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6.4 #ICBT 515
REF30XX REF30XXE
Bap () DBZ (SOT-23) DBZ (SOT-23) BAfr
3 3

Resa BEETGE B~ BT 297.3 218.5 °C/W

Reuc(top) PO — A () ~0 BT 128.5 120.6 °CIW

Ress BEA IR DIER A~ DEEHL 91.7 487 °CIW

Yot BEATIND BRI AT A—4 12.8 14.5 °C/W

Yig BEA TN DI A~ DRI AT A— 4 90.3 48.2 °CIW

ReJc(bot) BB B S — A () ~DO BT PAUY" PN °CIW

(1) FERBIOEB OBGHREHEDFEMIZ OV TIE, SPRA9S3 77U —vay LR—RMS L TLIZE0,

6.5 REF30E

Ta =25°C. Vy = Vout = 200mV, Ciy = 0.1uF, Coyt = 0.1pF. I oap = OmMA THE (FrZELR D72 RD)

RTA—H s | BME BSE RokmE| e

REF3012E (1.25V)(")

Vour I 1.24875 125  1.25125 v
HIHIRS B -0.1 0.1 %
R S f=0.1Hz~10Hz 31.25 UVpp

f = 10Hz~10kHz 30 uVrms
A LF¥al—ar  [1.8V S Vgur £5.75V 31 125  uviv

REF3016E (1.65V)(")

Vour B 1.64835 165  1.65165 \Y
KRG 0.1 0.1 %
T /A% f=0.1Hz~10Hz 40 uVpp

f = 10Hz~10kHz 42 pVrms
A LF¥al—ar |18V S Vgur £5.75V 41 165 uVvIv

REF3018E (1.8 V)

Vour HAHEE 1.7982 1.8 1.8018 \Y
RIS -0.1 0.1 %
I S f =0.1Hz~10Hz 45 UVpp

f = 10Hz~10kHz 51 pVrms
A L¥alb—var  |Voyrt 200mV < Vi £ 5.75V 41 165 uVvIVv

REF3020E (2.048 V)

Vour BT 2.045952 2.048 2.050048 v
HIHIRS -0.1 0.1 %

f =0.1Hz~10Hz 51.2 WVpp
HIIEE /AR

f =10Hz~10kHz 51 puVrms
AL L¥al—iar  |Voyurt 200mV < Vi £5.75V 51 205  pviv

REF3025E (2.5 V)

Vour & 2.4975 25 2.5025 v
HIHIRS -0.1 0.1 %
RIS f=0.1Hz~10Hz 62.5 UVpp

f = 10Hz~10kHz 62 uVrms
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6.5 REF30E (%7 %)
Ta =25°C. Viny = Vout = 200mV, Ciy = 0.1uF, Cout = 0.1uF. I oap = OMA THLE (FRIZFEIR D72V RY)
NTA—F T AN w/ME HRIE(E BB BfL
[542 L¥ar—var [Vourt 200mV < Viy 575V 63 250 v
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6.5 REF30E (%7 %)
Ta =25°C. Viny = Vout = 200mV, Ciy = 0.1uF, Cout = 0.1uF. I oap = OMA THLE (FRIZFEIR D72V RY)

RTA—H 7 AN | RME EEE EKE| B

REF3030E (3.0 V)

Vout H 78 2.997 3 3.003 \Y;
HITYRS e -0.1 0.1 %
N = 0.1Hz~10Hz 75 UVpp

f = 10Hz~10kHz 75 pVrms
S4v LEal—Tar | Vourt 200mV < Vi < 5.75V 75 300 pvv

REF3033E (3.3 V)

Vour A EIE 3.2967 33  3.3033 Vv
A B -0.1 0.1 %
I = 0.1Hz~10Hz 82.5 UVpp

f = 10Hz~10kHz 82.5 pVrms
G4 LXal—iar | Vourt 200mV < Vi < 5.75V 83 330 pvv

REF3040E (4.096 V)

Vour H T EE 4.091904 4.096 4.100096 \%
WIS B -0.1 0.1 %
HAIBEE/ AR f=0.1Hz~10Hz 102.4 MVpp
HAJBE/ AR f =10Hz~10kHz 102 pVrms
G4 L¥al—iar  |Vourt 200mV < Viy < 5.75V 102 470 pvv

REF3045E(4.5V)

Vour B 4.4955 45 4.5045 %
I B -0.1 0.1 %
I f=0.1Hz~10Hz 112.5 UVpp

f = 10Hz~10kHz 112 uVrms
S LX¥al—iar  |Vourt 200mV < Vi < 5.75V 110 520  pvv

REF3050E (5.0 V)

Vour B 4.995 5 5.005 %
WIS -0.1 0.1 %
N = 0.1Hz~10Hz 125 UVpp

f = 10Hz~10kHz 125 pVrms
T bF¥alb—ar VREF +200mV < VIN £ 5.75V 125 1000 uviv
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6.5 REF30E (%7 %)
Ta =25°C. Viny = Vout = 200mV, Ciy = 0.1uF, Cout = 0.1uF. I oap = OMA THLE (FRIZFEIR D72V RY)

RTA—H 7 AN | RME EEE EKE| B
REF30xxE
0°C < Tp<70°C 7 15
AZL—FOHNEED s 5 o
VourldT |% 70 —40°C < TA < 85°C 8 15| ppm/C
—40°C < TA < 125°C 10 20
0000h~1000h 40
EWn et ppm
1000h~2000h 15
AL FaL —ay V—
o A A < oap < 10MA. Viy = Vour + 500mVE) 3 15| ppm/mA
dVout/ A
dlLoap AL E Ll —gy I
;‘(l?l/ﬂhy 7377 0mA > ILoap > - 10mA. Vi = Voure + 500mV@) 3 15| ppm/mA
dT e 27 2(6) 25 ppm
Vbo Ny 77 hEED 20 200 mV
Isc G REF3012E. REF3016E. REF3018E. REF3020E 20 mA
~ REF3025E . REF3030E, REF3033E
b &SER=~ N ~ ~
Isc R R REF3040E. REF3045E., REF3050E 40 mA
S—rA N7 [CL = 1pF T 0.1% T 2 ms
EIR
| |l TA =25°C 25 A
a mHER R Z40°C < Ta< 125°C B "
REMAN
RELIZAT T o4 o o
c —40°C < Tp < 125°C 0.1 F
IN i A M
ZE LM A1arT o4 ° °
CL poliotes —40°C < Tp< 125°C 0.1 10|  uF

(1) REF3012E & REF3016E O/ NEJREIEIL 1.8V T,

(2) WERUTROUEIH AT BRI AT,

(3) AWMLFal —larOEMEMEITT+—ABIO e A8 AL JEME KL ET, B/ ar 8.3.6 #5 ML TIZE,
(4) REF3016E D413 VIN = 1.8V + 500mV T

(5) =T ¥ ESRIE, 10mQ 75 500mQ £ TOHIPH LRV ET,

6) FAEXTVLROFNEICHOW T I ar 8.3.2 THMICHRHASH THET,
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6.6 REF30

Ta =25°C. VN = 5V, lLoap = OMA THLUE (FRIZFLR D72 RY)

FGA—E \ FANRA BoME BB RociE| W

REF3012 (1.25V)(")

Vout H 7 1.2475 1.25 1.2525 Vv
HHRG 0.2 %
R f=10Hz~1kHz 14 uVpp

f=10Hz~10kHz 42 pvVrms
FA4v L¥al—rar  [1.8V<VIN<55V 60 190 Vv

REF3020 (2.048 V)

Vout BT 2.044 2.048 2.052 Vv
R 0.2 %
T f=10Hz~1kHz 23 MVpp

f =10Hz~10kHz 65 pVrms
A L¥al—iary  |VREF +50mV < VIN <55V 110 290| pvIv

REF3025 (2.5 V)

Vour H T 2.495 25 2.505 \Y
HVHAE L 0.2 %

f=10Hz~1kHz 28 MVpp
A EE /AR

f = 10Hz~10kHz 80 pVrms
A L¥alb—iar  |VREF +50mV < VIN <55V 120 325| vV

REF3030 (3.0 V)

Vour HEE 2.994 3 3.06 \
GBS 0.2 %

) f=10Hz~1kHz 33 uVpp
HEE/ AR

f = 10Hz~10kHz 94 uVrms

A L¥alb—iar  |VREF +50mV < VIN €55V 120 375 vV

REF3033 (3.3 V)

Vout ) EE 3.294 3.3 3.306 v
KRS EE 0.2 %
A f=10Hz~1kHz 36 uVpp

f =10Hz~10kHz 105 puVrms
A L¥al—ar  |VREF +50mV < VIN <55V 130 400| pviv

REF3040 (4.096 V)

Vour B 4.088 4.096 4.104 \
I 02] *
R f=10Hz~1kHz 45 MVpp

f =10Hz~10kHz 128 pVrms
A L¥al—iar  |VREF +50mV < VIN <55V 160 410| pviv
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6.6 REF30 (%tX)
Ta =25°C, V|y =5V, lLoap = OMA THUE (FFIZFER D72ED)

FTA—F \ F AN BoME OB RociE| W
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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 ©)
@ )
PREF3025EAIDBZR Active Preproduction SOT-23 (DBZz) | 3 3000 | LARGE T&R - Call Tl Call Tl -40 to 125
PREF3030EAIDBZR Active Preproduction SOT-23 (DBZz) | 3 3000 | LARGE T&R - Call Tl Call Tl -40 to 125
REF3012AIDBZR Active Production SOT-23 (DBZ) | 3 3000 | LARGE T&R Yes NIPDAUAG Level-1-260C-UNLIM -40 to 125 R30A
REF3012AIDBZR.B Active Production SOT-23 (DBZ) | 3 3000 | LARGE T&R Yes NIPDAUAG Level-1-260C-UNLIM -40 to 125 R30A
REF3012AIDBZT Active Production SOT-23 (DBZz) | 3 250 | SMALL T&R Yes NIPDAUAG Level-1-260C-UNLIM -40 to 125 R30A
REF3012AIDBZT.B Active Production SOT-23 (DBZz) | 3 250 | SMALL T&R Yes NIPDAUAG Level-1-260C-UNLIM -40 to 125 R30A
REF3020AIDBZR Active Production SOT-23 (DBZ) | 3 3000 | LARGE T&R Yes NIPDAUAG Level-1-260C-UNLIM -40 to 125 R30B
REF3020AIDBZR.B Active Production SOT-23 (DBZ) | 3 3000 | LARGE T&R Yes NIPDAUAG Level-1-260C-UNLIM -40 to 125 R30B
REF3020AIDBZT Active Production SOT-23 (DBZz) | 3 250 | SMALL T&R Yes NIPDAUAG Level-1-260C-UNLIM -40 to 125 R30B
REF3020AIDBZT.B Active Production SOT-23 (DBZz) | 3 250 | SMALL T&R Yes NIPDAUAG Level-1-260C-UNLIM -40 to 125 R30B
REF3025AIDBZR Active Production SOT-23 (DBZ) | 3 3000 | LARGE T&R Yes NIPDAUAG Level-1-260C-UNLIM -40 to 125 R30C
REF3025AIDBZR.B Active Production SOT-23 (DBZ) | 3 3000 | LARGE T&R Yes NIPDAUAG Level-1-260C-UNLIM -40 to 125 R30C
REF3025AIDBZT Active Production SOT-23 (DBZz) | 3 250 | SMALL T&R Yes NIPDAUAG Level-1-260C-UNLIM -40 to 125 R30C
REF3025AIDBZT.B Active Production SOT-23 (DBZz) | 3 250 | SMALL T&R Yes NIPDAUAG Level-1-260C-UNLIM -40 to 125 R30C
REF3030AIDBZR Active Production SOT-23 (DBZ) | 3 3000 | LARGE T&R Yes NIPDAUAG Level-1-260C-UNLIM -40 to 125 R30F
REF3030AIDBZR.B Active Production SOT-23 (DBZ) | 3 3000 | LARGE T&R Yes NIPDAUAG Level-1-260C-UNLIM -40 to 125 R30F
REF3030AIDBZT Active Production SOT-23 (DBz) | 3 250 | SMALL T&R Yes NIPDAUAG Level-1-260C-UNLIM -40 to 125 R30F
REF3030AIDBZT.B Active Production SOT-23 (DBZz) | 3 250 | SMALL T&R Yes NIPDAUAG Level-1-260C-UNLIM -40 to 125 R30F
REF3033AIDBZR Active Production SOT-23 (DBZ) | 3 3000 | LARGE T&R Yes NIPDAUAG Level-1-260C-UNLIM -40 to 125 R30D
REF3033AIDBZR.B Active Production SOT-23 (DBZ) | 3 3000 | LARGE T&R Yes NIPDAUAG Level-1-260C-UNLIM -40 to 125 R30D
REF3033AIDBZT Active Production SOT-23 (DBZz) | 3 250 | SMALL T&R Yes NIPDAUAG Level-1-260C-UNLIM -40 to 125 R30D
REF3033AIDBZT.B Active Production SOT-23 (DBZz) | 3 250 | SMALL T&R Yes NIPDAUAG Level-1-260C-UNLIM -40 to 125 R30D
REF3040AIDBZR Active Production SOT-23 (DBZ) | 3 3000 | LARGE T&R Yes NIPDAUAG Level-1-260C-UNLIM -40 to 125 R30E
REF3040AIDBZR.B Active Production SOT-23 (DBZ) | 3 3000 | LARGE T&R Yes NIPDAUAG Level-1-260C-UNLIM -40 to 125 R30E
REF3040AIDBZT Active Production SOT-23 (DBZz) | 3 250 | SMALL T&R Yes NIPDAUAG Level-1-260C-UNLIM -40 to 125 R30E
REF3040AIDBZT.B Active Production SOT-23 (DBZz) | 3 250 | SMALL T&R Yes NIPDAUAG Level-1-260C-UNLIM -40 to 125 R30E

@ status: For more details on status, see our product life cycle.
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@ 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 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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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
A |<— KO 4 P1—p|
ole & olo & 0 o T
& © o|( o W
el |
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
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
T Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O O O O 0O 0 Sprocket Holes
| |
T T
ti @) | @ )
A-—q-—4 t-—T--1
Q3 1 Q4 Q3 | User Direction of Feed
% A |
T T
=
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)
REF3012AIDBZR SOT-23 DBz 3 3000 179.0 8.4 3.15 | 295 | 1.22 4.0 8.0 Q3
REF3012AIDBZT SOT-23 DBZ 3 250 179.0 8.4 315 | 295 | 1.22 | 4.0 8.0 Q3
REF3020AIDBZR SOT-23 DBz 3 3000 179.0 8.4 3.15 | 295 | 1.22 4.0 8.0 Q3
REF3020AIDBZT SOT-23 DBz 3 250 179.0 8.4 3.15 | 295 | 1.22 4.0 8.0 Q3
REF3025AIDBZR SOT-23 DBz 3 3000 180.0 8.4 3.15 | 295 | 1.22 4.0 8.0 Q3
REF3025AIDBZT SOT-23 DBZ 3 250 179.0 8.4 315 | 295 | 1.22 | 4.0 8.0 Q3
REF3030AIDBZR SOT-23 DBz 3 3000 179.0 8.4 3.15 | 295 | 1.22 4.0 8.0 Q3
REF3030AIDBZT SOT-23 DBz 3 250 179.0 8.4 3.15 | 295 | 1.22 4.0 8.0 Q3
REF3033AIDBZR SOT-23 DBz 3 3000 179.0 8.4 3.15 | 295 | 1.22 4.0 8.0 Q3
REF3033AIDBZT SOT-23 DBZ 3 250 179.0 8.4 315 | 295 | 1.22 | 4.0 8.0 Q3
REF3040AIDBZR SOT-23 DBz 3 3000 179.0 8.4 3.15 | 295 | 1.22 4.0 8.0 Q3
REF3040AIDBZT SOT-23 DBz 3 250 179.0 8.4 3.15 | 295 | 1.22 4.0 8.0 Q3
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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)
REF3012AIDBZR SOT-23 DBz 3 3000 200.0 183.0 25.0
REF3012AIDBZT SOT-23 DBZ 3 250 200.0 183.0 25.0
REF3020AIDBZR SOT-23 DBZ 3 3000 200.0 183.0 25.0
REF3020AIDBZT SOT-23 DBz 3 250 200.0 183.0 25.0
REF3025AIDBZR SOT-23 DBz 3 3000 200.0 183.0 25.0
REF3025AIDBZT SOT-23 DBZ 3 250 200.0 183.0 25.0
REF3030AIDBZR SOT-23 DBz 3 3000 200.0 183.0 25.0
REF3030AIDBZT SOT-23 DBz 3 250 200.0 183.0 25.0
REF3033AIDBZR SOT-23 DBz 3 3000 200.0 183.0 25.0
REF3033AIDBZT SOT-23 DBZ 3 250 200.0 183.0 25.0
REF3040AIDBZR SOT-23 DBZ 3 3000 200.0 183.0 25.0
REF3040AIDBZT SOT-23 DBz 3 250 200.0 183.0 25.0
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s PACKAGE OUTLINE

DBZ0003A \ SOT-23 - 1.12 mm max height
SMALL OUTLINE TRANSISTOR
2.64
2.10
14 — 1.12 MAX |=—
et = oalc]
PIN 1— .
INDEX AREA v /_\F
] I
‘.—
0.95 ‘
3.04
JR N S %%3 2.80 ‘
(0.15) ‘
NOTE 4 :
_ }
|
05 2 f
0.2 C|A °_15°
(6 020 [c[A[e] 4x 0°-15 oo Al 010yp

GAGE PLANE

#

/\ 4X 4 -15°

0.20
R [

08TYP

0.6
02 YP SEATING PLANE

4214838/F 08/2024

NOTES:

[N

GOrWN

per ASME Y14.5M.

0.25mm per side

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

. This drawing is subject to change without notice.

. Reference JEDEC registration TO-236, except minimum foot length.

. Support pin may differ or may not be present.

. Body dimensions do not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not exceed

INSTRUMENTS
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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/F 08/2024

NOTES: (continued)

5. Publication IPC-7351 may have alternate designs.
6. 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/F 08/2024

NOTES: (continued)

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