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MAX9938

Absolute Maximum Ratings

RS+, RS-10 GND .....oooovieiieeeeee e -0.3V to +30V
OUT O GND ... -0.3V to +6V
RS+ 10 RS- .ttt +30V
Short-Circuit Duration: OUT to GND..... Continuous

Continuous Input Current (Any Pin) .....cccovvevviieeeeiiieeene +20mA
Continuous Power Dissipation (Tp = +70°C)
4-Bump UCSP (derate 3.0mW/°C above +70°C)........ 238mwW
5-Pin SOT23 (derate 3.9mW/°C above +70°C) .......... 312mw
6-Pin uDFN (derate 4.5mW/°C above +70°C) ............ 358mwW

TpA. 4E22UCSP/SOT23.
SREEREH7 T

Operating Temperature Range............ccccceeueee.. -40°C to +85°C
Junction Temperature.........ccocoeveiiiieeeenee e +150°C
Storage Temperature Range...........cccccevveieene -65°C to +150°C
Lead Temperature (excluding UCSP, soldering, 10s) .....+300°C
Soldering Temperature (reflow).......cccccccvveviiieeeiiineenn. +260°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

(VRs+=VRs-=3.6V, VgensE = (VRs+ - VRs-) = 0V, Ta = -40°C to +85°C, unless otherwise noted. Typical values are at Tp = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP  MAX | UNITS
VRs+ =5V, Tp = +25°C 0.5 0.85
VRs+ =5V, -40°C < Tp <+85°C 1.1
Supply Current (Note 2) lcc MA
VRs+ =28V, Tp = +25°C 1.1 1.8
VRs+ =28V, -40°C < Tp < +85°C 25
Common-Mode Input Range Vem Guaranteed by CMRR , -40°C < Tp < +85°C 1.6 28 \%
Common-Mode Rejection Ratio CMRR [1.6V <VRg+ <28V, -40°C < Tp <+85°C 94 130 dB
Tp = +25°C 100  +500
Input Offset Voltage (Note 3) Vos pVv
-40°C < Tp <+85°C +600
MAX9938T 25
. MAX9938F 50
Gain G VIV
MAX9938H 100
MAX9938W 200
MAX9938T/MAX9938F/ |TA=+25°C 01 05
MAX9938H -40°C < Tp < +85°C +0.6
Gain Error (Note 4) GE %
Tp=+25°C 0.1 0.7
MAX9938W
-40°C <Tp <+85°C 0.8
. MAX9938T/F/H 7.0 10 13.2
Output Resistance Rout |(Note 5) kQ
MAX9938W 14.0 20 26.4
Gain =25 1.5 15
Gain =50 3 30
OUT Low Voltage VoL - mV
Gain =100 6 60
Gain = 200 12 120
OUT High Voltage VoH VoH = VRs- - VouT (Note 6) 0.1 0.2 \%
VseNsE = 50mV, gain = 25 125
Small-Signal Bandwidth BW Vsense = 50mV, gain = 50 60 Kz
(Note 5) VsENSE = 50mV, gain = 100 30
VseNsE = 50mV, gain = 200 15
Output Settling Time ts 1% final value, Vggnsg = 50mV 100 us
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MAX9938 TuA. 4E2UCSP/SOT23.
SREERRET7 T

Electrical Characteristics (continued)
(VRs+=VRs-=3.6V, VgeNSE = (VRs+- VRs-) =0V, Tp =-40°C to +85°C, unless otherwise noted. Typical values are at Tp = +25°C.) (Note 1)

Note 1: All devices are 100% production tested at Tp = +25°C. All temperature limits are guaranteed by design.
Note 2: VoyTt = 0. Icc is the total current into RS+ plus RS- pins.
Note 3: V(g is extrapolated from measurements for the gain-error test.
Note 4: Gain error is calculated by applying two values of Vggnsg and calculating the error of the slope vs. the ideal:
Gain = 25, VgensE is 20mV and 120mV.
Gain = 50, VgeNsg is 10mV and 60mV.
Gain = 100, VgeNsE is 5mV and 30mV.
Gain = 200, VggnsE is 2.5mV and 15mV.
Note 5: The device is stable for any external capacitance value.
Note 6: Vgp is the voltage from VRrg. to VoyT With Vgensge = 3.6V/gain.

BEB I

(VRs+ = VRs- = 3.6V, Ta = +25°C, unless otherwise noted.)

SUPPLY CURRENT
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MAX9938

REBERERE)

(VRs+ = VRs- = 3.6V, Ta = +25°C, unless otherwise noted.)

MAX9938 toc08
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MAX9938 TpA. 4E22UCSP/SOT23.
SREEREH7 T
REBERERE)

(VRs+ = VRs- = 3.6V, Ta = +25°C, unless otherwise noted.)

SMALL-SIGNAL PULSE RESPONSE LARGE-SIGNAL PULSE RESPONSE
(GAIN = 25) (GAIN = 100)

MAX9938 toc13c MAX9938 toc14a
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— — 2,5 N.C. EHRE L. AMTEBINTLEEA.
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MAX9938 TuA. 4E>2UCSP/SOT23.
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N g—2547 NYyF—o—FK S H2ENo. SV RINZ—>No.
2x2UCSP B4+1 21-0117 —
5S0T23 us-2 21-0057 90-0174
6 uDFN L622+1 21-0164 90-0004
COMMON VARIABLE
DIMENSIONS PKG. DIMENSIONS DEPOPULATED
e a | 0.62+0.05-0.08 CODE D 5 SOLDER BALLS
Al | 0.29£0.02 B4-1 | 1.00£0.05 | 1.00%0.05 | NONE
PIN 1 L% _‘ A2 | 0.33 REF. B4-2 | 1.05%0.05 | 1.05+0.05 | NONE
MARK AREA Pl D b | 80.35£0.03 B4-3 | 110£0.05 | 110£0.05 | NONE
PRODUCT | J Dt | 0.50 BASIC
MARKING E1 | 0,50 BASIC
T0P VIEW
e | 050 BASIC
SD | 0.25 BASIC
e P SE | 0.25 BASIC
—ISE— NOTES:
1. ALL DIMENSIONS ARE IN MILLIMETERS UNLESS OTHERWISE
N | SPECIFIED.
B Q C/ sp | 2. MATERIAL MUST COMPLY WITH BANNED AND RESTRICTED
- D1 SUBSTANCES SPEC #10-0131,
A Q @__i_' 3. DOUTER DIMENSION <D & E> IS DEFINES BY CENTER LINES
A BETWEEN SCRIBE LINES.
1 o '] 4, MARKING SHOWN IS FOR PACKAGE ORIENTATION REFERENCE
PIN Al_/ b ONLY. NUMBER OF CHARACTERS AND LINES VARY PER PRODUCT.
INDICATOR S, ALL DIMENSIONS APPLY BOTH TO LEAD FREE ¢+> & LEADED ¢->
PKG. CODES.
BOTTOM VIEW 6. PACKAGE CODE:  B4-1, B4-2, B4-3
.025-0.05
Backside Coat <(Optionald
A A2 .m%a\ximt d
Integrated..
Al } o
PACKAGE OUTLINE, 4 BUMPS UCSP (B),
SIDE VIEW 2X2 ARRAY
APPROVAL DOCUMENT CONTROL NO. REV. 1
—DRAWING NOT TO SCALE— 21-0117 I A
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http://pdfserv.maximintegrated.com/land_patterns/90-0174.PDF
http://pdfserv.maximintegrated.com/package_dwgs/21-0164.PDF
http://pdfserv.maximintegrated.com/land_patterns/90-0004.PDF

MAX9938

NYTr—I(1%E)

B/ —HEERS KO T R/ — (T M) 2 N)idwww.maximintegrated.com/jp/packaging %

EJi

TpA. 4E22UCSP/SOT23.
SREEREH7 T

SRUES W BH /Ny T—2
d—RICEENDM+]. #. FEET-HERoHSHR K RZRLIZEDT LR EEA. /N T—RHEG/ NNV T—DZDEDICEETHHDT
ROHSIIIAREISBHEAN G, REICE DT/ N T —2O—RAERBD I ENDDREERL TS0,

R

I

PIN 1

&
—a—

10P VIEW

|
1 i
T

NOTES:!

Nk~

FRONT VIEW

. ALL DIMENSIONS ARE IN MILLIMETERS.

FOOT LENGTH MEASURED AT INTERCEPT POINT BETWEEN

DATUM A & LEAD SURFACE.
3. PACKAGE OUTLINE EXCLUSIVE OF MOLD FLASH & METAL BURR. MOLD
FLASH, PROTRUSION OR METAL BURR SHOULD NOT EXCEED 0.25 MM
PACKAGE OUTLINE INCLUSIVE OF SOLDER PLATING.
MEETS JEDEC MO178, VARIATION AA.
LEADS TO BE COPLANAR WITHIN 0.10 mm.
SOLDER THICKNESS MEASURED AT FLAT SECTION OF LEAD BETWEEN
0.08mm AND 0.15mm FROM LEAD TIP.

- —— 0.25
<T
il SYMBOL | MIN NOM MAX
5 A 0.90 1.25 1.45
2l A Al 0.00 ] 005 ] 015
fr:_‘i‘ﬂ L A2 0.90 110 1.30
— b 0.35 0.40 050
' C 0.08 0.15 0.20
D 2.80 2.90 3.00
L — £l E 2.60 2.80 3.00
E1 1.50 1.625 | 175
L 0.35 0.45 0.60
L1 060 REF
L1 e 0.95 BSC.
— ol 1.90 BSC.
a o 0° | 25 | 8
l—c PKG CODES: U5-1, U5-2
SIDE VIEW
‘ Al
maxim
integrated.
TITLE:
PACKAGE OUTLINE, SOT-23, 5L
APPROVAL DOCUMENT CONTROL NO. REV. 1
21-0057 F A

www.maximintegrated.com/jp

SOT-23 51 .FPS
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MAX9938 TpA. 4E2UCSP/SOT23.
SEEBRIEL T 7

INVT—(1RE)

B/ Ny —UREIERBLOT RF— (T b > ~)ISwww.maximintegrated.com/jp/packaging # SR L T 2\, BPH, /Sy Tr—2
O—RIZEENDI+]. [#]. FEIE-IFIROHSTRIKRERLIZEDTULABWUEEA. /NUTr—CREIZ/ N T—DZDEDICETHEHDT
ROHSIHIA R & IFBEFEAEL. HEAICK DT/ Ny —JO—RABED I ENHDREFRLTIEE 0,

| S — - ~ o
) 7
Y |
7

)6 L
\_PIN 1 \_SAMPLE —f_ A A !

SOLDER
MASK
COVERAGE

PIN 1
0.10x45° ‘

N

INDEX AREA MARKING
|e—— (N/2-1) X &) ——=
TOP VIEW SIDE VIEW BOTTOM VIEW
b= i
A -1 —_
IR i ﬁﬂ@ﬂ@% — ﬂm
_f SECTION A—A EVEN TERMINAL ODD TERMINAL
SIDE VIEW A1
TITLE:
PACKAGE OUTLINE,
6, 8, 10L uDFN, 2x2x0.75mm
[APPROVAL IDOCUMENT CONTROL NO. REV. | 4
—DRAWING NOT TO SCALE- 21-0164 C A
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MAX9938 TuA. 4E2UCSP/SOT23.
SREERRET7 T

INVT—(1RE)

B/ Ny —UREIERBLOT RF— (T b > ~)ISwww.maximintegrated.com/jp/packaging # SR L T 2\, BPH, /Sy Tr—2
O—RIZEENDI+]. [#]. FEIE-IFIROHSTRIKRERLIZEDTULABWUEEA. /NUTr—CREIZ/ N T—DZDEDICETHEHDT
ROHSIHIA R & IFBEFEAEL. HEAICK DT/ Ny —JO—RABED I ENHDREFRLTIEE 0,

COMMON DIMENSIONS
SYMBOL | MIN. | NOM. | MAX.

A 0.70 0.75 0.80

A1 0.15 0.20 0.25

A2 0.020 | 0.025 | 0.035

D 1.95 2.00 2.05

E 1.95 2.00 2.05

L 0.30 0.40 0.50

L1 0.10 REF.
PACKAGE VARIATIONS
PKG. CODE N e b (N/2-1)x e
L622-1 6 | 0.65BSC | 0.30£0.05 | 1.30 REF.
L822-1 8 | 0.50BSC | 0.25:0.05 | 1.50 REF.
L1022-1 10 | 0.40BSC | 0.2040.03 | 1.60 REF.

NOTES:

1. ALL DIMENSIONS ARE IN mm. ANGLES IN DEGREES.

2. COPLANARITY SHALL NOT EXCEED 0.08mm.

3. WARPAGE SHALL NOT EXCEED 0.10mm.

4. PACKAGE LENGTH/PACKAGE WIDTH ARE CONSIDERED AS SPECIAL CHARACTERISTIC(S).

5. "N IS THE TOTAL NUMBER OF LEADS.

. NUMBER OF LEADS SHOWN ARE FOR REFERENCE ONLY.
MARKING IS FOR PACKAGE ORIENTATION REFERENCE ONLY.

8. ONLY 8L PACKAGE COMPLIES TO JEDEC MO0252.

9. ALL DIMENSIONS APPLY TO BOTH LEADED (—) AND PbFREE (+)
PACKAGE CODES.

10. LEAD PLATING MATERIAL: GOLD, 0.5 MICROMETER MINIMUM THICKNESS. TME:

PACKAGE OUTLINE,

6, 8, 10L uDFN, 2x2x0.75mm

APPROVAL [DOCUMENT CONTROL NO.  [REV. | 5
—DRAWING NOT TO SCALE- 21-0164 C A
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MAX9938

TpA. 4E22UCSP/SOT23.
SREEREH7 T

N ETREFE
KR4 ®ETH BT BETR—

0 4/08 AR —

1 9/08 UDFN/ o —2 DB %ZEM 1,2,4,5,9

2 2/09 BIE(ICGADDIEEZEM 1

3 10/09 [ANTAIVZIDIESIUMAXOO38WZETF—5 S —~IEM 1,2,6-9

4 2/10 EC (BRMHEHM)DRBLVOTANTAILTIDIEZEH 2,8

5 8/10 [Power-Up Time (/XD —77v JBR) ] D/ NS A =5 ZHIR 2

6 1711 R2MD8 I AEIEIE 8
maxim
integrated.

VFEIL- DN FREHR

T141-0032 HFR#IBR/IIXKIF1-6-4 KIF—1—71 458 20F TEL: 03-6893-6600
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WEHA. Maxim Integrated(IFElFF &R B LU EEZE T DIEF

(min. maxDEFHIRE)E. CDT—F2— DDA TEIAL T\ DELUELESNE T,

© 2011 Maxim Integrated Products, Inc.

B{RLZF Y, [Electrical Characteristics (BRBIFIE)IDRICRI/SSA—5(E

14

Maxim Integratedds & U'Maxim Integrated T EMaxin Integrated Products, Inc. DBIET Y,





