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ABSOLUTE MAXIMUM RATINGS

VDD IO VSS i -0.3Vto +14V
Vgs to CSGND or DRGND.... -1V to +0.3V
CSGND to DRGND .......oooiiiiiiiieiicieeee -0.3V to +0.3V
CS1+, CS2+ 10 VSS oo -0.3V to +34V
CST-t0 CST+ 1o -6V to +0.3V

orif CST1+ < 5.7V i (-CS1-0.3)Vto +0.3V
CS2-10 CS2+ i -6V to +0.3V

orif CS2+ < 5.7V (-CS2 - 0.3)V to +0.3V
OUTT, OUT21t0VSS v -0.3to (Vpp + 0.3V)

CAL1, CAL2, SHDN to CSGND or DRGND............... -0.3V to +6V
CLAMP1, CLAMP2 to CSGND or DRGND 0.3V to +6V
OUTCST, OUTCS2 10 VSS «.voveeerereereerreereereeere -0.3V to +34V
INT, IN2 1O VSS v -0.3 10 (Vpp + 0.3V)

Continuous Power Dissipation (Ta = +70°C)
20-Pin TSSOP (derate 11mW/°C above +70°C) ....... 879.1mW

Operating Temperature Range ...............ccccoooe -40°C to +85°C
Storage Temperature Range ...........cccoceoeien. -65°C to +150°C
Lead Temperature (soldering, 10S) .........ccocoevviieiiinnnnn. +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

(Vpbp = +10V, Vss = 0V, Vcs_+ = 30V, Coutcsi, CouTtcse to CSGND = 10pF, CouT1, CouT2 to DRGND = 10nF, Ta = -40°C to

+85°C, unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS
HIGH-SIDE CURRENT-SENSE AMPLIFIER
g e onmontiode | s : @ | v
Common-Mode Rejection Ratio CMRR 5V < Vos_+ < 32V, measured at DC 110 dB
giL;rsreCnLtjjs:tse Negative Input Ics. P +01 1 UA
MAX1352-MAX1355, Ta = +25°C -0.7 +0.2 +0.7
Input-Referred Offset Voltage Vos MAX1350/MAX1351/MAX1356/MAX1357, mv
Ta = +25°C (Note 1) 20 3.0 4.0
Input-Referred Offset Drift +2 pv/eC
Full-Scale Sense Voltage Range VSENSE MAX1350-MAX1353 2 1250 My
(Note 2) MAX1354-MAX1357 2 500
VSeNSE = 100mV to 1250mV -1.0 +0.3 +1.0
(Tﬁ;?'e%”p”t Voltage Error VSENSE = 20mV to 100mV 5 13 45 %
VSENSE = 2mV to 20mV -50 +13 +50
Output Impedance Routcs_ | Measured at DC 8.75 12.5 17.25 kQ
MAX1350/MAX1351 0.010 2.506
Output Voltage Range (Note 4) VouTcs MAX1352/MAX1353 0.004 2.500 v
~ | MAX1354/MAX1355 0.02 5.00
MAX1356/MAX1357 0.05 5.03
Voltage Gain Error +0.1 %
-3dB Bandwidth BW 1.15 MHz
Output Settling Time to 0.1% of
Fina? Value ° 10 Ks
Output Capacitive Load (Note 5) 10 pF
Input Referred Noise at 1kHz 25 nVAVHz
Power-Supply Rejection Ratio PSRR 5V < Vcs 4+ < 32V, measured at DC 110 dB
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ELECTRICAL CHARACTERISTICS (continued)

(Vpbp = +10V, Vss = 0V, Vcs_+ = 30V, CouTcst, CouTtcse to CSGND = 10pF, CouT1, CouT2 to DRGND = 10nF, Ta = -40°C to
+85°C, unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
\P/Zmzr—Up Time to 0.1% of Final 100 us
Saturation Recovery Time 100 us
Shutdown Recovery Time 100 ys
DRIVE AMPLIFIER
Output Voltage Range for Full At OUT_, louT_ = +10mA Vss + 1 VDD - 1 v
Accuracy At OUT_, lout_ = £0.1mA Vss + 0.75 Vpp - 0.75
Drive Amplifier Input Bias Current lIN_ (Note 6) -20 +2 +20 nA
Output Impedance RouT_ Measured at DC 0.1 Q
Settling Time to 0.1% of Final Rs = 50Q, Cout_ = 15uF 10 ms
Value Rs = 0Q, CouT_ = 10nF 20 ys
Output Capacitive Load Cout - - - 0 10 nF

- 50Q in series with CouT_ 0 25 uF
Input-Referred Noise at 1kHz 20 nVAVHz
Voltage Gain Error -0.20 +0.02 +0.20 %

) MAX1350/MAX1352/MAX1354/MAX1356 300
-3dB Bandwidth BW kHz
MAX1351/MAX1353/MAX1355/MAX1357 150

Input-Referred Offset Voltage Vos -0.75 +0.25 +0.75 mV
Input-Referred Offset Drift +2 pv/eC
Common-Mode Rejection Ratio CMRR Measured at DC (Note 6) 96 dB
Power-Supply Rejection Ratio PSRR Measured at DC (Note 6) 96 dB
Clamp to Zero Delay CLAMP_ driven high 1 us
Clamp to Zero Switch Impedance RcLamp 300 500 Q
Output Short-Circuit Current Isc 1s, sinking or sourcing +40 mA
\P/(;mir-Up Time to 0.1% of Final 100 us
Saturation Recovery Time 100 us
Shutdown Recovery Time 100 us
Maximum Power-On Transient +100 mV
DIGITAL INPUTS (SHDN, CLAMP1, CLAMP2, CAL1, CAL2)
Input High Voltage VIH 2.4 \
Input Low Voltage ViL 0.4 \
Input Hysteresis 0 mV
Input Bias Current -1.0 +0.1 +1.0 pA
Input Capacitance 5.0 pF
POWER SUPPLIES
Drive Supply Voltage VDD Vss = DRGND 4.75 11.00 \
Drive Supply Current IDD (Note 7) 4.75 7 mA
Sense Supply Voltage Range Ves+ 5 32 \
MAXIW 3
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ELECTRICAL CHARACTERISTICS (continued)

(Vpbp = +10V, Vss = 0V, Vcs_+ = 30V, CouTcst, CouTtcse to CSGND = 10pF, CouT1, CouT2 to DRGND = 10nF, Ta = -40°C to
+85°C, unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS

V = 200mV 135 195

Sense Supply Current lcs+ OUTES. pA
Voutcs_ = 2.5V 320 450

VpD to Vss Voltage Range VDs 4.75 11.00 V

Vss to DRGND Voltage Range VsG -1 0 Vv
SHDN = DRGND (Note 8), Ta = +25°C 0.1 1

Shutdown Supply Current pA
Ta = +85°C 2.5 10

Note 1: Input deliberately offset by 3mV for nulling purposes.

Note 2: The output does not reverse phase when overdriven. VSeNsSE = Vcs+ - VCs-.

Note 3: Total output voltage error = ((VOUTMEASURED - VOUT-IDEAL) / VOUT-IDEAL) x 100%

Total output voltage error = ((Total offset voltage error + total gain voltage error) / VOUT-IDEAL) X 100%
where:

VouT-IDEAL = (VSENSE + 3mV) x 2 for the MAX1350/MAX1351

VOUT-IDEAL = VSENSE x 2 for the MAX1352/MAX1353

VOUT-IDEAL = VSENSE x 10 for the MAX1354/MAX1355

VouT-IDEAL = (VSENSE + 3mV) x 10 for the MAX1356/MAX1357

Note 4: For the MAX1350-MAX1353, the minimum CS_+ to OUTCS_ voltage is 2.494V. For the MAX1354-MAX1357, the minimum
CS_+ to OUTCS_ voltage is 2.75V.

Note 5: Adding a capacitor (CouTtcs) to CSGND at OUTCS_ can limit the bandwidth below that of the sense amplifier by introducing
a pole at fpoLE, where fpoLE = 1/ (2 x RouTcs X CouTcs). For example, for Routcs_ = 12.5kQ, adding a 100pF capacitor
introduces a pole at 127kHz (£40%). This can be of benefit if noise needs to be restricted or the signal digitized.

Note 6: For the MAX1350/MAX1352/MAX1354/MAX1356, the voltage input range is 0.18V < VIN < Vpp / 2. For the MAX1351/MAX1353/
MAX1355/MAX1357, the voltage input range is 0.18V < ViN = VDD / 4.

Note 7: Measured with all the digital inputs low, except SHDN, and no load.

Note 8: All digital inputs low. Any digital input consumes current if left in a high state.

EEE
(Vpbp = 10V, Vss = 0, Vos+ = 30V, VseNSE = 100mV, Ta = +25°C, unless otherwise noted.)
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MAX53061312Ey b, #OZILDACTH") . =KR8D
DT — BT TEFELE T, Ta OFILAAIL.
Vv o032 bO—ZICEDTHE=NE T,

ERREEROER
AT DEZEIZEDIVT. RgpnseZBIRLF9,

1)EEEL  RepnsefEN BV E. BIREBENIZRIBL
ICE>THILFT, BEBELZR/NRICHFH TS
(ClE. TEBDRYBRBEDRseNSEEZRNE T,

2)1EE  RsenseEN'BNVE. BEARZSHBETAET D
ZENTEFT, NI, BHEENKRELLLBDE,
oty MHVNE LB DIHTT,

VMBS KOBIHE : KERLNILTII. RspnseD
[PRIBEIIAEL BRIEERHYUET, BIEEZFD
BEIVHBEERZERTDBICIE. COZEEERLT
Iz, Fe, REERNBEISBRINDIES
3. BHBROMBIE R T hT2IEEMHY ET,
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MAX1350-MAX1357

TF1PN, NTH1F,
RBEF>7

BRRH T > THEY

LDMOS 1
TEMPERATURE

LDMOS 2
TEMPERATURE

L

= Y%

10V
0.1uF
il ¥
Voo
CS1+
— \\\/ _T_
MAXI f - CF**R R %Rsmsg
MAX1230 ° cst- T ,\/F\/\/
0UTCSt g ®
»—1—<AD(] ADC >
ADC> %
— CS2+
*— \\\/ _T_
| - G RsENSE
S 052 T Re
0UTCS? +—
MAXIN % {;
MAX5306 — o
DAC - Ao YO F— gFour
LDMOS 1
o . RF N —] |—<>—|
| IN2 o i PN
§|\L RF IN—H I
» cLavP1 MAXIMN
»| CLAMP2 MAX1350-MAX1357
uC »] caLt”
> ca
»| SN
J:— Vss CSGND DRGND

*MAX1350/MAX1351/MAX1356/MAX1357 ONLY

lb——l_

l— RF OUT

LDMOS 2

**SELECT Re AND Cr BASED ON DESIRED FILTER CUTOFF FREQUENCY, WHERE
foutorr = 1/(2 Re x C). LIMIT R TO 100Q TO MINIMIZE OFFSET ERRORS.

B2. LDMOSNNA TR 7TV r—3>
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MAXIN




FaAP. NTHA1 R,

ERBEF > THEEV
BH7>7

INPUT LOAD
RSENSE
0.3in COPPER ® 01inCOPPER @

0.3in COPPER

CS_+ CS_-

MNAXKI
MAX1350-MAX1357

HIGH-CURRENT PATH

) 0

SENSE RESISTOR

/NN
MAX1350-MAX1357

3. 72 hER ML —RUTKDRsENSE

DAVEI TR RENRDERICKELSEIRAD
NHhoBEId. 105705 2 /BHFLI T,
BRENIIRSDA VIO A EZRBATNET
h. BT 1IN ASEFIBERICENNSABNT
WEdo, BAVTIIVIADERT 1 IVLERE
ERIDIENTESTT, BN VI ITADER
T A IVLBRITER T 1 IV LAERPEREROL SIS
AVICES DRI TIEL L. EBOERHI
THhY. 1QUTOETERTDIENTELT,

B)YJX N : RgpnseP IR MA'EEDIZESE . 1BEIC
KOTIEHEBICRT K ODBRBY ) 1—23 0% FEH
THREIENHESINETT, 2DV )a—3iF
TV RERMN—EFERL TREEREBEL
9, HIEMISBEIRV =D, TILZAT—IVERE
HERTVUAA—HGICEODTRETDIMNENHFT,
/o, HOETEEREIIENMICS<BEDOTNET
(#90.4%/7TC),

BRAALR
SENSE- | SENSE-AMPLIFIER | DRIVE-
PART | AMPLIFIER | INPUT OFFSET | AMPLIFIER
GAIN (As) | VOLTAGE (mV) | GAIN (Ap)
MAX1350 2 3 2
MAX1351 2 3 4
MAX1352 2 0 2
MAX1353 2 0 4
MAX1354 10 0 2
MAX1355 10 0 4
MAX1356 10 3 2
MAX1357 10 3 4

MAXIMN

M4, @HIERATIVE >

TV REHML—RUCEDRBIBROESR

R3TlI. BlERROEFERIE. 0.314 Fig. 24
DR N L —XEZFEDO>TIOATHDERELF T, 0.1
AVFE, 24 2 Z(BE70um)DEHFROEFII30mQ/
T4 —hT9, 10ADIHEEIE. T7ILAT—ILTD50mV
DETICI LU TRgENSE=DMOQEEIRL T, ZDEIn
(ZlE. 0. 1A FiE, #2414 0 F DN L —IHE
T9,

KEBHROAE

MAX1350~MAX1357(3. EIMEDRLERZFEDT
REBEBRZANETDIENTEI T, ZOEBMZ LTI
THE BRARHBHIREZSSICIERT DI ENTE
FIT(HE3IBW). A T3 ELTTUV MERML—Z
ZLBEICHI-OTREI DI ENTEFT, ML—X
RZRREICLT. TIEVERICL D TERLRZSKEL
LET(H4Z8),

BBRNANZABESIULLI7POMIEALT
BENZVOITVMNBIZTNA R ERET DIz,
BimFICCEDREFELERBEO. IWUFOEZ I VD
OV F oY TVppH L UVssEDRGNDIZENZEN/NA
INZLET, BinFICTEDRYEZEL=REO. TuFD
€SIy oAV TFUHTCS1+BKVCS2+A&CSGND
CENZENNANZALE T, MeEERELT DI,
CSGND7L —>&EDRGND 7L —2&aDBELET.
2A5—T0Z RBREFRAL. BLVMEOEREZBEL T
2DV RTL—EaFEWNNIERLE T,

Fv 715
TRANSISTOR COUNT: 804
PROCESS: BiCMOS
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MAX1350-MAX1357

Fa1PN. NY1F. BREEF > THELV

REE) 7>

Nr—3o
(ZDT—5—MMIBEINTND/NY T —IHKIE. BHRARBMENTNDEIFIRY EEA. BFOD/
japan.maxim-ic.com/packages = ZS BT &\, )

(%)
o
32 L =
£
g, COMMON DIMENSIONS £
% [ MILLIMETERS TNCHES S
L[ MIN. MAX, MIN. MAX. <
{w:*} T — 110 043 5
A | 005 015 | .002 006 1]
H Az | 085 095 | 033 | .037 =
b | 019 030 | 007 012
o | 049 025 | .007 010
c | 009 020 | 004 008
N c | 009 014 | .004 006
D [SEE VARIATIONS [SEE VARIATIONS
BOTTOM VIEW
J0P VIEW E| 480 | 450 | 169 | a77
e 0.65 BSC 026 BSC
H| 625 | 655 | 246 | 258
3 SEE DETAIL A —\ ¢ L[ os0 | o070 020 | 028
I— g Be —— . N [SEE VARIATIONS [SEE VARIATIONS
\ Al ¢ 3 ] 3
ST = i s | «] 0 | 8 oo |8
\_Q o.10[c 4f§ N /
——I M \_SEATING £
PLANE
SIDE VIEW END_VIEW JEDEC VARIATIONS

MO-153 | N MILLIMETERS INCHES

b MIN. | MAX. | MIN. | MAX.
AB-1_ |14
0.23 PART]NG ! AB 16
BSC WITH PLATING\ ac )

4.90 5.10 193 N
—== T ! | AD 24
‘—f L~ cl ¢ AE 28
BASE METAL —T |

4,90 5.10 193 201
DETAIL A EAD TIP DETAI

640 660 252 .260
770 7.90 .303 311
960 9.80 378 .386

[=]=]l=]1=]{<]

NOTES:

1. DIMENSIONS D AND E DO NOT INCLUDE FLASH

2. MOLD FLASH OR PROTRUSIONS NOT TO EXCEED 0.1Smm PER SIDE
3, CONTROLLING DIMENSION' MILLIMETER

4. MEETS JEDEC OUTLINE MO-153. SEE JEDEC VARIATIONS TABLE

\ "I"\Il-I'E RLEI"::AESSTIL% m%%ﬁ'EEIEFVIIﬁa]IJI\? A SPECIFIED ZONE. THIS TOLERANCE EID WDLué& /VI /J‘I/I’I

ZONE IS DEFINED BY TwO PARALLEL PLANES. ONE PLANE IS THE SEATING PLANE,
DATUM [-C-1; THE OTHER PLANE IS AT THE SPECIFIED DISTANCE FROM [-C-1 IN THE e
DIRECTION INDICATED PACKAGE OUTLINE, TSSOP 4.40mm BODY
APPROVAL DOCUMENT CONTROL NO. REV. 1
—DRAWING NOT TO SCALE- 21-0066 G /

=y =Sl P 169 -005 1 B EHTERBERREE3-30-16 (KU U 1E)L)
LFIL- IR St TEL. (03)3232.6141 FAX. (03)3232-6149

VFIVLRREICVFLEBIHEAINERUADEROERICDONT—IEEZENIRET, BBEFHFSAEVAEEESNTHEEA
VEIVLASHERTEL<ERRUMEZEE I SHEMNZERLI T,

12 Maxim Integrated Products, 120 San Gabriel Drive, Sunnyvale, CA 94086 408-737-7600

© 2005 Maxim Integrated Products, Inc. All rights reserved. MAXIM s a registered trademark of Maxim Integrated Products, Inc.



