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5 7\ ALK
BTNV HAEE
REF5020 2.048V
REF5025 2.5V
REF5030 3V
REF5040 4.096V
REF5045 4.5V
REF5050 5V
REF5010 10V

6 EVBRE K UHEE

O
DNC® | 1 8 | pNnc™
Vin | 2 7 | NC@
REF50xx
TEMP | 3 6 | Vour
GND | 4 5 | TRIM/NR
NOTES: (1) DNC = Do not connect.
(2) NC = No internal connection.
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NC 7 PR R L
DNC 8 R
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7.4 (BT 5 1EH
REF50xx
B mEE (1) D (SOIC) DGK (VSSOP) BiAE
8 8

Resa PEE DB P~ OFMEHT 15 160.9 °CIW
Reuc(top) BB o —A (L) ~OEEHT 63.4 53.9 °C/W
Ress BEA DD IER A~ DEEHL 57.1 82.3 °CIW
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7.5 BRBIEHE

R D72 RD Ta=25°C. l.oap = 0. C_ = 1uF, V|y = (VouT + 0.2V)~18V

SR FANEHE L REE  BocE| wm
HABE
55\553%/?N(\</01Lgv_ 2.048V)(1, 2048
REF5025 25
REF5030 3.0
Vour A IE REF5040 4.096 v
REF5045 45
REF5050 5.0
REF5010 10.0
PG 7L —R FTRCOBFEAT a2 -0.05% 0.05%
IR EE R L —R FTRTCOBEEAT vz -0.1% 0.1%
AR
€npp SV E P/ AR f=0.1Hz~10Hz 3 PVpp/V
en HABE /AR f= 10Hz~1kHz 0.9 UWVrms/V
HABEDORERYZH
dVour/dT HIABEEDRERY 7k
E V=R 2.5 3 ppm/°C
BRAETL—R 3 8 ppm/°C
SAv LR 2l —ay
Vin = (Vout + 0.2)~18V4) 0.1 1 ppm/V
AV G4 L Fal—a _
o(avl) TA v LFal—ays }r//'\N:__ngCT: 102'?,/6(4) 02 ] opmiV
AR Rl —vay
P o o] o
AVoai) AL ¥l —iay -10mA <l oap < 10mA,
ViN = Vour + 0.75V 50 ppm/mA
Tp = -40°C~125°C®)
SR ER
Isc A T Vour =0 25 mA
B xFYLRE) ©)
EIL—R VSSOP-8  |#12/1 1 50 ppm
HHET L —F VSSOP-8 | #1711 70 ppm
w7 L—K SOIC-8 P AT 70 ppm
By L —R SOIC-8 FAT 1 90 ppm
AN VSSOP-8 YA 2 40 ppm
ERET L —R VSSOP-8 |12/ 2 40 ppm
SN SOIC-8 YA 2 50 ppm
BT —F SOIC-8 PAI 2 50 ppm
RHRENEC
VSSOP-8 | 0~1000 HfH 50 ppM/1000 I
VSSOP-8 | 1000~2000 K] 25 ppm/1000 H[H]
SoIC-8 0~1000 F[H] 22 ppm/1000 H[H]
SoIC-8 1000~2000 K H] 18 ppm/1000 K
TEMP &>
EIEH Ta = 25°CH¥ 575 mv
1 R Ta = -40°C~125°C 2.64 mv/°C
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7.5 BERHIFFTE (continued)

INTA=F

fl%aﬂiéﬂﬁ@iﬁb‘[ﬁ@\ TA =25°C, lLOAD =0, CL = 1|JF\ VIN = (VOUT + 02V)’V18V

www.ti.com/ja-jp
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7.5 BERHIFFTE (continued)
fl%aﬂiéﬂﬁ@iﬁb‘[ﬁ@\ TA =25°C, lLOAD =0, CL = 1|JF\ VIN = (VOUT + 02V)’V18V
SR \ F AN Y rEE  Bam|
E
Vs IAE B0 Vour 18 v
\ 0.8 1 mA
CEgIRE ey Tp = -40°C~125°C 1.2 mA
L LE
R -40 125 C
W=D 55 125 °C

(1) Vour £2.5V OBE ., K/MERELEL 2.7V T,

(2) BEXTVLRAOFNEICHOWTIL, 7 a 9.3.3 TEEMICHRHASL TOET,
(3)  TAMERI N HFHFENIZT AR CIELTZT —4,

(4) REF5020 #Br<, ZZT. V|y = 2.7V~18V

(5) REF5020 %BR<, 22T, V|y =3V
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7.6 ARBIEE

REIZFEAR DR RD Ta =25°C. loap = 0, Vg = Vour + 0.2V, Vout £ 2.5V DYt h/NERETLX 2.7V T,

S 5
ks | g
3 S
g g i
O‘LD‘OLOOLDOLOO‘LD O‘Ln‘O‘LO‘O‘LD‘O‘LD‘O‘LO‘O O‘ O O O O O o ‘O‘ ‘O‘ ‘O‘ o O o ‘O‘ o O o
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160 0.8
+125°C
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7.6 X FRHIFE (continued)

%ﬁ:%ﬂﬁ@tﬁb\ﬁﬁo\ TA =25°C. lLOAD =0, VS = VOUT + 0.2V, VOUT 25V @i}%/ﬁ\\ %/J‘%{E% 1% 2.7V Tf;ﬁo

250125 0.9
2.50100
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S 250025 S
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2.49875710 - ; - . 03
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Temperature (°C)
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= 900
c 850
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3 2 800 4
2 800 e P
[0
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] 700 700
A
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50 25 0 25 50 75 100 125 2 3 45 6 7 8 9 10 1112 13 14 15 16 17 18
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0.5 35 i
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g 5
g 0.1 5 20 I —
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3 3 15
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s 3]
g -0.2 E 10
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5
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7.6 X FRHIFE (continued)

RFIZREAR DR RD Ta =25°C. lLoap = 0, Vg = Vour + 0.2V, Vout £ 2.5V DYt h/NERELX 2.7V T,

= 100
< 80
z
P
= % 60
3 =
g % SN
3 i
o
Z 20
.1s/div 10 2030 50 100 200 500 10002000 10000 30000
Frequency(Hz)
7-13.0.1Hz~10Hz D/ 4 X 7444. J4 X - AR FIVEBE
—_— T | T YT
= _V|N : I : : : Y
, SV/CIV e <o
P i : : : : : : : : : ]
Vin M
2V/div S P
LV, o
1W/div b . ouT /"‘ . 1V/d|v.
40us/div 400us/div
REF5025. C_ = 1yF REF5025, C, = 10pF
B715. R9— b7 v/ B716. 29— b7y
fffff +10MA r -t -
oo 0 .
doma fror
10mA/div " " A S T
1mA.div
10mV/div
5mV/div

Time (200 us/Div)
C|_ =1uF. IOUT =1mA
7-17. BHRE

200us/div
C|_ =1uF, IOUT =10mA
7-18. B TBE
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7.6 X FRHIFE (continued)

FRICELIR D7RUNRY | Ta = 25°C, I oap = 0. Vs = Vout + 0.2V, Vour £ 2.5V D54, S/NEREEIX 2.7V TT,

10mA/div : .

1mA/div
5mV/div
200us/div 200ps/div
CL = 10pF. lgoyt = TMA CL = 10yF, lpyt = 10mA
7-19. BTHEE 7-20. A8

500mV/div :

500mV/div

5mV/div

5mV/div

20us/div 100us/div
CL=1uF C_ = 10pF
7-21. 54 ViliE 7-22. 54 ViBk

250 250
— 200 _ 200
£ £
g g
— 150 — 150
= =
3 3
T 100 & 100
%) 7]
[0 (9]
g 50 g 50
o =)
E 2 ) e ———————
5 0 = 0
s s
> 35
© 50 © 50

-100 -100

0 100 200 300 400 500 600 700 800 900 1000 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000
Hours Hours
VSSOP-8 VSSOP-8
7-23. REF50xx DRARERE (R#D 1000 F5RE) B 7-24. REF50xx D RAREM (2 FHD 1000 F5H)
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7.6 X FRHIFE (continued)

RRIZELIR DZRNRD | Ta =25°C. lLoap = 0, Vg = Vour + 0.2V, Vout £ 2.5V DGE . R/NEJRERIT 2.7V TT,

Output Voltage Stability (ppm)
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Output Voltage Stability (ppm)
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Output Voltage Stability (ppm)
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Output Voltage Stability (ppm)
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7-28. REF50xx DRHIREM (RHID 1000 F5f)

Output Voltage Stability (ppm)
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8 NS A —# AIEIER
EHAHT OBUC LD EE) : REF50xx O RUE |2l H S AR EHIZ N E B IRGR BN B2 D72 | E{suuﬁ“bu’f‘ﬂéné
ETNRAADE AIWZAR AN ELCET, T A AOHEM A B L OB AN A3, MO BIEOT 7 M EEIL,

DRGSRV 7 MERR AR N SED /lREME DV £, ZORGENFEAET LA RRIRIL, U7 —:mAT TT
¥

ZONRERT T, BEF 36 [HOT ANAREE TV — DY _R— AN L CH U MNERIZ BT, ~X—RARD A
— =R AV T — - u T AN EFEHLEL, VT — a7 AT, X 8-1 ITTRTE DT, FUER
X FR4 MEFCHER SV CUOVET, SR OEEIE 0.8mm, &L 13mm x 13mm T3,

HUEEE T 7 e— 7o AOFIEE T, RERE SISO ClIESNE T, BELRV T OEHEN R 7 M| (X
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KR FELETHHEEIT MEL) 70— ToNDON KT, ZOXIR LA T IS4 T ABJERSSHICVT7RLE
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Drift Pre-Soldering (ppm/°C) - SOIC Package

8-4. ¥HEfFHFFIDO KY 7 FDS#EL. SOIC /Sy T —

R 2 3 4 5 6 7 8
Drift Post Soldering (ppm/°C) - SOIC package
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Drift Distribution Pre-Soldering (ppm/°C) - MSOP Package

B 8-6. HHfTIFEIDO KUY 7 D4k, VSSOP /Sy
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Drift Distribution Post-Soldering (ppm/°C) - MSOP Package
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Drift Shift Distribution (ppm/°C) - SOIC Package
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Drift Shift Distribution due to Soldering (ppm/°C) - MSOP Package
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9 F¥4HsiEA
9.1 &

REF50xx (%, BN EEREE LRV 7 b REB 4 D IR SV R/ A X TRt D/ R vy 7B
V7 7L AD7 73U T T, REF50xx O 7 vy ZIKNZDOWTIE, BZ7var 9.2 28U TLES0Y,

9.2 EET Oy IH
Vin
REF50xx
R2 R1
ot YW WA
G) (10uA
at +25°C)
TEMP R4 O Vour
oT O +
10kQ2 R3
p> W O TRIM/NR
AR5 1.2v 1kQ
60kQ -
END
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9.3 #BESKEA

9.3.1 BEEER

TR DR+ (TEMP, £ 3) 1E. £ 60kQ DY — A AL —X LV ATIREIKFE T D2EEH 2L ET, X 7-8
ORI, HATEIEIZIR DO LA OBIRIZIE VN ET,

VTEMP PIN = 509mV +2.64 x T (OC) (1)
ZOEANIF T O RHRIRE R L, § £15°COMPH CEM T, — KA EMEREEREICEL TOEEA
N, 2OV AL CRER(LERTIES, THal B OREEMEEZITOIZENTEET, 30°COIREE/LIT
TEMP B> OEENRK 79mV 2T A2 LicssLET,

TEMP EANEE AL E—H U ATT (B7vay 9.2 25 ), ZOEUNERA L E—F U ADEEEAr— R T HEHE
RZENAEUETA, 2OV T Vour DREEICREE MFLERE A,
KA =& ZATIC L DAL BT HT-D . OPA333, OPA335, OPA376 72X DIRERY 7 D/NEWA T T %
FEHLT, B 9-1 IR T 92, TEMP v D 1% 3y 77 L E T,

+V

®)
REF50xx
- o—DNC  DNC |0
26%/\T/EMCP o OPAY n el
+ TEMP  Vour [—o0
— f GND TRIM/NR [—O

NOTE: (1) Low drift op amp, such as the OPA333, OPA335, or OPA376.
9-1. TEMP EXHAODNy T 7 U T

9.3.2:BERVUT b+

REF50xx IZRUZ FMAZENEBR/INRIZRA IR FFIN TWVET, FUTZMAEIL BEICHTAHNEEOEILELTE
EFEINFET, FUTZNE, R 2 1SN T ARy I AF R A HEHL CGEHE S ET,

Drlft — ( VOUTMAX - VOUTMIN ) x 106(ppm)

Vour x Temp Range )

REF50xx Dig KRV 7 MEE I, m7 L —R "=V a Tl 3ppm/°C, #ZHES L —R Tl 8ppm/°C T,
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9.33#MERTFUIR

REF50xx DEAEAT VL A, 773 A% 25°CTENMESH | f8E SR EFIHN TT A ZDOY A7 V2 FATL THD
25°CICRDEE D, HTEEDZE(LEL TERSNET, BALRAT VAL A3 DINTEKHATEET,

V -V,
Viysy = [M] 10° (ppm)

Viom 3)

ZZT,
* Vuyst=REAT VU (ppm HAfL)
. VNom—?Eﬂiéhﬁ_Hjjjeﬁ

o Vpre=25°COTVIRE VA7 CRIESNIZH 18
s VposT=7 /A% 25°CH b5 40°C~125°C®ﬁ;£(mf§%ﬁT\ﬂﬂ'a/yb\ 25°CIZ L7~ Il E S - H ) EBE

9.3.4 /4 X%tk

REF50xx 7 73U D4 L OREHER 72 0.1HZ~10Hz OEE /A X%, B7ar 7.6 ORIORUET, HIJEELIE
BEISC T, IAREBEN EFLET, B /AKX LAV T D720 BIDO T A NZ) T a4 2 TEES
N, HIIA B —=F AL THREIME FLARWIIEEL TLIEE N,

F =B e R—=H IR DIy I AR - /7“7L/1/ T IV —arTIA R E/MEL ., M %ﬂijﬁtﬁ“éﬁﬁi@ﬁéfﬂi _Ob‘

'miﬁiTJ77v/x@ADsz DEEE | F BJF%FJ77V/Z@ADCHE DR 2 5] [EE
77V A ADC MYERE~D R 3 3 4BJ®7%H& THA - /Jv—*ﬂ“/l/%?%ﬁ’%fd?éb\
+VsyuppLy
@)
REF50xx
O—{ DNC DNC —O
Vin NC I—O
O— TEMP  Vour [—O
GND TRIM/NR —1_c1
T 1uF

B 9-2. TRIM/INR E#{ER L~/ A XER

9.3.5 RMARTEMH

DO HERT SAAL RSB OB LY | LB I ER T A Ly r— UM B O W BRI 72224678
FELET, ZNbD Bkl BT 5/ 307 —2nb A A ~DEF| J:@ B EIEY 7 7L v AD D B I R 0
P L EHICETLET, ZOIIRE(LDEIX, 7 —F > —MTEMZEME (34 REIRYZR (LTD)) EFEEND /3T A
—ZTHESHTWET, LTD OFtR sz, X4 1TRLET, LTD 0)1ﬁ I, R OIS THAIEEN &R 7
FEDSAIEIE, RFRORIEIZISC TEEME F 558 13 AITR0 28R L TIESW, REF50xx D417 4000
R OEMEIZI T DI EEDORY 7 M| X 7-23 775K 7-30 £TITRLET,

~ (Voutlg = Vourln) 108

LTD(ppm)|,_, = Vour|
OUT =g (4)

ZZ7T

«  LTD(ppm)lt=n = M2 EM: (ppm HiA7)
* Vourlo = Wil = 0 Bffii co i T

* Voutlin = 5 = n BRI co )&
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9.3.6 TRIM/NR E#ERA L AR

REF50xx £ H I3 H T ISR FES L TRY ., IEFIZIEM TS, Ll Vour IFF LB I T/ A XKje
(TRIM/NR, &> 5) ZAffi L CIlEE TEE9, +15mV O H 5% ] Re e im MR 72 [ml#8 2| 1% 9-3 (TR ET,

VsuppLY

REF50XX
O—DNC DNC—O
VIN NC —O

O—{TEMP  VOUT
O—{GND TRIM/NR |—AAMA—S o1 100

R2 = 2k

9-3. TRIM/NR E & fER L7 Vour DRE

REF50xx Cli&. TRIM/INR L% & H L TNV RE v A2 7 782 TExET, TRIMINR EU55 GND (220 5o 4
Bl L (X 9-2), NHEHEST Ry BEO Ry LHLABOEDE, 00— SR T4 N HEAERCTEET, 1uF OFEEHETT5
&L 10Hz~20Hz Da—F— A $a FFor— R A TN A EERTEE T, ZOIH7R2 74N 228D, Vour BV THIE
SNDERIRA 2 AR L ET, BEDBKENWE T4V Z DIy N7 JEEEAMEL R0 | ] /A X DS BT
DLET, ZOa T U B EERT L A — Ty T REEINEL RV ET,
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9.4 TINA ADWEETE— R
9.4.1 BRI IES:

REF50xx O — %72kt % . X 9-4 IRLET, 1uF~10uF OFPFHOEIF ASA /A a T o4 2 BEM L E7, 1uF
~50uF O Jjar 74 (CL) %, Vout 75 GND I[ZHEE T2 LR HVE T, 1) DLZEMEEZMR T 572D, CL O
EARESHRGT (ESR) I 1.5Q LA FICT2MERHVET, /A A% i/ NMRIZEN A 5729, CL @ ESR 1% 10~1.5Q %
HEIELE9,

+VsuppLy
REF50xx
O— DNC DNC —O
. Vi NC |—o
BYPASS _|
1uFto 10uF =— O— TEMP  Vour TOVOUT
GND TRIM/NR |—O C.
:l: 1uF to 50uF

£ 9-4. RN IES

9.4.2 ERERE

REF50xx 7 7IVDEEV 7 7L AL, Ry 7 T NEENIET ITIERWZ ERNEE T, i/ NEIFEESLN 2.7V THD
REF5020 #frE, 2OV 7 7L U ABEIL A MR AE CH IEELD 200mV mWEETEIETEET, AdHHD
SAEIZ W, YRR oy T NEEL AT T ay b e ] 7-6 ITRLET,

9.438DY 77V RERE

ABLRED) 7 7L ABEEZ N LT 57 7V /r— a0 Tld, REF50xx 38X OPA735 LT, 5V EIEND
T 2T IVEIRDOV 7 7L AT & fﬁf%ia‘ REF5025 Zfi LT 2.5V O&EIRI 7 7L o AEE 2 G 32614
9-5 127U ET, REF50xx DK 7 MEREIL, OPA735 OIXA 7y MBEE Y- R 7 eAfise L., S EIER T 7Y
/7~~‘/a‘/rﬁjH@%ﬂ%rg@yuy—ya‘/kﬁ@iﬂ R1 & Ry DIREREN T HI0ERE L TIIEEN,

+5V

REF5025
o—{ DNC DNC |—oO
Vin NC —o0
O— TEMP Vour +2.5V
— GND TRIM/NR R 1uF
1
10kQ
0 R,
10kQ
+5V
OPA735 O —2.5V
+

-5V

NOTE: Bypass capacitors not shown.

B 9-5. REF5025 & OPA735 ICKBAEBLUVEDY 77 U RABEDER
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107 FTVr—> g qRE

H
LFOT7 7V r—ar i, Tl @%%cﬁ':fﬂ% z aiﬂé%@f 1372, Tl TIXEDOEEMEERIT 2SS
PRAEWZLER A 2 O B B9IZXT 32 85 B ONTIE, BEEROEBELTHIBIL QW22 il

ROET, BEARITE T OREFELE %*ﬁnELTXFTTé LT, VAT DOBRREAMERR T DM E DV FT,

101 77V —2 3 V1ER

T =B T IAT Ay AT MUAIZLDGA . BEEHEFF T 572D L ELEEV 7 7L AR NI T, REF50xx
T7IVF AR AR BIERY T b, SOOI EE SRR CL @R DT — & a2 N —H (T ¢ 9, REF5040 % JLA
7T — R T I gy s AT L CHERL-HZ . K 10-1 1ISRLET,

102 XN ET7 TV s5— 3>

10.2.116 Ew k. 250KSPS DF—% - 7oA ay - Y RTA

— REF5040
10pF
: B
47uF A4
U REFIN
Y CSs

124Q <

CLK
% ADS8326 —

0-4V SDO
p— —>

1nF

OPA365 %7

10-1. REF50xx Z2ffRA L /RBT—4F - 742 a> - P RTA

10.2.1.1 R

ZORRE T REFS0xx 2 3256, Ao DE— I8 EL TUAT LEBIRO ) A ZPNEINT 52 20T 515,
)7 hay T o aIRLET, [FRFIC, VAT AT ER T VA ERERSEOND LD, ar T o2 RIR T BN
BOFET, T Bl MEE R ER T A7 ATIAARR Oy T UL AR KA T B IN T E N B E
o T =L T IAVT Ay VAT AOBRFHFL, T IR ANE SE) T 7V RBED Sy T 7D 7OV Th, [F
BROMBI WM T, T —H T IATTay AT LN BB MEREE DL, #UNCRE SN ATy T 7E
WZBEHET 5 RC 74 NVA2 % H T AL ENRHET,

10.2.1.2 F#/G 2R 51 FIE

OPA365 L, 16 £k AID 2> /3—% (ADS8326) DOBRENCEH SV E T, OPA365 D 1izHsH RC 74/ Z%AF H
LT, ADC NDOHY > TV 7 240 F ORIZE > TRAET LT v — - F v I 7 Z KWL ET, ADC DT /AT
VEFEPIZY T T e ar T DOBIEN 16 EVMEEIZEZE T DL RC T4 HEEELET, BREN T T O H
HEIX, RC 74V X OISR DD 72Kt 4 FITME T,

REF5040 1%, ADS8326 @ REF v & BrE4 A= HaNnE T, ZoR#H T, EEV 7 7L oA iy 5o %
TYNCEIR T D EMIEF ICEHEE T, SlEFHET (ESR) 3IEF IT/NSNWE F AL OE—I N EF, VAT A4
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B> SNR METFLET, 2730 ESR 23+4 THRWEA X, 1T oL EFNCI 2 BN A 0B 50
F3, 1uF OEEE NR ENTH T 5L REF50xX DNV RE Yy 7« J A AR CTE£7,

OPA365 OH ) THFED RC 74/ Z % H L. REF50xx |2 R AeAfEOH a5 o3 2L, TRIMINR v (2 &
BRAHMEDOa T oY aE AL T SNR 2HIEL-fE R4, £ 10-1 IRLET,

R10-1. BEOFRKICEFSZT—9 - 74P a VARER

F RRGAE 1 7RIk 2
OPA365 RC 7 (/v % 124Q. 1nF 124Q. 1nF
REF5040 /)= 574 10uF 10uF + 47pF
TRIMINR B> a7 o4 OpF 1uF
SNR 86.7dB 92.8dB
10.21.3 77— 3 VB8R
B10-2.FFT 7Oy b -5—% 70422 a> « YRTFAD/AX - 707

1 BRICRY HHRER

REF50xx 7 7IUDEIEV 7 7L AL, Ray 7 7O NEEDPIEFITIENZENFERE T, &/NEJREHN 2.7V ThHD
REF5020 #fr&, ZNH0U 7 7L AEE T BAMIRE CH BT LY 200mV &WVEIE CTEETEET, AfdbYD
FEZOWTE BN ey S T U NEE AR 7 Y M| X 7-6 ITRLET, 1UF~50uF OFEFHOER /S A 73 A -
:x‘/?“/%%:%@]&)bifh
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121479k

124 VA T7O MDHARSA Y

o BIRAASRR I TR, BB LU FUR T TELETE ST TRELET, 20/ /SR 2 F O
HELAIE 1uF~10pF T3, MFeh, /A XD ZNEL@mA LY —F LV ADBIREET DD, Ty TV 7
REZBINTEET,

o NREVETFUREDRNT, APUF DIAX T ANE) T e a T oY aflE L £,

o HIIE AUF~50uF 0= T TT Ay TV T HMBENRHVET, H1ar T o EEAORGUIA T VAT
T, JARVEREZ ) LSS0 HAar o oHERE ESR 1E 1Q~1.5Q T,

o HAETTUREDORNC AUF OF AR T oW HNBINTHIET, ARG T ANE) T TE T —H 3L
—RLLTDAAF o T RARNSEGESNET,

12.2 A4 7D bl

DNG § DNC :
L] [ ww 3 NC R
TEMP E Vour :
L | GND TRIM/Na ]
C

121. L4147 MM

12.3 HBEN
REF50xx 7 73V, fRESNIZ A EEHPHITHT=->T #10mA OEIRAMEZMIATIZENHESHL TWES, T2
AZDIREIL, X5 IfE->TERLET,

Ty=Ta+Ppx0 (5)
zZT
o Ty=HEMIRE (°C)
o Ta=JEMIRE (°C)

« Pp= BT (W)
¢ Bun = A ED O ~OHIEHT ((CW)

REF50xx O#AHHEE 1T, #x i KEK D 150°CAAIRNEDITL TTEE Y,

22 Submit Document Feedback Copyright © 2023 Texas Instruments Incorporated

Product Folder Links: REF5010 REF5020 REF5025 REF5030 REF5040 REF5045 REF5050
English Data Sheet: SBOS410


https://www.ti.com/product/ja-jp/ref5010?qgpn=ref5010
https://www.ti.com/product/ja-jp/ref5020?qgpn=ref5020
https://www.ti.com/product/ja-jp/ref5025?qgpn=ref5025
https://www.ti.com/product/ja-jp/ref5030?qgpn=ref5030
https://www.ti.com/product/ja-jp/ref5040?qgpn=ref5040
https://www.ti.com/product/ja-jp/ref5045?qgpn=ref5045
https://www.ti.com/product/ja-jp/ref5050?qgpn=ref5050
https://www.ti.com/ja-jp/lit/pdf/JAJSIL3
https://www.ti.com/ja-jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSIL3K&partnum=REF5010
https://www.ti.com/product/ja-jp/ref5010?qgpn=ref5010
https://www.ti.com/product/ja-jp/ref5020?qgpn=ref5020
https://www.ti.com/product/ja-jp/ref5025?qgpn=ref5025
https://www.ti.com/product/ja-jp/ref5030?qgpn=ref5030
https://www.ti.com/product/ja-jp/ref5040?qgpn=ref5040
https://www.ti.com/product/ja-jp/ref5045?qgpn=ref5045
https://www.ti.com/product/ja-jp/ref5050?qgpn=ref5050
https://www.ti.com/lit/pdf/SBOS410

13 TEXAS

INSTRUMENTS REF5010, REF5020, REF5025, REF5030, REF5040, REF5045, REF5050
www.ti.com/ja-jp JAJSIL3K — JUNE 2007 — REVISED JUNE 2023

1B3TNARBLVRF 2 AV FOYR=F
131 RF a2 A bDYR—F
13.1.1 BEEE

B RHI DWW TIL, LA S IRLT7Za0y,

o THRHRALARYNLAY [0.05pV/°C (Fr KfE), H—EJRD CMOS BuRU 7R =R F X7 T 7 — 42—
K

+ REF5020 PSpice &7 /v

+ REF5020 TINA-TI V7 7Ly AT WA

+ REF5020 TINA-TI Spice €7 /L

+ INA270 PSpice =7 /I

+ INA270 TINA-TI V7 7L AT WA

+ INA270 TINA-TI Spice €7 /L

13.2 RFa AV FPOEHBEMZZITMDFiE

RE a2 A RDOEFICOWNTOBAZZITEAICIT, ti.com DT ASARETL 7 4 VXA ZBAWTLIEEW, [BHOBME >
IS &)y 7L TRGRT D8 BREINTZT R COMEERICETIX AV AN FEZ TN ET, 2 O
WZOWTE, BIESNIZRF 2 AV MIE TN TWASGETBREAZ Z B 2SN,

13.3 Y R—p-UY—2X

TI E2E™ YR —h « 74 —TFAE, T2 V=T DRRGEEE A D EIE LR FHIE T e M =% 2 — Bl D [E 12
B"HZENTEDGET T, BEFORIEZMRB LD, ME OERMEZ L0352 8T, et CHER I EAZ R IELZ
LINTEET,

V783N TN 773, RS THEE 2L, BUROFFRUESNILDO T, ZNOIE Tl OEEE R T 5D
DOTITL, T Tl O RFEZ B L7-H D TIEHD EE A, TI O FHSEEZS LTSN,

13.4 IHIE

TI E2E™ is a trademark of Texas Instruments.
T RCOPEHEL, ENENOIBAEI/BELET,

13.5 FIZE
TR R AL R LAY H R ZOHFEEIZIT, HEECKEEO —EBLOERMNGLHINTWET,
14 A h=h)v, RyT—2, BLUEXER

DI D R =0, A =Hv RSy —  BIOVE ST AR E#H I CWOES, ZoFRIT. FEEDT A
AWK L THREEN TOW BRI DT —2 T, 20T — A3 T ERLETEINDLZIENHY FX 2 AV MRUETENDHE
HbHNET, KT =X —b DT IUVRREEHINTODEATE. B AR O 2 ZEZE0,

Copyright © 2023 Texas Instruments Incorporated Submit Document Feedback 23

Product Folder Links: REF5010 REF5020 REF5025 REF5030 REF5040 REF5045 REF5050
English Data Sheet: SBOS410


https://www.ti.com/jp/lit/pdf/SBOS282
http://www.ti.com/lit/zip/slim160
http://www.ti.com/lit/tsc/slim159
http://www.ti.com/lit/zip/slim158
http://www.ti.com/lit/zip/sbom485
http://www.ti.com/lit/tsc/sboc246
http://www.ti.com/lit/zip/sbom306
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/ja-jp
https://www.ti.com/product/ja-jp/ref5010?qgpn=ref5010
https://www.ti.com/product/ja-jp/ref5020?qgpn=ref5020
https://www.ti.com/product/ja-jp/ref5025?qgpn=ref5025
https://www.ti.com/product/ja-jp/ref5030?qgpn=ref5030
https://www.ti.com/product/ja-jp/ref5040?qgpn=ref5040
https://www.ti.com/product/ja-jp/ref5045?qgpn=ref5045
https://www.ti.com/product/ja-jp/ref5050?qgpn=ref5050
https://www.ti.com/ja-jp/lit/pdf/JAJSIL3
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSIL3K&partnum=REF5010
https://www.ti.com/product/ja-jp/ref5010?qgpn=ref5010
https://www.ti.com/product/ja-jp/ref5020?qgpn=ref5020
https://www.ti.com/product/ja-jp/ref5025?qgpn=ref5025
https://www.ti.com/product/ja-jp/ref5030?qgpn=ref5030
https://www.ti.com/product/ja-jp/ref5040?qgpn=ref5040
https://www.ti.com/product/ja-jp/ref5045?qgpn=ref5045
https://www.ti.com/product/ja-jp/ref5050?qgpn=ref5050
https://www.ti.com/lit/pdf/SBOS410

i3 TEXAS
INSTRUMENTS

www.ti.com

PACKAGE OPTION ADDENDUM

13-Jan-2024

PACKAGING INFORMATION

rderable Device tatus Package e Package Pins Package co Plan ead finis eak Tem em evice Markin amples
Orderable Devi S Package Type Package Pins Packag Eco PI Lead finish/ MSL Peak Temp  Op Temp (°C) Device Marking Sampl
@ Drawing Qty @ Ball material ®3) (415)
®)
REF5010AID ACTIVE SoIC D 75  RoOHS & Green Call Tl Level-2-260C-1 YEAR  -40to 125 REF
5010
A
REF5010AIDGKR ACTIVE VSSOP DGK 2500 RoHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 R50G
REF5010AIDGKT ACTIVE VSSOP DGK 250 ROHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 R50G
REF5010AIDR ACTIVE Soic D 2500 RoHS & Green NIPDAU Level-2-260C-1 YEAR  -40to0 125 REF
5010
A
REF5010I1D ACTIVE SoIC D 75  ROHS & Green Call Tl Level-2-260C-1 YEAR  -40to 125 REF
5010
REF5010IDGKR ACTIVE VSSOP DGK 2500 RoOHS & Green Call Tl Level-2-260C-1 YEAR  -40to 125 R50G Samples
REF5010IDGKT ACTIVE VSSOP DGK 250 RoOHS & Green Call Tl Level-2-260C-1 YEAR  -401t0 125 R50G Samples
REF5020AID ACTIVE SoIC D 75  ROHS & Green Call Tl Level-2-260C-1 YEAR  -40to 125 REF
5020
A
REF5020AIDGKR ACTIVE VSSOP DGK 2500 RoHS & Green NIPDAU Level-2-260C-1 YEAR  -40to0 125 R50A Samples
REF5020AIDGKT ACTIVE VSSOP DGK 250 RoOHS & Green Call Tl Level-2-260C-1 YEAR  -40to 125 R50A Samples
REF5020AIDR ACTIVE Ssoic D 2500 RoHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 REF
5020
A
REF5020ID ACTIVE Soic D 75  ROHS & Green Call Tl Level-2-260C-1 YEAR  -40to0 125 REF
5020
REF5020IDGKR ACTIVE VSSOP DGK 2500 RoHS & Green Call Tl Level-2-260C-1 YEAR  -40to0 125 R50A
REF5020IDGKT ACTIVE VSSOP DGK 250 ROHS & Green Call Tl Level-2-260C-1 YEAR  -40to 125 R50A
REF5020IDR ACTIVE soic D 2500 RoHS & Green Call Tl Level-2-260C-1 YEAR  -401t0 125 REF
5020
REF5025AID ACTIVE SoIc D 75  ROHS & Green Call Tl Level-2-260C-1 YEAR  -40to0 125 REF
5025
A

Addendum-Page 1



http://www.ti.com/product/REF5010?CMP=conv-poasamples#order-quality
http://www.ti.com/product/REF5010?CMP=conv-poasamples#order-quality
http://www.ti.com/product/REF5010?CMP=conv-poasamples#order-quality
http://www.ti.com/product/REF5010?CMP=conv-poasamples#order-quality
http://www.ti.com/product/REF5010?CMP=conv-poasamples#order-quality
http://www.ti.com/product/REF5010?CMP=conv-poasamples#order-quality
http://www.ti.com/product/REF5010?CMP=conv-poasamples#order-quality
http://www.ti.com/product/REF5020?CMP=conv-poasamples#order-quality
http://www.ti.com/product/REF5020?CMP=conv-poasamples#order-quality
http://www.ti.com/product/REF5020?CMP=conv-poasamples#order-quality
http://www.ti.com/product/REF5020?CMP=conv-poasamples#order-quality
http://www.ti.com/product/REF5020?CMP=conv-poasamples#order-quality
http://www.ti.com/product/REF5020?CMP=conv-poasamples#order-quality
http://www.ti.com/product/REF5020?CMP=conv-poasamples#order-quality
http://www.ti.com/product/REF5020?CMP=conv-poasamples#order-quality
http://www.ti.com/product/REF5025?CMP=conv-poasamples#order-quality

i3 TEXAS
INSTRUMENTS

www.ti.com

PACKAGE OPTION ADDENDUM

13-Jan-2024

Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
(1) Drawing Qty %) Ball material 3) (4/5)
6
REF5025AIDGKR ACTIVE VSSOP DGK 8 2500 RoOHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 R50B
REF5025AIDGKT ACTIVE VSSOP DGK 8 250 ROHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 R50B
REF5025AIDR ACTIVE SoIC D 8 2500 RoOHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 REF
5025
A
REF5025ID ACTIVE SoIC D 8 75 ROHS & Green Call Tl Level-2-260C-1 YEAR  -40to 125 REF
5025
REF5025IDGKR ACTIVE VSSOP DGK 8 2500 ROHS & Green Call Tl Level-2-260C-1 YEAR  -40to 125 R50B Samples
REF5025IDGKT ACTIVE VSSOP DGK 8 250 RoHS & Green Call Tl Level-2-260C-1 YEAR  -40to 125 R50B Samples
REF5025IDR ACTIVE SoIC D 8 2500 ROHS & Green Call Tl Level-2-260C-1 YEAR  -40to 125 REF
5025
REF5030AID ACTIVE SoIC D 8 75 ROHS & Green Call Tl Level-2-260C-1 YEAR  -40to 125 REF
5030
A
REF5030AIDGKR ACTIVE VSSOP DGK 8 2500 ROHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 R50C Samples
REF5030AIDGKT ACTIVE VSSOP DGK 8 250 ROHS & Green Call Tl Level-2-260C-1 YEAR  -40to 125 R50C
REF5030AIDR ACTIVE SOoIC D 8 2500 ROHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 REF Samples
5030
A
REF50301D ACTIVE SoIC D 8 75 ROHS & Green Call Tl Level-2-260C-1 YEAR  -40to 125 REF
5030
REF5030IDGKR ACTIVE VSSOP DGK 8 2500 ROHS & Green Call Tl Level-2-260C-1 YEAR  -40to 125 R50C Samples
REF5030IDGKT ACTIVE VSSOP DGK 8 250 ROHS & Green Call Tl Level-2-260C-1 YEAR  -40to 125 R50C
REF5030IDR ACTIVE SoIC D 8 2500 RoOHS & Green Call Tl Level-2-260C-1 YEAR  -40to 125 REF
5030
REF5040AID ACTIVE SoIC D 8 75 ROHS & Green Call Tl Level-2-260C-1 YEAR  -40to 125 REF
5040
A
REF5040AIDGKR ACTIVE VSSOP DGK 8 2500 ROHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 R50D
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Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
(1) Drawing Qty %) Ball material 3) (4/5)
6
REF5040AIDGKT ACTIVE VSSOP DGK 250 RoOHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 R50D
REF5040AIDR ACTIVE SoIC D 2500 ROHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 REF
5040
A
REF50401D ACTIVE SoIC D 75 ROHS & Green Call Tl Level-2-260C-1 YEAR  -40to 125 REF
5040
REF5040IDGKR ACTIVE VSSOP DGK 2500 RoOHS & Green Call Tl Level-2-260C-1 YEAR  -40to 125 R50D
REF5040IDGKT ACTIVE VSSOP DGK 250 ROHS & Green Call Tl Level-2-260C-1 YEAR  -40to 125 R50D Samples
REF5040IDR ACTIVE SoIC D 2500 RoHS & Green Call Tl Level-2-260C-1 YEAR  -40to 125 REF Samples
5040
REF5045AID ACTIVE SoIC D 75 ROHS & Green Call Tl Level-2-260C-1 YEAR  -40to 125 REF
5045
A
REF5045AIDGKR ACTIVE VSSOP DGK 2500 ROHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 R50E
REF5045AIDGKT ACTIVE VSSOP DGK 250 ROHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 R50E Samples
REF5045AIDR ACTIVE SoIC D 2500 ROHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 REF
5045
A
REF5045ID ACTIVE SoIC D 75 ROHS & Green Call Tl Level-2-260C-1 YEAR  -40to 125 REF
5045
REF5045IDGKR ACTIVE VSSOP DGK 2500 ROHS & Green Call Tl Level-2-260C-1 YEAR  -40to 125 R50E Samples
REF5045IDGKT ACTIVE VSSOP DGK 250 ROHS & Green Call Tl Level-2-260C-1 YEAR  -40to 125 R50E Samples
REF5045IDR ACTIVE SoIC D 2500 ROHS & Green Call Tl Level-2-260C-1 YEAR  -40to 125 REF
5045
REF5050AID ACTIVE SoIC D 75 ROHS & Green Call Tl Level-2-260C-1 YEAR  -40to 125 REF
5050
A
REF5050AIDGKR ACTIVE VSSOP DGK 2500 RoOHS & Green Call Tl | NIPDAU Level-2-260C-1 YEAR  -40to 125 R50F
REF5050AIDGKT ACTIVE VSSOP DGK 250 ROHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 R50F
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Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
(1) Drawing Qty %) Ball material ©) (4/5)
(6)
REF5050AIDR ACTIVE SoIC D 8 2500 ROHS & Green NIPDAU Level-2-260C-1 YEAR -40 to 125 REF
5050
A
REF5050ID ACTIVE SOIC D 8 75 ROHS & Green Call Tl Level-2-260C-1 YEAR -40 to 125 REF
5050
REF5050IDGKR ACTIVE VSSOP DGK 8 2500 ROHS & Green Call Tl Level-2-260C-1 YEAR -40 to 125 R50F
REF5050IDGKT ACTIVE VSSOP DGK 8 250 RoHS & Green Call Tl Level-2-260C-1 YEAR  -40to 125 R50F
REF5050IDR ACTIVE SOIC D 8 2500 ROHS & Green Call Tl Level-2-260C-1 YEAR -40 to 125 REF
5050

@ The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in a new design.
PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

@ RoHS: Tl defines "ROHS" to mean semiconductor products that are compliant with the current EU RoHS requirements for all 10 RoHS substances, including the requirement that RoHS substance
do not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, "RoHS" products are suitable for use in specified lead-free processes. Tl may
reference these types of products as "Pb-Free".

RoHS Exempt: Tl defines "RoHS Exempt" to mean products that contain lead but are compliant with EU RoHS pursuant to a specific EU RoHS exemption.

Green: Tl defines "Green" to mean the content of Chlorine (Cl) and Bromine (Br) based flame retardants meet JS709B low halogen requirements of <=1000ppm threshold. Antimony trioxide based
flame retardants must also meet the <=1000ppm threshold requirement.

@ MSL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.
® There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

® Multiple Device Markings will be inside parentheses. Only one Device Marking contained in parentheses and separated by a "~" will appear on a device. If a line is indented then it is a continuation
of the previous line and the two combined represent the entire Device Marking for that device.

® | ead finish/Ball material - Orderable Devices 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.
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Important Information and Disclaimer:The information provided on this page represents TlI'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.
OTHER QUALIFIED VERSIONS OF REF5020, REF5025, REF5040, REF5050 :

o Enhanced Product : REF5020-EP, REF5025-EP, REF5040-EP, REF5050-EP

NOTE: Qualified Version Definitions:

o Enhanced Product - Supports Defense, Aerospace and Medical Applications
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
A |<— KO 4 P1—p|
oo & 0l0 6060 T
ol |eo e | 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 0O 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)
REF5010AIDGKR VSSOP DGK 8 2500 330.0 12.4 5.3 3.4 1.4 8.0 12.0 Q1
REF5010AIDGKT VSSOP DGK 8 250 180.0 12.4 53 3.4 1.4 8.0 12.0 Q1
REF5010AIDR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
REF5010IDGKR VSSOP DGK 8 2500 330.0 12.4 5.3 3.4 1.4 8.0 12.0 Q1
REF5010IDGKT VSSOP DGK 8 250 180.0 12.4 5.3 3.4 1.4 8.0 12.0 Q1
REF5020AIDGKR VSSOP | DGK 8 2500 330.0 124 5.3 34 14 8.0 | 12.0 Q1
REF5020AIDGKT VSSOP DGK 8 250 180.0 12.4 5.3 3.4 1.4 8.0 12.0 Q1
REF5020AIDR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
REF5020IDGKR VSSOP DGK 8 2500 330.0 12.4 5.3 3.4 1.4 8.0 12.0 Q1
REF5020IDGKT VSSOP | DGK 8 250 180.0 124 5.3 34 14 8.0 | 12.0 Q1
REF5020IDR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
REF5025AIDGKR VSSOP DGK 8 2500 330.0 12.4 5.3 3.4 1.4 8.0 12.0 Q1
REF5025AIDGKT VSSOP DGK 8 250 180.0 12.4 5.3 3.4 1.4 8.0 12.0 Q1
REF5025AIDR SoIC D 8 2500 330.0 124 6.4 5.2 21 8.0 | 12.0 Q1
REF5025IDGKR VSSOP DGK 8 2500 330.0 12.4 5.3 34 1.4 8.0 12.0 Q1
REF5025IDGKT VSSOP DGK 8 250 180.0 12.4 5.3 3.4 1.4 8.0 12.0 Q1
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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)
REF5025IDR SoIC D 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1

REF5030AIDGKR VSSOP DGK
REF5030AIDGKT VSSOP DGK

2500 330.0 12.4 5.3 3.4 1.4 8.0 12.0 Q1
250 180.0 12.4 5.3 3.4 1.4 8.0 12.0 Q1

REF5030AIDR SOIC D 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
REF5030IDGKR VSSOP DGK 2500 330.0 12.4 5.3 3.4 1.4 8.0 12.0 Q1
REF5030IDGKT VSSOP DGK 250 180.0 12.4 5.3 3.4 1.4 8.0 12.0 Q1

REF5030IDR SOIC D 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1

REF5040AIDGKR VSSOP DGK
REF5040AIDGKT VSSOP DGK

2500 330.0 12.4 5.3 3.4 1.4 8.0 12.0 Q1
250 180.0 12.4 5.3 3.4 1.4 8.0 12.0 Q1

REF5040AIDR SOIC D 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
REF5040IDGKR VSSOP DGK 2500 330.0 12.4 5.3 3.4 1.4 8.0 12.0 Q1
REF5040IDGKT VSSOP DGK 250 180.0 12.4 5.3 3.4 1.4 8.0 12.0 Q1

REF5040IDR SOIC D 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1

REF5045AIDGKR VSSOP DGK
REF5045AIDGKT VSSOP DGK

2500 330.0 12.4 5.3 3.4 1.4 8.0 12.0 Q1
250 180.0 12.4 5.3 3.4 1.4 8.0 12.0 Q1

REF5045AIDR SOIC D 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
REF5045IDGKR VSSOP DGK 2500 330.0 12.4 5.3 3.4 1.4 8.0 12.0 Q1
REF5045IDGKT VSSOP DGK 250 180.0 12.4 5.3 3.4 1.4 8.0 12.0 Q1

REF5045I1DR SOIC D 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1

REF5050AIDGKR VSSOP DGK
REF5050AIDGKT VSSOP DGK

2500 330.0 12.4 5.3 3.4 1.4 8.0 12.0 Q1
250 180.0 12.4 5.3 3.4 1.4 8.0 12.0 Q1

0O |00 (0O |00 [CO |00 (OO |0 [CO |0 (OO |0 [CO |0 (OO |©O (OO |0 (OO |0 (OO |CO (OO |©O [©CO

REF5050AIDR SOIC D 2500 330.0 12.4 6.4 5.2 21 8.0 12.0 Q1
REF5050IDGKR VSSOP DGK 2500 330.0 12.4 5.3 3.4 1.4 8.0 12.0 Q1
REF5050IDGKT VSSOP DGK 250 180.0 12.4 5.3 3.4 1.4 8.0 12.0 Q1

REF5050IDR SOIC D 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
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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)
REF5010AIDGKR VSSOP DGK 8 2500 367.0 367.0 35.0
REF5010AIDGKT VSSOP DGK 8 250 210.0 185.0 35.0

REF5010AIDR SolIC D 8 2500 367.0 367.0 35.0
REF5010IDGKR VSSOP DGK 8 2500 356.0 356.0 35.0
REF5010IDGKT VSSOP DGK 8 250 210.0 185.0 35.0

REF5020AIDGKR VSSOP DGK 8 2500 367.0 367.0 35.0
REF5020AIDGKT VSSOP DGK 8 250 210.0 185.0 35.0

REF5020AIDR SOIC D 8 2500 367.0 367.0 35.0
REF5020IDGKR VSSOP DGK 8 2500 367.0 367.0 35.0
REF5020IDGKT VSSOP DGK 8 250 210.0 185.0 35.0

REF5020IDR SolIC D 8 2500 367.0 367.0 35.0
REF5025AIDGKR VSSOP DGK 8 2500 367.0 367.0 35.0
REF5025AIDGKT VSSOP DGK 8 250 210.0 185.0 35.0

REF5025AIDR SoIC D 8 2500 367.0 367.0 35.0
REF5025IDGKR VSSOP DGK 8 2500 367.0 367.0 35.0
REF5025IDGKT VSSOP DGK 8 250 210.0 185.0 35.0

REF5025IDR SOIC D 8 2500 367.0 367.0 35.0
REF5030AIDGKR VSSOP DGK 8 2500 367.0 367.0 35.0
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Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
REF5030AIDGKT VSSOP DGK 8 250 210.0 185.0 35.0
REF5030AIDR SOIC D 8 2500 367.0 367.0 35.0
REF5030IDGKR VSSOP DGK 8 2500 367.0 367.0 35.0
REF5030IDGKT VSSOP DGK 8 250 210.0 185.0 35.0
REF5030IDR SOIC D 8 2500 367.0 367.0 35.0
REF5040AIDGKR VSSOP DGK 8 2500 367.0 367.0 35.0
REF5040AIDGKT VSSOP DGK 8 250 210.0 185.0 35.0
REF5040AIDR SOIC D 8 2500 367.0 367.0 35.0
REF5040IDGKR VSSOP DGK 8 2500 367.0 367.0 35.0
REF5040IDGKT VSSOP DGK 8 250 210.0 185.0 35.0
REF5040IDR SolIC D 8 2500 367.0 367.0 35.0
REF5045AIDGKR VSSOP DGK 8 2500 367.0 367.0 35.0
REF5045AIDGKT VSSOP DGK 8 250 210.0 185.0 35.0
REF5045AIDR SoIC D 8 2500 367.0 367.0 35.0
REF5045IDGKR VSSOP DGK 8 2500 367.0 367.0 35.0
REF5045|DGKT VSSOP DGK 8 250 210.0 185.0 35.0
REF5045IDR SOIC D 8 2500 356.0 356.0 35.0
REF5050AIDGKR VSSOP DGK 8 2500 356.0 356.0 35.0
REF5050AIDGKT VSSOP DGK 8 250 210.0 185.0 35.0
REF5050AIDR SOIC D 8 2500 356.0 356.0 35.0
REF5050IDGKR VSSOP DGK 8 2500 356.0 356.0 35.0
REF5050IDGKT VSSOP DGK 8 250 210.0 185.0 35.0
REF5050IDR SOIC D 8 2500 367.0 367.0 35.0
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TUBE

T - Tube
height L - Tubelength

< n < n
« Lt < Lt

' 5
w-Tube| I U U _
> width %%
; v

— B - Alignment groove width

\ 4

*All dimensions are nominal

Device Package Name |Package Type Pins SPQ L (mm) W (mm) T (um) B (mm)
REF5010AID D SoIC 8 75 506.6 8 3940 4.32
REF5010ID D SoIC 8 75 506.6 8 3940 4.32
REF5020AID D SoIC 8 75 506.6 8 3940 4.32
REF50201D D SoIC 8 75 506.6 8 3940 4.32
REF5025AID D SoIC 8 75 506.6 8 3940 4.32
REF5025ID D SoIC 8 75 506.6 8 3940 4.32
REF5030AID D SOIC 8 75 506.6 8 3940 4.32
REF5030ID D SoIC 8 75 506.6 8 3940 4.32
REF5040AID D SoIC 8 75 506.6 8 3940 4.32
REF5040ID D SoIC 8 75 506.6 8 3940 4.32
REF5045AID D SoIC 8 75 506.6 8 3940 4.32
REF50451D D SoIC 8 75 506.6 8 3940 4.32
REF5050AID D SoIC 8 75 506.6 8 3940 4.32
REF5050ID D SoIC 8 75 506.6 8 3940 4.32
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PACKAGE OUTLINE
SOIC - 1.75 mm max height

DOOO8A

SMALL OUTLINE INTEGRATED CIRCUIT

SEATING PLANE\
re———— .228-.244 TYP

58019 ([0 B1[C]
PIN 1 ID AREA

6X[.050
: o [1.27] —] \
T == %
I T |
— 2X |
.189-.197
[4.81-5.00] % 150 |
NOTE 3 [3.81] ?
] u
4X (0°-15%) \
- == ‘
L\ J 5 T p—
3] 8X .012-.020 }
150-.157 —— [0.31-0.51] —={ .069 MAX
[3,\.1801%528] |9 [.010[0.25)0) [c|A[B] [1.75]

‘\‘_

[ 1 .‘\‘ ‘\1 .005-.010 TYP
: J [0.13-0.25]
4X (0°-15°) \/ j‘

SEE DETAIL A

'
. arﬁ ‘L .004-.010
0-8 [0.11-0.25]
.016-.050
[0.41-1.27] DETAIL A
(041) =  TYPICAL
[1.04]

4214825/C 02/2019

NOTES:

. Linear dimensions are in inches [millimeters]. Dimensions in parenthesis are for reference only. Controlling dimensions are in inches.
Dimensioning and tolerancing per ASME Y14.5M.

. This drawing is subject to change without notice.

. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed .006 [0.15] per side.

. This dimension does not include interlead flash.

. Reference JEDEC registration MS-012, variation AA.

[N

(G200 w N

INSTRUMENTS
www.ti.com




EXAMPLE BOARD LAYOUT
DOOO8SA SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

8X (.061 )
[1.55] SYMM
SEE
L ¢ DETAILS

— :

8X (.024) j C?
[0.6] SYMM
- ) P ¢

! ! ~— (R.002 ) TYP
_ [0.05]
=3 s

6X (.050 ) | |

[1.27]
~ (-[5143]) — ™

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:8X

SOLDER MASK SOLDER MASK
METAL /OPENING OPENING‘\ /“S”S[Sggmii

|
|
EXPOSED /
METAL EXPOSED N 2
4 METAL
L .0028 MAX .0028 MIN
[0.07] [0.07]
ALL AROUND ALL AROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED

SOLDER MASK DETAILS

4214825/C 02/2019

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.
7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.

INSTRUMENTS
www.ti.com




EXAMPLE STENCIL DESIGN
SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

DOOO8A

8X (.061 )
[1.55] SYMM

¥ 1
8X (.024) T

[0.6]

SYMM

—- iy
| | (R.002 ) TYP

0.05
o [T Js oo

6X (.050 ) — ! !

[1.27]
Li (.213) 4J
[5.4]

SOLDER PASTE EXAMPLE
BASED ON .005 INCH [0.125 MM] THICK STENCIL
SCALE:8X

4214825/C 02/2019

NOTES: (continued)

8. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.

9. Board assembly site may have different recommendations for stencil design.
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PACKAGE OUTLINE
DGKOOO8A VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

02
| Soacl— -

FPIN 1 INDEX AREA SEATING
‘ PLANE
) 8 6X ,/j\
—] == j T T
—-—] 2% 1l
|
[ ] + ‘ ]
— == |
L ) 5 L 5 0.38 \J/
I N S %0130 [c[ale]
NOTE 4
\f{ ‘\ 0.23
/
- <¥SEE DETAIL A o
1.1 MAX

L 0.15

0.05

DETAIL A
TYPICAL

4214862/A 04/2023

NOTES: PowerPAD is a trademark of Texas Instruments.

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. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed 0.15 mm per side.

4. This dimension does not include interlead flash. Interlead flash shall not exceed 0.25 mm per side.

5. Reference JEDEC registration MO-187.
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EXAMPLE BOARD LAYOUT
DGKOO08A "VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

Tsx (1.4) j
1

8X (0.45) 1 [ Y J

SEE DETAILS
‘ (4.4)
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 15X
SOLDER MASK METAL METAL UNDER SOLDER MASK
OPENING  \ SOLDER MASK‘\ /  OPENING
O |
|
EXPOSED METAL \ * T T——EXPOSED METAL
0.05 MAX # 0.05 MIN
ALL AROUND ALL AROUND
NON-SOLDER MASK SOLDER MASK
DEFINED DEFINED

(PREFERRED) SOLDER MASK DETAILS

4214862/A 04/2023

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.
7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
8. Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to their locations shown

on this view. It is recommended that vias under paste be filled, plugged or tented.
9. Size of metal pad may vary due to creepage requirement.

INSTRUMENTS

www.ti.com



EXAMPLE STENCIL DESIGN
DGKOO08A "VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

(R0.05) TYP

+ r 8X (;.4) j

8X (0.45) 1 [ ]

SOLDER PASTE EXAMPLE
SCALE: 15X

4214862/A 04/2023

NOTES: (continued)

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

INSTRUMENTS
www.ti.com




EEHASHERREE
T F, EfiTF—REEGEET—XF (F—RY—RMNE2EXET), RFAVVY—A(VIT7LVA FHA U REXRET), 77V 5—23r®
RETICBITBDEET RINAM A, WebVY—J)L, Z£MHEH/R, TOMDODIY—A%Z, RN EETITHEMENHS "TBROFE, BHLTSH
Y, BRESITHREENICHIZBEAHORTRRE. F=ZE0XNNHEEOIRERAEZEL VA RZRIE, ARNELIERNIC
MPADLSFEELET,
CNSOUY—RR, TIHREERTIRTORBREBALBREAORBEEERLI-ENTT, (1) BEEOT7UT—> 3B
TIRBORE, 2QBEHEOT7VIT—>3a 0iEt. BRI, B8, Q)BFEHEOTIVI—2aVIlZRYTI2EEREY. TOhOHS
WaZeM, EF1UF 1, B, FLRMEOEFAORELBFESICHITIETEZ. SEEOANIBEIMTESENDELET,
LROBEVY AR, FELLKEFECNDTWEMNI HBVET, cNSOUY—RAK, VDY—ATHBAThTVS TIRREFEATZ TS
Dy—2a>0RBOENTOL, TIRTOFEAZSEZFRICHFELET, chsOUY—RAICELT, OEBEMNTERTZIEXESRET
BPLERBEENTVET, TIXE=ZZOANHEEOS A ANTEEATVWIRTRSYELA, BEKRRE. ChsoUY—R%&
BETHEALLERRETZHSWBHLILT, BE. BA. B, EELCOVT. TIBLUZORBAEZZLICHETDIEOEL, TI
F—nEXEEERTLET,
TIOHERE, T ORGERE, Tk ti.com®AA2 TIRROBEEREEOVTNA ZBUTREIZIBEATHAZREN T TERMHAS 1
TVWET, TIFNChSsOVY—RERETZI Lk, BRATAD TIORIEZTLZMECORIEOKBEOILEAPEEEZEKRIZDENOTIEHY E
A,

BEENVABLIEMREXRZGREFEEZRELLBETE, TIRThSICEBEBX, EELET,

EP3E 5{EFT : Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2024, Texas Instruments Incorporated


https://www.ti.com/ja-jp/legal/terms-conditions/terms-of-sale.html
https://www.ti.com

	1 特長
	2 アプリケーション
	3 概要
	目次
	4 改訂履歴
	5 デバイス比較表
	6 ピン構成および機能
	7 仕様
	7.1 絶対最大定格
	7.2 ESD 定格
	7.3 推奨動作条件
	7.4 熱に関する情報
	7.5 電気的特性
	7.6 代表的特性

	8 パラメータ測定情報
	9 詳細説明
	9.1 概要
	9.2 機能ブロック図
	9.3 機能説明
	9.3.1 温度監視
	9.3.2 温度ドリフト
	9.3.3 熱ヒステリシス
	9.3.4 ノイズ特性
	9.3.5 長期安定性
	9.3.6 TRIM/NR ピンを使用した出力調整

	9.4 デバイスの機能モード
	9.4.1 基本的な接続
	9.4.2 電源電圧
	9.4.3 負のリファレンス電圧


	10 アプリケーションと実装
	10.1 アプリケーション情報
	10.2 代表的なアプリケーション
	10.2.1 16ビット、250KSPS のデータ・アクイジション・システム
	10.2.1.1 設計要件
	10.2.1.2 詳細な設計手順
	10.2.1.3 アプリケーション曲線



	11 電源に関する推奨事項
	12 レイアウト
	12.1 レイアウトのガイドライン
	12.2 レイアウト例
	12.3 消費電力

	13 デバイスおよびドキュメントのサポート
	13.1 ドキュメントのサポート
	13.1.1 関連資料

	13.2 ドキュメントの更新通知を受け取る方法
	13.3 サポート・リソース
	13.4 商標
	13.5 用語集

	14 メカニカル、パッケージ、および注文情報



