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ABSOLUTE MAXIMUM RATINGS

Vecto GND i -0.3V 1O +15V
EN, MON_, SCL, SDA, AOto GND .......coveiriiiin, -0.3Vto +6V
GPIO_, RESET (configured as open drain) to GND.....-0.3V to +6V
EN_OUT1-EN_OUT® (configured as open drain)

10 GIND ... -0.3V to +12V
EN_OUT7-EN_OUT12 (configured as open drain)

10 GND ..o -0.3V to +6V
GPIO_, EN_OUT_, RESET

(configured as push-pull) to GND ......... -0.3V to (Vpep + 0.3V)
DBP, ABPto GND ......... -0.3V to the lower of 3V or (Vcc + 0.3V)
TCK, TMS, TDIto GND ..ot -0.3V to +3.6V
TDOto GND ..o, -0.3V to (Vpep + 0.3V)
DACOUT_toGND ...t -0.3V to (Vagp + 0.3V)

e tIF 5 KB & 17 ax

EN_OUT1-EN_OUT6
(configured as charge pump) to GND...-0.3V to (VMON1-6 + 6V)
Continuous Current (all PiNS)......cccvoiiiiiiiiiiiic +20mA
56-Pin TQFN (derate 47.6mW/°C above +70°C)....... 3810mw*
Thermal Resistance
B/ ot 21°C/W
B e 0.6°C/W
64-Pin TQFP (derate 43.5mW/°C above +70°C) ....3478.3mW*
Thermal Resistance

OUC e
Lead Temperature (soldering, 10s)
Soldering Temperature (reflow) ...........cccooiiiiiiiiiiiie

*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 condlitions for extended periods may affect device reliability.

ELECTRICAL CHARACTERISTICS

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

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
RESET output asserted low 1.4
Operating Voltage Range Vce P 3 ” \
Undervoltage Lockout VuvLO 2.85 V
Undervoltage-Lockout
Hysteresis UVLOHys | (Note 2) 50 mV
Vce = 14V, VEN = 3.3V, no load on any
Supply Current lcc output 4.8 6.5 mA
DBP Regulator Voltage VDBP Cpsp = 1uF, no load on any output 2.6 2.7 2.8 V
ABP Regulator Voltage VABP CaBp = 1uF, no load on any DACOUT_ 2.78 2.88 2.96 \
Boot Time tBOOT Vce > VuvLo 0.8 1.5 ms
Internal Timing Accuracy (Note 3) -10 +10 %
ADC
ADC Resolution 10 Bits
T 20°C MON_ range set to ‘00’ 0.65
A= -40°Cto 1
+85°C mgl,:_ range set to (1)(1) 8;2
i range setto ‘10’ .
ADC Total Unadjusted Error ADCERR _rang %FSR
(Note 4) . 0G4 MON_ range set to ‘00’ 0.85
A= -40°Cto o
+125°C MON_ range set to ‘01 0.95
MON_ range setto ‘10’ 1.15
ADC Integral Nonlinearity ADCINL 0.8 LSB
ADC Differential Nonlinearity ADCDNL 0.8 LSB
ADC Total Monitoring Cycle i MAX16046A, all channels monitored, 120 150 S
Time CYCLE no MON_ fault detected (Note 5) H
MON1-MON4 46 100
MON_ Input Impedance RIN kQ
MON5-MON12 65 140
NAXINN 3
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ELECTRICAL CHARACTERISTICS (continued)

(Vcc =3V to 14V, Ta = -40°C to +125°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 setto ‘00" in rOFh-r11h 5.6
ADC MON_ Ranges ADCRNG | MON_range setto ‘01’ in rOFh-r11h 2.8 \Y
MON_ range setto ‘10’ in rOFh-r11h 1.4
MON_ range set to ‘00’ in rOFh—-r11h 5.46
ADC LSB Step Size ADCLsB MON_ range setto ‘01’ in rOFh-r11h 2.73 mV
MON_ range setto ‘10" in rOFh-r11h 1.36
V EN voltage risin 0.525
EN Input-Voltage Threshold THEN.R geremg v
VTH EN_F EN voltage falling 0.486 0.500 0.517
EN Input Current IEN -0.5 +0.5 HA
EN Input Voltage Range 0 5.5 Vv
CLOSED-LOOP TRACKING
Tracking Differential Voltage
Stop Ramp VTRK VINS_ > VTH_PL, VINS_ < VTH_PG 150 mv
Tracking Differential Voltage o
Hysteresis 20 7oVTRK
Tracking Diff ial Faul
racking Differential Fault VTRK_F VINS_ > VTH_PL, VINS_ < VTH_PG 280 325 370 mvV
Voltage
Slew-rate register set to ‘00’ 640 800 960
Track/Sequence Slew-Rate Slew-rate register set to ‘01’ 320 400 480
o } TRKsLEW - ; V/s
Rising or Falling Slew-rate register set to ‘10 150 200 250
Slew-rate register set to ‘11’ 70 100 115
Power-good register set to ‘00,
VMON. = 3.5V 94 95 96
\F;Ic\)/lvcv)eNr-g?oSdSr\(jglster set to ‘017, 915 ®5 935
INS_ Power-Good Threshold VTH_PG . = Q - %VMON_
ower-good register set to ‘10,
VMON.. = 3.5V 89 920 91
Power-good register set to ‘117,
VMON.. = 3.5V 86.5 87.5 88.5
Power-Good Threshold 9
Hysteresis VPG_HYS 0.5 \VTH 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

4 MAXI N
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ELECTRICAL CHARACTERISTICS (continued)

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

PARAMETER | symBoL | CONDITIONS MIN TYP  MAX | UNITS
DAC
DAC Resolution 8 Bits
DACOUT_ range setto ‘11’ 0.8
DAC Output Voltage Range DACRNG DACOUT_ range set to ‘10’ 0.6 Vv
DACOUT_ range set to ‘01’ 0.4
DACQOUT_ range setto ‘11’ 3.137
DAC LSB Step Size DACOUT_ range set to ‘10’ 2.353 mV
DACOUT_ range set to ‘01’ 1.568
Ta = +25°C 1.195 1.202  1.208
IDACOUT = £50uA, Ta =-5°Cto
mid code, DACOUT_ | +85°C 1.190 1215
range setto ‘11’ Ta = o
A = -40°C to
+195°0 1.187 1.218
Ta = +25°C 0.896 0.901  0.907
IDACOUT = £50pA, Ta =-5°Cto
0.890 0.912
DAC Center Code Absolute DACACC mid code, DACOUT_ | +85°C vV
Accuracy range set to ‘10’ T 40°C
A =-40°C to
+195°0 0.888 0.915
Ta = +25°C 0.597 0.601 0.606
IDACOUT = £50pA, Ta =-5°Cto
mid code, DACOUT_ | +85°C 0.592 0.612
range set to ‘01’ Ta = o
A = -40°C to
+125°C 0.590 0.615
) Any range, Ta = -40°C to +85°C -0.8 +0.8
Gain Error %
Any range, Ta = -40°C to +125°C -1.0 +1.0
DAC Output Sink Capability DACsINK | Sinking current, IDAcOUTMAX = 0.5mA +8 mvV
DAC Output Source Capability DACsoOURCE | Sourcing current, IDACOUTMAX = -0.5mA -8 mV
DAC Output Switch Leakage DACQOUT_ switch off -150 +150 nA
DAC Output Capacitive Load (Note 5) 50 pF
DAC Output Settling Time 50 us
X jecti DC 60
DAQ Power-Supply Rejection DACPSRR . . dB
Ratio 100mV step in 20ns with 50pF load 40
DAC Differential Nonlinearity DACDNL | DACOUT- code from O7h to Féh, 06 +06 | LSB
any range
DAC Integral Nonlinearity DACINL DACOUT_ code from 07h to F8h, -0.9 +0.9 LSB
any range
NAXIMN 5
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ELECTRICAL CHARACTERISTICS (continued)

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

PARAMETER | symBoL | CONDITIONS MIN TYP  MAX | UNITS

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_LKG GPIO1-GPIO4, Vgpio_ = 3.3V 1 bA
GPIO1-GPIO4, Vgpio_ = 5.0V 23

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_

Etlr%op;ﬂ_ Pullup Current (Charge IoHG.UP \I?éz:g_p:\qv\?r up/power-down, 45 6 UA

(ECl\lh;Or;eT’;fmuggjown Current ICHG._DOWN \E/);::gp:vg\e/r up/power-down, 10 UA

INPUTS (A0, GPIO_)

Logic-Input Low Voltage ViL 0.8 \

Logic-Input High Voltage VIH 2.0 V

SMBus INTERFACE

Logic-Input Low Voltage ViL Input voltage falling 0.8 vV

Logic-Input High Voltage ViH Input voltage rising 2.0 V
Vcc shorted to GND, SCL/SDA at OV or g "

Input Leakage Current 3.3V HA

-1 +1

Output-Voltage Low VoL ISINK = 3mA 0.4 Vv

Input Capacitance CIN 5 pF

SMBus TIMING

Serial Clock Frequency fscL 400 kHz

Bus Free Time Bgt.ween STOP tBUF 13 s

and START Condition

START Condition Setup Time tSU:STA 0.6 ys

START Condition Hold Time tHD:STA 0.6 us

STOP Condition Setup Time tsu:sTO 0.6 us

Clock Low Period tLow 1.3 us

Clock High Period tHIGH 0.6 us

Data Setup Time tSU:DAT 200 ns

Output Fall Time toOF 10pF <Cpus < | Ta = -40°C 0 +85°C 250 ns
400pF Ta = -40°C to +125°C 500

. Receive 0
Data Hold Time tHD:DAT Tranemit 03 09 us
Pulse Width of Spike Suppressed | tsp 30 ns

6 MAXI N
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ELECTRICAL CHARACTERISTICS (continued)

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

PARAMETER | symBoL | CONDITIONS MIN  TYP  MAX | UNITS

JTAG INTERFACE

;I-/I(zj)lltya-g\gs‘ TCK Logic-Low Input ViL Input voltage falling 0.55 Vv
nglt'a;'\éls' TCK Logic-High Input VIH Input voltage rising 2 \Y
TDO Logic-Output Low Voltage VoL _TDO Vpep > 2.5V, ISINK = 2mA 0.4 \
TDO Logic-Output High Voltage VOH_TDO VpBp > 2.5V, ISOURCE = 200mA 2.4 Vv
TDO Leakage Current TDO high impedance -1 +1 pA
TDI, TMS Pullup Resistors Rypu Pullup to Vpep 7 10 13 kQ
Input/Output Capacitance Cijo 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 ta 15 ns
TCK to TMS, TDI Hold Time ts 15 ns
TCK to TDO Delay te 500 ns
EC;E;O TDO High-Impedance t7 500 ns
EEPROM TIMING

EEPROM Byte Write Cycle Time twR | (Note 6) 16 20 ms

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

Note 2: VyvyLo 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.

MAXIMN 7
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BT (E4514
(Vce = 3.3V, Ta = +25°C, unless otherwise noted.)
Ve SUPPLY CURRENT NORMALIZED MON_ THRESHOLD NORMALIZED EN THRESHOLD
vs. Voc SUPPLY VOLTAGE vs. TEMPERATURE vs. TEMPERATURE
40 ‘ ‘ T . 1.010 5 1.03 2
35 Ta= 485°C 1— Ta=+25°C {8 1008 z 10 gy
LN LN 2 1o g g0
30 = 2 100 =y
= 2 1M & T
25 E 1o £ 099 = RISING
g 2 ‘ m UT Hz‘st’c‘—— z 1'000 z 08 FALLING
8 “ Ta=-40°C — 'A= E : ~ I~ L @ 0.97 e
15 | ; 0.998 §096
0.996
10 = g 0%
= 099 0.94
05 2.8V RANGE, HALF-SCALE |
0.992 PRIMARY UNDERVOLTAGE 03
0 0.990 —_— 0.92
012345678 91011121314 45 -5 5 15 35 55 75 95 115 135 45 -5 5 15 35 55 75 95 115 135
Voo (V) TEMPERATURE (°C) TEMPERATURE (°C)
TRANSIENT DURATION NORMALIZED RESET TIMEOUT PERIOD
vs. THRESHOLD OVERDRIVE (EN) vs. TEMPERATURE
160 3 1.020 g
140 N g 1015 g
_ \ = 5 =
2 120 \ = S 1.010 =
= =
£ 100 = 1005
5 \ @
o
= N o ~——
o ~
% 60 N = 09% I~
: \ 2
E o S 0,990
20 0.985
Ll
0 = 0.980
1 10 100 45 -5 5 15 35 55 75 95 115 135
EN OVERDRIVE (mV) TEMPERATURE (°C)
MINIMUM TRANSIENT DURATION OUTPUT-VOLTAGE LOW
vs. MON_ PUV THRESHOLD OVERDRIVE vs. SINK CURRENT
250 ‘ ‘ 5 0.40 / y 7
g 0.35 g
o0 DEGLITCH =16 £ _ / z
2 = =030 =
Z g 0 | EN-OUT
= 150 o 0 4
£ = 020 \/ /1 GPlo_
So.
E 100 DEGLITCH =8 x /
o ‘ ‘ 5 015
= | = /,
2
50 DEGLITCH =4 = 010 //
DEGLITCH =2 0.05 /
0 ‘ ‘ 0
10 175 340 505 670 835 1000 0 1 2 3 4 5 8
THRESHOLD OVERDRIVE (mV) SINK CURRENT (mA)

MAXIMN 9
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< BB T (E451E (4E)
QO  (Vcc = 3.3V, Ta = +25°C, unless otherwise noted.)
~
S
Q OUTPUT-VOLTAGE HIGH vs. SOURCE OUTPUT-VOLTAGE HIGH vs. SOURCE ADC ACCURACY
T CURRENT (CHARGE-PUMP OUTPUT) CURRENT (PUSH-PULL OUTPUT) vs. TEMPERATURE
>< 6 5 270 . 10 -
<C g N\ 3 08 :
5 P~ s 2.65 z < £

— T~—— = — B = 06 =
S = —__ = |\ s
% S 4 S 260 \\ £,

& ] 2 v N
(o) fg‘ 3 § 255 \ g 0 LA N ~C

= s =
g > 2 2 250 ™ %( y

= S 2 04
O O S s
~ 1 2.45 :
>< \ 08 5.6V RANGE, INPUT = 2.5V |

0 2.40 A 1.0 _
( 0 1 2 3 4 5 § 7 0 100 200 300 400 45 25 5 15 35 55 75 95 115 135
2 SOURCE CURRENT (uA) SOURCE CURRENT (uA) TEMPERATURE (°C)
FET TURN-ON WITH CHARGE PUMP TRACKING MODE

MAX16046A toc11 MAX16046A toc12

T

T I
VEN_ouT_ Co
10v/div

© NS4
o LS

1 Vsource
2V/div

ov
R IDRAIN

: . 1A/div
0A

1V/div

ov

AT FUUNE FOUUE DTS UUTS FUPDE DU SUUUE DUDUE FUUTE [ PR PR PR PP PRI ST P P ST ST

20ms/div 20ms/div

TRACKING MODE WITH

MAX16046A toc13

1V/div

1V/div

ov
ov

20ms/div 40ms/div

10 MAXIN
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BT (EHFIE(5E)

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

DACOUT_ VOLTAGE

MIXED MODE vs. TEMPERATURE ADC DNL
MAX16046A toc1
s — 1.30 —_— o 10 .
: 128 | 08VTO1.6VRANGE, : 08 :
' HALF SCALE g g
1.26 z 0.6 3
=124 _ 04
[aa)
212 3 02 . : i
Vv S 120 2
'SI 2 02
3 118 2 0 T Ty
S 116 0.4
1.14 06
ov
oo o 112 08
NI SIS SIS TV ST T T T 110 10
20ms/div 45 25 -5 15 35 55 75 95 115 135 0 128 256 384 512 640 768 896 1024
TEMPERATURE (°C) INPUT VOLTAGE (DIGITAL CODE)
INTERNAL TIMING ACCURACY
ADC INL vs. TEMPERATURE
1.0 - 1.05 =
08 z 104 g
06 z > 103 z
04 o 1.02
a [an}
7 02 b=t S 101
= 2 100
o I S T
2 -02 = 099
=
-04 S 098
=
-06 0.97
08 0.96
10 0.95
0 128 256 384 512 640 768 896 1024 45 25 -5 15 35 55 75 95 115 135
INPUT VOLTAGE (DIGITAL CODE) TEMPERATURE (°C)

MAXIMN 1
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15 15 SCL SMBus H TH 446 A
16 16 SDA SMBus #7508 A i A/
17 17 ™S JTAG AR 20 e+
18 18 TDI JTAG ML ECHE Fr A .
19 19 TCK JTAG AT 40
20 20 TDO JTAG M ECHE i
21, 40 21, 40 GND Hi, FFTAGND R —& .
22 22 GPIO6 | i@ fijfy A/ . GPIOGHIGPIOSHC B M IFUR S it . % FINOEs s T8 1)
fit. GPIOSH LA & A 14041 A(WDI), GPIO6HD & A& 1414 (WDO). X L84 A/ki
S AT DARC B R T BT IhAE, @3 EEPROME & GPIOS HIGPIO6, i#5:3% 1 fis A/
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0.5V (JLRIE)F, file W A2, Frafi st k.
DACOUT DACHi i, DACOUTI-DACOUTS & N #8: DAC i i . ik it B 27 77 #5150 &
25-32 25-32 ~ | DACOUTI-DACOUTSHJTLFE . ¥ DACOUT_54MFDC-DCHEHu A%, 7] LLSe Bl &
DACOUTS | 5. qniiAfii A, iK% #DACOUT btk .
DACHi i, DACOUT9-DACOUTI2E M EB8 M DACH 4 i . il id i & 27 77w i B
33-36 _ DACOUTS- | pACOUT9-DACOUTI2MIFER . 44 DACOUT_S4MEEDC-DCH e B2 MR, T LS B Bt
DACOUTIZ | 45, ans A, 1A SE B DACOUT_fith .
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1218318/818 18 EEPROM Al RIEZ & TEEE,
eMIEZ kY EEF 77

5IRIERE (4

515

HEQFN B Ihek

MAX16046A

MAX16048A

PEBELM R IR 55 %, R Al — > InF I R L AR ABP S5 % EGND . ABPRY

37 37 ABP | MAXT6046A/MAX 16048 1 14 ZBHL RS L, A~ I ABP AT A7 41 25 FbL B (k54 .
38 38 Vee LRI, R — A 10pFR & A K Vo375 £ OND.
PHERE LR 55, R — A~ 1Pl 2L 2K DBP 5% i 2 GND.  DBP HEEPROM A7 fi# 7 -
39 39 DBP PIEBIB LB A, Y AT A T B O R IR, AP EREE AR SR . T R
HLIDBP A £:% , R DBP R L] 41 F L i ik e .
A AS 1. GPIOLRT ARG & hiZ i A . T PRI EEAYR FAGIL: . TR
41 4 GPIO1 i&%?'ﬁﬁ%‘méﬁ%ﬁ/mﬁﬁtﬂﬁﬁuo J# 3T EEPROMED B GPIOL, 155 % # i A\ /% i
Py
A A 2. GPIO2A] LKL B hiB i A . T FERIREEAR BAG Z: . TR AR
42 42 GPIO2 MRS 7 i M T R/ A i i ) . GPIO2H A DA & 4 & I MARGINUPHi A, 83
EEPROML B GPIO2, 5% il i A /fi HiB43
A A 3. GPIO3 R LKL B hiB s A . T FERIREE AR B AL . TR AR
43 43 GPIO3 MRS 7 i M T R A i i . GPIO3 L A DA & 4 % A MARGINDN i A, 3
EEPROM it & GPIO3, &2 % i i A/fi 584 -
3 A/ 4. GPIOAR] DATE B B A . T P ERBR R 3R [ R 2 . FF Ui/ 66
44 44 GPI04 RS A B /AR T S 3 1 . GPIOA th AT DA & A% B A R F3h 5 MR,
i# EEPROM B GPIO4, 1/ %3 1 fHim A /5 Hi%B45 .
EN OUT Hith, EN_OUTI-EN_OUT6 R LA & A F VA UM P A 08 5, ik s o .
45-50 45-50 - ~ | XEEPROM #474w#E, #EN_OUTI-EN_OUTOR & N far F ki 1, % 3 T e A
EN_OUT6 | HifESV (Vyon_ + 5V). EN_OUTI-EN_OUT44 ] DL F T FAIFRIRE .
EN_OUT7- | .o e e R,
51, 52 51, 52 EN OUTS fith, EN_OUT_n] DA% B AR AR & P ARG, iR .
53-56 _ Em—gﬂfjg s, EN_OUT_ AT L3 B A P A 05 T AR, TR s
B B P R, NFREBEEGOND. FEAMIEEGND, EPATLGE BB A MV A, 5w ik

AETT. AEAUE E R et

MAXIMN
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MAX16046A/MAX16048A

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

5| i B (4E)
EL
TQFP B IhEE
MAX16046A | MAX16048A
MON1- ADC Wi e B A . B e B A A7 A B 8 — IN_RIADCHIATE R, MRS R E A
1-7,10 1-7,10 MONS ADCH 7 4%, W LUl PCEITAGH: M35
MON9- ADC W e FES A . 853 e B 27 77 441% B ADCHI AJGE , MR R 5 AADCH T4,
11-14 — MON12 | ATLUE R PCEITAGHE: M.
8,9, 15, 25, 82'59’3;1 ;35’
33, 48, PUS e N.C. WHERE, RHEE.
49 64 41, 48, 49,
: 60-64
16 16 RESET I ECE R i
17 17 AO 475 SMBusHilE, POREFRAEHINE. 2 2 g h0t, AORTDIEEHL. DBP. SCLEL’
SDA, DUZE AR AL, 12 % PC/SMBus #2517 L1353 .
18 18 SCL SMBus 8 T 4h i A -
19 19 SDA SMBus 3 17 B H- I i A/ i«
20 20 ™S JTAG A 5 28 45 .
21 21 DI JTAG A CHE fg A -
22 22 TCK JTAG i .
23 23 TDO JTAG ML ECHE i
24, 45 24, 45 GND Hi.
i A . GPIO6FIGPIOSHE & oM T i s i . & s st F &1 10
o6 o7 og o7 GPI0S6, IEE. GPIOSH LA & M%& 1% A(WDI), GPIO6HD & N7 1 H(WDO). X s
’ ’ GPIO5 A AR DARC B TG /A o 6E, i EEPROM R B GPIOSHIGPIO6, 5%
T A SRR
o8 o8 EN B AR A . AR T0.525V (GLRUE) TR R B REAT A i . 24 EN T 5
RF0.5V (BLRIE)F, file e A2, Fra i widk ok
DACHiH . DACOUTI-DACOUTS 2N EB8 A DAC i i . it lit B 27 77 A &
29-32, 29-32, DACOUTI— | DACOUT_[ifEl. #DACOUT_L5 4h#BDC-DCREHEAATE , AT L SCHUH: 28 17
34-37 34-37 DACOUTS | st Rl /i, 1% R DACOUT_ffi i .
DACOUTS DACHiH . DACOUT9-DACOUTI22 M FR8 M DACH i s . Tl ad e & i amif &
38-41 — " | DACOUT_JSR . #DACOUT_54MIDC-DCHEH e k%, w] LIScHlb &R .
DACOUTIZ: | gy i/, %5 R 33 B2 DACOUT it .

14
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1218

1B/81818 EEPROMA] HIEZ 4 EHEES
e HIES L EEF 17

5| B BR(4E)
EL
TQFP B IhaE
MAX16046A | MAX16048A
PR FRECDU L PR T A il R — A PR B HL 2965 ABP32 % 2 GND. ABPX
42 42 ABP MAX16046A/MAX16048A [ P FRHLEE AL HL , 24 ] G A4 H 0 & 0 rEL AT R, AP
LA 2 (R, . R ABP AT fi] 4 0 B K it
43 43 Ve HUREI A, R — 1 10pFR B 2K Ve 5% ik 2 GND.
N RRE S H R T s dar SR — A InF R 254 DBP 25 #% 2 GND. DBP JEEPROM
44 44 DBP Egﬁﬁm%wiﬁ%%wﬁo FT A s HE#BIDBP A2 %, R EEHDBP AT fu] 4h355
WA A/ 1. GPIOLAT AR & M TTLA A . AT P ERER B (0 3% [0 A6 2% . I U/t
46 46 GPIO1 iﬁz%#’éﬁ%‘méﬁ%ﬁ%ﬁﬁtﬂﬁﬁuo j# 3 EEPROMMC B GPIOL, 152% i fHt A\ /i i
wBax .
A AR 2. GPIO2 AT ARC & A TTLAG A . AT P EAIR B (0 3% [0 A6 2% . T I/t
47 47 GPIO2 e A 7 A D BT SR /AT L 1 . GPIO2 A DARE & o & F O MARGINUPHi A, i
i EEPROM L & GPIO2, &5 % i JH A /5 5845y .
W A A/ 3. GPIO3 AT ARG & M TTLA A . FAT HIFRIRBR A0 [ A2k . JF IR/ I%
50 50 GPIO3 il A 7 A D B T U /A B s 1 . GPIO3 AT DARE B & AU MARGINDNi A, 1@
i EEPROMC & GPIO3, 1% 2% il A A/ 3645 -
3T A 4. GPIOAW DIFC# HTTLHA . T PERIR ER IR [ A2k I /A%
51 51 GPI04 R s R B TR /AR e 3 1 . GPIOAth AT DA & A% H B R F- 30 MR .
i# 1 EEPROMIC & GPIO4, 152524 il JHH A/ H1E64 .
EN OUT1— Hid, EN_OUTI-EN_OUT6 ] ik B A e FL A3 25 FL T A RGBT U sl 0 i 1
52-57 52-57 - XTEEPROM#EAT4HE, HEN_OUT_JC & A Hfar 2250 H, i H v Tk W L g A HL HE SV
EN_OUT6 | (v + 5V). EN_OUTI-EN_OUT4 ol L fIF P R B .
EN_OUT7, | .. e S A St e
58, 59 58, 59 EN OUTS Hid, EN_OUT_A] L% & AR A 25 & F P A RO . T IR s it
EN_OUT9- | ,. N e e e ST g T .
60-63 — EN OUT12 Hidy, EN_OUT_ W] Lk & ALK LA 250 s i P A R . T IR s i it
Ep BRAE, NEREREEGND. FEAMEHEGND, EPR] RS AR AOE ., SR E B
- - e H1. REHE FME 3 0 R

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

MAX16046A/MAX16048A

P<Y
ThEEHEE
Vee
A
MAX16046A
MAX16048A FAUTT
N — 3 FAUT?
_ MR
Vi LOGIC MARGIN
) | MARGINUP GPIO1
B DIGITAL COMPARATORS > | NIARGINDN GPIO2
NONVOLATILE < o
— FAULT EVENT Y Y ol 2 6PI03
LOGGER | WATCHDOG [ g
______________________ TIMER WD ) = GPIO4
: ! S
MONT— : ! FAULTPU GPI05
VOLTAGE 10-BIT ' ! INST i
MON12 SCALING > ! ADC THRESHOLD | ! GPIOG
(MON'~ AND MUX TONDC(SAR) [0 REGISTERS | | REGISTERS | | CLOSED-LOOP [INS2
MONS) | ! TRACKER ~ [INS3
| ! INS4
DacoUT2 TRACK AND | DAC Mertes |
DACOUT12 < ) ! REGISTERS 1
(DACOUTH— HOLD 8-BITDAC 1—— praisTers ; i
DACOUTS) : !
] v
Y ~ EN_OUTI-
L ] EN_OUT! EN_OUTH2
EN_OUT4
SEQUENCER  |—# (EN_OUT1-
EEPROM ® EN_OUTS)
REGISTERS > ity
»1— RESET
12C SLAVE
NTERACE JTAG INTERFACE
GND A0 SDA SCL TMS TCK TDI TDO
(') MAX16048A ONLY.

16 MAXI N




12

1E18/81B1HEEEPROMA] FIER s & FEEE,

e tIF 5 KB & 17 ax

Frs R (BT FaR A8 F T RE)
JE ARBAEROR R IR0 7 R F R A AR E . BN, rOFh[3:01R bk A 15 (1) B A AR A S8 3 B 504
i) HER AR
ADCH#E 45 Ft i ANADCHHLEE . I3 TAEME, ADCH B AXLEERS. HFFEm0FhErllh
(B AE#%100h Zr17h) BEFEADCHi A JE R (MONI-MON12).
. gy | PR, 5 AL R T TR BB
GPIO % ¥i& e e b ot
(%7511 Ah £ 11Bh) GPIORZEHR , T [ e 45 il 4 — GPIO AR & .
DAC{f e " PO,
(%17 511Ch % 11Dh) DACH H #il, #HIDACHT H b F B % 3 £ DAC.
. DACHfite - e Ty
LN (2717 8:00h 2 10Bh) DACAEY A A4, BB B —DACH i sk .
(%%%E%ﬁm ADCHI A HUIETEFE, S W A0 R TS
DACTuH] S i ol e o
(F77 2120 S 114h) DACTE R4, W E S —DACH Ay H LG .
RESET A1 & % 14 RESETHIFAULTI-FAULT2%i i fic & . % B RESET. FAULTI1HIFAULT2 [ % H IhRE,
(2717 43r15Sh Z r1Bh) DUSEATHL P T W6 — B A
GPIOR & W T4 LB P fE 4. GPIOBLE AFZhE M A 25 L BT A . 4 &/
(%77 %r1Ch £ 11Eh) BEHEA . BV AR S PR A RR SR R DR TR
R BB 1 S B3/ TR AINSL).«
AT T g RER AT, WS O MR AR E AR TR e
(377 #4r1Fh 2 1r22h) EN_OUTI-EN_OUT6 A it # A ff 3% i, EN_OUT1-EN_OUT4 A AT e B o P 2R HR 5 .
LN I AR E TR BT RN RN TR, ADCHE 425 5 5547 fi A8 3% B A9 3k FE AR R T TBR BE AT L. MON_
EEPROM (P A7 #81r23h F rd6h) AT TIPRAE, bR RS R
W AR B e 2t Ly oA oY A = O O (O R ) G = ) i W = ) I W 3 e v
(ZFAE 2814 Th 2 r4ACh) (r4Fh). fd FARF 17 £ r48h T rdCh e fil &t B 1 7 IO T IR 25
Software Enable f144 & 417 i 25 77 %8 14Dh 1% & Software Enable{y, JE#FFEFRAFNR EAT E . #HE/AL (46 & 1H T
(17 #%14Dh) AR/ 11 110 A A DS S A
(%fggf%gfgﬁgh AL AR 25 BSOS AR Q0 T 169), M 217 St
DI rSEh 2 r63h) B RE/AE 1 W7 RIS 0 S T HE
EI18E , P
(247 Fr55h) fit & GPIOS FIGPIOG K & T 1M T Bk .
DACH i &2 8717 H P B & ks B R, DACHT H B B T GPIO2 HIGPIO3 . Zi {7 fer66h Br7lh fH T
(%47 24166h Z17Dh) W, FrasT2h E o 7Dh A TR & .
ML R U AU 1 ADCHE e 5 SRR s LB AR RS . & AR SRl i, ph SRR S e R e %
(2717 #2100h % 10Eh) XSLRfE .
EEPROM
Ji F"EEPROM

(277 #319Ch £ rFFh)

JH FEEPROM.

MAXIMN
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MAX16046A/MAX16048A

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

eI Z XU EET Far

e

g TfE

MAX16046A fit % 0] [F] I F1L 12 8% R40HLE, MAXI16048A
REAEMIAGHEIE. B3lE, WHRENEEHFE,
Software Enable V4 & ‘0’ , WHIZI&E 463 &
— A . B A HAHE LR, 10062 ADC K Wi
B RS 4 A7 4 R, B a R FaaTd.
Z 6 M58 B — W (B K 12.45ps), - A2 6 FL
B2 RS e P R R R ETTBR #EAT RS . 24
A 2 SR T O TIPS, A R B4 4 T DU N & A
HeBE . n] DUARTE Z R Ak B2 . Ak, w]
PIX g et ATl B, DAL R JE S R bRl k4, iR AR
¥ BT A (5 B H 35 ABEPROM,  F 0 B vt 47 5 1%
P, DABH 1k B AME R RE .
MAX16046A/MAX16048A [A] i #2 £ 12C/SMBus F1ITAG £ 47
O, ATV MEEPROM, AR HAE fd i —
FhEE D . STl B 0 0 N TE i 2 A DT R4, 1
2% PC/SMBus # A #1712 I MITAG BT 0365 . 4%
RIS BT, BRI PCHIITAG AT 4 £ ili7 1a] .

i RAM %5 17 2% 7£ POR (b HL & A1) A BRIAR B 0 07 .
MV ek 12,85V (e KAE) I K B (UVLO) TR s 7= A=
POR. PORHY, #RMFFFIGAshHEF . )R shH il fi
W, R A WL D A LB 140 46 Ak B, EEPROM K
WAE IR % BN FAAS. JAshE, Rigdd T
137 [ MAX16046A/MAX16048A . & 83t T2 35 SE st (6] 4
1.5ms, Ff)E#80Ft4, H471E% T/E. RESETE A shid
RN, ARG, BT I e 4 T
F BB TTRR VG E S, FE B E I R I R 3 N R SR R
KHF. Bzh#E, GPIO. DACOUTHIEN_OUTH N &
P

18

5715 EEPROM

MAX16046A/MAX 16048 AT fifi 5 K1l 43 B3 A4 Sr. T ifr, R
TATT I FH PORB (1 BRIA B B T8, SHMETEY
REMEC B . PR i & A ADCHE#LZE . GPIOK A1
Wi A e DL R DACEREN . f )5, EEPROM U £ &
T A A7 B B S 8 DL B AR A 0 B s AR e X
s, HE FrAAMRHGRYE TSR
fFH.
AT EBhd g, EEPROM (tOFh £ r7Dh) i) 1 25 4 i 3|
RN TUIH (rOFh 2 1r7Dh) . BRIA BUIA (1927 77 %% 100h 2 rOBh &
HDACH i EFF 74, TEPORISENI N0 . EEPROM
T 1) 25 77 #5100 %5 rOEh 3 55 1 1577 ) e e ke 3 -
WIS ITAGHI2CE O yF IRl FF A 34 T IR . 8 — 4 4R Akt
PRI 5 — T A 4
e 98h(I2C)/09h(JTAG)—¥I# & P @ v i, 99h(12C)/
OAh(JTAG) Y] 6 Z1) B A 7T .

» 9Ah(I2C)/0Bh(JTAG)—4#: | EEPROM B , 9Bh(I2C)/
OCh(JTAG) Y46 2| EX I\ T .

152 % PC/SMBus #2171 8 JTAG #1715«

B
Ve IN#ER3V 2 14V i HL 5 X MAX16046A/MAX 16048A i H,
R — N 1OpF AR Vo 55 % . 74P B e #% ABP
FIDBP A #3F M B FUFN B0 L i i ., R 22 FJ ABPHIDBP
AN
ABPJE2.85V (M IUE)Fa R A%, P9 BRI L FIDAC %
HEEE . SR — A~ PR % 2% ABP#i 5% #% £ GND,
HL 25 N RU AT B S I AR 2%
DBPZ& I #B2.7V (LB E)FE 2%, EEPROM FIEL L %
DBPAtHL. A et i &5 LIDBP A S 2%, 4] 4 fidiy
Jic B g HL T 25 i S, DBP Ay P S E T 2R 2 Ak A A FLE
R — A 1pF R % B 24 DBP#i 1 35 % £ GND, B MR
GINiE SR 2 Ee:

MAXI N




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

1#5E
H T ISR R I R S T BE, ENFHLEMSAUR T
0.525V, r4Dh[0]fY Software Enable L 40K &4 0" . Jelbi
Ak (| T RERS, FENHL 2 0.5V DL N a0k Software Enable
MEN D, EEFERIFRNRGERAAE. MR ARMH
FHEN, #H %3 F ABP. A1 R FANHE B H (7 R S
IR Vec MBS A5 OHhk) IXZHEN, R 6 £~ EN i

£ 1. EEPROM# 4 {ERERL B

e tIF 5 KB & 17 ax

& & H A R RS 1.5ms N, Voo H R IGER 1 2.85V .
TSR AR ER K 20 1 58 LT TR S B AL T s BLAS, n] K AN ER
L E BH % 4 2 EN DL = A2 1% i

WRTE E AR R AR, EN_OUT i H 4 57 Bl G
HENRPRAETE . a0 TAEE A B ai=, fil &k ENal
fish % Software Enable . BI ] iEBRBUEINE, — HERZE
TH 2 00 58 R sh A A

REGISTER/

EEPROM ADDRESS BIT RANGE

DESCRIPTION

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

Margin bit

1 1 = Margin functionality is enabled
0 = Margin disabled

4Dh Early Warning Selection bit
2 0 = Early warning thresholds are undervoltage thresholds
1 = Early warning thresholds are overvoltage thresholds

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

[7:4] Not used

B IEH

MAX16046A/MAX16048A 2 44t Py #B 10152 ADC F T M MIMON _
HLEHT A, PIHERZ 3R 4R 6 2R M D0 12 36 g A0 4 — %
SE FIL— U W I P BsF 18] 95 B2 150ps (SR AE), 45 0 SR 2B (]
KRYR12.450s. B2 ZHE AEHE LI, 10062 ADCHK A
P A S B R, IR A B A i . ADCHE
Wedl RAFMEAED R VUM 75 77 25 r00h Er17h P, Al T 12CH,
JTAG# 178 D B ADC s e 45 3 . 152 % PC/SMBus #7%
HATHE O ITAG #7742 L1584y, 1 fEU7 [l 47 i UL T /9 1
DS

MAX16046A 2 fit 12 8% % A MON1-MON12 Ji T F8, i Ws i ;
MAX16048A £ {1t 8 % % A MON1-MONS T Ha B W5 AT
PITEAF A48 10Fh 2 rl1h (S W3R 2)H ik B B i A B EN

MAXIMN

VGl 24 MON_IC & 3 /7 a5 B 0 “117 I, REENMON_H
Fe, BAETHRE, ZHE MR ILEXEHA L,
AT 45 55T A8 PRAS USR] X 8855 A AN BE FH Of flh ¢ il e
R

% IO R TR ) = A AT AR PR ot S . R AT
PR, AT RAFErADh[2]H K H e EOA R RS R TIR . 2
A EER Y, TR E MR TR E A EAEE . BT
AT TBR ¥ 4 85 7 98 B . 1018 ADCHY 8 i MSB % 4t
GGk RIEMTRAETX L.

X EWIMA R 1 A DL AR AT A I, MON_
ALY B Y . 625 ARG, T Ry
FCMON_fir A RITEAR {5 & -

19
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MAX16046A/MAX16048A

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

FR2. B\ MEE B FNfERE

REGISTER/
EEPROM
ADDRESS

BIT RANGE

DESCRIPTION

OFh

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 O to 1.4V in 1.36mV steps

11 = MONT1 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 O to 1.4V in 1.36mV steps

11 = MONZ2 is not converted or monitored

[5:4]

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 = MON3 is not converted or monitored

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 = MONS is not converted or monitored

MONG6 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 = MONG is not converted or monitored

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 0 to 1.4V in 1.36mV steps

11 = MONY is not converted or monitored

[7:6]

MONS8 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 = MONB8 is not converted or monitored

20
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1218318/818 18 EEPROM Al RIEZ & TEEE,
eMIEZ kY EEF 77

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

REGISTER/
EEPROM BIT RANGE DESCRIPTION
ADDRESS

MON9 Voltage Range Selection*:

00 = From 0 to 5.6V in 5.46mV steps
[1:0] 01 =From 0to 2.8V in 2.73mV steps

10 = From O to 1.4V in 1.36mV steps

11 = MONB9 is not converted or monitored

MON10 Voltage Range Selection*:
00 = From 0 to 5.6V in 5.46mV steps
[3:2] 01 =From 0to 2.8V in 2.73mV steps
10 = From 0 to 1.4V in 1.36mV steps
11 = MON10 is not converted or monitored

11h
MONT11 Voltage Range Selection*:
00 = From 0 to 5.6V in 5.46mV steps
[5:4] 01 =From 0to 2.8V in 2.73mV steps
10 = From O to 1.4V in 1.36mV steps
11 = MON11 is not converted or monitored

MON12 Voltage Range Selection*:
00 = From 0 to 5.6V in 5.46mV steps
[7:6] 01 =From 0to 2.8V in 2.73mV steps
10 = From O to 1.4V in 1.36mV steps
11 = MON12 is not converted or monitored

*(XFEMAX16046A

MAXIMN 21
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121818/8:18 18 EEPROMA] e R 44 & TEEE,
RIMIE S K EE 755

P RRAF At A% UM & A ADCHAREE R AT A IS WARS). X ADCHHRGIRF A HRAETT AN = A2 8 00h, PUATEHfE 3h
LOTFFAF et TR PR B RS EE . A R INTTRR Al XL A HEAL.

g R SALMSBHEAT MY L . ADCAN B4 A fe AE 14

A, ENTF iR RE TE B AL LAY fe e — UCR SR

R3. ADCHE 7

MAX16046A/MAX16048A

EXTENDED PAGE
ADDRESS BIT RANGE DESCRIPTION

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

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

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

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

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

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

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

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

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

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

OAh [7:0] MON6 ADC Conversion Result (MSB)

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

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

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

OEh [7:0] MON8 ADC Conversion Result (MSB)

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

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

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

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

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

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

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

“(XFEMAX16046A
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1218318/818 18 EEPROM Al RIEZ & TEEE,
eMIEZ kY EEF 77

BB/

GPIO1-GPIO6 /& 1] 4w #2138 F % A /% it . GPIO1-GPIO6 7]
BENTFHEMBIA . ZIEMERHRA . BB

wl A B E I g A DSBS A S

=4 BRIOMEF =R

ik A 5 4 A o B DA B R BN G B A L(INS L) . 243
FEHE, GPIONFFREER L . S HRIZESW
FIEAerICh £ rlEh, T f## B GPIO1-GPIO6 Ay 405 . .

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)
10h [3:1] GPI104 Configuration Register
[6:4] GPIO5 Configuration Register
[7] GPIO6 Configuration Register (LSB)
1ER [1:0] GPIO6 Configuration Register (MSB)
[7:2] Reserved
%5. GPIOEiEH#F
CONFISIL.:_FS‘ATION GPIO1 GPIO2 GPIO3 GPI04 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 | FAULTZ2 output
100 Open-drain Open-drain Open-drain Open-drain Open-drain Open-drain
Any_Fault output | Any_Fault output | Any_Fault output | Any_Fault output | FAULT1 output | FAULT2 output
101 Logic input Logic input Logic input Logic input Logic input Logic input
110 — _ _ o o Open-drain,
WDO output
MARGINUP MARGINDN —_ . Open-drain,
B - input input MR input WOVinpUt | =751 TR0 outpu

W RN R NIGPIOLE , A GPIOB B X Ho(H .

MAXIMN
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eI Z XU EET Far

FBJEBREZ TY(INS_)FA
GPIO1-GPIO4 it & A J A5k 6 il i) 3% [e] 4 A(INS),  FHT ]
PREREE . OB AMEn 1438 MOSFET i M % 45 e A PH 34 R
FEN_OUT_#HiE#:, ¥ INS_%i A 5MOSFET J§#k #H 1% ,
SRR B I A
PR 8 50 s 5 I L /T L ) R B A 3 L A O B
INS_, FF4#IEREN_OUT_H K. 1E% TIERST,
HEINS_H R PR B AL H B35 ) H YR R 4 A LR

IN'S _ i #e i W] DU 1 P B BR B 3 19 100Q R L, A2
INS_iE & = i Pk i, AT AYERUE. 1% & r4Eh[T:4]H9AH
WA ERE T HLENRE, HSHERI3.

1B B EHN/
A LK GPIO1-GPIO6 L & il Fildar A4 . FAVE S i,
Wit rlAWE AGPIO; MIfER AR, MrIBhitBusE . %
TraerIBhoN HRA 1748, 13 % K6 T GPIOTE N2 B4

BR . ) AR, A 37 P s ) #3223 A S INS_ 22 MON_ Fit gl 45

HITIRR, 15275 HIER AR B0 -

526. GPIOHYHI N /4 H 41

A B B AR AR R
JETUE, Bk, fE3hE AR NEEPROM$4% .

FAEaer I Ahfilr I BhgR A T4

EXTENDED PAGE
ADDRESS BIT RANGE DESCRIPTION

GPIO Logic Output Data

[0] 0 = GPIO1 is a logic-low output
1= GPIO1 is a logic-high output

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

(2] 0 = GPIOS is a logic-low output
1 = GPIOS is a logic-high output

1Ah

[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 = GPIOG is a logic-low output
1 = GPIOB6 is a logic-high output

[7:6] Not used

(0] GPIO Logic Input Data
GPIO1 logic-input state

[1] GPIO2 logic-input state

1Bh [2] GPIOS logic-input state

[3] GPIO4 logic-input state

[4] GPIO5 logic-input state

[5] GPIO6 logic-input state

[7:6] Not used

24
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1E18/81B1HEEEPROMA] FIER s & FEEE,

e tIF 5 KB & 17 ax

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

GPIOI-GPIOATT LR % b 5 HUREHIK A (40 P AT Ay ¥18h i FRFAULTIMFAULT2 AL TURE R 2, 15
PR U AR L KRR BUE IR BT
I S e A

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

FAULT1FIFAULTZ2

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

R7. FAULT1FIFAULT2 i H L EFNE X E =

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

MAXIMN

25

V81r09LXVYIN/YIt09LXVIN



MAX16046A/MAX16048A

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

eI Z XU EET Far

£ 7. FAULT1FAFAULT 2% H fic & #0148 % B = (45)

REGISTER/
EEPROM BIT RANGE DESCRIPTION
ADDRESS
[0] 1 =FAULT2 is a digital output dependent on MON9*
[1] 1 =FAULT2 is a digital output dependent on MON10*
[2] 1 =FAULT2 is a digital output dependent on MON11*
[3] 1 =FAULT2 is a digital output dependent on MON12*
[4] 1 = FAULT2 is a digital output that depends on the overvoltage thresholds at the input
18h selected by r17h and r18h[3:0]
[5] 1 =FAULTZ2 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 = FAULTZ2 is an active-low digital output
1 = FAULT2 is an active-high digital output
*(XFEMAXI6046A
/& _F B (FAULTPU) MARGINUP, A A7 #5r72h 2 r7Dhi & Y DACOUT_

GPIOGHL & g “ Wb - iy ™ i tH R T4 78 B R sl e bt 72
R AR . FEXLRZET, BTA EN_OUT_HUEHHLK,
R B8 77 i 51 IE 5 KR EEPROM, 1627 47 -

MARGINUPFIMARGINDN
¥ GPIO2 FIGPIO3 43 HIAC & b 3% K #4 & (MARGINUP) Fl ik
/N (MARGINDN) i 7 i A, SCEM B E B IRE. $I
X MARGINUP, %I/ MARGINDN, j%&# % 17 #5r66h %
r71h i B W DACOUT_HE(E ;s i {KMARGINDN, #i 5

#&8. MARGINUP#IMARGINDN I &&

{85 ¥ MARGINUPHIMARGINDN [a] i 4 i s h I, 96 4%
Z A7 #%100h 2 10Bhi% B IIDACOUT _{l. i55:% d k#5217
FEBAY, TRk B EDACOUT itk e (s ..

2 GPIO2 MIGPIO3BC & Wis & & HS, M el hn En
¥ IIRE(S W F#ES). 4MARGINUP 5 MARGINDN & {1
if, DACHIH PR B3R, HRem =R T, =1
DACTH B A 75 ZE DACH BB A /74 r1Ch FIr1Dh), 1S
2 MARGINHR 73 X ¥ 5 D fie 1) A

MARGINUP MARGINDN DACOUT
(GPI102) (GPIO3) DACOUT REGISTER USED SWITCH STATE
1 1 DACOUT registers r00h to rOBh Depends on r1Ch, r1Dh*
1 0 MARGINDN registers r72h to r7Dh Closed
0 1 MARGINUP registers ré6h to r71h Closed
0 0 DACOUT registers r00h to rOBh Depends on r1Ch, r1Dh*

*JE: rIChAIrI Dh{y F 4 e il i
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MARGIN
GPIOGL B R K H A S AU MARGINfif A . 478 4L 1) R 5%
A T 8 T IR 2 B % MARGIN K 57 94 B, 7T
PLEEfR & IR G S . EW TAER, K MARGINIE )4
L
MARGINFAK 8 r4Dh[1] 8 17 B, i fEw &8 o hE.
FAULTI. FAULT2. Any_Fault FIRESET 8l /& 75 4 AR 25 .
I PR R 4 2, S S

FrE (i (MR)
GPIOATC & MK T AR F 3R i AMR. K MRS N
fIGHSF, fil R RESET & 1. MRMAKHL FBVE S & i TG,
RESET 7 It e8¢ 119 52 (0 8 Asf J 3 9 O e AR R IR HL . T
PP LRI E R RN 52 % RESETHY -

%£9. EN_ OUT1-EN_OUT12fit &

e tIF 5 KB & 17 ax

& T¥% N\ (WD) Fls H (WDO)
W r1Eh[1:01F1 27 7 #5r1Dh[7)3% & 4 “110°, [ & GPIO6 K
WDO. # &rlDh[6:4]% ‘1117, Bl E GPIOSAWDI. WDO
SR AR, ST B/ I ER# TIEN
WG BES % B I ER #5385 .

Al 45725 4 (EN_OUT1-EN_OUT12)

MAXI16046A (345 121 n] it i i, MAX16048A 34 8 i ]
SR FE T H . X BBk BB 9% 7 4 £ DC-DC 8 LDO HL i i) i
REEN)I A, AT DUTE A PR R A o g A R A S N i
Z HBCMOSFET (A% . AT 35 ) % i i B 45 IRHTa
el m AR FFm e g . EN_OUTI-EN_OUT4
0] DARD & AR, EN_OUTI1-EN_OUT6 R FIAE HL i
HEi, WAHWMIREEINEE. @ S IFnEr22h il &
B, TR EEN_OUTI-EN_OUTI2 W43 BiE 5%
%9.

REGISTER/ BIT
EEPROM ADDRESS RANGE

DESCRIPTION

110 = Reserved
111 = Reserved

EN_OUT1 Configuration:

000 = EN_OUTT1 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

1Fh [5:3]

110 = Reserved
111 = Reserved

EN_OUT2 Configuration:

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

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

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

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

100 = EN_OUT2 is used in closed-loop tracking

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

110 = Reserved
111 = Reserved

EN_OUTS3 Configuration (LSBs):

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

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

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

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

100 = EN_OUTS is used in closed-loop tracking

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

MAXIMN
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%9. EN_OUT1-EN_OUT12fit & (4)

REGISTER/EEPROM
ADDRESS

BIT
RANGE

DESCRIPTION

20h

(0]

EN_OUT3 Configuration (MSB)—see r1Fh[7:6]

[3:1]

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

[6:4]

EN_OUT5 Configuration:

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

001 = EN_OUTS5 is an open-drain active-high output

010 = EN_OUTS5 is a push-pull active low output

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

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

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

110 = Reserved

111 = Reserved

EN_OUT®6 Configuration (LSB)—see r21h[1:0]

21h

[1:0]

EN_OUT®6 Configuration (MSBs):

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

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

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

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

100 = Reserved. EN_OUT® is not useable for closed-loop tracking.

101 = EN_OUTS6 is configured with a charge-pump output (MONG6 + 5V) capable of
driving an external n-channel MOSFET

110 = Reserved

111 = Reserved

[3:2]

EN_OUT?7 Configuration:

00 = EN_OUT7 is an open-drain active-low output
01 = EN_OUT?7 is an open-drain active-high output
10 = EN_OUT?7 is a push-pull active-low output

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

[5:4]

EN_OUTS8 Configuration:

00 = EN_OUT8 is an open-drain active-low output
01 = EN_OUTS8 is an open-drain active-high output
10 = EN_OUTS is a push-pull active-low output

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

[7:6]

EN_OUT9 Configuration*:

00 = EN_OUT9 is an open-drain active-low output
01 = EN_OUT9 is an open-drain active-high output
10 = EN_OUT9 is a push-pull active-low output

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

e tIF 5 KB & 17 ax

REGISTER/EEPROM BIT
ADDRESS 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

25h [3:2]

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 HEMAX16046A

R E
EN_OUTI1-EN_OUT6 o] DA HIFE =5 R o7 2R i i, B 3h 64>
ShEEngiEMOSFET . FEHEFIAE, PLx by A BCE
EN_OUT_#i i fE 45 32 ftop A R BK ZhER I, 0 2 ¥ R L AR
M EIMON_= 5V, PLFE 4T BR 2 71 #Fn {48 MOSFET . i
fn, EN_OUT2 EF-#| EMON2 & 5V L EHE, %T
HLEHEFF RO VRN (5 BE & 2% HEFE 4

IR EE T AE
EN_OUTI-EN_OUT4 "] DA TAEZE IR IR ER i . JiC & N A
FIREERT, EN_OUTI1-EN_OUT4 & £ REW IR 3h4 4 ifn 14
TEMOSFET (MR . X T FIERERER, ¥ GPIO1-GPIOARL &
iR [ e A (INS_), FF45 & EN_OUTI-EN_OUT4H1
MONI-MON4 — &[], 1452 H R EER

Fim &
Be B T B, RS0V (RK4E XS E, EN_OUTT
FEN_OUTI12)8 12V (J K4 %HE, EN_OUT1 EEN_OUT6)
HRFEREL YR 2 [B) T — AN AR BRI LB . b H BE A e
BOUR T 5 U i o 32 2 109 g 14 00 DA T SR VR B HL
Frimm T IBCE A “Zeull” ##.

REHL I E
MAXI16046A/MAX 16048 A F AT 2 1 fi i HC 2 Sy #8456 i 1
IF, AT 2mA L. P 100pA LI .

_FEERTEN_OUT_#t7s
Ve MOV _ETFE TR RS, EN_OUT_#i i 75 Voo 3%
V2.4V 2RI @M, S, EN_OUT ¥ 4b T HArd & 1
R, S HRK3AEA. RESETH & A K L FA 2Rtk
Frgh i, B — N 10kQHEL EH E Vee, ME3FIE 4
Fi7 -
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eI Z XU EET Far

IMAX16046A fig03
T

Vee
2V/div

ov

RESET
2V/div
ov

EN_OUT_
2V/div

ov

20ms/div

IMAX16046A fig04

Vee
2V/div

ov

RESET
2V/div
Aoy

EN_OUT_
2V/div
ov

HIGH-Z -3+

10ms/div

B3, |-/ a9 RESETHIEN_OUT_, EN_OUT [ & 1% H 4
KL I B 5 B

HEF

HAEN_OUT_#8A — I aliH L MM KGRI MON_f A, 5
5T X 22 % FRL U R P R . B A b G EL R R R AT
AR, — B R RO L R T AR T — FLURAT T 22 ik
ATARIRZS . EEHEN_OUT i i A &1 HL U5 A e AE AT A
BEHEMON_f AR, DA TR R 2R A i
AL, WFREEHAZAMON_.

HEFIT 7
MAX16046A/MAX 16048 A$i BB 2245 ) HE st B ) 22 % L
HATHEF . AR Y, BANEN_OUT_ 4Bt — 4~
B, MEFBROFNATBR L. 2B METBROMEN_OUT_H 5E4T
I, SRIGEAECHI BRI, DA, ERIRp L.
Ay BEE R —ANEF BRI 22 AN EN_OUT_ ] [ BT .
BB B AR T |y PN P AC B HE R AR B (B A7 2R rS0h 2 r54h),

Wi B YU B 7E20ps 81 2.4s Z 18] . S [ HE P 310], KA B 11 9F
I R S . MAX16046A/MAX16048A AJ DAFE [F] B 452 X 5l

Sl HE PP B E G HT, EIdrS4n[41E . 1ES %R0,

F IR 2B EN_OUT_I R B fir, AR I3FIFE 1419
HEFP AL .

HEFF S BB
{8 REJ Y MON_%ai A AT L3 E — A~ Bt 1 A 6t 12 F Ak e,
SCRTER BRIF IR A AR A . 45 ARy b R BB S

30

B4, |- # E i9RESETHIEN_OUT_, EN_OUT_Ji & Yy & -4
AP M

T LIS [ P 6 25038 21 i) AR IR TR LB A T, K A
Wy Sy e A R . AR 1Y A A S S B R 6 O IR S T
S o A b EUMIW R ST IR] N RE R 1R AT TRR AR . 225
Fe eI G, BC B O O B IR SR T R TAERY
EN_OUT_RJEFEM BRI i Ja i, 2% 3£10. F1IM
12 MON_ Bst 43 Bie iz .

5t BEL O R X6 AT Al MON_ i A B AT M, 1 2 78 ik A o] 43
e (¥ 4 S 22 A, B BR 055 1% Software Enable /i r4Dh[0]4F &
w0, JEHENEMHEEEFA$0.525VIL . ERERO
He 7 RE B 2 A1 fl & A FE RIS PR O fr s . — e, B
B O il /7 471 FR 1 5 H B %) FRL TR RE T

KPR, BB 2 GIEMTEN_OUT i, T2 b il o>
FCAIMON_fi A, SRJ #E A BHIRES . @, BB 12 B
PO 1 e — B PR . 2 w50 T D IS B 12 A MON_fiir A
M H R, PR S dE, 58 R . A
RIS PR 1234 7 BCMON_$ii A, IS B HE 7 SE I 45 305 K 52
AR

B — B & A4 T 7 S B R A MON _ i AL W I E Y5 4
W, PR UETE YR S R 2 BOR TR A
n, AR AL T RBR 3 EN_OUTL, 74 9 # 4 A
MON1FTMON?2 2 75 [7] B 43 BC B B4 . 23X A6 1+,
EN_OUTI AR B3 M J5 238 . ERTBRAM 46, AETix
B b RE I 2 AT, MONTHIMON2 2445 #8 33t % e[
PR TR, e fih A e

MAXI N




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

FEBFRESET B JC5K. EN_OUT_ R v sl RS 1] HE 7 A2 (r54h[4]) Y

SRR 209 FE— MON_i A BT IC K R TRUR, iz B UMURIO UL, 2R PR G54h (41 1)
1jﬁﬂrj-o E{jﬁﬁﬂ-%ﬁ‘z}a’ m%@%{jc iﬁﬁrl9h[64] —F: ﬁ?ﬁﬁﬁi’ﬁ/ﬁ’@ﬂjﬂﬁ@llE@EN_OPT_, MAX16046A/
W I T 07). MAX16048A 55 R B 11 A4 HE /7 22 5f J5 T 46 Ak BT B 10,
S HEN 5B BROAYEN_OUT_W7 e . 4% ] i W7 L (r54h[4]
BFes B0, FTAEN_OUT_[AH Wi .
24 EN$iZ {2 Software Enable{ & ‘1" I, 2 3hr e 72 .
LW, K il R RESET, 54 v it A AH 6 1%

%10. MON_FOEN_OUT_HE{fa4 Bt 1728

REGISTER/
EEPROM BIT RANGE DESCRIPTION
ADDRESS
56h [3:0] MON1 Slot Assignment Register
[7:4] MONZ2 Slot Assignment Register
57h [3:0] MON3 Slot Assignment Register
[7:4] MON4 Slot Assignment Register
s8h [3:0] MONS Slot Assignment Register
[7:4] MONG Slot Assignment Register
50h [3:0] MON?7 Slot Assignment Register
[7:4] MONS8 Slot Assignment Register
AR [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®
SER [3:0] EN_OUT1 Slot Assignment Register
[7:4] EN_OUT2 Slot Assignment Register
sEh [3:0] EN_OUT3 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_OUT7 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 *
(X FEMAXI6046A
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eI Z XU EET Far

x11. MON_EJBE 49 FL

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

#12. EN_OUT_HjFE &
CONFIGURATION BITS DESCRIPTION

0000 EN_OUT_ is not assigned to a slot
0001 EN_OUT_ is assigned to Slot 0
0010 EN_OUT_ is assigned to Slot 1
0011 EN_OUT_ is assigned to Slot 2
0100 EN_OUT_ is assigned to Slot 3
0101 EN_OUT_ is assigned to Slot 4
0110 EN_OUT_ is assigned to Slot 5
0111 EN_OUT_ is assigned to Slot 6
1000 EN_OUT_ is assigned to Slot 7
1001 EN_OUT_ is assigned to Slot 8
1010 EN_OUT_ is assigned to Slot 9
1011 EN_OUT_ is assigned to Slot 10
1100 EN_OUT_ is assigned to Slot 11
1101 Not used

1110 Not used

1111 Not used
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RMHIFG K EEF77qS

*®13. HIFERFIEERE

REGISTER/
EEPROM BIT RANGE DESCRIPTION
ADDRESS

Power-Up Fault Timeout

00 = 37.5ms

[1:0] 01 =75ms

10 = 150ms

11 = 300ms

Power-Down Fault Timeout

00 = 37.5ms

[3:2] 01 =75ms

10 = 150ms

11 =300ms

INS1 Pulldown Resistor Enable

4Eh [4] 0 = Pulldown resistor for INS1 is disabled
1 = Pulldown resistor for INS1 is enabled
INS2 Pulldown Resistor Enable

[5] 0 = Pulldown resistor for INS2 is disabled
1 = Pulldown resistor for INS2 is enabled
INS3 Pulldown Resistor Enable

[6] 0 = Pulldown resistor for INS3 is disabled
1 = Pulldown resistor for INS3 is enabled
INS4 Pulldown Resistor Enable

[7] 0 = Pulldown resistor for INS4 is disabled
1 = Pulldown resistor for INS4 is enabled

Autoretry Timeout
000 = 20us

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

100 = 150ms

101 = 300ms

110 = 600ms

111 = 2.4s

Fault Recovery Mode
[3] 0 = Autoretry procedure is performed following a fault event
1 = Latch-off on fault

4Fh

Slew Rate

00 = 800V/s

[5:4] 01 = 400V/s

10 = 200V/s

11 = 100V/s

Fault Deglitch

00 = 2 conversions
[7:6] 01 = 4 conversions
10 = 8 conversions
11 = 16 conversions

MAXIMN 33
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121818/818 18 EEPROMA] R R s ETEEE
RHMIEZ KU EF 77

13, HEFFIE B FIRTFE 1R S (48)

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

F14. BEHEF ER &R

CONFIGURATION BITS SLOT SEQUENCE DELAY

000 20us

001 18.75ms

010 37.5ms

011 75ms

100 150ms

101 300ms

110 600ms

111 2.4s
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HIE RS
B O AT Bt 1240, MAX16046A/MAX 16048 A 7 AE AT it
i 40 1) 0 R 6% BR 4 B LR . GPIO 1—-GPIOA L B Ay s
EI NS, PUEMEREE . R F 2, Bl E GPIO6
WFAULTPU, DUFEnERESHE. A XGPIOWALEIES %
18 JHE A/ 5
TP BREE, HIMONL. EN_OUTI1HIINSI 3 ] # i 58
W IE s i AIMON2. EN_OUT2 FIINS2#4 i 55 — 4> 5¢
HAYEIE ;8 FIMON3. EN_OUT3FIINS3 i 55 = 4~
B ffi FHMON4. EN_OUT4FIINSAHy i 55 U4 8 1

MWECE WA IR ERET, K REANEN_OUT_ 43 e 21 5 % B 1Y
B g W I A AL(MON_) AR A B RSB . B4, s EN_OUT2
ATREIRTFRS, Wil A CHMON2, %4 BE BT PR3, 3X
2 PR A T IS B I SR B A6 25 (19 MION B A 4 20U 7E T 0 B B Wiy
B SRIFFIRERES, WZAE b R e R S & R 2 i 5T
B, 7 DK f A B . B C M P R ER B EN_OUT_ R
B4 ic 2|1 BRO.

PR B 2 v L 6 O B — % o R B ) L R R AR R I R A R R
OB i s LB (3 WL 2 BEAE AR S) . HO S s 4 1l A e
Xof b A — 6 INS_ HL e A il E HE k3% . SR INS_ HL e M
BRI 150mV (SLAVE) DL b, H R i b 2 6 4]
A5, METL R ERRE BT, HEINS_HEZE
ETE RV ETE RN 1. XERES TR T SR
EEIFIR], (ER, ATh SR A T R 4R 1 b FEL/ KT R S
[ P58 . AT DL T r4Eh[3:0]78 % b e/ 0 v R B i P 1)
R JE

P 3% INS_ R B F e 2 (] 9 22 M e 330mV B, ¥ & 7= AR IR
BERE, RATHARET A WEN_OUT_, & AEdmEicst.
REC & NFAULTPU, & A IR BB B ish K fid % GPIOG

Fl 50 s 5 o R e M TN IN'S _ FL 6 R AL (MONL )L . 1F
HIARET, B—INS_REEHIR, E2INS_HE
KB i BCE BRI ZE(PG)ITTRR , %1 TBR 152 & A MON_H,
R et E 40tk i A7 F 4R r64h i B PGITBR (% 15).
— BAMFIPG, 4hEfn 438 FETHIR FIIE AR 22 181435 2 5V
(ML) . ] DLAEr4Fh[5: 4] 35 B 2 il Bl o o 4 2
T Bl 72 100V /s B 800V /s 22 [] (2 W3 13).

ENFLAE 8r4Dh[0] 7 ) Software Enablefi. & ‘17 B, JE 7T
SRR, A0SR A HE AL B AL (r54h[4]), HEBEIMON_ R R

MAXIMN

e tIF 5 KB & 17 ax

L, R DU T B R R /RL R, INS_F B 2 v
R T P 2t P . T Rt 0 L ) T o 8 PR 2
AR, B0 Y A MON_FL IR T BRI B, TR B4 A
Krgeedl, BrAEN_OUT_FLESZ I BHAL AL . AN )
HEFOLE 0", KRR A IEN_OUT_HLJE.

MAX16046A/MAX16048 A 2 {1 i 35 /Y PO 5 100Q T Fir FELFH.,
DA IR FE ) PR e B s g R B 1) R S 2 R I R EL 2%
P . A B FRIERE Wi INS_HB RS s F — ik b
HL I R AT RE 0% T4 O He . X BB T RLEE IE B AR A A
FHAT. KrAEN[7:4)E 1, (FRENHCEEFH(FE13). XL
FEL BEL A AT LRI 7 IC AP PR ER B A EN_OUT1-EN_OUT4
T — AR, ¢TI A X DC-DC % 4 2% 1Y iy H1 HL 28 1k
FToceL . XFF XA AL, KrGPIORL & MINS_#i A, #ii
100Q FHifii, H2, REMAEAAFRE . #INS_i A%
PR A

ViN p——O VouT

ADC MUX

Loglc [ —
VTH_PG
REFERENCE .

RAMP
100Q

5. HIER R B
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MAX16046A/MAX16048A

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

eI Z XU EET Far

*15. HEHZEPG)I IR

REGISTER/
EEPROM
ADDRESS

BIT RANGE

DESCRIPTION

00 = PG is asserted when monitored VMoN1 is 95% of VINS1
01 = PG is asserted when monitored VMoON1 is 92.5% of V|NS1
10 = PG is asserted when monitored VpmoN1 is 90% of VINS1
11 = PG is asserted when monitored VpMON1 is 87.5% of VNS 1

[3:2]

00 = PG is asserted when monitored VmonN2 is 95% of ViNS2
01 = PG is asserted when monitored VioN2 is 92.5% of VINS2
10 = PG is asserted when monitored VpoN2 is 90% of ViNs2
11 = PG is asserted when monitored VMon?2 is 87.5% of ViNS2

64h

[5:4]

00 = PG is asserted when monitored VMoON3 is 95% of VINS3
01 = PG is asserted when monitored VioN3 is 92.5% of VINS3
10 = PG is asserted when monitored VMoN3 is 90% of VINS3
11 = PG is asserted when monitored V\MoON3 is 87.5% of VINS3

00 = PG is asserted when monitored VMonN4 is 95% of VNS4
01 = PG is asserted when monitored VMmonN4 is 92.5% of VNS4
10 = PG is asserted when monitored VpmoN4 is 90% of VNS4
11 = PG is asserted when monitored VMoN4 is 87.5% of VNS4

DAC#iHi

MAX16046A/MAX16048A B 8 DAC, #4128 i
(MAX16046A)8% 8 # i H (MAX16048A), FH T B 45 & 9
4. B DACHK H(DACOUTI-DACOUT12)H & DL 5 4k
TR LR, T e AR I L L 3 R B S A A B R T
AV SZEL. DACH:S L AE E R EAME A m A, DAB 1AM
TR PR IE 8 R 3R7E, DAZ00E ¥ A B Y DACOUT_ i R
oL BB RE

FFDACOUTH H#A =N HLETERE . 04VE0.8V, 0.6V
R12VHI0.8VEIL6V. i HEFfF#er12h 2 r14hie & DACHT
tﬂ(%%%l@o ﬁﬁ?ﬁﬂ‘ﬁDACOUT_EEEVDACOUT_5

VbAcouT_ = DACAcC (V) + ((DACh - 80h) x
(DACRNG)/255) (V)

H, DACaccRZDACH [ 4ibL A% K B, DACRNG N
DAC i 4 HL B 75 Bl , 10 Electrical Characteristics32Fi s,
07h < DAC, < F8h.

36

#DACOUT_Ji Fil L & 25 77 #% 14 & M 00h B 22 AIDACOUT
Zupay. KDACOUT_{FRENMLE N 07, DACHH# AR
FHZS, F16FIH T 5DACH H 15 B AH & 1 31745 -
JEhHR], DACHHEAEN & X EEPROM & fl; Hik, b
HLJE, AZIFEN T4 & TU I A9 r 1Ch Al r 1 Dhar 77 45 Ho i BE 5
—HDACOUT _fithi, ES% R 17T /~DACHERES..

h T SRR WDACKT H FL I, [l AH B 5 A R B A
SPL it HilME, B2 HFIBFT/RAT A E. BIRX LS
FAaLTEOATUR, B2, A RFEEIESREEPROM
W, 7EPORJG#E 0.
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1218318/818 18 EEPROM Al RIEZ & TEEE,
eMIEZ kY EEF 77

%16. DACOUTSEH

REGISTER/
EEPROM BIT RANGE DESCRIPTION
ADDRESS

DACOUT1 Range Selection:
00 = DACOUT1 is OFF

[1:0] 01 = 0.4V (min) to 0.8V (max)
10 = 0.6V (min) to 1.2V (max)
11 = 0.8V (min) to 1.6V (max)

DACOUT2 Range Selection:
00 = DACOUT2 is OFF

[3:2] 01 = 0.4V (min) to 0.8V (max)
10 = 0.6V (min) to 1.2V (max)
11 = 0.8V (min) to 1.6V (max)

12h
DACOUT3 Range Selection:

00 = DACOUTS is OFF

[5:4] 01 = 0.4V (min) to 0.8V (max)
10 = 0.6V (min) to 1.2V (max)
11 = 0.8V (min) to 1.6V (max)

DACOUT4 Range Selection:
00 = DACOUT4 is OFF

[7:6] 01 = 0.4V (min) to 0.8V (max)
10 = 0.6V (min) to 1.2V (max)
11 = 0.8V (min) to 1.6V (max)

DACOUT5 Range Selection:
00 = DACOUTS is OFF

[1:0] 01 = 0.4V (min) to 0.8V (max)
10 = 0.6V (min) to 1.2V (max)
11 = 0.8V (min) to 1.6V (max)

DACOUT6 Range Selection:
00 = DACOUTé6 is OFF

[3:2] 01 = 0.4V (min) to 0.8V (max)
10 = 0.6V (min) to 1.2V (max)
11 = 0.8V (min) to 1.6V (max)

13h
DACOUT?7 Range Selection:

00 = DACOUT?7 is OFF

[5:4] 01 = 0.4V (min) to 0.8V (max)
10 = 0.6V (min) to 1.2V (max)
11 = 0.8V (min) to 1.6V (max)

DACOUTS8 Range Selection:
00 = DACOUTS8 is OFF

[7:6] 01 = 0.4V (min) to 0.8V (max)
10 = 0.6V (min) to 1.2V (max)
11 = 0.8V (min) to 1.6V (max)

MAXIMN 37
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eI Z XU EET Far

%16. DACOUTSEE (&)

REGISTER/
EEPROM
ADDRESS

BIT RANGE

DESCRIPTION

DACOUT9 Range Selection*:
00 = DACOUT9 is OFF

01 = 0.4V (min) to 0.8V (max)
10 = 0.6V (min) to 1.2V (max)
11 = 0.8V (min) to 1.6V (max)

[1:0]

14h

DACOUT10 Range Selection*:
00 = DACOUT10 is OFF

01 = 0.4V (min) to 0.8V (max)
10 = 0.6V (min) to 1.2V (max)
11 =0.8V (min) to 1.6V (max)

[3:2]

DACOUT11 Range Selection*:
00 = DACOUT11 is OFF

01 = 0.4V (min) to 0.8V (max)
10 = 0.6V (min) to 1.2V (max)
11 = 0.8V (min) to 1.6V (max)

DACOUT12 Range Selection*:
00 = DACOUT12 is OFF

01 = 0.4V (min) to 0.8V (max)
10 = 0.6V (min) to 1.2V (max)
11 = 0.8V (min) to 1.6V (max)

[7:6]

*(XFEMAX16046A

#*17. DACOUTf#gE

#*18. DACOUTH®

EXTEE‘SEESZAGE DACOUT ENABLES F;ED%'F?SS BIT RANGE DESCRIPTION
[0] 1 = DACOUTI is enabled 00h [7:0] DACOUTT Data
[1] |1=DACOUT2 s enabled 01h [7:0] DACOUT2 Data
[2] |1 =DACOUT3 s enabled 02h [7:0] DACOUTS Data
[3] |1 =DACOUT4is enabled 03sh [7:0] DACOUT4 Data
1en [4] |1=DACOUTS is enabled 04h [7:0] DACOUTS Data
(5] 1 = DACOUT6 is enabled 05h [7:0] DACOUTE Data
[6] |1 =DACOUT7 is enabled 0o6h (7:0] DACOUTY Data
[71 |1 =DACOUTS s enabled 07h [7:0] DACOUTS Data
[0] |1 =DACOUTYis enabled* osh [7:0] DACOUTY Data”
[11 |1 =DACOUT10is enabled* 0o9h [7:0] DACOUTT0 Data”
1Dh [2] |1 =DACOUT11 is enabled* OAh [7:0] DACOUT11 Data”
[3] 1 = DACOUT12 is enabled* 0Bh [7:0] DACOUT12 Data”
[7:4] | Reserved “ (L FEMAX16046A
* (X#EMAX16046A
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HBEBERT
RETF R Bl H R EH TR BT, S-SR
AT DASEFTAR B R Gl U AR A 0 B A T
L AR R B ) , el e R #8 09 B A e, B IR R
FEL TR A B A X AR ERDC-DC Rt e #% A9 {3t L H s 3 A7 R 3K
WS35 [ B FLEE S
T A AT O B GPIO2 MIGPIO3 5 il & . Al FHDACHT H!
VR 2 B, K rdDh[1M R E 1 (WD, =i
& GPIO6 N MARGIN (2 W AFFES), (68 H W &R
Tee. ¥ DACOUT_HL RS E M@ Y ME, [HAEMMN I
DACHiH .

%£19. DACOUT1-DACOUT12# 2/ #iE

e tIF 5 KB & 17 ax

SR HANEREL B8 5 4 A, B GPIO2 FIGPIO3 43 Il i & A
MARGINUPFIMARGINDN#i A . FL{EMARGINUP, #i
= MARGINDN, &% 77 4r66h £ r71hi% & A DACOUT_
HL L ; $L{EMARGINDN, #i % MARGINUP, iE# %
FEfer72h Zr7Dhi% B A DACOUT_EH (2 W3 19 f1420);
MARGINUPAIMARGINDN [F] B $i7 i s R AR s, e 8 3

1£45100h & 10Bhi% & W DACOUT_{4 .

H2 %165 T DACOUT 4t B FEVE B & )£ 401 B,
F20% |4 T MARGINUP FIMARGINDN AN FHRAE T, HATF
fic & DACHT H 3 17 %% -

REGISTER/ BIT REGISTER/ BIT
EEPROM RANGE DESCRIPTION EEPROM RANGE DESCRIPTION

ADDRESS ADDRESS
66h [7:0] DACOUT1 Margin-Up Data 72h [7:0] DACOUT1 Margin-Down Data
67h [7:0] | DACOUT2 Margin-Up Data 73h [7:0] | DACOUT?2 Margin-Down Data
68h [7:0] | DACOUT3 Margin-Up Data 74h [7:0] | DACOUT3 Margin-Down Data
69h [7:0] DACOUT4 Margin-Up Data 75h [7:0] DACOUT4 Margin-Down Data
6Ah [7:0] DACOUTS5 Margin-Up Data 76h [7:0] DACOUT5 Margin-Down Data
6Bh [7:0] DACOUT6 Margin-Up Data 77h [7:0] DACOUT6 Margin-Down Data
6Ch [7:0] DACOUT7 Margin-Up Data 78h [7:0] DACOUT7 Margin-Down Data
6Dh [7:0] |DACOUT8 Margin-Up Data 79h [7:0] | DACOUT8 Margin-Down Data
6Eh [7:0] DACOUT9 Margin-Up Data* 7Anh [7:0] DACOUT9 Margin-Down Data*
6Fh [7:0] DACOUT10 Margin-Up Data* 7Bh [7:0] DACOUT10 Margin-Down Data*
70h [7:0] DACOUT11 Margin-Up Data* 7Ch [7:0] DACOUT11 Margin-Down Data*
71h [7:0] DACOUT12 Margin-Up Data* 7Dh [7:0] DACOUT12 Margin-Down Data*

(T FEMAXI16046A

R20. BEDACOUTH EM HHIEXEZE

MARGINUP MARGINDN
(GPIO2) (GPIO3) DACOUT REGISTER USED DACOUT SWITCH STATE
1 1 DACOUT registers r00h to rOBh Depends on r1Ch, r1Dh
1 0 MARGIN DN registers r72h to r7Dh Closed
0 1 MARGIN UP registers ré6h to r71h Closed
0 0 DACOUT registers rO0h to rOBh Depends on r1Ch, r1Dh

MAXIMN
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eI Z XU EET Far

A IE

MAX16046A/MAX 16048A Ml i A (MON ) IE , 5 45 #
A T TRR - ROE T TRR DA R m e 4% 1 o R 3 ) s Tl 1]
BRIEFFATEE . BT X MRES, MAX16046AMAX16048A AE
g il A RO R ), R ERS . BEEE B AR
EZREEPROMH . — H R A BB, S0 4 b
R B 77 i s 308 3 A 75 /0 e A i R s 11 ADC 3% #8255
B HMC R AHENFPEEPROM T s — Ik, B &
A LR B0 T £ A7 09 0 P B50H s AN 2 78 ) S0 b ok AR rp
[C

MAX16046A/MAX16048A AE % I & 12 s A1 /R s il e 2544,

IR N A T TRR A, & ARt AR s o M AT
HLEAR F RETTBRES, KA R ES . /£ 377 4r23h &
r46hH B R IRR , T2 TR AN AR S SE 0
IWSHEATIM, WA ZBE Akl xskimA. RE
L AT SO S T E R R ] IR BEAT LS. A A
el 7 B Bt ) i AR S AT OB I, EL X S AT A
ICE B ADCE; BT 1% .

i % A/ H (GPIO1-GPIO6) W] DAL & 7 Any_Faultfi i 55
% I FAULTI FIFAULT2 i, DAFE /iR 75, x4
L S i Y8 O B e o B 02 R, IR 23R %
T¥ GPIORC & A Bk A5 8, &% A/
WSy

BT ADC % 0 235 A A TR BREbR 285 . 48 s I A 1 P
F21. HWPEIRR
EEP:gﬁnli\TD%RéESS DESCRIPTION EEPSS?"I?E)RR/ESS PESCRIPTION

23h MON1 Early Warning Threshold 35h MON7 Early Warning Threshold
24h MON1 Overvoltage Threshold 36h MON?7 Overvoltage Threshold
25h MON1 Undervoltage Threshold 37h MON7 Undervoltage Threshold
26h MON2 Early Warning Threshold 38h MONS8 Early Warning Threshold
27h MON2 Overvoltage Threshold 3%h MONB8 Overvoltage Threshold
28h MON2 Undervoltage Threshold 3Ah MONB8 Undervoltage Threshold
29h MONS3 Early Warning Threshold 3Bh MONS9 Early Warning Threshold”
2Ah MON3 Overvoltage Threshold 3Ch MONS9 Overvoltage Threshold*
2Bh MON3 Undervoltage Threshold 3Dh MONS9 Undervoltage Threshold*
2Ch MON4 Early Warning Threshold 3Eh MON10 Early Warning Threshold*
2Dh MON4 Overvoltage Threshold 3Fh MON10 Overvoltage Threshold*
2Eh MON4 Undervoltage Threshold 40h MON10 Undervoltage Threshold*
2Fh MONS5 Early Warning Threshold 41h MON11 Early Warning Threshold*
30h MONS5 Overvoltage Threshold 42h MON11 Overvoltage Threshold*
31h MONS5 Undervoltage Threshold 43h MON11 Undervoltage Threshold*
32h MONS Early Warning Threshold 44h MON12 Early Warning Threshold*
33h MON®6 Overvoltage Threshold 45h MON12 Overvoltage Threshold*
34h MON6 Undervoltage Threshold 46h MON12 Undervoltage Threshold*

*(UFEMAX16046A
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T T
B I 8 4 RN A T FRIR 2 ISR AE S R BRI
A EVEE R INTTRR LSS, S A 2 52 A S ks 3 B 7
ZOEIE, X ZUCGELSRAE . aid — E R R
Ja, 0 AT SRR T TIBR Y L, 0 Sk A il R A
REEUCKH r4Fh[7:6]F B HUBE S TP 1 B P (W 3£25).

HIERE
BB A 78 B — A R RRIR A, AT LB A R 0T
TE F) 35 A7 e 1 8h AT 1 Oh AP 352 JUA A — 45 0 o A Y e o
PR, RPN . ARSI ROMMAE 1, Wi
BRECER R . 15 AR B R i A B R S R[], X
PE AT LA S e e e B (07 Bt (WL 22 23) . U GBI
(ERERAF A7 AU AR B RE (L 0 B I, BORRbnab A REE A

R22. tEIRE

e tIF 5 KB & 17 ax

KIBUE
WRE AR RET/EM S EHEE, TRURE
H Bhb e 0 s Sk S W FF A R EN_OUT_, fi /& i 4 &L 1f)
EEPROM 1% 1% . X T ik & G BB B A B BRI A5, TEFF A7
FirrA8h 2 rdChH 4 B AH I 1) 6 RB LWL 23).

PR (5 290 5% 7E EEPROM 2 47 £ r00h 2 rOEh /(I 52 24) .
— HREEREIT S, EEPROMUEHIE, WA @R H A4
SRS A BEAF B i i 5% . M rSDh[1]5 ‘17, f#RR
EEPROM 8l kA . AT DARC B A5 S, EF A 4801h
FIr02h H 77 it ADC 5 8 25 SRR/l bR s . 7Er47h[1:0]+
VR AL R, BrATh[ 01BN 11, KRRt
o TR TEI ADCEE B4 R 8 5

EXTENDED PAGE
ADDRESS BIT RANGE DESCRIPTION

[0] 1 = MON1 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 = MONBG 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
* (X#EMAX16046A
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MAX16046A/MAX16048A

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

23, KB R & F{ERENL

REGISTER/
EEPROM BIT RANGE DESCRIPTION
ADDRESS
Critical Fault Log Control
00 = Failed lines and ADC conversion values save to EEPROM upon critical fault
47h [1:0] 01 = Failed line flags only saved to EEPROM upon critical fauII‘t
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 MON3 is below its undervoltage threshold
48h [3] 1 = Fault log triggered when MONA4 is below its undervoltage threshold
[4] 1 = Fault log triggered when MONS5 is below its undervoltage threshold
[5] 1 = Fault log triggered when MONE is below its undervoltage threshold
[6] 1 = Fault log triggered when MONE is below its undervoltage threshold
[7] 1 = Fault log triggered when MONS is below its undervoltage threshold
[0] 1 = Fault log triggered when MONZ9 is below its undervoltage threshold*
[1] 1 = Fault log triggered when MON10 is below its undervoltage threshold*
[2] 1 = Fault log triggered when MON11 is below its undervoltage threshold*
ash [3] 1 = Fault log triggered when MON12 is below its undervoltage threshold*
[4] 1 = Fault log triggered when MONT1 is above its overvoltage threshold
[5] 1 = Fault log triggered when MONZ2 is above its overvoltage threshold
6] 1 = Fault log triggered when MON3 is above its overvoltage threshold
(7] 1 = Fault log triggered when MONB is above its overvoltage threshold
[0] 1 = Fault log triggered when MONS5 is above its overvoltage threshold
[1] 1 = Fault log triggered when MONS® is above its overvoltage threshold
[2] 1 = Fault log triggered when MONY is above its overvoltage threshold
4Ah [3] 1 = Fault log triggered when MONS8 is above its overvoltage threshold
[4] 1 = Fault log triggered when MON9 is above its overvoltage threshold*
[5] 1 = Fault log triggered when MON10 is above its overvoltage threshold*
[6] 1 = Fault log triggered when MON11 is above its overvoltage threshold*
[7] 1 = Fault log triggered when MON12 is above its overvoltage threshold*
[0] 1 = Fault log triggered when MON1 is above/below its early earning threshold
[1] 1 = Fault log triggered when MONZ2 is above/below its early warning threshold
[2] 1 = Fault log triggered when MONB is above/below its early warning threshold
48h [3] 1 = Fault log triggered when MON4 is above/below its early warning threshold
[4] 1 = Fault log triggered when MONS5 is above/below its early warning threshold
[5] 1 = Fault log triggered when MONG is above/below its early warning threshold
[6] 1 = Fault log triggered when MON?7 is above/below its early warning threshold
[7] 1 = Fault log triggered when MONS is above/below its early warning threshold
42 MNAXIW
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%23, KW & FEREAL(4E)

REGISTER/
EEPROM BIT RANGE DESCRIPTION
ADDRESS
[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
* (L HFMAX16046A
F24. &2k EEPROM
EEPROM
ADDRESS BIT RANGE DESCRIPTION
(3:0] Power-Up/Power-Down Fault Register
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_OUTS3/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] MONS3 conversion result at the time the fault log was triggered
06h [7:0] MON4 conversion result at the time the fault log was triggered
07h [7:0] MONS5 conversion result at the time the fault log was triggered
08h [7:0] MONSG conversion result at the time the fault log was triggered
09h [7:0] MON7 conversion result at the time the fault log was triggered
0Ah [7:0] MONS8 conversion result at the time the fault log was triggered
0Bh [7:0] MONS 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*
* (RFEMAX16046A

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

eI Z XU EET Far

/BT A
Q0 B A b /T EE 3 1R A DU B R B R R R, TR
EN_OUT - B K (45 e s b b fif RE A7 IR S TER) . B
PORZSTS, WRER PR A5 BB AT 6 7E EEPROM r00h[3:0]H,
BRAEr7h[1:01 8 K 117 (WL3E23).
NERAEBC B O PR B 0 8 A b PR b, i
— W, R T R R e WGE TE R R E 07, BRE
t47h[1:01 8 K 117 (W3E24).

B Eid/$i it

T bR, AT LK MAX16046A/MAX16048A it & K ¥

ﬁﬁ@ Mk —: AERSEST. KedFh[3] 8

R E RN XMECE T, RECHRmEE

#E%WW%%,%ﬁﬁ&EWENE,E%EﬁOﬂ

FHr4Fh[2:0] 34 B sh E il R, JERA20ps £2.4s, %
T H o E LR & WG BES % £2S.

25 MEKRERE

¥rdFh[3)E 1, dEMmEairE. XFEET, &4
St EELE, EN_OUT B BAL. 7Efil K ENDK & 17
Software Enable i 2 ‘0" LART, #4F RSHEB MR FHE
HEFF. T Software Enable 1% & R TEAN (S Bl 2 % (& Ak
#B4r

TN AE BRI EEPROM Hh (2 W, 6 s AL i 4%y, It
HiEgETAHSERES, ¥EhEKER % ENKTHF
fEERVET TR IO E] . SR SR f B R A7 FEEEPROM A, I
HAeR T i e s, 2 58 U A7 B0 2 )5 il & EN
8 & i Software Enablefi . WN5 AR K BB IR 115 B,
N AREAE B8 5 8h 2 A £ /090ms (9 JERF . B, 775
FRAUE B /N306ms FE RS JE 359, AT B 4 e 1% 58 i ADC 546t
BE Y E A 6% 2 EEPROM A . 56 T8I0 55 A 5k
HIEA1E BiE S %326,

REGISTER/
EEPROM
ADDRESS

BIT RANGE

DESCRIPTION

Autoretry Delay
000 = 20ps

001 = 18.75ms
010 = 37.5ms
[2:0] 011 =75ms
100 = 150ms
101 = 300ms
110 = 600ms
111 =2.4s

Fault Recovery Mode

4Fh 1 = Latchoff on fault

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

Slew Rate

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

Fault Deglitch

00 = 2 conversions
[7:6] 01 = 4 conversions
10 = 8 conversions
11 = 16 conversions

44
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% 26. EEPROM#&[Eid & B HA

e tIF 5 KB & 17 ax

FAULT CONTROL
REGISTER DESCRIPTION MINIMUM REQUIRED SHUTDOWN PERIOD
r47h[1:0] (ms)
00 Failed lines and ADC values saved 306
01 Failed lines saved 90
10 ADC values saved 252
11 No information saved N/A
RESET  F—AS AW EMMEEEEGEN . A Hr19n[1:01k &

b FL/ R[] Ak 52 (2 i HERESET,  — B P S,
St 52 A I 0 RO AR . 24 o B N I BR 12 B9
MON_fir A i HAETRE, ER P SEm. aREAH
MON_f A Y BRI R 12, WBRAEMT S G, SEm BT .

RESET 0 Al ACER ), WIIE# TARRES T BTk A MON_
LS . RESETRIUR T 92 Ml A ROIRZS, X e A 77

R 27. RESETHEFEXEZE

RESET, 7Eid FEHRE . A Mo Bt i A& A 799 o i s i fih 2
AT . 3Bt r19h[3:2)% RESETHC & M & L F- A R/ B °F-
AR RS R . R T, ¥ GPIO4R. & N F3h
B i AMR, P MRI it % RESETZ . RESETEA
AR AR AR JE 1, RESET MIAH G R 2 DA K &7 7 i B 15
SR

REGISTER/
EEPROM
ADDRESS

BIT RANGE

DESCRIPTION

threshold

[1:0] threshold

threshold

thresholds

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

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

11 = RESET is asserted if any of the selected inputs exceeds undervoltage or overvoltage

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

19h

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

RESET TIMEOUT
000 = 25pus

001 =3ms

010 = 37.5ms
[6:4] 011 =150ms
100 = 300ms

101 = 600ms
110 = 1200ms
111 = 2400ms

[7] Reserved

MAXIMN

45

V8109 L XVIN/VIr09 L XVIN



MAX16046A/MAX16048A

RESETX i Z Hll,

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

eI Z XU EET Far

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

REGISTER/
EEPROM BIT RANGE DESCRIPTION
ADDRESS
0] ﬁE§EfDEPENDENmEs
1 = RESET is dependent on MON1
1] 1 = RESET is dependent on MON2
[2] 1 = RESET is dependent on MON3
1Ah [3] 1 = RESET is dependent on MON4
(4] 1 = RESET is dependent on MON5
[5] 1 = RESET is dependent on MONG
[6] 1 = RESET is dependent on MON7
(7] 1 = RESET is dependent on MON8
[0] 1 = RESET is dependent on MON9*
[1] 1 = RESET is dependent on MON10*
1Bh [2] 1 = RESET is dependent on MON11*
[3] 1 = RESET is dependent on MON12*
[7:4] Reserved
* (X FEMAXI6046A
EITHEREE U, HREET ARSI K iSSh[6]E 07, AEILET M

FE 1M E R 2R AT DL 5 MAX 16046 A/MAX16048A — 2 T AE,
WAl DL, TAE. & A TIER, EHFER. Mk
BIVARSHEITAE. Mo TR, &
I ER 2 S HEF T, Voot UVLOI TR, Bt
SERUGE . LRI E I ER 8. r4Dh[3]E 0", W E
IR E A MBS ( B A TE); r4Dh31E ‘D, W&
IMBCE A B . SCT AT IR R MR oL
B B A BB S % £ 28.

EITHERM ZHIM B R
B 1 s T DUE P AR SR M pP A TAE . RIE
T4 i 45 A SR AT IR 95 B [T RERST , fRe R ] LAk 3
192s, PRIER ARG BE B KB . WRMEE]
) S ) 00 5 Ak B g TR S RSO PR i HE AR R R
BYREFNE(VeckEBIUVLOLL TG MR [ 3 UVLO L
b, BHEHRED, FHENAMR), ARENGAJG O
HER, WERINTHEN), —HHFTEMR, ERNE
PR SERE R Z AT, AT R S RN D AR ST b FL R AL A
SREITTE], SE RN R LT A P ALAR ST . K r5Sh[6] &

46

JABHAERT .

PR 10 W twpr, I8 T KRB SE T
(twpI_STARTUP)S R Z HIT 55 — Ik WDIBk A2 2 J& (BI6FIE 7).«
IEH TAERT, ErRFREEN R Mty N, R pPE
A AR SO0 AR (5 F P 21K H P G T 2 T il R
WDI, Hfil & WDO#i i, 7 il 2 WDIS{RESET & i Z il ,
WDOR 5 I i RS (B 7).

EN A& P 5ir55h(7]8 “O° I, B 1710 SE i 4k F 52 ik
. PG RNERERESETE MRS Z AT, &I 1ER

ARSI E. — D MBERESETE N, &1 EN 2%
BB AL, fEBRWDOMET & (&]8). fil X RESET & i,

B VR R EE LRSS

1M DL e B 4 HIRESET i 1 DA e WDOH H . 35
BNE I E I g R, B 1 A B BE L (r55h(7])
& ‘1", RESETAEE M topI B A%, B, BEHN]
o 22 B JE AR, WDOFE S s B] B hL AR (K 29 1ps). 24
EI 18 Ak RE A7 (rSSh[7) B ‘0B, RESET A EI]
¥ 5 2 B S
FETEITMINAER & WG BiE S % E£29.
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— V1H
LAST MON_ : .
. ! <twpl
WDl ! :'4— twDI_STARTUP ——— >
<twpi
T
RESET P
6. FRifEy A 10 e s0ht 7
Vee — — —
WDI a— < typ| — (= > twol > > < lyyp —>1a>
<twDi <twD) <twpi <t
ov
54— twpl ————
Vee -
WDO
ov
El7. B 1 EN 2T AE R
Vee !
t . ' f
m <twoi < — twpl —>,<—I trp — < twDI_STARTUP ——— > .
0% .
Vee
RESET
ov
Vee
WDO
ov —» | «-—
1us

8. Bl ISR, B IIIR 75 H ERE (7 (rSSh[ 7D 8 1
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MAX16046A/MAX16048A

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

%28. HIWRN LR

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

F29. B E

REGISTER/ EEPROM
ADDRESS

BIT RANGE

DESCRIPTION

55h

[2:0]

Watchdog Timeout
000 = 1.5ms

001 = 6ms

010 = 18.75ms
011 = 75ms

100 = 300ms

101 = 1200ms

110 = 2400ms

111 = 4800ms

[4:3]

Watchdog Startup Delay
00 = 38.4s

01 =76.8s

10 = 153.6s

11 =192s

Watchdog Enable
1 = Watchdog enabled
0 = Watchdog disabled

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

Watchdog Reset Output Enable
1 = Watchdog timeout asserts RESET output
0 = Watchdog timeout does not assert RESET output

48
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EITHER S RIM I T (E#2 =
r4Dh[314 1B, FHIIE I g TAEE M AR . Sy
AT, B EREE A0 E — A A #E T TAE . Vee
B TUVLOJE, —HSEMashd e, ¥r B EEI1E
A %% . WARRESET#HE RSN AEE AL, Bl I ER 7%
FIWDO AR £ 3Z 540
INSRrSShI6)N 1, BEE BN G IER; R S5h[6]H
0, MRS B M G IERT .
oL TAERESCR, R A 1100 5 10 i 6 AE L rSSh (7] &
1, IRPNET I ERES BN, B fih & WDOR 28 3 fil %
RESETE . Fif5, FAEEWDORE . WDOMR K H

#30. HEZE

e tIF 5 KB & 17 ax

HIRFE] R34 RGERT B0, K 1ps. TRFIME AL H
HAFAEALESSh[TDE 07, WDTHBE, #fil & WDOFR 2,
{H R RESET 4 H!

HE

FE307H T HE AT g AR H . A A5 rSCh ol P E B
[ 1 WA B B T A 25 A . rSDh[O) F T 87 Bl e 1 Bl 7
BCE A AF2% . rSDh[ 111 T 817 5 b 81 fF EEPROM H i
00h# 11h. LL# #0772\ EEPROM rSDhE $4#i , (H 75 fil &
A7 AErSDh AL, FEMZNMEA—4 1. 165h[2:014
SO, TFEEF= A S .

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

MAXIMN
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MAX16046A/MAX16048A

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

eI Z XU EET Far

PC/SMBus # & £17#0

MAX16046A/MAX16048A E A7 He 25 F12C/SMBus [ 2 £k B 17
O, - FRITHELSDA)H — & BT a2k
(SCL). SDAFISCLAZHIMAX16046A/MAX16048A 5 4158
PR S, B4 R & ik 400kHz . B 1R T 24k4%
OB FE . MAX16046A/MAX16048A 2 5 1% /42205 M AL 7%
fF, B ENB ARG S . BRSO (— R
#OTERE& ERsh B s S, AR T B EmD
SCL.

TALEF R T A 3% 1F 00 Uk DL R B S R 4 A B
T, HMAX16046A/MAX16048A BEATi A . MBLHLIESR A
AORE®S 1% B PUFP A [ AR, ﬁ%’hﬁ#%&#ﬁﬁﬁlﬁh
BATIEER . PRy VEZR T T B . 5 —
445 START (S)8{REPEATED START (SR)%% @ru&
STOP (P)&f4. i S /B & —NFH R, Hig
R B k. SCLoAZ A, 1 SDA Ry i A/ i -
SCLFISDA # 75 B2 40 b Hir L BH A B8 7 A= 1% 48 &) i °F
4. TkQFFHE T K 250 A

i &4
BB B &% — AN BESL, SDA bR # s 2 1 #E SCL
A HE IR R R E (D) B, MAX16046A/MAXI16048A

B K FE AU S| — A STARTE STOP 414 (I 10). S 2 A4

i, SDAFISCLZSH, AmH-F-.

STARTFISTOP &4

BERITRY, SCLAISDAKR N ZS RERAS, 4T . SCL
F BT, AL SDA M B HL S BRAS B L, &
HISTART I JE — A5 S 1545 . SCLVEHFRS, EHLAF
¥ SDAMAKH B S =T, & HSTOPZ& 4. STOP#
PR UL, DUESEAT M. R EREPEATED
START &4, BIANE LY A, B2k R TAER SO
Kl1).

1B = IE(STOP) S 1
L&A, MAX16046A/MAX16048A 7EAT-faT st 5 ER RE IR 51

STOPIRZS r&%ﬂtfﬂ 1 FEL P Ik Y & HE STOP 45 Al
STARTM#: — R NAEEIZCHE R, STARTFISTOP 4%
G '\éﬁF AN e e

REPEATED START &
A DL & X REPEATED START, i /42 STOP 4% 14 S A% 55 1%
R AE AR A 2R i # . START HIREPEATED START %
PERFE AT -

((

[\

))

L

SDA /

DATALINE STABLE, ~ CHANGE OF

DATA VALID DATA ALLOWED

CONDITION

CONDITION

9. 1 % i
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ey B
R BIACK) A5, WS GIAUBTIRT, BUCaert AT AWLHEE S A AOTT L SZEL 2/ 4 7] 28 4 26 T ) —
QU ACK. 4B EI LSRRI, MAXIG046A/ {742k, KAOBEGND. DBP (g k T2V [ 5h ¥ ket i ).
MAX16048A 1£ 28 9 B 4l B 0K SDARLAR, 774 — 4 SCLESDA B B2k DI g ritidl, ESHR3LIRINT
ACK (BI11). Bi%BUBN, G0, EHLZPEMMAXIG046A,  Britihhl%.
MAX16048 A EEHERS, #EF5FF FUARF = EACK. I
W ACK AT I HE I R 5 0 B0 . 0 SR 28 em o
RGN T R, SRR AR o BB PC/SMBus A e

Ry, S EYLNV RS Bl g . ER A EN A0 SLAVE ADDRESS
ZhIAE], 5 AEEPROM 3k 2 IS 2 45 72 19 47 fiff 45 Ho b1k b3t 0 1010 0OXR
MAX16046A/MAX16048 ATEFEWL B ) i & 71 Z Ja retE — 1 1010 01XR
NACK. sCL 1010 10XR
SDA 1010 11XR

X=X, R=/GUFEN.

CLOCK PULSE FOR ACKNOWLEDGE

SDABY
TRANSMITTER

)
((

)
\
>
\

) NACK

SDABY «(
RECEIVER

ACK

B11.
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MAX16046A/MAX16048A

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

eI Z XU EET Far

FAL A PE 3 BB & 4 ] DL ML B K i — A7
TEHELE12). ZEFT IR FAaEE hhl, #17
HEEER BB RAE . R ML IR TR T e B Ay
AR5, MHLK & H—ANACK (AR ZACK). #n5 E4
%i%94h 8 95h, #HE MACK, XERW N, BrGER 5
ol SR A T 4R . IR AE ML E HACK Z /1, F
MLE % —STOP&M:, WFERIEFE 4 A ek ds. Ik
FHAEh, KRB EN G, LEFTIRT:
1) FEWLKE—ASTART FA44.
2)  FWLKE T BRI A B (K ).
3) WF-hEAY MALZESDA b= A ACK.
4)  FALEIE — A 8OLATFfif i Hu bk Bk iy A ARAD
5) WA MALTESDA 7= 2E ACK (8 NACK).
6) EMLA&IE—4STOP 1.

BFTT
FALE O B 7 T T DU BEBUMA X 16046A/
MAX16048A FF F7# (1 A 2 (WL 12). EEPROM 5% 3 f7 7
HE o JGE B K 2 B AT I . B — Ik
BEERAE, RIS ET N1, TR BWEIPMNY, R —
HhEI N BRE TR R
1) FHLEE—ASTART .
2) MUK IR T AL IR A 1A 325 1 (5 )«
3) WSFhEAY MALEESDA L= A ACK.
4y MALE L8 EHEL .
S)  EMLIESDA EF#AENACK.
6) EHL=A—A4-STOP A%

=1 -

S5FT7
TR RS T DI B DU . 37 8 T 7 5k
EEPROM It il 5 A — P (WLEN12), X B T 24§ i it
BT, 5SFTHERENT:

52

1) FAHEE—4START 1.

2)  FMLKIE TR AL HE AL S ().
3) TR MALFESDA 7= — A4~ ACK.

4) TR IEBALAF A HuhL .

5 WM MALTESDA E =4 ACK.

6) TS E I

7y BEFHE MALAESDA F =4 ACK.

8) FEMLEik—4STOP#&AM.

BA—ATFAIE, R IE S LA iff i b 41k A8 (57 KiHfi 715 -
IR A b 2, BT S A S Sk hk . an
RAF At ToRk, MALH7E S 528 ENACK.

sob iy H-

BEFT7
T WL IR A U AT AR B T . PR T
#EEPROM 00T H il — A5 (LB 12), X Bk T 24 81
TR . AR

1) EMAKRE—ASTART M.

2) EMLKIE TR MAMLAE A S P ()
3) i Sk MALTESDA b= — 4~ ACK.

4y EWLKIE LA it At bt

5) T MALFESDA F 7= — A4~ ACK.

6) FHLAK%E—REPEATED START %1% .

Ty EMLKIET LML A A B (R T
8) Wik MMLAESDA E = A — A ACK.

9)  MALK 1% SN EHE 7Y .

10) FHL7ESDA £ 74 NACK.

11) WK% —A4STOP &/

TnSRAT g bk To R, MAHLAE S S 8 Kk — I NACK, A
(CRe:ihRiEa
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mE
MAX 16046 A/MAX16048AT] DLA# F 84~ i & A AD P AT £ 3
W, ERHEIES, HESHERRFE a4,
Fris — WA EH R shit, IR A% # &% 96h.
TR g s A 1 R AL RAE AR, FE S shid #E
i, OFh#|]7Dh3l [ A EEPROM L B 548 i & 4 ) 2R\ 0]
T AH R 1 2 A7 A ik
Kk A A REGOThfih & — U B AT i, W e B A7k 2
EEPROM. —H &Mz, BCHE il s H 217
5 (r4Th) W] DLKE ADC % i 25 BN/ wl s B A 25 17 % 21 35 17
A
F A A ARS8 BT LAV [P & WU THT , 1% U1 TH & A ADCH%
Wogk A4 DACOUT i i L & GPIO % A /i Hi £ ¥ .
) A4 A RS 90h iz [] 25 2R TA T T
Kikar S RL9AL, PREEPROM . —H & H 441t
B9Ah, B Mtk &SRB IR B A EEPROM M . & 3% A4
ARG OBh#13k [] %2 BRIA T -«

*32. LR

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

HiERS
TR i BR RO B B P AR] DA A i A B A — A B
RAFHEI6FY) (WE12). Ml 2 6 f & %71 fr
AR E b, B, R IE A A8 Y A
WS E T EHE. BARE -7 WG, Miilkis
FHAT R B T — A RCHAE . SR BEE A 5 B
HbFE 41 # 1 EEPROM (9 FFh, B & 25 /2 5 19 7Dh, Hudik

MAXIMN

e tIF 5 KB & 17 ax

P54t K 45 B8 FEFFh 5k TDh, 78 4% (9 $508e 7 19 K 7 353X — 17
g thl, 5 — A REF VA HEE A A4 FFh.
R RAGTOR, SUEE MR, MHFESRS 4 —
ANACK, Hihkg# A& A . HlEEfRmT:
1) FWLEE—ASTART &M

2)  FEMLKIE T LR S 5 H (KT

3) WS MALLESDA b= — S ACK.

4y TR E B E EAER AL i 2 A5 (94h).

S) WS MALLESDA b= — S ACK.

6) ENKEIMFEWIHEENFTEIOFT), n.

Ty TFHE MALEE SDA b 7= — A ACK.

8) TALK SN .

9) i TF-hkAY MALLESDA b= — A ACK.

10) RS MEIHn - 1IK.

11) WK% —A4STOP &/

HiEthiE
TR H BRSO B sz T DA AF % BRI 1 62 1Y)
BAEH(WE12). R F LA BB ETSTOP &4 a7~ 4 —
ANACK, BEIREIER DT 164ET . Ml 2 5 &%
FH AW E IR, BN, sz S B
2410 ik FE B IF AR AT R . R B B T
HhEFE £ H TG B 2T AF e 8 EEPROM (1 FFh, bk $8 415
{ERYEFFh, PTG — 805 77 R B A fE #1FFh.
BRI RN
1) FHLKE—ASTART &4 .
2)  FEWLKIETOLBLH L LA S 5 H (K BT .
3)  WF-HEAY MMLTESDA FjE A — AN ACK.
4)  FEMLKESNLERE B 4-(95h) -
5)  MALBRARALFATIRES, TP 7ESDA b= ACK.
6) FAHLA&kE—IREPEATED START %14:.

Ty EMURIE TRtk A7 132 ) (7o F )
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eI Z XU EET Far

8) MAMLFESDA Ef=HACK.

9) MK IEBLLF T VT ELME(L6).-
10) EHLAESDA =4 ACK.

11) MWL & 3% 81 £ 4 -

12) FHML7ESDA FrerE ACK.
13) EEBIIPHE 215K
14) FEHFESDA £ ENACK.
15) EMLAKIE—ASTOPF 4.

SEND BYTE FORMAT RECEIVE BYTE FORMAT
ADDRESS | WA [ACK| DATA  |Ack| P ADDRESS | WR [AcK| DATA  [nack| P
¢ 7BITS | 0 8BITS T i 78IS | 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 | AooRess | WA | Ack | commanp | Ack | oaa | Ack | P
SLAVE TO MASTER
¢ 7BITS 0 8BITS 8BITS T
SLAVE ADDRESS: COMMAND BYTE:  DATA BYTE: DATA GOES INTO THE
EQUIVALENT TO CHIP- SELEGTS REGISTER OR  REGISTER (OR EEPROM LOCATION)
SELECT LINE OF A EEPROM LOCATION  SET BY THE COMMAND BYTE.
3-WIRE INTERFACE. YOU ARE WRITING TO.
MASTER TO SLAVE
READ BYTE FORMAT
SIAVE [— SIAVE [—
S | anohiss | WR [ACK | comman [ ACK| SR | ,opnics | WR | ACK | DATABYTE [nack| P
i 78ms | 0 8BITS i 787 | 1 8BITS T
SLAVE ADDRESS: COMMAND BYTE: SLAVE ADDRESS: DATA BYTE: DATA COMES
EQUIVALENTTO CHIP-  PREPARESDEVICE  EQUIVALENTTO CHIP-  FROM THE REGISTER SET BY
SELECT LINE OF A FOR FOLLOWING SELECT LINE OF A THE COMMAND BYTE.
3-WIREINTERFACE. ~ READ. 3-WIRE INTERFACE.
BLOCK WRITE FORMAT
s | nooress | WA | Ack | commann | Ack | o TE | ack | PATABYTE gy | DATABYTE | agy | DATABYTE | ey
COUNT=N 1 N
$ 7878 | 0 8BITS 8BITS 8BITS 8BITS 8BITS T
SLAVE ADDRESS: COMMAND BYTE: DATA BYTE: DATA GOES INTO THE REGISTER SET BY THE
EQUIVALENT TO CHIP-  DESTINATION COMMAND
SELECT LINE OF A ADDRESS
3-WIRE INTERFACE.
BLOCK READ FORMAT
ADDRESS | iR | ACK | COMMAND | ACK | SR | ADDRESS | TR AGK | oot \ | Ack | PATABYIEY acy DATABYIE | o | DATASYTE sk
¢ 787 | 0 8BITS i 787 | 1 8BITS 8BITS 8 BITS 8BITS T
SLAVE ADDRESS: COMMAND BYTE: SLAVE ADDRESS: DATA BYTE: DATA IS READ FROM THE REGISTER (OR
EQUIVALENTTO CHIP-  PREPARESDEVICE ~ EQUIVALENTTO CHIP-  EEPROM LOCATION) SET BY THE COMMAND CODE
SELECT LINE OF A FOR BLOCK SELECT LINE OF A
3-WIRE 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  ALL DATAIS CLOCKED IN/OUT OF THE DEVICE ON RISING EDGES OF SCL T — SDA TRANSISTIONS FROM LOW TO HIGH DURING PERIOD OF SCL
D.C. = DONT CARE

& 12. PC/SMBus X

54

MAXI N




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

JTAGHE{T#LO  MAXI6048ABARMIMYITAGHS & MAF A7 4, 1XLLHE 4 Al
MAX16046A/MAX16048A 44 — N ITAGH 1, RIEEE® - (7 ar MELREEITAGHLIG R, W BLIT U1 vy e s

1149, 3036 19 T4 . 7 LU FHI2C S UTAGHE 1 17 ] 1 2677 H'EH4 @ LOAD ADDRESS. WRITE DATA. READ
B s (B, U AEM A~ 4B 0. MAX16046a/  DATA- REBOOT. SAVERIUSERCODE.

MAX16048A A SZHFIEEE 1149.150 5433 Th e . MAX16046A/

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
T T
> MEMORY ADDRESS REGISTER _
> [LENGTH = 8 BITS)] > 00100 COMMAND
DECODER
> Uﬁ%g?ﬁigg%ﬁgﬂ » 00011 01100 | RSTEEPADD
> 01011 > SETEEPADD
> IDENTIFICATION REGISTER > 00000 01010 > RSTEXTRAM
> (LENGTH - 32 BITS] 01001 > SETEXTRAM
- 01000  |—m SAVE
> BYPASS REGISTER ol 111
> [LENGTH = 1BIT] 00111 > REBOOT
VoB J
> INSTRUCTION REGISTER
[LENGTH = 5 BITS] ¢
Rpy ’_»
0| P J MUX 2 00
™S >
TEST ACCESS PORT
- _ (TAP) CONTROLLER

13, JTTAGZ #1E

IEEE A2 J [F HL T RIS 7 T FENTF 2 BT R 55 R 85 «
MAXIMN 55
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121818/81B81E EEPROM Al BIE B 45 & FE 28

eI Z XU EET Far

it i 5] 3% O (TAP) 2 81 88 44 75 H1
TAP#S I — NARRSHL, FETCK K - T+ TMS
W, B144H T ARSI FEEE . o] 4 8
R 2SR T ik -
Test-Logic-Reset: FHIl, TAP# il #§4L T Test-Logic-
ResethZ5. 154 728 S A IDCODEFES . #HERTA &
SRR B R TAE. SRl TMS 3K 3 & i H TR
FeSAE A, S MRS A BZRE .
Run-Test/Idle: Run-Test/Idle k25 F F F1 4 #5422 ) i 4%
FEMIKF . F5 4 TR T A SRR A

Select-DR-Scan: fiA M & 7 #8175 H Al — IR &, TMS
AR I, FETCK A b T+ 1 45 i) 25 1% A Capture-DRIK
A, WA ERE. TMS AEdEFER, ETCK ETHE,
b2k A Select-IR-Scan k75 .

Capture-DR: 47 $5 4 0 LUK B0HR 7117 2% 2% 2 il B b
AT . RS R AR, S g s
AR IATEEER, M A AR HR4 Al {E . ZETCK
By LA, ISR TMS AR H T, 5 H]#5K F A Shift-DRAA
A, WERTMS A& T, #Hl#iE AExitl-DRIRZS.

TEST-LOGIC-RESET |-

i

\

jj

&

ELECT-DR-SCAN

3( 1
RUN-TEST/IDLE > S
A ; 0
! CAPTURE-DR

1

EXIT2-IR
UPDATE-IR

1
1 0

B 14. TAPE flas A 2514
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Shift-DR: 24 /i 45 4 T 35643 1) I i B30 8 25 77 % 4 #2276 TDI
MITDOZ ], 4TMS AAEH- A, E/ATCKE LT
BlEm BT s — 0. ETCKH LI,
TMS A HF, #8185 2F A Exitl-DRIRZ .

Exit1-DR: ZHIRET, #HHI&HETCKE LA A
Update-DRARZS . AR TMS KL, 5§45 fE TCK 1 |
1 7 A Pause-DRARZS .

Pause-DR: MR ZS FEEMIKBIE T Ao, rf
MR E G 27 7 g R R AT — RS . TMS A PR, #
TR IR R ZRAS s TMS A fF I, 8 i 4 A TCK Y
BT AEXIR-DRIRZS

Exit2-DR: HARET, WRTMS A mE - F, #EHlaSE
TCK i £ T+ #5 ¥ A Update-DRARZS s ANHETMS A4 B,
PEHIZFTETCK By B -1 i A Shift-DRARZ .

Update-DR: Update-DRIRZ T, TCKH T B I £ M
W E5 4 27 77 25 10 82 00 75 7 25 10 I B 77 3 i o Bl AP
AT LB 1k B T RS A 3 A7 2 AR Ak T S5 B0 17 i A L
HETCK BT, R TMS MARH T, #§l#% #F A Run-

Test/Idle R 7S5 AR TMS A HLF, i A Select-DR-Scan:k
S

BN o

Select-IR-Scan: B A M Hotla 27 77 & PR 47 H AT —RAS.
TEMRET, B2 FHFHRIEAZL . TMS BRI,
P45 7E TCK A b FHf i A Capture-IRIRZS s WHERTMS Ay
e L, 2 AR 7E TCK Y b ik 3] 31 Test-Logic-Reset4k
%

Capture-IR: i Capture-TR R ZKf [&] 2 B 26 2 5| 15 4 AF
BT Ae, TETCK LA e gds . it
TMS M o, #8876 TCK 9 _EFH 3 A Exitl-IRIRZS
AR TMS MAR R, #8488 7E TCK B9 _EFH #F A Shift-IR
KA.

MAXIMN

e tIF 5 KB & 17 ax

Shift-IR: FEMIRE T, 582 FAF 4 R AL T 17 4 iE B e
TDIFITDO 2 8], 4RTMS NAKHF, TE&ATCKR L7t
WEHE M TDO S 174 H R oh — 7. 154 77 4 LA K& ik
B A A7 an 0F 174 th AR R AT —RAS . IR TMS S i
o, EHIRTETCK EFI #E AExit-IRRZS . IR TMS
AR, P AE TCK Y L THI kA Shift-IRIRZS, FF
B ERR S B FFH PR —1.

Exit1-IR: W TMS HAGHF, s ETCKE EAr i
APause-IRIRZ; WHERTMS AE T, #HIRFETCKI -
FH A Update-IRIR 75

Pause-IR: E{EHE 4B F AN AL, WRTMS
A, SR E TCK B LT #F ABxi2-IRIRZS; 40
HTMS MK, TCKAY & FHE i £ i #5157 15 78 Pause-IR
WA

Exit2-IR: R TMS IR E T, g ETCKY FAr i
AUpdate-IRMIRZA; HRET, WRTMS MK, 5l
BB AE TCK ) F- v 1] £ Shift-IR .

Update-IR: #Efilgsit ARSI, B ATE BN 4%
MRS AE TCK 9 T B U 77 21 35 4 FF A7 v 1 175 1
— HEF, Z4 N YETE4A . M TMS MK P,
Pl 2 AE TCK A _E THE 3 A Run-Test/Idle iR 7255 TMS A5
HSFI,  #athilag ik A Select-DR-Scanik 7 .

IESE RS
IBAAGFRER —DBAFARM—DITHF R
FRASOL. M TAPHEGl#5 3 A Shift-IRRERT, 54 F8 1
AR ERETDIMTDO 2 | . FEShift-IRIRE T, W
TMS HARHELF, FETCK K F T B0dE 1 TDO Y 5 47 i
F5h— 7. Exitl-IRIRSHEXIQ-IRIKAE T, WERTMS HE
HLOF, #5188 76 TCK (1) B FHF A Update-IRIRZS . 7E[H]
—TCKK TR, #5484 B0 A7 17 7% 10 B A7 21 35 4
AT . 335 H T MAX16046A/MAX16048A
B R EE 4 LA B s A .
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eI Z XU EET Far

£33. JTAGES &

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

USERCODE 03h User code (user-defined ID)

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

SETEXTRAM 09h Extended page access on

RSTEXTRAM OAh Extended page access off

SETEEPADD 0Bh EEPROM page access on

RSTEEPADD 0Ch EEPROM page access off

BYPASS: 4BYPASSH54 817 21 1748 4 W F 451,
TDIL i 1457 5% % i B4 25 77 4w iE 8 2 TDO. 5tz g
W TDIfZ3 £ TDO, M AR M #F 1IF % TAE.

IDCODE: X4IDCODE#E 4 8117 2| 4748 £ a7 fF4aht, ik
AR R BE A s . ETCK TR, fethdninng e )

*34. 32{ItRiRAG

PR IREHE AT A4y, S5 #F A Capture-DRJRZ . Shift-DRAJ
it TDO¥ bR iR B 178 Y . #E Test-Logic-Resetid FEH
IDCODEE 4 i il ik A48 a7 fr d - AR Y LSB A fh
LN, SRS IR R HIIE R K JEDEC S, BiJS 1Y 1641
BENBIEER, MERAS, 2034,

MSB

LSB

Version (4 bits) Device ID (16 bits)

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

0000 0000000000000001

00011001011 1

USERCODE: 4 USERCODE#5 4 8ifE B HATH5 4 217 7%
I, A AR R A . a R SRR ZETCK 7t
R A P RS EE F F 4%, FEJS ., #F A Capture-DRAR

#35. 32 [ P R ADE 1R

5. Shift-DR e[ TDOK FH AL SR ATRS Y, 2 LR35,
X —384 0] TR 5 2 BRI TAGHE B A MAX16046A/
MAX 16048 A 584

MSB LSB
2
D.C. (don't cares) I°C/SMBus User identification (firmware version)
slave address
00000000000000000 See Table 31 r5Ch[7:0] contents
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LOAD ADDRESS: XEXHRAEIEEE 1149.158 &£
B, DR MAX16046A/MAX 16048 AT it 2% (97 1a] . 1
Shift-DRIRZE T, 4LOAD ADDRESS#84 477 2|45 4 %17
PHF, TDIIE 3t 8 17 77 1 2% ik M Bt 27 A7 s i 4 &
TDO.

READ DATA: X ZXAREIEEE 1149.1358 42 £ W3 R, DL
KR MAX16046A/MAX16048A FE % 25 A 15 10] . 7 Shift-
DRIRAE T, MREAD DATAFE A 417 B4 4 27 17 23 I,
TDLE I 8 (7 A7 fifs A 2 M B I B AP A iE $2 2 TDO.
WRITE DATA: X & XARUEIEEE 11491484 £/ &,
DL X MAX 16046 A/MAX16048A F7 1% 45 i i [7] . 7E
Shift-DRIRZE T, 4 WRITE DATA$84 Bif7 545 4 25 17 7%
B, TDI3E ik 80 77 fifs 2 5 M £ 2 77 2w i #2 £ TDO.
REBOOT: X J&X#RifEIEEE 1149. 1354 &MY R, B3
MAX16046A/MAX16048AF A Hl A &AL . 24 REBOOTHE

ABTERIHE A TRt , MAX16046A/MAX16048A & fi,

S BN FF AR SR s F A

SAVE: X ZXHRIEIEEE 11491384 MY 8, HATmk
HREIE SR . AR O B R E S AR AT F AR (A Th O T &
L4017 i ADC #5425 51 DL R b b 45 B 4 77 AEEPROM H .
SETEXTRAM: X & X Fr1EIEEE 1149.146 4 £ WP,
TR R I VTR . YRS I A AT A RS ADC#E
g5 9. DACOUT# fE A K GPIOfir A/ s £5d .
RSTEXTRAM: X & XARHEIEEE 1149.1#564-% 14 . @

I RSTEXTRAM R [ £ BRIA TUET, & - X545 00w 1517

SETEEPADD: X ZEX4rHEIEEE 1149.198 4 E£/IP &,
% % EEPROM T i (93517 . — B % 1% SETEEPADD v 4>,
FE A HhE H I B EEPROM Ml . fi PP EEPROM (r9Ch
Z rFFh) A REE A JTAGHE LUy [a], W F SMBus$% 11 1 1]
JfI F"EEPROM.

RSTEEPADD: X ZX##HEIEEE 1149.148 4 £ 14 2. 1§
it RSTEEPADD:R [0 £ B IA 1T, 2% (EXTEEPROM [ 175 [H] .

s

HIEHTAT 78 RS
WA il ITTAG 5 12C#% [ 1% & EEPROMEY, EN_OUT_fi !
PR DA TC B2 10 PP 280 T B T B i A R AR

MAXIMN

e tIF 5 KB & 17 ax

FFEN_OUT_ A & L sl flR FE-F, AR 1L fEEEPROM %t &
ZHTE RIT R AR, R - R R .
ot th B B OS IRAR I, R I EMAY EALFLRE, R EEXS
M LR

LA AR

2 Vec OV EFHEF, RESETHi i 7E Ve 8 1.4V Z Hi N &
BAZS, WX — SFFaE O s R sh 2K F . £ Vecib
#/2.85V, EEPROM &4 & il 5 #F 7 88 7 28 Z A, T
AHEWBREEHES; E2)E, fBmE 8RN Y
WERAS . SRR AR (AR R IEEE Vecly
B BHL 23 s g Ol S SR BHEN, 45 EN 3V F 5 #, °F
AR 1.5ms N, Ve HUEA IR 2.85V . WA 4hEB
R ) 32 P AE S BB AL T e BELAS , wT K SRR b FL R
3 EEN AP A % ko

iR E
MAX16046A/MAX16048A ] At &0 &R Y #E 474 & 19,
SRR SN AR R A LT, DU REAT SR B T R w7
AT I 2 AR T O R AT A R — M7k
B — B LI 45T A DC-DC e e # SR LDO Y Bt 9 i, 53 —
7S A LA 45 A DC-DC AR B 14 9847 i A -

RIE%
15 BT 7R MAX 16046 A/MAX 16048 A R JI1 S 45717 57 5 HL I
HEHE, nE R R R Vour:

Vour = VRep| 1+ =+ =1 - —LV,
ouT REFL +R3 +R2J Ra DACOUT_

Horp, Vepp B IEW A EEMER L, Vpacour 2
MAX16046A/MAX16048A Y DACOUT_ i i Hi /% -

WERER ) FIR, LAISRAF AN 75 104 th L, 1A A (VpacouT
= Vggp). VAT DACYE B & & L, 1% VRep KB (£
DACOUT_# i 36 Bl 1) Hh (8] (2 W DACHir 178 53) . HAPHR3
FAT VI HE DACOUT_ Ha, Fi X} H 5 1 F PR A 5 o . 64
BRMRs, BB 7EH 3 [ P 75 2 5 e 09 428 1 4 B
B EPRBUNORs, FH R S BRI
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eI Z XU EET Far

DC-DC OR LDO

outT

MAXIN
Ri MAX16046A
MAX16048A

@ VDAcoUT_

VRer O — -

DC-DC ORLDO

out
T N AXIV

Ry MAX16046A
MAX16048A

FB S—
C
{ ke T @ VpacouT_

VREF O — —

B 15, (8 H G5 1 1 8 90 15 FEL s

DACH#IHHIE K
F L0 I EORX DACH #1780 . #EATHE TR E
T 5 MAX 16046 A/MAX16048A 27 [8] B 25 95 378 st e 75 B
TTUBYs, 5 EE0G 7S 4] ) B A B 12 X DACHi H #1708
B AT LU A — AR R RCUE B 2 (WK 16).
ZICE TR ERMAEARR, MTERBEFETIIE, Ry =
Ria + Rag. FIHF 2R A kA%

1
- 2J'I:RsBC

S FEIT S5 BB Ry A AL C.

BHBNE
FE 17 i 7 EL S Sk 2R IR 1 0 AR B MAX 16046 A/MAX16048A
SHURR R, PR TR R LR Voyr:

Ver o = [ 1, B RaVbacour_ + (R4 +Rs5)VRer )
ouT = | T+=—
L R2J R3 +R4+R5

Hrp, VRprEHIEWEERE; Ri. Ry. Ry3FIRyZHIR
MR R B I8 15 g A 5 DACOUT_ %yt 2 (8] 9 ] 126
R ELRH 5 VDAC()UL%DACOUT_ﬁHj L .

60

& 16. DACOUTEW; 78

FA TR HER HIR Y HEAE :
(

R1) _ Vour_nom
Ro VREF
A LU DC-DC % e 25 B8 9ERE 89 28 24 P 3R A5 LB R3 FIR 4

DA R FEUEHL JE VRER, X BAHE R 5 A ZhEE. DC-DC
R ) 0 R — R @S HG_ERA N E AR, BT

14

TRIM DOWN:R apy pown (k@) = (1 A)R3(k§2) R4(ke)

TRIM UP:Rapy_up (k@) = (—VOS/;—E’:OM

(52 Ralka)-Ralia)
Hep, ARBIEH.
NG U RSN VR R W 1

[ Rz (k) x100

TRIM DOWN:RADLDOWN(KQFK A ,(R4(k9)+R3(kQ)))

([ Vout nom(Rz(kQ)x (100 +A%)))
TRIM UP:RADJ_UP(kQ)=L - (VR(EFALO( )

(R3(kQ)x 100+ (Ry (kQ)+ R (ke2))a% )
) A%

MAXI N
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P& DACOUT_ it 15 & f.(Z W DACH Hi#853), 1 Vrer
KEFHEAEDACOUTTERE M E] . & ERs, JAFEDACKH
TR R RS . EEERMIRs, REWS A
T P A5 B A R BB/ R, AR R H

P oy BERBUR . 2008 & DC-DC e 4 45 BE 06 7 A2 1 /s
AR R i Y FEL S

T4t 01T 0 T P SOV SRR R0 W
W R0 . 3 B AR A T 3.3V DC-DCHHAS ,
AT AL DL R B O D5 R R
Ykl

TRIM DOWN:R Apy_pownN = (%_2)0@)

(VouTt_Nom (100+ A%) 100 +2A%
TRIM UP:R - - - kQ
ADLUP = | 1.2050% %) ke

A AT LA, VRge = 1225V, Ry = 1kQ, Ry =
1kQ. ¥DACOUT_JE % BAE0.8VE| 1.6V 2], DAER
e . DC-DCHE# g% iy % i B 233V ik, (1+
Ry/Ry) = Vour/Vrer = 3.3/1.225 = 2.69.
Rs AR, Beff S TE B (8 ARy, FEACHTEH).
X Se AR AKX, VR EE:

1K x VpacoUT +1ka1.225) -2 GQ)M

Vour = (2-69)( pYTe) >

Xd‘?VDACOUT_ = 0.8V, Vour = 2.72V, Xj?VDACOUT_ =
1.6V, Vour = 3.80V. X ek H o X B T-17.6% ) 4
R, AL&15.2%0 B &R . Wi 5
ARG AT DACOUT_JE R A9 PR, ik, #ER
ATEXIFRAY . AR E PR A BRI, ATLAME KRS -

TR IEIN A T HIHEE
J A LR b FLR R RS, T R — RE AR N 4E R MAX 16046 A/
MAX16048A M HEHE, DA 5¢ S EEPROM R 1C % . T
B[RS A) B AT P Tl R s ) B AE A (4 Th [ L:ODI B, A
F36FTR -
X F A B AR (] T HL U A B, R A i e ] aT LA
LRV INFTV oo 2 [ HCE 1Y AR FI R HL 28 4 55 ¢ Bk

MAXIMN

e tIF 5 KB & 17 ax

DC-DC OR LDO

MAXIV
MAX16046A
MAX16048A

@ VbAcouT_

Rs

B 17, (E H I 15 F A2 0 #1822 i L s

% 36. EEPROM#&PEid F FE HA

FAULT CONTROL R:Eg:l'ORED
REGISTER VALUE | DESCRIPTION .
r47h[1:0] FA”("nT‘;?AVE

Failed lines and
00 ADC values saved 306

01 Failed lines saved 90

10 ADC values saved 252
No information

11 —
saved

AT DL 18). s (LI Vi L 3R 9
LIS ] tpauLT save. AU F SR :

Co trAULT_sAVE *lccivax)
VIN = VbiopEe - VuvLo

Hrp, HA RN EERL, tFAULT_SAVEH/‘J$1j%7EI‘o ICC(MAX)
}6.5mA, Vpiopp W B KWK, Vyviok2.85V. i,
XHF 14V VN, 0.7V A% B A10.3068 B trauLT SAVES
TR /A 190pE.
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eI Z XU EET Far

Vi —NT Vee
o +
T JNAXIM
= MAX160464
MAX16048A
GND

I

18, Je 2k B I AHIETZAE A E RS T 19 11 L i

IXFHEIIMOSFET HF %

MAX16046A/MAX 16048 A i 71#Bn 4 1 MOSFET Ff 3¢ 5&
PUAL R PR . A AR BEMOSFET it B A B4 Fi 7 8 i F 3
B MAX16046A/MAX 16048 A 14 U & 1] 4 A2 4 H (EN_OUT1-
EN_OUT4)C & A PAFF R g i, C & DU A GPIO s ik
[a] i A (INS1-INS4). ##EN_OUT_%i i #ln 1418 MOSFET
ORI, 3% MOSFET JEAR FIINS 2 fiis A, 38 3z A R
MON_ i A 5 MIMOSFET A ¥ A (WL I 19) . g A4 i 4%
N4y BCAE [F] — I B (2 WL T ER AR 543 ) . AR B W 77
VB R AT LA L QSRR N S W S,
AEINS_ 3% 4 49 100Q P9 3  hr FL B .
MAX16046A/MAX16048A 6 # ] 25 A2 i tH (EN_OUT1-
EN_OUT6) T LABC & K for R it . XAHES T, e
L3R 5 & B n 9238 MOSFET A MR, R B PH R IR B2 2h fig
DL Fp oy s lE B, 3 s aT DUYE A fRT B T SR T O
Pl R E . A SRR SR

SR = lcp
(CGATE +CE><T)

Hrp, Icpj@6}lA (ML FEY B R IR B, Coatpie

MOSFET FJMMR L ZY, Cryr i S 7EAR Flsth 2 [6] AT HL 2% .

HTFRA100Q A HB, Hit, AEETR s e .
TSRS BR A  H FE B 64 DL B i B R MOSFET, 1l A
FERC B N AR BT R T i T i B b TR ARSI p I
B MOSFET (&120). 7EMOSFET {9 Hi 4% F1 V5 A% 2 8] % 32
—A FREBH, #E ARSI MAX16046A/MAX16048A Ky
48X} AE
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eMIEZ kY EEF 77

WT&%Hi’@ZI‘Eﬂiﬁuéﬁ‘ﬁafﬁé‘ﬂuﬁii‘wﬁ%ﬂ&%o A LL AR I
*'JFHJ:TJ%EE*HWT&%%ZW E/‘J EE;@’*@HZE‘JRC?E%HH?& %};ﬁ 1111:%3%%gﬁ%IDI%‘DBP;FHABP%%EGNDo %FH

IRTRER. EH, MTRAI002  FRREL B 0p b g veoss g i e 1 Bl LK Btk 30

ANBETRAF 0 2 ST BRI VAT, () el AT % 5k 2 ABP 19 35 it
i SR MOSFET A B A9 M- U5 s T TRR (Vs i) FIRps oy » R . (AL AR BT 11, A R R AT

TH5% R 3THEAERI n I8 EMOSFET. eI Le i

#37. #HEFRIMOSFET

RDS(ON) AT Imax AT 50mV
MANUFACTURER PART MAXVps | Ves_TH | y o 45y VOLTAGE | Qg (typ) PACKAGE
V) V) (<) DROP (nC)
(A)
FDC633N 30 0.67 42 1.19 11 | Super SOT-6
FDP8030L T0-220
Fairchild FDB8030L 30 15 4.5 1A 120 1 10.263AB
FDD6672A 30 1.2 95 5.26 33 [T0-252
FDS8876 30 25 10.2 294 15 |sSO-8
Si7136DP 20 3 45 11.11 245 |S0-8
Si4872DY 30 1 10 5 27 |sos
Vishay SUD50N02-09P 20 3 17 294 105 |TO-252
. SOT-363
Si1488DH 20 0.95 49 1.02 6 |ooroe
TO220AB
IRL3716 20 3 4.8 10.4 53 | D2PAK
TO-262
78
IRL3402 20 0.7 10 5 TO220AB
International (max)
Rectifier TO220AB
IRL3715Z 20 2.1 155 3.22 7 D2PAK
TO-262
IRLM2502 20 12 45 1.11 g [S0T233
Micro3
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B 7 s 5

PAGE ADDRESS READ/WRITE DESCRIPTION
Ext 00h R MON1 ADC Result Register (MSB)
Ext 01h R MON1 ADC Result Register (LSB)
Ext 02h R MON2 ADC Result Register (MSB)
Ext 03h R MON2 ADC Result Register (LSB)
Ext 04h R MON3 ADC Result Register (MSB)
Ext 05h R MON3 ADC Result Register (LSB)
Ext 06h R MON4 ADC Result Register (MSB)
Ext 07h R MON4 ADC Result Register (LSB)
Ext 08h R MONS5 ADC Result Register (MSB)
Ext 09h R MONS5 ADC Result Register (LSB)
Ext 0Ah R MONG6 ADC Result Register (MSB)
Ext 0Bh R MONG6 ADC Result Register (LSB)
Ext 0Ch R MON7 ADC Result Register (MSB)
Ext 0Dh R MON7 ADC Result Register (LSB)
Ext OEh R MON8 ADC Result Register (MSB)
Ext OFh R MONS8 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 R/W DAC Enables
Ext 1Dh R/W DAC Enables

Default 00h R/W DACOUT1

Default 01h R/W DACOUT2

Default 02h R/W DACOUT3

Default 03h R/W DACOUT4

Default 04h R/W DACOUT5

Default 05h R/W DACOUT6

Default 06h R/W DACOUT7

Default 07h R/W DACOUTS

Default 08h R/W DACOUT9*

Default 09h R/wW DACOUT10*
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1BIBEEEPROMA] F{iE Zw EHEES,

e tIF 5 KB & 17 ax

B 17 SR 5 ()
PAGE ADDRESS READ/WRITE DESCRIPTION
Default OAh R/W DACOUT11*

Default 0Bh R/W DACOUT12*

EEPROM 00h R/W Power-Up Fault Registers

EEPROM 01h R/W Failed Line Flags (Fault Registers)

EEPROM 02h R/W Failed Line Flags (Fault Registers)

EEPROM 03h R/W MON1 Conversion Result at Time of Fault

EEPROM 04h R/W MON2 Conversion Result at Time of Fault

EEPROM 05h R/W MONS3 Conversion Result at Time of Fault

EEPROM 06h R/W MON4 Conversion Result at Time of Fault

EEPROM 07h R/W MONS5 Conversion Result at Time of Fault

EEPROM 08h R/W MON®6 Conversion Result at Time of Fault

EEPROM 09h R/W MON7 Conversion Result at Time of Fault

EEPROM OAh R/W MON8 Conversion Result at Time of Fault

EEPROM 0Bh R/W MONS9 Conversion Result at Time of Fault*

EEPROM 0Ch R/W MON10 Conversion Result at Time of Fault*

EEPROM 0Dh R/W MON11 Conversion Result at Time of Fault*

EEPROM OEh R/W MON12 Conversion Result at Time of Fault*
Def/EE OFh R/W ADC MON4-MONT1 Voltage Ranges
Def/EE 10h R/W ADC MON8-MONS5 Voltage Ranges
Def/EE 11h R/W ADC MON12-MONS9 Voltage Ranges*
Def/EE 12h R/W DACOUT4-DACOUT1 Voltage Ranges
Def/EE 13h R/W DACOUT8-DACOUTS Voltage Ranges
Def/EE 14h R/W DACOUT12-DACOUT9 Voltage Ranges*
Def/EE 15h R/W 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_OUT6-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
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B 17 SRS (42)
PAGE ADDRESS READ/WRITE DESCRIPTION
Def/EE 26h RIW MONZ2 Early Warning Threshold

Def/lEE 27h RIW MONZ2 Overvoltage Threshold

Def/EE 28h RIW MON2 Undervoltage Threshold

Def/EE 29h RIW MONS3 Early Warning Threshold

Def/EE 2Ah R/IW MON3 Overvoltage Threshold

Def/EE 2Bh R/W MONS Undervoltage Threshold

Def/lEE 2Ch RIW MON4 Early Warning Threshold

Def/EE 2Dh RIW MON4 Overvoltage Threshold

Def/EE 2Eh R/IW MON4 Undervoltage Threshold

Def/EE 2Fh RIW MONS Early Warning Threshold

Def/EE 30h R/IW MONS5 Overvoltage Threshold

Def/EE 31h RIW MONS5 Undervoltage Threshold

Def/EE 32h RIW MONS® Early Warning Threshold

Def/EE 33h RIW MONG6 Overvoltage Threshold

Def/EE 34h R/IW MON®6 Undervoltage Threshold

Def/EE 35h R/IW MON?7 Early Warning Threshold

Def/EE 36h R/IW MON7 Overvoltage Threshold

Def/EE 37h RIW MON7 Undervoltage Threshold

Def/EE 38h RIW MONS8 Early Warning Threshold

Def/EE 39h RIW MONS8 Overvoltage Threshold

Def/EE 3Ah R/IW MON8 Undervoltage Threshold

Def/EE 3Bh RIW MONS9 Early Warning Threshold*

Def/EE 3Ch R/W MON9 Overvoltage Threshold*

Def/EE 3Dh RIW MON9 Undervoltage Threshold*

Def/lEE 3Eh R/IW MON10 Early Warning Threshold*

Def/EE 3Fh RIW MON10 Overvoltage Threshold*

Def/EE 40h R/W MON10 Undervoltage Threshold*

Def/EE 41h R/IW MON11 Early Warning Threshold*

Def/EE 42h R/W MON11 Overvoltage Threshold*

Def/EE 43h RIW MON11 Undervoltage Threshold*

Def/EE 44h RIW MON12 Early Warning Threshold*

Def/lEE 45h RIW MON12 Overvoltage Threshold*

Def/EE 46h RIW MON12 Undervoltage Threshold*

Def/EE 47h R/W Fault Control

Def/EE 48h R/W Faults Causing Emergency EEPROM Save
Def/EE 49h RIW Faults Causing Emergency EEPROM Save
Def/lEE 4Ah R/IW Faults Causing Emergency EEPROM Save
Def/EE 4Bh R/IW Faults Causing Emergency EEPROM Save
Def/EE 4Ch RIW Faults Causing Emergency EEPROM Save
Def/EE 4Dh RW Software Enable/MARGIN
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B 17 SRS (42)
PAGE ADDRESS READ/WRITE DESCRIPTION

Def/EE 4Eh R/W Power-Up/Power-Down Pulldown Resistors

Def/lEE 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/lEE 55h R/W Watchdog Timer Setup

Def/EE 56h R/IW MON2-MON1 Slot Assignment from Slot 1 to Slot 12
Def/EE 57h R/W MON4-MONS3 Slot Assignment from Slot 1 to Slot 12
Def/EE 58h R/W MONB6-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*
Def/EE 5Bh R/W MON12-MON11 Slot Assignment from Slot 1 to Slot 12*
Def/EE 5Ch R/IW 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/lEE 5Fh R/W EN_OUT4-EN_OUT2 Slot Assignment from Slot 0 to Slot 11
Def/EE 60h R/W EN_OUT6-EN_OUTS5 Slot Assignment from Slot 0 to Slot 11
Def/EE 61h R/W EN_OUT8-EN_OUT?7 Slot Assignment from Slot 0 to Slot 11
Def/EE 62h R/W EN_OUT10-EN_OUT9 Slot Assignment from Slot O to Slot 11*
Def/EE 63h R/W EN_OUT12-EN_OUT11 Slot Assignment from Slot O to Slot 11*
Def/EE 64h R/W INS Power-Good (PG) Thresholds

Def/lEE 65h R Manufacturing Revision Code

Def/EE 66h R/W DACOUT1—MARGIN UP

Def/EE 67h R/W DACOUT2—MARGIN UP

Def/EE 68h R/W DACOUT3—MARGIN UP

Def/EE 69h R/W DACOUT4—MARGIN UP

Def/EE 6Ah R/W DACOUT5—MARGIN UP

Def/EE 6Bh R/W DACOUT6—MARGIN UP

Def/EE 6Ch R/W DACOUT7—MARGIN UP

Def/EE 6Dh R/W DACOUT8—MARGIN UP

Def/EE 6Eh R/W DACOUT9—MARGIN UP*

Def/EE 6Fh R/W DACOUT10—MARGIN UP*

Def/EE 70h R/W DACOUT11—MARGIN UP*

Def/EE 71h R/W DACOUT12—MARGIN UP*

Def/EE 72h R/W DACOUT1—MARGIN DN

Def/EE 73h R/W DACOUT2—MARGIN DN

Def/EE 74h R/W DACOUT3—MARGIN DN

Def/EE 75h R/W DACOUT4—MARGIN DN
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7 as RG] (4)
PAGE ADDRESS READ/WRITE DESCRIPTION
Def/EE 76h R/W DACOUT5—MARGIN DN
Def/EE 77h R/W DACOUT6—MARGIN DN
Def/EE 78h R/W DACOUT7—MARGIN DN
Def/EE 79h R/W DACOUT8—MARGIN DN
Def/EE 7Ah R/W DACOUT9—MARGIN DN*
Def/EE 7Bh R/W DACOUT10—MARGIN DN*
Def/EE 7Ch R/W DACOUT11—MARGIN DN*
Def/EE 7Dh R/W DACOUT12—MARGIN DN*
Def/EE 7Eh-93h — Reserved
EEPROM 9Ch-FFh R/W User EEPROM
* (L HEMAX16046A

FE: ExtfURY R A @& B A frms, Default (CEBLA T HT 6 & 0 77 7 %, EEPROMACZEEPROMAF w01 B, Det/EE{CR IR 171
EEPROM A {7 8, 7 J St 3 226 E B oA 0T i 9 A [T e -

HRES FHEEE
PROCESS: BICMOS TR RO N5 BRIMR 4446 9, 15 #5340 china.maxim-ic.

com/packages. ifiFE, FEEHMAPE 7. W77 NER
RoHSIRZE . HERBAREC S AR M RBRTFA, HEER A5
AL, SRoHSIRATL XK.

HERA HER IMERS | RETRES
56 TQFN-EP | T5688+3 21-0135 90-0047
64 TQFP-EP | C64E+6 21-0084 90-0328
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http://china.maxim-ic.com/packages
http://china.maxim-ic.com/packages
http://pdfserv.maxim-ic.com/package_dwgs/21-0135.PDF
http://pdfserv.maxim-ic.com/package_dwgs/21-0084.PDF
http://pdfserv.maxim-ic.com/land_patterns/90-0047.PDF
http://pdfserv.maxim-ic.com/land_patterns/90-0328.PDF
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