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7.6 LAV (continued)
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7.6 LAV (continued)
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7.6 LAV (continued)
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7.6 LAV (continued)
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10.2.1.1 #i-ZER
WAHESRUTE -

1. HJFEHEE : 5.0V

2. fEH  £2.5A

3. HiH o 250mV & 2.75V
4. B RIPAHIE © £25mV
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I 3R R I o DR AR F A I o BRI AR DT SRS BRI Vigys ook AR A FL UL
T P AT SR HE 5| AR 22 00 TROK A% o (Pt R o i 5 20 ok JFL v 2 67 N P L OR X 20 IR AR R L . AT 25
TIEFT LN Z I TEOR SRR AL R (V+) AEEAEFL S ( VRer B Vpias ) « AT TRIREM R TT R, W — A FR 24t
PSR S v R I P B Py R 181 10-2 SRR 1@ I TR TR L RN s X0 e A ARG I R ke 7 SR KD Y L BR FE 4T .
MEE ADC EHMRHA ; S E 10-1. 5HARIEINEL | %40 F AR 7 R BT N ERER Vrer M
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- - INA240-Q1
B 10-2. fRIEEE. R, XU By s B
10-2 HH LR AL et s B an 7 #2556 B -
Vout = G (£Vspunt) + VBIAS
=G+ (Hoap * Rshunt) + VBias (5)
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10.2.1.2.1 2R B PHAS

ik 10-2 Fom , spunt IIME AR RSB INEI AL IR Vepunt IIELK Jﬂﬂfti%%%im%ﬁ%ﬁﬁ oV 15
SN RE S MBLIE . BEAh , MR Vgpunt ARE/NIUE |, BR T S EUEIUAT RER SR WAL | BT RE 2 HH 22 0K
RASHRAICRR R . b, PRIIAFEBEES LrorRAR E 2, 7R 6 AT T3 Repunt MR AIE.

VSHUNT(max)
R SHUNT(max) T
LOAD(max) (6)

iR R Ly 25mV , SRR Dy £2.5A , Wi K- B A S5 an 5 1 X 7 B

VSHUNT (max) _ 25mV

=10mQ

RSHUNT (max) =

R TR KR /N R R Y N AR 2 1S IR PRI EE U L P BS . VTR KRR N R L R AR % iH IR RAE
LA BEMR A I FE B B% . AT Y14870R01000BOW HERH 2%,

10.2.1.2.2 E4r UK
FHF ARV ZE 0 UK 2R b 2 A DL R R

1. FLEE (3V)

2. SEEHERIA

3. IR AN K HEIE (Vos)

4. REE

5. [HeEhs

6. MK (G NSRS L TR i L )

ABEHHE FH HR R a4 2% (INA240-Q1). INA240-Q1 RF1#hn
K] 10-3 Aion. % INA240-Q1 IR |, 152 % INA240-Q1 7= S B 35

REF1 VS
AVAVAY, ] REF2
IN+ C +
1 OUT
W—%%WV+——NW;]%
GND

& 10-3. INA240-Q1 B B Ssm

INA240-Q1 B A AR FH TR ATE Rt |, RO AR RS . 8%, CORBURES (INA) A EA 1% H B /& i
NI PEE R AR . BE4h | INA ﬁﬁﬁwﬁafﬂﬁﬁﬁﬂ%uﬁﬁi*/nkfﬁ 1&&/m/?ir”ﬁﬁ ZENROREREE BAHE
KN RE BT, X PN AR T IR RRE . Z 0 ORI @ N VIV, s nl i |, 2=
A3 TR 28 A% FH AN 0 R 22 8 FH P &350 B BEL 2%

10.2.1.2.3 B R
38 T A N P B EE R R UE A B DL R
1. XEHIH (1 3.0V F11.5V)

22 Submit Document Feedback Copyright © 2023 Texas Instruments Incorporated

Product Folder Links: REF20-Q1


https://www.ti.com.cn/product/cn/INA240-Q1
https://www.ti.com.cn/product/cn/ref20-q1?qgpn=ref20-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSP15
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSP15&partnum=REF20-Q1
https://www.ti.com.cn/product/cn/ref20-q1?qgpn=ref20-q1

13 TEXAS
INSTRUMENTS

www.ti.com.cn

REF20-Q1
ZHCSP15 - DECEMBER 2021

2. &E®
3. PN Z AL BRER IR ZE IR

% A REF2030-Q1. REF20xx-Q1 $H3¥MI 77 9.2 Fis.

REF2030-Q1 A X |, 2 AR H LS. 8ppm/°C ik %
1 0.05% FRIATTUEHE FEE A 75 A S FH PP bl fE TR v SRR ZE 8/ . R4, AN 2 18 AN IC RS FEEAR /D, FE HA
R EVEE A H AL S S B HEREE | W& 10-4 AT 10-5 Fios.

40

W
o

Population (%)
N
o

60

50

N
o

Population (%)
w
o

20
10
10
0 o o T o o o o o o o o 0 v T
I Vger and Vg Tracking Over Temperature (ppm/°C)
Vger and Vgas Matching (ppm)
B 10-4. VRep - 2 % Vgjps S0 & 10-5. FERETEE NI Vrer - 2 % Vpjas BB RER S
(Ta=25°CHT) Vi)
10.2.1.2.4 #=1HE
AR IR PIAMR AR % - WIS AR . FEERE A H

o TAFHASAZE ¢ dshunt tol = 0.1% ( RKE )
* INA PG HI N R VOS_INA =5pV( JLRE )
* INAPSRR: VOS_INA_PSRR =1uVN ( 7R

P ==

fH)

* INACMRR : VOS_INA_CMRR =132dB ( ﬁﬁiﬂ{g )

* INA iﬁﬁi%%% . a INA_GE = 0.05% ( E‘i‘ﬂ'{g )

o HEMERHURE | o Rer ouput = 0.05% (K )

BOZIER IR | £ 25°C i, JEREHAT A R GURHE | R LURIER A X SR 2200, o0 — T, AN Re il e fE Vi
WHATRCHEA BB IR R 7 o IR EHR B

® éfﬁﬁ%l‘ﬂ%&/ﬂ%/ﬁ% ) shunt_drift = 15ppm/°C ( HE_X‘j({E )
© INA RIFHIEIREE © 8 INA_arift vos = 50nV/°C ( JL7UAE )

* INA i%ﬂﬁ;ﬁi%%/ﬂ?ﬂgj% ) INA_drift_ GE = 05ppm/°C ( Jjﬂi—@'fﬁ )

o FEAERTHIRTE ¢ 8 ReF_arift_output = 3pPM/C ( HLAL(E )

J7 R 8 TR U BT T T3 933 (ppm) N AT L (%) , 2Rk

% = (ppm/10,000)

JiRE 9 AT TR A B 23 DL (dB) e AR

(V/V)=(1/10(dB/20)y

8)

©)

PR TR, @B EAVEE (FSR). tLikit#y FSR il i & LR deE , Bl £25mV (54

50mV ) -
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R RE |, WA (AT) B AN 100°C |, BlE KRAUEIRE (125°C) 5= (25°C) 2 %. EIFHE 5B
1 INA240-Q1 fHIE 85 22 5 2 F IR S 384k . BT REF20-Q1 i AR sk g e | kA TSR E
0 A TARIRE Ve | B 150°C.

)i, T CMRR A1 PSRR BRI ™ A2 (12 22 75 ZARYE R EOR 5 S FAUE M Z 3T M B . ilin , INA240-
S TR A A R R L

Q1 IHUE SRRy 12V At 3 5o ~0V. X Fh%E

LA 10-1 Y08 T HIaaAE FETH 5 .

=T

R 01 FIEBEREIL R

RERIR #4E : Rspunt (PPM) 44 : IN240-Q1 (PPM) 2 . REF2030-Q1 (PPM) M3t (PPM. RSS)
Mg 100 FSR 500 FSR 510 FSR
CMRR 60 FSR 60 FSR
PSRR 40 FSR 40 FSR

WARRE 1000 500 1118

#il (PPM. RSS ) 1000 1087.5 FSR 500 FSR 1(5?112;:2?

PATF 3 10-2 VL T iiiE it 5

*10-2, BERELR

RSk 244 : Rgpunt (PPM) /4 : IN240-Q1 (PPM) 24 : REF2030-Q1 (PPM) #3t (PPM, RSS)
RE 100 FSR 495 505 FSR
BRI 1500 iy 1901
: 1583.52 FSR
M3t (PPM. RSS) 1500 111.8 FSR 495 (0.194%)
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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 ®3) (4/5)
(6)
REF2025QDDCRQ1 ACTIVE SOT-23-THIN DDC 3000 RoHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 GACQ Samples
REF2030QDDCRQ1 ACTIVE SOT-23-THIN  DDC 3000 RoOHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 GADQ m
REF2033QDDCRQ1 ACTIVE SOT-23-THIN DDC 3000 RoHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 GAEQ
REF2041QDDCRQ1 ACTIVE SOT-23-THIN DDC 3000 RoOHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 GAFQ

@ 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

of the previous line and the two combined represent the entire Device Marking for that device.

will appear on a device. If a line is indented then it is a continuation

® | ead 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
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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 Tl 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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PACKAGE MATERIALS INFORMATION
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 [¢ KO [« P1L—>
LR ey R g T
o| |e e Bo W
el |
. Diameter ' '
Cavity —>| AO |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O OO 0O 0O 0 O0 Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ & A |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
REF2025QDDCRQ1 [SOT-23- DDC 5 3000 180.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
THIN
REF2030QDDCRQ1 |SOT-23-| DDC 5 3000 180.0 8.4 3.2 3.2 14 4.0 8.0 Q3
THIN
REF2033QDDCRQ1 |SOT-23-| DDC 5 3000 180.0 8.4 3.2 3.2 14 4.0 8.0 Q3
THIN
REF2041QDDCRQ1 [SOT-23- DDC 5 3000 180.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
THIN
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TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)

REF2025QDDCRQ1 SOT-23-THIN DDC 5 3000 213.0 191.0 35.0
REF2030QDDCRQ1 SOT-23-THIN DDC 5 3000 213.0 191.0 35.0
REF2033QDDCRQ1 SOT-23-THIN DDC 5 3000 213.0 191.0 35.0
REF2041QDDCRQ1 SOT-23-THIN DDC 5 3000 213.0 191.0 35.0
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PACKAGE OUTLINE
DDCOOO5A SOT-23 - 1.1 max height

SMALL OUTLINE TRANSISTOR

3.05
2.55 . (1)% .
14 ﬂ i rrieleafc]
PIN 1—
INDEX AREA ——— /T\
[1.9] 572 u
R st-—f—-—-—- L
4 L//
0.1
a3 oo
[ [0.20 [c[A[B]

\LSEATING PLANE

4220752/A 03/2023

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 MO-193.

4. Support pin may differ or may not be present.
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EXAMPLE BOARD LAYOUT
DDCOOO5A SOT-23 - 1.1 max height

SMALL OUTLINE TRANSISTOR

5X (0.6) —

—~ X [ T
|
|
|
|
|
N
|
|
|
|
|

(R0.05) TYP

LAND PATTERN EXAMPLE
EXPLOSED METAL SHOWN
SCALE:15X

METAL UNDER SOLDER MASK
ggléEIIIE’\ITGMASK‘\ METAL SOLDER MASK\ /OPENING

’

EXPOSED METAL oo
J l‘f 0.07 MAX J L 0.07 MIN

ARROUND ARROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED

SOLDERMASK DETAILS

4220752/A 03/2023

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

DDCOOO05A

SOT-23 - 1.1 max height

SMALL OUTLINE TRANSISTOR

= XL [ T
|
|
|
|
|

(R0.05) TYP

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

4220752/A 03/2023

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.

INSTRUMENTS
www.ti.com




ERFRNRREH
THREFRERANTREERE ( 9FBER ) . RITAR (8F3ER1 ) . MARHMRITEN, METE, R2EEMEMER ,
E{%Ei&ﬁﬁﬂﬂ’f‘f&ﬂjﬁﬁﬂﬂﬁ?ﬁiﬂ%ﬁ?ﬂ’ﬂ?ﬂﬁ , BEETETNEHYE. RREARAANEREITELEAE=SF MIRAFRHETE
XLEFRAMEMEA TI = RETRITNBRET RARER, SFATREUT2HIRE : (1) HNENNARRESEN TIFR , (2) ®Rit. B
MRS |, (3) BRENNARZEMREAREARLMBIERZS, FERE. KERHMER,
XEFRNELE , BF5TEH, TI REENTHXEFRATHARRRMRN TI ~ROEH, FENXERFRHTHAERRET.
ERREREMEM TI MRFRREFAE=ZF RN, EHLPREEREXLERFENERTN T RERARERWEMRE, HE. K
A, RENMBES , TI HWEBHF AR,
THREN=RZ T HHEERAD ticom EHAFRARRT FREHRHEMERZFRNAR. T REXEFRATLTERURMAERNER
THEX TIFREAAHERNERREREEFHA.
Tl R334 IR T A1 VAR A E A SRR B B9 S ko

BRZF itk : Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2023 , N85 (TI) 27


https://www.ti.com.cn/zh-cn/legal/terms-conditions/terms-of-sale.html
https://www.ti.com

	1 特性
	2 应用
	3 说明
	内容
	4 修订历史记录
	5 器件比较表
	6 引脚配置和功能
	7 规格
	7.1 绝对最大额定值
	7.2 ESD 等级
	7.3 建议运行条件
	7.4 热性能信息
	7.5 电气特性
	7.6 典型特性

	8 参数测量信息
	8.1 焊接热漂移
	8.2 长期稳定性
	8.3 热迟滞
	8.4 噪声性能

	9 详细说明
	9.1 概述
	9.2 功能方框图
	9.3 特性说明
	9.3.1 VREF 和 VBIAS 跟踪
	9.3.2 低温漂
	9.3.3 负载电流

	9.4 器件功能模式

	10 应用和实施
	10.1 应用信息
	10.2 典型应用
	10.2.1 低侧电流检测应用
	10.2.1.1 设计要求
	10.2.1.2 详细设计过程
	10.2.1.2.1 分流电阻器
	10.2.1.2.2 差分放大器
	10.2.1.2.3 电压基准
	10.2.1.2.4 误差计算
	10.2.1.2.5 应用曲线




	11 电源相关建议
	12 布局
	12.1 布局指南
	12.2 布局示例

	13 器件和文档支持
	13.1 文档支持
	13.1.1 相关文档

	13.2 接收文档更新通知
	13.3 支持资源
	13.4 商标
	13.5 静电放电警告
	13.6 术语表

	14 机械、封装和可订购信息



