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ABSOLUTE MAXIMUM RATINGS
VCCIOGND ..o -0.3Vto +15V Input/Output Current

IN_, FAULT_, SCL, SDA, OVERT to GND -0.3V to +6V (all except DXN1, DXN2, SDA, and ALERT) .......ccconi. 20mA
A0, A1, TCK, TMS, TDIto GND .................... -0.3V to +6V Continuous Power Dissipation (Ta = +70°C)

OVERC, RESET, GPIO_, ALERTto GND.................. -0.3V to +6V 48-Pin, 7mm x 7mm TQFN

RBP, ABP, DBP to GND ...-0.3V to lower of (6V and Vcc + 0.3V) (derate 27.8mW/°C above +70°C) ........cccoeeeeen. 2222.2mW
TDO, DXP1, DXP21to GND.......ccccoovviin -0.3V to Vpep + 0.3V Operating Temperature Range

CS+, CS-t0 GND ..o -0.3V to +30V Junction Temperature .........................

(GOt = 8 ittt +5V Storage Temperature Range .............cccceeevnennn.

DXNT, DXN2t0 GND ....oooiiiiiiiiiiiecce -0.3V to +0.8V Lead Temperature (soldering, 10S) .......ccccoovvviiiiiiinens. +250°C
SDA, ALERT Current -1TmA to +50mA

DXNT, DXN2 CUITENE ..o 1TmA

Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only, and functional
operation of the device at these or any other conditions beyond those indicated in the operational sections of the specifications is not implied. Exposure to
absolute maximum rating conditions for extended periods may affect device reliability.

ELECTRICAL CHARACTERISTICS
(Vecec =29V to 14V, Ta = -40°C to +85°C, unless otherwise specified. Typical values are at Vcc = 3.3V, Ta = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Operating Voltage Range Vce 2.90 14.00 Y
Undervoltage Lockout Vuvio ?c/l)l';g:r:svtﬁiac?izita;I\i/r?tcerfaces 28 v
Undervoltage Lockout Hysteresis | VUVLOHYS 100 mV
Supply Current lcc Static (EEPROM not accessed) 3 5 mA
ADC DC ACCURACY
Resolution 10 Bits
Total Unadjusted Error Ta = -40°C to +85°C 0.9 % FSR
Integral Nonlinearity 1 LSB
Differential Nonlinearity 1 LSB
ADC Total Monitoring Cycle Time | toyoLe | D'9Nt SUPPly inputs, three temperatures, 80 100 us

and current sense
Register map bit set to 00 56
(LSB = 5.46mV)
ADC IN_ Voltage Ranges ?Lesgésie;f;‘;ﬁq\%” setto 01 28 v
Register map bit set to 10 14
(LSB = 1.36mV)
Reference Voltage VRBP 1.306 1.4 1.414 \
IN_ ANALOG INPUT
Absolute Input Voltage Range 0 56 v
(Referenced to GND)
Input Impedance 30 50 80 kQ
M AXI/W 3
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ELECTRICAL CHARACTERISTICS (continued)
(Vce = 2.9V to 14V, Ta = -40°C to +85°C, unless otherwise specified. Typical values are at Vcc = 3.3V, Ta = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Input Hysteresis Percent of programmed r5Ch[5] =0 0.78 o
threshold r5Ch[5] = 1 1.17
RESET OUTPUT
r20h[5:3] = 000; from MR going high 22.5 25 27.5 ys
r20h[5:3]= 001 2.25 2.5 2.75
r20h[5:3]= 010 9 10 11
. ) r20h[5:3]= 011 36 40 44
Reset Timeout Period tRP
r20h[5:3]= 100 144 160 176 ms
r20h[5:3]= 101 576 640 704
r20h[5:3]= 110 1152 1280 1408
r20h[5:3]= 111 2304 2560 2816
TEMPERATURE MEASUREMENTS
:Enrtrirrnal Sensor Measurement (Note 2) +3 oc
E:trirpnei?uerrenﬁeeezjifnent Error (Note 2) *5 ©
;eezﬂoplitriit#re Measurement 05 oc
Temperature Measurement Noise Internal sensor 0.1 °C
External Diode Drive High 84 HA
External Diode Drive Low 6 pA
Diode Drive Current Ratio 14
DXN_ Impedance to GND 1.8 kQ
Power-Supply Rejection PSR Internal sensor, DC condition 0.1 °CIV
CURRENT SENSE
CS+ Input Voltage Range Vesy 3 28 V
Input Bias Current o+ Ves+ = VGs- 14 2 HA
Ics- Vcs- = Ves+ 3 8
A =48 21.5 25 28.5
Primary Qurrent—Sense Vst | Voss - Ves. A=24 45 50 55 iy
Differential Thresholds A=12 92 100 108
A=6 190 200 210
Primary Current-Sense Threshold CSHys Percent of VcsTH 0.5 %
r5Ch[1:0] = 00 50 us
Secondary Overcurrent r5Ch[1:0] = 3.6 4 4.4
Threshold Timeout r5Ch[1:0] = 10 14.4 16 17.6 ms
r5Ch[1:0] = 11 57.6 64 70.4
4 AKX
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ELECTRICAL CHARACTERISTICS (continued)

(Vce = 2.9V to 14V, Ta = -40°C to +85°C, unless otherwise specified. Typical values are at Vcc = 3.3V, Ta = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
A=6 232
Current-Sense Analog Input A=12 116
Range o Ves+ - Ves- A= o4 58 mv
A =48 29
VSeENSE = 150mV, (A = 6 only) -4 +0.2 +4
ADC Current-Sense VSENSE = 50mV, (A = 6, 12 only) -10 £1.2 +10 %
Measurement Accuracy VSENSE = 25mV +2
VSENSE = 10mV +10
Gain Accuracy xizTS:E 1 2%/C’)nA1V:tZ 100mV, -3 +3 %
Common-Mode Rejection Ratio CMRRcs | Ves+ > 4V 80 dB
Power-Supply Rejection Ratio PSRRcs 80 dB
OVERC Output Leakage Current | IOVERCLKG 1 HA
OVERC Output Low Voltage VOLOVERC | louT = 3mA 0.4 v
OVERC Propagation Delay tOVERC VSENSE - VesTH > 10% x VCSTH 5 us
SMBus INTERFACE (SCL, SDA)
Logic-Input Low Voltage ViL Input voltage falling 0.8 \
Logic-Input High Voltage VIH Input voltage rising 2.0 \
Input Leakage Current GND or 5.5V (Vce = 5.5V) VscL, Vsba -1 +1 LA
Output Low Voltage VoL ISINK = 3mA 0.4 vV
Input Capacitance CIN 5 pF
‘ALERT, FAULT_, AND GPIO_ OUTPUTS
S s |
ALERT, FATIT_, and GPIO.. VACERT, VERULT, Vapio = 55V or GND | -1 a |
GPIO_ (INPUT)
Logic-Low Voltage GPIO_ voltage falling 0.8 \
Logic-High Voltage GPIO_ voltage rising 2.0 \
SMBus ADDRESS (A0 and A1)
Address Logic-Low 0.4 \
Address Logic-High 1.4 \
High-Impedance Leakage Maximum current to achieve high-
Current impedance logic level i + HA
Input Leakage Current 0to 3V, Vce =3V -12 +12 bA
MAXIM 5
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ELECTRICAL CHARACTERISTICS (continued)

(Vce = 2.9V to 14V, Ta = -40°C to +85°C, unless otherwise specified. Typical values are at Vcc = 3.3V, Ta = +25°C.) (Note 1)

PARAMETER | symBoL | CONDITIONS MIN  TYP  MAX | UNITS
SMBus TIMING (see Figure 1)
Serial-Clock Frequency fscL 400 kHz
Bus Free Time Bgtween STOP {BUF 13 s
and START Conditions
START Condition Setup Time tSU:STA 0.6 us
START Condition Hold Time tHD:STA 0.6 us
STOP Condition Setup Time tSU:STO 0.6 us
Clock Low Period tLow 1.3 ys
Clock High Period tHIGH 0.6 ys
Data Setup Time tSU:DAT 100 ns
Output Fall Time toF CBus = 10pF to 400pF 250 ns
Data Hold Time tHD:DAT | From 50% SCL falling to SDA change 0.3 0.9 us
Minimum Pulse Width Ignored 30 ns
SMBus Timeout tTiMmeouT | SCL time low for reset 25 35 ms
JTAG INTERFACE (see Figure 2)
\T/Slltya-gr;\e/lsy TCK Logic-Low Input ViL Input voltage falling 0.4 %
\T/glltyag\élsy TCK Logic-High Input VIH Input voltage rising 2.2 vV
TDO Logic-Output Low Voltage VoL ISINK = 4mA 0.4 V
TDO Logic-Output High Voltage VOoH ISOURCE = TmA 2.2 V
TDO Leakage Current TDO high impedance -10 +10 HA
TDI, TMS Pullup Resistors RuPuU Pullup to Vpep 6.5 10 16 kQ
|/O Capacitance Cio 50 pF
TCK Clock Period tq 1000 ns
TCK High/Low Time to t3 (Note 3) 60 500 ns
TCK to TMS, TDI Setup Time ta 15 ns
TCK to TMS, TDI Hold Time ts 35 ns
TCK to TDO Delay te 500 ns
gCelr;t/o TDO High-Impedance - 500 ns
MISCELLANEOUS
Power-On Delay tD-PO 4 ms
gglg;l;/a—Byte EEPROM Write Cycle (Note 4) 11 ms

Note 1: Limits to -40°C are guaranteed by design.

Note 2: Guaranteed by design.

Note 3: TCK stops either high or low.

Note 4: An additional cycle is required when writing to configuration memory for the first time.

6 MAXIMN
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(Typical values are at Vcc = 3.3V, Ta = +25°C, unless otherwise noted.)

Icc (MA)

OUTPUT VOLTAGE LOW (mV)

3.0

2.5

2.0

400
350
300
250
200
150
100

50

Ve SUPPLY CURRENT NORMALIZED IN_ THRESHOLD NORMALIZED RESET TIMEOUT PERIOD
vs. Vgc SUPPLY VOLTAGE vs. TEMPERATURE vs. TEMPERATURE
| - 1.03 5 1.05 2
L oo 5 g 1.04 g
Ta=+25°C T B e : 2 5
] i 3 : E10 3
—_ T [
S 2 101 3 1
= = 101
Tp=-40°C i 100 = 0 —
= 09 g 0%
z = 098
2 £ 097
0.98 gt
0.96
0.97 0.95
4 6 8 10 12 14 40 -5 10 35 60 85 40 510 35 60 85
Vee (V) TEMPERATURE (°C) TEMPERATURE (°C)
OUTPUT VOLTAGE LOW ADC INTEGRAL NONLINEARITY ADC DIFFERENTIAL NONLINEARITY
vs. SINK CURRENT vs. INPUT VOLTAGE vs. INPUT VOLTAGE
7 050 g 0.15 g
A—iE 040 E 0 - I 2
] 0.30 Z g
0.20 0.05
= o
// %3 010 % 0
/ =0 =
/ 2010 2005
// -0.20 ! 010 HHHTH
/ -0.30 |
-0.15
-0.40
-0.50 -0.20
2 3 4 5 6 7 0 128 256 384 512 640 768 896 1024 0 128 256 384 512 G40 768 896 1024
SINK CURRENT (mA) INPUT VOLTAGE (DIGITAL CODE) INPUT VOLTAGE (DIGITAL CODE)
REFERENCE VOLTAGE
NOISE HISTOGRAM vs. TEMPERATURE
1000 — 5 150 =
| ADC HALF-SCALE | £ E
00" T voLTAGE INPUT g 148 g
800 2 14 ]
& =
2 700 § 144
S 600 S o142
o o
500 E 1.40
w
Z 40 E 138
S 300 & 136
200 134
100 M 132
0 130
507 508 509 510 511 512 513 40 1510 35 60 85
ADC OUTPUT CODE TEMPERATURE (°C)
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(Typical values are at Vcc = 3.3V, Ta = +25°C, unless otherwise noted.)

INTERNAL TEMPERATURE SENSOR TEMPERATURE ERROR TEMPERATURE ERROR
ACCURACY vs. TEMPERATURE vs. REMOTE DIODE TEMPERATURE vs. LEAKAGE RESISTANCE
3 2 5 - 15 TTTT T =
: A é 12 ~_ PATH = DXP TO GND 5
S 2 H 5 T~ y4 H
g = s 3 S 0
= <, < 5 >
g ! g £ -0 A
§ e 1 ~_ £ 15 PATH = DXP TO Vg (+5V) L]
0 N £ 0 ™~ £ 20
= N\ — >
3 g 1 N 5 % //
(W) L \ [N 30 Vi
92} -1 o o /
o = 2 = -3
= = = /
= 3 40 /
2 -45
4 50
3 -5 -65
-35 -10 15 40 65 90 30 15 0 15 30 45 60 75 90 105 1 10 100
TEMPERATURE (°C) REMOTE DIODE TEMPERATURE (°C) LEAKAGE RESISTANCE (M)
TEMPERATURE ERROR CURRENT-SENSE ACCURACY CURRENT-SENSE PRIMARY THRESHOLD
vs. DXP-DXN CAPACITANCE vs. VSENSE vs. Vsense OVERDRIVE
0 o 8 o 20 z
- N z 5 = 18 5
A\ : 8 6 £ 2 s
= -2 \ E g I = 2 16 ES
= -3 %‘ 4 E 14 N
(o= (&)
z = I \ g S~
::5_: 5 \ % 2 \ % 1.0 ~
£ 6 \ % S~——1_ b 08
a \ = — 2 ——
= 7 &2 5 06
= [e= =
8 \ 3 g 04
\ : »
9 \ 3 02
-10 -4 0
0 1 2 3 4 5 6 7 8 9 0 23 46 69 92 115 138 161 184 207 230 0 20 40 60 80 100
DXP-DXN CAPACITANCE (nF) Vsense (mV) Vsense OVERDRIVE (mV)
M AKX/ 9
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HL R M g5 A 2. PIFPADCXF IN2JEATSRAE, RIHC by B AR P U M B Dh 22 0 A
1 1 IN2 E%%ﬁﬁﬁ?,Wﬁmmﬁﬁiﬁﬁ%%—ﬁu%ﬁ@ﬁﬁ%%AEﬂ%mﬂmﬂﬁﬁﬁ
R(eA B
HL R 2 A3 . PISPADC X IN3REATRAE, RIHC by SR P U M B /D 22 43 A
2 2 IN3 f%ﬁﬁﬁt? IN3FIINGZH R 25 00 R+ -3 . o ZBUR A 45 B i AE L E (9 ADC IN_ LT
A
HL R 2 A 4. PIPADC X INAREATRAE, RIHC by SR P O M A B D 22 40 A
3 3 IN4 ﬁ%%ﬁﬁﬁ?,Wﬁmwﬁ&%ﬁﬁ%a—ﬁoﬁﬁ%ﬁﬁ%ﬁAEﬂ%%MEH{%E
(EA B
4-7,11, 12,
4-7,30, 31, 23, 30, 31, NN v
32, 39, 40, 3 39 N.C. WHERE. &2, NEFA.
47 40-44, 47
8,13, 35 8,13,35 GND A GND 5 | 7% e — e .
HL R M g ALS . PIPADC X INSHEATRAE, RIHC by B AR P O A B Dh 22 0 A
9 9 IN5 E%ﬁﬁ*ﬁﬁ? o INSHIINOAL AL 43 X W+ -3t . ALZBURA A B 5 i A FE L 2 19 ADC IN_HAL
RLeA B
HL R W 24 AL 6. PIEPADC X INGHEATRAE, RIHC by B AR P O A B D 22 40 A
10 10 ING E%éﬁﬁﬁ?,Wﬁﬂ%ﬁﬁ%%ﬁ%m-ﬁoﬁﬁ@ﬁﬁ%%AEﬂ%%AmnM%E
(eA B
HL R W S5 AT . PIEPADC X INTHEATRAE, RIHC by SR P O A B D 22 40 A
11 — IN7 E%ﬁ%*ﬁﬁ? IN7FNINSZH J§ 2543 X 0+ ity . WAZ0UHff 1 5 5 g AFE L2 B9 ADC IN_FRJE
LeA B
LR S 2 i A8 . PIFPADC X INSHEATSRAE, RIHC by B AR P/ U M L B i Dh 22 43 B
12 — IN8 ﬁ%iéﬁ*ﬁfﬁ?, IN7FNINSZH 2250 X B+ ity . WA Z0UHff 1 5 B g A FE L2 B9 ADC IN_FRLJE
RLeA B
14 14 GPIO1 | mIfCE A A/fd1.
15 15 GPIO2 | RIHC & 8 A5 2.
16 1 RBP ADCH:UEZEH, RBPRZWNH=EM1AVENE, ATADC. RH— H22FRYHEZ K RBPSH £
GND, AR FfRBPaL A HE HEEAtH .
17 17 SDA SMBus H T HHE , Wik T i Hi A/
18 18 SCL SMBus & 7R 446 A -
19 19 A0 SMBusti it A0, R3%4: £ DBP. GNDEUEZS, DR A SR (1) g5 18 ik .
20 20 Al SMBus#ilibii A1, Fi%#EDBP. GNDEESS, DAIEHAr 0K (1 ge 1 ik

10
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MAX16031 | MAX16032 & Wik

SMBusiRZ 48 7~, WRITEEHH . ALERTEESMBus 2.06ff 5% A i34 (1) SMBALERT#/5 5

21 21 ALERT | 58 M. 4#ff BB pEry, fihk ALERTHH, Mol 00, i s i7 gk B2
KA.

22 22 OVERT | i#dg/R, Wtk Irishnd . Ma sl #oR SR, fil X OVERTHi .

23 — OVERC | iuitdems, Wi HFsind . M d — 2wl IR, fl’k OVERCHIH .

24 24 FAULT2 | R C 2 U B T % o i 1 2.«

25 25 FAULTT | WG ik T B st i 1.

26 26 RESET | wIfic & Jeth T B & Ar i .

27 27 T™MS JTAGIM BB B A, R — H 10K QERFH P &8 4L 22 Vpgp.

28 28 TCK JTAG IR 4y A

29 29 DI JTAGIME A, % — H 10k QELFH P &6 4L 2 Vpgp.

33 33 TDO JTAG ML E0 P i s

a4 a4 DBP N FRECF LSRR R #n it . DBPAIGND 2 W) 4: — HIpFR 52 B LA, ANZEHIDBPIa) 4B
L LR

36 36 ABP TR S AR R g i . ABPAIGND Z [|]iEH: — HIpFI 32 LA, ANEAIABPa 4R
HEL S AL R

37,38 37,38 Ve SRS . R — R IpFRA S Vee 355 2 GND.

41 4 CSs- LA I A b, A2 B A3V R 28V, DUIEH TE.

42 42 CS+ LIRS U A IEAR, AZ0UMR B AE3V £ 28V, DUIEH TAE.

43 — DXN2 | i AR A2 T A . A0SR ik S aE, ¥ DXP2i# 3 £ DXN2.

44 — DXP2 | iz AR 2 IEH A . WA AIE A TIRe, #DXP2iEH: £ DXN2.

45 45 DXN1 | i AR 1 S A . ISRl s A o 86, K DXP1i# 82 £ DXNI.

46 46 DXP1 T AR E T IR A . ARSI A M T E, K DXP1i%EH: 2 DXNI.
HL R B A L. PIFSADCXS INTHEAFTRAE, RIHCE by SR O P B/ D 22 40 A

48 48 IN1 TEHEMSERT, INUFIIN2Z B2 0 0+, 3. 02000 05 45 1 S A BBTEHE I ADC IN_
Ha, S Rl P

— — EP WE AL, EP4Esth, EPPIERSGNDAHE. RNEAE Ky 32 B
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INTERNAL
TEMPERATURE SENSOR L0
CIRCUITRY > > ABP
OSCILLATOR REGULATOR
m > DIGITAL » DBP
REGULATOR
N > oo Ay !
- 08T | o 1.4V INTERNAL > REP
ADC REFERENCE
INPUT RANGE Y > FAULTI
SELECTION |
f— o FAULT » FAULT2
REGISTERS COMPARATORS
o o] INPUT RANGE > OVERT
SELECTION i _
" »| INPUT RANGE MULTIPLEXER v > RESET
SELECTION
i o| INPUTRANGE - aPio1
SELECTION <> GPI?
| INPUT RANGE >
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x1. Hbilt
EEPROM
I:ED?)IF?;:SR MEMORY \I;{Vi?'IPE/ DESCRIPTION
ADDRESS
00h — R IN1 ADC Result Register (MSB)
01h — R IN1 ADC Result Register (LSB)
02h — R IN2 ADC Result Register (MSB)
03h — R IN2 ADC Result Register (LSB)
04h — R IN3 ADC Result Register (MSB)
05h — R IN3 ADC Result Register (LSB)
06h — R IN4 ADC Result Register (MSB)
07h — R IN4 ADC Result Register (LSB)
08h — R IN5 ADC Result Register (MSB)
09h — R IN5 ADC Result Register (LSB)
OAh — R IN6 ADC Result Register (MSB)
0Bh — R IN6 ADC Result Register (LSB)
0Ch — R IN7 ADC Result Register (MSB)*
0Dh — R IN7 ADC Result Register (LSB)*
OEh — R IN8 ADC Result Register (MSB)*
OFh — R IN8 ADC Result Register (LSB)*
10h — R Internal Temperature Sensor ADC Result Register (MSB)
11h — R Internal Temperature Sensor ADC Result Register (LSB)
12h — R Remote Temperature Sensor 1 ADC Result Register (MSB)
13h — R Remote Temperature Sensor 1 ADC Result Register (LSB)
14h — R Remote Temperature Sensor 2 ADC Result Register (MSB)
15h — R Remote Temperature Sensor 2 ADC Result Register (LSB)
16h — R Current-Sense ADC Result Register
17h 97h R/W Voltage Monitoring Input ADC Range Selection (IN1-IN4)
18h 98h R/IW Voltage Monitoring Input ADC Range Selection (IN5-IN8)
19h 99h R/W Current-Sense Gain/Primary Threshold and Remote Temperature Sensor 1 Gain Trim
1Ah 9Ah R/W Voltage Monitoring Input Enable
1Bh 9Bh RIW Internal/Remote Temperature Sensor, Cgrrent Sense, and ALERT Enables and
Remote Temperature Sensor 1 Offset Trim
1Ch 9Ch R/W Voltage Monitoring Input Single-Ended/Differential and Unipolar/Bipolar Selection
1Dh 9Dh R/W FAULT1 Dependency Selection
1Eh 9Eh R/W FAULT2 Dependency Selection
1Fh 9Fh R/W OVERT Dependency Selection
20h AOh R/W RESET Dependency and Timeout Selection
21h Alh R/W RESET IN1-IN8 Dependency Selection
22h A2h R/W GPIO1 Configuration
23h A3h R/W GPIO1 Dependency Selection
24h Adh R/W GPIO2 Configuration
N AXIMW 13
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N R1. Hbhb(&E)
8 EEPROM
O FI:ED(I;IF?ESS MEMORY \?VE{?‘IPEI DESCRIPTION
~ ADDRESS
>< 25h A5h R/W GPIO2 Dependency Selection
< 26h Abh R/W IN1 Primary Undervoltage Threshold
§ 27h A7h R/W IN1 Primary Overvoltage Threshold
\E 28h A8h R/W IN1 Secondary Undervoltage Threshold
0’) 29h AS9h R/wW IN1 Secondary Overvoltage Threshold
-] 2Ah AAh R/W IN2 Primary Undervoltage Threshold
(‘2 2Bh ABh R/W IN2 Primary Overvoltage Threshold
>< 2Ch ACh R/W IN2 Secondary Undervoltage Threshold
< 2Dh ADh R/W IN2 Secondary Overvoltage Threshold
E 2Eh AEh R/W IN3 Primary Undervoltage Threshold
2Fh AFh R/W IN3 Primary Overvoltage Threshold
30h BOh R/W IN3 Secondary Undervoltage Threshold
31h B1h R/W IN3 Secondary Overvoltage Threshold
32h B2h R/W IN4 Primary Undervoltage Threshold
33h B3h R/W IN4 Primary Overvoltage Threshold
34h B4h R/W IN4 Secondary Undervoltage Threshold
35h B5h R/W IN4 Secondary Overvoltage Threshold
36h B6éh R/W INS Primary Undervoltage Threshold
37h B7h R/W IN5 Primary Overvoltage Threshold
38h B8h R/W IN5 Secondary Undervoltage Threshold
3%9h B9h R/W IN5 Secondary Overvoltage Threshold
3Ah BAh R/W IN6 Primary Undervoltage Threshold
3Bh BBh R/W IN6 Primary Overvoltage Threshold
3Ch BCh R/W IN6 Secondary Undervoltage Threshold
3Dh BDh R/W IN6 Secondary Overvoltage Threshold
3Eh BEh R/W IN7 Primary Undervoltage Threshold*
3Fh BFh R/W IN7 Primary Overvoltage Threshold*
40h COh R/W IN7 Secondary Undervoltage Threshold*
41h C1h R/W IN7 Secondary Overvoltage Threshold*
42h C2h R/W IN8 Primary Undervoltage Threshold*
43h C3h R/W IN8 Primary Overvoltage Threshold*
44h C4h R/W IN8 Secondary Undervoltage Threshold*
45h Cbh R/W IN8 Secondary Overvoltage Threshold*
46h Céh R/W Internal Temperature Sensor Primary Overtemperature Threshold (MSB)
47h C7h R/W Internal Temperature Sensor Secondary Overtemperature Threshold (MSB)
48h C8h R/W Remote Temperature Sensor 1 Primary Overtemperature Threshold
49h C9h R/W Remote Temperature Sensor 1 Secondary Overtemperature Threshold
4Ah CAh R/W Remote Temperature Sensor 2 Primary Overtemperature Threshold
14 AKX
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EEPROM
iEDGDI:I.Er:: MEMORY \TV?I?EI DESCRIPTION
ADDRESS
4Bh CBh R/IW Remote Temperature Sensor 2 Secondary Overtemperature Threshold
4Ch CCh R/IW Overcurrent Secondary Threshold
4Dh CDh RW Remote Temperature Sensor Primary/Segondary Overtemperature Threshold (LSBs).
External Temperature Sensor 2 Offset Trim
4Eh CEh R/IW Remote Temperature Sensor 1/2 Primary/Secondary Overtemperature Threshold (LSBs)
4Fh CFh R/IW Remote Temperature Sensor 2 Gain Trim
50h DOh R/W Remote Temperature Sensor Short/Open Status
51h D1h R/W IN1-IN8 Primary Threshold Fault Status
52h D2h R/W IN1-IN8 Secondary Threshold Fault Status
53h D3h R/W Temperature/Current Threshold Fault Status
54h D4h R/W Remote Temperature Sensor Short/Open Fault Mask
55h D5h R/IW IN1-IN8 Primary Threshold Fault Mask
56h D6h R/IW IN1-IN8 Secondary Threshold Fault Mask
57h D7h R/IW Temperature/Current Threshold Fault Mask
58h D8h R/IW IN1-IN8 Primary Undervoltage Faults Triggering Fault EEPROM
59h D9h R/IW IN1-IN8 Primary Overvoltage Faults Triggering Fault EEPROM
5Ah DAh R/IW Temperature/Current Faults Triggering Fault EEPROM
5Bh DBh R/IW Temperature Filter Selection and Postboot Fault Mask Time
5Ch DCh R/IW Threshold Fault Options and Overcurrent Fault Timeout
5Dh DDh — Reserved
5Eh DEh R/W Customer Firmware Version
5Fh DFh R/W EEPROM and Configuration Lock
60h-7Fh EOh-FFh — Reserved
— 80h R IN1-IN8 Primary Threshold Fault Status at Time of Fault
— 81h R IN1-IN8 Secondary Threshold Fault Status at Time of Fault
— 82h R Temperature/Current Threshold Fault Status at Time of Fault
— 83h R IN1 Conversion Result at Time of Fault
— 84h R IN2 Conversion Result at Time of Fault
— 85h R IN3 Conversion Result at Time of Fault
— 86h R IN4 Conversion Result at Time of Fault
— 87h R IN5 Conversion Result at Time of Fault
— 88h R IN6 Conversion Result at Time of Fault
— 89h R IN7 Conversion Result at Time of Fault*
— 8Ah R IN8 Conversion Result at Time of Fault*
— 8Bh R Internal Temperature Sensor Conversion Result at Time of Fault
— 8Ch R Remote Temperature Sensor 1 Conversion Result at Time of Fault
— 8Dh R Remote Temperature Sensor 2 Conversion Result at Time of Fault*
— 8Eh R Current-Sense Conversion Result at Time of Fault*
“(XFRMAX16031.
N AXIMW 15

TEL:15013652265 QQ:38537442

CE09LXVW/LEOILXVYIN



MAX16031/MAX16032

http://www.eehome.cn

HETFEEPROMRIZ 45 15 #5588
IR IES KB ETE

FL

HE

MAX16031/MAX16032 4% 12C/SMBus fIITAG #4741,
AT Vi0) 3 77 48 MIEEPROM, 3t — i %) H
T 3 B 11 7 W] PR AT i i 1 AR A 5 2 %5 PC/SMBus
FEAR BT MITAG S ATH 0755 . AR S 5ERER A4
PR 2958 FR 0 R 7 B R 2. B c15h[3:01% B2
THUHE RS (S )T A4 9 55 00 2 55 310

It/ EEPROM Y _EHLE AL(POR)H | BOINE I H0. 4 Ve

iKF 2.8V R ERBI(UVLO)IRAS, fi% POR. PORiT A2,

R Gay= R N R O o= <1 S T 2 4R N e 4
PRI S, FHH EEPROM PN 25 5 11 21 AH B (1 25 77 g 1 .
Ja g FEAERT 1.81ms. M ZFErSBh[3:0], W LA & E 3
T AREE AT 2R R W R[], B RTak L6s (B0 Z T
EHP45r). RESETHE st B MK, HERGE,
14 i 7 S AR B TR R G, RS FE— 1
FREA & (T 4R ) A A FL -
MAX16031/MAX16032 1] Wi i £ 35 8 % FEL He . 1 % FL 3 1 3
MRS . BohfE, W2 EE ARG 2 5 5% 6N
Aoﬁtﬁﬁﬁwﬁﬁ,mﬁMm%ﬁM%%ﬁ%ﬁ?
B, SR EETFad. Z2BE AR EHETR—
JEVRA, PN BRI R R R g g %%Tﬁﬂmﬁﬁwh
4 e i 2 L T R AR T TBR IS, b B Bk R AR — ANl

K2, W\ B E B FN{E e

REBE A — iz

b . G2 AT AR 2 R e A
BEE KA BRI A Bl R e R T R
SB35 AEEPROM.

W . A, BT
AT K T BB A

B JEE
MAX1603 142 {1t 8 e A IN1-INS FF FHLFE e il s MAX16032
B2 066 it 4l A IN1-ING I T IR W . 53 r17h[7:0140
r18h[7:0]3% & 4 B i A B R (O TE I (2 W%E2). Witk E
r1Ah[7:0](# fig B 3% i AR R DI aE (2 0L3R2) . Wik
FEW A BG4 EIR: —RZXE. ZHKRIE.
— R B R E. A BRENTR T T 8.
(UK FE 3 2 R AR ST TR #EAT LU, 171 FR # [Hl
WBIES % L0 G50 . A BRI AR 57
AR AN TR .

ADCHiy A RT3 B 00 25 43 F1 5 B AR [R) B X (2 26 3).
PhZEABRT, WA ALLR T 205, K ZE0 0615
B BEAT O A, ARG S SR, e O 2E A .
B OB RS A SRR 2 B AR T
VERE AL A VR A IE AR M 1 25 4 | 5 U M 22 43 T4
B AV A IE . SO I 25 0 LR . UUAR: e 5 o 25 2R
DLt wl e K. Blan: -1VESwA(ERN
5.6V)H i dI AL R-183, —HEHIFMLZE R 41101001001 .
B, i RImE A S BIES . R
BT, TCiErICh[7: 4] 0, s B2 h Btk .
Bm A 20N, ADCEBA IR

EEPROM
MEMORY
ADDRESS

REGISTER

ADDRESS BIT RANGE

DESCRIPTION

IN1 Voltage Range Selection:
[1:0] 00=56V, 01=28V
10 = 1.4V, 11 = Reserved

IN2 Voltage Range Selection:
[3:2] 00=5.6V, 01 =28V
10 = 1.4V, 11 = Reserved

17h 97h

IN3 Voltage Range Selection:
[5:4] 00=5.6V, 01 =28V
10 = 1.4V, 11 = Reserved

IN4 Voltage Range Selection:
[7:6] 00 =5.6V, 01 =2.8V
10 =1.4V, 11

= Reserved

16
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REGISTER
ADDRESS

EEPROM
MEMORY
ADDRESS

BIT RANGE

DESCRIPTION

18h

98h

[1:0]

IN5 Voltage Range Selection:
00 =5.6V, 01=2.8V
10 = 1.4V, 11 = Reserved

[3:2]

IN6 Voltage Range Selection:
00=5.6V, 01 =28V
10 = 1.4V, 11 = Reserved

IN7 Voltage Range Selection:
00=5.6V, 01 =28V
10 = 1.4V, 11 = Reserved

IN8 Voltage Range Selection:
00=5.6V, 01 =28V
10 = 1.4V, 11 = Reserved

1Ah

9Ah

IN1 Monitoring Enable:
0 = IN1 monitoring disabled
1 = IN1 monitoring enabled

IN2 Monitoring Enable:
= IN2 monitoring disabled
1 = IN2 monitoring enabled

IN3 Monitoring Enable:
0 = IN3 monitoring disabled
1 = IN3 monitoring enabled

IN4 Monitoring Enable:
= IN4 monitoring disabled
1 = IN4 monitoring enabled

IN5 Monitoring Enable:
0 = IN5 monitoring disabled
1 = IN5 monitoring enabled

IN6 Monitoring Enable:
0 = IN6 monitoring disabled
1 = IN6 monitoring enabled

IN7 Monitoring Enable:
0 = IN7 monitoring disabled
1 = IN7 monitoring enabled

IN8 Monitoring Enable:
0 = IN8 monitoring disabled
1 = IN8 monitoring enabled

MAXIMN
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XADC =INT VlL
VRANGE

x1024)

HAr, Xapese sy R+ #Hag, Vinog — B I
JERHIA, VRange 2 r17ThFIr18h e B A i A FE I 36

l

U/ AR At By 28 43 B
Xapc =INT (M X 1024) - |NT(V'¢ X 1024)
VRANGE VRANGE

Her, Xapc R HHa BnyHitHag, Vi g2 e
JES AT B IERT A, VN 2243 W D0 e TR 6 A Y 67 56
A, Veranceser17ThFir18hHi% & A ADC IN_HLJE G H .

% 3. IN1-IN8 ADCH#I N 1E$F

EEPROM
ii%ﬁ;:: MEMORY BIT RANGE DESCRIPTION
ADDRESS

IN1/IN2 Single-Ended/Pseudo-Differential:

[0] 0 = IN1 and IN2 conversions are single-ended.
1 =IN1 and IN2 conversions are pseudo-differential (IN1 to IN2).
IN3/IN4 Single-Ended/Pseudo-Differential:

[1] 0 = IN3 and IN4 conversions are single-ended.
1 =IN3 and IN4 conversions are pseudo-differential (IN3 to IN4).
IN5/IN6 Single-Ended/Pseudo-Differential:

[2] 0 = IN5 and IN6 conversions are single-ended.
1 = IN5 and IN6 conversions are pseudo-differential (IN5 to ING).
IN7/IN8 Single-Ended/Pseudo-Differential:

[3] 0 = IN7 and IN8 conversions are single-ended.
1 =IN7 and IN8 conversions are pseudo-differential (IN7 to IN8).

1Ch 9Ch

IN1/IN2 Unipolar/Bipolar:

[4] = IN1 and IN2 conversions are unipolar.
1 =IN1 and IN2 conversions are bipolar (two’s complement).
IN3/IN4 Unipolar/Bipolar:

[5] 0 = IN3 and IN4 conversions are unipolar.
1 =IN3 and IN4 conversions are bipolar (two’s complement).
IN5/IN6 Unipolar/Bipolar:

[6] 0 = IN5 and IN6 conversions are unipolar.
1 = IN5 and IN6 conversions are bipolar (two’s complement).
IN7/IN8 Unipolar/Bipolar:

[7] 0 = IN7 and IN8 conversions are unipolar.
1 =IN7 and IN8 conversions are bipolar (two’s complement).

18
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MAX16031 42 At 5 37 46 I %7 A CS+/CS-F— A B, 3t A6 1 ik
Kag, FTHGMI(E WE3). WA 0] 4R B Rl
B — A g i . AP A s &, EOVERC

i I e B U R A58 — O i TR . — TR A
|1 = _VestH
TH R
SENSE
Vion [ 4

TO ADC MUX
>

>

MAXIN

CS+
%7%
CS-
RseNsE
0—1
VL% MAX16031
OVERC

*VesTH

=)
| | =
jw)

*ADJUSTABLE BY r19h [1:0]

3. i M HE

HEFEEPROMEI Z 45 s #5588

fzi‘ﬂﬁgﬁéﬁf/f*f i

It i B G TR,, VegmyZ&r19h[1:01% & /Y
rIOh TR Bl IR 4T 7 .

x(28_1)

ﬁ':F' XADCIE811+L%|JADC%@{E VSENSEyJVCSJr -
Ves-, Ay&r1Oh[1:0]15 B 1 B A I FL B3 2, VRpp &
RBPZE ik HL e (S RU(E 1.4V).

4 LI AL rSCh[4]1% BB — 20 i1 IFRES, OVERCHiAF .
mr53h[6]5 ‘1’ Al M8 . OVERCINS —Zid il 1FR
FHR. ZHabm IR o e iEm ks . @it ADC
AR LC RIS Rt il 1R . Rt wl IR B A
—/NER, FESCh[LOP 4T E . @ik Er1Bh[3], 7]
DU RE/ZE (1 — 25— 5% B 3t A U s e B o

Her,
IIPR, Rgpnsk A2 A il FL B .
FEL 1 AS I 5 1) ADC H HH S -

VSENSE x Av

XapC - VReP

”/-/ﬂ /

MAX16031 42 it 9 £H G vt **&%%MDXPUDXM FIDXP2/
DXN2 1 — % PN 3030 BE A I, MAX 16032 M4 ik — 26 37t i
TR B ADXPL/DXN A — B Py R BRI . AL e 27 A7
%%Xﬂ‘ T2 AR VR AT VRS, DU A AN A 5 1) e ity — A
o NERIELEEARS I ) ORCHE . BR T S R/ AL TE T AE
%, RGN BERE — AR E KRS B
o 0 FEL 6  HE R AT A T s, i AR AR PR bR A
TIREW AR . e TR 22400 DL R i AR 3 R AR
KR, 1HSHNHEICANIOSTHIANIMS.

R4, —FL R R AT iR ER NS E AT
EEPROM
F;E(;E;g: MEMORY BIT RANGE DESCRIPTION
ADDRESS
Overcurrent Primary Threshold and Current-Sense Gain Setting:
00 = 200mV threshold, Ay = 6V/V
[1:0] 01 = 100mV threshold, Ay = 12V/V
1on 99n 10 = 50mV threshold, Ay = 24V
11 = 25mV threshold, Ay = 48V/V
[7:2] Remote Temperature Sensor 1 Gain Trim. Note bit 6 is inverted.
4Fh CFh [5:0] Remote Temperature Sensor 1 Gain Trim
[7:6] Not used
MAXI/V 19
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HFEEPROMBIZ #2528,
TR IEZ L [E 771

ABP

ILow IHIGH 7
.

DXP_
F——ﬂ)
TO ADC MUX
’—
Vpiag ~ 100mV

DXN_

IBiAS
= BP

A
B4, 373 i R I K i HEL S

ADC X PN HB AL Jk 25 110 v A% Jk 8¢ R 28 i o E A7 9 46
ADCH 3 — WA MRS &, #RIEE K R S5iE
FE I TP 27 77 2% (r46h & r4 Bh Al rdDh) B B0l BEAT LB 5
FEf A LB E R B2, T TR LR E A E T 5 N
107 HEARTE E HE i S50 A 55, {HOVERT
LH TR ERERES Y. AL miE AL R,
5% 0] G A/ RSy, o TR R R TR 15 Y
VUG BIE S % i 38 By

7 S 05 K 0 5K 2 AT G I DXP_ATDXN_ 27 [a) i 466 6 A
FFEE R . AR TE S E R R RS G S . B
IIPR A 4 SR M A S R, 1 LSBT
0.5°C. i FE e de 2 SR i it s X R 5w

T 351 448 25 25 A7 22 r19h[ 7:2)/rAFN[5:0]F1 2 8 27 47 28 1 Bh[7:5]/
r4D[6:4],  JH P ] X3 v G S5 A I 1 2K IR A9 2 A TR T
INRAFNFOTT 7~ . VA 1 2 v] DA BB K 19 9K 3 L it
(56pA), PIRMETuG M8 n 25 RIFERFRR4, IF
B S RSN, MAX16031/MAX16032 1 DXN_
FIDXP_siti g — AN MK EDE B 7%, A B T R(EMeS . &
FUEP AR LRI BiE S % LR B .

IFEEADC &

AL 3 [2C/SMBus 3 25 2 1 8 JTAG 4 1 N ADC #5 1 25 17
PRI ADCH 45 (32 7). X AR IR T Tl ]
FRECES, BN TR S #5025 A AT S MSBLL L

20

*®5. mEHEEN

TEMPERATURE (°C) DIGITAL CODE
+128 1100000000
+125 1011111010
+100 1011010000
+25.5 1000110011

0 1000000000

-10 0111101100

-75 0101101010

-100 0100111000

-128 0100000000

Diode fault 0000000000
Al RN/

MAX16031E 4 P # i i % i 1 FAULT1 flFAULT2.
— FE 5 A RESET.  — B% i B 5 % i % #i H OVERT .
— % EL I B R A U OVERC . 99 8% 38 % A /% H GPIO1 A1l
GPIO2 DA K — #% SMBALERT#3f ¢4 H ALERT . MAX16032
B T AHEHEOVERCAE, HEHiH S5MAXI6031 A1 . frE
iy AR AR T, TR Lhr B . BROVERCLASL, #)
e i HE PR PR, OVERC A2 75 P Bt B e T SCh A (19 4 56
B BB B EAR S AL BIGE S % Ml BB SY), W20
B AN SR 1 FT A k0095 I R A 4
WS, —WIER L.

18 4 (FAULTI M FAULT) R S Re AR, I A f s 1
K. AR RSEHATIRE . 5T 0 R A
HAFEE, H2% R8P 1rIDhflrlEh.

A7 i HRESET $2 {22 Fhnl 9w 2 i 1 5% (40 A0 2 7 52 A6
fih. & T RESET it AR 5% (4 1) £ 401(5 Bi5 2 % £ 8
AYr20h Flr21h.

T P g 1 OVERT I SKAE /R S TRUE AR G A . OVERT
MR — UL BE 1T PR RN/ a2 ity — A0 8 T 6/ A R R AT 14
B TR AR R AETT A B R, OVERT 8147 MK
Vo, N TIEBRPUE, ALZTURE AR I AR T %/ AR R
% . KT OVERTHith &R 25 B1E 2% R
r1Fh.
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6. mEWRNNEEE. BRRNGEER. SMBALERT#ERE L KiRFIET

EEPROM
MEMORY BIT RANGE
ADDRESS

REGISTER
ADDRESS

DESCRIPTION

(]

Internal Temperature Sensor Faults Enable:
0 = Internal temperature sensor faults disabled
1 = Internal temperature sensor faults enabled

Remote Temperature Sensor 1 Faults Enable:
0 = Remote temperature sensor 1 faults disabled
1 = Internal temperature sensor 1 faults enabled

(2]

Remote Temperature Sensor 2 Faults Enable:
0 = Remote temperature sensor 2 faults disabled
1 = Remote temperature sensor 2 faults enabled

1Bh 9Bh
(3]

Current-Sense Fault Enable:
0 = Current-sense faults disabled
1 = Current-sense faults enabled

(4]

SMBALERT# Enable (ALERT):
0 = SMBALERT# disabled
1 = SMBALERT# enabled

[7:5]

Remote Temperature Sensor 1 Offset Trim:

Offset = 4 x X, where X is the two’s-complement 3-bit temperature code
(1 LSB = 0.5°C). Since X is multiplied by 4, the offset LSB size is 2°C,
allowing a total offset adjustment of +6°C.

[1:0]

Internal Temperature Sensor Primary Overtemperature Threshold LSB

[3:2]

Internal Temperature Sensor Secondary Overtemperature Threshold LSB

4Dh CDh
[6:4]

Remote Temperature Sensor 2 Offset Trim:

Offset = 4 x X, where X is the two’s-complement 3-bit temperature code
(1 LSB = 0.5°C). Since X is multiplied by 4, the offset LSB size is 2°C,
allowing a total offset adjustment of +6°C.

[7]

Not used.

FEL L 4 P i+ OVERC IR A8 /it i B . OVERC{X 5 — ALERT /& SMBALERT# 3 25 Y i B v W i 1 . RE RS,
ﬁﬁﬁﬂ@ﬁﬁﬂ@ﬁ% I T R A AR 4 AN — 2% ALERTZZRESET. FAULTI. FAULT2. OVERT. OVERC
IR B VEAR (5 B8 & 2% d i R4y . —ad il )RR i FIGPIO1/GPIO2 (fifi e by b dy HHBH 9B 58 “ 5 7. RAEAT
BEANHFERE, ATHEeHE. ZRIIBREEE 04 — AR N, ALERT/ AW, i SMBus

TR (L ZI05 &0 Y) -

AL TR . BT B 2 MAX16031/MAX16032

GPIOIFIGPIO2 1] 41 B Mg A . Favm A, FEMISMBusiS(ARA), JATHRILT T 85 PHA) DAL

B U B MO 4 PR R OB . A EGPIOLGPIORyy VAN BAE S % PC/SMBus #2417 4% LTR5T -
BT3B 5 % 28D r22h—r25h. il iR 2

i i iF, GPIOLFIGPIO2 A I HE -«

MAXIMN

21

TEL:15013652265 QQ:38537442

cE09LXVYWN/LEOILXVIN



HFEEPROMABYZ 45 s # 88

http://www.eehome.cn

1/ 459 5,

teHtIF 5 KB 77 1F

J

g,\l) R7. ADCHRE 758
EEPROM
% iigﬁ;gg MEMORY BIT RANGE DESCRIPTION
T~ ADDRESS
>< 00h — [7:0] IN1 ADC Conversion Result (MSB)
g o1h - [1:0] IN1 ADC Conversion Result (LSB)
SN [7:2] Reserved
T~ 02h — [7:0] IN2 ADC Conversion Result (MSB)
OQ') os [1:0] IN2 ADC Conversion Result (LSB)
Te) [7:2] Reserved
~ 04h — [7:0] IN3 ADC Conversion Result (MSB)
>< osh B [1:0] IN3 ADC Conversion Result (LSB)
< [7:2] Reserved
E 06h — [7:0] IN4 ADC Conversion Result (MSB)
o7h o [1:0] IN4 ADC Conversion Result (LSB)
[7:2] Reserved
08h — [7:0] IN5 ADC Conversion Result (MSB)
o9h - [1:0] IN5 ADC Conversion Result (LSB)
[7:2] Reserved
OAh — [7:0] IN6 ADC Conversion Result (MSB)
0Bh - [1:0] IN6 ADC Conversion Result (LSB)
[7:2] Reserved
0Ch — [7:0] IN7 ADC Conversion Result (MSB)
0Dh - [1:0] IN7 ADC Conversion Result (LSB)
[7:2] Reserved
OEh — [7:0] IN8 ADC Conversion Result (MSB)
oFh o [1:0] IN8 ADC Conversion Result (LSB)
[7:2] Reserved
10h — [7:0] Internal Temperature Sensor ADC Conversion Result (MSB)
11h - [1:0] Internal Temperature Sensor ADC Conversion Result (LSB)
[7:2] Reserved
12h — [7:0] Remote Temperature Sensor 1 ADC Conversion Result (MSB)
13h o [1:0] Remote Temperature Sensor 1 ADC Conversion Result (LSB)
[7:2] Reserved
14h — [7:0] Remote Temperature Sensor 2 ADC Conversion Result (MSB)
15h - [1:0] Remote Temperature Sensor 2 ADC Conversion Result (LSB)
[7:2] Reserved
16h — [7:0] Current-Sense ADC Conversion Result
22 N AXI/V
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EEPROM
'ZED%I:ESSR MEMORY | BIT RANGE DESCRIPTION
ADDRESS
[0] 1 =FAULT1 depends on the secondary undervoltage thresholds of all enabled IN1-IN8.
[1] 1 =FAULT1 depends on the primary overvoltage thresholds of all enabled IN1-IN8.
[2] 1 =FAULT1 depends on the secondary overvoltage thresholds of all enabled IN1-IN8.
(3] 1 =FAULT1 depends on the secondary overtemperature threshold of the internal
temperature sensor.
1Dh 9Dh (4] 1 = FAULTT depends on the secondary overtemperature threshold of remote
temperature sensor 1.
[5] 1 = FAULT1 depends on the secondary overtemperature threshold of remote
temperature sensor 2.
[6] 1 = FAULT1 depends on the secondary overcurrent threshold.
[7] Reserved
[0] 1 =FAULT2 depends on the secondary undervoltage thresholds of all enabled IN1-IN8.
[1] 1 =FAULT2 depends on the primary overvoltage thresholds of all enabled IN1-IN8.
[2] 1 = FAULT2 depends on the secondary overvoltage thresholds of all enabled IN1-IN8.
(3] 1 = FAULT2 depends on the secondary overtemperature threshold of the internal
temperature sensor.
1Eh 9Eh (4] 1 = FAULT2 depends on the secondary overtemperature threshold of remote
temperature sensor 1.
[5] 1 = FAULT2 depends on the secondary overtemperature threshold of remote
temperature sensor 2.
[6] 1 = FAULT2 depends on the secondary overcurrent threshold.
[7] Reserved
[0] 1 = OVERT depends on the primary overtemperature threshold of the internal
temperature sensor.
1Fh 9Fh [1] 1 = OVERT depends on the primary overtemperature threshold of the remote
temperature sensor 1.
(2] 1 = OVERT depends on the primary overtemperature threshold of the remote
temperature sensor 2.
N AXIMW 23
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REGISTER
ADDRESS

EEPROM
MEMORY
ADDRESS

BIT RANGE

DESCRIPTION

1Fh

9Fh

(3]

1 = OVERT depends on the diode short flag of remote temperature sensor 1. OVERT
latches when the diode is shorted. Clear the latch by writing to r50h.

(4]

1 = OVERT depends on the diode open flag of remote temperature sensor 1. OVERT
latches when the diode is open. Clear the latch by writing to r50h.

1 = OVERT depends on the diode short flag of remote temperature sensor 2. OVERT
latches when the diode is shorted. Clear the latch by writing to r50h.

1 = OVERT depends on the diode open flag of remote temperature sensor 2. OVERT
latches when the diode is open. Clear the latch by writing to r50h.

Reserved

20h

AOh

[2:0]

RESET Configuration:

000 = RESET has no dependencies; asserts during boot and boot-up timeout and then
deasserts indefinitely.

001 = RESET depends on the primary undervoltage thresholds at inputs that are
selected by r21h[7:0].

010 = RESET depends on the primary overvoltage thresholds at inputs that are selected
by r21h[7:0].

011 = RESET depends on both the primary undervoltage and overvoltage thresholds at
those inputs that are selected by r21h[7:0].

100 = RESET depends on the primary undervoltage thresholds at inputs that are
selected by r21h[7:0] and the internal temperature sensor primary overtemperature
threshold.

101 = RESET depends on both the primary undervoltage and overvoltage thresholds at
those inputs that are selected by r21h[7:0] and the internal temperature sensor primary
overtemperature threshold.

110 = RESET depends on the primary undervoltage thresholds at inputs that are
selected by r21h[7:0] and each internal/remote temperature sensor primary
overtemperature threshold.

111 = RESET depends on both the primary undervoltage and overvoltage thresholds at
those inputs that are selected by r21h[7:0] and each internal/remote temperature sensor
primary overtemperature threshold.

[6:3]

RESET Timeout:
000 = 25pus

001 =2.5ms

010 = 10ms

011 =40ms

100 = 160ms

101 = 640ms
110 = 1280ms
111 = 2560ms

[7:6]

Reserved

24
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REGISTER
ADDRESS

EEPROM
MEMORY
ADDRESS

BIT RANGE

DESCRIPTION

21h

Alh

o

1 = RESET depends on IN1 with thresholds defined by r20h

1 = RESET depends on IN2 with thresholds defined by r20h

1 = RESET depends on IN3 with thresholds defined by r20h

1 = RESET depends on IN5 with thresholds defined by r20h

]

1 = RESET depends on IN6 with thresholds defined by r20h

1 = RESET depends on IN7 with thresholds defined by r20h

— = |—=|— | |— [— =
~ w
[N Pkl Pl Pl Phter il PRl P P

[2:
[2:
[2:
1 = RESET depends on IN4 with thresholds defined by r20h[2:
[2:
[2:
[2:
[2:

1 = RESET depends on IN8 with thresholds defined by r20h

22h

A2h

GPIO1 Output Dependencies:

000 = GPIO1 is a digital input that is read from r22h(7].

001 = GPIO1 is a digital manual reset input that asserts RESET when asserted. The state
of GPIO1 is read from r22h[7].

010 = GPIO1 is a digital output that is written to through r22h[6].

011 = GPIO1 is a digital fault output that depends on conditions selected by r23h[6:0].
100 = GPIO1 is a digital output that depends on primary thresholds at the input selected
by r22h[5:3].

101 =GPIO1 is a digital output that depends on primary thresholds at the input selected
by r22h[5:3] and on conditions selected by r23h[6:0].

110 = Reserved

111 = Reserved

[5:3]

GPIO1 Single-Input Primary Threshold Voltage Monitor (r22h[2:0] = 100 or 101 only).
GPIO1 asserts low when any primary threshold of this input is exceeded:

000 = IN1

001 = IN2

010 = IN3

011 =1IN4

100 = IN5

101 = IN6

110 = IN7

111 =1IN8

GPIO1 Output (write to this bit):
1= GPIO1 is set high if GPIO1 is configured as an output.
0 = GPIO1 is set low if GPIO1 is configured as an output.

GPIO1 Input State (read from this bit):
1 = Indicates that GPIO1 is high regardless if GPIO1 is set as an output or input.
= Indicates that GPIO1 is low regardless if GPIO1 is set as an output or input.

MAXIMN
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REGISTER
ADDRESS

EEPROM
MEMORY
ADDRESS

BIT RANGE

DESCRIPTION

23h

A3h

1 = GPIO1 depends on the secondary undervoltage thresholds of all enabled IN1-IN8.

1 = GPIO1 depends on the primary overvoltage thresholds of all enabled IN1-INS.

1 = GPIO1 depends on the secondary overvoltage thresholds of all enabled IN1-IN8.

1 = GPIO1 depends on the secondary overtemperature threshold of the internal
temperature sensor.

1 = GPIO1 depends on the secondary overtemperature threshold of remote temperature
sensor 1.

1 = GPIO1 depends on the secondary overtemperature threshold of remote temperature
sensor 2.

1 = GPIO1 depends on the secondary overcurrent threshold.

Reserved

24h

Adh

[2:0]

GPI02 Output Dependencies:

000 = GPIO2 is a digital input that is read from r24h[7].

001 = GPIO2 is a digital manual reset input that asserts RESET when asserted. The state
of GPIO2 is read from r24h[7].

010 = GPIO2 is a digital output that is written to through r24h[6].

011 = GPIO2 is a digital fault output that depends on conditions selected by r25h[6:0].
100 = GPIO2 is a digital output that depends on primary thresholds at the input selected
by r24h[5:3].

101 = GPIO2 is a digital output that depends on primary thresholds at the input selected
by r24h[5:3] and on conditions selected by r25h[6:0].

110 = Reserved

111 = Reserved

[5:3]

GPIO2 Single-Input Primary Threshold Voltage Monitor (r24h[2:0] = 100 or 101 only).
GPIO2 asserts low when the primary threshold of this input is exceeded:

000 = IN1

001 =1IN2

010 = IN3

011 =1IN4

100 = IN5

101 = IN6

110 = IN7

111 =IN8

GPIO2 Output (write to this bit):
1= GPIO2 is set high if GPIO2 is configured as an output.
0 = GPIO2 is set low if GPIO2 is configured as an output.

GPIO2 Input (read from this bit):
1 = Indicates that GPIO2 is high regardless if GPIO2 is set as an output or input.
0 = Indicates that GPIO2 is low regardless if GPIO2 is set as an output or input.

26
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EEPROM
FI:EDCI;IF?E:: MEMORY | BIT RANGE DESCRIPTION

ADDRESS
[0] 1 = GPIO2 depends on the secondary undervoltage thresholds of all enabled IN1-IN8.
[1] 1 = GPIO2 depends on the primary overvoltage thresholds of all enabled IN1-IN8.
[2] 1 = GPIO2 depends on the secondary overvoltage thresholds of all enabled IN1-IN8.
[3] 1 = GPIO2 depends on the secondary overtemperature threshold of the internal

temperature sensor.
25h A5h 1 = GPIO2 depends on the secondary overtemperature threshold of remote temperature

sensor 1.

1 = GPIO2 depends on the secondary overtemperature threshold of remote temperature
sensor 2.

1 = GPIO2 depends on the secondary overcurrent threshold.

Reserved

WEEE AR, WRI0PR. SERERERT8E

ﬁ]/\ﬂ’]ﬁﬁﬁﬁ'{jﬁuo Gl Kﬁﬂﬂ)\rSOh rSShEPl;&El%%#’F/‘{F‘J?J
MAX16031/MAX16032$ it f?}?FﬂFTEﬂEJ_ FHTW}“J%H = 0E

B r54horSTh, T LB R SR TR, (I TR,

x9. WFE[IFR
REGISTER EEPROM BIT
ADDRESS RAIZI)EI:';"F:?EF;\; RANGE DESCRIPTION
26h A6h [7:0] IN1 Primary Undervoltage Threshold
27h A7h [7:0] IN1 Primary Overvoltage Threshold
28h A8h [7:0] IN1 Secondary Undervoltage Threshold
29h A9h [7:0] IN1 Secondary Overvoltage Threshold
2Ah AAh [7:0] IN2 Primary Undervoltage Threshold
2Bh ABh [7:0] IN2 Primary Overvoltage Threshold
2Ch ACh [7:0] IN2 Secondary Undervoltage Threshold
2Dh ADh [7:0] IN2 Secondary Overvoltage Threshold
2Eh AEh [7:0] IN3 Primary Undervoltage Threshold
2Fh AFh [7:0] IN3 Primary Overvoltage Threshold
30h BOh [7:0] IN3 Secondary Undervoltage Threshold
31h B1h [7:0] IN3 Secondary Overvoltage Threshold
32h B2h [7:0] IN4 Primary Undervoltage Threshold
33h B3h [7:0] IN4 Primary Overvoltage Threshold
N AXIMW 27
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O ';ED%';E;‘ MEMORY R /3\'11(-35 DESCRIPTION
T ADDRESS
>< 34h B4h [7:0] IN4 Secondary Undervoltage Threshold
< 35h B5h [7:0] IN4 Secondary Overvoltage Threshold
E 36h B6h [7:0] IN5 Primary Undervoltage Threshold
\E 37h B7h [7:0] IN5 Primary Overvoltage Threshold
Of) 38h B8h [7:0] IN5 Secondary Undervoltage Threshold
-] 39h B9h [7:0] IN5 Secondary Overvoltage Threshold
(‘2 3Ah BAh [7:0] IN6 Primary Undervoltage Threshold
>< 3Bh BBh [7:0] IN6 Primary Overvoltage Threshold
< 3Ch BCh [7:0] IN6 Secondary Undervoltage Threshold
E 3Dh BDh [7:0] IN6 Secondary Overvoltage Threshold
3Eh BEh [7:0] IN7 Primary Undervoltage Threshold
3Fh BFh [7:0] IN7 Primary Overvoltage Threshold
40h COh [7:0] IN7 Secondary Undervoltage Threshold
41h Cth [7:0] IN7 Secondary Overvoltage Threshold
42h C2h [7:0] IN8 Primary Undervoltage Threshold
43h C3h [7:0] IN8 Primary Overvoltage Threshold
44h C4h [7:0] IN8 Secondary Undervoltage Threshold
45h C5h [7:0] IN8 Secondary Overvoltage Threshold
46h céh [7:0] Internal Temperature Sensor Primary Overtemperature Threshold MSB (2 LSBs are in
r4Dh[1:0]).
47h C7h [7:0] :Qtfélrgil[;zr“]r;?erature Sensor Secondary Overtemperature Threshold MSB (2 LSBs are
48h cah [7:0] Eerrzgae[lgg?.perature Sensor 1 Primary Overtemperature Threshold MSB (2 LSBs are
49n Con [7:0] :reen;r?trezéﬁgge];.ature Sensor 1 Secondary Overtemperature Threshold MSB (2 LSBs
4Ah CAh [7:0] Bemote Temperature Sensor 2 Primary Overtemperature Threshold MSB (2 LSBs are
in rdEN[5:4]).
4Bh CBh [7:0] :ir?r?tredfgﬁ[??;;éture Sensor 2 Secondary Overtemperature Threshold MSB (2 LSBs
4Ch CCh [7:0] Current-Sense Secondary Threshold
[1:0] Internal Temperature Sensor Primary Overtemperature Threshold LSB
4bh coh [3:2] Internal Temperature Sensor Secondary Qvertemperature Threshold LSB
[6:4] Remote Temperature Sensor 2, Offset Trim
[7] Not used
[1:0] Remote Temperature Sensor 1 Primary Overtemperature Threshold LSB
4Eh CER [3:2] Remote Temperature Sensor 1 Secondary Overtemperature Threshold LSB
[6:3] Remote Temperature Sensor 2 Primary Overtemperature Threshold LSB
[7:6] Remote Temperature Sensor 2 Secondary Overtemperature Threshold LSB
28 AKX
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REGISTER EEPROM BIT
MEMORY DESCRIPTION
ADDRESS ADDRESS RANGE

[0] 1 = Short-circuit detection at remote temperature sensor 1 is masked.
[1] 1 = Open-circuit detection at remote temperature sensor 1 is masked.

54h D4h [2] 1 = Short-circuit detection at remote temperature sensor 2 is masked.
[3] 1 = Open-circuit detection at remote temperature sensor 2 is masked.
[7:4] Not used.
[0] 1 =IN1 primary overvoltage and undervoltage faults are masked.
[1] 1 = IN2 primary overvoltage and undervoltage faults are masked.
[2] 1 = IN3 primary overvoltage and undervoltage faults are masked.

55h Dsh [3] 1 = IN4 primary overvoltage and undervoltage faults are masked.
[4] 1 = IN5 primary overvoltage and undervoltage faults are masked.
[5] 1 = IN6 primary overvoltage and undervoltage faults are masked.
[6] 1 = IN7 primary overvoltage and undervoltage faults are masked.
[7] 1 = IN8 primary overvoltage and undervoltage faults are masked.
[0] 1 = IN1 secondary overvoltage and undervoltage faults are masked.
[1] 1 = IN2 secondary overvoltage and undervoltage faults are masked.
[2] 1 = IN3 secondary overvoltage and undervoltage faults are masked.

s6h D&h [3] 1 = IN4 secondary overvoltage and undervoltage faults are masked.
[4] 1 = IN5 secondary overvoltage and undervoltage faults are masked.
[5] 1 = IN6 secondary overvoltage and undervoltage faults are masked.
[6] 1 = IN7 secondary overvoltage and undervoltage faults are masked.
[7] 1 = IN1 secondary overvoltage and undervoltage faults are masked.
[0] 1 = Internal temperature sensor primary overtemperature fault masked.
[1] 1 = Remote temperature sensor 1 primary overtemperature fault masked.
[2] 1 = Remote temperature sensor 2 primary overtemperature fault masked.

57h D7h [3] 1 = Internal temperature sensor secondary overtemperature fault masked.
[4] 1 = Remote temperature sensor 1 secondary overtemperature fault masked.
[5] 1 = Remote temperature sensor 2 secondary overtemperature fault masked.
[6] 1 = Current-sense primary overcurrent fault masked.
[7] 1 = Current-sense secondary overcurrent fault masked.
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REGISTER EEPROM BIT
ADDRESS Aw:sch;F;; RANGE DESCRIPTION

[0] 1 = Short circuit detected at remote temperature sensor 1.
[1] 1 = Open circuit detected at remote temperature sensor 1.

50h DOh [2] 1 = Short circuit detected at remote temperature sensor 2.
[3] 1 = Open circuit detected at remote temperature sensor 2.
[7:4] Not used.
[0] 1 = IN1 conversion result exceeds primary overvoltage or undervoltage thresholds.
[1] 1 = IN2 conversion result exceeds primary overvoltage or undervoltage thresholds.
[2] 1 = IN3 conversion result exceeds primary overvoltage or undervoltage thresholds.

51h D1h [3] 1 = IN4 conversion result exceeds primary overvoltage or undervoltage thresholds.
[4] 1 = IN5 conversion result exceeds primary overvoltage or undervoltage thresholds.
[5] 1 = ING conversion result exceeds primary overvoltage or undervoltage thresholds.
[6] 1 = IN7 conversion result exceeds primary overvoltage or undervoltage thresholds.
[7] 1 = IN8 conversion result exceeds primary overvoltage or undervoltage thresholds.
[0] 1 =IN1 conversion result exceeds secondary overvoltage or undervoltage thresholds.
[1] 1 = IN2 conversion result exceeds secondary overvoltage or undervoltage thresholds.
[2] 1 = IN3 conversion result exceeds secondary overvoltage or undervoltage thresholds.

soh Doh [3] 1 = IN4 conversion result exceeds secondary overvoltage or undervoltage thresholds.
[4] 1 = IN5 conversion result exceeds secondary overvoltage or undervoltage thresholds.
[5] 1 = IN6 conversion result exceeds secondary overvoltage or undervoltage thresholds.
6] 1 = IN7 conversion result exceeds secondary overvoltage or undervoltage thresholds.
[7] 1 = IN8 conversion result exceeds secondary overvoltage or undervoltage thresholds.
[0] 1 = Internal temperature sensor conversion exceeds its primary overtemperature threshold.
[1] 1 = Remote temperature sensor 1 conversion exceeds its primary overtemperature threshold.
[2] 1 = Remote temperature sensor 2 conversion exceeds its primary overtemperature threshold.
[3] 1 = Internal temperature sensor conversion exceeds its secondary overtemperature threshold.

53h D3h [4] ;hjesr?g?ite temperature sensor 1 conversion exceeds its secondary overtemperature
[5] 1 = Remote temperature sensor 2 conversion exceeds its secondary overtemperature

threshold.
[6] 1 = Current-sense conversion exceeds its primary overcurrent threshold.
[7] 1 = Current-sense conversion exceeds its secondary overcurrent threshold.
30 AKX
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REGISTER EEPROM BIT
ADDRESS KnlfglR%RS; RANGE DESCRIPTION

[0] 1 = Fault log triggered when IN1 is below its primary undervoltage threshold.
[1] 1 = Fault log triggered when IN2 is below its primary undervoltage threshold.
[2] 1 = Fault log triggered when IN3 is below its primary undervoltage threshold.

58h Dsh [3] 1 = Fault log triggered when IN4 is below its primary undervoltage threshold.
(4] 1 = Fault log triggered when IN5 is below its primary undervoltage threshold.
[5] 1 = Fault log triggered when IN6 is below its primary undervoltage threshold.
[6] 1 = Fault log triggered when IN7 is below its primary undervoltage threshold.
[7] 1 = Fault log triggered when IN8 is below its primary undervoltage threshold.
[0] 1 = Fault log triggered when IN1 is above its primary overvoltage threshold.
[1] 1 = Fault log triggered when IN2 is above its primary overvoltage threshold.
[2] 1 = Fault log triggered when IN3 is above its primary overvoltage threshold.

son Doh [3] 1 = Fault log triggered when IN4 is above its primary overvoltage threshold.
[4] 1 = Fault log triggered when IN5 is above its primary overvoltage threshold.
[5] 1 = Fault log triggered when IN6 is above its primary overvoltage threshold.
[6] 1 = Fault log triggered when IN7 is above its primary overvoltage threshold.
[7] 1 = Fault log triggered when IN8 is above its primary overvoltage threshold.
[0] 1 = Fault log triggered when current sense is above its primary overcurrent threshold.
[1] 1 = Fault log triggered when internal temperature sensor is above its overtemperature threshold.

5Ah DAh [2] 1 = Fault log triggered when remote temperature sensor 1 is above its overtemperature threshold.
[3] 1 = Fault log triggered when remote temperature sensor 2 is above its overtemperature threshold.
[7:4] | Not used.

AW IE DR
IR E W ATIRY T 2% TEEE EE, N
Ja 3l H bRk DI RE, R (E B 1% 1% £|EEPROM. i
1 r58h-rSAh I B & B 1Y B R0 % A E, IR 12K
M EEPROM A 4 r80h—r8Eh A {32 B AT ic 5% A He B 45 B,

FI3PR. —BICEEE, 5 Bir s o, & 281
LG A BEIC TS . [8rSFER[1]5 17 Af & iR
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EEPROM
F;Eg':;:: MEMORY RABI\IITGE DESCRIPTION
ADDRESS

— 80h [7:0] Copy of r51h[7:0] at the time the fault log was triggered.

— 81h [7:0] Copy of r52h[7:0] at the time the fault log was triggered.

— 82h [7:0] Copy of r53h[7:0] at the time the fault log was triggered.

— 83h [7:0] IN1 conversion result at the time the fault log was triggered.

— 84h [7:0] IN2 conversion result at the time the fault log was triggered. 8 MSBs only.

— 85h [7:0] IN3 conversion result at the time the fault log was triggered. 8 MSBs only.

— 86h [7:0] IN4 conversion result at the time the fault log was triggered. 8 MSBs only.

— 87h [7:0] IN5 conversion result at the time the fault log was triggered. 8 MSBs only.

— 88h [7:0] IN6 conversion result at the time the fault log was triggered. 8 MSBs only.

— 89h [7:0] IN7 conversion result at the time the fault log was triggered. 8 MSBs only.

— 8Ah [7:0] IN8 conversion result at the time the fault log was triggered. 8 MSBs only.

- 8Bh [7:0] Internal temperatulre sensor convgrsion result at the time the fault log was triggered.
8 MSBs from 10-bit ADC conversion.

. 8Ch [7:0] Remote temperatgre sensor 1 cohversion result at the time the fault log was triggered.
8 MSBs from 10-bit ADC conversion.

o 8Dh [7:0] Remote temperatgre sensor 2 cohversion result at the time the fault log was triggered.
8 MSBs from 10-bit ADC conversion.

— 8Eh [7:0] Current-sense conversion result at the time the fault log was triggered.

I’C/SMBus # &£ 1T#0

MAX16031/MAX16032 24 — AN 12C/SMBus 3 25 /1 2 2 (SDA
MSCL# 0, LS EHS&NERE. g lgEn
WAEMSXIMESHR, JFEZTAEHE T A 3 WYL LA
SMBALERT#M #4038 . K1 M2k O PR, 12C
FISMBus Y AR EE 2 % 2C L2 1 RS E P&

(SMBus) 2.0#3t . MAX16031/MAX16032 37 £ 5 5 400k Hz
B2 52, SDAMISCLAZEANE i FfH .

MLtk
MALH AL A (AOFTAT) S35 o] WM 3R MRS, SUiFAE
Al — B AT e B RO MR B . AOMIATHEGND. DBP
s A (NL.CL) . TR AT RE Y 7007 hl i A 2 32 K X 1. ) B
TR IR ISR .
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Send Byte Format

S | ADDRESS |R/W | ACK

COMMAND [ACK| P

y | 7ois 0

8 bits A

Slave Address: Address
of the slave on the serial
interface bus.

Data Byte: Presets the internal
address pointer or represents
a command.

Receive Byte Format

S | ADDRESS |RW

y | 7ois 1

Slave Address: Address
of the slave on the serial
interface bus.

ACK DATA [NACK| P

8 bits A

Data Byte: Data is read from
the location pointed to by the
internal address pointer.

Write Byte Format SMBALERT#
S | ADDRESS |RAW [ACK| commanD |ACK| DATA  |ACK]| P s | ADDRss |RAW[ACK| DATA |nack| P
V| 7bis | o 8 bits 8 bits A ¥ | oootioo |pC. 8 bits A

Slave Address: Address
of the slave on the serial

Command Byte:
Sets the internal

Data Byte: Data is written to
the locations set by the

Alert Response Address:
Only the device that

Slave Address: Slave places
its own address on the

interface bus. address pointer. internal address pointer. interrupted the master serial bus.
responds to this address.
Read Byte Format
SLAVE i SLAVE b
S ADDRESS R/W | ACK| COMMAND | ACK| SR ADDRESS R/W | ACK| DATABYTE |NACK| P
vy 7ois | o 8 bis vy 7ot | 8 bits A
Slave Address: Address Command Byte: Data Byte: Data is written to
of the slave on the serial Sets the internal the locations set by the
interface bus. address pointer. internal address pointer.
Block Write Format
s | Abomess | WR |Ack| commann [AGK| YT\ |ACK| DATABYTE 1 [AGK|DATABYTE . |ACK | DATA BYTE N |ACK| P I:I Slave to master
y| 7ois 0 8 bits 8 bits 8 bits 8 bits 8 bits A I:' Master to slave
Slave Address: Address Command Byte: Data Byte: Data is written to the locations
of the slave on the FAh set by the internal address pointer.
serial interface bus.
Block Read Format
S ADDRESS | WR | ACK| COMMAND |ACK| SR | ADDRESS | WR |ACK COB\I(ITTE N ACK | DATABYTEN | ACK |DATABYTE ...| ACK | DATABYTE N INACK| P
y| 7ois |0 8 bits y| ois |1 8 bits 8 bits 8 bits 8 bits A

Slave Address: Address
of the slave on the
serial interface bus.

S = START Condition

P = STOP Condition

Sr = Repeated START Condition
D.C.=Don't Care

Command Byte:
FBh

ACK = Acknowledge, SDA pulled low during rising edge of SCL.
NACK = Not acknowledge, SDA left high during rising edge of SCL.

All data is clocked in/out of the device on rising edges of SCL.

Slave Address: Address
of the slave on the
serial interface bus.

Data Byte: Data is read from the locations
set by the internal address pointer.

* = SDA transitions from high to low during period of SCL.

*: SDA transitions from low to high during period of SCL.

5. i 1F

MAXIMN
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teHtIF 5 KB 77 1F

x14. ZMiZE

REGISTER
ADDRESS

EEPROM
MEMORY
ADDRESS

BIT
RANGE

DESCRIPTION

5Bh

DBh

Postboot Timeout (all faults and outputs masked):
Oh = No timeout
1h =0.974ms
2h = 2.030ms
3h =3.978ms
4h = 8.038ms
5h = 15.99ms
6h = 31.99ms
7h = 63.99ms
8h = 128ms

9h = 256.0ms
Ah =512ms

Bh = 1024ms
Ch = 2048ms
Dh = 4096ms
Eh = 8192ms
Fh = 16384ms

Temperature Sensor Lowpass Filter Cutoff:
000 = No filter

001 = 2.53Hz

010 = 5.06Hz

011 =10.1Hz

100 = 20.2Hz

101 = 40.5Hz

110 = 81Hz

111 = 162Hz

Not used.

5Ch

DCh

Overcurrent Secondary Threshold Timeout:
00 = No delay

01 =3.98ms

10 = 16ms

11 = 64ms

Latch OVERC:
0 = No latch
1 = Latched after assertion

Not used.

Threshold Hysteresis (all thresholds):
0=0.78%
1=117%

34
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EEPROM
REGISTER BIT
MEMORY DESCRIPTION
ADDRESS ADDRESS RANGE
Consecutive Faults on Primary Thresholds:
[6] 0 = Fault occurs after primary threshold is exceeded one time (normal operation).
1 = Fault occurs after primary threshold is exceeded twice.
5Ch DCh Fault Log ADC Conversions Option:
7] 0 = When a fault log is triggered, only fault flags are saved in EEPROM.
1 =When a fault log is triggered, fault flags and ADC conversion results (8 MSBs) are
saved in EEPROM.
5Eh DEh [7:0] Firmware Version. 8 bits of memory for user-defined firmware version number.
Configuration Lock:
Write a ‘1" to r5Fh[0] to toggle this register bit.
0] 0 = Register and EEPROM configuration unlocked.
1 = Register and EEPROM configuration locked.
5Fh DFh Fault Log EEPROM Lock Flag (set automatically after fault log is triggered):
Write a ‘1’ to r5Fh[1] to toggle this register bit.
[1] 0 = EEPROM is not locked. A triggered fault log stores fault information to EEPROM.
1 = Afault log has been triggered. Write a ‘1’ to this bit to clear the flag and allow a
new fault log to be triggered.
[7:2] Not used.
*15. 12C/SMBus Ml itHE B JTAGE#{T#0O
2 =Y ==
Al AO BUS ADDRESS I?j‘é? IA\C/S/I\Z[BHS%‘Q’ ‘$’ ’f—,l‘?%lj 57I‘ : MAX16031/MAX16032
GND GND 0011000 J‘\?‘ ?" o L IEEE 1149.1%&E‘£T}1§G H N Wiﬁ%l:l%‘ﬁﬁfﬂ%
oD T o100, F AT ARG A (B, BRCRVER - R
oD D'BF; 011010 MAX16031/MAX16032 1 T A £+ /O #B S FF IEEE 1149.13
G oD 5101001 PR, AT S A TTAG I B34 B o0 (Fo vF i A/
= el B AR fEITAG fir & s i 4 /IR L ~F) . MAX16031/
NC. N.C. 0101010 MAX16032 % 4 ITAG IS b 4 2 K 1 B IMITAG$6 4 Al
NC. DBP 0101011 B B 5 A7 A%, P T P HEAE G A . B NS 4k
DBP GND 1001100 LOAD ADDRESS. WRITE. READ. REBOOT. SAVEA
b8P N.C. 1001111 USERCODE. Mt inEea frae b : frifasitil . fFiEas S
DBP DBP 1001110 BAE . AR R . AP g EdE, JTAGHE DR T HE
#ﬁﬁfé lz]ﬂu[g]6ﬁj?/j—\‘ °

MAX16031/MAX16032 $2 it 4 ¢4 & 5 Fl s e sk v 4 .
B S T W 8L POR IS Y Ll . JE shila], %
EEPROM L & %4 & Hl 2 2 fE 4% . Wit SR, #HR
FAT R ERG R KL OXEC . B 8 1 R Ve SR 5 0 14
Te AL B R T AR S BE AR . 0BT, ADC %77 45
kR (E BACE B EEPROM. 20 T fil & B (440 16 1k 1 e s
Vo5, I LA UL OXED.

MAXIMN

Wi v7 /a5 C(TAP)Z ##SBIR 25 B
TAPFE il f 2 — DA RARENL, ETCK LT K. TMS F
PR A FRUIRZSAL A0 HE P& A0 & 7 B s -
Test-Logic-Reset: EHLJE, TAP¥: il i A test-logic-
reset]RZ5. IDCODEfr 4 T84 5 s, #iFRITA &R
G TAEIEHR.
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HETFEEPROMRIZ 45 15 #5588
IR IES KB ETE

REGISTERS
AND EEPROM —
oto1
4 > E 01100
| MEMORY WRITE REGISTER 01010
> (LENGTH = 8 BITS]
|
|  MEMORY READ REGISTER ! 01001
> (LENGTH = 8 BITS)]
|
>| MEMORY ADDRESS REGISTER o 01000
> (LENGTH = 8 BITS] MUK
; BOUNDARY SCAN REGISTER p-| 00001
> [LENGTH=-198BITS] 00010
> USER CODE REGISTER ol 00100
> (LENGTH=32BITS] o
> 0101 |—=SAVE
|  [DENTIFICATION REGISTER ! 00000 01100 |—> REBOOT
> (LENGTH=32BITS]
< BYPASS REGISTER o 11111
> [LENGTH = 1 BIT]
Vbsp ] /I/
™ INSTRUCTION REGISTER )\
> (LENGTH = 5 BITS]
Reu [
I o g > oo
™S > TESTACCESSPORT [
TOK »b5  (TAP)CONTROLLER

&6, ITAGF HER]

Run-Test/ldle: Run-test/idle & i 15AF 2 8] 5 4E 2 i 4
(B B H RS . RS T35 4 A7 2 A 5 0 25 77 o
RFEESIA .

Select-DR-Scan: Jii A M EE 7 28 R R H FUEIREE .
IR TMS MK T, 7ETCK ) b T 1 42 41 4% 9F A capture-
DRIRZ, FHEshHiifF; WRTMS & T, fETCK
B T 2 a3k A select-IR-scan R 75 .

Capture-DR: 7 Capture-DRAIRZE T, it 24 Fi 8 4 K 4L
AT I 2 0 B e R Y i B T AR A . RS A NI
FAFEAT 73R B iy 2 436 1 I s 45 25 A7 8 R SRR AT AR,
D A 25 A7 A R R Y AT S . ISR TMS MK,
TETCK Y b Ty 5 il 2 3E A shift-DRRZ; A0SR TMS N &
HLP, AR EE Aexitl-DRARE .

36

Shift-DR: Shift-DRIRZA T, 247i$5 4 L4 19 I L £ 75
A E B FETDIFMTDO 2 8], TMS M P, 7EH&4
TCK ) EFHE R B E R R 2 sp 78 i . AR TMS &
HLF-, FETCK M BTy il 28 o Aexit-DRIRZS .
Exit1-DR: ZRATF, WHETMS AEHF, ETCKH L
THIT A 475 1 240 T update-DRIA ZS 5 A0 EETMS K L,
FETCK )b THR R (8 45 1 28 2 A pause-DRARZS .
Pause-DR: 1R, ML E0HE 75 77 #8151k S ik Bods
A M B A e R R R AR S . IR TMS MR H P
P SR IR S IR TMS &, 7ETCK b
FEI £ i 2K 2E A exit2-DRAIRES

MAXIMN
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HFEEPROMEIZ 45 #7582,

et IF 5 KB 17 1F

TEST-LOGIC-RESET

A

1 ( \ 1
RUN-TEST/IDLE - SELECT-DR-SCAN
A ; 0
1

CAPTURE-DR

1

EXIT2-IR

1

UPDATE-IR

1 0

F]7. TAPFE IR &

Exit2-DR: ZIRAEF, TMS & B Fm, fETCK ETH
¥ il g8 E A update-DRIR 255 TMS WA HL PR, #ETCK -
FHI 2 2 2E A shift-DRARZS .

Update-DR: ZIRAETF, FETCK FREAT, #5cds Moz
BT AN B FARUrE s md, Xl dE R It iT
i TR AL A A A N A R BSCE TEAE . An SR TMS A
HLF, FETCK B il 4% 1 2 run-test/idle R 255 a0k
TMS N B, #8483 A select-DR-scan R 75 .
Select-IR-Scan: PZARAS T A MK FHE 27 17 45 4R 7 JFR
B, R AR ARAS . TMS AR HF, 7ETCK BT
s 28 E A capture-IRIRZS . TMS 4 & HLFIE, #ETCK
EFE R F R A test-logic-rese IR S .

MAXIMN

Capture-IR: #| fcapture-IRJRZ5 7T LA £ 007 27 47 2 1 £ (8
BRI FER, ETCK EFFHTE A . TMS X & i
I, FETCK EFF i # il #5 3 Aexit-IRRZS . TMS HAEH
P, FETCK I i #5 il# F A shift-IRIRZ

Shift-IR: MRZS T, 154 27 A7 45 B RS L 27 47 2 1 2 7
TDIMTDOZ 8], TMS WL, 7E4ATCK EFHT#
Bt ) TDO WY & 47 % th im A2 3l . 484 7 A7 a1 I A7
K 1 A0 i A IO A A A D AR RS . TMS R
FF, FETCK B Thir 2 il % o Aexit]-IRIRZS . TMS H1IK
HP, 7R TCK b i 4 il 4 2F A shift-IRIRAS, #5588
WIS F R R s — .
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HFEEPROMBIZ #2528,
TR IEZ L [E 771

Exit-IR: TMS AL -FH, FETCK b w5 6l 4% iF A
pause-IRIRZS; TMS Ay HFINF, 7R TCK b T i 42 i 5
Aupdate-TR}RZS .

Pause-IR: IR, B0 517 #% 1B NV I A I
TMS A= B, 78 TCK B T #4588 9F A exit2-IR R
5 AR TMS AT, 7ETCK & F i & il #% 5 4b F
pause-TRAIRZS .

Exit2-IR: TMS Jym HFEF, FETCK B 45 il 45 4k T
update-IRIRA . ZRET, WERTMS AKH-F, FETCK
FEE 3 1 #R [ shift-IRIRZS -

Update-IR: 4#zfilgr it AZIRER, EBATESBALEF
A a2 FETCK T BRI B 216 2 e AT .
— BB, ZA8 2K O M AT a4 . TMS AR FFA
TETCK Y b 42 i g8 4k Frun-test/idle JR 2 5 TMS H &
SEIsf A g gk A select-DR-scan k7 .

IESE RS
R4 T A BT Fa N ITme, KENS
B Y4TAPFHIgEHE A shift-IRIRZSEF, F54 R h 27 17 g5 i
BAETDIMITDO 2 6] . Eshift-IRRZE T, TMS MK HL T,
TETCK BT Bds MTDO B Ef 474 . fEexit]-IR:IR
AHexit2-IRIRE T, TMS K H T, FETCK EFHF#
il 25 2F A update-IRRZS . [RIFEFETCK T BEUT #4582 R 7
T2 B B B8 & T A 2 10 9174 il . MAX16031/
MAX 16032 Jf Sz 5 148 4 B AH B I — 2 Hl AL a0 1657 71

£16. JTAGIES &

SAMPLE/PRELOAD: SAMPLE/PRELOADZIEEE 1149.1
PSR ElHE 4, LFEWIFPDIEE. il H capture-DRAR S,
FA 0 A 0 i B0 B A g # R I R VO RE A7 R
TFo T W Es A I H TAE. A shift-DRARZS, SAMPLE/
PRELOADE 2, ¥ #8438 3 TDDKF Bda 7 A B 4716 s
Kol o e

BYPASS: Y BYPASSHE4 PifF1ETE 4 F A7 4ett, TDLE
I 107 25 e R B P A7 A 2 £ TDO. MM A 50 B
DTDIf%3% £ TDO, RERmgs iy 1EH TIE.

EXTEST: %484 Ak s i ir A N aliEs:. X4
EXTESTH8 4 A TEHE 2 A A0, HIAT FAHRAE: —
H i it update-IRIRZS M BE, WK 3h i A £ 5 19 9F 47
B, AR B T AR A TDIAITDO 2 1 .
Capture-DR ¥ T 4 $i 54y A SR FE 2 00 5443 1 W0 il 48
pea

IDCODE: *4IDCODES 4 8 fEIF-17H & T A anhl, ik
BN B ML Bt e . RN RIS EE TCK EFH IR A
A B 2 A, WS 2 A capture-DRRZS . A shift-
DRARSH IR G E i TDO 7R . TR test-logic-resetfk
BF, bR A A TS 22 74 . IDISAILSBAIIRZ N
1, BJE 1147 2 HE R AV JEDECHY, RJ5 & 160 244 1D,
AR A, MEITHR.

INSTRUCTION BINARY CODE SELECTED REGISTER/ACTION
BYPASS 11111 Bypass
IDCODE 00000 Identification
SAMPLE/PRELOAD 00001 Boundary scan
EXTEST 00010 Boundary scan
USERCODE 00100 User-code data
LOAD ADDRESS 01000 Memory address
READ DATA 01001 Memory read
WRITE DATA 01010 Memory write
REBOOT 01100 Resets the device
SAVE 01101 Stores current fault information in EEPROM

38
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et IF 5 KB 17 1F

MSB

LSB

Version (4 bits) Device ID (16 bits)

Manufacturer ID (11 bits) Fixed value (1 bit)

0000 0000000000000001

00011001011 1

F18. 32fL A A AL &R

MSB
, I2C/SMBus User identification
D.C. (don't cares) Slave Address (firmware version)
00000000000000000 | See Table 15 r5EN[7:0] contents

USERCODE: *4USERCODE+84 #i7E1EH 1715 4 27 17 o
BF, SEBE P A gt A . AR P gt ZE TCK
TSR P gRs AR g, B A capture-DRIRZS
M shift-DRARZSHG P 4wt B 478 H TDO, UnsR 18R .
LOAD ADDRESS: #5ifiIEEE 1149.135 4 & 194 R #64),
FHMAX16031/MAX16032 K & asiiA] . 24LOAD
ADDRESS#5 4 #ifF fE 48 4 A A4 i, 7Eshift-DRIRAS T
TDL i 8 (77 fiff e b A1k I K04 25 77 2 42 £ TDO.
READ: FR#EIEEE 1149. 1484 £ BH#64, X
MAX16031/MAX 16032 FJ ik ifilnl . 4 READIE 4 4117
TEFEA 2l , A shift-DRAR 25 N TDIGE i 8 7 77 1 fi 132
M B F 77 g #: £ TDO.

WRITE: #:#EIEEE 1149. 1484 £ 0¥ BH 0, %
MAX16031/MAX16032 A7 i #s i lal . 24 WRITE$g 4 8117
TEFE A 2 s, 76 shift-DRARZS N TDIE I 3 fE f £ 5
M B F A7 g #: £ TDO.

REBOOT: #RiEIEEE 1149.1464 £ M4 EH4, FRE
BIMAX16031/MAX16032 R4 HIE L. *4REBOOT#8
A HTEFIHE A AR, MAX16031/MAX16032% fir 337,
RIFF 46 JE Bh AR 7 .

MAXIMN

SAVE: #HRUEIEEE 11491384 £ 0P RE4-, FkEshit
BEidsk . MSAVETSE 4877 2148 4 A fF 4, MAX16031/
MAX 160324 5 & A5 BN 3577 %5 2 Hl £l EEPROM

bulit=ti
R FRINEE AT MIMAX16031/MAX 16032 1 fiF & %
/0. S SAMPLE/PRELOAD & EXTEST 54 % imzk 2l 45
4 fr4r, TDL#E 198 i R F A 4iE# 2 TDO.
BAFF VO XS B BT A7 25 19 TAL(AOFTAT 5|
XERE200). HENABEMAMRE, FFmERO0.
AT SAMPLE/PRELOAD TS A It %=y i 1) 24 BRIk S 81
FERBORAM T AR, HELTDOBE . WATiZES N
T WA IE H TAE . BUTEXTESTH A0, #1%H
WA S BARTVOSI M ThEe . AT A5 0L
AL S I T X6 17 1 i H R
FI19FH TR AT FR SR IhEE. BT ICHit ik
BoIHEG3F el gEAIRAS, B, FE2MUAFMET
TR, XA E IR 20 017K

R ffE 2

/I

KA — HIpFRAED 3% Vee. DBPHIABP S5 % £ GND.
K — H22pFRU AR RBP 25 #% 2 GND . Af7 £ I 1 JiE 4 4L
05 5 19 25 [0 e 3 5 AR P AR AU DI, A AL F R
[0 8% B ABP 55 % FL A Fe i b, ML AT A Y 40 I«
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IR IES KB ETE

R19. LWRBETFS

3 20. ot S|EMRZSRERD

BOUNDARY CELL NO. DESCRIPTION/PIN AOA AOB AO PIN STATE
0-147 Reserved 00 High impedance

148 GPIO1 (output) 01 Low
149 GPIO2 (output) 10 High
150 SDA (output) 11 Not defined
151 ALERT
152 FAULT2
153 FAULTT
154 OVERT
155 RESET
156 OVERC

157-182 Reserved
183 GPIO2 (input)
184 GPIO1 (input)
185 SDA (input)
186 AOb
187 Ala
188 Alb
189 Ala
190 SCL

191-197 Reserved

HREE
PROCESS: BiCMOS
40 N AXI/V
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At =
=z Z“Z{Hl%

R FORME (1 B E TR AR BRI LG , WRF A 3 AME(F S, 15 % 10 www.maxim-ic.com.cn/packages. )

[7p]
o
2X w
A EHEE . bd
DETAILA (NE-1) X E] &
\ [~ a
2X E2 /"‘\\ |
IAEEED T4 ) X
wuuuuwuuuun ! R
A e x J
| R
/2 ——MARKNG _%'3_ I 5 ' %
A A A A -] [
/= =
-] [
b _ + -— " (ND-1) X E]l—=— |- + ~4 —= ¢ D2
- =
- 8 o
/= =
| i B | =B ' ]
noonfongn > ]
/ 123 _IL__ [ 3 2|1 A
A cop S0 GICTATE]
11D,
¢ TOP_VIEW — k= £ R ARLY/N
BOTTOM VIEW
€ €
(R IS OPTIONAL)
1 1 '
L 1 1 ! L
A Fh !
\TERMINAL P —/
EVEN TERMINAL ODD TERMINAL
[Z1o:0]¢]
'% D_l_._l
a[ooslc] A\
»,
7 wdd 7 DRALLAS /VIANXKI/VI
SEATING ™& bACKAGE OUTLINE
PLANE SIDE VIEW 32,44, 48, 56L THIN QFN, 7x7x0.8mm
-DRAWING NOT TO SCALE- 210144 F s
MAXI/V M
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l

HEEE ()

CRBE FORHR AL A S R T E AN R R MG, TR il i 35 4ME(E B, 1% i www.maxim-ic.com.cn/packages. )

N IS THE TOTAL NUMBER OF TERMINALS.

0.25 mm AND 0.30 mm FROM TERMINAL TIP.

DEPOPULATICN IS POSSIBLE IN A SYMMETRICAL FASHION.

T4877-1/-3/-4/-5/—6 & T5677-1.
WARPAGE SHALL NOT EXCEED 0.10 mm.

MARKING IS FOR PACKAGE ORENTATION REFERENCE ONLY
12, NUMBER OF LEADS SHOWN ARE FOR REFERENCE ONLY

-DRAWING NOT TO S8CALE-

DIMENSIONING & TOLERANCING CONFORM TO ASME Y14.5M—1994.
ALL DIMENSIONS ARE IN MILUMETERS. ANGLES ARE IN DEGREES.

COMMON DINENSIONS EXPOSED PAD VARIATIONS
CUSTOM PKG. PKG. DEPOPULATE L3 £2 s
(r4877-1) CODES LEADS N, | Nou. | max. [ vn. | now | wax. | rev."e
PKG 3L 74 “L 48L 77 48L 67 S6L 767 T I T P
oL | uiN. Tnow. T ax. | nain Tnon. T wax. | wan. Tnvom. Tuax [ um. Tnow Tnax. T win TrvowJuax| a7z 1= 4550 4.70 | #.85| 455 | 470 485| -
A | 0.7 075 080 0.0 | 0.75 [ 080 [0.70 [ 075 [0.80 [ 070 [0.75 [a.80 [a.70 [075 [0s0 | [ta77-2 |- 4,55] 4.70 | +.85 | 4.5 4.70] 4.85 |01
Al 0 1002|005 0 |002[{005)| 0 [002]005]| 0 (o002 005 | 0 [ - [005| |TH77-3 - 455 (4,70 | 4.85 [ 435 4.70) 4.85 | WKKD—1
a2 0.20 REF. 0.20 REF. 020 REF. 0.20 REF. 0.20 REF. THE77-1%  |13,24.3748 [4.2014.30 1440 420| 4.30] 44D | -
b |0.25[030|0.35 | 0.20 | 025 | 0.30 [0.20 | 0.25 [0.30 | 0.20 [0.25 | 030 [0.15 [020 [0.25 | |T877-3 |- 48515101525 495 5.10| 525] -
b |e90]7.00][7.10]6.90 [7.00 [7.10 [680 [7.00 [7.10 | 650 [7.00 | 7.10 [6:80 |7.00 [7.10] |TH77-4 |- 540)5.50 5.60 | 540/ 6.50/ 560 | -
E_[690[7.00[7.10]690]7.00[7.10 {690 |7.007.10 | 6.90 | 7.00 | 7.10 [6.90 {700 |7.10| [#677-5  {- 2401250 |2.601240] 250] 260] -
e 0.65 BSC. 0.50 BSC. 050 BSC. 0.50 BSC. 0.4D BSC. Iz;;': - i‘;g :'?g ::: :';: :'Tg :‘;: -
: :li: - o;5 g': p o;s :: p o;o :.i: = 0;5 :: p o;o oL S 540150158015401 5501580 -
L [045/086]10651045/085]06510.1/04010501945[0% |0. 940 J 0. I8 |- 540|550 |5.60 | 540 5.50[ 560 -
N 32 L) 48 44 56 THTTN-8 |- 540|550 560 | 540 550|560 -
ND 8 n 12 10 14 15677-1 - 5.405.50 | 5.60 [ 5.40] 5.50[ 5.60| -
NE 8 1 12 12 14 T5677-2 |- 540 5.50 | 5.60 [ 5.40] 5.50[ s.60| -
*x NQTE: T4877-1 IS A CUSTOM 4BL PKG. WITH 4 LEADS DEPOPULATED.
TOTAL NUMBER OF LEADS ARE 44.
NOTES:

THE TERMINAL #1 IDENTIFIER AND TERMINAL NUMBERING CONVENTION SHALL CONFORM TO JESD 95-1
SPP-012. DETAILS OF TERMINAL #1 IDENTIFIER ARE OPTIONAL, BUT MUST BE LOCATED WITHIN
THE ZONE INDICATED. THE TERMINAL #1 IDENTIFIER MAY BE EMHER A MOLD OR MARKED FEATURE.

1

2,

A

é DIMENSION b APPLEES TO METALLIZED TERMINAL AND IS MEASURED BETWEEN
6

A

9

10.

ND AND NE REFER TO THE NUMBER OF TERMINALS ON EACH D AND E SIDE RESPECTIVELY.

COPLANARITY APPLIES TO THE EXPOSED HEAT SINK SLUG AS WELL AS THE TERMINALS.
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