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Initial Error | Temp. Coeff. | Temp Range Package
Model o o .
(mV) (ppm/°C) (°C) Options
VRE310AS +1.0 0.6 0°Cto +70°C SMTS8 (GD)
VRE310AD +1.0 0.6 0°C to +70°C DIP8 (KD)
VRE310JS +1.0 0.6 -40°C to +85°C SMT8 (GD)
VRE310JD +1.0 0.6 -40°Cto +85°C DIP8 (KD)
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Pin Number Name Description
1 NC No connection.
2 ViN The supply voltage connection.
3 TEMP Provides voltage proportional to package temperature for monitoring purposes.
4 GND Ground.
5 TRIM Optional fine adjustment. Connect to a voltage divider between OUT and GND.
6 ouT 10V output.
7 REF_GND Provided for accurate ground sensing. Internally connected to GND.
8 NOISE Optional noise reduction. Connect a UF capacitor between this pin and GND.

VRE310DS Rev K



MICROTECHNOLOGY VRE310

ARy 7
Viy =+15V, T=+25°C, R, = 10 kQ KFICBHRE S N T A W IR 0
OIS RATE 15
Parameter Min Typ Max Units
Power Supply +13.5 +15 +22 \Y
Operating Temperature (A) 0 +70 °C
Operating Temperature (J) -40 +85 °C
Storage Temperature -65 +150 °C
Short Circuit Protection Continuous
Soldering Temperature (10 sec max) +260 °C
EXLFF
Parameter Conditions Min Typ Max Units
Output Voltage (VRE310) +10.0 \%
Temp. Sensor Voltage? 630 mvV
Initial Error? +1.0 mV
Warmup Drift 1 ppm
T - Twiax > 0.6 ppm/°C
Long-Term Stability 6 18&;?45
Noise (0.1 - 10 Hz)* 6 WVpp
Output Current Range +10 mA
Line Regulation 6 10 ppm/V
Load ppm/mA
Output Adjustment Range 20 mV
Power Supply Current® VRE310 +PS 6.5 8.5 mA
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Figure 6: PSRR vs. J& ¥ &

120

100 jr——

80

60

PSRR (dB)

40

20

10 100

1k 10k

Ja KL (Hz)

100k

1M 10M

VRE310DS Rev K



VRE310 MICROTECHNOLOGY

7ay X477 7

A Figure7: 7’ o v 7Y
TEMP
NOISE
REDUCTION FINE TRIM +V, OUTPUT
P.S. GND REF GND
® ?
l A
TEMP SENSOR
‘ + +V0UT
;/// O |
\ COMPENSATION |
R, VWA NETWORK

NETWORK

R
|

|

|

: COMPENSATION
-

e R

PLFOHHTIE. 7070y 2 MESBL TwET, A7 7OAERIZNSICIE, #6.3VD
BHENEMENTHWET., COBFEART I CHIES N, 10VOH G en 4. ¥4 i
2y b7 —27DRLER2THZE D £ . G=1+R2/R1T ¥ . 6.3VD Y = +—K A F— Nt . W] & IR
L TRV ZEL XA A—FThH 20, IS TH&T.

v+ —OBMEERE. RBENL CHBIAEIEE»6BoNET. COT 44— KRy 2
BeFlic & 0. EECHBESL Y 2 F—BRNAELNE T, COEME. V7 7L > 2AOEEHE
EEBOME EREL Ed. Yo r—FREN) IV I TB2ET. BECEIBZNI 7 &Mz 3
CENTEEFT, Ll BEMEEOBEEG G TH 2 120 & OMIERAMRTIE A O EFEH P
FilL THhERAS

VREZ ) —ZDEFEY 7 7L > AZIE. $— I AKX EWMPIOLETEME A v b7 — 27 BMEH &
nNTwEd, COMEHD Ay b7 —21d. BE-REMBOIFELEEEO KT T 2BEL £ 3. HE
FAET LT JAOIREHHTIERCZEL L ELE/ LI ENTEET.

DAy b7—=2 2y b7 = 2HROMIED2% LT TH 270 RIALERCEEEA
EHEBELEHA. Ay b= ZEMOGOHIEMHT 2T RZetcELl A LT
—C Y7L ARNELsNFE T,

A7 ar® ) APLEMAL ZVRE310V ) — A DEEY 7 7 L > ADMY) 24t & LR
~RL &F. VRE3I0Y 7 7 L Y Alk . WEITEG IS N T L2200 EY (EY48LU0KEYT) T
YRR EHENTHET. ChCED, vy &[T, L0mukEEsEs2 L
MTEET. BEV 7 7L >R AN BFIEERICE D, BHREOZ 5> N FIC&T
BETRAFEAL £4. & L. EIHARHCEEC L T—EThhid. COFEERT 2T VL3
CENTEET V7 7L Y ABY Ty MZHEHINTLRGAE. COREE20ppmIZ L 40 £ 7.
A/ EBFEDT 5> Pie, 7TREYEZHERBOEA Y E—K Y ADT 5 FICHESGT 22 £ T,
BRI & 2R EE K T ENTEE T Ny AAMTOEEE . BkbuL T4 h S <. ThRe
WHEL2S52 328D EHA. /A RXDRBARTA YOREEFETEH Iy, BEEOL A 7V
M FaEREL TS0,

6 VRE310DS Rev K



MICROTECHNOLOGY

VRE310

B TR AR

N/C
iy

TEMP

GND

Figure 8: i FACHIN

VRE310

TOP
VIEW

NOISE
REDUCTION

REF. GND

ouT

TRIM

VRE310DS Rev K



VRE310 MICROTECHNOLOGY

Ry r—oF7 a3y

Part Number | Apex Package Style Description
VRE310AS GD 8-pin Surface Mount DIP
VRE310AD KD 8-pin DIP
VRE310JS GD 8-pin Surface Mount DIP
VRE310JD KD 8-pin DIP

Ny o —2 XX+ KD
0.403 [ 10.24
——0.397 | 10.08 |/

0.380 [ 9.65
T~ 03721945 |7

[Sa RV,
—
o
~O
apy
| N

‘ LO.lOB 2.62
0.097 | 2.46

PIN 1 INDICATOR

0.095 [2.41
¢ 0065 L o085 [ 216
0.125 ['3.18 065 [1. 5]
0.115 [2.92] 170-055 1.40 ]
Y —————BASE Iﬁ? <=
e = - | SEATING = iﬂ_
0.215 [5.46 !
0.195 |_4.95J
! 52 /L
0.022 [0.56 H ‘ 0.055 ['1.40 0.012 [0.31
0.018 | 046 | 1= | —7| I=0.045 | 1.14 —[-—q'009 [023]
0.051 [1.29 | o3to7867 |
0.046 | 1.17 |1 = 0.290 | 7.36

NOTES:

. Dimensions are inches & [millimeters].

Bracketed alternate units are for reference only.
Pins: Phosphor bronze, Sn/Ag 96/4 solder dipped.
Material: Alumina Ceramic substrate and cover.
Package weight: 0.028 oz. [0.785 g]

Epoxy sealed, non-hermetic package

P
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NOTES:
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Bracketed alternote units are for reference only,
Pins: Phosphor bronze, Sn/Ag 96/4 solder dipped.
Materiol: Alumina Ceromic substrote and cowver.
Packoge waight: 0.028 oz. [0.783 g].

Epoxy sealed, non-hermetic package
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NEED TECHNICAL HELP? CONTACT APEX SUPPORT!

For all Apex Microtechnology product questions and inquiries, call toll free 800-546-2739 in North America. For
inquiries via email, please contact apex.support@apexanalog.com. International customers can also request
support by contacting their local Apex Microtechnology Sales Representative. To find the one nearest to you,
go to www.apexanalog.com
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IMPORTANT NOTICE

Apex Microtechnology, Inc. has made every effort to insure the accuracy of the content contained in this document. However, the information is
subject to change without notice and is provided "AS IS" without warranty of any kind (expressed or implied). Apex Microtechnology reserves the right
to make changes without further notice to any specifications or products mentioned herein to improve reliability. This document is the property of
Apex Microtechnology and by furnishing this information, Apex Microtechnology grants no license, expressed or implied under any patents, mask
work rights, copyrights, trademarks, trade secrets or other intellectual property rights. Apex Microtechnology owns the copyrights associated with the
information contained herein and gives consent for copies to be made of the information only for use within your organization with respect to Apex
Microtechnology integrated circuits or other products of Apex Microtechnology. This consent does not extend to other copying such as copying for
general distribution, advertising or promotional purposes, or for creating any work for resale.

APEX MICROTECHNOLOGY PRODUCTS ARE NOT DESIGNED, AUTHORIZED OR WARRANTED TO BE SUITABLE FOR USE IN PRODUCTS USED FOR LIFE
SUPPORT, AUTOMOTIVE SAFETY, SECURITY DEVICES, OR OTHER CRITICAL APPLICATIONS. PRODUCTS IN SUCH APPLICATIONS ARE UNDERSTOOD TO BE
FULLY AT THE CUSTOMER OR THE CUSTOMER'’S RISK.

Apex Microtechnology, Apex and Apex Precision Power are trademarks of Apex Microtechnology, Inc. All other corporate names noted herein may be
trademarks of their respective holders.
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