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ABSOLUTE MAXIMUM RATINGS

VCCto GND ... 0.3V 0 15V

EN, MON_, SCL, SDA, A0 -0.3V to +6V
GPIO_, EN_OUT7-EN_OUT12, RESET

(configured as open drain) to GND....................... -0.3Vto +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 (Vcc + 0.3V)
TCK, TMS, TDl .. -0.3V to +3.6V
TDO o -0.3V to (Vpep + 0.3V)

1

121818/81B1E EEPROMA[ BIEZ s B TEES

e tIF S KW EET Fas

EN_OUT1-EN_OUT6

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

56-Pin TQFN (derate 47.6mW/°C above +70°C)....... 3810mw*
Thermal Resistance

DU C ettt 0.6°C/W
Operating Temperature Range ... -40°C to +85°C
Junction Temperature ... +150°C

Storage Temperature Range...............
Lead Temperature (soldering, 10S) ........ccccooviiriiiiiiiinnn +300°C

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

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

(Vcc =3V to 14V, Ta = -40°C to +85°C, unless otherwise specified. Typical values are at Vo = 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 2 \
Undervoltage Lockout VuvLO (Note 2) 2.85 \
Undervoltage-Lockout Hysteresis UVLOHys 50 mV
Supply Current lcc Xﬁt%u:t 14V, VeN = 3.3V, no load on any 3.8 5 mA
DBP Regulator Voltage VDBP Cpgp = 1uF, no load on any output 2.6 2.7 2.8 \
ABP Regulator Voltage VABP CaBP = 1uF, no load 2.78 2.88 2.96 \
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
?N[;Ct:etgtal Unadjusted Error ADCERr | MON_range setto ‘00’ in rOFh—r11h 0.75 % FSR
MON_ range set to ‘00’ in rOFh-r11h 0.95
ADC Integral Nonlinearity ADCINL 0.8 LSB
ADC Differential Nonlinearity ADCpDNL 0.8 LSB
ADC Total Monitoring Cycle Time tCYCLE ﬁ! Eﬂhggiifu?zgi;?:a (Note 5) 80 100 ys
MON1-MON4 46.5 100
MON_ Input Impedance RIN kQ
MON5-MON12 65 140
/XU 3

609 LXVW/LP09LXVIN


http://www.ic-cn.com.cn

MAX16047/MAX16049

WWW.IC-Ch.com.cn

121818/818 18 EEPROM ] B2 Z 44 & TEES
R IEZ kY EEF7rS

ELECTRICAL CHARACTERISTICS (continued)

(Voo = 3V to 14V, Ta = -40°C to +85°C, unless otherwise specified. Typical values are at Vcc = 3.3V, Ta = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
MON_ range set to ‘00" in rOFh-r11h 5.6
ADC MON_ Ranges ADCRNG | MON_ range set to ‘01’ in rOFh-r11h 2.8 \
MON_ range set to ‘10" in rOFh-r11h 1.4
MON_ range set to ‘00" in rOFh-r11h 5.46
ADC LSB Step Size ADC|sB MON_ range set to ‘01" in rOFh-r11h 2.73 mV
MON_ range set to ‘10" in rOFh-r11h 1.36
V EN voltage risin 0.525
EN Input-Voltage Threshold THENR ge rsng v
VTH_EN_F | EN voltage falling 0.487 0500 0.512
EN Input Current IEN -0.5 +0.5 uA
EN Input Voltage Range 0 55 V
CLOSED-LOOP TRACKING
Tracking Differential Voltage Sto|
R g 9 P VTRK VINS_ > VTH_PL, VINS_ < VTH_PG 150 mv
amp
Tracking Differential Voltage o
Hysteresis 20 TVTRK
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,
VMON. = 3.5V 91.5 92.5 93.5
INS_ Power-Good Threshold VTH_PG 5 p— o0 90VMON_
ower-good register set to ‘10,
VMON._ = 3.5V 89 90 91
Power-good register set to ‘11,
VMON. = 3.5V 86.5 87.5 88.5
Power-Good Threshold o
Hysteresis VPG_HYS 05 NTH. PG
Power-Low Threshold VTH_PL INS_ falling 125 142 160 mV
Power-Low Hysteresis VTH_PL_HYS 10 mV
GPIO_ Input Impedance GPIOINR | GPIO_ configured as INS_ 75 100 145 kQ
INS_ to GND Pulldown _
Impedance when Enabled INSRPD | ViNs_ = 2V 100 Q
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ELECTRICAL CHARACTERISTICS (continued)

(Vce = 3V to 14V, Ta = -40°C to +85°C, unless otherwise specified. Typical values are at Voc = 3.3V, Ta = +25°C.) (Note 1)

PARAMETER | symBoL | CONDITIONS MIN  TYP  MAX | UNITS
OUTPUTS (EN_OUT_, RESET, GPIO_)
Output-Voltage Low VoL ISINK = 2mA 0.4 Vv
Output-Voltage High (Push-Pull) ISOURCE = 100pA 2.4 vV
1
Output Leakage (Open Drain) louT_ LkGg | GPIO1-GPIO4, Vgpio_ = 3.3V 1 pA
GPIO1-GPIO4, Vgpio_ =5V 22
EN_OUT_ Overdrive (Charge
Pump) (EN_OUT1 to EN_OUT6 Vov IGATE_ = 0.5pA 4.6 5.1 5.6 Y
Only) Volts above VMON_
Esn_qu)UT_ Pullup Current (Charge ICHG_UP \I?g::gﬁp:\qur up/power-down, 45 6 UA
(ECNE;QL]JJEE;ISown Current ICHG_DOWN \E/);;:g_p:\év\?r up/power-down, 10 UA
INPUTS (A0, GPIO_)
Logic-Input Low Voltage ViL 0.8 Vv
Logic-Input High Voltage VIH 2.0 \
SMBus INTERFACE
Logic-Input Low Voltage ViL Input voltage falling 0.8 \
Logic-Input High Voltage VIH Input voltage rising 2.0 V
V¢ shorted to GND, SCL/SDA at QV or 1 e
Input Leakage Current 3.3V pA
-1 +1
Output-Voltage Low VoL IsINK = 3mA 0.4 Y
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 tsyU: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 tSUDAT 100 ns
Output Fall Time toF 10pF = Cus = 400pF 250 ns
Data Hold Time tHD:DAT From 50% SCL falling to SDA change 0.3 0.9 us
Pulse Width of Spike Suppressed tsp 30 ns

MAXIN

609 LXVW/LP09LXVIN


http://www.ic-cn.com.cn

MAX16047/MAX16049

WWW.IC-Ch.com.cn

121818/818 18 EEPROM ] B2 Z 44 & TEES
R IEZ kY EEF7rS

ELECTRICAL CHARACTERISTICS (continued)

(Vce = 3V to 14V, Ta = -40°C to +85°C, unless otherwise specified. Typical values are at Voc = 3.3V, Ta = +25°C.) (Note 1)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS
JTAG INTERFACE
\TlglltyaTg'\éIS‘ TCK Logic-Low Input ViL Input voltage falling 0.55 v
\Tlgllt’ag\e/lsy TCK Logic-High Input VIH Input voltage rising 2 v
TDO Logic-Output Low Voltage VoL Tbo | VpBP = 2.5V, ISINK = 2mA 0.4 V
TDO Logic-Output High Voltage VoH_TDO | VDBP = 2.5V, ISOURCE = 200pA 2.4 V
TDO Leakage Current TDO high impedance -1 +1 PA
TDI, TMS Pullup Resistors Rypu Pullup to Vpgp 7 10 13 kQ
Input/Output Capacitance Cio 5 pF
JTAG TIMING
TCK Clock Period t4 1000 ns
TCK High/Low Time to t3 50 500 ns
TCK to TMS, TDI Setup Time g 15 ns
TCK to TMS, TDI Hold Time t5 15 ns
TCK to TDO Delay t6 500 ns
TCK to TDO High-Z Delay t7 500 ns
EEPROM TIMING
EEPROM Byte Write Cycle Time tWR (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: VyvLo 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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9]
(9)) AT (B4 1%
Qd (Vce = 3.3V, Ta = +25°C, unless otherwise noted.)

y Vce SUPPLY CURRENT NORMALIZED MON_ THRESHOLD NORMALIZED EN THRESHOLD
>< vs. Vg SUPPLY VOLTAGE vs. TEMPERATURE vs. TEMPERATURE
< 40 —— - 1010 5 1030 g
E 25 Ta=+85 C\\ g 1.008 § 1.025 §
RN ‘ 3 : 210 g g1 :
NS 30 L z 2 1015

i 1.004 %]
<+ 25 Tacoageg——Tn=#25C_| | = £ 1010
Q g A= - 1.002 = 1.005
= 20 2 1.000 & 1.000
© s = pd ) 2 A
~ 15 S 0998 S
2 095 = 099
= Y oc
>< 10 £ 5 0985
< = 09 = 00
05 099 2.8V RANGE, HALF SCALE, | :
2 : PUVTHRESHOLD | 0.975
0 0.990 - 0.970
012345678 091011121314 45 30 15 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 .
140 ]\ g 1.08 g
_ \ £ 5 106 S
2 120 N 3
= S 1
9 —
= 100 UE 1.02
2 8 \\ = 100 —
= [N
z N N 098
S 60 N =
2 \ = 0%
E g N 2
094
20 0.92
Ll
0 090
1 10 100 45 -3 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 , 0.40 .
| | DEGLTCH=16 / // g
140 [T 035 / g
— R y H
Z 10 S 0%
=
S 100 S g5 | OUT
S 2 \\/ // GPIO
o u DEGLITCH =8 5 020 / -
= ; =
= E /
g | DEGLITCH =4 2 010
y 4
20 R 0.05
. | ] ] DEGLITCH=2 ) /
10 175 340 505 670 835 1000 0 1 2 3 4 5 %
THRESHOLD OVERDRIVE (mV) SINK CURRENT (m#)
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(Vce = 3.3V, Ta = +25°C, unless otherwise noted.)

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

MAX16047 toc08

OUTPUT-VOLTAGE HIGH (V)
w
OUTPUT-VOLTAGE HIGH (V)

0 1 2 3 4 5 6 7
SOURCE CURRENT (uA)

FET TURN-ON WITH CHARGE PUMP

MAX16047 toct

w=

20ms/div

TRACKING MODE WITH

FAST SHUTDOWN

MAX16047 toc13

20ms/div

M AXIMN

OUTPUT-VOLTAGE HIGH vs. SOURCE
CURRENT (PUSH-PULL OUTPUT)

MAX16047 toc09

270

265 \

260 \

255 \\

250 \

2.45 \\

2.40 A
0 100 200 300

SOURCE CURRENT (uA)

1 Ven_our_

10v/div

ov

VSOURCE

1 2v/div

ov

IDRAIN
1A/div

ov

4
1V/div

ov

400

ADC ACCURACY
vs. TEMPERATURE
1.0 -
08 5
= 06 2
[a'=
2 04
E —
a 02 -
=
3 0
S 02
ju)
2 04
=
2 06
-08
1.0
45 30 15 0 15 30 45 60 75 90
TEMPERATURE (°C)
TRACKING MODE
MAX16047 toc12
T :
INS4

4
1V/div

ov
20ms/div
SEQUENCING MOD
MAX16047 toc14
1V/div
o 0V

40ms/div
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BT EHFIE(%E)

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

10

ADC INL (LSB)

1.0
0.8
0.6
0.4
0.2

0

-0.2
-0.4
-0.6
-0.8
-1.0

MIXED MODE

MAX16047 toc1

1V/div

o OV

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
08
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

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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15 15 SCL SMBus & FTHT 84 A .
16 16 SDA SMBus 5 47 548 I i A/ i <
17 17 ™S JTAGI AR A L 4%
18 18 DI JTAG I B F A .
19 19 TCK JTAG st 4 .
20 20 TDO JTAGINA B i
21, 40 21, 40 GND i, KA R GND R — .
22 22 GPIO6 8 A/ . GPIO6FIGPIOSHE & T el Hdfe i b . & FIR R i i s A T T T

IhAE. GPIOSH LANC & K& 1% A(WDD), GPIO6H: & K& 14 1 (WDO). GPIO6
AT UBC B T &8 ThAE, 3 EEPROMC B GPIOS HIGPIO6, 1% % i % A/
23 23 GPIO5 Hir R

REPUBERERA . R K T0.525V (ELEDTBR i e IS A RE BT A Y . M ENR BRI T

24 24 EN 0.5V (I, bR EITTR, AT A I
9-12,
25-36 25-36, N.C. WAHER:, NMEEE.
53-56
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INAEBELIHL IR 5 3, R — > 1 pnF R B 26 ABP 355 Z2GND. - ABPXIMAX16047/

87 37 ABP MAX16049 P4 5L EE PREEL, A3 35 ABPXF ({1 41 S50 B (LR .
38 38 Vee LR, SR — A 10pFR B AR Ve 55 # 2 GND.

WNEBRCF IR, R — A IpFR R A4 DBP 35 % 2 GND . DBP N EEPROMAT fifi i .
39 39 DBP YRR AR LB L, 2 T G e L I B O PR IRIN g PR AL . BT A S A
HLADBP 2%, NEE I DBP X AE AT FMHRHL i fit HE

i A A4 1. GPIOTRT RARE & a2 44 A . AT PAFRRER AR FAG L. I /A4
41 41 GPIO1 il B 7 i b T dh /A o 1 . i EEPROMUEC & GPIO1, 52% 4l JH# A/fir i
i

il A/ 2. GPIO2 AT DARE #0244 A . T PHPRERER 193R [ 2. TR/
42 42 GPIO2 R A BT AR A o 1 . 5@ EEPROMC % GPIO2, 15 2:7% il i A /dii i

whar.

8 A4 A4 3. GPIO3RT A & A2 4 A . AT PR ER AR FAG L. I /A5
43 43 GPIO3 Wl RS 7 i o T /AR B S i 1 . @53 EEPROMIiC & GPIO3, 1% 2% il i A /4t

oy

AR 4. GPTOAR] DURE & o0 28 A . T M PR ER 3% [l R 2k . I /A4
44 44 GPIO4 T B S 7 i T U/ B A HE 3 1 . GPIOA4 AT DU & M I AR F3h B AL, MR.
T EEPROMPL & GPIO4, 55 % 1 /i A/fi k45 .

EN OUT1— i, EN_OUT1-EN_OUT6 ] DA B A i FL A RGP 8 8, I U sl 4 i
45-50 45-50 - FfEEPROM #EA74i 2, K+ EN_OUTI-EN_OUTORC & Jy FL iy 22 5t , v tH i T ol ol A

ENLOUT6 | 5V (Vyon. + 5V9. EN_OUTI-EN_OUTA L ] LU - HSFARES
51,52 51,52 EE,\lil__%liJ-l'—l'is_ ik, EN_OUT_ il L B i (P 80/ PP A0 4, P IR e et
53-56 — Es:gb’l?; ety EN_OUT_ T LAt B A o P A 20 5 P P R, T U e e 1
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IhEEHEE]
Vee
JNAXIM
MAX16047
MAX16049 J—
FAULTT o
EN — + __
_ P
> LOGIC 7
VTH_EN - MR GPIO1
_ DIGITAL COMPARATORS > @ ARGIN P02
NONVOLATILE o
— FAULT EVENT Y \ WDl 3 GPI03
LOGGER | WATCHDOG [ 38
TIMER WD0 _ pf GPI04
PR R . 3
! : FAULTPU GPIOS
! ! mg; GPIOG
MON1— . . _
T i N IO R 3O L= o 12
(VON1-- A 7| REGISTERS | | REGISTERS | NS4
MONS) ! !
' RAM . i
! REGISTERS !
A 4 EN_OUTI- EN_OUTI-
—> EN_OUT4 EN_OUT12
EEPROM ° SEQUENCER i (EN_OUT1—
REGISTERS EN_OUTS)
> B RESET
12C SLAVE
NTEREACE JTAG INTERFACE
GND A0 SDA SCL T™MS TCK DI TDO
(') MAX16049 ONLY.
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R IEZ kY EEF7rS

FFmE (B R AL FTEE)

FE ARBRBORR R IR 2058 O7 sUF R R A EERR L . A, rISh[3:0MREERMHE A 1S (ot i) Y A A7 e 0 5 3 AL B S O L

n i Bt
ADCHEHZ: R Hi AADCHES S I, T TAEMIN, ADCEHES AGKEA (A8 . % 40P Erl Th
(ZF 17 38100h F 117h) P4 ADCHi A7 I (MON1-MON12).
o I | BB, A R S R 0
A By | CPIOREEE, BT B — GPIOM .
(%%%%E%ﬁm) ADCHI A M FESEFE, S4B A A B0 1 FE S
B SR B 5 1 R R T . R MBS A A, B A i
(A7 #514Th Zr4Ch) (t4Fh). (i A7 47 25 r48h 5 r4Ch b £ fl 2% W4 /R (1 L RER 2
GPIORE % S JE A/ 2 4235 . GPIOBCE T3 G A W RS I A 0 DA 38
(%17 ##r1Ch % r1Eh) i ARV E L SRR A/ R L A 1 DA R T PR R AR B B AL (INS ) -
3ok 1 T T S A FE R FE IR, ADC 4 5 5 17 255 HL o FEF PR TR 7 LB . MON_
(3 17 #1230 Erd6h) IR, b % R
U A AT, AR 1A A TR R
(2747 %4 Fh B 122h) EN_OUTI-EN_OUTG6 A fit. & 4y F 7 ZE 7 iy, EN_OUTI-EN_OUT43% AJ it & S PH ¥R B 5 .
RESET I &4 14 RESET. FAULTIMIFAULT2 4t fC % . % B RESET. FAULTIMIFAULT2 % i T B,
(17 28r15h & r1Bh) PARCE AT VI T B — B A -
sy | AR AR . 5 BSOS A QOps E L6, A S
T rea {8 L T FELE 0 2 4
Software Enable flI# f# FA 27 745 r4Dhi% & Software Enable{i, i [ IFRFIEAT . (HRE/AS IERE 2897
(4 17 #r4Dh) {38 L TR AR 3/ o7 B
BT .
(277 82155h) T & GPIOSFIGPIO6 [ & T 1M T fiE
MR R R 5t BT ) ADCHE B S RTSORHL AR S S BEACRERT , ply MM P
(% 1 #3100h £ 10Eh) T LK
FEPROM FF*EEPROM
(3 7 3219Ch % 1FFh) Ji 7 EEPROM.
14 W AXIMN
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FH
HaTIE

MAX16047 5 % 1] [Rl 128 R4 M T, MAX16049#% %
nEMK ARG L. HahE, WARENZERHHB, Software
Enable (it & ‘07, WHZEE ML MEIANIAE — B H A
B2 AT R AR S LRI, 1O ADCRE W 0 A 5 0 Pl s
WARFEGR, FRGREHITERT. ZHBE HE
BN — B (R K 8.3ps), P ERZ 5 L i e 4 R 5
R A ORI TR SEAT . Mg R
Ve B R TRRAS, AR A 4 m] DARE A & A ks . n] DUAR
2R Sk BB B . seah, w DA S
Bl E, Dlhg B Rl ic a8, 0t e T A i be (5
B H3E AEEPROM, FXERIITERY, DB IER S
BER B

MAX16047/MAX 16049 & isf $2 AL 12C/SMBus FIJTAG & 174
M, FT ViR 2H 77 2 MEEPROM, AT-fTish 7 H i i Fl— F
0. T gk B 16 PR A G A 00 R (R R AR, T
23 PC/SMBus 5 #1712 TRUITAG # f7H CT85Y . 3 4F
RN MAT, B ER A PCHIITAGfr A4 1 171a] .

A RAM A7 287 POR (L HLE A (BN E 5 0.
WV eeihF2.85V (K AE) B9 R B(UVLO) TR I 7= A=
POR. PORN}, #REFFIRASHHETERE. R shHE T
W, BERCITA S A LB IE BT GR s, EEPROM Y
BEGIE S B WA Ea. JAshiEE, ReeEdsTEn
PimMAX16047/MAX16049. & 3hid FE 7 Lemta] 1.5ms,
WG 45 Fat 4, #EATIEW TIE. RESET/ABshilfEd
T, FAERDITHRG, AHENEEL TEEN
I I PR YO B PR BSE, AR B 4 e R S0 P e R R G R T
JaEhA], GPIOFIEN_OUTH K 25 .

MAXIN

121818/81B1E EEPROMA[ BIEZ s B TEES

e tIF S KW EET Fas

156l EEPROM
MAX16047/MAX 1604977 fifs #% % 43 B3PS TUIE , BRI TT
T F PORBS (19 BRIA B B AT 65, &8 4 Thhg Y Ac
B PR TUM & A ADCRAREE . GPIOH A % i 2F
Fes. Wi, EEPROMTH B 1 AT F iR &5 B
T AR AF 1) e B Al 0 e OB, T S % A A A g
K- AHEDRENIEAEL.
HEPATEEhEfEd, EEPROM (rOFh % r7Dh) ) i 28 52 il £
2 {A 11 ((0Fh 2 17Dh). EEPROM 71 [ 1Y 25 42 #8100 % rOEh
BE TR IR -

WL ITAGHITZCE: B FF A 3 T . A — 3 4R ik

PR R T — T T A A 4

* 98h(12C)/09h(JTAG)— VI # 8| 4™ & U, 99h(12C)/0Ah
(JTAG) I e 21| 2R A 71

 9Ah(I2C)/0Bh(JTAG)—¥1# E|EEPROM L ffii , 9Bh(12C)/
OCh(JTAG) V] 46 31| 2RI\ BT1H] .

15 2:% PC/SMBus #2178 D8 U TAG 5 77H L1653

R

Vee IE3V 2 14V 1 I X MAX16047/MAX 16049 ke,
KA 10pFHRA R Ve 8k 2. P NARER B 45 ABP
HIDBP Jy# 1F AO BRI S B B i, AR2EAJABPMIDBP
R AR L E

ABPJZ2.85V (Mt TUE )R L &%, N EPRLIIRL BR bR . R
FI—A 1 pFWG B L 254 ABPHi H 558 £ GND,  HL 25 B 2]
RESEIT A1 0% .

DBPE WM &B2.7V (JLEI{E)F FE4F, EEPROM 1%L HL#% By
DBPHltHL. A #Efi 4 th &S LADBP A 2%, 24 m] % i i
Jic & o HL o 2 it BE, DBP A P EB R A SR 4R (i A A HL R
R F— A~ 1nFR 20K DBP# H 578 2 GND, LA W R
FIRESEIT AT 203

15
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121818/81818 EEPROMA] {IE Z 4 ETEEE,

e IF S KW IEET Fas

1E5E
H T HE /RO AR W DI AR, ENFLES AR T
0.525V, r4Dh[0]# Software Enable i 4% & R 0° . %
W 2% (- T RERsE, B ENHLE 0.5V BL T 506 Software
Enable (VBN 1", HESHRIUTARKIMEMEE. WE
AEHEN, ¥ HiEH: 2 ABP.

# 1. EEPROME 4 {EsERT &

IR AE B AR R AR R, EN_OUT _Hay th b 7 B 5 T,
HENWIRETE XK. R TAEEA SR, fRENDL
filh %% Software Enable i Bl A] i BR G A, — ABRIRGS
HEEE R =EIE Ao

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

EIEB

MAX16047/MAX 1604942 {4 &8 1042 ADC T 1 MIMON_
HLEA A, PR % B 4 0 2R 0 12 % i A 19 4 — %6
SE L — VI A ST [ 7 B2 100s (B RUAE), AU RSB [A]
KR8 3ps. MU LiE MERE IR, 1067 ADCH A
i NN AR, I A R R A AR . ADCHE
o5 BAFBAE DT R VLI 3 A7 25 r00h Er17h Py, AL@ 12C
HTAGH 74 O BADC ¥4 45 . . 1% % PC/SMBus
FERBITREOSITAG B F7# 0%, 1 fUF Y & o
FORESIEEPSH

MAX16047 $2 {4t 12 %4 A MON1-MON12 T B, JT e i 5
MAX16049 4 {1t 8 ¥ i A MONI-MONS F T F & i . A]
PITEFF A5 r0Fh 2 r11h (2 W3R 2)H ik B B i AR RN

16

TGl 4MON_FCE FF frae &0 110, REENMON_H
Je, WORUEATRAR, ZEE MG A2 E ILEXEHA L,
DN 45 567 P8 A ST [R] . 3 S0 AR E A OR fioh i i e
RZ.

% R TR ) = A AT AR AR TR ot . R AT
PR, BT RAFErADh[2]7 K HB E oy KR s R TTR . 152
FaghEER Yy, TR R RE TR B A EAE R . BT
AHUEIRR Y A8 7 58 . 102 ADC Y 8 fi MSB % 4t
GGk, RIEIRETXEE.

X E WA K i s 4 R DL R AT T A, MONL
it N ALY BE MRS WY . 625 HEFRR Gy, T ROy
BCMON_fir A B TEAR{ & -

MAXIN
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R2. WANMENEEFERE

1H18/81B 1B EEPROMA] RIE R 44 & TEEE,
RHMIEZ kW EF 75

REGISTER/
EEPROM
ADDRESS

BIT RANGE

DESCRIPTION

OFh

[1:0]

MONT1 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 = MON1 is not converted or monitored

[3:2]

MON2 Voltage Range Selection:

00 = From 0 to 5.6V in 5.46mV steps

01 =From 0 to 2.8V in 2.73mV steps

10 = From 0 to 1.4V in 1.36mV steps

11 = MON2 is not converted or monitored

MONS3 Voltage Range Selection:

00 = From 0 to 5.6V in 5.46mV steps

01 =From 0 to 2.8V in 2.73mV steps

10 = From 0 to 1.4V in 1.36mV steps

11 = MONS3 is not converted or monitored

[7:6]

MON4 Voltage Range Selection:

00 = From 0 to 5.6V in 5.46mV steps

01 =From 0 to 2.8V in 2.73mV steps

10 = From 0 to 1.4V in 1.36mV steps

11 = MON4 is not converted or monitored

10h

[1:0]

MONS5 Voltage Range Selection:

00 = From 0 to 5.6V in 5.46mV steps

01 =From 0 to 2.8V in 2.73mV steps

10 = From 0 to 1.4V in 1.36mV steps

11 = MONS5 is not converted or monitored

[3:2]

MONSG6 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 = MONS® is not converted or monitored

[5:4]

MON?7 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 = MONY7 is not converted or monitored

MONS8 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 = MONB8 is not converted or monitored

MAXIN

17

609 LXVW/LP09LXVIN


http://www.ic-cn.com.cn

MAX16047/MAX16049

WWW.IC-Ch.com.cn

121818/818 18 EEPROM ] B2 Z 44 & TEES
R IEZ kY EEF7rS

=2, W\ NSEE FO{E R (Z)

REGISTER/
EEPROM
ADDRESS

BIT RANGE

DESCRIPTION

11h

MON9 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 = MONQ is not converted or monitored

[3:2]

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

[56:4]

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

[7:6]

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

(L FHEMAX16047

18
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121818/818 18 EEPROM Al RIEZ & TEEE,
RHMIEZ kW EF 75

P IRAF it 5 DU & A ADCE S RFFAR(S WRS). X ADCHAR LR A8 E I AN & AL R 00h, AT E i JE 50
WA A TR N . BEENCIRYS  aren, XEFFaRAHEA.

g R AL MSBHEAT S LG . ADCAS 546 3% A fe AE 14 i

AN, ENAF i R Rl TE W AE 1R AT Y B e — UCR R

R3. ADCHREFFE

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)

07h [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

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

0Bh [7:6] MONG6 ADC Conversion Result (LSB)
[56:0] Reserved

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

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

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

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

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

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

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

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

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

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

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

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

*(XFEMAX 16047
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121818/818 18 EEPROM ] B2 Z 44 & TEES
R IEZ kY EEF7rS

BAMANGY BN REAGNS). 4% B %, GPIO N TFIR
GPIO1-GPIOG6 A AT 4Ll i A/fith . GPIO1-GPIOgR]  JERRAIh . 2% RALRSWZ A ArIChErIER, TR

REHTFHE M. RS LRA. Bl E Sy -OPIOI-GPIOOH A fH 8.
K L A 5 R 2 B

x4 BRIOMERFSE

REGISTER/
EEPROM ADDRESS BIT RANGE DESCRIPTION
[2:0] GPIO1 Configuration Register
1Ch [6:3] GPIO2 Configuration Register
[7:6] GPIO3 Configuration Register (LSB)
[0] GPIO3 Configuration Register (MSB)
1Dh [3:1] GPI104 Configuration Register
[6:4] GPIO5 Configuration Register
[7] GPIO6 Configuration Register (LSB)
1EN [1:0] GPIO6 Configuration Register (MSB)
[7:2] Reserved
&5. GPIO# K iEF
CONFI(B;:_JrgATION 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 | FAULT1 output | FAULT2 output
100 Open-drain Open-drain Open-drain Open-drain Open-drain Open-drain
Any_Fault output | Any_Fault output | Any_Fault output | Any_Fault output | FAULTT output | FAULT2 output
101 Logic input Logic input Logic input Logic input Logic input Logic input
Open-drain
110 — - - — o WDO output
—=. . Open-drain
111 — — — MR input WDI input FAULTPU output

F RIS "R R RN GPION &, AEEHGPIOR & KX 4o{g .

20 MAXIN
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121818/81B1E EEPROMA[ BIEZ s B TEES

B ERERT(INS )N
GPIO1-GPIOANE & o /2 ik I A4 3R T2 g A(INS_), F T
FREREE . K M 7438 MOSFET AR 5 it & Sy PH 31 08 Bt
BEN _OUT_#H#4%, ¥ INS_ #i A 5MOSFET Jfitk 481,
SRR B A
DAY 58 EU 52 5 1 0 5 L L/ KT L S o) R et Ak 3 P A O 1)
INS_, FH#HlEHEN_OUT_HE. EH T/ERET, &
BEINS_HLER BRI L, B RA B IR 4 1 R )
PR . AT DA BRI F R A 12 38 DL I INS_ 2 MON_FL Uk 25
WIFIBR, 15225 HEREETRSY .

e tIF S KW EET Fas

INS_ i #Et ] DUFVEA PRIR BRI IE 19 100Q Rz, ANSINS_
HERERE L, o] AERR. S r4Bh[7:4] 0 R R A7
HHE FRIIhAE, IS HEI2.

1B BB N/
Al LK GPIO1-GPIOG L & byl % A /4 . RS i,
Wi AWE AGPIO; AIfER AR, MrlBhistUfs . %77
Rl Bhoy HiEH e, 12 H £ 6K T GPIOVE MBI A/
B EREREE . FAMIARAI I Bha o T3 R
TUE, A, JH3I R M EEPROM 2% .

6. GPIOR % N /4 H 24

EXTENDED PAGE
ADDRESS BIT RANGE DESCRIPTION

GPIO Logic Output Data

[0] 0 = GPIOT1 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 = GPIO3 is a logic-low output

A 1= GPIOS 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 = GPIO6 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] GPIO3 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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121818/81818 EEPROMA] {IE Z 4 ETEEE,

e IF S KW IEET Fas

Any_Fault¥i i
GPIO1-GPIO4 AT DAt B k5 it B FH 56 PR FL P A 0 4%
s R A . 2 MR AR R R R R B ] RR
A, ok SO el R R

FAULT1FIFAULTZ2

FAULT2. X TRri&EmsmA, BB -k Rtk X

R7. FAULT1FOIFAULT2 M H B BB F =

JEATE S ns, fob e BB AR . R AR SR r1Sh &
r18hi% B FAULTI MIFAULT2 E R B THR B H 2, 55
KT,

TSR A B T 2 B MON_, 24 — % 5 £ % MON_
PR B AT TP PR, R i A B o

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
15h [3] 1 =FAULT1 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 MON8
[0] 1 =FAULTT is a digital output dependent on MON9*
1] 1 =FAULTT is a digital output dependent on MON10*
[2] 1 = FAULTT is a digital output dependent on MON11*
[3] 1 =FAULTT is a digital output dependent on MON12*
(4] 1 =FAULT1 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 = FAULT1 ?s an act?ve—lolvv digitgl 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
17h [3] 1 =FAULT2 is a digital output dependent on MON4
[4] 1 =FAULT2 is a digital output dependent on MON5
(5] 1 =FAULTZ2 is a digital output dependent on MON6
[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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121818/81B1E EEPROMA[ BIEZ s B TEES

e tIF S KW EET Fas

% 7. FAULT1FIFAULT24 H 2 & FntH K E 3K ()
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
*HEMAX 16047
4 /& LB (FAULTPU) &/ T8 A\ (WDI)F1% H (WDO)

GPIOGHC B o “ b b FL ™ i Hh IS 48 7 b v s S s
e R R . R EIRZSTT, BrA EN_OUT_HL R i
1%, Wb g 77 i 2 E % R EEPROM, 152 % A Bk oy .

MARGIN
GPIOGHC & % FLF- A R I MARGINGi A . 247854k (1 R4
HL A T 5 m T 1T PR 22 K MARGIN 9K 2l A IR H -, AT
DU & ARG S . IEH T/ERT, #MARGINIK 34 &
-
MARGINFZ 8 r4Dh[ 1] & 17 W, ffE# &8 hig.
FAULTI. FAULT2. Any_FaultfIRESET#{ % 7E 4 Ak 4.
I REL AR 4 e ooy B 20, R SRl e

FEE I (MR)
GPIOARC & AR HL-F AT sh & (%A, MR. #MRIKZ)
NARHF, il R RESETE fi. MR MAR FE Bk A5 5 5 i F
Ja , RESET{EFT 28 45 A 52 {37 8 15T Jo] 309 A 47 0 £ 13 AR R °F-
Tk S AL R I A 1 ) VR4 R B.6 2% RESETHR ST -

MAXIN

¥ r1ER[1:0] M2 77 e r1Dh[ 713X &8 ‘1107, B & GPIO6 K4
WDO. #EriDh[6:4]K ‘1117, Bl E GPIO5AWDI. WDO
AR A SRR T B, S T BT ER 2 TAE
EANE BIE S B 1IN #5847 .

AT % #2514 (EN_OUT1-EN_OUT12)

MAX16047 345 12 3% v] gt i, MAX16049 €045 8 #% 1] Jw
FRE . % S Y RE 0% 3% 2 2 DC-DC = LDO HL & (14 1 fig
ENYE A, ] DUZE R A el ey R N R
ERIEMOSFET RO MIME . 7T 38 (9% B B 45 AR P &L
P AR RS . EN_OUTI-EN_OUT4
AT ARG & A PR EE , EN_OUT1-EN_OUT6 AT JHAE Ha 7 2%
i, AR REEDIRE. A% F4rIFh 2220 &
HiH, X THCEEN_OUTI-EN_OUT12 1 E4m 15 Bi 2%
%8,
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121818/818 18 EEPROM ] B2 Z 44 & TEES
R IEZ kY EEF7rS

%8. EN_ OUT1-EN_OUT12F &

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

[6:3]

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_OUT3 is an open-drain active-high output

010 = EN_OUT3 is a push-pull active-low output

011 = EN_OUTS3 is a push-pull active-high output

100 = EN_OUTS3 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_OUT12fit & (4%)

REGISTER/
EEPROM BIT RANGE DESCRIPTION
ADDRESS

0] EN_OUT3 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_OUTS5 Configuration:

000 = EN_OUT5 is an open-drain active-low output

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

110 = Reserved

111 = Reserved

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

EN_OUT6 Configuration (MSBs):

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

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

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

011 = EN_OUT®6 is a push-pull active-high output

100 = Reserved. EN_OUT®6 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_OUT7 Configuration:

00 = EN_OUT7 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_OUT7 is a push-pull active-high output

EN_OUT8 Configuration:

00 = EN_OUT8 is an open-drain active-low output
[6:4] 01 = EN_OUTS8 is an open-drain active-high output
10 = EN_OUT8 is a push-pull active-low output

11 = EN_OUT8 is a push-pull active-high output
EN_OUT9 Configuration*:

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

11 = EN_OUT9 is a push-pull active-high output

[3:1]

20h

[6:4]

[1:0]
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%8. EN_OUT1-EN_OUT12fit & (4)

REGISTER/
EEPROM
ADDRESS

BIT RANGE

DESCRIPTION

[1:0]

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

[3:2]
22h

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

(L HEMAX16047

HBEREE
EN_OUTI-EN_OUT6 R L FIE e He i fer Z2 i, B 3h6 4>
ShEBn{HIEMOSFET . FEHE/F A, DX b =CC & 1Y
EN_OUT_#i L BEOS $2 (L op A MK Sh LR, B2 H R U AR
R RMON_ =i 5V, PAFE 43R 8l #hkn i i MOSFET .
fn, EN_OUT2 EFHEI L MON2 @ Y SV ERY LS, % T
LR HEF VRIS BiE 2% 7R .

R T 1E
EN_OUTI-EN_OUT4 "] DL TAEFEMHI A IR Bttt B & R HA]
PR EERE, EN_OUT1-EN_OUTA4#x £ BEM K 5h4 D 4hikn il
EMOSFETRYMIE . X+ THAPRERER, # GPIO1-GPIOAT &
SR A 2 d A (INS ), 45 G EN_OUTI-EN_OUT4 A
MONI-MON4 — & [, 1555 IR ETR5Y .

26

FimaH g
fic & R Ik s, S eV dRk4ExHE, EN_OUT7-
EN_OUTI12)8; 12V (f R4Ex {6, EN_OUTI-EN_OUT6)4h
BB HL VR 2 [A) 2 B — AN AP L v BE . b LB ) 3 R B
P I U A BT I A ) AR B DL T SR L, I
T BT DARC B Ok 2k ul” i

ERERHEE

MAX16047/MAX 16049 4 7] 4 F2 i Hi BC & 4 #3958 5 s
AR 2mA FLE . B 100p A LI -

_FREATEN_OUT_ 7
Ve MOV B TAEHLERS, EN_OUT_fi Hi 76 Voo BRI
24VZHT R F B, BEJG, EN_OUT_ K Ab T 3 o fic & Ik
&, S HE3HIE 4. RESETRC & 4K AP R0 T B
fty, g — > 10kQAELH B2 Ve, 0B HIE45T7R .
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MAX16047 fig03
T T

Vee
2V/div

ov

RESET
2V/div

ov
EN_OUT_
2V/div

ov

20ms/div

MAX16047 fig04

’ ety /(G
P Lttt 4 VM

ov

RESET
oo 2V/div
e 0V

Sh ASSERTED L BN oUTL
e Co o v
e

10ms/div

3. |- #H B9 RESETHIEN_OUT_, EN_OUT._J & %G FH
BH 0 T i M

HF

B AEN_OUT_#A — A 8 Z MR AMON_f A, J7
{57 X 2 K FL R A LR A . B A N LR RS AT
HERF, — R AY L P R AU R — RLURAT T 2 ATk
ATARIRZS . HEHEEN_OUT _fi ti &1 HL U5 O i RE i A
HEHMON_f ARG, DI T . SR i
A2 pml, W62 HMON_.

HEFITF
MAX16047/MAX 16049 4% [ 2 55 1 HE 7 sf Bsi X 22 i i YR F
TTHERE . iR HEP 0T, 8AEN_OUT_4rfc — AMiBs,
MEFBROZI TR 11. 4rBe NI BRORIEN_OUT_H SE4T T,
SRIG R AT BR LA, DAst2RaE, HEIRBLL. 4
Wi 2 [/ — AN BR A Z2ASEN_OUT_A] [Al 4T T«

BABTBR AR T By N BT & HE P R BT (BF F 4R r50h 2 r54h),
Pie B Y5 FE A 20ps B 1.6s 2 6] . S [l HESFJAI], RSB 11 FF
TA R 1A 52 . MAX16047/MAX 16049 0] L 7E [F] B A 2t 1 g
e P i E T, WidrS4n[4]R E . S % .
F10FIFE IIEN_OUT_W B4 Hehz, DLRFE 12MF13M
HEFF AL

HEFF BT B8 FTN
(S A9 MON_Hi A AT L3 BE — A~ Bt 1A B8t 12 79 et e
SR TER BRIF IR R A A . 45 i ARy b R SRR S

MAXIN

4. |- HE BIRESET HIEN_OUT_, EN_OUT._Hi & Y& HiFA
RCH 1 2 d

AE MR [A) N A A B v SR AR RO TR DAL B B0, K
W oA 2 A RS . E b E T EEL TR R BB 2 1k RO T BR A
M. 2 HEFERT G, BCE NIRRT B . 3% ok f £ R
TAEREN_OUT_ R ZTER BRI G A, E5% K. £
10052 11 A9 MON_I B 23 e o7 .

A B2 O A XA Ay MON_ Hig A BE AT WE I, 70 2 4 fioh 2% AT o] 43
BEC s 2 B, BB O0%5 £ Software Enable {7 r4Dh[0]2E A
W0, JFHENEMHEEEFAFE0.525V L . FERBRO
He P IE I 2 B fl & A BC B BRO A Fg b . — T, B
B 04 1l 71 i 5 s B P PR R BB A

25000, IFBR 2R AR AT EN_OUT % Y, i 2 e 043
BCAOMON_Eii A, SRJGHEA LEURZS . lH, IFRR120m
FPHIH IR G — L UR . 44 4 L ISR 12 1 MON_fir A
R EITR, s w)E, sl bmHF.
LA BR 127% 8 40 B MON_fai A, Bsf B/ HE RS 235 5 J5 o6 52
A RHEF .

Hy — A~ 3 22 A4 A T 3% S B AR I MON_ AL M 0 H Y
W, RIETE F R Rl 2 iR A A .
a0, SR e JEAE AL TR BR3AYEN_OUTL, A M B4 A
MON 1 HIMON2 24251 [ i 43 Be N B4 . 753X A7,
EN_OUTI7ER} B3 i B Jm #2308 . FERSBRANI I 4, 7T ikt
B R R I B BT, MONTHIMON2 45 48 3t /% 1]
B RO, K i 2 R
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FEFRESET

2y e NI B 12 A9 FE — MON_fis AR i H R BT IRR )5, 8
ShE LM . 2B SE G, RESETAERR BN . @it
r19h[6:4]% B &2 AR I R (2 W2 21).

B
L EN I 87 Software Enable{ & ‘1° i, 2 shlreid 2.

#9. MON_FAEN_OUT HifE4 Bt S175E

EN_OUT_[&] i} Wi Bl 55 4 Ft Sz 1) HE 7 437 (r54h[4]) (9 1% £ LA
R Wi . R mHEF R (S4h[41E 1) F, B
BRI BR 11 EN_OUT_, MAX16047/MAX16049
GRS BR 1109 HE 7 SE IS TF 4R A BT BR 10, BRI 4rEE N
AFBR O EN_OUT_WrHL . SE45 (A Bt T FL(r54h[4] 07 )RY,
BT A EN_OUT._[A] I 14 F,

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
s8h [3:0] MONS Slot Assignment Register
[7:4] MONSG Slot Assignment Register
5oh [3:0] MON?7 Slot Assignment Register
[7:4] MONS 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*
sEh [3:0] EN_OUT1 Slot Assignment Register
[7:4] EN_OUT2 Slot Assignment Register
5Eh [3:0] EN_OUTS3 Slot Assignment Register
[7:4] EN_OUT4 Slot Assignment Register
60h [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 *
*RFFMAX16047
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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_RBE 4 B

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

MAXIN
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x12. HFEMFIEERE

REGISTER/
EEPROM
ADDRESS

BIT RANGE

DESCRIPTION

[1:0]

Power-Up Fault Timeout
00 = 25ms

01 = 50ms

10 = 100ms

11 =200ms

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 = 20ps

001 = 12.5ms

010 = 25ms

011 = 50ms

100 = 100ms

101 = 200ms

110 = 400ms

111 =1.6s

4Fh 3l

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

[5:4]

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
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F12. HEF R AR RS (4E)
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 r50n[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 r53h[7:6]
[3:1] Slot 11 Sequence Delay
54h Reverse Sequence
[4] 0 = Power down all EN_OUT_s at the same time (simultaneously)
1 = Controlled power-down will be reverse of power-up sequence
[7:5] Not used

F13. B HEF ERERE

CONFIGURATION BITS SLOT SEQUENCE DELAY
000 20us
001 12.5ms
010 25ms
011 50ms
100 100ms
101 200ms
110 400ms
111 1.6s
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B O AT PR 1240, MAX16047/MAX 16049 78 AT {a] i B
WA ERBE WS MR BE4 BE HL R . K GPIO1-GPIO4 B & A A il 2%
BIANCINSD), DAMEMMERBFH . AR E, & GPIO6 N
FAULTPU, DIS/EREZHE. A XGPIOWIL &1l 5%
JHET A/

St T PAFRIRES, HIMONL. EN_OUT1HIINS 1 [F] 44 i 52 &
A IE ; {4 JAMON2. EN_OUT2 FIINS2 M L 55 — 4> 5 %
W3E3E ; {f IMON3. EN_OUT3FIINS3 #4 i 4 = 43838 ;
fd FIMON4. EN_OUT4 FIINS4 44 A% 55 DU AT 18

HHC B OV BB BRI, KN EN_OUT_ 53 Be 2] -5 % B
A M I AL (MONL) AR [F] BB B . @i 4n,  ansREN_OUT2
SECBIESBR3, I A I MON2, o255 B EI B BR3. X
S (R R TE I B A B A 2 ) MON_ iy A A 25 7E R B B
A% SERNIFARERER, A6Z0FE b P Wi I 45 R 2 I 52
JL, 7 UK il A R I A AR BR R Y EN_OUT_R
AESTAC IO,

R 4 o P B g 5 — 6 R % 1 L R R A 38 A A e A
PO A P S B (2 WL 20 BEAE I S) . LBt P i 2R
Xt B — B INS _ FL J A% o HEL ek 39 . 2 SR INSS _ P s i
EETEHIRE 1S0mV (MLRUE) DL L, HOBGR P i A H Ak AR
BT, ML b ERRE BT, EBIINS_ A %48
ETHE S HUEVE A A 1k RS TR IR T R
BRITIE], AR, A5 SR ZEAE i 26 4% ) b P/ P il s s
(B P 58 . AT RAE S r4ER[3:0] IR % L A /B v, SR B g s )
A JE 41 -

i INS _BR B L I 2 [A] ) 228 3 330mV i, &= A R
BEb R, SRATRAK T A REN_OUT_, FAEfbEidst.
A E AFAULTPU, A& AR MR B B ishKs fish & GPIOG6 .

BT 5 2 T A B M I INS _ F JE A A(MONL) L J . 1F
WIAMIRET, B INS_IREEHEGIRS, HHINS_HE
R E A E Y R PR (PO)I IR, %1 TR B0 & W MON_HL
FE R SRAE [ orEE, il 7 A7 S ro4h ik B PG IR (R 14).

R
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o Vour

Loglc  —
| VTH_PG
REFERENCE '

RAMP
100Q

5. IER IR ER

— HAZMZFIPG, §1BniaiE FET AR FJEAR 2 (8] 4 35 5 5V
(S EUE)IAT . AT AFEr4Fh[S5:4] 9 i B 42 BRI R
YU FE 100V/sEI800V/s Z [E](Z W& 12).

ENFLAK 8 r4Dh[0] 71 11 Software Enable i & ‘17 fi,
Wi #e . SRS HE R & A7(r54h[4]), HEZMON_HL &
PREF R, DL (LT R A /LT, INS_ PR B B
e P T B At LT O R M U L S e R
TGRS A, SO B MON_ L Bt pe, SR
B VRN Bk, BT A EN_OUT_FL & 7 BIVRL 2 L 7 .
IS S I HE AL E 0% K [RIRHRLAR AT A IEN_OUT_FL ..

IEEZIES
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MAX16047/MAX160494& 7] & () ] #B100Q F HrHLfH , LA P BEL A T AT A AP R R B Y EN_OUT1-EN_OUT4
PRAETE H 300052 B B B 1 Pl TR RS S B B R 9 M BB A 2 T R, WA E X DC-DC % 4 25 1 i ) B 2 F
P . TRCA BT RIS A INS_FUEFE B3 F — ik b TR . XX FpE oL, K GPIORC & MINS_$ A, E7
LI AR AT RE 05 7040 O . X TN RLE IE R TAESAE A = 100QFHifL, (HiE, NEMAEAIFFRES. ¥ INS_f A%
FHHT. #rd4En[7:4]E 1, fiRE R (E12). XL EEE RN T
x14. BIEHZE(PG)IIR
REGISTER/
EEPROM BIT RANGE DESCRIPTION
ADDRESS
00 = PG is asserted when monitored VMON1 is 95% of VINST
[1:0] 01 = PG is asserted when monitored VMoN1 is 92.5% of VINS1
' 10 = PG is asserted when monitored VMoONT1 is 90% of VNSt
11 = PG is asserted when monitored VMON1 is 87.5% of V|NS1
00 = PG is asserted when monitored VmoN2 is 95% of Ving2
[3:2] 01 = PG is asserted when monitored VMoNgz is 92.5% of V|Ns2
' 10 = PG is asserted when monitored VmoNg is 90% of VN2
64h 11 = PG is asserted when monitored VpMoN2 is 87.5% of ViNS2
00 = PG is asserted when monitored VMONS is 95% of V|NS3
[5:4] 01 = PG is asserted when monitored VMON3 is 92.5% of VINS3
' 10 = PG is asserted when monitored VmoN3 is 90% of V|NS3
11 = PG is asserted when monitored VMON3 is 87.5% of VINS3
00 = PG is asserted when monitored VMON4 is 95% of ViNS4
[7:6] 01 = PG is asserted when monitored VMoON4 is 92.5% of VNS4
' 10 = PG is asserted when monitored VMoN4 is 90% of VNS4
11 = PG is asserted when monitored VMON4 is 87.5% of VNS4
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Az

MAX16047/MAX16049 W ilfi A (MON_)fHIHE , K& AT
FEMTRR R TRR DA K mT 326 43 1 ok H o 19 D BR st
R . BT XSk A, MAX16047/MAX16049 fE % fil %
R, EE RS, BESE R ARG %
EEPROMH'. — H & A Jebifs, HARlka i Ml &
B T 3 T DR S R AR R R I ADC R e 25 5. &
{1 T8 E N FPEEPROME 5% — YCMURs , 8771 B 102 DA
30T o8 A O O 5 AN S ST R Y b L 3 AR B

MAX16047/MAX 16049 RE % I &1k F 1 % g g =44,
U ADC % 80 45 oI P Pk 245 . Bl A 0 B AL %) ERL R

*15. HUEIIRR

REGISTER/
EEPROM ADDRESS DESCRIPTION
23h MONT1 Early Warning Threshold
24h MON1 Overvoltage Threshold
25h MON1 Undervoltage Threshold
26h MONZ2 Early Warning Threshold
27h MONZ2 Overvoltage Threshold
28h MON2 Undervoltage Threshold
29h MON3 Early Warning Threshold
2Ah MON3 Overvoltage Threshold
2Bh MON3 Undervoltage Threshold
2Ch MON4 Early Warning Threshold
2Dh MON4 Overvoltage Threshold
2Eh MON4 Undervoltage Threshold
2Fh MONS5 Early Warning Threshold
30h MONS5 Overvoltage Threshold
31h MONS5 Undervoltage Threshold
32h MONG Early Warning Threshold
33h MON®6 Overvoltage Threshold
34h MONS6 Undervoltage Threshold
*HEFMAX 16047

34

I AR R 3 TBR I, & AR ik FE e b I A G F
JEMTF RENIREY, &R ERRE. E2F 72 r23h £ rd6h
W EERETTRR, ANR1SHT AN . ASXTEE 38 0 Y ik
BHEATHEI, WA ZBE gk XA . LA
e T v T 8007 5 T 4 B Y bR R AT EL A

iM% A/ (GPIO1-GPIO6) AT PARE & 4 Any_Faultfii i 5%
% M FAULTIAIFAULT2 i, DAFg/RiERES . X
B i B I RE L PR R, IR 1T TR
KT K GPIONE & Wi b M it E R, 1S5 WM
A/ 5

REGISTER/

EEPROM ADDRESS DESCRIPTION
35h MON?7 Early Warning Threshold
36h MON?7 Overvoltage Threshold
37h MON7 Undervoltage Threshold
38h MONS Early Warning Threshold
3%9h MONS8 Overvoltage Threshold
3Ah MONS8 Undervoltage Threshold
3Bh MON9 Early Warning Threshold*
3Ch MONS 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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LTI
B UG e 28 RN R A N B Bk 2 . AR AE YR AR
i R T AE DN TRR ASh, i A 2 % 5 T K 4 B A
ZOBTE, MHATZUGELERME. il —E WHR RAE
Ja . AnSRAE AT IR T IR, 0k e e R A
R UK r4F[7:6] B HUBR S T ik B oUE (W 19).

A ErRE
B FREAR RS AR 7 R — AR RRIR A, AT DUBEI A3 1T
TAT FF) 7 77 i 11 8RR T 19h P 52 JUAS P A — 45 e 00 A ) il o
bR, MRIOPUR. [MbREFFROERME 1, 1F
BRECRAR S . 5 Ak B SRR AR (5 5 AR, X4
AT A S o o i B 7 PR (ML 17) . U S B g
(i REAF A e O AH LA RE (Ot B, SRR E A REELAL -

& 16. WEHRE

e tIF S KW EET Fas

ES £
IR R A TR RE LM S W EE, WTLKE
B Zh#l R IC R SC W BT A R EN_OUT_, fil & # b {5 B 1a)
EEPROM (435 . X Tl 52 K BERURA IR ZS, FERr A7
#wrd8h 2 rdChH 1% B AR R fERE AL (2 17).

B {7 B Sk £ EEPROM 4F £ ## 100h £ rOEh H (WL 18) .
— H RO S, EEPROMBEBIE, A0 fi s 4
RS I . MeSDh[1E 17, Rk
EEPROM 8 EIRZS . AT DIRE B M5 H, TEHF F401h
HIr02h H 77 fif ADCHE 4 &5 SR A/ Sl A A . #Er47h[1:0]7h
Ve B RS, K r4Th[ 1018 R 11, KM BREIT
. FTERAFRIADCS; 34l 85 T .

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 = MONS5 conversion exceeds overvoltage or undervoltage thresholds
[5] 1 = MONG conversion exceeds overvoltage or undervoltage thresholds
[6] 1 = MONY 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
*FEMAX16047
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7. KB FER EFNEREAL

REGISTER/ EEPROM
ADDRESS BIT RANGE DESCRIPTION
Critical Fault Log Control
00 = Failed lines and ADC conversion values save to EEPROM upon critical fault
[1:0] 01 = Failed line flags only saved to EEPROM upon critical fault
47h 10 = ADC conversion values only saved to EEPROM upon critical fault
11 = No information saved upon critical fault
[7:2] Not used
[0] 1 = Fault log triggered when MON1 is below its undervoltage threshold
[1] 1 = Fault log triggered when MONZ2 is below its undervoltage threshold
[2] 1 = Fault log triggered when MONS is below its undervoltage threshold
48h [3] 1 = Fault log triggered when 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 MONBG is below its undervoltage threshold
[7] 1 = Fault log triggered when MONS 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 MON2 is above its overvoltage threshold
[6] 1 = Fault log triggered when MONS is above its overvoltage threshold
[7] 1 = Fault log triggered when MONS is above its overvoltage threshold
[0] 1 = Fault log triggered when MONS5 is above its overvoltage threshold
[1] 1 = Fault log triggered when MONG is above its overvoltage threshold
[2] 1 = Fault log triggered when MON7 is above its overvoltage threshold
4AR [3] 1 = Fault log triggered when MONS is above its overvoltage threshold
[4] 1 = Fault log triggered when MOND9 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 MON2 is above/below its early warning threshold
[2] 1 = Fault log triggered when MONS is above/below its early warning threshold
48h [3] 1 = Fault log triggered when MON4 is above/below its early warning threshold
[4] 1 = Fault log triggered when MONS5 is above/below its early warning threshold
[5] 1 = Fault log triggered when MONEG is above/below its early warning threshold
[6] 1 = Fault log triggered when MONY is above/below its early warning threshold
[7] 1 = Fault log triggered when MONS is above/below its early warning threshold
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FN7. XEMEE EFNEREAL(4E)

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
*RFEMAX16047
*18. #EidFEEPROM
EEPROM
ADDRESS BIT RANGE DESCRIPTION
[3:0] Power-Up/Power-Down Fault Registelr
Slot where power-up/power-down fault is detected
(4] Tracking Fault Bits
00h If ‘0,” tracking fault occurred on MON1/EN_OUT1/INS1
5] If ‘0,” tracking fault occurred on MON2/EN_OUT2/INS2
[6] If ‘0,” tracking fault occurred on MON3/EN_OUTS/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
01h [3] If ‘1, fault occurred on MON4
[4] If “1,” fault occurred on MON5
[5] If 1,” fault occurred on MONG
[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] MONZ2 conversion result at the time the fault log was triggered
05h [7:0] MON3 conversion result at the time the fault log was triggered
06h [7:0] MON4 conversion result at the time the fault log was triggered
07h [7:0] MONS5 conversion result at the time the fault log was triggered
08h [7:0] MONG6 conversion result at the time the fault log was triggered
09h [7:0] MON7 conversion result at the time the fault log was triggered
O0Ah [7:0] MONS8 conversion result at the time the fault log was triggered
0Bh [7:0] MONS9 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*
“(LFEMAX 16047
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e IF S KW IEET Fas

LB/ AL
U w s W i T oSO A S N Y 4 A £
EN_OUTHi# BAR . FEX SRS, SOBEmR IR a9 15 B A7
f 7EEEPROM r00h(3:015, BRAEr47n[1:01% K “117, Hik
b 2 A7 i B N A AR (T R (IR 1T).

TSR AE e B PR R B 0 b BLBR BRSO, e %
— YRR, X R TR O WOE T B AR B 07, BRAE
rATh[1:018 28 117, Ry i 2 7745 HE B 8 A7 A 1 6.
(W#%17).

BapEit/firrtE
T o B R, AT LU MAX 16047/ MAX 16049 fit & H i
WREEM A — A E AT . KrdFh3]E
0, EEASENEN. XMECE T, KA EE
PRI R b, STk EWIER R, EHEsh. #
FrdFh[2:013% 4% B sh B LR, JEE h20ps 2 1.6s, X
T A EI N E WEAERES % £ 19.

®19. HEKERE

FrrdFh(3]E 17, SEHFBEPUEE. IMEET, K%
KRR SRR, EN_OUT_R 8 BAK. 7Efh & EN8E (L

Software Enablefii £ ‘0’ DLAT, ##{FASEBFwia LH

HEFF . KT Software Enable iz 1% & AR5 B1E S % (EAE
#har-

NSRS BAR A BIEEPROM (2 WL K g B o), 9%
HiEHTHSEIREX, # 8 3hEil ek &R TH7
il B B BOIH IR . NSRS (s SR A7 FEEEPROM A, FF
Hos e Tl R e e, 2R 5E LR A7 A 2 e il
ENZ{ 5 {ii Software Enable i . A5 F{R 77 # 5 L IR 9 15
B BLARIETEE R R 3 Z AT A £ 60ms i FERS . I,
i PR UE AR /N204ms B AR IS JET9T, AT 4 £ fE 0% 52 I ADC
A, BUEWEWAF 4B EEPROM A . S T B ik A
PSSR IR BIE 25 £ 20.

REGISTER/
EEPROM
ADDRESS

BIT RANGE

DESCRIPTION

Autoretry Delay
000 = 20us

001 =12.5ms
010 = 25ms

011 = 50ms

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

[2:0]

Fault Recovery Mode

4Fh 1 = Latchoff on fault

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

Slew Rate

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

[5:4]

Fault Deglitch

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

[7:6]
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% 20. EEPROM# [Eid & A HA

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  RESETNWRENM, WMIER LIRS FIARIIMON.

Py — o . FIrIONLOJERESET, 7oA. KA
I % (R HRESET, — B bR, L JIRESET, (IO ChAil
S TR R RO (ks MmOty SVCEPTRERI A R AL b2 RESETAC B

MON_ i A RS FET TR, Erubppsas. mapy VR 0 ARUIC TR0 oF it - RS

MON_ i A4 EIN PR 12, MRER 4)s, e b~ FOPIOARCENF LMk A, MR, AIRMRE il %

. RESET ii. RESETHA AI4aFLMift {1, RESETHIH
KNRLLFFARACEESHE K.

£21. RESETEREfHEXEE

REGISTER/
EEPROM BIT RANGE DESCRIPTION
ADDRESS

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

[1:0]

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 = 25ps

001 =2ms

010 = 25ms

[6:4] 011 = 100ms

100 = 200ms

101 = 400ms

110 = 800ms

111 = 1600ms

[7] Reserved
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e IF S KW IEET Fas

% 21. RESETEi & i X H &= (&)

REGISTER/
EEPROM BIT RANGE DESCRIPTION
ADDRESS
0] RESET DEPENDENCIES
1 = RESET is dependent on MON1
[ 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 = RESET is dependent on MON10*
1Bh [2] 1 = RESET is dependent on MON11*
[3] 1 = RESET is dependent on MON12*
[7:4] Reserved
“(RHMAXI6047
B 1HER 5 PRARE A E I W twpr, JFU TR 3IE T A

I ER g LS5 MAX16047/MAX 16049 — 4 TAE, W
AU TAE . ZH S TER, AEHR TR, R
RESETE N Z i, BITHAEHERTANE. ML TAER,
Bl ER S SHF LR, VeciZUVLONIR . Bahd
AT, KLBIF R BT TR R %% . r4Dh[3]E 0, K
EI T E MRS (CHEES TIE); 4Dh[3]E ‘1) ¥
BB E M. T H/I 0@ 25 R AR
M7 AFEE B TR BiE &% K02,

EIHEMFHIMELEE
110 52 45 T DUE PR ST M pP A TAE . RS0
TR 42 1] 5 A 4 (3L FT 9 Y A DI, A R AE R T AR
BI128s, RUEE ARG E ML B KA. Wiz
1A ] S0 RE 0% 7 Ak P g T SR RN PR AR
f8n. BURERENE(VecBEFIUVLO LT & 3R 1 2|
UVLOLL k., #FEHE3), F3hRAMR), HIKENH
N X HER, SEERIMTMEA), —HBHFEWR,
FEWE B TV E AL P Z A, BTSN oy R4 L
RLIR (LAY TR], S8 WAL BT nP I R G ou . ¥
r55h6) & 17, MEREEITMISBIAERT; KrSSn[6)E 07, %k
1T 1A JA B AL .

40

(twpI_STARTUP) 4 # 2 B ¥ 55 — K WDIBkAE 2 Ji5 (EE 6 Fl ]
7. E#HTAEEKXT, FEFBnE M typr 2 i, R pP
WA DA R kAR (555 HEL T 28 41 H T ARG R T 5 e T fik
ZWDI, #fik’x WDO%i i, 7£f & WDIs{ RESET & i &
Fif, WDOR B R Z IR (ET).

EN A L F B rSSh[71oh 07 I, & T I E I ik T = Ak
L. FH4E RS MR RESET BEALRESZ R, BI1MER
WASTHAVI B — BffBRRESETE ML, Bl 1MEN #%
WAL, R WDOM IR Z (1&]8). fil X RESET & fifit,
FI e e R B AR A

B A AT A & R HIRESET i H L X WDOHi H . 353
E 1€ I AT, BT TIRESET % tH f# B2 12 (r55h[7])
D, RESET/EE (I rp ALK, B, KFIE]
6 5E 8% R E, WDOTE 45 IS [R] P B h AR (K 0 1as) . 24
I VI RESET i i BE AL (rS5h[7]) & “0° B, RESET A%
FI 10 E R R RN

KT B I HER & M E B2 % £ 23,
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— V14
LAST MON_ : .
' ! <twoi
WDI ' 54— twpI_STARTUP —————
<twoi
R
RESET -
6. FRUENTET 19I5 58T 7
Vee ] — — —
WDI - — < fyp| — -l > twol - - Lt— < | — -1t
<twpi <twpi <twpi <twp
o —|
- twoi >
Vee
WDO
ov

(7. B 1IE R a5 TAE 2

Vee — ) !
<t <twpi <twpl ' i f
WDI <—> <> < twol —»:4— tRp —»:4— < twDI_STARTUP ———®=| WDl
ov : :

Vee
RESET
ov

Vee
WDO

ov —» | -—
Tus

KIS, BTN G a0 72, B I RESET $ii th (£ REM(55h[ 7] & “1°
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=22, B'ERIEE

REGISTER/
EEPROM
ADDRESS

BIT RANGE

DESCRIPTION

4Dh

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

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

Early Warning Selection Bit

1 = Early warning thresholds are overvoltage thresholds

0 = Early warning thresholds are undervoltage thresholds

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

[7:4]

Not used

£R23. Bl EEFGE

REGISTER/ EEPROM
ADDRESS

BIT RANGE

DESCRIPTION

55h

[2:0]

Watchdog Timeout
000 = 1Tms

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
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e tIF S KW EET Fas

BITHERSAIIM I TEHC RPN D3RG 2, K lps. MRE
rADh[31 1" B, B E S #F TARZEM . s JRESET #i i £ 6L (rSSh[T) & ‘0”, WDTHEF A ER T,
KT, BIVEN B — DS S A BT TR, Voo FAWDORE, {H A ITRESETHi .
B TUVLOJE, —HZERUashdRE, ¥ EET1hE .
8. AN RESETHHEF A DML - 1, 1M HE
#rHIWDO AN 23 5252 F2AHI T HEWRETHE . A8 SChy P 2 LI
INRrSSh[61 R 17, BEAHBK M ESIIER; A5 rSShl6] B o A S B AE B A5 1R . rSDh{0]07 T 8147 SR BR
J0, MIARLAERKNEEHER . BFFBC B FF AF . rSDh[110Z T 97 U B Bl 7F EEPROM
O O 3347 : =]
B TAEHRF, WRA I RESET e forssh7) oI 00n B . vOShI2OD SER{IL, AERHZE=IRA
B, RFIE I E R E A, K i % WDO R 3 DL #7572 1 EEPROM r5SDh 5 5046, (B 75 fih & 75 77 4%
fil % RESETA (. WEJS, #5MBEWDOME . WDOMEE  rSDRMMN, JEEEMEA—-AT .
x24. HEZE
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 writable
1 = Configuration registers (RAM and EEPROM) [except r5Dh] locked
5Dh EEPROM 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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e IF S KW IEET Fas

IPC/SMBus # & #17#0
MAX16047/MAX 16049 E A7 3 %5 T 12C/SMBus i 2 4% 8 17 4%

M, B — &P ITEEZ&SDA)F]— 5 AT 4P 4 (SCL).

SDAFISCL 2 MAX16047/MAX 16049 5 3= A1 #5424 5 W)
SAE, WP EK400kHz . B8R T2 O T E .
MAX16047/MAX 160494 &% /B AL 214, B EHLaeE
PHERTBIME S . EALE(— B pOTE R E B S EK
Bl e, 74 AT B L i SCL.

TSR T 3% I A A stttk DL K% B JS R i 4 R S B B
7, 5MAX16047/MAX16049#F7i0 {5 . MALH AL 5 A AO
REBS T B U AR, 24 FIAES L R — AT
R MPLHEHERS S AR T ML . & — B
#5 START (S)8{ REPEATED START (SR) £ 1412k J2 STOP (P)
FAF. A BLRAEH I AFN8AL, HT N R Bk
. SCLAEBHH A, T SDA N4 A/ . SCLFI
SDA#RTE BEAMNER b hr L BH A g = A 2 = LT, 4.7k QHEL
BELSE FFT T K 22 500 1

i &%
AR &% — AN B AL, SDA BB w41 7E SCL
e I R R R R (B19) s B, MAX16047/MAX 16049
He N EVULE] — 4~ STARTH STOP & 4(E110). AL
it, SDAFISCLZEN, AEHT.

STARTHISTOP £ 14
BRI, SCLFISDA#R A A RIAZ, AT R, SCL
K H R, AL SDA M & B E R B, &
HSTARTIF B — W A5 5% . SCL AR R, Tl
¥ SDA MAK LT BR AR 8 i T, & HESTOP 4. STOP
iR RR Lk, DIESEAT L. R £ REPEATED
START %4, BIUNFESEIMLH, Bk AR T/ERESL
K 1).

FREI121E(STOP) & 14
{5 B, MAX16047/MAX 16049 75 AT {77 i) 1% #R 6E 15 51|
STOPIR A, BRAEFE[R] — & HL Bk if 9 & 2E STOP 4% {411
START %M. X — 7 HAEKIZCHE S, STARTAHISTOP %
e TNy s St N 17 QUL

REPEATED START &4
Al L& 2% REPEATED START, i A& STOP £ 48 3 {5 #7132
PR AE B B2 i #] . STARTHIREPEATED START %
A AR ]

(«

[

))

L

SDA /

DATALINE STABLE,  CHANGE OF

DATAVALID ~ DATA ALLOWED

CONDITION

CONDITION

9. it
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A& ML HE
NENL(ACK) R AN, Bt I S AL 4E =5 T, s o FI AL A S A AORT DLSZER £ 440 1R] #5145 [A] — =B
RATEE— AN ACK. YIS b s B G R, MAX16047/ . #A0BEGND. DBP (8 K2V ZMEBALHL L )
MAX160497E 55 9/~ i 80 &l 4 SDARLAK, 74 —41ACK SCLE{ SDA K B B2k bR g thbil, H2HE25FIRIT
(E1D). KREFEE, @, P4 MMAX16047/ (& bR =
MAX16049 15 5Hia i, #8155 AF F AL~ EACK. JEm
ACK ] DB B A 5 T 0 $0He AL 5 . an SR Bl 28 144 5
ZOHI TR, BRI WIRRI M EIRE K25, i EI12C/SMBus MLt

T e P

WRIET, 5 A EEPROM s 2 81 bk 9 7 ff 28 4.5t B A ST RS

MAX16047/MAX16049 £E H MBI iy 515 2 Ja 72—

NACK. 1 101001X
SCL 101010X
SDA 101011X

CLOCK PULSE FOR ACKNOWLEDGE

))
>< (( /
)

(C

SDABY
TRANSMITTER

—
~—

) NACK

SDA BY («
RECEIVER

ACK

11, prE
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121818/81818 EEPROMA] {IE Z 4 ETEEE,

tehIF 5 KAl [E & 7 7n

F WA PF e BR R % =2 AT W ST DL el MAIL B8 1 & % — A7
TEHE(LE2). KEAT TS ARGt ¥E17
BRI, R FLL B IO T 6% 25t bl ol
A0, ML & H —PNACK (i AR ACK). it 41
&% 94hE95h, G NACK, XEWN, BAlRER G
e P s S R A T 4G . IR AE ML A HACK Z /i, £
BLA& 3% —A~STOP &, PIEFMbEF8 £ K A 2k ds . nif
FHEEh, FRRPMER G, BEFITEBMT:
1) FHLEE—ASTART 544
2)  FEWLRIETAL IR F LA 45 R (G )
3)  BEFHER MALEESDA b= A ACK.
4)  FHLEE A ST if e bk sl A 10 AD
5) B Sk m MALAESDA 74 ACK ((NACK).
6) THLKkE—ISTOPSAE.

BWFT
T g BE R 1 EAORT DA EOMAX 1604 7/MAX 16049
HAEBII N ALE 12). EEPROM 5% 25 77 58 #h 1l 24 47 38 35t
KEFWE G FGHE T . 5 REEERE, K
ERFEAI A, EE BRI ITYNL, BB — ik .
Al G BUR Y N
1) FHLEE—ASTART 544
2)  FALKIETAL L IR A A7 (e )
3)  BEFHEAMALFESDA b= A ACK.
4)  MHLE A EdE L.
5)  FEMLTESDA = tENACK.
6) T —STOPS .

==

S5FT
TR RS E TP CT I BGA TR . P 71 o
EEPROM U B A — A F 45 (WLE12), X Bk T 24 i By it
PWTE . SEIAERRMT:

46

1) EWLAKE—ASTART &M

2)  EALKIETAL AR AN AL 75 i (L)

3)  WEFHERIMALEESDA b= A —A4~ACK.

4y EWUEESNLTF i we bl

5) BRI MMLLESDA b= ACK.

6) T LS BT .

7 WEFhEEI MALFESDA =4 ACK.

8) FMLKIE—ASTOPFAH.

BA—ANFAHE,  FUR A SALAT fifi fe b hE A A $dE 1 .
IR S A R, AR F B AR S L.
Rt bl oR, MRS L 7 ENACK.

ok o oH-

EFT
LA R BRI T B CRT DAZE BRIA U . 7 TR 5
# EEPROM T[] H 332 B — A5 (LN 12), X B T 24 i
PR B TR . T AR A

1) EWLKE—ASTART &M

2)  EALKIETAL AR AN 1AL 75 i (K ).
3)  WEFhERMALEESDA B A: —A4~ACK.

4y EWUEESNIAF i we bl

5) B FHERI MMLLESDA b= 4 — 4~ ACK.

6) FHL%i%k— A REPEATED START /4.

Ty FEWLAE T MBI FN 17 S8 i (= ).«
8) WU MALFESDA k=4 —4~ACK.

9)  MHLKIZESNEHETFT .

10) FHIFESDA b= NACK.

11) EHLKIE —STOPF A4

WNRAT i At bk ToRL, MALFESS S %3k — I NACK, &
BEst st

MAXIN
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wE
MAX16047/MAX 16049 1T RLffi JH 8 A~ A A1 P AT 2547 B
i, BRIEIES, ESHR205H a4 1.
TR — YR B sk, 42 I8 &2 3% 51 46 3 &k 3% 96h.
AR E B sh A R AR AR, FE R shad #2
/', OFh#|7Dhit Fl i EEPROM Bt B %35 9 55 I 2 B A 7
TR A [ )25 A7 ik
KA A AL OTh il & — R LB AF 68 , R B B0 A7 2
EEPROM. — H & iz a4, e E bR id 5 75 i 3 77
A5 (r4Th) 7] DL ADC % 4 45 S R0/ B8 R b 75 A7 it 21 35 A7
.
FI A 4w 4 R AGO8h AT LAy 4 @ T, 1% UL & A ADCH
oo B2 17 L B GPIO% A/ i B . A A6 2 A5 9%h
P EE PN
KiEAARRLOAN, P EEPROM T . — H % Har 414
AS9AR, JTA MR g iR A W EEPROM M E . & 3% A 4
fCAGOBhKE I [] 22 BRI T

*26. TR

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

HIERT
WL P R B S B SCRT AT 77 i 8 5 A — Bl
Pe(IFH R167) (WLIE112). Rl id 2 §if A %08 5 39 fi
LT R, I, Bl E S i &K A i
HEAREIFIREAT B HRAE . BARE — 7R, Mk
BRI B R — ROt bk . R BLE A T B

121818/81B1E EEPROMA[ BIEZ s B TEES

e tIF S KW EET Fas

Bk 4t # HEEPROM Y FFh, =i fi & 25 77 #$/9 7Dh, Hudik
TR & ¥ 45 B FEFFha 7Dh, Tl 4% i B 7 40 6 78 35X — 7
gL, E — N REF T EEET A4 FFh. n
BT SR IR, HEWMRASN, WWESES =L —
ANACK, Hulit 85K R &g A . SRR E RN :

1) FAHLKE—START &A1

2)  FHLKE T AL RN 1A 5 i (IR FL )
3) WSk MALEESDA b= — A~ ACK.

4)  EWUREBAR T HEAE R 807 A 2 AA5(94h) -
5) WFhEMAHLFESDA b4 —A4~ACK.

6) FHRESMFIIFEIFETRI6FT), n.
7 4R MALFESDA k7= — 4~ ACK.

8) T A&i% 8K .

9) i T4k B MALAESDA b= — A~ ACK.

10) EEHEEMEILn - LK.

1) FHLKIE—STOP&AF.

FE WL 4 R A sz P AT DAAF AR BRI L6 T 1Y
AR (LIEN12). R EYLE H R ETSTOP & 45 ™ 4 —
ANACK, mEE DT 1647 . NiBit 2 gl kit
FH AW E W, S0, Bl P a8 A
IR S T AR FE AT A . SR B O S B
HitikHE B L 25 A7 23 5 EEPROM [ FFh, b k841K
1SR AEFFh, T B BT — 5t 2 1 ok B A7 A7 28 FPh.
BRI AN

1) FHKiE—ASTART &4

2)  ENUEETAMALHER AL S R (KT

3) B FHEA MBLEESDA b e A —ANACK.,

4)  FWL A E SN EHE B A 4 (95h) .

5)  MAHUBRAEATATRE, A NHEZESDA b= 4 ACK.

6) FHL &% —REPEATED START £&44.

7) FEWURIET LA LA 173 ) (725 FL ) -
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121818/81818 EEPROMA] {IE Z 4 ETEEE,

e IF S KW IEET Fas

8)  MAMLFESDA k=4 ACK.

9) ML £SO F AV ELE(16).
10) FHAESDA L= ACK.

11) ML R S A % -

12) FHLAESDA EFEAEACK.
13) EREEIVEFEBI2515.
14) FHLTESDA F = ENACK.
15) FAHLKIE—ASTOP&AF.

SEND BYTE FORMAT RECEIVE BYTE FORMAT
ADDRESS | WR | AcK| DaA  |Ack]| P ADDRESS | WR [AcK | DATA  [nack| P
¢ 78S | 0 8BITS T i 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.
3-WIRE INTERFACE. 3-WIRE INTERFACE.
WRITE BYTE FORMAT
s | ADDRESS | WR | ACK | commanp | Ack | DaTA | Ack | P
SLAVE TO MASTER
¢ 7BITS 0 8BTS 8BITS T
SLAVE ADDRESS: COMMANDBYTE. _ 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
SIAE [ — SIAVE [ —
S | aooniss | R [ ACK | coMMAND [ACK| SR | aopmess | WR | ACK | DATABYTE [nack| p
$ 787S | 0 88ITS ¢ 78S | 1 8BITS T
SLAVE ADDRESS: COMMAND BYTE: SLAVE ADDRESS: DATA BYTE. DATA COMES
EQUIALENTTO CHIP-  PREPARESDEVICE  EQUIVALENTTOCHIP-  FROM THE REGISTER SET BY
SELECT LINE OF A FOR FOLLOWING SELECT LINE OF A THE COMMAND BYTE.
3-WIREINTERFACE.  READ. 3-WIRE INTERFACE.
BLOCK WRITE FORMAT
s | aooress | We | Ack | commanp | ack | . BYTE | ack | DATABYTE | poy | DATABYTE |y | DATABYTE | oy
COUNT= N 1 N
l 78mS | 0 88ITS 8BITS 8BITS 8 BITS 88ITS T
SLAVE ADDRESS: COMMAND BYTE: DATA BYTE: DATA GOES INTO THE REGISTER SET BY THE
EQUIVALENTTO CHIP-  DESTINATION COMMAND
SELECT LINE OF A ADDRESS
3-WIRE INTERFACE.
BLOCK READ FORMAT
s | AooRess | WR [ACK | comman [ACK | sk | AboRess | WR [ACK | o BXTE | ack [PATABYTE | aci | DATABYIE | ycyc | DATASITE |y
¢ 7BTS | 0 8BITS ¢ 7878 | 1 8 BITS 8BITS 8BITS 8BITS T
SLAVE ADDRESS: COMMAND BYTE: SLAVE ADDRESS: DATA BYTE: DATA IS READ FROM THE REGISTER (OR
EQUIVALENTTO CHIP-  PREPARESDEVICE  EQUIVALENTTOCHIP-  EEPROM LOCATION) SET BY THE COMMAND CODE
SELECT LINE OF A FOR BLOCK SELECT LINE OF A
3WIRE INTERFACE.  OPERATION. 3-WIRE INTERFACE.
S~ START CONDITION ACK = ACKNOWLEDGE, SDA PULLED LOW DURING RISING EDGE OF SCL | = SDA TRANSISTIONS FROM HIGH TO LOW DURING PERIOD OF SCL
P — STOP CONDITION NACK = NOT ACKNOWLEGE, SDA LEFT HIGH DURING RISING EDGE OF SCL
SR REPEATED START CONDITION AL DATA IS CLOCKED IN/OUT OF THE DEVICE ON RISING EDGES OF SCL T:SDATRANSISTIONS FROM LOW TO HIGH DURING PERIOD OF SCL
D.C. = DON'T CARE

& 12. PC/SMBus il
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121818/818 18 EEPROM Al RIEZ & TEEE,
RHMIEZ kW EF 75

JTAGETH#O  CHFIEEE 1149 LR IAE . MAX16047/MAX16049 H
MAXI6047/MAX 160494547 — M ITAGH 1, JEIEEE 1149.1 L BUPIITACHR SAIZ f7 i, iLLLdfe @ AIZy 7 A €45
BT AT DL RPCRITAGR b e tiys (o TACHLI LU PATRIP iifefids. e« @
R U B B MAXIGOIMAX 16040 TFLOAD ADDRESS. WRITE. READ, REBOOT. SAVE

FMUSERCODE.
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 COI\SI\O/IAND
DECODER
> USER CODE REGISTER -
> ENGTH -39 BIS] 00011 01100 | —> RSTEEPADD
01011 |— SETEEPADD
> IDENTIFICATION REGISTER > 00000 01010 b= RSTEXTRAM
> [LENGTH = 32 BITS] 1001 SETEXTAAL
> BYPASS REGISTER ol 1111 01000 = SAVE
> (LENGTH = 1 BIT] 00111 |—»= REBOOT
Vpg J
> INSTRUCTION REGISTER
[LENGTH = 5 BITS]
Reu ’_'
- )| J MUX 2 00
™S >
TEST ACCESS PORT
o _ (TAP) CONTROLLER

13, JTAG 7 fE[E]
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121818/81818 EEPROMA] {IE Z 4 ETEEE,

e IF S KW IEET Fas

Wi 7 16] 5% L (TAP)
EHIES KA

TAPFEH#R & — M ERRIRSL, FETCKAY T f2 TMS
WHRHF, B445 0 T ARSI FEE . mTaed i
IR ZS TR Tk -
Test-Logic-Reset: _HLIF, TAP#Hl##4b T Test-Logic-
ReseUIRZS. 154 fras & A IDCODEE 4. BRI FTA R
G038 L IR TAE . A0S TMS 3K 3 2 5 o 7 1%
FESAIF B0, B4 MR DR S HE A BHZRES .
Run-Test/Idle: Run-Test/Idledfk 75 FFH Rl 1E 2 18] sl 4
SEMKA . 154 AR AN A AR R S I

Select-DR-Scan: FrA Wil & 7 R R H AT —R &
TMS Jg M8 P, 78 TCK A b Fh #4845 il #5 19F A Capture-
DRARZS, WA TR, TMS h i, 7ETCK |
THHT, g A Select-IR-ScanR 7 .

Capture-DR: 24 {ii#5 4 AT DK B0 7172 48 2 Il $ds
FEm . MRS EEAFITER, EIEFF
FWARAVIATER, MK F AR AR Y EE. FTCK
0 BT, AERTMS AR HLCT, #5648 H2E A Shift-DRR
A, WRTMS AR T, #fl#edE A Exitl-DRIRZ.

( TEST-LOGIC-RESET |«

\

]

SELECT-DR-SCAN !

( j RUN-TEST/IDLE >
A ; 0
l1 CAPTURE-DR
ll SHIFT-DR
EXIT1-DR

1

EXIT2-IR

1

UPDATE-IR

1 0

[ 14. TAPEE iR K

50
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Shift-DR: 4 Hi 45 4 B e 8 9 i $ s 2F £2 45 % 2 /£ TDI
FMTDOZ (], XHTMS A&, #E&ANTCKW EFHE
i a AT IR 3 — 0. ZETCK g BT, R TMS
KT, R AEXi-DRIRE .

Exit1-DR: 7EMRAET, #HIAIETCKH LA A
Update-DRARZS . TR TMS HACH T, FH#$7ETCK Y -
FHUS 3 A Pause-DRIRZ .

Pause-DR: MR FE A M EIRF AN TH
TR KR 75 77 2 A B T — IR A . TMS MR H TR, %
Tl R R ZRAS S TMS @ PR, S HIE FE TCK Y
T A Exi2-DRIRZS

Exit2-DR: MORET, WMRTMS hEmi-F, #EHl#HE
TCK 9 _EFH A Update-DRARZS 5 405 TMS % HEL
s i #8AE TCK K B FH i #E A Shift-DRARZS -

Update-DR: Update-DRIRZ T, TCK AT F&I#5 B M
WL HHE 25 7 28 19 B8 0 2F 77 4 0 B B 2 o B A 4
Al DAB IE B T RS AL AF A7 an AL I S BT B AR .
TCK EFH, WHRTMS AR, 456 #537E A Run-Test/Idle
R IR TMS IE s F, 7 A Select-DR-Scan:R 2.

Select-IR-Scan: Jir A Ml 04 25 77 2 R B H AT — RS
MRS T, BLFEMHBEFAL. TMS LA F,
P B AE TCK A b FH ¥ ik A Capture-IRARZS 5 A0SR TMS
L, 4R i g8 7 TCK Y L T3 [ 21 Test-Logic-Reset
RE.

Capture-IR: i@ id Capture-IR:IR 2544 [ 2 [ B 2k B 45 4%
TERI A S g, TETCK F TS X S dfe . it
TMS A L, #2836 TCK A9 - FH i A Exit -IRARZS .
INFETMS AR, #8578 TCK 19 b FHi #F A Shift-IR
W&

Shift-IR: EMRET, RS FERNBAFEREEE
TDIMITDOZ ], WHRTMS AT, FE/ATCKA EFF

121818/81B1E EEPROMA[ BIEZ s B TEES

e tIF S KW EET Fas

W BRI TDO A8 A% sh— . 154 347 4 DA B it
BT AR T AR AT — RS R TMS 2 =
o, A TCK A BT #E AExit-IRIRZS . 20 TMS
R HLF, IR FE TCK B9 _EFH 9 A Shift-IRIRZS, 3
K RARTER S BT Fa R Rs 3 — 1.

Exit1-IR: W TMS WARFEF, #EHI#7ETCKAY b A iy ik
APause-IRIRZ; WIRTMS AT, #EHl#ETCKY B
FH # A Update-IR:IR 25

Pause-IR: E{E4 A FAa MBS, WRTMS
HE L, PR TCKAY Tk A Exit2-IRIRZS
RTMS AR HLT-, TCK [ b ff 45 1 % £ 35 78 Pause-IR
RE.

Exit2-IR: W TMS Wy F, #Hl#ETCKAY b iy ik
AUpdate-IRAR A MORAT, WRTMS BEET, #H
R FETCK Y b ] 21 Shift-IR .

Update-IR: #Eil# ik AMIRE R, AL BAL T TR
MRS FE TCK I B il 477 B 48 4 37 77 #e I R A7 4 8
— B8, %A N YIS . S TMS A K H A,
Pt 88 7E TCK A9 - FF 15 9 A Run-Test/Idle k255 TMS M
HLSPI,  #4hil# A Select-DR-Scan k45

ESEHFRS
A FEMER DB FRM— AT PR,
FRISAL. Y TAPHE 85 A Shift-IRIRASHET, T840
AT AIEEAETDIMTDO Z [H] . FEShift-IRK AT, R
TMS R ELF, 7ETCK Y LT %8 i TDO Y £ 474
B3 —fi. Exitl-IRIRASHE-IRIRAS T, 1R TMS K&
HLT, I8 A TCK B9 EFHE #E A Update-IRIR 2. #E[R]
—TCKM TR, ¥18 4 0030 17 2% 00 B0 87 2145 4
FHMFFAITRIE . F27FH T MAX16047/MAX16049 fif
TRERIAE A MEA B 1 s AR .
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121818/818 18 EEPROM ] B2 Z 44 & TEES
R IEZ kY EEF7rS

£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 O0Ah Extended page access off

SETEEPADD 0Bh EEPROM page access on

RSTEEPADD 0Ch EEPROM page access off

BYPASS: ¥ BYPASSHs4 #1478 H 1715 & & 17 2% 0,
TDTa i 107 5% B MK e F A i E 2 TDO. i 5k 6e
S TDIfE# £ TDO, T A A% 419 IE % TAE.

IDCODE: 4IDCODE#§4 817 I H:A748 & T A7 aeh, 1L
RFRIR R 8. fETCK ETHE, #FbRiRag sk 3|

£ 28. 32{IkrIRAG

PR IREUE 2728, SR)5 iE A Capture-DRARZS . Shift-DRAJ
I TDOKEAR LT # FTRS . #E Test-Logic-Resetid fE 1,
IDCODE®S 4 ¥t 5 il 1% A 46 & FF f7 4% . WIS i LSB L 4h
KRV, JREEM AR R EIE R WIEDEC S, FfE 916
PR RIEIE R, AMDERAS, 50328,

MSB

LSB

Version (4 bits)

Device ID (16 bits)

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

0000

0000000000000001

00011001011 1

USERCODE: 4USERCODE#s4 i f7 8 I 1715 4 2r fr 4%
i, e A P RS R A R . g iR RS E TCK BT

Z . Shift-DR [ i@ TDO¥ F F AR R AT RS HE, 2 L3629,
X —F84 0] TR 3 2 A TTAG B 3% I MAX 16047/

IR P RSB A e d%, BJS, E A Capture-DRAR MAX16049 %14
*29. 32{u P CADHLRE
MSB LSB
D.C. (don't cares) 12C/SMBus User identification (firmware version)
slave address
00000000000000000 See Table 31 r5Ch[7:0] contents
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121818/81B1E EEPROMA[ BIEZ s B TEES

LOAD ADDRESS: XX HRHEIEEE 1149.198 % £ MY &,
L3 H 3 MAX 16047/ MAX 1604975 fif 28 17 1a] . 76 Shift-DR
KRBT, HLOAD ADDRESSH5 4 #1717 8115 4 & 17 2 5 ,
DL it 8 {37 17 fif #5 Hh 1l il 5008 25 17 4% B2 £ TDO.
READ DATA: X ZXI4R/EIEEE 1149. 1354 £ M3 &,
THERMAX 16047/ MAX 16049 7% 1 # (1177 1] . 7E Shift-DR
RETF, YREADIEA PIFRIHE 4 W 74wt , TDLEM 8L
RS N B A EAHEE R TDO.

WRITE DATA: X ZXFREIEEE 1149148 2 £ &,
DLz R MAX16047/MAX 16049077t #8197 10] . 78 Shift-DR
WA, BWRITESR 4 87 248 4 2F 7 70t , TDLEN 8
Lt 7 S MR St 2 A AR E 2 2 TDO.

REBOOT: X Z&XI#RAEIEEE 1149. 1485 ¥ 8, B3
MAX16047/MAX16049 5 - B & 7. 4REBOOTH 4
BERNHE 4 2P 2 h i), MAX16047/MAX16049% 17, 7.
RIFF 46 5 2531

SAVE: XJEXARAEIEEE 11491454 £ 0¥ R, BTtk
WORREC SR . AR R O B B S R AT A (A Th I L &
LA 9 ADC e ¥ 25 51 DA R i {5 J8 4 7 AEEPROM HH .
SETEXTRAM: X 2 X FrUEIEEE 1149.1F8 2 £ MY &,
TR TE Ui . PR I A 4 45 ADCH 4
45 51D K GPIO % A /i H 5588
RSTEXTRAM: X &XFr#EIEEE 1149. 1484 £ .
1Bt RSTEXTRAM R [0 2 2R\ U, 25 1k % & i 6
IEE
SETEEPADD: X @&XAR{EIEEE 1149.1#8 &MV,
% EEPROM BU 1917 . — B.%& 1% SETEEPADD 474>,
B A Mok H gk R 50 A EEPROM #idik:
RSTEEPADD: X &XFrUEIEEE 1149.148 4 £ & .
i 1t RSTEEPADD iR [\ £ Bk A WU, 2% (1 %F EEPROM ()
Pilal
MNAES
HIEFIRIRS EIR S
WA 85T ITAG 8 12CH% M % B EEPROMIN, EN_OUT_#i !

£ B A PG 25 A G P - 205 S T A T B i L« AR R LR AR
EN_OUT_Jy i Hi-F Sk FL P, LA Ik AEEEPROM i & 2

e tIF S KW EET Fas

A TR, WSS — R E e R R
G G B OV IR AROT B, R A BT ERE, AN X i
EEE N

LA AR

LVee MOV ETFHEY, RESETHi £ Veeib 8l 1.4V 2 FI A =
LA, MX — ST R R ki Bk sh BT 7 Vecik
#2.85V, EEPROM N &4 & #5317 s At a2 A,
BT IR EES; )5, e 2IAE R
WEIRE.

EFF IR TRIHE

A L B L RO, R IR — B[R] P 4R MAX 16047/
MAX16049f9 Hl, DU 58 BEEPROM B id 5% . I
S (Y s (i) ] O T e T o B AR AR (4 Th [ 1O IR
30/ s .

% 30. EEPROM# &0 % & HA

FAULT CONTROL REQUIRED
REGISTER VALUE DESCRIPTION PERIOD
r47h[1:0] tFAULT SAVE (ms)
Failed lines and
0o ADC values saved 204
01 Failed lines saved 60
10 ADC values saved 168
No information
11 —
saved

T A AL R IA) W B U B, % A R S 1) AT DA
PRV INHIV oo 2 8] FCE I A% 38 0 B A 2 47 2 ik
STHHEELS). BEAERYT VN R R 4t
FLI Tl trauLT save. P TR ERLA(E

_ IFAULT_sAvE xlccivax)
VN = VDIoDE - Veo(MiNy

Hrp, BABARERL, tpavrt saveMEACAFY . Teconax)
jﬁlSmA, VDIODE%{:*&%EF%, VUVLO%]ZBSVQ WIUZH, XEI—
FLAVIHVIN, 0.7V 8 B AN0.204s (I trAULT SAVE>
T EL fr /N LA 100pE.

C
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121818/81818 EEPROMA] {IE Z 4 ETEEE,

e IF S KW IEET Fas

Vi —NT Vee
c +
T MAXIMN
= MAX16047
MAX16049
GND
L

P15, Je b B P JHI IR 24 17 R R 265 F Y AL R o i

I A MOSFETFF 5%

MAX16047/MAX 1604938 33t 4B n 14 18 MOSFET JF 3¢ 5L 3,
ML R B . (f 5B B MOSFET I B P 3 H I R 05 L i
B MAX16047/MAX 16049 () PY # 1] 45 F2 i H (EN_OUT1-
EN_OUTH)AC & MR ER BT H & PUASGPIO A A iR
[ % A (INS1-INS4). 34 EN_OUT_%i H Flin 7438 MOSFET
FRIABAR , 3248 MOSFET JR AR FTINS_ S i A, 38 33 AH R 119
MON_#ii A WEMIMOSFET #) It (WL 16) . iy A RN % s 25
5y BEAE [F] — BB (2 WL R R B 4Y) . FERC B T Ao
VB EURD T B AR L R T T R X 3 W G o
T AETNS _ 3t 242 19 100Q P B T L FELHL .
MAX16047/MAX16049 (1] 6 B 7] 2 F2 %7 (EN_OUTI1 -
EN_OUTO) A ABC & R FR it . X FEAL T, EfT1m0
LR 5l 8 B n 1438 MOSFET (MK, B A FH R IR B 2 B
PLax Fp oy SO BE B I, 3 B8 H m DAV b T B DR 5T 3¢,
Ee-SIREE A=A 55 ) = Wi 7 = K2 2 S

lcp
SR ———
(Caate +CexT)

Hep, TepyopA (dtBU(E) AL R JEH AL, Coarpit

MOSFET (il L2, Crxpsd i 2 e bk At 2 (8] Ay FL 2

M T3 100Q NP, BIBE, ANREAR L st ¥ i G -

54

S SRR B A R e 6 DL _E A SR BEMOSFET, A LA
TERC B A A A R T A T s i UM ) p I
EREEMOSFET (B17). 7EMOSFET f M i F1R AR, 2 6] 12 2
— A ERCELBH, 5 E A4 MAX16047/MAX 16049 1) 45
X} B MH

VINO

| osic —
E | ViH_pa '
' | REFERENCE b :

! RAMP

100Q

_____________________________________________

K16, HIFF R B

&1y

=o]

MON_ EN_OUT_

MNAXKIN
MAX16047
MAX16049

B 17. pit it EMOSFET [19:1% 2

MAXIN
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121818/818 18 EEPROM Al RIEZ & TEEE,
RHMIEZ kW EF 75

AR b 2 [R] 38— A B 25 W DL fRT B A 4 . ] DA R I
I b hr e BE A A 55 1 2 1) ) B 8 44 A Y RC 5 L 2 - e e y -

FIA LR AR S 2 t S% 7 | uF Ha ¥ H % 4 5145 DBP A ABP % F GND. %
IR REE. EE, B TEA100Q T M, Fit, 1OPF%§%VCC%%§f@“ 0 T R f R 4L DK B, L R

RIS HOFE IR S AT, AT A0 P A % 5% ABPI) 35
i (R MOSFET A eI FO MU L FE T TR (Vos t) IR Dsonys M . (11 JI A0 RSO RIS P 7, W 2 7 JR
5% R 3R n g EMOSFET. B 5 2

R 31. #HEFHIMOSFET

RDS(ON) AT Imax AT 50mV
MANUFACTURER PART MAXVps | VGS_TH | oo a5y VOLTAGE | Qg (typ) PACKAGE
V) V) o DROP (nC)
(A)
FDC633N 30 0.67 42 1.19 11 Super SOT-6
FDP8030L TO-220
Fairchild FDB8030L 30 15 4.5 . 120 TO-263AB
FDDB672A 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 SC70-6
TO220AB
IRL3716 20 3 48 10.4 53 | D2PAK
TO-262
78
IRL3402 20 07 10 5 TO220AB
International (max)
Rectifier TO220AB
IRL3715Z 20 2.1 15.5 3.22 7 D2PAK
TO-262
IRLM2502 20 1.2 45 1.11 8 SOT23-3
Micro3
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7 an gt
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 MONS3 ADC Result Register (MSB)

Ext 05h R MONS3 ADC Result Register (LSB)

Ext 06h R MON4 ADC Result Register (MSB)

Ext 07h R MON4 ADC Result Register (LSB)

Ext 08h R MONS5 ADC Result Register (MSB)

Ext 09h R MONS5 ADC Result Register (LSB)

Ext OAh R MONG6 ADC Result Register (MSB)

Ext 0Bh R MONB6 ADC Result Register (LSB)

Ext 0Ch R MON?7 ADC Result Register (MSB)

Ext 0Dh R MON7 ADC Result Register (LSB)

Ext OEh R MON8 ADC Result Register (MSB)

Ext OFh R MON8 ADC Result Register (LSB)

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

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

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

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

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

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

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

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

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

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

Ext 1Ah R/W GPIO Data Out

Ext 1Bh R GPIO Data In

Ext 1Ch-1Dh R/W Reserved

Default 00h-0Bh RIW Reserved

EEPROM 00h R/W Power-Up Fault Registers
EEPROM 01h R/W Failed Line Flags (Fault Registers)
EEPROM 02h R/W Failed Line Flags (Fault Registers)
EEPROM 03h R/W MON1 Conversion Result at Time of Fault
EEPROM 04h R/W MON2 Conversion Result at Time of Fault
EEPROM 05h R/W MONS3 Conversion Result at Time of Fault
EEPROM 06h R/W MON4 Conversion Result at Time of Fault
EEPROM 07h R/W MONS5 Conversion Result at Time of Fault
EEPROM 08h R/W MONSB6 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 MONS 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 MONB8-MONS Voltage Ranges

Def/EE 11h R/W ADC MON12-MONS9 Voltage Ranges*

Def/EE 12h—14h R/W Reserved

Def/EE 15h RW FAULTT Dependencies

Def/EE 16h R/W FAULTT 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_OUTB-EN_OUT9 Output Configuration*

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

Def/EE 23h R/W MONT1 Early Warning Threshold

Def/EE 24h R/W MON1 Overvoltage Threshold

Def/EE 25h R/W MON1 Undervoltage Threshold

Def/EE 26h R/W MON2 Early Warning Threshold

Def/EE 27h R/W MONZ2 Overvoltage Threshold

Def/EE 28h R/W MON2 Undervoltage Threshold

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

Def/EE 2Ah R/W MON3 Overvoltage Threshold

Def/EE 2Bh R/W MONS 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 MONS Overvoltage Threshold

Def/EE 31h R/W MONS5 Undervoltage Threshold

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

Def/EE 33h R/W MONS6 Overvoltage Threshold
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B as 5T (4£)
PAGE ADDRESS READ/WRITE DESCRIPTION
Def/EE 34h R/W MONS6 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 MONS9 Early Warning Threshold*
Def/EE 3Ch R/W MONS Overvoltage Threshold*
Def/EE 3Dh R/W MONS9 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-MON3 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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PAGE ADDRESS READ/WRITE DESCRIPTION
Def/EE 5Bh R/W MON12-MON11 Slot Assignment from Slot 1 to Slot 12*
Def/EE 5Ch R/W Customer Firmware Version
Def/EE 5Dh R/W 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 O to Slot 11
Def/EE 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 O to Slot 11*
Def/EE 64h R/W INS Power-Good (PG) Thresholds
Def/EE 65h R Manufacturing Revision Code
Def/EE 66h-93h — Reserved
EEPROM 9Ch-FFh R/W User EEPROM
(X FEMAX16047

A ExtfURY R 6 E R 7 T, Default (CFECA T @& 0 7 7r 7w, EEPROM{CZEEPROM 7 fifias (7 B, Det/EE{CH R TF 7
EEPROMF AL EL, 1 I S Fe 20 2 2L A 5T IR A9 A [ s -«

- =
EBER
GENERAL-PURPOSE
PART VOLTAGE DETECTOR INPUTS INPUTS/OUTPUTS SEQUENCING OUTPUTS
MAX16047ETN+ 12 6 12
MAX16049ETN+ 8 6 8

MAXIN
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TOP VIEW
MON1 | GPI02
MONZ| 2% . GPIOT
MON3 . : GND
MON4 | ' : DBP
MONS | : Vee
MONG | 5 ABP
MONT | : MAXIN : NC.
Mons |- i MAX16047 : NC.
MONS | E NC.
monto | 5 NC.
MONT1 | 5 : NC.
mont2 | 2 L EP NC.
a1 7 i
AO| 4 N.C.

© ~ © W S » N —
E EE EEEEE
DDDDDDDDvm
... .. 555585353333
Q2L = =======1a o
Z ===z o oooo&dios o

1567 1551 1541 153; 1523 1511 150} 149 148 147} 146} 145} 144 143
GPI02
GPIOT
GND
DBP
Vee
ABP
NC.
NC.
NC.
NC.
NC.
NC.
NC.
NC.

. oommam |
g MAX16049 §

TQFN
(8mm x 8mm)

“EP = EXPOSED PAD
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NOTES!
1. DIE THICKNESS ALLOWABLE IS 0.22Smm MAXIMUM (0,009 INCHES MAXIMUM,
2, DIMENSIONING & TOLERANCES CONFORN TO ASME Y14.5M. — 1994,
/BN N IS THE NUMBER OF TERMINALS,
Nd IS THE NALS IN X-DIRECTION &
Ne IS THE NOMBER OF TERMINALS IN Y-DIREGTION.

A DIMENSION b APPLIES TO PLATED TERMINAL AND IS MEASURED
BETWEEN 020 AND 0.25Smm FROM TERMINAL

A THE PIN #1 IDENTIFIER MUST BE LOCATED ON THE TOP SURFACE OF THE PACKAGE
WITHIN HATCHED AREA AS SHOWN. EITHER AN INDENTATION MARK OR INK/LASER
MARK IS ACCEPTABLE

6. ALL DIMENSIONS ARE IN MILLIMETERS.
7. PACKAGE WARPAGE MAX 0.01mm.

& APPLIES TO EXPOSED PAD AND TERNMINALS., EXCLUDES INTERNAL DIMENSION OF
EXPOSED PAD.

9. MEETS JEDEC MO220.
& MARKING [S FOR PACKAGE ORIENTATION REFERENCE ONLY.
1L NUMBER OF LEADS ARE FOR REFERENCE ONLY.
12, ALL DIMENSIONS APPLY TO BOTH LEADED AND PbFREE PARTS.

EXPOSED PAD VARIATION
o D2 E2 JEDEC
MIN. NOM. MAX. MIN. NOM. MAX.
T5688—2 6.50 6.65 6.70 6.50 6.65 6.70 | WLLD-5
T5688—3 6.50 6.65 6.70 6.50 6.65 6.70 | WLLD—-5
T5688MN—-3 | 6.50 6.65 6.70 6.50 6.65 6.70 | WLLD-5

—DRAWING NOT TO SCALE-

% 56L 8x8 _
]

%] M. NOM. | MmAx. |,
A | 070 [ 075 [ o.80

b | 0.20 | 025 | 030 | 4
D | 790 [ 800 8.10

E [ 790 [ 800 8.10
0.50 BSC

N 56 3
Nd 14 3
Na 14 3
L 0.30 | 0.40 | 0.50

A [ o000 [ ooz [ 005

A2 0.20 REF

K 025 | —— [ —-

PRALLAS /M AXIVI

TS pACKAGE OUTLINE
56L THIN QFN, 8x8x0.8mm
TDOCLMENT CONTROL NO. REV. 2

21-0135 F (2

APFROVAL
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