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PART TEMP RANGE PIN-PACKAGE
MAX16031ETM+ -40°C to +85°C 48 TQFN-EP*
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PART VOLTAGE MONITORS TEMPERATURE SENSORS CURRENT- FAULT GPIOS
SINGLE ENDED DIFFERENTIAL INT EXT SENSE AMPS | OUTPUTS
MAX16031ETM+ 8 4 1 2 1 4
MAX16032ETM+ 6 3 1 1 — 4 2
B4 7 iy R B 2
5V DC-DC v
E|N_‘ o— 1.5V 15V
{ DC-DC
33V DC-DC 33V
EN
12V 1.2V
12v8Us ————— AN\ ¢ —e o inc
2.5V DC-DC 25V
& 0.9v 0.9
> 1 Lnerr '
1.8V DC-DC 1.8V
EN
T
3.3V AUX oo
CS+ cS- IN1 N2 IN3 N4 NS N6 INTINS é é é
Vee ALERT ° INT
W == SCL s
I SDA son "
- GPIOT RESET
DXP1 o
MAXIM RESET SYSTEM RESET
MAX16031 FAULT1
XN FAULT2
DXP2 OVERT TO FAN CONTROL
OVERC |—
DXN2 iz |— §§ §§ WARNING INDICATORS
ABP DBP RBP  GND A0 Al TMS TCK TDI TDO
1uFf 1uF f 2.2_U,Ff
L MANUAL
= = = = RESET L\
™S SW\TCHi
SYSTEMJTAG | TOK T0 OTHER =
HEADER | Tpi JTAG DEVICES
D0
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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) .................. 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) .........ccceeeeennn. 2222.2mW
TDO, DXP1, DXP21to GND.......oocooviiiiin -0.3V to Vpep + 0.3V Operating Temperature Range

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

(GOt = S ittt +5V Storage Temperature Range .............cccceeevnene,

DXNT, DXN2t0 GND ....oooiiiiiiiiice -0.3V to +0.8V Lead Temperature (soldering, 10S) .......cccccocvvviiiiiiirnnnnn. +250°C
SDA, ALERT Current . Soldering Temperature (reflow) ...........cccoviiiiiiiiiiie +260°C
DXN1, DXN2 Current

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 Vv
Undervoltage Lockout Vuvo t,\glZgzr:s\/tcr)lléadgizitagl\i/r?t(érfaces 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 | toycLe | ©'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;?gra\t;;t setto 0 28 v
Register map bit set to 10 14
(LSB = 1.36mV)
Reference Voltage VRBP 1.386 1.4 1.414 V
IN_ ANALOG INPUT
Absolute Input Voltage Range 0 56 v
(Referenced to GND)
Input Impedance 30 50 80 kQ

MAXIMN 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] = 0.78 %
threshold r5Ch[5] = 1.17
RESET OUTPUT
r20h[5:3] = 000; from MR going high 225 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
Ertrirrnal Sensor Measurement (Note 2) .3 oc
e o o2 ©
;eergopﬁriitr?re Measurement 05 oc
Temperature Measurement Noise Internal sensor 0.1 °C
External Diode Drive High 84 pA
External Diode Drive Low 6 uA
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 Ves+ 3 28 \
Input Bias Current IS+ ves+ = Vos- 14 25 A
Ics- Vcs- = Ves+ 3 8
A =48 21.5 25 28.5
Pr.imary Qurrent-Sense Vesty | Vess - Ves. A=24 45 50 55 v
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 ys
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 MAXIW




HEFEEPROMEI Z 45 s #5588

fE it 5//55%‘5;’[/?*7" i

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 g Ves+ - Ves- A=24 58 mv

A =48 29

VSENSE = 150mV (A = 6 only) -4 2 +4
ADC Current-Sense VSENSE = 50mV (A = 6, 12 only) -10 1.2 +10 o
Measurement Accuracy VSENSE = 25mV +2
VSENSE = 10mV +10

Gain Accuracy xz‘:‘sf ; Zf/C’)rzvth 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 PA
OVERC Output Low Voltage VOLOVERC | louT = 3mA 0.4 v
OVERC Propagation Delay toverc | VSENSE - VCSTH > 10% X VCSTH 5 Hs
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 uA
Output Low Voltage VoL ISINK = 3mA 0.4 V
Input Capacitance CIN 5 pF
ALERT, FAULT_, AND GPIO_ OUTPUTS
Ouput Low Vomge. s = 3 04 | v
f';gg;égi;t and GPIO._ VALERT, VEAULT, VGPIO_ = 5.5V or GND -1 +1 pA
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 Y
High-Impedance Leakage Maximum current to achieve high-
Current impedance logic level . + WA
Input Leakage Current 0to 3V, Vce =3V -12 +12 pA

MAXIMN
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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 Bgtyveen 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 us
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 %
\Tlglltyag\e/lsy TCK Logic-High Input VIH Input voltage rising 2.2 Y
TDO Logic-Output Low Voltage VoL ISINK = 4mA 0.4 V
TDO Logic-Output High Voltage VOH 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 t4 15 ns
TCK to TMS, TDI Hold Time ts 35 ns
TCK to TDO Delay t6 500 ns
TDC;E;O TDO High-Impedance - 500 ns
MISCELLANEOUS
Power-On Delay tD-PO 4 ms
g;ilye—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 MNAXIMN
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N X7 %N

5 tsy DAT—N -~

ISUSTA b \ :
tLow _" AT <—> tHD STA SUSI0 i

5 :<—>. . E :
SR : X o ' U

v MHGH
P ! !
bosTi— e ] s s s
oA L e : : '
} ot } l f
START REPEATED START STOP START
CONDITION CONDITION CONDITION ~ CONDITION
[ 1. SMBus#% [1H1/7 &
< i -
t t3

A
\
A
Y

E N ] N

DI, TMS

TDO 7\

\TRI—STATE ONLY

2. ITAG# L1117 IE
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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 g
—5C |2 o1 -
Ta=+25°C LSS - : 2 5
P i 9 : E10 :
= z 5 10
~ 2 101 g
= 101
T=40°C = 100 5 100 D —
= 099 g %
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 ] £
0.20 0.05
= o
// %3 010 % 0
7 =0 5
/ 2010 g-0%
// -0.20 ! 010 HHHTH
/ -0.30 I
-0.15
-0.40
-0.50 020
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
900 T VOLTAGE INPUT E 148 2
800 2 146 i
@ =
2 700 § 144
S 600 5142
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 =
= 4 é 12 ~_ PATH = DXP TO GND 5
S 2 H 5 T~ y4 H
g = s 3 S 0
= s 2 z Z BN
g 2 S -0
8 i 1 —~ £ 15 PATH = DXP TO Vg (+5V) LI
0 ~ o 0 I < -2
= N\ — >
3 = N = 25 /
= < -1 \\ o ‘/
% -1 & & 30 /
g = 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 T
4 N 5 5 = 18 :
) A\ c E 6 : 3
s - \ = I 2 16 z
= 3 g 4 £ 14
= 3 = N
E * =< \ E ' \\
5 \ 2 2T\ = ~
£ 6 \ % S~——1_ L1 & oos
o \ = 0 = —
z &2 5 06
= \ £ %
8 \ S = 04
(o'
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)

MAXIMN 9
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5| Bl B
Bl -
MAX16031 | MAX16032 | =7 WhkE
HL R M SR A 2. PIFPADC X IN2JEATSRAE, WL by B AR P O M B Dh 22 0 A
1 1 IN2 E%ﬂ%ﬁﬁﬁﬁ? o INTFIIN2ZH B 2550 XS R+ - o O ZB00F £ A Bl ATE L2 9 ADC IN_FE
R(eA B
HL R 2 A 3. PISESADC X IN3REATRAE, RIHC by SR P U M A B D 22 40 B
2 2 IN3 f%ﬁéﬁ%t? IN3FIINGZH R 25 00 R0+ -3 . 0 ZBUR A 45 B i AE L E (9 ADC IN_ LT
A
HL R 2 A 4. PIFPADC X INAREATRAE, RIHC b SR P O M B /D 22 43 A
3 3 IN4 ﬁ%ﬁﬁﬁﬁ?, IN3HIINALH 243X B+ -3 . DAZ0UBA A 45 3% iy AZE LS B9 ADC IN_F /%
(EA B
4-7,11, 12,
4-7,30, 31, 23, 30, 31, s v
32, 39, 40, 3 39 N.C. BHERE., &2, NEFA.
47 40-44, 47
8,13, 35 8,13,35 GND ¥ A GND 5| % e — e .
HL R M g5 ALS . PIPADC X INSHEATSRAE, RIHC by BAR P U M B D 22 40 B
9 9 IN5 ﬁ%iﬁﬁﬁ? o INSHIINOAL AL 43 X W+ -3t . LZFURA A B B i AFE L RE 1 ADC IN_HL
R(eA B
HL R 25 AL 6. PIEFADC X INGREFTRAE, RIHC F by SR P O M B D 22 40 BT
10 10 ING ﬁ%éﬁﬁﬁ? , INSFIINGZH B2 43 M g+ . LU 15 A 3 ATEHLE R ADC IN_HLJE
LeA B
HL R W g5 AT . PIEPADC X INTREATRAE, RIHC by SR P O M B D 22 40 B
11 — IN7 ﬁ%ﬁﬁﬁﬁ? IN7FNINSZH Jf 2543 X 0+ ity . WA Z00 M 1 5 35 i AFE L2 B9 ADC IN_ R J
LeA B
HL RS 2 A8 . PIFPADC X INSHEATRAE, RIHC by B AR ORI B Dl 22 0 AT
12 — IN8 ﬁ%iﬁﬁﬁ? , IN7HRIINSH AL S A+ . LR A 3 ATEHLE R ADC IN_HLJE
RLeA B
14 14 GPIO1 | WmIfC & A A 1.
15 15 GPIO2 | I &l H4 A/ 2.
1 1 RBP ADCH:1ES#H, RBPREMFIR AR 1.4VEME, FTADC. RHA— H22pFRy % ¥ RBP3 1 &
GND, B FRBP [T fa] He HL i b
17 17 SDA SMBus #1745 A /i
18 18 SCL SMBus & 1T £ A .
19 19 A0 SMBusti it A0, A3%4 £ DBP. GNDEUESS, DAIESR A SR 1 g5 18 Hudik .
20 20 Al SMBus#ilitii A1, Ti%3#FDBP. GNDEESS, DLIEHAr 80K (1 ge - ik .

10
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5| i B (4E)
glﬂﬂ] ok
MAX16031 | MAX16032 & T

SMBusti B 467, T E it . ALERT®EESMBus 2.00f5% Arh BTl A B SMBALERT#(% 5

21 21 ALERT | & X. M43fEeizsepEmy, filk ALERTHH, Mk 00, 2 i 7 ek B ge it
R

22 22 OVERT | i#dg/R, WthIrishnds . Mgl #oR SR, ik OVERTHi .

23 — OVERC | iiitems, WRHFmid . M d — g mlr IR, fl’k OVERCHIH .

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

25 25 FAULTA | FIC & b 3% i Bt 1

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

27 27 T™MS JTAGIM BB B A, R — H LOKQHRLBH P &8 1% 22 Vpgp.

28 28 TCK JTAG IR 4y A

29 29 DI JTAGIE i A, % — H 10kQHLFH P &6 4L 2 Vpgp.

33 33 TDO JTAG ML E0 P i s

34 34 DBP WHEECF LS R S fe i . DBPAIGND 2 |34 — HIpFy 57 LA, A2 HIDBP A Mk
L LR

6 36 ABP TR IS AR R gn i . ABPAIGND Z [|]iEH: — HIpFI 32 g LA, ANEAIABPR 4R
L AL R

37,38 37,38 Ve SRS . R — R IpFRLA S Vee 35 5 2 GND.

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

42 — CS+ HEL AR W A IE AR, AZ0UMR B AE3V £ 28V, DUIE® TAE.

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

44 — DXP2 | i AR 2 IR A . WA AImm A TiRe, #DXP2iEH: £ DXN2.

45 45 DXNT | i AR 1 A . A0SR Hmim ki oI ae, 5 DXP1i#E#E E DXNI.

46 46 DXP1 N AR E T IR A . ARSI A M T E, K DXP1i%Hz 2 DXNI.
HL U MR A L. PIFPADCXS INTHEATRAE, RIHCE by SR O P I B/ D 22 40 A

48 48 IN1 TEHESERT, INUFIN2Z B2 A+, -3 . o000 05 45 1 3 A FBTEHLE I ADC IN_
Ha, S Bl P4

— — EP WR AL, EP4Esth, EPPIERSGNDAMHE. RNEAE 32 B

MAXIMN "
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l

ThEEHER]

MULTIPLEXER

INTERNAL
TEMPERATURE SENSOR
CIRCUITRY
IN1 > o
INPUT RANGE
SELECTION
" | INPUT RANGE
SELECTION
N3 | INPUT RANGE
SELECTION
" | INPUT RANGE
SELECTION
N5 | INPUT RANGE
SELECTION
NG | INPUT RANGE -
*|  SELECTION =
N7 | INPUT RANGE >
SELECTION
“IN8 | INPUT RANGE _
*|  SELECTION =
DXP1 > >
_ EXTERNAL _
DXN1 > TEMPERATURE >
. o SENSOR o
DXP2 ™ GIRCUITRY >
*DXN2 > >
08+ »| CURRENT-SENSE
AMPLIFIER/ >
*CS- B COMPARATOR
I

OSCILLATOR

JUL

10-BIT

Y

ANALOG
REGULATOR

Y

DIGITAL
REGULATOR

» ABP

A

ADC

REGISTERS

1.4V INTERNAL
REFERENCE

\/

DBP

\/

RBP

A 4

EEPROM

FAULT
COMPARATORS

FAULT?

\

\/

FAULT2

> OVERT

» RESET

/NAXI

MAX16031/
MAX16032

SMBus
SERIAL
INTERFACE

— GPIO1
—» GPI02

A

» SDA

SCL

A

» ALERT

A0

JTAG
SERIAL
INTERFACE

A

Al

™S

TCK

A

DI

»TD0

» OVERC

*MAX16031 ONLY
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x1. Hbilt
EEPROM
I:ED?)I:;:SR MEMORY \?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 RW 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

MAXIMN
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1. k()

EEPROM

FI:ED(I;IF?EESR MEMORY \?VIIE::'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
28h A8h R/W IN1 Secondary Undervoltage Threshold
29h AS9h R/WwW IN1 Secondary Overvoltage Threshold
2Ah AAh R/W IN2 Primary Undervoltage Threshold
2Bh ABh R/W IN2 Primary Overvoltage Threshold
2Ch ACh R/W IN2 Secondary Undervoltage Threshold
2Dh ADh R/W IN2 Secondary Overvoltage Threshold
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
39h Boh R/wW IN5S 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 MAXIW
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1. Hbh(5)

EEPROM
iED%I:ESQ MEMORY \TVEI??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/Sepondary Overtemperature Threshold (LSBs).
External Temperature Sensor 2 Offset Trim
4Eh CEh RIW Remote Temperature Sensor 1/2 Primary/Secondary Overtemperature Threshold (LSBs)
4Fh CFh R/W Remote Temperature Sensor 2 Gain Trim
50h DOh R/W Remote Temperature Sensor Short/Open Status
51h D1h R/IW 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/IW 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/IW 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*

“(FRMAXI16031.
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MAX16031/MAX16032

HETFEEPROMRIZ 45 15 #5588
IR IES KB ETE

FL

HE

MAX16031/MAX 16032 13,35 12C/SMBus FIJTAG 474 1,
FHT17 18] %17 45 FIEEPROM, - — %) H
T 3 B 11 7 ] PR SESAT B i (AR5 A 5 2 % PC/SMBus
FEAHEITHE LOMITAG TR 5y . AR EHE 5ERER A4
PR 2958 Fo o0 R A B R 2. AN r15h[3:01% B2
THUHE RS (S )T A4 9 55 00 2 55 310

It/ EEPROM Y _EHLE AL(POR) 1] BROIAEIIH0. 4 Ve

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

w R BRI . SRR, BT A I A AL T
BEFEROIR S, FHB EEPROM P 25 5 i 2 AH B 10 25 77 £ 0L «
Ja g FEAERT 1.81ms. M id gwAErSBh[3:0], W LA B IG5
T AREE AT 2R R I R ], B ATk L6s (20 Z T
EHP5r). RESETHE st B MKV, HERGE,
214 i 7 L S AR A B TR R E, 4kER R — A
FREA & (T 4R ) A A FL -
MAX16031/MAX16032 7T Wi | % 35 8 i FL s . 1 3% FEL 3 1 3
MBS . BohfE, W ZEE HRR G040 5 5 5
Aoﬁtﬁm%wﬁw,mﬁmm%ﬁwiﬁﬁﬁﬁ?
B, SR EETFad. Z2BE AR EHET—
JEVRA, PN BB A R B K e e %%ﬁ%n@ﬁﬁwh
4 ke i 2 SR M AT R AR T BRI, IV R R A — AN

K2, W\ B E B FN{E e

REBE A — 0

BE . BT DR IR 2 MR S E . A, 1B
BEE KA BRI R S AT SR T RE AT BT A e £
S H 35 AEEPROM.

B EL
MAX 16031 #2 (1 8 % 4 A IN1-IN8 Fi T-FiJE Wil ; MAX16032
ﬁﬁe%%Anuleﬁ?%EWMJLgbnm7mﬁ
r18h[7:0]i% & & i A ERTERE (2 W #£2). Wik E
r1 Ah[7:0]{ B 3 e 4 A LR RO NI Sh (B WL 2). R
EW A BEEAANTTIREITR: —RXE. ZHXRIE.
— Gt . St R A LR TR T TE R N 8.
UK B 3 2 R 8 A RN S T TBR R AT FE A, 1] R 98 [
WBIES % L0 G500 . A BRI AR 57
AR AN TR .

ADCH A AT P B A 25 43 L O AR ] A 5 (2 DL 26 3)
ThZSBRT, WA ALLR T 0%, B 2Z50 01 &
AT O A, ARG S5 SR, e RN 2E A .
B DU PR A RO 2 B AR 2 T
PEBEAR A SV A IE M 2245 HL R 5 UMK P 2243 TAF
B AV A IE . TR R 25 0 B . DR, I 4 2 R
DLt w e i R . Blan: -1VESmA(ERN
5.6Vt dI AL R-183, —HEHIFMLZE R 41101001001 .
BRI, R ina A S 2 BWES . R
BB, T rICh[T:4] R, sl RAn 2 h PR .
Bm A 2N, ADCEBA RN TR.

EEPROM
MEMORY
ADDRESS

REGISTER

ADDRESS BIT RANGE

DESCRIPTION

IN1 Voltage Range Selection:
[1:0] 00=5.6V, 01 =28V
10 = 1.4V, 11 = Reserved

IN2 Voltage Range Selection:
[3:2] 00=5.6V, 01 =238V
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=28V
10 = 1.4V, 11 = Reserved
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REGISTER
ADDRESS

EEPROM
MEMORY
ADDRESS

BIT RANGE

DESCRIPTION

18h

98h

[1:0]

IN5 Voltage Range Selection:
00=5.6V, 01 =238V
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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EEELPY
R

XADC = |NT(V|¢ X 1024)

VRANGE

Hr, Xapoid s R+ HIAL, VN2 — 5
FERHIA, VRange 21 7ThFIr18hH 4 B 1 A FEJE 36

% 3. IN1-IN8 ADCH# N1 1E$F

J

MUK At/ B Py 22 3 A 5
XADC =INT(V'¢ x 1024) - |NT(—V'N- x 1024)
VRANGE VRANGE

Hb, Xapc sy B+ I HIRAD, Vit 2540 W e
FEHT AR A IEST A, VN 2243 W I e FR 56 A% A 75
A s VRanGeZEr1 ThHir18h e % & 19 ADC IN_ L R Y5 Fl .

EEPROM
ifgﬁ;:g 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 IN6).
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] 0 = 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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Bl b, I BTRCE AR TTRR, Vestro&r9h[1:013 & /Y
MAX 16031 Y BEFL I Kl A CS+/CS-F— st | IR Rense KB, r1Onfly e st o M pim
K, TR LED). P sy R RIERBADCH Oy
PR —Gad i Al = gad i . ﬂi’%ﬁ*ﬁ?ﬂﬂiﬂlﬁﬁ, fEOVERC

S5 S A L e TR — Rt U TR . — 2RI TR 2 xADC=VSENVS;XAV x(28 _1)
by = VCSTH ReP
RsENSE H, XapcE 8+ H ADCH B, Vspnse M Vesy -

Ves-, Ayagrl9h[1:013% & Y B A I FL B3 45, VRep 2
RBPE:HE L L (LRI 1.4V).

54 P S rSC 418 B0 it il TR, OVERC8if -
[a1r53h[6]5 ‘1” Al R B17F . OVERCAL S — il TR
AR TR TR e HE B IR AS . i ADC
T0 ADC MUX MBI RS R IR . S IR B
—— —ANEERY, FErSCh[1:0]9 #4715 . @itk Hri1Bh[3], #f
DA R /8 11— 200 — 2 P U Ul B o

Vmon

SHAM

CS-

RseNsE
0—1
V)
L lll-lﬂj

MAX16031
LOAD
T % = MAX16031;f;%ﬁtﬂﬁéﬂiiﬁ%:ff&%ﬁ/\DXPUDXNl%qupz/

/NAXIN

DXN2Fl— % PRI FEAG I s MAX 16032 1) $2: fH — 21 70 b
N TR E 4 ADXP1/DXN AT — 8% P FB I BE A I . A i 27 A7
%%Xff ALV TR, DUE A AN FE RS B I s Ak
Vet - BRI BRI TR . W T SR R/ 2 A e Th A
%, R ERE — AR E N REE . B
RS B % T ME AN 4 T 7, 3G bty A A SCBR bR T B A

ADJUSTABLE BY riSh{T0} TIRE W AR . o TR 25400 DA K i A B i 1 R A AR
[E13, HL b I R KAGHE., HS% R I ANIOSTHIANIO4.

R4, —ZTRIIRFIT iR FE A ML = AT

EEPROM
F;E%'g;gg 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
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MAX16031/MAX16032

HFEEPROMBIZ #2528,
TR IEZ L [E 771

ABP

ILow IHIGH o
.

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 5 FI1G vy 4% Jk ¢ 0K #48 in HH E A7 9 48
ADCHF3— WA MRS &, #RIEE i R 5iE
FEI TP 27 77 2% (r46h & r4 Bh Al rdDh) B B0l BEAT LB S5
FEf A AR R, WETTREESRNFETRE R
107 . HEARE & HE i A S50 i A 55, {HOVERT
LT HTRERERES Y. AR mEmE AL R,
W% 0] G FER A/ RSy, o TR R R TR 15 Y
VUG BIE S % i 38 By

7 Uit 0L R 00 5 K 2% T G I DXP_ A DXN_ 2 [] ) 46 % A1
FFEE R . AR IE S E M R RS
PR A A4 SR Mg A S R, 1 LSBT
0.5°C. i FE e 2 SR i St is X R 5w

30 3 3 35 2 A 25 r19h[7:2)/r4Fh[5:0)F01 4 8 25 f7 25 r 1 Bh[ 7:5)/
r4Dh[6:4], FH P AT X370 v i A I ) R PR A 0 g A A TR
INFRARIZEOHT A~ . V87 14 25 8 T LA 38K 19 0K 3h HL 3
(56pA), PIRMETG S n 25 RIERFRR4, IF
B SRS M. MAX16031/MAX16032 A9 DXN_
FIDXP_siti 5 — AN EMKEDE B 7%, A B TRR(RMES. &
FUEM 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 2 (32 7). X IR AT T # ]
FRECE:, BN TR S #5425 A AT S MSBLL L

20

5. mEHIEENX

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/

MAX16031 B4 7 #% i ] & & % S FAULT1 M FAULT2.
— F 5 A RESET. — B% I B i % i %% #i H OVERT.
— P& ERL I B B OVERC. WA %1 i i A /% H GPIO1 I
GPIO2 DA K — % SMBALERT#3f %% t ALERT . MAX16032
B T AHEHEOVERCAE, HEHiH S5MAXI6031 A1 . frE
AR AR T, T LR . BROVERCLASE, #%
By Y R A B, OVERC & 75 A A B T rSChH (19 4 5
B ABBAEBEAR AL A B (F S 5 i B R r), W
B AN SN 1 FT A k0095 I R PR 4
WS, —WIER—1NL.

18 4 (FAULTI M FAULT2) R S Re AR, FF AT f i Ik
RIE. PR S ' ATRE . 5 T R Y
G R, {52 % £8P rIDhFirlEh.

52 i % s RESET $2 fit £ Fh nl 9m 72 i Hs 5% (0 A0 270 52 A
ff. S¢FRESETHi th FEE SRV ELNE BiE 5% F£8
Ar20h Flr21h.

T P g ) OVERT I SKAE /R ST AR G Y% . OVERT
R — 2R UL FE T T PR A1/ 3 7 iy — A% 8 T 66 /%66 3% A A5 E AT 15
B TR AR R AETT A B PR R, OVERT 8147 MK
Vo, N TIEBRPUE, ALZTURE AR R Y AR T B/ B AR R
% . X T OVERTHith &R 25 B1E SR
r1Fh.

MNAXIMN




HETFEEPROMRIZ 45 15 155 88
121 5//:'59@&/7”7‘{#

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 HIRA8 /R it i i B . OVERC{X 5 — ALERT/2 SMBALERT# 3t 2% Y g B v b7 i 1 . (i RE ST
ﬁﬁﬁﬂ@ﬁﬁﬂmﬁ% 5T EEL I R 0 S K g A — ) ALERTZZRESET. FAULTI. FAULT2. OVERT. OVERC
IR VR (5 BE & 2% d i IRy . —ad il )RR i FIGPIO1/GPIO2 (fi B by e dy HHBH OB 58 “ 5 7. RAEAT
BEANfFERE, ATHEeHE. ZH®INBREREAE 04 — W AR e s, ALERT A RE 1, P I SMBus

TR (L ZI05 &0 Y) -

AL TR . EALT R 2 MAX16031/MAX16032

GPIOIFIGPIO2 ] 44 i B Mg A . Favm A, FUEMISMBus@S(ARA), JATHHRILT T 85 PHA) DAL

B B MO S PR R O . A GPIOLGPIORyy VAN BB S % PC/SMBus #1742 LTR5Y -
BBV 15 B 5 % 280D f9r22h—r25h. [t & gkl et 25

fr i mF, GPIOLFIGPIO2 A IR HE -«

MAXIMN
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MAX16031/MAX16032
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1/ 459 5,
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R7. ADCEREFSE

J

EEPROM
T\Egls;:: MEMORY BIT RANGE DESCRIPTION
ADDRESS

00h — [7:0] IN1 ADC Conversion Result (MSB)

o1h - [1:0] IN1 ADC Conversion Result (LSB)
[7:2] Reserved

02h — [7:0] IN2 ADC Conversion Result (MSB)

03h - [1:0] IN2 ADC Conversion Result (LSB)
[7:2] Reserved

04h — [7:0] IN3 ADC Conversion Result (MSB)

05h - [1:0] IN3 ADC Conversion Result (LSB)
[7:2] Reserved

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)

09h - [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
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EEPROM
T\ED%I:;:: 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-INS.
(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.
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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.

[56:3]

RESET Timeout:
000 = 25pus

001 =2.5ms

010 = 10ms

011 =40ms

100 = 160ms

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

[7:6]

Reserved
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EEPROM
FI:ED?':;ESR MEMORY | BIT RANGE DESCRIPTION
ADDRESS
[0] 1 = RESET depends on IN1 with thresholds defined by r20h[2:0].
[1] 1 = RESET depends on IN2 with thresholds defined by r20h[2:0].
[2] 1 = RESET depends on IN3 with thresholds defined by r20h[2:0].
o1h A1h [3] 1 = RESET depends on IN4 with thresholds defined by r20h[2:0].
[4] 1 = RESET depends on IN5 with thresholds defined by r20h[2:0].
[5] 1 = RESET depends on IN6 with thresholds defined by r20h[2:0].
[6] 1 = RESET depends on IN7 with thresholds defined by r20h[2:0].
[7] 1 = RESET depends on IN8 with thresholds defined by r20h[2:0].
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].
(2:0] 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
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:
22h A2h 000 = INT
001 = IN2
) 010 = IN3
[5:3] 011 =1IN4
100 = IN5
101 = IN6
110 = IN7
111 =1IN8
GPIO1 Output (write to this bit):
(6] 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):
71 1 = Indicates that GPIO1 is high regardless if GPIO1 is set as an output or input.

0 = 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-IN8.

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

A4h

[2:0]

GPIO2 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 = IN2

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.
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EEPROM
F;ED?JIF?;ESR 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 Ash (4] 1 = GPIO2 depends on the secondary overtemperature threshold of remote temperature
sensor 1.
1 = GPIO2 depends on the secondary overtemperature threshold of remote temperature
(5]
sensor 2.
[6] 1 = GPIO2 depends on the secondary overcurrent threshold.
[7] Reserved

WEEE Ao RE, WRI0PnR. ERERRTEE

MAX16031/MAX 1603248 it £ R il L BT, fAFAoAn W AMTEORORES . AT A rSOh—rS3h oh eI g (i ] 1

B RGN AR IR (ENRE R, gopiR. AR, WERIIFOR. mERSAT SRS T
3 BB rSah-rSTh, W] L BERT RO R R IR, fgt PR

x9. WFE[IFR
EEPROM
I:ED?)E;:: MEMORY RI-\BI\IILE DESCRIPTION
ADDRESS
26h ABh [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

MAXIMN
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FR9. WFEIRR (4%)

REGISTER EEPROM BIT
MEMORY DESCRIPTION
ADDRESS ADDRESS RANGE
34h B4h [7:0] IN4 Secondary Undervoltage Threshold
35h B5h [7:0] IN4 Secondary Overvoltage Threshold
36h B6h [7:0] IN5 Primary Undervoltage Threshold
37h B7h [7:0] IN5 Primary Overvoltage Threshold
38h B8h [7:0] IN5 Secondary Undervoltage Threshold
39h B9h [7:0] IN5 Secondary Overvoltage Threshold
3Ah BAh [7:0] IN6 Primary Undervoltage Threshold
3Bh BBh [7:0] IN6 Primary Overvoltage Threshold
3Ch BCh [7:0] IN6 Secondary Undervoltage Threshold
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 C4ah [7:0] IN8 Secondary Undervoltage Threshold
45h C5h [7:0] IN8 Secondary Overvoltage Threshold
46h Céh [7:0] IrztvDaLr[l?:l()T]imperature Sensor Primary Overtemperature Threshold MSB (2 LSBs are in
47h C7h (7:0] :;t;e;gil[;zr];?erature Sensor Secondary Overtemperature Threshold MSB (2 LSBs are
48h cah (7:0] ?}errzgae[lgg?‘perature Sensor 1 Primary Overtemperature Threshold MSB (2 LSBs are
49n con (7:0] Remote Temperature Sensor 1 Secondary Overtemperature Threshold MSB (2 LSBs
are in r4Eh[3:2]).
4AR CAh (7:0] Bemote Temperature Sensor 2 Primary Overtemperature Threshold MSB (2 LSBs are
in rdEN[5:4]).
4Bh CBh [7:0] :re;rr;r?tredgﬁ[r;%e];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
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£10. MfE Rk

EEPROM
F;EDG;;:; MEMORY RI-\BF\II-I(-'SE DESCRIPTION
ADDRESS

[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.

ssh Dsh [3] 1 = IN4 primary overvoltage and undervoltage faults are masked.
[4] 1 = IN5 primary overvoltage and undervoltage faults are masked.
[5] 1 = ING 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.

56h D&h [3] 1 = IN4 secondary overvoltage and undervoltage faults are masked.
[4] 1 = IN5 secondary overvoltage and undervoltage faults are masked.
[5] 1 = ING secondary overvoltage and undervoltage faults are masked.
[6] 1 = IN7 secondary overvoltage and undervoltage faults are masked.
[7] 1 = IN8 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 B7h [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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EEPROM

F;ED%IF?;:: MEMORY FII-\BI\IILE DESCRIPTION
ADDRESS

[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] ;hrzesﬁ(;ﬂ:te 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 MAXIW




F12. WEILFRFH

HEFEEPROMEI Z 45 s #5588

fzi‘ﬂﬁg%ﬁf/fﬁf i

REGISTER EEPROM BIT
ADDRESS KnlflgnR?ERS\; 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 I E W ATIRY T 2% TEEE EE, N
Ja 3l H Sl DI RE, F U (F B 1% 1% £|EEPROM. i
I r58h-rSAh I B & B 1Y SR IC % A&, IR 12K .
M EEPROM A 4 r80h—r8Eh A {52 B AT ic 3% B H 45 B,
R, —HICRMEE, BeirimkEics, &2k
BN A REC O R HLEE . mrSFh[1)E ‘1 w2 A M
K. WG B RA MR BT FRNNE, B
TP B rSCh[ 71 2 B 5 ADC R 4 A A7 2 1 N 2%
(B W T ZH505r) . A T ADC #4245 JEAR 8 A4
MSB.
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EEPROM
F;Eg':;:: MEMORY RABI\II-:;E 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 copversion result at the time the fault log was triggered.
8 MSBs from 10-bit ADC conversion.

o 8Dh [7:0] Remote temperatgre sensor 2 Copversion 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 E. A —AN12C/SMBus 3 25 119 22k (SDA
MSCL)H 780, S8 'ﬁﬂ%u%ﬂﬂun It A W] RE Y
WAEMSXIMESH/R, FEZWEH T A 3 AYLHSL LA
SMBALERT#HJ 14014 B . & 17@2@%1%135?}%2, 12C
FISMBus X FIARIEF S Z2CRL2 1M ARG EH A&
(SMBus) 2.0#13 . MAX16031/MAX16032 3 5 % /&5 400kHz
22 5 %, SDAFISCL T Z AN HFH .

MLtk
MALH AL A (AORTAT) S35 w] W M3 FHAFR A, SLVFAE
Al — B AT e B RO MR B . AOMIATHEGND. DBP
s A (NL.CL) . ITA AT RE Y 7007 hl- i A 2 32 K X I, ) B
TR IR ISR .
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Send Byte Format

Receive Byte Format

S ADDRESS | R/AW | ACK| COMMAND [ACK| P S ADDRESS | RAW | ACK DATA NACK| P

V| 7os |0 8 bits A V| e | 8 bits A
Slave Address: Address Command Byte: Presets the Slave Address: Address Data Byte: Data is read from
of the slave on the serial internal address pointer or of the slave on the serial the location pointed to by the
interface bus. represents a command. interface bus. internal address pointer.

Write Byte Format SMBALERT#

S ADDRESS | R/AW | ACK| COMMAND |[ACK DATA ACK| P S ADDRESS | R/W | ACK DATA NACK| P

V| 7os |0 8 bits 8 bits A ¥ | oootioo |DcC. 8 bis A
Slave Address: Address Command Byte: Data Byte: Data is written to Alert Response Address: Slave Address: Slave places
of the slave on the serial Sets the internal the locations set by the Only the device that its own address on the
interface bus. address pointer. internal address pointer. interrupted the master serial bus.

Read Byte Format

responds to this address.

SLAVE hi SLAVE -
S ADDRESS R/W | ACK| COMMAND [ACK| SR ADDRESS R/W [ ACK| DATABYTE [NACK| P
y| 7ot | o 8 bits v 7eis |1 8bits A
Slave Address: Address Command Byte: Data Byte: Data is read from
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 | ADDRESS |RAW [ACK| commAND |ACK COELTTEf  |ACK | DATABYTE 1 | AGK|DATA BYTE .. [ACK | DATA BYTE N | ACK| P
* 7 bits 0 8 bits 8 bits 8 bits 8 bits 8 bits 4
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

|:| Slave to master
|:| Master to slave

S ADDRESS | RAW [ACK | COMMAND |ACK| SR | ADDRESS |R/MW | ACK CO?JLTTE= N ACK | DATABYTE 1 | ACK [DATA BYTE ...| ACK [ DATABYTE N [NACK| P
y| 7ois | o 8 bis vy | 7ois | 8 bits 8 bits 8 bits 8 bits A
Slave Address: Address Command Byte: Slave Address: Address Data Byte: Data is read from the locations
of the slave on the FBh of the slave on the set by the internal address pointer.

serial interface bus.

S = START Condition

P = STOP Condition

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

serial interface bus.

ACK = Acknowledge, SDA pulled low during rising edge of SCL. * = SDA transitions from high to low during period 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.

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

5. i 1F
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EEPROM
REGISTER BIT
MEMORY DESCRIPTION
ADDRESS ADDRESS RANGE

MAX16031/MAX16032

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
[3:0] 7h = 63.99ms
8h = 128ms

9h = 256.0ms
Ah =512ms

Bh = 1024ms
5Bh DBh Ch = 2048ms
Dh = 4096ms
Eh =8192ms
Fh = 16384ms

Temperature Sensor Lowpass Filter Cutoff:
000 = No filter

001 = 2.53Hz

010 = 5.06Hz

[6:4] |011=10.1Hz

100 = 20.2Hz

101 = 40.5Hz

110 = 81Hz

111 = 162Hz

[7] Not used.

Overcurrent Secondary Threshold Timeout:
00 = 50us

[1:0] 01 =23.98ms

10 = 16ms

11 = 64ms

Latch OVERC:
5Ch DCh [2] 0 = No latch
1 = Latched after assertion

[4:3] Not used.

Threshold Hysteresis (all thresholds):
[5] 0=0.78%
1=117%
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TetIEZ Kl fE 17 1%

=14, TN E(Z)

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 M#litb3HE & JTAGE#{T#0
Al AO BUS ADDRESS I%‘?TIZC/SMBHS%%L\:%??T% ] 54‘, MAX16031/MAX16032
LA — A ® R
oD GND 5011000 ﬂ@‘a‘ |LEEE 1149.131%1@21%(} M- jﬂﬂlﬂ%mﬁm
oD e o Ti00, FITFUTII N RROATE 85 B2, B0 HLARIF R — R
oD Déé 011010 MAX16031/MAX16032 i T A ¥+ 1/O#F 3 IEEE 1149.131
G oD 5101001 P, AR I B TTAG 1 43 1 B T0 (FO 1 an A/
— s bR ETTAG A 4 i il b s AR E-F) . MAX16031/
NC. N.C. 0101010 MAX16032 % 47 JTAG HL3tt op A 42 J B9 B A1 TAG $6 4
N peP 01011 WA B A AR PR T U P R G R B %
DBP GND 1001100 LOAD ADDRESS. WRITE. READ. REBOOT. SAVEF
DBP N.C. 1001111 USERCODE. Mt inEea fr s b - Frfasitill . 7768685
bBP bBP 1001110 BAE. FAOEaT e AP mig s, JTTAGH: ORI HE
#ﬁﬁfé @ﬁu@6ﬁ)‘fﬂ—\‘ °

MAX16031/MAX16032 & 4% ¢F F 5 As bz id 4 .
Bk E B TG PORIY BB . fEshiiE, #%
EEPROM L & %4 & il 2 2 fE 4% . Wit SR, #HR
AT R IERE R IEOXFC . BT 4a b R T 5% 5 0 14T
Ta AL BT SEAE S RE EAHIE . 0BT, ADC 317 2
Rz BACEFIEEPROM. 0 T fil & B (440 14 1k 1 e s
o, IR R iEA% UL 2% OxFD.

IEEE 32 [F] L TR 7 LRI F 2 BT R 5545
MAXIN

Wi v7 /a5 C(TAP)Z ##SBIR 25 B
TAPFE il f 2 — DA RARENL, ETCK L THiT R R TMS
PR A FRUIRZSAL A0 HE P& A0 & 7 B s -
Test-Logic-Reset: _LHLJE, TAP#: il i A test-logic-
reset]RZ5. IDCODEfr 4 T84 5 s, #iFRITA &R
G TAEIEHR.
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MAX16031/MAX16032

HFEEPROMBIZ #2528,
TR IEZ L [E 771

REGISTERS
AND EEPROM —_—
01101
<> j;mm
| MEMORY WRITE REGISTER 01010
> [LENGTH = 8 BITS]
1
»|  MEMORY READ REGISTER »| 01001
> [LENGTH = 8 BITS)]
1
»| MEMORY ADDRESS REGISTER »| 01000
> [LENGTH = 8 BITS] MUK 1
; BOUNDARY SCAN REGISTER p-| 00001
> [LENGTH = 198 BITS] 00010
> USER CODE REGISTER ol 00100
> [LENGTH = 32 BITS] %%%gﬁgf
= 01101 —#=SAVE
»| IDENTIFICATION REGISTER »| 00000 01100 |— REBOOT
> [LENGTH = 32 BITS]
< BYPASS REGISTER ! 11111
> [LENGTH = 1 BIT]
Vbsp ] /I/
™ INSTRUCTION REGISTER °
> (LENGTH =5 BITS)]
Reu [
I . g > oo
™S > TESTACCESSPORT [
TCK »b  (TAP) CONTROLLER

&6, ITAGF HER]

Run-Test/Idle: Run-test/idle & ¥ # HAE 2 18] 545 i Wi 3
[ AR AR . RS 48 2 T A7 2 Al 508 27 77 4%
RFEFESIR

Select-DR-Scan: i A M EHE 2 77 24 R EF L FUEIRE .
AR TMS MK HL -, 7 TCK A b TH i 2 1 88 0 A capture-
DRIRZ, FHEshHifEF; WRTMS & T, FETCK
(19 bR 25 2 A select-IR-scaniR 4.

Capture-DR: FEcapture-DRIRZA T, 3T 24 {484 # 50dk
AT AR B By B ML S s A F A . SRR A R
FAT 3 BT 2 B 1 i At A A A R SRR IR AT TR,
DU i B0 2 A A AR R M B BUE . R TMS WA,
FETCKAY b TF 42 1 25 F A shift-DRIRZS; A0SR TMS A
HLF, il #s it Aexit]-DRIRZS .
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Shift-DR: Shift-DRIRZA T, 24ai$5 4 L4 19 ML £ 75
R E#HAETDIMTDO Z (8], TMS MK i, /A
TCKH) EFHE R B E R R 2 p 78 o . WL TMS by &
HLF-, FETCKA BTy il 2 o Aexit-DRIRZS .
Exit1-DR: ZIRAETF, WHETMS AEHFE, ETCKH L
THI ¥ 42 b 24 T update-DRARZS s A0 TMS WK HE -,
FETCK )b THR B (8 45 1l 25 32 A pause-DRARZS .
Pause-DR: ZIRAET, M EHE 25 77 g 45 1k A& 25 50d
A S B A R R FE IR AR S . AR TMS MR H P
SRR IR S IR TMS &, 7ETCKY b
FEI £ i 2K 2E A exit2-DRIRTES
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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 Fmf, fETCK ETH
¥ il g8 E A update-DRIR 255 TMS A HL PR, #ETCK -
FHI 2 2 2E A shift-DRARZS .

Update-DR: ZIRAE TN, FETCK FREAT, #50dE iz
BT AN BT AR M, X I tT
i TR AL A A A N A R B T A . AR TMS A
P, TETCK LT # il 5 ] 2l run-test/idle R 255 sk
TMS A HLF, #5875 i A select-DR-scan R 7 .
Select-IR-Scan: ZARAS T A MK B 27 77 45 B 7 JF0R
B, AN RESEAL. TMS MKHE R, 7ETCK EFF
W 28 E A capture-IRIRZS . TMS A& HL P, #ETCK
AR H R [ test-logic-rese IR S .

MAXIMN

Capture-IR: | fl capture-IR:JR 25 0] LUK F2 07 75 77 1 £4 (B
BTG TR, TETCK EFU#E A . TMS J & HF
B, #ETCK _EFHE il 2% 0 A exitl-IRIRZS . TMS A{EH
SR, FETCK b FH i il 25 2 A shift-IR R 2

Shift-IR: MRE T, 84 FFaH A F 74 E B
TDIFTDO Z [6], TMS A& PR, FE&ATCK EFHEH
4% m TDO MY £ 17 % i K I B2 3h . 8 2 FAF 2 0 91T
i L R A I i B B A AR AR R FOR S . TMS A S H
SR, AETCK B TR i dil#8 2f Aexitl-IRRZS . TMS 1K
HLOPET, ZETCK b TR # il # i A shift-TRORZS, K B
Wit fg A At sh—k .
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MAX16031/MAX16032

HETFEEPROMRIZ 45 15 #5588
IR IES KB ETE

Exit-IR: TMS AL FH, FETCK b w5 il 4% iF A
pause-IR:IRZS; TMS Kyt iy, FETCK b Fh i 2 il 45 2
Aupdate-IR}JRZ .

Pause-IR: 1R, BA7 5 FF 4 1 B A VR I s o 1
TMS A HLCPEF, 78 TCK B T Wy 48 il 2% 9E A exit2-IR R
5 WRTMS AMEH T, 7ETCK & T 2 il g% 05 40 F
pause-IRARZS .

Exit2-IR: TMS Jym i, fETCK BT il gs 4k T
update-IRRAS . ZRAET, WERTMS HKH-F, FETCK |
FEE £ 1 #R [E] shift-IRIRZS .

Update-IR: J:‘H‘”%'J%%L)\Wﬁ*ﬁ CBATE L FNLEF
s ar S ETCK T IR B 2148 & F F8 09T hi
— BBUF, ZAE S M AT HE ar 4. TMS AL P,

T'ETCKEI"JJ:ﬂ?ﬁ?ﬁr&ﬁﬂ%%ﬁﬂ:run-test/idleﬁ?&; TMS 2y = H,
SPRH 4 ) 28 9F A select-DR-scan Rk 7 .

IESE RS
A TFHMATBRAFFHRABENITHE, KENS
B Y4TAPFHIgEHE A shift-IRIRZSEF, $54 RN 27 17 on ik
BAETDIMITDO Z ] . 7Eshift-IRRZE T, TMS MK HL T,
TETCK BT B Bl MTDO N Ep A7 . FEexitl-IRIR
A exit2-IRIRE T, TMS A EH TR, 7ETCK EFHE#E
il #5 ¥ A update-IRARZS . [RIFEFE TCK R BT K5 2 S 1L 2F
a8 R BIF 2195 2 A4 10 1740 Hi o . MAX16031/
MAX16032 i Sz 5 1948 4 BAHR ) — 2 H RS a2 1657 51 .

£16. JTAGIES &

SAMPLE/PRELOAD: SAMPLE/PRELOAD&IEEE 1149.1
LI SR HIHE &, SZRFMIFRIIAE . A H capture-DRIR S,
P10 A 4 0 i B A A e A I B VO AT R A
jT:ﬁﬁEPlisﬁ%%#FE@iE%ﬂ/E FIH shift-DRARZS, SAMPLE/
PRELOADIE £t ¥ #5438 3 TDIK: B8R 75 A2 A 414 il i
ol o e

BYPASS: Y BYPASSHE4 P17 1ETs & F A7 4elit, TDI
I 107 2 R B P A7 a3 £ TDO . MM fo i 503
DTDIf%3% £ TDO, RERMgs i 1EH TIE.

EXTEST: %#54 AVl fa miiEs. X
EXTEST#5 % B (a6 & A7 A de i, BT T o#AE: —
B it update-IRARZS AR, WI9K 2 B A %05 i 19 47
B, B I B A A AR AE TDIMITDO 2 []
Capture DR ¥ B A7 $0 i A SR A 230 543 4 M B 27
ﬁ

IDCODE: 4IDCODE#g 4 B EIFIT98 % A7 an i, 1%
PR IO 5 7 4% . S FR SIS 7E TCK EFHEERA
R B 7 A7 4%, BlJS 3E A capture-DRIRZ . A shift-
DR KR B  TDO R TR . E test-logic-reset{k
BT, mENA BTS2 27745 . IDIALSBALIAZ Ky
1, BEJ5 116752 i 7 i JEDECHY, SRJ5 & 160 811D,
WA AR A S, R 1TR.

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 01001 Memory read
WRITE 01010 Memory write
REBOOT 01100 Resets the device
SAVE 01101 Stores current fault information in EEPROM
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£R17. 3241IR AL

HFEEPROMEIZ 45 #7582,

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+§4 #ifEfEHAT15 4 9 1 88
BF, e8P amal St A A . AR P gmidAE TCK
TSR P gRs AR g, B A capture-DRIRZS
M shift-DRARZSHs P 4wt 5478 H TDO, UnsR 18R .
LOAD ADDRESS: #R#EIEEE 1149.1354 &4 R 74T,
FTHMAX16031/MAX16032 K/ & asiilm . 24LOAD
ADDRESS#5 4 #ifF fE 48 & A 4 i), FEshift-DRIRAS T
TDL T 8 (77 i e b A1k I K04 25 77 w3 42 £ TDO.
READ: #R#EIEEE 1149. 1464 £ 0P BH#4, HH
MAX16031/MAX 16032 K ik ifilnl . 4 READE A 4117
TEFE A 2 i, 7 shift-DRARZS N TDIIE i3 8 v 7% 1 # 1%
M B T A7 g 3 £ TDO.

WRITE: #:#EIEEE 1149. 1484 £ WY BHS, X%
MAX16031/MAX16032 77 #e il . 24 WRITE$5 4 8l 17
TEFE A 2 s, 7Eshift-DRARZS N TDIE I S FE f £ 5
M B F 77 g £ TDO.

REBOOT: #FRiEIEEE 1149.1464 £ M EHE4, HRE
BIMAX16031/MAX16032 FY R F sl E L. 24 REBOOT 48
A HIEFIHE A AR, MAX16031/MAX16032% fii 337
RIFF 46 SR Bh AR 7 .

MAXIMN

SAVE: #RUEIEEE 11491184 €M EE45y, Fkiashin
BEidsk . MSAVETS 4877 2145 & A fF4eh, MAX16031/
MAX 16032 & A7 BN 75 77 %% 2 il £l EEPROM

bulit=ti
R INEE AT IMAX16031/MAX 16032 1) fiF & $5 &
/0. S SAMPLE/PRELOAD S EXTEST 454w inzk 245
4T fF4r, TDLERE 1980 FHH#i & fF 4w iE # 2 TDO.
BEANFF VO XS B BT A7 48 19 TAL(AOFTAL 51
XERE200). HENABEMAMRE, FmERO0.
T SAMPLE/PRELOADFE A I, %=y th 1) 24 HR S 81
FERBOARAMTFES, FELTDOBE .. HWATiZES N
T W R IEH TAE . $WITEXTESTHE A0, HH
HF AR SMNBARVOSI M IhEe: WABRF A0
AL S e T X6 17 1 i H R S
FI19FH TR AT FR S IhEE. BT IRCHt ik
POl EG 3Rl gE LIRS, B, FELMURAAMT
TR, XA E IR 20 017K

R ffE 2

/I

KA — HIpFRAED 3% Vee. DBPHIABP S5 % £ GND.
R — H2.2pFHRZAF RBP 25 # 2 GND. A7 £& I St o %1
05 5 19 25 [0 e 3 5 AR P AR DI, A A P
[0 8% B ABP 55 % FL A Fe i b, SR M Y 43 IF

39

CE09LXVW/LEOILXVYIN



HETFEEPROMRIZ 45 15 #5588
IR IES KB ETE

MAX16031/MAX16032

®19. LABTEFS #20. k5| MRS #ERD
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
= = HAEE
156 OVERC PROCESS: BiCMOS

157-182 Reserved
183 GPIO2 (input)
184 GPIO1 (input)
185 SDA (input) #HEREE
186 AOb T EIE () B3 SN A5 B ALAT R, 17 1A china.maxim-ic.
187 ADa omlpackage m& B, BFEEGTI LT, HE TR

RoHSRZ . %EEIF AT E @%KE]B‘J%?&?%‘, {5618 H 5%

188 ATD WA ¥, HRoHSRATLE.
189 Ala
190 SCL EEE i) HIERAD SRS BEGTRERES

191-197 Reserved 48 TQFN-EP T4877+6 21-0144 90-0132
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http://china.maxim-ic.com/packages
http://china.maxim-ic.com/packages
http://pdfserv.maxim-ic.com/package_dwgs/21-0144.PDF
http://pdfserv.maxim-ic.com/land_patterns/90-0132.PDF

HFEEPROMEIZ 4t #7588,

tetIF 5 KL IE 17 1F

1217/ &
&iTS EiTHER Az BT
0 7/07 BAIRA . _
10/07 BT E WA . 1
2 6/10 BT TS 1
3 9/10 TE Electrical Characteristicsilar B T Fe/NEHER ES 5. 3

Maximit =R iS4k

Jb7 8328154 HREI4RHT
EHIE: 8008100310
FiE: 010-62115199
f£E: 010-6211 5299

Maxim XS Maximy™ i LA S (F (7] HE 5 (i i 172 57

100083

WAL FIFFA] . Maxim (R BAEAL I ] 3B (T FTIE ARG AT 38 1G24 i B ATRAS B RCF .
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