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7.6 LAV (continued)
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7.6 LAV (continued)
MARZEAF N Ta =25°C. I, =0mA. V=5V . C_=0uF H&it N 2.5V (BIESERY ) .
100 = 100 =
\ \\(VBIAS
80 /VBIAS 80
— — VREF
) )
g " g / \
T 60 \ c 60 N
40 \\ 40
20 20
1 10 100 1k 10k 100k 1 10 100 1k 10k 100k
Frequency (Hz) Frequency (Hz)
C|_=0LIF C|_= 10HF
Bl 7-19. HIEMH L SMEBZ AR R Bl 7-20. HIEMHI L SHFEZ MHREA
Vi +0.25V Vi +0.25V Vi +0.25V ‘ Vjy + 0.25V
- . T T 7~
500 mV/div \¥ vy 025V || 500 mV/div \y V025V |
_ Veer \ Vrer VN
40 mV/div / 40 mV/div )
Time (500 ps/div) Time (500 ps/div)
CL=1pF CL = 10pF
B 7-21. LB BES IR 7-22. LRRRBRAS R
+1 mA +1 mA +1 mA +1 mA
. 2 mA/div
2 mA/div -1mA -1mA
Vrer Vier
20 mV/div 20 mV/div
Time (500 ps/div) Time (500 ps/div)
CL=1uF I = +1mA ik CL=10uF = +1mA ik
& 7-23. SR & 7-24. Gk A I B

10 Submit Document Feedback

Copyright © 2023 Texas |

Product Folder Links: REF20-Q1

nstruments Incorporated



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

7.6 LAV (continued)
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7.6 LAV (continued)
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7.6 LAV (continued)
{}Huﬁtg—ﬂ#?‘\j TA =25°C, ||_ =0mA. V|N =5V HE. C|_ = OUF Eiﬁ]ﬂjy‘j 2.5V ( F/%EIE%%U\EEH ) o

40

35

40

30

25

20

Population (%)

35

30

25

20

Population (%)

o

—
o
«

o o
< ©

Thermal Hysterisis - Vger (Ppm)

B 7-37. RIBH A (VRer)

o
©

o
o
—

120
0

o o o o
N < © [c5)

100
120

Thermal Hysteresis - Vs (Ppm)

& 7-38. #IRH A (Veias)

Output Voltage Stability (ppm)

50

45
40
35
30
25
20
15
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0

100 200 300 400 500 600 700 800 900 1000

Time (hr)

E 7-39. KHHfe =M (51 1000 /BT )
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8 ZHMER T

8.1 [REMER

REF20xx-Q1 il i i A% H e F BORDREEAT AN R B A2 IIK R 2, DRLAE IR AR I, ARG AFAR T LB Ty . &%
PERR A _E B URE 70 RN g 2 S S50 S , AT BRI i PRI R AR G R R o [l 0 A 3 R R R 22 (1

AT VIHIX FhEZmA |, i JCER IR B RS ik O IR AR 2R, R 92 NSRRI HETE DUAS BN R HE S AR
[EANEVR AR (PCB) I 23 AN2844]. [BIFEMZ & 8-1 . ENRIEEREH FR4 MR . HERE
FEHN 1.57Tmm |, [HAAN 171.54mm x 165.1mm.

FE [ AR AR 2 B 2 005 e A A B ) LI SRS AN 1] 8-2 ANIE] 8-3 Pl . R T I T H R B
HARMRHERTE (< 0.01%) , EtATRE A iR, BARECR T EVR] BB AR AR TR REANRDRE . b Z00E F Y
R&, BT EROR B EE T B AU 2R ST SRR o AE P IESAT R Ik n ) PCB 2% R dk T2 M RIRE
X T8 i B R I BUNER . R PCB B T2 AN mIAE | W ZUE S5 — 18 TR ds it , DL RIRE
M D T B e T AN AT IS DL o

300
250

O 200 // \
150 e

Temperature (
)
o

0 50 100 150 200 250 300 350 400
Time (seconds)

& 8-1. [BI IR i 2%

50 60
40 50
£ 5 g%
5 5
§ § %
o} >
g 20 g
a T 20
10 10
0 T I 0 f |
-0.0125 -0.01 -0.0075 -0.005 -0.0025 0 0.0025 -0.0125 -0.01 -0.0075 -0.005 -0.0025 0 0.0025
Solder Heat Shift Histogram - Vggr (%) Solder Heat Shift Histogram - Vgas (%)
Kl 8-2. BERER AT , VRer (%) K 8-3. BERER S , Veias (%)
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8.2 Kifaett

REF20xx-Q1 I SRR 1 P40 2 A4 3 BV A L1 32 /N2 WSO, A AT 4 A B ok (1 A7 SRV
HIT, R R B ABN 2 R RFFAE Ta = 35°C HKEAT T , s HIIE 32 D asfhi Vref frii . SR HGICINIAR
SEVEAE 8-4 FTr.

€
g
=
%
[
»n
[}
g
k)
>
b=
e
>
o]
0 100 200 300 400 500 600 700 800 900 1000
Time (hr)
& 8-4. KAt - 1000 /MY (VRer)
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8.3 PRy

SSEPRNAZREL, i REF20xx-Q1 #7123 PCB Ll EAGR AT . S FRIFIRN E SONESHE 25°C N igfT

HH PR 5 0 e A i Y T A BT R i 3R ] 265°C A Y R IS ) ZE A . AR AT R N AR 1

V. _ [|VPRE_ POST|

HYST —

* 10° (ppm)
Viom J

(1)
N E'j

* Vyyst = AR (424 ppm )

* Viom = 155E i th R

« Vpre = 7E 25°C HUAEFRIN I 0 Hi iR

* Vpost = BHHEM 25°C FFIAFIZ T -40°C & 125°C i i i 16 FEl o AT 15 FE IR ] 25°C I3 75 i 1 o

SRAYF IR 7 AT 4n ] 8-5 A1IA] 8-6 Fia .

40 40
35 35
30 30
25 & 25
s g
= 20 T 20
3 >
S 15 815
a o
10 10
5 5
0 o ! o o o o o o 0 o o o o o o o
N < © [ee] o N N < © [ee] o [sV)
Thermal Hysterisis - Vgee (Ppm) Thermal Hysteresis - Vs (ppm)
& 8-5. HURHENAF (VRer) & 8-6. FURHE 3 (Viias)
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8.4 B AR

e 8-7 AIE 8-8 AT LAE F| 0.1Hz & 10HZz (1) M 780 B JR e s . 30 e 75 ot oy 1 o s R T A/ R8T T v g 8
AR DA B D B BTN S BRARAS IR MR BE |, E 2 W {56 FH 400 91 58 2 o 5t B L Mg 7 P o DR I e 7 00 8 13
K 8-9 fR.

| i I [
3 |1 3 \
> >
e M
© © U v
& &
= L = | |
S|y | \M ! 5|1 N 1
L]
|
Time (1 s/div) Time (1 s/div)
| 8-7. 0.1Hz & 10Hz "7 (VRer) K| 8-8. 0.1Hz & 10Hz & (Vgias)
10 kQ
100 Q
40 mF - / \
Vin v m —(O To scope
REF _ | | _ +
EN _T_ | |
— REF20-Q1 10 pF 1kQ 2-Pole High-pass
0.1 pyF 4-Pole Low-pass
—O 0.1 Hz to 10 Hz Filter
GND
Vaias
K 8-9. 0.1Hz = 10Hz Mg =M B % B
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9 {40t BH

9.1 iR

REF20xx-Q1 R¥IAT#2 M Vrer Ml Vgias (Vree/2) XUER S H A7 BRE e AE . 707 9.1 4@t 17 AT B ah 4 1) 77 4
, LB T 923 Vrer F Veias il P ANEDR S . SRS Qq A1 Qp BERE |, fF Qq MIFHRZE KT Qq I
BRE, ARSI ALE Y % (Vegy - Veez) FE IEIREE REL , B MEINTE PR S Re Wish. 2% B0k
HETR B B R FE RN Qp MM R S LR o FR R A B B Pl LT SRR T . AN ST (g
FIF M B H 2 B VRer R Viiage FIFLSE Ry. Ry 1 Rgy Ry (PR SR Viias = VRer/2-

e-Trim™ J&—Fxf Vrer Ml Viiag KIH0 G B AT L 2 00T B A 0 vk | 7E MRS R T 22 5 1 e 24 1l s
BB S . 207 i AT B/ T A S R R R, DA R AR o BN 25 . REF20xx-Q1 1R
FAT e-Trim HAR | A 8 AR B IR 32 55 Vrer B Vaias B IORIEERS FE

9.2 ThEe T HER
® R2
AVAYAY
§ Re é Ry A VRer
+ ] w >—"—O
e-Trim +
.
+ + R4
Veer  Veee AYAVAY,
- - Rs
Q; |—0—| Q2 = VBias
e-Trim w >_0_O
A
9.3 Kt Ui B

9.3.1 VRer A1 Vgias BREF

K2 B EYR R G T B AN R g v R B NSRS S, % R 45 TR 2% (ADC) % A\ 75 L 1
Al . REF20xx-Q1 ] Vrer A1 Vpias it 81 77°9.2 rh s AR [E) 4 B fEL S A2 Bl IR, NS AE - 40°C &
125°C AN IR FEVO N e PR B, RSFE N 7ppm/°C ( e kAl ) « PREFIRZEE A | et 2 o
iR

V -V,
Tracking Error = [V DIFF(MAX) DIFF (MINy }106 (ppm)
~er ® 1emperature Range

)

Lrp
o Voirr = Veer —2° Vs

\
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PREFAS LI 9-1 Fror.

0.05
0.04
0.03
0.02 Vaias

0.01
S P

-0.01
-0.02
-0.03
-0.04
-0.05

VREF

Output Voltage Accuracy (%)

-75 -50 -25 0 25 50 75 100 125 150
Temperature (°C)

@ 9-1. VREF jﬁ] VBIAS EEE%—%YEEI‘EH E(J%/%
9.3.2 fRiRE

REF20xx-Q1 5 £ 8RR BBk /MR R 22, iR IR 22 € SO F s A 00 BE Y TRl N PR AR Ak (8 AR TR 0T SR
B, oy REsl 3 ik

Drift = \% REF(MAX)_V REF(MIN) o] 06 (ppm)
V qer® Temperature Range (3)

9.3.3 AR
REF20xx-Q1 % %I 7] #2443 16 4t +20mA 1 FL I f sk o 30k 4 i B 4 Bk B R BR o1 9 50mA | 83 4F 1 Ve AN
Vg i i 25 7T 52 2 AR . R TR 4, BHRE ST -

Ty =Ta+P5 *Rgua (4)

Horp

o T,=45R (°C)

. TA = ﬂ:tﬁ/ﬁlg (OC)

« Pp = #HIHE (W)

* Ryya= SEIREHE (CCIW)

REF20xx-Q1 i fm Z5 IR ANSHE I 150°C fry 4t i K80 e 1R .

9.4 B IhREAE

2 REF20xx-Q1 ) EN 5| I fi it | v AT TR . 28 b Ziiih T TR A BEIE #1817 . % ENABLE 5]

FEIRL 2 A% H P TS REF20xx-Q1 B FRIIAER A . FESCWIET | s A% th A2 Dy i BELATU T ELE8 1R A 25 v o Fe
FS5pA. TESM P 7.5, 1A EHE S P AR R T A
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10 [ FH AN SEjite

&

PR BB 43 145 AR T T1 38R YE F , TI A GRILAERR A e . TI % N5 5
SR IE TS . 2P B  , AR R TRE .

10.1 MABE

ARATA ARG . 0] YR O R RS DU A R AT ARSI - 2.5A & 2.5A B . a2k
JEEIA 250mV £ 2.75V. IEHFH 1.5V £ 2.75V Wi EER R , A HEFE 250mV £ 1.5V Ff L B ER
INe ZEATTUR SRS INA240-Q1 R/ M 2% |, H B YRR UE fi S i RIEEE REF2030-Q1 #2144,

10.2 JL RN A
10.2.1 Al R A U L
REF20-Q1
——{ 1
+
ViN
Reference
) EN |
+ 1VBlAS

_‘ }
+ —_—
Vee C_

- REF1 VS

*l oD i
REF2

+ |N+ VREF
Vaus\ -~ * ouT ADC
Rshunt - Vourt
0—[|]—/\/\/\,—<
IN- .
INA240-Q1
& 10-1. A B A I B
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10.2.1.1 #H-ZER
WAHESRUTE -

1. HJFEHEE : 5.0V

2. fEH  £2.5A

3. HiH o 250mV & 2.75V
4. B RIPAHIE © £25mV

10.2.1.2 (248 L 72

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
Veias » EREE —F A HAF I ILRCE -

REF20-Q1

— - VRer
—{ ————
+
Vin
Reference
) EN
> VBias
—{ 1

w(’ :

- REF1 VS
£l oap g
REF2
+
Veusl _ ouT
* Vshunt Vour
- - INA240-Q1
B 10-2. fRIEEE. R, XU BT 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 SR 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 HLF T Mg b

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)
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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
=} ® o i § I F 1) o 0 1 2 3 4 5 6
I Vger and Vg Tracking Over Temperature (ppm/°C)
Vger and Vgas Matching (ppm)
B 10-4. VRep - 2 % Vgjps S 10-5. FERFEE M VRer - 2 * Vpias BB RES
(Ta=25°CHT) ¥ii)
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

RESRIR B4 : Rgyunt (PPM) #44 : IN240-Q1 (PPM) 0 . REF2030-Q1 (PPM) M3t (PPM. RSS)
i 100 FSR 500 FSR 510 FSR
CMRR 60 FSR 60 FSR
PSRR 40 FSR 40 FSR

WARRE 1000 500 1118

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

PATF 3 10-2 VL T iiiE it 5

*10-2. BERETLR

RIS B4 : Rguunt (PPM) | #34F : IN240-Q1 (PPM) | #4F : REF2030-Q1 (PPM) | it (PPM. RSS)
EE 100 FSR 495 505 FSR
BRI 1500 iy 1901
: 1583.52 FSR
Kt (PPM. RSS) 1500 111.8 FSR 495 (0.194%)
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PACKAGING INFORMATION

Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
@ @ ® Ball material Peak reflow ©)
4) (5)
REF2025QDDCRQ1 Active Production SOT-23- 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 GACQ
THIN (DDC) | 5
REF2025QDDCRQ1.B Active Production SOT-23- 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40to 125 GACQ
THIN (DDC) | 5
REF2030QDDCRQ1 Active Production SOT-23- 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 GADQ
THIN (DDC) | 5
REF2030QDDCRQ1.B Active Production SOT-23- 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40to 125 GADQ
THIN (DDC) | 5
REF2033QDDCRQ1 Active Production SOT-23- 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40to 125 GAEQ
THIN (DDC) | 5
REF2033QDDCRQ1.B Active Production SOT-23- 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 GAEQ
THIN (DDC) | 5
REF2041QDDCRQ1 Active Production SOT-23- 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 GAFQ
THIN (DDC) | 5
REF2041QDDCRQ1.B Active Production SOT-23- 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 GAFQ
THIN (DDC) | 5

@ status: For more details on status, see our product life cycle.

@ Material type: When designated, preproduction parts are prototypes/experimental devices, and are not yet approved or released for full production. Testing and final process, including without limitation quality assurance,
reliability performance testing, and/or process qualification, may not yet be complete, and this item is subject to further changes or possible discontinuation. If available for ordering, purchases will be subject to an additional
waiver at checkout, and are intended for early internal evaluation purposes only. These items are sold without warranties of any kind.

® RoHS values: Yes, No, RoHS Exempt. See the TI RoHS Statement for additional information and value definition.

@ Lead finish/Ball material: Parts 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.

® msL rating/Peak reflow: The moisture sensitivity level ratings and peak solder (reflow) temperatures. In the event that a part has multiple moisture sensitivity ratings, only the lowest level per JEDEC standards is shown.
Refer to the shipping label for the actual reflow temperature that will be used to mount the part to the printed circuit board.

® part marking: There may be an additional marking, which relates to the logo, the lot trace code information, or the environmental category of the part.
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Multiple part markings will be inside parentheses. Only one part marking contained in parentheses and separated by a "~" will appear on a part. If a line is indented then it is a continuation of the previous line and the two
combined represent the entire part marking for that device.

Important Information and Disclaimer:The information provided on this page represents TI'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 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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INSTRUMENTS
www.ti.com 16-Oct-2022
TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 [¢ KO [« P1L—>
L Regic oy Rogic e o T
o| |e o 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 O O 0O O 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
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— L (0.2)
R 1 4X 0°-15° |
4 L L//
- 5x 0% oY
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\LSEATING PLANE

4220752/C 08/2024

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) —
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|
|
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/C 08/2024

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/C 08/2024

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




ERBEANRRFH

TIREHREEANTEERE (2BEER ) . RITER (8F3ER1) . NAREMARITEN, NETRE, R2ERMEMER , F
RIDXEREEFEEMARIERNER , S/EFR T EH Y. SEBERARNER R TRICEME =5 MR-~ RIE RER,

XEFRRAEER TI FRHTRITWASTRARERA. SFETEREATEHIEME (1) HNENNARESEN TIFR , 2) Rit. B
AN RENEA | (3) BRENMABEMEIFEUREMRHERE, RRENRAEMER,

XEFRNELE , BF5TEH, TI RGN TRXLERRATHRARTEARE TI = ROEXNA, FEUEAFANXERRETE
FRET. BENEREMEM T MRFRAEAMBE=F RN, N TRENXLERRAEATN TI REARELNETRE, RE.
A, |ENRS , SFTBEE T HESEFAR,

TIRGEHFRZ TIHESR). TIBAREER X ticom FEHMBRRASZRS TI ~mEMNEMERZRRNAR. TI REXEREFToT
BRUEMARNER TIHN T ~RAXFHEANERJERERFH, BRFEEMME (T) AEREFREENEHFRIAFTABE~R
BUWE RIGAREEMERA B RHOFREB AR,

Tl R34 IR T RE 1R AV E M E bR R B &Ko

WRARFRE © 2025 , EMALE] (TI) 28]
REEHBEH 2025 F 10 A


https://www.ti.com.cn/zh-cn/legal/terms-conditions/terms-of-sale.html
https://www.ti.com.cn/cn/lit/pdf/ZHCQ001
https://www.ti.com.cn/

	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

