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PART TEMP RANGE PIN-PACKAGE

MAX9951DCCB+D 0°C to +70°C 64 TQFP-EPR*

MAX9951DCCB+TD 0°C to +70°C 64 TQFP-EPR*

MAX9951DCCB-D 0°C to +70°C 64 TQFP-EPR*

MAX9951DCCB-TD 0°C to +70°C 64 TQFP-EPR*

MAX9951FCCB+ 0°C to +70°C 64 TQFP-EPR*

MAX9951FCCB+T 0°C to +70°C 64 TQFP-EPR*

MAX9951FCCB-D 0°C to +70°C 64 TQFP-EPR*

MAX9951FCCB-TD 0°C to +70°C 64 TQFP-EPR*

MAX9952DCCB+ 0°C to +70°C 64 TQFP-EP**

MAX9952DCCB+T 0°C to +70°C 64 TQFP-EP**

MAX9952DCCB-D 0°C to +70°C 64 TQFP-EP**

MAX9952DCCB-TD 0°C to +70°C 64 TQFP-EP**

MAX9952FCCB+ 0°C to +70°C 64 TQFP-EP**

MAX9952FCCB+T 0°C to +70°C 64 TQFP-EP**

MAX9952FCCB-D 0°C to +70°C 64 TQFP-EP**

MAX9952FCCB-TD 0°C to +70°C 64 TQFP-EP**

http://china.maxim-ic.com
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ABSOLUTE MAXIMUM RATINGS

DC ELECTRICAL CHARACTERISTICS
(VCC = +12V, VEE = -7V, VL = +3.3V, TA = +25°C, unless otherwise noted. Specifications at TA = TMIN and TA = TMAX are guaranteed
by design and characterization. Typical values are at TA = +25°C, unless otherwise noted.) (Note 2)

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.

VCC to AGND.......................................................................+20V
VEE to AGND.........................................................................-15V
VCC to VEE ...........................................................................+32V
VL to AGND............................................................................+6V
AGND to DGND.....................................................-0.5V to +0.5V
Digital Inputs/Outputs ..................................-0.3V to (VL + 0.3V)
All Other Pins to AGND....................(VEE - 0.3V) to (VCC + 0.3V)
Continuous Power Dissipation (TA = +70°C)

MAX9951_CCB (derate 125mW/°C above +70°C) ...10,000mW
MAX9952_CCB (derate 43.5mW/°C above +70°C) .....3478mW

θJA MAX9951_CCB (Note 1) ...........................................+8°C/W

θJC MAX9951_CCB (Note 1) ...........................................+2°C/W
θJA MAX9952_CCB (Note 1) .........................................+23°C/W
θJC MAX9952_CCB (Note 1) ...........................................+2°C/W
Junction Temperature ......................................................+150°C
Storage Temperature Range .............................-65°C to +150°C
Operating Temperature Range (commercial) ........0°C to +70°C
Lead Temperature (soldering, 10s) .................................+300°C
Soldering Temperature (reflow)

Lead(Pb)-Free Packages.............................................+260°C
Packages Containing Lead(Pb)......................................+240°C

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

FORCE VOLTAGE

Force Input Voltage
Range

VIN0_,
VIN1_

VEE + 2.5 V C C  -  2.5 V

VC C  = +12V, VEE = -7V -2 +7
DUT current at full scale

V C C  =  + 18V , V E E  =  - 12V -7 +13Forced Voltage VDUT

DUT current = 0A VEE + 2.5 V C C  -  2.5

V

Input Bias Current ±1 μA

Forced-Voltage Offset VFOS -25 +25 mV

Forced-Voltage-Offset
Temperature Coefficient

±100 μV/°C

Forced-Voltage Gain
Error

VFGE Nominal gain of +1 -1 0.005 +1 %

Forced-Voltage-Gain
Temperature Coefficient

±10 ppm/°C

Forced-Voltage Linearity
Error

VFLER Gain and offset errors calibrated out (Notes 3, 4) -0.02 +0.02 %FSR

MEASURE CURRENT

Measure-Current Offset IMOS (Note 3) -1 +1 %FSR

Measure-Current-Offset
Temperature Coefficient

±20 ppm/°C

Measure-Current Gain
Error

IMGE (Note 5) -1 +1 %

Measure-Current-Gain
Temperature Coefficient

±20 ppm/°C

Linearity Error IMLER
Gain and offset errors calibrated out
(Notes 3, 4, 6)

-0.02 +0.02 %FSR

Note 1: Package thermal resistances were obtained using the method described in JEDEC specification JESD51-7, using a four-
layer board. For detailed information on package thermal considerations, refer to china.maxim-ic.com/thermal-tutorial.

http://china.maxim-ic.com/thermal-tutorial
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PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

VIOS = VDUTGND -4 +4Measure-Output-Voltage
Range Over Full-Current
Range

VMSR_
VIOS = 4V + VDUTGND 0 +8

V

Current-Sense Amp
Offset-Voltage Input

VIOS Relative to VDUTGND -0.2 +4.4 V

Rejection of Output-
Measure Error Due to
Common-Mode Sense
Voltage

C M V RL E R (Notes 5 and 7) +0.001 +0.007 %FSR/V

Range E, R_E = 500kΩ -2 +2

Range D, R_D = 50kΩ -20 +20

Range C, R_C = 5kΩ -200 +200

μA

Range B, R_B = 500Ω -2 +2

Measure-Current Range

Range A, R_A = 15.6Ω -64 +64
mA

FORCE CURRENT

VIOS = VDUTGND -4 +4Input Voltage Range for
Setting Forced Current
Over Full Range

VIN0_,
VIN1_ VIOS = 4V + VDUTGND 0 +8

V

Current-Sense Amp
Offset-Voltage Input

VIOS Relative to VDUTGND -0.2 +4.4 V

IOS_ Input Bias Current ±1 μA

Forced-Current Offset (Note 3) -1 +1 %FSR

Forced-Current-Offset
Temperature Coefficient

±20 ppm/°C

Forced-Current Gain
Error

(Note 5) -1 +1 %

Forced-Current-Gain
Temperature Coefficient

±20 ppm/°C

Forced-Current Linearity
Error

IFLER
Gain and offset errors calibrated out
(Notes 3, 4, 6)

-0.02 +0.02 %FSR

Rejection of Output Error
Due to Common-Mode
Load Voltage

CMRIOER (Notes 5 and 7) +0.001 +0.007 %FSR/V

Range E, R_E = 500kΩ -2 +2

Range D, R_D = 50kΩ -20 +20

Range C, R_C = 5kΩ -200 +200

μA

Range B, R_B = 500Ω -2 +2

Forced-Current Range

Range A, R_A = 15.6Ω -64 +64
mA

DC ELECTRICAL CHARACTERISTICS (continued)
(VCC = +12V, VEE = -7V, VL = +3.3V, TA = +25°C, unless otherwise noted. Specifications at TA = TMIN and TA = TMAX are guaranteed
by design and characterization. Typical values are at TA = +25°C, unless otherwise noted.) (Note 2)
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PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

MEASURE VOLTAGE

Measure-Voltage-Offset VMOS -25 +25 mV

Measure-Voltage-Offset
Temperature Coefficient

±100 μV/°C

Gain Error VMGER Nominal gain of +1 -1 ±0.005 +1 %

Measure-Voltage-Gain
Temperature Coefficient

±10 ppm/°C

Measure-Voltage
Linearity Error

VMLER
Gain and offset errors calibrated out
(Notes 3, 4, 6)

-0.02 +0.02 %FSR

VC C  = +12V, VEE = -7V -2 +7
DUT current at full scale

V C C  =  + 18V , V E E  =  - 12V -7 +13
Measure-Output-Voltage
Range Over Full DUT
Voltage

VMSR

DUT current = 0A VEE + 2.5 V C C  -  2.5

V

FORCE OUTPUT

Off-State Leakage
Current

-1 +1 nA

ILIM- -92 -65Short-Circuit Current
Limit ILIM+ +65 +92

mA

Force-to-Sense Resistor RFS D option only 8 10 12 kΩ
SENSE INPUT

Input Voltage Range VEE + 2.5 V C C  -  2.5 V

Leakage Current F option only -1 +1 nA

COMPARATOR INPUTS

Input Voltage Range VEE + 2.5 V C C  -  2.5 V

Offset Voltage -25 +25 mV

Input Bias Current ±1 μA

VOLTAGE CLAMPS

Input Control Voltage
VCLLO_,
VCLHI_

VEE + 2.4 V C C  -  2.4 V

Clamp Voltage
Accuracy

(Note 8) -100 +100 mV

DIGITAL INPUTS

VL = 5V +3.5

VL = 3.3V +2.0
Input High Voltage
(Note 9)

VIH

VL = 2.5V +1.7

V

VL = 5V or 3.3V +0.8Input Low Voltage
(Note 9)

VIL
VL = 2.5V +0.7

V

Input Current IIN ±1 μA

Input Capacitance CIN 3.0 pF

DC ELECTRICAL CHARACTERISTICS (continued)
(VCC = +12V, VEE = -7V, VL = +3.3V, TA = +25°C, unless otherwise noted. Specifications at TA = TMIN and TA = TMAX are guaranteed
by design and characterization. Typical values are at TA = +25°C, unless otherwise noted.) (Note 2)
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PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

COMPARATOR OUTPUTS

Output High Voltage VOH VL = +2.375V to +5.5V, RPUP = 1kΩ VL - 0.2 V

Output Low Voltage VOL VL = +2.375V to +5.5V, RPUP = 1kΩ +0.4 V

High-Impedance-State
Leakage Current

±1 μA

High-Impedance-State
Output Capacitance

6.0 pF

DIGITAL OUTPUTS

Output High Voltage VOH
IOUT = 1mA, VL = +2.375V to +5.5V,
relative to DGND

VL - 0.25 V

Output Low Voltage VOL
IOUT = -1mA, VL = +2.375V to +5.5V,
relative to DGND

+0.2 V

POWER SUPPLY

Positive Supply VCC (Note 2) +10 +12 +18 V

Negative Supply VEE (Note 2) -15 -7 -5 V

Total Supply Voltage VCC - VEE (Note 10) +30 V

Logic Supply VL +2.375 +5.5 V

Positive Supply Current ICC No load, clamps enabled 10.0 mA

Negative Supply Current IEE No load, clamps enabled 10.0 mA

Logic Supply Current IL No load, all digital inputs at rails 1.2 mA

Analog Ground Current IAGND No load, clamps enabled 0.9 mA

Digital Ground Current IDGND No load, all digital inputs at rails 1.4 mA

1MHz, measured at force output 20Power-Supply Rejection
Ratio

PSRR
60Hz, measured at force output 85

dB

DC ELECTRICAL CHARACTERISTICS (continued)
(VCC = +12V, VEE = -7V, VL = +3.3V, TA = +25°C, unless otherwise noted. Specifications at TA = TMIN and TA = TMAX are guaranteed
by design and characterization. Typical values are at TA = +25°C, unless otherwise noted.) (Note 2)
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AC ELECTRICAL CHARACTERISTICS
(VCC = +12V, VEE = -7V, VL = +3.3V, CCM_ = 120pF, CL = 100pF, TA = +25°C, unless otherwise noted. Specifications at TA = TMIN
and TA = TMAX are guaranteed by design and characterization. Typical values are at TA = +25°C, unless otherwise noted.) (Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

FORCE VOLTAGE (Notes 10, 11)

Range E, R_E = 500kΩ 150

Range D, R_D = 50kΩ 50

Range C, R_C = 5kΩ 20 30

Range B, R_B = 500Ω 20

Settling Time

Range A, R_A = 15.6Ω 25

μs

FORCE VOLTAGE/MEASURE CURRENT (Notes 11, 12)

Range E, R_E = 500kΩ 500

Range D, R_D = 50kΩ 100

Range C, R_C = 5kΩ 30 55

Range B, R_B = 500Ω 25

Settling Time

Range A, R_A = 15.6Ω 25

μs

Range Change
Switching

In addition to force-voltage and measure-current
settling times, range A to range B, R_A = 15.6Ω,
R_B = 500Ω

12 μs

FORCE CURRENT/MEASURE VOLTAGE (Notes 11, 12)

Range E, R_E = 500kΩ 2500

Range D, R_D = 50kΩ 350

Range C, R_C = 5kΩ 30 60

Range B, R_B = 500Ω 25

Settling Time

Range A, R_A = 15.6Ω 25

μs

Range Change
Switching

In addition to force-current and measure-voltage
settling times, range A to range B, R_A = 15.6Ω,
R_B = 500Ω

12 μs

SENSE INPUT TO MEASURE OUTPUT PATH

Propagation Delay CLMSR = 100pF 0.2 μs

MEASURE OUTPUT

Maximum Stable Load
Capacitance

1000 pF

COMPARATORS (CLCOMP = 20pF, RPUP = 1kΩ)

Propagation Delay
50mV overdrive, 1VP-P, measured from input-
threshold zero crossing to 50% of output voltage
(Note 13)

75 ns

Rise Time 20% to 80% 60 ns

Fall Time 80% to 20% 5 ns

SERIAL PORT (VL = +3.3V, CDOUT = 10pF)

Serial Clock Frequency fSCLK (Note 14) 20 MHz

SCLK Pulse-Width High tCH 12 ns

SCLK Pulse-Width Low tCL 12 ns
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Note 2: The device operates properly with different supply voltages with equally different voltage swings.
Note 3: Interpret errors expressed in terms of %FSR (percent of full-scale range) as a percentage of the end-point-to-end-point

range, i.e., for the ±64mA range, the full-scale range = 128mA, and a 1% error = 1.28mA.
Note 4: Case must be maintained ±5°C for linearity specifications.
Note 5: Tested in range C.
Note 6: Current linearity specifications are maintained to within 700mV of the clamp voltages when the clamps are enabled.
Note 7: Specified as the percent of full-scale range change at the output per volt change in the DUT voltage.
Note 8: VCLLO_ and VCLHI_ should differ by at least 700mV.
Note 9: The digital interface accepts +5V, +3.3V, and +2.5V CMOS logic levels. The voltage at VL adjusts the threshold.
Note 10: Guaranteed by design.
Note 11: Settling times are to 0.1% of FSR. CX_ = 60pF.
Note 12: All settling times are specified using a single compensation capacitor (CX_) across all current-sense resistors. Use an indi-

vidual capacitor across each sense resistor for better performance across all current ranges, particularly the lower ranges.
Note 13: The propagation delay time is only guaranteed over the force-voltage output range. Propagation delay is measured by

holding VSENSE_ steady and transitioning THMAX_ or THMIN_.
Note 14: Maximum serial clock frequency may diminish at VL < +3.3V.

AC ELECTRICAL CHARACTERISTICS (continued)
(VCC = +12V, VEE = -7V, VL = +3.3V, CCM_ = 120pF, CL = 100pF, TA = +25°C, unless otherwise noted. Specifications at TA = TMIN
and TA = TMAX are guaranteed by design and characterization. Typical values are at TA = +25°C, unless otherwise noted.) (Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

SCLK Fall to DOUT Valid tDO 22 ns

CS Low to SCLK High
Setup

tCSS0 10 ns

SCLK High to CS High
Hold

tCSH1 22 ns

SCLK High to CS Low
Hold

tCSH0 0 ns

CS High to SCLK High
Setup

tCSS1 5 ns

DIN to SCLK High Setup tDS 10 ns

DIN to SCLK High Hold tDH (Note 13) 0 ns

CS Pulse-Width High tCSWH 10 ns

CS Pulse-Width Low tCSWL 10 ns

LOAD Pulse-Width Low tLDW 20 ns

VDD High to CS Low
(Power-Up)

(Note 13) 500 ns
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_______________________________________________________________________
(VCC = +12V, VEE = -7V, CL = 100pF, CCM_ = 120pF, CCX_ = 60pF, RL to +2.5V, range A: R_A = 15.6Ω, RL = 70.3Ω; range B: R_B =
500Ω, RL = 2.25kΩ; range C: R_C = 5kΩ, RL = 22.5kΩ; range D: R_D = 50kΩ, RL = 225kΩ; range E: R_E = 500kΩ, RL = 2.25MΩ, TA
= +25°C.)

TRANSIENT RESPONSE
FVMI MODE, RANGES A, B, C

MAX9551 toc01

20μs/div

IN_
5V/div

0

FORCE_
5V/div

0

TRANSIENT RESPONSE
FVMI MODE, RANGE D

MAX9551 toc02

100μs/div

IN_
5V/div

0

FORCE_
5V/div

0

TRANSIENT RESPONSE
FVMI MODE, RANGE E

MAX9551 toc03

1ms/div

IN_
5V/div

0

FORCE_
5V/div

0

TRANSIENT RESPONSE
FVMV MODE, RANGE C

MAX9551 toc04

20μs/div

IN_
5V/div

0

FORCE_
5V/div

0

TRANSIENT RESPONSE
FIMI MODE, RANGES A, B, C

MAX9551 toc05

20μs/div

IN_
5V/div

0

FORCE_
5V/div

0

TRANSIENT RESPONSE
FIMI MODE, RANGE D

MAX9551 toc06

100μs/div

IN_
5V/div

0

FORCE_
5V/div

0

TRANSIENT RESPONSE
FIMI MODE, RANGE E

MAX9551 toc07

2ms/div

IN_
5V/div

0

FORCE_
5V/div

0

TRANSIENT RESPONSE
FIMI MODE, RANGE C

MAX9551 toc08

40μs/div

IN_
5V/div

0

FORCE_
5V/div

0

IOS vs. POWER SUPPLIES
MAX9951 toc09

VO
LT

AG
E 

(V
)

20

-15

-10

-5

0

5

10

15

3.2 1.8

-0.2

-7

4.4

11.2

VEE

VCC

IOS (MAX)

IOS (MIN)
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________________________________________________________________________

MAX9951 MAX9952

1 48 SENSEA

2 47 FORCEA

3 46 CCA

5, 15,
34, 44

5, 15,
34, 44

VEE

4, 14,
35, 45

4, 14,
35, 45

VCC

6 43 CCOMA

7 42 RAAS

8 41 RAA

9 40 RAB

10 39 RAC

11 38 RAD

12 37 RAE

13 36 RAX

16 33 EXTSELA

17 32 DUTLA

18 31 DUTHA

19 30 HI-ZA

20 29 INSELA

21 28 TEMP

22 27 DGND

23 26 VL

24 25 DOUT

25 24 DIN

26 23 LOAD

DUTLA

DUTHA

= ° ° =
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____________________________________________________________________

MAX9951 MAX9952

27 22 SCLK

28 21 CS

29 20 INSELB

30 19 HI-ZB

31 18 DUTHB

32 17 DUTLB

33 16 EXTSELB

36 13 RBX

37 12 RBE

38 11 RBD

39 10 RBC

40 9 RBB

41 8 RBA

42 7 RBAS

43 6 CCOMB

46 3 CCB

47 2 FORCEB

48 1 SENSEB

49 64 THMAXB

50 63 THMINB

51 62 CLHIB

52 61 CLLOB

53 60 IN0B

54 59 IN1B

CS

DUTHB

DUTLB
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__________________________________________________________________

MAX9951 MAX9952

55 58 MSRB

56 57 AGND

57 56 IOS

58 55 MSRA

59 54 IN1A

60 53 IN0A

61 52 CLLOA

62 51 CLHIA

63 50 THMINA

64 49 THMAXA

— — EP
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RANGE RESISTOR SELECT

IN1_

IN0_

INSEL_

FORCE_

CLLO_

CLHI_

SENSE_

RS
0_

RS
1_

RS
2_

CL
EN

AB
LE

_

FMODE_

MMODE_

IN
M

OD
E_

SCLK

10
TO OTHER PMU CHANNEL

TO EXTERNAL CURRENT BOOSTER
FOR HIGHEST RANGE

AGND

VEE VLVCC

VL
RFS*

SERIAL
INTERFACE

1

0

IOS

DGND

CX_

EXTSEL_ R_X

CM_

1.5MΩ

OR
GATE

1.5MΩ

CC_ CCOM_

DOUT

DIN

THMIN_

THMAX_

*RFS INTERNAL TO MAX9951D/MAX9952D ONLY **CONNECT R_AS AS CLOSE TO RESISTOR “RA” AS POSSIBLE

HI
-Z

M
EA

S_

CS

LOAD

MSR_

HI-Z_

DUTH_

DUTL_

DI
SA

BL
E_

RA

RB

RC

RD

RE

R_A R_AS**R_BR_CR_DR_E

HI
-Z

FO
RC

E

MAX9951
MAX9952

DGND

1

0

1

0

______________________________________________________________________________
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HI-Z_

DUTL_
DUTH_
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FIRST BIT FROM
PREVIOUS WRITE

SCLK

DIN

LAST BIT FROM
PREVIOUS WRITE

INPUT
REGISTER(S)
UPDATED

DOUT

PMU REGISTERS
UPDATED

LOAD

CS

D15 D14 D13 D12 D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 D0

Q15 Q14 Q13 Q12 Q11 Q10 Q9 Q8 Q7 Q6 Q5 Q4 Q3 Q2 Q1 Q0
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FIRST BIT FROM
PREVIOUS WRITE

SCLK

DIN

LAST BIT FROM
PREVIOUS WRITE

INPUT AND PMU
REGISTER(S)
UPDATED

DOUT

LOAD
LOAD = 0

CS

D15 D14 D13 D12 D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 D0

Q15 Q14 Q13 Q12 Q11 Q10 Q9 Q8 Q7 Q6 Q5 Q4 Q3 Q2 Q1 Q0

tLDW

SCLK

DIN D15 D14 D13 D12 D11 D10 D1 D0

tCH

tCLtCSSO

tCSHO

tCSS1

tCSH1

tDH

tDS

tCSWH

D15last D14last D13last D12last D11last D10last D1last D0last

tDO

DOUT

CS

LOAD



LOAD
LOAD

LOAD CS
LOAD

= = = =
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D0 D1 D15

CONTROL
DECODE INPUT REGISTER A INPUT REGISTER B

PMU REGISTER A

SCLK
DIN

PMU REGISTER B

DOUT

LOAD

12

12

TO PMUA

12

TO PMUB

12

12

4

CS BIT BIT NAME

15 INMODE

14 FMODE

13 MMODE

12 RS2

11 RS1

10 RS0

9 CLENABLE

8 HI-ZFORCE

7 HI-ZMSR

6 DISABLE

5 B2

4 B1

3 A2

2 A1

1 C2

0 C1

A2 A1 OPERATION

0 0 Do not update any input register (NOP).

0 1 Only update input register A.

1 0 Only update input register B.

1 1
Update both input registers with the same
data.

C2 C1 OPERATION

0 0 Data stays in input register.

0 1
Transfer PMU-A input register to PMU
register.

1 0
Transfer PMU-B input register to PMU
register.

1 1
Transfer both input registers to the PMU
registers.



= =
LOAD

LOAD

HI-ZFORCE
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A2 A1 C2 C1 PMU-A OPERATION PMU-B OPERATION

0 0 0 0 NOP: data just passes through

0 0 0 1 Transfer PMU register A from input register A. NOP.

0 0 1 0 NOP. Transfer PMU register B from input register B.

0 0 1 1 Transfer PMU register A from input register A. Transfer PMU register B from input register B.

0 1 0 0 Transfer input register A from shift register. NOP.

0 1 0 1
Transfer input register A and PMU register A
from shift register.

NOP.

0 1 1 0 Transfer input register A from shift register. Transfer PMU register B from input register B.

0 1 1 1
Transfer input register A and PMU register A
from shift register.

Transfer PMU register B from input register B.

1 0 0 0 NOP. Transfer input register B from shift register.

1 0 0 1 Transfer PMU register A from input register A. Transfer input register B from shift register.

1 0 1 0 NOP.
Transfer input register B and PMU register B
from shift register.

1 0 1 1 Transfer PMU register A from input register A.
Transfer input register B and PMU register B
from shift register.

1 1 0 0 Transfer input register A from shift register. Transfer input register B from shift register.

1 1 0 1
Transfer input register A and PMU register A
from shift register.

Transfer input register B from shift register.

1 1 1 0 Transfer input register A from shift register.
Transfer input register B and PMU register B
from shift register.

1 1 1 1
Transfer input register A and PMU register A
from shift register.

Transfer input register B and PMU register B
from shift register.



%

HI-ZMSR HI-Z_
HI-Z_ Ω

HI-Z_
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* =

INMODE* FMODE MMODE HI-ZFORCE PMU MODE 
FORCE 

OUTPUT 
MEASURE 
OUTPUT 

ACTIVE 
INPUT 

0 0 1 1 FVMI Voltage IDUT VIN0

1 0 1 1 FVMI Voltage IDUT VIN1

0 0 0 1 FVMV Voltage VDUT VIN0

1 0 0 1 FVMV Voltage VDUT VIN1

0 1 1 1 FIMI Current IDUT VIN0

1 1 1 1 FIMI Current IDUT VIN1

0 1 0 1 FIMV Current VDUT VIN0

1 1 0 1 FIMV Current VDUT VIN1

X 0 1 0 
FNMI 

(range E only) 
High-

Impedance 
IDUT X 

X 0 0 0 FNMV 
High-

Impedance 
VDUT X 

0 1 0 0 Termination Voltage VDUT VIN0

1 1 0 0 Termination Voltage VDUT VIN1

0 1 1 0 Termination Voltage IDUT VIN0

1 1 1 0 Termination Voltage IDUT VIN1

RS2 RS1 RS0 RANGE
NOMINAL

RESISTOR VALUE
(Ω)

0 0 X ±2μA R_E = 500k

0 1 0 ±20μA R_D = 50k

0 1 1 ±200μA R_C = 5k

1 0 0 ±2mA R_B = 500

1 X 1 ±64mA R_A = 15.6

1 1 0 External —

HI-ZMSR HI-Z_ MSR_

1 1 Measure output enabled 

0 1 High impedance 

1 0 High impedance 

0 0 High impedance 



CS

LOAD LOAD

______________________________

±

±

VMAXCURRENT = VIOS + 4V

VMINCURRENT = VIOS - 4V

VIOS = VEE + 6.8V

VIOS = VCC - 6.8V

±
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* > > MAX9951
MAX9952

MAIN AMP

CURRENT-
SENSE AMP

CCOM_ EXTSEL_

FORCE_

SENSE_

PMU

DUT

REXT

RA

RE

R_E

R_AS

R_A

R_X

50ΩIN_

MSR_

x4

X A

A

E
E

DISABLE CONDITION DUTH_ DUTL_

0 X High-Z High-Z 

1 VMSR_ > VTHMAX_ and VTHMIN_ 0 1 

1 VTHMAX_ > VMSR_ > VTHMIN_ 1 1 

1 VTHMAX_ and VTHMIN_ > VMSR_ 1 0 

1 VTHMIN_ > VMSR_ > VTHMAX_* 0 0 



Ω

•

•

•

•

•

•

•

•

VMSR_ = IFORCE_ x RSENSE x 4
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IN1_

AV = +4

DUT

DUTGND

MSR_

FORCE_

SENSE_

RSENSE

FMODE RANGE B2 CURRENT LIMIT

X Any 0 65mA to 92mA

0 A 1 65mA to 92mA

0 B 1 5mA

0 C 1 500μA

0 D 1 50μA

0 E 1 5μA



•

•

•

•
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IN1_

MSR_

AV = +4
DUT

DUTGND

FORCE_

SENSE_

RSENSE

IDUT_  

VDUT_
 

 IMIN IMAX

VEE + 5V

VEE + 2.5V

VCC - 5V

VCC - 2.5V



°
°
Ω

TDIE = (100) x VTEMP - 273 [°C]
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______________________________
PROCESS: BiCMOS

______________________________

PART DESCRIPTION

MAX9951DCCB Internal 10kΩ force-sense resistor

MAX9951FCCB External force-sense resistor

MAX9952DCCB Internal 10kΩ force-sense resistor

MAX9952FCCB External force-sense resistor
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