http://www.eehome.cn

INAKXIMV

Wtk 2 4l E B T

7% HFIE

MAX9951/MAX9952 I % £ ¥l & ¥ 6 (PMU) B A /N 3% o INEE E/MZBRFEVMI)
RF TEMBRMMRGEE RSO, EATES e mEsEEMY)
Sl 3=P ST = b = r
glg?x%(mli)fmﬁ B AN E I SR T ZPMU Y o TN R E(FVMY)

e Eg 32 I E d i
MAX995I/MAX99S2 A4 KA Y LB HLIE (Ve A Vi), 36 ﬂm%”};{ iﬂi%”“(ﬂw)
MARMRBEEED2VEIVELVE 3V, wppg ¢ TMBMBREFNMY)
S IL 430V (Voo ® Vep) WL HUE R LI 0 P & TMB/NERRENMI, {(UERERIEE)
TH(DUT)20V HLFE421E . MAX9951/MAX9952 0] iz, Wl o MiE/MEETE
ﬁ%itimmAE’JEﬁzﬁ, %/J\ﬁifﬁ@ﬂﬂ\tgpéo WAL o R E
IEit?;:&}mAE‘JEEYmEﬂL, RGBT LR EGE R o smpieminsE
SRR MR A £2pA
MSR_ it F 55 Ff P H, e S HL R BAE L . AR IR R +20pA
JE I TP £ 2 o5 b A5 25 A 0 Pl R R L . MISRORITEL 5 2 +200pA
ATy LR A . 2 7 9 FORCE I SENSE B | 1) 78 32 15 +2mA
(Vg - 0.3V)ZE (Voo + 03V)HLIETEEIN, #AUEE R £64mA
FORCE #i H i F A7 1 - I = LS ¢ 2VE+7VE-TVE+13VENBESEE

£E RS FEL R A 07 FL 3% T8 2k e 1 PR R AN R I E . o AT NS RNEERHOEERE(OS)
3 FEL U 00 L PR P T i 7 -0.2V £ +4.4V (I0S). % & eI A RIZE EHEA
DOREA B TR £ R SO R 5 5 R W B S DACEADCYE o (Rt SR EMMSRA
ﬁiz(j;?‘f;ikx%mrmmla FISENSE_Z [a] & ¢ SEBITEN

1. _ _Z I AF — PM AEE A (B
A L OKQME AL . MAXO9SIFMAXOOS2F RE. ¢ SHEPMUBSRREZEmA (BXE)
B NEBINEA R . X EEER TR AL64 5 . 10mm x

10mm. 0.5mm 5 | 8] B A TQFP 24, Fah 25 TH #5(MAX9951) e
0 JEEEB(MAX9952)#5 47 8mm x Smm i FE /54, S &Rk AEMIE =
. RN FRERE S Veg. MAX9951/MAX9952 T ff PIN- PKG
FE0°C % +70°C 1 o Il 2 36 FEE 6 B PART TEMP RANGE | \cKAGE  CODE

MAX9951DCCB  0°Cto +70°C 64 TQFP-EPR CG64E-6
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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

VCC IO AGND ...t +20V
VEETO AGND ..ot -15V
VEC IO VEE i +32V
VL0 AGND ... +6V
AGND to DGND.....oooiiiiiiiiicci -0.5V to +0.5V

Digital Inputs/Outputs .......ccccooevviiiiiiiienin, -0.3Vto (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

6JA MAX9951_CCB
6Jc MAX9951_CCB
06JA MAX9952_CCB
6yc MAX9952_CCB
Junction Temperature
Storage Temperature Range
Operating Temperature Range (commercial) ........ 0°C to +70°C
Lead Temperature (soldering 10S) .......ccccoovvivviiiiiiinenn.. +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.

DC ELECTRICAL CHARACTERISTICS

(Vce = +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 1)

PARAMETER [ SYMBOL | CONDITIONS | MmN TYP  MAX | UNITS
FORCE VOLTAGE
Force Input Voltage ViNo_, _
Range V|N1_ VEE + 2.5 Vcc-25 V
Vee= +12V, VEE = -7V -2 +7
DUT current at full scale ce EE
Forced Voltage VpuT Vce = +18VY, VEg=-12V -7 +13 V
DUT current =0 VEE + 2.5 Vcc-25
Input Bias Current +1 uA
Forced-Voltage Offset VFOs -25 +25 mV
Forced-Voltage-Offset
+1 V/°
Temperature Coefficient 100 WV/°C
roroed-Voltage Gain ViGe | Nominal gain of +1 1 0005  +1 %
rror
Forced-Voltage-Gain o
Temperature Coefficient =10 ppm/°C
I;?rré:rcad—Voltage Linearity VELER | 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\la;?e:nzd gff;)et errors calibrated out 0.02 4002 %FSR
2 MNAXI/V
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DC ELECTRICAL CHARACTERISTICS (continued)

(Vcc = +12V, VEg = -7V, VL = +3.3V, Ta = +25°C, unless otherwise noted. Specifications at Ta = Tmin and Ta = Timax are guaranteed

Wtk 2 4l E B T

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 Vi0S_ = VDUTGND 4 +4
Range Over Full-Current VMSR V
Range Vios_ = 4V + VDUTGND 0 +8
Current-Sense Amp .
\Y Rel V -0.2 4.4 V
Offset-Voltage Input 105 elative to YDUTGND 0 *
Rejection of Output-
Measure Error Due to o
Common-Mode Sense CMVRLER | (Notes 4 and 6) +0.001  +0.007 | %FSR/N
Voltage
Range E, R_E = 500kQ -2 +2
Range D, R_D = 50kQ -20 +20 pA
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 v Vi0s_ = VDUTGND -4 +4
Setting Forced Current V'NO—' V
Over Full Range IN1_ 1 Vios_ = 4V + VputGND 0 +8
Current-Sense Amp )
Offset-Voltage Input Vios Relative to VDUTGND -0.2 +4.4 V
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) 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 CMRIQER | (Notes 4 and 6) +0.001 +0.007 | %FSR/NV
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
N AXIMW 3
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DC ELECTRICAL CHARACTERISTICS (continued)

(Vcc = +12V, VEg = -7V, VL = +3.3V, Ta = +25°C, unless otherwise noted. Specifications at Ta = Tmin and Ta = Timax 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 VOLTAGE

Measure-Voltage-Offset VMOS -25 +25 mV
Tomperatire Godticion 100 v
Gain Error VMGER | Nominal gain of +1 -1 +0.005 +1 %
Tomperetute Gosfflert 10 ppm°C
lli/ilszztrjitrye I;/r(:(l;?ge VMLER g\lacl)?eesmzdy gj‘f;)et errors calibrated out 0.02 4002 %FSR
Measure-Output-Voltage DUT current at full scale Veg = +12V, Veg = -7V 2 7

Range Over Full DUT VMSR Vce = +18V, VEg = -12V -7 +13 V
Voltage DUT current = 0 VEE + 2.5 Vee - 25

FORCE OUTPUT

gj;rset:tte Leakage 1 +1 nA
Short-Circuit Current ILim- -92 -65 A
Limit ILIM+ +65 +92
Force-to-Sense Resistor RFs D option only 8 10 12 kQ
SENSE INPUT

Input Voltage Range VEE + 2.5 Vecc-25 \
Leakage Current F option only -1 +1 nA
COMPARATOR INPUTS

Input Voltage Range VEE + 2.5 Vcc-25 V
Offset Voltage -25 +25 mV
Input Bias Current +1 PA
VOLTAGE CLAMPS

Input Control Voltage Velo_, VEE + 2.4 Veg-24| v

VCLHI_
gcacmufa\é;'tage (Note 7) -100 +100 | mv
DIGITAL INPUTS
. V=5V +3.5
lrlll%l:; ;h)gh Voltage VIH VL =3.3V +2.0 V
VL =25V +1.7

Input Low Voltage VL =5Vor33V +0.8

(Note 8) L N sy 107 v
Input Current lIN +1 PA
Input Capacitance CIN 3.0 pF
4 MNAXI/V
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DC ELECTRICAL CHARACTERISTICS (continued)

(Vcc = +12V, VEg = -7V, VL = +3.3V, Ta = +25°C, unless otherwise noted. Specifications at Ta = Tmin and Ta = Timax 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, Rpyp = 1kQ VL-0.2 V
Output Low Voltage VoL VL = +2.375V to +5.5V, Rpup = 1kQ +0.4 V
e . 2
High-Impedance-State
Ot?tput gapacitance 6.0 PF
DIGITAL OUTPUTS
Output High Voltage VOH Lg;{;;gég\&; +2.375V10 +5.5V, VL-0.25 Vv
Output Low Voltage VoL 'rglggvze';)m[fé\N/E: +2.375V10 +5.5V, +02 v
POWER SUPPLY
Positive Supply Vce (Note 1) +10 +12 +18 \
Negative Supply VEE (Note 1) -15 -7 -5 \
Total Supply Voltage Vce - VEE | (Note 9) +30 vV
Logic Supply VL +2.375 +5.5 \
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
Povyer-Supply Rejection PSRR 1MHz, measured at force output 20 dB
Ratio 60Hz, measured at force output 85
N AXIMW 5
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AC ELECTRICAL CHARACTERISTICS

(Vce = +12V, VEg = -7V, VL = +3.3V, Ccm = 120pF, CL = 100pF, Ta = +25°C, unless otherwise noted. Specifications at Ta = TMmIN
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 agditiqn 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

In addition to force-current and measure-voltage
Range Change

o settling times, range A to range B, R_A = 15.6Q, 12 us
Switching R B = 500Q
SENSE INPUT TO MEASURE OUTPUT PATH
Propagation Delay CLmsR = 100pF 0.2 us
MEASURE OUTPUT
l\/Iaxmgm Stable Load 1000 pF
Capacitance
COMPARATORS (CLcowmp = 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
6 N AXIW
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AC ELECTRICAL CHARACTERISTICS (continued)

(Vce = +12V, VEg = -7V, VL = +3.3V, Ccm = 120pF, CL = 100pF, Ta = +25°C, unless otherwise noted. Specifications at Ta = TMmIN
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

tcsHo 0 ns
Hold
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 tcswi 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: 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 3: Case must be maintained +5°C for linearity specifications.
Note 4: Tested in range C.
Note 5: Current linearity specifications are maintained to within 700mV of the clamp voltages when the clamps are enabled.
Note 6: Specified as the percent of full-scale range change at the output per volt change in the DUT voltage.
Note 7: VciLLo_and VciLHi_should differ by at least 700mV.
Note 8: The digital interface accepts +5V, +3.3V, and +2.5V CMOS logic levels. The voltage at V| adjusts the threshold.
Note 9: Guaranteed by design.
Note 10: Settling times are to 0.1% of FSR. Cx_ = 60pF.
Note 11: 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 12: 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 13: Maximum serial clock frequency may diminish at V| < +3.3V.
N AXIMW 7
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(Vce = +12V, VEg = -7V, CL = 100pF, Ccm_ = 120pF, Ccox_ = 60pF, RL to +2.5V, range A: R_A = 15.6Q, R = 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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56 57 AGND Rl
57 56 10S i B LR . AT T T 1 RT3 EEL A I A S O L
58 55 MSRA PMU-AE4ith . 7EFIMVEIE T, HPMU-A$R (4% T SENSEHL 4 i, 7EFVMIBERAF,
SIPMU-A$R (- 5 DUTHL 5T AL IE FE 9 B RS H . HI-ZA B oMK TR, MSRAZ TR LA .
59 54 INTA PMU-AMNZEI TRR L ES A . EFVAR T3 B M g, 7EFUBE s B omak i .
60 53 INOA PMU-AMNZRITRR LA . PV R BN i, AEFIBE N3 & gk .
61 52 CLLOA PMU-A I 355 45 057 B P 467 A . 138 B AR U 415 0 R R FRL T
62 51 CLHIA PMU-A = 35 55 007 B PR 46T A . 130 B 780 U 47 1 L R FRL T
63 50 THMINA | PMU-AT b g PR HL A . A PMU-A B H B2 50 B A FL R T PR
64 49 THMAXA | pPMU-ABT HeBcss msm i IR HLESR A . I PMU-AGT HLAC S B s L R TR
A1V 11
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ThEERER]

L
= AGND DGND

“Rrs INTERNAL TO MAX9951D/MAX9952D ONLY

T0 EXTERNAL CURRENT BOOSTER
FOR HIGHEST RANGE
f ¥
RE 1oy
—\/S/D\/‘
RC
RB
CM_ RA
Vee Vee WL * o
U oc. | coom extsel | rx  [ne|no [nclrs Taa Jrase
. —— y
~o—— +
mo. —— RANGE RESISTOR SELECT
o e A EGEORECETETEEREEERERS FORCE_
OR _
GATE ; . A AN
INSEL_ —
Y A
15MQ
]
DGND
10S CLLO_
o N
o 2 = )
§ S I ] _‘é T
= | 2|2 &
1
_ ]
s > ¢ CLHL
SCLK > b0
) g SERIAL
LOAD > INTERFACE Fuooe
DIN > -
DOUT<e MODE_
\ 5| ZE)‘ 10 §RFS'
2| |z TO OTHER PMU CHANNEL
2| |§
15MQ IS
iz ® v
MSR_ O—i
a0 I SENSE_
1 EVI * THMAX_
DUTH_
| e mMaxim
MAX9951
1 g MAX9952
DUTL. |
z THMIN_

**CONNECT R_AS AS CLOSE TO RESISTOR “RA” AS POSSIBLE

12

MAXI N
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ELy
R Y8 AR (1) FL R H B Bl (Ve ATVEER), MAX9951/MAX9952
4 0 26 2 0 B R S B -2V BTV E-TV R 4+13V. 5% 8
SRR M R K £64mA LR, AR TR YE
A£2pA. X T HE LG E K T 64mA R, 75 R FANES
MUK AR -

MSR_ i i H 5 7 I L R s RO A IE L . HI-Z_ 8 R I
HL R, MSR_#F AR . SPHA. BB A S
TR AR L R IPR , AR ALK (DUTL_ A “id &~
(DUTH_ )M Wi . A E i o o B A ml e 8 10
FIRLAS . X g R AL 57 (1 FORCE_FI1SENSE_% £ ,
DL K% 4 T B9 48 8% AR 47 . FORCE % HoA & (CLHL) A
(CLLO_) P A~ HL R0, M T HE L S PR 1 78 AP BB 13 5 1 FL
P R PMUARE S 43 51 16 488 1) 142 il FEL P B A g 482 {3t
R RIEE.

Wi 2 40l 28 T

FiTHEO
MAX9951/MAX9952 % F#mifE (1) 3£k SPL/QSPIT™M/MICROWIRE™
WAEBTHED . — B AR T A4, Bl LIMSB
FESE R SNDOUT 5| R i . 3 i o Jr =X ] S8 24
SR A IEAEE . B, 2RAH TR AT RO FRE.

FEOTHE

FATE L TR (L 4) . B APMURSA — 4~ A & 77
v, BALF AN E R A KR . B APMULA — DN
i N\ AF A A B R PMU 35 77 5 - B8l AE 2 A PMU 3F
4% Z R X PMUF AR . X Fh 27 17 4 G B 25 44 U
VRN 8] 550K PMU B e A B A\ 25 77 4%, IR P
AT S B B BIPMU R A e b, BLIF PMU ZhRERE 2
AR ECAE . 1% % 77 i G B 4 30 W] AR HE PMU BB 32 o
HEEoL, RLBEPMURIRE. ik, ZPMURER S
HEPMU S P [F] I Rl -

Do ¥ D1 D2 Y D3 Y D4 ) D5 ) D6

DIN %

FIRST BIT FROM
PREVIOUS WRITE

REGISTER(S)
SCLK UPDATED

D7

INPUT

D8 [ D9 ) D10 f D11 f D12 ) D13 X D14 ) D15

!

LAST BIT FROM
PREVIOUS WRITE

LOAD

17

PMU REGISTERS
UPDATED

B 1. L0956 1 7

QSPLMotorola, Inc. Yy #7 -
MICROWIRE#-National Semiconductor Corp. HJ i #7 -

MAXIMN

13
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[

INPUT AND PMU
REGISTER(S)
SCLK UPDATED

o ﬁg £

E
0 000000000000000

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

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

2. [a] A2 19 4 [T 7

SCLK

Do 50 | —> oL 1 b s
tocsHo — 34—
@ \ /L
| : : oo ‘
—> - f > loown e

tpg —#=

- ; ;
L R B
pout DOrast >< Dlast >< D2last >< D3last >< DA4last >< D5last o o o D14Iast>< D15last ><

) — B —

. e
[ 3. # e rE
14 MNAXI/V
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RN LRI

BIT BIT NAME
SCE%_N: SHIFT REGISTER /16 DouT e —
—» >
DN —» ! 1 FMODE
1% 2 2 MMODE
3 RS2
y v 4 RS1
CONTROL
DECODE || INPUT REGISTER A > INPUT REGISTER B 5 RSO
6 CLENABLE
’12 ! 12 7 HI-ZFORCE
8 HI-ZMSR
. PMU REGISTER A PMU REGISTER B —
LOAD‘Tb‘ 9 DISABLE
- JPQ 10 B2
\J
T0 PMUA T0 PMUB A B1
12 A2
13 A1
[5]4, U85 PMU 5 1177 KEFE] 14 2
15 (MSB) C1
8 FILOAD ¥ T 1 s A FF 17 a8 Ut - APMU R 747 -
QNS LOAD FE 508 B 21 iy A\ A7 2 R RR AR FR T, $ids .
2L B PMUZ 4788 . 2. Mot
. (BIT 12) | (BIT 13)
i F A2 A1 OPERATION
MAX9951/MAX9952% FIMSB 5G4 H M7, AnZR 1w . 0 0 Do not update any input register (NOP).
. 0 1 Only update input register A.
PMU# ] 1 0 Only update input register B.

FH AR [ B0 5 A PMU RIS g fE f B — A 160 7. DA%
] BE 43 R PMU 4R F2 ) 75 B2 AN 160317

Otk 7 $6 T8 B 7 75 A7 e 2E 3R g A\ AP g . R2ULHA T
itk G B BE

CURIC207 2 B G ERERE A B R PMU B /7 8% . XA
PRI R Th BE S TOAD M A ML . CSBEAE Ay = L i i
TR HLE R4, T LOAD fii A AT 75 AT A Bsf [R] B B0 2 A
PMUR 78, HC18iC22 — AKHEFR, AHM ) PMU R
o NB L. F3E T XA HIOL A ThRE
NOP#:/EER Al = A2 = Cl = C2 = 0. i, BIEAER
7 P17 2% AR i T A 2 B B RIR S

MAXIMN

Update both input registers with the same

1 1
data.

R3. EHI

(BIT 14) | (BIT 15)
c2 c1 OPERATION
0 0 Data stays in input register.
0 1 Transfer PMU-A input register to PMU
register.
’ 0 Transfer PMU-B input register to PMU
register.
y ’ Transfer both input registers to the PMU
registers.

15
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Cl = C2 = Offi i L AT AP ARG B AT AR, 1
N2 1% R PMU P 7 #5(BR IELOAD MR HL ). iXFE, %k
P aT RLFE UG MTOAD R 4 85 26 4 1 8117 2| PMU 27 47
. RABLE T RSB A M REH A . ST — A
PMU 508 47 548 B, 55— ANPMU I #i A 35 17 2%
PRFFAE R S . R, X A PMU 3 77 i e R S s i,
—/NPMU DL 8 617 R, 17 55 — A PMU AR 55 H 24 /i

B #E
5 1 7 B DY A7 e B AN ] 09 & TAERE . INMODE
T4 A iy A B4 il B 22 — . FMODE 3£ 4 PMU fil 2%
HL RS HL L. MMODE#%# ¥ DUTHL i s DUT HL F ik 2
MSR_. HI-ZFORCE "I KM shii K#w & T R MRS, £S5
VLB T AR R A TAERE.

RE.

4. (ERESFRHEAIZ E S5 PMUR(E

BIT (12:13) BIT (14:15)
PMU-A OPERATION PMU-B OPERATION
A2 Al Cc2 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 mpuf[ 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 mpu? 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.
1 0 ’ 0 NOP. Transfer mqu register B and PMU register B
from shift register.
1 0 1 1 Transfer PMU register A from input register A. Transfer |npuIt register B and PMU register 8
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 mpuT 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. Tra”Sfe.“ |nqu register 8 and PMU register B
from shift register.
1 1 1 1 Transfer input register A and PMU register A Transfer input register B and PMU register B
from shift register. from shift register.
16 N AXIW
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&5, PMUMEL M E#E5C1EHEF
(BIT0) (BIT 1) (BIT2) __(BIT7) PMU MODE FORCE MEASURE ACTIVE
IN MODE* F MODE M MODE HI-ZFORCE OUTPUT OUTPUT INPUT
0 0 1 1 FVMI Voltage IpuT VINO
1 0 1 1 FVMI Voltage IDuT VIN1
0 0 0 1 FVYMV Voltage VpuT VINO
1 0 0 1 FVYMV Voltage VpuT VINA
0 1 1 1 FIMI Current IpuT VINO
1 1 1 1 FIMI Current IpuT VIN1
0 1 0 1 FIMV Current VpuT VINO
1 1 0 1 FIMV Current VpuTt VIN1
FNMI High-
X 0 ! 0 (range E only) Impedance IbuT X
High-
X 0 0 0 FNMV Impedance VpuTt X
0 1 0 0 Termination Voltage VpuT VINO
1 1 0 0 Termination Voltage VpuT VIN1
0 1 1 0 Termination Voltage IpuTt VINO
1 1 1 0 Termination Voltage IpuT VN1
*INSEL = 0.
BB
s E 1o
*6. Bt ERRIERE FS 1519 = A HRFRS0. RS1AIRS2 B BT (AT FEL i Yok
NOMINAL MI (& L3 ) A AR [ . o4 T HL i il E AT
(BIT3) | (BIT4) | (BIT5) A
RS> RS rso | RANGE RESIST?QF; VALUE (42 16 B
0 0 X +2pA R_E = 500k FET{EBE
0 1 0 +20pA R_D = 50k CLENABLE{ 3% %8 = FEL TR, BE o 28y 1S F R 5402
0 1 1 +200pA R_C =5k R IR PR A B AL, M4SN0 IR, fF ey BoA
1 0 0 +2mA R_B =500 P THREERES SRR E . 116 = OfF, A HE,
1 X 1 +64mA R.A=156 BT LA KRG
1 1 0 External — e o
M E % H 79 = PR %
fd FIHI-ZMSR 4% il 8 HI-Z_ i A, MSR_A] 45 il 1t I
#£7.MSR_HIHEMEE BB BELAR S . FIT-Z_ i1 1L SMQELBEL N 26 LR 2 vy . XA
——— —= AR AT 57 2 5 s HIMSR A i . ARl &,
BIT 8) HI-ZMSR HI-Z MSR = -
( ) 1 1 B Measure out th enabled Al i HI-Z_ f2 il 2 A PMU MSR_fi it O RBE A . &7
e oP AR T MSR i Hi B9 JLAN S H B
0 1 High impedance
1 0 High impedance i’ﬁ??ﬁ?/‘_/‘,’(DOUT)
0 0 High imped . . .
o e 0 B R T RS (L % 7 A L — Ui, ESCLK Y
TR S 165NN 6 RAZ 5, DOUTH 754k
BMABRITHEIEFE AL XFE, Bl IR IDOUTHIAH
(] B2 1) 5 16 55 O S 0 2 14 1F
M AXI/V 17
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EARIEES L " hiEES"
TEEATATATAS B AR LI, AR CS 5648 R K HL T S8 )5 3R e
= L, T A B B R B BIPMU A 4% . 14
Bt 0 3 B A & SPI/QSPIMICROWIRE # [ (b E SHEE . 1t
PR AR IRAE L INLOAD I AE, ZNLFHHLOAD EAK.

& 7
PIAN FL A I B oA B LR, R IEAEMSR . THMAX
MTHMIN_# B & L& KR . rafmssh
LAt TR o A i R | i AN % o VAT R 2
Wl E T e BT, R RIR A . FRBULH TMAX9951/
MAX9952 bt i RS

NHEES
TE M FE(FV)BLR N, FORCE_ % H s 1 F s 5 i A 458
IR BOE . fEmEk i (FD#E R, FORCE_ % H i
it R ELIE S AR T AR H . TE FLA I H PMU
JomzE(FN)# T, FORCE_ M .

A& H (MDA T, MSR_ i H i A9 B E 5 7 H
FORCE_HHL I B IE [t . IEHLR I PMU.
TEIE B R (MV) BT, MSR_ i Y 3% A9 B, [ 55 SENSE
A MR ERLIE EE .

Y ogl) N
WEEERA

1O J2& FL LA A o B G b i A« P ARG A K 5 4
AF i L (INO_ B IN 1) ¥ #  In DUT FL AL (FT), I HL

R8. LBHEER

% 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

*E%"IWW%E'EVTHMAX > VTHM]NU /EEB VTHM[N > VTHMAXZ:/ﬁ\
1 FLAE AR B F = A AT A ]

18

W FT ARSI ) DU'T B 3 % 46 A MSR_ iyt H R (ML) . 24108
A% FDUTGND (DUT_E A GNDHL %, K & DACFIADC i
FZ L ESE IS H) AR, X T+ 8 52 A A bR FR
FLEYE R N -4V E+4V. A /EFIIT0S b R #R & B
TN 14 i A D e R S LY, BN, TOSHE A
THAVEER, XF R T+ & 72 B 09 RS A 02
+8V.
PUF A58 T 5 5 A R 340 2 H s AF D B 19 41> H
TR I /I MEL R B KA :

VMAXCURRENT = VIOS + 4V

VMINCURRENT = V|0Os - 4V
XTTOS i A B #EAT 1648, DA MSR_ % H 4218 5 Vg 8¢
VecHLEH B ZME K T2.8V. Flan, fEfEN+10V
FI-SVET, F545MSR_fi H 12 IR R Hl7E-2.2VE+7.2V L .
Hit, BIOSEEE+ISVEL32VZIE] . IR IOSATEL
JLE Y, WIMSR_fH AT RE AR50, AR AL AR
VIHATIOS 1 PR il -

&/hVios = VEE + 6.8V

Ak Vios = Ve - 6.8V

FAFEABREFENERY ERS
MAX9951/MAX9952 i) iy H4 HaL I Bt KM 9 +64mA, a] ff
ANER PR K A LB E K RS (I S) . TAEFE
T

Rext

CCOM_ EXTSEL_
I:D ‘:D I:U I:D
N 500 >=<| = 5 m
T p - FORCE_ el
a I
MAIN AMP E l <
X\ A St
MAXIMN
MAX9951 i

MAX9952

MSR_ | g [
PMU

K5, Shabra iy R

CURRENT- \**
SENSE AMP

SENSE_

MAXI N
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B FR AR A AL P AE EXTSEL_ Bt 12 i i ol s fl
A shy s . CCOM_TE ARG rhaR AU A, P ETER
K — > SOQFR T FLBE . H SRR s 14 it 5 MR LA
IR BH Rexcr DA B2 @ P BOR X A - i 4% Rpxr Y 73 — i
ZFORCE_. {6 K it I 49 S 56T 5

B JE FE (L

HL 47 T RR HIFORCE_fi i, I+ TAEF A EMH
VTR Py . A AhERIE s CLHI_FMICLLO_ ¥ B4 L.
FORCE_ i) fi i F JE fk & 47 7 T g, 1 5 SENSE_%i A Ha
EXXK. HaEE, MAEFIBEL FREMR. RAK
FORCE_ 0.7V Al FL FORCE_f 0.7V Ay 45 07 FL e, DURIIE
PMU IE# TAE.

R R

FEL I Ak B2 R L 90 1 FRL O PR il 2 18] IF, FORCE_FR
Ui LB (B K fEL 92mA ) RER PR PERE R 4P ROMSR _frth - LI
KT Em G RE, MSR_EERKT+4V; B/
T R, MSR_HE/ANT-4V. sk, FIH
B3 AT 4% 0 B2 AT ST 2. 545 T AR AR FEL I VS L A PR WAL Y
FOL T AL BRI TAEH I

RIGHF X FIIETF KBTI

A LTS IF 5 (SPDT) AT % B PMU M TAERL. —
AT e P R T AR = A I A DUT FL L I8 2 DUT HE
JE, AT MAX9951/MAX9952 2 1l 4% v, i 378 2 H s
A — IS g MSR_E K MIDUT L i i 2 DUTHELJE

9. HithR I

Wtk 2 4l E B T

B 7 38 B4 0 # EEL /0 2 EEL 3 (B ML) R A 228, R 3 /00 2 B
FE(FIMV)RBE A, 3 B8 3¢ {9 0 57 45 il FTHI-ZFORCE Ik
BTSN R TG ) TAER A . MAX9951/MAX9952 57
FEDU R A FR L

o FVMI

« FIMV

« FVMV

o FIMI

* FNMV

* FNMI ({JEHEE)

o L /MEV

o L /M ET
El6%a T n Ak B /0 & B g A S B PO BRI B A5 A . FE
AR/ B AR T, FRA I A 2 1) A1 A I L
(R_LAZER_E)FFZEMSR_#iiy tH v $2 it — N JE. SENSE_ %
FEDUT LW EL R, HoK 28t 22 wh 1 45 SR st 8] FL s il K
A 1Y SRR B A . MSR % FLE S5 FORCE_FL i AL IE LE
AT AR:

VMSR_ = IFORCE_ X RSENSE X 4

B 726 1T n Ak B/ EE R A Y P R R A A . AR
R /MEREREAT, YRR NEER_AR
R_E) ML K # 1 [ AR i ARt i L . SENSE_ R
FEDUT LR IR, FF7E MSR_ iy Hi i $2 ik 22 ih 4 5

INl_—+
RSENSE

FORCE_

B2
FMODE RANGE (BIT 10) 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

516, 111326 HELFE /) B HEL 37 D R E 1
N AXIMW 19
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Vout_
INI_——+ A
Rsense PRCE || N Vee -2.5Y
* *********************
DUT
SENSE_ T > lour_
DUTGND
GRS Rt RREEREEEEEES VEg+5V
MSR_ —¢ ‘
3 P VEE +2.5V
IMIN \ IMAX
] 7. I i/ N L JE T RERE [ 8. PMU I i
F=1:b7 87 TERAFIEEZT R
v e AT
FORCE_. MSR_F k5 #% i H EL A 1k 57 A 7o BELBC 42 461 2 Bt

AE, ATRURENTE N RBLYT. RMRIRES . m A
MSR _ 1 e 85 i 1 BE -5 & PMIU I 8 0 EL ST i L S 3
SR . FORCE_fii i (19 rey B 25 T SCBL R S 45t B B o
AR, FE—Lupy P Al 25 SRR LA -

EHUFFORCE . MSR_F LS i oA e PR 2

BAESHE

P9 A i AR 5 INO_FIINT _ A9 AT — A>3l LAg sl o 2 FiL I
AINECL L . FEXFRAEOL T, P A AR 5 AR PR
AAE, P # AT O SUNSEL_#F AT iR s, B4
L IUNCRCTTRINE 8 by 1= i (| WA SR DR

AR

FORCE_FISENSE_ i A 5T Aa] HL Y5 H FE 2 2B 4 s B, 2>
ZEEP MR Z L.

20

MAX9951/MAX9952:% I 96 & Jg Wi i) JF 52 72, DA/ Mk
T S A7 I BE R B T g A ke G

DUTH E#IE S DUTE 7 #
BB JERIX Z

PLUR JLFR R ZBR 61 7 PMU BT A3 (L A9 SZPRDUTHL I -

o BUFHUKBMLCERERIHN AR BAELEA
R ER2.5V, SmEkte.

o FHL I B e 4% B B LA A% 556 0 L L R R A A S L S8 T
AR RS . R ORERRTINY, R A EE TR Ik v Y LA
2.5V.

o FHIEHL IR BN

o DUT b5 PMU b f #H Xt HL FE AR AL

ZWE S =B DU TR S0, I 845 HY T PMU B Jin 48 78

Bl. % FZEDUTHG, DUTHLEIEIE A (VEE + 2.5V)H

(Vee -2.5V) 2z Al St FHKHIEMDUTHG, IFHEE

W R PR AR, FEAE I KRBT B E (Ve - 5V) . B,

X F R G DUTHL T, ffH R 08 R B AR, I

TER KN R (Vg +5V).

MAXI N

TEL:15013652265 QQ:38537442



http://www.eehome.cn

. DUTHEFIIOS

MAX9951/MAX9952 LA B4~ Rk, AGND (Bl ) 1
DGND (¥74#th). #EPCB_ ¥t AGNDAHIDGND % 5 7E — it .
E— B ATE &%, PMUBNZ L ELIDUT # =
F., EXMELT, BAHEKEINO_FIINI_PADUTH b2
%, B, I0SHLADUTH IZ % . A0R AT
o TR 2 R AT B, SEEEIOS R DUTHIHLAL .

MSR_#iH4 LADUTH 2% .

TR B FOMERE B
Electrical Characteristics?< ™ 1% Xt 2 G HE T Hh 1Y) L % 3
1T Ui, HER A 45— 5 B A R ) e BE I 6 9 R M
HACX ). HEFEKMERER_A. R_B. R_.C. R_DFI
R_E 43 BB H 4 CRA. CRB. CRC. CRDFICRE, #J
XA B AT

MAXIMN

Wtk 2 4l E B T

o L P B B IR A H A 5 R S AME A CM_ —
EARE TR KT AR B AN MR E, R T4
JE T B EE S [A]

HFHAN(SCLK. DIN. CﬁflJLOAD)
Borim N B AW R, RGNS T4, JFREIRA T
NUTAEAC G W YE R B A

mER
AR — MR E W F 5 TEMP, TEESRE R
+25°C (298K)Hsf HoAm B i Hi FLHE 4 2.98V . %% H LR L
10mV/°CHY bb 22 B I BE 1E L AR b . 3 B A% s 1 i L B
PUoA15kQ (MM ). R FHIRL R 24 Hi e 8 0N
TDIE = (100) x VTEMP - 273 [°C]

BHER

TRANSISTOR COUNT: 11,000
PROCESS: BiCMOS

21
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MAX9951/MAX9952

5K &
TOP VIEW g = . = . . o 2 g
. 5] [¥] 5] o] ] . ) (] ] ] . o ] ] s
SENSEA[ 1 | 48 ] SENSEB
FORCEA[ 2 | 47 |FORCEB
ccA[ 3] 46]ccB
Voo [4] [45 Ve
Vee [ 5] [ 44]Vee
ccoma [ 6 | 43] ccoms
RAAS [ 7| 42]rBAS
RAA[ S | MAXI 41]RBA
RAB [ 9 | mAxso1 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
T B & & E & & W 2 W & W
EEE3::2-5:B3°gREEC
2agFg=288 s Bs 2=ERR
TQFP-EPR
22 MNAXIMN
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5| O B (4)
TOP VIEW 22 _ 9. o ) ..z =
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