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6.7 fRRAVRFE REF30E. ... 10 0.5 PHIE ..o 26
6.8 TUFAVEFME REF30. ... 15 9.6 HE S EITE T AT I oo 26
T BRI e 19 0.7 FHEBAE 26
TABEE e 19 QO BEETIBIE oo 27
T2BERET VT i 19 11 A =TJib ok — B OSSR oo, 27
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FINA ZADLEE
B4
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REF3016EAIDBZR 1.65V
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REF3025AIDBZR REF3025EAIDBZR 2.5V
REF3030AIDBZR REF3030EAIDBZR 3V
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REF3040AIDBZR REF3040EAIDBZR 4.096V
REF3045EAIDBZR 45V
REF3050EAIDBZR 5.0V
TERD LB
LB PIEREEE (%) BRA7 BT %7%& (ppm/ 1Q (pA)
REF30 +0.2 75 (—-40°C 775 +125°C), 42
65 (—40°C 7°5 +125°C),
50 (0°C 75 70°C)
REF30E +0.1 15 (-40°C ~ +125°C), 27
20 (-40°C ~ +85°C),
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B &R TOBMWERR BRI (FHCRR o0 RY )
B/IME BAME BT
REF30xx 7 \
HEAEELE. IN 225 GND
REF30xxE 6 \Y
A S I R ) 70 mA
BVEIRE -40 125 °C
BRI (T, DR ALE) 150 °C
TR TR LRI (Toyg) -65 150 °C
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(3) REF30 Oft#

(4) REF30E Ofihk

6.3 #HERENERH
H B COBRREEFPHP (FrZRER O ERY)

Be/ME IAFME FONME|  HAL
ViN ASTBIE@ Vour + 0.05(1 55| V
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ILoaD At B @) 25| mA
loap | BFFEFES 10 0l A
Ta ThFIREE -40 125 °C
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6.4 #ICBT 515
REF30XX REF30XXE
PR DBZ (SOT-23) DBZ (SOT-23) BAL
3y 3Ly
Resa BEETGE B~ BT 297.3 218.5 °C/W
ReJc(top) BEAEND—A (L) ~OBUEHT 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. ViN = Vout *+ 300mV, Ciy = 0.1uF. Cout = 1pF. lLoap = OmMA (FFIZFEIRD7ZRNRD)
RTA—H 7 AN | BME BSE RokmE|
REF3012E (1.25V)(")
Vour I 1.24875 125  1.25125 v
WK e -0.1 0.1 %
f =0.1Hz~10Hz 10 uVpp
HAIBEE/ AR
f = 10Hz~10kHz 31 uVrms
A LF¥al—iar  [1.8VEV 575V 4 100  pvv
REF3016E (1.65V)(")
Vour HiJ1 8B 1.64835 165  1.65165 \Y
KRG -0.1 0.1 %
f=0.1Hz~10Hz 13 uVpp
HAIEE/ AR
f = 10Hz~10kHz 35 pVrms
AL LF¥al—ar  [1.8VEV|S575V 10 10| pvv
REF3018E (1.8 V)
Vour HAHEE 1.7982 1.8 1.8018 \Y
RIS -0.1 0.1 %
) f =0.1Hz~10Hz 14 UVpp
WHEE AR
f = 10Hz~10kHz 37 pVrms
A L¥al—var  |Voyurt 300mV < Vi £5.75V 11 125  pviv
REF3020E (2.048 V)
Vour W EIE 2.045952 2.048 2.050048 v
KRS e -0.1 0.1 %
f =0.1Hz~10Hz 16 WVpp
HIIEE /AR
f =10Hz~10kHz 40 puVrms
AL L¥al—iar  |Voyurt 300mV < Vi £5.75V 12 150  pVvIv
REF3025E (2.5 V)
Vour & 2.4975 25 2.5025 v
WK -0.1 0.1 %
) f =0.1Hz~10Hz 20 UVpp
W BIE /AR
f = 10Hz~10kHz 46 uVrms
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6.5 REF30E (i)

TA =25°C, VlN = VOUT + 300mV, ClN = O1|JF\ COUT

= 1uF. lLoap = OMA (FRIZFER D72 ERY)

IRGA—H T AN B/ME HEYE(E BB BfL
\34‘/ L¥al—vary  |Voyurt 300mV < Vi £ 5.75V 13 200 pviv

REF3030E (3.0 V)

Vout BT 2.997 3 3.003 v
KR 2 -0.1 0.1 %
I /% f =0.1Hz~10Hz 24 UVpp

f = 10Hz~10kHz 51 uVrms
A L¥alb—var  |Voyurt 300mV < Vi £5.75V 16 240 vV

REF3033E (3.3 V)

Vour BT 3.2967 3.3 3.3033 v
HIHIE -0.1 0.1 %
NI S f =0.1Hz~10Hz 26 uVpp

f =10Hz~10kHz 54 puVrms
Iy L¥al—var  |Voyrt 300mV < V) £ 5.75V 18 260| pVvIv

REF3040E (4.096 V)

Vout B 4.091904 4096 4.100096 v
HIHIRS B -0.1 0.1 %
HAEE /AR f=0.1Hz~10Hz 33 UVpp
WA B AR f = 10Hz~10kHz 62 pVrms
A LF¥alb—ary  |Voyurt 300mV < Vi < 5.75V 29 300 pvv

REF3045E(4.5V)

Vour ) 4.4955 45 4.5045 \Y
HIHIHS B -0.1 0.1 %
R S f=0.1Hz~10Hz 36 UVpp

f =10Hz~10kHz 66 pVrms
FAv LF¥al—ar  |Voyurt 300mV < Vi £5.75V 41 350 uvIv

REF3050E (5.0 V)

Vour i EE 4.995 5 5.005 v
WIS B -0.1 0.1 %
T f =0.1Hz~10Hz 40 UVpp

f = 10Hz~10kHz 70 pVrms
FAv L¥al—ar  |Vour + 300mV < VIN < 5.75V 87 600 pVvIvV
REF30xxE
0°C £ TA<70°C 15
dVour/dT |HABEDRE @) —40°C < TA < 85°C 6 20| ppm/°C
—40°C < TA < 125°C 15
0000h~1000h 40
Ry 2 e it ppm
1000h~2000h 15

o i ;/7‘5#‘}]“\ FEEE T 0mA < Ioap < 10mA. Vi = Vour + 500mV 3 15| ppmimA

dlioro jj jHﬁD_F FEAYT 0mA > ILoap > ~10mA. Vi = Voure + 500mV 3 150| ppm/mA

Vbo Fry 7 7o EE® 20 2000 mv

Isc A& BT 35 mA
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6.5 REF30E (i)

TA = 2500\ VlN = VOUT + 300mV\ ClN = O1|JF\ COUT = 1UF\ lLOAD =0mA (##bl?ﬂ)/i‘@f;b‘[ﬁ&@)

IWITRA—H T AN w&/ME FRYE(H RAME|  Hfr
|4—> 7 R /I | CL= 1uF T 0.1% ¥ T 2 ms
BIR
| i TA = 25°C 27 .
@ R —40°C < To< 125°C a7 ¥
BREMAR
Cin RIELIEANIZZT Y |_40°C < Tp< 125°C 0.1 uF
it B
LI )ms 7ot o o
CcL ol —40°C < Tp< 125°C 0.1 22| F
(1) REF3012E & REF3016E O/ NEJRELIL 1.8V T,
(2) WERVTROHEIHEM T IR,
(3) =T rH® ESR X, 10mQ 75 500mQ FTOHIFH L2V ET,
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6.6 REF30

Ta =25°C, V|y =5V, lLoap = OMA THUE (FFIZFER D72 ED)

FGA—H \ FANRA BoME BB RociE] W

REF3012 (1.25V)(")

Vour HJEE 1.2475 1.25 1.2525 \
ok 02| %
R f =10Hz~1kHz 14 uVpp

f = 10Hz~10kHz 42 pVrms
T4 ¥ al—rar  |1.8V=VIN<55V 60 190 uvIv

REF3020 (2.048 V)

Vour B 2.044 2.048 2.052 %
HIHAH L 0.2 %
T f =10Hz~1kHz 23 uVpp

f =10Hz~10kHz 65 pVrms
A4 L¥al—rar  |VREF +50mV < VIN £ 5.5V 110 290 uviv

REF3025 (2.5 V)

Vour BT 2495 25 2.505 %
WIS B 0.2 %

f = 10Hz~1kHz 28 uVpp
HAEE /A

f = 10Hz~10kHz 80 pVrms
A4 L¥al—rar  |VREF +50mV < VIN <55V 120 325 AY

REF3030 (3.0 V)

Vour B 2.994 3 3.06 %
HIIRE L 0.2 %

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

f = 10Hz~10kHz 94 uVrms

F4» L¥al—var  |VREF +50mV < VIN < 5.5V 120 375 uvIv

REF3033 (3.3 V)

Vour B 3.294 33 3.306 %
WIS 0.2 %
A f =10Hz~1kHz 36 uVpp

f =10Hz~10kHz 105 puVrms
A2 L¥al—iar  |VREF +50mV < VIN £ 5.5V 130 400 uvIv

REF3040 (4.096 V)

Vour HEE 4.088 4.096 4.104 \Y
HITYIRS BE 0.2 %
R f =10Hz~1kHz 45 uVpp

f = 10Hz~10kHz 128 pVrms
A2 L¥al—rar  |VREF +50mV < VIN £ 5.5V 160 410 uv/Iv
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6.6 REF30 (f5:X)
TA =25°C, VlN =5V, lLOAD =0mA T%ﬁfﬁ_’ (fl%ﬁﬁléﬂiﬂj@fa?b \BEI(V))

STA—F \ F AN BoME OB RociE]| W
REF30xx
0°C < Ta<70°C 20 50
VT F— -30°C < Tp < +85°C 28 60 oo
—40°C < TA < +85°C 30 65
-40°C < Tp < +125°C 35 75
9o |k L —san @ A Slor 228, s 10| ppm
e xT Y 2 4) 25 100|  ppm
0000h~1000h 24
RHIAZ E M ppm
1000h~2000h 15
Vbo Kay 77U NEE 1 50 mvV
Isc A% T 45 mA
s—A RNV /W [CL = 1pF T 0.1% £ T 120 us
EIR
o Ta=25°C 42 50
la i L IR A 40°C < To < +125C 59 pA

(1) REF3012 O/ NERELIX 1.8V T,

(2) WERYTLOYEIHE T ER Y7 2T,

(3) AL Fal —alrOEMEHIIT 4+ —ABL O AR A M AL EEE L E3, 7 ar 8.3.6 22 MRLTLIEEN,
4) BEeXTVLAOTNEICOWTiEEriar 8.3.2 TS CVET,
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6.7 K RAY¥1% REF30E
Ta =25°CT, V|y = 5V, REF3050E ZAEKAVRHEIZAE L ELTZ (FRZELR DR ERD),
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6.7 K RAVH5E REF30E (%)
Ta =25°CC, V|y = 5V, REF3050E ZARFERAFFAEICE L EL (FRIZELIR D22V ERD),
100 40
— VOUT =1.25V = \/DD = 1.8V
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- 20
0 -40 7 26 59 92 125
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36 20
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500 5.075
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=
E /
g’ %0 ” < 5025 A
g / E
3 200 - ~ o N
3 / / ] ° —
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100 /I‘ / = /
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6.7 X RYEE REF30E (o)

Ta = 25°CC. Vjy = 5V, REF3050E %t MHHIEIC i L £L72 (RECFRE D2 RD),

2000 200
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1600 160H — Vout =1.25V, 1kQ R, == Voyr =5V, Open
<)
N N\ 3
I 1200 N g 120
S \\.-, b
S N\ a
g s ’ E
2800 o = 80
>
z Q
=]
3 /
400
\ 40 / J \-
\ A/
b Izl
0 — 0 el | T
10 100 1000 10000 100000 1 10 100 1000 10000 100000 1000000
Frequency (Hz) Frequency (Hz)
B 6-13. /4 X ARY MIVRE *t BB B 6-14. Hha o E—F R 3 BiEE
50 | | | | | | | | | | 80
= C|Ny = 1uF, C = 10uF
W\‘. IN ouT
\.\
40 t
60 \
N
—_ o \\
& = I
— 30 o 40 R 4-""
K] o \ "ﬂf
5 2 N r’
© N P
3
S 20 N
o 20 )
10
0
1 10 100 1000 10000 100000 1000000
0 | | | Frequency (Hz)
0.1 -0.08-0.06-0.04-0.02 0 0.02 0.04 0.06 0.08 0.1 6-16. MRIREL & Ak & DOBAf%
Solder Shift (%)
6-15. (A7 FDER NS A
I_=10mA
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6.7 f{RAIIS1E REF30E (i)
Ta =25°CT, V|y = 5V, REF3050E ZAEKAVRHEIZAE L ELTZ (FRZELIR DR BRD),
—_— VouT = Vin
IL=0mA | — lLoap — Vout
! ! VIN = 5.75V ‘
I =-10mA L L
‘ VIN = 5.2V ‘ ‘ ‘ ‘
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6.8 A RHVFF14: REF30
Ta =25°CT, V|y = 5V, REF3025 ZAZRAVRHEIZEE ] (FRIZELIBRD7ZRWERD)
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6.8 X RAVHE REF30 (i)
Ta =25°CC, V| = 5V, REF3025 ZARERAVFHEICHE A (RrlIZELaR D720 BRD)
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6.8 X RV REF30 (i)

Ta=25°CT, Viy =5V, REF3025 ZfUEAYEEIZAE A (FFISRDIE D72 RD)

= E
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g IN ITo) é
p E
3 2 E
1 kel 1
2 |Vour > 1
S - :
40 ps/div 10 ps/div
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3 3 OO T I i
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2 « . . v ; W
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6.8 X RV REF30 (i)

Ta=25°CT, Viy =5V, REF3025 ZfUEAYEEIZAE A (FFISRDIE D72 RD)
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71 =

REF30 iZEA], BFEE SR Yy 7 BIEV 7 7LV ATYE, ZOT NAADIER N Y% 225 7.2 \TORLET, b
7//15' Q) BEO Qo iE, Q) OEREE 25 Qy OEIE LI E</eDL01 d\/(TXéihi‘@‘ 2 DN—R TIyH

BIEDZE (Vbes — Vbey) 13, IEDIREMRIEARD, ML Ry O Tkl S £+, ZOBEEIL, ADOBRKER-
Qy DR—A Iy HBEEITMES I, ﬁr%iﬁéﬁi# ZORER, MBI FESE FEEIKTFLETA, K

6-32 12T IDIT, NURF v T BIEOHZERIL, Qy D_—RA ZIv X ELEDORERED DT IIIIERIE THDHZ LN
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728870y IR
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WS

R
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7.3 5 RDFRB
7.3.1 EFEL
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7.32BEXFTIUSR

REF30 DEAELAT UL AL, 7 /3 AN 25°CTEEL | $RE SR EH#IPH A A7V LT, 25°CIZ R T L&D
JEOZA L L TEFRSHET, Zhdl1 TRSNET,

abs|Vere ~ Vpost

Vom

VhysT = ( J' 10° (ppm)

(1

ZZ7T,

* VuysT = HEINZEATI R

* VpRrg = 25°COT VIR ES A7V CRIESNT-H BT

* Vpost = 7/ AD 25°CTEIEL | -40°C~+125°COfRESNIZHiH A2 /L LT, 25°CTOEMEIZ R 7oL X
HESZH S

7.3.3BEFYZ F

REF30 1%, D T/RSWRUZMgRZEZRLET, RUZMNAZEIT IREA I TN EEOE{LEL TERINE
9, REF30 i box ORIV 7 MAlE AL T, 0°C~70°C DO#iPH CTHEAERY 7 MEEL 20ppm # 3B L £, Zhix
ZLOT TV r—a TSNS EER RT3, FEEEMIRERPHD —40°C 75 +125°C TiX, REF30 773V
DORYZ NIFEAEE 50ppm ETHIMLET,

7.3.4 /1 X1

REF30 /% 0.1Hz 75 10Hz D& T 50uVpp ARl /A A& AR LT, X 6-49 |T5RLEd, REF30 O /A XE
Eid, B EBEBEBLOEERELLLICEFLET, BN /AR LV EWET B0, BIMOTZ4NH) 7T
AZELTEFETN, HIA B —F R 2> T AC PEREDME F LW E AR L TZEVY,

7.3.5 RHIZTH

FEWiREET, BEEEO M N EBIEORNH Fl3F 22 b2 B U ET, B2 EEihR oL
DINBHINNT, ZO BT OB I E > T LET, REF30 OAERERY 7 M 1%, 0 FEfE2>5 1000 B £ T
24ppm., 1000 FFf2 S 2000 K ET 15ppm TF, 2D /3T A—4(L, 2000 KD, 30 = N — & D IR Tl
ET DL Lo TR S E S,

736 d—F LF¥al—>3>

n—R L¥al—arid, AREROZLICED M NEBIEOELELTERSINET, X 7-2 IR T I, 4 Bzl
E (FVEE) DFEERE AL T, EfERr—RL X2l —ia MIEERITWET, A OBt ST
WBTH—A TA B A TAAZKD | BEARPLE R — A BT D A NG S 4L, REF30xx DANHHT5r—K
Lol —ar O EMRRIENAREIZRVET,

Output Pin
Contact and
Trace Resistance
+
Vour
f
Li
Sense Line Force Line
Load
Meter

J: -
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7.4 TNA ZADWEET— R
7.41 80077 L >IEBE
BABIOED T 7L ABEZNEE T 5T 7V —a Tk, OPA703 51U REF30 %{# AL T, 5V EIF»HT
2T VEEOYT 7L REE A MG TEET, 1 7-3 1 REF3025 2 LT 2.5V OEJEY 771w ZEFE 42 HE T

BHHlE R LET, OPA703 DIEA 7 o MEELERNY 7 ME, REF30 DIERU 7 MEREZMisE L. o EIEBIR T 7V /r—3a
UINT OB 2 — a At U E T,

+5V
o)
REF3025 O +25V
%10 kQ
10 kQ
+B5V
OPA703 ——O 25V
+
- -5V
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7.4.2 T—SIRE

DA T —HAWNET AT NT, VB E AR T 57D L EL-EBE) 7 7L o AR ELLE T, REF30 77
ST REMLIFEAL DA aaL e —F3R0F —& ay NR—RGE LR INOVEE A EFELLCOET, X 7-4 BLO
7-512. 2 DOFERT —HZINEY AT 2 RLUET,

33V REF3033 |— ov+
GND
5Q
Ji 1 uF to
L 1opF
Vs
VREF VCC +
p— —_— 1uFto 10 pF
T 0.1 WF ADS7822 T
Vyy O———— +#In cs Microcontroller
—In Dour
GND DCLOCK

1
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2.5-V Supply
O
5Q
25V
* 1 uF to 10 yF
uFto 10y
T
125V Vg
REF3012 Vg, Vieer Vee
L. R
M ADS8324 1 uF to 10 pF
GND ; I
0Vto1.25V O—— +In cs Microcontroller
—In Dour
|j GND DCLOCK
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87TV —a RE

LIFOT7 7V r—va AFHRIE TI ORGARRICE N6 O TIERL, TI TR O EfMMEEIT e et

PREEWVTZLUER A, fll 2 O B T2 OB ATEIC OV T, BEROE(ETHBIL T ==z il
R0FET, BEREITE FORGBEZMIEL T ANT AL T, VAT AR R T OLERHVET,

81 77U —2a gl

WEEETIX, REF30 (3 Hicar T o a Bl LA, BREMEAMPERIN TOWDEHE ., SiMiE s
(ESR) O/h&sWay 7o b R&EpF v U A AT HEXITFHCER L TSN, ﬂi&tljjjﬂafww’xf X,z

ZLITRFICER RSB0 REF3012 Tl 10pF LA FOK ESR Fy /80 Z 2% L TLZEW, ¥ 8-1 1%,
REF30 OEWEIZ LR A R L COET, IR ANA /SR a7 2, 12 0.1pF ZHESEL £,

@)

I REF30 Zli

—_J
8-1. REF30 D& C L E/XERENIES

82RK&E‘NETFT IV -3y

8-2 I KW BEEBEHDIT7 LA [ ary T ova=yVREE R LET, ZOREIE X, MSP430 NESD ADC <ofthod
MLl B—FEJR ADC 7oL H—EIROIKIEEE /) 16 Bk T4 7~ ADC OiEtle AJJ#EHNT, AR —F
NVAK: F%Yﬂzﬁ:@io\l/«\/v/7bbi‘é‘ EREOU 7L ARIBEEERH LT, AJMESDOL~L 7~ ADC V77
LV ABEOHAS, IRIEEE 7 e/ BB HORELERELEDEREITWET, KHEE S TErRY 7 oA~
T EEEAERAL T ATMERERERLOL L DT RET,

33y _REF3030 3,y
IN OUT

I I 125V
— T

2

20 kQ
MSP430F2013
Ry Rs Launchpad

20kQ
33V
30V vy

T J1.2/A1+ N

T IN+  SD_16
J1BALS y ZA-ADC
-2

v

Vin
BV

30v _REF3012 425y
T . J1.5/Vper
IN OUT f—¢-

Re 0625V
47kQ

R7
47 kQ

C.
47 yF
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8.2.1 51 EL

- EJREE:3.3V

s IRAJJEIE: 6V

o BIEAJEL 5V
+ ADC HHEFE/T::1.25V

DOEFD BEEIL, £5V ORA R —TF AJjEE% ., 1.25V OFLAEEL | VREF L VREF/2 DA EEFPH AR E T
ADC (CEDZEBITE LT B IS IERE ISR 2 28T, ZORBRITEERRBICHT L TR S ICR#ETEDLOI, 2
72 LD #68V DIRW A HFHIZ 72 o CL YEREZR T THRE T 2B DV £ T,

8.2.2 F MR FIE

8-2 |2, MSP430 ®» ADC Afjt5e e AN1ar T oa=y s R4, ZORGF OISR KX 2 RLET, 20
ADC [I\AR—ZHE A ITHERR SV TR, Sk B s 51X ADC O TE A1 B AT OEER O 28 B TF,
GND % HHe LT AR —F AMEB1E, 128 VREF/2 (2347 A&, ZB)EFEA ADC O +VREF/2 DA T
P72 AL AT A I2E o T~ ULy 7B LN ESNALE R HY FT,

823 77— 3  HIkR

1.25 -0.0001
/
1 - -0.00015
S e - ~—
S 0.75 f; -0.0002 ~
g § _y
s // 2 ™~
3 05 5 -0.00025 SN
= ] S
; 0.25 ol -0.0003 AN
/
v -0.00035
"6 5 4 5 2101 23 45 6 % 5482101 23 456
Input Voltage (V) coor “'”F’Ut_\;o"age v _ 000
E 8-3. OPA317 DIHEE & ANEE L DB & 8-4. OPA317 DHHNEBERZE EANERE L DR
150
2 100
£
S =0
2 ~
g N
o -50
3 ~
2 100 N
g N
8 -150
-200

-6 5 4 3 2 -1 0 1 2 3 4 5 6
Input Voltage (V) 003
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8.3 BRICRET H#RER

REF30 773UDY7 7L Ak, FEFITRONay 7T U MEEZFFREL TOES, ZhHDU 7 7L AT, M EEE
HPH 50mV EEIZBEICEETEET, AAFIREOV 7 7L AW TIE, D=V 07 ayk (B S
R L DOBILR (REF3025E)) 12, BEHER) /RN Y 7 7 U NEELAM EOBREZRLET, ER A S22 F o4k
0.47uF KW REWLOEFHALET,

84L 47U b
841 LA 7D FDHL 1>

8-6 |2, REF30 #fi L 7= 7V MEMR (PCB) LA T VOB E/RLET, F/RBETHFHEITKROEBVTT,

« K ESR. 0.1uF O&FIvy NA/A A F o4 REF30 O Vg ([CHERELET,

o THRAARDHIRINES T, VAT LNOMDT 7747 THSARET 1TV T LET,

o YUYR TIUR T —r BT 58, BAD 5 HC, BTV (EMI) JAXDY 77y 7 DI HE T,

o AMHTERELIE, ATREZRIRD T SA RS ELE L £, ZOMAICIY, FAERZE (B—_v s8R e l) 03 EEL

o INA BEUADC ~DAAT ALV 7 7L L ABJEDM D/ F — L B/ MRIZIZ T, JARDE Y77 v 7 %K
L ET,

o TV NG EWATUTRURIRT TR NS U ERRLIR O TS, T U R ET TR NS
FTELIETZFELLRNISICLET, EILTORERG AT, BAICRESEET,

84.2 L1470 A

“toeoc [V B B T 7o Input Pouer Supply

8-6. LA 7 I
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ITNARBLURF AV FOYR—F

91 RFa Ay bDHR—-F

9.1.1 BIZEEH

FTCMOS L —/L »— L—/L |/0 #~<7 7] (SBOS180)
REF29xx 100ppm/°C, 50uA, 3 £ SOT-23 & CMOS L& L
9.2 BiED >4

RN IAT T IRA VIO —EHRUET, BTzt HiligE, v R—rBlOaziz=5¢-Uy—2_
»«/1/9:/7%171?\ BIOV U INEXERIITEAAND I A7 T I ARNEGENET,

(SBVS033)

R91.BEY >
R A=U LA NS V2 PFUTNVETREA ek Y=y 7 g7 | PAR—Reaa=Fa
REF3012 ZHbEIVy s ZHbEIVy T ZHbuI)ys ZHbEIVys ZHBEIVY T
REF3020 ZHoEIVYY Py A ZHoEIIvY ZboxIIvs ZHoEIIvs
REF3025 ZHoEIVYY ZHoEIIvY ZHoEIIvY ZboxsIvs ZHoEIIv s
REF3030 ZHoEIVYY ZHboEIIvY ZHoEIIvy ZHoEIvY ZhoEIIvY
REF3033 ZhoEIIvY ZHoEIIvY ZHoEIIvY ZHoEIvY IHoEIIvY
REF3040 ZhoEIUys ZHoEIIvY ZHoEIYvs ZHbEIvY ZhoEIIvY

9.3 RF¥aAY MOEIMBEMEZITMBAE

RF 2 A MO EHNT DWW TOBEZZ T ERDIZIE, www.tij.co.jp DT /A RBLG7 4 V2 % BIWTLIZE W, (@] 27
Uy 7L TR T D8 BRINTZT R TORGMERICBE T XA = AN S TIAZENTEET, EREOFEMIC
DN, BETSNIZRF 2 A MT aihfb‘éﬁﬁ(uTEJﬁ%’ i AQr={AN

9.4 YR—Fr-UY—-2R

TFTEY R AL AV LAY E2QE™ R —h T+ —F AT, TP =T R ERE ORI LR EHCE T At ek AR
— IS HGENDEES LI LM TEDIGAT T, BEFORIZARBELIZD, MA OERM ALV T52L 7T, it T
T XA RIS ENTEET,

Vo 7EZN TN T o203, BB I TBROFEF RSN DEDTT, ZNUBIETFT A ARV VALY DA

BEAHER T ALO TR T LL TR R AL AV ALY O RfRE KM LSO TIHOET A, THF TR AL RV
ALY DERGHESRLTTESN,

9.5 FHiE

THXP R A AV A Y E2E™ is a trademark of Texas Instruments.
TRTOEEIL, ZNENOFTAEICRBELET,

9.6 HESMEBICET 5 EEFH

20 IC . ESD (2 ko THHET 2 AHHEMEARBY £, TH A AL AV LA VI, IC 20K
A BAERLET, ELOEOROBEORE FIECIEDRVE A, 7 A AR T 2B Zh b T,
A ESD ICEBMHRIE, DT IRMREE T DT A ADTE R E CEIGITDIVET, K72 IC DG, /STA—FHb T

LT I TARSNTOB NI TTHEME D B0 | SR A LT <o TVET,

WY RO L

9.7 H&&

FXA R AL AV LAY I ZE ZORFEEIZIT. AFECKEO BRI OERNEHIN TOET,

26 BHEHZBTT 57— RN 2 (ZE SR RB G PY) &5 Copyright © 2026 Texas Instruments Incorporated

Product Folder Links: REF30 REF30E
English Data Sheet: SBVS032


https://www.ti.com/lit/pdf/sbos180
https://www.ti.com/lit/pdf/sbvs033
https://www.ti.com/product/jp/REF3012?dcmp=dsproject&hqs=pf
https://www.ti.com/product/jp/REF3012?dcmp=dsproject&hqs=sandbuy&#samplebuy
https://www.ti.com/product/jp/REF3012?dcmp=dsproject&hqs=td&#doctype2
https://www.ti.com/product/jp/REF3012?dcmp=dsproject&hqs=sw&#desKit
https://www.ti.com/product/jp/REF3012?dcmp=dsproject&hqs=support&#community
https://www.ti.com/product/jp/REF3020?dcmp=dsproject&hqs=pf
https://www.ti.com/product/jp/REF3020?dcmp=dsproject&hqs=sandbuy&#samplebuy
https://www.ti.com/product/jp/REF3020?dcmp=dsproject&hqs=td&#doctype2
https://www.ti.com/product/jp/REF3020?dcmp=dsproject&hqs=sw&#desKit
https://www.ti.com/product/jp/REF3020?dcmp=dsproject&hqs=support&#community
https://www.ti.com/product/jp/REF3025?dcmp=dsproject&hqs=pf
https://www.ti.com/product/jp/REF3025?dcmp=dsproject&hqs=sandbuy&#samplebuy
https://www.ti.com/product/jp/REF3025?dcmp=dsproject&hqs=td&#doctype2
https://www.ti.com/product/jp/REF3025?dcmp=dsproject&hqs=sw&#desKit
https://www.ti.com/product/jp/REF3025?dcmp=dsproject&hqs=support&#community
https://www.ti.com/product/jp/REF3030?dcmp=dsproject&hqs=pf
https://www.ti.com/product/jp/REF3030?dcmp=dsproject&hqs=sandbuy&#samplebuy
https://www.ti.com/product/jp/REF3030?dcmp=dsproject&hqs=td&#doctype2
https://www.ti.com/product/jp/REF3030?dcmp=dsproject&hqs=sw&#desKit
https://www.ti.com/product/jp/REF3030?dcmp=dsproject&hqs=support&#community
https://www.ti.com/product/jp/REF3033?dcmp=dsproject&hqs=pf
https://www.ti.com/product/jp/REF3033?dcmp=dsproject&hqs=sandbuy&#samplebuy
https://www.ti.com/product/jp/REF3033?dcmp=dsproject&hqs=td&#doctype2
https://www.ti.com/product/jp/REF3033?dcmp=dsproject&hqs=sw&#desKit
https://www.ti.com/product/jp/REF3033?dcmp=dsproject&hqs=support&#community
https://www.ti.com/product/jp/REF3040?dcmp=dsproject&hqs=pf
https://www.ti.com/product/jp/REF3040?dcmp=dsproject&hqs=sandbuy&#samplebuy
https://www.ti.com/product/jp/REF3040?dcmp=dsproject&hqs=td&#doctype2
https://www.ti.com/product/jp/REF3040?dcmp=dsproject&hqs=sw&#desKit
https://www.ti.com/product/jp/REF3040?dcmp=dsproject&hqs=support&#community
https://www.ti.com
https://e2e.ti.com
https://www.ti.com/corp/docs/legal/termsofuse.shtml
https://www.ti.com/lit/pdf/SLYZ022
https://www.ti.com/product/jp/ref30?qgpn=ref30
https://www.ti.com/product/jp/ref30e?qgpn=ref30e
https://www.ti.com/jp/lit/pdf/JAJSES6
https://www.ti.com/jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSES6K&partnum=REF30
https://www.ti.com/product/jp/ref30?qgpn=ref30
https://www.ti.com/product/jp/ref30e?qgpn=ref30e
https://www.ti.com/lit/pdf/SBVS032

I3 TEXAS
INSTRUMENTS REF30, REF30E

www.ti.com/ja-jp JAJSES6K — MARCH 2002 — REVISED DECEMBER 2025
10 EXET IR EE
ERERSRBOFEFIILGETZR L COET, EOUGETREEIIHRGERICEC TOET,
Changes from Revision J (July 2025) to Revision K (December 2025) Page
+ REF30E 7 A ADOREZTIHVY—AROVEREERIC BB TEH L, RF a2 A M2 IRIZH720 REF30E O EE

B2 B 0 oottt ettt ettt ettt b h et et e R AR e s A b bR ARt et s st a s R et ettt s s 1
* REF30E S V—ADIFTIRAAD T LE 2 | DTEZHIBR, oot en e 1
« REF30E 7/ ADVE L AREARTE S L 7L 2 | 27 BBy oo 2
I o= 10| oy = B e L < S 2
o MGV —ARUZE T REF30E TEREEAR A B0 1ot 4
o REF30E ORFIJEFIERIFE ~DUY R T BB, oottt eae e ete e eaeeneas 10
Changes from Revision | (July 2022) to Revision J (July 2025) Page
o FFa2AUMRERZBL THLWT /SA A REF30E /N7 U hOEHATEIMLUELTZ o 1
o FFaAP2EZEL T GPN 4% RE30xX 235 REF30 (T HTL E LT e 1
o REF30E T /8 A RZ IEMMIL LT oottt ettt s et s et ese et e s s e ese e ene s e e enenens 2
o 5V BEU 12V UVLO ORFEHIEFIED B IETN, coeiieeieeiee ettt 10
o NARRIT Y OREERIAERBAIRBERCZ FHTLELT e oo 23
© REF30 GPN DL AT 7 NEEZ BT E LT ettt 25
Changes from Revision H (February 2018) to Revision | (July 2022) Page
o RF2AMRIRIZOIZS TR, K, AHA B IROBE TIEZ TR oo 1
Changes from Revision G (November 2015) to Revision H (February 2018) Page
= Ul A= N N e o= 1 ¥ | TP 23
Changes from Revision F (August 2008) to Revision G (November 2015) Page
o THGlg# I vrvar  TESD &1 e var  VHERBIERIFI v ar VEIZET 7515 RAEBM. ... 1

o [FEMH o ay T 77U —g b ER v ray | [ BIICE T 3HEHEE v ray [ Lr7optria
N FNS RN F2 A DHF— P BT ay T AG= T, N —, Bl ONEXEE# 2 ar 238001
RO X YR o A = DY N = k. < RO UE USROS 1

1M AQZAHII, Nyo—2, BEUENER

LI D=3, A =Tv 3w r =2 BEOESZE T EHR RS TOWET, ZhootFaud, ffEoT
NARZKIL TSN T DR OT —F2TT, ZOT —HITERERINDENDHY | RF 2 A MBRUGETEND
BabdbEd, KT =2 — D7 FUVRUICONTIT, ERIDOFT S —Tar a2 ZHTZS0,
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PACKAGE OPTION ADDENDUM

23-Dec-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 ©)
@ )
PREF3030EAIDBZR Active Preproduction SOT-23 (DBZz) | 3 3000 | LARGE T&R - Call Tl Call Tl -40 to 125
REF3012AIDBZR Active Production SOT-23 (DBZz) | 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 (DBZ) | 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 (DBZz) | 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 (DBZ) | 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 (DBZz) | 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 (DBZ) | 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
REF3025EAIDBZR Active Production SOT-23 (DBZz) | 3 3000 | LARGE T&R - SN Level-1-260C-UNLIM -40 to 125 30EEC
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|
IR T
& © o|( Bo 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 0 0 Sprocket Holes
| |
T T
e | )
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
REF3025EAIDBZR SOT-23 DBz 3 3000 180.0 8.4 3.2 2.85 1.3 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 8.4 315 | 295 | 1.22 | 4.0 8.0 Q3
REF3033AIDBZT SOT-23 DBz 3 250 179.0 8.4 3.15 | 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
REF3025EAIDBZR SOT-23 DBZ 3 3000 210.0 185.0 35.0
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] 4 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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