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LMP91200

HATER
Package Part Number Package Marking Transport Media NSC Drawing
) LMP91200MA 95 Units/Rail
16-Pin TSSOP LMP91200MA - MTC16
LMP91200MAX 2.5k Units Tape and Reel
EVERER
16 E> TSSOP
voD—1Q 16 |—SsDI
cAL—] 2 15 |=SCLK
RTD— 3 14 f—csB
GUARD1—] 4 13 |—SDO_DIAG
LMP91200
INP—] 5 12 f=vour
GUARD2—] 6 11 f=vocMm
VCMHI— 7 10 |—GND
vCM—] 8 9 |~ VREF
Top View
E i
EVEE Evg B
1 VDD EDOEIR
2 CAL TELEE R E OBOEZ B YL U COOMS T i IR BT A 2 21T
3 RTD Pt100/Pt1000 DA ) / PIERFEHLIR O H )
4 GUARDI TITA4T « H—K -«
5 INP pH Y77 DIERERT T AT
6 GUARD2 TITAT < H—R -
7 VCMHI N s A=A SaT G T s AR
8 VCM Ry T 7ENTT 0T F<T )b « L E—RHA
9 VREF SEEEAT
10 GND Ty e 7R
11 VOCM HAhasr£—RNEFE
12 VOUT Varn =Y V)]
13 SDO_DIAG YT - TR WD | WA =T L
14 CSB Fv7 - BLIN, TIT47 Low
15 SCLK SUTI - Tayy
16 SDI T e T —HAS
2 www.tij.co.jp



R KT (Note 1)

ETF—EY—MBFERA - REFHAORBEIRHESATOEEA.
EEYSERNERERBRARORRESRII,

ESD Tffif£ (Note 2)

ANEET IV 2,000V

e E'TIL 150V

WEET N 1,000V
BIRFET (Vg = VDD — GND) — 0.3V ~ 6.0V
EED 2 HOEE — 0.3V~ VDD + 0.3V
Fr oI ERR 5mA
R AT s —65°C~ 150°C
BB (ot )

AR (Note 3) + 150 °C

NPT ROV T,
www.tij.co.jp DELH T 4L L
www.national.com/ms/MS/MS-SOLDERING.pdf %% &
LTL7ZENY,

BEEHE (Note 1)
BIHET (Vg = VDD — GND) 1.8V ~ 5.5V
VR —40°C~125C

/\O‘/b"_‘:/?&i&ﬁ ( 0 JA) (NOtG 3)

16 £ TSSOP 31 C/W

BFRLORVIRY, T _TOUIYMEIL T, = 25 °C. Vg = (VDD — GND) = 3.3V, VREF = 3.3V TIRFESN CTWET, KFFE

ROV MEIF EE R RIS L TS ET,

Min Typ Max
Symbaol Parameter Condition (Note &) | (Note 5 | (note &) Units
Power supply
pH measurement mode 50 :;
Temperalure measurement mode, 300 325
log=100uA 330
T i t mode, 4
s Supp]:.r..Curranl emperature measureament mode 400 a2 ik
(Note 7, Nate 16) log=200uA 437
Temperature measurement mode, 350 364
leg=1000us arz
Temperature measurement mode, 470 477
log=2000uA 477
pH Buffer
. INP=1.65V
Aol I G 90 120 dB
pH i s 300mV=VOUT=VDD-300mV:;
INP=1/BVREF g o
Vos Input Voltage Ofiset -350 350 7
B ) INP=7/8VREF — o J
B -350 350
Input offsat voltage drift INP=1/8VREF 2.5 25
TcVos VirC
pH {Note 8, Nate 14) INP=F/BVREF 25 25 3
Long term V, drift
VOSHH drin wf . o5pH 500 hours OPL 150 v
N 2
OV<INP<3.3V -125 125 A
OV<INP<3.3V, B5°C -445 445 A
OV<INP<3.3V, 125°C -1.5 1.5 ph,
- W INP-WVCM v,
Input bias current at INP i e ol 600 600 A
by V=0V,
i 500mV<(INP-VCM)<500mV.
=500mV=(INP- <B00mV,
8. . A
85°C, V=0V, 95 05 P
-500mV<(INP-VCM)=500mY,
- 1
125°C, V=0V 10 i PN
Gain Bandwidih Product
GBWP,, (Note 14) C, =10pF, R =1Mohm 220 KHz
CMR |DC-Common mode. relection); gy eF<INP<7/8VREF 80 d8
www.tij.co.jp 3
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LMP91200

BRI ot 4) (o3x)

BFRLORVIRY, T _TOUIYMEIL Ty = 25 °C. Vg = (VDD — GND) = 3.3V, VREF = 3.3V TIRFESN CWET, KFHE

FLOVIy MEIF EE R RIS L TS ET,

Min Typ Max
Symbol Parameter Condition Note ) | (vote 5 | (Note 6 Units
1.8V<VDD<5V 80
INP=1/8VREF
PSR oo :
Ry DC_Power supply rejection ratio 1 BVVDD<5Y 5 dB
INP=7/BVREF
Input  referred  noise  (low
En_RMS,, Irequency) Integrated 0.1Hz to 10Hz 28 HWpp
(Note 14)
Input referred noise (high
ey frequency) f=1kHz 20 i Hz
{Note 14)
- Sourcing, Vout to GND 10 13 o
haé Output shor circuit current INFP=1.65V
P {Nate 19) Sinking, Vout to VOD . 5 o
INP=1.65V
VCM Buffer
VCMHI_acc [VCMHI accuracy 1.6 1.6 my
VOMHI temperature coetficient ;
T, <] 25 i o o
TeVOMHE | o 10, Note 14) -40°C<T,<125°C 18 5 B pvec
VCMHI_ace_ |VCMHI_acc vs. VREF
VREF (Note 11, Note 14) 1.8V<VREF<5.0¥ =500 =100 300 pvay
Rty | [ Bulputimpadaos VCMHI=1/2 VREF 250 K0
{Note 14)
Open loop Gain VCMHI=1/2 VREF,
Aol 1
Olvem {Mate 7) 300mV<VCM<\VDD-300m\V; o0 =0 dg
=200 200
VCMHI=1/8 VREF
Vos (VCM-VCMHI) -350 350 v
VEM
{Note 7) 200 200
VCMHI=7/8 VREF 350 350
Input offset voltage drif of (VCM- | VCMHI=1/8 VREF 2.5 25
TeVosyeu VCMHI) uviec
(Note 8, Nate 14) VCMHI=7/8 VREF 2.5 25
Cutput Impadangce
Zouty.y (Note 14) f=1KHz 4 0
1.8V=VDD=<5V, 80
VCMHI=1/BVREF
PSRRA, DC_Power sy jection raf dB
o L suppy *[1.8v<vDD<5V, 60
VCMHI=T/BVREF
Input referred noise (low
En_RMS,.,, |frequency) Integrated 0.1Hz to 10Hz 2.6 PWee
{Note 14)
Input referred noise (high
ENycu frequency) i=1KHz a0 nvidHz
{Nate 14)
Sourcing, Vout to GND 10 18
ise Output shor cireult current VCMHI=1/2VREF o
Ve (Mote 15 Sinking, Vout to VDD 8 12
VCMHI=1/2VREF
Current Source
100
200
leg Current Source loay . lpmo Programmable current 1000 )
2000
4 www.tij.co.jp



BRI ot 4) (o3x)

BFRLORVIRY, T _TOUIYMEIL Ty = 25 °C. Vg = (VDD — GND) = 3.3V, VREF = 3.3V TIRFESN CWET, KFHE
FLOYIy ME I B RIR RIS L CEHASET,

Min Typ Max
Symbaol Parameter Condition Note &) | (vote 5 | (Note 6 Units
Input referred noise (low
In_RAMS.. frequency) Integrated 0.1Hz to 10Hz a3 nAps
{Nate 14)
Input referred noise (high
ingg frequency) f=1KHz 120 par/Hz
{Note 14)
Current Source drift{ Nole 12 %
Teleg (Note 19) -200 +35 200 ppmitC
|_aceqg Current Source accuracy 2.5 1 25 %
PGA
Input Voltage Offset " -275 275
Vospg, (Note 7} +IN_PGA (Intermal node) = 500mY 480 Ty
Input offset voltage dnift L u
TcVospg, (Noe 8, Note 14) +IN_PGA (Intemal node} = 500mV 25 25 uVicc
Aolpg s Open loop Gain +IN_PGA (Intermal node) = S00mY a0 120 dB
5
Avpoa Gain Programmable gain 10 Vi
Av_acCpz, |Gain accuracy -1.3 1.3 %
Input referred noise  (low
En_RMSg;, |frequency) Integrated 0.1Hz to 10Hz 26 HVpg
{Note 14)
Input referred noise (high
ENpga, frequency) I=1KHz 80 nvilHz
(Note 14)
parea .| 1.8V=VDD<5V,
PSRRu, DC_Power supply rejection ratio +IN_PGA (Intermal node) = 500mV a0 dB
Sourcing, Voul to GND 10 16
o Output shon circuit current +IN_PGA (intemal node) = S00mY .
POA (Note 15) Sinking, Vout to VDD a 12
+IN_PGA (Intemal node) = 500mV
Reference Input
Input impedance
Rinypee (Note 14) 500 K2
%ﬁﬂ‘]ﬁﬁ ( ST - A3 71—R ) (Note 4)
FFREDRORD . T TOUIYMEIL Ty = 25°C. Vg = (VDD — GND) = 3.3V THRIESILTNET,
Min Typ Max
Symbaol Parameter Condition Note &) | (vote 5 | (Note 6 Units
VIL Logic Low Threshold 0.3XVDD )
VIH Logic High Thrashold (SDO pin) 0.7XVDD v
Output Logic LOW Threshold ISDO=100pA 0.2 .
VoL {SDO pin) 1SD0=2mA 0.4
ISDO=100pA VDD-0.2
VOH Output Logic High Threshaold W
PR ISDO=2mA VDD-04
1 High Period, SCLK (Note 15) 100 ns
12 Low Peariod, SCLK (Nate 15) 100 ns
13 Set Up Time, CSB to SCLK (Mate 15) 50 ng
4 Set Up Time, 501 to SCLK (Note 15) a0 ns
15 Haold Time,S CLK to SDI (Note 15) 10 ns
16 Hold Time,SCLK to SDO_DIAG (Nate 15) 40 ns
www.tij.co.jp 5
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LMP91200

BRMFE (VT - A23T2—R ) (Note 4) (H5%)
FFRLDROIRY, T TOUIYMEIE Ty, = 25°C. Vg = (VDD — GND) = 3.3V THRFESHL TV ET,

Min Typ Max
Symbaol Parameter Condition (Note 6) | (Note 5 | (Note 6 Units
Hold Time, SCLK Transition to
Tl 5
3 CSB Rising Edge i = i
18 CSB Inactive (Nate 15) 50 ns
Hold Time, SCLK Transition 1o gt
" CSB Falling Edge Ll L g
SD0O_DIAG Signal Rise and Fall Diagnostic disabled
alte Times (Note 14, Note 15) < i
BESBFHE (28 ) (Noe )
KRR DRV RY . TN TOUIY ML Ty, = 25°C. Vg = (VDD — GND) = 3.3V TRFESNTWET,
Min Typ Max
Symbaol Parameter Condition Note 6 | (vote 5 | (Note 6 Units
SDO_DIAG setup time
DIAG tepr (Note 14) 200 ns
Diagnostic Rise and Fall
Times
I;';g_:"‘r {Signal at SDO_DIAG pin, in 30 ns
=k Diagnostic Mode)
(Nate 14)
Minimum I, of the diagnostic
Ise at SDO_DIAG pin in
DIAG P - 100
ton Diagnostic Mode o
(Note 14)
Positve  Diagnostic  pulse
: Base pulse = VCM;
VCM_DIAG, liude 165 W
- pos. |BMPTL High level pulse = VCM+5%VREF =
(Note 14)
Megative Diagnostic pulse
) Base pulse = VCM;
VCM_DIAG litude 16 W
=g |AMPEL High level pulse = VCM-5%VREF - m
{(MNate 14)
VCM DIAG acc Dsagnn‘shcs Pulsa accuracy 0.1 o
(Mate 14)
Diagnostics Pulse rise time | 10% to 90%
VCM_DIA
CM_ Gla. {Nate 14) C=15PF 10 us
Diagnostics Pulse fall lime 90% to 105
VCM_DIAG, 10
-U Sy (ot 14) C=15pF us
Note 1: (it RiEM ) LT, T AARBIESND AIRRIERH LIy MEEWWET, [EIEER ] LITT SAADBERET DR RLETR, FrED

PERBYY MEZARAE S 26D TIEHY ER A, fRAESIZAER, BIURBREFICO VT TERMRE) 22RU TS,

Note 2:

B () FHEHET T /Ll AR | JESD22-C101-C (JEDEC @ ESD FICDM 4% ),

NAEET L5 kS - MIL-STD-883, Method 3015.7, <~/ « 7 /L I : JESD22-A115-A (JEDEC @ ESD MM % ),

Note 3:

Note 4:

Note 5:

Note 6:

Note 7:
Note 8:
Note 9:

BRWREIE, Tyaxy BED 055 BT, (EEOMEREICHIHRATFABBENL. Py = (Timax) — Ta 014 TEENET,
FARTOMEE, TV NI B S (T 5 S — DIl SR,

FERMEE] DML, FREUREICK TS THHRBRAICoOREHSNET, THRBREITETOIATREINT, TI = TA LR EICE
b THhINTY, [ERWEE] (T3, BOFRTEY TI > TA L7225 F TRAESND ST A2 EIT R # SN T EE A,

R (typ) 13, FRMEART IR I E SIVI IR RN R T A= 2 A R U Ed, R, RRFAICEIL T 2EEbIC, TV —Ta OMRk
CHIKAFLET, ZORFIIT ARSI TR, MR O R EHI N DRI TIEH £ A,

Uy ME L 25 CIZB W TR O 2R A 21T > TOET, BIERERIFCOUIy MEITARHER G EFH (SQC) Tk FW - BIIZ L > TIRGE
ShTunwEd,

KFOVIy ML 125 CIZBW TR DR AZIT > TOET, Uy MEIIAEUEE G B E EE (SQC) FIEZ AWV AHBIC Lo TIRAES LTV ET,
FARRED DR EIREETD Vog DELEZ, REZLEOEFETEDE, A7y MEEDEHRY 7 MNEDREVET,

OPL FIEIZI 1T DI IE DI RN ETO Vg DZ{LE%, OPL FlEORETHIDE, A7y MEEORHINV 7 ES K EVET, OPL F
JIE : 150 “CT 500 K239 15 FERUTH Y LET,

6 www.tij.co.jp



Note 10:
Note 11:
Note 12:
Note 13:
Note 14:
Note 15:
Note 16:
Note 17:
Note 18:
Note 19:

e ARIRED DI i T VCMHI O 2 b, IREZ(LEOAFHETHIZE, VCMHI B EO PR ZhamaskENET,

554K VREF %5855 VREF T VCMHI_ace DL &%, VREF Z{LEDAFHETHIZE, VCMHI_ace & VREF O HEEAKR EVET,

FARIREN SR SIRE ETD Icg PELEZ, REZ(LEORIHMETH L, BIRRORI 7D REVET,
EOBRMEIE, T AANRNIALBIIIELET,

ZORFGA=BTRFRREMRN, FZZOWT R —HIZE o TRIESh T ET, BIERFORRIIITo T EE A,
BRI AT 2 AME S A7 BT AN IORLTOET,

TAAPBTIDEFNL T X TEREET,

TG BRI IR B L — 7B | ST,

EAACHING5ELEIE, MmONThor s 2L EIZLIZEE TH 6V A UIRVEEA,
BRI IR 72T,

TANERRE

FIGURE 1.

Y
Y
i

-»‘tg 5 | to . t
—\L’ L [\

T, 1) SIS O RN 1

FIGURE 2. SERIAL INTERFACE TIMING DIAGRAM

www.tij.co.jp
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LMP91200

TAMEIREE (~-o%)

CSB 50% %

|<—DIAG_tsgr—>

DIAG_toy —]

50%

VCMHI

90%
10%j

VCM_DIAG_(R—PI

T

et
VCM_DIAG_t¢

T2

909
10%.

\

DIAG_ts

A

FIGURE 3. DIAGNOSTIC TIMING DIAGRAM

www.tij.co.jp



KRB LR E
RERLORWIRY, Ty = 25°C. Vg = (VDD — GND) = 3.3V, VREF = 3.3V,
pH Buffer Input Bias Current vs. V|yp - Device ON pH Buffer Input Bias Current vs. V|yp - Device OFF
Lt Igmmga 5 ,\ %0 Igmmga 5
= Average -30 ! = Average -30
e - Avemﬁ +3g N""'J 4 " Avemﬁ +3g
a JJJM/ —1 300 [ /
= A0 ! 4 T = 200 |
£ WV £
ﬂ 20 ﬂ 100
@ 0 @ 0
5 5
g 20 2 -100
£ 40 £ 200
<60 1 1 -300
-80 T i 400 !
Ta=25°C TA=25°C
-100 =500
00 05 10 15 20 25 30 35 -050 025 000 0.25 0.50
INP (V) INP-VCM (V)
pH Buffer Input Bias Current vs. V|yp - Device ON pH Buffer Input Bias Current vs. V|yp - Device OFF
0 m Avarage 5 mAverage |
240 liveragﬁ v33r’:|u i 4 L Euaraga 33% ! '!
Avarage + B Average +
180 | L | 1 ;,_ﬁ”’._f 3 |
E‘ 120 g 2
é’ G0 P
< <
m 0 m 0O
= =
g 80 g 4
£ 120 4
-180
il [ TA=85C A ' ' Ta=85C
-300 -3
00 05 10 15 20 25 30 35 -0.50 -0.25 0.00 0.25 0.50
INP (V) INP-VOM (V)
pH Buffer Input Bias Current vs. V|yp - Device ON pH Buffer Input Bias Current vs. V|yp - Device OFF
10040 -ﬂw_-mge = -/{/ 80 Ii\remga =
® Average - ! | = AvEerage - 1
400 -Avarage +ig L 60 lA\ramga +3ag |
z 3
2 4
m @
5 :
z 2
! -0 t
Ta=125"C Ta=125°C
-1000 A -80 &
00 05 10 15 20 25 30 a5 050 D25 0.00 0.25 0.50
INP (V) INP-YCM (V)

www.tij.co.jp 9

00C16dINT



LMP91200

RRETHERERHE (- o)

Rtz RY, Ty, = 25°C. Vg = (VDD — GND) = 3.3V, VREF = 3.3V,

pH Buffer Input Bias Current vs. Temp - Device ON

%0 m Avarage
400 m Average -30

» Avarage +3a /

= b3 L
o 25 3

INPUT BIAS (1A}
2
L=]

de B
S O
= o

400
-500

25 45 B5 a5 105 125
TEMPERATURE (*C)

INP=1.65Y

pH Buffer Input Voltage Offset

18

UNITS TESTED >5000
15 INP=1/8VREF

PERCENTAGE (%)
@

0
200 -150 -100 -50 0 50 100 150 200
VogPHpY)

pH Buffer TcVos

35

UNITS TESTED >5000
a0 t INP=1/BVREF

25 1
20

15

PERCENTAGE (%)

10

5

0

25-20-15-10-05000510152025
TCVosPH{pVPC)

pH Buffer Input Bias Current vs. Temp - Device OFF

INPUT BIAS (pA)

PERCENTAGE (%)

PERCENTAGE (%)

5 mAverage
4 mAvVErage -30 '
® Average +34 /
3 J 4 4 rd
2
1
]

INP-YCM = -100mY

-2
-3
-4
-3
25 50 75 100 125
TEMPERATURE [*C)
pH Buffer Input Voltage Offset
18
UNITS TESTED >5000
INP=T/8VREF
15 !
12 m
9
[
3 L
0

-200-150-100 -50 0 50 100 150 200
ViogPHpV)

pH Buffer TcVos

35

UNITS TESTED =5000
30 — INP=T/8VREF

25 |
a0 - -
15
10

5

1]

-25-20-1510-050005 1015 2025
TCVagPH{EVIC)

10
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RRETHERERHE (- o)

pH Buffer DC CMRR vs. Temperature

Rtz RY, Ty, = 25°C. Vg = (VDD — GND) = 3.3V, VREF = 3.3V,

pH Buffer DC PSRR vs. Temperature

105 110
mYDD=1.8V u INP=T/8 VREF
. EDDfsi..?V ® INP=1/BVREF
- s VDO=5Y
105
a5 g
E 100 ﬁ
80 o
a5
&5
&0 a0
-50 -25 0 25 50 75 100 135 -50 25 0 25 &S0 75 100 125
TEMPERATURE ("C)
pH Buffer Time domain Voltage Noise pH Buffer Input Offset Voltage Drift
122 uINP=T/BVREF
100 u INP=1/BVREF
=
=1 75
E _. 50
0 Q 25
g 50
=
2 .75
]
E -100
= -125
1 10 100 1k
TIME (1s/DIV) OPL TIME (h}
pH Buffer CMRR vs. Frequency pH Buffer PSRR vs. Frequency
a0 a0
80 INP=1.65Y
T0
g g *
=2 2 5
o o
£ % 40
3 g
30
20
65
10
&0 0
10 100 1k 10k 100K 10 100 1k 10k
FREQUEMCY (Hz) FREQUENCY (Hz)
www.tij.co.jp 11
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LMP91200

RRETHERERHE (- o)

Rtz RY, Ty, = 25°C. Vg = (VDD — GND) = 3.3V, VREF = 3.3V,

PERCENTAGE (%)

PERCENTAGE (%)

CMRR (dB)

VCM Buffer Input Voltage Offset

15

12

UNITS TESTED =5000
VCMHI=1/BVREF

I

1]
=200

150100 -50 0 50 100 150 200

VosVCM{pV)

VCM Buffer TcVos

40
as
30
25
20
15
10

5

UNITS TESTED >5000
YCMHI=1/8VREF

1]

2.5

2.0-1.5-1.0-0500 05 1.0 1.5 20 25
TCVosVCM{pVIEG)

VCM Buffer DC CMRR vs. Temperature

105

100

mVDD=18Y
= VDD=3.3V
8 VDD=5V

85
-50

25 0 25 50 75 100 125
TEMPERATURE (*C)

PERCENTAGE (%)

PERCENTAGE (%)

PSRR (dB)

VCM Buffer Input Voltage Offset

18

UNITS TESTED >5000)
15 VCMHI=T/8VREF

0

=200 -150-100 -50 0 50 100 150 200
VosVCM(pY)

VCM Buffer TcVos

35

UNITS TESTED >5000
ol VCMHISTIBVREF

25 1
20
15
10

5

1]

25-20-1.5-1.0-0500 05 1.0 1.5 20 25
TCVosVCM{pVIEG)

VCM Buffer DC PSRR vs. Temperature

10
aVCMHI=7/8 VREF
= VCMHI=1/BVREF
105
—————] 4\
100
95
90

50 25 0 25 50 W5 100 125
TEMPERATURE (*C)
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RRETHERERHE (- o)

VCM Buffer Time domain Voltage Noise

=
o
=
S
]
L
u
=]
-
o
w
g
&
w
=
£
TIME (1=/DIV)
VCMHI error vs. Temp
0.30 s VCMHI=1/8VREF
uVCMHI=1/4VREF
0.25 = YCMHI=3/8VREF
uYCMHI=1/2VREF
0,20 = VCMHI=5/8VREF
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VCM Buffer PSRR vs. Frequency
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LMP91200

RRETHERERHE (- o)

Rtz RY, Ty, = 25°C. Vg = (VDD — GND) = 3.3V, VREF = 3.3V,

PGA DC PSRR vs. Temperature

PGA Gain error vs. Temp
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RRETHERERHE (- o)

Rtz RY, Ty, = 25°C. Vg = (VDD — GND) = 3.3V, VREF = 3.3V,

Current Source (Icg=2001.A)

Temperature coefficient Current Source (Icg=200u.A)
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LMP91200

RRETHERERHE (- o)

RERLORWIRY, Ty = 25°C. Vg = (VDD — GND) = 3.3V, VREF = 3.3V,

Current Source accuracy (I_acccg) vs. Supply Voltage
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HRESL A

— iR

LMP91200 1%, RIHEE e « 77V r—ar
THHTA-ODar 74Xa257 L - oY - Thrs - TR
“h e =R (AFE) T¥, 2 St IRk E S TnE
T ZOTNAAL, B TTAXEEIEE SIS LEHT
THDITEREREE T N TR COET, IKHEE T
Vo —ar i b S 7z LMP91200 1%, 1.8V ~ 5.5V
@Eé,j:%ﬁ.“CS@J{/FLiTO AT RAT ABEFRBEDD TEL,
pH B TOHEMICHEETY, F£o, BIEENIHONRL
Th, ELOTEWATINAT AEROIBNT T, LMP9I1200
ISz pH 7 o—7 OMERIE T2z onEd, =5
Da RHOEY (VOCM) ZFH L Gl CEATEL T —R o
7®vME, pH BV OHIHEHIC A b Y TEEE IS
Oy SAFRETT, N s AU —F LR« I RRNLE
RYFVr—arTh, 2O FarZRMATEES, F4A1
VE—F U ZANE WL, 2 DDOH—R - AL o THE
JSFTRETY, LMP91200 (ZiE, #MiF > Pt1000 <° Pt100 DX
HRRE Y OV R —IBAIAEN TOET, ZHLT-FERE
OFIENE, SPIALHZ T 2—2E N L TITAET, &bic, =—
HF—HlE O 2T AR HTEET, J)Tzlx

HARLFILIY

LMP91200 O H A1, 758 ADC L3 7L K ADC D]
FIRHET DIk CEET, pH ZHETDHE. A
fF51ZVCM £ GND DWWz Rl T TN ET A, R
EEEETH5A1E. GND Z3HELLET, HAODRHRIT
SPL AL H 7 =— A% L CHIlfEIL£9,

YT IVHIEA 27— R DENE

LMP91200 D~ TORERE (E{EE—F, PGA 71, KHE
FIE. W) 13, FurI3v s - LRS- T —
AERMSTEITENET, HIEHL ORZCTEZRALT —H1T

BN T IV e A BT 2— A% 8L T LMP91200 (i AA %
NEF, SUTN e A FT2— AT 16 EVFDI TR - LU R
AERFEHALTNET, F—XI YT - F—% A7) SDI %@
UCHABIAENET, V78« LORZERBATHT —ZIL, >~
U7V« 7 —4H 77 SDO _DIAG #i@U CHisnEd, U7
Jb e 7y SCK X UT NV E AL T ar 25 HILE T,
LMP91200 #ELL 7 ar I3 745121, 16 MDOF—4% -
BRIt R THETY, CSB DVLH RNy II2loTo 7
ke LRI T — A EZIFTEDHINTNET, CSB Db
TRV e BNy DR, SCK 18 513 High T/l
IR0 FEE A, K7 —4 « EvMI SCLK ONLH BTy

BV OB EERE N E Y TH AN E I RFELET, TYTh « LURAIZEVIAENE T, T—#iF CSB Oirh |
) BTy TUTh « LUAZNBIREFL VAXTHRE SN E T,

PH /Y27 WAL RS
PH YT TNIAZT o« FAL « Ny TTTHY, ATINAT A - —
BITRETEA A TRE T, AT RBHRAZDH TN Bit Name Description
72, pH OHIE TIXIEHR TEHIZEDOBMELNELEE A, A bis MEAS_MO |0 pH measurement (default)
NEROTNER/NRICIZ, T—K - VT ORFERS I DE 1 Temp measurement
THZEEHWIZ, pH Yy 7 TIZIE2 DDA —R -2 (GUARDI 0 RTD (default)
L GUARD?) 8/ S TV D14 |_MUX 1 CAL
SEVE—R - £LHYEEVCM Ry TT 8‘1’ ;gg':; (default)
aFLFT—R - B IEZERITHE, VREF EAZEINE NS [D13:D12] | I_VALUE 10 1mA
MBI ITEU T, 25 —REEIC 7 FIEOE (1/8 VREF 11 2mA
A7 7 fET 1/8 VREF ~ 7/8VREF) ERECEET, RE 0 5 VIV (default)
SNFaErT—RBEONRY T 7BV E NSy T 7 LIE, & D11 PGA 1 10UV
NLEIVCM B & VCMHI B THI A FTRE T4, Z=EillE 0
W22 T, Ny 77HVROaE—2 VOCM B2 Hﬂi‘ézhf 011 7/8Vref
WET, 010 3/4Vref

001 5/8Vref
ERIEE PGA (D10 D8] |VCM 000 1/2Vreff (default)
WS ETIRIL T 75 AR RS = KL — 2 Thb., Pt100/ 100 1/2Vre
Pt1000 ZUEHI~DERIRELT 4 BEOMEOETE (100 1 A, 101 3/8Vref
200 A, 1mA, 2mA) Zfic&Ed, BIRLIZEIRIZ, RTD 110 1/4Vref
L (BMEFTESR F OY Y ) F21E CAL Vo ( BER B 111 1/8 Vref
Ao ) hoffasnEd, LMP91200 AMEEHIEET—RIZ D7 VOCM 0 VOCM (default)
BESNTWAEA, BURHLEIIE RSO RO BT 1 GND
PGA (X THEIRSIL (5V/V, 10V/V), VOUT BEVinbikfs o6 DIAG EN 0 DIAG pin disabled (default)
ShET, - 1 DIAG pin enabled

[D5:D0] |RESERVED |RESERVED
www.tij.co.jp 17
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LMP91200

TV r—a tER

pH AlED|RE

pH BERHIEIL, pH BNEFSN CWDENE (v T 7)) ORIE
BT NOREMEE T 52 TiThivET, pH M
TR L T AT DL, MRHEO R B BALE RS
NETH, ZOBEEMIT pH ITSUTELES, SHIT, B
HIBED BN DZEALZ E BB TEHEIC, KAEEMN
—EAREDE 2 OBN AR LET, FKiLd pH BB TIL,
Fr AR & R U BRI S FEE R DS A 0A £ T, Ziud
BEBMEMFIINTNET, MATIAUE—F LR« A—H73
PR T SAAL U CTHEREL . ZEYETBARE R MR O FEAL 72
EIVARVNENLCHEAELE T, ZOIWRALLOMEIE, R A
FOUHEST pH HLALICEHSINE T,

BBOBEIZ AN AROXTHREET,

E = Eo + (2.3RT/nF) log aH +

E (38 AR CHIE SN B TT,

Eo (ZFMEBMO BT Y L ET,

(2.3RT/nF) [TV AMRETT,

log aH +1% pH T (aH + = /KB A A DIEH) ),

2.3RT/F 1%, KERIOEE (R), 7 77T —DEHK (F). #axl
B (T), 7t RCEENIAA L OILFES (n) THERE
TWET, pH OFA, n = 1 RO THL AMERIT 2.3RT/F
IZ20ET, REFIIEETHD-0, BRERENITE- TS
ONDEMOBEIXIREIEKFLET, L AMREITEMm
DAB—TIZAHYLET N, IR EINE A4 ~DE
DISERRLUIZLOTT, IREN 25 COBE. Hig LoxL
VAR« A —T D HENLIL 59.16mV/pH (2720 FE T,

ATC ( BEVREFE ) WIS pH A—%I1281+%5 LMP91200
pHE CAELLRED RS — R R RITIRE T3, RER
BT oD, LLFTOBHT pH BNEELZITET,
REOEEIE, BEMOAT—TNELLET,
RS TNy 7 7E3 7 v @ pH ERELLET,

IREEZ L1412 pH EMRE L UEE R 0O P B2 32 3 B IR B L
ETOER. WERVZIREETIHAERHVET, RENKE
KT 597 A pH BMEIRE 7 0 —7 %3 A 45120,
pH BWEIRE 7 o —7 ORESENFRICEIEST, o7
IVOIRFE R —LIFROIRNDO T, pH EBRERE T 27— )3
WRDBRBITKH LU TUSEL, WEMRRI 7N 2R3 &Y
7,

Ny T 7P TR BE AR E IR L TV DD
T, IREOETIME pHENELLET, pH EfL, SF
SFERRETEEAO pH HAFF D/ 7 7IZx L TR IE T 504
ERHVET, pH LREOREGRNRY TN LR DD T,
pH A—ZTH > 7 v pH % FEHER ISR L Tl IS TE £8
Ao D120, BIEEHEZ A —HE TEITL, 7L pH
EEI L FNRELELIERT AV ERHVET,
LMP91200 X, ATC %fJ&5 pH A—X& AR T D7D 3T
DOWREER B — D3y — U TIREL QO ET, SPIA VA T =—
AEFIRAT 5L, pH HIEE—RMBIREHIEE—RIZU0EZ
T, RHEBORE LEBMEZNTNHIWETEET,

pH BRI

pHEMD H 1B FEI1L415mV ~—415mV, pH{Z25CTO~ 14
OHFPHTEELET, pHEBOH A —F LA 3&b® T
&L, FOMIE 10MQ ~ 1,000MQ (ZELE3., LMP91200

DIRATI AT ZEFNL, ZOEFREBEMOMPUCL>TAEL
DEE R EA R/ NRICMA TS, FIxIE, AT 5 pH Efi
DA E—F 2R 10M Q. Ibias = 3nA DA T T%
ERLIESE ., 20T T D ATISAT A& i s pH BARDY —
ZHEPUC L DRI 30m VIR0 ET, LMP91200% AV LT,
ZORFEIT 1.25 0 V EFTHIICSESNE T,

LMP91200 (2% pH JIEILFEHTHY, pH EAGE VCM B
LINPE U ORMICHLET, VEME L OEEITS AT LADN
BRI Y 50T, BRROEN (INP B OEE) 1Z VEM
BIENEYELRVET, LMPI1200 27EEH RO HE .
VOUT & VOCM DIz S T4 ADC DA Z A
v LI AEDbE CaE L E—REEERETEET,
Table | 12, VCM 7% VREF O 1/2 LZEBH ISR ESN-
LMP91200 DX W72l AR RLET,

TABLE 1.

Bit Name Description
D15 MEAS_MODE |0 pH measurement
D14 I_MUX Leave these bits as they
[D13:D12] [I_VALUE have been configured for
D11 PGA the temperature

measurement.

[D10:D8] |VCM 000 1/2 VREEF
D7 VOCM 0 VOCM
D6 DIAG_EN 0 DIAGNOSTIC disabled
[D5:D0] |RESERVED RESERVED

Configuration register: pH measurement

BERIE

LMP91200 /%, Pt100 <° Pt1000 X572 RTD % VM- 15 M
ENHELTOWET, LMP91200 (ZHEEgS - RTD (50T
Y2 B O R ER (Pt1000 T 100 2 A, Pt100 T ImA) 27
/S LHERETHY, WO RTD b 0 CTOARELER Ty
71X 100mV T, ZOFEEF, WET 7 OFAIZEY 5V/IV
Fo0X 10V/V B CHECEE Y, BlEIRENTEEZITY%H
A, M ERERSUEEERL . RIEAPE T 5L
MHHEETT, LMP91200 2>LEFRS AL it RTD £7-
M E R ERPUC S B 328, 2 ATy FE3 X
Ty 7 DREREEZFECTEET, VT AT T ORENIE
Tid. RS FNASAO R E A YR TR ET,

1 A7y FHlE

1| A7y 7 HIETIE, BhERERICE>TELS RTD (Pt100,

Pt1000) O i E T & BB L O E L £, IREIRKRRS

kdFES,

Temp(°C) = (Ptges_calculated — Ptgeg _nominal)/alpha (1)

alpha |3, RTD OFMRETT (EINL T Ptres IZEo>THRZRD

F7),

Ptrgs_nominal /X, 0 ‘ClZ3517% Ptres DIETY,
Ptrgs_calculated = (VOUT_Ptgeg/l_Pt/PGA_GAIN (2)

VOUT_Ptrgg (%, LMP91200 % Table 2 (Z9to THERR L 7255

A D, VOUT B CEIT5 RTD fEOMIEETE (7/T77F

JEHE) T,
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FIVr—a tER (-o%)

I Pt/%. RTD ZIGUCERL7ZEEROMETT,

PGA_GAIN [¥, PGA TERINI=ZF AT,

A2& AN NIRATDZEIZEY IREIFREDNORDOBIET,
Temp(°C) = Temp(°C) = ((VOUT_Ptggsg/I_Pt)/

PGA_GAIN — Ptgeg_nominal)/alpha (3)

TABLE 2.
Bit Name Description

D15 MEAS _MODE |1 Temp measurement
D14 I_MUX 0 RTD

00 100pA (Pt1000
[D13:D12] ||_VALUE 0 1m/‘i (F(’t100) )
D11 PGA 1 10V/NV

Leave these bits as they
[D10:D8] |VCM have been configured for

the pH measurement.
D7 VOCM 1 GND
D6 DIAG_EN 0 DIAGNOSTIC disabled
[D5:D0] |RESERVED RESERVED

Configuration register: 1-step measurement
| 27y IR ERIE DRI = 3 CTT,

2 27y 7 RAlE
ZOHRTIX, TI/APvarw 2 HEFTL, CALE L GND
EDS/@FHE”:%%E}&H (RREF) %T&ﬁ#é%‘gﬁ‘&)y)iﬁ_ (RTD
[ZH# 2 RTD B> & GND B o OIS ET ), &KOIDOT
AV ar Tk, BIRIEOMHEIZB TR EEE PR T 572
B, WREIOWREERIE LFICEME (Y —AEHRS PGA 712 )
TERERIOMREEZHELET, 2 MEOT7A(Yva
VT, RTD OB EERE L ET (1 A7y 7 HIE LR ER),
ZHELDEA, VAT AOIEHKN T (V—AEROEE ) &
BREIZANTHEOT, BEZHAE T T
ET,
Temp(°C) = (Ptggg_calculated — Ptges_nominal) /alpha (4)
alpha |3, RTD OFMEETT (IR LTZ Ptres (2L > THRARY
7).,
Ptres_nominal |, 0 CIZ351F% Ptres DIE T,
Ptres_calculated=(VOUT_Ptres/PGA_GAIN)/I_true (5)
VOUT_Ptggg (. LMP91200 % Table 4 (ZfE> THEK LT3
A, VOUT B ZEIT5 RTD MOIEEE (777 F
F£HE) o,
I_true 1. #MHFEREFEEHEPT Rppp 7215 RTD 2374105 FEHS
DOEWTT,
PGA_GAIN [Z, PGA [ZBWOBIRESNI-Z AT,
I_true=(VOUT_Rggr)/(PGA_GAIN*Rggr) (6)
VOUT_Rggr &, LMP91200 % Table 3 (29> THERLL 72355
D, VOUT B ZH1F 2D Rypp Mt DMEIRERE (777N
#) T,

A5 L6 NAITRAT IR RETRADNLROBIET,
Temp("C) = ((VOUT_PTRES /VOUT—RF{EF)*RREF_

Ptges_nominal) /alpha (7)
TABLE 3.
Bit Name Description
D15 MEAS _MODE |1 Temp measurement
D14 I_MUX 1 RCAL
. 00 100pA (Pt1000)
[D13:D12] |I_VALUE 10 1 mA (Pt100)
D11 PGA 1 10V/NV
Leave these bits as they
[D10 :D8] |VCM have been configured for
the pH measurement.
D7 VOCM 1 GND
D6 DIAG_EN 0 DIAGNOSTIC disabled
[D5:D0] |RESERVED RESERVED
TABLE 4.
Bit Name Description
D15 MEAS _MODE |1 Temp measurement
D14 I_MUX 0 RTD
. 00 100pA (Pt1000)
[D13:D12] |I_VALUE 10 1 mA (Pt100)
D11 PGA 1 10V/NV
Leave these bits as they
[D10 :D8] |VCM have been configured for
the pH measurement.
D7 VOCM 1 GND
D6 DIAG_EN 0 DIAGNOSTIC disabled
[D5:D0] |RESERVED RESERVED

Configuration register: 2-step measurement

2 ATy FEEREOREITAI+ 03 CTTHY (Rrpp DA
7503 0.01%), Ziu pH A—% - 77U —Tar ORI T+
TG T,

3 RTvTRIE

ZOHAKTIE, TI/AVvar% 3 RIETL, CALE L& GND
L DI ERE E IR Rppp) e 9 2L ERHV ET (RTD
ILHIZRTDE L GND B ORI EEESIVET ), Mo 2 [H]
DT IATTarTE, BRIEDOEE SAOF 7By MIBITSH
RHEEMEZ YR T 2728, 2 FEOS: Q O B e
22D PGA 7 A ) Tk RO MmEELRELET, 3
BIA DT 74Py a2 Tld, RTD OWREEZRELET 1 %
Ty T REEFRR), ZHHO%E, VAT AOIEEEN 1 (47
Tobh, Y—REROBRZE) ZEBEBICANTHNDLOT, WEL
PRI ARSI FT,

Temp(°C) = (Ptges_calculated — Ptgeg _nominal) /alpha (8)

alpha (X, RTD OEMRE T (BIRL 7= Ptres ITL-TEARY
7).
Ptres_nominal X, 0 °CiZ351F% Ptres DE T,

Ptres_calculated=((VOUT_Ptgres/PGA_GAIN)-Vos)/I_true
9)
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LMP91200

FAVr—a ik (~-ox)

VOUT_Ptggg (. LMP91200 % Table 7 {ZfE> THEK LT3

A&, VOUT B ZEIT% RTD MO gEEL (777 R

ey T,

I_true [&. M @EREEEHEHT Rypp $£721% RTD 294120 FERE

DEFTY,

PGA_GAIN (I, PGA |[ZBWTERIRSNF AT,

Vos. 1X, /SADF 7By TT,
Vos=(VOUT_Rggro-VOUT_Rggr1)/5 (10)

VOUT_Rggypg (X, LMP91200 % Table 5 (ZfE> CTHERR L7245
HD, VOUT B ZEI1TD Rygpp MOHIREE (7707 F
FHe) T,

VOUT_Rggr1 (X, LMP91200 % Table 6 (ZfE> TR LT3

H D, VOUT BI85 Rypp BROHIEEE (77070 R

i) T,

Iftrue=(2*VOUT7RRE,:1 _VOUTfRREFO)/(‘IO*RREF) (1 1)
A9, A 10, A1 Z2AITRATHILITEY, REIFRK

MPEROLNET,

Temp(°C) = (((VOUT_Ptges/PGA_GAIN)-
(VOUT_Rgero-VOUT_Rgeg)/5)/((2*VOUT_RRegs-

VOUTﬁRREpo)/ﬁ O*RREF))_ PtREsfnominaI) /alpha (1 2)

TABLE 5.
Bit Name Description

D15 MEAS _MODE |1 Temp measurement
D14 I_MUX 1 RCAL

01 200pA (Pt1000
[D13:D12] | I_VALUE 1 o mi (F(’t100) )
D11 PGA 0 5VNV

Leave these bits as they
[D10 :D8] |VCM have been configured for

the pH measurement.
D7 VOCM 1 GND
D6 DIAG_EN 0 DIAGNOSTIC disabled
[D5:D0] |RESERVED RESERVED

TABLE 6.
Bit Name Description

D15 MEAS _MODE |1 Temp measurement
D14 I_MUX 1 RCAL

00 100pA (Pt1000
[D13:D12] | I_VALUE 10 1 mi (F(’t100) )
D11 PGA 1 10V/NV

Leave these bits as they
[D10 :D8] |VCM have been configured for

the pH measurement.
D7 VOCM 1 GND
D6 DIAG_EN 0 DIAGNOSTIC disabled
[D5:D0] |RESERVED RESERVED

TABLE 7.
Bit Name Description

D15 MEAS _MODE |1 Temp measurement
D14 I_MUX 0 RTD

00 100pA (Pt1000
[D13:D12] | I_VALUE 10 1 mi (F(’t100) )
D11 PGA 1 10V/NV

Leave these bits as they
[D10:D8] |VCM have been configured for

the pH measurement.
D7 VOCM 1 GND
D6 DIAG_EN 0 DIAGNOSTIC disabled
[D5:D0] |RESERVED RESERVED

Configuration register: 3-step measurement

16 v hL ED ADC TTFu/ig 552 BELIZ5GE. 3 ATy
TREREILE 0.1 CEMVREEEZFIELET Rppp PR
FHFEIT 0.01%). ADC OB Y MEA DRIl 7T 3
DELEA 7Y M THOT, ZOHRORERIL 2 AT
WELRCICARDET, —MKIZ 3 A7y 7IRERIE T,
ADC @ LSB 7 PGA D ASA 7 &bkt Dia A2 g)
IAERERONET,

B

WA FIA T 5L, B OFEEREL, ook
Bia R T HIENTEET, Fo, BWiE BTz 35 pH
Ta—T DINE RN T DL T, pH 7 r—7 ORRAEL
{bETFUTEET, BWTEEEZEITTHEIE, 25 T—FE
JEZDT DM (VREF D+ 5%) BExHET, B BFEET
DAL, TS L TUSEDRHVET, ZOIREND, Bk
W, BT OEE, B FORFEEIETHEREED
NET, EBOLZS, pH Fu—T ORELLDO %7 Ik
BIINEDRSTY, 2F), AP ELDI1ZE, pH
Tu—T7 X E BRI LR O e AT v T TIRE L
T

ZOFNEZ, SPIIZESTAR—T N | TAAZ—T ML ET
( MERRLYAZ ) 25, EvhD6 3y v Low LUk
725 F T, VCM IZ SDO_DIAG B> DR AEL I BIFRR<GR EE
EIZHER SN E T, b D6 232Y 7 High L-ULliebl,
SDO_DIAG DHRMIDSLH LRy P TIED/ SV ARA RS
LEY, SDO_DIAG D 2 FEHDILL LAy TR, ED
FIVADBIE T LET, SDO_DIAG D3 FHDL ATy
Tk, A/ VLARAERINET, SDO_DIAG O 4 % H DAL
H ERVZo TR, ADO/VABKTL, L—FUBMEIEL
F9, E D6 B ISR ESNHET, HHILTEEREA,

LA7 I DEREEIR

pH BIETIX. pH BBOA L —F U ANE NI ENERH T,
BRI AT UMCEEIEEZILILERHVET, LMPI1200
DA% PCA—R EOREREBEEAENDIREEET S, TFENR
NEIRGIEHOT—R - Vo 72 i+ 52t am<HEREL £
T, H—F « VT LI A SERRE B B T L5 12 BOAR L 7K A
VB ADBERT, AEREFRICEM ETHIELET,
Figure 4 (2R3 X012, ANEATH —R Vo 7 CTREIIRE
FTARETT, H—F VT IIANEFREERICEVH T LI
LATORLET, EHIZ, PCB OjmiZL A7V T, AW
WZHERELE9, LMP91200 Tl IEDDIMTT AT %Al
HAEFITH =K - VT ERGICEETEET, H—F -7
i3, INP B L[FUTEM TH —F « E> (GUARDI & GUARD?)
WCHEE T AMERHVET, ~NFF~AZR, PCB #iHD
H—=R VT aE D N AREFIS I S DRI LET,
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FIVr—a tER (-o%)

Yy hOIE. RERFADFRREERL /-0 T EE
Poo FEE MAHNLTHRIT, HIRDERZ AT N E72 b5 )3
WEETT,

Figure 4 |RUIZARE N2 —R « Vo 7 BIF T, @1 T
TAT v I AL EFEND =W — T )V | ax s 2 LT
LMP91200% pH 70— 7128k L CWET, MAT VI ADIE
FREERE, REEERIXFECEMICRD, ZhboMickki
BRI IRNIRNINCLET, MIAT VIR L, [Fdhr—7 1/
axs 2 IObIERIEN B L SLICEEEOT—2EH) 18
A TODDTFRETIERSEEN DR HDHITNET,

FIGURE 4. Circuit Board Guard Layout
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ALL LEAD TIPS

1.1 MAX o

SEE DETAIL A
/'“"[

GAGE PLANE

0.6:0.1‘4J‘444* ::SEATING PLANE

DETAIL A
TYPICAL

TYP (0.9)
9 ], @mj J’ ‘f
= \
] «-H— Touo 05 TYP

[D]o.1 ‘ ‘ 16X 0.19-0.30
ALL LEAD TIPS Lo EINEVIRECIES]

DIMENSIONS ARE IN MILLIMETERS
DIMENSIONS IN ( ) FOR REFERENCE ONLY
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PACKAGING INFORMATION

Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ Ball material ® (415)
(6)
LMP91200MTX/NOPB ACTIVE TSSOP PW 16 2500 RoHS & Green SN Level-3-260C-168 HR ~ -40 to 125 LMP912
0OMT

® The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in a new design.
PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

@ RoHS: Tl defines "RoHS" to mean semiconductor products that are compliant with the current EU RoHS requirements for all 10 RoHS substances, including the requirement that RoHS substance
do not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, "RoHS" products are suitable for use in specified lead-free processes. Tl may
reference these types of products as "Pb-Free".

RoHS Exempt: Tl defines "RoHS Exempt" to mean products that contain lead but are compliant with EU RoHS pursuant to a specific EU RoHS exemption.

Green: Tl defines "Green" to mean the content of Chlorine (Cl) and Bromine (Br) based flame retardants meet JS709B low halogen requirements of <=1000ppm threshold. Antimony trioxide based
flame retardants must also meet the <=1000ppm threshold requirement.

® MsL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.
@ There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

® Multiple Device Markings will be inside parentheses. Only one Device Marking contained in parentheses and separated by a "~" will appear on a device. If a line is indented then it is a continuation
of the previous line and the two combined represent the entire Device Marking for that device.

© Lead finish/Ball material - Orderable Devices may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two
lines if the finish value exceeds the maximum column width.

Important Information and Disclaimer:The information provided on this page represents TlI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information
provided by third parties, and makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and
continues to take reasonable steps to provide representative and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals.
Tl and TI suppliers consider certain information to be proprietary, and thus CAS numbers and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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