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ABSOLUTE MAXIMUM RATINGS

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

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

orif CS2+ < 5.7V (-CS2 - 0.3)V to +0.3V
OUTT, OUT21t0 VSS v -0.3to (Vpp + 0.3V)

CALT, CAL2, SHDN to CSGND or DRGND
CLAMP1, CLAMP2 to CSGND or DRGND
OUTCS1, OUTCS2 to Vss
INT, IN2 10 VSS ..o
Continuous Power Dissipation (Ta = +70°C)

20-Pin TSSOP (derate 11mW/°C above +70°C)
Operating Temperature Range
Storage Temperature Range
Lead Temperature (soldering, 10s)

-0.3V to +6V
....... -0.3V to +6V
-0.3V to +34V
-0.3to (Vpp + 0.3V)

879.1mwW
-40°C to +85°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 = +10V, Vss = 0V, Vcs_+ = 30V, CouTcst, CouTcse to CSGND = 10pF, CouT1, CouT2 to DRGND = 10nF, Tp = -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
ormg e onmontiode | s : | v
Common-Mode Rejection Ratio CMRR 5V < Vcs_+ < 32V, measured at DC 110 dB
g;rsrecnttﬁ:;tse Negative Input Ics. P +0.1 o 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 iy
(Note 2) MAX1354-MAX1357 2 500
VSENSE = 100mV to 1250mV -1.0 +0.3 +1.0
(TNO;?'eOS;”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 HS
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

MAXIMN
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ELECTRICAL CHARACTERISTICS (continued)

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

- BRI A 75
A 77

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
\P/g?ﬁ(zr—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 IIN_ (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/(;;/lv;r-Up Time to 0.1% of Final 100 us
Saturation Recovery Time 100 us
Shutdown Recovery Time 100 ys
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 mV
Input Bias Current -1.0 +0.1 +1.0 pA
Input Capacitance 5.0 pF
POWER SUPPLIES
Drive Supply Voltage VbD Vss = DRGND 4.75 11.00 \
Drive Supply Current IDD (Note 7) 4.75 7 mA
Sense Supply Voltage Range Ves+ 5 32 \
N AXIW 3

LGELXVIN-0SELXYIN



MAX1350-MAX1357
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ELECTRICAL CHARACTERISTICS (continued)

(Vpp = +10V, Vss = 0V, Vcs_+ = 30V, CouTcst, Coutcse 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+ QUTES. 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

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. VSeNSE = 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 RouTtcs 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 = VpD / 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.

BT (45 1%
(Vbp = 10V, Vss = 0, Vcs+ = 30V, Vsense = 100mV, Ta = +25°C, unless otherwise noted.)
SUPPLY CURRENT SUPPLY CURRENT SENSE-AMPLIFIER TOTAL OUTPUT
vs. SUPPLY VOLTAGE vs. TEMPERATURE VOLTAGE ERROR vs. SUPPLY VOLTAGE
5.50 5 7 s 0.10 2
5.25 2 i 009 5
E 2 2008 e
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_ 475 — B _ 8 00 Yl
<< = .
% 450 / % . \\ —— § 005
- = e = 004
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400 ’ ) S 003
' = 002
875 001
3.50 3 0
4 5 6 7 & 9 10 N 40 -15 10 35 60 85 4 5 6 7 & 9 10 1
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T . % %R PCHUE £k AUk B . i T
L EN N2 DY BT B U MR VA - O Kt 31 i
FEL YA 1 (B . T L, R A IR AR B X R
(#390.4%/°C).
RFPC R EL K H — 112 FH
B3, (B B R L R M 10A, SR A0.3in %8 2024 5E
2. 0.1in%E. 20z (7T0pmJ8) H£k 8 HEEH J 30mQ/ft. Xf
T 10A G, AR ™= EFESOmVE R T, WitH
Rgpnsg = SmQ. iZHPH T L 2in . 0.1in T8 A E 2k .

HIEHEH
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

T PG BEAE A I FRLRE , MAX1350-MAX1357 7] #E47 K HLIR
WU, AS U E BEL AT R B LR — A5 3R R AR TS ) (= 0
BI3). TERBRTE, PCHELZ AR KU N .
T ORFEEE R/ NE 2K B, IR Kelvin i 422 DUBA 47 K5 1
(2 WK 4).

BRI RS

53 B — A~ 20 0.1 F (9 B LA Vpp AT Vs 5 2
DRGND, HHAMIATRESEIT SN E, RS &ITS
FL R R SR A o 20 SR A — A 2 /0 0. 1 | B 58 L A0 K
CS1+H1CS2+ 35 # & CSGND,  H.HL A W R A RESE 1T 5 | ALK
H. MR E AR, K CSGNDFIDRGNDHZ 4 FF. %
MR Tr 58, i3 — >0 B E A R BEL K 19 1 2
EE—E.

BH1ER
TRANSISTOR COUNT: 804
PROCESS: BICMOS
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MAX1350-MAX1357

U -

ISP

e X =

Bx I A 7w

(RBE TR LI BRI AT A R BOR WAL, IR RGE B 4MIE R, 11 www.maxim-ic.com.cn/packages. )

At f=
E3 Z“ZE[@

32 1L
y COMMON_DIMENSIONS
% [WILLIMETERS INCHES
L TMIN_ [ MAX. | MIN. [ MAX.
{w}} Al — | 10 043
A | 005 | o5 | 002 | 006
H A | 085 | 095 | 033 | 037
b | 019 | 030 | 007 | 018
| 019 | 025 | 007 | 010
c [ 009 | 020 | 004 | .008
| 005 | o14 | 004 | 006
D [SEE VARIATIONS [SEE VARIATIONS
J0P VIEW BHTTOM VIEW E| 430 | 450 | 169 | 477
e[ 065 BSC 026 BSC
H| 685 | 655 | 246 [ 258
3 SEE DETAIL A ¢ L| o050 | o70 | 020 | .028
l— fe N\ o i N_[SEE_VARIATIONS [SEE_VARIATIONS
=T = (amimia == ! «] 00 [ 8 [ o [ 8
\_Q 0.0l 125 AN 7
PD " SEATING E“
SIDE VIEW END VIEV JEDEC VARIATIONS
MO-153 | N MILLIMETERS INCHES
o MIN. | MAX. | MIN. | MAX,
983 PARTING l_ ! s :Z g o ol .igg ggi
. AB 490 | S0 | . -
*1 '-INE‘j:@ wiTH PLATING S | AC_ [20[ D[ 640 | 660 | 252 | 260
“““ E | AD 24| D | 770 | 790 | 303 | .31
‘_\;u: . |~ c <|: AE 28] D | 960 | 980 | 378 | 386
BASE METAL —
DETAL & LEAD TIP DETAIL

NOTES:

1. DINENSIONS D AND E DO NOT INCLUDE FLASH

2. MOLD FLASH OR PROTRUSIONS NOT TO EXCEED 0.15Smm PER SIDE

3, CONTROLLING DIMENSION' MILLIMETER

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

. ‘N’ REFERS TO NUMBER OF LEADS
THE LEAD TIPS MUST LIE WITHIN A SPECIFIED ZONE., THIS TOLERANCE
ZONE IS DEFINED BY TwWO PARALLEL PLANES. ONE PLANE IS THE SEATING PLANE,
DATUM [-C-]; THE OTHER PLANE IS AT THE SPECIFIED DISTANCE FROM [-C-1 IN THE

TSSOP4.40mm.EPS

DDALLAS U /I X1/

TTLE

DIRECTION INDICATED

—-DRAWING NOT TO SCALE-

PACKAGE OUTLINE, TSSOP 4.40mm BODY
APPROVAL DOCUMENT CONTROL NO. REV.
1
G /1

21-0066

MAXIM LR HE 4k

1t 8328154 HREI4%A5 100083
HERIE: 8008100310

Bi%: 010-6201 0598

f£&E: 010-6201 0298

Maxim X Maxim =g LIS (] F B 8 JH 01 5%, 1 AR B G FIVFRT . Maxim (R B 78 (E (T A (T TR Y ATHE T 162077 KR RIS 1Y BFY -
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