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ABSOLUTE MAXIMUM RATINGS

Vecto GND i -0.3V 1O +15V
EN, MON_, SCL, SDA, AOto GND ......ccovviiiiiiinn, -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, ABP to 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)

1
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EN_OUT1-EN_OUT6

(configured as charge pump) to GND ....-0.3V to (VMON1-6 + 6V)
Continuous Current (all PiNS)......ccovoiiiiiiiiiiiiici +20mA
56-Pin TQFN (derate 47.6mW/°C above +70°C).......... 3810mw*
Thermal Resistance

BUA e 21°C/W

B e 0.6°C/W

64-Pin TQFP (derate 43.5mW/°C above +70°C) ....... 3478.3mW*
Thermal Resistance

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

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

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

ELECTRICAL CHARACTERISTICS

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

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
, RESET output asserted low 1.4
Operating Voltage Range Vce 3 ” \
Undervoltage Lockout VuvLO 2.85 \
Undervoltage-Lockout Hysteresis UVLOHys | (Note 2) 50 mV
Supply Current lcc ZL?t%u:t 14V, Ve = 3.3V, no load on any 48 6.5 mA
DBP Regulator Voltage VDBP Cpgp = 1uF, no load on any output 2.6 2.7 2.8 V
ABP Regulator Voltage VABP CaBP = 1pF, 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) -5 +5 %
ADC
ADC Resolution 10 Bits
_ MON_ range set to ‘00’ in rOFh—r11h 0.65
(AN%?etha' Unadjusted Error ADCerr | MON_ range set to ‘01" in roFh—r11h 075 | %FSR
MON_ range set to ‘10" in rOFh-r11h 0.95
ADC Integral Nonlinearity ADCINL 0.8 LSB
ADC Differential Nonlinearity ADCDNL 0.8 LSB
ADC Total Monitoring Cycle Time |  tcycLe %@gﬁfiﬂ ggfencr;gs {F&‘ggr)ed* 80 100 us
MON1-MON4 46 100
MON_ Input Impedance RIN kQ
MON5-MON12 65 140
MON_ range set to ‘00" in rOFh-r11h 5.6
ADC MON_ Ranges ADCRNG | MON_ range setto ‘01" in rOFh-r11h 2.8 \
MON_ range set to ‘10’ in rOFh-r11h 14
MAXIMN 3

8Y09LXVYW/9Y09L XVYIN



MAX16046/MAX16048

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

ELECTRICAL CHARACTERISTICS (continued)

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

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
MON_ range set to ‘00’ in rOFh-r11h 5.46
ADC LSB Step Size ADCLsB | MON_ range set to ‘01" in rOFh—r11h 2.73 mV
MON_ range set to ‘10’ in rOFh—r11h 1.36
EN Input-Voltage Threshold ViH ENR | EN voltage risihg 0.525 V
VTH_EN_F | EN voltage falling 0.487 0500 0.512
EN Input Current IEN -0.5 +0.5 pA
EN Input Voltage Range 0 5.5 V
CLOSED-LOOP TRACKING
;;ar?sng Differential Voltage Stop VTRK VINS. > VTH_PL, VINS. < VTH_PG 150 my
Tracking Differential Voltage
Hysteregsis ? 20 %VTRK
Tracking Differential Fault Voltage VTRK_F VINS_ > VTH_PL, VINS_ < VTH_PG 285 330 375 mV
Slew-rate register set to ‘00’ 640 800 960
Track/Sequence Slew-Rate Rising Slew-rate register set to ‘01’ 320 400 480
or Falling TRKsLEW Slew-rate register set to ‘10’ 160 200 240 vis
Slew-rate register set to ‘11’ 80 100 120
Power-good register set to ‘00’,
VMON_9= . 9 94 95 96
C;vgi‘tgfgésileglster setto ‘01, 915 925 935
INS_ Power-Good Threshold VTH PG - %VMON
- Power-good register set to ‘10’, 89 92 91 -
VMON_ = 3.5V
Power-good register setto ‘117,
VMON_9= a5y 9 865 875 885
E(z/\;\{[irr—ei?sod Threshold VpG_HYS 05 %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
:anSpESZSCNeDWEZ!dExVQUed INSRPD | ViNs_= 2V 100 °
DAC
DAC Resolution 8 Bits
DACOUT_range set to ‘11’ 0.8
DAC Output Voltage Range DACRrNG | DACOUT_ range set to ‘10’ 0.6 \
DACOUT_ range set to ‘01’ 0.4
DACOUT_range set to ‘11’ 3.137
DAC LSB Step Size DACOUT_range set to ‘10’ 2.353 mV
DACOUT_range setto ‘01’ 1.568

MNAXIMN
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ELECTRICAL CHARACTERISTICS (continued)

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

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
IDACOUT = +50pA, mid | TA=+25°C | 1.1660 1.2016 1.2060
ggtdteo, EﬁCOUT_ range I/g;c-:40°c o 1.1900 1.2016 1.2130
DAC Center Code Absolute IbACOUT = £50uA, mid Th=+25C 0897 0801 0905
Accuracy DACAcG | code, DACOUT_range | Ta=-40Cto | (000 991 Qo1 |
setto ‘10 +85°C
IDACOUT = +50pA, mid | Ta = +25°C 0.597 0.601  0.605
ggtd ti ‘BTA,COUT‘ range I@;S‘OOC © 1 0592 0601 0612
Gain Error Any range -0.8 +0.8 %
DAC Output Sink Capability DACsINk | Sinking current, IDacouTMAX = 0.5mA +8 mV
DAC Output Source Capability DACsOURCE | Sourcing current, IDACOUTMAX = -0.5mA -8 mV
DAC Output Switch Leakage DACOUT_ switch off -150 +150 nA
DAC Output Capacitive Load (Note 5) 50 pF
DAC Output Settling Time 50 us
DAQ Power-Supply Rejection DACPSAR DC . . 60 dB
Ratio 100mV step in 20ns with 50pF load 40
DAC Differential Nonlinearity DACDNL grfycrggge— code from 07h to F8h, 0.6 106 | LSB
DAC Integral Nonlinearity DACINL SQCSSQL— code from 07h to F8h, 0.9 +09 | LSB
OUTPUTS (EN_OUT_, RESET, GPIO_)
Output-Voltage Low VoL ISINK = 2mA 0.4 V
Output-Voltage High (Push-Pull) ISOURCE =100pA 2.4 Y
1
Output Leakage (Open Drain) louT LKG | GPIO1-GPIO4, Vapio_ = 3.3V 1 PA
GPIO1-GPIO4, VGprio_ = 5.0V 22
EN_OUT_ Overdrive (Charge
Pump) (EN_OUT1 to EN_OUT6 Vov IGATE_ = 0.5pA 4.6 51 5.6 V
Only) Volts above ViMoN_
ET%;))UT_ Pullup Current (Charge lcHG._UP eéz:g_p:\qv\?r up/power-down, 45 6 LA
Fggﬁ;gﬁf;léc;own Current ICHG_DOWN \I?;;l:g_p:\év\?r up/power-down, 10 UA
INPUTS (A0, GPIO )
Logic-Input Low Voltage ViL 0.8 Vv
Logic-Input High Voltage VIH 2.0 Vv
SMBus INTERFACE
Logic-Input Low Voltage ViL Input voltage falling 0.8 Y
Logic-Input High Voltage VIH Input voltage rising 2.0 Y
MAXIM 5
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ELECTRICAL CHARACTERISTICS (continued)

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

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Vcc shorted to GND, SCL/SDA at OV or g "
Input Leakage Current 3.3V LA
-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 Bgtween STOP {BUF 13 us
and START Condition
START Condition Setup Time tSU:STA 0.6 us
START Condition Hold Time tHD:STA 0.6 us
STOP Condition Setup Time tSU:STO 0.6 ys
Clock Low Period tLow 1.3 us
Clock High Period tHIGH 0.6 us
Data Setup Time tSU:DAT 200 ns
Output Fall Time toF 10pF < Cgus < 400pF 250 ns
) Receive 0
Data Hold Time IHD-DAT Transmit 0.3 0.9 Hs
Pulse Width of Spike Suppressed tsp 30 ns
JTAG INTERFACE
-\I;glltég\e/lsy TCK Logic-Low Input VIL Input voltage falling 0.55 Vv
\Tlgllt'ag\éls’ TCK Logic-High Input VIH Input voltage rising 2 \
TDO Logic-Output Low Voltage VoL TDO | VDBP 2 2.5V, ISINK = 2mA 0.4 Vv
TDO Logic-Output High Voltage VoH TDO | VDBP = 2.5V, ISOURCE = 200mA 2.4 Vv
TDO Leakage Current TDO high impedance -1 +1 pA
TDI, TMS Pullup Resistors RJPU Pullup to Vpep 7 10 13 kQ
Input/Output Capacitance Ci/o 5 pF
JTAG TIMING
TCK Clock Period t4 1000 ns
TCK High/Low Time to 13 50 500 ns
TCK to TMS, TDI Setup Time t4 15 ns
TCK to TMS, TDI Hold Time t5 15 ns
TCK to TDO Delay te 500 ns
BC;E;/O TDO High-Impedance t7 500 ns
EEPROM TIMING
EEPROM Byte Write Cycle Time tWwR | (Note 6) 10.5 12 ms

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

Note 2: VyyL0o is the minimum voltage on V¢ 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.

6
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BT (EFFIE

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

Ve SUPPLY CURRENT NORMALIZED MON_ THRESHOLD NORMALIZED EN THRESHOLD
vs. Vg SUPPLY VOLTAGE vs. TEMPERATURE vs. TEMPERATURE
40 — . 1.010 5 1.030 2
Ta=+85°C~]_ | : 1008 £ 1.025 g
30 5 9 : 1020 :
30 L S 108 * S :
A (=2
Ta=1+25°C 2 1004 3 1010
25 —gpe—— AT E € -
z Th=-40°C =) 1002 = 1005
= 20 2 1.000 s ~ = 1,000 L~
= 2 09 |4 & 0995 e
15 = = 0990
= 0.99% =
10 = S 0.985
S 0994 0980
05 0992 2.8V RANGE, HALF SCALE, | :
: PUVTHRESHOLD | 0975
0 0.990 _— 0.970
012345678 91011121314 45 30 15 0 15 30 45 60 75 90 45 -30 <15 0 15 30 45 60 75 90
Ve (V) TEMPERATURE (°C) TEMPERATURE (°C)
TRANSIENT DURATION NORMALIZED RESET TIMEOUT PERIOD
vs. THRESHOLD OVERDRIVE (EN) vs. TEMPERATURE
160 = 1.10 g
140 I\ g 1.08 §
_ \ ES 5 1.06 -
2 120 \ 2
= = 104
=] =
2 8 N = 100 —
= N g
= N S 098
& 60 \ =
= N = 0%
E pn N 2
0.94
20 0.92
~\_--_-
0 0.90
1 10 100 45 30 15 0 15 30 45 60 75 90
EN OVERDRIVE (mV) TEMPERATURE (°C)
MON_ PUV THRESHOLD OVERDRIVE OUTPUT-VOLTAGE LOW
vs. TRANSIENT DURATION vs. SINK CURRENT
160 « 0.40 .
[ [ oeaume=16] |2 / // 3
14 T g 035 / g
Z 120 } £ o / -
= EN_OUT
2 100 2025 RN
£ 2 \/ // GPIO
S & DEGLITCH =8 S 020 / -
= : =
T 5 | | 5015
= = /
E DEGLITCH =4, 3 010
2 0.05
\ | DEGLITCH=2
0 ‘ ‘ 0
10 175 340 505 670 835 1000 01 2 3 4 5 6
THRESHOLD OVERDRIVE (mV) SINK CURRENT (mA)
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(Vce = 3.3V, Ta = +25°C, unless otherwise noted.)

OUTPUT-VOLTAGE HIGH vs. SOURCE OUTPUT-VOLTAGE HIGH vs. SOURCE ADC ACCURACY
CURRENT (CHARGE-PUMP OUTPUT) CURRENT (PUSH-PULL OUTPUT) vs. TEMPERATURE
6 2 2.70 2 1.0 °
% \ g 08 %
5 2 2.65 E) 5
g \\\ = B~ = = 0.6 =
= I = 2 04
S 4 S 260 d e -
m \\ i \ ; 0.2 -—-\\ L
2 < o
= = j<2}
S 3 = 255 L 0
g S =
= ,5' L %‘ -0.2
= 2 = 250 \\ 2 04
3 S S
1 245 -
\ 08
0 240 N 10
o 1 2 3 4 5 6 7 0 100 200 300 400 45 30 15 0 15 30 45 60 75 90
SOURCE CURRENT (uA) SOURCE CURRENT (uA) TEMPERATURE (°C)
FET TURN-ON WITH CHARGE PUMP TRACKING MODE
............ MAX6046 tocTt . MAX16046 toc12
""""""" A AT 2 AR
Ll I VEN_ouT_ BRI

10V/div

© NS4
o

; L VSOURCE .
B :H‘%::::?:::: 2V/dIV 1V/dIV
ol —— oV
e Topan
Lo : : T 1A/div v
0A
20ms/div 20ms/div
TRACKING MODE WITH
FAST SHUTDOWN SEQUENCING MODE
MAX16046 toc13 MAX16046 toc14
ﬁ Tl p— T T T
INS4
st 1
S I Sl d
./|N51. ................. o
e |
20ms/div 40ms/div
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(Vce = 3.3V, Ta = +25°C, unless otherwise noted.)

DACOUT_ VOLTAGE

MIXED MODE vs. TEMPERATURE ADC DNL
MAX16046 toc15 1.30 T © 1.0 =
8 T 0.8V 70 1.6 RANGE 8 z
» 128 I"DACOUT_ VOLTAGE g 08 g
126 |-ATHALF SCALE g 06 g
= 1y _ o4
(ds) [aa}
= 12 3 02 i i !
6 —
Wy =, 120 =
S 118 8 02
gt S0 T
S 116 0.4
114 06
w 112 08
110 410
e 45 .30 15 0 15 30 45 60 75 90 0 128 256 384 512 640 768 896 1024
TEMPERATURE (<C) INPUT VOLTAGE (DIGITAL CODE)
INTERNAL TIMING ACCURACY
ADC INL vs. TEMPERATURE
10 - 105 o
08 g 1.04 g
06 ] x 103 z
04 g 102
8 02 fo) -t g 101
= @ —
= 0 3 1.00
o \ 5
S 02 2 0%
04 S 098
=
-06 097
-08 096
10 0.95
0 128 256 384 512 640 768 896 1024 45 30 415 0 15 30 45 60 75 90
INPUT VOLTAGE (DIGITAL CODE) TEMPERATURE (°C)
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13 13 RESET Al E R S
14 14 A0 475SMBusHbtit, PORBFRAFHMINE . Y iEHe 20T, AOW DI, DBP. SCLk
SDA, DUZE AR, 1652 PC/SMBus 25 H 1714 L1555 .
15 15 SCL SMBus & {1 £ A .
16 16 SDA SMBus 8 1750 - W i A/
17 17 T™S JTAG AR = 4
18 18 DI JTAGIIR B A -
19 19 TCK JTAG R .
20 20 TDO JTAG L ECHE i s
21, 40 21, 40 GND i, F A B GND R E — .
22 22 GPIO6 T A/ . GPIO6FIGPIOS B B T IR s HEMe it . & MR i sk T & 1100
Ihfk. GPIOSH] DAL & 4% 1k A(WDI), GPIOGHD & J& | 1JukiH (WDO). Xk
i A\ AR AT DU B A A6 BT T RE, 3@ EEPROMEC & GPIOSHIGPIO6, iE2%
23 23 GPIO5 1A B
o4 o4 EN BB A . R K TF0.525V (SRR TR A L IR RE T A i i . 4 EN FRREIR T
0.5V (MERIE), fil & oeWid e, Frg i gist k.
DACOUT1— DACHiH!, DACOUTI-DACOUTS 2 #R8 1 DAC Y4t . it fit B 25 47 #8i% B DACOUTI1-
25-32 25-32 DACOUTS DACOUTS G Bl . ¥ DACOUT_S4M4RDC-DCHEHgekili, FTLASCIMG Y. R
A, EAEEREDACOUT 4t .
DACOUTe- | DACHiit, DACOUT9-DACOUTI2E P #ES RLDAC (ki . i fic & 25 7 i 1% & DACOUTI-
33-36 — DAGOUT12 DACOUTI2RYFEFE . ¥ DACOUT_54MEFDC-DCE e AR, T LScBlw &84 . ik
AMEH, WEAEEEDACOUT i -
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MAX16046 | MAX16048
37 37 ABP PR R 55, SR A — A PR L 206 ABP 3% # 2 GND.  ABPXMAX 16046/
MAX 16048 (1 PN FPEL S AL L, R 22 F ABP AT 41350 L% ik P
38 38 Voo FLRRIA , SR — A 10pFRg & LA Ve 25 8 2 GND.
P ERE T LU 25 B, SR — A PR R FL 294 DBP 2% £ GND. DBP N EEPROMAFfiti#i¥ «
39 39 DBP P PR (A PR, 4 ) G R e G O PR AT R, PR SR AL T S
#RUADBP A& %, ANEEHDBPX AL fa] #hF0HL % L L
i A/ 1. GPIOL AT DARE & B i A . AT I ERIR BRAGR [ A2k . IR/
41 41 GPIO1 fg%ﬁ%ﬁﬁﬂjﬁmﬁ/i&&ﬁmﬁm J# 3t EEPROMMC B GPIO1, i%2:3% i [ A /b it
{5
I A A/ 2. GPIO2 ] DIRC & N IB A A . AT BRI (908 (R AG 2 . IRt
42 42 GPI02 RS e R R A S 0 O . GPIO2 L v] DAC & % FHI MARGINUPH A, it
EEPROMt & GPI02, 152 % 1 i A/ Hi5557 -
i A A/ 3. GPIO3 AT UKD B B i A AT PR ERIR B0 R [ A2k . TR/
43 43 GPIO3 i T i B /AR A A i O . GPIO3 ] DATC & 4% FIYMARGINDN % A, 383
EEPROMit & GPIO3, &2 % i i A /5 Hi5557 -
i A/ 4. GPIOATT UFC & 38 S A 1T PRI ER AR [ R MIZR . FF /A%
44 44 GPIO4 WS ey SR S i O . GPIO4 th AT DAFC B WA LS 20 F3h & 4, MR,
i3 EEPROMEAC & GPIO4, 155 % 1 i A /4 154 .
EN OUT1— Fii, EN_OUTI-EN_OUT6 W] DA% B Al e HL T A /A L VA R 48, TF IR sl i
45-50 45-50 EN OUT6G XEEPROM #1740 #%, #EN_OUTI-EN_OUTOHC & Jy s i 25, it v T ol g A
- HLESV (Vvon_ + 5V). EN_OUTI-EN_OUT4 1t A LA AT I FFBR 57
EN_OUT7- N . y . s , .
51,52 51,52 EN OUTS Hi, BN_OUT_AT DA% & AU B A 5w A RGE E, JFIR s
53-56 — Es—ggﬁg St EN_OUT_ W] DA% B R0k iy S /s v A OB 4, TFIR St
BEARE, NESESE EOND. FEANBIEGND, EPAl LRSI BB A9V, 42 BAE
- - EP REHUE M 3 B
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1218

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

5| i B (%)
Bl
TQFP A IhgE
MAX16046 | MAX16048
ADC W e B A . B e B A A A B & — IN_RADCHIATE R, RS- E A
1—7, 10 1—7, 10 MON1—MON8 ADC%X?%&, ﬂuﬁﬁIQCﬁITAG*%Diimo
ADC Wi H R A . 383 it B 27 AR 28 B ADCHI AJGE, MRS 5 AADCHAER,
11-14 - MONS-MONI2 |y 1 3 3 2C ok ITAG B2 11 L.
8,9, 15, 25, 8, 2'51;;5’
33, 48, o N.C. WHERE, RMEEEE.
19 64 38-41, 48,
’ 49, 60-64
16 16 RESET I aCEA T
17 17 A0 475SMBusHifilt, PORBFRAEMIE. YR 220, AORRI4Eh. DBP. SCL{
SDA, DU B ARG, 12 % PC/SMBus #2517 L1355«
18 18 SCL SMBus & {7 s it A
19 19 SDA SMBus 5 17 B0 - I 46 A/ i -
20 20 T™S JTAGIA AR A i+ .
21 21 DI JTAGIM L E A -
22 22 TCK JTAG T
23 23 TDO JTAG A CHR i
24, 45 24, 45 GND .
i A . GPIO6FIGPIOSHC B oM FFim s i b . & s s & 110
06, 27 26, 27 GPIO6. GPIOS IhAE. GPIOSH] DIAC & N7& 1% A(WDI), GPIO6H: & N7& 1Sk (WDO). XL
’ ’ ’ A AT DUEC R A T R R T TR, EEPROMBC & GPIOSHIGPIO6, &%
2 5 A S Y
o8 o8 EN B REST A . UK T0.525V (B EME) TER A HL R RE AT A i it . 4 EN T FREIK T
0.5V (LRI, flk Wi A8, e wigk ok .
DACHiH . DACOUT1-DACOUTS & N #F8 i DAC K4 . T i & A7 17 A X E
29-32, 29-32, %@CO%TT‘— DACOUT_[53tH . 4$DACOUT_55M8DC-DCHEHe B, AT LLSTHUM R 5 .
34-37 34-37 COUT8 | st KR, % R334 DACOUT_Hith .
DACOUT9- | DACHiith. DACOUT9-DACOUTI2 A #88 i DAC it . i e B 27 77 4 1% B
38-41 — DAGOUT12 DACOUT_KJTEH . ¥DACOUT_54MHDC-DCHEH AR, 7T LSl 8181 .
TR ARMEH, EAZEEREDACOUT i .

MAXIMN
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MAX16046/MAX16048

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

5| i B (%)
Bl
TQFP &M Ih&E
MAX16046 | MAX16048
BB RADUE TR VR T g i, SR — N PR S 245 ABP S5 % £ GND. ABPXY
42 42 ABP MAX16046/MAX 16048 ) PN FFFELIES (LR, 4 AT A2 i Hh G & O BT 3R ASE, kg P R FEL A
SRR . R ABP XA A1 R B L FL
43 43 Vce HLREIA, R — 1 I0pFR & LA K Ve 35 4 £ GND.
PR L IR R A A L, R — AN P e HL 296 DBP 32 % 2 GND. DBPy
44 44 DBP EEPROM T i 5 Fl N #F 2 $ FEL B (AL HL . T AT HESR S R #LADBP A 2%, REHIDBP X
AR S EL B AL R
A A S 1. GPIOL AT ARC & W TTLA A . AT P PRI R AR [ A 2k . T iR/
46 46 GPIO1 R SR R s i b O /A S S O . B EEPROMC & GPIO1, 52 % il % A/
RSy
A/ 2. GPIO2 RS DARC & W TTLA A . T P PRIR B 3R [ A 2k . T I/
47 47 GPIO2 A B34S 7 B B R AR e s 1. GPIO2th W] LA A % Fl Y MARGINUP
Hi A, 33 EEPROMI &GPIO2, &% 4 JHE A/ R4y .
T A 3. GPIO3 RS ARC & W TTLA A . T P PR 3R [ Ak . TT I/
50 50 GPI03 A e P S 7 e LD BT U /A T e LE o 11 . GPIO3 A PARE & 4% (1 MARGINDN
Hi A, i3 EEPROMI & GPIO3, &% 4 fHi A/fi HiER5y .
I8 4 A/ 4. GPIOAT] DIBE B N TTLA A . FH TP BRI B (3R AR IR . T/
51 51 GPIO4 A% I i ) R U/ 990 0 1 . GPIOA AT AR & S (6 L P 2 F 3
S iMR. ifitEEPROMPEC B GPIO4, 1% 2% i i A /6 iRy .
EN OUTH firtt, EN_OUTI-EN_OUTG Ay LA B Al L P 2R HL T B0 8 T IR s
52-57 52-57 — - i . WEEPROM#EAT4RAE, KEN_OUT_[ic & M far 25, %t & T o i A
EN_OUT6 HUFESV (Vi + 5V). EN_OUTI-EN_OUT4 i AT LA f T AR ER B
EN_OUT7, N e Y
58, 59 58, 59 EN OUTS Frd, EN_OUT_ AT DAY & AU H A 2 P A 08 5 Rl s s .
EN_OUT9- N N e A ST s . .
60-63 — EN OUT12 Hidh, EN_OUT_A] RAis B AU A 250 & PR S8 . IR S i i
_ _ EP RS, NEERE R GND. FBL4MEFEGND, EPA] DL BB A AOME T, 5 o Bih

RETT. AREACE AME R E R el

14
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1218318/818 18 EEPROM Al RIEZ & TEEE,
eMIEZ kY EEF 77

<Y
THEEHEE
Vee
MAXIN
MAX16046
MAX16048 FAULTT
N — 3 AU
> <R
VIHEN — > LOGIC MARGIN _
B | MARGINUP GPIO1
_ DIGITAL COMPARATORS > _ MARGINDN GPI02
NONVOLATILE -« o
— FAULT EVENT A \ 3 GPIO3
LOGGER |« WATCHDOG | g
R I S TIMER WDO__ .l = GPI04
1 : (,2
MON{— : ! FAUTPU GPIOS
VOLTAGE 10BIT ! - INS1 —
MON12 SCALING o Bl L el ADC || THRESHOLD | GPI06
(MONt-~ AND MUX (SAR) 11| REGISTERS | | REGISTERS | | CLOSED-LOOP NSZ
MON) : ! TRACKER ~ [INS3
. ! INS4
it TRACK AND ! DAC AAM :
DACOUT12 < ) ! REGISTERS 1
(DACOUTI- HOLD 8BITDAC | j REGISTERS ! \
DACOUTS) ! |
A / EN OUTI- EN_OUTI-
[ L » ENOUTA EN_OUT12
EEPROM 3 SEQUENCER . (EENN—OOUUTB*
REGISTERS > a2
> RESET
12C SLAVE
NTeREACE JTAG INTERFACE
GND A0 SDA SCL TMS TCK TDI TDO
(') MAX16048 ONLY,

MAXIMN 15
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MAX16046/MAX16048

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

BB (AT Fa A8 F T EE)

T BE LRI 297E 77 A i I FE AR 2. G120, 1OFB[3:01CRALIE A 15 ()T =7 s 19 5 3 (7 2] 017 .

Pl HER AR
ADCH5 445 W ANADCHMLZE SR . IEH TAEWIE, ADCHEHBES AKX MHFFR. HafFa0Fh£rllh
(FF A7 4%100h Er17h) £ ADC i A5 I (MON1-MON12)..
R L AR S e T W a3 R T PR B e
. (2 17 52118h % 119h) FL R BB AR R AL RS R R TR AR
GPIO % S e
(27 2r AN % r1Bh) GPIORAHE, AT | S35 #l4 — GPIO R A
DAC fii fig e " e
(%:ﬁ%%rmh%rmh) DACHI i # i, = HIDACH H 4 = B BUE R £ DAC.
. DACZF 77 4% s g St} ;
ik (2£472100h % 10Bh) DACRIL 17 s, W B & —DACHHIH .
ADCH Fl 4% i AL S FET, G W AL P
(2 BO0Fh F 11 1h) ADCH A VS, 2R84 A HE VS T .
DACTE ] e SR e TR, o
(2478190 % 114h) DACTEFEIEHE, 1% B —DACH: H 1 ETEHE .
RESET HI st RESET HIFAULTI-FAULT2 i it & . 1% & RESET. FAULTIMIFAULT2 iJ%i I fg,
(ZF 7451150 % r1Bh) LR EAT TR T 0 — B A .
GPIO W4 A LB S F 4. GPIORLE AFhE MM A IR IR A . HER
(%77 %r1Ch £ 11Eh) W BT IRE I B AR . B E A . ARLY ARRE DL R T
AT PB4 S 58/ F i A(INS_) .
A g G g RER AT, RS O MR A RS T AR TR e
(B AERRrIFh 2 122h) EN_OUTI-EN_OUT6 A fit & A H fr % 47 i, EN_OUTI-EN_OUT4 I8 v it & N PR BR B
LN T A TRR B A FEAI R RTIBR , ADCHE #8455 517t e B F R R R I TR A7 b
EEPROM (1 48r23h F rd6h) MON_# it TR, il & i dg 7w
AR BB ARUAE R AR SRS EAE TAF . MR AUE s g 3h iRk, A shE i e o ik
(ZF #4414 Th Z 14Ch) (r4Fh). fd FARF 17 25 r48h T rdCh e fil & i B 1 7 A T IR 25
Software Enable Fl# & 1 17 ifi A2 77 #r4Dhi% & Software Enablefi;, PEEETE TR /AL K. HRE/AE - # &
(3717 #%14Dh) VAT FHRE/ZE BT AR e S A
s ol SR AT .47 81500 ErSan AR QOps E169), T8
b1 1SEh % 163h) rS4hfd BE/AE (1 BT HLIR ) S HE T
EI1YI6E 0 A T
(131550 fit & GPIOS FIGPIOG I & 1A Bk .
DACH; H#4 # J/ 35 L Hic & N R R, DACHT H BT Bk T GPIO2FIGPIO3. 37 17 #r66h £r71h T2
(747 25 166h & r7Dh) EE, FERThEDh AT R & .
B{ERESEE S A W R (1 ADC 4 2 LA e FELVRRR AR . & A S BB, Pl o SR SRl
(754725100 £ rOEh) SEIXSEH(E
EEPROM Fi F*EEPROM
(3 77 2219Ch 2 rFFh) Jii * EEPROM.
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121818/8181E EEPROM Al BIE R 45 & FE 28

L

e TIE

MAX16046 fix 2 ] [6] i & B 12 8% RS0 T, MAX 160485 %2
AEMR RAE L. HEhE, WMRENERHET, Software
Enable (i # & ‘07, W2 EE FAIEIH LIS — B A .
24 B AT AR LI, 10452 ADC 45 W I ) 5401 Fi, s
O ECEL R, AR MR F ST ZHE S
BT — KB (R K S.3ns), WERZHEH G KRS
e 3 AN R R TIBR #E AT LL s . 2 i 4 45 L8
WE BT IRRI, AH R A9 5 e ml DA N & A ks . o] DUAR
2P A G B B . A, AT DO SRR E AT
BB, DUk dE Sy bl st 4, 103 80K T A ks (5
B H3I5 AEEPROM, FHXIHHE#HTERY, LIBH IR A
BERR A .

MAX16046/MAX16048 [&] i § At 12C/SMBus FIITAG & 474
[, FATiin 25/ 25 FIEEPROM, AEAa7 i H e {5 — Fif
P . o0 Tk ak e O X N FAE AR R U R R, I
2% PC/SMBus #2517 # O ITAG B 17 07585y . 4%
PR3 T, BRI 2CFIITAG AT A #5517 ) .

T RAMZF 7 25 7EPOR (L HLE AN A BN E N 0.
MV eeik F12.85V (F KAE) I K 8 (UVLO) TR s 7= A=
POR. PORHY, #HMFriaEashHEriafE. ERshHridfE
W, BRI A WA A LLB 1R aa e ke, EEPROM N
REHB % EMF A4, B, Reg@dpirEn
P MAX16046/MAX16048 . J3 3hid FE 45 S2mf ]y 1.5ms,
WG A et 4%, #ETIEH T/ . RESET/E /A shid fEHh M1k
HF, HERITERUE, B I E TS B ]
PRIE FBI IIE, FEBE 9 ME IS S P R SR B 3
ZhiAME, GPIO. DACOUTHIEN_OUTH &S .

MAXIMN

e tIF 5 KB & 17 ax

155 EEPROM

MAX16046/MAX 16048 7 fifi i X 43 B3N S2 T 1A, BRI TT
] FH POR A A BRIN 8 B HEAT 168, &7 R IT A ThRE I L
B, PRI S A ADCE 2 K. GPIOH A Fl%i Hi 2
sl RDACHHRENL . f)5, EEPROM ME A& T A 17
fiff (1 TC B A5 8 DA B R A7 1) T B 53080 F0 R P s SCBHE S i
B A AR P — A AR T RE I A B,
TERAT it #Ed, EEPROM (rOFh % r7Dh) g 18 25 & i %
RN T (OFh 2 17Dh).  BKIA 1T (9 35 77 25 r00h 2 rOBh &
A DACH H L E 77 8%, FEPORMFE AN ‘0’ . EEPROM
T 1) 25 77 #5100 25 rOEh 1 15 1 1577 ) e e ke 3 -

T JTAGHIZCH: OV In fir A 34 WU . 4 — 2 1 $ it
PRI — T A 4

* 98h(I2C)/09h(JTAG)— #2477, 99h(I2C)/0Ah

(JTAG) Y1 51| 2 A T

* 9Ah(I2C)/0Bh(JTAG)—]#: #IEEPROM T i, 9Bh(I2C)/
OCh(JTAG) V)4 21| £K A TU ] .

152 % PC/SMBus #2171 8 JTAG # 17# LIF 57«

iR
Ve MER3V % 14V g B MAX 16046/MAX 16048 fitH,, %
A=A 10pF AN Ve 52 i 2. /> P BB % 2% ABPATI
DBP A £ 14 BB U 7 L i it L, AN ZE FHABPHIDBP A
HNEREL K (L EE

ABPE2.85V (MLEUEFEE A%, P BRI L B FIDAC Hii
HHERL . SR — > TpF R i B A K ABP#ii ) 25 # 2 GND,
FL R AT R SRl g R 2%

DBPZ P #F2.7V (M IEE)FEHEAS, EEPROM AT HL % F
DBP{LEE. Fr i E #LADBP W& %, Y nl 4ufi ki
T & O BT 2% i ESE, DBP Ay P T R A 2 4 AL ACER
F A —AN 1P R 28 B 254 DBP#ir HH 55 4 £ GND, LR MR
ARESEIT AR IR 2.
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MAX16046/MAX16048

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

eI Z XU EET Far

fE5E
AT TF A HE P BR B F E RE M TN B E . ENFR R UK T
0.525V, r4Dh[0]# Software Enable (i 420 &N ‘0°. %
BT A% I M I D BB, K ENFL £ 0.5V PLF 804 Software
Enable (i &) 17, HSHRIFRRAMEREMEE. W
R EN, 5 H 4 2 ABP.

R 1. EEPROM# - {EREET B

IRAE F R R & AR R, EN_OUT_ % 4 57 Bl G187
HENMPRETC K. R TAEFEA B, fil & ENEL
filh & Software Enable (i RI ] {EFRBI R A, — HFERE
TH 2R 0V E 3 J B

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
3 0 = Watchdog timer is in dependent mode
1 = Watchdog timer is in independent mode

[7:4] Not used

BB JEH A

MAX16046/MAX 16048 $2 44t #5102 ADC H T M M MON_
HLEH A, PIERZ 16 5 T4 U6 21 M 0 12 36 g A 10— %
ST R — U 0 Bt I B 100s (MU (E), 450 SR BRI
KA N8 3ps. B2 LA MAE LR, 1007 ADCH AL
AR, RS R R T A . ADCH
Wock AT GEAE D R VU 3 A7 2§ r00h £ r17h ), Al 12C
BITAG F A7 LB ADCH L 1. 152 % [2C/SMBus
FER BT OSITAGHE TR OFSY, T Vi Y& 7T
ipRESAIIFEP SN

MAX16046$2 {12 #& % A MON1-MON12 i F Hi /& Wi
MAX16048 #2 {18 % iy AMON1-MONS T Hi JE i, a]
PATEAF A7 45 10Fh 2 r11h (2 W3R 2) s B & 8% 4 A 10

18

Tl . YMON_ACE FFAE N 11 B, REMMON_H
JE, WARHATH, ZEE A SE XA L,
T 468 T FB R RS TR 18] . 53 0% A S BB ) SF i &% e P
R

A W B = AP gRAE TR A . REFITE ]
R, ATDAFEc4Dh2]H ¥ i B I R ESGE TR . 52
RSy, T R AT R TR B M EAE R . AT
FHHER Y NS FAT 58 . 1007 ADCHY 8 7 MSB #% e
GRS E. RIEMTR#EFTL.

YT B R 15 5% DA B AT AT s A i, MON_
BN B R E R . E B % HEFESY, T A
ACMON_faf A RIS B .

MNAXIMN




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

FR2. B\ MEE B FNfERE

REGISTER/
EEPROM BIT RANGE DESCRIPTION
ADDRESS

MONT1 Voltage Range Selection:

00 = From 0 to 5.6V in 5.46mV steps

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

10 = From O to 1.4V in 1.36mV steps

11 = MONT1 is not converted or monitored

MON2 Voltage Range Selection:

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

- 11 = MON2 is not converted or monitored
0

MONS3 Voltage Range Selection:

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

10 =From 0 to 1.4V in 1.36mV steps

11 = MONS is not converted or monitored

MON4 Voltage Range Selection:

00 = From 0 to 5.6V in 5.46mV steps

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

10 = From 0 to 1.4V in 1.36mV steps

11 = MON4 is not converted or monitored

MONS5 Voltage Range Selection:

00 = From 0 to 5.6V in 5.46mV steps

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

10 = From 0 to 1.4V in 1.36mV steps

11 = MONS5 is not converted or monitored

MON®6 Voltage Range Selection:

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

“on 11 = MONS is not converted or monitored

MON?7 Voltage Range Selection:

00 = From 0 to 5.6V in 5.46mV steps

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

10 = From O to 1.4V in 1.36mV steps

11 = MONY is not converted or monitored

MONS8 Voltage Range Selection:

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

10 =From 0 to 1.4V in 1.36mV steps

11 = MONS8 is not converted or monitored

MAXIMN 19

8Y09 L XVIN/9Y09 L XVIN



MAX16046/MAX16048

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

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

REGISTER/
EEPROM
ADDRESS

BIT RANGE

DESCRIPTION

11h

[1:0]

MON9 Voltage Range Selection*:

00 = From 0 to 5.6V in 5.46mV steps

01 =From 0to 2.8V in 2.73mV steps

10 = From 0 to 1.4V in 1.36mV steps

11 = MONB9 is not converted or monitored

[3:2]

MON10 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 = MON10 is not converted or monitored

[5:4]

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

[7:6]

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

*XFEMAX16046

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

P RRAF il A% DUH & A ADCHAREE R AT A IS WARS). X ADCHHRGIRF A HAEIT AN = A7 8 00h, PUATEHfE 3h
LA ar A TSI A PR . RIS S n, XEE AR AEELL.

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

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

R3. ADCHHETFR

EXTENDED PAGE
ADDRESS BIT RANGE DESCRIPTION

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

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

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

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

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

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

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

07h [7:6] MON4 ADC Conversion Result (LSB)
[5:0] Reserved

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

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

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

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

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

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

OEh [7:0] 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

*(EMAX16046
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MAX16046/MAX16048

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

BN SR i SR PR BRI 9 [ BB AL(INS) . 4
e I, GPION P s ettt . #5364 5365105
GPIO1-GPIO6 & 7] % % A% . GPIO1-GPIO6
L oo HrIChriER, T #HALEGPIOI-CPIOGH AN .

wl A B0 g A DSBS A S

=4 BRIOMEF =&

REGISTER/
EEPROM ADDRESS BIT RANGE DESCRIPTION
[2:0] GPIO1 Configuration Register
1Ch [5:3] 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. GPIOH#ER L E
CONF'SH_';AT'ON GPIO1 GPIO2 GPIO3 GPIO4 GPIOS5 GPIO6
000 INS1 INS2 INS3 INS4 — MARGIN input
001 Push-pull logic | Push-pull logic Push-pull logic | Push-pull logic | Push-pull logic | Push-pull logic
input/output input/output input/output input/output input/output input/output
Open-drain Open-drain Open-drain Open-drain Open-drain Open-drain
010 logic logic logic input/ logic logic input/ logic input/
input/output input/output output input/output output output
011 Push-pull Push-pull Push-pull Push-pull Push-pull Push-pull
Any_Fault output | Any_Fault output | Any_Fault output | Any_Fault output | FAULT1 output | FAULT2 output
100 Open-drain Open-drain Open-drain Open-drain Open-drain Open-drain
Any_Fault output | Any_Fault output | Any_Fault output | Any_Fault output | FAULTT output | FAULT2 output
101 Logic input Logic input Logic input Logic input Logic input Logic input
110 o o - - - Open-drain,
WDO output
MARGINUP MARGINDN J— . Open-drain,
1 - input input MR input WDlinput | =RUCTPU output

W " R R GPIORL &, AZEH GPIOR & X 261 .
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FBJEBREZ TY(INS_)FA
GPIO1-GPIOATL & A B fiAs: I i) 3R [ 5 A(INS_), HT-H
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_, FH#=#HIHEN OUT_HE. E¥ TIERST, &
HEINS_H R PR B AL H B35 ) H YR R 4 A LR
B AT DA A R 4R DL R INS_ % MON_ HAL U5t %

e tIF 5 KB & 17 ax

INS_3% et a] LU/ P PR R B8 18 19 100Q Rz, ANSRINS
B, WA AR . 1% E r4ER[7:4] A AH AL
FERE NHLINEE, 1ESH K13,

1BHZBEH N/
Al L GPIO1-GPIOG6 L & ki Fi i A /4 H . FIVE S i,
Wit rlAWE AGPIO; MIfER AR, MrIBhitBusE . %
franrlBhoy LR 74, 1S % £ 6K T GPIOTE N B i
N i SRR B AR AE RS Ahfllr 1 Bh AL T
B, HIb, BEiR EEPROM 2E % .

HITIRR, 15275 HIER AR B0 -

6. GPIORI% N /& H 37

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

A 1 = GPIOS is a logic-high output

[3] 0 = GPIO4 is a logic-low output
1 = GPIO4 is a logic-high output

[4] 0 = GPIO5 is a logic-low output
1 = GPIO5 is a logic-high output

[5] 0 = GPIOS6 is a logic-low output
1 = GPIOB6 is a logic-high output

[7:6] Not used

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

[1] GPIO2 logic-input state

1Bh [2] GPIOS logic-input state

[3] GPIO4 logic-input state

[4] GPIO5 logic-input state

[5] GPIOB6 logic-input state

[7:6] Not used

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

Any_Fault#ti FEFNTE B R, fl ok SRR . AR 15h 2

GPIOI-GPIOAT DAL & W SHABMI X IO IR HL A R by r18hIR EFAULTIMIFAULTZ ARRUR TR E, 155
BT IR . AR R . SRR TR, FRT.

X L H A Ml K A

T SR e i B T 22 BEMONL, 24 — B 50 % i MON_ i
PR B 9 1D PR PR AR, K A e s A e

FAULT1FIFAULTZ2

GPIOS #MGPIO6 43 I HC & 4 % FH I i b i 4 FAULT1 AN
FAULT2. M FRrEEMHA, BB —RE LR E. R

R7. FAULT1FIFAULT2% H it EFfHEE =

REGISTER/
EEPROM BIT RANGE DESCRIPTION
ADDRESS
[0] 1 =FAULTT is a digital output dependent on MON1
[1] 1 =FAULTT is a digital output dependent on MON2
[2] 1 = FAULTT is a digital output dependent on MON3
15 [3] 1 = FAULTT is a digital output dependent on MON4
[4] 1 =FAULT1 is a digital output dependent on MON5
[5] 1 =FAULTT is a digital output dependent on MON6
[6] 1 =FAULTT is a digital output dependent on MON7
[7] 1 =FAULTT is a digital output dependent on MON8
[0] 1 = FAULTT is a digital output dependent on MON9*
1 1 = FAULTT is a digital output dependent on MON10*
2] 1 =FAULTT is a digital output dependent on MON11*
[3] 1 =FAULTT is a digital output dependent on MON12*
(4] 1 = FAULTT is a digital output that depends on the overvoltage thresholds at the input
16h selected by r15h and r16h[3:0]
(5] 1= FAULTT is a digital output that depends on the undervoltage thresholds at the
input selected by r15h and r16h[3:0]
(6] 1= FAULTT is a digital output that depends on the early warning thresholds at the
input selected by r15h and r16h[3:0]
7] 0 = FAULTT ?s an act?ve—lolw digit_al 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
171 [3] 1 = FAULT2 is a digital output dependent on MON4
[4] 1 =FAULT2 is a digital output dependent on MON5
[5] 1 = FAULT2 is a digital output dependent on MONG
[6] 1 = FAULT2 is a digital output dependent on MON7
71 1 = FAULTZ2 is a digital output dependent on MONS8

24

MNAXIMN




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

R7. FAULT1FIFAULT 2% H fit & #0148 = E 2= (4E)

e tIF 5 KB & 17 ax

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 = FAULTZ is an active-low digital output
1 = FAULT2 is an active-high digital output
X EMAX16046
/& _F B (FAULTPU) MARGINUP, &£ ZFF#5r72h £1r7Dhi% & K DACOUT_

GPIO6HE % g “ e b FL ™ it IF i 48 7 b AL sl G W o
e AR . FEXSIRZETS, A EN_OUT_HLEHEHL
K, HePEEHE A7 %2 4E 5 KR EEPROM, 65 % AT

MARGINUPFIMARGINDN
¥ GPIO2 MIGPIO3 43 Bl Fid B A 38 K 44 & (MARGINUP) Al
/N & (MARGINDN) I 74 A, S EEHIIGE. i
{E MARGINUP, #I /% MARGINDN, &+ F45r66h &
r71h i H P DACOUT_HL EfH; $ /i MARGINDN, #i 5

#&8. MARGINUPFIMARGINDN I g&

i ; % MARGINUP HIMARGINDN [F] i+ 4 i sl A%, k4%
A 200h B r0Bhi%k B M DACOUT _{l. {E5% HEW 2
RSy, TR B EDACOUT Kt ka5

4 GPIO2 FIGPIO3fit & A4 J 8 HE, f e {14 HiHs B
W, WIIRE(Z WL#S). *iMARGINUP { MARGINDN #
i, DACHIH PR H LW, MEm BT, *
I DACTH el R 77 B 5 DAC# BE A7 7 #5 (r1Ch #lr1Dh), &
%% MARGINB 3 %48 5 D RE (19 i %

MARGINUP MARGINDN DACOUT
(GPI102) (GPIO3) DACOUT REGISTER USED SWITCH STATE
1 1 DACOUT registers rO0h to rOBh Depends on r1Ch, r1Dh*
1 0 MARGINDN registers r72h to r7Dh Closed
0 1 MARGINUP registers r66h to r71h Closed
0 0 DACOUT registers r00h to rOBh Depends on r1Ch, r1Dh*

*7F: rIChlIrl Dy T4 R T .

MAXIMN
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MAX1 6046/MAX 16048

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

eI Z XU EET Far

GPIOGHL & Wk HL B 2 I MARGIN i A . 47254L (1) R4
EEE&E?TZF}?l‘]BEZﬁﬁHMARGIN%EiJJWE&EEﬂF Ay
DL G & AR (55 . IEW T/EN, KB MARGINHK 3K
LT

MARGIN# R 5 r4Dh[1] & "1 I, {3 E# & I 55 2 g

FAULTI. FAULT2. Any_Fault #lIRESET i & 78 24 Ak 25 .
TR A H R b 20, RO SRR

FEHEL(MR)
GPIOARC B N RHC-F AR TS AL A, MR. FMRYKZ)
AAKHL T, fill X RESETHE fi. MR MK HT- Bk 25 5 2 -
J& , RESET{EJIT 3845 1 52 {37 i Ik Jo] 39 A 470 0 £ 15 I Pl -
KT AR AL I VEAR (5 E.11 275 RESETHR ) -

%£9. EN_ OUT1-EN_OUT12fit &

&[T/ )\ (WDI)Fi% 4 (WDO)
Br1Eh[1:01F1 % 77 8 r1Dh[7]13% B N ‘1107, H & GPIO6 K
WDO. % ErlDh[6:4]% ‘1117, Bt E GPIO5 ) WDI. WDO
SEREPAER R I B E, LT &1 En 2% TE
VRGBS % &1 T ERT #5853 -

Al 45725 4 (EN_OUT1-EN_OUT12)

MAX16046 8 # 12 8% vl i fe i i, MAX16048 (345 8 % n] i
T . 5 Sk Y AE A% % 4% 2 DC-DC 5, LDO HL I Y {# AE(EN)
A, WA AFE SRR ER A X e i R R e 8
IXMOSFET (MR . m 26 09 % s e & 4% AIRH P R0k
AR, TFImE R i . EN_OUTI-EN_OUT4 4 n]
DUFC & MRS, EN_OUTI-EN_OUT6 A] FAE F a7 28
H, WA RETIRE . A7 A rIFh 2 r22h it & i
% THCEEN_OUTI-EN_OUTI2 (0 #41{5 BiE 5 %39,

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
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% 9. EN_OUT1-EN_OUT12fd & (%)

REGISTER/EEPROM BIT

ADDRESS RANGE DESCRIPTION
[0] EN_OUT3 Configuration (MSB)—see r1Fh[7:6]
EN_OUT4 Configuration:
000 = EN_OUT4 is an open-drain active-low output
001 = EN_OUT4 is an open-drain active-high output
010 = EN_OUT4 is a push-pull active-low output
[3:1] 011 = EN_OUT4 is a push-pull active-high output
100 = EN_OUT4 is used in closed-loop tracking
101 = EN_OUT4 is configured with a charge-pump output (MON4 + 5V) capable of
driving an external n-channel MOSFET
110 = Reserved
111 = Reserved
20h
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
[6:4] 011 = EN_OUTS5 is a push-pull active-high output

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

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

110 = Reserved

111 = Reserved

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

EN_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

EN_OUT?7 Configuration:

00 = EN_OUT7 is an open-drain active-low output
21h [3:2] 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
EN_OUTS8 Configuration:

00 = EN_OUT8 is an open-drain active-low output
[5:4] 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
EN_OUT9 Configuration*:

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

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

[1:0]
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eI Z XU EET Far

#9. EN_OUT1-EN_OUT12ft & (£)

REGISTER/EEPROM BIT
ADDRESS RANGE

DESCRIPTION

[1:0] |01

EN_OUT10 Configuration*:

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

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

3:2 01
22h [3:2]

EN_OUT11 Configuration*:

00 = EN_OUT11 is an open-drain active-low output
= 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] 01

EN_OUT12 Configuration*:

00 = EN_OUT12 is an open-drain active-low output
= 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

“(RFEMAX16046

R E
EN_OUTI1-EN_OUT6 o] DA IAE =5 R FL o7 2 i i, K 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 R DA TAEFEFABRER B . fic & N A
IR EERT, EN_OUTI-EN_OUT4#x: £ REW YR 144> 4h i i
TEMOSFET (MR . X T FIERERER, ¥ GPIO1-GPIOARE &
Sy [ A I 2 i AL(INS ), 455 EN_OUT1-EN_OUT4 #I
MONI-MON4 — B [, 152 % HERIR B4 -

28

HiwE g
BC BN RS A, f S 6V (OR4EXT (A, EN_OUT7
FEN_OUTI2)8k 12V (e k4a%t i, EN_OUT1ZEN_OUTS)
ANEREL IR 2 () i — NS B P . R F B A
I T U i S P O 2 1) A 1R B & DA R Fe v Y FRL U
TF U i AT UG O R m i

W E
MAX16046/MAX 16048 1) 1] £ F2 i ) L & A 1 46 5 H B,
AT 2mA HLE . R 100pA FLI -

_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
WA, WS % E3FE4. RESETH & MAKH A 80k
FrEgd ., @it — A 10kQHPH EHLE Vee, WE3FIE 4
Fi -
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e tIF 5 KB & 17 ax

MAX16046 fig03
T

Vee
2V/div

ov

RESET
2V/div

ov
EN_OUT_
2V/div

ov

20ms/div

MAX16046 fig04

Fevembarmsieremiererd VGG
..... RS PP S S 2V/div
..... ] oV
bt RESET
: Do 2V/div
et ENOUT
' oo 2V/div
H\GHZ-> ..... ‘ vvvvv oV

10ms/div

3. | #E AIRESET HIEN_OUT_, EN_OUT_Fl & kit H-Fh
AL 0 TT B i M

HEF

TAEN_OUT_#A — i E 2 H R BIMON_fr A, J5
BT 2o i FL YR Y F P R . B 4 M O FL R R G AT
HERP, — LR A A L R TR A JBTAE  — FL R AT T 2 it
ATARIRZS . BHHEEN_OUT % th AAh R e I 0 f sE S A,
HEEEMON_fir AATEL P4t DAREAT L . 2 2 e
A2, R E 2 MON_.

HEFNTF
MAX16046/MAX 1604844 F8 ZR 4t 1) HE 7 it BT Z2 fi He 3t
THE . B EHEF Y, BANEN_OUT_4rfic — MR,
IFBROZ IR 11, 4B A BROAYEN_OUT_ & %&3T T,
SRIG BN BRI A, DLSESSHE, EHRIRERLL. 4
BiE 3 [7] — SR ) 22 S EN_OUT_ AT [A] I T FF.

BN BF BB W] P ARG & HE PP AE s (37 A7 %5 150h R r54h),
Wi & YO B AE 20ps 2 1.6s 2 1A] . S (e HE 3R], AAIHRRL 11 JF
BRI e . MAX16046/MAX 16048 7] DLAE ] s 48 28 5 e
[ HE 7 A BE B S T, S rS4h[4iE . 1S % £ 10,
F1IMFE 12 EN_OUT_HFBRATECAL, AR I3HIFE 1419
HEFp LR

HEFF Bt e TR
i HE /5 A9 MON_%ii A a] LASBC — NIRRT I Bt 12 A s B
SRR BRIFIRET AT A f A . 45 Hh AR b R AT A

MAXIMN

4. | #E A9 RESET HIEN_OUT_, EN_OUT_J & %@ -l
Ry e p = fir

TE BE IS (8] PN 2o 2508 B T G RE X T TRR DA b5 A 0], o 4

Wy D8 e A R . IR ) A O B G RE DL ARR S TE K

FE b FELFIRT LA (B R RE 2R 1k RO FRAG I . 28 i HE P A
o, FCE NIRRT . e s T R TAEMEN_OUT_&
SEERRNREME, ES%%£10. £HAEI2HMON_
R B 43 BT 7«

B B O A X6 AT/ MON _ % A i A7 e, T 2 6 ik % AT AT 43
T B i L8 2 BT, ISP PR O 2% 7% Software Enable i rdDh[0]75
w0, FHENFMHEE EFA20.525VELE. ERERO
He PP 2B B 2 Al 2 A BB BROA S . — LR, B
BEL O i1l 2 371 B 5t H B R R VR BB A .

KRG, IR 1I2 R BT M EN_OUT &t , i J2 W il 4
B AOMON_#i A, SRJGHEA ERURZS . 8, IR 120
FEHIHR I BT — BEELUR . 248 43 B M IS PR 12 I MON_ i A
M HREIR, HP R s s, el bRy,
RBFBR 1238 A S BCMON_Ki A, B B HE e S st 285 3R 5 4 56
A LR

B — B & A A T SR B A 9 MON _ i AL W I H Y5 4
W, PR EFE E VR R R B 2 AT R AT A A .
i, SRR AL FRBRIAEN_OUTL, 74 M # 4 A
MON 1 FIMON2 @545 [a] s} 43 e Ry s B4 . FE 3% A1+
EN_OUTI1ZE I B3 19 i Ji5 238 . ZEBS B4 TF 8, FEFT I
B b R AT A 2 B, MON1FIMON2 24 205 35t 2% He i)
PR AU, R fih A e
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eI Z XU EET Far

FEBRRESET

SrEC N BB 1219 — MON_ft AR HRXERG, B

SRR . BAUBA5E G, RESETERR &7 . it
r19h[6:4] 1% & & {7 s JE (2 W2 27).

BF B

M ENFLAL 8 Software Enable i & ‘1 I, B dTE.

HBL G A E, BEB il & RESET, 5% 0 % 4 (9 48 26 1%

%10. MON_FIEN_OUT BRIP4 il & 1722

BEIEK. EN_OUT_[R] A b B 58 4 B 1) HE 77 002 (r54h[4]) Y
VB DU B9 P I e . FE T HE P AR X (r54h 4] E 1)
T, B EM S E N RIIAEN_OUT_, MAX16046/
MAX16048 % £ B 11 19 HE 7 2E B )5 I 4R 40 BRI B2 10, E
F| 43 B M B BROAYEN_OUT W . 5645 ] Bt 1B FEL (r54h([4]
‘0, FTAEN_OUT._[R] A b A, .

REGISTER/
EEPROM BIT RANGE DESCRIPTION
ADDRESS
56h [3:0] MON1 Slot Assignment Register
[7:4] MONZ2 Slot Assignment Register
57h [3:0] MONS3 Slot Assignment Register
[7:4] MON4 Slot Assignment Register
58h [3:0] MONS5 Slot Assignment Register
[7:4] MONSG Slot Assignment Register
50h [3:0] MON?7 Slot Assignment Register
[7:4] MONS8 Slot Assignment Register
EAh [3:0] MON9 Slot Assignment Register®
[7:4] MON10 Slot Assignment Register*
5Bh [3:0] MON11 Slot Assignment Register*
[7:4] MON12 Slot Assignment Register®
SER [3:0] EN_OUT1 Slot Assignment Register
[7:4] EN_OUT2 Slot Assignment Register
SFh [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_OUTB® Slot Assignment Register
61h [3:0] EN_OUT?7 Slot Assignment Register
[7:4] EN_OUTS8 Slot Assignment Register
62h [3:0] EN_OUT9 Slot Assignment Register*
[7:4] EN_OUT10 Slot Assignment Register*
63h [3:0] EN_OUT11 Slot Assignment Register*
[7:4] EN_OUT12 Slot Assignment Register *
(X EMAX16046

30

MNAXIMN




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

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_RIfE 4L

CONFIGURATION BITS DESCRIPTION
0000 EN_OUT_ is not assigned to a slot
0001 EN_OUT_ is assigned to Slot 0
0010 EN_OUT_ is assigned to Slot 1
0011 EN_OUT_ is assigned to Slot 2
0100 EN_OUT_ is assigned to Slot 3
0101 EN_OUT_ is assigned to Slot 4
0110 EN_OUT_ is assigned to Slot 5
0111 EN_OUT_ is assigned to Slot 6
1000 EN_OUT_ is assigned to Slot 7
1001 EN_OUT_ is assigned to Slot 8
1010 EN_OUT_ is assigned to Slot 9
1011 EN_OUT_ is assigned to Slot 10
1100 EN_OUT_ is assigned to Slot 11
1101 Not used
1110 Not used
1111 Not used
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*®13. HIFERFIEERE

REGISTER/
EEPROM
ADDRESS

BIT RANGE

DESCRIPTION

[1:0]

Power-Up Fault Timeout
00 = 25ms

01 =50ms

10 = 100ms

11 =200ms

[3:2]

Power-Down Fault Timeout
00 = 25ms

01 =50ms

10 = 100ms

11 =200ms

4Eh [4]

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

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

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

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

Autoretry Timeout
000 = 20us

001 =12.5ms

010 = 25ms

011 = 50ms

100 = 100ms

101 = 200ms

110 = 400ms

111 =1.6s

4Fh (31

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

Slew Rate

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

[7:6]

Fault Deglitch

00 = 2 conversions
01 = 4 conversions
10 = 8 conversions
11 = 16 conversions
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13, HEFFIE B FIRTFE 1R S (48)

e tIF 5 KB & 17 ax

REGISTER/
EEPROM BIT RANGE DESCRIPTION
ADDRESS
[2:0] Slot 0 Sequence Delay
50h [5:3] Slot 1 Sequence Delay
[7:6] Slot 2 Sequence Delay (LSBs)
[0] Slot 2 Sequence Delay (MSB)—see r50h[7:6]
51h [3:1] Slot 3 Sequence Delay
[6:4] Slot 4 Sequence Delay
[7] Slot 5 Sequence Delay (LSB)—see r52h[1:0]
[1:0] Slot 5 Sequence Delay
52h [4:2] Slot 6 Sequence Delay
[7:5] Slot 7 Sequence Delay
[2:0] Slot 8 Sequence Delay
53h [56:3] Slot 9 Sequence Delay
[7:6] Slot 10 Sequence Delay (LSBs)
[0] Slot 10 Sequence Delay (MSB)—see 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 12.5ms
010 25ms
011 50ms
100 100ms
101 200ms
110 400ms
111 1.6s

MAXIMN
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eI Z XU EET Far

HIE RS
BB BROFIRT Bt 12 78, MAX16046/MAX 16048 75 AT {a] B Bt
WA HR AE 0% IR B A B B IE . 5 GPIO1-GPIO4 it B 4 2%
HIANSD), DUWSIER BR e . AR B, Al H GPIO6 N
FAULTPU, DIFE/RERESHIRE. HXRGPIOWME &i55&%
J%i A RSy
Xt PR EE, HMONL. EN_OUTI1HIINSI 3t [F #) Al 5¢
W s i FIMON2. EN_OUT2 FIINS2 #4 i 5 — A 58
AW IE ;8 FIMON3. EN_OUT3FIINS3#y i 56 = 4~
B ffi FHMON4. EN_OUT4FIINSAHy i 55 U4 8 1

MECE WA IR ERET, K REANEN_OUT_ 43 e 21 5 % B 1Y
B g W A AL(MON_) AR A B RSB . B4, s EN_OUT2
AEREIRTFRS, W 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 PR 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
O e s LB (3 WL 20 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 50mY (ARE) DL B, R fil g L 4R
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= 1R BB B ik K fid % GPIOG

FU g 22 A LA M I INS _ R J A A (MONL ) L . IE
WILARRET, 8 INS_BREE IR, HEINS_H/E
IR E Pric & K R IR 4 (PG)TIRR % PR B E W MON_HL
FE AT R o b, il 7 A7 S r64h i PG TRR (£ 15).
— B MFEI PG, #MiEniaEFET MR AR 2 A1 5 B SV
(ML RUE) WA . 0] DLAErAFh[S:4] 7 15 B ¥ i Rk 3 1 42 5
JEFETE 100V/s 2800V /s Z [A](Z W3 13).
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ENHA 8¢ r4Dh[0] (1Y) Software Enablef & ‘17 i}, BEzhXk
Wt 2 . A0S i HE R AL B AL (r54h[4]), R EMON_H K
BRFF R T, ERUR LT T 00 B/ H U, INS_H R B
U EEL TR TS A A M R o R A O L Y R R
TR, SO R (9 MON_HLJE R Fead e, SR
PR 1, BT EN_OUT_HL & 7 Bl hir 8l i £o7
IR AL E 07, R ITA EN_OUT_H % .

MAX16046/MAX 16043 # f4t n] e /9 N EHB100Q Fhr FEBH, DA
PRI TE H BB A R B 1 P R 2 4 K I AR L 2
L. FRUA B TR IERE WA INS_HL R JE 3 R — Ik
T FERTAE RS T O . X BB N R IE B TAE R
FHAT. KFrdEN[7:41E ‘17, (HAE FHIHEFH(F13). XL
FELREL L ] DA A D B P 2R B Y EN_OUT1-EN_OUT4
T — AR, 6T I A X DC-DC % 4 2% 1 iy H1 HL 28 1k
e . XFXFEN, K GPIOR. & MINS_#i A, EL
100Q FHIfz, HZ, ANEMEEAFFIRE . K INS_f A%
F2 5 B )

RAMP

1002

LoGIC  |—
| VTH_PG
REFERENCE >

5. HIFR R
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*15. HEHZEPG)I IR

e tIF 5 KB & 17 ax

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 VINS1
10 = PG is asserted when monitored VpMoN1 is 90% of VINS1
11 = PG is asserted when monitored VpMON1 is 87.5% of VINS1

[3:2]

00 = PG is asserted when monitored VMoN2 is 95% of ViNS2
01 = PG is asserted when monitored VioN2 is 92.5% of VINS2
10 = PG is asserted when monitored VmoN2 is 90% of ViNg2
11 = PG is asserted when monitored VMon? 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 VMoON3 is 87.5% of VINS3

00 = PG is asserted when monitored VMoN4 is 95% of VNS4
01 = PG is asserted when monitored VMmonN4 is 92.5% of VNS4
10 = PG is asserted when monitored VpoN4 is 90% of VNS4
11 = PG is asserted when monitored VMoON4 is 87.5% of VNS4

DAC#iHi

MAX16046/MAX16048 H AL DAC, #2 Mt 12 % i i
(MAX16046) 5 8 B 4 H (MAX16048), FIT G &1 .
P B DACHi H (DACOUT1-DACOUTI12)HE, & LA 5 4T Fi,
JRER R, AT I K AR R B I B B U T S S A Y A
i SCEL . DACHH HAE Er I B, RABH 1 7R
R BURIE H B4, a0 1 A R 1 DACOUT_{# fig
oL BB RE
FEDACOUTH H#A =N HLETERE . 04VE08V, 0.6V
Z12VHIO0S8VEL6V. f HFFfF4eri2h 2 r14h it & DACH: H
(72‘%%%16% Eﬁ?ﬁi+%:DACOUT_EEEVDACOUT_:
VbAcouT_ = DACAcC (V) + ((DACh - 80h) x
(DACRNG)/255) (V)
H, DACcc&DACH A4l i 484K B, DACRNG N
DACHy H f8 TG [, 0 Electrical Characteristics3€ it 7,
07h < DAC, < F8h.

MAXIMN

¥ DACOUT_Ju it B 27 17 21X & 4 00h Ky & DACOUT
gguhgs. BDACOUT_fHREMIE N 0, MDACH H A
BB, E16HH T 5 DACHT 70 B AH 3 1 277 o

JEshHR], DACHHEAEN & X EEPROM & fl; Kk, b
MG, WMZAENL T4 TUTE i r LICh Alr 1 DhaF 47 % i B
B —FEDACOUT_#itt, ESH R 1T /~DACHAENL.

h T SRR I DACH HHL I, [a) A i 5 R B A
SPL it HilME, ESHF ISR A E. BIRX LS
FAa L TEOATUR, (B2, FHRAERAFEEIESREEPROM
W, ZEPORJGHE 0.
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%16. DACOUTSEH

DESCRIPTION

DACOUT1 Range Selection:
00 = DACOUT1 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)

DACOUT2 Range Selection:
00 = DACOUT2 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)

DACOUT3 Range Selection:
00 = DACOUT3 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)

DACOUT4 Range Selection:
00 = DACOUT4 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)

DACOUT5 Range Selection:
00 = DACOUT5 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)

DACOUT6 Range Selection:
00 = DACOUT® 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)

DACOUT?7 Range Selection:
00 = DACOUTY7 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)

REGISTER/
EEPROM BIT RANGE
ADDRESS
[1:0]
[3:2]
12h
[5:4]
[7:6]
[1:0]
[3:2]
13h
[5:4]
[7:6]

DACOUTS8 Range Selection:
00 = DACOUTS8 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)
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%16. DACOUTSEE (&)

REGISTER/
EEPROM BIT RANGE DESCRIPTION
ADDRESS
DACOUT9 Range Selection*:
00 = DACOUT9 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)
DACOUT10 Range Selection*:
00 = DACOUT10 is OFF
[3:2] 01 = 0.4V (min) to 0.8V (max)
10 = 0.6V (min) to 1.2V (max)
1an 11 = 0.8V (min) to 1.6V (max)
DACOUT11 Range Selection*:
00 = DACOUT11 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)
DACOUT12 Range Selection*:
00 = DACOUT12 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)
X5 MAX16046
£ 17. DACOUT f#gE % 18. DACOUTHJE
EXTENDED PAGE REGISTER
ADDRESS DACOUT ENABLES ADDRESS BIT RANGE DESCRIPTION
[0] |1=DACOUT1 is enabled 00h [7:0] DACOUTT Data
[1] |1 =DACOUT2 s enabled 0th [7:0] DACOUT? Data
[2] |1 =DACOUT3 s enabled 02h [7:0] DACOUTS Data
o [3] |1 =DACOUT4is enabled 03sh [7:0] DACOUT4 Data
[4] |1=DACOUTS5 s enabled 04h [7:0] DACOUTS Data
(5] 1 = DACOUT6 is enabled 05h [7:0] DACOUTE Data
[6] |1=DACOUTY is enabled o6h (7:0] DACOUTY Data
[71 |1 =DACOUTS is enabled 07h [7:0] DACOUTS8 Data
[0] |1=DACOUT9 s enabled* 08h [7:0] DACOUTS Data*
[1] |1 =DACOUT10is enabled* 0%h [7:0] DACOUT10 Data*
1Dh [2] 1 = DACOUT11 is enabled* 0Ah [7:0] DACOUT11 Data*
[3] |1=DACOUT12is enabled* 0Bh [7:0] DACOUT12 Data”
[7:4] | Reserved X FEMAX16046
(U HEMAX16046
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eI Z XU EET Far

HBEBERT
RETF kB Bl F T BT R, A R E AR
R] DL AT AR R VR . A R R R A O S AV
HRE R B ), ROAR RS R A8 09 S A9 8, Bl R “hk
FEL YR 4 i A A8 DC-DC Fé s i (14 ik Fi fEL S 29F 77 3R
BS % W (B ER 5 Y FL S SE
T 3 E A7 0 8 GPIO2 FIGPIO3 ¥ v & . FIl FIDACHN H!
JEHE LR 2 A, ¥ r4Dh[1IHENLE 1 (WD), SicE
GPIO6 NMARGIN (£ WLFEAMZES), HREHEM T
fiE. K DACOUT_HLEI & MG A ME, (HHEAHL A DAC
i

%£19. DACOUT1-DACOUT12# EAY #iE

SR TANEREL B8 5 4 A, B GPIO2 FIGPIO3 43 Il i & A
MARGINUP FIMARGINDN#i A . Fi{EMARGINUP, #i
M MARGINDN, 4% 75 77 #%r66h £171hi% & Y DACOUT_
HLE(H; $I{tMARGINDN, #i/MARGINUP, #E#%%
FE45r72h £ 1r7Dhi% B A DACOUT_MEH(Z: W £ 19F1220);
MARGINUP fIMARGINDN [ i 417 7 sl P AR IF, 26 4% 3
17 #5100h 22 10Bhi% & Y DACOUT_{A .

HS % F 16T DACOUT i i B VS 4% & Wi 4015
B, %205 T MARGINUPHIMARGINDN A [FLAR AT,
FATFBC & DACHT H 1 27 1745 -

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] | DACOUT2 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] DACOUTB6 Margin-Down Data
6Ch [7:0] DACOUT? Margin-Up Data 78h [7:0] DACOUT? 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*

(L FEMAX16046

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, riDh
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A IE

MAX16046/MAX 16048 i I A (MON_ )i , 455 A0
FETTRR « RHETTRR DA K AT e 438 1 ok o B R e 4 1] B o
AT . EF XA, MAX16046/MAX16048 fE % fil %
E R, EEERS . BESE B3RS %k
EEPROMH . — H & A SR B, SR ic sk Ak # BRI &
A i I TR S B R K A R I () ADC B a4 R . =R
PRIE SR A8 FE N BBEEPROM C S — UK R, B o7 2 1o AR
PTG A7 R BB B R & 7R 5 220 bl R B

MAX16046/MAX 16048 e i I & o AR S 18, 4

e tIF 5 KB & 17 ax

I AR I TTRR A, ARt HE R s B W A A B
BT RETTBRES, &A R BRI . 7675 74 r23h £ rd46h
R ERREITRR, 210~ . AT 2 38 09 R
SHEATIEM, H A ZHE it kit e A . KA
sl B AT SO0 P i B R IR AT . WA A
HE 7 s B 0 A K R HE ATl R W, E X S A AT &0
SEFADCE: Rt s

i % A/ H (GPIO1-GPIO6) W] DAL & k7 Any_Faultfi i 5
% HAYFAULTIMFAULT2 4 ), DUR/RHEIR S, XL
L 5 i L T8 Ak O W 6 B A DR L, INER 23 7R
5 T¥ GPIORE & i ks i 1R A5 B, 163 % 4 i

" 25 SRR B BRIR 25 . L A F L

U ADC % 480 25 SRS o Y0 g B oPR 285 s M 0 AL ) L s AR

Fz21. WEITR

EEP:(I'E):\;III?-\-I-DEDRR{ESS DESCRIPTION EEPSS?"I?L%RR/ESS PESCRIPTION

23h MON1 Early Warning Threshold 35h MON7 Early Warning Threshold
24h MON1 Overvoltage Threshold 36h MON7 Overvoltage Threshold
25h MON1 Undervoltage Threshold 37h MON7 Undervoltage Threshold
26h MON2 Early Warning Threshold 38h MONS8 Early Warning Threshold
27h MON2 Overvoltage Threshold 39h 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 MON9 Overvoltage Threshold”
2Bh MON3 Undervoltage Threshold 3Dh MON9 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 MONS6 Early Warning Threshold 44h MON12 Early Warning Threshold”
33h MONG Overvoltage Threshold 45h MON12 Overvoltage Threshold*
34h MON6 Undervoltage Threshold 46h MON12 Undervoltage Threshold”

(X FEMAX16046

MAXIMN
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eI Z XU EET Far

T T
B I 8 45 RN A U FRR 2 . ISR AE S UCR RE I
i AR RV AE B INTTRR LA, %JA%E%’EFH%%F}% e
ZOEIE, XHIET ZUCGELRAE . aid — E R R
IER ﬁu%iﬁ/\ﬂ}?ﬁﬁtﬂﬂ‘]ﬂﬁ?@ﬁl, ﬂUﬁE?yiE&BﬁT&%,
REEUCKH r4Fh[7:6]F B HUBE S T P01 B P (W 3£25).

HIEFRE
B AR A 78 B — A B RIR A, AT LB A J 0T
Eﬁﬁ#ﬁ%%rwh%ﬂrl%ﬂlﬂ&ﬁl%%ﬁﬁ 2 T A i

KB E
WRE AR RET/EMS EHEZE, TURE
H Shbf B i s Sk S W AF A R EN_OUT_, fi /& i 8 {5 &L 1)
EEPROM i f& 1% . X T ik & I BB s A B BRI 285, TEFF A7
FirrA8h 2 rdChH 4 B AH I I 6 RE LWL 23).

1 B £ 2.0 5 7EEEPROM 7 47 #% 100h 22 rOEh H (I 32 24) .
— B R RO F 4, EEPROMBEBIE , W20 BR H 4
SEARSA REAF AT B ROREAC K . [WrSDh(1]5 17, f#BR
EEPROM KY€ IR . T LARC B # 7 8, 77774 101h

bRak, WRL2FR. AR ST FRAANAS 1, W 02 77 fif ADC % e 5 RN/ BB B AR 7 . FEr47h[1:0]
B Bpn ik . 5 Rk B R SRR S R, X PEREOCBERRIC &, FrdTh[1:01E N 117, KH#EICT
A2 AT DA 5C S B o7 RE o7 e i (2 23) . HUA S Bt g e #r . AR ADCE: SR M 80 F T8 .
S RE B 7 i A9 A R e RE o7t & (62 E&Fﬁhnﬂfﬁbﬁu
®22. MFERRE
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 = MONB conversion exceeds overvoltage or undervoltage thresholds
[6] 1 = MONY conversion exceeds overvoltage or undervoltage thresholds
[7] 1 = MONS8 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
*LFEMAX16046
40 MAXIW
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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

MAXIMN a1

8Y09 L XVIN/9Y09 L XVIN



MAX16046/MAX16048

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

3R 23. KB EE & FIEREL(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
*EMAX 16046
*24. WEICXKEEPROM
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
OAh [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*
(X #EMAX16046
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L /BB A [E
/O S o ol =T U o o N 2 - AT €
EN_OUT## B AR (55 X Bk FE i RE AL A RS TE6) . Frik 4k
RAET, BB {5 B A % fE EEPROM r00h[3:0]H,
BrAEr47h[1:01E N ‘117 (W.3£23).
AR AEBCE PR IR IR R 003 A b PR R, W SR
— YRR, O TR R A TG TE ALK E 07, BRAE
ATh[LO)E N ‘117 (W324).

B Eid/$i it
W ek, W DU MAX16046/MAX 16048 it Bk i
WEE k2 — AshE e ESE. ¥rdFh[3] B
0, mEEESEIRER. XIMEE T, REXCEEE
PEIG AR e, e Irik BRI S, EHEsh. A
rdFh[2:011E % B Sh E i IERS, JEH A20psE 1.6, =T
H o E TR B RS BTG S % £25.

*®25 MEKRERE

e tIF 5 KB & 17 ax

FrdFh(3]8 17, SEHFHRSA R, XMECE T, &K4&E
KM SIS, EN_OUT_## Bk, 7Efil RENSE [
Software Enablefi % “0° LA, #F A< EH IR L
HEFF . T Software Enablefii 1% & M HEA (5 1K S % fEE
#har.

TSR 15 S AR A7 B EEPROM H (2 WL K S I8 41, I
Hik# 7 A E A, 8 shE il 3 & v KT 17
R AR T AU IHIR] . A2 Rbi (5 SR A7 fEEEPROM T, I
H 7 s A s, 2B 58 AR A7 B4 2 ) b
EN 5} & fi Software Enablefi . 15 H AR A7 B AL YR 1Y) 15
B ARIETE B R 3 Z AT A 2 /D 60ms HYSER . A,
L ORE B /IN204ms F B IR JRTS9, AT Af £ E 4% 52 I ADC
B, BAVOER A S EEPROMA . 56 T HOFEIg % A
HEORA MR BIESE K26,

REGISTER/
EEPROM
ADDRESS

BIT RANGE

DESCRIPTION

Autoretry Delay
000 = 20us

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

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

Fault Recovery Mode

4Fh 1 = Latchoff on fault

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

Slew Rate

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

Fault Deglitch

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

MAXIMN
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eI Z XU EET Far

% 26. EEPROM#&[Eid & B HA

FAURLI;rGCI:SO_II_\lE'I'FI‘ROL DESCRIPTION MINIMUM REQUIRE(I; :)HUTDOWN PERIOD
r47h[1:0]
00 Failed lines and ADC values saved 204
01 Failed lines saved 60
10 ADC values saved 168
11 No information saved N/A
RESET  RESET AWECEHH, HidliEH TR TP MON_

| F /e E A i % v S RESET, — H_EHLHEFSE AL,
20t B A E R B R AR AS . 24 BE SRR 1219
MON_fii A it R FETTRRE, FEHEFFSE AL . WREAH
MON_#i A4 EC P12, BFBRAEmt &5 w5, M b
HeFP .

£ 27. RESETHEFfHXE =

HLHE . RESETIA HUR T8 W Il n A AR ZS, X B8k A FF
DA E MW E#REN . A Hr19n[1:0] &
RESET, 7Eid FEsBaE . R b ol & A Rl B st i 2 &2
£, 1E3Lr19h[3:2) K RESET AL & A i B T UKL T A 3%
MIHESR/FF IR . SRR E, K GPIOAR & W F 3h & (i %
A, MR, $ifli MR} fil % RESET & i . RESET-HA 7] 4%
T AR, RESETHIAHCHA R DL K AT AL EIE S % 2.

REGISTER/
EEPROM
ADDRESS

BIT RANGE

DESCRIPTION

threshold

[1:0] threshold

thresholds

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

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

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

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

19h [3]

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

‘RESET TIMEOUT
000 = 25pus

001 =2ms

010 = 25ms

[6:4] 011 = 100ms

100 = 200ms

101 = 400ms

110 = 800ms

111 = 1600ms

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

e tIF 5 KB & 17 ax

REGISTER/
EEPROM BIT RANGE DESCRIPTION
ADDRESS
(0] ﬁEQEfEEPENDENCEs
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
(L FEMAX16046

&I THER 7
FIErt T LS MAX16046/MAX 16048 — 2 TAE, ]
LIS TAE. & BLA TAER, fEHF M. HFRRESET
RAOLZHET, BITALERINE. ML TAER, &M
EN A SHF R, Vol UVLONTIIR . JE 3hid 1256 i
Ja, FSLEIFEAEAER 8. 4Dh[3]1E 07, HFITM
e & o B (AL S TAE); r4Dh[3]& 1", KEI]
Syl E oM. KT AT ER & @B, Jiar
FEAACE TS 2% %K 28.

B 1HER I M B L ER
B 1 s T DUE P AR SR M pP A TAE . RIE
LIS 92 1 235 A B I T R Y B T HE IR, S RIS AT LAk
B128s, PRIER ARG EBUL S KB . TT%5E
11 RIS ] S0 B 605 A A0 B 8% T A R 280t bR A
o BUREENME VBRI UVLOLL TN & NGR H #|
UVLORLE, BFEH A3, FIhRAMR), HKEN
N ORI ER, SRAERTTMEN), —BHRFZ,
FEME R T 100 SRR e Z i, & T 10 SR s i o R 4L b
LR AN, SE& WU IT A nP IR ST . #
rSSh[6] & 17, HAREART I SESHAEMS ; FfrSSh[6]E ‘07, &
AT 1 JE B LR

MAXIMN

PR T W twpr, I8 T RIB VAT
(twp1_STARTUP)ZH R Z HITHY 55 — W WDIBKAE 2 J5 (BI6 FIIE 7).«
IEH TAERT, ErRFRER R M twpiz ™, R pPE
A AR SO0 AR (5 F P 21K H P B AIC HF 2 E ET) fl R
WDI, ¥ fil & WDOHi i, 7£fh & WDI={ RESETE i 2 #il,
WDO R i i RS (B T) -

EN A B a8 rSSh(7] 0 ‘07 Ik, & 11000 5 I #4b T 58 00k
. EHSER S MBRRESET B MAREZHT, B IMEN
BALTIFRITE. — BMBRRESETENL, &I 1 &2
KR AL, fEBRWDOM R Z(KI8). filt Z RESET & {i A,
I E N R R R AR .

FIIHA] LA I B 5 HIRESET 4 H L & WDOHi M . 3k
FNFE 100 i A AR, B 1100 & A fi 4 R L (r55h[7])
B ‘1", RESETHEE MMM tep I BHLE. Wik, KFF]
0 78 B 25 SRR, WDOFE KA 3] P9 R AR (R 20 Ts) . 24
F 115 A i A AL (rSSh[7]) & 0’ B, RESET A% F
140 5 s 28 (1 R
FEFHIMINAER & KRG BiEE % £29.
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121818/818 18 EEPROMA] R R s ETEEE
RHMIEZ KU EF 77

— V1H
LAST MON_ . .
' ! <twol

I 1
WDl ! <& WDI_STARTUP —————B>|
1

e
RESET P

6. FRiERIE T TIT I S 7

A |
Y
A
A
\
A
N
=
S
Y
A |
\

- > twol >

g
g
g

Vee
WDI — < typ —
<twpi
ov

Vee
WDO
oV

' |
—typ —————>
! 1

7. I I E M s TAF 2

Vee
1
<t ! 1 t
WDl WD -ty ———— P 1pp — < twoI_STARTUP —>%
1

ov

Vee
RESET
ov

Vee
WDO

ov — | <+—
Tus

8. I 1SN FE, B IR 5 HERE (L (5SS 7]) & 1
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121818/818 18 EEPROMA] R R s & TEEE,
RMHIFG K EEF77qS

%28. HIWRN LR

REGISTER/
EEPROM BIT RANGE DESCRIPTION
ADDRESS
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

F29. B E

REGISTER/ EEPROM

ADDRESS BIT RANGE DESCRIPTION

Watchdog Timeout
000 = Tms

001 =4ms

010 = 12.5ms

[2:0] 011 =50ms

100 = 200ms

101 = 800ms

110 = 1.6s

111 =38.2s

Watchdog Startup Delay
00 = 25.6s

[4:3] 01=51.2s

55h 10 = 102.4s

11=128s

Watchdog Enable
[5] 1 = Watchdog enabled
0 = Watchdog disabled

Watchdog Startup Delay Enable
[6] 1 = Watchdog startup delay enabled
0 = Watchdog startup delay disabled

Watchdog Reset Output Enable
[7] 1 = Watchdog timeout asserts RESET output
0 = Watchdog timeout does not assert RESET output

MAXIMN 47
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MAX16046/MAX16048
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eI Z XU EET Far

EITHER SR M I T (E#2 =
r4Dh(3]% ‘1" IF, FHI 1M E S 85 TAEE M . g sr
AN, BUIMER S — AL 0 B #E 7 T/E. Vee
B TUVLOJE, —HSEMashd e, ¥l EEI e
A 2% . WERRESET#HETIR SN L R AL, BT ER 7%
FIWDO AR £ 3Z 50
IR eSSh61R ‘1, BEERKNEIER; aHe55h[6]
N0, ARSH BN G ShERT .
oL TAERESCR, R A 110 5 A0 i 6 AE L rSSh (7] &
‘1, IRPNET I ERES FAN, B fih & WDOFR 28 3 fil %
RESETE . i, FAREWDORE . WDOMR K H

#*30. HEzE

B 453 SRAET 6 D, K20 s LR TR G
i th (EREBZ(rSSIT)E 07, WDTRERFEF, #f fih & WDOHH
%, (A RIRESETHith .

HE

F30FNH T HE WAL H . T gerSChh A E L E
Y [ 4 A S B A i 23 1] . rSDh[0]7 T 877 = e Bl e
Jie & A7 . rSDh[14 A T 847 2k i b 87 EEPROM i bk
00h & 11h. PLH M 75 M EEPROM rSDhE ¥dE, (H 7% fi
RZFAFARrSDhNIET, FEMIZAIE A —A4 17, 165h[2:0]
H AL, R AS .

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
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PC/SMBus # & #E17#:0
MAX16046/MAX16048 E. A 3 2% T 12C/SMBus ) 24 8 17 4%

O, B — & PTHIE L& (SDA)H — & B 1T 402k (SCL).

SDA FISCLSZH MAX 16046/MAX 16048 5 T 4128 4 i) W i)
WAE, B %k 400kHz. BB R T2 0 FE .
MAX16046/MAX 16048 7 & i /FE W AL g 14, 1 T HLEs 1
FRAERE S . EVLET(— IR EE S E R & L E S
R, oA AT BRI SCL.

TS A & 1 T A A Mk DL R B 1 i 4 R BB
¥, H5MAX16046/MAX16048 #1738 /5 . ML hE4 A AO
RERS 1 B PUFPR[F RS, AR g RS R — 47
B2 MPLABER AR T MLt . B — B
$5START (S)8 REPEATED START (SR)% /4L % STOP (P)
. I RERER NN, HIE N Bk
M. SCL A A, T SDA NFIRH A/ H . SCLA
SDA# T ZAN_ER LA BE = A 2 H m T, 4.7kQH
BELE T R Z 80 H .

e tIF 5 KB & 17 ax

i £ 47
BRI i ik % 6 — AN BAEAL, SDA 950 26 FTHE SCL
Sy IR R R (R9) s A, MAX16046/MAX16048
BN EVLU S — A STARTE STOP £ 4K 10). A Z% AT
iF, SDAFISCLZSIR, hyid .

STARTFHISTOP & 14
BEARITRE, SCLAISDAZBAZERIRE, AT mHF-. SCL
HE R, LA K SDA M & FOE B SR T, &
HISTART IS8 — A5 S 145 . SCLVE B PR, THLEF
¥ SDA MK HL- TR AR 2 ST, & STOP A%/, STOP &1
KRB, DUESEAT T ks . sk~ £ REPEATED
START &, BIanfEEthilh, BEBEFIERS
(W)

1BEI1Z1E(STOP) & 14
LR EAME, MAX16046/MAX 16048 75 AT i) 15 #B 68 12 51
STOPIRZS, B AETE R — i HL - fik b P9 & A= STOP £ 14 Al
START M. X IR RAEIKLIZCHK K, STARTHISTOP 4%
PR 2 /D53 FF — AN B el ik

REPEATED START &4+
A DL & %X REPEATED START, i/ J& STOP 4% 14 i {5 57 132
FRAE A R 8 2R i #22. START HIREPEATED START %%
91 R ARTA .

((

[

))

L

SDA /

DATALINE STABLE, ~ CHANGE OF

CONDITION CONDITION
DATAVALID  DATA ALLOWED

A9, 1 1& 5 B 10. STARTHISTOP 4414
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e HIFZ KW EET 755
Jiz-4

NENL(ACK) RSB0, MEIMTESNL B G 7518, Hlgrit
FLGEH — A ACK. 32003 Mk s BHE T, MAX16046/
MAX160487E 55 9/~ it % il 3K SDARLAG, 74k —1~ACK
(E11). KRBEFAER, flan, ENE4MAMAX16046/
MAX16048 LRI, ##F 5 FF EMLa1F~EACK. WM
ACK AT RUFEI B A 15 Ty 19 2508 % . o SR 42 A8 14
RGBT ke, BRGNS BR BT B AL
BRE, R FEVUNV R E RGO E S S
Wi\, 5 AEEPROM s #2 Yk ] 9E 74 1Y 77 6f #5% L b 15T
MAX16046/MAX16048 7E U EI (1 5 4 7 2 5 7o — 4
NACK.

MLt
AL 3t 31k g A AOTT DSBS AR ] e A 34 A R] — B
fri 2. $$A0#EGND. DBP (B T2VHISMARALH HLE).
SCLESDAYLE MLk LR fitll, WS HR3TANT
(ORI

£ 31. iZE12C/SMBus M1k

A0 SLAVE ADDRESS
0 1010 00XR
1 1010 01XR
SCL 1010 10XR
SDA 1010 11XR

X =K, R=#/GHFN.

CLOCK PULSE FOR ACKNOWLEDGE

SDABY
TRANSMITTER

A
\
>

SDABY
RECEIVER

11 p g
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FAL A PE 3 BB & 4 ] DL ML B K i — A7
TEHELE12). ZEFT IR FAaEE hhl, #17
HESEM IR GHRE . AR EAL K S TO RO AT i # ko Ay
AR, MWK & B —PNACK (MARZACK). #058 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) WK% —ASTART A4
2) FEMLE LT ML IE R 17 5 45 I (I HL ).«
3) ¥ -4k A9 MALFE SDA = ACK .
4) EWLRE — AT it v ik sl A 4 AT .
5) W F-HE MALTESDA F 74 ACK (F{NACK).
6) FHLEE—STOP &A1t

BRFT
FAILAF FE R 19 PR AT LA BMA X 16046/MAX 16048
AL A ILIE 12). EEPROM B 25 17 75 M A1k 106 75 38 33t
KEFH G FGHTIUL . 85— W EE, N
TR Er LG, EEBWFETINL, BN -k R .
PR R R
1) FWLKEE—ASTART A4
2) LS T AL Ik R0 A0 324 il (7 L)
3) ¥ F-4ikA MALFESDA L= ACK.
4) WHLER IE 8 BHRA .
5) FMLAESDA F =4 NACK.
6) FHLHE— 4> STOP & 14

=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:

MAXIMN

e tIF 5 KB & 17 ax

1) EML &% —ASTART &M%

2) ALK IE TOL AL I 41 F1 17 B 42 1 (G HL ).«
3) B F-HEAYMMLAESDA b= A — 4~ ACK.

4) TR SNLAF M g bk«

5) i FhEA MBLTESDA B4 ACK.

6) ALK& % 8 BdE 7Y

T) # F-HEI MALAESDA F=A ACK.

8) FHL &% —ASTOPF&M.

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) FHLKE—START &A%

2) ML LTI MAL IR 1 B 5 i (1 FE ) -
3) B MHLFESDA b 724 — 4~ ACK.

4y FHLEE STt i b

S) PSR MHLFE SDA |2 A — A~ ACK.

6) FH&ki%—REPEATED START 1.

Ty EWLEE T MATL I FO 1A i34 il (= HL ) «
8) i T4k MALEESDA b7 — A4S ACK.

9) WAL A % 80 Hirdle 715

10) FAL7ESDA F = HENACK.

11) FEHLEE 4 STOPEAF.

TnSRAT g bk To R, MAHLAE S S 8 Kk — I NACK, A
(CRe:ihRiEa
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eI Z XU EET Far

mE
MAX16046/MAX16048 7] DA FH 8 i & AL P A7 5 B
i, 5REEHES, HSHERTH G,
Fris — WA EH R shit, IR A% # &% 96h.
TR AT S shANRE 4 R L RO VE AT, FE S shid R e,
OFh 3| 7Dh il [l i EEPROM Bt & %5 45 ¥ & 51 21 2R A 71 i 4
A ) 25 17 g bk
Kk A A REGOThfih & — U B AT i, W e B A7k 2
EEPROM. — H & HiZar4, Mo B 5 8 R ic % 1 i 2
17 2% (c4Th) n] DU ADC 55 46 45 BN/ o i A 76 A7 i 2 27 A7
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 -«
i 2 7 A BB B S U5 A4 2 EEPROM L B I, ¥
Hihb % B FEERAME, Kik—D2iEF iy,
SRIG FRUCOK M HE 5 B T B B L, BRI R S X 2%
AT S PR AE

*32. L

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

HIEHRE
E WL 1 BB R 5 O] DA 1) A7 i A A — A Bl
B 21677 (WE12). Rl 2 A9 A% 15 f
LT H KL, I, B B i K A it
HEAREIF IR T B AR . BARE — D75, HikieE

52

ISR TR BN T — AR hE . AR 2SR 5 Bk
541 # i EEPROM Y FFh, 50HCH %7 77 4 A9 7Dh, k45
B B AEFFh el 7Dh, 36 A% (9 20 7 19 5 8 1 X — 17 6
i, e — A RIE T AR R AF d b FRh . AngR
A Y TCRL, BB AR, MHLFESE S 7= A — 4
NACK, Hlibtgdtl s ka2 . MR Ed T :

1) FHLKE—STARTHAMF.

2) T IE T AL R 1L S i (R FEAF) -
3) WA MHLFESDA |2 A — A~ ACK.

4y FRLRE R PE BAE 1 8 hfir 2 G (94h) .
S) T Hk i KHLTE SDA b7 — A4S ACK.

6) FHKREIMFIEEIFENR16FT), n.
Ty WS MHLFESDA |2 A — A~ ACK.

8)  FMLAK L SN KA

9) i F-HkH MHLEESDA b= — 4 ACK.

10) EEHEEFHEISn - K.

11) FHLKE—STOPFM.

HiEREE
AL 2 RO B2 DR AT DAMAT o 6 132 20167 95 11
Bt P (LI 12) . AR MUK T R AT STOP S 1 8™ A —
ANACK, BEBUEHRA /> F 1617, Rl 2 fif i % 2%
T AT TR Aok, A0, B e o6
LTI IS T AR BEAT B AR . A SRR Y B
Huhk 5 £18 HH G B 2 77 4% U EEPROM (9 FFh,  $tudik 55 41K
=B AEFFD, Brieifur i e — A%l 17 ok B #7748 FFh..
Hfm g B
1) EHKE—ASTART H A4
2)  FWURE TR AL LA 7 i (R ) -
3) WA MALAESDA b= A — A~ ACK.
4)  EWUE SRR Ay 2 (95h) -
5)  MAHLBRARAL TR, WA ESDA B4 ACK.
6) WK% —REPEATED START %14 .

Ty FWUEIETAL AL IR 1AL 324 1 G FEL ) -

MNAXIMN




1218

15

8) MWMLTESDA b ACK.
9) ML %L1 VAU (16).
10) FAHLFESDA k=4 ACK.
11) ML 3% 8 7 54 -

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

12) ENFESDA F=H ACK.
13) HEHIIBFIH 128 150
14) FHL7ESDA F = HENACK.
15) FHLA&E—4STOP M.

3-WIRE INTERFACE.

SEND BYTE FORMAT RECEIVE BYTE FORMAT
ADDRESS | WR |ACK| DATA  [Ack]| P ADDRESS | WR | ACK | DATA [Nack| P
$ 780 | 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 EQUIVALENTTO CHIP-  INTERNAL ADDRESS POINTER
SELECT LINE OF A OR REPRESENTS A COMMAND. SELECT LINE OF A OR REPRESENTS A COMMAND.

3-WIRE INTERFACE.

S = START CONDITION
P = STOP CONDITION

D.C.=DON'T CARE

SR = REPEATED START CONDITION

ACK = ACKNOWLEDGE, SDA PULLED LOW DURING RISING EDGE OF SCL = SDA TRANSISTIONS FROM HIGH TO LOW DURING PERIOD OF SCL
NACK = NOT ACKNOWLEGE, SDA LEFT HIGH DURING RISING EDGE OF SCL
ALL DATA IS CLOCKED IN/OUT OF THE DEVICE ON RISING EDGES OF SCL T = SDA TRANSISTIONS FROM LOW TO HIGH DURING PERIOD OF SCL

WRITE BYTE FORMAT
s | AboRess | WR | ACK | commanp | Ack |  patA ACK | P
SLAVE TO MASTER
¢ 7BITS 0 8BITS 8BITS T
SLAVE ADDRESS: COMMAND BYTE: DATA BYTE: DATA GOES INTO THE
EQUIVALENT TO CHIP- SELECTS REGISTER OR  REGISTER (OR EEPROM LOCATION)
SELECT LINE OF A EEPROM LOCATION  SET BY THE COMMAND BYTE.
3-WIRE INTERFACE. YOU ARE WRITING TO.
MASTER TO SLAVE
READ BYTE FORMAT
SIVE | — SIVE | —
S | aopness | VR | ACK| coMMAND [ ACK| SR | \opniss | WR [ACK [ DATABYTE [nack| p
¢ 781 | 0 8BITS i 78ms | 1 8BITS T
SLAVE ADDRESS: COMMAND BYTE: SLAVE ADDRESS: DATA BYTE: DATA COMES
EQUIVALENTTO CHIP-  PREPARESDEVICE  EQUIVALENTTOCHIP-  FROM THE REGISTER SET BY
SELECT LINE OF A FOR FOLLOWING SELECT LINE OF A THE COMMAND BYTE.
3-WIRE INTERFACE. READ. 3-WIRE INTERFACE.
BLOCK WRITE FORMAT
s | aooress | WA [ Ack | commann | Ack | . EYTE  ack | DATABYTE | ag | DATABYTE f gy | DATABYTE | po
COUNT=N 1 N
¢ 78IS | 0 8BITS 8BITS 8BITS 8BITS 8 BITS T
SLAVE ADDRESS: COMMAND BYTE: DATA BYTE: DATA GOES INTO THE REGISTER SET BY THE
EQUIVALENT TO CHIP-  DESTINATION COMMAND
SELECT LINE OF A ADDRESS
3-WIRE INTERFACE.
BLOCK READ FORMAT
S | ADDRESS | WR | ACK | coMMAND | ACK | SR | ADDRESS | W | ACK comTEN ACK DATA1BYTE ack | PATABYTE oy DATANBYTE nack| P
¢ 78TS | 0 8BITS # 7BTS | 1 8 BITS 8BITS 8 BITS 8BITS T
SLAVE ADDRESS: COMMAND BYTE: SLAVE ADDRESS: DATA BYTE: DATA IS READ FROM THE REGISTER (OR
EQUIVALENTTOCHIP-  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.

& 12. PC/SMBus X

MAXIMN
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MAX16046/MAX16048

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

JTAGE1T#O

MAX16046/MAX 1604874 — M ITAGH [, J&IEEE® 1149.1
WG R T4 . AT RUE FHI2CE JTAGHE 1197 7] Y B T2 i 7% ;
B, BRHEAEMEH—MMED. MAX16046/MAX16048 4

STHEFIEEE 1149. 11 R4 Thfie .

MAX16046/MAX16048 E.

ABOMITAGTE & MFF A7 a, X Ledg & MA 17 A A
TEITAGHLE , ATLUR T U5 i fr e . HEde 4
5 LOAD ADDRESS. WRITE DATA. READ DATA.
REBOOT. SAVEFIUSERCODE.

REGISTERS 01100
AND EEPROM 01011
01010
01001
01000
00111
> MEMORY WRITE REGISTER -
> [LENGTH = 8 BITS)] 00110
— MUX 1
> MEMORY READ REGISTER _
> [LENGTH =8 BITS] > 00101
> MEMORY ADDRESS REGISTER |
> [LENGTH = 8 BITS) > 00100 COMMAND
DECODER
> USER CODE REGISTER o
> LENGTH = 2 BITS] 00011 01100 | — RSTEEPADD
01011 ——#= SETEEPADD
< IDENTIFICATION REGISTER - 01010 |—> RSTEXTRAM
> 00000
> [LENGTH =32 BITS]
01001 ——= SETEXTRAM
> BYPASS REGISTER ol 11111 01000 ——> SAVE
> [LENGTH =1BIT] 00111 |—# REBOOT
VB
> INSTRUCTION REGISTER
[LENGTH = 5 BITS] °
Reu
h! MUX 2 00
™S >
TEST ACCESS PORT
ek . (TAP) CONTROLLER
B113. JTAGZ 48]
IEEE /2 3 [H] i “THIHLF TR 2 19 1T IR 55 ¥ s
54 MAXIW




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

M5z 571855 O] (TAP)
EHIEE IR

TAPE il 2 — A RS, ZETCKM AR A TMS
BT, F445H TARRSIEIE . nThe s
ARSI ik -
Test-Logic-Reset: HIl, TAP# il #%4L T Test-Logic-
ResetIRZS. 54 2% f7 88 & AIDCODETE 4 . #H{FMIFTH &
G032 B FL R IR W TAE . WK TMS 3K 3h & = HE P IR
FESAIEP A, 28R M DR S HEA BNZR .
Run-Test/Idle: Run-Test/Idlek 25 HF H i #4E 2 7] w4
SEMRA T . $84 A 17 f AL 2 77 A AR R 25 IR

e tIF 5 KB & 17 ax

Select-DR-Scan: A M a7 77 #n R FF AT — R 2. TMS
NAR LTI, FETCK A b T o 42 i 25 12 A Capture-DRAR
A, WRAHEERE. TMS h&E B, ETCK BT,
b ge 1E A Select-IR-Scan k74 .

Capture-DR: 445 4 1] LUK $0HE 3175 3% 2 L $dia
A MRS WA VAT, SE TR
AAVEIHAITEER, WTF AR RRr L Y AE. AETCKY
T, IR TMS MR, 8% 4K A Shift-DRIR S,
AR TMS Hy P, 45 dil#s 2 A Exit]-DRAIRZS .

( TEST-LOGIC-RESET |-

yo

N 1
( | RUN-TEST/DLE
A

A

- SELECT-DR-SCAN !
i
0

1

EXIT2-IR
UPDATE-IR

1
1 0

& 14. TAPE: a8k &1

MAXIMN
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MAX16046/MAX16048

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

eI Z XU EET Far

Shift-DR: 24 /i 45 4 T 35643 1) I i B30 8 25 77 % 4 #2276 TDI
MTDOZ (8], 4TMS WARH P, FE/ATCKH LT E
P BT s — 0. ETCKAY LFH, R TMS
HEHCE, R AEXit-DRRE .

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, #
FH R ERZRES TMS A& HCFR, 68 7£ TCK (1
T AEXit2-DRARE .

Exit2-DR: MRS T, A0SR TMS Mg, #flge /e TCK
() b T+ E A Update-DRAR 5 2SR TMS I B, #5461
#FETCK ) _EFHE#E A Shift-DRIRZS .

Update-DR: Update-DRIRZS T, TCK AR B 1K EcdE A
T EHR A7 A 2 0 R 0 27 A7 7 10 B B B Hh B . T A
B 1k TR A A AR AL T R BOE TR AL . AETCK
BT, RTMS MRS, #2882 A Run-Test/Idlepk
5 IAETMS Ry e, 3 A Select-DR-Scan k75 .

Select-IR-Scan: A MHKHHE a7 f7 a8 (R R AT — IR TS
FEIRET, 182 FEMAFEARA . TMS R,
il 28 E TCK Y b TR 3 A Capture-IRJR 2S5 LR TMS K
HF, I E TCK Y b Rk [ 3 Test-Logic-Reset iR 75 .
Capture-IR: 1 iz Capture-TR {R 254 [ 1 (H 35 8 215 4 2F
s H R 3 7 a8, FETCK b 2 g s il . 2f
TMS M@ o, il ge 76 TCK 9 b THIT 3k A Exit]-IRIR 2.
AR TMS NG HF, 45688 46 TCK Y - T+ #F A Shift-IR
WA

Shift-IR: FEMIRE T, 184 T WAL 77 8 B 1E
TDIFITDOZ [|], AASRTMS HAKH -V, 7E&ATCKH F7t

56

WEHE I TDO AT H B 8 — . 454 2F A7 4 LA B it
B T A AR AT B R R AT — RS WRTMS A &
o, BHIRETCK EFE #E A Exit-IRRZS . IR TMS
AR, R EE TCK Y T+ #E A Shift-IRIR A,
KB fs S BT AP R sh— 1.

Exit1-IR: AR TMS MK, 848 4E TCK P LT ik
APause-IRIRZS; ARTMS A& A, #H #8 £ TCK Y B
FHv it A Update-IRIRZS .

Pause-IR: E{EI5 4B F A AR . WRTMS
HEHA, #HEE TCK A BT #F A Exit2-IRIRZS; a0
FTMS WK, TCKAY I T 2 41 45 45 5 78 Pause-IR
KA.

Exit2-IR: AR TMS IR P, #Hil#sETCK Y A it
AUpdate-IRIRZ; HARET, R TMS ALH-F, # ]
BB AE TCK B b T[] £ Shift-IR .

Update-IR: #Efil#it ALLIRES G, BBABSBATT
%mﬁﬂfﬂmeW@%Tﬁﬁ A AR AT
— B8UF, Z84 R YETE 4. M TMS AL H P,
%ﬂ%ﬁﬂk%iﬂ@ﬁAmm%wmm%ﬁ;m@ﬁ%
LS, 2 5 #%2F A Select-DR-Scan A 75 .

1ESEF R
BAEAGRER DB TF AR —DITFER
FR AN 4 TAPEHl g5 A Shift-IRIRZSE, F54- 5810
A PERAETDIMTDO Z 6] . FEShift-IRIRZE T, ik
TMS K L F, 72 TCK Ay T 408 15 TDO Y £ 47 i
Fegh—fi. Exitl-IRIRASTHEXIR-IRIKET, WHETMS HE
HLSF, il 4 7E TCK 9 B Y #E A Update-IR AR 5 . 7E [
—TCKH TR, #4584 B0 a7 4 I B Bl 2 45 &
T FATHIE . £33 TMAX16046/MAX16048 it
YRS LS A B R .

MNAXIMN




£33. JTAGES &

1218

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

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: %4 BYPASSH54 9117 2 1715 & F 7 4w b, FRiREE 2 17 8%, SRJ5 ¥ A Capture-DROK Z5 . Shift-DR AJ
TDI# it 17 5% i i icHie 27 A2 A7 iE # 2 TDO . £ ¥ia e 3 TDOKAR IS R AT R . £ Test-Logic-Resetid F#Hr,
i TDIfE 3 £ TDO, i RS 1F 10 1IE# TAE. IDCODE$§ 4 B il ik A$65 4 A7 f7-4% - ARl Ay LSB Az #h
IDCODE: IDCODE#§4 St 813t 1146 & s, i 240 1, A IRAHIE R AIIEDEC S, HJS 916

PRRRMR M. ETCK BT, #frmnmss DR IEIER, A0RRs, SR

#34. 32{utriRAG

MSB

LSB

Version (4 bits)

Device ID (

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

0000

0000000000000001 00011001011 1

USERCODE: X4 USERCODEH5 4 8ifE 8 HATH5 2 217 7% 7. Shift-DR A3 TDO¥ RS # 7R, 2035,
i, e AL EE A A . g P RS ZE TCK BT X — 454 0] T B 24N E AR ITAG BE K FIMAX 16046/
TR A P AL EUE %, FEJS ., #F A Capture-DRAR MAX16048 8% 4.

3 35. 2L A L &R

MSB LSB
2
D.C. (don't cares) I°C/SMBus User identification (firmware version)
slave address
00000000000000000 See Table 31 r5Ch[7:0] contents

MAXIMN
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MAX16046/MAX16048

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

eI Z XU EET Far

LOAD ADDRESS: X &XArH#EIEEE 1149.1454
L7 MAX16046/MAX 16048 771 #8 i1510] . 7€ Shift-DR
IRAETF, ULOAD ADDRESS 64 817 2|45 4 %5 7 2 i),
TDL o 8 (77 ffh e b A1k L 50 25 77 w3 42 £ TDO.
READ DATA: X ZXHR#EIEEE 1149. 145 4 &M &, DL
HHEXFMAX16046/MAX 16048 7£ 1 4% 195 10] . 7E Shift-DR
RETF, BREAD DATA$E A #i47 Bl 45 4 F A7 45t , TDI
1 5k 8 A7k i e ML B 27 A7 A48 iE # 2 TDO.

WRITE DATA: XZXHRHEIEEE 11491484 £ R,
DL SE AT MAX16046/MAX 16048 77 fif #3717 .- 7£ Shift-DR
R, Y4 WRITE DATA$E4 8F 21484 F 7480, TDI
10 3 8 A7 fif 2 5 M HicHhe 2 A7 #e i H2 £ TDO.
REBOOT: X &XfFR#EIEEE 1149. 13584 &MY R, BF)
MAX16046/MAX 16048 55 ¥ %l B 7. 4 REBOOTHE 4
BF R84 F A e P, MAX16046/MAX16048% i, 1.
RIFF 46 J5 3 751

SAVE: XEXFREIEEE 11491354 £ 8, ATk
HREIC SR . AR O B R E S AR AT AF AR (A Th O T &
L[0T 1 ADC #5425 3R DL R b b 15 S8 4 77 AEEPROM H .

SETEXTRAM: X ZXI#5HEIEEE 1149.148 4 £ WP e,
TR R ITUHE AT . RS B a0 ADCH
gh 1. DACOUT# fE LA & GPIO % A/ H i .

RSTEXTRAM: X X HRi#fEIEEE 1149. 148414 & . il
7t RSTEXTRAM ik [1] 1| BRI\ 01

SETEEPADD: iXJ& X #r#EIEEE 1149.14% %mﬂ%

R X EEPROM T 9 /51A] . — H &% SETEEPADD fir %,

A Hu gk B3R B 9 EEPROM . 15 0] 4F 25 EEPROM {7
BN, Wb E N HE BRI E, T K= READ
DATA#EAE, SRIGHUCK b % B N F R, R
] B85 X # A TS READ DATARRAE.
RSTEEPADD: X J& %4 IEEE 1149.1454
i RSTEEPADD i [u] 1| Bk 1A TT ] ,

LY.
2 1| % EEPROM [ 377 1] .

58

LY R,

8 1B B A V5[]

M FfES

HIEFIRIRS T
¥eA it JTAG ] 12C # 11 1% & EEPROMES), EN_OUT_fii
Y ERINEC B NG T A R0 T A O B . A SRR AR
FFEN_OUT_ My P s B, DAB 1L fEEEPROM % &
ZAGE R EERE, WFEEE - BRI,
S A B IR RS, SRR BB, NN
Hi R

LRI AR E

BVec KOV _EFHF, RESETHiH 7 Veeis 81.4V 2 Hi N &
BHAS, WX — SIFIR R A g K sh AR AT . 7EVeeib
#)2.85V, EEPROM A4 & il 2| 5 A #s a5 < 7,
BHEHBRBEEHS; 2 )m, b mE SR
WEIRE.

BiR#E
MAX16046/MAX 16048 A] LLxt HMa e Y 474 2= 17, 2l
TR RS SRR R A PR, DA HEAT ORI R A R A
CIEBOE 2L NEi =W R i g (00 = o & R VI 7
B — B LA DC-DCHe e s LDO B R B 5, 55—
7 125 2 A FLIAL 45 A DC-DCAEBR (14 9845 i A -

RI&*
K15 T /R MAX16046/MAX 16048 % F 52 i 15 5 1k 5 HL R %
, waEa I AR R Voyrs

(. R Ry) R
Vi Vi 1+ — -—V,
ouT = REFL + Ra + RzJ Ra DACOUT_

Hrb, VRpr IR EEMER S, VpacouT 2MAX16046/
MAX16048 ) DACOUT_ % H Ho )% .

WERER FIRy LLBR A B i 9 i s, A B0 (VpacouT
= VrRgp). VT DACTEE X &7, 75 VRer KEEE

DACOUT_%i i v il i) 18] (2 W DACHir i 5r) . HLFHR;
T VAR DACOUT_FL % FEL 540 ) PR A #2812 0B 4%
BER AR, A % 1 i ) Fi s 9 1Bl PR 5 3 488 o 1 4% ol 23 9
A PRBUNIRy, HE R P BRI

MNAXIMN




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

e tIF 5 KB & 17 ax

DC-DCORLDO

ouT

MAXIN
R MAX16046
MAX16048

@ VDAcouT_

VRer O — e

DC-DC OR LDO

out
T MNAXIN

Ry MAX16046
MAX16048

FB o
C
{ Re T @ VpacouT_

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

DACH HIE
B R B R X DACHT B i 170 d: . #EATH T A HE
TH5 MAX16046/MAX16048 2 [A] B B i i Jf = b 47
UV, T BN R RO A S A B 3% 6 DAC K H E AT IR -
Al RUE A — AR B RCUE D #E (LA 16)
ZEE TR EMAEARRE, MTERBERTIE, Ry =
R3a + Rsg. FIAF R EAREE (SR

‘o 1
B ZJ'CRSBC

SRS AR R B R p MIALAC.

BBENE
Wl 17 7 7 L B D R F 3D 17 A2 I MA X 16046/MAX 16048
SRRAER: . AT SR R Vour:

v ( 1 Rq\ [ R3Vbacout_ + (R4 +Rs)VRer )
out =|1+=—
+ +
\ R J ( R3 +R4 +Rs

Hrp, VR IR EERE; Ri. Ry. Ry3FIR,ZHLIR
PR s R 378 I 15 g A S DACOUT_ % H 22 [|] o ] 328
HBECHLBL; Vpacour Z&DACOUT 4. FIA Rt
SR HIR, Y A8 -

MAXIMN

& 16. DACOUTEW; 78

(1. Bi) _ Your_nowm

Ro VREF
A LN DC-DC %% #e 2% 508 R A A R ip 3R 15 HLBH Ry ARy

PA R B E L VR, X BALTHE T 5 AT fiE. DC-DC
BEHL B B — M BIRAT R A, BT

1+

-~ 1-A
T Rapy_pown (k) :(T

X v _
LI Rapy_up (k)= (% - 1}(%)% (k) -Ry4 (k)

JRa ) Re )

Her, ARBIEL.
LIRS A 55—

R (kQ)x 100

T Rapy_pown (kQ)—[ o (Ra (kQ)+Rg (kQ))]

. VouT_Nom (Ra (k) x (100 +A%)
o (kQ)=[ ) (VREFA% )

Rg (kQ) x 100+ (R4 (kQ) +Rg (k) A%
- A%

59
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MAX1 6046/MAX 1 6048

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

eI Z XU EET Far

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
P4y AR . AU SE DC-DC %% e 2% BE 56 7 A 1 Bt /1N
K i PR

T4 T U TR A RIS B sl
WEER k. X BEEER HM3.3V DC-DCHEH %,
AW . DU HREER R, B8 A XA R

Ne 100
M Rapy_pown = (A—%- 2)(k9)

. VouT Nom (100+ A%) 100+ 2A%
L Rapy_up = ( = (kQ2)

1.225A% A%

SEpuUBES YNNI LY TN Vrer = 1.225V, R3=1kQ, Ry =
1kQ. ¥ DACOUT_JER B & A0.8VE|1.6VZ ], LM
MR . DC-DCH#E 0 (14 i FLE R 3.3V A, (1 +
Ri/Ry) = Vour/Vrer = 3.3/1.225 = 2.69.

Rs WM, e fR 5 09 VS B (HRRs,
R X LERE RN, T g

1k x VpacouT +1kQ x 1.225

) (VDACOUT, +1 .225)
2kQ

Vout = (259)( 5

) =(2.69

Xj‘:PVDACOUT_ =0.8V, Vour =2.72V, XUL:PVDACOUT_ =
1.6V, Vour = 3.80V. X S 4 # X B T--17.6% 6 T
R, DA 15.2%0 B SRR . b2 idEm EIE
AL T DACOUT_JE B A ], L, # &R IE
ARXFREY . AR E AR BRI, TR KRS (E .

HFFFHIRIRE T HIHEE

R L R L BT, T AR — B[R] PN 4EREMAX 16046/
MAX16048 FftHL, DA 5€ S EEPROM B FEiC % . r i
S (1 BSF ] J] S R T B A o A AE 2R (r4Th [ 10D A i B
36N .

60

DC-DC OR LDO

MAXIN
MAX16046
MAX16048

@ VDAcouT_

Rs

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

% 36. EEPROM#ZFEid F A HA

FEAR IR TS ) -

FAULT CONTROL RIE(E):IIORED
REGISTER VALUE DESCRIPTION t
r47h[1:0] FAULT_SAVE
(ms)
Failed lines and
0 ADC values saved 204
01 Failed lines saved 60
10 ADC values saved 168
No information
11 —
saved

Xob VA B A AN [ BT H U A R, R A e B ] T LR
R UE VNIV oo 22 T8] 8B B AR K B 72 4 i G IR IR
ST HAER (& 18). HAME BT Vin DA K7 Z 3R i it
B [l trauLT save. AR B R AE::

_ IFAULT_SAVE Xlccvax)
VIN - VDIoDE - VuvLo

Hep, BABARERL, tpaurt saveFIEAAFY. Tecouax)
H6.5mA, Vpiopp N R EERE, VyyLoN2.85V. #ilan, Xt
T 1AV VN, 0.7V A F B F10.204s I tpAULT_SAVE
Y B/ N AR 127 pF.

MNAXIMN




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

e tIF 5 KB & 17 ax

Vi —NT Vee
c +
T AKXV
= MAX16046
MAX16048
GND

1

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

IXFHEIIMOSFET HF %

MAX16046/MAX160483# it 4 iBn 14 T MOSFET - 3 SCEL R
JEER B . {3 A 8RB MOSFET /L & A 36 IR B L g, s
MAX16046/MAX16048 (14 P # 7] 45 #2 4 1 (EN_OUT1-EN_
OUTA)IC & M AR IR i i, C & PUAS GPIO Ay 6 il i [s]
i A(INS1-INS4). #EHEN_OUT_#i 4 Fin 7438 MOSFET [
WA, 3 #EMOSFET AR ANINS_ S i A, 833 A0 B Y
MON_ i A 5 MIMOSFET A9 ¥ A (WL I 19) . g A4 i 4%
Gy B[R — B B(S W T ERER B0 4Y ) . TEIC B 37 77 #
Ve B EERITORT B A 4R R L o R R T iR T 56 BT ) 2
{d BB INS_ 32 43 19 100 P 6 T 1L FEL B«

MAX16046/MAX 16048 4 6 #% 7] 4 #2 i Hi (EN_OUT1-EN_
OUT6) P DABC & N far R . X PP &L, BT
UK 2 5 B ¥ I MOSFET (M), A H A IR ER ER T fg .
DL Fp oy S lE B, 3 s aT DUYE A fRT B T R T 6
PEmHE PR E . A SRR SR

SR = e
(CaaTe + CEXT)

Hrp, Icpﬂ‘]6pA (ML FVED A R FE BB, CoaTpie

MOSFET FJMIR B2, Cryp It 442 76 IR AT 22 (] i FLZS

HFRA100Q FHLHBE, [Fit, ARNEETR s e .
TSRS BR A H H FE EEd64 DL i B R MOSFET, 1l A
FERBC BN AR BT R T i T i B b T ARSI p Y
ERIBEMOSFET (120). 7 MOSFET Y AR F1 IR A% 2 7] 32 4%
—A R, B E A2 T MAX16046/MAX 16048 () 44
X} AE {E

MAXIMN

VINO

MON_ EN_OUT_ INS_

ADC MUX

Loglc | —
| VTH_PG
REFERENCE !

RAMP

100Q

Vour

MON_ EN_OUT_

MAXIN
MAX16046
MAX16048

[E120. p74i8 # BEMOSFETHI % 1

61
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MAX16046/MAX16048

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

M AR 1 4t 2 (] 86— A~ F 28 T DA B b s R R . W] LA
I b FEL BEL R A, 5 4t 2 [ ) E 28 A P RC 7t FL
ERVFEER. FE, HTERA100Q FhEH, Fit,
ABEAR 1 42 11 S 1T
B - MOSFET A 5K B M- U5 i F 1 TBR (Vs tr) IR psony»

IR FIZE B

K F PR & 2 5 5 # DBPFIABP 3% # £ GND. % Al
10pF L ZR Voo 55 B 28 1. 388 0 7 50 A A 400 IX Jsl o 31
A mmAT L, B AL FL A (] % 538 ABP ) 55 HL
R L BRI o, AN R

W5 2% R 3THERE I n i MOSFET . B 55 3T S 4
R 37. HEFEHIMOSFET
Imax AT 50mV
Rps(on) AT
MANUFACTURER PART MAK,;'DS VG(f‘I—)T“ Vs = 4.5V V%"F;"SSE Q?n(gp) PACKAGE
(mQ)
(A)
FDC633N 30 0.67 42 1.19 11 | Super SOT-6
FDP8030L TO-220
Fairchild FDB8030L 30 15 45 . 120 11026308
FDD6672A 30 1.0 95 5.26 33 | TO-252
FDS8876 30 25 10.2 294 15 |s0-8
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 21 155 3.22 7 D2PAK
TO-262
IRLM2502 20 1.2 45 1.11 g |S0T233
Micro3
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PAGE ADDRESS READ/WRITE DESCRIPTION
Ext 00h R MON1 ADC Result Register (MSB)
Ext 01h R MON1 ADC Result Register (LSB)
Ext 02h R MON2 ADC Result Register (MSB)
Ext 03h R MON2 ADC Result Register (LSB)
Ext 04h R MON3 ADC Result Register (MSB)
Ext 05h R 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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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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PAGE ADDRESS READ/WRITE DESCRIPTION
Def/EE 26h R/W MON2 Early Warning Threshold
Def/EE 27h R/W MON2 Overvoltage Threshold
Def/EE 28h R/IW MON2 Undervoltage Threshold
Def/EE 29h RIW MON3 Early Warning Threshold
Def/EE 2Ah RIW MONS3 Overvoltage Threshold
Def/EE 2Bh RIW MON3 Undervoltage Threshold
Def/EE 2Ch R/W MON4 Early Warning Threshold
Def/EE 2Dh R/W MON4 Overvoltage Threshold
Def/EE 2Eh RIW MON4 Undervoltage Threshold
Def/EE 2Fh RIW MONS5 Early Warning Threshold
Def/EE 30h R/IW MONS Overvoltage Threshold
Def/EE 31h R/IW MONS5 Undervoltage Threshold
Def/EE 32h R/W MONSG Early Warning Threshold
Def/EE 33h RIW MONG6 Overvoltage Threshold
Def/EE 34h RIW MONG6 Undervoltage Threshold
Def/EE 35h RIW MON?7 Early Warning Threshold
Def/EE 36h RIW MON7 Overvoltage Threshold
Def/EE 37h R/IW MON7 Undervoltage Threshold
Def/EE 38h R/W MONS Early Warning Threshold
Def/EE 39h RIW MONS8 Overvoltage Threshold
Def/lEE 3Ah RIW MON8 Undervoltage Threshold
Def/EE 3Bh R/IW MONS9 Early Warning Threshold*
Def/EE 3Ch R/W MONS9 Overvoltage Threshold*
Def/EE 3Dh R/IW MON9 Undervoltage Threshold*
Def/EE 3Eh RIW MON10 Early Warning Threshold*
Def/EE 3Fh RIW MON10 Overvoltage Threshold*
Def/EE 40h RIW MON10 Undervoltage Threshold*
Def/EE 41h R/W MON11 Early Warning Threshold*
Def/EE 42h R/W MON11 Overvoltage Threshold*
Def/EE 43h R/IW MON11 Undervoltage Threshold*
Def/EE 44h R/IW MON12 Early Warning Threshold*
Def/EE 45h R/IW MON12 Overvoltage Threshold*
Def/EE 46h RIW MON12 Undervoltage Threshold*
Def/EE 47h RIW Fault Control
Def/EE 48h R/W Faults Causing Emergency EEPROM Save
Def/lEE 49h R/W Faults Causing Emergency EEPROM Save
Def/EE 4Ah RIW Faults Causing Emergency EEPROM Save
Def/EE 4Bh R/W Faults Causing Emergency EEPROM Save
Def/EE 4Ch R/W Faults Causing Emergency EEPROM Save
Def/EE 4Dh R/W Software Enable/MARGIN
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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/IW Sequence Delays

Def/EE 51h R/W Sequence Delays

Def/EE 52h R/IW Sequence Delays

Def/EE 53h R/W Sequence Delays

Def/EE 54h R/W Sequence Delays/Reverse Sequence Bit

Def/EE 55h R/IW Watchdog Timer Setup

Def/EE 56h R/W MON2-MON1 Slot Assignment from Slot 1 to Slot 12
Def/EE 57h R/W MON4-MONS Slot Assignment from Slot 1 to Slot 12
Def/EE 58h R/W MONB-MONS5 Slot Assignment from Slot 1 to Slot 12
Def/EE 59h R/W MONB8-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/W Customer Firmware Version

Def/EE 5Dh RIW EEPROM and Configuration Lock

Def/EE 5Eh R/W EN_OUT2-EN_OUT1 Slot Assignment from Slot O to Slot 11
Def/EE 5Fh R/W EN_OUT4-EN_OUT2 Slot Assignment from Slot O to Slot 11
Def/EE 60h R/W EN_OUT6-EN_OUT5 Slot Assignment from Slot O to Slot 11
Def/lEE 61h R/W EN_OUT8-EN_OUT7 Slot Assignment from Slot O to Slot 11
Def/EE 62h R/W EN_OUT10-EN_OUT9 Slot Assignment from Slot O to Slot 11*
Def/EE 63h R/W EN_OUT12-EN_OUT11 Slot Assignment from Slot O to Slot 11~
Def/EE 64h R/W INS Power-Good (PG) Thresholds

Def/EE 65h R Manufacturing Revision Code

Def/EE 66h 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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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
(X5 MAX16046

FE: ExtfURY R A @ F a7 frams, Default (CEBL A T 65 09 77 7%, EEPROMACZEEPROMAF it (L B, Det/EE{CR IR 7 1E

EEPROM G178, 15 St 686 2B IA ST I 79 48 ] A B

PROCESS: BiCMOS

MAXIMN

BHIEE

L+ f=
=+ Z“Z{Hl@

T RE 2 AMNEAE B AR ST A, 1A china.maxim-ic.

com/packages. iR, HRHGWIYFA+7. #7 7 UER
RoHSHRZS . HEE P REE I AN BRFAR, BEHEE N SH
A K, SRoHSIRAS K.

HEXE HERm HIMERS | RETRERS
56 TQFN T5688-3 21-0135 90-0047
64 TQFP C64E+6 21-0084 90-0328
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