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ABSOLUTE MAXIMUM RATINGS

VeCtoGND o
EN, MON_, SCL, SDA, A0 to GND

GPIO_, EN_OUT7-EN_OUT12, RESET

(configured as open drain) to GND

EN_OUT1-EN_OUT6

(configured as open-drain) to GND

GPIO_, EN_OUT, RESET

(configured as push-pull) to GND
DBP, ABP to GND ...... -0.3V to the lower of 3V and (Vcc + 0.3V)

B -0.3V 10 +6V

....................... -0.3V to +6V

e tIF 5 KB & 17 ax

viiiien.-0.3V 10 +15V Continuous Current (all PINS)......ooovviiiiiiiiiceeee +20mA
Continuous Power Dissipation (Ta = +70°C)
56-Pin TQFN (derate 47.6mW/°C above +70°C)....... 3810mw*
Thermal Resistance
04C....n... . ceirii..0.68°C/W

.................... -0.3Vto +12V

-0.3V to (Vpep + 0.3V)

TCK, TMS, TDIto GND ..o,

TDOto GND ..o

EN_OUT1-EN_OUT6

(configured as charge pump) to GND

-0.3V to (Vpep + 0.3V)

-0.3V to (VMON1-6 + 6V)

Operating Temperature Range

Junction Temperature

-0.3Vto +3.6V

Storage Temperature Range
Lead Temperature (soldering, 10s)
Soldering Temperature (reflow)

*As per JEDEC 51 Standard, Multilayer Board (PCB).

-40°C to +85°C

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

ELECTRICAL CHARACTERISTICS

(Vce = 3V to 14V, Ta = -40°C to +125°C, unless otherwise specified. Typical values are at Ve = 3.3V, Ta = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
) RESET output asserted low 1.4
Operating Voltage Range Vce 3 ” Y
Undervoltage Lockout VuvLO (Note 2) 2.85 \
Undervoltage-Lockout Hysteresis UVLOHYS 50 mV
Vce = 14V, VEN = 3.3V, no load on any
Supply Current lcc output 3.8 5 mA
DBP Regulator Voltage VpBpP Cpsp = 1uF, no load on any output 2.6 2.7 2.8 \Y
ABP Regulator Voltage VABP CaBP = 1pF, no load 2.78 2.88 2.96 Vv
Boot Time tBOOT Vce > VuvLo 0.8 15 ms
Internal Timing Accuracy (Note 3) -10 +10 %
ADC
ADC Resolution 10 Bits
MON_ range set to ‘00’ 0.65
Ta= -40°C to oy
+85°C MSN_ range set to ‘01 0.75
i MON_ range set to ‘10’ 0.95
ADC Total Unadjusted Error ADCERR _rang %FSR
(Note 4) . MON_ range set to ‘00’ 0.85
Ta= -40°C to —
+125°C MON_ range set to ‘01 0.95
MON_ range set to ‘10’ 1.15
ADC Integral Nonlinearity ADCINL 0.8 LSB
ADC Differential Nonlinearity ADCDNL 0.8 LSB
o . All channels monitored,
ADC Total Monitoring Cycle Time tCYCLE no MON_ fault detected (Note 5) 120 150 us
MON1-MON4 46.5 100
MON_ Input Impedance RIN kQ
MON5-MON12 65 140
M AXIW 3
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ELECTRICAL CHARACTERISTICS (continued)

(Vcc =3V 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

MON_ range set to ‘00" in rOFh-r11h 5.6

ADC MON_ Ranges ADCRNG | MON_ range set to ‘01" in rOFh-r11h 2.8 V
MON_ range set to ‘10’ in rOFh—r11h 1.4
MON_ range set to ‘00" in rOFh-r11h 5.46

ADC LSB Step Size ADC|sB MON_ range set to ‘01" in rOFh-r11h 2.73 mV
MON_ range set to ‘10" in rOFh-r11h 1.36

EN Input-Voltage Threshold VIHEN R | EN voltage rising 0525 v

VTH EN_F | EN voltage falling 0.486 0.500 0.517
EN Input Current IEN -0.5 +0.5 pA
EN Input Voltage Range 0 55 \

CLOSED-LOOP TRACKING

Tracking Differential Voltage Stop

V V V 150 V
Ramp VTRK VINS_ > VTH_PL, VINS_ < VTH_PG m
Trackmg.leferennal Voltage 20 %BVTRK
Hysteresis
Tracking Differential Fault Voltage VTRK_F VINS_ > VTH_PL, VINS_ < VTH_PG 280 325 370 mV
Slew-rate register set to ‘00’ 640 800 960
Track/Sequence Slew-Rate Slew-rate register set to ‘01’ 320 400 480
. ) TRKsLEW - V/s
Rising or Falling Slew-rate register set to ‘10’ 150 200 230
Slew-rate register setto ‘11’ 70 100 115
Power-good register set to ‘00,
VMON. = 3.5V 94 95 96
Power-good register set to ‘01,
VMON. = 3.5V 91.5 92.5 93.5
INS_ Power-Good Threshold VTH_PG - 90VMON_
Power-good register set to ‘10, 89 % 91
VMON_ = 3.5V
Power-good register set to ‘11,
VMON. = 3.5V 86.5 87.5 88.5
Power-Good Threshold °
Hysteresis VPG_HYS 05 NTH PG
Power-Low Threshold VTH_PL INS_ falling 125 142 160 mV
Power-Low Hysteresis VTH_PL_HYS 10 mV
GPIO_ Input Impedance GPIOINR | GPIO_ configured as INS_ 75 100 145 kQ
INS_ to GND Pulldown INSRPD ViNg. = 2V 100 o

Impedance when Enabled

4 MAXIMN
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ELECTRICAL CHARACTERISTICS (continued)

(Vce = 3V 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
OUTPUTS (EN_OUT_, RESET, GPIO_)
Output-Voltage Low VoL ISINK = 2mA 0.4 Vv
Output-Voltage High (Push-Pull) ISOURCE = 100pA 2.4 Vv
1
Output Leakage (Open Drain) louT LkGg | GPIO1-GPIO4, Vgpio_ = 3.3V 1 pA
GPIO1-GPIO4, Vgpio_ = 5V 23
EN_OUT_ Overdrive (Charge
Pump) (EN_OUT1 to EN_OUT6 Vov IGATE_ = 0.5pA 4.6 5.1 5.6 V
Only) Volts above VmoN_
EEIEHO))UT_ Pullup Current (Charge lCHG_UP \I?é::g_p:\;v\?r up/power-down, 45 6 UA
(E(’;\‘ESSJJES;ISOWH Current ICHG_DOWN \?éz:g_pf\év\?r up/power-down, 10 UA
INPUTS (A0, GPIO_)
Logic-Input Low Voltage ViL 0.8 \
Logic-Input High Voltage ViH 2.0 V
SMBus INTERFACE
Logic-Input Low Voltage ViL Input voltage falling 0.8 \
Logic-Input High Voltage VIH Input voltage rising 2.0 \
Vcc shorted to GND, SCL/SDA at OV or g e
Input Leakage Current 3.3V pA
-1 +1
Output-Voltage Low VoL ISINK = 3mA 0.4 Vv
Input Capacitance CIN 5 pF
SMBus TIMING
Serial Clock Frequency fscL 400 kHz
Bus Free Time Between STOP tBUF 1.3 ys
START Condition Setup Time tSU:STA 0.6 us
START Condition Hold Time tHD:STA 0.6 us
STOP Condition Setup Time tsSU:STO 0.6 us
Clock Low Period tLow 1.3 us
Clock High Period tHIGH 0.6 us
Data Setup Time tSU:DAT 200 ns
i 10pF<Cpus< |TA= -40°Cto +85°C 250
Output Fall Time toF 400pF TA_ 40°C 10 +125°C 500 ns
) Receive 0
Data Hold Time tHD:DAT E— Y 09 us
Pulse Width of Spike Suppressed tsp 30 ns

MAXIN 5
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ELECTRICAL CHARACTERISTICS (continued)

(Vce = 3V 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
JTAG INTERFACE
;r/[o)lltég\e/lsy TCK Logic-Low Input ViL Input voltage falling 0.55 %
\Tlgllt'ag\éls' TCK Logic-High Input VIH Input voltage rising 2 \
TDO Logic-Output Low Voltage VoL TDO | VDBP 2 2.5V, ISINK = 2mA 0.4 Vv
TDO Logic-Output High Voltage VoH_TDO | VDBP = 2.5V, ISOURCE = 200pA 2.4 \Y
TDO Leakage Current TDO high impedance -1 +1 pA
TDI, TMS Pullup Resistors Rupu Pullup to Vpep 7 10 13 kQ
Input/Output Capacitance Cio 5 pF
JTAG TIMING
TCK Clock Period tq 1000 ns
TCK High/Low Time to 13 50 500 ns
TCK to TMS, TDI Setup Time ta 15 ns
TCK to TMS, TDI Hold Time ts 15 ns
TCK to TDO Delay te 500 ns
TCK to TDO High-Z Delay t7 500 ns
EEPROM TIMING
EEPROM Byte Write Cycle Time tWR | (Note 6) 16 20 ms

Note 1: Specifications are guaranteed for the stated global conditions, unless otherwise noted. 100% production tested at Ta = +25°C
and Ta = +125°C. Specifications at Ta = -40°C are guaranteed by design.

Note 2: VyyLo is the minimum voltage on Vcc to ensure the device is EEPROM configured.

Note 3: Applies to RESET, fault, delay, and watchdog timeouts.

Note 4: Total unadjusted error is a combination of gain, offset, and quantization error.

Note 5: Guaranteed by design.

Note 6: An additional cycle is required when writing to configuration memory for the first time.
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(Vce = 3.3V, Ta = +25°C, unless otherwise noted.)

Icc (mA)

40
35
3.0
2.5
2.0

Vcc SUPPLY CURRENT
vs. Vcc SUPPLY VOLTAGE
T . 1010
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£ 1.004
(Y W =
1.002
=
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|| S 0998
= (9%
- [a'sy
S 099%
0.992
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(Vcc = 3.3V, Ta = +25°C, unless otherwise noted.)

OUTPUT-VOLTAGE HIGH (V)

OUTPUT-VOLTAGE HIGH vs. SOURCE
CURRENT (CHARGE-PUMP OUTPUT)

MAX16047A toc08

2 3 4 5
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1 2vydiv
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MAX16047A toc13
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MAXIN
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(Vcc = 3.3V, Ta = +25°C, unless otherwise noted.)

10

ADC INL (LSB)
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0.8
0.6
0.4
0.2
0
-0.2
-04
-0.6
-0.8
-1.0

MIXED MODE
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GND A0 SDA SCL TMS TCK TDI TDO
(') MAX16049A ONLY.
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MAX16047A/MAX16049A

121818/8:18 18 EEPROMA] e R 44 & TEEE,
RIMIE S K EE 755

'ﬁ'r#glu—n (ﬁﬁﬁf%ﬂBf_L% 77;: )

FE AR TORR AR R R 29 Jr A FR e A FUARR AL E . BN, tOFR[3:01F MR 15 (oS HEH) A EF A7 e 1 5 3 AL B S50«

7 B8 VA
ADCH# 25 i NADCHEEBSE . IEH TAEHIA, ADCHIET A XA e, A fFe8r0Fh Erllh
(FFAE28100h Er17h) 14 ADC i A3 Bl (MON1-MONI2).
R (%%%ﬁggﬁ%) PR A, 5 — 0 A B8 SR it TR I 4775
GPIO% 4 sk g
(%7751 Ah % 11Bh) GPIOR KR, M T |5 il & — GPIOAPIR A .
PR | ADCH ARSI, oM A B T
K bE AR TERR AR e R AE BRI B TAE . @i aiE A sh i, B 3hE e ik
(B A7 88 14Th & 14Ch) (v4Fh). i FFI 25 1% #5148 3 r4Ch JEF fil & W IS8 75 9 g FRbh 25
GPIOR! & A G B A e . CPIORC B AN TFshE N A RIS ILA . B IEN
(BRI Ch FrlEh) %ﬁmm S AELA A/ AR et B PR PR BRLBRI S TR A
B FEAUR T TR AL BRI KRR TR, ADCHEE 4 S5 A7 7E X B AR T TR #E 47 R BE. MON_
(P17 #31r23h F rd6h) T TIRE, R RS .
o TG B AR, AT 5 TR TR R TR .
(FFAE 2% r1Fh &= 122h) EN_OUTI-EN_OUT6 A fic & A HLff 22 4 i, EN_OUTI-EN_OUT4 % v fit & N PR IR B
RESET FH i b i 1 RESET. FAULTIAIFAULT2%iHfic & . 1% BERESET. FAULTIMIFAULT2 /i ThsE
(FE#5r15h & rl1Bh) PURCEATH g TR — BE A .
SRy | A AT SO0 ErSAn AR QOps E 69, MRS
D1 rSEh % 163h) o Bl /A 11 B LIS A S [T HE R
Software Enable fil#4 & fifi 12 77 #r4Dhi% & Software EnablefV,, ERETIE IR LA (M HE/AE 1L 2777
(¥ 7 #%r4Dh) fHRE/ZE 1L 11 M A AR /S B
HITHThEE N -
(5577 58 155h) fid & GPIOS FIGPIO6 I & | 1M B fiE
(VAT EA T ISR S ) ADC B e 25 SRR B FEL AR R . & 2B GBS, pl b il R g e
(717 #3100h £ r0Eh) X LR .
FEPROM J 7 EEPROM
(3 77 2219Ch 2 rFFh) Ji F*EEPROM.
14 M AXIM




121818/8181E EEPROM Al BIE R 45 & FE 28

ey
AT

MAX16047A f % 7] [5] B4 B 12 8% R G0 5, MAX16049A
REAEMIAGHEIE. B3lE, WHRENEEHFE,
Software Enable i # & ‘0", PNF#F 2 ¥ 52 2% 08 2R W &
— A . M2 A AAHE IR, 1062 ADCHE 1l i)
B R e 4 M B a5 3, R 4 R BT d .
Z 2 M58 I — W4 (B < 12.45ps), - P T2 6 FL
W25 RS 7 A P I R R R TBR #EAT L. 24
A2 AR T T PR S, AR R B4 4 T DU N K A
HeBE . A DUARTE Z R Ak B2 . A, w]
PUXSd et ATl B, DAL R JE S R bRl k4, o oR AR
W i A A5 B E 35 AEEPROM, I % #4048 k47 5 {7
1, DABH 1L R AMEBR B .
MAX16047A/MAX16049A [A] i 4 12C/SMBus A TAG & 17
B0, AT %78 FIEEPROM, AF{a] i H &E i
—FhRE O . O Tl I X B 11 X R ERAE A a0 U [l R A
155 % °C/SMBus # 25 174 ORITAG &# 178 13855 .
FAERERIAN 3T, BRI 2CHITAG Ay & 4 il 7 ) «
i RAM % 77 28 7£ POR (b FL 58 A0 B Y ZRINIR BN 07 .
MV eeiB $12.85V (B K AE) I K A BI(UVLO) I TRR IS ™ A=
POR. PORKY, #{IF46/ashHEFIE. TR sl
W, BRI A M I A A LB 1k 46 b B, EEPROMY
WAE SR % BN FAAS. JAsiE, R T
97 M MAX16047A/MAX16049A . f5 53zt P 7 SL s 6] K
1.5ms, FfJ5#Feiss, #47IEH T1F. RESETAE /A 3hit
RN KT, ARG, BT A o I e 4 T
BT TR S I, 7R 0488 B 30 P R AR R IR
AP, BshE, GPIOFEN_OUTH M LA

MAXIN

e tIF 5 KB & 17 ax

5715 EEPROM

MAX16047A/MAX16049A T it g5 % 43 B3 A M 7. T Hr, 2R

TA U H POR B 2R B AT, S A& A

REMBCE N . VR TUE &8 ADCHEH 45 1. GPIOKN AFI

Wi A S . )5, EEPROM WU A& 1 FF A 17 i A9 i

BT B DL AR W S R SR A P e, B S E A

A R P A — P AR DI RE I 1 EANME ..

EPAT BB g, EEPROM (tOFh £ r7Dh) i) 1 254 i 3|

2k I\ 71 1 (rfOFh £ r7Dh). EEPROM T [ i) %% £ 7 100h &

rOBh L& T 177 B R 4503

WL ITAGHI2CE: O F IRl FF A 34 T If . 5 — 4 4R Akt

PREUR SRR — T

+ 98h(I2C)/09h(JTAG)— VI #e 2 4" J& T 1E , 99h(I2C)/
OAh(JTAG) U] 4 21| BRI\ TT 1A .

+ 9Ah(I2C)/0Bh(JTAG)—Y]4: E|EEPROM F ] , 9Bh(12C)/
OCh(JTAG) )46 21| BRI\ 711 -

152 % PC/SMBus #2517 8 JTAG B 178 L1657«

iR
Ve M#E3V 2 14V i H J5 X MAX16047A/MAX16049A fiEHi,
R =N 10pF AR Voo o5 B 2 . WP BB ER 25 ABP
FIDBP i {4 (9 B4R 45 7 FL s ik H , R ZE ] ABPAIDBP
SR SR K L FE
ABPZ2.85V (MLBUE)FEEAY, M EPBIIEEE (. R
FH— A 1P B 2408 ABPHi H 525 £ GND, HLA W R AT
RESEIT AR h 208
DBPZ& N #62.7V (MFE)F2 E#F, EEPROM T HL I
DBP{IHL. Frf s B & LADBP A S %, Y4 n] 4ufs i th
fic B g HL o 2 i S, DBP Ay PN TS E T 2 2 ik B A FRLJE
R — A 1pF R % B 244 DBP#i 35 % £ GND, B MR
IR Sl 2 Ee

15
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MAX16047A/MAX16049A

121818/81B81E EEPROM Al BIE B 45 & FE 28

eI Z XU EET Far

X 1. EEPROM# {4 {ERERT B

REGISTER/

EEPROM ADDRESS BIT RANGE

DESCRIPTION

Software Enable bit
0 0 = Enabled. EN must also be high to begin sequencing
1 = Disabled (factory default)

Margin bit
1 1 = Margin functionality is enabled
0 = Margin disabled
4Dh Early Warning Selection bit
2 0 = Early warning thresholds are undervoltage thresholds

1 = Early warning thresholds are overvoltage thresholds

Watchdog Mode Selection bit
3 0 = Watchdog timer is in dependent mode
1 = Watchdog timer is in independent mode

[7:4] Not used

1E5E
J TS HEF AR BRI AR MM D RE, ENHL RS AUR T
0.525V, r4Dh[0]fY Software Enable{ #AZ0i% & N 0" . %
W28 (- Wi et , B ENFZ £ 0.5V PLF 806 Software
Enable{V. & N 1", WESHR 1T ARMEFEREMEE. R
AN FIEN, % 2 ABP.

ISR E R R AR, EN_OUT_ iy Hi i a7 Bl S
HENMPRETER . R TIETEA SRR, filk ENI}
fi %% Software Enable fi RIT] B B IRES, — BEFRE
TH RN E B A shas . SRR I ANER 2 88 - (T A 2 %
R Vo B4 g3 O Sk) IXZHEN, R A £ EN s
e B R 1.5ms N, Ve BRI 8 2.85V .
SR AN ER K 338 8 TR S Bh i AL TR BELAS, n AN ER
b H PH 4 2 EN DL A 1% Bk

FBIEHR
MAX16047A/MAX16049A 4 fit Py &6 1047 ADC F T 15
MON_FHLHHI A, PAEB 2 8% 52 45 08 B e 00 12 3% il A 19
— &, 56— Y I AY I A] 75 2 150ps (MRE), BUCR
WKL N 12.45ps. B4 L8 E HA4F LB, 1047

16

ADCH B AN e o N7 85 1, IRHe 45 RAF 6 8 35 17
#r . ADCH ¥R 45 RAFEAEY R T F A7 28 r00h £ r17h |y,
MBS 2CEITAG AT NI MADCH L E R . HE%
PC/SMBus #25 17#: 08 JTTAG B THOF5Yy, T il
PR U R AE B

MAX16047A $2 {1 12 % AMONI-MON12 FF H 5 5 il 5
MAX16049A $2 {1 8 % AMONI1-MONS i Hi JE Wl . 7]
PITEF A5 10Fh 2rl 1h (2 R 2)H i B 5 B A B R 1)
JEH. 4MON_MLE 2 Faw BN 11U B, AUEMMON_H
&, AT, ZBE MM ASE EEX LA L,
KT 46 6 T 08 ERAG IS 7] . 5 S5 46 A S A S fioh % ik
WA

BB WD E R 9 =S AT R A2 TRR b ad JE . REAITE ]
B, W LAFEr4Dh[2]9 6 i B N R B TR . 1§52
H ARy, TR A R OETBR BE R R . B
AHETRB A7 5. 1082 ADC K8 MSB #5
SRS E. RENR#AFTTH.

X FEWEM A RO 3 B 4 A DA B AT AT g B, MON_
W AN T R SE W . 1S HEFER Y, T RSy
BEMON_4ir A BV (5 B .

MAXIMN




1218318/818 18 EEPROM Al RIEZ & TEEE,
eMIEZ kY EEF 77

FR2. B\ MEE B FNfERE

REGISTER/
EEPROM BIT RANGE DESCRIPTION
ADDRESS

MONT1 Voltage Range Selection:

00 = From 0 to 5.6V in 5.46mV steps

[1:0] 01 =From 0 to 2.8V in 2.73mV steps

10 = From O to 1.4V in 1.36mV steps

11 = MONT1 is not converted or monitored

MON2 Voltage Range Selection:

00 = From 0 to 5.6V in 5.46mV steps
[3:2] 01 =From 0 to 2.8V in 2.73mV steps
10 = From O to 1.4V in 1.36mV steps

e 11 = MONZ2 is not converted or monitored
0

MONS3 Voltage Range Selection:

00 = From 0 to 5.6V in 5.46mV steps

[5:4] 01 =From 0 to 2.8V in 2.73mV steps

10 = From O to 1.4V in 1.36mV steps

11 = MONS3 is not converted or monitored

MON4 Voltage Range Selection:

00 = From 0 to 5.6V in 5.46mV steps

[7:6] 01 =From 0 to 2.8V in 2.73mV steps

10 = From 0 to 1.4V in 1.36mV steps

11 = MON4 is not converted or monitored

MONS5 Voltage Range Selection:

00 = From 0 to 5.6V in 5.46mV steps

[1:0] 01 = From 0 to 2.8V in 2.73mV steps

10 = From O to 1.4V in 1.36mV steps

11 = MONS5 is not converted or monitored

MONS®6 Voltage Range Selection:

00 = From 0 to 5.6V in 5.46mV steps

[3:2] 01 =From 0to 2.8V in 2.73mV steps

10 = From O to 1.4V in 1.36mV steps

11 = MONEG is not converted or monitored

10h
MON?7 Voltage Range Selection:

00 = From 0 to 5.6V in 5.46mV steps
[5:4] 01 =From 0 to 2.8V in 2.73mV steps
10 = From O to 1.4V in 1.36mV steps
11 = MONY is not converted or monitored

MONS Voltage Range Selection:

00 = From 0 to 5.6V in 5.46mV steps

[7:6] 01 =From 0 to 2.8V in 2.73mV steps

10 = From 0 to 1.4V in 1.36mV steps

11 = MONB8 is not converted or monitored

MAXIN 17
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MAX16047A/MAX16049A

121818/818 18 EEPROMA] R R s ETEEE
RHMIEZ KU EF 77

R 2. W\ SIS B FNME RE(4%)

REGISTER/
EEPROM
ADDRESS

BIT RANGE

DESCRIPTION

11h

MONS9 Voltage Range Selection*:

00 = From 0 to 5.6V in 5.46mV steps

01 =From 0 to 2.8V in 2.73mV steps

10 = From O to 1.4V in 1.36mV steps

11 = MON9 is not converted or monitored

MON10 Voltage Range Selection*:
00 = From 0 to 5.6V in 5.46mV steps
01 =From 0 to 2.8V in 2.73mV steps
10 = From O to 1.4V in 1.36mV steps
11 = MON10 is not converted or monitored

[5:4]

MON11 Voltage Range Selection*:
00 = From 0 to 5.6V in 5.46mV steps
01 =From 0 to 2.8V in 2.73mV steps
10 = From 0 to 1.4V in 1.36mV steps
11 = MON11 is not converted or monitored

[7:6]

MON12 Voltage Range Selection*:
00 = From 0 to 5.6V in 5.46mV steps
01 =From 0 to 2.8V in 2.73mV steps
10 = From 0 to 1.4V in 1.36mV steps
11 = MON12 is not converted or monitored

*(XFEMAX16047A
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1218318/818 18 EEPROM Al RIEZ & TEEE,
eMIEZ kY EEF 77

P RRAF it A% DUM & A ADCHAREE R AT A IS WARS). X ADCHHRGIRF A HRAETT AN = A7 8 00h, PUATEHfE 3h
LA ar A TSI A PR . R RIICIR S n, XE AR AEEAL.

g N SO MSBHEAT XS LG . ADCAS 46 ¥% A {6 AE 1Y il

A, ENTF i A Rl TE AL LAY fR e — UCR SR

R3. ADCHHETFR

EXTENDED PAGE
ADDRESS BIT RANGE DESCRIPTION

00h [7:0] MON1 ADC Conversion Result (MSB)

01h [7:6] MON1 ADC Conversion Result (LSB)
[5:0] Reserved

02h [7:0] MON2 ADC Conversion Result (MSB)

03h [7:6] MON2 ADC Conversion Result (LSB)
[5:0] Reserved

04h [7:0] MON3 ADC Conversion Result (MSB)

05h [7:6] MON3 ADC Conversion Result (LSB)
[5:0] Reserved

06h [7:0] MON4 ADC Conversion Result (MSB)

o7h [7:6] MON4 ADC Conversion Result (LSB)
[5:0] Reserved

08h [7:0] MONS5 ADC Conversion Result (MSB)

09h [7:6] MONS5 ADC Conversion Result (LSB)
[5:0] Reserved

OAh [7:0] MONG6 ADC Conversion Result (MSB)

0Bh [7:6] MONG6 ADC Conversion Result (LSB)
[5:0] Reserved

0Ch [7:0] MON7 ADC Conversion Result (MSB)

0Dh [7:6] MON7 ADC Conversion Result (LSB)
[5:0] Reserved

OEh [7:0] MONB8 ADC Conversion Result (MSB)

OFh [7:6] MON8 ADC Conversion Result (LSB)
[5:0] Reserved

10h [7:0] MON9 ADC Conversion Result (MSB)*

11h [7:6] MON9 ADC Conversion Result (LSB)*
[5:0] Reserved

12h [7:0] MON10 ADC Conversion Result (MSB)*

13h [7:6] MON10 ADC Conversion Result (LSB)*
[5:0] Reserved

14h [7:0] MON11 ADC Conversion Result (MSB)*

15h [7:6] MON11 ADC Conversion Result (LSB)*
[5:0] Reserved

16h [7:0] MON12 ADC Conversion Result (MSB)*

17h [7:6] MON12 ADC Conversion Result (LSB)*
[5:0] Reserved

* (X#EMAX16047A
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121818/818 18 EEPROMA] R R s ETEEE
RHMIEZ KU EF 77

1B s N/5r EEI Y SR AINS ). 4% & M, GPIO M IF iR

MR . WS HERAZRSF A MRrIChErIEh, T

MAX16047A/MAX16049A

GPIO1-GPIO6 /& 1] 4w #2138 F % A /% it . GPIO1-GPIO6 7]
BCEANFohEMEA . MR A B0 E N 2% f
NS DL R B S A SR O A e B PR SRR

x4 BRIOREF7=7

fic & GPIO1-GPIO6 1 4015 5. .

REGISTER/
EEPROM ADDRESS BIT RANGE DESCRIPTION
[2:0] GPIO1 Configuration Register
1Ch [6:3] GPI0O2 Configuration Register
[7:6] GPIO3 Configuration Register (LSB)
[0] GPIO8 Configuration Register (MSB)
1Dh [3:1] GPI104 Configuration Register
[6:4] GPIO5 Configuration Register
[7] GPI106 Configuration Register (LSB)
1ER [1:0] GPI06 Configuration Register (MSB)
[7:2] Reserved
&5. GPIOHE £ #
CONF';"#@AT'ON GPIO1 GPIO2 GPIO3 GPIO4 GPIO5 GPIO6
000 INST INS2 INS3 INS4 — MARGIN input
001 Push-pull logic Push-pull logic Push-pull logic Push-pull logic Push-pull logic Push-pull logic
input/output input/output input/output input/output input/output input/output
Open-drain Open-drain Open-drain Open-drain Open-drain Open-drain
010 logic logic logic input/ logic logic input/ logic input/
input/output input/output output input/output output output
011 Push-pull Push-pull Push-pull Push-pull Push-pull Push-pull
Any_Fault output | Any_Fault output | Any_Fault output | Any_Fault output | FAULT1 output | FAULT2 output
100 Open-drain Open-drain Open-drain Open-drain Open-drain Open-drain
Any_Fault output | Any_Fault output | Any_Fault output | Any_Fault output | FAULT1 output | FAULT2 output
101 Logic input Logic input Logic input Logic input Logic input Logic input
Open-drain
10 o o o o o WDO output
- . Open-drain
111 MR input WDI input FAULTPU output

S =T FR R R GPIOB &, AN ZEKF GPIO K # K% 261 .

20
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121818/8181E EEPROM Al BIE R 45 & FE 28

FE [EBREZ TR T(INS )5
GPIO1-GPIOATC & o S {1 3% [l ¥ A(INS_), FHTH
PREREE . K AMEn 1438 MOSFET iM% 45 i A PH 3 R
FYEN_OUT_#H3%EE, #INS_4i A 5MOSFET JkAHE, 5
IR R B A%

PR B b 50 s W 05 L/ T L s ) R B A 0 R R S 1Y
INS_, FE#4l4EN_OUT_H/E. FH T/ERET,
HEINS_HL R IR BB, 258 B o Rk 4 A E R )

e tIF 5 KB & 17 ax

INS_# #t n] DL FAVE P IR BE T A 100Q FHL, ZHSRINS_
RS, WA AR, 1% & 4B 7:4] 69 H R AL
e T RIINAE, WS HEL.

BBEHN
AT LAKF GPIO1-GPIOG6 ML & 18 i A/t . FAAE S Hi s,
W r1AhE AGPIO; FIfEH ARY, MrIBhistlUAfE . %
FarlBhoh L5 fr e, 1625 R6K T GPIOfE N2 ki

BIR . AT AR, B 3 P s ) #3823 A S INS_ 25 MON_ FiL gl 45

HITIRR, 15275 HIER AR B0 -

6. GPIOAT% N /& H 347

N/ S RIEFE.
B, FIb, BEEiR WEEPROM 22 .

FAE A1 AW BhE v T4~

EXTENDED PAGE
ADDRESS

BIT RANGE

DESCRIPTION

1An

GPIO Logic Output Data
0 = GPIO1 is a logic-low output
1 = GPIO1 is a logic-high output

0 = GPIO2 is a logic-low output
1= GPIO2 is a logic-high output

0 = GPIOS is a logic-low output
1 = GPIOS is a logic-high output

0 = GPIO4 is a logic-low output
1 = GPIO4 is a logic-high output

0 = GPIO5 is a logic-low output
1 = GPIO5 is a logic-high output

0 = GPIOB6 is a logic-low output
1 = GPIOB6 is a logic-high output

Not used

1Bh

GPIO Logic Input Data
GPIO1 logic-input state

GPIO2 logic-input state

GPIO3 logic-input state

GPI04 logic-input state

GPIO5 logic-input state

GPIOB6 logic-input state

Not used

MAXIN
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MAX16047A/MAX16049A

121818/818 18 EEPROMA] R R s ETEEE
RHMIEZ KU EF 77

Any_Faultfidi  JEAITUESCRES, ik SR AEm L. (EAF AR IShE

GPIO1-GPIOATT DAL & y S MR X O (G L P A e 118h IR EFAULTUMFAULT2 AR TR, 155
SR . M AR . KRS TR BT
[N, S Sk o A

TSR A S IR T 2 B MON_, 24 — % 5 £ 5% MON_
PR B Y 1D PR PR AR, K A e i A e i

FAULT1FIFAULTZ2

GPIOS FIGPIO6 43l I & b & F ) i B i i FAULTT M
FAULT2. X FRriFEmME A, WA - Rl 2R E. K

R7. FAULT1fIFAULT2 KBt EFNE X E=

REGISTER/
EEPROM BIT RANGE DESCRIPTION
ADDRESS
[0] 1 = FAULTT is a digital output dependent on MON1
1 1 =FAULTT is a digital output dependent on MON2
2] 1 = FAULTT is a digital output dependent on MON3
15 [3] 1 = FAULTT is a digital output dependent on MON4
[4] 1 =FAULT1 is a digital output dependent on MON5
[5] 1 = FAULTT is a digital output dependent on MONG
[6] 1 =FAULTT is a digital output dependent on MON7
71 1 =FAULTT is a digital output dependent on MON8
[0] 1 = FAULTT is a digital output dependent on MON9*
[1] 1 = FAULTT is a digital output dependent on MON10*
[2] 1 = FAULTT is a digital output dependent on MON11*
[3] 1 = FAULTT is a digital output dependent on MON12*
(4] 1 = FAULTT is a digital output that depends on the overvoltage thresholds at the input
T6h selected by r15h and r16h[3:0]
(5] 1= FAULTT is a digital output that depends on the undervoltage thresholds at the
input selected by r15h and r16h[3:0]
(6] 1= FAULTT is a digital output that depends on the early warning thresholds at the
input selected by r15h and r16h[3:0]
7] 0 =FAULTT is an active-low digital output
1 = FAULT1 is an active-high digital output
[0] 1 = FAULT2 is a digital output dependent on MON1
1] 1 = FAULT2 is a digital output dependent on MON2
[2] 1 = FAULT2 is a digital output dependent on MON3
17 [3] 1 = FAULT2 is a digital output dependent on MON4
[4] 1 =FAULT2 is a digital output dependent on MON5
[5] 1 = FAULT2 is a digital output dependent on MON6
[6] 1 = FAULT2 is a digital output dependent on MON7
(7] 1 = FAULTZ2 is a digital output dependent on MONS8

22
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121818/8181E EEPROM Al BIE R 45 & FE 28

e tIF 5 KB & 17 ax

R 7. FAULT1FIFAULT 2% H fit & 048 % E 3= (45)
REGISTER/
EEPROM BIT RANGE DESCRIPTION
ADDRESS
[0] 1 =FAULT2 is a digital output dependent on MON9*
[1] 1 =FAULT2 is a digital output dependent on MON10*
[2] 1 = FAULT2 is a digital output dependent on MON11*
[3] 1 =FAULT2 is a digital output dependent on MON12*
[4] 1 = FAULT2 is a digital output that depends on the overvoltage thresholds at the input
18h selected by r17h and r18h[3:0]
[5] 1 =FAULT2 is a digital output that depends on the undervoltage thresholds at the
input selected by r17h and 18h[3:0]
[6] 1 = FAULT2 is a digital output that depends on the early warning thresholds at the
input selected by r17h and r18h[3:0]
7] 0 = FAULT2 is an active-low digital output
1 = FAULT2 is an active-high digital output
(L FEMAXI16047A

K IE B (FAULTPU)
GPIOGHC B > “ i I b r, ™ % Hh s 46 7 b H sl G B sk
FEr R A IR . fEX RS, BT EN_OUT_HL bt
POAK, HRE O 7 i 21 4E 5 K EEPROM, 162 % i
whar

MARGIN
GPIO6 AL & M FL P A R AMARGINHI A . 4K RS
HL AR T 55 5 T T TBR 2 i ¥ MARGIN IR ) A5 FLF-, 7T
Pl & ARG 5. IEH T/ER, % MARGINIK3h N &
HLF
MARGINH K 8 r4Dh[ 118 1" I, 64 & F o aE.
FAULTI. FAULT2. Any_Fault FIRESET 4l /& 75 4 AR 45 .
TP S B e 2, R SR

FHEE(MR)
GPIOATL & MK A & F3hE i AMR. #MRIK3)
FAGHET, il & RESETE M. MRME HLF- kA 2 & e
J& . RESETZEFT 88 552 A #8 1sF J& 30 P9 AT K A 450 4G LT
T AL A JE A AN 15 B 5 S % RESETHIT -

MAXIN

& THm A\ (WDI)Fig 4 (WDO)
¥ r1ER[1:0]F1 27 7 #5r1Dh[7]¥% & K 110", B & GPIO6 A
WDO. #EriDh[6:4]% 1117, B E GPIOS 3 WDI. WDO
AR PRI B, ST & e 8% TIE
WG Bl 5% &1 T ER #585) -

Al 45725 4 (EN_OUT1-EN_OUT12)

MAXI16047A G35 12 3% v ZmAEf i, MAX16049A B4 8 % ]
YRR . X So kg 8 1% B 2 DC-DC 8 LDO HL I i) i
REEN)RIT A, AT DUTE A ER IR B dt ol R Ao R o N i 2
Z HICMOSFET (AR . mT 2t i) % i i & 45 KEBR-TA
R m AR s S d . EN_OUTI-EN_OUT4
7] DA & N 3R B, EN_OUTI-EN_OUT6R] FAE B faf
R, EAWKRENRE. A5 FarFh £ 220 it &
i, ETHE EEN_OUTI-EN_OUT12 W45 BiE &%
%8,
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MAX16047A/MAX16049A

121818/818 18 EEPROMA] R R s ETEEE
RHMIEZ KU EF 77

%8. EN_OUT1-EN_OUT12fit &

REGISTER/
EEPROM
ADDRESS

BIT RANGE

DESCRIPTION

1Fh

EN_OUT1 Configuration:

000 = EN_OUT1 is an open-drain active-low output

001 = EN_OUT1 is an open-drain active-high output

010 = EN_OUT1 is a push-pull active-low output

011 = EN_OUT1 is a push-pull active-high output

100 = EN_OUT1 is used in closed-loop tracking

101 = EN_OUT1 is configured with a charge-pump output (MON1 + 5V) capable of driving an
external n-channel MOSFET

110 = Reserved

111 = Reserved

[5:3]

EN_OUT2 Configuration:

000 = EN_OUT2 is an open-drain active-low output

001 = EN_OUT2 is an open-drain active-high output

010 = EN_OUT2 is a push-pull active-low output

011 = EN_OUT2 is a push-pull active-high output

100 = EN_OUT2 is used in closed-loop tracking

101 = EN_OUT2 is configured with a charge-pump output (MON2 + 5V) capable of driving an
external n-channel MOSFET

110 = Reserved

111 = Reserved

EN_OUTS3 Configuration (LSBs):

000 = EN_OUTS is an open-drain active-low output

001 = EN_OUTS is an open-drain active-high output

010 = EN_OUTS is a push-pull active-low output

011 = EN_OUTS is a push-pull active-high output

100 = EN_OUTS is used in closed-loop tracking

101 = EN_OUT3 is configured with a charge-pump output (MON3 + 5V) capable of driving an
external n-channel MOSFET

110 = Reserved

111 = Reserved
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%8. EN_OUT1-EN_OUT12fit & (&%)

REGISTER/
EEPROM BIT RANGE DESCRIPTION
ADDRESS
[0] EN_OUTS3 Configuration (MSB)—see r1Fh[7:6]
EN_OUT4 Configuration:
000 = EN_OUT4 is an open-drain active-low output
001 = EN_OUT4 is an open-drain active-high output
010 = EN_OUT4 is a push-pull active-low output
3:1] 011 = EN_OUT4 is a push-pull active-high output
' 100 = EN_OUT4 is used in closed-loop tracking
101 = EN_OUT4 is configured with a charge-pump output (MON4 + 5V) capable of driving an
external n-channel MOSFET
110 = Reserved
o0h 111 = Reserved
EN_OUT5 Configuration:
000 = EN_OUTS5 is an open-drain active-low output
001 = EN_OUTS5 is an open-drain active-high output
010 = EN_OUTS5 is a push-pull active low output
[6:4] 011 = EN_OUTS5 is a push-pull active-high output

100 = Reserved. EN_OUTS5 is not usable for closed-loop tracking.

101 = EN_OUTS5 is configured with a charge-pump output (MONS5 + 5V) capable of driving an
external n-channel MOSFET

110 = Reserved

111 = Reserved

(7] EN_OUT6 Configuration (LSB)—see r21h[1:0]

EN_OUT6 Configuration (MSBs):

000 = EN_OUT®6 is an open-drain active-low output

001 = EN_OUTE®6 is an open-drain active-high output

010 = EN_OUTE®6 is a push-pull active-low output

011 = EN_OUTE® is a push-pull active-high output

100 = Reserved. EN_OUT6 is not useable for closed-loop tracking.
101 = EN_OUT®6 is configured with a charge-pump output (MONG6 + 5V) capable of driving an
external n-channel MOSFET

110 = Reserved

111 = Reserved

EN_OUT7 Configuration:

00 = EN_OUT?7 is an open-drain active-low output

21h [3:2] 01 = EN_OUT7 is an open-drain active-high output

10 = EN_OUT7 is a push-pull active-low output

11 = EN_OUT7 is a push-pull active-high output

EN_OUT8 Configuration:

00 = EN_OUTS8 is an open-drain active-low output
[5:4] 01 = EN_OUTS8 is an open-drain active-high output
10 = EN_OUT8 is a push-pull active-low output

11 = EN_OUT8 is a push-pull active-high output

EN_OUT9 Configuration*:

00 = EN_OUT9 is an open-drain active-low output
[7:6] 01 = EN_OUT9 is an open-drain active-high output
10 = EN_OUT9 is a push-pull active-low output

11 = EN_OUT9 is a push-pull active-high output
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%8. EN_OUT1-EN_OUT12fit & (4)

REGISTER/

EEPROM BIT RANGE

DESCRIPTION

ADDRESS

22h

EN_OUT10 Configuration*:

00 = EN_OUT10 is an open-drain active-low output
01 = EN_OUT10 is an open-drain active-high output
10 = EN_OUT10 is a push-pull active-low output

11 = EN_OUT10 is a push-pull active-high output

EN_OUT11 Configuration*:

00 = EN_OUT11 is an open-drain active-low output
01 = EN_OUT11 is an open-drain active-high output
10 = EN_OUT11 is a push-pull active-low output

11 = EN_OUT11 is a push-pull active-high output

[5:4]

EN_OUT12 Configuration*:
00 = EN_OUT12 is an open-drain active-low output
01 = EN_OUT12 is an open-drain active high output

10 = EN:OUT12 is a push-pull active-low output
11 = EN_OUT12 is a push-pull active-high output

[7:6] Reserved
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BB RESET

A3 EC M B 12 94T — MON_fis At BT IBR G, JE3hiE

Prkamt. BAMEESE ARG , RESETA#EM: BAL. idrioh[6:4]
B AR (S L 3R21).

iz

24 EN (K 2k Software Enable 7 & ‘17 A, J& shlbiEdFE .

HBLG AW, K i % RESET, 58 1 fi A9 4 6 1%

%9. MON_FHEN_OUT_ RN Fi S 1728

B JC5. EN_OUT_[F] B I8 L m 3 B 1) HE P67 (r54h[4]) )
VB DA SR W R . 7E B 1 HE R B R (rS4h[4] & 1)
T, EEEMY B B IIEN_OUT_, MAX16047A/
MAX16049A S5 7 I B 11 A9 HE 7 ZE RS 5 - d AL BRSSP 10, &
)43 B AT BROMEN_OUT W7 e, . 4% [R] B W7 FRL (rS4h[4] &
‘0", FrAEN_OUT._[A i e, .

REGISTER/
EEPROM BIT RANGE DESCRIPTION
ADDRESS
s6h [3:0] MON1 Slot Assignment Register
[7:4] MONZ2 Slot Assignment Register
57h [3:0] MONS Slot Assignment Register
[7:4] MON4 Slot Assignment Register
s8h [3:0] MONS5 Slot Assignment Register
[7:4] MONG Slot Assignment Register
sh [3:0] MON?7 Slot Assignment Register
[7:4] MONS8 Slot Assignment Register
5Ah [3:0] MON9 Slot Assignment Register*
[7:4] MON10 Slot Assignment Register*
5Bh [3:0] MON11 Slot Assignment Register*
[7:4] MON12 Slot Assignment Register*
sEn [3:0] EN_OUT1 Slot Assignment Register
[7:4] EN_OUT2 Slot Assignment Register
5Fh [3:0] EN_OUT3 Slot Assignment Register
[7:4] EN_OUT4 Slot Assignment Register
60h [3:0] EN_OUT5 Slot Assignment Register
[7:4] EN_OUTB6 Slot Assignment Register
61h [3:0] EN_OUT7 Slot Assignment Register
[7:4] EN_OUTS Slot Assignment Register
62h [3:0] EN_OUT9 Slot Assignment Register*
[7:4] EN_OUT10 Slot Assignment Register*
63h [3:0] EN_OUT11 Slot Assignment Register*
[7:4] EN_OUT12 Slot Assignment Register *
*LFEMAXI6047A
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%10. MON_EJBE 4 FL

CONFIGURATION BITS DESCRIPTION
0000 MON_ is not assigned to a slot
0001 MON_ is assigned to Slot 1
0010 MON_ is assigned to Slot 2
0011 MON_ is assigned to Slot 3
0100 MON_ is assigned to Slot 4
0101 MON_ is assigned to Slot 5
0110 MON_ is assigned to Slot 6
0111 MON_ is assigned to Slot 7
1000 MON_ is assigned to Slot 8
1001 MON_ is assigned to Slot 9
1010 MON_ is assigned to Slot 10
1011 MON_ is assigned to Slot 11
1100 MON_ is assigned to Slot 12
1101 Not used
1110 Not used
1111 Not used

% 11. EN_OUT_RIfE 4L

CONFIGURATION BITS DESCRIPTION
0000 EN_OUT_ is not assigned to a slot
0001 EN_OUT_ is assigned to Slot O
0010 EN_OUT_ is assigned to Slot 1
0011 EN_OUT_ is assigned to Slot 2
0100 EN_OUT_ is assigned to Slot 3
0101 EN_OUT_ is assigned to Slot 4
0110 EN_OUT_ is assigned to Slot 5
0111 EN_OUT_ is assigned to Slot 6
1000 EN_OUT_ is assigned to Slot 7
1001 EN_OUT_ is assigned to Slot 8
1010 EN_OUT_ is assigned to Slot 9
1011 EN_OUT_ is assigned to Slot 10
1100 EN_OUT_ is assigned to Slot 11
1101 Not used
1110 Not used
1111 Not used
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®12. HIFERFIGERE

REGISTER/
EEPROM BIT RANGE DESCRIPTION
ADDRESS
Power-Up Fault Timeout
00 = 37.5ms
[1:0] 01 =75ms
10 = 150ms
11 = 300ms
Power-Down Fault Timeout
00 = 37.5ms
[3:2] 01 = 75ms
10 = 100ms
11 = 300ms
INS1 Pulldown Resistor Enable
4Eh [4] 0 = Pulldown resistor for INS1 is disabled
1 = Pulldown resistor for INS1 is enabled
INS2 Pulldown Resistor Enable
[5] 0 = Pulldown resistor for INS2 is disabled
1 = Pulldown resistor for INS2 is enabled
INS3 Pulldown Resistor Enable
[6] 0 = Pulldown resistor for INS3 is disabled
1 = Pulldown resistor for INS3 is enabled
INS4 Pulldown Resistor Enable
[7] 0 = Pulldown resistor for INS4 is disabled
1 = Pulldown resistor for INS4 is enabled
Autoretry Timeout
000 = 20us
001 =18.75ms
010 = 37.56ms
[2:0] 011 = 75ms
100 = 150ms
101 = 300ms
110 = 600ms
111 =24s
Fault Recovery Mode
4Fh [3] 0 = Autoretry procedure is performed following a fault event
1 = Latch-off on fault
Slew Rate
00 = 800V/s
[56:4] 01 = 400V/s
10 = 200V/s
11 = 100V/s
Fault Deglitch
00 = 2 conversions
[7:6] 01 = 4 conversions
10 = 8 conversions
11 = 16 conversions
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12, HEFFIE R FIRTFE 1R S (48)

e tIF 5 KB & 17 ax

REGISTER/
EEPROM BIT RANGE DESCRIPTION
ADDRESS
[2:0] Slot 0 Sequence Delay
50h [56:3] Slot 1 Sequence Delay
[7:6] Slot 2 Sequence Delay (LSBs)
[0] Slot 2 Sequence Delay (MSB)—see r50h[7:6]
51h [3:1] Slot 3 Sequence Delay
[6:4] Slot 4 Sequence Delay
[7] Slot 5 Sequence Delay (LSB)—see r52h[1:0]
[1:0] Slot 5 Sequence Delay
52h [4:2] Slot 6 Sequence Delay
[7:5] Slot 7 Sequence Delay
[2:0] Slot 8 Sequence Delay
53h [6:3] Slot 9 Sequence Delay
[7:6] Slot 10 Sequence Delay (LSBs)
[0] Slot 10 Sequence Delay (MSB)—see r53h[7:6]
[3:1] Slot 11 Sequence Delay
54h Reverse Sequence
[4] 0 = Power down all EN_OUT_s at the same time (simultaneously)
1 = Controlled power-down will be reverse of power-up sequence
[7:5] Not used

F13. B HE IR L

CONFIGURATION BITS SLOT SEQUENCE DELAY

000 20us

001 18.75ms

010 37.5ms

011 75ms

100 150ms

101 300ms

110 600ms

111 2.4s

MAXIN
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Xof b A — 6 INS_ HL e A il E e Rk 3% . SR INS_ HL e M
BEEHIAIE150mY (RE) DL E, R s fil b & 4R
BAES, METL R ERPRE BT, EEINS_HEZE
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MAX16047A/MAX16049A 2 {1t v 35 /9 P93 100Q R Fiz FLFH, FEL BEL A, AT AR A BC B A B ER R B EN_OUT1-EN_OUT4
DU IETE H PR il e st g R B2 1) R TS 2 5 8K 1) AP B 2% T — AR A, 3¢ U 3 ] % DC-DC % 4 2% i iy 11 H 28 3k
i . NHA BT RIERE A INS_HBEFE S s F — ik b Tl . XFXFEN, K GPIOR. & MINS_#i A, BE4L
HL FEATAE 9% FE 0 A H . X R RLAE IE % TR & 100Q FHifi, H2, REMAEAFRE . #INS_ A%
BHAT. #rdBh[7:418% 1, (RE FHIHEPL(FE12). XETFHL FEEH R

F14. BEHZEPG)IR

REGISTER/
EEPROM BIT RANGE DESCRIPTION
ADDRESS

00 = PG is asserted when monitored VMoN1 is 95% of VINS1
01 = PG is asserted when monitored VMON1 is 92.5% of V|NS1
10 = PG is asserted when monitored VMonN1 is 90% of VINS1
11 = PG is asserted when monitored VMoN1 is 87.5% of VINS1

[1:0]

00 = PG is asserted when monitored Viion2 is 95% of ViNs2
01 = PG is asserted when monitored VivioN2 is 92.5% of V|NS2
10 = PG is asserted when monitored VpmoN2 is 90% of Vins2
11 = PG is asserted when monitored VioN2 is 87.5% of ViNg2

[3:2]

64h
00 = PG is asserted when monitored VMON3 is 95% of V|NS3

01 = PG is asserted when monitored VMoN3 is 92.5% of V|NS3
10 = PG is asserted when monitored VponN3s is 90% of ViNS3
11 = PG is asserted when monitored V\MonN3 is 87.5% of V|NS3

[5:4]

00 = PG is asserted when monitored VMoN4 is 95% of VNS4
01 = PG is asserted when monitored VMoN4 is 92.5% of VNS4
10 = PG is asserted when monitored VMoN4 is 90% of VNS4
11 = PG is asserted when monitored VMoN4 is 87.5% of VNS4

[7:6]
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A E
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g SRR L, EEERE. BEEEFEEATFR
AEZREEPROMA . — B & s, Fe ke i%
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A7 DAAR 37 BT 4 77 19 00 B 500 R & A6 I 2 0 b L i AR A 4
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MAX16047A/MAX16049A RE % 1l & i He FH AR He g I 2 44

AR Y B9 3 e TTBRN A s W S e T e A Y
RUBAR T R TRR I, KA REE B . fE 27 fF 4 123h 2
rAGh P BRI, AR 1S . AR 2% P T8 1)
IRSIEATHEI, S A 2 %2 Sf kil X s A . R
Fet i R AT SO 5 BT U B R TR AT HO . WA
FIC HE P ISF B ) i AR R AT R I, (B X s A2
LR B ADCE R A 7 4 -

18 4 A4 L (GPIOT-GPIO6) AT RLE & 4 Any_Faultfi H =i
L B FAULTIAIFAULT2fii tfh, DAFR /AR R . axdb
LB i L T8 Ak O i 6 B DR L, IR 1T RTOR
5= T ¥ GPIORE & Al ks b A5 B, 2% d
A/ Gy

FFUCADC e 4 25 SRS A M FRdR 25 . s 00 A ) HEL I
#15. WFE[]BR
EEPROM ADDRESS DESCRIPTION EEPROM ADDRESS DESCRIPTION

23h MON1 Early Warning Threshold 35h MON?7 Early Warning Threshold
24h MON1 Overvoltage Threshold 36h MON7 Overvoltage Threshold
25h MON1 Undervoltage Threshold 37h MON?7 Undervoltage Threshold
26h MONZ2 Early Warning Threshold 38h MONS Early Warning Threshold
27h MON2 Overvoltage Threshold 39h MONS8 Overvoltage Threshold
28h MON2 Undervoltage Threshold 3Ah MONS8 Undervoltage Threshold
29h MONS3 Early Warning Threshold 3Bh MONS9 Early Warning Threshold*
2Ah MON3 Overvoltage Threshold 3Ch MONS9 Overvoltage Threshold*
2Bh MON3 Undervoltage Threshold 3Dh MONS9 Undervoltage Threshold*
2Ch MON4 Early Warning Threshold 3Eh MON10 Early Warning Threshold*
2Dh MON4 Overvoltage Threshold 3Fh MON10 Overvoltage Threshold*
2Eh MON4 Undervoltage Threshold 40h MON10 Undervoltage Threshold*
2Fh MONS5 Early Warning Threshold 41h MON11 Early Warning Threshold*
30h MONS5 Overvoltage Threshold 42h MON11 Overvoltage Threshold*
31h MONS5 Undervoltage Threshold 43h MON11 Undervoltage Threshold*
32h MONG® Early Warning Threshold 44h MON12 Early Warning Threshold*
33h MON®6 Overvoltage Threshold 45h MON12 Overvoltage Threshold*
34h MONS6 Undervoltage Threshold 46h MON12 Undervoltage Threshold*

*(RFEMAX16047A
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BT
BB AT AR RS . SRR YCRAERS, i
NHLUE R IIBR LA, S 2 3% 54K 5 B e 120
H, XHMETEZUELRKE. gl — 2B REEE, W
RE A RE L T IRV, Uk SRR, R AL
H1r4Fh[7:6]9 (SRS T Pl & o g (W% 19).

HIEFRE
AR A 78 B — A R RIR A, AT LB A JR T
TE F) 3 A7 e 1 8h AT 1 Oh AP 352 JUA 1A — 45 00 A ) e o
bR, WRIOPR. MAREFFROMMAE 1, WiF
BRI B SR R R SRR, X R
T LA S Bl o RE L PR (IR 17) . U Sl e i
AE AT A7 O AR R G RE AL B I, WREAR S A REELL.

R 16. MEIRE

e tIF 5 KB & 17 ax

KB E
WRE AR RET/EM S EFEE, TRURE
H Shibf B i s Sk L W AF A R EN_OUT_,  fi /& i I8 4 &L 1)
EEPROM %1% . X T~ ik & G BB e A BRI 25, TEFF A7
FrrA8h 2 rdChH % B AN I REAL(LFE17).

HRE 15 B0 54 £ EEPROM 27 77 #% rO0h £ rOEh H (WL 3£ 18) .
— HRAEEREIT S, EEPROMBEHIE, WA @R 4
SRS A BB B i i 5% . M rSDh[1]5 ‘17, f#RR
EEPROM 8l kA . T DAMC B A5 S, EF A7 48101h
FIr02h H 77 it ADC #5480 25 S A/ AR i . 7Er47h[1:0]
VR IR, BrATh[ 01BN 11, KAkt
o AR TR ADCEE 548 R 8 hi 58

EXTENDED PAGE
ADDRESS BIT RANGE DESCRIPTION

[O] 1 =MON1 conversion exceeds overvoltage or undervoltage thresholds
[1] 1 = MON2 conversion exceeds overvoltage or undervoltage thresholds
[2] 1 = MONBS conversion exceeds overvoltage or undervoltage thresholds

18h [3] 1 = MON4 conversion exceeds overvoltage or undervoltage thresholds
[4] 1 = MONS5 conversion exceeds overvoltage or undervoltage thresholds
[5] 1 = MONBG conversion exceeds overvoltage or undervoltage thresholds
[6] 1 = MONY conversion exceeds overvoltage or undervoltage thresholds
[7] 1 = MONBS conversion exceeds overvoltage or undervoltage thresholds
[0] 1 = MON9 conversion exceeds overvoltage or undervoltage thresholds*
[1] 1 =MON10 conversion exceeds overvoltage or undervoltage thresholds*

19h [2] 1 =MON11 conversion exceeds overvoltage or undervoltage thresholds*
[3] 1 =MON12 conversion exceeds overvoltage or undervoltage thresholds*

[7:4] Not used
*(LFEMAXI6047A
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121818/818 18 EEPROMA] R R s ETEEE
RHMIEZ KU EF 77

R17. KRB FER & F{EE{L

REGISTER/ EEPROM

ADDRESS BIT RANGE DESCRIPTION
Critical Fault Log Control
00 = Failed lines and ADC conversion values save to EEPROM upon critical fault
[1:0] 01 = Failed line flags only saved to EEPROM upon critical fault
47h 10 = ADC conversion values only saved to EEPROM upon critical fault
11 = No information saved upon critical fault
[7:2] Not used
[0] 1 = Fault log triggered when MON1 is below its undervoltage threshold
[1] 1 = Fault log triggered when MONZ2 is below its undervoltage threshold
[2] 1 = Fault log triggered when MONS is below its undervoltage threshold
48h [3] 1 = Fault log triggered when MONA4 is below its undervoltage threshold
[4] 1 = Fault log triggered when MONS5 is below its undervoltage threshold
[5] 1 = Fault log triggered when MONG is below its undervoltage threshold
[6] 1 = Fault log triggered when MONG is below its undervoltage threshold
[7] 1 = Fault log triggered when MONS8 is below its undervoltage threshold
[0] 1 = Fault log triggered when MONZ9 is below its undervoltage threshold*
[1] 1 = Fault log triggered when MON10 is below its undervoltage threshold*
[2] 1 = Fault log triggered when MON11 is below its undervoltage threshold*
49h [3] 1 = Fault log triggered when MON12 is below its undervoltage threshold*
[4] 1 = Fault log triggered when MON1 is above its overvoltage threshold
[5] 1 = Fault log triggered when MONZ2 is above its overvoltage threshold
[6] 1 = Fault log triggered when MON3 is above its overvoltage threshold
[7] 1 = Fault log triggered when MONS is above its overvoltage threshold
[0] 1 = Fault log triggered when MONS5 is above its overvoltage threshold
[1] 1 = Fault log triggered when MONG is above its overvoltage threshold
[2] 1 = Fault log triggered when MON?7 is above its overvoltage threshold
A [3] 1 = Fault log triggered when MONB8 is above its overvoltage threshold
[4] 1 = Fault log triggered when MONS9 is above its overvoltage threshold*
[5] 1 = Fault log triggered when MON10 is above its overvoltage threshold*
[6] 1 = Fault log triggered when MON11 is above its overvoltage threshold*
[7] 1 = Fault log triggered when MON12 is above its overvoltage threshold*
[0] 1 = Fault log triggered when MON1 is above/below its early earning threshold
[1] 1 = Fault log triggered when MONZ2 is above/below its early warning threshold
[2] 1 = Fault log triggered when MONS is above/below its early warning threshold
48h [3] 1 = Fault log triggered when MON4 is above/below its early warning threshold
[4] 1 = Fault log triggered when MONS5 is above/below its early warning threshold
[5] 1 = Fault log triggered when MONG is above/below its early warning threshold
[6] 1 = Fault log triggered when MON?7 is above/below its early warning threshold
[7] 1 = Fault log triggered when MONS is above/below its early warning threshold
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FRN7. KBNS EFERE(L(L)

REGISTER/ EEPROM

ADDRESS BIT RANGE DESCRIPTION
0] 1 = Fault log triggered when MON9 is above/below its early warning threshold*
[1] 1 = Fault log triggered when MON10 is above/below its early warning threshold*
4Ch [2] 1 = Fault log triggered when MON11 is above/below its early warning threshold*
[3] 1 = Fault log triggered when MON12 is above/below its early warning threshold*
[7:4] Not used
*(LFEMAXI6047A
*18. #ifEid X EEPROM
EEPROM
ADDRESS BIT RANGE DESCRIPTION
[3:0] Power-Up/Power-Down Fault Registelr
Slot where power-up/power-down fault is detected
(4] Trac’king Fault Bits
00h If ‘0, tracking fault occurred on MON1/EN_OUT1/INS1
5] If ‘0,” tracking fault occurred on MON2/EN_OUT2/INS2
[6] If ‘0, tracking fault occurred on MONS/EN_OUT3/INS3
[7] If‘0,” tracking fault occurred on MON4/EN_OUT4/INS4
[0] If “1," fault occurred on MON1
[1] If *1," fault occurred on MON2
[2] If “1," fault occurred on MONS3
o1h [3] If ‘1, fault occurred on MON4
[4] If 1,” fault occurred on MON5
5] If *1," fault occurred on MONG6
6] If ‘1, fault occurred on MON7
[7] If “1,” fault occurred on MON8
[0] If*1,” fault occurred on MON9*
[1] If “1," fault occurred on MON10*
02h [2] If 1,” fault occurred on MON11*
[3] If *1," fault occurred on MON12*
[7:4] Not used
MON_ ADC Fault Information (only the 8 MSBs of converted channels are saved following
03h [7:0] a fault event)
MONT1 conversion result at the time the fault log was triggered
04h [7:0] MONZ2 conversion result at the time the fault log was triggered
05h [7:0] MONS3 conversion result at the time the fault log was triggered
06h [7:0] MON4 conversion result at the time the fault log was triggered
07h [7:0] MONS5 conversion result at the time the fault log was triggered
08h [7:0] MONSG conversion result at the time the fault log was triggered
09h [7:0] MON?7 conversion result at the time the fault log was triggered
OAh [7:0] MONS8 conversion result at the time the fault log was triggered
0Bh [7:0] MON9 conversion result at the time the fault log was triggered*
0Ch [7:0] MON10 conversion result at the time the fault log was triggered*
0Dh [7:0] MON11 conversion result at the time the fault log was triggered*
OEh [7:0] MON12 conversion result at the time the fault log was triggered*
*(RFEMAX16047A
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eI Z XU EET Far

/BB A IE
T S AE T E /T R S R AG  B o B R R R, BT A
EN_OUT ¥ 9t & {1 (55 B b GE A RS T K. FEX BBk
BT, HEERFR (S B W7 5 ZE EEPROM rO0h[3:0]+,
JEr4Th[1:01E K 117, A h B 2 77 4 e & N A F AT 15
BOL#ELT).
TSR AEC B R PR R R B 0 T PR B, SR
— YR, R T R AR WGE T R KB E 07, BRE
r4Th[L:0)E K 11, KSR 27 A7 25 L B 0 RAF AT 15 B

(WZFE17).

B Eit/ i
T, AT DL MAX16047A/MAX16049A fit & R i
PR Bk 2 — HohE e ST . ¥rdFh(3] &

R ESEHEA . XMACE T, A4 Kb

A PERERHT, L Frix ERERT G, EHE3h. A

F19. MEKRERE

r4Fh[2:0]1E 8 B S B T, YER N 20ps 2 2.4s, kT
H sh i R B S B S % £ 19,
¥rdFh[3)E 1, dEMmairEE. XMEET, &4
FhEHE G, EN_OUT ¥uk BA%. 7EfhkENDLE i
Software Enable i 2 ‘0" LR, #4F ARSHEB R FHE
HeFF . < F Software Enable (% & ({4115 B 162 % (# 6E
#BAY

TR R {E B FE B EEPROM Hh (2 W, K AL 38 4y), IF
Ak T A EEH, & E S E TR 35 E KT A8
BAE PR BURHA] . SRl E BARAEEEEPROM A, FEH.
Ve T MR A B, I Z0HE 58 IR A7 48/ 2 J5 il R EN
o & i Software Enable i . 15 HAR 77 i b Ha JR 1915 B,
N ARUEFE BB A 3 2 Bl 22 /090ms (Y FERY . A, TR
FRAE Bz /N306ms B I I3, AT A A RE % 58 A ADC %46t
B 1 E A %S EEPROM . 36 T ic 5% f 2k
KRN BiE 2% % 20.

REGISTER/
EEPROM
ADDRESS

BIT RANGE

DESCRIPTION

Autoretry Delay
000 = 20us

001 = 18.75ms
010 = 37.5ms
[2:0] 011 = 75ms

100 = 150ms
101 = 300ms
110 = 600ms
111 =24s

Fault Recovery Mode

4Fh 1 = Latchoff on fault

[3] 0 = Autoretry procedure is performed following a fault event

Slew Rate

00 = 800V/s
[5:4] 01 = 400V/s
10 = 200V/s
11 = 100V/s

Fault Deglitch

00 = 2 conversions
[7:6] 01 = 4 conversions
10 = 8 conversions
11 = 16 conversions
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% 20. EEPROM#&[Eid % B HA

e tIF 5 KB & 17 ax

FAULT CONTROL MINIMUM REQUIRED SHUTDOWN PERIOD
REGISTER r47h[1:0] DESCRIPTION (ms)
00 Failed lines and ADC values saved 306
01 Failed lines saved 90
10 ADC values saved 252
11 No information saved N/A
RESET  RESET AFECEfHM, WIIER TRRZES TR MON_

b FL /i F S IR Ak & 52 (2 i HERESET,  — B P S,
St B A I R RO AR . 245 B NI BR 12 B9
MON_fir A i H BRI, ER e ml. aREcH
MON_#ii AZr FC BB 12, B BIERT 4505, 58 i b
HEP .

R21. RESETEREFIHEXHEZE

HL . RESET B T8 W 4 A BRZS, X sedi A 77
fE— N 2B AR E /AR, . A Hr19h[1:0]H &
RESET, 7Eid HE#eRs . % i e ok 4 A5 U e 5 i fih &
AT . Eidr19n[3:2) K RESETAL & M = HL 7 R/ i T
BRI IR . WIRFE, K GPIOARL & A F o)
E ik AMR, HAKMRHE fit Z RESET & fi. RESETHA
A AR AT B, RESETRYAH I A & DL K 27 77 7 iC B 15
SR,

REGISTER/
EEPROM
ADDRESS

BIT RANGE

DESCRIPTION

threshold

[1:0] threshold

thresholds

RESET OUTPUT CONFIGURATION
00 = RESET is asserted if at least one of the selected inputs exceeds its undervoltage

01 = RESET is asserted if at least one of the selected inputs exceeds its early warning

10 = RESET is asserted if at least one of the selected inputs exceeds its overvoltage threshold
11 = RESET is asserted if any of the selected inputs exceeds undervoltage or overvoltage

(2]

0 = RESET is an active-low output
1 = RESET is an active-high output

19h [3]

0 = RESET is an push-pull output
1 = RESET is a open-drain output

RESET TIMEOUT
000 = 25ps

001 =3ms

010 = 3.75ms
[6:4] 011 = 150ms

100 = 300ms

101 = 600ms

110 = 1200ms
111 = 2400ms

[7] Reserved

MAXIN

39

V6109 L XVIN/V.ZE09 L XVIN



MAX16047A/MAX16049A
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eI Z XU EET Far

%21. RESETHL & #1485 [ &= (4E)

REGISTER/
EEPROM BIT RANGE DESCRIPTION
ADDRESS
(0] RESET DEPENDENCIES
1 = RESET is dependent on MON1
1] 1 = RESET is dependent on MON2
2] 1 = RESET is dependent on MON3
1Ah [3] 1 = RESET is dependent on MON4
[4] 1 = RESET is dependent on MON5
[5] 1 = RESET is dependent on MONG
[6] 1 = RESET is dependent on MON7
[7] 1 = RESET is dependent on MON8
[0] 1 = RESET is dependent on MON9*
1 1 = RESET is dependent on MON10*
1Bh 2] 1 = RESET is dependent on MON11*
[3] 1 = RESET is dependent on MON12*
[7:4] Reserved
*RIFMAXI16047A
E 7 EREE U, HAEHE IR SHIERS; #r55h(6]E 07, ZIEEI T

FBI T ER 257 L5 MAX16047A/MAX16049A — 8 T4k,

WA DIMSZ TAE . i a TR, 7EHEP S A, ffbR
RESETE i ZHl, BITMASAMINE. ML TR, &

I E B R S T Tk V@EQUWDH@ FﬂLﬁ
SERUR, KBV E T ER#S . r4Dh[3 , BE
H%MﬁﬁMEmﬁ(%mAlﬁ)mm ﬁl b
FITMBCE M. LT E I ER M ESE, )
SERR B AN E BiE S % %22,

EI T ERSHIM BT 12
I E g DIAE AR R P TAE. RIEM
A S AR R R B T RS, e K HERS R DAk )
192s, BIEE 2 RGeS K BahfET. nHREET]
) 8 A ] B B 0 7 A BB T SRR B R HE RS R
F24 KA B AR (VecBEEIUVLO LR JG XGR [7 2| UVLO BA
b, BHEEHIEY, FHENMMR), HFKENH ARG X H
HER, SURERIMNEN), —HBHFTR, ERNYE
I E R F 20, &S shIER o R G0 - R4 L&
SNEBSHIE], SE W ARAL T A PR R G 04 . #5rS5h(6] &

40

JABHAERT .

PRARE T 1A A W twpr, JHER T B3 E 1] % 6 5
(twpI_STARTUP)A R Z HIT 955 — Ik WDIBk A2 2 J& (BI6FIE 7).
IEH TAERT, PR EHtwpr 2 W, R pP%E
B UA R R A (5 H T 2K P sl IR 2 S ) il &
WDI, #fil & WDO%i i, 7 fi & WDIs{ RESET & i Z i,
WDORFE I i RSB 7).

EN A H P BrS5h( 728 ‘07 I, & 110 8 i i F B Ak
. FHE RS MEERESETE MRS Z A1, &I 1M ER

BWALTF RIS, — Bf#BRRESETE N, &I 1 EMR &
RN, fEBR WDOR R IR % (K18). fil & RESET R i,

BT B R 1 AR S

FI T DA B & 5 HIRESE T i i L X WDOKi . 353
BV E R 2% F B, &1 T RESET fi H {4 G867 (r55h[7])
# 1", RESET/ERE M@ trp LK. UL, BFNET]
¥ 2 B R, WDOTE SR 8] Y Hr AR (K 2 1ps). 4
E 1S RESET i i GE (2 (r5SSh[7) & ‘0’ I}, RESETA%FE
WEERENERT AR

KTEITHINRERCE R F B

S# 3,
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— V14
LAST MON_ o
: ' <twoi-

! 1
WOl : ~— twp|_STARTUP ——— P>
! 1

N
=

A
\

G
RESET n

6. FRifERIE T I I S 7

A
}
A
N
g
\i
A|
v

g
g

Vee —
WDI a— < typ| — (= > twol >
<tpi <twni
ov .

Vee
WDO
ov

K7, B[ THE M s TAE 2

\/
A
A
A

Vee - t o | !
t <twl <twpi | ' t
Wl ﬂ < > < Wl P fpp ———————>r——— <lyD_STARTUP —>£|;
ov ; !

Vee
RESET
ov

Vee
WDO

ov —> | €4—
1us

8. Bl 1)) 502, &I T/ JRESET4i i & AE (v (SSh[7]) & ‘1’
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F22. HEKERF

REGISTER/
EEPROM
ADDRESS

BIT RANGE

DESCRIPTION

4Dh

Software Enable Bit
0 = Enabled. EN must also be high to begin sequencing.
1 = Disabled (factory default)

Margin Bit
1 = Margin functionality is enabled
0 = Margin disabled

Early Warning Selection Bit

1 = Early warning thresholds are overvoltage thresholds

0 = Early warning thresholds are undervoltage thresholds

Watchdog Mode Selection Bit
0 = Watchdog timer is in dependent mode
1 = Watchdog timer is in independent mode

[7:4]

Not used

*23. B EsE R E

REGISTER/EEPROM
ADDRESS

BIT RANGE

DESCRIPTION

55h

[2:0]

Watchdog Timeout
000 = 1.5ms

001 = 6ms

010 = 18.75ms

011 =75ms

100 = 300ms

101 = 1200ms

110 = 2400ms

111 = 4800ms

Watchdog Startup Delay
00 = 38.4s

01=16.8s

10 = 153.6s

11=192s

Watchdog Enable
1 = Watchdog enabled
0 = Watchdog disabled

Watchdog Startup Delay Enable
1 = Watchdog startup delay enabled
0 = Watchdog startup delay disabled

Watchdog RESET Output Enable
1 = Watchdog timeout asserts RESET output
0 = Watchdog timeout does not assert RESET output
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&I THER #5892 TE#E =L
r4Dh[3]h 1" B, B ER 2 TAEFE TR . 7 A
T, B E I8 a0 R — NSz e B #5417 TAE. Ve
mTUVLOJG, —HEMEshitfE, ¥ /IFEE e
Bhg. WARRESETHHEF RS A E N, B 1 ER %%
FIWDO AR 232 50
INSRrSShI6)N 1, BESE RN GShIER; anFe55h[6]h
0, WARSHE LN ESHIER .
S TAE#EUT, WA T 1M RESET 4t f# BE (i r55h[7] &
U, RBIFETIE N E I, Bl & WDOIR 2 I fih %
RESETE M. )5, HHERWDORE . WDOMR R i

®24. HEIRE

e tIF 5 KB & 17 ax

IR R34 RGERT a0 A, K2 1ps. W EITMRESET
iy 5 BB 7 (rSSh[7)E 0°, WDTHIRHE AT, itk
WDORE, {H AFMIRESET i ! -

HE
RUAFIH T HEWHgFEIE . A8 SChh P E iC &
ol B PR AS 5 (1 A 25 ) . rSDh{O]L T 87 s A B 7
P & 25 47-% . rSDh[1]07 T 877 s Bk 94 EEPROM s i
00h 2 11h. r65h[2:012 R, FFiEA = A S .

DL L7 5 EEPROM rSDhE %, {BAE fih & %5 A7 4% rSDh
ML, TEEZAEA DT .

REGISTER/
EEPROM BIT RANGE DESCRIPTION
ADDRESS
5Ch [7:0] User Identification. 8 bits of memory for user-defined identification
Configuration Lock
[0] 0 = Configuration registers and EEPROM writable
1 = Configuration registers and EEPROM [except r5Dh] locked
5Dh EEPROM Fault Data Lock Flag (set automatically after fault log is triggered):
[1] 0 = EEPROM is not locked. A triggered fault log stores fault information to EEPROM.
1 = EEPROM addresses 00h to 11h are locked. Write a ‘1’ to this bit to toggle the flag.
[7:2] Not used
65h [2:0] Manufacturing revision code. This register is read only. Not stored in EEPROM.
[7:3] Not used
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eI Z XU EET Far

PC/SMBus # & #17#0
MAX16047A/MAX16049A H A 325 T 12C/SMBus iy 24k 8 47

B0, EarE— BT EdRLSDA)FI— & B 1T (SCL) .

SDAFISCLEZIEMAX16047A/MAX16049A 5 F= ML 2844 () W
WS, Wb % Eik400kHz. B 18R T 248 007
B . MAX16047TA/MAXI16049A 2 & ik HE WD, | &
LA = A B E 5. EALER R (—REpOTERZ Ea s
R, oA AT BRI SCL.

FHLESEE L & 3% 1E 5 A ik DA Kz B B i 4 A B B0
7, 5MAX16047TA/MAX16049A HEATIE (5 . MHLHLHE5 A
AORERS I B DURRE BIRAS, (8 AN RIFE RS A 36 HI [A] — e
s, MAPLABEER A VELRULE T MALhE . & — &
£3.4% START (S); REPEATED START (SR) %% 141k %2 STOP (P)
. I RRLR NN, HIE N Bk
. SCL A4 A, 1 SDA NI iR A4 . SCLFISDA
HR T EAN LR A B A L, 4.7kQ L PH &
MFREZHNH.

i 5457
BRI ko % — N EAE AL, SDA _E /9 B0 26 UE SCL
K R R E (F9)s I, MAX16047AMAX16049A

BN AL E] — 4 STARTH STOP & 4E(E 10). LR AT,
SDAFISCLZS [H, M.

STARTFHISTOP & 14
BERITRY, SCLAISDAKR N ZS RERAS, 4T . SCL
F BT, AL SDA M B HL S BRAS B L, &
HSTARTIFJ8 — A5 S 154 . SCLoVEHFRS, TALAF
¥ SDAMAKH B S =T, & HSTOPZ& 4. STOP#%
PRI, DUEHAT M. R EREPEATED
START &M%, BIANE LY A, B2k R TAERSOL
El1).

1BEI1Z1E(STOP) & 14
i aE, MAX16047A/MAX16049A 75 AT Ao i 5 HR RE IR 51
STOPIRZS, BRAEFEIR — =i B ~F- Bk b P & A= STOP %% {4 il
START M. X IR WAEKIZCHK X, STARTHISTOP %
PR 2 /D 53 FF — A0 Bl ik

REPEATED START &
A DL & X REPEATED START, i /42 STOP 4% 14 S A% 55 1%
BRI Bk P d] . STARTHIREPEATED START 4% {4
HI1E A

SDA /

DATALINE STABLE, ~ CHANGE OF
DATA VALID DATA ALLOWED

CONDITION

CONDITION

9. 1 fZ 5
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g MHHEHE

N EL(ACK) S9N, B e 87 B 5 T, B2l 4 F I MATL b I 46 A AO T DUSE B 4 A1 [ 2% 4 34 R] — &8
RLTEAE —AACK. 44308 bk s BdEasT, MAX16047A/ sk, ¥ A0HGND. DBP (i KT 2V #hER it B L )
MAX16049ATE 55 94~ it 8 J&l 14 SDARLAR, 774 —4~ACK SCLE{SDA & &2k ER s, 1§ S H RS RmT
(E11). ZEHAER, g, EN#4 AMAX16047A/ e hRIES
MAXI16049A BEEHRIT, #3055 FRF EMLA = ACK. I
I ACK AT DA B AS 55 T 09 808 1% 4 . A SR 82 e a8 4t
RGBT RO, BRI BN T Y BdE %£25. i3 Z12C/SMBus M HitiE
fehant, B ENV ARG B i . EREERE
s, 5 AEEPROM ok £z 3| 9F 2 1) 17 1 25 b kB A0 SLAVE ADDRESS
MAX16047A/MAX16049AFE B B 1) i & 1 Z G 7= tE — 0 1010 OOXR
NACK. 1 1010 01XR

SCL 1010 10XR

SDA 1010 11XR

X =K, R=/GUEFEN.

CLOCK PULSE FOR ACKNOWLEDGE

))

(«
SDABY
TRANSMITTER
))

((

N m——

) NACK

SDABY ((
RECEIVER

11, &
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eI Z XU EET Far

FALER I B8 A 36 A USCRT DL ML R R & 3% — A7
IR 12). Kk 7 Wk A asfa sk, JEf7i%
SRR E IR . IR TR TR TF G e ik 5l A 1%
0, MHLK & H—PMNACK (MARACK). TR =6k %
94h895h, HHE MACK, XEH K, B HEE S5k
SRR TR . WRAE ML R ACK Z |, FAHLA%E
—ANSTOP &4, WERMbhEFEEI RS oAs . R FHL L
#%o6h, FARPMEH G, KiEFTHLREMT:

1) FWLEE—START &1

2)  EMLKIE T AL IR AT L7 B 45 (I ).«

3)  WF-HEAY MALZESDA b= A ACK.

4)  FEWEE—SNLAT i ws Hodik 5 A & A .

5) B FhEH MBLLESDA F 774 ACK (8 NACK).

6) FHLALE—STOPE&:.

BRFT

AL B U T PR CRT DL UM A X 16047A/
MAX16049A 27 £7 4 N & (UL 12) . EEPROM B AT A7 2 L
HE WA 3 % T S M AT . AT R IR
BefE, NERPSECERNY L. EEBUCFIUNY, R 4
R A . el R

1) FMKE—ADSTART &M

2) TR IE T b A (R )

3) B FHEM MALFESDA b= ACK.

4y MHLK 2% 8B ot -

5)  FEMAESDA L= ENACK.

6) FHL A —>STOPZAF.

46

=1 ey

S5FT
FWLER 4 IR S 7 PO DAFE B TUTE . PR T 1A
EEPROM U1 [ 5 A — 715 (WLEN12), 33X BUge T 24 /i i i
B, 5 EmTR:
1) FWLKLE—ASTART &A%
2)  FEWLKIETAL WL HEFD 1AL 2 (K ).
3) S MBLZESDA F A — M ACK.
4)  FHLE SN A L
5) #F-4ka9 MATLTESDA b e ACK.
6) FEWL KL EIEET .
7 B SFhEA AALFESDA L= ACK.
8) FHL KX —4STOPEA.
BA—NFAN, H & &SI et bk A8 A B s 77
IR R AEE R, BRI E AS Sk
TR TR, WU FE 28 S P ENACK .

s iy H-

EFT
F LA e B U T DAAE BRIA TUTE . R DU B
& EEPROM T [ H 2 L — N5 (WL 12), X Bk 124 iy
FriEBER TR . ST RN
1) FHLAE—ASTART M.
2)  FALKIETALMATLHIEF AL B 45 I ().«
3) WFhEM MALFESDA F =4 — A4~ ACK.
4y FWLEELAF it At bk
S5) W ThE MHLFESDA b= — A~ ACK.
6) EHl%ki%—REPEATED START 414 .
Ty ALK L TR IATLHHE A A 4 il (R L) -
8) Mk MALAESDA F 7= A — 4 ACK.
9)  MALK 2% 8L ELE 7Y .
10) FHLFESDA F =4 NACK.
11) FHLK % —ASTOP M.

TnSRAT b g bt To R, MALE SR S 48 ik — A" NACK, A
Bt R

MAXIMN




121818/8181E EEPROM Al BIE R 45 & FE 28

me
MAX16047A/MAX16049AT] DLA# F 84~ i & AR D B AT £ 3
. 5ERHEIES, HSHER05HE a4,
oG — WA EH R shi, IR &% 1 #5  &% 96h.
TR g sh A 1 R AL RAE AR TR, FE S shid #E
t, OFh#|]7Dh3l F A EEPROM L B 4 i & 4 2 2R\ ]
T AH R 1 2 A7 A ik
Kk A REGOTh fih & — U B AT i, W B B A7 ik 2
EEPROM. —H &Mz, BCHE el s H 217
A5 (r4Th) W] DLKE ADC % e 5 BN/ al i B A 25 77 % 21 35 17
BRI
F A A ARG 98K BT DAV [P & WU THT , 1% UL TH & A ADCH%
o2 SR 237 g LA K GPIOfi A/ e %58 . ) v 448 85,99h
iR [6] 2 BRA TLA
KiEar S RL9AL, PRIEEPROM . —H &% H 441t
B9Ah, FA ik &SRB IR 5 A EEPROM Mt . & 3% A4
fRAGOBh#13k [] %2 BRIA VT -

%26. an T

COMMAND CODE ACTION
94h Write Block
95h Read Block
96h Reboot EEPROM in Register File
97h Trigger Fault Store to EEPROM
98h Extended Page Access On
99h Extended Page Access Off
9Ah EEPROM Page Access On
9Bh EEPROM Page Access Off

HIERE
LA 1 BRI B S B CRT DL A7 i i A — Bl
B £ 16517) (WIEI12). R 2 fi ) A 3% 5 7 fir
LV H KL, I, B B i K A it
IR G T EHRE. SARE -5 E, Mk
EHMARTUR BN T — AR bl . SR BE AN T B

MAXIN

e tIF 5 KB & 17 ax

Hk45 41 #8 HH EEPROM Y FFh, (B0 & 27 fF 45 9 7Dh, Hidk
FREFF 5 B FEFFhE 7Dh, R4 A 03 730 6 8 26 X — 77
gttt fJ5 — A KEF VAT At FRh. a0
R SR TR, BRI, ML= —
ANACK, HitibfE4t¥ AL LA . FRRE IR :
1) FHLKLE—ASTART &A%

2)  FEWLKZETAE WL HEHEFD LA (K ).

3) W F-4ik A MALTESDA E e A — AN ACK.

4)  EHLEE BRI EBRE R AL a4 A% (94h) .

5) T4k MALAESDA E7F7E — AN ACK.

6) FHABEIMFWIFEAFETEI6FT), n

7 BTk MALTESDA F7F7 A — AN ACK.

8)  FMLA& %S K

9) T4k MALTESDA E77 4 — A4S ACK.

10) EEHEIAMEIL n-11K.

11) FM &L —4STOPE&A.

HiEREE
AL 2 RO B2 DR AT DAMAT 8 8 132 2016795 119
Bl P (LI 12) . AR WK 3R AT STOP % 1 8™ A —
ANACK, BB DT 16417, Wl it 2 jif 1 % %
T AT b, w0, B S
LR IS T T AR BEAT DR AE . A SR BRI Y B
HiuHk 5 £ R G B 2 47 4% EEPROM 9 FFh,  $udik 55 41K
=B AEFFD, BrEeiiur i e — A%l 17 ok B #7748 FFh .
BofE e f
1) EHKE—ASTART M4
) FHURIE TR AL 2 (K F) -
3) BT MALFESDA L7 A — A~ ACK.
4)  EHURE SRR P A 4 (O5h) .
5) MALERARZETAIRZS, BIPKEAESDA L= A4 ACK.
6) EAHLKi%—REPEATED START % /4.

Ty FAUEIE TR HEF AL A% (R ).
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MAX16047A/MAX16049A

121818/81B81E EEPROM Al BIE B 45 & FE 28

eI Z XU EET Far

8) MALFESDA = ACK.

9)  MALE £ F VT HL{E (16).
10) FEWHL7ESDA F =4 ACK.

11) ML 3% 800 $i i .

12) FHLFESDA b= ACK.
13) EEBIISHE 215K
14) FHLFESDA L4 NACK.
15) EMLAKIE—ASTOPF 4.

SEND BYTE FORMAT RECEIVE BYTE FORMAT
ADDRESS | WR [Ack| DaTA  |Ack| P ADDRESS | WR [Ack| DATA nack| P
# 781 | 0 8BITS T ¢ 78S | 1 8BITS T
SLAVE ADDRESS: DATA BYTE: PRESETS THE SLAVE ADDRESS: DATA BYTE: PRESETS THE
EQUIVALENTTO CHIP-  INTERNAL ADDRESS POINTER EQUIVALENT TO CHIP-  INTERNAL ADDRESS POINTER
SELECT LINE OF A OR REPRESENTS A COMMAND. SELECT LINE OF A OR REPRESENTS A COMMAND.
3-WIRE INTERFACE. 3-WIRE INTERFACE.
WRITE BYTE FORMAT
s | Aooress | W | Ack | commanp |Ack | oaa [ ack | P
SLAVE TO MASTER
i 78IS 0 8BITS 8BITS T
SLAVE ADDRESS: COMMAND BYTE: DATA BYTE: DATA GOES INTO THE
EQUIVALENT TO CHIP- SELECTS REGISTER OR  REGISTER (OR EEPROM LOCATION)
SELECT LINE OF A EEPROM LOCATION  SET BY THE COMMAND BYTE.
3-WIRE INTERFACE. YOU ARE WRITING TO.
MASTER TO SLAVE
READ BYTE FORMAT
SIVE | — SIVE [—
S | aopniss | R | ACK| command [ ACK| SR | uopaiss | WR [ACK | DATABYTE [nack| p
l 785 | 0 8BITS ¢ 78IS | 1 8BITS T
SLAVE ADDRESS: COMMAND BYTE: SLAVE ADDRESS: DATA BYTE: DATA COMES
EQUIVALENTTO CHIP-  PREPARESDEVICE  EQUIVALENTTOCHIP-  FROM THE REGISTER SET BY
SELECT LINE OF A FOR FOLLOWING SELECT LINE OF A THE COMMAND BYTE.
3-WIREINTERFACE. ~ READ. 3-WIRE INTERFACE.
BLOCK WRITE FORMAT
s | aooress | Wa [ ack | commann | Ack | . BYTE  [ack | DATABYTE | agi | DATABYTE fugy | DATABYTE | yay
COUNT=N 1 N
i 78S | 0 8BITS 8BITS 8BITS 8BITS 8BITS T
SLAVE ADDRESS: COMMAND BYTE: DATA BYTE: DATA GOES INTO THE REGISTER SET BY THE
EQUIVALENT TO CHIP-  DESTINATION COMMAND
SELECT LINE OF A ADDRESS
3-WIRE INTERFACE.
BLOCK READ FORMAT
s | ADDRESS | W [ACK | comman [Ack | SR | ADDRESS | WR [ACK comTE: | AcK DATA1BYTE Ack | PATABYTE | i | DATESSTIE Hyya o
# 78S | 0 8BITS i 78ms | 1 8BITS 8BITS 8BITS 8BITS T
SLAVE ADDRESS: COMMAND BYTE. SLAVE ADDRESS: DATA BYTE: DATA IS READ FROM THE REGISTER (OR
EQUIVALENTTO CHIP-  PREPARESDEVICE ~ EQUIVALENTTOCHIP-  EEPROM LOCATION) SET BY THE COMMAND CODE
SELECT LINE OF A FOR BLOCK SELECT LINE OF A
3-WIRE INTERFACE. ~ OPERATION. 3-WIRE INTERFACE.
$ = START CONDITION ACK = ACKNOWLEDGE, SDA PULLED LOW DURING RISING EDGE OF SCL ¢ — SDA TRANSISTIONS FROM HIGH TO LOW DURING PERIOD OF SCL
P STOP CONDITION NACK = NOT ACKNOWLEGE, SDA LEFT HIGH DURING RISING EDGE OF SCL
SR~ REPEATED START CONDITION  ALL DATA IS CLOCKED IN/OUT OF THE DEVICE ON RISING EDGES OF SCL T — SDA TRANSISTIONS FROM LOW TO HIGH DURING PERIOD OF SCL
D.C. = DON'T CARE

A 12. PC/SMBus X
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1218318/818 18 EEPROM Al RIEZ & TEEE,
eMIEZ kY EEF 77

JTAGHE{TH#LO  MAXI6049ABARMIMYITAGHS & MAF A7 4, X LeHE 4 Al
MAX16047A/MAX16049A#4 — N ITAGH 1, RIEEE® - (7o MEUREEITAGHLI R, WRLIT il Ie P e s

1149, 3036 19 T4 . 7 LU FII2C S UTAGHE 1 17 ] 1 2677 H'E 184 5 LOAD ADDRESS. WRITE DATA. READ
B (B, U AEM A~ 4B 0. MAX160474/  DATA. REBOOT. SAVERIUSERCODE.

MAX16049A A SZHFIEEE 1149.150 5433 Th e . MAX16047A/

REGISTERS 01100
AND EEPROM 01011
01010
01001
01000
00111
> MEMORY WRITE REGISTER =
> [LENGTH = 8 BITS] > 00110
— MUX 1
> MEMORY READ REGISTER a
> [LENGTH =8 BITS] > 00101
T T
> MEMORY ADDRESS REGISTER
> (LENGTH =8 BITS] »{ 00100 COMMAND
DECODER
- U[SLET«(;:?SEESGSFTTSE]R > 00011 01100  |——# RSTEEPADD
> 01011 |—#> SETEEPADD
> IDENTIFICATION REGISTER > 00000 01010 = RSTEXTRAM
> [LENGTH = 32 BITS] 1001 SETEXTRAL
> BYPASS REGISTER ol 11111 01000 ——»> SAVE
> [LENGTH = 1BIT] 00111 = REBOOT
VB J
> INSTRUCTION REGISTER
(LENGTH = 5 BITS] ®
Rpy (>
DI ® MUX 2 00
™S > J
TEST ACCESS PORT
ek _ (TAP) CONTROLLER

& 13. JTTAG 5 HEIH

IEEE2: ¢ [ /8 “T 1 f 7 LRI 2 B 1P AR 55 s -

MAXIN 49
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il

121818/81B81E EEPROM Al BIE B 45 & FE 28

eI Z XU EET Far

i 15 [ i O] (TAP) 5 & g A 254
TAP#S 2 — NARRASHL, FETCK Y - T+ R TMS
WHET, B4 H T ARSI FEEE . 7T S 3
AR 2SR T ik
Test-Logic-Reset: FHI, TAP#Hil#% 4k T Test-Logic-
Reseth 7. 154728 A IDCODEFES . #HERITA &
S H O B R TAE. SR TMS 3K 3 £ i T 1%
SIS A, s MRS HEA BZRE .
Run-Test/Idle: Run-Test/Idlek 25 F T F1 4 # 1F 22 [A] i 4%
FEMIKF . F5 4 F RN A SR RS A

Select-DR-Scan: it A ik & 77 25 (R Fr H a7 — R 4.
TMS K HL I, 78 TCK G b TH 6 22 1 2% 328 A Capture-
DRIRZS, WA . TMS hE B Enf, 7ETCK L
THAT, TEHgs3E A Select-IR-Scanik 74 .

Capture-DR: 4R 45 4 1T LUK F0H 17256 48 20 Wil £ b
A MRS EFEEAITER, HETETF
ARV IHATER, Wl FAHR AR S AT{E. ETCK
B BT, IR TMS AR EE, 456855 2 A Shift-DReR
A, WRTMS HmE AT, #fil# i AExitl-DRRE.

( TEST-LOGIC-RESET |-

RUN-TEST/IDLE

jj

&

- SELECT-DR-SCAN !
0
0

1

EXIT2-IR
UPDATE-IR

1
1 0

[ 14. TAPE#I#RR &K

50
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Shift-DR: 24 {84 T B84 A I i B3R 25 15 #% % 432 76 TDI
MTDOZ (8], X4 TMS AT, 7EEATCKK -FH
BiEmH BT B — 0. ETCKH BT, iR
TMS Hm HLF, a6l # 2 A Exitl-DRIRZS .

Exit1-DR: ZEHIRET, #BHl#ETCKM EAEEA
Update-DRARZS . AR TMS KL, 5§45 FETCK 1 |
T i A Pause-DRAR 25

Pause-DR: LIRS T &ML a0 . g
MR E s 27 77 a R FF H AT — RS . TMS AR H TR,
H R AR R ZOR S s TMS AR T, #EH 8 7ETCKE
T BE A EXI-DRR TS .

Exit2-DR: MIRAET, AR TMS HEHE T, #HlEHE
TCK i £ FH#5 #F A Update-DRARZS s ANHETMS A4 B P,
EEHIFRAE TCK I A i A Shift-DRARZ

Update-DR: Update-DRAIRZ T, TCKH T B iH £HiE M
T B 25 77 % 1 B 100 27 A7 il i Bl B o e . T
PLB 1k B F R A0 25 77 a8 AR A0 1 S 8O T4 B A8 b . 7
TCK EFHE, TIRTMS HARHEF, & §il#5 3 A Run-Test/Idle
R IRTMS e, 3 A Select-DR-Scan ik 75 .
Select-IR-Scan: T A M 50 ¥ 75 77 28 AR R = — IR 3.
HEHIRET, 18T AR ARZ . TMS MK H-TR, #
T2 E TCK 19 B TR 9 A Capture-IRJRZS s IR TMS K &
HoF, I E TCK Y b Rk [ 3 Test-Logic-Reset R 75 .
Capture-IR: i i Capture-IR 4k 2545 [F 5E (5 4% F 15 4 77
BT 27 AE S, TETCK ARy dix S g .
TMS K, #HI8e7E TCK (19 TR 3 A Exitl-IRIRZS .
IR TMS AR, #4688 78 TCK /Y B T A Shift-IR
RE.

Shift-IR: FEHIRES T, 84 T 17 88 R L 35 17 v iE 2 7E
TDIFITDO Z 8], ANSHETMS AMAKH T, 7E&NTCKF Tt

MAXIN

e tIF 5 KB & 17 ax

WEHE I TDO S ATH B B — 1. 454 27 A7 4 LA R it
B F A AT R R R AT RS WRTMS A&
o, BHIRETCK A #E AExit-IRRZS . IR TMS
HARHT, I 7E TCK 9 b A 3 A Shift-IRIR A, IF
BB ER LS BT AP —1.

Exit1-IR: AR TMS WAGHF, #Hl#sETCKY EAir it
APause-IRIRZ s W TMS A&, s TCKR L
FHIFUE A Update-IR 4R 75 .

Pause-IR: H{EHE MO F B AL . WRTMS
R, S EE TCK A LA #E ABxi2-IRIRZS; 40
FTMS RAR -, TCK A b T 75 5 45 il #% 0% 37 76 Pause-IR
KA.

Exit2-IR: WIRTMS Ay m fF, #4648 TCK Y bt
AUpdate-IRRZ; MRS T, WRTMS HILHF, #=H
FEHFE TCK /) _EFHE [ 2] Shift-IR

Update-IR: #&fil#s it AMCIRSIG, BBATRS BN 174
HI RIS FE TCK 9 T B U 8177 B 38 2 3 A7 v 1 HF- 175 H
— B, ZRLSAEN YIS . Y TMS NKH FH,
5 HI R FE TCK A9 BT i A Run-TesvIdle k%5 TMS N
HOPINE, a8 0E A Select-DR-Scandh 745 .

1ESEF 7R
AL AGRER DB FFRM—DITHFE R
FR NSO, M TAPE: Hil g5 A Shift-IRIRZSHF, 8482401
AT AIERAETDIMTDO Z 6] . 7EShift-IRIRAE T, Wi
TMS AR HLF, 78 TCK Y b T3 $ 48 15 TDO Y £ 47 it
Fzh—07. Exitl-IRIESHEXI2-IRIKET, METMS HE
HLSF, il 4 7E TCK Y B TV A Update-IR AR 5 . 7E [
—TCKH TR, 484 B0 a7 4 I B B 2 45 &
T HITHE . R275H T MAX16047A/MAX16049A
P X RRIEE 4 LA B S A .
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121818/81B81E EEPROM Al BIE B 45 & FE 28

eI Z XU EET Far

£27. JTAGIES &

INSTRUCTION HEX CODE SELECTED REGISTER/ACTION
BYPASS 1Fh Bypass. Mandatory instruction code.
IDCODE 00h Manufacturer ID code and part number

USERCODE 03h User code (user-defined ID)

LOAD ADDRESS 04h Load address register content
READ DATA 05h Memory read
WRITE DATA 06h Memory write
REBOOT 07h Resets the device
SAVE 08h Stores current fault information in EEPROM

SETEXTRAM 09h Extended page access on

RSTEXTRAM OAh Extended page access off

SETEEPADD 0Bh EEPROM page access on

RSTEEPADD 0Ch EEPROM page access off

BYPASS: 4BYPASSHE4 Hifr B H 1745 & W 1 @ i, PR B A A7 fv . 285 1 A Capture-DRARZS . Shift-DR AJ
TDI i 1755 % M Kbl 3 A7 i H 2 TDO . i ¥cdla ik B TDOKARIRAY #4782 . 7 Test-Logic-Resetid f£H,

5t TDIf% 3 £ TDO, i A SN A Y 1L W LA

IDCODE®S 4 #5815 A 46 4 % 17 4% . Pl B A LSBAL LA

IDCODE: *4IDCODE#§ 4 #ifr B3¢ fig o apfrapnt, o A0 1 k9 LR HIS R JEDECS , HjF (916
PRSR SR ETCK LT, Bbfriritisesy  OHTHREEE, ARIAS, 21525,

#28. 32{utriRAg

MSB

LSB

Version (4 bits) Device ID (16 bits)

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

0000 0000000000000001

00011001011 1

USERCODE: 4USERCODE#§4 4ifE 2317485 o £ 4% 7. Shift-DR A TDOK¥ I P ARAL SR FTRS Y, £ L3 29.
W, e AR BE S . aeE P RBSETCK BT X — 384 0] TR0 2 A A TTAGHE I 1) MAX16047A/
R B P AL BR & 7 4%, b5, i#F A Capture-DRAR MAX16049A #8144 .

29, 2fu A &R

MSB LSB
2
D.C. (don't cares) I°C/SMBus User identification (firmware version)
slave address
00000000000000000 See Table 31 r5Ch[7:0] contents
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LOAD ADDRESS: XEXHRAEIEEE 1149.158 2 £ MY
B, DL EMAX16047A/MAX16049A T it #8497 1Al . 15
Shift-DRIRZE T, 4LOAD ADDRESS 84 4i17 3|48 4 17
PIE, TDIIE 3t 8 07 77 1 2% ik s Bt 27 77 s i 4 &2
TDO.

READ DATA: X ZXAREIEEE 1149.1358 42 £ M3 R, DL
FHEXFMAX16047A/MAX16049A T7 it 2 1917 0] . 7E Shift-
DRIRAE T, MREAD DATAFE A 417 FI15 4 A7 17 23T,
TDIE I 8 (7 A7 fifs A 2 M B0 I A AP A iE #2 2 TDO.
WRITE DATA: X & X AR UEIEEE 11491484 £/ &,
DL X MAX16047TA/MAX16049A F7 1% 45 i i 7] . 76
Shift-DRIRZE T, 4 WRITE DATA$84 Bif7 545 4 27 17 8%
B, TDI3E ik 80 A7 fifs % 5 M £ 27 77 #w i #2 £ TDO.
REBOOT: X J&X#RifEIEEE 1149. 1454 &MY R, B3
MAX16047A/MAX16049A A H A L. 24 REBOOTHE

AETERIFE A TRt , MAX16047A/MAX16049A & £,

S BN FF AR SR s A

SAVE: X ZXHRIEIEEE 11491384 M9 8, HATmk
HEREIC SR . AR O B R E 4R AT F AR (A Th O T &
L[ 1 ADC #5425 5 DL R b 15 B 4 77 AEEPROM H .
SETEXTRAM: X ZXIFr1EIEEE 1149.148 4 £ WV &,
TR R I VTR . YRS I A AT A RS ADC#E e
g5 K GPIO % A/ B -

RSTEXTRAM: % 2% 4R1EIEEE 1149. 1454 £ 8. |

I RSTEXTRAMGR [ £ BRIA TUET, & (kX445 00w 1517

SETEEPADD: X ZEX4rHEIEEE 1149.198 4 £/ &,
% % EEPROM T i (93517 . — B % 1% SETEEPADD i 4>,
fE A #hE H R B EEPROM Ml . fi P EEPROM (r9Ch
Z rFFh) A REE A JTAGHE LUy [a), W SMBus % 11 1 1]
JfI F"EEPROM.

RSTEEPADD: XX ArHEIEEE 11491484 £/ R .
i# i RSTEEPADDIR [ £ BRIA BT, 2% |E X EEPROM
Pila].

MAXIN

e tIF 5 KB & 17 ax

M FER

HIEFIRIRS T
¥A i JTTAGE 12C # 11 1% & EEPROMESF, EN_OUT_fii
Y ERINIC B NG T R0 T A O B . A SRR AR
FFEN_OUT_ My P s B, DAB 1L fEEEPROM % &
ZAGE R EERE, WFEEE - BRI,
S A B IR RS, SR AR BB, SN
Hh R

LRI AR E

Ve OV _ETFHES, RESETHiHEVecib® 1.4V 2 Fi N &
BHAS, WX — SIFIR R A g Ik sh AR AT, 7EVeeib
#)2.85V, EEPROM A4 & il 2 5 A as a5 < A/, J
BHEHBRBEHS; iz )m, b meE SR
WCEARZS . NSRS R H - (i AN SR 4 2 Vel
FELFE 23 e g b oAl S BRSEN, B 4 EN S V6 5 FR
BREWKFE1.5ms N, Voo HLE T8 S 2.85V . AR 4h5
UK 2h 3% 5 HL P AE R AL T R LA, AA ANES b hr FL R
B B ENRU A Z ki

B R TR

R L A SRR, R AR — s IS T PN ZEREMAX 16047 A/
MAXI16049A R fitr, DUBAF7 5¢ fUEEPROM i 5% . i
o L s ] i 9 B T i B 4 o B A A (4 Th [ 10D A %
307 -

% 30. EEPROM&[Eid % B HA

FAULT CONTROL REQUIRED
REGISTER VALUE | DESCRIPTION PERIOD
r47h[1:0] tFAULT_SAVE (ms)

Failed lines and
00 ADC values saved 306

01 Failed lines saved 90

10 ADC values saved 252
No information

11 —
saved
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121818/81B81E EEPROM Al BIE B 45 & FE 28

eI Z XU EET Far

X T A B M S ) BT LR R, R A B 3 1) T AR
IRV INATV oo 2 [ H0CE B AR K HE 2 2 Rr e iR
STHA (& 15). A AT Vi DA 7 2SR 1 it
B A tpauLT save. A NTHE RAE -

_ IFAULT sAVE xlccvax)
VIN = VbioDE - Veo(Miny

He, HEARACEENL, tFAULT_SAVEH"Jﬁﬁﬁﬂ‘o ICC(MAX)
H5mA, Vpiopg W WE R, VyvioN2.85V. #lin, X
T4V VN, 0.7V %8 H B F10.306s B thAULT SAVE
o B0 /N 190pF.

C

IKFNEIMOSFET F %

MAX16047A/MAX16049A 38 33 4560 4 i MOSFET JF 56 52
PRHL R PR B . B E B MOSFET G B P 25 Ha, FE R i f %
B MAX16047A/MAX16049A {9 Y # 7] 4w 2 4 H (EN_OUT1-
EN_OUT4)C & 24 PH PR BR 5 H, C 2 DY~ GPIO s iR
] 45 A(INS1-INS4). ZEHZEN_OUT_ % Filn 7438 MOSFET
BRI , JEBEMOSFET AR FIINS_ & fithan A, 38 3t AH B 4
MON_ i A M MIMOSFET A4 ¥ AR (WL 16) . i A4 i 4%
5y B FE R — B BR(S W T ERER B4y ) . TEIC B 75 77 4
VB 1 B RTRT E A B R L TSR T iR o S U ) 4
1 B INS _ 3 32 422 119 100Q P 356 T L HL B
MAX16047A/MAX16049A ) 6 # 7T 4 A% 4 1 (EN_OUT1-
EN_OUT6) ] DARC & A HL fof R i il . XA R, BT
DLBK Bh R B n 438 MOSFET O MR , A HA PRI BETh AE -
DLy e B I, 3 S aT DUE A fRT B B SR O
PR PEEE. AT S B ERSR:

lcp
SR=—CP
(CaaTE +CexT)

Horb, TephopA (BHALE) LA R IR L, Coare i

MOSFET BIMR FL 2, Cryr 2 1% B 7E AR A1 2 (] ) FRLZ

B TRA100Q AL HBH, Ftt, ARREAR G i S .
SR SEER Y T B 6 DL B A9 SR BEMOSFET, 7] DA
TE T B A A FL A 20 T Al O 6 i o b P 3R AN p Il T
ERIEMOSFEET (B117). 1EMOSFET # AR F1 U5 A% 22 8] 1%
—A LR, #fE AT MAX16047A/MAX16049A fY
Y8 X A E A

54

+

c MAXIM
; MAX16047A
MAX 16049

[«p}
o

N

I

15, etk B I AHIETZELS TE RS 19 (1 L i

ViNO

ADC MUX GATE .
DRIVE < !
LoGlc  — '

| VTH_PG

REFERENCE
RAMP

K16, HIZRRER

pgels

MON_ EN_OUT_

MAXIN
MAX16047A
MAX16049A

B 17. p il #IEMOSFET By % 12

MAXIMN




1218318/818 18 EEPROM Al RIEZ & TEEE,
eMIEZ kY EEF 77

W*&%ﬂi’@ZI‘Eﬂiﬂuéﬁﬁﬁﬁuﬁii&?é?ﬁﬂ&%o A LL AR I
*'JFHJ:TJ%EE*HWT&%%ZW E/‘J EE;@’*@E‘ZE@RC?E%HHZ& %H}J 1}1F|3/@%%gﬁ%”’l@DBP*ﬂABP%%%C}NDo %FH

IRTRER. 8, MTRAI002 FRRE, B0 b g veoss g i, i e 1 B0 LK Btk B0

ANBETRAFH P2 ISCIAT B AL, AR i AL B 2 AP 25 B
B (R MOSFET 8 (6 (M- 16 FE T TR (Vs me)PIRDsconys A B2, o JT1 4 FRD RSO RO M7 M T 07, P 5 7 SR

HS%RIEFERI I EMOSFET. eIk L Si

#31. #HEFHIMOSFET

Ros(on) AT Imax AT 50mV
MANUFACTURER PART MAXVps | VGS TH | yo o 45y VOLTAGE | Qg (typ) PACKAGE
v) ) i DROP (nC)
(A)
FDC633N 30 0.67 42 1.19 11 | Super SOT-6
FDP8030L TO-220
Fairchild FDB8030L 30 15 45 1 120 TO-263AB
FDD6672A 30 12 95 5.26 33 | TO-252
FDS8876 30 25 10.2 2.94 15 |s0-8
Si7136DP 20 3 45 1111 245 |S0-8
Si4872DY 30 1 10 5 27 |sos
Vishay SUD50N02-09P 20 3 17 2.94 105 |T0-252
. SOT-363
Si1488DH 20 0.95 49 1.02 6 |acroe
TO220AB
IRL3716 20 3 4.8 10.4 53 | D2PAK
TO-262
78
IRL3402 20 0.7 10 5 TO220AB
International (max)
Rectifier TO220AB
IRL3715Z 20 2.1 155 3.00 7 D2PAK
TO-262
IRLM2502 20 1.2 45 1.11 g |S0T233
Micro3
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PAGE ADDRESS READ/WRITE DESCRIPTION

Ext 00h R MON1 ADC Result Register (MSB)

Ext 01h R MON1 ADC Result Register (LSB)

Ext 02h R MON2 ADC Result Register (MSB)

Ext 03h R MON2 ADC Result Register (LSB)

Ext 04h R MON3 ADC Result Register (MSB)

Ext 05h R MONS3 ADC Result Register (LSB)

Ext 06h R MON4 ADC Result Register (MSB)

Ext 07h R MON4 ADC Result Register (LSB)

Ext 08h R MONS ADC Result Register (MSB)

Ext 09h R MONS ADC Result Register (LSB)

Ext OAh R MONG6 ADC Result Register (MSB)

Ext 0Bh R MONG6 ADC Result Register (LSB)

Ext 0Ch R MON7 ADC Result Register (MSB)

Ext 0Dh R MON7 ADC Result Register (LSB)

Ext OEh R MON8 ADC Result Register (MSB)

Ext OFh R MON8 ADC Result Register (LSB)

Ext 10h R MON9 ADC Result Register (MSB)*

Ext 11h R MON9 ADC Result Register (LSB)*

Ext 12h R MON10 ADC Result Register (MSB)*

Ext 13h R MON10 ADC Result Register (LSB)*

Ext 14h R MON11 ADC Result Register (MSB)*

Ext 15h R MON11 ADC Result Register (LSB)*

Ext 16h R MON12 ADC Result Register (MSB)*

Ext 17h R MON12 ADC Result Register (LSB)*

Ext 18h R/W Fault Register—Failed Line Flags

Ext 19h R/W Fault Register—Failed Line Flags

Ext 1Ah R/wW GPIO Data Out

Ext 1Bh R GPIO Data In

Ext 1Ch-1Dh R/W Reserved

Default 00h-0Bh R/W Reserved

EEPROM 00h R/W Power-Up Fault Registers
EEPROM 01h R/W Failed Line Flags (Fault Registers)
EEPROM 02h R/W Failed Line Flags (Fault Registers)
EEPROM 03h R/W MON1 Conversion Result at Time of Fault
EEPROM 04h R/W MON2 Conversion Result at Time of Fault
EEPROM 05h R/W MONS3 Conversion Result at Time of Fault
EEPROM 06h R/W MON4 Conversion Result at Time of Fault
EEPROM 07h R/W MONS5 Conversion Result at Time of Fault
EEPROM 08h R/W MON®6 Conversion Result at Time of Fault
EEPROM 09h R/W MON?7 Conversion Result at Time of Fault
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PAGE ADDRESS READ/WRITE DESCRIPTION
EEPROM OAh R/IW MON8 Conversion Result at Time of Fault
EEPROM 0Bh R/W MON9 Conversion Result at Time of Fault*
EEPROM 0Ch R/W MON10 Conversion Result at Time of Fault*
EEPROM 0Dh R/W MON11 Conversion Result at Time of Fault*
EEPROM OEh R/IW MON12 Conversion Result at Time of Fault*

Def/EE OFh R/IW ADC MON4-MON1 Voltage Ranges

Def/EE 10h R/W ADC MONB8-MONS5 Voltage Ranges

Def/EE 11h R/W ADC MON12-MON9 Voltage Ranges*

Def/EE 12h-14h R/W Reserved

Def/EE 15h R/W FAULTT Dependencies

Def/EE 16h R/W FAULTT Dependencies

Def/EE 17h RW FAULT2 Dependencies

Def/EE 18h R/W FAULT2 Dependencies

Def/EE 19h R/W RESET Output Configuration

Def/EE 1Ah R/W RESET Output Dependencies

Def/EE 1Bh R/W RESET Output Dependencies

Def/EE 1Ch R/W GPIO Configuration

Def/EE 1Dh R/W GPIO Configuration

Def/EE 1Eh R/W GPIO Configuration

Def/EE 1Fh R/W EN_OUT1-EN_OUT3 Output Configuration

Def/EE 20h R/W EN_OUT3-EN_OUT6 Output Configuration

Def/EE 21h R/IW EN_OUT6-EN_OUT9 Output Configuration*

Def/EE 22h R/IW EN_OUT10-EN_OUT12 Output Configuration*

Def/EE 23h R/W MONT Early Warning Threshold

Def/EE 24h R/W MON1 Overvoltage Threshold

Def/EE 25h R/IW MON1 Undervoltage Threshold

Def/lEE 26h R/IW MONZ2 Early Warning Threshold

Def/EE 27h R/IW MON2 Overvoltage Threshold

Def/EE 28h R/W MONZ2 Undervoltage Threshold

Def/EE 29h R/W MONS3 Early Warning Threshold

Def/lEE 2Ah R/IW MON3 Overvoltage Threshold

Def/lEE 2Bh R/IW MON3 Undervoltage Threshold

Def/EE 2Ch R/IW MON4 Early Warning Threshold

Def/EE 2Dh R/IW MON4 Overvoltage Threshold

Def/EE 2Eh R/W MON4 Undervoltage Threshold

Def/EE 2Fh R/W MONS5 Early Warning Threshold

Def/EE 30h R/IW MONS5 Overvoltage Threshold

Def/lEE 31h R/IW MONS5 Undervoltage Threshold

Def/EE 32h R/IW MONG Early Warning Threshold

Def/EE 33h R/IW MONG6 Overvoltage Threshold
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PAGE ADDRESS READ/WRITE DESCRIPTION
Def/EE 34h R/IW MONG6 Undervoltage Threshold
Def/EE 35h R/IW MON?7 Early Warning Threshold
Def/EE 36h R/W MON?7 Overvoltage Threshold
Def/EE 37h R/W MON?7 Undervoltage Threshold
Def/EE 38h R/IW MONS8 Early Warning Threshold
Def/EE 39h R/IW MONS8 Overvoltage Threshold
Def/EE 3Ah R/IW MON8 Undervoltage Threshold
Def/EE 3Bh R/IW MONS9 Early Warning Threshold*
Def/EE 3Ch R/W MON9 Overvoltage Threshold*
Def/EE 3Dh R/W MONS9 Undervoltage Threshold*
Def/lEE 3Eh R/IW MON10 Early Warning Threshold*
Def/EE 3Fh R/IW MON10 Overvoltage Threshold*
Def/EE 40h R/IW MON10 Undervoltage Threshold*
Def/EE 41h R/W MON11 Early Warning Threshold*
Def/EE 42h R/W MON11 Overvoltage Threshold*
Def/EE 43h R/IW MON11 Undervoltage Threshold*
Def/EE 44h R/IW MON12 Early Warning Threshold*
Def/EE 45h R/IW MON12 Overvoltage Threshold*
Def/EE 46h R/IW MON12 Undervoltage Threshold*
Def/EE 47h R/W Fault Control
Def/EE 48h R/W Faults Causing Emergency EEPROM Save
Def/lEE 49h R/IW Faults Causing Emergency EEPROM Save
Def/lEE 4Ah R/IW Faults Causing Emergency EEPROM Save
Def/EE 4Bh R/IW Faults Causing Emergency EEPROM Save
Def/EE 4Ch R/W Faults Causing Emergency EEPROM Save
Def/EE 4Dh RW Software Enable/MARGIN
Def/lEE 4Eh R/IW Power-Up/Power-Down Pulldown Resistors
Def/lEE 4Fh R/IW Autoretry, Slew Rate, and ADC Fault Deglitch
Def/lEE 50h R/IW Sequence Delays
Def/EE 51h R/W Sequence Delays
Def/EE 52h R/IW Sequence Delays
Def/EE 53h R/W Sequence Delays
Def/EE 54h R/IW Sequence Delays/Reverse-Sequence Bit
Def/EE 55h R/IW Watchdog Timer Setup
Def/lEE 56h R/IW MON2-MON1 Slot Assignment from Slot 1 to Slot 12
Def/EE 57h R/IW MON4-MONS Slot Assignment from Slot 1 to Slot 12
Def/EE 58h R/W MONGB-MONS5 Slot Assignment from Slot 1 to Slot 12
Def/EE 59h R/W MON8-MON?7 Slot Assignment from Slot 1 to Slot 12
Def/lEE 5Ah R/IW MON10-MONS9 Slot Assignment from Slot 1 to Slot 12*
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Def/lEE 5Bh R/IW MON12-MON11 Slot Assignment from Slot 1 to Slot 12*
Def/EE 5Ch R/W Customer Firmware Version
Def/EE 5Dh R/IW EEPROM and Configuration Lock
Def/EE 5Eh R/W EN_OUT2-EN_OUT1 Slot Assignment from Slot O to Slot 11
Def/EE 5Fh R/W EN_OUT4-EN_OUT2 Slot Assignment from Slot O to Slot 11
Def/lEE 60h R/W EN_OUT6-EN_OUTS5 Slot Assignment from Slot O to Slot 11
Def/lEE 61h R/W EN_OUT8-EN_OUT?7 Slot Assignment from Slot 0 to Slot 11
Def/EE 62h R/IW EN_OUT10-EN_OUT9 Slot Assignment from Slot O to Slot 11*
Def/EE 63h R/W EN_OUT12-EN_OUT11 Slot Assignment from Slot O to Slot 11*
Def/EE 64h R/W INS Power-Good (PG) Thresholds
Def/EE 65h R Manufacturing Revision Code
Def/EE 66h-93h — Reserved
EEPROM 9Ch-FFh R/W User EEPROM
*(IEMAX16047A

FE: ExtfURY R A @& B A fr s, Default (CLEA T I 6 HY 77 77 %, EEPROMACZEEPROM A7t 01 B, Del/EEfCR (RIF1E
EEPROMHHI1ZE,  1J5 Shid 636 2 2L A S 09 44 Jm] A B

briicki=f=]

GENERAL-PURPOSE

PART VOLTAGE DETECTOR INPUTS INPUTS/OUTPUTS SEQUENCING OUTPUTS
MAX16047ATN+ 12 6 12
MAX16049ATN+ 8 6

PROCESS: BiCMOS
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