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1. $51%

o fMBEtEE: SOT23-3

«  AEC-Q100 ({28 REF3xxQ)

o {RERJREEN: 60pA (E2EUE)

o RMEREZE: 2mV (BEE)

° BB £25mA

o BEZER: 20ppm/°C (FRAME)

o SEEE: £0.1% (RKME)

* 0.1Hz &= 10Hz [$F: 20uVer (REF318)

o EBEIEL: 1.25V. 1.8V. 2.048V. 2.5V, 3V,
3.3V. 4.096V. 4.5V, &V

2. B

o EENiRE

o TAREBARANE REFH
o FEEIREHER

o fRRREBIEIR

© WIERERSR

c ER&EM

o MWIIKE

20ppm/°C s KZZBEEE

3. 5iEH

REF3xx B—MRINFE. &, RERBEEER, X
A3 SOT23-3 #3%, /R HIRINFESE REF3xx A9
BT BB st BB A AR B9 IR AR I 1

TEEBHHFMHT, REF3xx AILELLIEE M EES
2mV BERAEETiETT, {8 REF312 fRI, ©RIm/NE
REBEN 1.8V FTERSIYIEERT-40°C £ 125°C By
BERETE. BXIIMES, BZM Table 1.

Vin
®)

q -
1.2v .—{\
Bandgap

O Vour

V
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Table 1 lists the order information.
Table 1. Order Information

Ziozsc or Pre
ORDER NUMBER®™ OUPUT (V) lcc (MA) (MAX) PACKAGE TEOI\c/I:R RATING OPTI O'N
(opm/°C) C)

REF312S0T1233® 1.25 60 20 SOT23-3 -40-125 | Industrial | T/R-3000
REF318SOT1233 1.8 60 20 SOT23-3 -40-125 | Industrial | T/R-3000
REF320SOT233 2.048 60 20 SOT23-3 -40-125 | Industrial | T/R-3000
REF32550T1233 25 60 20 SOT123-3 -40-125 | Industrial | T/R-3000
REF330SOT233 3 60 20 SOT123-3 -40-125 | Industrial | T/R-3000
REF333SOT1233 33 60 20 SOT123-3 -40-125 | Industrial | T/R-3000
REF340SOT233 4.096 60 20 SOT123-3 -40-125 | Industrial | T/R-3000
REF34550T1233 4.5 60 20 SOT123-3 -40-125 | Industrial | T/R-3000
REF350SOT233 5 60 20 SOT123-3 -40-125 | Industrial | T/R-3000

REF312QS0T233® 1.25 60 20 SOT123-3 -40-125 Auto T/R-3000
REF318QS0T233® 1.8 60 20 SOT123-3 -40-125| Auto T/R-3000
REF320QS0T233® 2.048 60 20 SOT123-3 -40-125| Auto T/R-3000
REF325QS0T233® 25 60 20 SOT23-3 -40-125| Auto T/R-3000
REF330QS0T233® 3 60 20 SOT23-3 -40-125| Auto T/R-3000
REF333QS0T1233® 33 60 20 SOT23-3 -40-125| Auto T/R-3000
REF340QS0T233® 4.096 60 20 SOT123-3 -40-125| Auto T/R-3000
REF345QS0T233® 4.5 60 20 SOT123-3 -40-125| Auto T/R-3000
REF350QS0T233® 5 60 20 SOT123-3 -40-125| Auto T/R-3000
Devices can be ordered via the following two ways:
1. Place orders directly on our website (www.analogysemi.com), or;
2. Contact our sales team by mailing to sales@analogysemi.com.
Note 1:
Order Number
REF3xx(Q)-Package Code
\ | | |
Device ]
Optional Package Code

Q: Automotive Grade 1

Note 2: Available in the future.
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4. PIN CONFIGURATION AND FUNCTIONS

Figure 1 illustrates the pin configuration.

INII

3 | GND
out| 2

Figure 1. Pin Configuration

Table 2 lists the pin functions.
Table 2. Pin Functions

POSITION NAME TYPE DESCRIPTION
1 IN Power Input supply voltage
2 out Analog output | Output voltage
3 GND Ground Ground

5. SPECIFICATIONS
5.1 ABSOLUTE MAXIMUM RATINGS

Table 3 lists the absolute maximum ratings of the REF3xx.
Table 3. Absolute Maximum Ratings

PARAMETER DESCRIPTION MIN MAX UNITS
Input 6.5 \
Voltage Output 5 \'%
Current Output short-circuit, lsc® Continuous
Operating, Ta -55 150 °C
Temperature Junction, T, 150 °C
Storage, Tsg -65 150 °C

Note 1: Stresses beyond those listed under Table 3 may cause permanent damage to the device. These are
stress ratings only, which do not imply functional operation of the device at these or any other
conditions beyond those indicated under Table 5. Exposure to absolute-maximum-rated conditions
for extended periods may affect device reliability.

Note 2: Junction temperature is limited to 150°C.

5.2 €SD RATINGS

Table 4 lists the ESD ratings of the REF3xx.
Table 4. ESD Ratings

PARAMETER | SYMBOL DESCRIPTION VALUE | UNITS
Electrostatic v Human-body model (HBM), per ANSI/ESDA/JEDEC JS-001 O £8000 |

. ESD!
Discharge I Charged-device model (CDM), per JEDEC specification JESD22-C101® | 2000

Note 1: The JEDEC document JEP155 indicates that 500V HBM allows safe manufacturing with a standard

ESD control process.
Note 2: The JEDEC document JEP157 indicates that 250V CDM allows safe manufacturing with a standard

ESD control process.

© 2023 AnalogySemi Ltd. All Rights Reserved. Public www.analogysemi.com | Page 3 of 17
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5.3 RECOMMENDED OPERATING CONDITIONS

Table 5 lists the recommended operating conditions for the REF3xx.
Table 5. Recommended Operating Conditions

PARAMETER SYMBOL MIN NOM MAX UNITS

Supply Input Voltage (M ViN Vour + 0.02 5.5 \"
Output Current Range I0UT -25 25 mA
Operating Temperature Ta -55 135 °C
Note: The minimum supply voltage for the REF312 is 1.8V.
5.4 THERMAL INFORMATION
Table 6 lists the thermal information for the REF3xx.
Table 6. Thermal Information

PARAMETER SYMBOL SOT123-3 UNITS
Junction-to-Ambient Thermal Resistance ReJa 176.7 °C/W
Junction-to-Board Thermal Resistance Ress 229 °C/W
Junction-to-Top Characterization Parameter Wit 4.2 °C/W
Junction-to-Board Characterization Parameter Wi 26.7 °C/W
Junction-to-Case (Top) Thermal Resistance ReJc (top) 84.9 °C/W

Page 4 of 17 | www.analogysemi.com
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5.5 ELECTRICAL CHARACTERISTICS

Table 7 lists the electrical characteristics of the REF3xx. Ta = 25°C, Vin = 5V, l.oap = OmA, unless otherwise noted.

Table 7. Electrical Characteristics

PARAMETER ‘ SYMBOL | CONDITIONS MIN TYP MAX UNITS
REF312
Output Voltage Vour 1.25 \
Initial Accuracy 0.05 %
REF318
Output Voltage Vour 1.8 \
Initial Accuracy -0.1 0.05 0.1 %
Output Voltage Noise f=0.1Hz to 10Hz 20 MUVep
Voltage Noise f = 10Hz to 10kHz 35 MVRrms
Noise Density 1kHz 439 nV/vHz
Vour + 0.05V = V|y = 5.5V 3 +180 uv/V
Line Regulation -40°C <Ta < °
° 005V SVaESSY 230 | Iy
REF320
Output Voltage Vour 2.048 \
Initial Accuracy -0.1 0.05 0.1 %
Output Voltage Noise f=0.1Hz to 10Hz 22 MVep
Voltage Noise f = 10Hz to 10kHz 35 MVRrms
Noise Density 1kHz 460 nV/vHz
Vour + 0.05V = V|y = 5.5V 5 +100 uv/V
Line Regulation -40°C <Ta < o
;
REF325
Output Voltage Vour 2.5 \'%
Initial Accuracy -0.1 0.05 0.1 %
Output Voltage Noise f=0.1Hz to 10Hz 28 uVep
Voltage Noise f = 10Hz to 10kHz 36 MVrms
Noise Density 1kHz 515 nV/vHz
Vour + 0.05V < V|y £ 5.5V 30 +140 L.IV/V
Line Regulation -40°C <Ta < °
;
REF330
Output Voltage Vour 3 \'%
Initial Accuracy -0.1 0.05 0.1 %
Output Voltage Noise f=0.1Hz to 10Hz 34 MVep
Voltage Noise f = 10Hz to 10kHz 40 MVrms
Noise Density 1kHz 588 nV/vHz
Vour + 0.05V = V|y = 5.5V 35 +170 MV/V
Line Regulation -40°C = Ta = 125°C, Vour +
° 0.0(:5\(/: < Vi < 5.ng' . *270 VIV
REF333
Output Voltage Vour 3.3 \'%
Initial Accuracy -0.1 0.05 0.1 %
Output Voltage Noise f=0.1Hz to 10Hz 36 MVep
Voltage Noise f = 10Hz fo 10kHz 41 MVRrvs
Noise Density 1kHz 590 nV/vHz
Vour + 0.05V = V|y < 6.5V 45 +180 pv/vV
Line Regulation -40°C <Ta < °
;

© 2023 AnalogySemi Ltd. All Rights Reserved.
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PARAMETER ‘ SYMBOL ‘ CONDITIONS MIN TYP MAX UNITS
REF340
Output Voltage Vour 4.096 \
Initial Accuracy -0.1 0.05 0.1 %
Output Voltage Noise f=0.1Hz o 10Hz 43 MVep
Voltage Noise f = 10Hz to 10kHz 45 MVrms
Noise Density 1kHz 620 nV/vHz
Vour + 0.05V = V|y = 5.5V 70 +264 uv/vV
Line Regulation -40°C <Ta < °
° 005V S Va5V =380 | wvIv
REF345
Output Voltage Vour 4.5 \
Initial Accuracy -0.1 0.05 0.1 %
Output Voltage Noise f=0.1Hz o 10Hz 50 MVep
Voltage Noise f = 10Hz to 10kHz 48 MVrms
Noise Density 1kHz 680 nV/vVHz
Vour + 0.05V = V|y = 5.5V 60 +400 uV/V
Line Regulation -40°C <Ta < °
° 005V S Va5V £550 | WiV
REF350
Ou’rput Voltoge Vour ViN = 5.25V 5 V
Initial Accuracy -0.1 0.05 0.1 %
Output Voltage Noise f=0.1Hz to 10Hz 61 MUVep
Voltage Noise f = 10Hz to 10kHz 52 MVRrms
Noise Density 1kHz 750 nV/vHz
Vour + 0.05V = V|y = 5.5V 140 +850 uv/vV
Line Regulation -40°C <Ta < o
;
REF3xx
Ripple Rejection Ratio 100mV, TkHz -53 dB
%:L"I’o“e‘r‘éﬁj‘r‘e’g;m dVour/dT | -40°C < Tp < 125°C 5 20 | ppm/oC
Solder Heat Resistance Shift 0.015 %
. Oh to 100h 80 ppm
Long-Term Stability Oh fo 1000h 130 opm
soucng A <loesy | @ | 2 | @ |pomima
-40°C = Ta < 125°C, sourcing,
OmA < lioap < 10mMA, Vi = -30 30 ppm/mA
Load Regulation® dVour/dioa ;/Iro1l:(T|r:92 5—0 :EZWA < lioap <
OMA, Vi = Vour + 100mV -100 -57 100 ppm/mA
—-40°C = Ta < 125°C, sinking,
-10mA < lLoap < OmA, Vin = -150 150 ppm/mA
VOUT + 100mV
. First Cycle +300 ppm
Thermal Hysteresis o Additional Cycles +60 ppm
lloap = 50UA, output > 2.048V 2 11 mV
Dropou’r Voltage loap = 10mA, OUTpr > 2.048V 100 mV
lLoap = SOUA, OUprf < 2.048V 5 10 mV
lloap = 10mMA, output < 2.048V 150 mV
output > 2.048V, Vi = Vour +
Output Current lLoap ii?g}t/'s 2,048V, Vi = Vour + 25 25 mA
400mV

Page 6 of 17 | www.analogysemi.com
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PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
L Sourcing 50 mA
Short-Circuit Current Isc sinking 50 A
Turn-On Settling Time To0.1% at Vin =58V with C. =0 20 ms
Load Capacitance 0.1 100K nF
POWER SUPPLY, I, =0
Vour +
Voltage ViN 0.002 5.5 \"
la 60 80 MA
Current Overtemperature, 0°C = Ta <
125°C & WA
TEMPERATURE RANGE
Specified -40 +125 °C
Operating -55 +135 °C
Storage -65 +150 °C

Note: The long-term stability number reduces as the time increases.

© 2023 AnalogySemi Ltd. All Rights Reserved.
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6. TYPICAL CHARACTERISTICS

Ta = 25°C, Viny = BV, and REF330 is used for typical characteristics measurements, unless otherwise noted.
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30 Units
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5 l
0 == | L
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Figure 2. Initial Output Accuracy

T T T 11
96 Units

POPULATION

i | |

550 350 -150 50 250 450
DRIFT (ppm)

Figure 4. Solder Heat Resistance Shift
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Figure 6. Thermal Hysteresis First Cycle
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Figure 3. Temperature Drift, -40°C to 125°C
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Figure 5. Long Term stability
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Figure 7. Thermal Hysteresis Additional Cycle
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Figure 8. 0.1Hz-10Hz Noise
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Figure 10. Output Voltage vs. Temperature
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Figure 9. Noise Spectrum

60

55

50

L

45

40

35

SOURCE MAXIMUM LOAD CURRENT (mA)

30

40 20 0 20 4

0 60 80 100 120 140

TEMPERATURE (°C)

Figure 11. Source Maximum Load Current vs. Temperature
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Figure 14. Supply Current vs. Temperature
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Figure 18. Load Transient
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Figure 15. Line Regulation vs. Temperature
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Figure 19. Output Impedance
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7. BNWERER

7.1 #EE

REF3xx BFVHEEE X NTE 25°C TizfTas. EEERESCENBEIFS4HRERl 25°C ERHBENTK. BErIUR
<A Equation 1:

[Vere = Vpostl
Vst = (_13%__521) x 10° (ppm) M
NOM

B

* Vst = FEE(EALA ppm)o

o Vpge = 1E 25°C FRFVEIARNIS 8946 L B %

*  Vreost = 28 M 25°C fEIFIEE-40°C E 125°C BUEERESEEFAFIR[EF] 25°C NSt B E.
*  Viom = FEEHMILBE,

8. 1¥4Hi5EH

8.1 #ii

REF3xx BXIH#E. BEHMREBEREERT], THRMERE. HENVBEEFEENSHEBERMIZIT. Figure 26 7R
7 REF3xx RYBAENESRS, FINER 1UF E 10uF RUEIRZRER S, BHKNAMERZERE, BERZNER0.1uFE
10uF ZIERY AR,

VIN

Device

Vin
Cavpass

1uF to 104F Vour Vour
(recommended) GND c
L
0.1uF to 10uF

Figure 26. Basic Connections

8.2 IIREIEIRIERE

Device

O Vour

\Y4

q -
» i—{\
Bandgap

GND

Figure 27. Functional Block Diagram
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8.3 F{EHER
8.3.1 {KiR:E

REF3xx THALRME/NEBIREMIRIT, BBIREEXNRHBEREENZEWN, FEEEARAITERN, W Equation
2 FRFfR

. VOUTMAX - VOUTMIN 6
Drift = (Vour x Temperature Range x 107 (ppm) @

8.3.2 Ihif

REF3xx RFIEETEIEE RN BETENRM+25mA BB R H,, 2[/EHEERIE Equation 3 AS:
Ty=Ta+PpxRejn 3)

Hep:

o T,= £E(°C)o

o Ta= FERE(CC)

*  Pp= IH#E(W) = Vin x la + (Vin = Vour) % louro

*  Ren = ZEIFRAPA(CC/W),
REF3xx )R A15#81 150°C AN R AKE B

8.3.3 IEE148E

ELECTRICAL CHARACTERISTICS F#8%E T REF3xx R5IE M SAVEEY 0.1Hz = 10Hz FBIEMRA, BA BERERDBEE
MI{EREVEMTMIENM. ERATMIMNITIERAEMLIREKT, BHEEHRRE L RS RE L EESE,

8.3.4 B¥IhaEiERN

Z IN 5|f_EHIEBIEARTF Vour B, REF3xx 188, REF312 BRI, HER/NEBIEEBES 1.8V, REF3xx HIERKIMINBEN 5.5V,
fEF 1uF £ 10uF BERJREZREBRR. EEHIENSZMAE T 0.1uF E 10uF Zid).
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9. BiR{R BT

REF3xx RIIBEEEEGRKEESRE, REF312 fRYb, REF312 WREBIRERA 1.8V, XLEE LT ThLBE
2mV BERT Ik,

10. )5
10.1 %IB¥EME

FRBUIIRITT IV RIEIERE, BB BT EERIERIR(PCB) R EIER, EEEMEEMRBRINIHITE AN EBUKRERX
EE T EBRYEIRMEIER,
Figure 28 27T £F REF3xx NEIERERZM PCB 1 /Gmfl. —LXBHIZERERZE:

1€ REF3xx Y IN S|RilIEZ—ME ESR. 1uF BIERBREATEE, £ OUT 5IFIERZ—1 0.1uF = 10uF KIFE
Ao

RIBREMCEBRAFREME RIZE,

ERRERZEMERBTHAREH L EMI IEEIBE.

RSMBAMRAI SRR ENE, EERHIEREFEBR(BINEIN ),

&/\ft ADC HZEMREEZ 2 BB EL KE LU IRAEHEE.

FERBBRIVENND S MFNBHITIET. RAEEERIXAFMEMNEL, AEELNBERNTHITEER X,

10.2 F IR

Input Signal
AIN
outr] [ [REF
3 c Microcontroller
O |[GND 'g ADC Input
a C
/ IN [JO
b -
GND Plane
Via to
Input Power

Figure 28. Layout Example
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11. PACKAGE INFORMATION

The REF3xx is available in the SOT23-3 package. Figure 29 shows the package view.

D
b
w L
—] —] -
| e
!
— —
| I &
\ i

Figure 29. Package View
Table 8 provides detailed information about the dimensions.
Table 8. Dimensions

SYMBOL DIMENSIONS IN MILLIMETERS DIMENSIONS IN INCHES
MIN MAX MIN MAX
A 1.156 0.045
Al 0.000 0.100 0.000 0.004
A2 0.900 1.100 0.035 0.043
b 0.300 0.500 0.012 0.020
c 0.132 0.202 0.005 0.008
2.800 3.000 0.110 0.118
E 2.250 2.550 0.089 0.100
El 1.200 1.400 0.047 0.055
1.800 2.000 0.071 0.079
L 0.300 0.500 0.012 0.020
L1 0.550 REF. 0.022 REF.
e 0° 8° 0° 8°
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12. TAPE AND REEL INFORMATION

Figure 30 illustrates the carrier tape.

o150 31 -
400£0.10 \ 400£0.10 200+008 o
*
O OO
0 [ &) o C FACDE (S
o/ ‘ O ‘ ‘ / ‘ \) | N g
| & £
‘ s g S
+0.25
‘0,08 1.22£0.10
BB
099 £0.20
Max o,
T ¥i78: 0.20  0.02; 3M: 0.18 + 0.02
v
f I
3 3.1520.10 |
AA

Notes:

1. Cover tape width: 5.50 + 0.10.

2. Cumulative tolerance of 10 sprocket hole pitch: £0.20 (max).

3. Camber: not to exceed 2mm in 250mm.

4. Mold#: SOT23-3.

5. All dimensions: mm.

6. Direction of view: =1 ©

Figure 30. Carrier Tape Drawing
Table 9 provides information about tape and reel.
Table 9. Tape and Reel Information
PACKAGE REEL/ INNER BOX/ INNER BOX CARTON
TYPE REEL | QIY/REEL| \\NERBOX | CARTON | STY/CARTON | g (mmy SIZE (mm)
SOT23-3 7" 3000 1 18 54000 215*200*40 442*410*224

Figure 31 shows the product loading orientation—pin 1 is assigned at Q3.

o O O O

Ql i Q2 Ql | Q2

Pin 1

QB Q4 Q4

* Q: Pocket quadrant

Figure 31. Product Loading Orientation

2.06 £0.10

Page 16 of 17 | www.analogysemi.com Public © 2023 AnalogySemi Ltd. All Rights Reserved.



REF3xx
20ppm/°C R KEBEEE

REVISION HISTORY

REVISION DATE DESCRIPTION
Rev A 02 June 2023 Rev A release.
1. Updated the order information.
RevB 30 August 2023 2. Updated the electrical characteristics table.
1. Updated the electrical characteristics table.
RevC 18 October2023 |, ;ndated the TYPICAL CHARACTERISTICS section.
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