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REF3016EAIDBZR 1.65V
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(3) REF30 HI#ii%
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6.3 BT &M
78 HARIE G 1 TARRE IS S ( BRIERAULE )
®/ME PFRE BOAME| AL
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ILoaD T @) 25| mA
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6.4 HMEREE R
REF30XX REF30XXE
#air() DBZ (SOT-23) DBZ (SOT-23) My
351 33IM
Roua S5 7S ARG S 297.3 218.5 °C/W
R 6 Jc(top) LEE AT (TR ) #ABHE 128.5 120.6 °C/W
Rous 8 2 r AR AL 91.7 487 °C/W
Wyt 4 TR AEAT 55 12.8 14.5 °CIW
Vg 45 % B BURHIE 25 90.3 48.2 °CIW
Rojcpwoty  |ZEE4N: (JEHS ) #H A3 A °CIW

(1) AXRWEMIRRHELZEL , S5 SPRA9IS3 Nk .

6.5 REF30E
Ta=25°C. V|y=VouT+300mV. Ci\=0.1uF. Coyrt = 1uF H. l oap = OmA ( FRIEAH T )
28 PR B/ME HRUE BRE|  HBfr
REF3012E (1.25V)(")
Vour it L 1.24875 125  1.25125 %
IR BE -0.1 0.1 %
f=0.1Hz & 10Hz 10 uVpp
i PR e
f=10Hz £ 10kHz 31 pVrms
2 % 1R R 18V=<Vy<575V 4 100 uvIiv
REF3016E (1.65V)(")
Vour i 1 L 1.64835 165  1.65165 %
HIRKEBE -0.1 0.1 %
s 8 o W f=0.1Hz & 10Hz 13 uVpp
f=10Hz & 10kHz 35 uVrms
(Al & 18V<V<575V 10 110 uvIv
REF3018E (1.8V)
Vour fr AR 1.7982 1.8 1.8018 v
HIUEREE -0.1 0.1 %
f=0.1Hz & 10Hz 14 uVpp
4 L HL R R
f=10Hz & 10kHz 37 pVrms
gl Voutt 300mV < V| < 5.75V 1 125 Y
REF3020E (2.048V)
Vour i H R 2.045952 2.048 2.050048 \Y
HIHEKRE BE -0.1 0.1 %
f=0.1Hz & 10Hz 16 uVpp
i L L e 7
f=10Hz & 10kHz 40 uVrms
LR PRI R A Voutt 300mV < V| < 5.75V 12 150 Y
REF3025E (2.5V)
Vout i R 2.4975 25 2.5025 \Y
RIUE R P -0.1 0.1 %
f=0.1Hz & 10Hz 20 uVpp
i L L e 7
f=10Hz £ 10kHz 46 pVrms
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6.5 REF30E ( %)
Ta=25°C. VN = Vour+300mV. Ci=0.1uF. Cout = 1uF H. I opp = OmA ( BRIER A VLR )

B Rk B/ME #AME BAME| B
LR PR R R Vour+ 300mV < Vi < 5.75V 13 200 uviv
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6.5 REF30E ( %)
TA= 25°C. VIN = VOUT+ 300mV. CIN = 01|JF\ COUT = 1|JF REN ILOAD =0mA ( K%E'E%ﬁwﬁkﬁ )

24 TR B/ME HARUE BONfE|  Hfr

REF3030E (3.0V)

Vour it R 2.997 3 3.003 %
HIUEKRE BE -0.1 0.1 %

f=0.1Hz & 10Hz 24 uVpp
i o R

f=10Hz % 10kHz 51 uVrms
LR PRI R A Voutt 300mV < V| < 5.75V 16 240 uviv

REF3033E (3.3V)

Vour it R 3.2967 3.3 3.3033 v
RIUA R P -0.1 0.1 %

f=0.1Hz & 10Hz 26 uVpp
i L PR R 7

f=10Hz & 10kHz 54 pVrms
LRI IR A Voutt 300mV < V| < 5.75V 18 260 uviv

REF3040E (4.096V)

Vour i 1 L 4.091904 4.096  4.100096 v
IR BE -0.1 0.1 %
e f=0.1Hz % 10Hz 33 uVpp
i P R f=10Hz % 10kHz 62 pVrms
LRI A Voutt 300mV < V| < 5.75V 29 300 A%

REF3045E(4.5V)

Vour i 1 L 4.4955 45 4.5045 v
HIEREE -0.1 0.1 %

L f=0.1Hz & 10Hz 36 uVpp
AR f=10Hz % 10kHz 66 pVrms
Ak & Voutt 300mV < V| < 5.75V 41 350 AY

REF3050E (5.0V)

Vour o AL 4.995 5 5.005 %
HIHEREE -0.1 0.1 %

f=0.1Hz & 10Hz 40 uVpp
i L L e 7
f=10Hz % 10kHz 70 uVrms
LR PRI R Vout +300mV < VIN < 5.75V 87 600 uvIv
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6.5 REF30E ( %)
Ta=25°C. VN = Vour+300mV. Ci=0.1uF. Cout = 1uF H. I opp = OmA ( BRIER A VLR )

E 24 TR B/ME HAE BKE| B
REF30xxE
0°C < Tp < 70°C 5 15
dVourdT |t HEIRE @ -40°C < TA < 85°C 6 20| ppm/°C
-40°C < TA < 125°C 5 15
0000h Z 1000h 40
KSR e Tk ppm
1000h % 2000h 15
dVour/ FEEAE (RER ) |OmA <loap < 10mA | Viy = Vout + 500mV 3 15| ppm/mA
dlLoap FUERRER (FEBI ) |OMA > loap > - 10mMA , V)y = Vourr + 500mV 3 150| ppm/mA
Voo JE R H (D 20 200 mV
Isc S IR 35 mA
P e e i) e % 0.1% , C_=1uF 2 ms
2
la s TAZ25° il uA
-40°C < Tp < 125°C 37
B
Cin FaE M B AiE | -40°C < To < 125°C 0.1 uF
CL fﬁiﬂ%ﬁ WESEE | 4000 < T, < 125°C 0.1 22| yF

(1) REF3012E il REF3016E (A% H ki i JE Jy 1.8V,
(2) i FHHE 7 7200 2 i B RS o
(3) %2 ESR JEHE N 10mQ % 500mQ
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6.6 REF30
Ta=25°C. ViN=5V H I oap = 0mA ( BRIERH I )
E 24 \ WA A B/ME HAUE BRE| B
REF3012 (1.25V)(")
Vour i H R 1.2475 1.25 1.2525 \Y;
M UERE 0.2 %
f=10Hz Z 1kHz 14 UVpp
i HH P R
f=10Hz % 10kHz 42 uVrms
LR R 1.8V < VIN < 5.5V 60 190  pvv
REF3020 (2.048V)
Vour i R 2.044 2.048 2.052 \Y
WG 1 0.2 %
f=10Hz = 1kHz 23 UVpp
St P R
f=10Hz £ 10kHz 65 pVrms
o gl i VREF + 50mV < VIN < 5.5V 110 290  pviv
REF3025 (2.5V)
Vour i U 2.495 25 2.505 \Y
HIHEKRE 0.2 %
R . f=10Hz # 1kHz 28 UVpp
LR f=10Hz % 10kHz 80 pVrms
LRk R R VREF + 50mV < VIN < 5.5V 120 325 pviv
REF3030 (3.0V)
Vour i HUE 2.994 3 3.06 \
W UE RS B 0.2 %
O f=10Hz = 1kHz 33 UVpp
f=10Hz & 10kHz 94 uVrms
LRk R R VREF + 50mV < VIN < 5.5V 120 375| pviv
REF3033 (3.3V)
Vour i H 3.294 3.3 3.306 v
M UERE 0.2 %
f=10Hz £ 1kHz 36 uVpp
i L LR g
f=10Hz % 10kHz 105 uVrms
LRk R B VREF + 50mV < VIN < 5.5V 130 400 pvv
REF3040 (4.096V)
Vour i H R 4.088 4.096 4.104 \Y;
VIR 1 0.2 %
f=10Hz = 1kHz 45 UVpp
i Y L R —
f=10Hz % 10kHz 128 uVrms
LRk R R VREF + 50mV < VIN < 5.5V 160 410 pviv
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6.6 REF30 (4:)
Ta=25°C. ViN=5V H loap = OmA ( BIERH B )

2% \ RS BME  RRME BKE| B4
REF30xx
0°C < Tp < 70°C 20 50
-30°C < Tp < +85°C 28 60
dVourdT | %t HEIRE® ~40°C < TA < +85°C 30 65/ ppm/°C
—40°C < Tp <
+125°C 35 75
dVout/ L 2% (3) OmA <l pap <25mA ,
dlLoap SERER VN = VRrer + 500mVv() 3 100|  ppm
R E @) 25 100|  ppm
o 0000h Z 1000h 24
Kt et ppm
1000h % 2000h 15
Vbo JEREHLE 1 50 mV
Isc L% HLIA 45 mA
PR A %01%,C =1uF 120 us
YR
| s L Ta=25C 42 50 A
HRAS R
a TR “40°C < T, < +125°C so| "
(1) REF3012 FIsAR I E ) 1.8V
(2)  EFHE T V20 e It TS
(3)  SER AR ML S e TSP R A SRS i AR N TS BRI ER 8.3.6 T
(4) 25 8.3.2 W LN UL T MBI
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6.7 AR - REF30E
Ta=25°C. V|y =5V H REF3050E il T4 A4 ( BRAEA AU ) -

50 25 L L L L L L L L L L

40 20

E 30 € 15
s S
s kS
>3 =3
3 20 2 10
o o
10 5
0 1 1 : 1 0 1 |
0 15 3 45 6 75 9 105 12 135 15 0 15 3 45 6 75 9 105 12 135 15
Temperature Drift (ppm/°C) Te mperature Drift (ppm/°C)
E 6-1. HEE A (-40°C £ +125°C ) HE 6-2. JREE A (-40°C % +85°C )
50 | I I 2.525
40 2.515
s
= [}
S 30 4 2.505
5 5
2 > rememe
3 5
§_ 20 % 2.495
o o
2.485
10
2.475
0 ‘ — ‘ ‘ -40 7 26 59 92 125
0 15 3 45 6 75 9 105 12 135 15 Ambient Temperature (°C)
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6.7 S17R5E - REF30E ( 4%)

Ta=25°C. V|y =5V H REF3050E il T4 A4 ( BRAEA AT ) -

100 40
—\/ouT = 1.25V = VDD = 1.8V
< — Voyr =5V — VDD =55V
£ 36
£ 80 =
g 2
2 5 32
£ o
F 5 28 4////
2 40 /] g ¢¢
> 3 "]
g
3 / =
§ ? \ 4
- 20
0 -40 -7 26 59 92 125
-40 7 26 59 92 125 Temperature (°C)
Ambient Te mperature (°C) Kl 6-8. &S SEE KX AR Vout = 1.25V
B 6-7. ARIARR (EHR ) SERERKRER
40 25
= \/DD = 5.2V
= \/DD = 5.5V
36 20
z —
o 32 Tg’ 15 P
s // = /
8 28 — ¢ 10 |~
3 // @
2 =
o -
24 5
20 0
-40 -7 26 59 92 125 -40 -7 26 59 92 125
Temperature (°C) Ambient Te mperature (°C)
A 6-9. %?é? EE.b’rE':?ELEI’Eﬂ IR R Vout =5V & 6-10. ?ﬁ%i)ﬁﬁ*'—ﬁﬁﬁfﬁl E‘J#\:}?‘\ Vout = 2.5V
500 5.075
= |OUT = OmA == |OUT = 5mA —_— TA =-40C
— IOUT = 1mA — IOUT = 10mA — TA =25C
400 5.05 - TA = 125C
=
E /
% 300 7 ~ 5.025 A
= 2
z / 5
5 200 - ~ 3 N
s // / > 5
a
100 ~ ~ /
//// 4.975
0 /
-40 -7 ) 26 59 92 125 4.95
Ambient Temf)erature (°C) 4.95 5.1 525 5.4 555 5.7
A 6-11. KRR SEEH KRR Vin (V)
& 6-12. ZFEET Vour 5 vin HEIRE
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6.7 S17R5E - REF30E ( 4%)

Ta=25°C. V|y =5V H REF3050E il T4 A4 ( BRAEA AT ) -

2000 200
— VOUT = 1.25V, 100k RL — VOUT = 5V, 1kQ RL
m— \/ouT = 5V, 100kQ R = Vout = 1.25V, Open
1600 160H — Vout =1.25V, 1kQ R, == Voyr =5V, Open
c
ﬁ [0]
I 1200 \\ g 120
S \\.-, b
£ N\ a
© i b IS
2 800 L = 80
3
z Q
5
3 /
400 40
\\ //:/ X;!
|
0 [T 0 el A %-
10 100 1000 10000 100000 1 10 100 1000 10000 100000 1000000
Frequency (Hz) Frequency (Hz)
B 6-13. B4 2 B SR X R B 6-14. P SR MK R
50 | | | | | | | | | | 80
W\ = Cn = 1uF, Cout = 10uF
\\‘
™
40 60 P
\\.
— & ™
£ 30 3 M "
c x 40 M\ g
2 ?;; \ LM
© o N P
2 20 N
g 0 ||
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. HLIRHIH] L SR AR5 R
Solder Shift (%)
B 6-15. BEB H T E
IL=10mA " =
Vi (5.2 V/div) Vin L = OmA ‘
SoLooLolnol — Cour=1uF | | }--:-- : : ‘
— Cour = 10uF — Vour
, . . = lLoAD
Nour (5 V/div) ‘ | | 1 1 I
_____ L‘vouf(zoomv_/qw)__‘
Time(500ps/div) Time (2ms/div)
& 6-17. Bk miRLE 30 &l 6-18. SRR ( LA )
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6.7 S17R5E - REF30E ( 4%)
Ta=25°C. V|y =5V H REF3050E il T4 A4 ( BRAEA AT ) -

‘ — \/ouT —\/in
IL = 0mA — lLoap — Vout
‘ ‘ VIN = 5.75V
:I|_ = -1:0mA ‘ ‘ |
‘ VIN = 5.2V ‘ |
J‘VOUT‘ (200mV/div) L ’\rVOUT (S0mvrdiv)
Time(2ms/div) Time (2ms/div)
B 6-19. fERBAN N ( FEHER ) & 6-20. L&REiEAN B
50 ‘ L 40
- Average
—— Average + Sigma —J\
40 . - Average - Sigma
é 20
2 E /*s—-/W
= 30 = /\/_’_
5 g o \/\‘ /\v/
ks c /‘\_I ~
g 20 @ N r\’“‘/ el
o
g’ 20 \"/\V A/\/\N
10 -
0 1 1 1 1 1 40
0 15 3 45 6 75 9 105 12 135 15 0 50 o (Hr)15° 200 250
Hinowse (oomos) 6-22. KATRE R - 0 3 250 AR
Bl 6-21. NARER A EH 7 B
150 50 L L
- Average 1.25V
- Average + Sigma : 5V
_. 100 | = Average - Sigma
e e — ™ 40
§ /
£ 50 P — S
s L— < 30
& e S
£ o / ~———— g
s 2 20
g o
- -50
10
-100 |—| |—|
0 400 800 1200 1600 2000 0 f r f
Time (Hr) 0 50 100 150 200 250 300 350 400 450 500
A 6-23. KHifEME 1 0 2] 2000 /MK Thermal Hysteresis (ppm)
K 6-24. #URKFE 7 -40°C to 125°C A 1
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6.7 S17R5E - REF30E ( 4%)

Ta=25°C. V|y =5V H REF3050E il T4 A4 ( BRAEA AT ) -

100 | | | | | | | L L 50 L L
1.25V 1.25V
5V 5V

80 40
& 60 & 30
§ 5
= s
S K]
g 40 g 20
a o
20 10
0 T T T T T T T 0 l—l T T T
0 50 100 150 200 250 300 350 400 450 500 0 20 40 60 80 100 120 140 160 180 200
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Al 6-25. #BMELITE -40°C to 125°C JAH 2 ] 6-26. HUEWELH  -40°C to 85°C A 1

75 I I 50 I I I I I I I I I I
1.25V 1.25V
5V 5V

60 40

E 45 E 30
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o o
kS k]
2 2
s 30 g 20
o o
15 10
0 I I I I I I 0 I I I
0 20 40 60 80 100 120 140 160 180 200 0 20 40 60 80 100 120 140 160 180 200
Thermal Hysteresis (ppm) Thermal Hysteresis (ppm)
& 6-27. #URHFEJTE -40°C to 85°C A Hj 2 Bl 6-28. #GRHFE & 0°C to 70°C A 1
100 L L L L L L
1.25V
5V
80
£ 60
c
il
=
=3
3 40
o
20
0 I I I I I I I
0O 20 40 60 80 100 120 140 160 180 200
Thermal Hysteresis (ppm)
El 6-29. #IBHE A 0°C to 70°C FHH 2
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6.8 fuAlkH%: - REF30
Ta=25°C, V=5V, H REF3025 FT- st A5 ( RAE S H Ui )

50 100 —
45 90
40 — 80
o 35 o 70
= =
> 30 S 60
] o
5 25 5 50
Qo Qo
E 20 £ 40
=} =]
Z 15 Z 30
10 | 20
5 10
0 1 T T T T T 1 0 S R I R
5 10 15 20 25 30 35 40 45 50 55 60 65 5 10 15 20 25 30 35 40 45 50 55 60 65
Drift (ppm/°C) Drift (ppm/°C)
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2.502 35
—
2.500 - \‘\ 3
S / N :E/
< 2.498 o 25
S / f \ 3 |
s N S
S 249 / ?g 20
‘g_ 4
= 2494 / € 15
e} €
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2.492 / = 10
/
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-40 -20 O 20 40 60 80 100 120 140 -40 -20 O 20 40 60 80 100 120 140
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6 60
5 L 50 ——
< |t
£ / ///
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2 3 — EREN)
E // s
S b
x 2 20
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@
S
1 10
0 0
-40 -20 0 20 40 60 80 100 120 140 -40 -20 0 20 40 60 80 100 120 140
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B 6-34. AW HREZ MKXER &l 6-35. AR SRE KRR
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6.8 LU - REF30 ( 4%)

Ta=25°C, Viy=5V, H REF3025 A T- st A5 ( BRAE S H Ui )

200 100
~ '/
150 —~ A
s AN @ 10 ==
S \ s =
=2 3
s 100 =
g ™~ g Ze
3 50 =
« a
) = v
< . \ 3 041 —
N =
-50 0.01
40 20 0 20 40 60 80 100 120 140 1 10 100 1k 10k 100k
Temperature (°C) Frequency (Hz)
&l 6-36. REFEBE SEFAHE Bl 6-37. Fyi P HL S HRFIRIR R
90 2500010
80 I 2.500000
\\
70 Ny 2.499990 /
N —
60 NG < 2.499980 /
o \\ S /
T 50 ! & 2.499970 L.
N o
g 40 NG 2499960 //
N
< N 3 2499950 /
N o /
2 N 2.499940 o
N
10 RN 2.499930
N
0 b 2.499920
1 10 100 1k 10k 100k 25 3 33 : | ‘\1/'5 ° 55 6
Frequency (Hz) veply (V)
Ny ik
) 6-38. B SHURIER R
Bl 6-39. Hrih iR 5 HIFHEZ FRRA
2.500200 2.500010
2.500100 / 2.500000
2.500000 / 2499990
s S \
Y 2.499900 // o 2499980
& 2.499800 2 5 499970 \
s o .
2 2499700 Z \ "
3 2 2.499960
g 2.499600 3 \
2 459500 2.499950 \
2.499940
2.499400 / —""
2 499300 2.499930
25 3 35 4 45 5 5.5 6 0 5 10 15 20 25 30
Supply (V) Load Current (mA)
| 6-40. frH B E S IR R Z H KRR
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6.8 HAIREE - REF30 ( 4%)
Ta=25°C, VN =5V, H REF3025 M T BB ( FRaAER A3 )

SR o : ]
2 E : : : ]
z |v 2t ]
g IN © f é
© - ]
SN DU SUU I U T
= b ] 4000 U OO U O N 3
; 5 F : ]
% Vour S - Vour ]
; -~ e T T P P E
3 B ]
40 ps/div 10 ps/div
C|_=0,3VE?JJ CL=O,5V)_EL|[§7J
B 6-42. [y K08 B &l 6-43. BRI N
= L2 mA o A
: I |
B S 1L=0mA
2 :
3 3 T T A . ;
= € o S .
g o Vour
2 k : : : ; W
10 ps/div 10 ps/div
B 6-44. L BR BRI BL CL=0
& 6-45. 0mA Z 1mA fiBE
1 =5mA =6 mA
Vol =0mATT }r [ _,_IE,z_(Lmﬁ ) _ﬂrﬁﬂm_”ww
= >
2 2
o _VOUT_ : : o
N \(’_ N
10 ps/div 40 ps/div
C.=0 C.=1uF
& 6-46. 0mA % 5mA fERBEES & 6-47. 1mA Z 6mA fiEBE
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6.8 JLALRR: - REF30 ( 4¢)
Ta=25°C, V|y =5V, H REF3025 M Sttt ( BraAR B A3 )

20 mV/div

TTTTTT]

10 pV/div

TTTT T

[TTTTTT

100 ps/div
C.=1uF

& 6-48. 1mA & 25mA NEBRES

1.0 s/div
& 6-49. 0.1Hz & 10Hz M7=
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0

80

70

60

50

40

vd

30

0

v’\\
\\b

\A

A \

N

20

Al

Time (hours)
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7 VE4H B

71 iR

REF30 &Ik, MBI . 77.2 Ron T ERZEAmI . &EE Q) M Q LI/ WE |, 15 Q AR
BRERT Qo MHIRE . HANERAES IR 2 7 (Vbey - Vbey) BAA IR REL , Hpidimid fpH Ry Mk
BTBORIFAIN B BA R B Qo MU A B R e o fhr 7 A )t S S B B IR BETE 9% e Bt P LR ) 25
(K 8-32 PR ) & Qo MR A SR AR L I YR ARl AR e Mt P2 R BT B

7.2 DIRETTHE K]

% +

+ + Ry
Vbe, Vbe,
Q, Q,
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7.3 Fpi: Ui
7.3.1 BEHE

REF30 s 25| LA K LR . REF3012 Br4l , €7 BRI RACEFEBEN 1.8V, A H LM T , REF30 mliEik
TR EE 1mV B REIEEEET. TR s , SRR VMM EREES AR BFRRR.

REF30 HAMKERASHEM , IR EMEER BRI E. SR TR AESHER N 420 A, BNEETERN
FIf KA TN 59 n A. BEAh | BB IR E BN F YR R VS Bl N AR iE /N T 2.5 A, W 7-1 Fioss

R TR 72 B P A HE L IS 4 T 20 REF30 I A)VH FE i T S Y i A5 s UL A P B PR T AN At BELATE FO)
FEL Y P e B G e 2K i) AL
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1 1.5 2 25 3 35 4 45 5 55 6
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abs|Vere — Veost 6
Vhyst = ( | v +10” (ppm)
NOM 1)

Hrp

° VHYST = l‘[‘ﬁﬂ‘]%ﬂﬂg(%

* Vpge = f£ 25°C TREAE PR II45 040 LR

* Vpost = H#sh7E 25°C T igfT , 7E48 e B N A 0k 2 2] 25°C J5 IS (1% H fLE

7.3.3 /5=

REF30 &R T HR/MERIRE | X E¥81E LN i iR A8 L. EFE N & W A2 775 , REF30 7E 0°C F
70°C T EA WAL 250 20ppm , BLIE 242 N BT A A R EREVE R . 5T - 40°C & +125°C Dk
FEYEHE , REF30 RVIEEFL K16 42 50ppm (1) 4L R 4E .

7.3.4 BEAE RS

REF30 4 B AL T 50 1 Vpp , $1%EALE 0.1Hz & 10Hz 2 0i] |, t& 6-49 Fix. REF30 ()0 75 e B 4 H T
AR FERG N . w]f P& A E I SR o3t 4t e 7= /KPR B Ofdn HE FH AN & FRARAS PR RE

7.3.5 KHiE &

KIAR 1 A 45 S e S A LA A B LE N R A . WK E 2R T L B, SERUsBE RS

[E]TI98/N . REF30 f M ARy 24ppm (0 /NEFE] 1000 /NF ) AT 15ppm (1000 /N E] 2000 /M ) o 12
O IERLAE 2000 /N HIRR A E IR 30 AN E A RARAL .

7.3.6 A EIHBE

BRI T AR IR AR S B S R AR . (T 4 RIIE (PR SCINE ) D7 VR T AR B ) Gk R
W 7-2 B . 482 2 i o] A0 fih X sk 1) i 1) 28 R0 B 28 £ FAA fik RN 51 28 e BEL A S T vEE ik ) 4% e
REF30xx =AM 7s .

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

J: -
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7.4.1 BEEHE
o TS5 B4 fIE Je v fp B N, AT fd A OPA703 I REF30 J@ it +5V A YRR G . B 7-3 e THT
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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 ©)
@ ©)
PREF3030EAIDBZR Active  Preproduction  SOT-23 (DBZ) | 3 3000 | LARGE T&R - Call TI 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 (DBZ) | 3 250 | SMALL T&R Yes NIPDAUAG Level-1-260C-UNLIM -40 to 125 R30A
REF3012AIDBZT.B Active Production SOT-23 (DBZ) | 3 250 | SMALL T&R Yes NIPDAUAG Level-1-260C-UNLIM -40 to 125 R30A
REF3012EAIDBZR Active Production SOT-23 (DBZ) | 3 3000 | LARGE T&R Yes SN Level-1-260C-UNLIM -40 to 125 30EAC
REF3016EAIDBZR Active Production SOT-23 (DBZ) | 3 3000 | LARGE T&R Yes SN Level-1-260C-UNLIM -40 to 125 30EBC
REF3018EAIDBZR Active Production SOT-23 (DBZ) | 3 3000 | LARGE T&R Yes SN Level-1-260C-UNLIM -40 to 125 30ECC
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 (DBZ) | 3 250 | SMALL T&R Yes NIPDAUAG Level-1-260C-UNLIM -40 to 125 R30B
REF3020AIDBZT.B Active Production SOT-23 (DBZ) | 3 250 | SMALL T&R Yes NIPDAUAG Level-1-260C-UNLIM -40 to 125 R30B
REF3020EAIDBZR Active Production SOT-23 (DBZ) | 3 3000 | LARGE T&R Yes SN Level-1-260C-UNLIM -40 to 125 30EDC
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 (DBZ) | 3 250 | SMALL T&R Yes NIPDAUAG Level-1-260C-UNLIM -40 to 125 R30C
REF3025AIDBZT.B Active Production SOT-23 (DBZ) | 3 250 | SMALL T&R Yes NIPDAUAG Level-1-260C-UNLIM -40 to 125 R30C
REF3025EAIDBZR Active Production SOT-23 (DBZ) | 3 3000 | LARGE T&R Yes 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 (DBZ) | 3 250 | SMALL T&R Yes NIPDAUAG Level-1-260C-UNLIM -40 to 125 R30F
REF3030EAIDBZR Active Production SOT-23 (DBZ) | 3 3000 | LARGE T&R Yes SN Level-1-260C-UNLIM -40 to 125 30EFC
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 (DBZ) | 3 250 | SMALL T&R Yes NIPDAUAG Level-1-260C-UNLIM -40 to 125 R30D
REF3033AIDBZT.B Active Production SOT-23 (DBZ) | 3 250 | SMALL T&R Yes NIPDAUAG Level-1-260C-UNLIM -40 to 125 R30D
REF3033EAIDBZR Active Production SOT-23 (DBZ) | 3 3000 | LARGE T&R Yes SN Level-1-260C-UNLIM -40 to 125 30EGC
REF3040AIDBZR Active Production SOT-23 (DBZ) | 3 3000 | LARGE T&R Yes NIPDAUAG Level-1-260C-UNLIM -40 to 125 R30E
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Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
(1) %) @3) Ball material Peak reflow (6)
4 (©)]
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 (DBZ) | 3 250 | SMALL T&R Yes NIPDAUAG Level-1-260C-UNLIM -40to 125 R30E
REF3040AIDBZT.B Active Production SOT-23 (DBZz) | 3 250 | SMALL T&R Yes NIPDAUAG Level-1-260C-UNLIM -40 to 125 R30E
REF3040EAIDBZR Active Production SOT-23 (DBZ) | 3 3000 | LARGE T&R Yes SN Level-1-260C-UNLIM -40 to 125 30EHC
REF3050EAIDBZR Active Production SOT-23 (DBZ) | 3 3000 | LARGE T&R Yes SN Level-1-260C-UNLIM -40 to 125 30EJC

@ 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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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
A |<— KO 4 P1—p|
oo o olo 000 T
o |eo o | Bo ‘l"
. DiaRriit!er ' '
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
Q1 : Q2 Q1 : ﬁ
Q3 : Q4 Q3 : User Direction of Feed
— |
Pocket a‘ugdrants
*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
REF3012EAIDBZR SOT-23 DBz 3 3000 180.0 8.4 3.2 2.85 1.3 4.0 8.0 Q3
REF3016EAIDBZR SOT-23 DBz 3 3000 180.0 8.4 3.2 2.85 1.3 4.0 8.0 Q3
REF3018EAIDBZR SOT-23 DBZ 3 3000 180.0 8.4 3.2 2.85 1.3 4.0 8.0 Q3
REF3020AIDBZR SOT-23 | DBZ 3 3000 179.0 8.4 315 | 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
REF3020EAIDBZR SOT-23 DBz 3 3000 180.0 8.4 3.2 2.85 1.3 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
REF3030EAIDBZR SOT-23 | DBz 3 3000 180.0 8.4 32 | 285 | 13 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 3.15 | 295 | 1.22 4.0 8.0 Q3
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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)

REF3033EAIDBZR SOT-23 DBz 3 3000 180.0 8.4 3.2 2.85 1.3 4.0 8.0 Q3
REF3040AIDBZR SOT-23 DBZ 3 3000 179.0 8.4 315 | 295 | 1.22 4.0 8.0 Q3
REF3040AIDBZT SOT-23 DBZ 3 250 179.0 8.4 315 | 295 | 1.22 4.0 8.0 Q3
REF3040EAIDBZR SOT-23 DBZ 3 3000 180.0 8.4 3.2 2.85 13 4.0 8.0 Q3
REF3050EAIDBZR SOT-23 DBz 3 3000 180.0 8.4 3.2 2.85 1.3 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

REF3012EAIDBZR SOT-23 DBZ 3 3000 210.0 185.0 35.0
REF3016EAIDBZR SOT-23 DBz 3 3000 210.0 185.0 35.0
REF3018EAIDBZR SOT-23 DBz 3 3000 210.0 185.0 35.0
REF3020AIDBZR SOT-23 DBZ 3 3000 200.0 183.0 25.0
REF3020AIDBZT SOT-23 DBZ 3 250 200.0 183.0 25.0
REF3020EAIDBZR SOT-23 DBz 3 3000 210.0 185.0 35.0
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
REF3030EAIDBZR SOT-23 DBZ 3 3000 210.0 185.0 35.0
REF3033AIDBZR SOT-23 DBz 3 3000 200.0 183.0 25.0
REF3033AIDBZT SOT-23 DBz 3 250 200.0 183.0 25.0
REF3033EAIDBZR SOT-23 DBz 3 3000 210.0 185.0 35.0
REF3040AIDBZR SOT-23 DBZ 3 3000 200.0 183.0 25.0
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Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
REF3040AIDBZT SOT-23 DBZ 3 250 200.0 183.0 25.0
REF3040EAIDBZR SOT-23 DBz 3 3000 210.0 185.0 35.0
REF3050EAIDBZR SOT-23 DBz 3 3000 210.0 185.0 35.0
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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
www.ti.com



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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