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ABSOLUTE MAXIMUM RATINGS

VDD IO VSS oo -0.3Vto +6V
All Other PINS ..o (Vss - 0.3V) to (Vpp + 0.3V)
OUT Short-Circuit Duration ...........cccccooevevviiieeieee. Continuous
Current Into OUT, VDD, and VSS.......ooovveiiiiiiiiiiiiii +25mA
Current Into Any Other Pin......cocooiiiiiiiiiiii, +20mA
Continuous Power Dissipation (Ta = +70°C)

8-Pin uMAX (derate 4.5mW/°C above +70°C)............ 362mW

Operating Temperature Range ..........c....ccc....... -40°C to +125°C
Junction Temperature....................c.....

Storage Temperature Range
Lead Temperature (soldering, 10S) .........cccocevvviiiiiiien.. +300°C

Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only, and functional
operation of the device at these or any other conditions beyond those indicated in the operational sections of the specifications is not implied. Exposure to
absolute maximum rating conditions for extended periods may affect device reliability.

ELECTRICAL CHARACTERISTICS

(Vpp = 8V, Vss = 0V, Vem = VReF = VDD/2, VREFIN'MODE = Vss, RL = 100kQ to Vpp/2, VDIFF = (VIN+ - VIN-) = 0V, MAX4208 set for
G =100V/V (R1 = 1kQ, R2 = 99kQ), Ta = +25°C, unless otherwise noted.) (Note 1)

PARAMETER | SYMBOL | CONDITIONS | MIN TYP MAX UNITS
INPUT DC CHARACTERISTICS
MAX4208, G = 100V/V +3 +20
MAX4209T, G = 10V/V +3 +20
Input Offset Voltage Vos uVv
MAX4209H, G = 100V/V +3 +20
MAX4209K, G = 1000V/V +3 +20
Input Bias Current B -100mV =< VpIrF = +100mV (Note 3) 1 pA
Input Offset Current I0S -100mV = VpIFF = +100mV (Note 3) 1 pA
) Differential mode 2
Input Resistance RIN Vewm = Vpp/2 GQ
Common mode 2
-20mV = VDIFF = +20mV
MAX4208, G = 100V/V 0.05  #0.25
-100mV = Vp|Fr = +100mV 005
MAX4209T, G = 10V/V '
Gain Error oV =V oy %
-20mV = VpIFF = +20m
MAX4209H, G = 100V/V 0.05 =025
-2mV = VDIFF <= +2mV 0.10
MAX4209K, G = 1000V/V ’
MAX4208, G = 100V/V 25 150
Gain Nonlinearity MAX4209T, G = 10V/V 25
ppm
(Note 2) MAX4209H, G = 100V/V 25 150
MAX4209K, G = 1000V/V 50
Input Common-Mode Range VoM Guaranteed by CMRR test Vgi ) V1D[3)(; %
'R”;t?’; Common-Mode Rejection CMRR | Vom = (Vss - 0.1V) to (Vpp - 1.30V) 106 135 dB
2 /X1
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ELECTRICAL CHARACTERISTICS (continued)

(Vbb = 5V, Vss = 0V, Vem = VRer = VDD/2, VREFINMODE = Vss, RL = 100kQ to Vpp/2, VDIFF = (VIN+ - VIN-) = OV, MAX4208 set for
G = 100V/V (R1 = 1kQ, R2 = 99kQ), Ta = +25°C, unless otherwise noted.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
L , VpDp = 2.85V 10 5.5V, VREF = VCM =
Power-Supply Rejection Ratio PSRR (Vss + 0.5V) 100 125 dB
REFIN/MODE AND REF DC CHARACTERISTICS
REFIN/MODE Buffer Input Offset (Note 2) 10 +40 v
Voltage
REFIN/MODE Input-Voltage Low ViL Reference buffer is OFF Vss V§§5 + v
REFIN/MODE Input-Voltage High VIH Shutdown mode VBZ‘ VDD v
REFIN/MODE Buffered Reference Reference buffer is ON, guaranteed by Vss + VDD -
Input Range VREFINMODE | pEE|N/MODE CMRR test 02 13 v
REFIN/MODE Buffer (Vss + 0.2V) < VRerF/MODE < (VpD - 1.3V) 106 135 dB
Common-Mode Rejection Ratio (Note 2)
REFIN/MODE Buffer VpD = 2.85V to 5.5V, VREF/MODE = VCM = 100 195 dB
Power-Supply Rejection Ratio (Vss + 0.5V)
REFIN/MODE Bias Current IREFIN Vss < VREFIN/MODE < VpD (Note 3) 1 pA
Guaranteed by reference CMRR test VoD -
REF Common-Mode Range (Note 4) Vss 130 Vv
REE Common-Mode Rejection Vss < VREr < (Vpp - 1.30V) 106 135 dB
Ratio (Note 4)
REF, FB Bias Current MAX4208 (Note 3) 1 pA
VDIFF = OV (Note 5) +10 nA
REF Input Current (MAX4209) IREF
VDIFF = £100mV (Note 5) +100 PA
OUTPUT DC CHARACTERISTICS
RL = 100kQ 30 45
VOH VpD - VouT RL = 10kQ 50 70
Output-Voltage Swing RL = 1kQ 250 325 my
(Notes 6 and 7) RL = 100kQ 30 40
VoL Vour - Vss RL = 10kQ 50 65
RL = 1kQ 250 285
o Source +20
Short-Circuit Current Isc - mA
Sink -25
Short-Circuit Recovery Time 0.50 ms
AC CHARACTERISTICS
Gain-Bandwidth Product GBW MAX4208, G = 1V/V 750 kHz
MAX4209T, G =10V/V 75
Small-Signal Bandwidth BW MAX4209H, G =100V/V 7.5 kHz
MAX4209K, G =1000V/V 0.75
MAX4208, G = 1V/V, Vout = 100mV step 80
Slew Rate (Note 8) SR Vims
MAX4209T, G =10V/V, Vout = 1V step 55
M AKX/ 3
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ELECTRICAL CHARACTERISTICS (continued)

(Vbb = 5V, Vss = 0V, Vem = VReF = VDD/2, VREFINMODE = Vss, RL = 100kQ to Vpp/2, VDIFF = (VIN+ - VIN-) = OV, MAX4208 set for
G = 100V/V (R1 = 1kQ, R2 = 99kQ), Ta = +25°C, unless otherwise noted.) (Note 1)

MAX4208/MAX4209

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
MAX4208, 10
. . G=1VN
Settling Time s I;:L'th'” 0-1% offinal - IS a200T 15 us
MAX4209H 120
MAX4209K 1100
Maximum Capacitive Load CL No sustained oscillations 200 pF
Input-Voltage Noise en = 0.1Hz o 10Hz 25 HVP-P
f = 1kHz 140 nVAHz
Power-Up Time To within 0.1% of final value 20 ms
Shutdown Enable/Disable Time tEN, tDIS 20 ms
POWER SUPPLY
Supply Voltage VbD Guaranteed by PSRR test 2.85 5.50 \
ZSE;N(/)MF%DE = Vss, VoD = 5V 075 130
Supply Current IpD (Vss + 0.2V) < VREFIN/MODE A
< (VDD - 1.3V), buffer ON | /PP =3V 140 230
VREFIN/MODE = VDD, shutdown mode 1.4 5.0 PA

ELECTRICAL CHARACTERISTICS

(Vpb = 8V, Vss = 0V, Vcm = VRer = VDD/2, VREFINMODE = Vss, RL = 100kQ to Vpp/2, VDIFF = (VIN+ - VIN-) = 0V, MAX4208 set for
G = 100VNV (R1 = 1kQ, R2 = 99kQ), Ta = -40°C to +125°C, unless otherwise noted.) (Note 1)

PARAMETER | symsoL | CONDITIONS | MIN  TYP  MAX | UNITS
INPUT DC CHARACTERISTICS
Ta = +25°C to +85°C +45
MAX4208, G = 100V/V
Ta = -40°C to +125°C +60
Input Offset Voltage Vos pv
Ta = +25°C to +85°C +30
MAX4209H, G = 100V/V
Ta = -40°C to +125°C +40
Ta = +25°C to +85°C 0.1 +0.45
Input Offset Voltage MAX4208, G = 100V 1 oC 1o +125°C 01  +045
Temperature Drift TCVos pv/eC
Note 2) Ta = +25°C to +85°C 0.01 +0.17
(No MAX4209H, G = 100V/V
Ta = -40°C to +125°C 0.01 +0.17
: (Note 3) Ta = +85°C 10
Input Bias Current -100MV < VoIFF < +100mV | Ta = +125°C o~ pA
MAX4208, G = 100V/V, Ta = +25°C to +85°C 0.30
, -20mV < VpIFF < +20mV | Ta = -40°C to +125°C 0.35
Gain Error %
MAX4209H, G = 100V, | TA = +25°C to +85°C 0.30
-20mV < VpIFF < +20mV | Ta = -40°C to +125°C 0.35

4 MAXIMN
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ELECTRICAL CHARACTERISTICS (continued)

(Vpp = 8V, Vss = 0V, Vcm = VRer = Vpp/2, VREFIN'MODE = Vss, RL = 100kQ to Vpp/2, VDIFF = (VIN+ - VIN-) = 0V, MAX4208 set for
G =100VNV (R1 = 1kQ, R2 = 99kQ), Ta = -40°C to +125°C, unless otherwise noted.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
-20mV < VpIFF < B o
+20mV (MAX4208), E 2_5;4(.130 Cto 50 180
G = 100V/V
-100mV < VpJff < B o
+100mV (MAX4209T), | 1A= 740°C10 50
+125°C
Gain Error Temperature Drift G =10vV/vV o
ppm/°C
(Note 2) -20mV < VpIFF < Ta = -40°C to
+20mV (MAX4209H), ’: . 50 180
G = 100V "
-2mV < VpIFF < +2mV o
(MAX4209K), E 2‘5;%0 Cto 100
G = 1000V/V
MAX4208, Ta = +25°C to +85°C 210
Gain Nonlinearity G = 100V\V Ta =-40°C to +125°C 700
GNL ppm
(Note 2) MAX4209H, Ta = +25°C to +85°C 210
G = 100V/V TA = -40°C to +125°C 700
) Guaranteed by CMRR test, Vss - VDD -
Input Common-Mode Range Vcwm Ta = -40°C to +125°C 01 16 \
| . Vode Reioot (Ves - 0.1V) <V Ta=+25°Ct0 +85°C | 96
nput Common-Mode Rejection ss-0.1V)sVem <
. CMRR Ta = -40°C to dB
Ratio Vpp - 1.6V
(Vbp ) 19500 90
VDD = 2.85V to 5.5V, Ta = +25°C to +85°C 96
Power-Supply Rejection Ratio PSRR VREF = VeM = Vss + | Ta = -40°C to 90 dB
0.5V +125°C
REFIN/MODE AND REF DC CHARACTERISTICS
REFIN/MODE Buffer Input Ta=+25°C 1o +85°C 100 v
Offset Voltage Ta = -40°C to +125°C 100 H
REFIN/MODE Buffered Reference buffer is ON, guaranteed by Vss + VpD -
Reference Input Range VREFIN/MODE REFIN/MODE CMRR test 0.2 16 v
REFIN/MODE Input-Voltage ViL Reference buffer is OFF Vss + v
Low 0.05
W AXIWV 5
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ELECTRICAL CHARACTERISTICS (continued)

(Vbpb = 5V, Vss = 0V, Vem = VRer = VDD/2, VREFINMODE = Vss, RL = 100kQ to Vpp/2, VDIFF = (VIN+ - VIN-) = OV, MAX4208 set for
G = 100V/V (R1 = 1kQ, R2 = 99kQ), Ta = -40°C to +125°C, unless otherwise noted.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
REFIN/MODE Input-Voltage ViH MAX4208/MAX4209 in shutdown VoD - v
High 0.2
REFIN/MODE Buffer (Vss +02V) TA=+25°C10+85°C | 96
C Mode Rejection Rati < VREF < dB

emmon-ifode Rejection Ratio (VoD - 1.6V) Ta=-40°Cto +125°C | 90
REF Common-Mode Range VDD -
(Note 4) Guaranteed by REF CMRR test Vss 16 V
REF Common-Mode Rejection Vss < VREF< (Vpp - | TA=+25°C to +85°C 96 4B
Ratio 1.6v) Ta =-40°C to +125°C 90
REFIN/MODE Buffer ﬁs;jjgg;g 5\}50\& Ta=+25°Cto +85°C | 96 -
Power-Supply Rejection Ratio ~ (Vs + 0.5V) Ta = -40°C to +125°C 2
OUTPUT DC CHARACTERISTICS
RL = 100kQ 60
VOH Vpp - Vout RL = 10kQ 90
) RL = 1kQ 375
Output-Voltage Swing (Note 6) mV
RL = 100kQ 50
VoL VouT - Vss RL = 10kQ 75
RL = 1kQ 325
POWER SUPPLY
Supply Voltage VbD Guaranteed by PSRR test 2.85 5.50 \
VREFIN/MODE = Vss, B
buffer OFF Vbp =5V 170
Supply C t (V! 0.2V) <V A
upply Lurren SS + UL < VREFIN/MODE < _
(VoD - 1.6V), buffer ON Vop =5V 3.0
REFIN/MODE = Vpp, shutdown mode 10 PA

Note 1: Specifications are 100% production tested at +25°C, unless otherwise noted. Limits over temperature are guaranteed by design.

Note 2: Guaranteed by design. Thermocouple and leakage effects preclude measurement of this parameter during production testing.
Devices are screened during production testing to eliminate defective units.

Note 3: IN+ and IN- are gates to CMOS transistors with typical input bias current of 1pA. CMOS leakage is so small that it is impractical to
test and guarantee in production. Max Vpirr is £100mV. Devices are screened during production testing to eliminate defective
units. For the MAX4208, when there are no external resistors, the input bias current at FB and REF is 1pA (typ).

Note 4: Setting REF to ground (Vss) is allowed if the REF buffer is off. The unity-gain buffer is on when VREFIN/MODE is between 0.15V
and (Vpp - 1.3V). In this range, VREF = VREFIN/MODE £40uV (maximum buffer input offset voltage over temperature). Setting
REFIN/MODE to Vpp puts the part in shutdown (Ipp = 1.4pA).

Note 5: This is the REF current needed to directly drive the end terminal of the gain-setting resistors when REFIN/MODE is connected to
Vss to put the buffer in high-impedance mode. The REF input current is tested at the gain of 100. At gain 10 and 1000, IRer =
+100pA and 3.4pA, respectively at +25°C. See the Detailed Description.

Note 6: Output swing high (VoH) and output swing low (VoL ) are measured only on G = 100 and G = 1000 devices. Devices with G = 1
and G = 10 have output swing high limited by the range of VRer, Vcm, and VpIrr (see the Output Swing section).

Note 7: Maximum range for VpjrF is from -100mV to +100mV.

Note 8: At G = 100V/V and G = 1000V/V, these instrumentation amplifiers are bandwidth limited and not capable of slew-rate-limited dV/dt.

6 MAXIMN
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(Vpp = 5V, Vss = 0V, Vom = VRer = VpD/2, VREFIN/MODE = Vss, RL = 100kQ to Vpp/2, VDIFF = (VIN+ - VIN-) = 0V, MAX4208 set for
G = 100V/V (R1 = 1kQ, R2 = 99kQ), Ta = +25°C, unless otherwise noted.)

OFFSET VOLTAGE DRIFT HISTOGRAM

INPUT OFFSET VOLTAGE HISTOGRAM (Ta =-20°C TO +85°C) GAIN ACCURACY HISTOGRAM
30 - 2% o 50 o
Ay = +100V/V £ : i Ay = +100V/V 5
% z 2 2 40 E
_ 2 _ _
S < 15 =
5 5 5
z 15 = Z 2%
3 =) =
E 10 £ g2
15
5 5 10
5
0 0
20 15 10 5 0 5 10 15 20 -250-200-150-100-50 0 50 100 150 200 250 300 015010005 0 0.05 010 0.15 020 0.25
INPUT OFFSET VOLTAGE (V) Vo DRIFT (nV/°C) GAIN ACCURACY (%)
INPUT OFFSET VOLTAGE INPUT OFFSET VOLTAGE INPUT OFFSET VOLTAGE
vs. SUPPLY VOLTAGE vs. INPUT COMMON-MODE VOLTAGE vs. REFIN COMMON-MODE (BUFFER ENABLED)
30 s 30 g 30 g
o ) S _w g
>j‘ = >:FL = >3‘ =
g . = ] - 4050 Th=-40°C Tp=-20°C
S 10 Ta=+85°C - 74 =-20°C -1, - 4950 — S 10 [ Ta=+85°C~ Ty = 20°C ~Ta=+25°C] S 10 Ta=425C______ A -
5 = 5
= s | = |4
0 0 0
3 i i 5
: ¥ < | £ 7 : f
= -10 = -10 = -10
= = 2
= = =
20 Ta :‘ '40"0‘ Ta=+125°C 7] 20 T =-40°C Ta=+125°C | 20 Ta=+125°C " Ty=+85°C |
. | . | | _30 |
20 25 30 35 40 45 50 55 60 A 0 1 2 3 4 0 1 2 3 4
SUPPLY VOLTAGE (V) INPUT COMMON-MODE VOLTAGE (V) REFIN COMMON-MODE (V)
LINEARITY ERROR COMMON-MODE REJECTION RATIO
vs. DIFFERENTIAL INPUT VOLTAGE GAIN vs. FREQUENCY vs. FREQUENCY
100 - 80 o 0 2
Ay = +100V g g g
o |V +100V/NV : - :
g g 20 g
60 E 60 z g
E @ \\ 40
= /\ N .
g @ 7\ g N T 60
T 0 A N\ = N\ =
= Vv z h < Wi
= 3 9 %,,,,, L = -8
=
= 40 N\ 100
-60 0 | ] Wl
120
-80 \ ||
-100 20 140
30 20 10 0 10 2 30 10100 1k 10k 100k 1M 10M 10100 1k 1ok 100k 1M
DIFFERENTIAL INPUT VOLTAGE (mV) FREQUENCY (Hz) FREQUENCY (Hz)

MAXIMN 7
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MAX4208/MAX4209

S ==
EEESEREGRS)
(Vpp = 5V, Vss = 0V, Vom = VRer = VpD/2, VREFIN/MODE = Vss, RL = 100kQ to Vpp/2, VDIFF = (VIN+ - VIN-) = 0V, MAX4208 set for
G = 100V/V (R1 = 1kQ, R2 = 99kQ), Ta = +25°C, unless otherwise noted.)

POWER-SUPPLY REJECTION RATIO

vs. FREQUENCY MAX4208 INPUT-REFERRED NOISE
MAX4208/9 toc11
0 s e _—
20 g
NI
40 / I
— /
o 60 7
= A 1.2uV/div
& 80 y
//
100 /
/‘
120 A
0 RETOPR U OPORTOON: SV A TPLTON
10 100 1k 10k 100k 1M 1s/div
FREQUENCY (Hz)
SUPPLY CURRENT (BUFFER OFF)
INPUT NOISE vs. FREQUENCY Ipp vs. VREFIN/MODE vs. SUPPLY VOLTAGE
10,000 o 15 o 1000 ‘ ‘ =
‘ HHHH B H VREFIN/MODE = Vs$ ‘ E
g (& g . g
- WHITE NOISE 3 12 T 2 900 Ta=+125°C 3
%1000 - 1400VAVHz INTERNAL BUFFERON | _ ¢
= Crg=1nF VREFIN/MODE = (Vss +0.2V) 800
= CAPACITOR - 09 1 = | —
wn =5
Z 10 O S E GREY = 0UT OF = 700 4
o Y M = Y COMMON-MODE RANGE =
g N 08 T T
2 N 600 f—— TTp=425C
= N SHUTDOWN MODE Ta=-40°C  TA=+
2 10 i i b1
= N 0.3 |t INTERNAL BUFFER OFF — 500
Cra = 10nF "] | MW VRerinMoDE < (Vss + 0.05V)
CAPACITOR N ‘ /‘ ‘ ‘ ‘ ‘
1 W1 0 400
10 100 1k 10k 100k 0 05 10 15 20 25 30 35 40 45 50 25 30 35 40 45 50 55
FREQUENCY (Hz) VREFIN/MODE (V) Vop (V)
SUPPLY CURRENT (BUFFER ON) SHUTDOWN CURRENT
vs. SUPPLY VOLTAGE vs. SUPPLY VOLTAGE
20 Mmoot ~Voor2 £ el TR E
REFIN/MODE = VDD § REFIN/MODE = VDD /é
g _— g
y\ = 5.0 — z
15 ,//r
40 !
_ A _ Ta=+125°C
E T <
ER 23 Ta=+25°C
Ta=-40°C Tp=+25°C | Ta=+125°C
2.0 L ——
05 A
10 Ta=-40°C
0 0
25 30 35 40 45 50 55 25 30 35 40 45 50 55
Voo (V) Vop (V)
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(Vpp = 5V, Vss = 0V, Vom = VRer = VpD/2, VREFIN/MODE = Vss, RL = 100kQ to Vpp/2, VDIFF = (VIN+ - VIN-) = 0V, MAX4208 set for
G = 100V/V (R1 = 1kQ, R2 = 99kQ), Ta = +25°C, unless otherwise noted.)

LARGE-SIGNAL PULSE RESPONSE TIME LARGE-SIGNAL PULSE RESPONSE TIME
MAX4208/9 toc17 MAX4208/9 toc18
lo H lo
ViNg ViNg
5mV/div 25 SmV/div 25V
L
ouTPUT |- _ OUTPUT :
50mV/div 4 25 500mV/div 25V
100us/div 400us/div
Ay =10V/V Ay =100V/V
Vi = 10mV STEP Vi = 10mV STEP
ViN- = VRrer = (Vpp - Vss)/2 ViN- = VRer = (Vb - Vss)/2
VREFIN/MODE = Vss VREFIN/MODE = Vss

LARGE-SIGNAL PULSE RESPONSE TIME

M0t

ViNe

1mV/div 95y

OUTPUT
1v/div

2.5V

400us/div
Ay =1000V/V
Ving = 2mV STEP
ViN- = VRer = (Vop - Vss)/2
VREFIN/MODE = Vss

MAXIMN 9
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SnBEstAIF > 7

O IZEHEFEGES)
° (Vbp = 5V, Vss = 0V, Vom = VRer = VDD/2, VREFINMODE = Vss, RL = 100kQ to Vpp/2, VDIFF = (VIN+ - VIN-) = OV, MAX4208 set for
N G =100V (R1 = 1kQ, R2 = 99kQ), Ta = +25°C, unless otherwise noted.)
§ 0.1% SETTLING TIME SETTLING TIME
vs. GAIN vs. ACCURACY
< 10,000 - 180 —s
E G=100 |2
E Z 160 g
N E 140 [~~~ Sqh e
N Z 1000 v Z 120 ~
(=] g / 2 00 T
N 5 / o
< = / =
* & 100 y; i 560
// 40
< ______/ 20
E 1p = 0
10 100 1000 0.01 0.10 1.00
GAIN (VV) ACCURACY (%)
i+ 55 BF
ImF e g
DI7L2R/2y D E—RAN. 3E— ROEEEITRDEI T,
Vppll#ER T DET/NA ZIN vy NI VE—RIIBITLET,
AER) 77 L2 (Vss + 0.2V~Vpp - 1.3VODEH)IZI##KE 9D & REFIN/MODEDEEAY Y 77
1 REFIN/MODE | ) > J&hEd, REF/NY 77 DERICE DT, BRGIEMDESR £ /II/N\1A1 2V E—F 2 ZDHER
77 L2 ERBLTOUTDL NI ER/NDIERZTOMV INICERET DI ENFREICKEDTNET,
VssiCEfmT DL, WER/ XY T 7DHNZ/NA AV E—F V ZREICHEFI TSI EATE. REFD
S EREIREREN A AT BEIC /S £,
2 IN- BODEEAN
IN+ EDEEAS
4 v BOEBAN. 0. 1uFDO >V F Y TVssZE T S 2 RIINA /IR T DH. B—BREMEDIBZSIS
S ISV RICEHLTIRES 0,
5 REF HA) T 7L RN, COERASIDISES. REFICK ')'COUTU)%E?J‘%QEEW’L%E?Q REFIN/MODE
DEEHVss + 0.2V~Vpp - 1.3VOEE T HDIBE. AE/ Y T 7ICK D CREFDBEENRESINE T,
T4 —RINYI A, MAX4208MDi54. OUTEREFREIDIMFIFERAERD Y 5—5 v TICFBZEEEL T
6 FB MEDREZITNE T, MAXA200M15E, FBIIWENCRIERERDERICERSNTINEY, RREICHLT
A7 CrpzOUTERFBOBICE R I D2 EICEL DT, A— M EOD/ A XE/RITDIENTEET,
ouT 7THEB
VbD EDEBAN. 0. 1TuFOAVTF S TVppZE I T2 RIT/INA/NZLTLEE 0,
10 WA
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MAX4208
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R2

Im R1

IN+ — @— REF

[— REFIN/MODE

LR
G-1+R1 Vsg

Vo
o

MNAXIN
MAX4209

AMP — ouT
R2
IN- — FB
R1
o

REF

!

[— REFIN/MODE

LR
G=1+ 5 Vss

1. MAX4208mEE T 0y VK

0
ST 77 I MAX4208/MAX420913. AAB
A7ty hRE. BESIWEE R T b BXU/A
/A ZADEEZR/IMET D, FHOEBODANRT FS LA
WAL A— P EORMZERRLTNET, ERD3AN
TUTBROSHT T EIIRRBY . ZOEMICEDT
BEDTSVREHENE BANNATIERS KLU
SAEVE—RBREEOHEAGHENRRLET,

EBANGEESN. AWMV RAVIOZVRERIZE DT
BRICERESNE T, HAO NSV ROAVI O REDN
HAOBEDO—B(HNEBEEZFFTE SOLLEDICEFEL LY
)&, LOIDOOEBREBRICERLIT. 2D2D0
BROBERRN. +oLBNEERATIN—T7>7
ISt n, BENBMSNIIT(R1ELUV2),
MAX42091d. FE10V/V. 100V/V. LU 1000V/V
ICTIHBTHREISNTINE T, MAX4208I3RAJZFIET
HY. OUT. FB. BXUREFED2EDANTITIEAT
HELZTT(ET)o MAX4208/MAX42091d. T/31 X
ENAR—SBESEDBEICHMTITI 77L&
BRI2HOOEN) T 7LV ZANRER)ZHAT
WE9, BE—EBRIEDIES. VRerDEHIIOV~(Vpp -
1.3V)TY, RELHNIRBRENERBANMI (I Vo
L > ZIEREF = Vpp/2THELSNE T H. TiBEVRerD
HRESBREEE 7 TV —2 3 TRERHENER
RIBICEDTRFIWVE T, BREREZHANEEIS
+100mVTd, ZDOLNILASETIE. BREEEREE
AMET L £, MAX4208/MAX420913. 2.85V~5.5V

MAXIN

2. MAX4209Mtkae 7 0y &

DE—FBREEF/13+1.425V~+2. 75VDZBIR T
BELIT,

MAX4208/MAX42091d. REFIN/MODEAVpplli&#s
SNTNDESICERERZ1.4uA (typ)ITBD=ED
vy NI O UREZRATINE T,

MAX4208/MAX4209MREF. REFIN/MODE.
SEXUREBREFIN/NY 7 7
B_ERBRRTLATHANT  TE2NAR—28ESED
5. ANICEOZEHEZZHMLUIZIAEBTHAERE
LRIESRETDIHDERE) 77 L2 X (REF)ZEDM
TEIRELHYET, 2OUTT7LUILNILAEA
IRIEOFRDICEY ., BRISIRBEE S A FI VoLV I%
BRICTDIEOHEBREEDHEDIKRELE T,

ZL DHA 7> 7 Tld. OUTEREFOBICFIEEEERD
BIMER MEHRINE T, OUTIFERD Vo EV—R
HWABET I A, REFA'BREZL VIBLVUV—RT S
BHEIIREESNDZENSL RELBBEICDEND
e B F9, FDI=HMAX4208/MAX420913.,
REFIN/N'2w D7, §bhbtsEEIZTA4T7A /Ny T7
=F v SIZNEL THY. REFIN/MODEIZt e D
7LV ABENDEEEEERKRHTICREFTHEE
SINBDERDOE—ETNET,
D7 TTIE. VTP L RBEEZMT S
BEZAEELT, BADESRZFERLTREFODL NIV
H(ZLDIEETS Y REVppDHBID)BRELE T, ER
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SEESAr T

1. REFIN/MODEIi&F D 1# &

REFIN/MODE VOLTAGE*

STATE OF MAX4208/MAX4209 and REFIN BUFFER

Vpp (typically +5V)

The entire IC is in SHDN mode and draws 1.4pA of supply current.

Between Vgg + 200mV and
(Vpbp - 1.3V)

The internal REF buffer is activated. REF MUST NOT be fed by any external source. The voltage
at REFIN/MODE is transferred to REF within £40uV, max (Vos of the internal REF buffer).

Vss (typically ground)

The internal REF buffer is OFF with its output in a high-impedance state to allow direct drive of
REF (or connection to ground). REF must be directly connected to an external voltage reference
capable of sinking and sourcing the load current.

SR RRIC DU TSI [Electrical Characteristics (BSB4EME) DRE TEL 2S00,

BEZRIMET D20, BRNESRISIUSNETET
BRINRETITH. BASIUOHNEXREBEBERLSD
BROOE—RUIEDT. DEBDOHRETREL
OEVE—RESHIEEL LT, MAX4208/MAX4209
DERBEREFIN/NY 7713, REFICHITDEEEES
REMICBRELE T,

REFIN/Nw 7 713, Vosh'4O0uVA T TH D Z &= (REE

Inf=. CMOSAANA T RBARN DT H1pADIZ

TATAVART T THY ., BRHEERDERRICED
TR/ RDRETREFINAZRET D EHABET T,

REFIN/MODEIZ3DD#EEA T DANTY (R15H),
REEREFIN/ N 7 7 =R 921554, REFIN/MODE%
AN T 7 LR FIF(Vss + 0.2V)~(Vpp - 1.3V)
DEEOERDERICERE LB IRn S LS ICER
LT zEh, InoDEEIE. REFIN/NY T 7D AL
JEVE—REEDORNEEAZFRL T ([Electrical
Characteristics (BEIfI45MH) I DFXREZSHR), REFT
ISV REFREIT DN, FHISAIREFIN/NY 77 %
BT ICREFCO—1 Y E—=F DAL T 7 LR
EUHNICERT 318813, REFIN/MODE% Vsl
LTLEZ, ZHICEDTREFINNY 70T 42—
TILEN. IppH7E50pAICIE TR L. REFIN/NY 7D
HADNA AV E—=F 2 ZIRREIZIE DT, REFOSER
BEIEERENN AAEIC /Y F£9, MAX4208/MAX4209%
Ty MO UE—RICULTERERZDUALITICIEE
T 3(2IF. REFIN/MODEZVpplcBEE L T< /=S,

i REFZEZRE# Y 2155, REFIN/MODEZVssic
TORENDHY. DY Y MIVE-REFBTERX
Tho

ANEEESDOEER

MAX4208/MAX420913. BA+100mVETHNS A
EHESICBELINBEDANBEEZHATIVET,
MAX4208/MAX4209MHE IS, /XA R—S ANEBIC
WL TWET, HAOBEIZ. POEFBANICHTTD
REFU)EEELC%L/<73U553'O INSDT/INA ZDF)E

BEIZ. L— M) I2T12£2T0.1% (typ)KWUS
BEICEEINTINET,

12

i DiRE

MAX4208/MAX420913. B FEHAT —IHEND
DNSBANES(100mV) IS LIZERETICIE DT
WEd, ThoDEHAI7Z>TIE. LAILEoLAILD
HOBEREATETT, LAL. FIBEREFLNILD
BIRICE DT, LTIV LAILOHDIREA D E
THEFZLLERBWEEN DY FT,

&3 REFEEREEZDF 5 @%I:T:(VDD / 2)(1«}%%
LT, AZ7 454 B TMAX4208% BE—ERENE
SEDEEEEZTCLL LS. ZDBES. HAOBEEKREE
REFLN)ILEFDIZ£T100mVERY) . EB55DL1IVIC
ETD2WELHIUFEA
251204, MAX4209T (REISRELT10IEEE)
ZEILEDICE—BFREETIHESE. REFZ4EST
722 R(\Vss)ICERET DBETY, REFIN/MODE$
g F(VSS)L&-?&%}L?%M‘%fJ HFd., ZDIFE.
ZE0~100mVDANEEICED>TO~TVOHNEE
RIENERE) S NDDHEBETY, LA L. HAOIREIS
I R(Vss)1o40mVETULAEBEST DT ENTE
Ft A ([Electrical Characteristics (BESRI4IE) | DERD
VoLDE#ESR), BREOBEELBEFREEEDIZHIC
BEIIIZAR—SEECORLENEFANBEETF
TODE(IMVIAE)ICT DI EAHEINET,

£21D0%%KIE. REFIN/MODEE LT250mV AR
9 35755%([Electrical Characteristics (B&8I4FE) IFD
[REFIN/MODE Buffered Reference Input Range|®m
RESR)T., INICEXD2TO~T100MVDOAAICTFL T
OUTAH250mVA 5 1.25VETOIRIEICHEY . BAHA
BTHOEEHREEICADDERSIENTEET,
ZEANEF DADCZOUTEREFOBICIER T D EL
BDO~1VOIREEEFRIT DI ENTEET,
FUBWHMBENAR—SHNIRBEERFOT/NA X &
NITNHADLAINIIEET DEOBRTDIET, FA
FTIVvOLUIAERRKIETDHIENHTRETT, LAL.
HANDBBREEDVo £z I3VouIlIBET BICDNT.
BICKEBTORE T CE/RMEEBENMETLET,
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7IVr—oaviER
FIBDEE(MAX4208)

BN ESEZOUTEREFODBICERL. €y —5 v
ZFBICEHR I D EICEL DT, MAX4208DFIEEERE
LI ([TREENERIER] Z5HR), AXZERL THEZ
EFELTLSEE 0,
1+ (@)
R1

RUZISTKQLATDEZEA T 20 HIROIBELLIT.
FEBOBEICUNCHELEZ T, BFNHNDOBEIC
HINCEETDIREMENHDH. ERMA10kQ
AR ERDBAEHEIIERINESTEIH ) A

GAIN =

ABDAEVE—FEANEHEREEH

ERDIANRT 2 TEROEHAT7 > T Tl BAANZEED

BEEERAANOEE— REBEDOEIC, HEIEEERD

BAMCER T2 —EDERI’EFEELE T, 2LDFES

COMHEBEFIE. H3ICRILODEEHANT7 > TDAD

JdEVE—REREHDEREDOWINEZRT AABED

TS5 T7ELTREINET, 2DTSTICIE. RDESKE

TN r—2 3 0K EINTINET,

s ANDOEVE—REFXREHEICIIEDERLIILA
E2FENY. LEeh>TE-BRE7Z7 U —23>0
BEIZY MBEDAAICT T DIBIEIIAREIEET T,

o ANZEEBEZRANETIBIET DI ENTEDDIE.
ADTEVE—REEORSNZ8EEZITTI (T4
h5E. XEIDOBRADESEEICX T DYHDEFE N RES 1
F9)o

¢« RELAEVE-FBEDHRENBETHDHE.
ARELEERADNSE CENBEZBIRBIDILIITE
FEA(TAEDLS. YHORARDIER I T DXEOD
HLENRESNET), ZD/cH. 7OV MIRD
SO VT DRICTRNBEFET  THREICEY
9,

PRI 77> TMAX4208/MAX4209DE#EER 7« — R

INYDOTP—=FTI0FvICE. TnhoDRRAE DL

FELI A, BEEBRTA— KNV IT7—FTIFv

DANTEVE-—RBEECHIWBEDI ST ZN4AIC

~LET,

3ANRT VU TERDEHRT > T E B LT, MAX4208/

MAX4209(ZIIRDE S B FRAH I FT,

MAXIN

c ANTEVE— FBEOBBICADBRL A LN
2INTHY, B—BE7 77— AVICRETT,

« ANTAEVE— FBEORBEICHE STANED
BE % B ARG CIRIBFTAECTT,

- ERBELBATSTHEET SOEABIIBITY
- FBEOBENTHETHY . Licr>T o0 b
T ROEHHT > T ORI RN T Y T E N BB
ERA.

FFEREDEEFY T b

AENBOEAT > TId. —MOICE—DIMIITER
ZEMLCHNEZRELEIT. Ll ABDERE
SMITIEROBE R 7 MIEDEWDRET, BED
ZRICEBLOTHEBDRBEICKEL R T MHEL
9. MAX4208I3. 2D FITHEIRZER L THIE
ZRETDOAZEMNBOMNT T TY, MADERA
TINA ZDALICH DI, ZNoDE@RDLA 72 b
BIURERMOESICEOT. BEREZEEICH/Z>T
KIBICRELLFEBIBONET
BlIEMBDOMAXA209T/H/KIZ. mAEDENMZRNEI D
ZETENZEEMHEEREMZRRELTNEY,

NI F Y CepDERICED / 1 XBH
ETORUTMDOFIYNTUTE BICADATEY b
BEXOHEETOCSWVEBELEBHTERIVEE R T K
HHEEIRTDEEERNGBELCLNET, ZOESHIED
BHARRET. ZDEERKE(MAX4208/MAX4209MD
BEABKHZEIDDER NS 5 L7 Oy 2)INZHNTHTH
ICRDB /A XFENRELETT, BE Y MDEERE
ADCODIBE. AT 1 ILFICEDTID ./ A XEB%E
KigICEBEIT DI ENTRETT, BIZOUTEFBDRIC
TA4— KRNy oA F S (Cep)&EBMT B ET.
SEBEHMOFMNEINET L. BNSBEDCH IR
ENFzT, CrpDHRMEITINF~10nFOEETT,
HBACTUFIAVTRATAIVIEZEMTDE. 2D
BEEE/ A XESOIBRT DI ENTEET,

BEERHOREN

MAX4208/MAX42091d. RKR200pFETHEEM
BEZREIDENZHBATCNT T, TBICKED
BEURESENEVEET DT T T—2 3 v DIEEIE.
OUTEERMDBICHBERDENZERIDIET, B
EED ) F IS EDIENTELT, LAl
ZNUICE O THREROEmIG COEBERE TNICERT D
NEBEDETIELET,
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Vem CLASSIC THREE OP-AMP INA

Voo —
Vem-max —
34\ —
112Vee — VRer=1/2 Ve
1/4\V g —
Vour
(= GAIN x Vi + VReF)

0 T "
Vee/2

Vee

Vem MAX4208/MAX4209

Vbp —

Vem-max —/\

VRer=1/2 Vpp

Vour
(= GAIN x Vi + VReF)

[
0 Vpp/2 Voo

B3, 377 Y THROEH T Y TORS N 1T E— K e
DB

BRENANZRELLTPD

Bnf=LA 7o MMEMICE DT, 5Hl7 > TDOREERE
mF(OUT. FB. BXUREF)DEFEBEENEL L.
FRUCEO>THEEN BB LT, BRLBEF. 77
DEEHICEICE—UZELEIEET, FHRBEERED
BB, TEDRUEHHT > 7D < IZHMT T EBER
ZERELC AL —ARERIMELTL 2SN SHHITZ T
DABIE—ILRDEWNNL—2AHDE. CMRRE
Evo7 T/ AZTNBILLET, SHEOBERTII.
CHICE O TRIERBENNERSNE T, sHIT7 T
DADDEFEICIT. —IVRBEIIEET—T IV E
FEARAL TS0, MAX4208/MAX420913#msHT
BWAANT 7Y FEREZHRELTWDEHD. N1
A VE=FADES/ —AEDPAEHETIE, R—K
DRNBREBREBYMRICEODTHEICANAF T Y H

BEDOHNEMBISRENELDHEEAHY FT, R—FK

DRNEBRERAEBETMWRER/METDH. R—K%&
WERISERL. BEEOEN/EmZz AW IFFRICIEA
SECEYLEEAETREEL TS . RRDM4EE
B, BEREENENMIIL/I0. 1 pFOI T4
TIZ2 RIZINA/INZLTLES 0,
JAZXDZENT A OFIIRIETII, MILIETZVR
BLUOBRTL—=HFDOZEPCBOERAMNHREIN
F9. TADYIMEBEBRE T TOJ AN DESTT
<IE&EN,

BNLLA7D MDOAIIDNTIE. MAX4208& 721d
MAX4209DFHE+Y bDT—5 2 —h2ZRL T
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14

X4. OV (GND)Z=2TMAX4208/MAX4209D A€ Y
T-REHNEE

O—Y4 REFREFZ VT

BEER A — KNV IT7—FTI0FvEFERALTND
MAX4208/MAX4209(3. O—t 4 RERIEEHE 7S
T—=3 2, IRBLENEIREHERZM®E D THE
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ZOLEWRTIE. ADDEVE—RBENIZ U RE
BUhEITENEYDTHICT(Vss - 0.1V)ICHED
ZENHFBEINET,

55”5@3@%@%/m7‘3 REBTHDEEG. FHAICEER
A FIvoL 2 IEEBDH. REFIN/MODEAVpp/2
ICHEHRLCTLIZE 0, AETDERNVESEDEET
REFIN/MODE&REFD®EAZGNDICHEHRT D EN
TZEE9, LML, VOLOFMICK DT IERDAE
HHIRENDaIEMNH Y £9, RANOAZTERZAR
EIDWENDHDIESEIE. REFIN/MODEZOQ.2VEALED
BEICNATRITDIEICELDT, WE/ Y T 7 &EH)
It 7UTDOVOLLWUBNEEEH#IFL T, OUTE
REFOME S ZZEANADCTARIEL TS ZE LY,

RERE. N1HYA FERRE7Z VT

J=KTUOAVELI—YDEOBEMEER—Y T
TINARIZEDT, BREEIIWMOTEELEZEDID
TY, BT« %)L TOtYHPASICIE. S&E1E.
NEME, 2L CEED 7 BEEDEEBEL(—REICIE
0.9V~1.25V)D7e®Il. FITEINSHBTA XD IS
DRI EFATOLDICHEOTHET, AT T
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Vosh'EsH TE L YMAX4208/MAX4209TIE. HIhH
10mMV~20mVD T IV A —ILVseEnsED RIEET d V) .
mQ oo ADEEBINZER L I-R/NEDREMHDER
BRHEICEODTEWVBEEZBDZENTELZT, RERD
FETIE. ATV T T DC-DCOAVN=5DAH
IIHEFONBBNEZER L CERZNELTILE
L=h BEIZ20%~30%IB8EFHATLZ, 20mV
DTIVRT—)WsenseZa AT HE. BR20uUVTHD

VosDiRZEIAIZO. 1% AT, MAX4209HDRIEBEEIS
1008 TR ARO0.25%ICKY ., 2FELTORED
RNEICEELE T, 0~2VDOMAX4209HMD E 1 %ZADC
ISEDTCEEZITOIENTBETT . MAX42080DHZE
MEZET1KkQ E249kQ DM ZER L T250EBICERE L.
NETE1OMVDVSENSEEBIEZ RS E2.5VDHHEEIS
IALT, BEICWLTIAFIVIL Y OEIITS
ZENTEZT,

Vsense = 10A x 0.002Q = 20mV
POWER IN Rsgnse = 10A x 20mV = 200mW
OUT =G x20mV =100 x 20mV = 2V
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NOTES:

1. D&E DO NOT INCLUDE MOLD FLASH.

2. MOLD FLASH OR PROTRUSIONS NOT TO EXCEED 0.15MM (.006”).
3. CONTROLLING DIMENSION: MILLIMETERS.

4. MEETS JEDEC MO-187C-AA.

8LUMAXD.EPS

INCHES MILLIMETERS
DIM| MIN MAX MIN MAX
A - 0.043 - 1.10
A1 | 0.002 | 0.006 0.05 0.15
A2 | 0.030 | 0.087 0.75 0.95
b 0.010 [ 0.014 0.25 0.36
c 0.005 [ 0.007 0.13 0.18
D 0.116 | 0.120 2.95 3.05
e 0.0256 BSC 0.65BSC
E 0.116 | 0.120 2.95 3.05
H 0.188 | 0.198 4.78 5.03
L 0.016 | 0.026 0.41 0.66
o 0° 6° 0° 6°
S 0.0207 BSC 0.5250 BSC
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