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gL N—H

VIN

REF_S

REF_F

REF53 CREF

Ven
GND GND

EN
GND

BRI ERR

3 EiMA

REF53-Q1 1%, I&K&E S ALK /A X ) IERY 7 D EIEY
TR TARAAD T 7V TY, REF53-Q1 773Uk
150pA D i KIEE B T, —40°C ~ 125°C D EH
PHCIRIREE R U7 MREL (4ppm/°C). {12 (2ppmy,p).
RS EE (£0.04%) & FEBLL £7°, REF53-Q1 13, i
BMBLIONIAL LXalL— a2 B2 THY., &k
TV ar QL ERE R A2 DI H &
T ZOFTNRAR T7IVNT, @O IRRET — & aL N —X%
BEIOAFE Oav_R=Fy FARALRELTHEEFENTW
4, ZOTFT A AL, TI ® REF34, REF34-Q1 534
A TV EEME A RO T~ A% B
12T NAATT,

REF53-Q1 1%, fix K 18V DJRWVHHFEEE RIS RTIGNL
TWET, ZiUEER, EIR IC BEPELZGE I TN
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REE E Hi FLAERRFE H SR IEERE, B OMERER 35720 | 1pF ~ 50uF @
- VT B ETTTUREDORNIEEGR L E T,
TEMP 3 i RET=FHL, BEIERET AN NEEERLET
REF 6 i V7 7L AEE 1 Em OVERRE 15572 1uF ~ 50uF D=
- FUAES TR EORNCERELET,
DNC 8 BEges Ik TRLDENTTE—T 4 S DEECL TS,

4 BHEHZBTT 57— RN 2 (ZE SR RB G PY) &5
Product Folder Links: REF53-Q1

Copyright © 2026 Texas Instruments Incorporated

English Data Sheet: SNVSCU8


https://www.ti.com/product/jp/ref53-q1?qgpn=ref53-q1
https://www.ti.com/jp/lit/pdf/JADS395
https://www.ti.com/jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JADS395&partnum=REF53-Q1
https://www.ti.com/product/jp/ref53-q1?qgpn=ref53-q1
https://www.ti.com/lit/pdf/SNVSCU8

13 TEXAS

INSTRUMENTS REF53-Q1
www.ti.com/ja-jp JADS395 — AUGUST 2026
6 f1k
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B/ME BAfE Efr
VN -0.3 20 \%
AFIEIE
EN -0.3 Viy+0.3 \Y
R i Isc 80 mA
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(1) TR RORTERS 1 SR COBMEIL, T A RITIEAR 0852 5 | SR S FTREMEA DY E 3, T R RERK 113, OO SRR W T, Fald
HESREN VRSt N ORSIVBEZ B A DDV 72554 Th AN ELENET 22 L2 IR T DO TIIHY E A, THEHRKRIERK | D
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([ L-)7A
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6.3 #HERENESRMH
H & COBMEIR RN (FRZFLBR DR RD)
He/ME AFHE RAME | BEAL
ViN ATIEE Vger + 0.2(1) 18 \Y,
EN A F—T ) B EIE 0 Vin| V
IRer H B -10 30| mA
Ta B VEIREJE DR -40 25 125| °C
(1) Vger < 1.8V DG R/NERELEIT 1.71V TY,
6.4 Z(CBIT S 1EHR
REF53-Q1 REF53-Q1 REF53-Q1
EGFH A HE() DGK (VSSOP) D (SOIC) DDC (SOT-23-THN) Bifr
8V 8 6V

Resa G5 JE P~ D BT 154.4 “C/W
Rosciop)  [HEG B —A (L) ~DOFEHL 93.6 °CIW
Ress BB DI~ DB 61.9 °CIW
Yot PRS- ~DHE ST A—5 37.6 °CIW
Yg BEAMD IR A~ DR T A5 61.8 °CIW
Roscipoty  |EEATEDE— A (JE ) ~DEEHT B AT °CIW
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6.5 EX 1Y REF53-Q1

FFICREIR D72 RD | TA =25°C, |REF =0mA, CREF = 1|JF BIO V|N M= (VREF + 0.5V)\ VEN = V|N

R \ 7 AN | RME EmE ROKE| 8
B E
REF53120 1.2
REF53125 1.25
REF53180 1.8
REF53205 2.048
Veer T REF53250 2.5 v
REF53300 3
REF53330 3.3
REF53410 4.096
REF53450 45
REF53500 5
WIHIRG B TRCOE LA TV ar -0.04 0.04 %
IARX
€npp R E R AR f=0.1Hz~10Hz 3 PPMp-p
en A B /AR f = 10Hz~1kHz 3 PPMrms
HABEDEERYZ
dVRer/dT | JREERYZ 1 Ta = -40°C ~ 125°C 2 4| ppm/°C
FAv V¥ 2l —ar
AVgeravyy |74 LFal—ay ¥LN:_(X80E£+N()15;/5)02 18V, 3 15|  ppm/V
PSRR EIRPR L 100hz DA 85 dB
u—R L ¥l —ay
0 < Irer < 30mMA. Viy @ = Vger + 0.75V 10 15
V—Afa—RK ¥l —
v 0 < Irgr < 30mA. Vjy @ = Vrgr + 0.75V, 30
AVRer(an) Ta= 4070 ~ 125°C ppm/mA
—10mA < Irgr < 0. Viy @ = Vger + 0.75V 20 30
YU UkfR—R L ¥al—
vayv —10mA < Iggr < 0. Viy = Viy @) = Vggr + 0.75V, 50
Tp=-40°C ~ 125°C
SEREED
Isc TG R Vger = 0V 40 mA
BERTYVA
SOT-23.THN FA7NA 75 opm
HAIN 2 9
Bzt
0~1000 FFfH] 25
SOT-23-THN ppm
1000~2000 K 25
= A DNV T BN
L= F DN T AL 0.1% % C, Crer = 14F 1 ms
BEMEAT
Ci %gbfzkﬁ:y?wf _40°C <Tj < 125°C 0.1 oF
Crer ;fuwl“mz’ 7Y | _40°C <Ta< 125°C 1 50| uF

6 BRHCT BT — RS2 (DB RB bt B
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6.5 ESK M REF53-Q1 (feX)

REIZFEAR DR RD | Ta =25°C, Irgr = OmA, Crer = 1uF BL OV |N M= (Vrer + 0.5V), Ven = VN

RTA—H 7 AN | BME BEE RocE| e
BIR
Vs BIRET HEZ R0 Vger + 0.2 18
‘ 72547 F—N (EN = 1) 1.6 v
VEN A3 —T ) B -
YyyhF D £—K (EN =0) 0.5
len Ven = Vin = 18V 400 nA
PRSI Ven = 0, —40°C <Tp < 125°C 6 uA
L —40°C <Tp < 125°C 85 150
15 FEE i B
AR P -40 125 oG
El(Eali -55 125

(1) VREF <1.8V, IREF = 0mA OE . R/NERETEIX 1.71V <7,

(2) Vger < 1.8V, Iggr =t10mA DY

B B/NVEREFEIX 1.71V + 0.75V TF
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6.6 fARAVEE

Ta=25°C, V|N = VEN = VRer + 0.5V, I = 0mA, Crer = 10uF, C\\ = 0.1uF, Vrgr = 1.25V (FFIZEEIR D72 FRY)

400 100
80
€ 200
Q
e —
kS < 60
s S
= S 40
§ o .
-200 |ttt
=% 20
-400
-40 -7 26 59 92 125 0 T T T T T
Temperature (°C) 0 04 08 12 16 2 24 28 32 36 4
6-1. HASE L AREE & DBF Temperature Coefficient (ppm/°C)
B 6-2. . BERYZ DS
100 | | | | | | | | 150
80 120 —
< e
= e =
9 60 E N
5 3
£ g 60
=}
2 40 2
o =
g
20 30
—V|N:2V — V|N:1OV
— V|N =5.5V = V|N =18V
0
0 ‘ ‘ ! ‘ ‘ -40 -7 26 59 92 125
-0.04 -0.03 -0.02 -0.01 O 0.01 0.02 0.03 0.04 Temperature (°C)
Initial Accuracy (%) 6-4. BIE B L BE L DB%
B 6-3. \MED 7B
1,000 100
— | =0mA — I =20mA
— ||_ =5mA  =— ||_ =25mA
= |_=10mA == |_=30mA
— 800 — | = 15mA 80
>
E
g 600 S
£ // c 60
2 . — | 2
S ao0 | 1 | 5
2 40
g /——*”,—____—//% 8
o 200 e — 4/
L 20
—m—"
0
-40 -7 26 59 92 125 0 ‘ [ , ‘ ‘ ‘ ‘
Temperature (°C) 0 1 2 3 4 5 6 7 8 9 10
6-5. RAy 77D MEELBE L DBR (Vrer = 5V) Noise (ppmp.p)
6-6. 0.1Hz~10Hz DBE / 1 X517
8 BHEHZBTT 57— RN 2 (ZE SR RB G PY) &5 Copyright © 2026 Texas Instruments Incorporated

Product Folder Links: REF53-Q1
English Data Sheet: SNVSCU8


https://www.ti.com/product/jp/ref53-q1?qgpn=ref53-q1
https://www.ti.com/jp/lit/pdf/JADS395
https://www.ti.com/jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JADS395&partnum=REF53-Q1
https://www.ti.com/product/jp/ref53-q1?qgpn=ref53-q1
https://www.ti.com/lit/pdf/SNVSCU8

13 TEXAS

INSTRUMENTS REF53-Q1
www.ti.com/ja-jp JADS395 — AUGUST 2026
6.6 AR (i)

TA =25°C, VIN = VEN = VREF + 0.5V, ||_ =0mA, CREF = 10[.1':\ CIN = O1}JF\ VREF =1.25V (%&:%ﬂﬁ@tﬁb‘ﬁﬁ@)

150

100

Long Term Stability (ppm)
[4)]
o

o

-50

- AVG
= AVG + Sigma
= AVG - Sigma
,._/"'/
//
// '*‘_“/-
400 800 1,200 1,600 2,000
Time (Hr)

6-7. REIREM (RHID 2000 F)
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7 NS A —& AIEIEIR
T1RERUZ B

REF53-Q1 (%, N EBIEDIRERY 7 M fi/ MRIZHIZ D ICEEHS L, TARSICOVET, Zhud, IRE IR 5 H
NEEDOEALEL TERINET, HATESNHT X TOZ=y MNIEEOWEE TT ARSI, BB T —H2> —hOftkk%E
2L CNDZEEMER L ET, IREREBUIAR Y 7 A G NAEH L CRHAE S, BIERE RSSO 2 A I EE
D/ | B KFIRICE > TRy Z AN ENET, REF53-Q1 7 /3 A A0 KIRFEZE T, -40°C ~ 125°C T
4ppm/°C TT, ZOR Y7 AF N TIE, TEREDORADHEINET R, T AR T SAZAD EMER R EAR—T
ITHESIER A RWIRERY 7 M 3282720 OIRE =R E IS IRERY 7 MNIFERE ThorL THRIIET,
RN 7 ZEOFERIIZ OV TIE, Analog Design Journal TR EEIED 7 7L AD A S L TS, Ry 7 Rk
D FEAT K1 ITRERTOET,

14 -V
Drift = ( REF(MAX) — VREF(MIN) ) % 106 )

VREF(25°C) X Temperature Range

400

200

Output Variation (ppm)

-40 -7 26 59 92 125
Temperature (°C)

R 71. HHEE L ABERE L DOBRGR

7.2 RIARTEMH

FEH2EMHT, HOOLEREET 7V r—a BT AV —XEE) 7 7L AL > TEBERMRERTA—ZTT, =
UL, ZIRELEORFHIC O ZB L TERISNE T, BHZE O, R PCB BiE 7 mt A% M L 7 fiil
W72ty b7 7 TTARSIET, FEMITAEAER) 72 FRA BB CIERR S AL, 7 /A RJEBAZIZFERI 22 B0 IA B0 232
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8.3.1EN >
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EIARPMERNTD | WREET —4 2L —Fhll T, e DY Ay RUT R fRaEZ RBL 7

9.2 KEXMNETF V-3

9.2.1 BXHGEF 7 7 L > X #EH
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ANRALET,
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—T AT TRAAELTHESNTOET, REF53-Q1 OEFEEIEY 7 7L AL ER O E ks UL, T TRd
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p— REF_F >
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| =Vger/ R
EN ¢
GND
LOAD IL=1+lqg
I
R
K 9-4. FEfRY —ARE L TO REF53-Q1 #BR%
# 9-212, K 9-4 OFFHTHESNIERERLET,
£ 9-2. EERY —RADER
VREF R BROFHEME HIEBH (
1.25V 1.4kQ 0.978mA 0.998mA
1.25V 127Q 9.93mA 9.98mA
1.25V 620 20.24mA 20.33mA

ERICBET H#REIR

REF53-Q1 7 7VDV7 7L A, RN my 77U NEELZFHEEL TOET, 2oV T7 7L Aid, M EEAGDT
7 250mV EOHEFEEE T, S=IRIZIBVT 5mA O ) EF S T CTEMEL £, 0.1uF ~ 10uF OO E A
WA T EBEDLET, REF53-Q1 7 7IVTIEHR I PSRR Zii 2 TW\D72, at&E IcésTrY—r
TRBIROBE A R CEET,

B a7 o NEIR T REFS53-Q1 O A BN KEL/2 DB N AT DA REME R H E77, AJIERIL
— RN EIR (Isc) ETCTEATAAHEMRSHVET,

9.4 LA47U b
9.41 L1470 PDHL FZ1>

o BIRAANRR AT UL, BIRET TUROEATTELETEST TRIELET, ZO/SA/RR a7 oo
fillx 0.1uF ~ 10uF TJ, BEIZJEL T, /A ANEN, T3 A L E—F L AREWEIREGE T D70, Ty
Vo VR ERBINLET, R/hDOarF o3 a2 T A 20 LTI ELET,

o HZ3E, APF ~ 100uF OIK ESR 2 7% CT Ay TV 7T 50 ERHDET,

« RL—2%A LT REF_S (sense) % REF_F (force) B NZAMBTHAHRL £, ZNHDEMME, AFFRA L R
TEHLET, B AMET A APMEIEIITHY, K ET/AXERAESEDT NARIZELEIN VRN EAfERRL
S
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REEL DIMENSIONS TAPE DIMENSIONS
3 |<— KO [¢—P1-»

OO OO0 OOO T

v

Reel | L
Diameter
Cavity —>| A0 |<—

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

® ® @ Bo"i"

t Reel Width (W1)
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE

o O O O OO0 OO0 Sprocket Holes
|
T
Q1 : Q2
e _
Q3 1 Q4 User Direction of Feed
[ .8
T
AN
Pocket Quadrants
= Ror— | Ror— 8 y—jL y—jL A0 BO KO P1 w Y10
TR 24F X e Eha B (mm) | EW1(mm) | (mm) (mm) (mm) (mm) (mm) SR
REF53-Q1 S?;ﬁ' DDC 6 3000 179.0 8.4 32 3.2 14 4.0 8.0 Q3
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‘ PACKAGE OUTLINE
DDCO0006A ‘ SOT-23 - 1.1 max height
SMALL OUTLINE TRANSISTOR

3.05

2.55

1.75

PIN 1—] "7 145
INDEX AREA e TRAAAT

N o
No
ad

Cegr

/\F 4X 415
I

J

06 GAGE PLANE
03 TYP

0°-8" TYP L
0.20
012 TP

4214841/E 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.
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EXAMPLE BOARD LAYOUT
SOT-23 - 1.1 max height

SMALL OUTLINE TRANSISTOR

OPENING

SOLDER MASKX
*J L*0.07 MAX

ARROUND

—

1

6X (0.6) -t

—
—

4X (0.95)

3

(R0.05) TYP /

NON SOLDER MASK

DEFINED

3

METAL

6X (1.

]

S
B
- i j\({tMM
-
SR
|

.

LAND PATTERN EXAMPLE
EXPLOSED METAL SHOWN
SCALE:15X

METAL UNDER SOLDER MASK
SOLDER MASK\ /OPENING

’

EXPOSED METAL | }

j:'\ i

EXPOSED METAL e —— ,
J L 0.07 MIN

ARROUND

SOLDER MASK
DEFINED

SOLDERMASK DETAILS

4214841/E 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
SOT-23 - 1.1 max height

SMALL OUTLINE TRANSISTOR

L

6X (0.6) |

-
F——

4X(0.95)

3

(R0.05) TYP /

6X (1.1) r SEMM
i
e
i g
i
A

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

SYMM
¢

4214841/E  08/2024

NOTES: (continued)

design recommendations.

7. Board assembly site may have different recommendations for stencil design.

6. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
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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 ©)
@ ©)
PREF53125AQDDCRQ1 Active  Preproduction SOT-23- 3000 | LARGE T&R - Call TI Call Tl -40 to 125
THIN (DDC) | 6

@ 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.

@ | ead 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.

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 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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