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ADR1399

FRTIREDRWIRY . TA=25°C,

* 2.
NRTA—4 s TAMEH /AP =IME RERE [KE B
ZENER REFERENCE VOLTAGE Vz 3MA< ) 77 LURER (lrer) <13mA 6.75 7.05 7.30 \%
CHANGE IN REFERENCE VOLTAGE | AVz TO-46. 3mA < |rer < 13mA 0.4 0.8 mVv
WITH CURRENT Lee 0.11 0.25 mv
DYNAMIC IMPEDANCE Rz TO-46. 3mA < Irer £ 13mA 0.04 0.08 Q
LCC 0.011 0.025 Q
TEMPERATURE COEFFICIENT dv/dT lrer =3MA. E—ZBE (Vi) =30V. 0.2 1t ppm/°C
Ta=0°C~70°C
REFERENCE NOISE enp-p Irer = 3mA, 0.1Hz < f < 10Hz 0.2 ppm p-p
Irer = 3mA, 0.1Hz <f < 10Hz 1.44 WV p-p
eNrms 10Hz < f < 1kHz 1.84 uV rms
en Irer = 3MA
FEK#K = 0.1Hz 200 nVAHz
[ER% = 10Hz 65 nV/Hz
[ERE = 1kHz 58 nV/Hz
LONG-TERM STABILITY dvz /dt Vi =30V, 22°C < Ta<28°C. 10008, 7 ppm/NkHr
IrRer = 3MA
HEATER SUPPLY CURRENT, STILL |4 TO-46. Ta=25°C. Vi =30V, Irer = 3mA 8.5 15 mA
AIR? Ta=-55°C 21 28t mA
LCC. Ta=25°C. Vu =30V, Irer =3mMA 20 25 mA
Ta=-55°C 40 mA
HEATER START-UP CURRENT lus Vh = 9.5V~30V 110 140 mA
HEATER SUPPLY VOLTAGE Vi 9.5 40 \%
WARM-UP TIME tror TO-46, LCCY /7y MEFA, +0.05%F T, 0.1 sec
Vu =30V
+20 ppmET 1 sec
+10 ppm=E T 5 sec
1 FEFHC L VR L TWET 2, 100%DHFT 2 MIfT-> TWEEA,
2 SEHIZEA TOMMT A MBI L TR R TOET,
analog.com.jp Rev.0|3/16


https://www.analog.com/jp/products/adr1399.html
https://www.analog.com/jp/index.html

ADR1399

R RKER

* 3.

Parameter Rating

Temperature Stabilizer 40V

Reverse Breakdown Current 20 mA

Forward Current 1 mA

Reference to Substrate Voltage 01V

Temperature
Operating Range 0°Cto70°C
Storage Range -65°C to +150°C
Lead, Soldering (10 sec) 300°C

FREOME IR KR EREBZ DA ML AZMZ D &, T3 AIZE
DR BEE 52252 MH 0 5, LA MLV ABKEO A%
EDTbDTHY . AEMEOEEL 7 v a TEEHET 2 BUEM L
FTCT AN ANERICEET A2 L 2R B T500OTHEH Y £H
oo TA A% R i RERIRIBIZE S &L 7310 ZAD(E
FEPEICEBE B2 D ENH Y T,

analog.com.jp

i

BPEfEIE, 7V > MR (PCB) ORRE & BEERETICEHER
HLTWET, PCBOEGFHIITMODOEENLIETT,

x® 4. BiEH

Package Type 0)a 0)c Unit
TO-46

2-Layer JEDEC Board 220 Not “cw

applicable’

LCC

2-Layer JEDEC Board 125 4 “cw
1 TO-46D 7 — AL, ValoxTr 7 n— v O FIZIFRE T A,
ESDICEA Y &

ESD (BEKE) ORBEZHOTVFNSIRTT,
WE LT AREBERIT, RAShARNEEHETS 2
A ENRBY ET, AL LS AR E ORI T & 5 ESDER
‘% \ AR L TIEWET 2, T ABETRAF — O
Aot e, BEEECSTREERS Y 4, LT,
PERE LM AEIS T 2B 135 7=, ESDIC %I % 59 72 P15
HEEH L L 2RO LET,
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ADR1399

EVEEE EBREDERA

ADR1399
TOP VIEW
(Not to Scale)

REF+ @\ HEATER-

(0]

REF-\®@ @/ HEATER+

NOTES
1. CASE. SHORTED TO HEATER-ATPIN 4. &

3. TO-46ME VEE (TO-46MH JlE, FSAFvY - IToyO0—Cr EOEREICKYRTEINTWETD)

% 5. TO-46D E L 4ReM 3B

EVES s LT

1 REF+ VI —-UIT7LURAOER GEE. L7y TEREFEELTANERE (Vin) ITHER)
2 REF- VrF—-YIT7LUADOER GEEIXER) .

3 HEATER+ E—2DOER GBEELSV) ,

4 HEATER- E—42DEA EEEEFELE-15V) .

Not applicable CASE CASE, E 4 THEATERIZEHKR SN TWET,

% 6. LCCO E R D AR

ADR1399
TOP VIEW
{Not to Scale)
o
=
8

-REFS +REFS
-REFF +REFF
HEATER+ HEATER-
o
4

NOTES

o

1. NIC = NOT INTERNALLY CONNECTED. 2

B 4. LCCOE VEE

EVEBS i£s B oL

1 -REFS Y7L RDERIEVR - EY, COEVHLIF22MADERERT ZEMNTEET, -REFSEVTIFEDY 77 L
VRAEBRHLET,

2 —REFF YI7LURADERAIT+—X - EV, @BE, COEVHNSIF0BMADERMTNET,

3 HEATER+ E—2DOERIERE Y,

4 NIC RNEBER AL, COEVIFRSHERSATOEE A,

5 HEATER- E—2DAREREY (EHR) . COEVOEERFMOEVEEUTIZLET .

6 +REFF YUI7LURDERITA—R - EV, BE. 2AREKEERIrer = 3mA (AFE) DBE. +REFFIZIZ0.8mADEFRH TR
nNA#HFET,

7 +REFS YI7LUVRADEREVR - BV, TOEVICIF22mANTRNIAH#E T, +REFSEVTIEDY 77 LR EBHLET,

8 NIC RNEBEFRAE L, COEVIFRSHERSATOER A,
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006
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/-"' WA __w—-
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Rgnunt = 7.68K0, Iggr = 3mA.
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/ | H_BYPASS = 1yF |
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0 5 10 15 20 25 30
TIME (Seconds) -]

X 8. RELHM. LCC

Al

|

\

\
— tcc \[\
\

—— T0-46 \ \

V=30V \

IREF =3 mA
LCC SOCKETED IN LORANGER 03853-081-6218E
1 1 1 I I I 1 I I

=55 —40 =25 -10 5 20 35 50 65 80 95 110 125

TEMPERATURE (*C)

008

X9 -4 EREEEDER

55 T T T T
\_ Um =15V
50 N Rsuun = 2k, lpgr = 4mA ]
N (AVERAGE 10 DEVICES)
— 45
< \
E w o
=
i
: 35
- —
g ¥ ~ — V=10V
E 25 P \\' — V=15V _|
B ~ \ — V=20V
w20 ~ . — Wy =30V
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5 15 — "““\\\
P — ~ \\\\
—~—
s —— N\
e
0
-55 4D -25 -10 5 20 35 50 65 @80 95
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KRBT IERRTFIE

110
“‘-\DEVICE IS SOCKETED IN LORANGER 03853-081-6218E 300 M T T T T T T
100 Vi = 15V 270 b Vi = 15V
0 RsHunt = 2KQ, Irgr = 4mA _ \l RspunT = 267K, Iggr = 3mA
- (AVERAGE 10 DEVICES) Fomn vy = 30V
£ s z 10 DEVICES
Z 70 > || £ 210
® N i ) et
o —_— V=10V E
3 ®o N — V=15V @ 180
2] H z
P 50\ L NG — V=20V | 3150 5
w ~ = N —— V=30V 0
g w0 S~ — N | = vy=a0v | @ Mt
V] N N G 120 A
- \ Py =
£ 30 ~— \ o 90
[ P— """‘--_."‘--__ \H“\.\\\\ 2 1: LM
p |
S "'--._.________-_ \\ g 60
— 30
Os5 s —25 —10 5 20 35 50 6 80 95 m
- 0
TEMPERATURE ("C) 3 0.1 1 10 100 1k 10k 100k
. = s L FREQUENCY (Hz g
M1l 253 t—4BETORKE— S ERL BEOBER. )
LCC . o
H14. =2 - FUEOYIF—D/ AR - AXJ L
120 _—
Vi = 15V 300 T T T T T T T I
10 RsHUNT = 2.67KQ, Iggp = 3mA | Vi =15V
100 TURN ON AT t =0 SECONDS _| _z2n Rsyunt = 2.67k0, Igep = 3mA
N
E- V=0V
z % < 240 10 DEVICES
£ a0 S 210
E E
= =
u 70 @ 180
L 60 ST = |r
3 V=15V E 150 I
x 50 \ — = 20V — 7]
ui — Vy=30V 5]
a H 120
g 40 AN — = 40V 2
\..'_‘.
T 30 E 90 |—
5] | o
20 ~] B 60 P
10 @ 20
: |
—20 0 20 40 60 80 100 120 140 160 180 200 0
TIME (Seconds) s 0.1 1 mFREQu:;c”H }1Ic 10k 100k )
Z =1

3 R ~
K12.—2 it & HREIORE%R. TO-46 15 E—% - + TEDY T F—D ) 4 X - AR5 R L

120 | T T 8
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1 — V=10V Rgnunt = 2K, Iggr = 4mA 7| NO RCDMP
100 | —— V=15V | TURN ON AT t =0 SECONDS | NO Ceomp
— 90 — Vy=20V
- — =30V 6
— 80 —_—
= Vi = 40V s
y 7 k 8 I
o [N
3 60 ,\ — Eal
e 50 1~ © 7| = INPUTHO ’ !
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T 40 E 3 | —— HEATER ON
w =
- ) il
2
20 — et
10 1
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0
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"3
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04

S g
13 E—2 B £ BRORMK. LCC 16. B, RcompFE 1= (ECcomp L
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RE|HGIERERE

8
7
RgHuNT = 2.67kQ
8 Reome = 50
s Ceomp = 1HF
s Vi = 15V
=
8
E, -
3 —— INPUTMO
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2 \
1 \
0
=20 -10 0 10 20 30 40 50 60 T0 80
TIME (ms) s
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100
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18. IMADEFRRAT v TIEE. RecomwrETIECcomp?i L

10
= CURRENT Vj =15V OR 30V
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Vi =15V

’ I ip

A
v [V
|

Vrer (MV)
=

- Irer = 3.5mA

-8

IRer = 2.5mA

=10
=20 -10 0 10 20 30 40 50 60 70

TIME {ps)

w7

19. 1on)ﬁﬁX7_' V) jﬁlf\%‘ Rcomp = 5Q. Ccomp = 0.47|.IF
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10

VRer (mV)
[=]

= CURRENT
— Vger

Vi = 15V OR 30V

— Rcomp = 50, Ceomp = 14F
Vi =15V

| N
v [

IREF= 3.5mA

Irer = 2.5mA
L

=20 =10 0 10 20 30 40 50 60 70

= 20.
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Py
=]
o

T.05

REFERENCE VOLTAGE (V)
~
2

7.03

7.02

TIME (ps) S
IMADBTTAT Y TIie%. Rcomp = 5Q. Ccomp = 1uF

39 DEVICES

W

VN = \!'H =30V
Rspynt = 7.68k0
! !

=55 =35 =15 5 25 45 65 85 105

21.

500
400
300
200

REFERENCE VOLTAGE (pV)
=)

oig

TEMPERATURE (°C)

VDT NARIZDONTDY T 7LV REELERED
Bk, TO-46

SAME DATA, REFERENCED TO 25°C VALUE

0°C TEMPERATURE COEFFICIENTS, |
HIGH AND LOW

—— DEVICE 3, -0.6ppm/°C _|

~ DEVICE 4, -0.1ppm/°C

-300
—400 |— VIN = VHEATER = 30V
RgyunT = 7.68k0
_500 | | I )
=55 =35 =15 5 25 45 65 85 105
TEMPERATURE (*C) g

22.

BMEDTNARIZDONVTDY 77 LV RABELEED
Bf%. TO-46. 25°COfE&EH%
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KRBT IERRTFIE

o7 T 0 REFERENGED TO 25°C VALUE, BOARD
40 DEVICES (BOARD 2) 200 [CED0 T 257G VALUE, BOARD 3
__ 100
=
= 2 9
w w
[T (L]
= & —100
3 o
2 > 200
L 8 0°C TO 70°C TEMPERATURE
z & 300 COEFFICIENTS, HIGH AND LOW
¢ e = DEVICE 1, -0.51ppm/°C
w 7.02 w —400 ~—— DEVICE 35, =0.04ppm/°C
w w st s
4 CJ |
=500 ]
701 | _ _
Vin = Vigarer = 30V 500 | VIN=VHeaTER = 30V
Rgpunt = 7.68kQ RSHUNT = 7.68k0
7.00 I 1 ~700 1 I
-55 =35 -15 5§ 25 45 65 85 105 55 =35 -5 5 25 45 65 8 105
TEMPERATURE (°C) 8 TEMPERATURE (°C) g
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BEf%&. LCC BEfR. LCC. 25°CDfEZE#%E (;R— F3)
300 5
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200 SAME DATA, REFERENCED TO 25°C VALUE (BOARD 2) Vi = Vi = 15V, Repunt = 2.79kQ
N
100 2
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=] 0 —— L
g :
& -100 ] w
5 e o
<] / A <
: =200 | - | 5 -5
o / <]
2 300 / ’ 0°C TO 70°C TEMPERATURE =
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SETIE

B 20214128118

A—%—-HAF

Model' Temperature Range Package Description Package Option
ADR1399KHZ 0°Cto +70°C 4-Lead TO-46 05-08-1341
ADR1399KEZ 0°C to +70°C 8-Terminal LCC E-8-2

1 Z=RoHSHEHLAL L,

SERA—

Model Description
ADR1399E-EBZ Evaluation Board for the ADR1399, LCC Package
ADR1399H-EBZ Evaluation Board for the ADR1399, TO Package

1 Z = RoHSYEHLEL T,
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