZL- TRLELS L
Tb, A0 BEUAZEBIVET, A0 B'2E Al BEUAZIFSNH T ¢
A (B8R NARA FTAINURRR) B CEET,

ST 4L 21%, EXT FILT = 1 OFAITEATEET, YT TEET, BEOEOHTAAZY—MELOMHEEFEHL CH E
DB 2SR SR« TV B ERUET, BURLIZE RS
512, LMP91050 ® CMOUT Y Zid ki Lo 7o 48

10 uF 160 kQ2
A B— Al

160 kQ 6.8 nF

CMOUT

FIGURE 8. Typical Bandpass Filter

FotyraAE HA1A 72y NEJEIRERYZ N (TCVOS) 2MEWE, 2iREH
Ty RO FIELL T, £ (EE S 2REL Ty 0 CHOYATARRERONET, KO Figure 9 1, FIED
LA E s B e e 2 oy BERITNCBOT b by X AR ETORK
AN THEHORAREWEL, uC WTEBMOMRE e 10 TCVOSERLET,

TWET, BFEETIE, 2780k (FES) BEBROE

FIVERELRDIEDTHRINET, BT THIHR

Hahany 7 2—X | OBIZ, 1 C 1% LMP91050 D NER

DAC #7u/ 7 AL TC, HESNIA 7By MHIETEET,

12 www.tij.co.jp



m 12 bit Accuracy
m 11 bit Accuracy
= 10 bit Accuracy
u 9 bit Accuracy
B bit Accuracy

5

B 7 8 9 10

TEMPERATURE DRIFT ("C)

FIGURE 9. System Accuracy vs. TCVOS and Temperature Drift

BERERRER (~ox)

100

G 10 -

Y \.\

E

t by

o 1 ——

o

L]

=

2

A00m

10m

1. 2 3 4

JEVE—RER

VDA T By MNINAR—F72DT, £ HIZIE VCM %At
MIDHENRHVET, ZIUT 115V 2013 2.59V (3.3V Fi2iE
SVEROKEMEL TTrr I A TEET, 33VERT2.59V
VCM 2322 L3R L E A,

SPI(257x—X

2BD PGA 7 A, INEHTANEDAF—T L, PGA DET]
DAX—T I, FT7 vk, T ET—F (VCM) BEA
EL TRARRGA=EDOT T T NI SPI A HT 2 — A%
FIHC&EET,

A37x—R - EY

TN e ABTx2—AlE, SDIO (U7 VT —X AH77),
SCLK (S UT /N » A2 BT =—R » Jayy), CSB(Fv7 -t
LIk« =) THRENTWET, ZOAM 72— L, T
T AN CIEEXIAAL B TY, SDIO MODE PASSWD O
V7 EfERT DL, BAH LB RN LET, M
wLET,

csB

Fo 7 VL IMNIT VT 47 Low (5T, Mo HFrarh
IZ. CSB 7 —hL TERMERHVET, T2, CSB

TR T ar OMma A AReT —4 « SALDORTER)
FTARETEHVEE A

CSB 237 —hTBLHIZ, FEE T LTNRWIETHORN
Prrar B TLET, FERIC, CSB 2T H—hTHEFIC,
BIDORTZ Y7 ar O TIRIBIZHID LT, T8 ARKRD
"I N R T AIRBEICBATUE T,

2 #20 SPLE{E 7 b=V D4 CSB Z1HAIIZ Low ~[d
ETEET,

SCLK

EBXALNTY I aOFA . SCLK 1% High £721% Low
MERFLET, LB AHLNT 7o ar o-A1d, High iZ
HEFFT DM ERHVET, SCLK D ANITT 23vb - FUAAT
To ZHUIFEAT VS ARFELET R, RERIZEV Iy
FC SPI 7L — L% D720 LD, SCLK 2 TES[RV 7Y —
VIRIRBEICR DT E AL E T,

BEFOraL

SPI COEFITEE ., BXIALIN I av ALy
WovarwkfbnEd, BERARN Y Iv a1, B-0EX
ABa<R e NARE FRUCHIKE—DOT —% « /SANTHE
MENET, RORIZ, EBEIARII YT a2 0 SPI A4
Tx—A « FubaVERLET,

CSB
1 2 3 4 5 6 7 8 9 10 " 12 13 14 15 16
COMMAND FIELD DATA FIELD
MSB LSB
Wh=0 ! Reserved to 0 i Address (4 bits) Write Data (8-bits) E
FIGURE 10. SPI Interface Protocol
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LMP91050

PEEEEREA (- ox)

SELHUN Y aros . a—3—3E? SDIO £—
R« fF =T « LYRXA~DEXIALEITST, SPI Hish
LE—REA X =T NITDMLERHVET, TNAADFHH
HULBAR—T N2k, LT o ar 0T —4 -
Z4—/VRDO[M., SDIO vy L TF —ZDEENMTbNET,

SDIO E 1%, 2D BHIOTZIC T ME LU TRREERS LT
F9, Figure 6 12, Bt HLNI o ar &R L Ed, SPI e
HHLE—REAF—T T D LT SPI ~AFNFKITT D
BERHDHAVUR « = RIZOWTIL, Figure 12 {RLE
7

READ TRANSACTION

s\

Ve

. ><c? 1QDOC )éa W2 c1><d5 )(¢5 a4 )as Ya2 Yo >@_

READ COMMAND
(Issued by SPI Master)

READ DATA "
(Response from device)

Note: Read command is issued by the SPI Master, who after issuing the c0 (LSBit
of the command byte) bit should relinguish the data line (high-Z) after meeting the
hold timing(10ns) and stop SCK idling high.

FIGURE 11.

Read Transaction

Sequence of transactions for unlocking SDIO_MODE

csB _\ I_\

A [

s — X OO OO——

Write cmd ~ Write data  Write cmd  yyrite Read cmdI (to

(sdio_mod  (OxFE first (sdio_mode qatz  read contents of

e_enreg) byteof  _enreg) (oxED) any register

sdio_mode
_enreg)

SDO

specified by the
address bjts)
1

L

Note:

i h
b
«—»{ Read data

Bus turnaround time = half cycle

1. Once the SDIO_mode is unlocked. The user can read as many registers as long as nothing
else is written to sdio_mode_en register to disturb the state of SDIO_mode

2. The separate signals SDI and SDO are given in the figure for the sake of understanding.
However, only one signal SDIO exists in the design

FIGURE 12. Enable SDIO Mode for reading SPI registers
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PEEEEREA (- ox)

L RS
FNALADMERE, T A ZANDIEEL PAZ D [#XIAS | TERNC T KL RH E AT RER A MREL P AZ L LTSI TU
RESTETLET, LORXIT T, BEDOTRLAEZEL 7, KOKIT, BXAL/ HAHLAROBRERLET,

TABLE 3. Write / Read Instruction Format

Bit[7] Bit[6:4] Bit[3:0]
0 : Write Instruction
1 : Read Instruction

Reserved to 0 Address

Note: £ [6:4] IZERUANDIEASEE T HILITEE LS TOET,

LORS
ZITEH, TOAAOTRT TG T LYARZE BT WORIZ, 22—V —RFHARERT X TOLIVARZE D
Ry IGILT = A (YT DA ) IOV TR ET, N =TT EO—AERUET,

. Power-up/Reset
Title Address (Hex) Type Value (Hex)
Device Configuration 0x0 Read-Write 0x0
g (Read allowed in SDIO Mode)
Read-Write
DAC Configuration 0x1 0x80
g (Read allowed in SDIO Mode)
SDIO Mode Enable OxF Write-only 0x0

Note: THIHLFEREPToDIC, HERMITFRESNIZALBICT 17 T LT D0 ERHVET, AFICRHMSNTORNT RUASD EZIARITRET TTZE, ZOLIRT L A~D
FZIAT, TR REBLZENDHYET,

TINA AR - TINARERL O R4% (7ELR 0x0)

Bit Bit Symbol Description
7 RESERVED Reserved to 0.
00: PGA1 OFF PGA2 OFF (default)
01: PGA1 OFF, PGA2 ON
: EN
[6:5] 10: PGA1 ON, PGA2 OFF
11: PGA1 ON, PGA2 ON
4 EXT_FILT 0: PGA1 to PGA2 t.!lrect (defa'ult)
1: PGA1 to PGA2 via external filter
0 : 1.15V (default)
MN_MODE
3 CMN_MO 1:2.59V
00: 4 (default)
01:8
2:1 AIN2
211 G 10: 16
11:32
o GAINA 0: 250 (default)
1: 42

www.tij.co.jp 15
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LMP91050

PEEEEREA (- ox)

DAC #Rt - DAC #RIL P X4 (7EL X 0x1)

4 DC L1, 3 Vout_shift = — 33.8mV * (NDAC —

128) 1T~ CTEALL £,

Bit

Bit Symbol

Description

[7:0]

NDAC

128 (0x80): Vout_shift = -33.8mV * (128 - 128) = OmV (default)

SDIO E—F - SDIO E—F - £R—7JJL : LYR% ( PRL X 0xf)

BEIABD I
Bit Bit Symbol Description
SDIO E—NRIZBATTDITIL, BIRY —7 A OxFE LU0 0xED & EX
A
[7:0] SDIO_MODE EN | 27F 7"
SDIO E—R&H& T T5I120E, 2O —r L AL OIEE D L FHEEA
HET,

16

www.tij.co.jp



N ~TER #rino72\ BRY inches (millimeters)
Bl-4¢—.

! H00e

A
(.189 )
{481
193+ 006 118%.004 (10x 049
(434,151 i3%0.1)
\\ ﬁ
. EHHH
/ (rox o1z )4
L) L—(sx 0197
TT i0.51
PIN 1 10— 101
NOT
OTE 2 q1 LAND PATTERN RECOMMENDATION
}«——}—sx 01
io 51
R.005 TYP
[0.131
[ \ ¥ R.005 TYP
[0.131

f
. 043 MAX {.034 )
[1.09] [0.861
4\ M)

,,,,,,,,,,,,,,,,,,, E\E‘

[S].004 (0. 11]4] T N L T
10X 009304 L007%.002 TYP

002-.006 TYP
[0.2378-5¢ [0.1840.05)

Q212 005 \SEAT\NG PLANE

[0.5320.121

[0.06-0.151
& 002 (0 0510 [BO[CE®

CONTROLLING DIMENSION (S INCH
VALUES IN [] ARE MILLIMETERS
DIMENSIONS IN € ) FOR REFERENCE ONLY

10-Lead MSOP
Order Numbers LMP91050MM/X
NS Package Number MUB10A

TATEHRELUVERBHRL. ThTORAHECHRELET

(.0375 )
[0.953)

MUB10A (Rev B)
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HETICISHMEMAZ, S ETLTIEMRRERE ZERA HOHM
EEEERPELTIEAT &
HAOIBHSLUIRRICS Y EL TR T ERZEEORITTHE

ZHEREET &

TIHELUBEETIE, ERRBRECTEROMBERHELTV I DD

57, BHLMOWMMICE SV TRELABEYEBESCOEELTIRAN
fAlusBETbAVELA
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CERE

HAETF4 2422V 2k A2tk (BLUFTITE WL EF) K UTexas
Instruments Incorporated (TIJO# 21t L FTIJZ&\ L Texas Instruments
IncorporatedZ AL CTIEWWET) 13, ZOEG R UV —E 2A{TRICEBIEL .
BGE R ZOMMOZETEEL B LR OSGE P IEF7213 Y — e 20 $E it %
b AR EHIRL &3, EVEL T R RRRIE I DRI B 4 5 5%
HOMMAEPGL THE ZOWERSBEIEA R » DR EEEDTHINEINT
MERR TV, 2 COBEE, B RMRETEOBIZHE IZER 2RSS T8
N S8 OF SUANE 8ok - Jab BN GIE S SE R TE (@ RV RS FoX = ol
WL DZE DOEIHREN ST D EEENRGERASRI I > TRFedh &,

TTid ZD/N—=FY = 7§ A3, TIOBEHELRRE SR AR HE O IRIE R O (AR XIS
L7MEREE AL T T8 23 B B METI DM TARE SN G R I HE
WA EINIARRISOS L MR B L TR Z LA RAELE T . BB LU
DAL B BERIE, TIA Y%L A 3k 2 DI e e § il T T
BHNTEVET BT/ A ZDETDI T A—2— 2B B[l OB, BUff
PENFEDOFTERIFE DT TOIHAERE LT LT DN THEE A,

T BLFZDOT TV = 3 2B 3 TR LI B D BLR OFREHZ DV
TETEFOILIZHDEE A, THEBREFHHL TO2B K RO RS K OZD
TIVr =g DN TOEEIZ B ERICHDE S, THL R AT L= B hk
DB R OT TV =3 3 /2 DWW THEIN I BfafRA RN DR DET 5728
WY EB KU LRI LT HFRRIS TR T,

THE. TIOEFHELEH —E 2R H S TOBHAA B EHEE B LI
Ji BB L TS TIO RN 25 1M | [0l 3% Bl i A E . 2 DA D TIOHIHY
WPEHE I ZSE DN TS D TA XY 2T T 580D T RIIZE BURIIC
SIGEE RBL ThhER A, TINH = HORBEL I —E AU DN T
AP AZ L3 TIO YRBR LY —E 2% i 32812 D0 TI(k Y
2552580 RIS LUTRATIENSZ LA EIRLER A, 2O IS 15 RE
3 5121358 = FH ORI Z OO MR FERR I I DE Y =E 15711
V2EB/EFEES ROV ARHD . E-TIOR 2 OO K pEHE I SE S
ETI 25541y 2B TH P R FNE LS AW ARHDET,

TIDT =4 Ty 2B LLIET =4 - ¥ — b DI H B RAE BRI T HT L1, 2 ONH
IZ—YIOZEHEMASZ LML D EDHREFE O RSN 722 TORGE, 4 1F.
HIPR e OB AL S B R S BERDIC W TRFE N 28D ELE T, Ukl
HBUSEHEAEMA THEHEST AZEEARAAE Tz X8 517 4 T8 T, Z
DESEEFINERPLBEEU DOV T O R HEL T BV E A,

TIOHEBL IEH —E AU DWW TCTUZ KRS =il Fitk Sz ofthod s
TA—=R—=L5 05 HH NI TN ERBATESN 3 CYETI LT
P 2% FIRFET BT E1E S TIL S LY — AT § 52 TOBRI
3T OS2 OBREVREE A N O ARA E Tl a L X4 31T 54
T4, TUX. ZD I EFHIZ OW I DO RBEEHTFLHDEE A

TLE TIOBEH  RAETHENZENI MM EAZHEENLT T —vay (f
AL A A ERRRE O SOOI THECAR R D 735412 ZOARRIZEOAEY
KR TG FOEE L BT THEILED) I HIN L5 T
BOFEHE A AHL  BEMETION S OHERRA 215% B3 H T2 D LS5 & IS
DWTHAIEICABL A REE T, AT T )7 —> g ICBiL =1
R AR L 728U TR B BRI 2D BT TN — 3V DR AT K
ORI 25 77238 R R A R 3 B 720 1 S B L X 5 P sk X Ot i
B D BERROBIIZOW T TR A Z DI B R A TENWIENHK
WL LBRIZHIH T 22220 T BB TOEM BT R HEur
FTHEATL LUK T 2 BRI A MR S E BT A H > TN BT LD,
MOZOZLIZFBLET, SHIS 3L T — TIOWEBZD IS L4 Tl
ERERIN L 25 BRI IN 722212 ko THREMSRAEL TIHWLZ DR F#
FNZORBFLIGELHA 1. BERPTIEOLZOREHIZTZDOREADH
BAETHEDELET,

TUEL T FRHOFRE LI T2 T 7 —> a v O U R BRI A2
FHEFRICTHERAIN2IIEEREIE SN TOFRAL HHEINh 2L &R
SN THEDEH A (HL ST Y, XIS 2L — Pl B L [k 75 2
T4y | SR U TTIA N IE L8 Th B AR EE 3 TINE T
B L= REEL TR L2 O AN ER M OB AR ZLET . BF
R TIAEFE GV — R EL TIREL Coan BG4 BRI Ee LI
FHHRRBE T O T 3281, 835 b EROERAICB L Tash bk
WHZE RO BERDESIESETEAE > T 2D X AfMilICBIL T iedh
24 C DL BRI S OB L OBRFIE A S8 R Asanle
ERRO P OELET,

TS Z ABTE 7 7)) —S a v WLEBTEO BRI W TIN5 L5
IR SN TOFHAL  F NI ZLEBXSN TDEE A {HL . TI
AISO/TS 16949 T SKF A 72U T B LN I8 E L= TIHLR IR 2T,
BERIZ. BRI THE E W DA O TR & BB i 7 7 r— > a1l
LT TUR Y3 BR FIEHA 721 T2 572282 DN T WA RS B TS
BAbENIEERD P ORELET.
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