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CS3004

Precision Low-voltage Amplifier

Features

Low Offset:
— 10 pV Max.

Low Drift:
— 0.05 pV/°C Max.

Low Noise:
- 17 nVWHz

Open-loop Voltage Gain:

— 150 dB Typ.

Rail-to-Rail Inputs
Rail-to-Rail Output Swing

— to within 10 mV of supply voltage
2.1 mA Supply Current

Slew rate:

- 0.25Vl/us

Applications

Q Thermocouple/Thermopile Amplifiers

0o O 0 O

00

00

Q Load Cell and Bridge Transducer Amplifiers

4 Precision Instrumentation
Q Battery-powered Systems

Description

The CS3004 dual amplifier is designed for precision am-
plification of low-level signals. These amplifiers achieve
excellent offset stability, high open loop gain, and low
noise. The devices also exhibit excellent CMRR and
PSRR. The common mode input range includes the sup-
ply rails. The amplifiers operate with any supply voltage
from 2.7 Vto5V (£1.35V to £2.50 V).

Pin Configurations

CS3004 I
(Top View) Thgrmal
Die Pad
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8-Lead SOIC QFN-8

1. Must not be connected.
2. Connect thermal die pad to V-.
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1. CHARACTERISTICS AND SPECIFICATIONS

1.1 5 V Electrical Characteristics

V+=1+5V, £5%; V- = 0V; VCM = 2.5 V; Unless otherwise noted, Ty = 25° C (See Note 1).

CS3004

Parameter Min Typ Max Unit
Input Offset Voltage (Note 2) - 2 +10 N\
Average Input Offset Drift (Note 2) - +0.01 +0.05 uv/eC
Input Bias Current - +170 +250 pA
- - +1.5 nA
Input Offset Current - +340 +500 pA
- - +3.0 nA
Input Noise Voltage Density Rs =100 Q, fg=1Hz - 17 - nV/./Hz
Rs = 100 , fy = 1 kHz - 17 - nV/J/Hz
Input Noise Voltage 0.1to 10 Hz - 350 - NVpp
Input Noise Current Density fo=1Hz - 100 - fA/JHz
Input Noise Current 0.1to 10 Hz - 1.9 PAp-p
Input Voltage Range (Note 2) V- - V+ \%
Common Mode Rejection Ratio (dc) 110 120 - dB
Power Supply Rejection Ratio 110 130 - dB
Large Signal Voltage Gain - 150 - dB
(Note 3) R =2kQtoV+/2 120 150 - dB
Output Voltage Swing R =2 kQ to V+/2 (V+-100) - (V-+100) mV
(Note 4)R, =100 kQ to V+/2 (V+-10) - (V- + 10) mV
Slew Rate R_ =2k, 100 pF 0.25 - V/us
Overload Recovery Time - 25 - ps
Supply Current - 2.0 2.5 mA
Oscillator Frequency - 150 - kHz
Input Capacitance Differential - 1.5 - pF
Common Mode - 10 - pF

Notes: 1.

Symbol “»” denotes specification applies over -40 to +125 ° C.
2. This parameter is guaranteed by design and/or laboratory characterization.
3. Guaranteed within the output limits of (V+—0.2 V) to (V- + 0.2 V).

4. Specifies the worst case drive voltage relative to the supply rail under stated load conditions.
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1.2 3V Electrical Characteristics

V+=+3V, £10%,; V- = 0V; VCM = 1.5 V; Unless otherwise noted, T, = 25° C (See Note 5).

Parameter Min Typ Max Unit
Input Offset Voltage (Note 6) - 2 +10 N\
Average Input Offset Drift (Note 6) - +0.01 +0.05 uv/eC
Input Bias Current - +110 +150 pA
- - 1.0 nA
Input Offset Current - +220 +300 pA
- - 2.0 nA
Input Noise Voltage Density Rs =100 Q, fg=1Hz - 17 - nV/.JHz
Rg =100 Q, fy = 1 kHz - 17 - nv/JHz
Input Noise Voltage 0.1to 10 Hz - 350 - NVpp
Input Noise Current Density fo=1Hz - 100 - fA/J/Hz
Input Noise Current 0.1to 10 Hz - 1.9 PAp-p
Input Voltage Range (Note 6) V- - V+ V
Common Mode Rejection Ratio (dc) 110 120 - dB
Power Supply Rejection Ratio 110 130 - dB
Large Signal Voltage Gain - 160 - dB
(Note 7) R =2 kQ to V+/2 120 150 - dB
Output Voltage Swing R =2kQ to V+/2 (V+—100) - (V- +100) mV
(Note 8) R =100 kQ to V+/2 (V+-10) - (V- +10) mv
Slew Rate R_ =2k, 100 pF 0.25 - V/us
Overload Recovery Time - 25 - ps
Supply Current - 2.0 2.5 mA
Oscillator Frequency - 150 - kHz
Input Capacitance Differential - 1.5 - pF
Common Mode - 10 - pF
Notes: 5. Symbol “” denotes specification applies over -40 to +125 ° C.
6. This parameter is guaranteed by design and/or laboratory characterization.
7. Guaranteed within the output limits of (V+—0.2 V) to (V- + 0.2 V).
8. Specifies the worst case drive voltage relative to the supply rail under stated load conditions.
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1.3 Absolute Maximum Ratings

Parameter Min Typ Max Unit
Supply Voltage [(V+) = (V)] 2.7 - 5.5 \Y
Input Voltage (V-)-0.3 - (V+)+0.3 Y
Storage Temperature Range -65 - +150 °C

2. TYPICAL PERFORMANCE PLOT
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Figure 1. Noise vs Frequency (Measured)
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Figure 3. Gain & Phase vs. Frequency (2.7 V)
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Figure 2. 0.01 Hz to 10 Hz Noise
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Figure 4. Gain & Phase vs. Frequency (5 V)
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Figure 6. Supply Current vs. Temperature
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Figure 7. Voltage Swing vs. Output Current (2.7 V)

3. PACKAGE DRAWINGS

Figure 8. Voltage Swing vs. Output Current (5 V)

8L SOIC (150 MIL BODY) PACKAGE DRAWING
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. ol
_ INCHES MILLIMETERS
IM MIN MAX MIN MAX
A 0.053 0.069 1.35 1.75
Al 0.004 0.010 0.10 0.25
B 0.013 0.020 0.33 0.51
C 0.007 0.010 0.19 0.25
D 0.189 0.197 4.80 5.00
E 0.150 0.157 3.80 4.00
e 0.040 0.060 1.02 1.52
H 0.228 0.244 5.80 6.20
L 0.016 0.050 0.40 1.27
oc 0° 8° 0° 8°

JEDEC # : MS-012
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8L QFN (4 mm X 4 mm) PACKAGE DRAWING

‘diL IYNINY3L 3HL
NOY¥d WNEE'0 ANV WNBZ'0O NIIMLIE d3IANSVIN SI ANV
IVNINY3L Q31V1d 3HL OL S3I1ddv HLAIM av3T NOISN3IWIA \y/
Y661 — WS'VL A JNSY d3d 3ONVHITOL ANV ONINOISNINIQ *
ZF AVINONY
GO'0F 1VNIO3AQ : 3ONVNIT0L Q314103dS 3ISIMYIHLIO SSIINN "¢
WA NI 38V SNOISNIWIQ ONIMTIOALINQD L

(ALoN
M3IA NOLLOd
° SE'0 — 05z SL'0—
N
o
_ _
o
3
—
o
3
&
w I
PN
&
2
ﬂ
(sz'0 2)
YIN¥OO L# NId oz'e l— oL'0F0+'0

—_ £z
V. MIA %=
[9]80°0[ ] 88
3NVId ONILV3S _ _
H W L = 1
=
9] &
8
oloro[/ } |
M3IA dOL
x¥) [5L0[O < -
|
|
: e
ONINAVIY ﬂumj 2
01°0%ps 02 8
NIINZQI | z_n_l/ 2
a
! D |
i N
|
| ‘-
|— 434 00'L —
00

DS719F1


http://www.cirrus.com

!

CIRRUS LOGIC

CS3004

4. ORDERING INFORMATION

Part # Temperature Range Package Description
CS3004-FS -40 °C to +125 °C 8-lead SOIC
CS3004-Fsz

-40 °C to +125 °C

8-lead SOIC, Lead Free

CS3004-FNzZ*

-40 °C to +125 °C

8-lead QFN, Lead Free

* Connect thermal die pad to V-.

5. ENVIRONMENTAL, MANUFACTURING, & HANDLING INFORMATION

Model Number

Peak Reflow Temp MSL Rating* Max Floor Life
CS3004-FS 240 °C
CS3004-FSz 2 365 Days
260 °C
CS3004-FNZ

* MSL (Moisture Sensitivity Level) as specified by IPC/JEDEC J-STD-020.

6. REVISION HISTORY

Revision Date Changes
PP4 FEB 2007 First public release.
F1 AUG 2007 Updated to “Final” per QPL process.
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KomnaHus ((3J'IeKTpO|_|J'|aCT» npeanaraeT 3akKn4vyeHmne onrocpoYHbIX OTHOLLIEHUN npu
NOoCTaBKaxX MMMNOPTHbIX 3NTEKTPOHHbIX KOMMOHEHTOB Ha B3aMMOBbLIFO4HbIX yCJ'IOBI/lFlX!

Hawwn npeumyuiectsa:

e OnepaTuBHbIE NOCTABKM LUMPOKOrO CMeKTpa 3NeKTPOHHbIX KOMMNOHEHTOB OTEYECTBEHHOIO U
MMMOPTHOrO NPON3BOACTBA HANPAMYO OT MPOM3BOAMTENEN U C KPYNMHENLLNX MUPOBbLIX
CKNaaos.;

MocTaBka 6onee 17-TM MUNIIMOHOB HAMMEHOBAHWUIN 3NEKTPOHHbLIX KOMMNOHEHTOB;

MocTaBka CNoXHbIX, AeULNTHBIX, MMOO CHATLIX C MPOM3BOACTBA NO3ULIUIA;

OnepaTtunBHbIE CPOKM NOCTABKM Nof 3aka3 (0T 5 pabounx gHewn);

OKcnpecc goctaska B Nnobyto Touky Poccuu;

TexHnyeckas nogaepkka npoekTa, NomMoLLlb B nogdope aHanoros, NocTaBka NPOTOTUMOB;

Cuctema MeHeXMeHTa KavyecTBa cepTuduumnposaHa no MexayHapogHomy ctaHgapTty 1ISO

9001;

o JlnueHausa ®CH Ha ocyulecTBneHne paboT ¢ NCNONb30BaHWEM CBEOEHUIN, COCTABAOLLINX
rocygapCTBEHHYIO TalHy;

o [locTaBka cneumnanmampoBaHHbIX KOMNoHeHToB (Xilinx, Altera, Analog Devices, Intersil,
Interpoint, Microsemi, Aeroflex, Peregrine, Syfer, Eurofarad, Texas Instrument, Miteq,
Cobham, E2V, MA-COM, Hittite, Mini-Circuits,General Dynamics v gp.);

MoMMMO 3TOro, O4HMM M3 HanpaBnNeHU koMnaHum «AnekTpollnacT» ABNseTca HanpaBneHne

«UcTouHmkn nutaHua». Mel npeanaraem Bam nomoub KoHCTpyKTOpCKOro otaena:

e [logGop onTuManeHOro peleHus, TexHn4eckoe 060CHOBaHME Npu BbIOOpPE KOMMOHEHTA;
Monbop aHanoros.;
KoHcynbTaumm no NpUMEHEHMIO KOMMOHEHTA;
MocTaBka 06pa3yoB M NPOTOTUMNOB;
TexHn4veckasn noaaepka npoekTa;
3awmTa OT CHATMSA KOMMOHEHTA C NPON3BOACTBA.

Kak c Hamu cBfizaTbCcA

TenedoH: 8 (812) 309 58 32 (MHOrokaHanbHbIN)
Pakc: 8 (812) 320-02-42

OnekTpoHHas nouTta: org@eplastl.ru

Aapec: 198099, r. Cankt-INeTepbypr, yn. KannHuHa,
Oom 2, kopnyc 4, nutepa A.
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