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PART DESCRIPTION

MAX9951DCCB | Internal 10kQ force-sense resistor
MAX9951FCCB External force-sense resistor
MAX9952DCCB | Internal 10kQ force-sense resistor
MAX9952FCCB | External force-sense resistor
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ABSOLUTE MAXIMUM RATINGS

VEC IO AGND ...t +20V
VEETO AGND ..ot -15V
Voo to VEE ... +32V

VLto AGND........
AGND to DGND.............. . .
Digital Inputs/Outputs ........cccccovviviiiiiiiis -0.3Vto (VL + 0.3V)
All Other Pins to AGND .................... (VEg - 0.3V) to (Ve + 0.3V)
Continuous Power Dissipation (Ta = +70°C)
MAX9951_CCB (derate 43.5mW/°C above +70°C).....3478mW
MAX9952_CCB (derate 1256mW/°C above +70°C)...10,000mW

06JA MAX9951_CCB
6Jc MAX9951_CCB
6JA MAX9952_CCB
6Jc MAX9952_CCB
Junction Temperature
Storage Temperature Range

............................. -65°C to +150°C

Operating Temperature Range (commercial) ........ 0°C to +70°C

Lead Temperature (soldering 10s)

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.

DC ELECTRICAL CHARACTERISTICS

(Vee = +12V, VEE = -7V, V| = +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 1)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX UNITS
FORCE VOLTAGE
Force Input Voltage VINO_, )
Range VINT_ VEE + 2.5 Vce-25 %

Vce = +12V, VEg = -7V -2 +7
DUT current at full scale ce EE
Forced Voltage VpuTt Vce = +18V, VEg = -12V -7 +13 Y
DUT current =0 VEE + 2.5 Vce-25

Input Bias Current +1 HA
Forced-Voltage Offset VFOs -25 +25 mV
Forced-Voltage-Offset o
Temperature Coefficient +100 WVFC
Forced-Voltage Gain VFGe | Nominal gain of +1 -1 0.005 +1 %
Error
Forced-Voltage-Gain o
Temperature Coefficient =10 ppm/°C
Ecr)rrocred—VoItage Linearity VFLER | Gain and offset errors calibrated out (Notes 2, 3) -0.02 +0.02 %FSR
MEASURE CURRENT
Measure-Current Offset IMOS (Note 2) -1 +1 %FSR
Measure-Current-Offset o
Temperature Coefficient 20 ppm/°C
Measure-Current Gain o
Error IMGE (Note 4) 1 +1 %
Measure-Current-Gain o
Temperature Coefficient *20 ppM/*C
Linearity Error IMLER g\z?ezgd (S)ff';“;et errors calibrated out -0.02 +0.02 %FSR
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DC ELECTRICAL CHARACTERISTICS (continued)
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(Vce = +12V, VEE = -7V, VI = +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 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Measure-Output-Voltage Vios_ = VDUTGND -4 +4
Range Over Full-Current VMSR Vv
Range Vios_ =4V + VDUTGND 0 +8
Current-Sense Amp .
\Y Relative to V -0.2 4.4 v
Offset-Voltage Input 108 elalive 1o VDUTGND *
Rejection of Output-
Measure Error Due to o
Common-Mode Sense CMVRLER | (Notes 4 and 6) +0.001  +0.007 | %FSR/NV
Voltage
Range E, R_E = 500kQ -2 +2
Range D, R_D = 50kQ -20 +20 HA
Measure-Current Range Range C, R_C = 5kQ -200 +200
Range B, R_B = 500Q -2 +2 A
m
Range A, R_A = 15.6Q -64 +64
FORCE CURRENT
Input Voltage Range for N Vios_ = VDUTGND -4 +4
Setting Forced Current VlNO—' Vv
Over Full Range INT_" | Vios_ = 4V + VDUTGND 0 +8
Current-Sense Amp .
Offset-Voltage Input Vios Relative to VpuTtGND -0.2 +4.4 \
IOS_ Input Bias Current +1 pA
Forced-Current Offset (Note 2) -1 +1 %FSR
Forced-Current-Offset o
Temperature Coefficient *20 PPM/C
Forced-Current Gain (Note 4) A +1 %
Error
Forced-Current-Gain o
Temperature Coefficient 20 ppm/°C
Forced-Current Linearity Gain and offset errors calibrated out o
Error IFLER (Notes 2. 3, 5) -0.02 +0.02 %FSR
Rejection of Output Error
Due to Common-Mode CMRIoER | (Notes 4 and 6) +0.001  +0.007 | %FSR/V
Load Voltage
Range E, R_E = 500kQ -2 +2
Range D, R_D = 50kQ -20 +20 pA
Forced-Current Range Range C, R_C = 5kQ -200 +200
Range B, R_B = 500Q -2 +2 A
m
Range A, R_A = 15.6Q -64 +64
/XU 3
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DC ELECTRICAL CHARACTERISTICS (continued)

(Vce = +12V, VEE = -7V, VI = +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 1)

PARAMETER | SYMBOL | CONDITIONS | miNn  TYP  mAX | uniTs
MEASURE VOLTAGE
Measure-Voltage-Offset VMOS -25 +25 mV
Gain Error VMGER | Nominal gain of +1 -1 +0.005 +1 %
[/ilszz:s I;/rtilc’:?ge VMLER g\z?ezn; gyffg)et errors calibrated out 002 4002 %FSR
Measure-Output-Voltage DUT current at full scale Ve = +12V, Veg = -7V 2 il
Range Over Full DUT VMSR Vee = +18V, VEg=-12V -7 +13 \Y
Voltage DUT current = 0 VEE + 2.5 Vee - 25
FORCE OUTPUT
ng;rset?tte Leakage A +1 nA
Short-Circuit Current ILIM- -92 -65 mA
Limit ILIM+ +65 +92
Force-to-Sense Resistor RFs D option only 8 10 12 kQ
SENSE INPUT
Input Voltage Range VEE + 2.5 Vce-25 \
Leakage Current F option only -1 +1 nA
COMPARATOR INPUTS
Input Voltage Range VEE + 2.5 Vcec-25 \
Offset Voltage -25 +25 mV
Input Bias Current +1 pA
VOLTAGE CLAMPS
Input Control Voltage Vewo., VEE + 2.4 Vece-2.4 Vv
VCLHI_
glcimufazj/sltage (Note 7) -100 +100 mV
DIGITAL INPUTS
. VL =5V +35
LR&‘; :')gh Voltage Vih  |vL=33v +2.0 v
Vi =25V +1.7
Input Low Voltage Vi VL =5V or 3.3V +0.8 v
(Note 8) VL =25V +0.7
Input Current IIN +1 pA
Input Capacitance CIN 3.0 pF
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DC ELECTRICAL CHARACTERISTICS (continued)

(Vce = +12V, VEE = -7V, VI = +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 1)

PARAMETER | SYMBOL | CONDITIONS | MIN TYP MAX UNITS
COMPARATOR OUTPUTS
Output High Voltage VOH Vi = +2.375V to +5.5V, Rpup = 1kQ Vi -0.2 V
Output Low Voltage VoL VL = +2.375V to +5.5V, Rpyp = 1kQ +0.4 Vv
e . B
High-Impedance-State
OL?tput gapacitance 6.0 PF
DIGITAL OUTPUTS
Output High Voltage VoH 'rglggvel;“éé\ﬁ[) +2.375V10 +5.5V, Vi -0.25 v
Output Low Voltage VoL lrglL;Iiv:e_thlsAéxLD: +2.375V 10 +8.5V, +0.2 v
POWER SUPPLY
Positive Supply Vce (Note 1) +10 +12 +18 \
Negative Supply VEE (Note 1) -15 -7 -5 Vv
Total Supply Voltage Vce - VEE | (Note 9) +30 Vv
Logic Supply VL +2.375 +5.5 \
Positive Supply Current lcc 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 IbgND | No load, all digital inputs at rails 1.4 mA
Power—SuppIy Rejection PSRR 1MHz, measured at force output 20 dB
Ratio 60Hz, measured at force output 85

MAXIMN 5
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AC ELECTRICAL CHARACTERISTICS

(Vce = +12V, VEg = -7V, VL = +3.3V, Ccm = 120pF, C = 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 1)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS
FORCE VOLTAGE (Notes 10, 11)
Range E, R_E = 500kQ 150
Range D, R_D = 50kQ 50
Settling Time Range C, R_C = 5kQ 20 30 us
Range B, R_B = 500Q 20
Range A, R_A = 15.6Q 25
FORCE VOLTAGE/MEASURE CURRENT (Notes 10, 11)
Range E, R_E = 500kQ 500
Range D, R_D = 50kQ 100
Settling Time Range C, R_C = 5kQ 30 55 us
Range B, R_B = 500Q 25
Range A, R_A = 15.6Q 25
Range Change In additiqn to force-voltage and measure-current
Switching settling times, range A to range B, R_A = 15.6Q, 12 us
R_B = 500Q
FORCE CURRENT/MEASURE VOLTAGE (Notes 10, 11)
Range E, R_E = 500kQ 2500
Range D, R_D = 50kQ 350
Settling Time Range C, R_C = 5kQ 30 60 us
Range B, R_B = 500Q 25
Range A, R_A = 15.6Q 25
Range Change In ac.jditic.m to force-current and measure-voltage
Switching settling times, range A to range B, R_A = 15.6Q, 12 ys
R_B = 500Q
SENSE INPUT TO MEASURE OUTPUT PATH
Propagation Delay CLMsR = 100pF 0.2 us
MEASURE OUTPUT
o
COMPARATORS (CLcomp = 20pF, Rpup = 1kQ)
50mV overdrive, 1Vp-p, measured from input-
Propagation Delay threshold zero crossing to 50% of output voltage 75 ns
(Note 12)
Rise Time 20% to 80% 60 ns
Fall Time 80% to 20% 5 ns
SERIAL PORT (V| = +3.3V, Cpout = 10pF)
Serial Clock Frequency fSCLK (Note 13) 20 MHz
SCLK Pulse-Width High tcH 12 ns
SCLK Pulse-Width Low tcL 12 ns
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AC ELECTRICAL CHARACTERISTICS (continued)
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(Vce = +12V, VEg = -7V, VL = +3.3V, Ccm = 120pF, C = 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 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
SCLK Fall to DOUT Valid tbo 22 ns
CS Low to SCLK High
Setup tcsso 10 ns
SCLK High to CS High
Hold tcsH1 22 ns
SCLK High to CS Low ; 0 ne
Hold CSHO
CS High to SCLK High
Setup tcsst 5 ns
DIN to SCLK High Setup tDs 10 ns
DIN to SCLK High Hold tDH (Note 12) 0 ns
CS Pulse-Width High tCSWH 10 ns
CS Pulse-Width Low tcswiL 10 ns
LOAD Pulse-Width Low tLow 20 ns
Vpp High to CS Low
(Power-Up) (Note 12) 500 ns

Note 1: The device operates properly with different supply voltages with equally different voltage swings.

Note 2:

Note 3:
Note 4:
Note 5:
Note 6:
Note 7:
Note 8:
Note 9:
Note 10:
Note 11:

Note 12:

Note 13:

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.

Case must be maintained £5°C for linearity specifications.

Tested in range C.

Current linearity specifications are maintained to within 700mV of the clamp voltages when the clamps are enabled.
Specified as the percent of full-scale range change at the output per volt change in the DUT voltage.

VeLLo_ and Vel should differ by at least 700mV.

The digital interface accepts +5V, +3.3V, and +2.5V CMOS logic levels. The voltage at V| adjusts the threshold.
Guaranteed by design.

Settling times are to 0.1% of FSR. Cx_ = 60pF.

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.
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_.

Maximum serial clock frequency may diminish at V| < +3.3V.

MAXIMN 7
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BT (BRI

(Vce = +12V, VEg = -7V, CL = 100pF, Ccm_ = 120pF, Ccx_ = 60pF, RL to +2.5V, range A: R_A = 15.6Q, RL = 70.3Q; range B: R_B =
500Q, RL = 2.25kQ; range C: R_C = 5kQ, R = 22.5kQ; range D: R_D = 50kQ, R| = 225kQ; range E: R_E = 500kQ, R = 2.25MQ, Ta
= +25°C.)
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62 51 CLHIA | PMU-ARGSAF(HLFEHI A . 1L B34 (P AL F

63 50 | THMINA | PMU-ARTECFR ARG IHUR IS A . yPMU-AT i 0k Bt 630 o FE T TR

o4 49| THMAXA | PMU-AST Ho R a0 TR FRAIA . Y PMU-ABTLL BRI el B TR
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ThEETER

TO EXTERNAL CURRENT BOOSTER
FOR HIGHEST RANGE
f [
il
—\/\R/E\f i
—\/S/D\f
RC
—~\V\VN——o
RB
~M————9
oM RA
— —~W—o
Vee Ve VL q
U cC_ CCOM_ EXTSEL_ | RX |R_E |RD |RC|RB |R.A
. ——y \
~o——+
N ——Oat RANGE RESISTOR SELECT
S| > R RCRCEEEED FORCE_
G A —
INSEL_ —
Y A
15MQ
]
DGND
108 CLLO_
\.I_II |
2 o
g gl |l =
= | 2| 2|3
s - , v1—0 CLHI
- —O/‘./
SCLK > U
o _ SERIAL :
> INTERFACE Fuione.
DIN >
DOUT Moe
s o e 10 §RFS‘
2| |Z T0 OTHER PMU CHANNEL
2| (&
15MQ SAES
_ HE
HIZ_ ® iy
MSR :
- o0 | SENSE_
J |
’_/¢/| + THMAX_
DUTH_ |
e MAXIM
MAX9951
/O/I 71| MAX9952
DUTL_ |
- THMIN_
1
—AGND DGND
*Res INTERNAL TO MAX9951D/MAX9952D ONLY
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HI-Z_

bl
AR S [ A L 5 R Y BB (Voo M VEE), MAX9951/MAX9952
B TN 28 B 3 T B B R YE L -2V B 4TV E-TV R 413V, Xk
o T I IR K £ O4mA Y FLI L e G R R S
H£2pA. X T HEFTEE K T64mA M E I, 7R ASME
FRHUK AR .

MSR_¥ii i HL 55 57 0 H R Bl FRL A IE L . HI-Z_ & 91K
BT, MSR_BEAMGMEG . &P, E B iAo
TR gL A TR, RERAE 1K (DUTL.) #1 “idm”
(DUTH_) MRS . B4 L a4 i A vl B
S, XL R ol 37 A9 FORCE_FISENSE_Z 3 ,
DL K 4 THI Y B4 R 97 . FORCE_ %ttt LA & (CLHL) FMIE
(CLLO_) WAL FEFE A7, AT A H e PR 1 A6 20 5815 52 1)
LT . H PMUASE 38 43 31 26 428 1) 799 A4 4 ol FL A AL i 42
TR R .

Wik S H N EE T

FEiTHEO
MAX9951/MAX9952 % Fi#sifE ) 3£ SPI/QSPI™/MICROWIRE™
A RATIR O . — BB A B A A, B AMSB
SRR INDOUT S 4 . Xk o oy =X ml se 8l 24>
A REER. K. 23S T RO FE.

FiTiHOTAE
BT BMWEM g (B4). S NPMUEH — AN A1
4, BTGNS O ASLE. B81PMULA — M
i A PR ABUE M PMU 77 8% . $Uds 76 2 ;X PMU %F
TFA 2 TR S X PMUF= A 5600 . 3 Fh 25 77 ¢ TiC B 465 14 o
YRR ) SR PMU SR 3 A AT 8%, RG-S
AW G BRI RIPMU T F 489, LIS PMUIIRERE 2
AHRZ AR . 1% A7 A7 # e B 25 4 10 m AR 3 PMU BR0HE 26 A Hf
OGN, SABAEPMUMIRE. Hitt, Z%PMUREHES
Hee PMU S 4 R B Hr «

cG66XVYIN/LG66 XYV

cs

DO D1 D2 D3 D4 D5 D6

w

LOAD

REGISTER(S)
SCLK UPDATED

D7

INPUT

D8 D9 ) D10 ¥ D11 X D12 ) D13 Y D14 ) D15

!

FIRST BIT FROM LAST BIT FROM
PREVIOUS WRITE PREVIOUS WRITE
PMU REGISTERS

UPDATED

B 1. A5 07

QSPIE Motorola, Inc. B FT#5 »
MICROWIRE 42 National Semiconductor Corp. H R #7 -
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cs

INPUT AND PMU

REGISTER(S)
SCLK UPDATED

“

DO D1 D2 D3 D4 D5 D6 D7 D8 D9 ) D10 f D11 Y D12 ) D13 Y D14 f D15

T
T
pum

FIRST BIT FROM LAST BIT FROM
PREVIOUS WRITE PREVIOUS WRITE
LOAD
LOAD=0

B 2. [F] A6 09 5 L1 7

SCLK

.3 3. toH ' —»3 foswH ‘—

tos —h: 34—

S R
DOuT DOIast>< D1last >< D2last >< D3last >< Dé4last >< D5last e o o D14Iast>< D15last ><

thp — > —

tLow —>3 34—

[ 3. CEAR L1 P
14 MAXIMN
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CS —»g
SCLK —»f
DIN —

— DOUT

SHIFT REGISTER /16

i“ 12

Y Y

CONTROL

DECODE  —=| INPUT REGISTER A —| INPUT REGISTER B

12 12

A Y
— PMU REGISTER A
LOAD

12 12
\/

TO PMUA TO PMUB

PMU REGISTER B

&1 4. Wik PMU £ [0 J7 HE[F]

# FHCOAD ¥ T A iy A 35 17 f B8 57 45 25 A PMU B 1748 -
TN COAD 75 B8 §i77 24 A 5 17 2 iR R T, S
23 (43% 3 PMU 1745 -

LEHF TN
MAX9951/MAX9952 % FHMSBSE 3 G H BB, e firn.

PMUE#]

FHAH R B8 X6 7 A4~ PMU [A] B mFE 77 B — AN 160 7. RL4%
B 23 BN 4> PMU 2t R 00 75 B2 A 16675

k07 48 € o 0L 37 7 e S5 iR i A . 2000 T
HhERL R ZhfE -

CIRIC21 B 2 BE B HESE ASE — 2 PMUZF 7 9% . XA
FEHIOL Y S 5 COAD i AL . CSBEAS w5 o s 3k
TRFHLE W EAE, L OAD % A AT 72 AT AT I [R] B Bde 58 A
PMUZ 748 . M4C1EC22 — NP, A PMUZF
TEa N L. 3V 1 X A AL Sh e

NOP #:4EERALl = A2 =Cl =C2 =0. MEF, BHIEAER
7 A7 AT A 2 AR g R RIR S

MAXIMN

Wik = H T

x1. (LRI
BIT BIT NAME
15 (MSB) INMODE
14 FMODE
13 MMODE
12 RS2
11 RS1
10 RSO
9 CLENABLE
8 HI-ZFORCE
7 HI-ZMSR
6 DISABLE
5 B2
4 B1
3 A2
2 Al
1 c2
0 (LSB) CH
F2. ks
BIT 3) | (BIT 2
( 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 Update both input registers with the same
data.
F3. EHI
BIT 1 BIT 0
( c2 )| c1 ) OPERATION
0 0 Data stays in input register.
0 ’ Transfer PMU-A input register to PMU
register.
1 0 Trahsfer PMU-B input register to PMU
register.
1 ’ Transfer both input registers to the PMU
registers.
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Cl = C2 = O ¥ th S AL A7 77 An (538 B4 A FFAT AT, 10

RNEABE R PMUTFF45 (FRIELOAD WAKH ). iXHE,
4 7T LUFE DU 9 LOAD fir £ 85 £ 4 4 T 87 8 PMU
FAFAe . FARGE T EEHRIAMM AR AT REH & . 24U —
ANPMU R B 47 B 87, 55— ANPMU i A 35 7%
AR FE R . R, XTPSPMU BF A28 e 4 5 i

—NPMU RUH Bofis 2 47 Rl im0 53 — A4S PMU £ 55 5 24 |y

RE.

R4, B REHI R AEATIZ E /T PMUR(E

B EFE
5 1 5 09 D A o7 6 B R TR 1) Iz & TAE 5K . INMODE
PR AN i A4 I L 2 — . FMODEE# PMU fin#k
MR B FE I . MMODE G4 DUT LR st DUT i i ik 2
MSR_. HI-ZFORCE "I ¥ 3R sl i K & T = B S
WA T 25 B AT & TR

BIT (3:2) BIT (1:0)
PMU-A OPERATION PMU-B OPERATION
A2 A1l C2 C1
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 ’ 0 ’ Transfer mpu? register A and PMU register A NOP.
from shift register.
0 1 1 0 Transfer input register A from shift register. Transfer PMU register B from input register B.
0 1 1 1 Transfer |nqu register A and PMU register A Transfer PMU register B from input register B.
from shift register.
1 0 0 0 NOP. Transfer input register B from shift register.
1 0 0 Transfer PMU register A from input register A. Transfer input register B from shift register.
’ 0 ’ 0 NOP. Transfe.r mpult register B and PMU register B
from shift register.
1 0 1 1 Transfer PMU register A from input register A. Transfe.r mpult 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 mqu register A and PMU register A Transfer input register B from shift register.
from shift register.
1 1 1 0 Transfer input register A from shift register. Transfer mpult register B and PMU register B
from shift register.
’ ’ ’ ’ Transfer input register A and PMU register A Transfer input register B and PMU register B
from shift register. from shift register.
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#x5. PMUnE N S5k HE
(BIT 15) (BIT 14) (BIT13) (BIT 8) PMU MODE FORCE MEASURE ACTIVE
IN MODE* F MODE M MODE HI-ZFORCE OUTPUT OUTPUT INPUT
0 0 1 1 FVMI Voltage IDuT VINO
1 0 1 1 FVMI Voltage IDuT VIN1
0 0 0 1 FVYMV Voltage VpuUT VINO
1 0 0 1 FVYMV Voltage VpuT VIN1
0 1 1 1 FIMI Current IDuT VINO
1 1 1 1 FIMI Current IDUT VIN1
0 1 0 1 FIMV Current VpuTt VINO
1 1 0 1 FIMV Current VpuT VIN1
FNMI High-
X 0 ! 0 (range E only) Impegance Ibur X
High-
X 0 0 0 FNMV Impegame VpuT X
0 1 0 0 Termination Voltage VpuUT VINO
1 1 0 0 Termination Voltage VpuT VIN1
0 1 1 0 Termination Voltage IDuT VINO
1 1 1 0 Termination Voltage IDuT VIN1
*INSEL =0
*6. BiUEERRF i BRI 1R
BIT12) | BT 11) | @IT 10) NOMINAL ?’E%’J%E@E‘/\H:%RSO\ RSTFIRS24% i FI (J]D\%Ji‘EE‘bﬁ) f;
Rs2 | Rrs1 | Rso |RANGE | RESISTORVALUE|  MI (WIS ) i G H . 6% i T i i s
©) ] 0 47 5 P
0 0 X +2UA R_E = 500k
0 1 0 | zo0pA R_D = 50k FHT £ RE
0 1 1 +200pA R_C =5k CLENABLE v}y 18 45 & B S, (8 6 o 28k iy ) FbL T 4507
1 0 0 +2mA R_B =500 poBe i ol R o T VAR i VAR W = B i (S R =
1 X 1 +64mMA RA=156 5% ¥ 1Al
1 1 0 External —
T2 % i = P #
ff FTAT-ZMSR ¥ il i 8 HT-Z_ i A, MSR_A] SZ B ALt U
R7. MSR_#HIHEER (R BELRAS . HIZ i 1L SMQELRH P #B LR B Ve . XA
(BIT 7) HI-ZMSR HI-Z_ MSR_ %*é%ﬁﬁ “?l”g%\}a%%” NéSR_ﬁ:fJﬁE;] :fé\@ﬁ;f $£ ’
Al HI-Z_ SCB £ A~PMU MSR_fii i i 4MBE . %7
(1) 1 Mea:lure output enabled LB T MSR_ Bt 9 JL bt R
igh-Impedance
1 0 High-Impedance g (DOUT)
0 0 High-Impedance

et R B R AT AL A AR AR Y B — W, FESCLK R
TR FEHH . 165080 EH 2 5, DOUTH 17 H
WA BTEIRTFE—O . XFE, HEA LR FADOUTHIH
[ Y 4G AR 55 7 S B T 2 A
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EHHEGE SN R
e AT I 5 AR AL A, A0SR CS SR MK L - SR )5 ik (o]
R HLE, A B A R 0 B K A B PMU B 7 8% . 1%
Bt 03 BE A~ 2 SP/QSPYMICROWIRE # [ AR HE N BE . It
Pk B E SN LOAD I BE, LT HLOAD E1KK.

LB 7%

P LL AR E O o ey, FSRIEMIMSR_. THMAX_
FMITHMIN_#% & & s i s . ARTIR . i 38
Ttk S, s/ — A2 AR AL, %
it E TR, (RMRIR A . E8ULH TMAX9951/
MAX9952 Eb i 2 i BPIR 7

N EES
EMEEE (FV) #X T, FORCE_fi Hi v A4 B 5 % A
R EMIE . FEMZE (FI) #:0F, FORCE_#iH
vty o ) FRL R S A IR R E EE . IE BT H PMU,
JoimzEk (FN) #58F, FORCE_ =i .

MR (MI) #2F, MSR_ % H % A9 B R 5
FORCE_ Ry L B IE b . 1E B i PMU .

EME T (MV) BE2F, MSR_ i i A9 B 5 SENSE_
i AR E R IE FE

BRI kS

REEE#HA

TOS Sz LY I 0K #5 1  ab ii A « FEL AL A S R 88 5
AFEHIHEE INO_SKINI_) #¥# mim#DUTH (FI), ¥

K8 ILRBHEHER

BIT 6 _— —_——
ﬁ 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

CIEH TAEM 72 Vigax > Viavin- H2 Vi > Viavax A&
1 FE R #R B A P22 AT o] ]

18

FWs ik B DUT B 3 % 4 o MSR_fj i FLHE (MID). 24
10S A% FDUTGND (DUT L AGNDHLE, {8 EDACH!
ADC i iz B AR A2 %) NEET, W T iR 0
i B FR R L R T B -4V B +4V . ATE FHFI10S k&Y
HB S HLH B %5 A DU i R R YE Y, i,
IOSYE M T +4VELIER, X T 79 12 7% B Y ) B i [l AR
HOZE+8V.
PUF A5 HE T 5 5 A B 5300 S8 B AR G 8 09 B> H
Ui e I /MBI R K

VMAXCURRENT = V|0S + 4V

VMINCURRENT = V|0S - 4V
XFIOS i A FE BT84, DAH MSR_fii 4R IR 5 Ve at
Vec IR HLE R Z M K TF2.8V. Fln, i E h+10V
FI-SVES, 7R MSR_fi 2 IE R I 7E-2.2V £ +7.2V LA .
R, ¥IOSKEE+.8VEL32VZIE. WHRIOS AL
JEE, MIMSR_fiH T RE& =L, T RAHRAF AR
TR IOS A4 BIR il {2 -

#/hVios = VEE + 6.8V

&K Vios = Vee - 6.8V

FFRABREENBETY ERS
MAX9951/MAX9952 () i Hi FL Ittt K H A +64mA, A ]
SNER G R A SE B K R TE E (E5). LEfE
/IS

Rext
RA

RE

CCOM_

EXTSEL_ [ R_X | R_LA | R_E

gi % \:7
CURRENT-\**
SENSE AMP

VIN_ 50Q
FORCE_ Y DUT

2

4

MAIN AMP

NAXIN
MAX9951
MAX9952

SENSE_

MSR_ | g [

5. A1 EBEE LY

PMU

MAXIN
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AP Y = A EXTSEL_¥or i . %% i ok g 4
sy R4 . CCOM_IE RIMIZzrh#s A, PIHFE
I — N 50QBR L FLRH . Ke AMEREE g (19 % H 5 A1 R i A
TEL B Rpxer A B2 PR R R _X O AHGE . BB Rpxr Y 59 — Uiy
R FORCE_. s AR s (19 S0 56

B [ #EH{iT

HLREFF O ] TRR HIFORCE_Sir Hi, I TAE T A ME R H
TIGFE N . AR CLHL FICLLO_¥#% B4 E. M
FORCE_ %t Fa & ol & 5 2 D fig, 15 SENSE_%i A L
Exx. g, FMNAEFIER NEER. RAK
FORCE_70.7V AL FORCE_{K0.7V AU 5 ML L IE ,  DURAIE
PMUIE# T.1E.

R BR %
FEL L Ak T4 B2 A5 LA AT FEL T PR {22 TEJ B, FORCE_FR
TR (FRKME 92mA) AEHH fR MEAE R AFAMSR_firth . H
WK T Em i B ET, MSR_HER KT +4V; H
ANT il RS, MSR_HLE/NT-4V. thsh, F
FHER AT 4 O B2 AL AT SEBL2.5 5 T4 PR FRL L ¥ L A PR AT VS L«
FO% T LI PR 9 A -

RIGTFXFIIEFF XA L

WA BT % (SPDT) T %X EPMUM LIE#R. —
AN TF 5 P 1) g AR B SR A I A DUT FL 3t a8 2 DUT HY,
JE, AT E MAX9951/MAX9952 52 i 4% v, it i 2 H I
=P E MSR_BEAGMIDUT HL A R DUTHLEE .

®9. PR

B2
FMODE RANGE (BIT 5) CURRENT LIMIT

X Any 0 65mA to 92mA
0 A 1 65mA to 92mA
0 B 1 5mA

0 C 1 500pA

0 D 1 50pA

0 E 1 5pA

MAXIMN

Wik S H N EE T

W 7 9 I 2 e/ = L (FVMIT) 0090 8 Ha /0 =2
FLE (FIMV) B Ah, X S5 56 (1% 57 45 i FTHI-ZFORCE
RSB T SEBE N A I TAERE . MAX9951/MAX9952
T AR :

o FVMI

o FIMV

e FVYMV

o FIMI

o FNMV

o FNMI ({FEHIE)

o L /M EV

o 2k [T
625 T iz B /0 £ F B K 1) P T B S5 A . FE
/M2 R AT, L I A 2 9 AR N E R
(R_AZER_E) HEMSR_fi i $E it —4~FL . SENSE_R
HEDUT ERYHE, FR 200 S8 vp i) 45 3 S i o] H R iR
1Y B AR S A . MSR_ iy i HEL 5 FORCE_HE I A IE HE
HFELITAK:

VMSR_ = IFORCE_ X RSENSE x 4

76 T g L i/ R R R ) P B A . FE
W/ MBERERRXT, S4B IEE (R_LAZR
R_E) W R 2 09 SOAR i A SR R i FL . SENSE_R
FEDUT ERYHLE, FEFEMSR_ iy i 4 (i g i s 5L .

INl_——+
RSENSE

FORCE_

DUTGND

MSR

&1 6. TG ./ / 30 2 L 57 2 R HE 1A
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IN_——+ ;
SENSE FORCE_
ouT
SENSE_ 1
DUTGND
MSR_ —4

- Ipur_

7. Tz e i/ ) LT 2 RERE 1]

BRI
FORCE_. MSR_F L 5 28 7t B A7 10 37 (14 750 B 471 958 i o
fie, ATLUK BB NS GRS, S AR
MSR_FITEL 5 s i 1 RE -5 e PMU U A0 G A58 o i o s
SR . FORCE_fi Hi Y v BHL 25 Ay S B 2% 545 A B
TAEREE, FE—Bupy R nl 4 2 B ek e 25
L HFORCE_. MSR_FIH e i oy i PR 2

BWAESHEE

PP A A5 5 INO_RITINT_ 9 4 — /> #8 mT A9 dil fo 28 P 1
AR . X RO, PSS RPN
BAE, "L SR ATHE O SUINSEL_#FAT iR . s, B4
A AFS AT TR — A IR T e (R R AL -

FEHE IR

FORCE_FISENSE_#i A\ 5 AT-fa] FL J FiL 2 A S s, 542>
ZEMR PR Z IR

20

8. PMU i 7 [

TIEEXFIEEZT AT
MAX9951/MAX9952 % H5e & Ja Wiy FFoe it 72 , DA/ Mk
W . B AR FE AT 2 BE IR RERRAIG T 0 Bk

DUTHE JE#EIE5 DUTE i #0
HBIEHBEXF

DL LR ZZFR 1 7 PMU BT BE 45 {1t A9 SZpRDUT HA % -

o BHFHUKAS ML T EA BRI AR, BRELES
R L AR 2.5V, S EE k.

o FELIT 0 PR 00 45 FELBHL L2 R 56 000 REL EL ER B £ A0 S R 8 T =
AR RS . BRI, B R SR (E
2.5V.

o HLURHL R 31

o DUT 5 PMU 3 i A % B FEAR A

ZB 58 = RIS DU I 520, 845 HY T PMU I i #& i 38

Fl. %F2ZDUT i, DUTHLEEIE N (Vig + 2.5V) Fl

(Vee - 2.5V) ZME) . WFHRAWERDUTHR, FEEEL%

PG, JFFERKHEINEE (Voe - 5V). 22U, *t

FTHRM G DUT LR, 7R R 0E 2o M PR AR, JF7E

WRKHFBESR (Vg + 5V).
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i, DUTHEFIIOS

MAX9951/MAX9952 HA P4~ Rk, AGND (BLfilH) i
DGND ($=#tth). 7EPCAR ¥ AGNDHIDGNDEEAE — L
- MR ATE &4, PMUMNZE L ELIDUTHE &
%, EXFENT, BABEINO_FINI_LIDUTH A2
¥, 04, 10StIDUTHI RS % . IR AT EA L
P A B R BEA T &, EREIOS EDUTHEHLAL .

MSR_fii it ADUTH 2 %

B RT EFIHMEE &
Electrical Characteristics 2 0055 X 2 GEHE ] (1) F % 3
TTT U, HE B P 4G — A5 BT A A 0 A BH 36 1 32
A (CX_). HEERMHBEMR_A. R_B. R_.C. R_DFI
R_E - HUMIF B2 CRA. CRB. CRC. CRD#ICRE, #f
AR AT AL

Wik S H N EE T

B B IR BB A A G5 R AMER A CM_—
EARIE T fe KT R A B i Rt R AL T4
FE AN R S ]

#HF#A (SCLK. DIN. CSFILOAD)
B ARG R, PTRRARME A T, JFRESRE T
TS G B Y IR 5 A AT

mEBES
AR — MR 15 5 TEMP, 7E8SREN
+25°C (298K) Hsf ELARFR i H HL 2 2.98V . 124 Hi HLFE DL
10mV/°C 1Y b 26 BER B 1E OB AE 4k . i B A% Jeede 1)t BEL
ik 15kQ (MAIE). R LI 2 20 e R
TDIE = (100) x VTEMP - 273 [°C]

BR1ES

TRANSISTOR COUNT: 11,000
PROCESS: BICMOS
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SIEIEE

TOP VIEW

| =] THMAXA
[ 2] THMINA
[ 3] CLHIA

| =] cLLOA
=] INoA
B
BEn

[ <] 108

| 53] AGND

| 5] MsrB
E
B

[ =] cLLos
BN

| S ] THMiNg
| & ] THMAXB

/

SENSEA [ 1 | 48 | SENSEB
FORCEA[ 2 | 47 |FORCEB
CCA[ 3] 46]ccB
vee [4] 45 ]vee
Vee [5 ] 4] Vee
CccoMA [ 6 | 43]coomB
rRans [ 7] 42]rBAS
RAA [ 8] MAXI 41]RBA
RAB [ 9 | MAX9%51 40]RBB
RAC [ 10 39 |RBC
RAD [ 11 38 |RBD
RAE [ 12 37| RBE
Rax [ 13 36 | RBX
VCCE EVCC
Vee [15 ] [ 34 ] Vee
EXTSELA [ 16 33 | EXTSELB

DUTLA[ = |
DUTHA [ 5 |
HI-ZA[ 2 |
INSELA[ &3 |
TEMP[ X |
DGND [ R3]
v [53]
DOUT[ R |
DIN[3 |
L0AD[ 3 |
SCLK[X3 ]
[%]
INSELB[ 23 |
A8 [ |
DUTHB [ < |
DUTLB[ & |

TQFP-EPR
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