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REF50xx €./ A4 X, BIERUZ b, BV, SHREDEEVY 771X

15K

o (ERERYTR (RATE):
- $EEZ LV —F (##):2.5ppm/°C
- @71 —K:3ppm/°C
— FEHES L —NR:8ppm/°C
o B (B KMH):
— YL —K:0.025%
- EZ1—F:0.05%
— EHESL—F:0.1%
e K/AX:
- Tfi%‘%&“V~]\“:0.5prpN
o ENTRHIZEN:
— &M)D 1000 K§fE#4 12 22ppm (SOIC-8)
— &M 1000 K¢ %2 50ppm (VSSOP-8)
o JRWAJ)EEE IS
— JEBEZ L —FR:42V
- & ERETL—R: 18V
o K& )BT £10mA
o JREEEIDH:—40°C ~ 125°C

277V —=3>

o BRET XTIV Ay VAT A
o PRGBS

o EERT oA

o ERAE IR
 ENWBIOGRER AIH

© ERERBIOT ARG

Input Signal,
0Vto4V

1nF:£ L

3 EiMA

REF50xx (X, X /A X AKRYZ N, FEF @R E OB
T ADT 7IVTY, INHDI 7 7L AEEIL, &~
VO EREY — AEROM T IR TE, BT B
JE—F ¥zl —ar a2z TWVET,

ME OB EFHFIEICLY BENTZIRERY TN (2.5ppm/°C)
EEFEIE (0.025%) #3EBIL TV ET, ZhHDOERE L
K7V h— 74X (0.5uVppl/V) D IEHEICLD,
REF50xx 7 7X@ kEE DT —H TV vay VAT
LTOE I HE T1, REF50 773V, JEIEZ L —R
(REF50xxEl), & 7L —F (REF50xx|), fE# 7L —F
(REF50xxAl) O£ B a42 kL k4, ZoV7 7Ly
ZEEIL, 8 2D SOIC BLW VSSOP Ry —IT
fEra S, -40°C~125°C CEIMEDBLES TV ET,

BT L — R OFEMZR LA SV T, & 4-2 221
LTL7ZEW,

Ny T—IFR

BB Rotr— ) | Rolr— H4R@)
REF50xxI D (SOIC. 8) 4.90mm x 3.91mm
REF50xxAl DGK (VSSOP. 8)  [3.00mm x 3.00mm
REF50xxE] D (SOIC. 8) 4.90mm x 3.91mm
(1) FJ)ﬂTﬁE&?‘ATU)/\/f&* WZOWTCE, 7% —hDOKE

WZHHESNERE SR TSN,
Q) Sur—Y AR (BE x @) 1ZATMETHY, %4725 41
HEENET,

ADS8326

N REF GND

REF5040

e
Caveass i

% WF
GND I
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Bx
T ettt 1 B B e 23
2 T T ) T T T s 1 B2 HEBET I T 23
B B ettt eaenenn 1 R iz TR 24
A F IS RHBETR oo 3 8.4 TS ADBERET R oo ererer e erenenns 26
SRR L UMERE ..o, 4 9TV = Al IR e, 28
B A e 5 O TV = a EB oo, 28
(R RSB SR =L - ST 5 9.2 FRFZHIZ2T T U = B oot 28
B.2 ESD TEME v et e e e ee et enen ettt en e 5 9.3 EIFICRI T DHELEHIA . ..o 29
6.3 HELETIVESE e 5 9B L AT T e 29
8.4 TR T DB R e 6 10 FAARBEURF2ALRDTR =B oo 31
6.5 BRI . REF50xxX! 33108 REF50XXAL......cvceee... 7 10.1 R 2 AL RDP =T oo, 31
6.6 TBEHIFEME REFSOXXEL ...viveveeeeeeeereereeeeesereseseeeneneneens 9 10.2 RE 2 AV MO FEHRHEZITID T e 31
6.7 R4 : REF50xx], REFS0XXAL ... 11 10.3 AR UV = e, 31
6.8 FEFEAYEFME : REFBOXXEL .....vcvceeeeeeeceeeeeeeeeeeeeeenn 16 104 TR e, 31
LR A2 S 8 =g = SO 20 10,5 BB oo 31
TA BT OBITIDZEE oo 20 MVTEETIBEE oot 31
8 BT oo 23 12 A= Nob—T BIOHEIIER. .o 32
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4 FINA RALEBR
& 4-1. TINA AD Voyr DB
B4
SOIC (8) VSSOP (8) L
Bt REF5020ID REF5020AID REF5020IDGK REF5020AIDGK 2.048V
REF5025EID REF5025ID REF5025AID REF5025IDGK REF5025AIDGK 2.5V
REF5030EID REF5030ID REF5030AID REF5030IDGK REF5030AIDGK 3V
REF5040EID REF5040ID REF5040AID REF5040IDGK REF5040AIDGK 4.096V
REF5045EID REF5045ID REF5045AID REF5045IDGK REF5045AIDGK 4.5V
REF5050EID REF5050ID REF5050AID REF5050IDGK REF5050AIDGK 5.0V
BAtND REF5010ID REF5010AID REF5010IDGK REF5010AIDGK 10.0V
& 4-2. TINA ADERED LLEL
FISAA 4% IRERE HIRRE B JAR Vin Bk fE BoR# LB
REF50xxEI g 2.5ppm/°C +0.025% 0.5uVpp/V 42v 480pA
REF50xxI High 3ppm/°C +0.05% 3uVpp/V 18V 1.2mA
REF50xxAl pbicE 8ppm/°C +0.1% 3uVpep/V 18V 1.2mA
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5 EVBRE L UHHRE

o )
©)

8 DNC
7 NC

EN 1 8 DNC
Vin| 2 7 NC

TEMP 3 II Vour TEMP 3 II Vour
GND 4 II TRIM/NR GND 4 II NR
— —
Not to scale Not to scale
Eg 5-1. REF50xxAl. REF50xxl. 5-2. REF50xxEI,
8 £ soIC, VSSOP 8 E soIC
LEE +TEH
& 5-1. E DOHEE
15 )
CAN REF50xxI, REF50xxAl REF50xxEI 22
DNC 1.8 8 Hefoe L7z
1 F AR AF—T VEIH, Low L~V ATNE, VT 7L A BT A A
EN ) 3:~7\j/M/\ T ARy MY B RICBATLET, 7/ A,
BRENEIEDN 1.6V 2B 2200, ENE V270 —7 40 7 OFEFIZTHIET
AF—=TINCTEET,

GND 4 4 Varan
NC PRl
NC 7 Tu—T 47 OFEEICT D), GND ITHHELES
NR - 5 AR VE yvay B
TEMP 3 3 REE=2 Ay EIKFT D) EEERLET
TRIM/NR 5 - IR 1 A R
Vi 2 2 AT BB
Vour 6 V7 7L ABE T

4 BEICET BTN (DERRBE Sb) EHE
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6 f1k
6.1 B RAENR
H S COBERERPEN (BB oz 0 Ry
B/IME BAMHE BfT
VN @ -0.3 18
NS v
VIN ®) -0.3 48
7= Vour -0.3 55 \%
B VEIRE (Ta) -55 125
PO IR (T, max) 150 °C
R85 UL BE S (Tstg) -65 150

M

@)
)

TR ATERF I I COBMEL, T A ANBA B G2 5 SR RIREMEA DY £, TR B OIER 113, ZNHDSRMFICIN T, Ei
MHESEBN S IR STV E A DM DVDR DR TH AR IELSENET D28 R T DO TIDHVER A, [HESRAERE) D
HPAN T T [ HEZENFFF) OFIINCHER LIS G AT S A AT RITHERET DLITIROT | ZOZLRART A ADEHEN:, #EaE,
PEREICH R RIEL, BT A ADF A gd 2 A REMENRHVET,

REF5xx| 35T REF50xxAl D LAk,

REF50xxEl DAk,

6.2 ESD E#&
& Bifif
AEEF L (HBM), ANSI/ESDA/JEDEC JS-001 [ZHEHiL, & +3000
~Ttorr M -
Hrd g ©)
F A AHFEETT /L (CDM), JEDEC 11:4% JESD22-C101 |2 H#E +1000
o, S Corr @ -
V(Esp) — — \Y
AEEF L (HBM), ANSI/ESDA/JEDEC JS-001 (ZHE#L, 4 +2000
~XTorr M x
HE g @)
F A A EE T /L (CDM), JEDEC £k JESD22-C101 |2 HE +500
o, F_Torr @ )
(1)  JEDEC ®FF= Ak JEP155 (2, 500V HBM TiIE#ED ESD FH / mE A CL AR EENARE THOLEHESN T ET,
(2) JEDEC ®OF¥F =4k JEP157 |2, 250V CDM Ti3E#eD ESD FH 7 n b A CL AR BEN TR THH LR ESN TWET,
(8) REF50xx| 35 1* REF50xxAl (4,
(4) REF50xxEl OfHEE,
6.3 HERENMESRMH
H H & COBMEREFFAN (FHIFLR D72 ERD)
B/ME ATRME HAME| HAL
v AFEE @) Vour + 0.2M 18 \
" ASEE G Vour + 0.2 42| VvV
NR JARIE ) 0 6| V
lout B -10 10| mA
Ta BV o & PH IR RE -40 25 125| °C

(1)  REF5020 Zk<. 22T Vi (/M) = 2.7V,

(2) REF50xx! 311U REF50xxAl dDftAE,

(3) REF50xxEl Of#k,
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6.4 Z(CPIT 5153
REF50xxEI REF50xx], REF50xxAl
B () D (SOIC) D (SOIC) DGK (VSSOP) B
8V 8 8V

ReJa BEA 0 JE B~ D BT 120 115 160.9 °C/W
Rosciop) [HEG B —A (L) ~OFHEHL 52 63.4 53.9 °CIW
Ress BB DI~ DB 66 57.1 82.9 °CIW
Yot BEATNS L ~DHE ST A—5 9.8 15.4 5.1 °CIW
Yg BE AR DD FAL A~ DR ST A—4 64.7 56.2 80.7 °CIW
Roscbot)y |[HEATBD S —A (JEH) ~DEHHT AN AP GAYNS °CIW

M

TR IS LORCE O BFHI SEHEDFEMIZ OV TIE, (8RB I WNIC Sy =V OBGHIIEHE] T 7V r—vay /=B RL TS,

6

BHEHZBTT 57— o2 (BB EPY) 2315
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6.5 ESHHHE. REF50xx] & & U REF50xxAl
RRIZFLIR D2 ERY, Ta = 25°C, I oap = 0. CL = 1uF, V| = (Vout + 0.2V)~18V

R \ 7 AN | RME EmE ROKE| 8
HAEE
REF5020 (Vout = 2.048V)(") 2.7V < V| < 18V 2.048
REF5025 2.5
REF5030 3.0
Vout B REF5040 4.096 Vv
REF5045 45
REF5050 5
REF5010 10
p—— B =R FTRCOBEATvar (D -0.05 0.05 %
IMRE L
T e —k F~COBEAT v D 01 01| %
AR
enpp ﬂlb \H{EZ%U/(X f =0.1Hz~10Hz 3 “VPP/V
€n B/ AR f =10Hz~1kHz 0.9 MVims/V
HABEDRERYZH
A% 25
dVour/dT —— Tp =—-40°C ~ 125°C pm/°C
L —R
T V¥ al—ar
VN = (Vour + 0.2V)~18Vv() 1
AVO(AVI) IFAv LF¥al—ays in = (Vour ) ppm/V
V|N = (VOUT + 0.2V)"“18V\ TA = —4000"“12500(1) 1
o—K ¥zl —igv
AV —10mA < lpyt < 10mA. V|y = VouTt + 0.75v@ 20 30
O(AlL) 2—R L¥al—iay 10mA < loyt < 10mA. Vjy = Vour + 0.75V3), T, 50 ppm/mA
=-40°C~125°C
SRR ERR
Isc FLRE A Vour =0 25 mA
BEXT YT R
YA 50
VSSOP-8
N PA7 2 40
A%
YA 70
SOIC-8
YA 2 50
ppm
VSSOP.8 A1 70
TR L — YA 2 40
F
HA7 A 90
SOIC-8
YAIN 2 50
RYZEM
0~-1000 FR¢ft] 50
VSSOP-8
AV 1000~2000 HfH] 25
OUT_LTD ppm
- 0~1000 FEfH] 22
SOIC-8
1000~2000 HfH] 18
TEMP v°
BT 575 mV
PR Ta =—-40°C ~ 125°C 2.64 mvV/°C
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6.5 ESHEE. REF50xx] 3 & U REF50xxAl (#tX)
ﬁéléﬂﬁ@iﬁb‘ﬂﬂm\ TA = 25°C\ lLOAD = 0\ CL = 1|JF\ VIN = (VOUT + 02V)’V18V
RTA—H \ 7 AN | BME BEE RocE| e
B—rF L DERNVT AN
B A DRI S ‘CL = 1yF T0.1% ¥ T 200 us
B
Vs EREE HaBEO VOUOT N 18] v
P, 0.8 1 A\
= LS Egy : m
' i —40°C < To < 125°C 1.2
IR B
AR R -40 125 °C
B EREEH -55 125 °C

(1) VOUT <25V Oy, F/NEIREEL 2.7V T,
(2) REF5020 %<, 22, VIN = 3V,

8 BFHB TS 70— N2 (ZE RO EPE) #55 Copyright © 2025 Texas Instruments Incorporated
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6.6 EX 19414 REF50xxEI

RRIZFELIR DR R | Ta=25°C. l.oap=0. C_ = 1uF., Vin = Ven = (VouT + 0.25V)

Product Folder Links: REF50 REF50E

R \ 7 AN | RME EmE ROKE| 8
HAEE
REF5025E 25 v
REF5030E 3.0 v
Vout 7T REF5040E 4.096 ,
REF5045E 45 Vv
REF5050E 5 Vv
IA HVHIAS B FTARCOBEAT v av -0.025 0.025 %
dVour/dT Ta=—40°C ~ 125°C 2.5| ppm/°C
AR
€npp 1RV P A R f = 0.1Hz~10Hz 0.5 WVpp/V
en I /A2 f = 10Hz~1kHz 0.8 WV ims/V
A L¥al—ay
AVopviy |[FAv L¥al—var Vin = Vour + 0.2V)~42v ! ° ppm/vV
Vin = (Vour + 0.2V)~42V, T = —40°C~125°C 1 5
n—R L ¥l —iav
—10mA < lgut < 10mA. Viy = Vout + 0.75V 5 25
AVouary |P—F Lab—vay
10mA < loyt < 10mA. Vi = Vout + 0.75V, Tp = - 35 ppm/mA
40°C~125°C
FEHEER
Isc s I Vour =0 21 mA
BHER TV RE R EM:
™ SOIC-8 YA A 80 ppm
SOIC-8 A7 2 20 ppm
R EM:
0~1000 HEF[H] 25 ppm
AVour o |SOIC-8
- 1000~2000 I 10 ppm
TEMP >
FIEH T 625 mV
T Tp = —40°C ~ 125°C 2.64 mV/°C
B =2 AL DN T ZAL
Bt A DRRNIL Y AN CL=1uF T0.1% T 400 us
BREMAR
Ciy gg%”ﬂh:y%yﬁ -40°C £ Tp < 125C 0.1 uF
CcL gbf:wﬂy?wf -40°C < Tp < 125°C 1 100|  WF
EIR
Vs EIREE pe e i Vour + 0.2 42 \
. . 340 HA
LSRR —40°C < T, < 125°C 480  pA
BRI | v b 2w Ven=0V 10 oA
AX=7 |\, 72547 F—F (EN = 1) 1.6 Y%
B e S xyhF E—N (EN = 0) 05 Vv
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FRIZEER DRWERD Ta=25C, I oap=0. C_ = 1uF. V|y = Ven = (VouT + 0.25V)
RTA—H \ 7 AN | BME BEE RocE| e
YR BE AR
BRI | | -40 125]  “C

10

BN 57 17— RN 2 (T

EH A

Y

CEHOEDE) EFE
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6.7 AR : REF50xxl, REF50xxAI
RRIZFELIR DR RD | Ta =25°C. lLoap = 0, Vg = Vour + 0.2V, Vout £ 2.5V DYt h/NERELX 2.7V T,

g 2 i
S 5
g | = 5
3 =
g g i
O‘LO‘O 0 o woLw O‘LO O‘LO‘O‘LO‘O‘LO‘O‘LO‘O‘LD‘O O‘ ‘O‘ ‘O‘ ‘O o O O ‘O‘ ‘O‘ ‘O‘ ‘O‘ ‘O‘ ‘O‘ ‘O‘ ‘O‘ ‘O‘ b
AL~ oNLNOANLNOAINONN O L QWO mnwo’vowwowmnwow o’y o
OCOOrrr~rmrrmrANANANNODOOOTIT I IO O ~ ~ N N O MO & F 0O 1O © © N~ M~
Drift (ppm/°C) Drift (ppm/°C)
0°C~85°C -40°C~125°C
HEe61..BERYT b+ E6-2. BERYZ
0.02
__ 0.015
*
< 0.01 \
[}
Iy © /
z 3 0.005 N\
c (8]
K} <
K g 0
2 s
& ;’ -0.005
3 -0.01
S
-0.015
v Y @ 94 5 o 5 N @ ¥ 1 -0.02
S 5 s 8 © s 8 8 38 ¢ 50 25 0 25 50 75 100 125
Output Initial Accuracy (%) Temperature (°C)
6-3. K ABEDWHBE 6-4. HHBEME LRE DR
160 0.8
+125°C
140 =Sy 0.7 /
120 — 06
\\ b +25°C
1 \\ [0 /
& 100 N g 05
g N 3 /// —40°C
T 80 \\ S 04
. N 3 //
o 60 N 2 03
\\ < ///
40 N 8 02 /
20 0.1
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6-5. BiRRELL & BR¥E OBF 6-6. Oy 77V MERELBHNEREDBHF
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6.7 L RH94M : REF50xx]l, REF50xxAIl (%)
%c:%ﬂﬁ@tﬁb\ﬁﬁo\ TA =25°C. lLOAD =0. VS = VOUT + 0.2V, VOUT 2.5V @i}%/ﬁ\\ E‘id‘%{ﬁ%&li 2.7V Tf;ﬁo

Temperature (°C)

6-11. 54> bF¥alb—arEREEDMEE

250125 0.9
250100
2.50075 > 08
(0]
S 250050 S /
= £ o7
S 250025 >
% +25°C =]
S 2.50000 g o6
- I
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5 £
O 2.49950 & 05
-40°C o
2.49925 =
2.49900 +125°C e o4
2.49875710 - - . . 03
50 -25 0 25 50 75 100 125
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Temperature (°C)
% 6-7. REF5025 D AEE & & DB . N
= HARELRARREORR B 6-8. TEMP E DEBE & REE DEF
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=
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600 600
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Temperature (°C)
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6.7 L RH94M : REF50xx]l, REF50xxAIl (%)

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

Es 100
= 80
T
=
=
= = 60
2 =
3 g L
8 40 \/\/vw
3 A
o
Z 20
. i A 0
1s/div 10 2030 50 100 200 500 10002000 10000 30000
Frequency(Hz)
B 6-13. 0.1Hz~10Hz D / 4 X B 6-14. /4 X ARS MVEBE
: S T T T
- i © Vi : i : : : o
. SV/GIV e -
p i : : : : : : : : : ]
Vin W
2V/div ; g : : :

Y/ : : 1
1V/div»o—-—woi-r‘/b 1V/dlv.

40ps/div 400ps/div

REF5025, C, = 1uF REF5025, C, = 10uF
E6-15. A9—+7v 7 E6-16. R¥—+7 v
v - - +10mA - v v v
ILoaD \ o
-10mA A A e

10mA/div ‘ :

1mA.div

10mV/div
5mV/div

Time (200 us/Div) 200ps/div
CL = 1pF, loyt = TMA CL = 1pF. loytr = 10mA
6-17. AFEE 6-18. RAFIEE
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6.7 L RH94M : REF50xx]l, REF50xxAIl (%)

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

6-23. REF50xx DREIREE (F#D 1000 i)

ILOAD 77777777 ‘;1QrﬁA 777777777777
BT N S
10MA/diy e~ - - - - - p - - -
1mA/div
""""""""""""""" 10mV/div
5mV/div
200us/div 200us/div
CL = 10pF, IOUT =1mA C|_ = 10uF, IOUT =10mA
6-19. BATB 6-20. AFHAH
& i W i
BV
500mV/div anmuas [RIRIRIE NIRRT PP
500mV/div
5mV/div
5mV/div
20us/div 100us/div
CL=1pF CL =10pF
B6-21.314>» b3V b Be6-22.314> b3Sz
250 250
— 200 _. 200
€ €
g )
= 150 = 150
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3 3
S 100 S 100
» 7]
Q (0]
g & 50
=) Ke)
= = e
= 5 0
g g
3 >
o (@] 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

6-24. REF50xx DRAZEN (2 HB D 1000 FE)

14 BHICHT S 7 — R o2 (DERCHRI O Sbd) 2045
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6.7 fA{RHIHFE : REF50xxl, REF50xxAI (%)
%6Z§Eﬁ@fﬁb\ﬂﬁ<@\ TA =25°C. lLOAD =0, Vs = VOUT + 0.2V, VOUT 25V @i}%/ﬁ\\ %/J‘%{E%E‘i 2.7V T’?‘AO

Output Voltage Stability (ppm)
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6-25. REF50xx DRHREM (B#1D 2000 B5H)

Output Voltage Stability (ppm)
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6-26. REF50xx DERAAREN (2 BB D 2000 FHE)

Output Voltage Stability (ppm)
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6-27. REF50xx DEEAZREM (4000 BE)

Output Voltage Stability (ppm)
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6-28. REF50xx DRHIZEN (R#D 1000 B5R)

Output Voltage Stability (ppm)
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6-29. REF50xx DRHZREM (2 BB D 1000 BFE)

Output Voltage Stability (ppm)
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6-30. REF50xx DEHAREM (2000 BFR)
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6.8 fXAY4FE : REF50xxEI

TA =25°C, VIN = VEN = VOUT + 0.5V, ||_ =0mA, COUT = 10}JF\ CNR =7~I—‘_‘7O:/\ CIN = 01}JF 2B 5,

0.02 45
0.015 40
IS
::)’ 0.01 35
3 0.005 S 30
< o s 25
[ =
8 _/\ ‘_3“ 20
S -0.005 S
z N 15
£ -001
3 10
-0.015 5
-0.02 0 ‘ |‘
-25 0 25 50 75 100 125 03 04 05 07 09 11 13 15
Temperature(°C) i
6-31. iV BIE & AERR & ORI ey
o ' - e 6-32. BRE KU 7 b5
50% 2
40% __ 16
bd
£
2 - g
< 30% - =z 1.2
S S
s kS|
5 =}
g 20% 2 0.8
a 4
[0
| £
10% ~ 04 //\ \
0 — ] ] 0 S~ _—
S g g § § S g* § g g S -50 -25 0 25 50 75 100 125
S 5 S o o S & o o ° Temperature (°C)
S A [ ~ F= 05
Output Initial Accuracy (%) 6-34. 514 1/4'—'1 L—3 /tmgta)%
6-33. IED I
20 20
z z
£ 16 IS 16
8 s
~ Q
> >
5 12 £ 12
2 =
%] N c
c
g 8 — // g 8
3 —~— 2
& 14 S~ /
hel 4 E 4
s o
] -
0 0
-50 25 0 25 50 75 100 125 -50 25 0 25 50 75 100 125
Temperature (°C) Temperature (°C)
6-35. A— R L¥al—ay (V—X) LEBEEDKER 6-36. A— K L¥alb—ary (o) LBELDRR
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6.8 L RA9I M : REF50xxEI (§7X)

TA =25°C, VIN = VEN = VOUT + 0.5V, ||_ =0mA, COUT = 10}JF\ CNR =j—‘_‘7o~‘/\ CIN = 01}JF ZBiI5,

,,,,,,,,,,, VINZA2Y r - " - - - L =10mA A
,,,,,,,,,,,,,,,,,,,,,,,,,,,, I =-10mA
VIN=275V  _ @ _ o _ o v o
|
L - - - Vour (100 mV/div) -t - - r- - r -
Mtvony rddehatgn ,_,,‘L
1 ms/div 1 ms/div
6-37. 54 VBERE 6-38. ATBEGE (Cour = 104F)
2.8
: ‘ " I'=10mA : : : —— Cour = 100uF
T ) ) ) I 24 Court = 10uF
: — COUT =1uF
T R E I a
IL=-10 mA o 2
ffffffffffffff § Ay
- 1.6 /
R R : N\
£
S . < 12 7
" Vrer (10 mV/div)' = N
©
S 08 {
S D R S e / \
| | | ‘ ‘ | ! ! 0.4 /’,/ N
. LTINS NG
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ 10 20 50100 1000 10000 100000 1000000
1 ms/div Frequency (Hz)
6-39. BFNBESE (Cour = 14F) 6-40. HAA Y E—4> R
400 2
350
. 1.6
< -
= 300 —
S __.—-—‘/ < 12
O 250 S 2
€ i
[&] [}
2 200 = 0.8
>
<} —
//
—
100
-50 -25 0 25 50 75 100 125 0
Temperature (°C) -50 -25 0 25 50 75 100 125
6-41. FEEETE & B & DR Temperature (°C)
6-42. vy YU EBREBELDBR
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6.8 L RA9I M : REF50xxEI (§7X)

TA =25°C, VIN = VEN = VOUT + 0.5V, ||_ =0mA, COUT = 10}.]':\ CNR =7~I—‘_‘7O:/\ CIN = 01}JF ZBiI5,

1.5 400
= VEN_HIGH - — IL=10mA
— VEN | 350 IL=5mA
o EN_LOW // — IL=0mA
. — —
/ // E >0
_ gl " S 250 //
2 / S 200 -
& —1 = —]
= = —
= > e— |
2 06 g 150
> [}
9 100
0.3 50
0
0 -50 25 0 25 50 75 100 125
0 8 12 16 20 Te mperature (°C)
Input Voltage (V) 6-44. FAYF7 Y FBE vs BE
643. 1 Rx—TIN ALy allR& VN E DR
100 . 100
— COUT = 1uF
— COUT = 10uF
80 ~ 80 —— Cour = 100uF
I
=z
= 2
€ 60 z 60
S > \
© 2
g2 40 8 40
e 2 3 d TN ey,
S 20 = o hans .:k“ \‘
20 \\ \ H\\
N MY _M
I — | Y
0 T T T T 10° 102 103 104 105
0 01 02 03 04 05 06 07 08 Frequency (Hz)
Flicker Noise (ppmp.p) 6-46. 10Hz~100kHz @ / A X{khE
6-45. 0.1Hz~10Hz DEE / 1 X316 (Cnr=A—T2)
(Cnr=A—TY)
125 35 L L L L L L
8OUT - 1OHFF
o - — Cout = H
1:’ 100 T —— Court = 100 uF 30
8 NSmmRN 25
5 s N TN s
S = 20
'% §§§\ .5
24 TR ©
= 50 3 15
S &
n 10
2 25
[e]
a 5
0
1x10! 1x102 1x103 1x10% 1x10° 1x10° 0
Frequency (Hz) e I < I-‘IOD < 3 & < 3
6-47. BERELL & Hil & OB e e
B ' e 6-48. MEXT UL RADSNT : YL I 1
(-40°C~125°C)
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6.8 L RA9I M : REF50xxEI (§7X)

TA =25°C, VIN = VEN = VOUT + 0.5V, ||_ =0mA, COUT = 10}JF\ CNR =j—‘_‘7o~‘/\ CIN = 01}JF ZBiI5,

100 150
100
75 g
e 50
S Z
< = M
o a 0
5 %0 £
& £ 50
o 2
S
25 -100
0 ! : ! 0 400 800 1200 1600 2000
-50 -40 -30 -20 -10 0 Time (Hr.)
Thermal Hysteresis (ppm) 6-50. REAREM (IR#1D 2000 F5MH)
6-49. MERT U RDHM : YA 2
(-40°C~125°C)
150
100
T
Qo
£ 50
=
3
£ 0
1S
[}
o 50
=
3
-100
-150
0 1000 2000 3000 4000 5000 6000 7000 8000
Time (Hr.)
6-51. REIZREME (7500 BFR)
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7 185 A —& AIERFR

71 ¥AMFORICK ZEH)

REF50xx DHRLE I SN DM EHIZ N Z N RIREN R D720 SR VMBSO LT A ADZ AT AR A
PECET, T ZOBBAI B L OB R AN 23, HEEOT 75 &R I fRG OISR 7 MEtkz
KT SEL RN DY T, ZORRENFEAET D RARIFERIE, V7 —DET T,

ZOMREIRT =D, 36 DT SAREER TV —D YW _R—ANAE AL TV MEBIZ AT T L, =R D A—H
—PHEET BT a— a7 ANVEERLCWET, K 7-1 1V 7n— adr AV ERLET, FUCNERIT FRA B
B TR SN T ET, EROEZIT 0.8mm., HEfEIE 13mm x 13mm T4,

V7 7L AEEIT) 7n— TavA0RiL4% T IBEREHSEIZhTIZ> CGlESE T, REFS0XXEl DA DR E LR
U7 hOREHEN 72 7 MR 7-2 1ZR L, REF50xx O35 %X 7-3 /61X 7-10 IRLET, TAMNSND 2=y T
W2 DT TR HBLL TOET D, TV NERO YA B MEICL > TISBICRE R 7 &5 AT sEMED
BVET, EETARNEIEEL AT, INHOEARNT T AIREIN TWADIFE—DI7a— a7y A VL DEER 7Ry
TREEWHZETT, TV NENR (PCB) Ol (25 b &2 2R 1 E2E 25513, MRIHY 7 a—2 T b DR —i i)
T, ZOIORGEITH I SAT ABIENSHIZ 7L ET, PCB 2V 72— MBS T b G A1, &tk D/ NATT
NAZZ BT THZ8IC 8D TAAZNDEARN 22 e/ NBICIN R D2 LN TEET,

300

250

O 200 P v \

\

Temperature
- N
o (4]
o o
N

N4

0 50 100 150 200 250 300 350 400
Time (seconds)

B71.V70—O0774)

80

60

40

Population(%)

20

\ T T T
-0.035 -0.03 -0.025 -0.02 -0.015 -0.01 -0.005 O
Solder shift (%)

B 7-2. ¥\FHIOBICL BT FDAEL (%), REF50xxEI

20 RN T 57— RN 2 (DRSBTS P) 55 Copyright © 2025 Texas Instruments Incorporated

Product Folder Links: REF50 REF50E
English Data Sheet: SBOS410


https://www.ti.com/product/jp/ref50?qgpn=ref50
https://www.ti.com/product/jp/ref50e?qgpn=ref50e
https://www.ti.com/jp/lit/pdf/JAJSIL3
https://www.ti.com/jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSIL3O&partnum=REF50
https://www.ti.com/product/jp/ref50?qgpn=ref50
https://www.ti.com/product/jp/ref50e?qgpn=ref50e
https://www.ti.com/lit/pdf/SBOS410

13 TEXAS
INSTRUMENTS

www.ti.com/ja-jp

REF50, REFS0E
JAJSIL30 — JUNE 2007 — REVISED OCTOBER 2025

0 1 2 3 4 5 6 7 8
Drift Pre-Soldering (ppm/°C) - SOIC Package
B 7-5. ¥AFHFEIO RY 7 DS SOIC /Xy r—
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70 70

60 60
__ 50 __ 50
c 40 c 40
i) K<)
k] kS
3 30 3 30
o (s}
a o

20 20

10 10

0 T 0 T T

-3 -2 -1 0 1 2 -3 -2 -1 0 1 2 3
Drift Shift Distribution (ppm/°C) - SOIC Package Drift Shift Distribution due to Soldering (ppm/°C) - MSOP Package
B79. KU bDIT FDSEL. SOIC Ky T—2 7-10. RUZ D27 bDSEI VSSOP Ny —2
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8 FfHHsiEA
8.1 =

REF50xx 13, B MM BIENRGE LRV 7 M B DI ICRREN SV AR/ A X TENFE DA R vy S EEV T 7
L ADT7 7V TE, REFS50xx OMERE 7 2y 7 U DWW TE, B ar 8.2 B L TIZE0Y,

8.2 Ny /A

Vin
O
REF50xx
R2 R1
W W
(10uA
at +25°C)
TEMP R4 O Vour
aT O— +
10kQ R3
p> \/\/\/‘ TRIM/NR
R5 1.2v 1kQ
60kQ -
Jono

Eq 8-1. REF50xxl. REF50xxAl ®7 0w X

EN Vin
1 1
L
13kQ
Bandgap | —AAA— :| Vour
aT(10pA
at +25°C)
] ™™P
62kQ
1
L L
NR GND

8-2. REF50xxEl D7 v 4
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8.3 RBESKEA

8.3.1 BEEN

LEE 87 (TEMP, £ 3) 13, 59 60kQ DY —A Ao —X L AT KFET BTN ARG L ET, X 6-8
(ORI IO, HABEIFTIRO IR AFROBERIZHENET,

REF50xx|, REF50xXAl: Vrgmp piy = 509mV + 2.64 x T(°C) (1)

REF50xxEI: VTEMP PIN = 625mV + 2.64 x T(OC) (2)

TEMP B N3F 7 O—fR7RIEEZ /R L, £ £15°C OFFH CIEME T, — MM EMREENEIZEL OO ER
A, TEMP o2 L CIREZbZ R+ 2L, 7 al BEOREMELZITIZENTEET, 30°CHIREZLE
IZ. TEMP v°> O EENK 79mV 2L T 5215t s L ET,

TEMP 3@ 1A E—F 2 ATT (B7var 8.2 &), TEMP B NKA B —X U AD R Zn—R 3 5L
ERZAENELETR, 2O UL Vour DEEIZREL RIFLER A,

BA L —H U 2RI L DERE AT 578 . OPA333, OPA335, OPA376 X DIRERY T RD/INSNWA T T %
EHALT, ¥ 8-3 IR T L2, TEMP v D H1E v 77 LE T,

+V
O
REF50xx
O— DNC DNC —oO
ZGV\T/?MCP O—4 opA®) Vin NC |—O
m
+ TEMP Vour [—O
— f GND TRIM/NR —O

NOTE: (1) Low drift op amp, such as the OPA333, OPA335, or OPA376.
K 8-3. TEMP EXHADNy 77U

83.2 8FFUZF

REF50xx (IRV 7 MEAED R/NRIZR D IR EI SN TWET, RUTZMRZEIT REISH T DM EEDOEEL TE
FINFET, FUZME N3 THEDLEY, Ry 72 Ra L CGHESET,

VoutMaX — VOUTMIN
VouT X Temperature Range | % 10”(ppm) 3)

Drift = [

REF50xx D AR MEEL, JK3EZ L —F /=30 Tl 2.5ppm/°C, 2L —F /31— a2 Tl 3ppm/°C, 12
L—R R—T9TlE 8ppm/°C T,
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833HBERTIUSX

REF50xx DEAEAT VL AL, 7 /31 2% 25°C CEMESHE | AARREHIAN TT A ADY A7 V2 FEITLTnD 25°C
[ZIRDEED, HAEEDOELLL TERSNET, N4 FBALRT VA2 R LET,

VpRp — V

VHysT = [W x 108(ppm) (4)

ZZ T,

* Vpyst = #EAT VA (ppm)

+ Vyom=fEEsni-t HEE

. VPRE=25°C@7OU{ﬂan.fgqj-/])y/l/‘(@\u%éﬂfimjj%j:

s VposT = 7 /3 A% 25°C 05 —40°C ~ 125°C OALERIBIEFIFH THA27L L, 25°C IZR LR ICHIES - )
BIE

8.3.4 /1 X1LHE

REF50xx 7 73V D& R L OREHER 72 0.1Hz ~ 10Hz DEIE /A X%, ¥/ ar 6.5 BLIUE/i a2 6.6 [IIRLE
9, MAEEEEEREISC T, JARXEEN EALET, /AKX Lok m ESE LI, BIO7 42007
AL TSN, BT 42V TR T 555813, M40 e —2 AL THRDIHIELRNIIIZLE
R

TR AN HIRE DIV I AR T TN T IV r—arTIA R E i/ MEL ., MEEZE i KA T2 7O OWT
T BV 7 722D ADC HERE~DEES, 1 350 [ BIEY 7 712 XD ADC HEE~D#ZEE, 552 #5). [ BV 7
L2 XD ADC MRE~DFEE, 3 o7 Il THA Drv—F N EBRLTIZEN,

+VsuppLy
@)

REF50xx
O— DNC DNC

5
Vin NC |—o0
o— TEMP  Vour [—o0
GND TRIMNR |— 4
T 1w

F

8-4. TRIM/NR EZERULE/ A XEiR

8.3.5 RHZTH

HHWDDIEIRT SAZ T BRELECRBE DALY | B LI E IR T A LR r— D O W 22 8 )
FBAELET, FFORIEEEBIZ, ZNOO LB I OREE T2/ 07— b A ~DENTIY, BREEEV 7 7L
AOHNBEEFTEELET, ZOIOREBICDfEIL, T —F > —NMNIE#MZ e (34  EWRUZE (LTD)) LiEiEh b8
TA—HTHESINTWET, LTD OFHHE 5iE%E ., 5 ITRLET, LTD OfElk, oIS CH A BIE ELR
V7R 28613 0E, R ORI IS CTEEME T 7255513812252 LICER L TIE SV, REF50xx D EcH] D
4000 FEMOEMEICEB T D H EEDORY 7 MM, (%] 6-23 735K 6-30 £TITRLET,

B [Voutl, — ¢ = Vourl, — |

6
LTD —n= 10 5
(ppm)|¢ = n Toutl _ g X (5)

ZZT,
« LTD(ppm)|t=n = £ ZEVE (ppm)
* Vourtl=o = Wil = 0 RffE] T ) FEIE
* Vouthen = F§f#] = n el T H 18+
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8.3.6 TRIM/NR E>Z(E/H L 71 H5HZ

REF50xx], REF50xxAl (O H /13 T (2 3R ST a0 | FERICIERE T, Vour 2N AR LU0/ A RIEHE
(TRIM/NR, &> 5) 2 L CHRFELE 3, £15mV O H IFR#E D rREZ AR ER 72 m K % [X] 8-5 [Z/RLET,

VsuppLY

REF50XX
O—DNC DNC—O
VIN NC —O

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

R2 = 2k

8-5. TRIM/NR E & fER L7z Vour DRE

REF50xx Tl&. TRIM/INR B> HE L TRV REry A2 7 72 TEET, TRIMINR B2 GND (227 o %
BliE L (X 8-4), WHHEHL Ry BLU Ry LA G E DL, m— R TANHEER CEET, 1yF ORBEEHFEH T
&L 10HZz~20Hz D= —F —JE AR or— A T4V ZEAERCEE T, B— 3R T4 ZIZED | Vour B THIE
SNDRARBVZR ) A XD T LET, BEDRE NG T4 VZ DTy b A7 JEEBMEL 72D | ) /A XN EGITH
YLET, Z0ar T o hEERTHE AX—NT vy T RPN ELIRD ET,

8.4 FINA ADEHEE— K

8.4.1 BEXHI LR

REF50xx O— k)74, X 8-6 |Z/RLET, 1uF ~ 10uF OFIFH OB ASA /A av 7 oY= BEd LET, H
J1ar T4 (CL) 23, Vout 705 GND IZEE SN TWAZ a2 R LET, B EMEEMERT57-0 ., CL OEME
BB (ESR) fEA 1.5Q Kiii THOZEEMERLET, /A A&/ NRIZIZ 5725, CL @ ESR X 1Q0~1.5Q &L
Liﬁ‘o

+Vsupply
@)
REF50

O— DNC DNC |—O

Vin NC —O
Ceypass _|
1uF to 10pF —— o— Temp Vour
I CL
GND TRIM/NR —O
W GND GND
CL= 1uF to 50uF for REF50xxI, REF50xxAl
C_= 1yF to 100uF for REF50xxEI
8-6. MR
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8.4.2 EREZHF

REF50xx 7 7IVDEEV 7 7L AL, Ray 7 T MNEENIEFE ITIEWZER3 R T, i/ NEIREMEN 2.7V ThHD
REF5020 &4+ & LT, _0)77\)0))771//;@5 ITEAGRIREE CTH D EBIE LY 200mV BWEE TEMETEET,
HAMIRBIZOWTIL, K 6-6 7'y MI, XN Ny 7T NEEEAREDEBRE RLET,

843 8DV Z7 L XEFE

ABLONEDEUEBIEAMLELT 57 7V — a0 Tld, REF50xx 3L OPA735 LT, 5V EFNHT 27

JVEIREDV T 7L ZEHHE L £, REF5025 Z4#i LT 2.5V OEIRV 7 7L AEEZ MG T561% . X 8-7 IRLE
T REF50xx OIEKRY 7 MEREIX, OPA735 OXA 7By NEEE R RUTREHEL, EIERT 7V /r—rar mito
R 2—ar b Ed, Ry & Ry DIRFEBREN —E L TV AR LET,

+5V

REF5025
O—{ DNC DNC |—o
\N NC —0
O— TEMP Vour +2.5V
—— GND TRIM/NR R 1uF
1
10kQ2 R,
10kQ
+5V
OPA735 O 2.5V
+

NOTE: Bypass capacitors not shown.

X 8-7. REF5025 & OPA735 ICK B EHBLUVEDY 77 L ABEDER
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97 TV T —a  ERE

LAF o7 7 Vr—variFliz, TI O®-EAERICE TN 0 TiEZel, Tl TIEFOEfE T aets

PRAEWZLER A fl % O B B2 8 O ATEIC DN T, BEROFETHRI L Cz2{ziic
ROET, BERITE T OB EEERGELT AN 52T, VAT AOMIEL R T HLERHET,

9.1 77U —2 3 ER

F BT I aL VAT NI EL DA FEER AT DI L E L E VJ7TV/Xb>A B4 REF50xx
T7INT AL/ AR BIERV 7, BB E S E T @mERE DT — & - ar R —X | T T 9, REF5040 % JAK
72T =R T oAV ay AT L THERA L Z, X 9-1 ITRLET,

92 K&XMIEF IV -3y

9.2116 Ev M, 250KSPS D7 —% 7o A>3 2 XTA

E— REF5040 L 4
ESR f—
10pF
N T
47uF N\
\/ REFIN
A4
124Q <_CS
CLK
% ADS8326 ‘«——
0-4V SDO
— —>
1nF

OPA365 7 %7

K 9-1. REF50xx Z2ERA ULETLAT—9 704 oay Y RATA

\I

9.2.1.1 B EH

ZOFRFH T REFS0xx 256, ¥ 1 DE—INRAEL CTUAT AEIRD JAXNEMNTHZLE2R/ET 51, @

J@Jfoiﬁjj:l/*f/*f%l%?ﬁbiﬁ‘o FIFFIZ, AT DT U TR T VA REA R 200 T U 28R L F 9, &

—ﬁfﬁi EZEBT B0 ASINNARR avT ot AR o T oY BNLES, T—% T,V vary VAT
DFRFHRFIZIL, 7%1:17 )\731D77EJ77V/7\$F@/\/77)/? IZOWTH, [AERIZRFIL TLIEE N, 77— 77

/r//a/ VAT LN BAFIRVERE ARSI TIE. WUNCR RSN ATy T 7l ZAUCEE TS RC 74 V2 & T5

MBENRHYET,

9.2.1.2 St/ et FIR

OPA365 %, 16 vk AID 2> /3—% (ADS8326) DOERENCAEH L E T, OPA365 D 1izHsH RC T4 NREAE A

LC.ADC NDOY TV AL F DRREICE > TRAT LT v— o7\ &KL ET, ADC DT AT a

RIS TV 7 a T OEED 16 By MEEICLE T 589, RC 7V H &Gt LET, BREN T > 7 Dl
g%, RC 7A/VH DHIHME DD 72K Lt 4 5 THHTLZMERRL TTZSNY,

REF5040 /3, ADS8326 ™ REF b BRE) T 7=l Ed, ZokECld, BEV 7L A a7 o4%
HENOER T DZENIEFICEE T, SMESHREL (ESR) 2IEF IT/NSWE FMr OB —I R EFIL, VAT L4
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KD SNR 2METFLET, 273D ESR M40 TRWEA L., A= T o3 L EANRIT A BINT 54 ERHY
£9, 1uF OEEA NR BT 5L, REF50xX D/ Ry y 7 JA R AR CE £,

# 9-1 12, OPA365 O I T FD RC 74N HEMHAL, REF50xx (ZRABMEOH iarT v aMifHL,
TRIM/INR E AN B2 DD T W %H LT E B T e 2 e LT A R U ET,

RO BEORHBILCBIIBT—F 7040 a ARKER

T AN T AN 2
OPA365 RC 74/L 4 124Q, 1nF 124Q, 1nF
REF5040 tij= 74 10uF 10uF + 47yF
TRIMINR > a7 04 OuF 1uF
SNR 86.7dB 92.8dB

9.21.3 7 U —2 a3 U Hilg

K9-2.FFT7AY b -F=% - 794523 - RATFAD/AX - 707

3ERICAT HHREIR

REF50xx 7 7IVDETLV 7 7L AL, Ry 7 7O MNEENEFITIRW I EXRE T, fi/NEIRESD 2.7V ThHS
REF5020 Z 4+ & 1T, REF50xx 7 73U DE FJ7TV/XGiﬁﬁ1TJkF’EVCﬁjJ$FJ:@ 200mV EWEETEMET
XFET, B HVOFMITHOWNTE, BNy I T NEEE AR 7 vy e, ¥ 6-6 1Z7RLET, REF50xxI 385
REF50xxAl FZ. 1uF 705 50uF OFEHH O EJFR/ A 73R :I/T/“j‘%?%*“‘biﬁ“ REF50xxEl (Zi% 1uF~10uF D
FHDOEIFNARA A F o2 BEIDLUET,

24 L17U
941 L1470 FDH1L K1 >

9.4.1.1 REF50xxl. REF50xxAl LA 79U NDHA RS54

o BRAANRR AT UV BRBIOY TUR EACTELRTIE ST TRELET, 20/ /82 a7 o3 offf
BRI 1uF ~ 10pF T4, MEIZSU T, JARXDBL N, FFA =R U AR E W EIREZ BT 20 Ty
Vo VR EEBMLET,

* NREVETIUREDMNZAYF DIAR T4NEV T T o EidELET,

o HIIEAPF ~ 50uF O T o TT Ay TV T ETNAZ LB L TLTIEEW, (Hjar 7 B S O
AT var T, AR W &S50, a7 o oHELE ESR 13 1Q~1.5Q T1,
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o HAETTUREORNZ 1UF OF B =y 7 oYW FNGBINT 58T, JARXNTANZ) T E L, T —HF TN
—HELTCDAA v F L T AN ESNET,

9.4.1.2 REF50xxEl L4 7Y bDHA RSA >

o BIRAASNA AT UYL BREY TUROEAITEDIZF L ST TREL £, 20O/ A/3R 27 OHESE
fEIX 0.1pF ~ 10pF TF, ML T, JARAMEZN, FFA L E—F U AREmWEIREME T 720, 7y
VoV RERBIMLET, K/hOar T o RnT SAAO LTI EIN COAI a2 iR LET,

o NREVETTIUREDINT, 7TA 1 D 0AUF ~ 1UF DI AR TANH) T 2T oY aflE L £9,

o HHIM, 1uF ~ 100uF DI ESR (Fc KME 1Q) 2> T oV CTTF Ay 7V FENTWAZ AR L ET,

9.4.2 L1470 A

DNG § DNC :
] 8 [<] s
TEMP E Vour :
L | GND TRIM/NH ]

C

B 9-3. REF50xxl, REF50xxAl L4 7D Ml

B 9-4. REF50xxEl D LA 7 Nl

9.4.3 EEBZ
REF50xx 7 73IVIL. 8 SN AN BEEEFHICHTZ>T 210mA OERAR IS TAZERNHESN TWET, T
AZDIEET. 6 1T EFHLET,

Ty=Ta+Ppx8ya (6)

ZZ T,

« Ty=EATHRE (°C)

o Ta=JEFAREE (°C)

Pp = 1H#ET] (W)

o By = BEETEDDJE P A~DOEHRHT (CC/W)

REF50xx D& ERIEEE 3oz fix KAED 150°C B2 TN Ea MR L F 97,
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10 TFNARABLUPRF 1AV FOYR=F
101 RFa A bDYR—-F
10.1.1 BIEE£H

BEEEHZ DWW TIL, L F AL TLEENY,

o FRHFZRALAYNLAY [0.05uV/°C (RAMH), H—EBIRD CMOS Erpy7p S —X 47 77 —2—h
o THRVR ARV LAY [REF5020 PSpice =7 /1]

o FRYRALAVNAY [REF5020 TINA-TI V77122 % 7412
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PACKAGE OPTION ADDENDUM

6-May-2026

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 ©)
@ ©)

REF5010AID Active Production SOIC (D) | 8 75| TUBE Yes Call Tl Level-2-260C-1 YEAR -40 to 125 REF
5010

A
REF5010AID.A Active Production SOIC (D) | 8 75| TUBE Yes Call Tl Level-2-260C-1 YEAR -40 to 125 REF
5010

A
REF5010AIDGKR Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes Call TI | Nipdau Level-2-260C-1 YEAR -40 to 125 R50G
REF5010AIDGKR.A Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 R50G
REF5010AIDGKT Active Production VSSOP (DGK) | 8 250 | SMALL T&R Yes Call Tl | Nipdau Level-2-260C-1 YEAR -40 to 125 R50G
REF5010AIDGKT.A Active Production VSSOP (DGK) | 8 250 | SMALL T&R Yes Call Tl Level-2-260C-1 YEAR -40 to 125 R50G
REF5010AIDR Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 REF
5010

A
REF5010AIDR.A Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 REF
5010

A
REF5010AIDRG4 Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 REF
5010

A
REF5010AIDRG4.A Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 REF
5010

A
REF50101D Active Production SOIC (D) | 8 75| TUBE Yes Call Tl Level-2-260C-1 YEAR -40 to 125 REF
5010
REF50101D.A Active Production SOIC (D) | 8 75| TUBE Yes Call Tl Level-2-260C-1 YEAR -40 to 125 REF
5010
REF5010IDGKR Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes Call Tl Level-2-260C-1 YEAR -40 to 125 R50G
REF5010IDGKR.A Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes Call Tl Level-2-260C-1 YEAR -40 to 125 R50G
REF5010IDGKT Active Production VSSOP (DGK) | 8 250 | SMALL T&R Yes Call Tl Level-2-260C-1 YEAR -40 to 125 R50G
REF5010IDGKT.A Active Production VSSOP (DGK) | 8 250 | SMALL T&R Yes Call TI Level-2-260C-1 YEAR -40 to 125 R50G
REF5020AID Active Production SOIC (D) | 8 75| TUBE Yes Call Tl Level-2-260C-1 YEAR -40 to 125 REF
5020

A
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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 ®)

REF5020AID.A Active Production SOIC (D) | 8 75| TUBE Yes Call TI Level-2-260C-1 YEAR -40 to 125 REF
5020

A
REF5020AIDGKR Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes Call TI | Nipdau Level-2-260C-1 YEAR -40 to 125 R50A
REF5020AIDGKR.A Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 R50A
REF5020AIDGKT Active Production VSSOP (DGK) | 8 250 | SMALL T&R Yes Call Tl Level-2-260C-1 YEAR -40 to 125 R50A
REF5020AIDGKT.A Active Production VSSOP (DGK) | 8 250 | SMALL T&R Yes Call Tl Level-2-260C-1 YEAR -40 to 125 R50A
REF5020AIDR Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 REF
5020

A
REF5020AIDR.A Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 REF
5020

A
REF50201D Active Production SOIC (D) | 8 75| TUBE Yes Call TI Level-2-260C-1 YEAR -40 to 125 REF
5020
REF50201D.A Active Production SOIC (D) | 8 75| TUBE Yes Call Tl Level-2-260C-1 YEAR -40 to 125 REF
5020
REF5020IDGKR Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes Call Tl Level-2-260C-1 YEAR -40 to 125 R50A
REF5020IDGKR.A Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes Call Tl Level-2-260C-1 YEAR -40 to 125 R50A
REF5020IDGKT Active Production VSSOP (DGK) | 8 250 | SMALL T&R Yes Call Tl Level-2-260C-1 YEAR -40 to 125 R50A
REF5020IDGKT.A Active Production VSSOP (DGK) | 8 250 | SMALL T&R Yes Call Tl Level-2-260C-1 YEAR -40 to 125 R50A
REF5020IDR Active Production SOIC (D) | 8 2500 | LARGE T&R Yes Call Tl Level-2-260C-1 YEAR -40 to 125 REF
5020
REF5020IDR.A Active Production SOIC (D) | 8 2500 | LARGE T&R Yes Call Tl Level-2-260C-1 YEAR -40 to 125 REF
5020
REF5025AID Active Production SOIC (D) | 8 75| TUBE Yes Call Tl Level-2-260C-1 YEAR -40 to 125 REF
5025

A
REF5025AID.A Active Production SOIC (D) | 8 75| TUBE Yes Call TI Level-2-260C-1 YEAR -40 to 125 REF
5025

A
REF5025AIDGKR Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes Call Tl | Nipdau Level-2-260C-1 YEAR -40 to 125 R50B
REF5025AIDGKR.A Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 R50B
REF5025AIDGKRG4 Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 R50B
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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 (©)]
REF5025AIDGKRG4.A Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 R50B
REF5025AIDGKT Active Production VSSOP (DGK) | 8 250 | SMALL T&R Yes Call Tl | Nipdau Level-2-260C-1 YEAR -40 to 125 R50B
REF5025AIDGKT.A Active Production VSSOP (DGK) | 8 250 | SMALL T&R Yes Call Tl Level-2-260C-1 YEAR -40 to 125 R50B
REF5025AIDR Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 REF
5025
A
REF5025AIDR.A Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 REF
5025
A
REF5025AIDR1G4 Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 REF
5025
A
REF5025AIDR1G4.A Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 REF
5025
A
REF5025EIDR Active Production SOIC (D) | 8 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 R5025E
REF5025EIDR.A Active Production SOIC (D) | 8 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 R5025E
REF5025ID Active Production SOIC (D) | 8 75| TUBE Yes Call Tl Level-2-260C-1 YEAR -40 to 125 REF
5025
REF5025ID.A Active Production SOIC (D) | 8 75| TUBE Yes Call Tl Level-2-260C-1 YEAR -40 to 125 REF
5025
REF5025IDGKR Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes Call Tl Level-2-260C-1 YEAR -40 to 125 R50B
REF5025IDGKR.A Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes Call Tl Level-2-260C-1 YEAR -40 to 125 R50B
REF5025IDGKT Active Production VSSOP (DGK) | 8 250 | SMALL T&R Yes Call Tl Level-2-260C-1 YEAR -40 to 125 R50B
REF5025IDGKT.A Active Production VSSOP (DGK) | 8 250 | SMALL T&R Yes Call Tl Level-2-260C-1 YEAR -40 to 125 R50B
REF5025IDR Active Production SOIC (D) | 8 2500 | LARGE T&R Yes Call Tl Level-2-260C-1 YEAR -40 to 125 REF
5025
REF5025IDR.A Active Production SOIC (D) | 8 2500 | LARGE T&R Yes Call Tl Level-2-260C-1 YEAR -40 to 125 REF
5025
REF5030AID Active Production SOIC (D) | 8 75| TUBE Yes Call Tl Level-2-260C-1 YEAR -40 to 125 REF
5030
A
REF5030AID.A Active Production SOIC (D) | 8 75 | TUBE Yes Call Tl Level-2-260C-1 YEAR -40to 125 REF
5030
A
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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 (©)]

REF5030AIDGKR Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes Call Tl | Nipdau Level-2-260C-1 YEAR -40 to 125 R50C
REF5030AIDGKR.A Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 R50C
REF5030AIDGKRG4 Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 R50C

REF5030AIDGKRG4.A Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 R50C

REF5030AIDGKT Active Production VSSOP (DGK) | 8 250 | SMALL T&R Yes Call Tl Level-2-260C-1 YEAR -40 to 125 R50C

REF5030AIDGKT.A Active Production VSSOP (DGK) | 8 250 | SMALL T&R Yes Call Tl Level-2-260C-1 YEAR -40 to 125 R50C

REF5030AIDR Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 REF
5030

A
REF5030AIDR.A Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 REF
5030

A
REF5030AIDRG4 Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 REF
5030

A
REF5030AIDRG4.A Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 REF
5030

A

REF5030EIDR Active Production SOIC (D) | 8 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 R5030E

REF5030ID Active Production SOIC (D) | 8 75| TUBE Yes Call TI Level-2-260C-1 YEAR -40 to 125 REF
5030
REF5030ID.A Active Production SOIC (D) | 8 75| TUBE Yes Call Tl Level-2-260C-1 YEAR -40 to 125 REF
5030
REF5030IDGKR Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes Call Tl Level-2-260C-1 YEAR -40 to 125 R50C
REF5030IDGKR.A Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes Call Tl Level-2-260C-1 YEAR -40 to 125 R50C
REF5030IDGKT Active Production VSSOP (DGK) | 8 250 | SMALL T&R Yes Call Tl Level-2-260C-1 YEAR -40 to 125 R50C
REF5030IDGKT.A Active Production VSSOP (DGK) | 8 250 | SMALL T&R Yes Call Tl Level-2-260C-1 YEAR -40 to 125 R50C
REF5030IDR Active Production SOIC (D) | 8 2500 | LARGE T&R Yes Call Tl Level-2-260C-1 YEAR -40to 125 REF
5030
REF5030IDR.A Active Production SOIC (D) | 8 2500 | LARGE T&R Yes Call Tl Level-2-260C-1 YEAR -40to 125 REF
5030
REF5040AID Active Production SOIC (D) | 8 75| TUBE Yes Call Tl Level-2-260C-1 YEAR -40 to 125 REF
5040

A
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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)
@ (5)

REF5040AID.A Active Production SOIC (D) | 8 75| TUBE Yes Call TI Level-2-260C-1 YEAR -40 to 125 REF
5040

A
REF5040AIDGKR Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes Call TI | Nipdau Level-2-260C-1 YEAR -40 to 125 R50D
REF5040AIDGKR.A Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 R50D
REF5040AIDGKT Active Production VSSOP (DGK) | 8 250 | SMALL T&R Yes Call Tl | Nipdau Level-2-260C-1 YEAR -40 to 125 R50D
REF5040AIDGKT.A Active Production VSSOP (DGK) | 8 250 | SMALL T&R Yes Call Tl Level-2-260C-1 YEAR -40 to 125 R50D
REF5040AIDGKTG4 Active Production VSSOP (DGK) | 8 250 | SMALL T&R Yes Call TI Level-2-260C-1 YEAR -40 to 125 R50D
REF5040AIDGKTG4.A Active Production VSSOP (DGK) | 8 250 | SMALL T&R Yes Call TI Level-2-260C-1 YEAR -40 to 125 R50D
REF5040AIDR Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 REF
5040

A
REF5040AIDR.A Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 REF
5040

A
REF5040AIDRG4 Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 REF
5040

A
REF5040AIDRG4.A Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 REF
5040

A

REF5040EIDR Active Production SOIC (D) | 8 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 R5040E

REF50401D Active Production SOIC (D) | 8 75| TUBE Yes Call TI Level-2-260C-1 YEAR -40 to 125 REF
5040
REF5040ID.A Active Production SOIC (D) | 8 75| TUBE Yes Call TI Level-2-260C-1 YEAR -40 to 125 REF
5040
REF5040IDGKR Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes Call TI Level-2-260C-1 YEAR -40 to 125 R50D
REF5040IDGKR.A Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes Call TI Level-2-260C-1 YEAR -40 to 125 R50D
REF5040IDGKT Active Production VSSOP (DGK) | 8 250 | SMALL T&R Yes Call TI Level-2-260C-1 YEAR -40 to 125 R50D
REF5040IDGKT.A Active Production VSSOP (DGK) | 8 250 | SMALL T&R Yes Call Tl Level-2-260C-1 YEAR -40 to 125 R50D
REF5040IDR Active Production SOIC (D) | 8 2500 | LARGE T&R Yes Call TI Level-2-260C-1 YEAR -40 to 125 REF
5040
REF5040IDR.A Active Production SOIC (D) | 8 2500 | LARGE T&R Yes Call Tl Level-2-260C-1 YEAR -40 to 125 REF
5040
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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 (©)]

REF5045AI1D Active Production SOIC (D) | 8 75| TUBE Yes Call Tl Level-2-260C-1 YEAR -40 to 125 REF
5045

A
REF5045AID.A Active Production SOIC (D) | 8 75| TUBE Yes Call Tl Level-2-260C-1 YEAR -40 to 125 REF
5045

A
REF5045AIDGKR Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes Call Tl | Nipdau Level-2-260C-1 YEAR -40 to 125 R50E
REF5045AIDGKR.A Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 R50E
REF5045AIDGKT Active Production VSSOP (DGK) | 8 250 | SMALL T&R Yes Call Tl | Nipdau Level-2-260C-1 YEAR -40 to 125 R50E
REF5045AIDGKT.A Active Production VSSOP (DGK) | 8 250 | SMALL T&R Yes Call Tl Level-2-260C-1 YEAR -40 to 125 R50E
REF5045AIDR Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 REF
5045

A
REF5045AIDR.A Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 REF
5045

A
REF5045I1D Active Production SOIC (D) | 8 75| TUBE Yes Call Tl Level-2-260C-1 YEAR -40 to 125 REF
5045
REF5045ID.A Active Production SOIC (D) | 8 75| TUBE Yes Call Tl Level-2-260C-1 YEAR -40 to 125 REF
5045
REF5045IDGKR Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes Call Tl Level-2-260C-1 YEAR -40 to 125 R50E
REF5045|DGKR.A Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes Call Tl Level-2-260C-1 YEAR -40 to 125 R50E
REF5045IDGKT Active Production VSSOP (DGK) | 8 250 | SMALL T&R Yes Call Tl Level-2-260C-1 YEAR -40 to 125 R50E
REF5045IDGKT.A Active Production VSSOP (DGK) | 8 250 | SMALL T&R Yes Call Tl Level-2-260C-1 YEAR -40 to 125 R50E
REF5045IDR Active Production SOIC (D) | 8 2500 | LARGE T&R Yes Call Tl Level-2-260C-1 YEAR -40 to 125 REF
5045
REF5045IDR.A Active Production SOIC (D) | 8 2500 | LARGE T&R Yes Call TI Level-2-260C-1 YEAR -40 to 125 REF
5045
REF5050AID Active Production SOIC (D) | 8 75| TUBE Yes Call Tl Level-2-260C-1 YEAR -40 to 125 REF
5050

A
REF5050AID.A Active Production SOIC (D) | 8 75| TUBE Yes Call Tl Level-2-260C-1 YEAR -40 to 125 REF
5050

A
REF5050AIDGKR Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes Call Tl | Nipdau Level-2-260C-1 YEAR -40 to 125 R50F
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https://www.ti.com/product/REF50/part-details/REF5045AID
https://www.ti.com/product/REF50/part-details/REF5045AIDGKR
https://www.ti.com/product/REF50/part-details/REF5045AIDGKT
https://www.ti.com/product/REF50/part-details/REF5045AIDR
https://www.ti.com/product/REF50/part-details/REF5045ID
https://www.ti.com/product/REF50/part-details/REF5045IDGKR
https://www.ti.com/product/REF50/part-details/REF5045IDGKT
https://www.ti.com/product/REF50/part-details/REF5045IDR
https://www.ti.com/product/REF50/part-details/REF5050AID
https://www.ti.com/product/REF50/part-details/REF5050AIDGKR
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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 (©)]

REF5050AIDGKR.A Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes Call Tl Level-2-260C-1 YEAR -40 to 125 R50F
REF5050AIDGKRG4 Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40to 125 R50F
REF5050AIDGKRG4.A Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 R50F
REF5050AIDGKT Active Production VSSOP (DGK) | 8 250 | SMALL T&R Yes Call Tl | Nipdau Level-2-260C-1 YEAR -40 to 125 R50F
REF5050AIDGKT.A Active Production VSSOP (DGK) | 8 250 | SMALL T&R Yes Call Tl Level-2-260C-1 YEAR -40 to 125 R50F
REF5050AIDR Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40to 125 REF
5050

A
REF5050AIDR.A Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 REF
5050

A

REF5050EIDR Active Production SOIC (D) | 8 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40to 125 R5050E
REF5050EIDR.A Active Production SOIC (D) | 8 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 R5050E

REF5050ID Active Production SOIC (D) | 8 75 | TUBE Yes Call Tl Level-2-260C-1 YEAR -40 to 125 REF
5050
REF5050ID.A Active Production SOIC (D) | 8 75 | TUBE Yes Call Tl Level-2-260C-1 YEAR -40 to 125 REF
5050
REF5050IDGKR Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes Call Tl Level-2-260C-1 YEAR -40 to 125 R50F
REF5050IDGKR.A Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes Call Tl Level-2-260C-1 YEAR -40 to 125 R50F
REF5050IDGKT Active Production VSSOP (DGK) | 8 250 | SMALL T&R Yes Call Tl Level-2-260C-1 YEAR -40 to 125 R50F
REF5050IDGKT.A Active Production VSSOP (DGK) | 8 250 | SMALL T&R Yes Call TI Level-2-260C-1 YEAR -40 to 125 R50F
REF5050IDR Active Production SOIC (D) | 8 2500 | LARGE T&R Yes Call Tl Level-2-260C-1 YEAR -40 to 125 REF
5050
REF5050IDR.A Active Production SOIC (D) | 8 2500 | LARGE T&R Yes Call TI Level-2-260C-1 YEAR -40 to 125 REF
5050

@ 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.
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https://www.ti.com/product/REF50/part-details/REF5050AIDGKT
https://www.ti.com/product/REF50/part-details/REF5050AIDR
https://www.ti.com/product/REF50E/part-details/REF5050EIDR
https://www.ti.com/product/REF50/part-details/REF5050ID
https://www.ti.com/product/REF50/part-details/REF5050IDGKR
https://www.ti.com/product/REF50/part-details/REF5050IDGKT
https://www.ti.com/product/REF50/part-details/REF5050IDR
https://www.ti.com/support-quality/quality-policies-procedures/product-life-cycle.html
https://www.ti.com/lit/szzq088
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® | 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 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.
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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)
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
REF5010AIDRG4 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 53 3.4 1.4 8.0 12.0 Q1
REF5020AIDGKR VSSOP DGK 8 2500 330.0 12.4 5.3 3.4 1.4 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 330.0 124 5.3 34 14 8.0 | 12.0 Q1
REF5020IDGKT VSSOP DGK 8 250 180.0 12.4 5.3 34 1.4 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
REF5025AIDGKRG4 | VSSOP | DGK 8 2500 330.0 124 5.3 34 14 8.0 | 12.0 Q1
REF5025AIDGKT VSSOP DGK 8 250 180.0 12.4 5.3 34 1.4 8.0 12.0 Q1
REF5025AIDR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 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)

REF5025AIDR1G4 SOoIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
REF5025EIDR SOIC D 8 3000 330.0 124 6.4 5.2 21 8.0 | 12.0 Q1
REF5025IDGKR VSSOP DGK 8 2500 330.0 12.4 5.3 3.4 1.4 8.0 12.0 Q1
REF5025IDGKT VSSOP DGK 8 250 180.0 12.4 5.3 34 1.4 8.0 12.0 Q1
REF5025IDR SOoIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
REF5030AIDGKR VSSOP | DGK 8 2500 330.0 124 5.3 34 14 8.0 | 12.0 Q1

REF5030AIDGKRG4 VSSOP DGK 8 2500 330.0 12.4 5.3 3.4 1.4 8.0 12.0 Q1
REF5030AIDGKT VSSOP DGK 8 250 180.0 12.4 5.3 34 1.4 8.0 12.0 Q1
REF5030AIDR SoIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
REF5030AIDRG4 SOIC D 8 2500 330.0 124 6.4 5.2 21 8.0 | 12.0 Q1
REF5030EIDR SOIC D 8 3000 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
REF5030IDGKR VSSOP DGK 8 2500 330.0 12.4 5.3 34 1.4 8.0 12.0 Q1
REF5030IDGKT VSSOP DGK 8 250 180.0 12.4 5.3 3.4 1.4 8.0 12.0 Q1
REF5030IDR SOIC D 8 2500 330.0 124 6.4 5.2 21 8.0 | 12.0 Q1
REF5040AIDGKR VSSOP DGK 8 2500 330.0 12.4 5.3 3.4 1.4 8.0 12.0 Q1
REF5040AIDGKT VSSOP DGK 8 250 180.0 12.4 5.3 34 1.4 8.0 12.0 Q1

REF5040AIDGKTG4 VSSOP DGK 8 250 180.0 12.4 5.3 3.4 1.4 8.0 12.0 Q1
REF5040AIDR SOIC D 8 2500 330.0 124 6.4 5.2 21 8.0 | 12.0 Q1
REF5040AIDRG4 SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
REF5040EIDR SOIC D 8 3000 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
REF5040IDGKR VSSOP DGK 8 2500 330.0 12.4 5.3 3.4 1.4 8.0 12.0 Q1
REF5040IDGKT VSSOP DGK 8 250 180.0 12.4 5.3 3.4 1.4 8.0 12.0 Q1
REF5040IDR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
REF5045AIDGKR VSSOP DGK 8 2500 330.0 12.4 53 34 1.4 8.0 12.0 Q1
REF5045AIDGKT VSSOP DGK 8 250 180.0 12.4 5.3 3.4 1.4 8.0 12.0 Q1
REF5045AIDR SOIC D 8 2500 330.0 124 6.4 5.2 21 8.0 | 12.0 Q1
REF5045IDGKR VSSOP DGK 8 2500 330.0 12.4 5.3 3.4 1.4 8.0 12.0 Q1
REF5045IDGKT VSSOP DGK 8 250 180.0 12.4 53 34 1.4 8.0 12.0 Q1
REF5045IDR SOoIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
REF5050AIDGKR VSSOP | DGK 8 2500 330.0 124 5.3 34 14 8.0 | 12.0 Q1

REF5050AIDGKRG4 VSSOP DGK 8 2500 330.0 12.4 5.3 3.4 1.4 8.0 12.0 Q1
REF5050AIDGKT VSSOP DGK 8 250 180.0 12.4 5.3 34 1.4 8.0 12.0 Q1
REF5050AIDR SoIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
REF5050EIDR SOIC D 8 3000 330.0 124 6.4 5.2 21 8.0 | 12.0 Q1
REF5050IDGKR VSSOP DGK 8 2500 330.0 12.4 5.3 3.4 1.4 8.0 12.0 Q1
REF5050IDGKT VSSOP DGK 8 250 180.0 12.4 5.3 34 1.4 8.0 12.0 Q1
REF5050IDR SoIC D 8 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 353.0 353.0 32.0
REF5010AIDGKT VSSOP DGK 8 250 213.0 191.0 35.0

REF5010AIDR SolIC D 8 2500 353.0 353.0 32.0
REF5010AIDRG4 SOIC D 8 2500 353.0 353.0 32.0
REF5010IDGKR VSSOP DGK 8 2500 353.0 353.0 32.0
REF5010IDGKT VSSOP DGK 8 250 213.0 191.0 35.0
REF5020AIDGKR VSSOP DGK 8 2500 353.0 353.0 32.0
REF5020AIDGKT VSSOP DGK 8 250 213.0 191.0 35.0

REF5020AIDR SOIC D 8 2500 353.0 353.0 32.0
REF5020IDGKR VSSOP DGK 8 2500 353.0 353.0 32.0
REF5020IDGKT VSSOP DGK 8 250 213.0 191.0 35.0

REF5020IDR SOIC D 8 2500 353.0 353.0 32.0
REF5025AIDGKR VSSOP DGK 8 2500 353.0 353.0 32.0
REF5025AIDGKRG4 VSSOP DGK 8 2500 353.0 353.0 32.0
REF5025AIDGKT VSSOP DGK 8 250 213.0 191.0 35.0
REF5025AIDR SOIC D 8 2500 353.0 353.0 32.0
REF5025AIDR1G4 SOIC D 8 2500 353.0 353.0 32.0
REF5025EIDR SoIC D 8 3000 353.0 353.0 32.0
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Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)

REF5025IDGKR VSSOP DGK 8 2500 353.0 353.0 32.0
REF5025IDGKT VSSOP DGK 8 250 213.0 191.0 35.0
REF5025IDR SolIC D 8 2500 353.0 353.0 32.0
REF5030AIDGKR VSSOP DGK 8 2500 353.0 353.0 32.0
REF5030AIDGKRG4 VSSOP DGK 8 2500 353.0 353.0 32.0
REF5030AIDGKT VSSOP DGK 8 250 213.0 191.0 35.0
REF5030AIDR SOIC D 8 2500 353.0 353.0 32.0
REF5030AIDRG4 SOIC D 8 2500 353.0 353.0 32.0
REF5030EIDR SOIC D 8 3000 353.0 353.0 32.0
REF5030IDGKR VSSOP DGK 8 2500 353.0 353.0 32.0
REF5030IDGKT VSSOP DGK 8 250 213.0 191.0 35.0
REF5030IDR SOIC D 8 2500 353.0 353.0 32.0
REF5040AIDGKR VSSOP DGK 8 2500 353.0 353.0 32.0
REF5040AIDGKT VSSOP DGK 8 250 213.0 191.0 35.0
REF5040AIDGKTG4 VSSOP DGK 8 250 213.0 191.0 35.0
REF5040AIDR SOIC D 8 2500 353.0 353.0 32.0
REF5040AIDRG4 SOIC D 8 2500 353.0 353.0 32.0
REF5040EIDR SoIC D 8 3000 353.0 353.0 32.0
REF5040IDGKR VSSOP DGK 8 2500 353.0 353.0 32.0
REF5040IDGKT VSSOP DGK 8 250 213.0 191.0 35.0
REF5040IDR SOIC D 8 2500 353.0 353.0 32.0
REF5045AIDGKR VSSOP DGK 8 2500 353.0 353.0 32.0
REF5045AIDGKT VSSOP DGK 8 250 213.0 191.0 35.0
REF5045AIDR SOIC D 8 2500 353.0 353.0 32.0
REF5045IDGKR VSSOP DGK 8 2500 353.0 353.0 32.0
REF5045IDGKT VSSOP DGK 8 250 213.0 191.0 35.0
REF5045IDR SolIC D 8 2500 353.0 353.0 32.0
REF5050AIDGKR VSSOP DGK 8 2500 353.0 353.0 32.0
REF5050AIDGKRG4 VSSOP DGK 8 2500 353.0 353.0 32.0
REF5050AIDGKT VSSOP DGK 8 250 213.0 191.0 35.0
REF5050AIDR SOIC D 8 2500 353.0 353.0 32.0
REF5050EIDR SOIC D 8 3000 353.0 353.0 32.0
REF5050IDGKR VSSOP DGK 8 2500 353.0 353.0 32.0
REF5050IDGKT VSSOP DGK 8 250 213.0 191.0 35.0
REF5050IDR SoIC D 8 2500 353.0 353.0 32.0
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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
REF5010AID.A D SoIC 8 75 506.6 8 3940 4.32
REF50101D D SoIC 8 75 506.6 8 3940 4.32
REF5010ID.A D SoIC 8 75 506.6 8 3940 4.32
REF5020AID D SoIC 8 75 506.6 8 3940 4.32
REF5020AID.A D SoIC 8 75 506.6 8 3940 4.32
REF50201D D SOIC 8 75 506.6 8 3940 4.32
REF5020ID.A D SoIC 8 75 506.6 8 3940 4.32
REF5025AID D SoIC 8 75 506.6 8 3940 4.32
REF5025AID.A D SoIC 8 75 506.6 8 3940 4.32
REF5025ID D SOIC 8 75 506.6 8 3940 4.32
REF5025ID.A D SoIC 8 75 506.6 8 3940 4.32
REF5030AID D SoIC 8 75 506.6 8 3940 4.32
REF5030AID.A D SoIC 8 75 506.6 8 3940 4.32
REF50301D D SOIC 8 75 506.6 8 3940 4.32
REF5030ID.A D SoIC 8 75 506.6 8 3940 4.32
REF5040AID D SoIC 8 75 506.6 8 3940 4.32
REF5040AID.A D SoIC 8 75 506.6 8 3940 4.32
REF50401D D SOIC 8 75 506.6 8 3940 4.32
REF5040ID.A D SoIC 8 75 506.6 8 3940 4.32
REF5045AI1D D SOIC 8 75 506.6 8 3940 4.32
REF5045AID.A D SoIC 8 75 506.6 8 3940 4.32
REF50451D D SOIC 8 75 506.6 8 3940 4.32
REF5045ID.A D SoIC 8 75 506.6 8 3940 4.32
REF5050AID D SoIC 8 75 506.6 8 3940 4.32
REF5050AID.A D SoIC 8 75 506.6 8 3940 4.32
REF50501D D SoIC 8 75 506.6 8 3940 4.32
REF5050ID.A D SoIC 8 75 506.6 8 3940 4.32
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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.
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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.
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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
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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.
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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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