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TFif B S R i, DU i 2 Rl s

K BE N 1% BB 100 ADC X 6 B f A BEAT I &, FEH5 4
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+ FERTEAH PO & RoHSER i f 215
*EP = #L/E 4.

Maxim Integrated Products 1

ASCR SR GORIE L, SO ATREAFTERIE ERRER BT R . A0 — RN, R 23R
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DC-DC
S
EN GND A0 @ ;;1

EN_OUT12

GND EN
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ABSOLUTE MAXIMUM RATINGS

Vecto GND i -0.3V 1O +15V
EN, MON_, SCL, SDA, AOto GND .......ccevviiiiiinn, -0.3V to +6V
GPIO_, EN_OUT7-EN_OUT12, RESET

(configured as open drain) to GND.............c......... -0.3V to +6V
EN_OUT1-EN_OUT6

(configured as open-drain) to GND .................... -0.3Vto +12V
GPIO_, EN_OUT, RESET

(configured as push-pull) to GND ......... -0.3V to (Vpep + 0.3V)
DBP, ABP to GND ...... -0.3V to the lower of 3V and (V¢ + 0.3V)
TCK, TMS, TDI 1O GND ..o -0.3V to +3.6V
TDO 10 GND ..o, -0.3V to (Vpep + 0.3V)

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

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

e tIF 5 KB & 17 ax

EN_OUT1-EN_OUT6

(configured as charge pump) to GND ...-0.3V to (VMON1-6 + 6V)
Continuous Current (all PiNS)......ccovoiiiiiiiiiiiiici +20mA
Continuous Power Dissipation (Ta = +70°C)

56-Pin TQFN (derate 47.6mW/°C above +70°C)....... 3810mwW*
Thermal Resistance
Operating Temperature Range ... -40°C to +85°C

Junction Temperature ...
Storage Temperature Range .............cocceeeenennn,

Lead Temperature (soldering, 10s)
Soldering Temperature (reflow) ...........cocoovviiiiiiiiiie

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 +85°C, unless otherwise specified. Typical values are at Vcc = 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 ” \

Undervoltage Lockout VuvLO (Note 2) 2.85 \

Undervoltage-Lockout Hysteresis UVLOHYS 50 mV

Supply Current loc ZSt%u:t 14V, VEN = 3.3V, no load on any 38 5 mA

DBP Regulator Voltage VpBpP Cpgp = 1uF, no load on any output 2.6 2.7 2.8 V

ABP Regulator Voltage VABP CaBp = 1yF, no load 2.78 2.88 2.96 V

Boot Time tBOOT Vce > VuvLo 0.8 1.5 ms

Internal Timing Accuracy (Note 3) -5 +5 %

ADC

ADC Resolution 10 Bits

. MON_ range set to ‘00" in rOFh-r11h 0.65

(AN[;?eTga' Unadjusted Error ADCeRR | MON_ range set to ‘00’ in rOFh—r11h 075 | %FSR
MON_ range set to ‘00" in rOFh-r11h 0.95

ADC Integral Nonlinearity ADCINL 0.8 LSB

ADC Differential Nonlinearity ADCDNL 0.8 LSB

ADC Total Monitoring Cycle Time |  tcYCLE ﬁ! Eﬂhggieffuﬁ?zztfg:d (Note 5) 80 100 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)

Impedance when Enabled

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 Vv
MON_ range set to ‘10" in rOFh-r11h 1.4
MON_ range set to ‘00" in rOFh-r11h 5.46
ADC LSB Step Size ADCLsB MON_ range set to ‘01" in rOFh-r11h 2.73 mV
MON_ range set to ‘10" in rOFh-r11h 1.36
V EN voltage risin 0.525
EN Input-Voltage Threshold THENR g - g \
VTH_ EN_F | EN voltage falling 0.487 0.500 0.512
EN Input Current IEN -0.5 +0.5 pA
EN Input Voltage Range 0 55 \
CLOSED-LOOP TRACKING
Tracking Differential Voltage Sto
R ¢ ¢ P VTRK VINS_ > VTH_PL, VINS_ < VTH_PG 150 mv
amp
Tracking Differential Voltage o
Hysteresis 20 TeVTRK
Tracking Differential Fault Voltage VTRK_F VINS_ > VTH_PL, VINS_ < VTH_PG 285 330 375 mV
Slew-rate register set to ‘00’ 640 800 960
Track/Sequence Slew-Rate Rising Slew-rate register set to ‘01’ 320 400 480
) TRKsLEW - — V/s
or Falling Slew-rate register set to ‘10 160 200 240
Slew-rate register set to ‘11’ 80 100 120
Power-good register set to ‘00,
VMON_ = 3.5V 94 95 96
Power-good register set to ‘01, 915 95 935
VMoN_ = 3.5V
INS_ Power-Good Threshold VTH_PG - %VMON_
Power-good register set to ‘10’ 89 % 91
VMoON_ = 3.5V
Power-good register set to ‘11,
VMON. = 3.5V 86.5 87.5 88.5
Power-Good Threshold o
Hysteresis VPG_HYS 0.5 7VTH 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 Q

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 \%

Output-Voltage High (Push-Pull) ISOURCE = 100pA 2.4 V

1

Output Leakage (Open Drain) louT Lkg | GPIO1-GPIO4, Vgpio_ = 3.3V 1 pA
GPIO1-GPIO4, Vgpio_ = 5V 22

EN_OUT_ Overdrive (Charge

Pump) (EN_OUT1 to EN_OUT6 Vov IGATE_ = 0.5pA 4.6 51 5.6 V

Only) Volts above VmoN_

ET%OD;JT_ Pullup Current (Charge ICHG_UP S;Z:S_p:o:v\e/r up/power-down, 45 6 UA

Egg;gg?:f;lgown Current ICHG_DOWN \[/)gl:g_p:\évsr up/power-down, 10 UA

INPUTS (A0, GPIO_)

Logic-Input Low Voltage ViL 0.8 \

Logic-Input High Voltage VIH 2.0 \

SMBus INTERFACE

Logic-Input Low Voltage ViL Input voltage falling 0.8 Y

Logic-Input High Voltage VIH Input voltage rising 2.0 vV
Ve shorted to GND, SCL/SDA at OV or 1 1

Input Leakage Current 3.3V pA

-1 +1

Output-Voltage Low VoL IsINK = 3mA 0.4 \

Input Capacitance CIN 5 pF

SMBus TIMING

Serial Clock Frequency fscL 400 kHz

Bus Free Time Between STOP tBUF 1.3 us

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 us

Data Setup Time tSU:DAT 200 ns

Output Fall Time toF 10pF < Cpys < 400pF 250 ns

Data Hold Time tHD:DAT Receive 0 us
Transmit 0.3 0.9

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
$Ellt’a-g\e/|8’ TCK Logic-Low Input ViL Input voltage falling 0.55 %
Egllt’aTg’ZlS’ 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 2.5V, ISOURCE = 200pA 2.4 Vv
TDO Leakage Current TDO high impedance -1 +1 pA
TDI, TMS Pullup Resistors Rupyu Pullup to Vpep 7 10 13 kQ
Input/Output Capacitance Cio 5 pF
JTAG TIMING
TCK Clock Period t 1000 ns
TCK High/Low Time to t3 50 500 ns
TCK to TMS, TDI Setup Time tg 15 ns
TCK to TMS, TDI Hold Time t5 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 twRr (Note 6) 10.5 12 ms

Note 1: Specifications are guaranteed for the stated global conditions, unless otherwise noted. 100% production tested at Ta = +25°C
and Ta = +85°C. Specifications at Ta = -40°C are guaranteed by design.

Note 2: VyyL0o 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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NLOCT Y LN Ay

: tSU.DAT — ! '<—

1
tsu:sTA -<>'

—>l <—tHD DAT tsu:sT0 <—>

| t |
: . LOW : ! : <—> tHD STA !
w N 4N & U
. . VotHEH . . .
: | 11— ! : : :
tHD:STA—»E 54— —>E E<— N E E E
T ' i i T T T
START REPEATED START STOP START
CONDITION CONDITION CONDITION CONDITION

& 1. PC/SMBushitFIE

< i >
< >
1
1
[ t » ' i3 o
< >la >
1 1 1
1 1 1
1 1 1
TCK Eii % %
1 1 1
1 1 1
1 1
1 1
| ta | t5
! -~
i : l :
| 1 1
! | |
7DI, TMS '
! 1 1

TDO % }

2. JTAGHT/F[E

MAXIN 7

6109 LXVIN/ZV09LXVIN



MAX16047/MAX16049

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

BT (EFFIE

(Vce = 3.3V, Ta = +25°C, unless otherwise noted.)

Ve SUPPLY CURRENT NORMALIZED MON_ THRESHOLD NORMALIZED EN THRESHOLD
vs. Vcc SUPPLY VOLTAGE vs. TEMPERATURE vs. TEMPERATURE
40 — . 1010 5 1.030 2
Ta=+85C~_| : 1008 5 105 5
30 5 9 : 1020 :
30 L S 108 * S :
. o 1
Th=425°C 2 100 2 1010
25 —gpe—— AT E € -
z Th=-40°C =) 1002 = 1005
= 20 2 1.000 o~ ~ S 1,000 -
= 2 o9 | & 099 A
19 = = 0990
= 0.99% =
10 = S 0.985
S 0.994 0980
05 0992 2.8V RANGE, HALF SCALE, | :
' PUVTHRESHOLD | 0975
0 0.990 — 0.970
012345678 91011121314 45 30 415 0 15 30 45 60 75 90 45 30 15 0 15 30 45 60 75 90
Vee (V) TEMPERATURE (°C) TEMPERATURE (°C)
TRANSIENT DURATION NORMALIZED RESET TIMEOUT PERIOD
vs. THRESHOLD OVERDRIVE (EN) vs. TEMPERATURE
160 - 110 g
140 N é 1.08 %
_ \ E: 5 106 E:
Z 120 \ 2
= = 104
o —
2 8 N = 100 —
= N g
= N S 098
& 60 \ =
= N Z 0%
= 40 N 2
0.94
20 0.92
\\_--_-
0 0.90
1 10 100 45 30 15 0 15 30 45 60 75 90
EN OVERDRIVE (mV) TEMPERATURE (°C)
MON_ PUV THRESHOLD OVERDRIVE OUTPUT-VOLTAGE LOW
vs. TRANSIENT DURATION vs. SINK CURRENT
160 o 0.40 .
] DEGLITCH = 16 : / // 3
140 |T= g 035 / g
Z 120 - < 0 / )
= EN_OUT
2 100 2025 RN
£ 2 \3/ // GPIO
=0
s 8 DEGLITCH =8 = 020 / -
= : =
S g = | | 5 015
= = /
E DEGLITCH =4, 3 010
20 0.05
\ | DEGLITCH=2
0 ‘ ‘ 0
10 175 340 505 670 835 1000 01 2 3 4 5 6
THRESHOLD OVERDRIVE (mV) SINK CURRENT (mA)
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BT (EHFIE(5)

(Vce = 3.3V, Ta = +25°C, unless otherwise noted.)

OUTPUT-VOLTAGE HIGH vs. SOURCE OUTPUT-VOLTAGE HIGH vs. SOURGE ADC ACCURACY
CURRENT (CHARGE-PUMP OUTPUT) CURRENT (PUSH-PULL OUTPUT) vs. TEMPERATURE
6 2 2.70 2 1.0 °
N .o
5 3 265 : = 2
s \\\ s = ES j::, 0.6 B
- B - S 04
S 4 S 260 \ &
o o o 02 FTFS— —
= 2 =
S 3 S 255 8 0
2 g g
5 = = 02
E 2 Z 250 N -
= 5 = -04
o ° S 06
1 245 ‘
\ 08
0 240 N 10
0 1 2 3 4 5 6 7 0 100 200 300 400 45 30 15 0 15 30 45 60 75 90
SOURCE CURRENT (uA) SOURCE CURRENT (uA) TEMPERATURE (°C)
FET TURN-ON WITH CHARGE PUMP TRACKING MODE
MAXM MAX16047 toc12
............ T —_—
Ll Lo VEN_ouT_ FOUUU OO SRS
10V/div C NS4
ov
VS0URCE i
Vfdiv Vidv
ov
E L e IDRAIN
Lo : : Lo 1A/div o
0A
20ms/div 20ms/div
TRACKING MODE WITH
FAST SHUTDOWN SEQUENCING MODE
MAX16047 toc13 MAX16047 toc14
T e T
INS4
/ INS3
R N R
,/|N51 Gl 0o
3 e 1 1
20ms/div 40ms/div

MAXIN 9
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(Vce = 3.3V, Ta = +25°C, unless otherwise noted.)

10

ADC INL (LSB)

1.0
0.8
0.6
0.4
0.2

-0.2
-0.4
-0.6
-0.8
-1.0

MIXED MODE

MAX16047 toc15

+ 1V/div

o 0V

20ms/div

ADC INL

IAX16047 toct

0

128 256 384 512 640 768 896 1024
INPUT VOLTAGE (DIGITAL CODE)

ADC DNL (LSB)

NORMALIZED SLOT DELAY

1.0
0.8
0.6
0.4
0.2

-0.2
-0.4
-0.6
-0.8
-1.0

1.05
1.04
1.03
1.02
1.01
1.00
0.99
0.98
0.97
0.96
0.95

ADC DNL

BT (EHFIE(5)

IAX16047 toc16

0 128 256 384 512 640 768 896 1024
INPUT VOLTAGE (DIGITAL CODE)

INTERNAL TIMING ACCURACY

vs. TEMPERATURE

IAX16047 toc18

-45 -30

15 0 15 30 45 60 75 90

TEMPERATURE (°C)
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5| B B
51 AW Ih&E
MAX16047 | MAX16049
ADC W5 HL FEfir A . 3 e B 27 77 29150 B 5 — MON_ I ADCHir AJEH, MR 5 A
1-8 -8 MONT-MON8 | Apcasess, ATl it PCaLITAGH: M L.
ADC W R4 A . I C B 2 A7 R B ADCHT A GG, Ht4: 5 A ADCH 474,
o2 — | MONO-MONTZ |y it 2C sk ITAG 5 (1L
13 13 RESET AACE R A .
14 14 20 475SMBusttbilt, POREFRAEHNE . iR L2800, AOW I3, DBP. SCLEL
SDA, DIZEARM ML, 2% PC/SMBus 25171 L1555 .
15 15 SCL SMBus & 1T £ A .
16 16 SDA SMBus 5 17508 T U i A/
17 17 ™S JTAG AR 2 e 4%
18 18 TDI JTAG Mo iy A .
19 19 TCK JTAGI LA 4.
20 20 TDO JTAG R Hfi i s
21, 40 21, 40 GND Hi, KT A (1 GNDIE R — iR .
22 22 GPIO6 38 % A/ . GPIO6FIGPIOS L & o H I sl i ot . & I th s T-& T 1

WfE. GPIOST LAFC & NE T 1% A(WDI), GPIO6H: & W& 1Sk Hi(WDO). GPIO6

W DIBCE T4 & U815 D Rg, 8 i EEPROM L & GPIOSHIGPIO6, &2 %A/

23 23 GPIO5 B HERSY
o4 o4 EN B REA A . FI KT 0.525V (BRI TR A FL IR B RE T A i . 4 EN FREEIET
0.5V (WIUENT, Mk CWidfe, Bra b st k.
9-12,
25-36 25-36, N.C. WA TR, RMEiEE.
53-56
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5| Bl B (4E)
518 A IidE
MAX16047 | MAX16049
37 37 ABP PIEBBIILL RS 3% . R — A InFRe & 254 ABP 2% #% £ GND. ABPXTMAX16047/
MAX 16049 g P L i b EL R 22 F ABP X AT ] Zh R LIS fHE H
38 38 Vee A, A=A 10pFF & A K Ve 3575 £ OND.
W HRREL T HLUR 25 %, SR A — > IpF R & 25K DBP 2% #% 2 GND. DBP JEEPROM f7-fifi# +
39 39 DBP PR HBIE L L F 24 ] S R A R LT RS, S PR A SR LR . BT A R
HLADBP N2, AN DBPXHT AT SR s ik e .
A A . GPIOVAT DARC & b i A . T PERIR BE AR MG L . TR/
41 4 GPIO1 Eﬁzﬁ%&%ﬁtﬂﬁ%iﬁﬁ&%ﬁﬁtﬂﬁ%m i@ EEPROMC B GPIOL, %% il JHi A/ i
ihar .
W A 2. GPIO2 AT LARC & B i A . AT FERIR BRI MG L . TR
42 42 GPIO2 Eﬁz%#&%ﬁtﬂﬁ%*ﬁﬁ&%ﬁﬁtﬂﬁ%m i@ EEPROMAC & GPIO2, 1522 il s A /4 i
ihar .
A 3. GPIO3 AT AR & ohiB i A . F T PRER BE AR MG LR . TR/
43 43 GPIO3 ﬁ&%?ﬁ%ﬁtﬂﬁ%ﬁ/?&%iﬁtﬂﬁﬁﬁuc i@ EEPROMAC & GPIO3, 152 2% i i A /4 i
HhA>.
3T A 4. GPIOAW DU # AR 4B A« 1T SRR ER 3R WAL . FF R/
44 44 GPI04 RS 7~ Ay H T O /A 1 i i 11 . GPIOAHR BT DATC B 91 B - 2 1) F-3h B L, MR.
i# 1t EEPROMC B GPIO4, 1554 il FHAH A/ HiE64 -
EN OUT1— i, EN_OUTI-EN_OUTG6 AJ LA B Ao L P A A R L P A A0 A, T I s A i 1
45-50 45-50 EN OUT6 X} EEPROM#EATZMFE . K+ EN_OUTI1-EN_OUTORC & My s fif 2 v i, i tE 5 1 ol W A A
- FLESV (Vo + 5V). EN_OUTI-EN_OUTAt A LA F HI R B .
EN_OUT7- n . e e e s b
51, 52 51,52 EN OUTS fih, EN_OUT_nJ Lk & K F A2 s P A GRS, FFiRsk i s .
53-56 — Em—ggﬁg it EN_OUT_ AT LAifk B ARG By A A s A OB 4, TP iR it
_ . EP BES, MEPEEZEGND. FEANEBHEGND, EPA] LURE R H A I/ A, 1R S HhGE .
RIS AR 32 B e -
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P<1
IHEEHEE
Vee
MAXIMN
MAX16047
MAX1604 __
6049 FAULTE
EN —] ¥ —
N AU
LOGIC T
Vi N —- <R GPIOT
B DIGITAL COMPARATORS > ¢ MARGIN GPI02
NONVOLATILE o
—1 FAULT EVENT \ Y Wl 3 GPI03
LOGGER | WATCHDOG [ 8
TIMER WDO o GPIO4
[t Bl il 1 ,5
! ! FAULTPU GPIOS
: ! :mg; GPI06
MONT— | - )
MOoN12 \Slgkmé > A[:g_(le/IR) > REGA|g$ERs herers | CL?F?%E([I)KLE(F)(OP INS3
(MON1- AND MUX X REGISTERS | | INS4
MONS) ! !
' RAM | \
! REGISTERS !
Y EN_QUT- EN_OUT—
—> EN_OUT4 EN_OUT12
EEPROM A4 SEQUENCER hd (EN_OUT1-
REGISTERS EN_OUT8)
B RESET
12C SLAVE
NTERACE JTAG INTERFACE
GND A0 SDA SCL TMS TCK TDI TDO
(') MAX16049 ONLY.
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'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«

T HFiEes 1% A
ADCHEH 45 R i AADCHE:#EE . IEW T/EHANE], ADCH#EE AXBHFE. Haffa0Fh£rllh
(FFAE#8100h Er17h) 14 ADC iy A5 I (MON1-MONI2).
5 S || RO, A S T R
GPIO¥## v b
(#71 11Ah % 11Bh) GPIOMRZEE R, HT BiI =64 — GPIOMIRE.
ADCG 15 #% A o > St 1A £ E
(AP ety | ADCHAHUEGE, R N A KR A
A PEFEAR TR R A B B A TAE . e iEsie s g s, Bl ik
(FFFF2814Th £ 14Ch) (r4Fh). i FH 3577 25 r48h 2 rACh 3£ fil & W BE 38 7 O iRk 25
GPIOit & I8 A I B A R . GPIOBCE A FahE i A . MBS LA . B e 4
(717 28r1Ch £ r1Eh) i AFE SR A RS R R A S DA S TR B R B Y A/ R R ALINS ).
I AR T TR AL FEFI R RN TR, ADCH 448 B 577 e X B b AR T TR #E 17 Eb 8 . MON_
(FF A7 123h 2 r46h) ERRLTIPRAE, il & B BEFE 7w
w
iy T A AT AR T, TR A T A RO AR TFIR S
(2717351 1Fh 2 122h) EN_OUTI-EN_OUT6 i fit. & Hy 14 8 4 H, EN_OUTI-EN_OUTA4 ¥ i fic & o [ FR PR 5 .
RESET A b i RESET. FAULTIMIFAULT2fii tHBC & . 1% B RESET. FAULTIFIFAULT2 ¥ i 3 2 Gk
(FFfF#8r1Sh & r1Bh) DL B AT g T — A A
AT | AR AR 7 SOn S S QOps E 169, A7 RS
st o B LTI I L
Software Enable f1#4 & i 27 17 25 r4ADh1X & Software Enable{\f, JEFETE IR FIR IEASE . (#H8/2E 1F4 & 1877
(774 r4Dh) i E/ZE 1L 110 AR e/ S B
I 1R . 2
(31751550 it & GPIOS #IGPIOG I & 1 T Th ik
[T EA T TR BB ST B ADC e 285 SRAN B B FRL IRAR AR . & 2B Se SRR, bl s S AR il SR A il
(37 47 22100h & r0Eh) TFoX BRI
BEPROM Jfl 7" EEPROM
(247 219Ch % 1FFh) i " EEPROM.
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121818/8181E EEPROM Al BIE R 45 & FE 28

L

e TIE

MAX16047 ¢ 2 7] [FlH & B2 3% RS E, MAX16049 5 %
AE MR ARG HE. JHEhE, WRENERHHT, Software
Enable (i #H 0, WIEBLEEE A IGER NI — B A
B2 s L, 10487 ADCF: W I i A 400 1 4%
O ECEL R, AR MR TR . ZHEE S
BOCRL— W (Bt 8.3ps), I ERZH L OIS g R 5
e A AN R R TIBR #E4T Lh s . 2 i 4 45 S48
WE BT IRRIS, AH R A9 5 e ml DAL N & A d ke . o] DUR
2P A G B R . Ak, AT DO SRR E AT
BC&E, D& AR 2 R ibsic s 4%, 1ot a0 i A T s s
B B35 AEEPROM, FHXIHHE#HTERY", LABH IEE A
BERR A .

MAX16047/MAX16049 [&] i $2 At 12C/SMBus FIITAG & 474
[, FATiin 25/ 25 FIEEPROM, AEAa7 i H e {5 — Fif
. o Tt axX Se gz O X N BRAE it R 00 DT [ 44, 1F
2% PC/SMBus #2517 # O ITAG B 17 07585y . 4%
PRI 3T, BRI 2CHITAG v A #8137 1]

T RAM % 17 #5 EPOR (LA 1) I AU B IA R BN 07 .
MV eeiB§12.85V (Fe KA K A B (UVLO) TR B ™= A=
POR. PORHY, #HMFriaEashHEriafE. ERshHridfE
W, BRI A M A DA B 1R 4E A ks, EEPROM ) 4
REHB % EMF A4, B, Reg@dpirEn
P MAX16047/MAX16049. J3 3hid FE 45 Semf ]y 1.5ms,
o5 et ds, HEATIER T/E. RESET/AEE s A
RHF, FERSIERE, A g iEmEELT&am
[T BR T R P B, 7 A R S ] 3T PR R R R A FR
JEEhA], GPIOMIEN_OUTH N & A,

MAXIN

e tIF 5 KB & 17 ax

155 EEPROM

MAX16047/MAX 160497 fit a5 Kl 43 5 3 J 57 T TE , BRIATT

1 B POR B B IA L B AT RE R, &7 s TA ThRE I T

B PR A A ADCE B2 B . GPIO fiy Al H 2

fi#%. #xJa, EEPROMTUIH @& T i A 70 15 B L

R AR A7 0SB B0 R R P e B, 1B B % AR A7 Ak gt

FhE - FHERIENIEAEE.

EPAT BB g, EEPROM (r0Fh £ r7Dh) i P 25 4 1 3

2R\ TR (1OFh 2 17Dh). EEPROM T [ ¥ 2 77 #8100h 2 rOEh

BT RAF RS A

WL ITAGHIZCE OV M F A 34T - & — 3 DR Atk

PR RSB R — T A4

* 98h(I2C)/09h(JTAG)—HI# £ I & T i, 99h(I2C)/0Ah
(JTAG) DI 21 2RI\ T

* 9Ah(I2C)/0Bh(JTAG)— ] #: 3| EEPROM T i, 9Bh(12C)/
OCh(JTAG) )46 21| BRI\ 71 1] .

152 % PC/SMBus #2171 8 JTAG B 17 L1657«

[y
Voo a3V 2 14V i B X MAX16047/MAX 16049 fit i, ,
KA 10pFRAR Vo i Bt . B P #F 25 ABP
FIDBP A28 H B A B = L B it e, R 22 I ABPFIDBP
AL
ABPJZ2.85V (B EIME)FI AR, A ANFPBIIHE EAtH . R
FH— A~ 1P R & 25K ABPHi 25 % £ GND,  HL A W R A]
GEETSUR TRLae
DBPJEN#E2.7V (MRME ) 2%, EEPROM FI4L - Hi %
DBPftHL. T A s B LIDBP A S %, 4] 4 f b
T & O FELTRT 2% i ESE, DBP Ay PR R A 2 4 AL ACERL
F A —AN 1pF R 28 B 254 DBP#ii HH 55 4 £ GND, LMW R
AIRESEIT AR IR 2.
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MAX16047/MAX16049

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

eI Z XU EET Far

1&g
KT I AHEF R IR RE I T fE . ENH TR T
0.525V, r4Dh[0]/Y Software Enable 2 51% & N 0° . %
W 3 A% WS RERT, #FENFLE 0.5V LLF 28 Software
Enable L& N ‘1", {ESH R /REHHREME E . W
A HEN, #HiE$H: 2 ABP.

R 1. EEPROM# - {EREET B

IR E R R & AR R, EN_OUT_ % 4 57 Bl G187
HENMPRETE K. R TAEFEA B, fil & ENEL
filh & Software Enable i RI ] iEBRAUEIRA, — HEERS
TH 2R 0V 5 J B4

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
0 = Early warning thresholds are undervoltage thresholds
1 = Early warning thresholds are overvoltage thresholds

Watchdog Mode Selection bit
0 = Watchdog timer is in dependent mode

1 = Watchdog timer is in independent mode

[7:4] Not used

BB JEH A

MAX16047/MAX16049 2 44t #5102 ADC T M I MON_
HLEH A, PIERZ 16 5 T4 U6 21 M 0 12 36 g A 10— %
ST R — U 0 Bt I B 100s (MU (E), 450 SR BRI
KA N8 3ps. B2 LA MAE LR, 1007 ADCH AL
AR, RS R R T A . ADCH
Wock AT GEAE D R VU 3 A7 2§ r00h £ r17h ), Al 12C
BITAG F A7 LB ADCH L 1. 152 % [2C/SMBus
FER BT OSITAGHE TR OFSY, T Vi Y& 7T
ipRESAIIFEP SN

MAX16047 $2 {1 12 #& % A MON1-MON12 i F Hi /& W il ;
MAX16049 42 {18 #& iy AMON1-MONS T Hi JE i . af
DATEAF A7 45 10Fh 2 rl1h (S W3R 2) % ik B & i i A B RN

16

JEHE . HMON_ALE A4 E -8 118, ARUEIMMON_H
JE, WARHATH, ZE AMSASE IEX A L,
DT 46 58 7 78 BR RGBS [E] . X Be iy A RS BE FH SR il % i
R

BF RN R B = AT gee TR it . REFITE ]
R, ATDAFEc4Dh2]H ¥ i B W R ESGE TR . 52
A REER Sy, T R R TR B M EAE R . AT
FHHER Y NS FAT 58 . 1007 ADCHY 8 7 MSB #% e
GRS E. RIEMTR#EFTL.

Xof F WA R 3 R A4 DL RAT AT s A 0, MON_
BN B R E R . E B % HEFESY, T A
ACMON_faf A RIS 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 0to 2.8V in 2.73mV steps

10 = From 0 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 0to 2.8V in 2.73mV steps
10 = From 0 to 1.4V in 1.36mV steps

- 11 = MONZ2 is not converted or monitored
0

MONS Voltage Range Selection:

00 = From 0 to 5.6V in 5.46mV steps
[6:4] 01 =From 0to 2.8V in 2.73mV steps

10 = From 0 to 1.4V in 1.36mV steps

11 = MON3 is not converted or monitored

MON4 Voltage Range Selection:

00 = From 0 to 5.6V in 5.46mV steps
[7:6] 01 = From 0to 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 0to 2.8V in 2.73mV steps

10 = From 0 to 1.4V in 1.36mV steps

11 = MONS5 is not converted or monitored

MON®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 0 to 1.4V in 1.36mV steps

1on 11 = MONG is not converted or monitored

MON?7 Voltage Range Selection:

00 = From 0 to 5.6V in 5.46mV steps
[5:4] 01 =From 0to 2.8V in 2.73mV steps

10 = From 0 to 1.4V in 1.36mV steps

11 = MONY is not converted or monitored

MONS8 Voltage Range Selection:

00 = From 0 to 5.6V in 5.46mV steps
[7:6] 01 =From 0to 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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MAX16047/MAX16049

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

MON9 Voltage Range Selection*:

00 = From 0 to 5.6V in 5.46mV steps

01 =From 0to 2.8V in 2.73mV steps

10 = From 0 to 1.4V in 1.36mV steps

11 = MONB9 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]

MONT11 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 = MON11 is not converted or monitored

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

*XFEMAX16047

18
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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

O0Ah [7:0] MONG6 ADC Conversion Result (MSB)

0Bh [7:6] MONG 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] MON8 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)*

15n [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 FEMAX16047

MAXIN 19
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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

M . S B RIBZRSWAFarIChEr1Eh, TR

MAX16047/MAX16049

GPIO1-GPIO6 /& 1] 4w #2138 F % A /% it . GPIO1-GPIO6 7]
BCEANFohEMEA . MR A B0 E N 2% f

N DA RSB A A 5 R G B i S A PR

=4 BRIOMEF =&

& GPIO1-GPIO6 WY1 ELM1E . -

REGISTER/
EEPROM ADDRESS BIT RANGE DESCRIPTION
[2:0] GPIO1 Configuration Register
1Ch [56:3] GPI102 Configuration Register
[7:6] GPIOS Configuration Register (LSB)
[0] GPIO3 Configuration Register (MSB)
1Dh [3:1] GPI104 Configuration Register
[6:4] GPIO5 Configuration Register
[7] GPI06 Configuration Register (LSB)
1ER [1:0] GPI106 Configuration Register (MSB)
[7:2] Reserved
#5. GPIO#&R
CONFIg:::_ZATION GPIO1 GPIO2 GPIO3 GPIO4 GPIO5 GPIO6
000 INS1 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 | FAULTT1 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 | FAULTZ2 output
101 Logic input Logic input Logic input Logic input Logic input Logic input
110 o - . o o Open-drain
WDO output
111 — — — MR input WDI input %mzl?put

SR B I GPIOBL &, ANEEHGPIOVE & X Yo(F .

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

e tIF 5 KB & 17 ax

BB [EEREF 1R T(INS_ ) INS_ 3 Heth nT DA FIVE PR R B IE A9 100Q R, AnSFRINS_
GPIO1-GPIOA T B % (A M 3R M5 A(INS_), TP EEEA L, O] AERIR. B E 4B T4 AR Y AL
IRBRER. K ShHBn Y EMOSFET (UM S0 & 0 PR 3R E:  BEAE MHIZIEE, WEHRI2.
JEN_OUT_#HEH:, $INS_#i A 5MOSFET B A% AH % , . e
gméﬁ,m%; B, KINS_fM A5 AR B ER N
s N . U GPIO1-GPIOG IR B 2438 i A/Hr H a1
BRI 5 LA B R R Ay L O\ -GPIOGRC B il ViR Al i Y
N o - X o WL rIANE AGPIO; FIfEH AR, Mr1BhistBUE(HE . 517
INS_, F#EHIEHKEN_OUT_HE. EW TIERET, N N > S £
o . g N #r1Bhoy HIE3Ffray, 12 % K6 T GPIOE M2 i A/
6 INS _FHE R B R L e, 300 3K 8 L Ol 2 ) LR T o L I A £ e
ot e o i P RS ERERE . FAMSIAVHIrIBhE AL T8 R
. T AR A LU INS_ EMON B T p i of S EEPROMAS L
BRI, 52 2% R ERAR Y - S ’
% 6. GPIORYHI N/4i H ¥R
EXTENDED PAGE
ADDRESS BIT RANGE DESCRIPTION
GPIO Logic Output Data
[0] 0 = GPIO1 is a logic-low output
1= GPIO1 is a logic-high output
(1] 0 = GPIO2 is a logic-low output
1= GPIO2 is a logic-high output
2] 0 = GPIOS is a logic-low output
1An 1 = GPIOS3 is a logic-high output
(3] 0 = GPIO4 is a logic-low output
1 = GPIO4 is a logic-high output
(4] 0 = GPIO5 is a logic-low output
1= GPIO5 is a logic-high output
[5] 0 = GPIOB6 is a logic-low output
1 = GPIOB6 is a logic-high output
[7:6] Not used
(0] GPIO Logic Input Data
GPIO1 logic-input state
[1] GPIO2 logic-input state
1Bh [2] GPIOS logic-input state
[3] GPIO4 logic-input state
[4] GPIO5 logic-input state
[5] GPIOB6 logic-input state
[7:6] Not used

MAXIN
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MAX16047/MAX16049

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

Any_Faultii FEANTUE SRy, b & AR B . A AR IShE

GPIO1-GPIOATT DAL & y 5B AE X O (G L A e r18h IR EFAULTUMFAULT2 AL TR, 155
SR . M AR . KRS TR BT
[N, S Sk o A

SR A e T 2 B MON_, Y4 — % 5 & 5% MON_jiii
PR B 9 1D PR PR AR, K A e i A e i

FAULT1FIFAULTZ2

FAULT2. X FRrkfEmmA, Hsl— Rz mdk. K

xR7. FAULT1fAFAULT2 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
- [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 MON6
[6] 1 =FAULTT is a digital output dependent on MON7
(7] 1 =FAULTT is a digital output dependent on MONS8
[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
16h 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 = FAULTZ2 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 MONG
(6] 1 = FAULT2 is a digital output dependent on MON7
(7] 1 =FAULT2 is a digital output dependent on MON8

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
X EMAX16047

A& LB (FAULTPU)
GPIOGHE & Ay “ W % b Fy” %y s F T 48 7 b B B G i
FErb R AR . XSRS, BT EN_OUT_HL H#k i
1, SRR 7 %2 JE % EEPROM, 155 % g0 04y .

MARGIN
GPIOGHL & WK FL A 2 I MARGIN iy A . 47516 [0 R
LR T 805 T TP 2 i ¥ MARGIN 9K 5 A HL P, af
DL & AR RS S . IE% TAERE, ¥ MARGINUK )8 &
HF-.
MARGINH#Z K & r4Dh[ 118 17 B, fff fE# & 8T ShhE.
FAULTI. FAULT2. Any_Fault FIRESET 4l 75 4 AR %5 .
I PR R 4 2, S SR

FHE I (MR)
GPIOARC & MK F A FhE M A, MR. ¥MRUK3)
WAREESE, Ml R RESET & 7. MRMAR FE Bk A 2| & v o F
J& , RESETZE T %4 1 52 0 #8 I & 30 P9 ATD 7 A 5 11K FLST-
ST B E AR A IR 8152 % RESETH) -

MAXIN

&[T/ (WDI)Fig 4 (WDO)
¥ r1Eh[1:01F1 35 /7 25 r1Dh[7])% & N 1107, B & GPIO6 K
WDO. #ErlDh[6:4]% ‘1117, [ & GPIOSAWDI. WDO
SR HCF A R IR IT B, S T & 0 e i 8% TR
WIVEANE B S % &1 T ERT #7585) -

Al 45725 4 (EN_OUT1-EN_OUT12)

MAX16047 645 128 ] gm e s, MAX16049 645 8 % 1] 4
FEE . X LB e % 4 2 DC-DC a3 LDO HL I 19 i GE
ENYA, AT UITE A RIR ER s A R i R
FRIEMOSFET R MR . o] 2 1 it C & 46 (IRFFA K
o AR PR EER fi . EN_OUTI1-EN_OUT41
A DARC B W AR EE, EN_OUT1-EN_OUT6 ] A H Aiff 32
Wi, WAMKBEINGE. # AT FE8r1Fh £ r22h i E
i, TR EEN_OUTI-EN_OUT12 W45 BiE &%
%8.
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MAX16047/MAX16049

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

%8. EN_OUT1-EN_OUT12fit &

REGISTER/
EEPROM
ADDRESS

BIT RANGE

DESCRIPTION

1Fh

[2:0]

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

[56:3]

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

[7:6]

EN_OUTS3 Configuration (LSBs):

000 = EN_OUT3 is an open-drain active-low output

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

010 = EN_OUT3 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_OUTS 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_OUT12fid & (4%)

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

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

111 = Reserved

EN_OUT5 Configuration:

000 = EN_OUTS5 is an open-drain active-low output

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

010 = EN_OUT5 is a push-pull active low output

011 = EN_OUTS5 is a push-pull active-high output

100 = Reserved. EN_OUT5 is not usable for closed-loop tracking.

101 = EN_OUT5 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]

[3:1]

20h

[6:4]

EN_OUT®6 Configuration (MSBs):

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

001 = EN_OUT® is an open-drain active-high output

010 = EN_OUT® is a push-pull active-low output

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

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

110 = Reserved

111 = Reserved

EN_OUT?7 Configuration:

00 = EN_OUTY7 is an open-drain active-low output

21h [3:2] 01 = EN_OUTY7 is an open-drain active-high output

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

11 = EN_OUTY7 is a push-pull active-high output

EN_OUTS8 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_OUTS8 is a push-pull active-low output

11 = EN_OUTS8 is a push-pull active-high output

EN_OUT?9 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

[1:0]
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eI Z XU EET Far

%8. EN_OUT1-EN_OUT12fid & (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

*FEMAX16047

BRI E
EN_OUTI-EN_OUT6R] DA FIAE & I f ff R i, SR Bho 4
AhEn YHE MOSFET . 7EHEFF31R], DUk b5 20 & 1Y
EN_OUT_%i tH fE 96 $2 fLop AR IK sh e it , & 2 H R A
M FMON_= H 5V, RLFE 43R 8 4 fn {418 MOSFET . 4|
fn, EN_OUT2 EFH#|EMON2 & HSVLL FHE, % T
FLRHEFF VR0 (5 BE 2 25 HE/F50 4

R EREE TAE
EN_OUTI-EN_OUT4 W DA TVEFE I IR Bt =, HE & A
FREREERT, EN_OUTI1-EN_OUT4 & £ REG UK 5h4 4 ifn 14
FEMOSFET 1M . XF TP IRES, ¥ GPIO1-GPIO4 T &
SR ARG £ A(INS_), FF45 4 EN_OUTI-EN_OUT4#0
MONI-MON4 — 2 i, 152 HIF R ERTRSY -

26

HFiwq i E
P & o e N, AR S50V (BR4EXE, EN_OUTT-
EN_OUTI12)812V (s K#E%f{H, EN_OUTI-EN_OUT6)4t
FOHL R 2 [A] % B2 — A A0 ER U BE . bR FL B 9 R B L
DT I U i S BT R Y A R R DA U VE R AL, F
T R T DATC B O R R

R HEE

MAX16047/MAX16049 ) 7] a2 i 1 BC & 0 #E39% fa 1S 15T
AR 2mA B . B 100 A FL I -

_FEEBTEN_OUT_#t7s
BVee MOV BT TAEH ER), EN_OUT_%i i 7E Ve i
2AVZ HI A E R, WS, EN_OUT_#ALT i it & ik
A, BEEK3ME 4. RESETE & 5% A 2RI %
i, W — A~ 10kQELE R 2 Ve, ME3ZFIEATR.
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e tIF 5 KB & 17 ax

IMAX16047 figO:
T T

Vee
2V/div

- Jov
RESET
- v
~Aov
EN_OUT_
2V/div
ov

20ms/div

MAX16047 fig04

Vee
2V/div

ov

RESET
2V/div
EN_OUT_
2V/div

otz g Y

10ms/div

3. |-/ 5 i RESETHIEN_OUT_, EN_OUT._Jif & 1% H 4
L I 1R T B B 4

HEF

B AEN_OUT_#0A — 1 aiH 2 MM GHIMON_f A, 5
T 22 i FRL U FR P R . L 4 b G FL R R SR AT
R, — B R RO L F T UAE R — HLURAT T 22 ik
ATARIRZS . EHEN_OUT_fi i A 415 FL U8 1 e Al A A
BEHREMON_fr AT, DA TR 2R A i
ALmhmt, WFEZEEHZAMON_.

HEFIT 7
MAX16047/MAX 1604944 18 2255 (1 HE Fy st Bt xst 22 i R It
TTHER . AT EHET Y, EAEN_OUT_4rAid — AR,
EFBROEN IR 11, 43 A BROAYEN_OUT_ & 84T T,
SRIG AT BCONBT BRI i, DA, EEIRpR1L. &
i 3 [&] — NI BR A 2 S EN_OUT_AJ [R]BH 4T .

BB BEUER W] H PN EBIC B HE 5 JE S (FF 77 25 15S0h 2 r54h),
Fic & 0 B 7E 20ps B 1.6s 2 (] . S [l HEFP4AI], MR 11 TF
TR 6. MAX16047/MAX 16049 1] DLAE [F B4 20 5
) HE AR P i B e, ol rS4h[4]R B . E S HE9.
F10FMFIIWEN_OUT_KFpRarmehr, DLRFI2MFEIZN
HE 7 SEH .

HEF iif BT B
{8 REJ Y MON_%ai A AT L3 BE — A~ Bt 1 1A Bt 12 S Ak it
SCRTERBRIF IR A AR . 45 A b R BB S

MAXIN

4. |/ 5 i RESETHIEN_OUT_, EN_OUT_Jif &y & # 4
BRI 2CHir i

T IS 8] P 0 200508 1) AT A T TRR DB 3 0, 0
N RHERE . B R R E SERE RE A A RS TG . TE R
FEL R EEL S IR) AN RE A Lk T IR A I . 2 i HE P S )
FiC B O T AR OT B R e R AR A EN_OUT_ B 1E
BB R A ik, 1S %R, RI10FIE 11 HTMON_IT R
SrBeh .

5F B O R X AT Aaf MON_ g A ZE AT M0, 17 02 7E ik % A o] 53
Hie B9 % 22 B, BFBROSEfF Software Enable . r4Dh[0]75 K
w0, JFHEN M E EFA£0.525VEL B, FERBRO
Hew RE B 2 A1 fl & A FE BB PROMY fg s . — e, B
B O il J7 271 1 5 S B ) FRL IR RE T

ZERY, BFBRI2 AT HUE M EN_OUT %, 12 W 43
BCAIMON_Bi A, SRIGHEA HIRZS . Gl H, BB 1200
FHI I G — B FRUR . 248k o T BB 12 1 MON_ % A
B HERENR, HEFEntdiE, Tl by,
ROFBR 123 A 4 ECMON_Ki A, Bsh B HE s 2E s & RS 5 58
A _EEHE .

B — AN 2 A b T % ST B A i MON i A W 0 E I
o, BHIETE RS R 2 BOR T R A
m, S PR AT PR3 EN_OUTL, A M i A
MON1FTMON?2 2 75 [7] 5 43 BC B B4 . 23X A6 1+,
EN_OUTIFER B3 0 i J5 238 . FERT B4 IR 4R, FERT X
A HERE S 2 B, MONTFIMON2 2425 8 31 /R [ ]
PR AT, g ik e i s i 5
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eI Z XU EET Far

FEERESET
I3 e IR 12 9 4F — MON_# A B HARERE, B

shiE NS . B ABEE5E MG, RESETAERR & 7. @it
r1Oh[6:4]% & & LB E (2 0L#21).
W

2 ENFL A 5L Software Enable . & ‘1”5, JEshiH S FE .
HBL G AW, il X RESET, 58 47 fiHAH %%

%9. MON_FIEN_OUT_HIES i H 15

B JC5. EN_OUT_[F] B I e m 3 B 1) HE P67 (r54h[4]) )
VB DU B9 G I e . FE T HE P AR K (r54h 4] 1)
T, B EMESE N RIIAEN_OUT_, MAX16047/
MAX16049 % RERTBR 11 HE 5 1L 15 /5 T G A BRI PR 10, &
B4 P B BROAIEN_OUT_IKFHe . 3545 [A] s 7 FEL (r54h[4] B
‘0, FTAEN_OUT._[A] it

REGISTER/
EEPROM BIT RANGE DESCRIPTION
ADDRESS
56h [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
58h [3:0] MONS5 Slot Assignment Register
[7:4] MONG Slot Assignment Register
5oh [3:0] MON?7 Slot Assignment Register
[7:4] MONS8 Slot Assignment Register
5AR [3:0] MONS9 Slot Assignment Register®
[7:4] MON10 Slot Assignment Register*
5Bh [3:0] MON11 Slot Assignment Register*
[7:4] MON12 Slot Assignment Register*
5Eh [3:0] EN_OUT1 Slot Assignment Register
[7:4] EN_OUT2 Slot Assignment Register
SEh [3:0] EN_OUTS3 Slot Assignment Register
[7:4] EN_OUT4 Slot Assignment Register
50h [3:0] EN_OUTS5 Slot Assignment Register
[7:4] EN_OUTB6 Slot Assignment Register
61h [3:0] EN_OUT?7 Slot Assignment Register
[7:4] EN_OUTS8 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 *
*LFEMAX16047
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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 0
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
ADDRESS

BIT RANGE

DESCRIPTION

Power-Up Fault Timeout
00 = 25ms

01 =50ms

10 = 100ms

11 =200ms

[3:2]

Power-Down Fault Timeout
00 = 25ms

01 =50ms

10 = 100ms

11 =200ms

4Eh [4]

INS1 Pulldown Resistor Enable
0 = Pulldown resistor for INS1 is disabled
1 = Pulldown resistor for INS1 is enabled

INS2 Pulldown Resistor Enable
0 = Pulldown resistor for INS2 is disabled
1 = Pulldown resistor for INS2 is enabled

INS3 Pulldown Resistor Enable
0 = Pulldown resistor for INS3 is disabled
1 = Pulldown resistor for INS3 is enabled

INS4 Pulldown Resistor Enable
0 = Pulldown resistor for INS4 is disabled
1 = Pulldown resistor for INS4 is enabled

[2:0]

Autoretry Timeout
000 = 20us

001 =12.5ms

010 = 25ms

011 = 50ms

100 = 100ms

101 = 200ms

110 = 400ms

111 =1.6s

4Fh 13l

Fault Recovery Mode
0 = Autoretry procedure is performed following a fault event
1 = Latch-off on fault

Slew Rate

00 = 800V/s
01 = 400V/s
10 = 200V/s
11 = 100V/s

Fault Deglitch

00 = 2 conversions
01 = 4 conversions
10 = 8 conversions
11 = 16 conversions

30
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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 [6:3] 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 [56:3] Slot 9 Sequence Delay
[7:6] Slot 10 Sequence Delay (LSBs)
[0] Slot 10 Sequence Delay (MSB)—see r53n[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 12.5ms
010 25ms
011 50ms
100 100ms
101 200ms
110 400ms
111 1.6s

MAXIN
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eI Z XU EET Far

HIEER R
BB BROFIRF B 12 78, MAX16047/MAX 16049 76 AT {a] B Bt
WA KR AE 0% IR R A B R IE . 5 GPIO1-GPIO4 it B S Ae 2%
HIANSD), DUWSIER BRI . AR B, fid H GPIO6 N
FAULTPU, DAE/RIRER#RE. A XGPIORAL &S %
JH 5 A RSy
XA ERER, FMONL. EN_OUT1FIINS] 3 [l 44 5 56 %
BB s f FAMON2. EN_OUT2 FIINS2 #y B A5 — AN 588
B8 s {f FIMON3. EN_OUT3HIINS3Hy 56 =4 @18 ;
{8 FIMON4. EN_OUT4 FHINSA ¥ 3, 55 10 /38 1

WWCE WA IR ERRT, K REANEN_OUT_ 43 e 21 5 % B 1
B W I A AL(MON_) AR A F BB . B4, ansEN_OUT2
ATREIRTBRS, Wl A CHMON2, %4 BE BB PR3, 3X
2 PR A T IS B - B B A6 25 (19 MION B A A 25U 7E FF 0 B B Wiy
B SCRIFFIRERES, WA b R e S & R 2 R 5T
B, A5 DUDRE fl R SRR . B TC BN PR ERER B W EN_OUT_ AN
A4 Hic 21 BRO.

PR B ) L S A R — R ) PR R R R R AR R A
O i s LB (S WL 2 BEAE AR S) . HO 5 s 4 1 A e
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
T fe R RV R k. SRS TR RERK T R
EEIFIR], (ER, ATh SR A T IR 4R 1 b FEL/ KT R S
[ P58 . AT DL r4Eh[3:0] 78 % b e/ 0 v R B e P 1)
R JE

P 3% INS_ R B F 2 () 19 22 M 330mV B, 5 & 7= AR IR
BERE, RATHARET A BWEN_OUT_, ™ AEdgmEicst.
REC & NFAULTPU, & A4 IR BB B sk K fid % GPIOG

Fl 850 s 5 R R e M TN IN'S _ FL 6 R A (MONL )L . 1F
HIMRET, B—INS_REEHIRY, HE2INS_HE
IR E i BC E 09I ZE(PG)ITRR , %1 TBR 132 & A MON_H,
R afEE 40tk i A F 4R r64h ik B PGIIR (% 14).
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+ | ADC MUX
| DRIVE

LOGIC  |—
| VTH_PG
REFERENCE >

RAMP
100Q

5. HIER IR B

— BHAGMEIPG, ~ME8nia T8 FETHMR FIIR R 2 [ 4% 35 ] 5V
(L AVEDIE M. T RLFEr4Fh[S:4)9 ik & HI R AR
T AE 100V/s FI800V/s 2 7] (2 W% 12).

ENHZ AR 8 r4Dh[0]7 Y Software Enable . & ‘1" I, JEzh%
Wt FE . an SRS e HE AL E AL (r54h[4]), HEMON_H £
REEE R, R DR LR 75 0 LR/, INS_HL R IR Bl
FEMEHR R N PR AL . L SRl W I H R Y B R
TEhIB B A MON_HLJE R Fead e, SR
PR 2 1, BT EN_OUT_HL 7 Bl hir 28 b L £
SR s 1 HE L E (O K IR BRI T A I EN_OUT_HLJE .
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MAX16047/MAX 1604942 it ] & /9 P FB100Q FHLHLH, DA FLBEL 2, W DAY AT T B AP PR R A EN_OUT 1-EN_OUTA4
PRAIEAE HS B RRE A R B 1) Pl R RS & R Y MR L2 JHIE — A, BT R X DC-DC# #2519 i H B 2 it
Prm . FhoA BT e sk S p INS_FEAE S8 F — ik b T . X FXFES, ¥ GPIOR & FINS_Hi A, BEiL
HL I FE AT BE % 30 20 i . XS TR R TE IR R TARMIE N & 100Q FHifi, {H2&, REMAEHAFRE . INS_f A%
B4, HErdBh[7:41E 1, AR FHRHEFH(F12). X 251 P U ) o
x14. BEHEZPG)ITR
REGISTER/
EEPROM BIT RANGE DESCRIPTION
ADDRESS
00 = PG is asserted when monitored VMON1 is 95% of VINS1
[1:0] 01 = PG is asserted when monitored VpMoN1 is 92.5% of VINS1
' 10 = PG is asserted when monitored VMoN1 is 90% of VINS1
11 = PG is asserted when monitored VMON1 is 87.5% of VINS1
00 = PG is asserted when monitored Vmon?2 is 95% of ViNg2
[3:2] 01 = PG is asserted when monitored VMonN?2 is 92.5% of ViNg2
' 10 = PG is asserted when monitored VpoN2 is 90% of ViNg2
64h 11 = PG is asserted when monitored V\oN2 is 87.5% of V|Ns2
00 = PG is asserted when monitored VMON3 is 95% of VINS3
[5:4] 01 = PG is asserted when monitored VMoON3 is 92.5% of VINS3
' 10 = PG is asserted when monitored VpmoN3 is 90% of VINS3
11 = PG is asserted when monitored VMonN3 is 87.5% of VINS3
00 = PG is asserted when monitored VMON4 is 95% of VINS4
[7:6] 01 = PG is asserted when monitored VMON4 is 92.5% of VINS4
' 10 = PG is asserted when monitored VMoN4 is 90% of ViNS4
11 = PG is asserted when monitored V\MoN4 is 87.5% of VNS4
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eI Z XU EET Far

A E

MAX16047/MAX16049 i % A (MON_ )& , K455 A0
FETTRR « R HETTRR DA K AT e 438 1 ok s B /R s 0 1T R o
IR H . FETFIXERA, MAX16047/MAX16049 fE % fil %
ERhb s, EEEIRGE . BESE BRI AES %k
EEPROMH . — H & SC B, S ic kv ke 4 BRI &
A A i 3 IR S R K A B I () ADC B 4 R . =R
PRIC SR A8 FE N BBEEPROM C 58 — U LR, B o7 2 107 AR
T A 0 OB B S 2 7E S5 SR b FL R FE A BB e

MAX16047/MAX 16049 He % I & 32k He A1 Rl b 44, 4
U ADC % 0 25 SRS ARG DR B bR 25 . 4 0 i A 1 FL
AR )t FETTRR S, & Ak R s Bl W A A B

=15, WFEITR

FEAR T RETTRAES, B4R EMEE. E3FF#r23h Z r46h
R E R TRR, AN IS~ . AT A A8 09 R
BHATIEW, A ZiHE Akt X A . LA
o B AT 8O0 5 P i B BRI PR AT L. W I
HE 7 B5F BL 1 i AR S R AT R I, H X Sk A 20
FEADCLE R

18 % A L (GPIO1-GPIO6) o] ARE B 4 Any_Faultfi Hi 5k
LB FAULTIAIFAULT2fii i, DAFRE /AR R . axdb
L B A O B R (R R PR R, R 1T TR .
5 T ¥ GPIORE & Al ks b v E A5 B, 2% i
A/ HER5Y -

REGISTER/
EEPROM ADDRESS DESCRIPTION
23h MON1 Early Warning Threshold
24h MON1 Overvoltage Threshold
25h MON1 Undervoltage Threshold
26h MONZ2 Early Warning Threshold
27h MON2 Overvoltage Threshold
28h MONZ2 Undervoltage Threshold
29h MONS Early Warning Threshold
2Ah MONS Overvoltage Threshold
2Bh MON3 Undervoltage Threshold
2Ch MON4 Early Warning Threshold
2Dh MON4 Overvoltage Threshold
2Eh MON4 Undervoltage Threshold
2Fh MONS Early Warning Threshold
30h MONS5 Overvoltage Threshold
31h MONS5 Undervoltage Threshold
32h MONSG Early Warning Threshold
33h MONSG Overvoltage Threshold
34h MON®G6 Undervoltage Threshold
*FEMAX16047

34

REGISTER/

EEPROM ADDRESS DESCRIPTION
35h MON?7 Early Warning Threshold
36h MON7 Overvoltage Threshold
37h MON7 Undervoltage Threshold
38h MONS Early Warning Threshold
39h MONS8 Overvoltage Threshold
3Ah MONS8 Undervoltage Threshold
3Bh MONS9 Early Warning Threshold*
3Ch MON9 Overvoltage Threshold*
3Dh MON9 Undervoltage Threshold*
3Eh MON10 Early Warning Threshold*
3Fh MON10 Overvoltage Threshold*
40h MON10 Undervoltage Threshold*
41h MON11 Early Warning Threshold*
42h MON11 Overvoltage Threshold*
43h MON11 Undervoltage Threshold*
44h MON12 Early Warning Threshold*
45h MON12 Overvoltage Threshold*
46h MON12 Undervoltage Threshold*
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e tIF 5 KB & 17 ax

Bl FH XA E
B U 80 2 ORI R A U R TS . SR AE R VR R WRFE AR RETAEMSEEEZE, TRURE
B R T A I DT R DAL, A 2 B S A A B A H Bl R0 5% R G BT A B EN_OUT_, ik i B A 2. 1)
OEIE, X HIET 2L R . g0d — E R R EEPROM iM% 14 . X T fil i G BB R O BBk AS, ESF A7
Ja AR AT SRR T BRSO Ak A A #rr48h ZrACh i B A A (R BECL(W R 17).
KA UCEH rAFR(7:6) P A TR S T4 B E (W 19). 1 B £ B0 S 7EEEPROM 7 47 #% 100h 2 rOEh H (WL £ 18) .
SR ;Qi&i{ﬁ%ﬁ%%# EEPROM%&’%DJ%, Mﬁyﬁﬁ’%[«‘%/ﬁ%ﬂ
HRERR G 387 3 — A O BEREAR A, T L B M 5 E";‘;ﬁ‘ﬁg@ Ezbéfiﬁfjﬂg Eﬁﬁémﬂg nggfﬁﬁ
W5 £ A1 S RrIOh DR AL 5 M A\ 9 %ﬂrozhEﬁﬁfgfnc%ﬁeé*%ﬂ/%ﬂi%j; E;Mi[l’O]EP
bRk, WMARI6PER. FUREAFERIOMELE 1) T ey min e a1 e
e i - SN e i , BrdTh[1:018 A 117, P REId R
PR pebn k. 5 %08 B E R ) RO R A5 5 AR IR], X 58 e ADCLE B R (5
A2 AT A5G Sl B o RE O B i (WL 2R 17) . HUA S Bl b
T RE 25 A7 4 O AH Y (BB Lt B A, BURAR G A RE B AL .
F16. MRS
EXTENDED PAGE
ADDRESS BIT RANGE DESCRIPTION
[0] 1 =MONT1 conversion exceeds overvoltage or undervoltage thresholds
[1] 1 =MON2 conversion exceeds overvoltage or undervoltage thresholds
[2] 1 = MONS conversion exceeds overvoltage or undervoltage thresholds
18h [3] 1 =MON4 conversion exceeds overvoltage or undervoltage thresholds
[4] 1 = MONS conversion exceeds overvoltage or undervoltage thresholds
[5] 1 = MONSB conversion exceeds overvoltage or undervoltage thresholds
[6] 1 =MONY7 conversion exceeds overvoltage or undervoltage thresholds
[7] 1 = MONS 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
*IEMAX16047
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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 MONGS is below its undervoltage threshold
48h [3] 1 = Fault log triggered when MON4 is below its undervoltage threshold
[4] 1 = Fault log triggered when MONS5 is below its undervoltage threshold
[5] 1 = Fault log triggered when MONEG 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 MON9 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 MON3 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 MONY7 is above its overvoltage threshold
A [3] 1 = Fault log triggered when MONB8 is above its overvoltage threshold
[4] 1 = Fault log triggered when MONZ9 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
4Bh [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 MONEG is above/below its early warning threshold
[6] 1 = Fault log triggered when MON7 is above/below its early warning threshold
[7] 1 = Fault log triggered when MONS8 is above/below its early warning threshold
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1218318/818 18 EEPROM Al RIEZ & TEEE,
eMIEZ kY EEF 77

ENL(%)

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
*LFEMAX16047
*18. MEIZXEEPROM
EEPROM
ADDRESS BIT RANGE DESCRIPTION
3:0] Power-Up/Power-Down Fault Registe'r
Slot where power-up/power-down fault is detected
[4] Trac:king Fault Bits
00h If ‘0, tracking fault occurred on MON1/EN_OUT1/INSA
[5] If ‘0,” tracking fault occurred on MON2/EN_OUT2/INS2
[6] If ‘0," tracking fault occurred on MON3/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 MON3
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)
MON1 conversion result at the time the fault log was triggered
04h [7:0] MON2 conversion result at the time the fault log was triggered
05h [7:0] MONS 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] MONS conversion result at the time the fault log was triggered
08h [7:0] MONSB 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*
*LFEMAX16047
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eI Z XU EET Far

/BB A IE
QR S <o ol ST ST 1 B 0 e N A - S T <
EN_OUT ¥4 B AR (5 M e ML AR ST ). TEX ik
BF, RN B A (S B84 7EEEPROM rO0h[3:0]7F, B
JEr4Th[1:01E N 11, KSR ar 77 2 B & N AT 1S
BOL#ELT).

B0 SR AE G E R P PR B 0 G T b PR R, U] SR
— YRR, T R A MG E ALK g E 07, BRE
r4Th[L:OVE A 117, 4 Wb 25 77 4 BC & N A7 AT 5 B
UEINE

B Ei/ i
ST SR, AT LK MAX 16047/ MAX 16049 Bt B S i fh
MRS R — AshE i EESF . ¥rdFh[3])E
0, EFEISERER. XMEE T, K4S
)G B e b, gt prik BRI, EHE3h. F
FrdFh[2:01% 4% B 3h H i (W EERT, Y H20ps £ 1.6s, 5%
T EERIEN T ENIFENEEES % E19,

F19. WERERE

Software Enablef & ‘0 DL,

FrdFh(3]8 17, SEFHRSAE. XMECE T, &4
KRB SIS, EN_OUT_H B AR, 7Efl R ENSE
AR EF R L
HEFF. T Software Enable i 1% & WY VEAN(E BiE S % [ 8
#har.

TSR 15 B AR A7 B EEPROM H (2 WL K S I8 41, O
Hit# 7 A E A, 8 shEil N 3 & v KR T47
R AR TR BOINHIR] . An2Rbi (5 SR A7 fEEEPROM T, I
H# 7 s i s, 2B 52 AR A7 B4 2 ) ik
EN&} & {i Software Enablefi . 15 H A% 17 B fL Ui 9 15
B PARIETE SRR 3 Z A A 2/ 60ms Y SERF . A,
L ORE B /N204ms F R IS JES0T, DA TR £ E % 52 ILADC
B, BAWOER A S EEPROMA . 56 T HOFEIg % A
HELRA R BIESE £ 20.

REGISTER/
EEPROM
ADDRESS

BIT RANGE

DESCRIPTION

Autoretry Delay
000 = 20us

001 =12.5ms
010 = 25ms
[2:0] 011 = 50ms

100 = 100ms
101 = 200ms
110 = 400ms
111 =1.6s

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 204
01 Failed lines saved 60
10 ADC values saved 168
11 No information saved N/A
RESET  RESET NAIRCEfRH, HEIIER TARRES T BT e A MON_

b FL /i FL S IR Ak & 52 (2 i HERESET,  — B P S,
St S A I S RO AR . 245 B N IR 12 B9
MON_fir A i H B IRES, ERHEFsEm. aREH
MON_#ii AZr FC BB B 12, B BRAERT 450G, 58 b
HE .

HL . RESET BB F 85 W5 G A BRZS, X ek A 77
fE— N2 B SRR . A Hr19h[1:0]f &
RESET, 78 FEMh . R R BB ol & A 10 b e s et fi &
B L. B r1oh[3:21% RESETH. & = L A R/ FL
BRI IR . IR, K GPIOARL & A F o)

6109 LXVIN/ZV09LXVIN

B A, MR, B{EMRA}fil ZRESET& {iZ. RESETE
Bl dmFE RS AW, RESETHIAH W R D M FFaid &
WEHE.

£21. RESETHREfHEXEZE

REGISTER/
EEPROM
ADDRESS

BIT RANGE DESCRIPTION

RESET OUTPUT CONFIGURATION

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

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

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
thresholds

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

0 = RESET is a open-drain output

19h [3] 1 = RESET is an push-pull output

RESET TIMEOUT
000 = 25us

001 = 2ms

010 = 25ms

[6:4] 011 = 100ms

100 = 200ms

101 = 400ms

110 = 800ms

111 = 1600ms

[7] Reserved
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MAX16047/MAX16049

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

#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
(X FEMAX16047
I 1HER 58 PRARE T I E M twpr, T4 T RB3IE T A

I EN 280 L5 MAX 16047/ MAX 16049 —#8 TAHE,
Tu@llﬁ _%mﬁlww,ﬁﬁﬁ%&\%%
_____ , BITASH K TN, ML THER,
%H%mﬁ%%ﬁ%ﬁ% Voot UVLOT IR . e ghid
MG, HLBIFRE I ER 2. r4Dh[3]E 0, ¥
IV E MBS CHER A T/E); 4Dh3]E ‘1), #
FIIMBCE MR . 2T F 1002 0 48 R B
oy B E RS BB S 5322,

EI T ERSHIMEL 12
I e DA A R P TAE. RIEM
R BT 42 1) 25 A B I T 1 B T A, B RER AT DLk
F128s, RIEERAG TR B KW EHET. 1wt
17100 R B JE] JUT RE 9% AF Ab BE 2% T4 SRt s kAR
18R, BYERERNGE(VecHBIUVLO LT g Ik [ 5|
UVLORL L, #HEH G, FohEMMR), HKEN
N XNEBHES, LEFINTMEN), —BHFTMR,
FEMT LN E T 10 R P 2 60, &R shErt S 24 F
%ﬁﬁﬁ%mwﬁ,mém%%ﬁﬁwﬁ%%ﬁ# ¥
rSSh[6)E ‘17, fREAE 1M SNIERTS; #rSShi6]E 07, %k
L& 1 Ja Sh g R .

40

(twp1_STARTUP) £ W Z il 9 55 — I WDIBk A2 2 J& (1 6 FlA
7). IEH TAERT, ErRFREE A B typr 2 N, R pP
WA DAA R B AR (5 H T 2 A T sl FE P 2 = HLT) fik
KWDI, ¥ fil & WDOi tt, 7efi 2 WDIE{RESETE fiL £

T, WDO SRR I B RS (7).

ENCHARHLF-3rSSh[7]h “0° IF, & T 1 I e 4h T Ak
&. bR E#BRRESETE MRS Z AT, B 1M E

MWRLTARIT S, — B RESETE N, &I E N %
R AL, fEBR WDOM R IR % (K18). fil &k RESET R A,

1M E IR RS AE R AR

A1 AT LA e & 45 HIRESET fi LA R WDO%i i . 1%
B Ve it 48 B Y, &I RESET 4 ) f# BB A7.(rS5h[7])
# 1", RESET/EE LB trp LK. B, EBEHFI]
0 72 B A SR AR, WDOFE KA 3] N g hL AR (K 20 1) 24
EI 1M RESET #i ) 8 e 7 (r5SSh[7]) & 0’ I, RESET A%
F 110 B g IR0

KTETVORERC & A TEAfE BE

S #3H03,
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eMIEZ kY EEF 77

— VrH
LAST MON_ L
, ' <twoi
Wi ! ———— D|_STARTUP ————B>
<twoi
. , P
RESET <
6. triENyE 190 )5 2007
Vee — — I
WDI l— < typ| —>-{a{w >twol >l < {yp — >
<o <V <ol <twpl
ov

! 1
——typ —————>
! 1

Vee
WDO
ov

K7, B[ THE M s TAE 2

A

Vee t t_

<twpi <D

WDI <—> <>
ov

Vee
RESET
ov

: :
' i
twp —————P—————fp ——>r<+——<lwpi_sTARTUP —>E|;
i
'

Vee
WDO

ov — | «—
1us

]S, B )50t 2, &I THJRESET 4 i & AE (v 55h[7) & ‘1
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121818/818 18 EEPROMA] R R s ETEEE
RHMIEZ KU EF 77

F22. HEKIERF

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
0 = Early warning thresholds are undervoltage thresholds
1 = Early warning thresholds are overvoltage 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 = 1ms

001 = 4ms

010 =12.5ms

011 =50ms

100 = 200ms

101 = 800ms

110 = 1.6s

111 =3.2s

Watchdog Startup Delay
00 = 25.6s

01=512s

10 = 102.4s

11=128s

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

42

MAXIMN




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

&I THER #5892 TE#E =L
4Dh(3]14 U B, B Em 4% TAEFE M. a7
T, B E I8 a0 R — NSz e B #5417 TAE. Ve
mTUVLOJG, —HEMEshitfE, ¥ /IFEE e
A 4% . WERRESET# HEFREW AL R AL, FHI 1M ER
FHIWDO N2 Z 500 .

WRS5h[6]8 1, K SHEREKNEER; Wi r55h[6]
K0, MIARSHBEKN G .

ML TAERAS, WA TMRESET fi ) f# BB 2 r55h[7]
BV, RBIETTER SR E I, K ik & WDOHR
fik XRESETRE . M5, KMBEWDOMHE. WDOME:

*®24. HEizE

e tIF 5 KB & 17 ax

I HLF BB E] 34 RGeS 4 A3, K& lps. WERAT]
FIRESET i i AE A (rSSh[7]) & ‘0, WDTHMHEML T,
il & WDOR %, {H AR RESET 4 i

HE
R2UFIE T HE A RWEIHE . 2747 4r5SCh > P E i
B o AT B AE 251 . rSDh{OT0Z T B 5 B
B RCE 25 A7 & . rSDh[1]0 A T 8iA sk Bt /7 EEPROM
Huhi-OOh % 11h. r65h[2:010 R, FAlE™ A S .

PL# #7717 EEPROM rSDh 'S 4%, (H7E fil & 27 77 5%
rSDh LIS, TERZMLTA -1,

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

I’C/SMBus # &£ 1T7#0

MAX16047/MAX16049 B A 3 25 F 12C/SMBus [ 2 £% & 171
M, B — BT L SDA)F —
SDA FISCL 5B MAX 16047/ MAX 160495 F 4128 14 i) W 1)
WE, BHehE & R400kHz. B 1SR 72880 FE.
MAX16047/MAX16049 42 & 1% 2 AN g1, i FHLas 1
FAERSMES . ENASE(—BE pOER L FESER
Bl e, oA AT EdREAEH I SCL.

FHLESEE T & % 1E 5 i ik DA R B S B i 4 A s B0
%, H5MAX16047/MAX16049 34Tl {5 . MATL k% A AO
AERS 1 B UM R MRS, 2RI R — B 17
M. MBI VEAUL B T ML L. B — R
#5START (S)8,REPEATED START (SR) £ 1412 %2 STOP (P)
FF. B DB - A8, T R A ik
. SCLAZ i A, TiSDANFFIRE A% L. SCLH
SDA#S T ZAN ERL LA B = A m T, 4.7kQH
BELE TR Z 80 .

SR AT Z(SCL).

i £ 47
BRI i ik % 6 — AN BAEAL, SDA 950 26 FTHE SCL
Sy PR R RRUE (B19) s &I, MAX16047/MAX16049
BN EVLU S — A STARTE STOP £ 4K 10). A Z% AT
iF, SDAFISCLZSIR, hyid .

STARTHISTOP 14
BEARITRE, SCLAISDAZBAZERIRE, AT mHF-. SCL
W E PR, BV SDAM & B TS FE R T, &
HISTART IS8 — A5 S 145 . SCLVE B PR, THLEF
¥ SDA AR P BR AR 2 = F, & STOP /. STOPZ
PR UL, DUESAT ML . = EREPEATED
START &A%, BN, B AR T/ERE
Kl1).

FBBTIZIF(STOP) & 14
LR EAME, MAX16047/MAX 16049 75 A i 15 #B 68 12 51
STOPIRZS, BRAEFE R — & ST ik b 9 & 4= STOP 4% {4 Al
START &M X —IRZ NAEKEIZCHE K, STARTFISTOP S
PR L2025 FF — NIk .

REPEATED START &4
Al L& % REPEATED START, ifii /42 STOP £ 14 e 5 432
R AE B AR B 2R i k. STARTHIREPEATED START %
91 R ARTA .

(«

[

))

L

SDA /

CHANGE OF
DATA ALLOWED

DATALINE STABLE,
DATA VALID

CONDITION

CONDITION

9. { fE i
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[ 10. STARTHISTOP 14+
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& ML
MBI (ACK) RSB N, MEITESNL G 7518, Hlkigrit F I MATL b I 46 A AO T DUSE B 4 A1 [ 2% 4 34 R] — &8
AT —AACK, 4008 bk s i, MAX16047/ T2k, ¥ A0#GND. DBP (8 kT 2VHI 4B AL L L )
MAX16049 7 55 9 A4 J&l 6 SDARLAG , 724 —4~ACK SCLE SDA Y B B4k s rthhl, S HRK2PIRNT
(BE11). BB, s, T4 MAMAX16047/ DL AEF 5
MAX16049 L8R, #0005 FF EMLa1F = EACK. WM
ACK AT RUFEI B A 15 Ty 19 B8 1% . o SR 42 A8 14
RO BT R, B A IR BT Y B 1% % 25. i E12C/SMBus M1t

B, B L RS BT U0 . (50 T 2

WAIEL, 5 A EEPROM st 45 31 45 % 1 7 ff 2 40 81 B 2 SATIOORESS

MAX16047/MAX160491E W B i) i % 75 2 a7 77— 4>

NACK. 1 1010 01XR
SCL 1010 10XR
SDA 1010 11XR

X =K, R=/GUEFEN.

CLOCK PULSE FOR ACKNOWLEDGE

(«
SDABY
TRANSMITTER
))

SDABY («
RECEIVER

[0 JEp—
—
N—
=
>
Q
=

ACK

11, &
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eI Z XU EET Far
RIEFT

TS PE 3 BB &% 4 ] DL el ML B K i — A7
TEHELE12). ZEFT IR FAa B bk, #17
FELERY G HRIE . 0 T WLL S TR AY AT it f b bk 5 Ay
ARG, MUK & —PMNACK (TASZEACK). s 41
%i%94h 8 95h, #¥E MACK, XEHN, EalREREE
ol SR LY T 4h . IR AE ML E HACK Z /1, F
MLE % —STOPZM:, WNERMIETFE 4 Aok As. ik
FHLEEIh, RARKMGER G, KiEFTERMT:
1) FHLEE—START &
2) MK ETAL ML HEFD 1A B 42 (K FL ).«
3) B FHikAY MALFESDA = ACK.
4)  EWKRIE AL e bk S Ay A RS .
5) W FhE 9 MALTESDA b4 ACK (8 NACK).
6) FHL&iE—STOPEAE.

BFET
TR+ BRI 71 B AT LR BUMA X 16047/MAX 16049
AAEBRM N AULE 12). EEPROM B 25 17 25 b f1k 106 25 38 33t
REFHHEGFIHTIR . 80— RIERE, N
FRFEEFE I . HEEBWFE TN, RN - AE .
BRI
1) FEWKi%E—4START &A% .
2)  FWLEIETAL bR A4 ] ().
3) B SHkAY MALFESDA L= ACK.
4y MWL 3% 8 ETHE A -
5)  FEWAESDA F=A:NACK.
6) EMLFEE—ASTOPEA4.

==

S5FT
FALRF B E UM AT AE BN TUH . 33 T 1 1
EEPROM It il 5 A — N (WEN12), X BT 24 /i i it
BFHm. 5 THRENT:

46

1) FHLKIE—START %A%

2)  EWLEE T ML IR 1AL (K H ) -

3) T hkr AHLTE SDA b7 — A4S ACK.

4y FHLEIESNLAF A b

5 BEFHEMMHLAESDA =4 ACK.

6) FAHLKESHE T

T S AR MBLFESDA Fr=A ACK.

8) EMLKiE—STOPFAF.
BA—AFATE, AR 1% 8L AT it A b 1k 18 8 KA
IR R AR, SR TS AR S hkht.
R b TR, MHLKTESE S5 A NACK.

sob iy H-

- T7
T WL IR T W AT AAE B T . PR T B
FEEPROM 01 H il — A5 (LB 12), X B T 2481
FTEFR R T . AR

1) FHLKE—START &A%

2)  EMLEE T MAL IR 1 B 5 (1 FEL ) -
3) B MHLFESDA b 724 — 4~ ACK.

4y FHLEIE ST A b

S) PSR MHLFESDA |2 A — A~ ACK.

6) FHL&ki%—AREPEATED START %14

Ty EWLEE T MATL IR0 1A e i (= FL ) -
8) i T4k MALEE SDA b7 — A4S ACK.

9) ML A % 80 Hirdle 715

10) FAL7ESDA F = HENACK.

11) FEHLEE 4 STOPEAE.

UnSRAT g bt To R, MALTE S S 48 ik — A" NACK, A
(LRGN =R
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me
MAX16047/MAX16049 A] DA FH 8 i & AL P A7 58 B
Wi, EEREERS, HSHER05|HE KSR,
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%
W2 2517 4% DL K GPIO % A/ H $icdiz . 1) v 2 1058 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. LK

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
BOAFFRI6FA) (LK 12). s 2 5 5 & 8517 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

13408 H EEPROM AU FFh, = fd & 35 77 #$ /9 7Dh, Hihk
REC B AEFFhE 7Dh, FAMEIREF IR E S X 7
il , 5 — N REF N AEET A4 AEFFh. 0
R AR TER, SE MR, MEES =4 —
ANACK, HinbfgEHH RE kAL . SRS T :

1) FHL&E—STARTHMF.

2) TR IETOL ML A1 B 45 () .
3) W AHLFE SDA |72 — A~ ACK.

4y FHREBE IS BAE 0 8 AL fir 2 HA%(94h) .
S) Tk MHLEESDA b7 — 4~ ACK.

6) FHKREIMFHIHEEIFEWRI6FT), n.
7) T3k 0 MHLTESDA b7 — 4~ ACK.

8)  FMLA L SN EHE

9) -3k MHLTESDA b= — 4~ ACK.

10) EEHERBFEISn - LK.

11) FALE%E—4STOPEAF.

HiEthiE
FAL A 3 AR BN B se AT DA AF % BB 16 5 1)
BAE (WA 12). G F AL A B B FTSTOP &4 5 7= 4 —
ANACK, BB DT 16405, st 2 5in &%
FH AW E I, SN, BE Pz S B
2410k FE E TR AT AR . SR R B T R
HhEFE 41 HY T B 2T A7 e 8 EEPROM (9 FFh, bk $8 414
{# B {EFFh, Il g — N3R5 5k B 3 7 4 1FFh.
BRI RN T
1) FMEIE—ASTART %44
2)  FMLEIETAL AL HEFD 107 45 i (1 HLAF) -
3) WAk AALTESDA F 7 A — AN ACK.
4)  FHLEES N FE A 4 (05h).
5)  MMLBRAEALFITARZS, 7 WP AESDA b= ACK.
6) FML&i%—AREPEATED START /4.

Ty FEMUEIETAL AR 1AL 3% 1 (R FL ) -
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121818/818 18 EEPROMA] R R s ETEEE
RHMIEZ KU EF 77

8) MAMLTESDA b= ACK.
9)  MAML& SO F AT HHBUHE(16).-
10) FALLESDA Fr=4: ACK.

11) MALE %8R EHE -

12) EWMLFESDA Fj=A ACK.

14) FEHFESDA F 2 4ENACK.
15) FEML K% —STOP LAt .

13) EESIIEME 124 15K.

3-WIRE INTERFACE.

3-WIRE INTERFACE.

SEND BYTE FORMAT RECEIVE BYTE FORMAT
ADDRESS | WR [AcK| DATA  |Ack| P s | ADDREss | WR |Ack| DATA [nack| P
i 781S | 0 8BITS T # 78ms | 1 8BITS T
SLAVE ADDRESS: DATA BYTE: PRESETS THE SLAVE ADDRESS: DATA BYTE: PRESETS THE
EQUIVALENT TO 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.

S = START CONDITION
P = STOP CONDITION

D.C.=DON'T CARE

3-WIRE INTERFACE.

SR = REPEATED START CONDITION

OPERATION. 3-WIRE INTERFACE.

WRITE BYTE FORMAT
s | ADDRESS | W | ACK | commanp | Ack | oaa | Ack | P
SLAVE TO MASTER
i 7BITS 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
SIAVE | — SIVE [ —
ADDESs | R | ACK | CoMMAND [ ACK| SR | yomess | WA [ACK | DATABYTE NAcK| P
l 781 | 0 8BITS ¢ 7BI1S | 1 8BITS T
SLAVE ADDRESS: COMMAND BYTE: SLAVE ADDRESS: DATA BYTE: DATA COMES
EQUIVALENTTO CHIP-  PREPARESDEVICE  EQUIVALENTTO CHIP-  FROM THE REGISTER SET BY
SELECT LINE OF A FOR FOLLOWING SELECT LINE OF A THE COMMAND BYTE.
S-WIREINTERFACE.  READ. 3-WIRE INTERFACE.
BLOCK WRITE FORMAT
s | aooress | WR [ Ack | command | Ack | - 1TE | ack | DATABYTE f gy | DATABYTE | agi | DATABYTE | ey
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 | aooRess | WR [ Ack | commann [ Ack | SR | ADDRESS | W | AcK comriN ACK DATA1BYTE ack | DATABYTEY oy DATANBYTE NACK
¢ 78ms | 0 8BITS i 78S | 1 8BITS 8BITS 8BITS 88ITS T
SLAVE ADDRESS: COMMAND BYTE. SLAVE ADDRESS: DATA BYTE: DATA IS READ FROM THE REGISTER (OR
EQUIVALENTTO CHIP-  PREPARESDEVICE ~ EQUIVALENTTO CHIP-  EEPROM LOCATION) SET BY THE COMMAND CODE
SELECT LINE OF A FOR BLOCK SELECT LINE OF A

ACK = ACKNOWLEDGE, SDA PULLED LOW DURING RISING EDGE OF SCL = SDA TRANSISTIONS FROM HIGH TO LOW DURING PERIOD OF SCL

NACK = NOT ACKNOWLEGE, SDA LEFT HIGH DURING RISING EDGE OF SCL

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

B 12. PC/SMBusthil
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1218318/818 18 EEPROM Al RIEZ & TEEE,
eMIEZ kY EEF 77

JTAGEIT#  FFFIEEE 1149. 131 R EE . MAX16047/MAX16049
" A : Sk 3 o 4 12 A7 58 R
MAXI6047MAXI16040%4% —ITAGHF, RRIEEE® 11491 o0 BUPOITAGH ST {7 af, ik B o A7 745 1 €2
_— N DY v s WAEITAGHTES, aTARA T ViR N E gy HEHES
A 4w DU FHI2CE I TAGHE 1115 (] N F0 47 ff #9 15 LOAD ADDRESS. WRITE DATA. READ DATA
B, BRHAREEH -0, MAX16047/MAX16049R : : :
= e REBOOT. SAVEFIUSERCODE.
REGISTERS 01100
AND EEPROM 01011
01010
01001
01000
00111
> MEMORY WRITE REGISTER =
> [LENGTH = 8 BITS] > 00110
— MUX 1
> MEMORY READ REGISTER
> [LENGTH =8 BITS] > 00101
> MEMORY ADDRESS REGISTER _
> [LENGTH = 8 BITS] > 00100 COMMAND
DECODER
> USER CODE REGISTER _
> LENGTH =32 BT »| 00011 01100 | RSTEEPADD
01011 |—> SETEEPADD
> IDENTIFICATION REGISTER > 00000 01010 = RSTEXTRAM
> [LENGTH = 32 BITS]
01001 |—#> SETEXTRAM
< BYPASS REGISTER ol 11111 01000 == SAVE
> [LENGTH = 1BIT] 00111 = REBOOT
VoB J
> INSTRUCTION REGISTER
[LENGTH =5 BITS] ®
Rpu ’_»
MUX 2 00

TDI * J
™S >
TEST ACCESS PORT
(TAP) CONTROLLER

TCK

Y

& 13. JTTAG T HEIH

IEEE A2 J 5] H U IR F T FE I 2 9T IR 55 #.85 «
MAXI N 49
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eI Z XU EET Far

M5z 37187 5% C1(TAP)
Ea -2

TAPHE il g JE — AN A FRARZSHL, 76 TCK A b F+-#m B2 TMS
W, F4AE TARRSILEIE. 78S 3
ARSI B i :
Test-Logic-Reset: FHI, TAPH il #% 4k T Test-Logic-
ResetRZ. 54 % fr 8 & AIDCODETS 4. #{FMIFTH &
G538 R BORE IE R TAE . R TMS R 3 2 7 HL S 13
FeSABT BRI, #R R MRS HEABNZIRE.
Run-Test/Idle: Run-Test/Idle:k 25 F T i B0 2 18] 2l 4%
EMA . $84 317w AL 3 7 AR R 25 IR

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 |-

yo
N

( | RUN-TEST/DLE
A

A

1

EXIT2-IR
UPDATE-IR

1
1 0

A 14. TAPFE il #8k &K

50
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Shift-DR: 24 {484 AT BE 4 A i B3R 25 15 #4452 76 TDI
MTDOZ (8], X4 TMS AT, FESATCKH -Fi
B R TR RS B — . FETCK 9 EFHEY, s TMS
HE T, A AExit]-DRARZ .

Exit1-DR: ZEHIRET, #EHl#ETCKM LAE#EA
Update-DRARZS . AR TMS WK, #2145 £ TCKAY |
T i A Pause-DRIR 25

Pause-DR: LIRS T &ML F A0 . g
MR 27 R A R R AT — RS TMS ARECTRY,
H R R R ZR S TMS AR T, #EH 8 7ETCKEY
T A EXit2-DRARE .

Exit2-DR: MR, AIFRTMS Jy i i oF, #4261
TCK i £ T35 #F A Update-DRARZS s ANHETMS A4 B,
P HIFRAE TCK I A i A Shift-DRARZ

Update-DR: Update-DRAIRZ T, TCKH T K £diE M
WL B 25 77 #5160 B 00 7 77 7% 18 % P17 21 5 18 A7
AT LA 1k TR AL A A7 e AR S B T AR . FE
TCK EFHE, TARTMS HARHET, $&6l#% 3 A Run-Test/Idle
R IETMS Ry e, 3 A Select-DR-Scan k75 .
Select-IR-Scan: JiT A M 5 ¥ 75 77 2 A R A — R3S
GRS T, BT FEMERFALZ. TMS NP6,
PRI RS TE TCK A9 B T 9 A Capture-IRJIR 2% AR TMS K
LT, #E AR 7E TCK 89 B iR [ %1 Test-Logic-Reset
RE.

Capture-IR: i Capture-TR A Z5 K¢ [ 1 (B 25 3% 8] $5 4 3F
BT Aee, ETCK EF WX s s . anii
TMS HE o, #HI 8 4E TCK B RS #F A Exitl-IRIRZS .
IO TMS AR, #6478 TCK §) b T+ #E A Shift-IR
R

Shift-IR: FEMIRES T, 84 T 17 85 1R [0 75 17 o8 iE 2 7E
TDIFITDOZ 8], ANHETMS AR, 7E/NTCKP BTt

MAXIN

e tIF 5 KB & 17 ax

WEHE 1 TDO S AT H B B — 1. 454 2F A7 4 LA R it
B F A TR R R R AT RS R TMS A&
o, EBHIRETCK _EF #E AExit-IRRZS . IR TMS
ARHT, I8 7E TCK 9 b A 2 A Shift-IRIR A, IF
KB s S BT e PR sh— 17

Exit1-IR: WIRTMS MK, #6484 TCK i - Ty
APause-IRIRZE s W TMS A&, s ETCKR L
FHIFPE A Update-IR 4R %5 .

Pause-IR: H{#i8&BAaF A B A, WRTMS
HE T, g AE TCK 1 BT #E A EXi-IRIRZS:
FTMS AR, TCK A b T 75 5 45 il #% £% 37 76 Pause-IR
WA

Exit2-IR: WIRTMS A m -, #4648 TCK Y -t
AUpdate-IRRZ; MRS T, WRTMS HICHF, #H
FEHFE TCK /) FHE [ 2] Shift-IR .

Update-IR: #fil#s it AMCIRSIG, BBATRS B F 174
HI RIS AETCK 9 T B U 8177 B 38 2 & 7 v 1 - 175 H
— B, ZRLSAEN YIS . Y TMS NKH TR,
K FE TCK A9 BT iE A Run-TesvIdle k%5 TMS him
HEOPIN, g 0E A Select-DR-Scandh 745 .

1ESEFFrs
WAL AGRER DB T AR — DI FE R
FRASN . 4 TAPEHl g5 A Shift-IRIR I, F54- 8210
A AERAETDIMTDO Z 0] . FEShift-IRIRZE T, Wi
TMS K L F, 72 TCK Ay T 5408 15 TDO Y £ 47 i
Fezh—fi. Exitl-IRIRASHEXIR-IRIKET, WHETMS HE
HLSF, il # 7E TCK Y B Y #E A Update-IR AR 5 . 7E [
—TCKH TR, 484 B0 A 4 I B B 2 45 &
T FATHIE . F275H TMAX16047/MAX16049 fit
YR8 A RHA E I S 5.
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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: 4BYPASS#E 4 #ifF 21748 & F A0, PRIREHE A AE AR, AR5 i A Capture-DRARZS . Shift-DR AT
TDL# i 107 55 B MK B 27 A7 25 E# £ TDO. ifdEfE @i TDOM AR INIS R A7F5 . 78 Test-Logic-Resetid F2H7,

i i TDIf% 3 £ TDO, TS G AF Y 1E 7 TAE

IDCODE #5495 il ik A 38 < & 4% - An IS AYLSBALLA

|DCODE M:jlIDCODE?E%%)&@%U#ﬁ?*ﬂbé\%ﬁ%ﬁﬁﬁ, ﬁ g@ﬂ‘j‘l’, Eéiﬁgll'fj%%i—\‘%”ﬁﬁHGJEDEC%; FﬁEE,‘j16
PRREOR AR A . ETCK IR, by ECFAGMHER, AEmes, ZHR2.

#*28. 32{ItRiRAg

MSB

LSB

Version (4 bits) Device ID (16 bits)

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

0000 0000000000000001

00011001011 1

USERCODE: 4USERCODE#§4 4li7E I 3-1748 2 W fE 48 . Shift-DRAJE I TDO¥ P RAG B TRE Y, & 01329,
i, e R AR EE A A A . e A P AR AL ZE TCK = T X —384 0] TR 51 24 E 20 ITTAGHE B i MAX 16047/
R P RS SR 7 7%, FEJS ., #F A Capture-DRAR MAX 16049 244,

#29. 2L A &R

MSB LSB
2
D.C. (don't cares) IC/SMBus User identification (firmware version)
slave address
00000000000000000 See Table 31 r5Ch[7:0] contents
52 AXIMW
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LOAD ADDRESS: XX #5ifEIEEE 1149.145 4 S J&

L7 MAX16047/MAX 16049 77t £ i 1510] . 7€ Shift-DR
RET, HLOAD ADDRESS 54 i 77 £ 45 4 7 28 I,
TDL 1 8 (A7 fifh e b A1k L 500 25 77 4% 42 £ TDO.
READ DATA: % ZXFRiMEIEEE 1149. 146 42 3 &, DL
FHEXFMAX16047/MAX 16049 75t #% 195 10] .- £E Shift-DR
RETF, BREAD DATA$E A #i47 Bl 454 T A7 45t , TDI
1 1k 8 A7 ik i e ML B 27 A7 #8 iE #: 2 TDO.

WRITE DATA: X ZXHRUEIEEE 1149.1 5 4 E£HTJR,
L7 MAX16047/MAX 16040 77t g8 i 1510] . 7E Shift-DR
RET, YWRITE DATA$E A 877 25 4 F A7 4w ff, TDI
18 3 8 A7 fif 2 5 M HicHhe 2 A7 #e i H2 £ TDO.
REBOOT: XJ&:X4R1EIEEE 1149. 145842 &MY R, B3
MAX16047/MAX 160498 ¥ %l B 7. 4REBOOTHE 4
HIERIFE 4 2 e g, MAX16047/MAX16049% i, ST
RIFF- 46 J5 81 7 51

SAVE: X ZXWHRUEIEEE 1149.148 4 £/ R, ATk
HREIE SR . AR O B IE AR AT AF AR (A Th O T &
24017 1 ADC #5425 3R DL R b b 45 JE 4 77 AEEPROM H .
SETEXTRAM: X ZXFrIEIEEE 11491464 £ WP,
TR R I VTR . YRS I A AT A RS ADC#E
G5B K GPIO% A/ B -

RSTEXTRAM: X ZXFrUEIEEE 11491184 /P & .
it RSTEXTRAM IR [8] I BRIA T, 2% (- X4 & v /Y
Pila).

SETEEPADD: X ZXFrifEIEEE 11491464 £ 1V &,
S XTEEPROM T (95 10] . — H % 1% SETEEPADD A 4>,
fir A ik R iR 5 S EEPROM M dk . 15 [A] /£ = EEPROM /7
B, Kb E AT BRI AL E, T — IS READ
DATA#AE, RGOk k% B S i i &, B
] B J5 AT SR READ DATA#ERAE.
RSTEEPADD: X &X' FrEIEEE 1149. 11841 & .
i #f RSTEEPADD R [W] 2| BRIA T TE , 2% (- XF EEPROMAY
Pl .

MAXIN

e tIF 5 KB & 17 ax

M FER

HIEFIRIRS T
¥A i JTTAGE 12C # 11 1% & EEPROMESF, EN_OUT_fii
BB IAC & AR A S e R B . A0SR R R
EN_OUT_Jym B P R ~F-, PLB7 Ik /EEEPROM i% & 2
A R AR, WFHREE - AR R . R
R BC B A RAR T B, SR AR Ehr R RE, ORI M
R .

LRI AR E

L Vee OV EFHEF, RESETHi £ Ve 8 1.4V 2 BN &
BHAS, WX — SIFIR R A g Ik sh AR AT 7E Vil
#)2.85V, EEPROM A4 & il 2 5 A as a5 < A/, J
BHEHBRBEHS; iz )m, b meE SR
WEIRE.

R TR

J M H AR R RIS, 75 AR — 2 B[R] PO ZEREMAX 16047/
MAX16049 ) Bt , DL {2 52 S EEPROM BB ic % . T dy
(1 BSF ] J] 30 B ke T O B 4 A A AR (4 Th [ 10D R B
307 -

% 30. EEPROM#ZPEiC % FE HA

FAULT CONTROL REQUIRED
REGISTER VALUE DESCRIPTION PERIOD
r47h[1:0] tFAULT_SAVE (ms)
Failed lines and
00 ADC values saved 204
01 Failed lines saved 60
10 ADC values saved 168
No information
11 —
saved
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eI Z XU EET Far

MAXI
MAX16047
MAX16049

+

1=

GND

P15, e 2k i P I 26 15 SC TR S T G 1 L L i

X T A B M ) BT LR R, R A B 3 1) T DA
ARV INHTV oo 2 [A]H0CE B ARG R 25 2 R S iR
STHALE(E1S). B E B T Vi DL 7 B R i
B A tauLT save. AN THA RAE -

c.o tFAULT_SAVE X lccmax)
VIN = VbioDE - Vec(Miny

He, HARAEERL, tFAULT_SAVEEI/‘Jﬁﬁﬁ‘J@o ICC(MAX)
j@SmA, VDIODE%J:W%H—EF%, VUVLO%ZSSVO fﬂﬂu, Xﬂ'
3:14VE/‘JV1N, 0.7\7EI’\J:?F&%EF%*HO.ZO%H@tFAULT_SAVE,
) /ML 100pF.

IKFNEIIMOSFET H %

MAX16047/MAX 160493 33 7 58n 7438 MOSFET JF 5 SE 8
LR R B . fd R B MOSFET IC B 36 H B B P B
B MAX16047/MAX16049 f DU % ] 45 F2 5 H (EN_OUT1-
EN_OUT4)C & 4y PP ER i H, C 2 DU A~ GPIO A iR
6] %5 A(INS1-INS4). FEHEEN_OUT_ % i Fin {41 MOSFET
AOMI , T BEMOSFET B AR ANINS_ S ik A, 1 A A (1)
MON_#i A Wi MIMOSFET (9 s i (0L 16) . i AR H b
43 BCAE [F] — B B2 WL T ER R 5B 48 ) AEBC B 3 A7 4 h
Ve B EERTRT EE A4 R L o R T T ik e 5% T ) 7
{8 B INS _ 332 422 19 100Q PR 356 T L HL B

54

ViN p—O Vot

ADC MUX

LOGIC  |—
VTH_PG
REFERENCE >

RAMP

100Q

B 16, HIFRHLER

MAX16047/MAX16049 i 6 # 7] 2 F2 % 1 (EN_OUT1-
EN_OUT6) "] DARC & A HL fof R it . X AL R, BAIAT
PUIK 3h 28 e n Y i MOSFET i Mt , R E A P FREREZ N RE
PLscFp Oy sURC E B, G Loy T RUVE R fa B A T S 0T 5,
Pl R . A LR SR

lcp
SR=—CP
(Caate +CexT)

Hr, Icpﬂ‘]6}lA (ML FE A BRI, CoaTrie
MOSFET AU MM B 25, Cryer S 1 42 7E MR 11 22 [8] g FELZ
A 100Q FH R, Kb, RNREIR s i oe b .

AR S bR B R B H 64 LB B B BEMOSFET, 1l A
FETE BN AR LT R T A T B B B B A A p I
R IBEMOSFET (K117). 7 MOSFET B A% A4 2 8] 3% 52
—AS ERHH, #E A ST MAX16047/MAX16049 1 4
Yo} T 1

MAXIMN




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

AR, b 2 ] 38 i — A~ FL 25 R DA fRT A s 4R R . mT DA
S @\D TR FFI_E i b BEL AR 5 2 I f L 2 48 A RC 7 i i 2%
Vin ® v, NN % 3 o
\ ouT IR EER. TR, BTEAI00Q TR BEM, Ht,
k% BB AR 47 2 1 6 T
" 6 T3 1R MOSFE T {1 M- 5 LT 1B (Vi) F1Rpson)-
y BRI A IEMOSFET .
MON._ EN_OUT_ TR 1=
F A 1 FF % B 254 5% DBP FIABP 3% % £ GND. % A
MAXIM 10pF LK Vo35 i B it . B 5 78 88 A AR 400 Xt 1 B
MAX16047 BOF I AT LR, 9 DLt E A A ] 5 B ABP Y 55 % R
MAX16049 AWM. A% AR, AR
RESEIT AR 4

[ 17. p 4t # HEMOSFET HY % #%

=31, #HEFHIMOSFET

Rbs(oN) AT Imax AT 50mV
MANUFACTURER PART MAXVps | Ves TH | .o 45y VOLTAGE | Qg (typ) PACKAGE
(V) v) P DROP (nC)
(A)
FDC633N 30 0.67 42 1.19 11 | Super SOT-6
FDP8030L TO-220
1. 4. 1111 12
Fairchild FDB8030L 30 S S O 17026388
FDD6672A 30 1.2 95 5.26 33 |TO-252
FDS8876 30 25 10.2 2.94 15 |so-8
Si7136DP 20 3 45 11.11 245 [S0-8
Si4872DY 30 1 10 5 27 |so-8
Vishay SUD50N02-09P 20 3 17 2.94 105 |TO-252
. SOT-363
Si1488DH 20 0.95 49 1.02 6 s
TO220AB
IRL3716 20 3 48 10.4 53 | D2PAK
TO-262
78
IRL3402 20 0.7 10 5 TO220AB
International (max)
ReCtIerr TOZZOAB
IRL3715Z 20 2.1 155 3.22 7 D2PAK
TO-262
IRLM2502 20 12 45 111 8 SOT23-3
Micro3

MAXIN 55
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RIMIE S K EE 755

B 7 s 5
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 MON3 ADC Result Register (LSB)

Ext 06h R MON4 ADC Result Register (MSB)

Ext 07h R MON4 ADC Result Register (LSB)

Ext 08h R MON5 ADC Result Register (MSB)

Ext 09h R MONS5 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 RIW Fault Register—Failed Line Flags

Ext 19h RIW Fault Register—Failed Line Flags

Ext 1Ah R/W GPIO Data Out

Ext 1Bh R GPIO Data In

Ext 1Ch-1Dh R/IW Reserved

Default 00h-0Bh R/IW Reserved

EEPROM 00h R/IW Power-Up Fault Registers
EEPROM 01h R/IW Failed Line Flags (Fault Registers)
EEPROM 02h R/IW Failed Line Flags (Fault Registers)
EEPROM 03h RIW MON1 Conversion Result at Time of Fault
EEPROM 04h R/IW MON2 Conversion Result at Time of Fault
EEPROM 05h R/IW MON3 Conversion Result at Time of Fault
EEPROM 06h RIW MON4 Conversion Result at Time of Fault
EEPROM 07h R/W MONS5 Conversion Result at Time of Fault
EEPROM 08h RIW MONG6 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/W MONS8 Conversion Result at Time of Fault
EEPROM 0Bh R/W MONS9 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/W MON12 Conversion Result at Time of Fault*

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

Def/EE 10h R/W ADC MON8-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 FAULT1 Dependencies

Def/EE 17h R/W 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/W EN_OUT6-EN_OUT9 Output Configuration*

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

Def/EE 23h R/W MON1 Early Warning Threshold

Def/EE 24h R/W MON1 Overvoltage Threshold

Def/EE 25h R/W MON1 Undervoltage Threshold

Def/EE 26h R/W MONZ2 Early Warning Threshold

Def/EE 27h R/W MON2 Overvoltage Threshold

Def/EE 28h R/W MON2 Undervoltage Threshold

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

Def/EE 2Ah R/W MONS Overvoltage Threshold

Def/EE 2Bh R/W MON3 Undervoltage Threshold

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

Def/EE 2Dh R/W MON4 Overvoltage Threshold

Def/EE 2Eh R/W MON4 Undervoltage Threshold

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

Def/EE 30h R/W MONS5 Overvoltage Threshold

Def/EE 31h R/W MONS5 Undervoltage Threshold

Def/EE 32h R/W MONG6 Early Warning Threshold

Def/EE 33h R/W MON®6 Overvoltage Threshold
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Def/EE 34h R/W MON®G6 Undervoltage Threshold
Def/EE 35h R/W MON?7 Early Warning Threshold
Def/EE 36h R/W MON7 Overvoltage Threshold
Def/EE 37h R/W MON7 Undervoltage Threshold
Def/EE 38h R/W MONS8 Early Warning Threshold
Def/EE 39h R/W MONS8 Overvoltage Threshold
Def/EE 3Ah R/W MONS8 Undervoltage Threshold
Def/EE 3Bh R/W MON9 Early Warning Threshold*
Def/EE 3Ch R/W MONS9 Overvoltage Threshold*
Def/EE 3Dh R/W MON9 Undervoltage Threshold*
Def/EE 3Eh R/W MON10 Early Warning Threshold*
Def/EE 3Fh R/W MON10 Overvoltage Threshold*
Def/EE 40h R/W MON10 Undervoltage Threshold*
Def/EE 41h R/W MON11 Early Warning Threshold*
Def/EE 42h R/W MON11 Overvoltage Threshold*
Def/EE 43h R/W MON11 Undervoltage Threshold*
Def/EE 44h R/W MON12 Early Warning Threshold*
Def/EE 45h R/W MON12 Overvoltage Threshold*
Def/EE 46h R/W MON12 Undervoltage Threshold*
Def/EE 47h R/W Fault Control
Def/EE 48h R/W Faults Causing Emergency EEPROM Save
Def/EE 49h R/W Faults Causing Emergency EEPROM Save
Def/EE 4Ah R/W Faults Causing Emergency EEPROM Save
Def/EE 4Bh R/W Faults Causing Emergency EEPROM Save
Def/EE 4Ch R/W Faults Causing Emergency EEPROM Save
Def/EE 4Dh R/W Software Enable/MARGIN
Def/EE 4Eh R/W Power-Up/Power-Down Pulldown Resistors
Def/EE 4Fh R/W Autoretry, Slew Rate, and ADC Fault Deglitch
Def/EE 50h R/W Sequence Delays
Def/EE 51h R/W Sequence Delays
Def/EE 52h R/W Sequence Delays
Def/EE 53h R/W Sequence Delays
Def/EE 54h R/W Sequence Delays/Reverse-Sequence Bit
Def/EE 55h R/W Watchdog Timer Setup
Def/EE 56h R/W MON2-MON1 Slot Assignment from Slot 1 to Slot 12
Def/EE 57h R/W MON4-MONS3 Slot Assignment from Slot 1 to Slot 12
Def/EE 58h R/W MON6-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/EE 5Ah R/W MON10-MONS9 Slot Assignment from Slot 1 to Slot 12*
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Def/lEE 5Bh R/W MON12-MON11 Slot Assignment from Slot 1 to Slot 12*
Def/EE 5Ch R/W Customer Firmware Version
Def/EE 5Dh RIW 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/EE 60h R/W EN_OUT6-EN_OUTS5 Slot Assignment from Slot 0 to Slot 11
Def/lEE 61h R/W EN_OUT8-EN_OUT7 Slot Assignment from Slot O to Slot 11
Def/EE 62h R/W EN_OUT10-EN_OUT9 Slot Assignment from Slot 0 to Slot 11*
Def/EE 63h R/W EN_OUT12-EN_OUT11 Slot Assignment from Slot 0 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
*(IEMAX16047

FE: Ext{CRY I G F 175 774, Default {CZ2CA i+ 617 09 77 (7 7, EEPROM{U#Z EEPROMAF fff s (1 &, Det/EEfCR R 17
EEPROM' g1 8, TEJ i 64 2B IA 0T I8 79 A8 ] A B

IR
GENERAL-PURPOSE
PART VOLTAGE DETECTOR INPUTS INPUTS/OUTPUTS SEQUENCING OUTPUTS
MAX16047ETN+ 12 6 12
MAX16049ETN+ 8 6
mHRES HEEE
PROCESS: BICMOS B I (B3 ANES B AR & R, #7851 china.maxim-ic.

com/packages. ifi7E R, HAGMYHFM +7. #7HC-UER
RoHSRZ . BRI TRE & RE MRS FA, HiEPRE R 55
WA K, SRoHSIKATE.

HEXE ESEL LT SRS | REGRRS
56 TQFN-EP T5688+3 21-0135 90-0047
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