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MAX9959

25VR/Y>, 800mAT /N1 X Bil(DPS)

ABSOLUTE MAXIMUM RATINGS

VCC IO VEE i +30V
Vee to AGND....

VEETO AGND . ..o e

VIO DGND .o +6V
AGND to DGND.....coooviiiiiiiii e -0.5V to +0.5V
Digital Inputs ...... BRSPS -0.3Vto (VL + 0.3V)
All Other Pins ..o (VEg - 0.3V) to (Vce + 0.3V)

Continuous Power Dissipation (Ta = +70°C)
100-Pin TQFP-EPR-IDP (derated at 166.7mW/°C
ADOVE +70°C) it 13.33W
Junction Temperature ... +150°C
Storage Temperature Range.................
Lead Temperature (soldering, 10s)

+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

(Vece = +12V, VEg =-12V, VL = +3.3V, Ty = +30°C to +100°C. Typical values are at Ty = +30°C, unless otherwise specified.) (Notes 1, 2)

PARAMETER | symoL | CONDITIONS | MIN  TYP  MAX | UNITS
VOLTAGE OUTPUT
DUT current below 10% of FSR current VEE + 2.5 Veoc-2.5
DUT current = +800mA, range A (Note 2) 0 +7
Output Voltage Range VpuTt DUT current = -800mA, range A (Note 2) -7 0 \
DUT current at full scale (Ipyt = 200pA,
2mA, 20mA, or 200mA) VEE+S Vee-5
Output Offset Vos VIN =0, louTt = 0 (no load), gain = +1 +25 mV
Output-Voltage Temperature o
Coefficient Vostc +50 pv/eC
Gain = +1 +1.25
Gain = +2 +1.25
) Gain = +6 +1.25
Voltage Gain Error VGE - %
Gain = -1 +1.25
Gain = -2 +1.25
Gain = -6 +1.25
Voltage-Gain Temperature o
Coefficient Vaere +5 pPM/°C
Gain and offset errors calibrated out; louT =
Linearity Error VLER 0 for ranges A, C, and D; +20mA for range +0.02 %FSR
B; gain = +1 (Notes 3, 4, 5)
Off-State Leakage Current HIZF k| RCOMF = (Vce - 2.5V) to (VEE + 2.5V) -10 +10 nA
Force-to-Sense Resistor RFs “D” option only 300 kQ
DUT GROUND SENSE
Voltage Range | AVDUTGND | VDUTGSNS - VAGND | +500 +700 mV
LOAD REGULATION (Note 6)
Range A, gain = +1, VIN = (Vcc - BV) to
Voltage AVDUT (VEE + 5V), £800mA current load step +1 +7 mV
(Note 5)
2 MAXIM




25VR/Y>, 800mAT/\1 X EBiE(DPS)

DC ELECTRICAL CHARACTERISTICS (continued)
(Vce = +12V, VEg = -12V, VL = +3.3V, Ty = +30°C to +100°C. Typical values are at Ty = +30°C, unless otherwise specified.) (Notes 1, 2)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS
CURRENT OUTPUT
Range D, Rp = 5000Q +200 uA
Range C, Rc = 500Q +2
Output Current Range IpuT
Range B, R = 50Q +20 mA
Range A, Ra = 1.25Q +800
Input Voltage Range 0S| = AGND -4 +4
Corresponding to the Full-Scale VINI \
Force Current IOSI = AGND + 4V 0 +8
Current-Sense-Amp Offset Viosi | Relative to AGND 0.2 +4.4 v
Voltage Input
Output Current Offset los RCOMF = 0 (Note 4) +0.1 +0.5 %FSR
Force-Current Offset o
Temperature Coefficient loste +20 ppm/*C
Gain Error IGE RCOMF = 0, louT = +FSR +1.0 %
Forced-Current Gain °
Temperature Coefficient IGeTC +20 ppM/C
Range D, louT = £200pA +135 +147 +158
Output Over Current-Limit 0oL Range C, lout = +2mA +135 £147  +£158 % FSR
Range (Note 4) Range B, louT = +20mA +135 £147 =158
Range A, lout = £800mA +125 +138 +150
Gain, offset, and CMR errors calibrated
Linearity Error ILER out; Viosi = -0.2V and +4.4V; ranges B, C, +0.02 %FSR
and D (Notes 4, 5, 7)
Rejection of Output Error Due to Range D, louT =0, VRcomF = (VEE + 2.5V) o
Common-Mode Load Voltage CMRoER and (Vcc - 2.5V), measured across Rp 0.001 0.005 %FSRIV
CURRENT MONITOR
Range D +200 pA
Range C +2
Measured Current Range IDUTM
Range B +20 mA
Range A +800
Current-Sense-Amp Voltage IOSI = AGND -4 +4
VISENSE v
Range IOSI = AGND + 4V 0 +8
Current-Sense-Amp Offset Viosi | Relative to AGND 02 +4.4 v
Voltage Input
Current-Sense-Amp Offset IMOS RCOMF = 0 (Note 4) +0.1 +0.5 %FSR
Measured-Current Offset | +20 m/°C
Temperature Coefficient MOSTC B PP
Gain Error IMGE RCOMF = 0, louT = +FSR +1 %
M AKX/ 3
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MAX9959

25VR/Y>, 800mAT /N1 X Bil(DPS)

DC ELECTRICAL CHARACTERISTICS (continued)
(Vce = +12V, VEg = -12V, VL = +3.3V, Ty = +30°C to +100°C. Typical values are at Ty = +30°C, unless otherwise specified.) (Notes 1, 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

Measured-Current Gain

Temperature Coefficient IMGETC +20 ppm/°C

Gain, offset, and CMR errors calibrated out,

Hneartty Error MLER | viog = 0.2V and +44V, range B (Notes 4, 5) +0.02 ) %FSH
Rejection of Output Error Due to Range D, lout =0, VRCOMF = %FSR/
Common-Mode Load Voltage CMRMOER | (/.o } 2'5v) and (Vee - 2.5V) 0.001  0.005 v
VOLTAGE MONITOR

Measured Output Voltage Range VDUTM Gain = +1, I0SV = AGND VEE + 2.5 Vcc-25 \
Voltage-Sense-Amp Offset Viosv Relative to AGND -0.2 +4.4 v

Voltage Input

Voltage-Sense-Amp Offset Vputmos | Gain = +1 +25 mV

Measured Voltage Offset

V +10 V/°
Temperature Coefficient DUTMOSTC * WVFC
Gain = +1 +1
Voltage-Sense-Amp Gain Error VbUTGe | Gain = +1/2 +1 %
Gain = +1/6 +1
Measured-Voltage Gain
9 VDUTGETC =10 ppm/°C

Temperature Coefficient

Gain and offset errors calibrated out,
Linearity Error VDUTLER | Viosv =-0.2V and +4.4V, loyT = 0, gain = +0.02 %FSR
+1, range B (Note 4)

VOLTAGE/CURRENT CLAMPS (Note 8)

VeLLo,

Input Control Voltage VEE + 2.3 Vce-2.3 \
VCLHI
DPS output current = 10% of FSR VEE + 2.5 Vce-2.5
Voltage Clamp Range (Note 9) VCRNG \
DPS output current at FSR VEE + 5 Vce -5
Voltage Clamp Gain VCGAIN +1 VIV
Voltage Clamp Accuracy VCERR Range Ato D, louT = £FSR (Notes 2, 9) +200 mV
Viosl
Current Clamp Range ICRNG (Note 10) +1.5x \
FSR
Current Clamp Gain ICGAIN 4 V/FSR
Range A, VouT = +FSR, lout = £FSR +015

(Notes 2, 10)
Current Clamp Accuracy ICERR - %FSR
Range B to D, Vout = £FSR, gain and

offset errors calibrated out (Note 10) +0.05
COMPARATOR INPUTS
Input Voltage Range CMPIRG Ver + 35 Voo -35 ;
Input Offset Voliage CMPIOs | VITHHI = VITHLO = 0 +30 mv

4 MAXIMN




25VR/Y>, 800mAT/\1 X EBiE(DPS)

DC ELECTRICAL CHARACTERISTICS (continued)
(Vce = +12V, VEg = -12V, VL = +3.3V, Ty = +30°C to +100°C. Typical values are at Ty = +30°C, unless otherwise specified.) (Notes 1, 2)

PARAMETER | symsoL | CONDITIONS MIN TYP  MAX | UNITS
COMPARATOR OUTPUTS
Output High Voltage CMPoH | VL =2.375V to 3.3V, RpyLLup = 1kQ VL-0.2 V
Output Low Voltage CMPoL | VL =2.375V to 3.3V, RpuLLup = 1kQ 0.4 Vv
High-Impedance State
Leakage Current CMPoLK +5 nA
High-Impedance Output
Capacitance CMPoc ! PF
ANALOG INPUTS
Input Current [IN +5 nA
Input Capacitance CiN 4 Pk
DIGITAL INPUTS
Input High Voltage VIH VTHR + \
0.15
VTHR -
Input Low Voltage ViL 015 V
VTHR Input Range VTHR 0.5 VL -05 Vv
Input Current lIN +25 bA
Input Capacitance CIN 4 pF

DIGITAL OUTPUTS

V| = 2.375V to 3.3V, relative to DGND,

Output High Voltage VOH loUT = +1.0mA VL-0.25 \
Output Low Voltage VoL YOLU:T 5317 %\r/nt: 3.3V, relative to DGND, 02 v
TEMPERATURE SENSOR

Analog Output Offset VTsnso | Ty = +28°C 3.01 Vv
Analog Output Gain VTSNSG 10 mV/°C
?rl]?g::]((jgtput Temperature Trsnsr | (Note 11) +130 oc
Thermal-Shutdown Temperature TsDN +140 °C
POWER SUPPLY

Positive Supply Vce (Note 12) 12 18 \
Negative Supply VEE (Note 12) -15 -12 \
Total Supply Voltage Vce - VEE +30 V
Logic Supply VL +2.375 +3.300 \
Positive Supply Current Icc No load 20 22 mA
Negative Supply Current IEE No load 19 21 mA
Analog Ground Current IAGND No load 0.8 1.0 mA
Logic Supply Current I No load, all digital inputs at DGND 7.0 9.0 mA
Digital Ground Current IDgND | No load, all digital inputs at DGND 7.0 9.0 mA
Power-Supply Rejection Ratio PSRR Each supply varied individually from min 80 dB

to max, Vput = 5.0V

MAXIN 5
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25VR/Y>, 800mAT /N1 X Bil(DPS)

AC ELECTRICAL CHARACTERISTICS

(Vce = +12V, VEg = -12V, VI = +83.3V, Cc1 = 350pF, CL = 100pF, CmEAS = 100pF, CiMEAS = 100pF, Ty = +30°C to +100°C. Typical
values are at Ty = +35°C, unless otherwise specified.) (Notes 1, 2)

MAX9959

PARAMETER ‘ SYMBOL ‘ CONDITIONS MIN TYP MAX UNITS
FORCE VOLTAGE (Notes 13, 14)
Range D = £200pA, RL = 35kQ to AGND 30
) ) Range C = +2mA, RL = 3.5kQ to AGND 20
Settling Time FVsT us
Range B = +20mA, RL = 350Q to AGND 30 50
Range A = +800mA, RL = 8.756Q to AGND 25
LOAD REGULATION SETTLING TIME (Note 14)
. ) =+ =8.
Setting Time LRST | etwben open erccit 19 AGND, 1 = 100 s
FORCE VOLTAGE/MEASURE CURRENT (Notes 13, 14, 15)
Range D = £200pA, RL = 35kQ to AGND 50
. ) Range C = +2mA, RL = 3.5kQ to AGND 20
Settling Time FVMIsT us
Range B = +20mA, RL = 350Q to AGND 25 50
Range A = £800mA, RL = 8.75Q to AGND 35
FORCE CURRENT (Notes 13, 14)
Range D = +200pA, RL = 35kQ to AGND 100
) : Range C = £2mA, RL = 3.5kQ to AGND 35
Settling Time FlsT ys
Range B = +20mA, R = 350Q to AGND 25 50
Range A = £800mA, RL = 8.75Q to AGND 20
FORCE CURRENT/MEASURE VOLTAGE (Notes 13, 14, 15)
Range D = +200pA, RL = 35kQ to AGND 100
) ) Range C = £2mA, RL = 3.5kQ to AGND 35
Settling Time FIMVsT ys
Range B = +20mA, R = 350Q to AGND 25 50
Range A = +800mA, RL = 8.75Q to AGND 40
FORCE OUTPUT
Output Slew Rate FOsLEw | CL = 0 (Note 16) 0.7 2.1 V/us
Stable Load Capacitance Range FOsLc | (Notes 17, 18) 1000 uF
Qutput Overshoot FOosHT | CL <20uF, CB1 = 3nF 0 %
MEASURE OUTPUT
Stable Load Capacitance Range MOsLc | (Note 17) 1000 pF
COMPARATORS (CiLIMHIILIMLO = 20pF, RpuLLuP = 1kQ) (Note 19)
100mV overdrive, 1Vp-p, measured from
Propagation Delay CMPpp | input threshold zero crossing to 50% of 100 ns
output voltage
Rise Time CMPTR | 20% to 80% 80 ns
Fall Time CMPTF | 20% to 80% 5 ns
. . % o
:::T!Zagir;rg:e to High CMPHIZT {\C/I)e1aos;)r§?g$|ronm580/|t:;:|g|taI input voltage 100 ns
Disable False to Active CMPLZF t“f)egaosirifﬁgufs:ﬁt;’éf'g'ta' input voltage 100 ns

6 MAXIMN




25VR/Y>, 800mAT/\1 X EBiE(DPS)

AC ELECTRICAL CHARACTERISTICS (continued)

(Vee = +12V, VEE = -12V, V| = +3.3V, Cc1 = 350pF, CL = 100pF, CmeAs = 100pF, CiMeas = 100pF, Ty = +30°C to +100°C. Typical

values are at Ty = +35°C, unless otherwise specified.) (Notes 1, 2)

PARAMETER ‘ SYMBOL ‘ CONDITIONS MIN TYP MAX UNITS
SERIAL PORT TIMING CHARACTERISTICS (VL = 3.0V, CpouT = 10pF) (Figure 4)
Serial Clock Frequency fSCLK 20 MHz
SCLK Pulse-Width High tCH 12 ns
SCLK Pulse-Width Low tcL 12 ns
SCLK Fall to DOUT Valid tbo 25 ns
CS Low to SCLK High Setup tcsso 10 ns
SCLK High to CS High Hold tCsHA 22 ns
SCLK High to CS Low Hold tcsHo | (Note 17) 0 ns
CS High to SCLK High Setup tcsst 5 ns
DIN to SCLK High Setup tDs 10 ns
DIN to SCLK High Hold tDH 0 ns
CS Pulse-Width High tCSWH 10 ns
CS Pulse-Width Low tCswL 10 ns
LOAD Pulse-Width Low toLL 20 ns
Power-On Reset POR 50 us
Note 1:  All minimum and maximum test limits are 100% production tested at Ty = +35°C £15°C at nominal supplies.

Note 2:

Note 3:
Note 4:
Note 5:
Note 6:

Note 7:
Note 8:

Note 9:

Note 10:
Note 11:
Note 12:
Note 13:

Note 14:
Note 15:

Note 16:
Note 17:
Note 18:
Note 19:

Specifications over the full operating temperature range are guaranteed by design and characterization.

Exercise care not to exceed the maximum power dissipation specifications listed in the Absolute Maximum Ratings
section. With drive current of £800mA limit DPS operation to two quadrants (i.e., when sourcing current limit Vpyt to
below +7V, when sinking current limit VpuT to above -7V). With drive current below +800mA and four-quadrant opera-
tion, limit DPS power dissipation to below the allowed maximum.

VIN swept to achieve an output voltage of (VEg + 2.5V) to (Vcc - 2.5V), with louT = 0.

Parameters expressed in terms of %FSR (percent of full-scale range) are as a percent of the end-point-to-end-point range.
Case must be maintained to within £5°C for linearity specifications to apply.

Load regulation is defined at a single programmed output voltage (force voltage mode), independent of linearity specification,
with a 0 to 100% current step.

To maintain linearity, keep the clamps at least 700mV away from VRCOMF-

In the force-current and force-voltage modes, the reference-clamping voltage CLH must be greater than 0V, and CLL must
be less than OV. For high clamping accuracy, CLH-CLL is > 1V. To maintain 0.02% force-voltage linearity when the pro-
grammable current clamps are enabled, two conditions must be met: 1) CLH and CLL must be set 12.5% FSR higher than
the forced current and 2) CLH and CLL must be set such that CLH is = 1.6V + 10SI and CLL is <-1.6V + IOSI (e.g., if driving
+1mA in the 2mA range, the current clamps must be set to a minimum of +1.5mA, or CLH = 3V, CLL = -3V, and IOSI = 0V).
DPS in force current mode.

DPS in force voltage mode.

The temperature threshold may vary up to £10°C from the specified threshold.

The device operates properly within absolute specifications, for varying supply voltages with equally varying output voltage settings.
Settling times are for a full-scale voltage or current step. FVsT measured from VIN to VDUT, FVMIsT from VIN to IMEAS,
FlsT from VIN to VDUT, and FIMVsT from VIN to VMEAS.

Settling times are to 0.1% of FSR.

The actual settling time of the measure path (sense input to measure output) is less than 1us. However, the RC time constant
of the sense resistor and the load capacitance causes a longer overall settling time of VDUT. This settling time is a function

of the current range resistor.

Slew rate is measured from the 20% to 80% points.

Guaranteed by design and characterization.

Range A.

The propagation delay time is measured by holding the current constant, and transitioning ITHHI or ITHLO.

MAXIMN 7
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IREEDEIIE

(Ta = +25°C, unless otherwise noted.)

2V/div

2V/div

2V/div

TRANSIENT RESPONSE
FVMI MODE, RANGE A

A\

MAX9959 toc01

= 10us/div

TRANSIENT RESPONSE
FVMI MODE, RANGE D

t=15us/div

TRANSIENT RESPONSE
FIMV MODE, RANGE B

t=10us/div

2V/div

2V/div

2V/div

TRANSIENT RESPONSE
FVMI MODE, RANGE B

MAX9959 toc02

t=10us/div

TRANSIENT RESPONSE
FVMV MODE, RANGE C

L Vves ]

—1

MAX9959 toc05

t=>5us/div

TRANSIENT RESPONSE
FIMV MODE, RANGE C

MAX9959 toc08

t=10us/div

2V/div

2V/div

2V/div

TRANSIENT RESPONSE
FVMI MODE, RANGE C

MAX9959 toc03

t=10us/div

TRANSIENT RESPONSE
FIMV MODE, RANGE A

MAX9959 toc06

= 10us/div

TRANSIENT RESPONSE
FIMV MODE, RANGE D

MAX9959 toc09

t=25us/div

MAXIN




25VR/Y>, 800mAT/\1 X EBiE(DPS)

REBEEREGERES)

(Ta = +25°C, unless otherwise noted.)

2V/div

2V/div

1V/div

MAXIMN

TRANSIENT RESPONSE
FIMI MODE, RANGE C

MAX9959 toc10

VDUT :

t=10us/div

RESPONSE TO CAPACITIVE LOAD
RISING EDGE

A

”NO Cowmsypu
100pF LEAD
CB1=3000pF ;-

CLOAD 047MF

t= 10us/div

RESPONSE TO CAPACITIVE LOAD
NEGATIVE SIGNAL

MAX9959 toc16

'\ CB3- 0.005uF -

Lo - 1000F

t=1ms/div

50mV/div

Vput

2V/div

25mV/div

)
<

LOAD REGULATION
TRANSIENT RECOVERY

MAX9959 toc11

LOAD 0T0800mATO0
! CLoan = 47uF

t=100us/div

RESPONSE TO CAPACITIVE LOAD
FALLING EDGE

i CLOAD U47MF

MAX9959 toc14

TOOpF LEAD
CB1 = 3000pF-

t=10us/div

RANGE-CHANGE
GLITCH

IDDQSEL = LOW TO HIGH
F\/ RANGEATO D

MAX9959 toc17

CT 250pF

t= 10us/div

=300mV/div

Vout

1V/div

50mV/div

—
<

LOAD REGULATION
TRANSIENT RECOVERY

MAX9959 toc12

6566 XVIN

VDUT 7V
LOAD=0TO0 800mATO 0

CLoap = 10uF

t = 50us/div

RESPONSE TO CAPACITIVE LOAD
POSITIVE SIGNAL

. CLoap = 1000uF

MAX9959 toc15

’ CB3V‘ 0025uF

t=1ms/div

RANGE-CHANGE
GLITCH

IDDQSEL = HIGH TO LOW
FVRANGEDTOA i .-

MAX9959 toc18

CT= 250pF

t=>5us/div
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MAX9959
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32 DIN F—F AN PITINAVETTIT—ZADT—F AN
33 LOAD T—50— KA, LOADDILFY I YIT, F—FEANLIZAIDBDPSOL IR ZICEmEL T,
34 SCLK U7 OY I AN, YUTIVAZ T T—o0V 70
35 [ Fu TEIRAS
36 VTHR 2w FIVRBEAN ETADFZIWADDAAAD Y IR Ly IV RNV ERELE T,
REFHDIBEIE. TI7HILNTVLD1/21Z1EUFT,
37 Vi mEAVESA=S) |

10 MAXIMN




25VR/Y>, 800mAT/\1 X EBiE(DPS)

G FERBA(IRE)

T 2 HaE

39 DOUT | F—=%HN. YUTINA VI TIT—RDT—FHEN

40 EXTSEL | #MERBIRE N, HEBEEAERIRLET,

41 HITEVP Eiﬁ;{;ﬁ)’r—&ﬂdﬁo FARENBE LERZLBEREA LRI L. AL ovsydHAIE

JIEUEY,

4 LMLo | TREARFIREA. RHSn/cBRNTRIL Y 2 3)L RERREBITHLOZ FTES C. F—=T
AL OYEBEINAAVE=T R FT,

43 v | ERERFIRLD, BESNABRDERZL Y 3)L RERAREBITHHIZ LESE. A -T2
ALOFEHEINA A E=F VRTHIFT,

51 ITHLO | FIEERFIBAS, BHEBRIV/SL—FDTFRIL Y I REBRETDEEAN

52 ITHHI | ERRERFIBAT, EHERIV/SL—FDERIAL Y 3)V REHRETDEEAS

53 0S| BRREA Tty NBEAS, FIEZEMIT— RIZBIIDERRET > TOA 7Y NEEE
HETDEEAN

54 I0SV F 7ty NEEAEAN, EEAET7 > TOA 7ty NEEEZRETDEEAN

55 VINS | EDINERATT. FIZL—TE— RICHITDEIMEBEREHRET DEEAS

56 VIN FPDDE&%/E&E)\?M FIE— RICBITDEIMER. £/IIFVE—RICBITDEINMEREZRET D
BEAA

57 AGND | 7F+OJJZ> R

58 CLL AVTSA T ITBAD. TROEE/BRIAVTS5AT7 VR EHRETDEEAN

59 CLH AT SAT VA ERAN . ERIDOEBE/EBRIA T oA T7 2 EH[ETDEEAD

60 PAR | EASIEILEAIEEE . IPARIE, DUTERICILAIT SBREEZENLET, INEEOTEDMD
AFIDPSER L—T##HL. BHEREEALET,

61 IMEAS | EARFIELLAIBEL . IMEASIE, DUTERICLAI T SBEZEALFT, HZMPH O—(CSh
5ENAAVE=FVRITIEVET,

62 VMEAS | BEFIBLLAIBELES, VMEASIE, SENSEICHITHBED S, 1/2f&, 713 1/65ICHH
THBEAEENLET, HZVPAO—IZEHEhDd L NA AV E—FVRIZBIET,

63 TEMP | SBETZSH, TEMPIE., 10mV/KDOY 1 BEICHAIT2EEEHALE T,

64 CBC | CBOHEH@#E#HE, /N\A /SR IV T U HEHESCB1. CB2. HKIUCBIDHBRA > ~

65 CB1 INANZAVT T, HEIT Y1 OEGE

66 CB2 INANZ AT Y2, HEIT U205

67 CB3 INANZAVT T3, HEI T Y 3DEGE

68 cC1 A UBEIVT Y, BEI T HOERS

69 cc2 AAREIT T, HEIT Y OERE2

70 CCHL | o5 T®REI T HOHBERE. CCLEKIUCCHDH BERRE

71 CCH | KOS TREI T oY, FABEI S TRED Y7 U ERE

72 CCL | FIOZVTHEI T Y, TMIBEO SV THEID T HERE

73 SAMPO | 'J— R#EMED 2T DHBEHE, CCOMP1HIUCCOMP20DH @K

74 CCOMP1 | @BV 71, J— R@ED VT 21 DEGHRER

75 CCOMP2 | BT 2, J— R@EI T U H20D#EH

94 AMPOUT | A4 27> T, SHEREETE— RBSICOMTT/ Ny D7 &L E T,

- Ep TOZR=ZRINY Ko VEplCREBERESNCTNE T, BEFEZRARICEODIEHICKED
DVEeBRETL—2F3E— o ool HRL TS ES ), BRNAERSTIIH Y FH A,

MAXIN
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HIiZM

losv

GAIN

SELECT o
FVMODE
ro/

CLH HIZF

MAXIMN
VMEAS | MAX9959 ———

o B SO

GAIN
SELECT

CCOMP2

LEAD CCOMP1 !
COMPENSATION ~ [— = — —
SELECT

I
1L
T T

t— ¢t — — — — — —<

Rrs
("D" VERSION ONLY)

|
<~
VINS + I
FISLAVE
[0 AoNp—o A !
% %chw MODE . HizF o
| cC2 . Nl
,,,,,, N
T A_T ) )
; L
- - — | N
|
| cB3 R BIFRCB | I .
- Gac || COMPENSATION —o P
Ll O 8| | SELRCT . BIFRCA ‘ P
- P P
HE- ‘s T !
A = A byt
z Ly !
Ch
IMEAS A_q P
a ROOMF v
HiZM !
PAR ‘ R . o
108! !
THHI AGKD AT |
¥ |
THLO WMH o -
cs - - I
% > $— HIZCMP ;J\/\/\/, v :
o SERIAL INTERFACE S L - !
CONTROL AND CONFIGURATION [
pout REGISTERS P !
IDDOSEL EXTSEL  _ _ _ _ _ _ _ _ _ I
Fizvp 4DHIZM
VTV'i LA VAVAV S
cc — |
Vi PONERON | TEMPERATURE AT o -
] SUPERVISOR
m RESET o
060 | SWITCH o D
CONTROL

Ao |

1. 2720234705 A
e 3|
T INA ZEJRE(DPS)(MDMAX995913. BREIEARN2DD
REFIRBEOBICHDBESIIEBERICKY., BHEBR
HIPRME (& bf:t%@ti%*%fi‘w@m‘/ 2O RE
ICEBBLEXT, COERIZ. HNHEBE. RAEEER)
BIUORBERNDELZIIERARDE)EE(ER)ZER
ICEREAEGBEHMANZHA . ZAR+800mADETR
T2BVDEHICH- > TCEREEY —ATDIENTE
F9, 200mAL T DERDIEEIF. MAXO95913 x4
FEOE}EZTNE T, INKWKRENWERDY —R/
UORBICHTIT/INY T DEMEYIR— KL, £
DMAXQOL9ZHEBEEMICUINIEFR T D ENFRER
e, KURBRICHKERENEEBRIDIENTEZT,
EHIC. BAE. ABBBREDHIEEICESSLUVIELSD
BE/BEREHIRITDMEBICHAETER IS TH2D
A TWNET, ZDFT/NA RIS, BE/BEBRAELD.

Go/No-GoT R NREDD 4> Ko aAV/INL—5 BE

12

T BREE TSI BLUSRI Y Y RNTT Y
A TIVET,

MAX9959D(3. RCOMF&SENSEMRIC300kQ D&

HHEMRFsZWE L TV E T, MAXQ959FIZ Z D&t
BmzaANEL T EEA,

PFOJEES0OEN

BEEMME— RTIIHADERERI[TZ77oardA
7= I MDSENSE/RCOMP)IE A SHIEEEICLERIL .
TN A VI TI—AEBLTCHIHBEINDIDD+/-
MEZEBONI NN DEBEIRLCHABEZREL
x99,

EREINME— RT3, BABRITADHIEEREICLERIL.
RICHRENE T,

ViN

lout =
4R sENSE

MAXIMN
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ERlS. DPSOMAXQ9L9MLMEARTZ7O—&ELT
ETEINET,

NAA2E—=F 2 XE—RTIE. HARA. RB. RC.
BIORDIGNAA o E—F 2 RITHEUFET,

ERRB7ZTAIEY M
EEAN

BrE 7> 71E. M1ORA. RB. RC. BLURDIC
BRSNCHDBNOBEZERL T T, EREEHT T
Yy NEEAAIOSIS., EREHT7TICATEY b
E5=60F9, IOSINAGNDICT LT EODIBEIS.
+/-DIIW AT —IVHEAERIN T DEREGE 7> TD
ZEOEHEEEFEII-4V~+4V T, IOSIZEInE /=
EBEIZ. COHANERICZEDZFIMASNET, FlxII.
+AVAIOSIZENMMENIBE L. +/-TIL AT —IVER
(SIS 2EEEHFBISERL AILHHFT T DEHANT
OV~+8VIci W) &9,

BEERHANE7Z > TATEY b

BEATD

BEEEANET > TIE. MAXQ959D I NEFE A B 1R
LET, AEAT7 Y NEEAAIOSVIE. EEAE
TN ATEY MEEZOLET, IOSVICEIME Nz
BRI, COHENBREICZDIEMAONE T,

ABE— FOYR—

MAX99501d. 7 /31 AN'EHa ARSI AR Z LA D
(o3 EREEE TOD)EREEZHIGT DHMT
T2 T ERE T OEBENBL TLNET BELD
AMPOUTHAMI I 77 TDAAICHIcE NS L T
D IVHAEXTSELIZNA W . SMIT 7 > T %18
SEET, 74— RNV IANVRXPEXUVRXMIZ,
SMITT T DBEREZEEADOEIFICEHES N T

9. HNIRIISICERESNzE LT, MITT7UT

HIEEREF(EXTSEL = O—)DIFEICIE. ZDHAIE
NAVE=FVATRITNEE I EE A,

A FIDPSENE

MAXQOLQIIEEM DT /N1 X =W 3#EH L T. FHE
AR DUTEREN B R AZIERXSI HDZENTEL T, DPS
DOBEIDIIVRY—BRFVE—R)ETDIRELNH .
WHF/NA RIS AL —TEE(FIRL—TE—R)ETD
BLHFET, YAT—EXAL—TDEFISIPARE S
EVINSAHZFALE9, IPARIZDUTERICEEAIT S
BEZHIL. VINSIZLEBI T DEDMER/EEANZE
RHELET, MAXO9L9IIR AN 16M@EZ CIEHR T D
ZENTEET,

MAXIN

BFEOISVT

FIE— REIC. TOJSVITNEBRBEEY SV T1E
HNEEZREBICHIRL 9. ANCLHEXUCLLZ
BEoC. VSV TEBREHREEZHRELE T, 770713
BA+800mAZLIEL . SENSEDEE EEBRKIC
RCOMFDBEICEL DT MU AENET, > 7 ILHIH
T—RFRDU S TA2—=TI)EY FCLENIZE DT,
BEOSVTEAX—TILET,

ERHIR

TAIVINELOT 74 NDERFIREFIS IV
FVE—RICBWTHATHA TSI ENATEZT .
TOUSVYITNEEBRIAVTSAT AN 2—T I
DIFEIZ. DPSHABRIIEBREF T & ICERESNT
HEBICHREINET, BERERLST2—TILEh
TWhd &, DPSHABRIZ. &EHEB. C. SXUDICH
LCEIRESNEREEDT 7 A4 MBE. 147% FSR
(typ)ICHIRENF T, FIBKXOFVIRRETEHAICS
Tld. DPSHAETRIL138% FSR (typ)lTHIRSNE T,
FNZENERSN/-BERNICHDEARDISEIT. FVESD
ISEBERELTEMELE T, 777 bILIFHE
BRIV TSA47 > IHIRMBISELZBEE. DPSIE
TEEBRE—RICEBBLZET,

ERFIRTSY

MAX99591d. I—EREDHIRERNTERZ I ZY
HREITDIENTEET, TNICEDT. EBRHIRE
IZHNTHRERZGo/No-GoT X A HEEICE ) £T,
DA ROAVNL—FIIERERZERMICEERL.
BEERZANITHHIBIVITHLOE E®R L &9, O
INL—FHBAEA—=TaALovThY. 2UT7IA
VHTI—REBLTCNAAVE—F 2V RTTDIE
NTEXT,

ABPTNAAVE-FVRE-F
AEHNVMEASE L UIMEASZO 2y U ANHIZMP &
32U TIVA YT T —E Y MHIZMSZED T
NAAVE—TVZAREICTDIENTEET, TD
fzh. ODPSEEHAICE > TREH D ZE/NZIRIC
TDIENTEFT,

IS5V RELUDUTIS Y FRRE

2DMDIZ Y RE#R. AGND (PFOI75 2 R)BXU
DGND (74 & INIT52 RISEBICBANE T S K
TY, InoDI>> Ra7) 2w hERPCB) ETEHY
ICEBLE Y, DUTDI S RIZIHASIDUTGSNSIC

KoT. BEEMME— RTDUTICEEY D& A ATEEIC
EIE9,
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RA. RB. RC. RD. AMPOUT. &XUSENSEIZ. &

BEBEFRLAMIEEC)DERICHT I DM Z A T
=S RS

BEEYHLUVREBRRE
MAX995913. TEMPIZEHNT10mV/K (F7z1310mV/C)

DA REICHEHTDIEEZHENL. [FHEHEER
343K (+70C)T3.43VCT9d, F1EEN+120TC~

+140COOEEIADE, A—T LU 5ZHIHTEMP

3O—ICBUET. FMREN+140CZ2BAD L.
BELYINTD =)y hEETL. DPS%Z
NAAVE=FTVZREICBITSEET, BETRHE
LUty bEICEEAMETL TS, DPSIZTOEE
REICEFBLEI A, BRENDETT,

E-FHIVBEBEAEXEELS DIV B
MAX9959TI3T ) vFZR/IML T HXREL T, H7
T FEMENTOIRNEO S TEXAMIETHT
TL—=0RAYFUIZRABLTNG T, BEZED
BICEETDI) Y FR/NRICHFITD/oHIC. iR
J2#EE(RANSRB. RDMSRCHEE)ETEEL &I,
EITHROREZEHENT T DX T, BIOHEEICH)
WEBZBNWTLES W, XM2ET#T7TL—0/R
DIFMIC. FERBCT1 B K UCT2H, EEEEX AV F
ICHS 27— MREBDI YL — hEHIHTDA T3>
DAVTUHBICARESNTNNE T, 150pFD2ED
JrvFogidEnzn. 7)Y FHHEE CEEEE
EBRECOBTERELG/NS VAZRELET,

DUTEEiRIE ¥t DUTER/SFERE

MAXQ9L9A IR R BE /S DUTDEBIEIT. LATD2DDEE
BRE2DDZEDMERICKDOTHIEEINE T,
1) ZUTMORNEREICHELRSERLAILHLS
2.5VDF—/3INy R
2) BmHEREBRHIERICESGANERKDSE
BT, RABRTIZ. ThoadbhtEiEBEE
TII2.5VTHhY . B TIZTV, XA YFTIE
1.6VTY, A=y REBHEEEIC. ZOEE
NEBETIIHY FtA. TNO2DDEENEE
LTWETd, R2ESRBRL TS0,

3) P27 LBREBEDES
4) BHENNDI S KB EAGNDENDEE)

IEH3LIER4NTEZEA L LIBEDDPSOH I8E
HR2IIRENTNE T,

14

- |put

M2, HHhRA 2T

23, DUTERNEODIZE. DUTEEIF(VEe + 2.5V)
oWVee - 2BVICRA 2 TTHZEERLTNET,
EDODUTERMDIESE . RAEREIE. RAEBRICHINT
(Vee - BVICETHETERMNICETLE T, BERICE
DODUTERDEZEIZ. BOEEKEIZ. (Ve + BV)ITE
TOETERPIISHILET,

DPSH'+200mALAEDH B RZMIE L TIDIEFIT.
DPSDIEBREBNIZ/ Ny T — DB HHIBRMEL T IZHIPR
I 20BN BV F 9 ([Absolute Maximum Ratings (&3
BAER)IBELVONote 2(CF2) | =50), Hlxid. DPS
HEEAT800mAZ#IE L TUVDIBEIE. VecBRIE
+12V%& ., Vepld-12VEBAIEWWESICLTLESE LY,
DPSH'E#RZEY —XLTL\BIHEEIF. DUTD ./ — K%
ORIV MATICEEE L BT ZE0\, DPSHA'ER
L TWBBEIE. DUTD ./ —R&EORIL K
PAEICEREN LR NTL 12 S WV(2KRENE), +800mALLT
THEETDHEEIE. DPSOBEEBNIZIC L TARREEEN
AEEREENH Y T, HEENICDNTIE. BREE
DEEE, WHEMD T Z > REELUDPS AGNDRE]
DEMNEZZRITDRENHY FI(LEDEHIBX
U4),

BRALNEBEEEIIEBREBEICLEAT D/-H. BRE
ENRIMENSETTDELAL TEEIENEZ T,
FleEREHBE&EEIZ. DUTOI S REFPFOT
722 FE(DUTGSNS - AGND)DEMIZEICKIDTH
MENLE T, BB, INODHIRRNTEIMDUTEREIS.
DUTDI S RICAHFIHEEZMATMEICEL <KW
F9, BERIC. BEAERICITHNEEZEEISDUTEREL
DUTI S FREDBAREICELLBUET,

MAXIMN




25VR/Y>, 800mAT/\1 X EBiE(DPS)

HRESIUHIH
MAXQOL9MEEII ) PILA 2V F T T —XEERD
O I AAHIZMP, LOAD. HXUIDDQSEL%
BLTITHhNE Y,

YTPINA I TI—RIF. DTN RY AL
DR BEIUODPSL ORI EMBATINVET(K3I),
SUTPINT—5IF. T—INHDPSLURYIETDFE
TDPSICUNCEEESZFtH A, DPSLUZIAD
F—5 70—, 2EY hO#HEEE Y b (A0S LUVCO)
SToOor vy ANLOADZBL CHIEENE I,
LOADL_J:D“C F—FIANL RN BDPSL RS

ICIEBHE CERXENE T, T— 973)\73!//29 7/7’“
énm\éﬁ%uomb O—IC#iFshd s, F—2IF
DPSL 22 #|C (;ﬁLE’JL)@:ﬁéhi?o nic
£o>T. U 7’)1/71'3— FDOTF—FBIEDKRT EEHEY
Bh. FrET ) TIVIR— NBIE S IEEEITDPSDIRRE
EEFEITDIENTELT, LOADZBEU-IEEEREH
ICEDT. TAo—F T —ViEHGINI-EEDODPS
TINA ZDERFEFNESHICEIET,

DPSF—&#If#HEY b+

18EY hJ—RICEDTMAX99L9%Z/EL 9, K113,

18w I — RBEZBMERL CTLNET,

DUPNAETI—-RATF—5T70—HEEY b
EY bOBKUT (COBXVAOIS. T MLIRIMB
AN/DPSL U RAINDT =Y EEDBEEHAZRETE
LET, CSHNAICBDE. R2ICRENDIBET YV

2AVHEFTEINEZ T (R5HKU6),
MAXI
_ MAX9959
cs|
DOUT
S%ﬁ; > SHIFT REGISTER >
//2 //16
y Y
CONTROL _
DECODE > INPUT REGISTER
16
\i
LORD] DPS REGISTER
l T0DPS l

3. DPSL U PIVIR—~TOAVITAT IS

MAXIN

A0 = CO = 0 (NOP)DIF&IS. BE— RPEEAZTE T
(. T—H2IFT T ML DRI ZRZBALTDOUTICERX S
nNEd, INHEIIDDIE. FINARBETFAo—F1T—2
BHRL. TNNAZADEBRT—YD—BPeWEAEZTEET
IC. BRET—5Z28e2DTNA R ERBLTHET/N\1
RICERET DIBETY, TAO—FI—VEHEI Nk
BHODOT/NAZRZBRICEMITDICIE. A0 = 1BKUT
CO = OCEHFIWNRDTNNAZADANDL X 5ZEO—R
L. CSHY\A I 2 1=#ICLOAD A B = 9 (X5),
it CSHN\1 DORBICLOADA O—IZ#IF TS
alE. ANBWLDRZICTyvFEenE=T7—2I1FCoOM
h%?ttst?ﬁ?ﬁf%t_DPSl//Zﬁb_7 VFEINEI,

®1. F—FH#EY FSLUVEY MEF

DATABIT| NAME FUNCTION
17 FMODE | Mode Select
16 G2
15 G1 Gain and Polarity Select
14 GO
13 RS2
12 RS1 Range Select
11 RSO
10 CLEN | Clamp Enable
9 RESERV | Reserved. Set this bit to zero.
8 HIZFRC | Force High-Impedance Select
7 HIZMS | Measure High-Impedance Select
6 HIZCMP | Comparator High-Impedance Select
5 LCOMPA1
4 LCOMPO )
Compensation Select
3 BCOMPH1
2 BCOMPO
1 A0 )
Serial Interface Data Flow Control
0 Cco

R2. 2UPMAHT71—RF—=H70—
slfEY b

DATA BITS

OPERATION
A0 (D1) | CO (DO)

NOP: Input and DPS registers remain

0 0

unchanged
0 1 Load DPS register from input register
1 0 Load input register from shift register

Load input register and DPS register from
shift register
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25VR/Y>, 800mAT /N1 X Bil(DPS)

FyITDERICEB[214voO0—FK]
MAXQOLOMIZHEENERICANL XYW BDPSL o
2T —F T YFITDITE. (FMHEIY R
LOADZERT2MENHUET, £ 1DDNHAE]IS
CSZ=O—IZL. BEEDCSOO—/%) EiHEig%EH:- L
B0y VEEE DI ICCSE/NMICRT ZETT,
ANLPZRIROF—H3,. CSMIr kL) 1w TDPS
LIORZICTYFENET,

JO93vTNVEFFOJE—F
EREEDER

H# T — F(RSO. RS1.
D13, FI (BEREDI)E— K &H7zlEMI (EBFRA

HXURS2)DEY kD11~

E)E—FK

DONINHADIILZT—IVEREEZHIEHLET., BR
EZIBROLMMER L UERSEHZRIICRLTINET,

R3. BEEREY &LV

o da b AR/ T ]
DATA BITS NOMINAL
(D13) | (D12) | (D11) VALUE (Q)
0 0 0 D +200pA 5000
0 0 1 C +2mA 500
0 1 0 B +20mA 50
0 1 1 A +800mA 1.25
1 X X External — —
X=fFE

VINSXUBRERE. AIZEFE7 > T0&ER
HfE~ — (GO, G1.

AIZRNE 7 > T (VCA)DFE

HIUG2)DEY hD14~D1613.
caMEHELEd. I

S0Ew MIRIET > TOFE
E—REICTTOADDSHEAINDBEGERBEA T

Y, &

EBIFRATFRSNTINET,

SHEIEHY /. FYMV

®4. VGANIRHE S UEMEEREY

DATA BITS* MEASURE
VINVGA | VOLTAGE

G2 (D16) | G1 (D15) | GO (D14) VGA

0 0 0 +1 +1

0 0 1 +2 +1/2

0 1 0 +6 +1/6

1 0 0 +1

1 0 1 +1/2

1 1 0 +1/6

16

OMBIXUNNTEIERTZATHE A

E— FDER

HE D — R(HIZFRCH L OFMODE)DE Y hD8FH K
UD1712&LDT. ROITRITMAXQOLOMENEE— K& &
IRLUF 9, FMODEIZK D TCDPSAYEEF/=IITBRZFIM
I3 AERIRLFT, HIZFRCIE. RSaAN7UoT%&
INAAVE—=F 2 ZIRREBICT DD, £2I3VINSZE 7 >
TANDANDELTERT DN EDNERELFT(FIR
L—7E—RK),

&R5. DPSE— FEREY b

DATA BITS OUTPUTS
HIZFRC | FMODE | DPS MODE I:l\lllnll.laT RA, RB, RC,
(D8) (D17) AND RD

0 0 ImpHelc?:nce AGND Impjg:nce
0 1 FI Slave VINS Current
0 FVv VIN Voltage
1 1 Fl VIN Current
FVELUFIE— FTIE. IMEASE KOVMEASHE A
DUTIEHEBE X /- IdBARDAEZITL . RERDEBEEDN/

BRAE(FVMDE— R PEREDM/ETAE(FIMV)
T REBRZRREEEE—RERRLET, HR—bK

TDE—RISIIATA B T,
FVMI :  EEEI/ERAE
FIMV :  EREDN/BEAE
FVMV . EEEIN/EEAE
FIMI:  EREDN/EBRAE
FNMV : EDAN7E U/BIERE

FVEIFFIE—RTIEZ. EIMEBEEZZISEIMER

FIHEICVINASEIRENF I, FIRL—TE—RTII.
VINSHHYEIRENZE T, ZD=H. A L —ZFHT
ICVRY—DPSER L —TJIlEHRIDIENTEZET,

TADIIA 25T T —REE

3#xrzLSPI™/QSPI™/MICROWIRE™SS 5 1) 77 )L A~
71T —2IE. MAX9959M VY REXUHIHEHAIC
FR=NET. COPUTPIAFTIT—RI &5
20MHzETOoZOY ORETEEL T T, ol 1W<
DDA Y T ANIIERIEEERIEL. ) 77ILA Y
I -AFET—F EBETDIHEDC. DT
MCTDIBENHI T T,

SPIBKO'QSPIIE. Motorola, Inc.DEIZETT,
MICROWIREZNational Semiconductor Corp.DEIZ T,

MAXIMN
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A2y 9 ANESUHAHIH#EE

HEHDNA AV E—F 2 ZIREBOFIEIE. HIZMS
Ev D7) EODY IANHZMPOB THRASNE T,
AR T LRI D O2EDREHIEL X5 A
HBLUDPSETHT —FEmxEFEIT. FET—FD
AO/COEY bEOZ Y I ANLOADDE THASNE Y
(IBRELKLUHE] DIEZSR),

TATIIVATN

T A IVAADSCLK, DIN. CS. LOAD. HIZMP,
HKXUIDDQSELIF. /A XZ&R/L. X711/ L —F
EDBEMZRERIDILHICERT )X ZMA T
E9o TATVIIWANDEERAL YA FLARIVIF
VTHRTE®E =M. VTHRAKREFREDIZS T T 7
IWRTVLD1/21Z ) &9,

T4 25 Iiti(DOUT)

ANT—=F L2 RIHN2ENDIFBEIE. T—FId%k
ANnFHUABXTDOUTICHAN S ND o). BET/NA R
ETA—FI—UERIDIENTEEY, DOUTD
T—E. TAT—FI—UERINLKRBRZ18
YAONDIOY IDDELEZFFDTDINICHENE T,
TADIZIHEADIANDOIOVIDITYIY I THED
SNdDleH. TATO—FI—VEHRINLCT/NARIZ
BLoOYVIESZEATDIENTEET,

SYPWKR—bDIAZID
DUTWNR—=IDIA I T 543220084, K5,
HXUOE6E. TAC Electrical Characteristics (ACER
RIS IRD U TILIR—bDY A X IMEDIEICEE
BENTNET,

—» fCH —
SCLK
— o550 e

1 1
—> < lcsHo
1

1 1
—> o e—

1
| — r— oS
1 1 1
1

i ‘
—> losH1 —
1

'l
1
,—>: ~— fpy
s —®=  —
1

D

=

XOXOXMXOXOXOW%010@010@ XO@N@ -+ 2 QK RAKARAAR

—> s re—
1 1

bout >< D17LAST >< D16LAST ><D15LAST>< D14LAST>< D13LAST ><: D12LAST © * ¢ DILAST >< DOLAST >< D17

1
tho—» — . .
vt —>: toLL :4—

1 1

LOAD

4. DUTPNAVETI—ADEA T
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17

6566 XVIN



MAX9959

25VR/Y>, 800mAT /1 X EBiE(DPS)

CS

INPUT
REGISTERS

UPDATED
SCLK

pi7 D16 D15 D14 D13 D12 D11 DO D9 D8 D7 D6 D5 D4 D3 D2 D1 DO

Q17 Q16 Q15 Q14 Q18 Q12 Q11 Q0 Q Q8 Q7 Q6 Q5 Q4 Q3 @ o Q D17

FIRST BIT LAST BIT
FROM FROM
PREVIOUS PREVIOUS
WRITE WRITE
LOAD DPS /u
REGISTERS
UPDATED

5.

DPSL Xy MIEAMBO— RED U PINA VT TT—RA5A I 0T
INPUT

@ _‘
AND DPS
REGISTERS
SCLK UPDATED
D17 D16 D15 D14 D13 D12 D11 DO D9 D8 D7 D6 D5 D4 D3 D2 DI DO

Q7 Q16 Q15 Q14 Q13 Q12 Q11 Q0 Q Q8 Q7 Q6 Q5 04 Q3 @ o Q D17

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

X6. DPSL 225 DESO— RIFD ) PIVA VFTIT—R5TAI0T
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25VR/Y>, 800mAT/\1 X EBiE(DPS)

PIVr—2a gk

IORKR—=ZR/INY R
EPISIEBmE /= ISIVERIZEHE L. 5 RICITEREL
TNTL S0,

—F#EITFY0RER

MAXQ9591d, RE<LEHIDRTEEZRHI D
ENTEET, BEFENEZDICRKDT. DPSOES

6. J— F#EI T Y DER

NA—N1— R NIDMEELHIFET, INITTRT
5010 — R\BEIVF U HERERSENFEESI N,
FNZENICOUTINA T 1T —2 %@L THIEATAE
BERAABIA Y FHIERINTWHEI(E), ZDE
I, AoF o ERBEAEHhETC. BN U TREN
F—=N1—- M NEEDHEDZ—XICHHIEDZ &
NTEZY, SlfE Y FDESKLOUD4S (LCOMP1EBLD
LCOMPO)IE. ROICRT LOICHEIVTFUHERE
BRELET,

DATA BITS COMPENSATION MINIMUM CAPACITOR MAXIMUM CAPACITOR
LCOMP1 (D5) | LCOMPO (D4) CAPACITOR SELECT VALUE (pF) VALUE (pF)
0 0 None — —
0 1 CCOMP1 27 330
1 0 CCOMP2 27 330
1 1 CCOMP1 and CCOMP2 27 each 330 each
NANZFHEIAT Y DER x7. FVE—RIcHIT>3
J— REEDIZNIC. DPSIINA/INIHELEREL T INMNZXAFYDER
F9. CONANIFEBIIENETEEAETORRERIC DATA BITS BYPASS
WEBICKEDBEEN DY T, FVEIIFFISEREI N BCOMP1 (D3) | BCOMPO (D2) | CAPACITOR SELECT
E—RIZWL T, #EEY kD3HKLUD2 (BCOMP1 0 0 None
HKIUBCOMPO)IIREO VT U ZEERLF T, 0 1 CB1
FVE—RTIZ. R7ICREINBDELDIC. 3D/ N1/ 1 0 cB2
227 (CB1. CB2. BXUCBI)DLTnM1D 1 1 CB3
BRI D, FFENEBIRSNFHA, R8T
EREarREICTIEL=CB1. CB2. LUCB3D
WEIVTFTUHEZRLTNET,
8. CB1. CB2. XU CB3D#tE(E
LOAD
RANGE
>1nF >10nF >100nF >1uF > 10pF >100pF <1000pF
A — — CB1=27nF CB1=27nF CB2 = 10nF CB3 = 22nF CB3 = 22nF
B — — CB1=27nF CB1=27nF CB2 = 10nF CB3 = 22nF —
C — CB1=2.7nF CB1=2.7nF CB2 = 10nF CB3 = 22nF — —
D CB1=2.7nF CB1=2.7nF CB2 = 10nF CB3 = 22nF — — —

FIE— RTlE. N4 F7 Y (CCH/CCL)DHEE
TAERE DD, FE@EDTVTFUTELERSN
FEA(ERI), R101F. BEBEDREICTH L L/ZCCH
HIUCCLOEERD T UHEZRLTNNET, TN
SOMEIVT T EETFEEHFICEEIS T
ERROZEMZBELLE T,

MAXIN

&K9. FIE—FBEOIS VT

#EI2 7Y DBR
DATA BITS FORCE-CURRENT MODE
COMPENSATION
BCOMP1 (D3) | BCOMPO (D2) | CAPACITOR SELECT
0 0 None
X 1 CCL/CCH
1 X CCL/CCH
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MAX9959

25VR/Y>, 800mAT/\1 X EBiE(DPS)

&10. CCHE XU CCLD#ER(E(CCH = CCL)

RANGE LOAD
> 100pF >1nF >10nF >100nF >1pF >10pF >100pF <1000pF
A — — — 4.7nF 4.7nF 4.7nF 4.7nF 4.7nF
B — — 4.7nF 4.7nF 4.7nF 4.7nF 4.7nF —
C — 4.7nF 4.7nF 4.7nF 4.7nF 4.7nF — —
D 4.7nF 4.7nF 4.7nF 4.7nF 4.7nF — — —

ABEAINAA 2 E-F 2V ZHH

HIZMSHIE E Y M(D7)F 7137« 2% )L AFHIZMPD
2ODFFEDEELNAEEDT. AEEAHER—0D
NAAVE—=F U ZREICBITLET, Ihod2D0
HEE. RINSRTELOICHEMICANDEFR SN TLY
F9, TAZHIVAAHIZMPIZE DT, Y UTPIA V5
JI—=FEREIICEMDODPSORAEHHEZZEL
ITDIENTEZET,

F11. WEHANAA 2V E-F i

IDDQFR bE—F

FVE— ROBIZ. T4 2% ILAHIDDQSELE 7H— b
95&. DPSISREEARSBE(FEED) ICIWUEDLY ., XK
13RI KLDICIDDQT R M E—RIZEW FT, 488
HEEBL CRESAREBHICVEZDE. U7
A5 71T —ATDPSZBREE T ICIKERDIDDQ
BMEZEITOZENTEZLT, IDDQSELAFTFH— LS
nad&. EREFEIITOREBICBOYIUEDLY T,

#13. IDDQ7T R FDER

DIGITAL INPUT IDDQSEL MODE
1 IDDQ Test
0 Normal

DATA BIT MEASURE OUTPUT
HIZMS INI?:,?_'% (VMEAS, IMEAS)
(D7) MODE
1 1 Measure Output Enabled
1 0 High Impedance
0 1 High Impedance
0 0 High Impedance

BEREER)ISTAR—=TI

KI12ICREINDEDIC, #IEHT—KREY FCLEN
D1O)IE. N1 DOEICEAhIZ T 2—TIL L.
O—DIcCDo o0 T57F42—TILET, FVE—R
T3, ERAVISATVRSTIT4TTY, FIE—R
T3, BEIVT AT VRITOFTA4TTY,

®12. 252 TAx—TIVHliH

CONTROL BIT CLEN
(D10) CLAMP MODE
1 Clamps Enabled
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25VR/Y>, 800mAT/\1 X EBiE(DPS)

EREAROERK
BREARIC, TEMPUADTRTOFFATEAGT I A TN VE=FVRITRY T,

P7Vr—avER

EXTERNAL BUFFER
T ~I>‘,—/\/\/\/—f
s RA | AN
> CS RA AAYAY P N
»{ SCLK RB o ! AN
o »! [0mD RB NA—9 b : N
»{ DIN N s ST
MAXIMN RC T '
< DOUT AN, —REd '
PN axggsg RC ’ . !
> fizvp RD - .
RD NV b i
DAC Lo :
BIFRCA |— -
v VIN BIFRCB Lo ! 7o
V2 CLH VRXP f---------———-——o o] - .I'___' |
V3 CLL VRM === 'II""""""""J
V4 0S| !
RCOMF !
V5 losv
SENSE
V6 ITHHI .
vi ITHLO DUET)E;TSSI%
GREF
IMEAS ADC
VMEAS oREF
ILIMHI
F AGND ILIMLO LOGIC
AGND

X7. 2—DPSO#ER
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25VR/Y>, 800mAT /N1 X Bil(DPS)

P7Vr—oavEREREE)

DUT

s R [ AN
»| SCLK
/0 »{ LOAD RB /\/\/\/LD
LOGIC »| DIN re
—] pour RC ANN——
1 HIZMP RD
RD
DAC A
MAX9959 BIFRCB
% VIN
V2 CLH DPS1 BIFRCA
V3 CLL
\\fg i RCOMF
10SV
V6 ITHHI SENSE
V7 [THLO DUTGSNS
GREF
ILIMHI
ILIMLO LOGIC
IMEAS ADG
AGND VMEAS GREF
IPAR
AGND
L1 vins ]
— CS RA
—>{ SCLK RA A%y .
—»| [0AD
RB ANN——o
— DIN
— pour R AN -S—$
—»{ HIZMP RD
T maxim 0 NN~
v VIN BIFRCA
V2 CLH
V3 CLL
V4 10| ROOMF
V5 10SV
V6 ITHHI
V7 ITHLO ILIMHI
GREF ILIMLO Loaic
IMEAS ADC
VMEAS GREF
F AGND
AGND _ DPS2
| DPS3
| DPSn

DUTGND

X8. HIDPSHERIC KL D THAERZIBKR
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EVEE

TOP VIEW

RA[ 1]

RA[ 2]

RA[ 3]

RA[ 4]
RA[5 |

RA[ 6 |
RA[7]

RA[ 8]
BIFRCA [ 9 |
R8[10]
BIFRCB [ 11]
Re[12]

RD [13]
RCOMF [ 14]
SENSE [ 15 ]
DUTGSNS [ 16 ]
Voo E
veo [ 18]
Vee [19]
Vee @
VRXP [21]

VRXM [22
e[
cT2[24]
Voo [25]

=
[od

8
[ss]

(=)
=
[se]

S
=
[or]

&)
=
[sc]

£
[1]

—
=1
[=]
o
=
=

m% 9211911[90((89][88]|87]]86]|85][84

Vee

/

AKX
MAX9959

“EP

[ 75| ccomp2
[ 74] ccompt
73| SAMPO
72]coL

71] cCH

70] CCHL
69 cc2

68 cCt

[ 67] cB3

[ 65 | B2
65 ] CB1
64 CBC
63 ] TEMP

[ 62 ] VMEAS
61 IMEAS
60 ] IPAR

[ 59] cLH
58] CLL
57 AGND

56 | VIN
55 | VINS
54 | 10SV
53 | 108
52 | ITHHI
51 | ITHLO

*EP = EXPOSED PAD

Vee E
Ne [R]
NC. 8]
DGND [ ]
e [ ]
IDDOSEL [ |

27

28

32][33

DN [ ]
L0AD [&3 |
SCLK [2]

r

46

cs [=

VTHR [ ]
\0 E
DGND [& ]
oout [
EXTSEL [& ]
HITEMP [ |
LmLo [ |
ILIMHI [ ]
DGND [£ |
AE
NC. [& ]

TQFP-EPR-IDP

La]Lse] o] s

S oS8
= = =

Ve [ ]

MAXIN

NYr—=o

BHD/INYT—IERE S RN =13

japan.maxim-ic.com/packages% Z SR /2,

Ny r—S547
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