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5 FNA AR
RLGA VRErF Vaias
REF2025-Q1 2.5V 1.25V
REF2030-Q1 3.0v 1.5V
REF2033-Q1 3.3V 1.65V
REF2041-Q1 4.096V 2.048V
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7.6 KRV I51E

Ta=25°C. I = 0mA, V|y =5V &, C_ = OuF. 2.5V ) (FrlTRER DRV RD)
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7.6 KRAV/ZH51E (continued)
Ta=25°C. I = 0mA. Vi = 5V i, C = OuF., 2.5V [ 1) (FHCFE 7 BRD)
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7.6 KRAV/ZH51E (continued)

Ta=25°C. I = 0mA, Vy = 5V &I, C_ = OuF, 2.5V Hi ) (FHZFRiR D72\ RD)
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7.6 KRAV/ZH51E (continued)
Ta=25°C. I = 0mA, Vjy = 5V i, C_ = OuF, 2.5V i) (Rl iRikod72\ RY)

100 \ 100 \
— \\(VBIAS
80 /Vsms 80
a a VREF
° 60 VREF ~
o x 4
40 \\ 40
20 20
1 10 100 1k 10k 100k 1 10 100 1k 10k 100k
Frequency (Hz) Frequency (Hz)
C_ = OpF CL=10uF
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Time (500 ps/div) Time (500 ps/div)
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7.6 KRAV/ZH51E (continued)

Ta=25°C. I = 0mA, Vy = 5V &I, C_ = OuF, 2.5V Hi ) (FHZFRiR D72\ RD)

Load Current (mA)
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Time (500 ps/civ) Time (500 ps/div)
CL=1uF I =220mA 27>~ CL=10uF | =20mA 27>~
7-25. AFREGE 7-26. AFBELE
400
125°C
< 300 V,
2 o IN
% 25°C =]
g —40°C
S 200 2 V/div
5
o
Q
9
S 100 Vier \ /
0 , ,
-30 20 -10 0 10 20 30 Time (100 ps/div)

CL=1uF
7-28. 9—F DMV -S4 A

2 V/div

VREF

Time (100 ps/div)

CL=10uF
7-29. 9=2F>DRMNIVT - M4

500

S
a1
o

N
o
S

w
o
o

Quiescent Current (uA)
w
a
o
1
]

n
[
o

200

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

7-30. BB & RE & DBAR
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7.6 KRAV/ZH51E (continued)
Ta=25°C. I = 0mA. Vi = 5V i, C = OuF., 2.5V [ 1) (FHCFE 7 BRD)

500
450
z I | l L
2 z l
= 400 S i
o >
5 — =3
O 350 12}
< >
g 300 3 I I
&
250
|
200 - -
2 3 4 5 6 Time (1 s/div)
Input Voltage (V)
7-31. BIEEREANBE L OBERF Vgrer 757
7-32. 0.1Hz~10Hz D / A X (VReF)
1
¥
==
1S DQW.M
8 Wi ]
s = VRt o
3 . . 2 T Nl
= ﬁ n 5 . C.=0pF
© | S o :
© v g ’
j=4 5]
% | ¥ 2 C =47 uF
> €N ‘
(0]
R
2 C_=10pF
= —
‘g- ‘ L H —
. , 3 0.01
Time (1 s/div) 1 10 100 1k 10k
Frequency (Hz)
Vaias Hih B 7-34. HOBE/ A XDARI b5 A
7-33. 0.1Hz~10Hz @/ 1 X (Vgjas)
100 ‘ 100 ; :
C.=0uF C.=0uF
- ‘ H A I \A
g 10 A a 10
> / Y \
o v o
g 4 / g /c— 14F )\
E); 1 A | C=1F g N § ] L=1H
E | E PR
2 C =10 pF 3 % CL=10F
> >
S o1 S od1
0.01 0.01
0.01 0.1 1 10 100 1k 10k 100k 0.01 01 1 10 100 1k 10k 100k
Frequency (Hz) Frequency (Hz)
VREF ILHjj VBIAS Hjjj

7-35. HhA Y E—F U R EBBREEDBIR (VRer)
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7.6 KRAV/ZH51E (continued)
Ta=25°C, I, = 0mA, V|y = 5V &, C_ = OpF, 2.5V Hi /) (FHCER D72 RD)

40 40
35 35
30 30
& 25 £ 25
s =
L o
T 20 = 20
2 =
g1 S 15
10 10
5 5
0 S T o =) =) =) =) S 0 =) S =) =] =) =) S
N N © ® e N « 3 [ ® S) «
Thermal Hysterisis - Vger (pPm) Thermal Hysteresis - Vgag (PPM)
50
45
€ 40
g 35
g‘ 30
8 25
? 20
jo2}
£ 15
o
2 10
2 5
>
[SIN]
-5
-10
0 100 200 300 400 500 600 700 800 900 1000
Time (hr)
7-39. REIREM: (R¥ID 1000 FE)
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8 NS A —# AIEIEFR
8.1 ¥HFFTDRICKZEH)

REF20xx-Q1 OHE (2l SNAHMEHIZ N TN BMZIER BN 72 5720 . ERER SIS D LT SAAD L A [T AN
LANAELET, TAA A Z A DA B IO 2 AN L, M BIEDL 7 e &L, 85 o IR B LA
PR T SELAHEMEN DV E T, ZOBENRETLH—RRRRIL, V7 a—0 AT T,

ZORBEHER T DD 4 B OT VNI EFT 92 HD T /SAR [ 7V bR (PCB) 12 23 7734 A] &YW 1}
FLL 7 — DYl A_R—ARE R = A= — NIRRT BV 7 — T AV EERLEL, V7a— T a7 7 AL
13, X 8- 1 IR THDTT, U MEMRIT FRE Fp THESIL QW ET, EROEZIT 1.57mm, mEiX 171.54mm
x 165.1mm T,

HUHEH ) EEENAT AN B, V77— OF#% TRIESNVET, ¥ 8-2 BLOX 8-3 |2, fEHER /2T 7 e oR
LEd, TANESND 2=y b R_TUZ, D07 7h (<0.01%) BNHBEL TOET A, FVNEROD AR JEX M
WL TIEBICRE R 7 IR EL ARENELHV F T, EE T REEEL AL, ZNOLOEAN T ARENTNDD
ITHE—DU7a— -7 v 7 7 A )L BRERER 72 T MWD 28T, PCB O E IZH LA R I RE T 25513, {H
HU 7= TONDEONR—KIIT, ZOIHRIGEIIH I ANAAT AEEDREILIZ 7L ET, PCB (27— 03 Al
1TONDEEIE. 2 [BIB O/RATT NRAARELWAHTTDHEIED T/SAASNDEAN A5 I/ NMBIZIZ DM BERH
nET,

300

250

C
g
\

Temperature (
g 8
/

(o))
o

S

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

Es81.U7O0—-7O774J)

o

50 60

40 50
L g
K] o
o s 30
2 20 2
IS S
o a 20

10 10

0 [ 0 |

-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 - Vger (%) Solder Heat Shift Histogram - Vgjag (%)

& 8-2. ¥ AFHFDEIC L BZER. Vrer (%) & 8-3. AT DEAIC K BZERN. Vgias (%)
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8.2 RHIZFEM

REF20xx-Q1 OEHZEM DT Aay bRL AT U EORRI 2 Z EFHH 2L TT VMR BT ER 32
O EEDELTZ, ZDH%, Fethi a4 — 7 AEE L TREIEE % Ta = 35°CITHERFL . 32 E DAL D Vref Hi 7
ZESCIELEL, X 8-4 12, EMZRERORFEERLET,

50
45
40
35
30
25
20
15
10 |f:

Output Voltage Stability (ppm)

0 100 200 300 400 500 600 700 800 900 1000
Time (hr)

8-4. REARTEM — 1000 B (Vrer)
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83FAICLDHERTUIR

BeAT VAL, EBREOT TV —a LEERIC REF20xx-Q1 %2 PCB I EHAHTL THIELET, 7/ A ADEER
TUVAL, TA A% 25°CTEfESE | FRE SNIIREFRPHN TT ANARDOY AT V2 FATL TG 25°CICRDLE
O, HNBEOZEALLTERSNE T, ATV AIN 1 DINTERFTIENTEET,

Vore —V,

Vivst = [MJ e 10° (ppm)
VNOM (1)

ZZ7T

* Viyst = BAEAT UL A (ppm Hi{iL)

. VNOM = ?E‘Eéﬂf:mﬁ% +

* Vpgre = 25°COTVIREY A7 TRIESHIZ ) EITE

* VposT = 77 A% 25°CH5 -40°C~125°COBLEIR EEFIFH TH A2 /L L 25°CICRR LT ICHIES AL H )

8-5 BLUVX 8-6 (T, RNEHIRENLAT VL AD I3 Ai 7R L ET,

40 40
35 35
30 30
& 25 £ 25
S S
B 20 B 20
a 2
o 15 8 15
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 < © <o} o N
Thermal Hysterisis - Vgee (Ppm) Thermal Hysteresis - Vg (Ppm)
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8.4 /A4 Xtk

8-7 BL UK 8-8 17, HEHER7 0.1Hz~10HZz DBJE /A X% R LET, HAEELEEREISU T, T4 AD )
AN FERLET, WA AR L~V AR 5720 BN T AN E) T EATHTES TEETN, WA —&F A
IZE 5T AC HREME T LAWEIEEL TIFEN, X 8-9 |2, B —F >/ — =7« A RZHE DR R AR LET,

| i I [
s | 4] s . .
o M N
g ef | '
g (A 5[ H H
> \U >

|
Time (1 s/div) Time (1 s/div)
B 8-7. 0.1Hz~10Hz ® ./ A X (VReF) B 8-8. 0.1Hz~10Hz @/ A X (Vg)as)
10 kQ
100 Q
Vin Veer 40 mF —(O To scope
o |l o " / \
EN _T_ | |
— REF20-Q1 10 pF 1kQ 2-Pole High-pass
0.1 pF 4-Pole Low-pass
—0 0.1 Hz to 10 Hz Filter
GND
VBIAS
4 8-9. 0.1Hz~10Hz D/ A XFEDEY b T v T
Copyright © 2023 Texas Instruments Incorporated Submit Document Feedback 17

Product Folder Links: REF20-Q1
English Data Sheet: SBOSA80


https://www.ti.com/ja-jp
https://www.ti.com/product/ja-jp/ref20-q1?qgpn=ref20-q1
https://www.ti.com/ja-jp/lit/pdf/JAJSN21
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSN21&partnum=REF20-Q1
https://www.ti.com/product/ja-jp/ref20-q1?qgpn=ref20-q1
https://www.ti.com/lit/pdf/SBOSA80

i3 TEXAS

REF20-Q1 INSTRUMENTS
JAJSN21 — DECEMBER 2021 www.ti.comlja-jp
9 F¥4HsREA

9.1 &

REF20xx-Q1 1%, 7 =7 /v 1D VRep BELW Vgias (VRer / 2) NWNUORF o HHEEET77IVTT, B/ ar 91k
7 ar T, BRI ANV vy hRa Yl Vrer BEW Vgiag 1O AKICHEHEND 2 DDy 77D 7 vy
KAZRLET, T UAX Qp BLD Qo 1E, Q) DEIEED Qp DEFEE LV ELIRDINIAATASNET, 2 D
N—RTIVHEHED = (Vee1 — Vge2) 1%, EDOIRERBZRS ., T Rs D ZENSIVET, ZOEEIHEIES
., ADREREEFD Qp ON—A IV FEIEITMFSNES ., TORR, R ry 7 EEITREZIIEEA
ERFLEE Ay 2 DOMNI LIy T 72 LT, N RF vy 7 EEDD VReg B8R Vgias ZEMLET, 5T
R4. Ro. R3. Ry DY AXTX, Vgias = VRer/2 IZ ROIDNTHEESIVET,

e-Trim™ 1, VREF BLO VBIAS @%Dﬂ;ﬁ*j"f”j’o‘ct(}{mfh{%?i WX T B0 — L ULD R A FIE T, T TRT VIR
B 7t 2% DRGE DI AEB M TIATSIET . ZOFHEIZEY NIV RZDIXLDEDHER | Rylr—T DGR
\ZHAE T DRREL IR/ NNRICIADZENTEET, REF20xx Q1 1Z1E e-Trim NFEATINTEY, IRERY T M /MR
W2 Z . VRer & Veias IO OIS E 2K &I LET,

9270y I HE
§ é . AVAYAY,
R6 R7 ! VRer
+ ] ?;/\/W >—0—O
e-Trim +
Z
+ + R4
Veer Ve AVAVAY,
- - R3
Q Qz - VBias
1 g\m >_<D—O
e-Trim +
N
9.3 #HERREA

9.31Vger & Veias P Sy ¥4

FEAE DR —EIF AT LTI, ANASAR—F(E 55 AT AT 5728, AID 22 73—% (ADC) A J#FHO I
IO E LT BENLEIC2VET, REF20xx-Q1 O Vrer 3L Vgiag A, B2 ar 9.2 [TRTOLFEL
Ry o 7 EIENPLAERSNET, LIz, i O F11E -40°C~125°COiR FEFL IR 207> TR 7ppm/°C (Fc K
) THEWZN X7 LET, MovFo 7z, X2 1ORT Ry 72 R ERL CGHEShET,

Tracking Error = VD'FF(MAX>_VD'FF(M'N) *10° (ppm)
Vier ® Temperature Range

(2)
ZZT
o Voirr = Veer —2° Viins
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X 9-1 12, hIvF o 7 OREE A RLUET,

0.05
0.04
0.03
0.02 Vaias
0.01

ol = DI
-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)

B 9-1. Vger & Vgias D FSyFFEBEEDBER

93.2MEBERUZ k

REF20xx Q1 IRV T FAED R/ NRICRD IR GF ST E S, RUZMRZEIT RIS T 5 A EEOZE(bEL
FINFET, FRUZNL, 3 ICRHIN DRy 7 AT AEL AL CGGHRENET,

Drlft _ {V VREF(MAX)_V REF(MIN) ].106 (ppm)
rer® I €mperature Range

(3)
9.3.3 AFER

REF20xx-Q1 7 73V, H:'jj "L £20mA OFERA M ARG TOINCHESNTVET, 7T/ AD Vrgr BLD
Veias H01&, 1 & B % 50mA IZHIIR 322 THREDAOIRESNLTOET, TS ADIRE X, 24 [ZE->T
EHLUET,

Ty =Ty +F5 *Rgsa 4)

ZZT

o Ty=HAEIRE (°C)

. Ta= JABHIRE (C)

« Pp=1HEE (W)

*  Rgya = AT SAPH~DEIHL (CC/W)

REF20xx-Q1 OB2E R L, #axtfix KIEMK D 150°CEMB 272N INTLTZEN,
9.4 FINA ADHEEEE— R

REF20xx-Q1 @ EN B> 75 High (27258 T A AET 77 47 - B —RIZRVET, lHE OEETIL, 7 ARIT7 77
A7 =R THAHLERHNET, REF20xx-Q1 iZ. EN % Low 129 AZLC (KIHEE = —RIZERETEET,
VYRV =R T, TAAADHIIBE AL E—Z LU RIZI20 T ASAADFR BT SpA I LET, vy
7 High BXUO'mY w7 Low EEL ~ILZHOWTIE, BZ7ar 7.5 #BRLTLIEEN,
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107 V=g R

H
PLFoT7 7V r—ar it TI O RIS E LD T, TI TIEZED EMMEFRITmets

TRAEVZL E A, fll 2 O BB 2 - OBEEVEIC DN TR, BERROEETHMTL TV e72<Zeic
ROET, BERITE T ORGHFEEEMFEL T AN 528 T, Y AT LOKRELZHER T DM ERDHVET,

101 77V —2 a3 18R

DI ar TSN TWAIKRY 7N, WM, B—ER,. a—Y AR, Btk 7 a—i 9T, -2.5A~
2.5A DAMTERAIEMHICHH T £, HAOBIEHEHIX 250mv~2 75V T9, EOERIL 1.5V~2.75V O /)
BTG T DEE2D . ADBEFIL 250mV~1.5V O EFICHIGT 2BV ET, 287713 INA240-
Q1 B v b B=F T, ZOEIREELILEEEIZMERY 7 REF2030-Q1 b E,
102 XM ET7 TV -3
10.21 A—Y A RERE OV 5 - 7TV —> 3>

REF20-Q1

VRer
—— 1
+
ViN
Reference
) EN |
* VBias
¥ ———1 1
Vee C_)

- REF1 VS

£l oap L
REF2

n IN+ VRer
Veus\ - * ouT ADC
Rshunt = Vour
0—[|]—/\/\/\,—<
IN- .
INA240-Q1
10-1. A—Y 4 RERE> 225 - 7TV -3
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10.2.1.1 R5-E1F
RETEMEIIR DO LI TT,

1. ®EIHEF:5.0V

2. AfrEEit:+2.5A
H77:250mV~2.75V

4. FHRTvNER:£25mV

10.2.1.2 F#/GR5HFIE

HW BIEDNT TV NMHEICH DT, n—ARER L Vo7 BRI ET, 20D, &ty 7 ) a—a
NE, SREE Vgys 7O L TCWET, WG HERE T v 7T 5881%, REE &0 =8 7 72 AL E
T, ZOFINATI ;t\ BDOANTEIFIGE CELINTHIIBE AR SAT AT HIET, IEEEDOERP KB TEALINTRE
9, ZET S IEIR (V+) k%ﬁ T (VRer F721E Veias) 2 G 2101T, SESERFERHVET, KRY TRV
2—3ar T, BIREEEEIEOW F 2G5 /Uy 7 EHEAFEHLET, X 10-2 12, [KRUZ K, m—H AR, K
FROEFRE T ) a—ar O—fRH) 72 A 1 \nhu/%’:/TLi@“o ZORMRa L, ADC DAL Z—T = A AITHF
WA TT, X 10-1 2L TLEE, VRer & Vpias (FIREFIPH RIS TR oF 07 357217 T/l ok
Tm/JtV)?b WEDIZBL—ELI=b DI ET,

REF20-Q1

w

= [ - VRer
—{
+
ViN
Reference
. EN
+ | Viias
n 3 —{ 1
Vee |
B _[GND
= REF1 VS
*lLoap

REF2

ouT

Vour

TN

INA240-Q1
®10-2. ERUZ b, O—YA K. RAA. B oJ/EEMAOD

10-2 |3 R ORI E X 5 ITRLET,

Vout = G * (xVsuunt) + VBIAas
= G * (#l.oap * RsHunt) + VBias (5)
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10.2.1.2.1 ¥ > MEH

X 10-2 I[Z/R 3 291Z, VSHUNT DIE i/XT-AéfTa)y FURENTT, VSHUNT DIE ﬁ‘j(%‘g—% b5, T RE {LZJ‘
BRIZ OV THHY AT LEHER T DB RN AT D RetE RV £9, /o, VSHUNT DIENADOFAICKRETED
b, B CRIEDN B AT HAREM RS ADITINA T, Z8 77 D A FFEE EXTHAREERHVET, 207
D, U MO MmO BIEZHIR T 5N EE T, Repunt @Bijﬂﬁ%nf Té 1%, 6 2 TEET,

_ VSHUNT(max)
R SHUNT(max) B
LOAD(max) (6)

I R NEED £25mV., ARFEFREFN £2.5A THHETHE, AR YU MEHUIA 7 I ICEHREINET,

V,
SHUNT (max) :25mV _10mO

LLoADmax) ~ 25A (7)

RSHUNT (max) =

IR G 2RI 5355 B/ NRIZINZ 5720  ARRY 7RO v MEFIABINLET, A7 By hilEd /N5
WX R BEENE/NOU Y MEFIERINLUE T, 2O ETIE. Y14870R01000BOW HHiafE AL F7,

10.2.1.22 877

DOEREFCTH T AT 12T, LT OBRERMLEE TS,
1 H—EER (3V)

2. AJIFHEEITE

3. RHEIA A7 NEE (Vos)

4. KRV ZH

5. EESA

6. T—Y ARt T (ANDIRFEFEIHN T TR AE)

ZOBRFTIE, BT v b= (INA240-Q1) 2 L £97, INA240-Q1 7 7IVD MR %K 10-3 [RLET,
INA240-Q1 DfEREIE. INA240-Q1 DL T —#L — AL TLE &Y,

REF1

ANN——1 REF2

IN+ C +
1 OUT

IN-EIJ—/\/\/\/—< -

GND
B 10-3. INA240-Q1 B> v > b - E=4 - bROD

INA240-Q1 1%, BHEREIENT R TEENTWEED, ZOT TV —alikim T, — a9, 577 (INA)
e:ai\ ZDOT IV = a IR AR T RETOATIFFAAAL L T RHOER Ay EHIZ, INA IZIITF AL ZRTETD

WAMPTHEFL AL E TN, ZHUKERUZ R 7 U — a3 B LBV E A, ZF 7 3@ . AN
47% BN KENTZD NS AR EGE T ;t/);—-‘/a/@%*r“ﬁx‘{f&TLi% FEBT T DA L@ VIV T
I, FA D THEE AT H bi,ciﬁ/:.\ INHDT L IHERY T R T U — L a AT S VM TR LA L E T,

10.2.1.2.3 BEH¥EEE
ZOT TV r—arOFEREEEITIL, LT OREAMLIETY,
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INSTRUMENTS REF20-Q1
www.ti.com/ja-jp JAJSN21 — DECEMBER 2021
1. Fa7 M (3.0V BLO1.5V)
2. &RUZH

3. 2 OO NIBIDORTvF L TRAZED /NS
DO EFTIZ. REF2030-Q1 2 HL F9°, REF20xx-Q1 ORRaid, v/ al 9.2 ITREIVTWVET,

REF2030-Q1 135 27 LA D T, 20T 7Vl — a2 T4, IERYZ M 8ppm/°C. ¥IHIEFE % 0.05%
ThHI

%E$Fﬁ>%® REFXZOT V) r—ar Tl R Jfllz%zhiﬁ“ Bz, 104 BEUK 10-5 12-T 8912, 2
SO IIFEDOIA= YT/ NETHY, 5O H TR ERHA 2RI bl > THEFICBFICN v 7 LET,

40 60
50
30
g q 40
g 5
5 20 F 30
2 3
[e] o
o o 20
10
10
I
0 T T + T
8 8 8 § § ° ]88 ¥ 8 8 03 1 2 3 4 5 6
I Vger and Vg Tracking Over Temperature (ppm/°C)
Vger and Vgas Matching (ppm)
B 10-4. Vgeg — 2 x Vgjas DS 10-5. ;‘REFBHLEKICH=S VRer — 2 % Vjas KU
(Ta =25°C) Zh-bSYFITDHH

10.2.1.2.4 FREDEH
PHPEE LRV 7R 2 FEIHORRZEIZOWCHAL F3, BEEEIZIL, ROLONHIET,

* ‘\/’V‘/]\*ﬁﬁ@gqi%?ﬁﬁigiGshunt_to| =0.1% (F KMH)

« [INA %)j/ﬁ%q)\jjj—7¢k“/]\%}£ :VOS_INA = SUV (ﬁ%ﬁ'ﬂﬁ)
« INA PSRR:VOS_INA_PSRR = 1|JV/V (ﬁ%@'fﬁ)

* INA CMRR:VOS_INA_CMRR =132dB (*%@1@:)

*« INA /f/f‘/ﬁﬁﬁézamA_GE =0.05% (T%@fﬁ)

o HEIEHT) ORI 1 arer_output = 0.05% (e K1E)

INBOREEREIL. 2 MYV AT L FXY VT L —al a2 R 7TA2812ED, 25°CTRIBIIE T& £, — KUk
FRFEDOHITIL, IR el/ﬁﬁic:bf:ofﬂeW?‘v—yay%ﬁéﬁﬁ“é:&e:otofifi%m‘zﬁﬁ%f“fro RUZREZEITIE
WDOHLDNRHNET,

o T UMEHIRUZh: 6shunt drift = 15ppm/°C (H%j({ﬁ)
 INAFT7EYREERYZE: 6INA drift_Vos = =50nV/°C (*ﬂﬁ—%1 )
o INATALRRZERY TR 6|NA_drlft_GE =0. 5ppm/°C (FEE{E.)
o FHEHTIRUTE OReF grit_output = 3PPM/°C (FEHEIL)

X 8 ZEHL T, 100 743D 1 (ppm) HNL THRESNIHAREZ S—L T —U (%) (BT I8, 2O #T
HIELTEET,

% = (ppm/10,000) (8)

7YYL (dB) BALOAERZRE R IULHT D12, 9 2 i T& £,

(V/V)=(1/10dB120)) 9)
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I

Texas

INSTRUMENTS
www.ti.com/ja-jp

—HOREEF R TIL, 7 VA — Vi (FSR) B ETT, ZOEFO FSR X, v MEFLO WU O ELE THD

+25mV (F721F 50mV) ([Zk-> TRESNE T,

RFUZRMRAED R RIBEZAL (AT) 13 100°CTHY . ZHUT e RKERE (125°C) LR (25°C) D& TY, ZOiRERE

flik, v r o MEHLE INA240-Q1 ORY 7 MEZEE FHR DB SR 3, REF20-Q1 (3R 7 2 5 &AL TRY
7 N HES BT | FERICHE 9 HIR B FPH X 2B P TH D 150°C T,

=AY,

R

IZ. CMRR BX U PSRR fEARICEE R HFRZE1L, T AT DB LT /A 2D KPR A IE IS T2 0

NHVET, 72 21F INA240-Q1 1%, 12V DEFIEEZMF AL TS QO ET, ZORH CORMEEITN
OV TF, ZOIHRFENRIK T, AFE A7 2o NBIENFEAELET,

#10-1 |2, WIS E D

RIEMRE LD ET,

= 10-1. I EREDE L

RS AR F 34 A:Rgnunt (PPM) | 7/512:IN240-Q1 (PPM) | 5/312:REF2030-Q1 (PPM) A&t (PPM, RSS)
F7EYh 100 FSR 500 FSR 510 FSR
CMRR 60 FSR 60 FSR
PSRR 40 FSR 40 FSR
FAEE 1000 500 e
2% (PPM, RSS) 1000 1087.5 FSR 500 FSR 1(3?112;’8/0?

F10-2 10, A FHERERY 7 o EE RS LD T T,
F10-2. BERY 7 FREZEDE LD

SR )54 A :Rgyunt (PPM) | 57502:IN240-Q1 (PPM) | 5,31 2:REF2030-Q1 (PPM) £ (PPM, RSS)
Z7EyhFY7R 100 FSR 495 505 FSR
FAEZERY 7L 1500 50 1501

1583.52 FSR
s
&3t (PPM, RSS) 1500 111.8 FSR 495 (0.194%)
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10.2.1.2.5 77U r—< 3 Vg

25°CTC 2 SXx V7L —2ar T IT35HE, A7y NEERT AV REREICEETAMENRESINET, K 10-6
~X 10-8 12, SEIFh M TRIESNTZIRELRLET, HIETIE, XXV 7L —Tar BIOEHROFEMZARGRIC
DT, TIDU35S7 Z& L TLIEE,

3 800
600 -40°C |
25 . X
- € 400 N
S 2 g ./0 C
= 5 200 =
g5 ° —
° °
= 2 1 25°C
3 % 200 c?é 5/85°C
S £ -400 ———
0.5 r—~
~600 125°C
0 -800
-3 2 -1 0 1 2 3 -3 -2 - 0 1 2 3
Load current (mA) Load current (mA)
B 10-6. IE = /= {RZEIEK 10-7. F v UTL—2aYBELORELARERE
DBEF
800
-40°C
600
4
T 400
& ,/’/ 0°C
S 200 =] [
£ -200 85°C | 25°C ]
8 400 \‘;
600 125°C |
-800
-3 -2 -1 0 1 2 3
Load current (mA)
B 10-8. ¥ v U T L —> 3 VEHDRELARERE DR
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11 BIRICEI T S#REIR

REF20xx-Q1 77DV 7 7L A%, FEF IRy 7 T RNEEZFFRELTOET, 260U 7 7L A X, i)
BIEADT ) 20mV _EEZER CEECEXET, AMbIDOV 7 7L U ARMIZOWTL, Rk ey 7 7 NEEE
A7y b2 11-1 IRLE T, 0.1uF~10uF OFFHD B SA /A F 2R L £,

400 ‘
125°C

< 300
>
E 25°C
()
g -40°C
5 200
>
=1
o
Q
<
0 100

0

-30 -20 -10 0 10 20 30

Load Current (mA)

K111, ROy 779 FERLAFEREDOBR
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121479k

121 L4799 DHA RS A >

12-1 12, REF2030-Q1 2 L7=T —% - T7 AV ar AT LD PCB VA7 U hDOFIERLET, E/ofmetFHIE

ITIRDOEBVTT,

+ REF2030-Q1 ® V|N. VRer. VBias (2 & ESR, 0.1uF O&TIv 7 (/3R a T U a4k LET,

o T ROHERIAES T, VAT DNDMDT 7747 T A R T ATV T LET,

o UIUR-TVU =IO GBI EMI (BBRETI) /AR EH TR0 E T,

o AMFTEREIE, FTREZRIRD T ANA RIS ELE L £9, ZOMIZED | FAERRGE (B—u 220 _e L) DAL

* INA BLTADC ~DAAT ALV 7 7L AL DR D F— R i/ NRIZHA T, JAXDE Y 7T v 7 %K
WLET,

o TUHN B = LT TSR R T T a s e XA — BRI TLIES VY, T VSV N B = T a g e RS —
AFTEDRTZAEULNIINCLES, EOLTORERG AL, EAITLESEET,

12.2 A4 77D MMl

Analog Inputs

Via to
Input Power
o
-
S —| Vbias 0.
S - X Mi troll
< O L_l| GND o icrocontroller
Z N A/D Input
EN 1]
14
Via
to GND
Plane AIN
121. L4 7 b
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13 TEXAS
REF20-Q1 INSTRUMENTS
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1B3TNARBELVRF 2 AV FOYR=F

131 RF a2 A bDYR—F

13.1.1 BBEEE

B ZEEHZOWTIE, L P2 TLIES0,

« [INA240-Q1 HH A | IRV FEHEFEH , AV ARBLOm—H AR B51A, BrRI7h, i@l PWM BrE#E#OE
ik A7 7] (SBOS808)

o [MERVZIR AR HE—ERe— ARNERRIMOV 7 7L AT A ] (TIDU357)

13.2 RFa AV FPOEHBEMZEZITMDFiE

RF2 A RO FEHINZDOWTOIEMEZZITEDIZIE, ti.com DT NARBE 7 4V Z % FANTTES W, B o4
TED 12707 U TR DL BRSNIZT N TOREFRICE T2 AV = A gl 52 1 v E 3, 2 O
[ZONWTE B IESNIERF 2 A MIE EN TV OUGETIRIE A ZRIZE0y,

13.3YR—p-UY—2X

TIE2E™ R —h « 74 —TF AT, U V=T BRREAEE HDRIE L EH BT Ay Mo 28— "Bl B2
BDZENTEDLGFTCT, BEFORIEEZMB LD, A OEMEZ LTI 5L T, G TR B A IG5
LSTEET,

Vo 7S TNHar TN U THREE LY BUROFERUS DD TT, Zbid TI OERE#H T 5
DTIFRL STLS Tl O RAMRE L2 D TIEHV EE A, TI D SREEZZ R TTZE N,

13.4 IHIE

e-Trim™ is a trademark of Texas Instruments, Inc.
TI E2E™ is a trademark of Texas Instruments.

TR_RTCOPEENL, FNENOFAERBLET,
13.5 BEQNEICET 5 EEHIE

ZDIC 1L, ESD IZL»> THEHB T D A REMEDR B E T, THF VR AL AV N AV, IC BV BICIE I e E B A I L
A EHEELET, ELOBRVIOBLOREFIEICEDRVES , 7 A 2AEMIRT 582DV ET,
Aral\ ESD ICLBMARIT, DT REREE T DT A ADSE R E TGOV E T, K72 IC D e, /STA—FHb P
(AT B TARSNTOB N DLINND TTHEME DB 720 BB R A LT <o TVET,

13.6 FAE

FRA R LA AY 3R O HFERIIE, HFEOISEO EB L OER TSN COET,

14 A A=A, Ryo—2, BEWEXIER

LA D~ —ATE, A= I, 8ol — D BEOVE T ARl S QO ET, 2o, #5E0T 1

AWK TSN TOBERFT OT —XTT, ZOT —HiE, TERLIC, T, FXa A MO KET 2 LICEFEINS L&
NHVET, KT =X —bDT TP 2 S COBEEIE. BEE AR OFAZ 2 EZEN,
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i3 TEXAS PACKAGE OPTION ADDENDUM
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www.ti.com 9-Nov-2025

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

I3 TEXAS
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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/2 TEXAS PACKAGE MATERIALS INFORMATION
INSTRUMENTS
www.ti.com 16-Oct-2022
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 - -
. — I ﬂ 12 ]oa[c]
INDEX AREA | —— /T\
S | I :
005 NOTE 4
L] - 273 u
T | :
— L (0.2)
R 1 4X 0°-15° |
4 L L//
- 5x 0% oY
& [0.2@ [c[A[8]

\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) —

—~ 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/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.
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