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7.1 R

TMP23x-Q1 #4142 22 A FOL B AR B R 1), L% i B R 5 I B R b g o I 3 FEAR SRR RS 2R 0°C &2 70°C
(x1.5°C). TMP235-Q1 #8{F7E# - 40°C £ +150°C A1 2.3V % 5.5V HLJE L ¥ Bl Y 324 10mV/°C
IEglRE . BAE E 251 TMP236-Q1 & I&#%7E - 10°C £ +125°C i EEM 3.1V £ 5.5V L5 i K i
MEEHE 19.5mV/°C IERI M . AB 2%t IKsh#sF2 it 500pA 1IH K4 H LIRS ik 1000pF 41 4k .

7.2 ThEe T HER]

Vbp

1
L

Thermal Diodes

i

GND

:| Vour

7.3 Rt

P 62 FiR , TMP23x-Q1 B8AFRLEMERY. A2 | £ T 100°C M F & thILEUMG Vour MA0EHE . Ha%
HEATINARRE IS |, 5 B B8 SO RO SB FORIIE | 9P TR FEREFE AL (TS0 A0AF ) . % 7-3 FI% 7-4 i T
TMP23x-Q1 25 - 64~ T 5L 125 A SR 4 L P . FRAELA 50 THT R T O BARER P Vour 410
Bi |, T4 B EAi5L E T FGIN /I LR

Iy BERYER B AR 71 R 7-2 A = ANREVE R, EEER T TMP23x-Q1 I EHi Vour il
HRER 1 HEEH
Vout = (Ta = TinFL) * Te + Vorrs (1

Hr

* Vout & TMP23x-Q1 7E45 %€ IR & N 1 o K
o Ta NHBEIRE (°C).

o TineL BN BURER &, AL °C

o Tc 72 TMP23x-Q1 i R ek i 25

* Vorrs & TMP23x-Q1 %1 it [

Bk, e B ST (Vrance) W4 E Vour BRI T EEEEN 580 2 H5AAH . P TE 100°C PLEA
i B LI RN, TP R A AR 7-1 AR 7-2 1A AT

Ta=(Vour - Vorrs )/ Tc *+ TinFL (2)
& 7-1. TMP235-Q1 B4 mBUL &
Ta JEH (°C) VRanGe (MV) TineL (°C) Tc (mV/°C) Vorrs (MV)
-40 & +100 <1500 0 10 500
100 & 125 1500 % 1752.5 100 10.1 1500
125 £ 150 >1752.5 125 10.6 1752.5
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% 7-2. TMP236-Q1 4y Br 4kt R B0 =

Ta JEH (°C) Vrance (MV) TineL (°C) Tc (mV/°C) Vorrs (MV)
-40 & +100 < 2350 0 19.5 400
100 % 125 > 2350 100 19.7 2350
125 % 150 — — — —
% 7-3. TMP235-Q1 fE4i%&
5 V, mV V, mV
BE(C) e b
-40 100 100
-35 150 150
-30 200 200
-25 250 250
-20 300 300
-15 350 350
-10 400 400
-5 450 450
0 500 500
5 550 550
10 600 600
15 650 650
20 700 700
25 750 750
30 800 800
35 850 850
40 900 900
45 950 950
50 1000 1000
55 1050 1050
60 1100 1100
65 1150 1150
70 1200 1200
75 1250 1250
80 1300 1300
85 1350 1350
90 1400 1400
95 1450 1450
100 1500 1500
105 1550 1550.5
110Q 1600 1601
115 1650 1651.5
120 1700 1702
125 1750 1752.5
130 1800 1805.5
135 1850 1858.5
140 1900 1911.5
145 1950 £ 1964.5
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# 7-3. TMP235-Q1 %1% (continued)

. o V mV V mV
R BR et
150 2000 2017.5

% 7-4. TMP236-Q1 f£5i%
5 \"/ mV \"/ mV
S ot p R
-40 — —
-35 — —
“30 — _
-25 — —
-20 — —
-15 — —
-10 205 205
-5 303 303
0 400 400
5 498 498
10 595 595
15 693 693
20 790 790
25 888 888
30 985 985
35 1083 1083
40 1180 1180
45 1278 1278
50 1375 1375
55 1473 1473
60 1570 1570
65 1668 1668
70 1765 1765
75 1863 1863
80 1960 1960
85 2058 2058
90 2155 2155
95 2253 2253
100 2350 2350
105 2448 2448.5
110Q 2545 2547
115 2643 2645.4
120 2740 2743.9
125 2838 2842.4
130 — —
135 — —
140 — —
145 — _
150 — —
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#IE

PR RLFTR 43 o 145 AR T T1 38R Ya L, T AR ILAERR A e . TI % N5 S
SR IE T IS . 2P BRI , AR R TIRE .

8.1 MNARFER

TMP235-Q1 A % R 5 2840 v 2 Al iR B AR N F T i 1h . TMP235-Q1 #il TMP236-Q1 #8fF AT Rk &
2.3V Ml 3.V HJR FigfT , TN QuA. TMP23x-Q1 Z 1K i Fh 2 T M s+ AR 536 ( SC70 F1 SOT-23 ) &

8.2 AN
8.2.1 #% ADC

Simplified Input Circuit of
SAR Analog-to-Digital Converter

__________________________

23Vto55V

d
d
d
d
,I
Input
TMP2355% | Reyren i o7 B Rss Sample
Voo OUT-VW——I—D < AN T MA—S
Y
Cer GND CriLter AN Cwux
I L I N I CsampLe
= = N - I

Reset

A 8-1. ADC M A\ I %R

8.2.1.1 B ER

HK ADC FINFMEBER: , ES K 8-1. KZEHET CMOS 1) ADC HA RMAEHIE LSRG . 2
ADC N XFfEHLRZE (CsavpLe) 70 HLE | FEZE 8% 75 BB RGO B A5 By (40 TMP235-Q1 ) 114 th v 32 A 5 B v
faro [RIOE , W PEAE AR 04 H BT 252 ADC HRE. fERZEEN T , BINSMBHE AR (Crrer) ™ LA MR
M. TMP235-Q1 [14F s A2 B A 1000pF (&5 KB E (CLoap)s Bl 8-1 /R T CLoap , HIEZET Criter +
Cmux + CsampLe MR AT, TI #WAE R F & KEIE ADC Ft N2 (Cyux + CsampLe) HI RIS B8 KRR B2 ML
Criter 1H , PAKS L CLoap FRIFE 1000pF. fERZEEHL T , 680pF Crter N ADC i N AR IL G B AR 22
T B KPR )& /N ADC SR RER 2 I kb e R 4 o Al I 1 e BEK FEL P28 (Repter) 1 Cricter P SR BEATA A IE
JEW LAPIH R G . N T SRR AR |, TI @U0K Reyter A1 Criter AR T AESEIE ADC SN ILL & .

8.2.1.2 I#4 R R

R ADC FOFm AREYE | ATREFE B —/NPER CriLters CFILTER FAE B TR A 2% (CsampLE) TR ZINFIR B A
R, FINEEEN 5 1000pF Hi# K Cloap. HITHTH ADC KIS NFARARE |, KX A 2e i ER a gE & A i A
. K&l 8-1 1w T —EH ADC M H =
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2.5 //
2 e

'1 /

Vv

05 // — TMP235
- — TMP236

50 25 0 25 50 75 100 125 150
Ta(°C)

&l 8-2. it Fl B S PRSI BE A O 3K 2
9 HLJFARSCE
TMP23x-Q1 BA IR HL U5 L PPl R DR DU AR A P
SRV VU ARG B . ZEMIARIOIR BT | T1 AL Vpp LRI — B 0.1 uF A 881 1000
FRUBHLER (ORI AE  DAPR IR . AR R IR | TR AR SR L

10 A JH
10.1 fi)HIEF

TMP23x-Q1 41 (4 R AEH R 8. n SR A FH LI S5 BR FRL A 88 | N 25144 77 e s ) P s e e 2
10.2 ffi R~ Hl

O VIA to ground plane

. VIA to power plane

GND GND O

GND T 0.1 pF
ouT VDD

B 10-1. LA )T : SCT0 3%

O
O
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11.1 BROCCRS E HriE A

BRSO ERNER |, 75 P ti.com ERIEE M. w2760 ZHr #ATIEN , RV AT ARG f B
B ARELPHEMGER | HEEEM BT SO P RS BT iR,

11.2 XFRIR

TIE2E™ CH IR TRMMEES R R | Wl HENLT FIREIE ., 2 IiE@s Mt 8. SRNAR
B R B O i) BT SR T I DO B B
%%MWﬁm%IAm%“ﬁﬁﬁ”haog%ﬁﬁ#ﬁ@&THﬁﬁﬂﬁ,ﬁﬂ$~%&%1nwmﬁ;%ﬁ%
LHNGRSSES )

11.3 FEitn
TI E2E™ is a trademark of Texas Instruments.
P R bR B H & TR Y
11.4 Electrostatic Discharge Caution
This integrated circuit can be damaged by ESD. Texas Instruments recommends that all integrated circuits be handled

‘ with appropriate precautions. Failure to observe proper handling and installation procedures can cause damage.

“ \ ESD damage can range from subtle performance degradation to complete device failure. Precision integrated circuits may
be more susceptible to damage because very small parametric changes could cause the device not to meet its published
specifications.

11.5 RiER
TI RiE#E RAAERI B HARRE T ARG 17 BEAERE 1 A2 S

12 HlA. EHEMEITIEE R

TRV A MU AT G S . X5 DR R A ol e . B a2, AR TEM , H
ASKSATIEAT . A RILEAR R AR s hiAs | 5 2 0 A2 0 (1 3 A
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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)

TMP235AEDBZRQ1 ACTIVE SOT-23 DBz 3 3000 ROHS & Green NIPDAUAG Level-2-260C-1 YEAR  -40 to 150 235E Samples
TMP235AEDBZTQ1 ACTIVE SOT-23 DBz 3 250 ROHS & Green NIPDAUAG Level-2-260C-1 YEAR  -40 to 150 235E Samples
TMP235AEDCKRQ1 ACTIVE SC70 DCK 5 3000 ROHS & Green NIPDAUAG Level-2-260C-1 YEAR  -40to 150 1CF
TMP235AEDCKTQ1 ACTIVE SC70 DCK 5 250 ROHS & Green NIPDAUAG Level-2-260C-1 YEAR  -40 to 150 1CF Samples
TMP235AQDBZRQ1 ACTIVE SOT-23 DBz 3 3000 ROHS & Green NIPDAUAG Level-2-260C-1 YEAR  -40to 125 235Q Samples
TMP235AQDBZTQ1 ACTIVE SOT-23 DBz 3 250 ROHS & Green NIPDAUAG Level-2-260C-1 YEAR  -40to 125 235Q
TMP235AQDCKRQ1 ACTIVE SC70 DCK 5 3000 ROHS & Green NIPDAUAG Level-2-260C-1 YEAR  -40to 125 1CG Samples
TMP235AQDCKTQ1 ACTIVE SC70 DCK 5 250 ROHS & Green NIPDAUAG Level-2-260C-1 YEAR  -40to 125 1CG Samples
TMP236AQDBZRQ1 ACTIVE SOT-23 DBZ 3 3000 ROHS & Green NIPDAUAG Level-2-260C-1 YEAR  -40to 125 236Q Samples
TMP236AQDBZTQ1 ACTIVE SOT-23 DBz 3 250 ROHS & Green NIPDAUAG Level-2-260C-1 YEAR  -40to 125 236Q Samples

@ 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: TI 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.
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® 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.
OTHER QUALIFIED VERSIONS OF TMP235-Q1, TMP236-Q1 :

o Catalog : TMP235, TMP236

NOTE: Qualified Version Definitions:

o Catalog - Tl's standard catalog product
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
A |+ KO ’<—P14>1
Y R P T
go W
Reel ) l
Diameter
Cavity +‘ A0 M
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
\ 4 W | Overall width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ 1
‘f Reel Width (W1)
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE
0O O O OO0 O O O orSprocket Holes
|
T
Q1 : Q2
H4-—-—
Q3 1 Q4 User Direction of Feed
[ 4
T
=
Pocket Quadrants
*All dimensions are nominal
Device Package|Package|Pins| SPQ Reel Reel AO BO KO P1 w Pin1
Type |Drawing Diameter| Width | (mm) [ (mm) | (mm) | (mm) | (mm) |Quadrant
(mm) |W1(mm)
TMP235AEDBZRQ1 SOT-23 DBz 3 3000 180.0 8.4 315 | 277 | 1.22 | 4.0 8.0 Q3
TMP235AEDBZTQ1 SOT-23 DBz 3 250 180.0 8.4 3.15 | 277 | 1.22 4.0 8.0 Q3
TMP235AEDCKRQ1 SC70 DCK 5 3000 180.0 8.4 2.47 2.3 1.25 4.0 8.0 Q3
TMP235AEDCKTQ1 SC70 DCK 5 250 180.0 8.4 2.47 2.3 1.25 4.0 8.0 Q3
TMP235AQDBZRQ1 SOT-23 DBz 3 3000 180.0 8.4 3.15 | 277 | 1.22 4.0 8.0 Q3
TMP235AQDBZTQ1 SOT-23 DBz 3 250 180.0 8.4 315 | 277 | 1.22 | 4.0 8.0 Q3
TMP235AQDCKRQ1 SC70 DCK 5 3000 180.0 8.4 2.47 2.3 1.25 4.0 8.0 Q3
TMP235AQDCKTQ1 SC70 DCK 5 250 180.0 8.4 2.47 2.3 1.25 4.0 8.0 Q3
TMP236AQDBZRQ1 SOT-23 DBz 3 3000 180.0 8.4 3.15 | 277 | 1.22 4.0 8.0 Q3
TMP236AQDBZTQ1 SOT-23 DBz 3 250 180.0 8.4 315 | 277 | 1.22 | 4.0 8.0 Q3
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TAPE AND REEL BOX DIMENSIONS
,/”?/
4
e ~.
/\g\ /)i\
™~ e
T d
T s
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
TMP235AEDBZRQ1 SOT-23 DBz 3 3000 213.0 191.0 35.0
TMP235AEDBZTQ1 SOT-23 DBZ 3 250 213.0 191.0 35.0
TMP235AEDCKRQ1 SC70 DCK 5 3000 213.0 191.0 35.0
TMP235AEDCKTQ1 SC70 DCK 5 250 213.0 191.0 35.0
TMP235AQDBZRQ1 SOT-23 DBz 3 3000 213.0 191.0 35.0
TMP235AQDBZTQ1 SOT-23 DBz 3 250 213.0 191.0 35.0
TMP235AQDCKRQ1 SC70 DCK 5 3000 213.0 191.0 35.0
TMP235AQDCKTQ1 SC70 DCK 5 250 213.0 191.0 35.0
TMP236AQDBZRQ1 SOT-23 DBz 3 3000 213.0 191.0 35.0
TMP236AQDBZTQ1 SOT-23 DBz 3 250 213.0 191.0 35.0
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MECHANICAL DATA

DCK (R-PDSO—G5)

PLASTIC SMALL—OUTLINE PACKAGE

15
' 1,85 >
5 4 |
H H f
| 4
| [ 140
11
Pin 1 7
Index Area

Gauge Plane
Seating Plane

v -
(N Inini I S
0,80 \ I
L ;ﬁ Seating Plane = =
0.10
0,00
4093553-3/G  01/2007
NOTES:  A. All linear dimensions are in millimeters.
B. This drawing is subject to change without notice.
C. Body dimensions do not include mold flash or protrusion. Mold flash and protrusion shall not exceed 0.15 per side.
D. Falls within JEDEC MO-203 variation AA.
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LAND PATTERN DATA

DCK (R—PDSO—G5)

PLASTIC SMALL OUTLINE

Example Board Layout

T
B“\D

‘kZXO 65

/

RN
/ NN

/S})\der Mask Opening

I P/Z]d Geometry

Stencil Openings
Based on a stencil thickness

of .127mm (.005inch).

6><O,55»‘ =

Hi-B-
He0- -

‘k 2x0,65

~— 2x1,30 —

\ |
\ ﬁ 0,05 /
\ 0,50/
v
~
4210356-2/C 07/
NOTES: All linear dimensions are in millimeters.

This drawing is subject to change without notice.

Publication IPC=7351 is recommended for alternate designs.

metal load solder paste.

Laser cutting apertures with trapezoidal walls and also rounding corners will offer better paste release.
contact their board assembly site for stencil design recommendations.

Customers should place a note on the circuit board fabrication drawing not to alter the center solder mask defined pad.

Customers should
Example stencil design based on a 50% volumetric

Refer to IPC-7525 for other stencil recommendations.
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GENERIC PACKAGE VIEW
DBZ 3 SOT-23 - 1.12 mm max height

SMALL OUTLINE TRANSISTOR

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

4203227/C

13 TEXAS
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PACKAGE OUTLINE

DBZ0003A \ SOT-23 - 1.12 mm max height
SMALL OUTLINE TRANSISTOR
2.64
2.10
14 —= 1.12 MAX =
et [ Jo1[c]
PIN 1— .
INDEX AREA s //—\}-
il I
‘.—
0.95 ‘
3.04 :
] 7%*74%3 2.80 ‘
|
|
5 |
3ax 05 —
0.3 4 0.10
020 [c[A[B] ~—(0.95) 0.01"P

0.20

| \
GAGE PLANE
o e [
‘ ,,,,,,, e AN
W’ | 06 \
0°-8° TYP 02 1YP

\f

SEATING PLANE

4214838/C 04/2017

NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing

per ASME Y14.5M.

2. This drawing is subject to change without notice.
3. Reference JEDEC registration TO-236, except minimum foot length.
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EXAMPLE BOARD LAYOUT
DBZ0003A SOT-23 - 1.12 mm max height

SMALL OUTLINE TRANSISTOR

LAND PATTERN EXAMPLE
SCALE:15X

SOLDER MASK METAL METAL UNDER SOEN R MASK
OPENING \ SOLDER MASK\\

*J L 0.07 MAX J L* 0.07 MIN
ALL AROUND

ALL AROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED)

SOLDER MASK DETAILS

4214838/C 04/2017

NOTES: (continued)

4. Publication IPC-7351 may have alternate designs.
5. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
DBZ0003A SOT-23 - 1.12 mm max height

SMALL OUTLINE TRANSISTOR

(R0.05) TYP

~— (2.1)

SOLDER PASTE EXAMPLE
BASED ON 0.125 THICK STENCIL
SCALE:15X

4214838/C 04/2017

NOTES: (continued)

6. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
7. Board assembly site may have different recommendations for stencil design.
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