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# 71. 1213 LR EHERE

EM £z i BE AL BE Q RANX LSB (°C) v (+)
0 12 4 0.0625 127.93475
1 13 4 0.0625 256

FORAAEUE , DA T T R R A T (MSB) ZJaRTH 2, AIEARA T (LSB). #l 12
B (Pt o 13 47 ) TR . BWERARERXMELE , BABH L ERR IR 7. & 7-2 3k

7-3 Y TR IR B B A% =

—7/> LSB %7 0.0625°C

, U Rt MG R R R . IR EE B AL )E |, £ E

LR SR, IR AR 0°Ce 7475 2 (WAL DO R IEHHEL (EM £ = 0 ) Bl £ony izl (EM {7

=1) , FFHATHT XD PG SRS, B SR th R AL R 435 R 0.
£ 7-2. 12 frEEHHREERR

A (°C) w3k ) +7NatH
>127.9375 0111 1111 1111 7FF
127.9375 0111 1111 1111 7FF
100 0110 0100 0000 640
80 0101 0000 0000 500
75 0100 1011 0000 4B0
50 0011 0010 0000 320
25 0001 1001 0000 190
0.25 0000 0000 0100 004
0.0625 0000 0000 0001 001
0 0000 0000 0000 000
-0.0625 11111111 1111 FFF
-0.25 1111 1111 1100 FFC
-25 1110 0111 0000 E70
-55 1100 1001 0000 Cc90

RT-2 RIVMPrA TR A LU RN AT 45 2045 5 i8O8 e it o, Bds e ey B i U iaL .

A B IE R BB o B Hda i ok

1. hmfﬁu PR

2. RS REy 12 fn, Zoxnt ek A ZdkdAAS , MSB = 0 £oR1E S .
7+ = (50°C) / (0.0625°C / LSB) = 800 = 320h = 0011 0010 0000

A R IR R H A U OV IR

1. K12 47, XS FF bR A R ey %, MSB = 0 FRIES

2. K tathsc S AR, SRR E.

7~f5 - 0011 0010 0000 = 320h = 800 x (0.0625°C / LSB) = 50°C

A B AR BB O B Bt X

—_

K B2 2 o R DL )

N

Xt BRI EOR SRS I —

ks EME R 0 1110 0110 1111 + 1 = 1110 0111 0000
B A T RS RO

PHER R R 12 A0, fo Seag A kAR .
Az s R R IAMD . H MSB = 1 SRFE R — A k.

7~z (| - 25°C]|) / (0.0625°C / LSB) = 400 = 190h = 0001 1001 0000
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1. R R RIRCR RS TN — |, AR RGR BESE R 12 £, Ao 3¢ bR AN ( MSB = 1 FoRIRES R A
T ) o ERANTRE A0 B ) — AL
2. HHOyHEEOR SR, SRR , R -1 3RS,

7741 © 1110 0111 0000 15 34 %My 0001 1001 0000 = 0001 1000 1111 + 1
#3693 © 0001 1001 0000 = 190h = 400; 400 x (0.0625°C / LSB) = 25°C = (| - 25°C|); (| - 25°C|) x (- 1)

= -25°C
& 7-3. 13 ALEEEAE#E R
B (°C) B (s ) ok
150 01001 0110 0000 0960
128 0 1000 0000 0000 0800
127.9375 00111 1111 1111 07FF
100 00110 0100 0000 0640
80 0 0101 0000 0000 0500
75 00100 1011 0000 04B0
50 0 0011 0010 0000 0320
25 0 0001 1001 0000 0190
0.25 0 0000 0000 0100 0004
0.0625 0 0000 0000 0001 0001
0 0 0000 0000 0000 0000
-0.0625 1111 1111 111 1FFF
-0.25 11111 1111 1100 1FFC
-25 11110 0111 0000 1E70
-55 11100 1001 0000 1C90
7.3.2 fRRDIE E B

TMP110 & 2w A7 12 Akt ae 12 25 16 Ar 5 10 7 U sldme i A3 M6 5% o PUASRAE FRIAZ AL T4, RV iR
AR . I, FFEHFATREAREAFIMNINL . R eI AMY SRR FUR B . 7EBO e 3 9 IE# A 755 5L
PERANS , C AU AT DU B e — R4S EHE . Q Fomikiiid 7R 0 B RO 4 A B8 (R
Q4 ) "4t 0.0625°C 7 #H# %

R 7-4.12 S Q4 S H

BH 4
fir 12
Q 4
IR 0.0625
S (+) 127.9375
i (-) 128
25°C 0x0190

R 7-5. LL °C HHEALR) 12 AL Q4 ArfE

15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
= 64 32 16 8 4 2 1 05 | 025 | 0.125 |0.0625| - - -
-128 64 32 16 8 4 2 1 12 1/4 1/8 1/16 - - -
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£ 7-5. DL °C NEAIKT 12 47 Q4 Fifl (4E)

15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0

=27 26 25 24 23 22 21 20 21 272 23

/* 12-bit format will have 4 bits discarded by right shift
g4 is 0.062500 resolution

the following bytes represent 24.5C */

uint8_t bytel = 0x18;

uint8_t byte2 = 0x80;

float f = (((int8_t) bytel << 8 | byte2) >> 4) * 0.0625f;
int mC = (((int8_t) bytel << 8 | byte2) >> 4) * 1000 >> 4;
int C = (int8_t) bytel;

FRE , Y REXT | REFASUMARRK SR (Q4) ¥ N 13 Mtk XS iGHE A 8L , 5P
FAAE, (Rt AR A2 . I AR R AS AN C ARG W1 N B -

* 7-6. 13 1L Q4 FwiZSH

¥ 18
fir 13
Q 4
R 0.0625
L (+) 255.9375
JEFE (-) -256
25°C 0xC80
£ 7-7. YA °C RHHEALH) 13 AL Q4 frfH
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
paa=) 128 64 32 16 8 4 2 1 0.5 0.25 | 0.125 | 0.0625 - -
-256 128 64 32 16 8 4 2 1 1/2 1/4 1/8 1/16 - -
_23 27 26 25 24 23 22 21 20 2-1 2-2 2-3 2-4 _ _

/* 13-bit format will have 3 bits discarded by right shift
g4 is 0.062500 resolution

the following bytes represent 24.5C */

uint8_t bytel = 0xC;

uint8_t byte2 = 0x40;

float f = (((int8_t) bytel << 8 | byte2) >> 3) * 0.0625f;
int mC = (((int8_t) bytel << 8 | byte2) >> 3) * 1000 >> 4;
int C = (((int8_t) bytel << 8 | byte2) >> 3) >> 4;

7.3.3 B R HFEH

TMP110 B A ZH4E |, FEH TLow limit ZF /728 AT (R BB LL R , i THigh_Limit 2577 28 3547 & BE L 552 o
M4 fic & 2717 2% H ) Extended_Mode ¥ , £ TMP110 1L 12 £78% 13 fi7 = HEhIAMD RS X gm FE AR BRAE | 7037
FN 62.5m°C. ERRKIE AR |, 2RSS RS EIRA NIRRT, JF H B ok S hn LA/ s
ALERT 5| .

AR R 2 J5 | LB FAFAA/EL ALERT 51 (B HOIRASHR 8 2R 46 IC B 27 47 945 1 1) Alert_Mode FIK 1%
P B AT

WE 7-3 fios , fEHEER AT (Alert_Mode = Ob) , %4 455 T al it THigh_Limit FU{ERS , ALERT 5] IFIRES
PR ERAE, ASEBUE SR i K. FEIR B N REBR T TLow_Limit >k S JAH [R]85 14 1% 4 % 4 2 W
ALERT 5| JIFVIRZ AR SR FEE 2K
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THigh_Limit — — = —————— £~ ——— N\ — o\ —m e

Temperature

Tlow_Limit—F——-A—-#—-—-—"—-"""""“"—"—~——~——" X—~"—"FS~"—~" """ Sf—-"—"—"—"—"—"—"—"——————

Temperature | | | | | | | | | | |
Conversions

ALERT pin/flag
Polarity = 0b

ALERT pin/flag
Polarity = 1b

’C Read | |

& 7-3. thB B R

WE 7-4 Fis , AEERBEAT (Alert_Mode = 1b) , {4355 T8 THigh_Limit FI{E R, ALERT 51324
AR, ASEILESR L b b . TEAT — AR 98 RAR S BURAE |, BUAR AR B SMBuUs 4R M Y. 2 |F , ALERT 5] JI{R
FEA L. 15 ALERT 5I#E )5, SO T S0 il 500 B TLow_Limit B, b 5| A 2 8 H 2%,
HAEAT — 217 25 A SR B/ B0, B 28 4Fmi B SMBus 841 i % 2 B4R 554 2. 2478 TLow_Limit ¢ X J5
ALERT 5l H# SRR | K EG UL EIEFF. ] Dod & s 2 A6 2 k15 B ALERT 31 AR .

THigh_Limit = — — —————— £~ ——— N\ —— o\ m e

Temperature

Tlow_Limit—F——-X—-#——-—"—-"—""""“"—"—~——~—— X—~"—"FS~"—~" """ Sf—-"—"—"—"—"—"—"—"————~——

Temperature | | | | | | | | | | |
Conversions

ALERT pin
Polarity = Ob L] L L]

ALERT pin ] ] ]
Polarity = 1b

I°C Read

B 7-4. TR
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7.4 BH-ThEARE R
TMP110 AIAC B N FEE S s AR SN I AT o B Gl REE | 7 AT A FEL Y 5 3 AN 6 22 5K 2 () s B -

7 o

7.4.1 FESEEEHAE,

L E AR S B BN Ob B, 8BS A N igfT. | 7-5 BoRiZas b T s A . £
AT, AR DU 2 B IR BB AT 4 | HEAE BRI G el R o IR 45 IR A A7 %% . ALERT 5| JIAIFR & . S
(A R ] 209 10ms.

Start of
conversion

'

) o | Standby Time
Active conversion time e — |

(tstanoey)
(tacr)

I Conversion Period |

.« —»

(tConv_Period)

Bl 7-5. BEERE A N P
He B 77 A7 45 1 1) Conversion_Rate[1:0] A7 2 il e e (I 3 o 1Z45% (30 W 78 6 H01 1R) V4 #E S55pA HUARL , FEMIRThAEST
HUIE W #E 2.6pA R, RO B AR R | BT PR RRE AR PR, B2 3 .
R 1 T RS AR P H R

Average Current = ((Ipp_acTive % tacT) + (Ipp_sB * tsTanDBY)) / tcony_Period (1)

Hrp

© tacT = A R ]

* tconv Period = AR

* tgtanpey = FARIAIFIAAALESIE] , B toony period - tacT

7.4.2 BRaAHEK
1 WE N E H 121 ) One_Shot A7l | TMP110 SZ BB ke iR g s | Wl 7-6 fizn. £ TMP110 IE

TEPAT il FE L 5 3R o5 — R4 | SEA 215 LA . SEUR RS S |, TMP110 #3E A G
One_Shot ¥4 % &N 1b.
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Start of
conversion

'

: P I l¢——Shutdown——p
Active conversion time e — |
(tacr)

I°C One-Shot
Command

Temp_Result
Updated

& 7-6. BARZSHFE

DS RWIAL By 1b B, A SCRF AR . TR AL, TMPA10 S840 T SC B 50w (R4 0 . BG4
WAL 10ms , 11— NEEHERIEAEAS] 20 ns WRAE. A RARAHRT | ATSCElARRD 50 Yol B2 i EE e

7.5 g

7.5.1 BiTHE:N0

TMP110 B —ANFRERUA 12C £, 1248 1 il g8 8-, DAERC B s BUZ 2 4IRS . 12C B2k LA
AN BAR B — M B I B DUEX BT E— 12C M2 ErHAL HFR2e1E. V2 BFR e e B it 5 5
HHATHECE A B AR AT N o IR H A ) A% U7 i) B A E— B AE AR bk (1) AR R 0 Y A A A L B e . — A
AU — NN T A SANBGEIERE N T A4 . TMP110 B 50ns BHIE SHIHIER S , T35
I3C VR & 2. TMP110 SCEFEIA 1MHz (A& 5 iE =

7.5.2 BERIEIR

YIFR 12C 210 i B AT A (SCL) FlER AT %045 (SDA) 22 k. SDA £R bzt b P2 E R S i . b B a8
FIR ST 12C R AR BEMRM 12C BELHERE. ARELZIEMEER , SR 12C Ly P55 H
FMt. R MBLRETERRER | ARt sh B fet. WRIE STOP & e #1445 , SDA F1 SCL £Z#RN
B, MRS AL T2 IR (155 A sh RS IR 2 ie L FTE 7-8)

PR R i a5 ) F AR s 1 00— L A2

1. AR s AR 2 A H AR RO B
o PEHIERIRIE SRR IE A START 4 F 0 H brd il as Bk 47 ik
o PEHRRAOE R RE T R I A A7 48 LLSCRE BN H AR UL -
o PEHERAOE A ) H AR HU A AR -
o JEHIERIKIE AR L, STOP 4 At 4.
2. W SRR AR B S R B bR R
o PEHIERARIAR R IE A START &40 H b Rk a3k 4T ik
R MACES AR PTG SR 0 23 77 4 SRR H AR A i 45 o
Pl e R s BRI H AR AL & 1 -
Pl 2R U #s DL STOP & R4 1k A& 41 .
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T ' Data Transfer ' T
START STOP
Condition Condition

B 7-7. R SRR LS R L

SDA line is stable while SCL line is high

i B
—_———e] e e = — — —
—_——m e e e — = —

MSB Bit Bit Bit Bit Bit Bit LSB ACK
N )
Y
Byte: 1010 1010 (AAh)
& 7-8. hrtEda
7.5.3 Bt

FHES TMP10 STl | 568500201 Sl — A k595 ko0 B AR gt AT S0k % bl =35 648 7 Atk
A1 MERUE N (RIW) A7, J5 5 R PATIERIOE &S A, TMP110D B —Mthk 51 |, % fRvre s
B BT RN R 7-8 FI T TS N E R 2 AN 005 BN T BERIEN A T EH ALERT 3
JEII T P E DO S AS [ b 150
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R 7-8. Mk A IRRA AR H bt

2 o
T ADDO 3| i sk Rc By | TC iﬁﬁ’-"ﬁt (F7
GND 1000000 40h
M TMP110D V+ 1000001 41h
Rk SDA 1000010 42h
SCL 1000011 43h
TMP110D0O 1001000 48h
TMP110D1 . 1001001 49h
ERRA TMP110D2 AEH 1001010 4Ah
TMP110D3 1001011 4Bh
7.5.4 BRES
7.5.4.1 5

BHE 1PC B BT EN | #HIEE R ERE A START J&4F , A HARasfFuhk DL B E N Ob )55 J5—fir
(RW i) , BRFER—IREGAN. Hbras AT, SaiEhl e e Mg e . sEutiife)s | 28T nm H
IRasfE AL A A A TR AT B | 4545 L STOP 2425 1h £ 5.

X R B B A7 4 BT A SR U AN T AE AR AL B B N R S o AT AR AR U AP EEAT BN, TMP110 47545 4
ITERAEAEBEAT N . 18 7-9 BoR T — DR H AR S NIEE R,

|:| Controller drives SDA
l:, Target drives SDA

Target Address Data to Register N (MSB)

Register Pointer (N) Data to Register N (LSB)

p A N N - = ) -

S | A6 | As | A [ A3 | A2 | A1 | A0 O A

|—| 0 | 0 | 0 | 0 | 0 | D|P1|PD| A |—|D15|D14|D13|D12|D11|D10|D9|DS| A |—|

p7 | b6 | b5 | pa | D3 [ D2 | D1 [ DO | A P

T

START

|

|

I st

ACK from Target

B 7-9. MENFHFESAN

ACK from Target ACK from Target

ACK from Target

7.5.4.2 THK

ST R | PRI R % A START &fF , JSBE RAW R BB Ob (9 FARMBAE (R BN ) . FAREAE
BA B AR | Bl R LS AR . BB ARE KER |, J5I RW (4B A 1b 0 B i ( %Rk
L) . BB AR SR I B | (R SDA 2 , LU B ERISAF T DURGERR . 7EA B SR | 15
8 1 E AR R/ ACK , R14 HARSS(H e Ll B i, T BRI MR . — FLE b B0 7 B0 49
B, ERARE A NACK , 0 HERES(FRIER S , DL LB {5 H R SDA 26, #ail b5 &% 4> STOP
Sfb. B 7-10 SR T M EBRA 1R BECEA F1R B
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I:I Controller drives SDA
I:I Target drives SDA

Target Address Target Address
A AN A
e N r N

Register Pointer (N)

S A6 A5 A4 A3 A2 Al A0 0

[o[e o] ]~] |
i { f {

START R/W START R/W

A 0

A5

A4

A3

A2

Al

A0

ACK from Target ACK from Target

Data to Register N (MSB) Data to Register N (LSB)

N N
r A 4 A

D10

D9 D8 A D7 D6 D4 D3 D2 D1 DO NA P

?

STOP

D15 | D14 | D13 | D12 | D11 D5

ACK from Controller NACK from Controller

B 7-10. MBS EF A7 8RB

7.5.4.3 G BRI TG

R )\ Ob , TMP110 24 i@ F ) #E bk (0000 000) 1 MmN . iZ R UGB Tl | JEx e =47
F R AR RN . R EE AN & 0000b 0110b , M) TMP110 P #8347 24 2 47 v E Al , 1 SMBus &
I HEEAIN R . BRATHREAS 28 T % S A R .

Controller controls SDA line

Target controls SDA line

General Call Address Reset Command
AN AN
4 A 4 A
S| 0 0 0 0 0 0 0 0| A 0 0 0 0 0 1 1 0O|A|P
START STOP
ACK from Target ACK from Target

& 7-11. SMBus B #&E AL E

7.5.4.4 SMBus Z#R iy

TMP110 #3437 £ SMBus &N . 24 TMP110 7EZ# X 84791 B ALERT 5| JHImT FH S |, #2502 vl DUR: I 3
AR, T ALERT 5lE ST H |, #BEZEHRE. WK 7-12 Fior , R85 52k k1% SMBus
AR A4 (19h 2 00011001b ) , JF H X B R |, 28FK 0N SMBus 244, JHiE £ SDA 2888 Lk [ 284
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ok SR AT A R . B AL BE AT RS )\ AL (LSB) R EIER FZ M E R A m TIRE BT THigh_Limit 801K+
TLow_Limit 5[#2f). J\SL{EBEER AL B E .

Controller drives SDA

Target drives SDA
ALERT
SMBus Alert Function Target Address from Device
A N
a N 4 h
S 0 0 0 1 1 0 0 1 A A6 A5 A4 A3 A2 Al A0 S NA P
START Alert Status STOP
ACK from Target NACK from Controller

& 7-12. SMBus 23 0 57

WIS 2R 2 AN BN SMBuUS 2R Ay A it i R, SMBuUS 2245 1y 4 1 B4 il 308 45 (40 b 33 460 Tl o O A S8 42 1)
ALERT 5| isa% . A SRk () e ol e fh b ik s . 28 A3 Pk, TMP110 245 B ALERT 5| A1/ B 18
IREAL. N T B IEEE S B N BB 12C Mok (284 B BB 4R B8 | 8 BA 5 12C Huhb it oA 2844
(IR R | EER ARG TG SR G, H 8L e 25 B BN 12C k28R Rop .

7.5.4.5 @H1L6E

1 START A1 STOP 242 [a] , NS4z 23fF SCL iR AT, 83 TMP110 fif SDA &k {R#F A& HEF 30
ms ( BLEE ), 0 TMPA10 KA1 R AT8:0 . iR SCL Bl BB R , TMP110 2B SDA 4k | 3125853k [ ¥l

#1) START 25 ik uifudmd@a s iRe | W5 ORIETE SCL TAEMIZ 2 /0 1kHz I @A . WAk B 5
—A A SDA FIIORFF NG HT , U TMP110 A& R AT,

7.5.4.6 A/FZ13C JEEH L6

[ B 13C F1 12C 32 OB LR AR ONTR & s 28, el IE B i iA 12.5MHz. TMP110 &2 —3K Al L5 13C 23 ¢FA71E
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8.1 Temp_Result FF7748% ( Hhk = 00h ) [E4I = xxxxh]
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8.3 TLow_Limit 775 ( Hulik = 02h ) [H4L = 4B00h]
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8.4 THigh_Limit #7748 ( bk = 03h ) [E4L = 5000h]
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HAEAAER ALERT IR, T DLEZA5 S # th SRR 18], B8] Ao B A I AL B AR Z B, i
9-4 PR WITFICHNIR , RMOTIEEAAAERBIA R |, RAUNCAE R . &, R4 R iE R A Ve e e
—RPIT

o FEIRARZ RIREAT B E 2 5 NATLR BRI R 58 BEBR ) bl THAR A (R ¥ d R TR BRA 0.26mm (10.2mil) , kA
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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)
PTMP110DOIDPWR ACTIVE X2SON DPW 5 3000 TBD Call Tl Call T -40to 125

@ 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 Tl'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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GENERIC PACKAGE VIEW
DPW 5 X2SON - 0.4 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

Images above are just a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.
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