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Fz 7-2. T-SET E> EDEH VS T ggr TDZEAE
T-SET & koiEhi b—ZEE

0 tser
130kQ Tser-10°C
360kQ Tser-20°C
800kQ Tser-30°C

F—7 tser

FNAADEREA T TDUNEDOHLET T r—ay T, T A A HEA AT DRI, 27t 15 BoE
FAEA 7L TR,

7.3.2 BHAZ Y T F—BHE

7.6V U7 7L AL, 15mMA BT TRA T ASNDBIK A RXDIDIAIY 2 F— X A G =R L CTARSILE
T, ZOMDIALY 2 F— 13 IEFICLEE L EMZEMREE L2/ RT 720, REF80 Iy 7L —ar -7 L —RDs
DIEEEER T HDIEILBET,
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8 NS A —# AIEIEIR
8.1 RHIZFEH

HOIALY = —FHE T —RIZ, FERICZELT-EMZENERL, VAT LAONERFT Y7 L —a FOIEFIZLEE
LML LT ENET, EMIZEMEMEIL. T A A PICOT AT E OV 7 7L ADERER) 72 PCB
FEAR RS 1A RO U7 HE R 72 T w7 TT ARSI CUOVET, AU IR YE FR4A 344, 35um Oz L T
F9, FAM AL, R 7 —E2 WU XA T LEL,

EMLEMEYy Ty 71T, BIZEEREICBIDER A, O A58 | FRIRE) O 5 8% i/ NBICHI 2 589
WD DIEEZ S TERHSNTOET, 2O, BN ARZERRIEZ BEL T, e—XREZEIRA K
HET 115°C ICRELTI-T RUTZh F—7 N T 25°C IZHEFF S ET,

R 22 EME DN RREIL, FFAROE IS LD RAEEL TRENE T, X 8-1 13, V rer_z PIEHERYZ MEAS 0~1000
ff1C 3ppm ThHHILZRLET, REF80 MRV ME 1000 e # I FHHIZ/20 £, IR COBIBARED /S —2 A
2D, REF80 (IR Cm i O EMEVEREZ R L £ 7,

T — P AT ATV gep_z DEEVESDOBETR/NRTHY BNV T T a7 7 A VTERSNEE A, K 8-212, 7
NAZDBIRD 24 A7 2o~ XD OB EE R LET,

15
— Avg
Avg+Std dev
10 Avg-Std dev

[

Long Term Stability (ppm)
o

5 ot ]
-10
-15
0 1000 2000 3000 4000 5000
Time (Hours)
8-1. REAREM (Vrer 2)
Copyright © 2025 Texas Instruments Incorporated BHEHI BT 37— w2 (DB R H O ap) &35 13

Product Folder Links: REF80
English Data Sheet: SNAS856


https://www.ti.com/jp
https://www.ti.com/product/jp/ref80?qgpn=ref80
https://www.ti.com/jp/lit/pdf/JAJSVT5
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSVT5A&partnum=REF80
https://www.ti.com/product/jp/ref80?qgpn=ref80
https://www.ti.com/lit/pdf/SNAS856

13 TEXAS

REF80 INSTRUMENTS
JAJSVT5A — SEPTEMBER 2024 — REVISED MARCH 2025 www.ti.comlja-jp

40 L

30

20

Population (%)

10

0 0.05 0.1 0.15 0.2 0.25 0.3
Power Cycle Hysteresis (ppm)

8-2. RT— YL VIDERT YR
82 REKFUZ b

REF80 (2134 F 7 b—=# =3NS TRY . TR Tger = 116°C L ICT n7 T A8 TWES, B—X
—I&, BRI E R 2R T Toer IEA £1°C IZHEEL LT, ZORR . REF80 DIRERY 7 MEHAY 0.05ppm/°C 12
ROET, X 6-212 42 DT NAZDIRERV T~ 7T a7 7 ANV aRLET,

BERENIR 7 2 R L CEHE S, 20 X CIREMEEE#IESEICOT-2 A B EDO R/ | e KEE
B Lo TRy ZARTER SN ET, 0°C ~ 70°C DIRFEHIPTIx. REF80 0k KRR %Ki 0.2ppm/°C T, 0
R 2 HFR Tl HEBEEDORRANHEINET N, TANG R LA T ARAADRIEFRERIZHOWNT, ERERTEIRE AR
— I ESNEE A Box AV RO OWTIL, SLYT183 25 RL TLIEE W, Ry 2E0 HFRRIL K 2 1R
INTWVWET,

) or) VREF(MAX) — VREF(MIN) 6
Drlft(ppm/ C) - (VREF(25°C) X Temperature Range x 10 2)

50 L L

40

30

20

Population (%)

10

0 0.02 0.04 0.06 0.08 0.1
Temperature Drift(ppm/°C)

B 8-3. . mE R Y7 bR
83#MERTVUIR

BTV AL, EBROT 7V r—a LRERIZ REF80 % PCB IZIZAZAHIL THIELE T, 7 A ADEEART Y
AL, T A% 25°CTENMESE, 0°C~T70°COIREFIPH TT A ZZ Y A7/ S, 25°CICR L% D ) EEDZE
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{LELTERENET, X 8-4 BLUK 8-5 TR TEHIZ, REF80 DB 2T YL A% 2 A7V B UUBIZZE LB L
F9, EATVUT AL, 3 TRITZENTEET,

[VPRE = VpoST] 6
VHYST(ppm) = (W x 10 (3)

ZZT,

© Vyyst=BAE2T UL % (ppm HAfY)

o Vpre=25°CO 7 ViR E YA 27V CRIES - )&

* Vpost = 773 A% 25°C /b 0°C~75°C OBUEIREEFEIH TIEERL . 25°C (TR LI ICHES - /I E

50 | | | | | 80 | | | |
40
60
g 20 &
[ o
20
10
0 ! 0 I‘ "
0 0.5 1 1.5 2 25 3 0 0.2 0.4 0.6 0.8
Thermal Hysteresis (ppm) Thermal Hysteresis (ppm)
8-4. MERT YR (A2 1)D5% (0°C~ ®8-5.MEXTYLR (YA ) 2)D%5% (0°C~
70°C) 70°C)
8.4 /A X1ikE
8411 /(X

1 7ARET VT — /AR EGRETAL, BRI EAT TR T, 7y — AR T SAAD M BB %
KIFL, 7T F=—2 @ ENOB (1T B A MIE T AIREMENHV F7°, REF80 7 — %> — N, 1/f /A AN KE
TH5 0.1Hz~10Hz O B HEI RS T 27V I — /A AR ELTWET, 1% 0.1Hz ~ 10Hz D& T7 4V
HAFRG BT, TV b — AR MELET U JARIIEE I NSWMETH S0, K 8-6 [Z/rT° X2, HEYD
SRR . N R NA T YN B TTANET DR HYET, B/ A X2 W 2120%, 77§?~7~/:E/7
0— v —TC U JARXETANT DL ENHVET, EFEE DO —XEBIEV T 7L AD ) A XRE DFEMIZ DUV TIL,
7 7'V/r—ar - /—M Techniques for Noise Measurements in Precision Series References )| (378) # & B <72
S,
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+30V 10V
T T

L L
HEATP VDD

REF80 High-pass Filter &— ¢ Low Noise
REF_Z[ }+—0 E 2007 Hz q ?  Preampliier @~
31 c em= G =1000

HEATM REF_GND
Il

—Ln

L 2" Order 2" Order 2" Order

) High-pass Filter O———0 Low-pass Filter O——0 Low-pass Filter O——0 Scope

Fc=0.1 Hz Fc=10Hz Fc=10Hz
G=10 G=10 G=1

8-6.1f /A XT A FDRTE

8-7 12, 1/f /A X (0.1Hz~10Hz) DIEHER 22 5 A A R L ET,

40 | | | |

30

20

Population (%)

10

!
0.084 0.096 0.108 0.12 0.132 0.144 0.156
Noise (ppmp.p)

8-7.0.1Hz~10Hz DEFE / 1 X9%

U IARTIEE IR WA R BFEHE THL-0 ., 7V F TRETHIOITHIZEN TIIHVET A, ZD72 | B/ A X H
FBITITEERRTA=FIRET, A RITBIERRH Tl BEOBEORITEIZIL. /D 1f /AR FE 504
ERHVET, X 8-8 (2, 108 [Tk T2 1/f /A RDR B RLET,
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-2 - - r - - r - - T - - T - - - T - - i T - - T - -
E [/ I I I I I I
IS
S I\l _ B n _ _ _
o ! |
7o)
o
o' — — [ — — [ — — L — — — — L — — L — L — — L | L — —

Time (1s/div)
8-8.0.1Hz~10Hz D REF Z /4 X

8.4.2 A#HE /141X

JEARAE /AR L 1E U JARXEDG B OB CTHND /AR T, IR /A X%, ] 6-10 IR T IHNTHRT AR /AR
DR 5O FT, ISR/ AXOREIL, REF80 D /1% AR TN HZ) T K] 8-9 IR T EHNTART T
DT FIAYPTRER B EL THTONET, AR T V&% LT REF80 @ DC &=L, BEIEL £, i
IR AR RN ET D56 R ERIEZ KB T 272DICE VT A ATMEHV EE A,

+30V 10V

T I

L Lt
HEATP VDD

High- Filt Post Amplifier Spect
REF80 Rer z[Jg—o0 Monpassriers 6 "o o— A‘:;Ty;“;:

HEATM REF_GND
Il

L

K 8-9. i/ 4 XT R MERK

JARIE R T, B SR T LSBT BT BRI AR L, R A R ) /A R L~ L
[ CEET, B SR TV BERIHTHEXE, A E—F LRI LT AC HEREAME FLARVES BRI T
FHOLENBYET, THUL, B EREBICLD | K& RS MR 525, RC B—/S2A 7(LX
RTINS B ET,
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97 TV T —a  ERE

PTFOT7T IV r—a E BRI, TR AL AN A ORI CE ENAL DO TIEL, T R A2
A VAT F DO IEREMED S8 M b IRIEW 2L EE A, fH 4 O HBYL _xﬁ”é;@ WDOBEEMEICHSWTIE, B

FRROBAETHWTL T2 Lo T, Sz, BFARITE F ORI RIEEREEL T AN 528 T, &
AT LOFRREAMER T oM ENDHVET,

9.1 77U — 3 gl

EARE T 7V — 90Tt REFZ a7 L — a3 BICE W20 BB —& ar —2 I 5V UL
TOEFIZH#ERLET, IROFIZ, REF80 Lo =F4 7 —% av N—ZOREFWZHBEZRLET,
TIVr—ar F—F aLN—H
AR O HE DAC11001B

9.2 KJXNET SV -3y

9.21 AFXHGTTY or—2> 3> : BEYGEBEY Z 7 L > X8

9-1 1R T EE L, REF80 V7 7L U AD AR A R L COET, BV al 941 DHARTAANIGEDT/RA/RA
T UV EERLET,

+30V
HEATP VDD
N [] T-SET
3 REF80 ~RrerFz []—_{ﬂr
:l 10uF
OP-STBL I
Stable Temp =
Indicator
HEATM EF GND
T f
9-1. BEFHILY 77 L A&
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9.2.1.1 BREEH

REHFNZFHE SN T, ui'f\Echquu+%r:l”E;&uﬁ%bi‘g—o ZOBGEHFITIE, & 9-1 \—ua%ﬁéﬂ(w NBHINTG A=K e N ) /RT A—
ZEUTHEALET,

xR 9-1. BREIBIDINS A—%

REt TG A—F &
AFI7EIE Vpp 10V
v—XEE VHET (HEATP-HEATM) 30v
BT TV T e arT 4 1uF
v—Z— g T TV T ar T 1uF
OP-STBL 7 /L7 v 7 10kQ
OP-STBL 7'/V7 v 7 & 5V

9.2.1.2 B/ RRETFIR

EIREENEE T EEMEDHLT 7V r—a TOWMEISE 2L ET D20 2v7a5 4 (0.1uF 75 10uF)
% VDD, HEATP, HEATM (GND [Z#£#t L72 W5 6E) O R B CHE it T2 L EAHV ES, VDD, HEATP, HEATM t°
(ZIBIND 0.AUF 2 F o F a7 3 AW T L, & BRI /A R A RALET,

EL-H 1 %255729121%, 1uF & 100uF ORIZIK ESR (Fr Kk 400mQ) =27 % REF_Z B NIHER 3505
75>;§;Dia“ HBIE AR - 77)/7—V3/Ti EBHRDOZD  XTR BEIOF DM MLCC =T I BRI 1T E
75)%%(? AT LA TEEBRNENE DINTHER TELDITOWTOFEMIT., B RET VM= MES L TLIEE

BTy rar T O~ A a7 =y A (=R 1) BIO AN AFBET U= BTy 73 TR S
74’%172“:‘)71 (R—=h2) , REFE L. JARTHUR T TV — 3Tk COG F21T 7 /v b a5 3%
TAHULENHVET, OP-STBL iL. A F o7 b—F—NEEEZHTHEL TWAIEERLET, 10kQ O ILT v 7 HHt
T ZOE Y Yy 7T THEG L £1, REF80 il Bl & % [REF80 DA% —h7 v 7 EfE IR L%
R
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9.21.3 7 U —2 a3 U Hikg

Tek Prevu - E i ] S
‘ U
\ OPSTBL
2
| VREFZ g | Y
\
—| IFHEAT ot
L;}/ '
F) 500V &% @ 500V |L00s 100ks/s @B/ | 185ep 2024
(4 ] 5 20.00 % 1M points 3.10 v 10:51:17

9-2. REF80 DA% — 7 v TEhfE

9.2.2 BEP LT T or—2> 5 2 EH

9.2.2.1 BEESERDES

BT — R N — R\ L5E BV LR OBEY 7 7L ARMETT, [€ 9-3 12T k5, REF80 121E, 7 —4 -
2 N—Z DV T 7L RBE R LT BT B OEHLT A Z L ZHUTFEAE /A XDy 7 7 BLETT,

EHLOBIUL, FITHE S (ImA RN LEL) &/ A XD BRI > TR FF, IO R/IMEIF 4 (TS )
EIIC L TRESNET,
R1 + R2 > 7.6kQ @)

PO R KIET, /AR ZB B TRESNET, 35 IR TIDTHBIDOE A X (AN EAl) 258 IS ES

R2 2 2
VREFNopise = \/((m X REF—ZNoise) + (Rll |R2Thermal Noise) (5)

I

«  VREFngise= H HID B BHAR TOV T 7L R A XA

*  REF_Znoise= H FID JE 1 HHy 18, ¢> REF80 /A X

*  R1||R27hermal noise= R1 3L T R2 kBT F| S ER /A X

BEOMREEZSHIZIE. R1 & R2 1L, IRERV 7 EA S B E OB THALERHY £,
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+24 'V 10V

1uF 1uF

I

B
T

HEATP VDD
. [JT-sET
2 7.6V OUTPUT
5 m! 4
Stable Temp Indicator REF80 rer z [—l w
] op-sTBL -
HEATM REF_GND
)
N

1
|||—|::||
I

B 9-3. SiRE S EEHIES

9.222Fv U7 L— g ES
REF80 I EHIMR LM EIRER Y 7 MO FEE IR = |

VREF

FHINY L — R OBAE( BRI R <,

+15V 10V
3.3V T T
LI L
HEATP VDD
o [ T-SET
s REFS0 | 76voutPuT OPA189
c ® +
Stable Temp Indicator | REF_z[ |+ 10V
] opP-sTBL I _ ? >
x
HEATM  REF_GND R2
'_'T 0] AW
I I

A5V

9-4. 10V SHBERSE. 7V76LUEHEEERffZ
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+15V 10V
I I
LJ LJ
HEATP VDD

OP-STBL

T-SET
i REF80 rerz[

7.6V OUTPUT

VREFP

L

I
L

HEATM  REF_GND
1 1
I I I
A5V°

B 9-5. DACx1001 [C L B BISEES

DACx1001

o
VREFN
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9.3 BIRICEAT S HRHEIF

WDIAARY = —HHEIZIL, REF_Z BV ORZEEIEDT=D, 10V~16.5V OZE L= BIRN MV E T, HEATP B &
HEATM £°> DENLZEIT 10V ~ 42V THOHLERHYET, HEATP (XFIZ, EOEIREITT T NITHERET 2020
HVET, HEAM IXF RO ERENIT TR TOMLERHVET, be—F—DOERIL, 7 A RO EHE B %
FHLTHDIC, REREANEREMAE TELLERHYET, TH X, 0.1uF ~ 10uF OFPHOEPNA /IR a7
FEBEIDLET,

9.4 L4 7D b

941 LA 70 rPDHL FZ1>

® a2 94212, REF80 LT —% T4V ar AT LD PCB LA 72 @R oz RrUES, =
TeRRETEHIIR DO LB T,
o JARERE
— REF80 ® Vpp. HEATM, HEATP (2. {& ESR. 0.1uF Ot I3v7 NA/RZ avF o a8 LE T,
— REF80 ® REF_Z |Z 10puF %5 100uF @ Class 1 25 o H &4 L £1,
— FTUHN R LT TCBUR R T s R BRI LI W TLIZE W, TUXIL RE— T R4
—UATTELIETREZLRNIIIZLET, ESL TOMERGAITIL, BEAICR EZSTET,
REF80 TR AR BRI A HERF 35720 . LA T U NI EE it/ NRICINZ D LB N H F9,
Vop. REF_Z, REF_GND 1§ 5 ORI 138/ NROS & L £,
HEATP 3L HEATM B> O ELED BRI HE > THIR A L £,
— R —VO IR EBEANT LIRS £,
- KEObE—HF— L Xl —al B RZBT 5720, T AL ADEFIC — VR ERE T DI HERE L F9,
o B—_yrhE
- B B i/ NRICHIZ D100 BE D& R -4 e A Il TL7EEN,
- BRHWZEMMEE
- LATUMINIRT IS, BEATARN AN — T E R E L E T,
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PACKAGING INFORMATION

Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
@ @ ® Ball material Peak reflow ©)
@ ©)
REF80000B1NAJT Active Production LCCC (NAJ) | 20 250 | SMALL T&R No Call TI N/A for Pkg Type -55to 125 REF80A1
REF80000B1NAJT.A Active Production LCCC (NAJ) | 20 250 | SMALL T&R Yes Call TI N/A for Pkg Type -55t0 125 REF80A1

@ 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 Tl RoHS Statement for additional information and value definition.

@ Lead finish/Ball material: Parts may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two lines if the finish value exceeds the maximum
column width.

® msL rating/Peak reflow: The moisture sensitivity level ratings and peak solder (reflow) temperatures. In the event that a part has multiple moisture sensitivity ratings, only the lowest level per JEDEC standards is shown.
Refer to the shipping label for the actual reflow temperature that will be used to mount the part to the printed circuit board.

© part marking: There may be an additional marking, which relates to the logo, the lot trace code information, or the environmental category of the part.

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

Important Information and Disclaimer: The information provided on this page represents TI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information provided by third parties, and
makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. TI 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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MECHANICAL DATA
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