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 SPX1004

1.2V / 2.5V Micropower Voltage Reference
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FEATURES

Bl Initial Voltage Tolerance:
SPX1004-1.2 = £10mV
SPX1004-2.5 = +20mV

B Low Dynamic Impedance
0.6 © Max.

B Low Operating Current:
SPX1004-1.2 = +10uA
SPX1004-2.5 £20uA

B Wide Operating Current Range
0.6 Q Max.

B Direct Replacement for LT1004,
LM1004 and AS1004

B Lead Free, RoHS Compliant
Packages
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e SPX1004 "
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ANODE ANODE
APPLICATIONS

B A/D and D/A Reference

B Reference for 5V Systems
B Digital Voltmeter

B Power Supply Monitor

DESCRIPTION

The SPX1004 is a 2-terminal bandgap precision voltage reference that provides a stable
fixed output voltage of 1.2V and 2.5V with a tolerance of +10mV for SPX1004-1.2 and +20mV
for SPX1004-2.5. Design, process and precision on chip trimming yield a very low tempera-

ture coefficient of 25 ppm/°C.

The SPX1004 can be used as a pin-to-pin replacement for the LT1004, LM1004 or AS1004.
The SPX1004 is available in SOT-89, NSOIC-8 and TO-92 packages over the operating

temperature range of 0°C to 70°C.
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Figure la. SPX1004-1.2 Block Diagram

Figure 1b. SPX1004-2.5 Block Diagram
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ABSOLUTE MAXIMUM RATINGS

Stresses greater than those listed under ABSOLUTE MAXIMUM
RATINGS may cause permanent damage to the device. This is a
stress rating only and functional operation of the device at these or
any other conditions above those indicated in the operational sections
of this specification is not implied. Exposure to absolute maximum

rating conditions for extended periods may affect reliability.

Forward Current (1, ).....cooovvvimrieiniieiniiiesne 10mA
Reverse Current (I,,).....cccoveveveieieiniiiennen, ..30mA
Lead Temperature (soldering, 10 seconds)................. 300°C
Storage Temperature Range..........c.cccceeueee -65°C to +150°C
Junction Temperature..........cocceevieeeenineeccneseeeeennne 150°C

Continuous Power Dissipation (P,)

...750mW
1000mW

TYPICAL THERMAL RESISTANCES

PACKAGE | ¢ 0 TYPICAL
JA JA
DERATING
TO-92 160°C/W | 80°C/W | 6.3 mW/°C

NSOIC-8 175°C/W 45°C/W | 5.7mW/°C
SOT-89 110°C/W 8°C/W 9.1mW/°C

ELECTRICAL CHARACTERISTICS

Electrical characteristics are guaranteed over full junction temperature range (0°C to 70°C). Ambient temperature must be
derated based on power dissipation and package thermal characteristics.

SPX1004-1.2V SPX1004-2.5V
PARAMETER CONDITIONS MIN TYP MAX MIN TYP MAX| UNITS
Reverse breakdown I,=100uA, T =25°C 1.225 1.235 1.245 2.480 2.500 2.520 V
0°C=<T,=70°C 1.219 1.235 1.251 2.470 2.500 2.530
Ave Temp. Coeff. | i=l,=20mA 20 60 ppm/
°C
Min Operating Current 4 10 12 20 uA
Reverse Breakdown | =l=1mA 0.5 1 0.5 1 mV
Voltage Change over temperature 05 15 05 15
with Current 1mAsl,<20mA 6.5 10 6.5 10
over temperature 6.5 20 6.5 20
Reverse Dynamic I,=100uA, f=25Hz 0.2 0.6 0.8 0.9 Q
Impedance over temperature 1 15 15
Wide Band Noise I,=100uA, 10Hz=f<10kHz 60 120 uVv
Long Term Stability I,=100uA, T,=25°C+0.1°C 20 60 ppm/
kHr
Operating Temp Range 0 70 0 70 °C
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TYPICAL PERFORMANCE CHARACTERISTICS
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Figure 3. SPX1004-1.2V Reverse Operating Characteristic

Figure 4. SPX1004-2.5 Reverse Operating Characteristic

10k TTT
Ika = 100uA
Ta=25°C

o 1k

s L
o

5 ,/
8 100

o

E

@ 7

g P

g 10
g )

& Y/

<
N¥ 1

0.1
0.01 0.1 1 10 100 1k
f = Frequency (kHz)

10k TT TTT
Ia = 100uA
Ta=25°C

a1k
Y
o
g
° |
@ 100
Qo
£ /’
o
Q q
g 10 o
2 ;l
2 //
$ 1 7
N /r

0.1

0.01 0.1 1 10 100 1k
f = Frequency (kHz)

Figure 5. SPX1004-1.2V Reverse Dynamic Impedance

Figure 6. SPX1004-2.5V Reverse Dynamic Impedance
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Figure 7. Forward Characteristics for SPX1004-1.2
and SPX1004-2.5

Figure 8. Low Frequency Reverse Dynamic Impedance
for SPX1004-1.2
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APPLICATION CIRCUITS
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Figure 11. Variable Output Regulator
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Figure 12. High Stability 5V Regulator
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Figure 13. Low Battery Detector

Figure 14. Micropower 10V Reference
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REVISION HISTORY

REV, DISCRIPTION DATE APP'D
A | DRAWING ORIGINATION 02/02/06 i
B | DRAWING FORMAT MODIFICATION 09/11/06 o

Front View

\\h‘lfln 5 Pin SOT-89 JEDEC T0-243 Variation AA
\ DIVENSIONS IN MM [DIMENSIONS IN INCH

3(2%) symBoLs|  (Control Unit) (Reference Unit)
g N [ NoM [ wax | MiN | Now | ax
£ A || 1.40 | 1.50 | 1.60 | 0.055 | 0.059 |0.063
; A [[030 040|050 [0.011]0.015 0019
b | 044047 056 0.017 [0.018 [ 0.022
{ b1 [ 0.36 | 042 | 0.48 [0.014 |0.016 | 0.019
i ¢ 035|040 044]0014]0015 0017
2 0 | 440450 4600173 [0177]0.181
- o1 | 1.62 | 1.60 | 183 [0.084 |0.062 | 0.072
£ |/ 229] 250 260 [0.030 0.098]0.102
L t g1 | 213 | — [229 0084 — |0.090

¢ e 150 BSC 0.059 BSC

Y 3.00 BSC 0.118 BSC
oo | 394] — 425 [0ass] — [ade7
L Joss| — [120 [0035] — |0047
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Side View

SIPEX CORPORATION

3 PIN S0T-89 PACKAGE OUTLINE

Packaging Approval: Drawing No:

3-PIN SOT-89

¥ 79_? 09/11/06 | Revision:
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REVISION HISTORY
REV. DISCRIPTION DATE APP'D
A DRAWING ORIGINATION 08/16,/05 JL
B DRAWING FORMAT MODIFICATION 07/19/06 JL

8 Pin SOICN JEDEC MS—-012 Variation AA
DIMENSIONS IN MM | DIMENSIONS IN INCH
SYMBOLS (Control Unit) (Reference Unit)
MIN | NoM [ MAX | MIN | Nom | MAX
A 1355 | — | 1./5 [0.055 | — |0.069
Al 010 | — | 025 0004 | — |0.010
A2 125 | — | 1.65 |0.049 | — |0.065
b 031 | — | 051 |0.012] — [0.020
c 017 | — [ 025 0007 | — [o0.010
E 6.00 BSC 0.236 BSC
E1 3.90 BSC 0.154 BSC
e 1.27 BSC 0.050 BSC
h 025 [ — [ 050 [0.010 [ — [o0.020
L 040 | — [1.27 Joo16 | — [0.050
L1 1.04 REF 0.041 REF
L2 0.25 BSC 0.010_BSC
R 007 [ — — Joo003] — —
R1 007 | — — Jo003| — —
0 0 — 8 o — 8
01 5 — 15" 5 — 15"
02 0 — — 0 — —
D 4.90 BSC 0.193 BSC
N 8 8
GAUGE PLANE
SEATING PLANE

K

C amn  Sowvedby

SIPEX CORPORATION

8 PIN SOICN PACKAGE OUTLINE

Packaging Approval:

Drawing No: 8—PIN SOICN

B L Tam_ 07/19/06

Revision: B Sheet: 1 OF 1
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REVISION HISTORY

REV. DISCRIPTION DATE APP'D
A DRAWING ORIGINATION 09/23/05 oL
B DRAWING FORMAT MODIFICATION 08/15/06 oL

5 Pin T0-92 JEDEC TO-226-AA
DIMENSIONS IN INCH| DIMENSIONS IN MM
SYMBOLS (Control Unit) (Reference Unit)
MIN MAX MIN MAX
A 0.170 0.210 4.32 5.33
b 0.014 0.020 0.36 0.51
c 0.016 0.022 0.41 0.55
D 0.175 0.205 4.45 5.20
E 0.125 0.165 3.18 4.19
e 0.095 0.105 2.42 2.66
el 0.045 0.055 1.15 1.39
L 0.500 0.610 12.70 15.49
R 0.045 0.095 2.16 2.41
S1 0.045 0.060 1.14 1.52
o 4 6 4 6
N 3 3

r

C e Solvedby

SIPEX CORPORATION

c-— > 3 PIN TO-92 PACKAGE OUTLINE
Packaging Approval: Drawing No: 3—-PIN TO-92
B L Tam_ 08/15/06 | Revision: B | Sheet: 1 0F 1




ORDERING INFORMATION

Part Number Accuracy 3;:2;; MSL Level |RoHS| Package | Pack Type | Quantty

SPX1004AS1-L-1-2 0.8% 1.235V L1 @ 260°C Yes NSOIC8 TUBE 98

SPX1004AS1-L-1-2/TR 0.8% 1.235V L1 @ 260°C Yes NSOIC8 Tape & Reel 2500

SPX1004AS2-L-1-2 os% | 12 | L1@2605C | Yes | 2SO | TUBE 98

SPX1004AS2-L-1-2/TR 0.8% 1.235V L1 @ 260°C Yes NSOIC8 | Tape & Reel 2500

SPX1004S1-L-1-2 0.8% 1.235V L1 @ 260°C Yes NSOIC8 TUBE 98

SPX1004S1-L-1-2/TR 0.8% 1.235V L1 @ 260°C Yes NSOIC8 | Tape & Reel 2500

SPX1004S2-L-1-2 0% | 12sv | L1@260°C | Yes | NSOICE TUBE 98

Alt. Pinout

SPX1004S2-L-1-2/TR 0.8% 1.235V L1 @ 260°C Yes A'}ltsglr%it Tape & Reel 2500

SPX1004AM1-L-1-2 0.8% 1.235V L2 @ 260°C Yes | SOT-89-3 Canister Any

SPX1004AM1-L-1-2/TR 0.8% 1.235V L2 @ 260°C Yes [ SOT-89-3 | Tape & Reel 2500

SPX1004M-L-1-2 0.8% 1.235V L2 @ 260°C Yes | SOT-89-3 Canister Any

SPX1004M-L-1-2/TR 0.8% 1.235V L2 @ 260°C Yes [ SOT-89-3 | Tape & Reel 2500

SPX1004AN-L-1-2 08% | 1easy | NOMSLorthiu |y ol 10.923 BOX Any
hole package.

SPX1004AN-L-1-2TR | os% | 12esy | NOMSLIOrthu e 1 16,653 | Tape & Reel | 2000
hole package.

SPX1004N-L-1-2 08% | 1easy | NOMSLorthiu |y ol 10.923 BOX Any
hole package.

SPX1004N-L-1-2/TR 08% | 1easy | NOMSLIorthul yoo | 70.923 | Tape & Reel | 2000
hole package.

SPX1004AS1-1-2 0.8% 1.235V L1 @ 240°C No NSOIC8 TUBE 98

SPX1004AS1-1-2/TR 0.8% 1.235V L1 @ 240°C No NSOIC8 | Tape & Reel 2500

. o NSOIC8

SPX1004AS2-1-2 0.8% 1.235V L1 @ 240°C No Alt. Pinout TUBE 98

SPX1004AS2-1-2/TR 0.8% 1.235V L1 @ 240°C No A'}ltsglr%it Tape & Reel 2500

SPX1004S1-1-2 0.8% 1.235V L1 @ 240°C No NSOIC8 TUBE 98

SPX1004S1-1-2/TR 0.8% 1.235V L1 @ 240°C No NSOIC8 | Tape & Reel 2500

. o NSOIC8

SPX1004S2-1-2 0.8% 1.235V L1 @ 240°C No Alt. Pinout TUBE 98

SPX1004S2-1-2/TR 0.8% 1.235V L1 @ 240°C No A'}ltsglr%it Tape & Reel 2500

SPX1004AM1-1-2 0.8% 1.235V L1 @ 240°C No SOT-89-3 Canister Any

SPX1004AM1-1-2/TR 0.8% 1.235V L1 @ 240°C No SOT-89-3 [ Tape & Reel 2500

SPX1004M1-1-2 0.8% 1.235V L1 @ 240°C No SOT-89-3 Canister Any

SPX1004M1-1-2/TR 0.8% 1.235V L1 @ 240°C No SOT-89-3 [ Tape & Reel 2500

SPX1004M-1-2 0.8% 1.235V L1 @ 240°C No SOT-89-3 Canister Any

SPX1004M-1-2/TR 0.8% 1.235V L1 @ 240°C No SOT-89-3 [ Tape & Reel 2500

SPX1004AN-1-2 08% | 1essy | NOMSLorthiu | 1 70.903 BOX Any
hole package.

SPX1004AN-1-2/TR 08% | 1easy | NOMSLIorthul o | 70.903 | Tape & Reel | 2000
hole package.

SPX1004N-1-2 08% | 1essy | NOMSLorthiu | 1 70.903 BOX Any
hole package.

SPX1004N-1-2/TR 08% | 1easy | NOMSLIorthul o\ 70.903 | Tape & Reel | 2000

hole package.




ORDERING INFORMATION (continued)

Part Number Accuracy \?::::;; MSL Level |RoHS| Package | Pack Type | Quantity
SPX1004S1-L-2-5 0.8% 2.500V L1 @ 260°C Yes | NSOIC8 TUBE 98
SPX1004S1-L-2-5/TR 0.8% 2.500V L1 @ 260°C Yes NSOIC8 | Tape & Reel 2500
SPX1004S2-L-2-5 0.8% 2.500V L1 @ 260°C Yes NSOIC8 TUBE 98
Alt. Pinout
o NSOIC8
SPX1004S2-L-2-5/TR 0.8% 2.500V L1 @ 260°C Yes Alt. Pinout Tape & Reel 2500
SPX1004M1-L-2-5 0.8% 2.500V L2 @ 260°C Yes | SOT-89-3 Canister Any
SPX1004M1-L-2-5/TR 0.8% 2.500V L2 @ 260°C Yes | SOT-89-3 [ Tape & Reel 2500
SPX1004M-L-2-5 0.8% 2.500V L2 @ 260°C Yes | SOT-89-3 Canister Any
SPX1004M-L-2-5/TR 0.8% 2.500V L2 @ 260°C Yes | SOT-89-3 [ Tape & Reel 2500
SPX1004N-L-2-5 0% | 2soov | NOMSLTorthu |y ot 10903 BOX Any
hole package.
SPX1004N-L-2-5/TR 0% | asoov | NOMSLIorthiul o 1 70.92.3 | Tape & Reel | 2000
hole package.
SPX1004S1-2-5 0.8% 2.500V L1 @ 240°C No NSOIC8 TUBE 98
SPX1004S1-2-5/TR 0.8% 2.500V L1 @ 240°C No NSOIC8 | Tape & Reel 2500
SPX100452-2-5 0s% | 2s00v | L1 @240°C | No | NSOIC8 TUBE 98
Alt. Pinout
o NSOIC8

SPX1004S2-2-5/TR 0.8% 2.500V L1 @ 240°C No Alt. Pinout Tape & Reel 2500
SPX1004M1-2-5 0.8% 2.500V L1 @ 240°C No SOT-89-3 Canister Any
SPX1004M1-2-5/TR 0.8% 2.500V L1 @ 240°C No [ SOT-89-3 | Tape & Reel 2500
SPX1004M-2-5 0.8% 2.500V L1 @ 240°C No SOT-89-3 Canister Any
SPX1004M-2-5/TR 0.8% 2.500V L1 @ 240°C No [ SOT-89-3 | Tape & Reel 2500
SPX1004N-2-5 0% | 2soov | NOMSLTorthu o 1 15953 BOX Any

hole package.

SPX1004N-2-5/TR 0s% | 2soov | NOMSLIorthu ot 16953 | Tape & Reel | 2000
hole package.

For latest information on ordering status, go to the Sipex Web Landing Page for this product
http://www.sipex.com/searchResults.aspx?keywordsval=spx1004

For further assistance:

Email: Sipexsupport@sipex.com
WWW Support page: http://www.sipex.com/content.aspx?p=support
Sipex Application Notes: http://www.sipex.com/applicationNotes.aspx

C oum 7™ Sipex Corporation
SIM Headquarters and
Sales Office
233 South Hillview Drive
Milpitas, CA 95035

tel: (408) 934-7500
fax: (408) 935-7600

Sipex Corporation reserves the right to make changes to any products described herein. Sipex does not
assume any liability arising out of the application or use of any product or circuit described herein; neither
does it convey any license under its patent rights nor the rights of others.



