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ABSOLUTE MAXIMUM RATINGS

VDD 0 VSS i -0.3V to +5.5V
RS-0 VSS tiiiiiiiiiece e -0.3V to +0.3V
All Other Pins Except REG18 and

REG25 Relative to VSS ...covvveiiiii -0.3V to (Vpp + 0.3V)*
Continuous Power Dissipation (Ta = +70°C)

40-Pin TQFN

(derate 35.7mW/°C above +70°C) ........ccceevvvriennnn. 2857.1mW

*Subject to not exceeding +5.5V.

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

-40°C to +85°C
-55°C to +125°C
+260°C

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

maximum rating conditions for extended periods may affect device reliability.

RECOMMENDED OPERATING CONDITIONS

(Ta = -40°C to +85°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP  MAX | UNITS
VbD Operating Voltage Range VDD (Note 1) 2.7 55 Vv
Input Logic 1 ViH ?/IZDX V%%+ Vv
Input Logic 0 ViL -0.3 (\)/SDX Vv
'M”ggttﬁégﬁigh SCL, SDA, Vi2c_IH | 2.7V <Vpp < 3.6V (Note 1) 2.1 V%%* v
'M”géttﬁé%;ow: SCL, SDA, Vi2C_IL | 2.7V < Vpp < 3.6V (Note 1) 03 108 v

DC ELECTRICAL CHARACTERISTICS

(VDD = 2.7V t0 5.5V, Ta = -40°C to +85°C, unless otherwise noted. Typical values are at Vpp = 3.3V, Ta = +25°C, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
| Note 2 2.5
Supply Current CPY ( ) mA
IPROGRAM 8
Brownout Voltage VBO Monitors Vpp (Note 1) 2.40 2.46 2.55 Vv
Brownout Hysteresis VBOH Monitors Vpp (Note 1) 30 mV
Internal System Clock fMosc 4.0 MHz
+25°C < TaA < +85°C -3 +2
System Clock Error (Note 3 fERR: %
Y ( ) ERR-MOSC -40°C < TA < +25°C -6.5 +1.6
Output Logic-Low VoL1 loL = 4mA (Note 1) 0.4 \
Output Logic-High VOH1 lOH = -2mA (Note 1) VgIISJ i %
PWM, PSEN Pullup Current IPU VPIN = Vss, VDD = 3.3V 38 55 107 pA
ADC Internal Reference 1.225 V
ADC Voltage Measurement Error VERR -1 +1 %
ADC Internal Reference o
Temperature Drift 05 0.5 &
6 AKX
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DC ELECTRICAL CHARACTERISTICS (continued)

(VpD = 2.7V t0 5.5V, Ta = -40°C to +85°C, unless otherwise noted. Typical values are at Vpp = 3.3V, Ta = +25°C, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
ADC Internal Reference Initial 1 1 iy
Accuracy (+25°C)
ADC Full-Scale Input Voltage VFs 1213 1225 1237 V
ADC Measurement Resolution VLSB 300 pv
ADC Bit Resolution 12 Bits
RS+ Input Resistance RIN 15 MQ
ADC Integral Nonlinearity INL +4 LSB
ADC Differential Nonlinearity DNL +1 LSB
ADC Offset VOFFSET +2 LSB
Internal Temperature Ta = -40°C to +85°C 3 +3 oc
Measurement Error
Ta = 0°C to +60°C,
TDIODE = +60°C to +120°C 15 +1:5
Ta = 0°C to +60°C,
Remote Temperature TDIODE = -45°C to +120°C -1.75 +1.75
Measurement Error - 10°C 10 185°C °C
(MAX34441 Error Only) A=- O +807%, 2. _
TDIODE = +60°C to +120°C 275 275
Ta = -40°C to +85°C,
TDIODE = -45°C to +120°C =0 +3.0
Store Default All Time 37 ms
Nonvolatile Log Write Time 12 ms
Nonvolatile Log Delete Time 200 ms
5 Write
Flash Endurance NFLASH | TA = +50°C 20,000 Cycles
Data Retention TA = +50°C 100 Years
Voltage Sample Rate 5 ms
Current Sample Rate 200 ms
RPM Sample Rate 1000 ms
Temperature Sample Rate 1000 ms
Device Startup Time Meqsured from POR until monitoring 10 ms
begins
Power supply 62.5 kHz
PWM Frequency
Fan 30 25,000 Hz
P I 6
PWM Resolution oWer Suppy Bits
Fan 7
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I12C/SMBus INTERFACE ELECTRICAL SPECIFICATIONS

(VpD = 2.7V t0 5.5V, Ta = -40°C to +85°C, unless otherwise noted. Typical values are at Vpp = 3.3V, Ta = +25°C, unless otherwise noted.)

MAX34441

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS

SCL Clock Frequency fscL 10 100 kHz
Bus Free Time Bgtyveen STOP {BUF 47 s
and START Conditions

(I;glndd'il;:(r)nne (Repeated) START {HD:STA 40 s
Low Period of SCL tLow 4.7 us
High Period of SCL tHIGH 4.0 ys
Data Hold Time tHD:DAT Reoe|v§ 0 ns

Transmit 300

Data Setup Time tSU:DAT 100 ns
START Setup Time tSU:STA 4.7 us
SDA and SCL Rise Time tR 300 ns
SDA and SCL Fall Time tF 300 ns
STOP Setup Time tsu:sTO 4.0 us
Clock Low Timeout tTo 25 35 ms

Note 1: All voltages are referenced to ground (Vss). Currents entering the IC are specified as positive, and currents exiting the IC
are negative.

Note 2: This does not include pin input/output currents.

Note 3: Guaranteed by design.

PC/SMBushH1F

\

[\

)

| D)
tF | tsp
i tHD:STA
ST
: 3 C
tHiGH 5 A > -
| 1 fsusTA 15U:STO
— |- | '
tsu:DAT ol
STOP START REPEATED
START

NOTE: TIMING IS REFERENCED TO Vi (max) AND VIH(MIN)-
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B TERFIE
(Ta = +25°C, unless otherwise noted.)
SUPPLY CURRENT vs. TEMPERATURE SUPPLY CURRENT vs. SUPPLY VOLTAGE
27 . 27 5
26 % 26 §
25 / v 25
= 24 = 24
= Vop=33V_~ g =2 | | L
2 5, = 23
22 22
21 21
20 20
40 20 0 20 40 60 80 100 27 31 35 39 43 47 51 55
TEMPERATURE (°C) Vop (V)
WEAK PULLUP VOLTAGE vs. TIME AT POR Ipp vs. TIME DURING A FLASH WRITE
(UNLOADED PINS, Vpp = 3.3V) (Ta = +25°C, Vpp = 3.3V)
MAX34441 toc03 MAX34441 toc04
ov
ov _
. : 1mA/div
1V/div |, I —

I e T — _ 0A

1ms/div 2ms/div

FILTERED MARGINING VOLTAGE
vs. TIME DURING MARGIN UP

MAX34441 toc05

200mV/div

ov —

100ms/div

MAXIN 9
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5| &
TOP VIEW BEsBE2:88¢
130112911281 127} 126} 125} 24} 1231 122} {21!
SDA| 31! 120 | w3
seuf2r 119 | PSEN4
AO/MUXSEL | 33 } j 118 | Pwia
PULTESE pam L HL[TACE
CONTROL | 35 3 MAX34441 3 116 | PWMS
Vss | 36 | | 115 [ mscL
A/PG/TACHSEL | 37 § 14 I mspa
RERT[3 I [
] E T 2 [ s
RS+5 [ 40’ 111 |Rs+2
1iiedisiiaiisiieiiviisiiolio;
22323223 °%2
TQFN
(6mm x 6mm x 0.75mm)
51 R
Bl B4 IhE
1 RS-4 ADC4 R RN E KIS E i,
2,21,36 Vss Y FE R O BT (Hh)o
3 RS+4 FRADCE BN, HEXFRS-4ME.
4 RS-3 ADC3EB[ENERIH S E iR,
5 RS+3 FJR ADCER BN, X FRS-3ME-.
6 RS+0 FIRADCEE AN, HEXTFRS-0OME,
7 RS-0 ADCO /&M ZAIH S E i
8 RS+1 FIRADCER BN, EXTFRS-1E.
9 VDD BIRBE, FA—N0.IuFEEE VDB E Vsso
10 RS-1 ADC1 B [E N E RIS E .
11 RS+2 FRADCEE BN, X FRS-2ME.
12 RS-2 ADC2 B8 =M E RIS E i
13 RST REFEBIERMEN.
14 MSDA FIRGIBR PCHIRMA S, TR
15 MSCL TG PCRT P, FRREH.
16 PWMS }E—E‘L:Z)EPWMKHIJ&#S CMOSHEHR Uit . MBH AT AMET, S A100%0, Z5|MESRFFS
17 TACH5 NS N.
18 PWM4 vaM%eElﬂﬂmtﬂ#zto HERTWERASHE, STEA100%E, %5 MELAFESET.
19 PSEN4 FRE BRI #4. BT MFR_MODERIIZ B AR AR E AR, Rt CMOSHERim .
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5B R (%)
Bl B IhgE
20 PWM3 PWMAE M #3. MEREDHEZRAAEE, S=A100%0, %5 MELREEHRF.
22 REG18 R ESF B BiaESE, BIpFMI0nFEAIGREGISEHE Vss. BE EEBBIEEZILS M.
23 PSEN3 FER(EaEM I #3. 1BIIMFR_MODERIIZ B AE BB KB ER, N FimeiCMOSHERiH .
24 PWM2 PWMHAEIFTHHH#2. MERETWEZEARASE, S=EA100%0, %5 HEEFEFEET.
25 PSEN2 FEIR(EREIH #2. BIIMFR_MODER % E AR BYSEBTEER, UNFFiRmeiCMOSHE R H .
26 PWMH1 PWMHAEIETHIH# . MERTWEZARASE, S=EA100%0, %5 HEEEFSET.
27 PSEN1 FREREMIE #1. IBIIMFR_MODE AT 1% B AB B FEMERBFE, MR IR CMOSHERHIH .
28 PWMO PWMHA R M #0. MEVITHWEZARASIE, S=EEA100%0, %5 ELSARFEEF.
29 REG25 TEL T ERS, B IUFAN10nF EEAUS REG25 55 B 2 Vsso 1B 7B E BB BEZE %5 1.
30 PSENO RS AESIE #0. 1BIIMFR_MODERIZ B AB BB MERBFERL, MR IR CMOSHEE it
31 SDA 12C/SMBus FERHIN BT H o
32 SCL 12C/SMBuUs 3R 2 BT 54T\ o
SMBus it 0%\ | 2 S MR = bt . 2540 FB I I8 IZ TN BES | IS E SMBus bdlt: K —>100kQFE
33 AO/MUXSEL | BAMIZS IR ZE VssBli Vo, R B, 25 ER/E, Z5IMZ ML, (EASNBEINE FHSaIBE/E
TIERERR . MUXSELARBFERABTEENE, ASEFHATERNZS.
R FAMMERETAREAN L. £ETH— R HERE T SRR TR, RihEIZ5 M
34 FAULT AEIREIE R, AN, B MEMNZS I, SEME T AEREREE, XAMERIR. IZIMATAZ Y
R RAAIR S BRG], MARSTE AR MEEN LB, X5 MEH IS TG RIBERTS. 1%
SR B — N 50ps SR IEBK R K 28
35 CONTROL f[ﬁﬂ;iﬁgf%%;?iﬁONioFECONFIGii?%{EEEﬁ$ﬁ’§flﬁf¢%%¥ﬁ§fl%?ﬁ?§%ﬂo %5 B — 1 50us R IERKF
SMBusHIE 15N /ERIRFL 4B . 25 EFBRTIE IS IZ W IhAES | B AR E SMBus itk 45 —M00KQEB R MIZ
37 A1/PG/ SIMEREE VssBi Vpp, B, fR LT, ZSIMEAMY, B ERRRES T ENRIAIPOWER
TACHSEL | GOOD_ON[IBRAT, 1Z5I Bk EIm BT, e, FEWXERN AT, JRaEEMFR_MODERIZS I IE & 4
RN Tz BT IE
38 ALERT REFEX. FRRERT
39 RS-5 EERNZINEADCEERN, AN, HIFRS+HME.
40 RS+5 BERN ZRERADCEEMN, EMNE, B FRS-5ME
— EP RIFE(HERE), BEPEREZ Vsso
£ BVop. Vss. REGI8. REG25. ADCHIEPZ S, £ &85 MRSt FEFIE( B A= H, AF50uA L. A2 /g, £#455 i,
5| HIBCE 9% N\ B g0 -
V.V 4V 11
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THEE]

Vbp B POWER » PWMO
Vss » CONTROL B PWM1
PULSE- .
25V —  WIDTH > P2
Az = VREG MODULATOR > PWM3
Vss > » PWM4
B 1.8V > PWM5
REG18 e — vRee
Vss >
= » PSENO
AMHz > POWER- B PSEN
OSCILLATOR > SUPPLY 4
16-BT | | OUTPUT > PSENZ
MSDA > SMBus MAXQ ENABLES B PSEN3
MASTER |<«—|  RISCCORE > PSEN
MSCL e » INTERFACE
_ _ FAN
SDA > SMBus |<€— TACHOMETER | TACH5
SLAVE  |—> INPUT
SCL e » INTERFACE
RST <= > - RS+
ALERT <= < RS-0
T - - RS+
FAULT > ST > i
CONTROL > CONTROL [ - Ror2
AO/MUXSEL e »| SIGNALS x| RS-2
A1/PG/TACHSEL & > A A = = g§+33
] \ < RS+4
MAXI TP > Eg:é
MAX34441 RAM FLASH SENSOR —P_; Ra
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BRRtHERZAER]

ALERT

CLOCK

HOST
INTERFACE
CONTROL

RST

+3.3V

DATA —o

+3.3V

SDA

SCL
RST MAXI

—_— MAX34441
ALERT )

FAULT
CONTROL

A1/PG/TACHSEL
AO/MUXSEL

\J

YY VY Y
ADDITIONAL DEVICES

\

SDA
SCL

RST AKX
ALERT MAX34441

#1
FAULT
CONTROL

A1/PG/TACHSEL
AO/MUXSEL
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RSB BIRM— N RGE R ENE. f:4EAE IR
JXU B % 3R M MFA At 320 i 08 FE A M THAE
RREERENRBRHEE, TieERARIRERNTE
AMRER. EXpeRREEEENHERTEMAPRKE
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REMSTE LB % W EB IR AAE R X FR IR HE o {8 FASMNEBER IR
A ARRRET, 2R EFEAE MM R
REKNINGER ZHFZACMREERFTNN, BFEFL
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#1. PMBus#£Lh3

ZIRE. LA EESESAIEINEERE, MIMERS
BE. BEEANI’C/SMBusED EDSTELV IR EERE
BE.

=R EB AN R EEGIINEE. APARESENEE
W EXNBEFPWMA R bl XU BRPMEE I, 2HE
FiX g BB AN ERE, HEI4F% A EEAE
A FIThIE o

SR AALERT FMIFAULT HIHES, FE4EIIPMBusH
BRBEmOFITIERS. RAUEMIEM N ERE, AFRZI/0R
& FHBEARMAX34441384,

PAGE | PAGE | PAGE | PAGE NO. OF FLASH DEFAULT
CODE COMMAND NAME TYPE 04 5 6-11 255 BY:l'ES STORED VALUE
(NOTE 1) (NOTE 2) | (NOTE 2)
00h |PAGE R/W Byte R/W R/W R/W R/W 1 N 00h
01h |OPERATION R/W Byte R/wW — — W 1 N 00h
02h |ON_OFF_CONFIG R/W Byte R/W R/W R/W R/W 1 Y 1Ah
03h |CLEAR_FAULTS Send Byte W W W W 0 N —
10h  |WRITE_PROTECT R/W Byte R/W R/W R/W R/W 1 N 00h
11h  |STORE_DEFAULT_ALL Send Byte W W W W 0 N —
12h  |RESTORE_DEFAULT_ALL Send Byte W W W W 0 N —
19h  |CAPABILITY Read Byte R R R R 1 N 00h/10h
20h [VOUT_MODE Read Byte R R R R 1 FIXED 40h
25h  [VOUT_MARGIN_HIGH R/W Word R/W — — — 2 Y 0000h
26h |VOUT_MARGIN_LOW R/W Word R/W — — — 2 Y 0000h
2Ah  |VOUT_SCALE_MONITOR R/W Word R/W — — 2 Y 7FFFh
38h |[IOUT_CAL_GAIN R/W Word R/W — — — 2 Y 0000h
3Ah  |FAN_CONFIG_1_2 R/W Byte — R/W — — 1 Y 00h
3Bh |FAN_COMMAND_1 R/W Word — R/W — — 2 Y FFFFh
40h  [VOUT_OV_FAULT_LIMIT R/W Word R/W — — — 2 Y 7FFFh
42h  [VOUT_OV_WARN_LIMIT R/W Word R/W — — — 2 Y 7FFFh
43h  [VOUT_UV_WARN_LIMIT R/W Word R/W — — — 2 Y 0000h
44h  [VOUT_UV_FAULT_LIMIT R/W Word R/W — — — 2 Y 0000h
46h IOUT_OC_WARN_LIMIT R/W Word R/W — — — 2 Y 7FFFh
4Ah  [IOUT_OC_FAULT_LIMIT R/W Word R/W — — — 2 Y 0000h
4Fh  |OT_FAULT_LIMIT R/W Word — — R/IW — 2 Y 7FFFh
MAXQZMaxim Integrated Products, Inc. 89 fET#R.
14 W XXV




%1. PMBUs # & 1UAD (45)

PMBus 51&iBE R EE5S
FOEEEX FIEFIES

PAGE | PAGE | PAGE | PAGE | | = | FLASH | DEFAULT
CODE COMMAND NAME TYPE 0-4 5 6-11 | 265 | oo'- o | STORED | VALUE
(NOTE 1) (NOTE 2) | (NOTE 2)

51h  |OT_WARN_LIMIT RWWord | — — R/W — 2 Y 7FFFh
5Eh  |POWER_GOOD_ON RW Word | RW — — — 2 Y 0000h
5Fh  |POWER_GOOD_OFF RW Word | RW — — — 2 Y 0000h
60h |TON_DELAY RW Word | RW — — — 2 Y 0000h
62h  |TON_MAX_FAULT_LIMIT RW Word | RW — — — 2 Y 0000h
64h |TOFF_DELAY RW Word | RW — — — 2 Y 0000h
78h |STATUS_BYTE Read Byte R R R R 1 N 00h
79h |STATUS_WORD Read Word | R R R R 2 N 0000h
7Ah  |STATUS_VOUT Read Byte R — — — 1 N 00h
7Eh  |STATUS_CML Read Byte R R R R 1 N 00h
80h |STATUS_MFR_SPECIFIC Read Byte R — R — 1 N 00h
81h |STATUS_FANS_1_2 Read Byte | — R — — 1 N 00h
8Bh |READ_VOUT Read Word | R — — — 2 N 0000h
8Ch |READ_IOUT Read Word | R — — — 2 N 0000h
8Dh |READ_TEMPERATURE_1 Read Word | — — R — 2 N 0000h
90h |READ_FAN_SPEED_1 Read Word | — R — — 2 N 0000h
98h |PMBUS_REVISION Read Byte R R R R 1 FIXED 11h
99h |MFR_ID Read Byte R R R R 1 FIXED 4Dh
9Ah |MFR_MODEL Read Byte R R R R 1 FIXED 52h
9Bh |MFR_REVISION Read Word | R R R R 2 FIXED 3030h
9Ch |MFR_LOCATION BlockRW | RW | RW | RW | Rw 8 Y (Note 3)
9Dh |MFR_DATE BlockRW | RW | RW | RW | Rw 8 Y (Note 3)
9Eh |MFR_SERIAL BlockRW | RW | RW | RW | Rw 8 Y (Note 3)
D1h |MFR_MODE RWword | RW | RW | RW | RW 2 Y 0000h
D4h  |MFR_VOUT_PEAK RW Word | RW — — — 2 N 0000h
D5h  |MFR_IOUT_PEAK RW Word | RW — — — 2 N 0000h
D6h |MFR_TEMPERATURE_PEAK | RW Word | — — R/W — 2 N 8000h
D7h  |MFR_VOUT_MIN RW Word | RW — — — 2 N 7FFFh
D9h |MFR_FAULT_RESPONSE RW Word | RW — — — 2 Y 0000h
DAh |MFR_FAULT_RETRY RWwWord | RW | RW | RW | RW 2 Y 0000h
DCh |MFR_NV_FAULT_LOG Block Read | R R R R 255 Y (Note 4)
DDh |MFR_TIME_COUNT Block Read | R R R R 4 N (Note 5)
EOh |MFR_MARGIN_CONFIG RW Word | RW — — — 2 Y 0000h
Foh |MFR_TEMP_SENSOR_CONFIG | RW Word | — — R/W — 2 Y 0000h
Fih |MFR_FAN_CONFIG RWWord |  — RW | — — 2 Y 0000h
Foh |MFR_FAN_LUT Block RW | — RW | — — 32 Y (Note 6)
F3h |MFR_READ_FAN_PWM Read Word | — R — — 2 N 0000h
F5h  |MFR_FAN_FAULT_LIMIT RWWord | — RW | — — 2 Y 0000h
F6h |MFR_FAN_WARN_LIMIT RWWord | — RW | — — 2 Y 0000h

E1: AR RS B AL, AT TUE e H AR AAR B M B A I AL
iE2: 7EFlash Storedi=, “N" RAHITSTORE_DEFAULT_ALL A<

MAXIN

AHZSMATFHENTFR, LB Sl ARST 31#IE A )% Default
Value = HI %1 &, Flash Stored=sf “Y " RRHATSTORE_DEFAULT_ALL fr 2 BNZSH RSB N EFETERGFH, HE LB
RRST3IMIR B zNiN%; . Default Value = B9 SH{E A H |~ IHI%I{E. Flash Stored =8 "FIXED" RNZEE L BlE, TEEEX.
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MAX34441

PMBus 518iBE R EE5S
FOEBEX F1EFIRS

%1 PMBus fir & RS (£%)

ZBFIHIRER A L R EBIAEA3130313031303130h.

iE3:

it4: l\/IFR NV_FAULT_LOGEEBHIEHR T R EBINEAFFh,
5 %4 T RIS RSB 500000000h.
iE6: MFR_FAN_LUT ZEEHIEHR T R EIAEAO00N.

#2. PMBus/SMBus & it

Motk 1E

= LB, BT AOFIATSI A EPMBuUs/SMBuUs &

7-BIT SLAVE
Al A0 ADDRESS bl
) o s
o tto VDD N (D8h) 5244 FISMBUS K TUS2I PMBus 64 i H. S FIM
10010 VoD [ n OVSS s (DAh) 2 B BIR T A A FATR, B REIR A z@ Bt
to Vbb (DAN) SEW M ERARETRMB A RIW = 0), REE
B b (BT MRS BB R (MSB) AT
SMBus/PMBusiB{s 1|
READ WORD FORMAT
1 7 1 1 8 1 1 1 8 1 8 1 1
SLAVE COMMAND SLAVE DATA BYTE DATA BYTE
S ADDRESS W A CODE Sr ADDRESS R A LOW A HIGH NA | P
READ BYTE FORMAT
1 7 1 1 8 1 1 1 8 1 1
SLAVE COMMAND SLAVE
S ADDRESS W A CODE Sr ADDRESS R A DATA BYTE | NA P
WRITE WORD FORMAT
1 7 1 1 8 8 1 8 1 1
SLAVE COMMAND DATA BYTE] DATA BYTE
S ADDRESS W A CODE LOW A HIGH R P
KEY:
WRITE BYTE FORMAT S =START
; . o g 8 1 Sr = REPEATED START
SLAVE COMMAND P =STOP
S W A DATA BYTE| A P
ADDRESS CODE W = WRITE BIT (0)
R =READ BIT (1)
SEND BYTE FORMAT A = ACKNOWLEDGE (0)
1 7 1 1 8 1 NA = NOT ACKNOWLEDGE (1)
S SLAVE W A COMMAND P SHADED BLOCK = SLAVE TRANSACTION
ADDRESS CODE

16
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PMBus 51BiEB EETEES

&R X E1EH 77

BEss B AR NEEES RS SERES HSTOPS
LHTEREGS, AIARESS TRfgpET— 5 < RBFRMEEGHS.

KOEEHRANF —BTEL LNZ N R/EBEANRE

HRmTERKN

SLAVE ADDRESS, COMMAND BYTE, AND DATA WORD FOR DEVICE 1

SLAVE ADDRESS, COMMAND BYTE, AND DATA WORD FOR DEVICE N

1 7 1 8 1 8 1 8
SLAVE COMMAND DATA BYTE DATA BYTE
S| pooRess | W | A CODE 2 LOW AT HigH A e
SLAVE ADDRESS, COMMAND BYTE, AND DATA BYTE FOR DEVICE 2
1 7 11 8 1 8 1
SLAVE COMMAND KEY:
Sr Wl A A |DATABYTE| A cee :
ADDRESS CODE S - START
SLAVE ADDRESS AND SEND BYTE FOR DEVICE 3 Er :SF;E()P;ATED START
1 7 1 1 8 1 B
B SLAVE w | A | COMMAND | v W= WRITE BIT (0)
" | ADDRESS CODE A = ACKNOWLEDGE (0)

SHADED BLOCK = SLAVE TRANSACTION

1 7 1 1 8 1 8 1 8 1 1
SLAVE COMMAND DATA BYTE DATA BYTE
St ADDRESS W A CODE A LOW A HIGH A P

SH BERZIREMRLL(ARA),
SEBKFESHEE MG, EAL R —Ams  PHRIABIFR. FERARAR, FERMEE 5 EEEN

(ACK)#E4TIRL. 2@ RISl MEkagy ik

A9 [El E M HE B FEAT I R X FRARAE RO ME—BISNZ ALERT WEIARAE, FHUMAALERTIRE, H{4XHHEITNE,

i L F BE(MFR_MODERHIALERTAL = 1), FBALERT sE=NELMRE
WHRIRE, REZFORMES, 254 UIR AR N5 AL HE FAEERAIRAI 2T ARA. (HEA MM E it &R

SRBREBSNEEMNMILE TR 4,

(0001 100, 18h). EXFMIERIESNALERT FIR EN HIBR RIS ARG WRFJARSMIE, NBRRALERTRE,

Rzt Ak (ARA) BB 53 FHANNE B SHEE M. R IFFAHIEER, R
FALERTHIIRERT

ALERT FIHE 3 izt 41 (ARA)
R ALERT 4 H 18 88 (MFR_MODERRIALERTAL = 1),
KRAEWER, SEMAALERTESREMY, ARSHFE

MAXIN

EHFERUBRREARA.
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MAX34441

PMBus 518iBE R EE5S
FOEBEX F1EFIRS

RENT R (ARA) F T 1520
1 7 1 8 11
ARA DEVICE SLAVE ADDRESS
S| ooot100 | B[ A WITHLSB =0 NATP
FRtRIE LRI H D FrtrE MU F TR BRI IR

LEEHFRAEMRERZESTARTESTOP ZBIR TR EN—
M EEBEFHIHREMNFHFIERN—NTETT, SIEKRIUL
TEME:
E& AR Lo

’]%STATUS BYTEFHICMLALE -
FSTATUS WORDHRICMLALE 7.

G STATUS _CMLARIDATA _FAULTRLE .
i & ALERT RE (B ERE) B2 4.

IRAURERIFERFFTEH LD

Xﬂ‘?ﬁﬁ‘ﬁ’]! Za%, AR GENS M EIEEE
EHENTT. WREAEMEREE, S MESHER
E’]?jﬁ&\ﬂ:ﬁﬂﬁﬁ%, BN MY, HARBUE
E1E.

1) &
2)
3)
4) 4
5)

FRAREHFIHIHLE
MTZENE—Fad, BRBRREEANEEHENFD
WREAAEMRE, EAFHNFHRUHS TIHNE,
AR REUA T = 1E:

) EH%FII??

2) BSTATUS_BYTEHHICMLAL B

3) #STATUS_WORDAFHICMLAL BT,

4) ¥ STATUS_CMLAFHIDATA_FAULTHI Ef.

5) Wik ALERTIRE (B EE6E) BANIE M.
FHRHERNFTRTHAE

—&md, BTN EHENEEHENT

eI Z T

T XFNE
o MNERAFEMERE, MNSBHIERNF
e, B[URBUANThE:

1) REERHRIFNE, =21 (FFh).

2) ¥%STATUS BYTEFRHICMLALE (Lo

3) BSTATUS WORDHHICMLAL Bz,

4) ¥STATUS _CMLAERIDATA FAULTHI Bl
) 1w

5 b & ALERTIRE (B4R BRI LR

18

MR BTSSR ATR RN RRIR/ WAL AT, 28
HREBATEGER, NMEATARA):

1) REHIEFSS

2) REEBRHRFNE, REL21 (FFh)o

3) #STATUS_BYTERFBICMLAL B,

4) ¥ STATUS_WORDFHICMLAL BT,

5) #STATUS_CMLAHBIDATA_FAULTHL BT,

6) Widhhk ALERTIRE (B8 BAEEHE.
BWF AR < R

MREFABR[ARET AEZFFNMSAMN, 3E S0
PAGEIREANZFERH R XN ML AN, |HEXBT
w1k

1) ZEEE2

2) #STATUS_BYTEHHICMLAT BT

3) #STATUS_WORDHHICML A Efr.

4) FSTATUS_CMLHEICOMM_FAULT i B 1.

5) BT MR ALERTIRE (B IEEE) BAER 1+
e

2210 EPAGE. OPERATIONFIWRITE _PROTECT#r 4
KRAD, WINEIRER. MREFRGEENNEBIBR LY, #HEX
BB E:

1) ZE&E%

2) ¥%STATUS BYTEHHICMLAL B,

3) ¥STATUS_WORDHHICMLAL B 17,

4) ¥%STATUS CMLAHFHEIDATA FAULTLE (L.
5) Widfl&R ALERTIRE (BT ERE) BANE 2.

MAXI N




EBUM RS iEKiEEE
L —£H5m2 (CLEAR_FAULTS. STORE_DEFAULT _
ALL. RESTORE_DEFAULT ALL)%&HISEKES, 254X
BUA T B E:

1) RIZHit=Ty

) ZEEES.

) REEIRHERENE, &E21 (FFh).
) BSTATUS_BYTEHHICMLALE L.
)
)
) &

M~ W N

5
6
-

&7
5
¥ STATUS. WORDHAICMLAL Bz,
%STATUS_CI\/II_EP BIDATA_FAULTHL BT,
WA ALERTIRZE (B (HEL) BANEE
A RiEm SIEKREIRIE
MEEHEEIEKN, RPN E:

R
1 @Eﬁﬁ%\o

)

2) B STATUS_BYTEHFHICML AL E (T,

3) K STATUS_WORDHFHICML AL E L.

4) K STATUS_CMLFHICOMM_FAULTRL E L.
) i

5) B AA ALERTIRE (HTE4E) BAIE R4

SMBus&Ht
R SCLAAR M TIFAISMBuUsIE 5 HA B 4R #F AL sBF B9 AT
B AT @R A (EE A30ms), F|ANLIERBFEHEMS
1TRE. /UYAKMETEMEE, B EEMIRSAL,

PMBus##1E
M RmER, S AR HITPMBus < FEHBPMBuUs
B. PMBus 11388 B G2 BSMBus 1.1 H
Mg SLSMBus M HEdE. AR AR, SMBusiERI2 %R
SMBus#13 E il # 1T 1BERNPMBus ES4F 1%, PMBus
REPMBus <. 854K FAZMARER SMBus X (4]

MAXIN

PMBus 51&iBE R EE5S
FOEEEX FIEFIES

WWrite Word. Read Word. Write Byte. Read Byte#l
Send Byte%), W EHIHB EMRE/EETR. SZEUE N
HE, APITHESIEEAERNR L.

AN L. HRMLAAE S PMPMBusHE & %

L. ENERIERMEKE w2, 15—@% B HEE
E I — M ER R E— /\ﬁ/z\ BRI TEREY

REFEITHIBMA RIS S, BIZISTATUS BYTE® L. H
LS GROREATINEE] nnzlﬁ MM 2| STOP & 4 iE L Bl
TR BB 2.

A FPAGE® S, AR AIZIEL TR R — kAL
HiE. REHIEFN, TEAXREY, REEEEFT. £
A—PNFEHAH, TEAERBEIAMMSE), REAERESE
AL (LSB)-

PMBusthil Z#
M FEPMBus ™R R E M HEE N F 2 (<
BE, LIM)ENNGLSTE. R TAEHEFEABEENN
SEEFPMBus{5lk, 1555 www.PMBus.orgMifi &
HIPMBuUsHISEE 1#B5. AR N BT FZFHFHIPMBus
RIS I w R E. BRIAEFAWEE, BB &R ELL
DIRECT#&I0 & ~o PMBus#ISEH I BIPMBus 25 45 B2
MAX34441, ZB 45— 1TBEBRINBEREESLIE. H
F a2 AR ERITHIE <A PMBus# 4, MAX34441% 54
LRFTIE, RIFEPMBusERARIER, MAX34441%
MR KR A RIRE .

HiEE
AT R ESEIS e EEESHEISH (4 H}EI‘]BE)E’\]
BEHERADIRECTHE &R TR, DIRECTHERNE—
W =B ANMD DIRECW%‘E*SZ?ET)%FE@E‘ZHHX%
BT 2. DIRECTHRIF A AXMMENRLBITEE
R#E, RIPTRATREERANRL.
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MAX34441

PMBus 51B1ERE F & 1285
FIEREX Rt HlIEs

#3. PMBusar & LR ZE

PARAMETER COMMANDS

UNITS

RESOLUTION

MAX

VOUT_MARGIN_HIGH
VOUT_MARGIN_LOW
VOUT_OV_FAULT_LIMIT
VOUT_OV_WARN_LIMIT
VOUT_UV_WARN_LIMIT
Voltage VOUT_UV_FAULT_LIMIT
POWER_GOOD_ON
POWER_GOOD_OFF
READ_VOUT
MFR_VOUT_PEAK
MFR_VOUT_MIN

mV

32,767

Voltage Scaling | VOUT_SCALE_MONITOR

1/32,767

32,767 0 0

IOUT_OC_WARN_LIMIT
IOUT_OC_FAULT_LIMIT
READ_IOUT
MFR_IOUT_PEAK

Current

mA

32,767

Current Scaling | IOUT_CAL_GAIN

mQ

0.1

3276.7

OT_FAULT_LIMIT
OT_WARN_LIMIT
READ_TEMPERATURE_1
MFR_TEMPERATURE_PEAK

Temperature

°C

0.01

327.67

READ_FAN_SPEED_1
FAN_COMMAND_1
MFR_FAN_FAULT_LIMIT
MFR_FAN_WARN_LIMIT

RPM

32,767

Fan Speed
FAN_COMMAND_1

MFR_READ_FAN_PWM
MFR_FAN_FAULT_LIMIT
MFR_FAN_WARN_LIMIT

%

0.01

327.67

TON_DELAY
TON_MAX_FAULT_LIMIT
TOFF_DELAY
MFR_FAULT_RETRY

Timing

ms

32,767

BT EIEIDIRECT U £
FRZFEFMATVIEMPMBUS 2 4 (A B AMAX34441) 3
W R BB EZRRRE. BRESETRMAER:

X = (1/m) x (Y x 10-R - b)
Heh, XCAtEE, EMNEMHRFRE(V.CE)  mAf
KEZH: YEMPMBuUs B A ZEK BRI FE T it I G R R
HEH: bARBEE; RAEH.

20

ZEDIRECT#=#1F

BEREIHIE, EREVIRATNITEY:
Y = (mX + b) x 10R
Hih, YABERFENWFH S HIAMIRTHELY ; mA

NEBE, RAEH.

; XARFRERSKREE, HHEM(N: %) b

MAXI N




AT 28 01105¢ B 2 25 A A0 ) A sk 809 DA B A2 ¢ 20 1] 32 W 40
f&o RAPTTANTSHHERNFREL.

#4. DIRECT &\ BIRHIZH

COMMAND
CODE COMMAND NAME m| b | R
25h VOUT_MARGIN_HIGH 10| o0
8Bh READ_VOUT 1o o0

WMRERMFERRMHEEN3.465V (23465mV), B

2MERNHIVOUT_MARGIN_HIGH{E :

Y = (1 x 3465 + 0) x 100 = 3465 (+i# ) =
0D89N (+-7x i)

R, WREBRHEREAD VOUTH<LFEWEI0ODS9Nh, N
HHETF:

= (1/1) x (0D89h x 10-(-0) - 0) = 3465mV = 3.465V

BE, BREMERISRIETRASH BRI, EE
RAE, FTERMEEERZHINAZERE, FTAPMBus
s FRORTA M B R DU S H B R AR X S T P IEEIR
BEMBRE. MRAFFE, m—IL/LEE?%ﬁ%/E#%EH’]éﬁuﬁﬁ
iE. TESHHBERXNGLSHRAR N HET

HEE R E
ATEEFRARHNRERE/RE, FHMERERTR
ALERT 3| B (2N REMFR_MODEH #{E8E), RS F
FRREMARR N E R WAWBIALERT ARG, EHRMAE
REEERNLIEIPCRL, UHTEMAALERT 284,

5. BUSHENRE

PMBus 51&iBE R EE5S
FOEEEX FIEFIES

FH & ESMBus ARA (0001 100). 2% 4 K & SMBus

ARA, REEMIMIE, FRBRALERTIRE. lE, R&EE

#2218 I PMBus L HATEE, MEE KRG =M/

RERSER.

FAERIBFESEZEEZ N AE D UMEM&ZEHRE

BT RS T PSR AR ERS:

e WHICLEAR_FAULTSHI %%

o fMARRST3IM.

o HKFJARERR, REBEFEINKRE.

—PNHE AP RRRAEEREN TR A ER:

e 1EIICONTROL3IMI. OPERATION® XML, %4
JEEFT o

o fRARST3IM.

o WirHRMHRERR, AEBENEMBE.

RGN BNMETRRIRNIR A AR, AT HRIR. R
BREEE, AW ARR HITREEFHFN, (£
R I R ARG 2R L FT TR P R Ul

RAE BN LB (HPAGE A 2550 W BIOPERATION A £
G EIRITA, SE A CONTROLSIMFTFBIR) R FATA
fERERRIR LR aNRBIRFAFT RN BN TR, AT
MFR_FAULT_RESPONSE i iz .

Fr R RIS E ISR N A < (MFR_FAULT_RESPONSE)

M NI RS o 1% Ap & F0RE T B A ROZ ANl i pr g AR
REIE, ROPTRABARS M BH S FIEE S,

e  Current Monitoring Enabled (IOUT_OC_FAULT_LIMIT # 0000h)

PARAMETER REQUIRED CONDITIONS FOR ACTIVE MONITORING ACTION DURING A FAULT
Overvoltage Power Supply Enabled (TON_MAX_FAULT_LIMIT # 0000h) Continue Monitoring
Undorvoltane ° Power SuppIyIEnablIed (TON_MAX_FAULT_LIMIT = 0000h) Stop Monitoring While the
g e PSEN Output is Active Power Supply is Off
e  Channel's VOUT > POWER_GOOD_ON
Overcurrent e  Power Supply Enabled (TON_MAX_FAULT_LIMIT # 0000h) Continue Monitoring

Power-Up Time

Power Supply Enabled (TON_MAX_FAULT_LIMIT % 0000h)

Monitor Only During Power-On

Overtemperature

Temp Sensor Enabled (ENABLE in MFR_TEMP_SENSOR_CONFIG = 1)

Continue Monitoring

Fan Speed

Fan Enabled (Bit 7 in FAN_CONFIG_1_2 = 1)

Continue Monitoring

MAXIN
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MAX34441

PMBus 518iBE R &S
TAEGENX FFE FIES
RAETHER S

FRERANEEAERR, SSmsTERNTEML—R. R
RGN AEENAENB[ESOOMsFEREMR, 2[4t
KEHEMN. REEWG, FHEFMBNFRENRER,
HRIERTIE. B/, SEEFELLTEE:

1) #STATUS_BYTEHHINONE OF THE ABOVEfL &1L,

2) BSTATUS_WORDH BINONE OF THE ABOVE#
MFRELE L.
3) K STATUS_MFR_SPECIFICHHIWATCHDOG L & fiL.

4) B Ak ALERTIRZ (B7EMFR_MODEFE{EAE )18 41
FRME.

im B e RS 1R ME
BTN ZX6 MR EEREE. BRIKNZ R4
ETIPCHIWBEEREBMN— MR _NEUREEHN
WHREERRE. NG MERNEERRSFHIT—
TME. mim ZRE TR ERRE EERERE4 T, PR
IRAER . 254E 2 BUR E(E R RS i &Pt TR fE A6
W, JFFIZes ZRE, EHAT+160°CE /NF-60°CHT
WINAREHE. N TFRIFREERRS, EHAFT+130°C
/N F-60°CAT N AR A BB, X TFIPCREELRE, &
BRBON AR EHE, BITEREIRIZEATFFFhRE
mEERENE BEERIENESHESTATUS BYTE
FMSTATUS  WORDH BITEMPERATUREL & {2, Ffi
%ALERT (ZEMFR_MODEFRZE )R E. =B
STATUS MFR_SPECIFICHHIfE L.
mEFIESTAREHNBER, AEEFRATERES
Mo SR 2 AR E AR B E EE0000h.
Wi — R EERER A R AnpnEipnp IR E. BEED
HEH S ML S 2 (4 RO i — AR & A SR BX R PH.
RIS 2R 4 1 DSTOLVE F IR E(E R 2. DST5LV.E
FIAO. A1FIA25|IRIZ R 6T RELE. MEADST5LVH
REET IR, FTbLO.S. 5 AR FF .

22

6. DS75LVitut5 B E

MAX34441 12C DS75LV ADDRESS PIN
CONFIGURATION
PAGE TEMP SENSOR

A2 A1 AO

7 TEMP SENSOR 12C 0 0 0 0
TEMP SENSOR 12C 1 0 0 1

9 TEMP SENSOR 12C 2 0 1 0
10 TEMP SENSOR 12C 3 0 1 1

K EHE IR (E

RBEEB4F TE~ER. EXHFAN_COMMAND_1#1
FAN_CONFIG 1 28956 AERE(NRT). rl1BILH
FAN_CONFIG_1_2hHI% 7408 02 X B 5l DAk

XK/ e FE
RPMAEZU T HIM R B R A, TACHSEL = ORJPTIERISEIR
THE AR EIZ BARRPM. —B SR PWMIET, TACHSEL
WE500ms M ML RIT 2 B P]#%, TN, READ_
FAN_SPEED_1#R&ER M ERITFESTHHB/NEE, FH
F X R AR ERILL B PWMAE T TBIIR 53 L A,
TACHSEL 228 500ms 1T —R P, 208 M ¥Rt
FETHERGS TIFRRRR, BIRKERERNERITAE
TACHSEL = ORfXZETACHH#IA.

B X B FIIR1E
BziiEX T, RIBZEFEE(—ER=EEEL)E
7B IXL F 45 6l PWM e =8 BE (B2 9 96) 580 XL f 3% 3R (BB L
RPM) 3SR BT A EME &l o XS IR X BEE R (LUT)
RIEE . HARERSBIESIMIR_FAN_LUTH . 54
AEEBNLUTHIZ EREEKER, BERESIZEER
XHERMEPWMAZRLEESOAS X EEER, B1LAHT—1
e

MAXI N




PMBus 5181EFE R E RS

R7. RS TIEE

&R X E1EH 77

FAN CONTROL BIT 6 OF VALUE IN
MODE FAN OPERATIONAL DETAILS FAN_CONFIG_1_2 | FAN_COMMAND_1
Manual PWM External host controls the fan speed by directly setting the fan 0 0000h to 7FFFh
PWM duty cycle values.
External host controls the fan speed by setting target fan speed
Manual RPM values. The device reads the actual fan speed, and close loop 1 0000h to 7FFFh
adjusts the output fan PWM to match the target fan speed.
The device sets the output PWM based on the fan LUT that
Automatic PWM | maps the temperature sensor readings to the required fan PWM 0 8000h to FFFFh
duty-cycle values.
The device reads the actual fan speed and close loop adjusts
. the output fan PWM to match the target fan speed based on
Al RPM . 1 h to FFFFh
utomatic the fan LUT that maps the temperature sensor readings to the 8000N to
required fan speed.
i RPMEZCR R IR 2R i i H A X B o
OFFSET ADJUSTMENT
ALLOWS TEMPERATURE
ZONE NORMALIZATION
12 REMOTE N
PAGET | 7EMP SENSOR 0 '
[2C REMOTE
PAGES | 1EMp SENSOR 1 +Hoe FAN 8 LEVEL
LOOKUP TABLE
12C REMOTE 0°C )
PASES | remp SeNSOR 2 SN
12C REMOTE 0°C —>
PAGET0 | reyp SENSOR 3 K
HIGHEST TEMPERATURE
CONTROLS THE FAN
paGe{1 |  REMOTE DIODE T
TEMP SENSOR =
INTERNAL 5oC J
PAGES | 1EMP SENSOR
& 1. BaiXEES
N AXI/V 23
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PMBus 51B1ERE F & 1285
FIEREX Rt HlIEs

6 MR EERSNER— AR EERFIYr A TIES
NEER. 8NREERENAEERERBAT, AFEN
BERRBESMIEERE. Bk, PCREERREOK
ML 12CIR B R 28 3M B I K I 81/ 15°C. AT
AIEREMX B EEERR, SELTFEHEREERRS
BN—MEERE. NMAFELEEANRRERSEIRE
XIFIZEFIX GG, FEFRFERMEBRENER, #FMEX
IR ESEE .

MRS HIEEREERERATNEEZRS, HEXNEPWMIE
SHFAZERS100%MHZE .

E2h, ZEREXRES, TEXRKAONBERNNTERES
R2WFERAKTE, HFREXRESINEESTRESRS,
EEEANBPWMAEZRLL, PIREXEE R, SRS
BPWM &2 R EBAMFR_FAN_CONFIGH & AR5
RAMPAIIZ . SNERPWME T LLTERE REFE N2 EE 5

BPWMEBRMEZBNR AL S BinE, S=ERKELERER
EBRz, FREBMZENEYEREAREHFTERERD.
ERERFER2, BECHABEREZRAN L, PR
BREAPWMAZLE. HREXER3, mECTHE,
RALFREHE (FAMFR_FAN_CONFIGH £ REHAIHYS
R E), PIARBRERDRFE4R. EaEXER4, @
EETREZEBIEENT, FERTPWMESLL,

Bk
AE—L3LNBER AT, SrhiimRESIREERER, ZE
ITESAA M. BENBESFBHEREPWMES, MU
RVFRE AN AR, R 2 AR B, iR
AXFFBHRE. AT RPMABRIBLFTE—NAIEN
BHRIHES, PTG S @ 1)k X A B TR 2 il 4% 13 H R
Mo BlZ0, 34K EHRB YA RAE BIEM—FRPM/X 5
&2o

SENSOR
TEMPERATURE

T

T6,

THERMAL /;

HYSTERESIS
T4

T3
T
T

T0

SAMPLE2 @

FAN SPEED
S7
S6
SAMPLED TEMPERATURES
S5
SAMPLE 3
S4

©® SAMPLE 1

ELAPSED TIME ——»

s3
52
St
S0

| |

N

TEMPERATURE SAMPLE RATE
(ONCE PER SECOND)

E2. R EEETRBY

24
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K55 L
B3R ANE L. XA LER, E200msiaill—Xx
BY, FERKR2sHNE. BB TRETERH LIE
R, KEEE L. IRNBEAYER L, ®E
AN EEFFESNNXEET 1.

PMBus 51BiERE F &g
FIEREX FRt=hlas

B ERERT, F|AREINBPWMAETEEA40%. 40%895
SR ARFRATEA N ORER R (EWHER—R). BERE
g, S|EEAFHIRNTIEZRBMFR_FAN_LUT B3]
I,T/Eo

40%
\ AUTOMATIC

100% .
i SPIN-UP
AUTOMATIC :
\ SPIN-UP | 5 CRITERIA MET
90% [— ENABLED ;
80% [—
70% |—
RAMP PWM TO TARGET PWM OR RPM
60% |— (CONSTRAINED BY THE RAMP BITS)
4 Y
50% |— o e >

1
vl .
30% |— grsleliED ALWAYS RETURN T0 40% DUTY |

CYCLE AFTER AUTOMATIC SPIN-UP | INITIAL TARGET P OR
BEFORE BEGINNING PWM RAMP |

20% |— (EVEN IFBEYOND 1 SECOND) % RM DETERMINED AFTER

° | TEMPERATURE CONVERSION
|
10% [— |
|
| | | | | |
0 02 04 06 08 10 12 14

TIME (SECONDS)

E3. WA3LiE

MAXIN
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MAX34441

PMBus 51B1ERE F & 1285
FIEREX Rt HlIEs

PMBus#4

AT AL B B8 BT F BIPMBUS A e

PAGE (00h)
ST A— 1 PMBus (120) it S58AR. 6/ MREEBBEM I, REMEOE | IMPAGES L BFELT
% FAPMBUs LRI, REEREINE. HEETHLRFEH L. MBHUBTEIADE, MU EfL.
HEHLHEAGS, EREEEARRSATARYN, HEBAAGRRNL,
IMRFLLLTPMBus @< RINERTATBE L, KPAGERE H255. 1ZIhBE AxT D#Han < (OPERATION. CLEAR_FAULTS)
BHRIFE L,

x8. I
PAGE (DEC) ASSOCIATED CONTROL

0 Power Supply Connected to ADC 0
1 Power Supply Connected to ADC 1

2 Power Supply Connected to ADC 2

3 Power Supply Connected to ADC 3

4 Power Supply Connected to ADC 4

5 Fan Connected to PWM 5

6 Internal Temperature Sensor

7 Remote 12C Temperature Sensor with Address 0
8 Remote 12C Temperature Sensor with Address 1
9 Remote 12C Temperature Sensor with Address 2
10 Remote 12C Temperature Sensor with Address 3
11 Remote Thermal-Diode Sensor

12 to 254 Reserved
255 Applies to All Pages

26 MAXI N




PMBus 51BiERE F &g
FIEREX FRt=hlas

OPERATION (01h)
OPERATION® 4Bl & CONTROL B A S| MIFTHFI X A B R . OPERATION#n4-14 AT PAFE B8 R A 41 B R X BETE R = al #2 1R
#E. TEHHIOPERATIONA S CONTROLEI M (41 RAER) RSB W EREERE B —RE 281, BBE4EH TN
THEMES, BHMHIOPERATIONG LS EESERIFFE 10. OPERATION f&ZE U H T 25k th B9 & G 2 4 B M
RIBIE, MGLFHAHOONN, BHITAEMDE, HAKITEXIENIE. YHSTHEE RN, BHENIRIEME
B0 UTIER BT f . ZEROTIR 105, “act on any fault’ RSt {THIL A B HT T, ANSAEFTIERIE_ LN BT
RS, G IRERNEE, FRIBEERITIEL “Ignore all faults’ R ABHT i BIRRFTE METMMIE. &9
MR 10RESI MR EH S E AT HA L. MBEAREIROTEI0FRET MRS, WELMATHLIE,
REMIRHE (BAICMLEL, MAALERT), FHRIBHE SRR & 505 KO0 BTN RT,

APRR: FTE#IRIC A GLOBALEIRIE (5 I MFR_FAULT_RESPONSE) Kz [ Bt T FF #AK FA] o

%&9. OPERATION# <577 (ON_OFF_CONFIGHIZE 3L = 1HY)

COMMAND BYTE POWER SUPPLY ON OR OFF MARGIN STATE

00h Immediate Off (No Sequencing) N/A

40h Soft Off (with Sequencing) N/A

80h On Margin Off

94h On Margin Low (Ignore All Faults)
98h On Margin Low (Act On Any Fault)
Adh On Margin High (Ignore All Faults)
A8h On Margin High (Act On Any Fault)

T SRR BEERIERENT A RN FTE#AEREEERVOUTL AL POWER_GOOD_ONABEFFIEVE T # &8

#10. OPERATION#r < 75(ON_OFF_CONFIGHISE 3L = OFY)

COMMAND BYTE POWER SUPPLY ON OR OFF MARGIN STATE

00h Command Has No Effect N/A

40h Command Has No Effect N/A

80h Command Has No Effect Margin Off

94h Command Has No Effect Margin Low (Ignore All Faults)
98h Command Has No Effect Margin Low (Act On Any Fault)
Adh Command Has No Effect Margin High (Ignore All Faults)
A8h Command Has No Effect Margin High (Act On Any Fault)

E: BHERBEBFERET A RN FTEHAEREBEEBRVOUTL AL POWER_GOOD_ONA BEFIA VT # 8-

MAXIN 27
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PMBus 518iEFE EE1E5S
FOEGEX FIEFIRS
ON_OFF_CONFIG (02h)

ON_OFF_CONFIG# < AFE & CONTROL I AFIPMBus OPERATION# %, PMEFE. XHMBR. %<~ LRI
=R, R1TETRAON_OFF_CONFIGEREAR. it ERIRA M AREEON_OFF_CONFIG.

%11. ON_OFF_CONFIG (02h)&&=%

BIT PURPOSE BIT VALUE MEANING
7:5 Reserved N/A Always returns 000.

Turn on the supplies (with sequencing, if so configured) as soon

Turn on supplies when bias is 0 as bias is supplied to the device regardless of the CONTROL pin.
4 present or use the CONTROL pin

and/or OPERATION command

Operate the supplies as instructed by the CONTROL pin and/or
the OPERATION command.

Ignore the on/off portion of the OPERATION command.
OPERATION command enabled and required for action.
Ignore the CONTROL pin.

CONTROL pin enabled and required for action.

Active low (drive low to turn on the power supplies).
Active high (drive high to turn on the power supplies).
Use the programmed turn-off delay (soft off).

Turn off the power supplies immediately.

-

3 OPERATION Command Enable

2 CONTROL Pin Enable

1 CONTROL Pin Polarity

= [O|=+|O|=|O|—=|O

0 CONTROL Pin Turn-Off Action

CLEAR_FAULTS (03h)
CLEAR_FAULTS# AT BERRSTFRTHEMNTAENESE S, ZaXRERMEM. CLEAR FAULTSnpz
T E T HE S 4TI SR B EFET. PSENERB S TIORSAZIZS LB, LGB TOPERATIONS S
CONTROLBIMIZ 8£2125. MNERHTCLEAR_FAULTS B2 RINATF RS, )uawﬁﬂj:Uuiaeﬁﬁ{ﬁ#ﬁ;mw—ALERﬁﬁ%
(H7EMFR_MODEFREAEAE), BAER M. ZHLARASHS, THIEFS.

WRITE_PROTECT (10h)

WRITE_PROTECT# £ Ak RIFFHELIERS TASENUEFHEBENET. MEZHHSHHNUNSHILR, 5
WRITE_PROTECTIZ &k, FI124HTWRITE_ PROTECTE’JE N

%x12. WRITE_PROTECT#<F

COMMAND BYTE MEANING
80h Disable all writes except the WRITE_PROTECT command.
40h Disable all writes except the WRITE_PROTECT, OPERATION, and PAGE commands.
20h Disable all writes except the WRITE_PROTECT, OPERATION, PAGE, and ON_OFF_CONFIG commands.
00h Enable writes for all commands (default).

E MBRFESFHFRETNZRIPXE, R~ EMEE R
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PMBus 51BiERE F &g
FIEREX FRt=hlas

STORE_DEFAULT_ALL (11h)

STORE_DEFAULT_ALL @& fEss B HEEEREREZEABANEIES, HEFEMEER. REFRERE, FIFME
RASEE TIEHE. MREEHREREHR, WHMAALERT (MRCEEE), STATUS_BYTEMSTATUS_WORDHH]
CMLA#E |, X STATUS_CMLAR A BT & B AR ER R B RUSRY , RR2iYLfE ASTORE_DEFAULT ALL#r
o RMECER, S|EAMNPMBusti S, FEAEMNER. Zo<hREnS, THEFS.
APRT: Voo i AEF2.9V, BHAEEHITSTORE DEFAULT ALL&I

RESTORE_DEFAULT_ALL (12h)
RESTORE_DEFAULT_ALL& < MHEBNEMAIIF A ZBOANR EGR ERM TR AR FHE S FER. ARz RN
R BE 4 ATRESTORE_DEFAULT_ALL#s <. s EME, THEPMBusshfE, B#MHBEHNITIZM L. ZMLAHAETML,
FTHIBEF.

CAPABILITY (19h)
CAPABILITY & A RMBERSER—LEEINAE. CAPABILITY® S ARIE, RIBHBHETHERATEILH.

#13. CAPABILITY# & FT

BIT DESCRIPTION MEANING
7 Packet-Error Checking 0 = PEC not supported.
6:5 PMBus Speed 00 = Maximum supported bus speed is 100kHz.
4 ALERT 1= Dev?ce supports an ALERT output (if ALERT is elnablled in MFR_MODE).
0 = Device does not support ALERT output (ALERT is disabled in MFR_MODE).
3.0 Reserved Always returns 0000.

VOUT_MODE (20h)
VOUT_MODE 4 Sk IR & S 4 HOBUE M= . A FHTE 5 EM XM SR ADIRECTH R, BEEH40h, &
DIRECTHUERR . AL AREH L, MEFRHRESZHL, CMURS LB, FESLHENM. bFMREESS
%3.

VOUT_MARGIN_HIGH (25h)
VOUT_MARGIN_HIGHfs % [mge s — N EE. HOPERATION®M LI EAWME LR, BRMEKESUNIZBEE.
MRBFREETHEEHME LR, MZEVOUT_MARGIN_HIGHAZ# MR E. =42 2E W2 #FTHOPERATIONAE £
BRIE T ap < B A = BRI 2IFHI VOUT_MARGIN_HIGHRE Eo WHHTEFHRADIRECTRR, R4 EEM NI
TRFRGE, FANRFSIDFTRREE, FREUITEE:
1) #STATUS_BYTEFHINONE OF THE ABOVEfLE (L.
2) ¥STATUS_WORDHHINONE OF THE ABOVEFIMFRAZE L.
3) HSTATUS_MFR_SPECIFICHEIMARGIN_FAULTZ &1z
4) B AALERTIRE (FEMFR_MODEREfE4E ) B E 7=

MAXIN 29
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PMBus 51BiERB FE 1z
FIEBEX F1EF15S
VOUT_MARGIN_LOW (26h)

VOUT_MARGIN_LOW s < g t3E — M E/EE, HOPERATIONM LR EAME TR, BRMEKESAIZBEE.
MRRFCLIIEERE TR, BZEVOUT_MARGIN_LOW A= B/ E. =42 2EWEIFIOPERATIONE TR
BEhaLRASERRATEIFOVOUT_MARGIN_LOWRE. WHIEF T RADIRECTHAN, MNRIFHEER It IR
THREME, SENRSESIHATERFHRE, FFREITEME:

1) #STATUS_BYTEFHINONE OF THE ABOVEfLE L.
2) KSTATUS_WORDHHINONE OF THE ABOVEFIMFRALE L.
3) K STATUS_MFR_SPECIFICHEIMARGIN_FAULT L &1z,

) i#

4) B A ALERTIRE (B7EMFR_MODERE A ) B A £+

VOUT_SCALE_MONITOR (2Ah)
VOUT_SCALE_MONITORA TSN e B E A% T ADCHI N FEJEHIN . 40, #HHA12VE, ADCHEINEEAT.0V
VOUT_SCALE_MONITOR = 1.0V/12V = 0.0833. ZEBBEHHBERTEEH SCEON AT, Bd— BB ERSE
M R E BB R, B AR RESIATEEEE. PMBus@®m < ME T RIRAUBEREHEBEE, ﬁ‘ﬁﬂEADCE’Jiau)x%
Fo BEFMEARBHEEGIZI2V)FIADCE NEEZBHITH S, N{EHAVOUT _SCALE_MONITOR® % MHIETF
FADIRECTH T, ZHERBE B, 5120, MEFTFEHLLEIEFH0.0833, VOUT_SCALE_I\/IONITORF“szJOAABh
(2731/32,767 = 0.0833).

#14. VOUT_SCALE_MONITOR

NOMINAL VOLTAGE LEVEL | NOMINAL ADC INPUT VOLTAGE | RESISTIVE VOLTAGE- | VOUT_SCALE_MONITOR
MONITORED (V) LEVEL (V) (SEE NOTE) DIVIDER RATIO VALUE (HEX)
1.2 1.0 0.833 6AAAD
15 1.0 0.667 5555h
18 1.0 0.555 470An
25 1.0 0.4 3333h
33 1.0 0.303 26C8h
5 1.0 0.2 1999h
12 1.0 0.0833 0AABh

iE: BB EEADCRBEN1.225V, W BI LEBIAFE 1.0V ADCEINITRL 100% bRFREB o

IOUT _CAL_GAIN (38h)
IOUT_CAL_GAINf£ AT READCENBEESHIMNEBERALLE. IOUT_CAL_GAINREHHIEA A0.1mQ. NEIBFTH
FIDIRECT#&C, #an, anR{E A 10mQ R ERFS0V/V BN AR, IOUT_CAL_GAINRIIZA500m0E 1388h,

BRI SRHRHEEADCREEN1.225V, WBUE = T it FE PR AN e WA K 251856 o
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PMBus 51B1ERE R ETE5S
FOEBEX BT FI7S

FAN_CONFIG_1_2 (3Ah)
FAN_CONFIG_1_2#45EMFR_FAN_CONFIGHFEERENE, *TizaSHE L EMAERIESEMFR_FAN_CONFIG
(F1h)884%, *FFAN_CONFIG_1 24 8IiiRiESE %15,

#15. FAN_CONFIG_1_2#<FT5

BIT NAME MEANING

0 = Fan disabled (PWM5 forced low).

! FAN ENABLE 1 = Fan enabled.

0 = PWM duty cycle is the fan-controlling
6 RPM/PWM parameter.
1 = RPM is the fan-controlling parameter.

00 = 1 Tach pulse per fan revolution.
01 = 2 Tach pulses per fan revolution.

5:4 PULSE 10 = 3 Tach pulses per fan revolution.
11 = 4 Tach pulses per fan revolution.
3.0 0 These bits always return a 0.

FAN_COMMAND._1 (3Bh)
FAN_COMMAND_1% 4 fF Rk 4R E R RS TAE, I8R5 38 40 75 B FEPWM S 25 b 5 B 47 R B3 #2828 fir
ARPM). FAN_COMMAND 1HIBMN AT LB 2 # (2 EFAN_CONFIG 1 _2HIE 647 A0)5RPM (21 RFAN_
CONFIG_1_2MIE6641). T 0%ES 30 RPMEIE MEHEEEH2RIZG S, HRBEIRBEHNE. AT
ST 0% S50 RPMEME MBS B S 4 2BME RN, FBHREZEFAN_COMMAND. 14448 B PWM{ES]
RPM{E. S 1EF R ADIRECTH4

#16. PWMRE#3(FAN_CONFIG_1_289% 61 = 0)

FAN_COMMAND_1 VALUE DEVICE RESPONSE
8000h to FFFFh Ignore FAN_COMMAND_1 and use automatic fan-control function
0000h to 2710Fh 0 to 100% fan PWM duty cycle
2711h to 7FFFh 100% fan PWM duty cycle

#17. RPMXUE#E (FAN_CONFIG_1_2RJ561iL = 1)

FAN_COMMAND_1 VALUE DEVICE RESPONSE
8000h to FFFFh Ignore FAN_COMMAND_1 and use automatic fan-control function
0000h to 7FFFh 0 to 32,767 RPM

MAXIN 31
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PMBus 51BiERB FE 1z
FIEBEX F1EF15S
VOUT_OV_FAULT _LIMIT (40h)

VOUT_OV_FAULT_LIMITar < BT ik E¥ il EEFEX N A R EE. WBHEFHERADIRECTHEIN, HiHe R8T
VOUT_OV_FAULT_LIMITHY, /AR EPLTENE:

1) #STATUS_BYTEFHIVOUT OV EfI.

2) ¥STATUS_WORDHAIVOUT_OVFIVOUTR Efi.

3) #HSTATUS_VOUTHRIVOUT_OV_FAULTHL BT,

4) 1ETEI\/IFR FAULT_RESPONSE AR H91% & #H4TiEl N o

5) iBidfm%& ALERTRZ (B EMFR_MODEFRE EEE) B A1 F 214

VOUT_OV_WARN_LIMIT (42h)
VOUT_OV_WARN_LIMITar < AT ixERNHEEREN MM HBEE. ZEBE/NFVOUT_OV_FAULT_LIMITAJHHE
ENR. WHEFHRADIRECTRAIN, HMmt e EB I VOUT_OV_WARN_LIMITH, 2RERREBLTE1E:

1) #STATUS_BYTEHHINONE OF THE ABOVEfL &1,

2) KSTATUS_WORDHHINONE OF THE ABOVEFIVOUTHRLE (.
3) K STATUS_VOUTHHVOUT_OV_WARNT E L.

4) BT E ALERTIRE (FFZEMFR_MODEREfE4E) B A E 281+,

VOUT_UV_WARN_LIMIT (43h)
VOUT_UV_WARN_LIMITar < BTk EmEAERENNMAEEEE. ZEBESTVOUT_UV_FAULT_LIMITH#HWH
RIEEPEIBR. Eapht, ZREEAR LB EAZIFMZERPOWER_GOOD_ONREZBI# Fik, FETERIRZE RBHIXEH
B B4 Rl AT R ADIRECTHEIN, BB /ERTVOUT_UV_WARN_LIMITH, 2B TE1E:

1) #STATUS_BYTEFHINONE OF THE ABOVEfL &1,

2) KSTATUS_WORDHHINONE OF THE ABOVEFIVOUTALE (L.
3) FSTATUS_VOUTHHVOUT_UV_WARNLE T,

4) @i Ah& ALERT REZ (B EMFR_MODEFE £ 4R ) B AN E 254

VOUT _UV_FAULT _LIMIT (44h)

VOUT_UV_FAULT_LIMITas £ AT iR EME X EHEN MM BEE. BaI, ZSfEamHe KA Mg EN
POWER_GOOD_ONEE Bl #% Fi, HEEIRE MA T HA B B FF k. VOUT_UV_FAULT_LIMITIIRIFATHE S
BBIETON_MAX_FAULT_LIMIT. WHHEFRADIRECTHER, LHitE/E T VOUT_UV_FAULT_LIMITH, 4R
KEL T E:

1) #STATUS_BYTEHHINONE OF THE ABOVEfL &1,
2) B STATUS_WORDHHINONE OF THE ABOVEFIVOUTHL &1L,
3) HSTATUS_VOUTHHIVOUT_UV_FAULTALE (T,
4) HRIEMFR_FAULT_RESPONSEHHIIZ & HATIEI .

)

5) 1B fmA& ALERT#RE (B EMFR_MODEHREE4E) B A1+ 345,

32 MAXI N




2) BSTATUS_WORDHHINONE OF THE ABOVE-.

4) B fhR ALERTRE (F7EMFR_MODEHRE AR

1) #STATUS_BYTEFHIIOUT_OCHL &1L,

)
3) HESTATUS MFR_SPECIFICHAEIOC_ WARNALE Lo
) B )18

PMBus 51&iBE R EE5S
FOEEEX FIEFIES

IOUT_OC_WARN_LIMIT (46h)
IOUT_OC_WARN_LIMIT#a < AT BRI ARENNARME. ZEEE/NFIOUT_OC_FAULT_LIMITHIE AitbE]]
BRo WEHEFHRADIRECTH I, LB MET IOUT_OC_WARN_LIMITHES, 2R REUATE1E:

1) #STATUS_BYTEFHINONE OF THE ABOVEfZE (L.

IOUT FAIMFRALE Lo

FEZHfo

IOUT_OC_FAULT_LIMIT (4Ah)
IOUT_OC_FAULT_LIMITar < ATz B s R A B E. I0UT_OC_FAULT_LIMITESI BXIAE50000h,
ZEFEERENERR. SAZIOUT_OC_FAULT_LIMITHEZIFZTIEEH K ELERGRRNEINRE. WHIEFTX
DIRECT#Z0, it rm&i IOUT_OC_FAULT_LIMITHT, ¢4 KBTI E1E:

2) ESTATUS_WORDFAIIOUT. I0UT_OCHIMFR{L & 7.
3) ¥ STATUS_MFR_SPECIFICHEIOC_FAULTALE iz,

4) *ETEI\/IFR FAULT_RESPONSE##9i% & #HTHIRL.

5) 1Bid A ALERTRE (EEMFR_MODEFE E4E) 1B

#18. IOUT_OC_FAULT_LIMIT

BAERM.

2

IOUT_OC_FAULT_LIMIT VALUE

DEVICE RESPONSE (ON THE ASSOCIATED PAGE)

8000h to FFFFh

Negative values are invalid.

0000h

Current measurement disabled.

0001h to 7FFFh

Current measurement enabled.

DIRECTHZ, HREBEOT_FAULT_LIMITHT,
1) #HSTATUS_BYTEHHITEMPERATURE i &1,
2
3

5 il & ALERT R E (B 7EMFR_MODEHEEAE

MAXIN

)i#

OT_FAULT_LIMIT (4Fh)
OT_FAULT_LIMIT&a S AR IR ESBHGAEREHEN XN NAREERFEEE, BPUNMERE. WHEFTX

AR SR BT 301k

) FESTATUS_WORDHHI TEMPERATURE FIMFRALE (-
) ¥ STATUS_MFR_SPECIFICHRIOT_FAULT{Z &z,
4) RIEMFR_FAULT_RESPONSEHHIIZ & AT o

) &

BAERRM.

2t
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PMBus 51BiERB FE 1z
FIEBEX F1EF15S
OT WARN_LIMIT (51h)

OT_WARN_LIMITa ¢ Ak ESBRARERGRENNNMEEERFNEEE, BLARKE NHERERFHXA
DIRECT#Z0, HREBIOT_WARN_LIMITHS, R REBLTah1E:

1) #STATUS_BYTEFHI TEMPERATURE L &1L

2) HSTATUS_WORDHHI TEMPERATURE FAMFR L 1z

3) HSTATUS_MFR_SPECIFICHHIOT_WARNGL B L.

4) Bid % ALERTRE (FE7EMFR_MODE B E4E) BAE 214+,

POWER_GOOD_ON (5Eh)
POWER_GOOD_ON# 4% BREPGHIt (BB EMFR_MODE - {E4¢) 25 74 R 3 RIH0H B FE B FT %18 86 B B 4
METEXNMNAPOWER _GOOD_ONIIR, PGHIEAEEN. FTBHERERBVINETPOWER_GOOD _ON, =&t
BIETEB#HE. POWER_GOOD ONEEI% A TFTPOWER_GOOD OFFFIVOUT _UV_FAULT LIMIT. WHIEF XA
DIRECT#&x(

POWER_GOOD_OFF (5Fh)
POWER_GOOD_OFF #1413 BETEPG It (BB ZEMFR_MODE 45 3 B HL 25 0 T s B RIS H Pl FE A 244 T4
{85 B A R R I SIS RIEIPOWER _GOOD_OFFI BRI R #5445 S B PGH#IL . POWER_GOOD_OFF B fEiE%13 &
ERFPOWER_GOOD _ONMIFE. WHIEF T RADIRECTHE .
LEFENVOUTIWE FPOWER_GOOD_ONTEZIEFPOWER_GOOD_OFFA}, STATUS WORDFISTATUS MFR_
SPECIFICHHIPOWER_GOODH#{L# B

OPERATION
COMMAND CODE OR
CONTROL PIN

—> r— TON_DELAY TOFF_DELAY —» .

PSEN PIN
(ACTIVE HIGH OR LOW/
OPEN DRAIN OR PUSH-PULL)

—

POWER_GOOD_ON --------{-/==-===
VOUT_UV_FAULT_LIMIT -------—ff ===

ADC INPUT

POWER_GOOD# BIT IN
STATUS_MFR_SPECIFIC

4. ERHF
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TON_DELAY (60h)
TON_DELAY % & M2 STARTE 4 (B HIOPERAT ION #2418 13 AEFI CONTROLS | Aill) ) fih &2 PSEN 4 H 55 A9 A )
BAAZR. TETON_DELAY HiB Rk X EHEMRE. WHIEFT TR ADIRECTHEI.

TON_MAX_FAULT _LIMIT (62h)
TON_MAX_FAULT_LIMIT% & M &Z TON_DELAY FIPSEN#ith 24t B E B2 VOUT_UV_FAULT_LIMITI IR BR8]

EIR, BAZH. WHEFHRADIRECTHIN, MRZEAN0, S/EAXBRIRAF, AoMAPSENBLIER, FEEM
BEFER M. I TON_MAX_FAULT_LIMITES, 24 REULREn{E:

1) #STATUS_BYTEFHINONE OF THE ABOVEfLE (L.

2) B STATUS_WORDHHINONE OF THE ABOVEFIVOUTHL &1z,
3) FSTATUS_VOUTHHITON_MAX_FAULTHL &1z,

4) RIEMFR_FAULT_RESPONSEHRIIZ & TN o

5) 1&EidfmA& ALERTRE (B EMFR_MODEREE4E) B A1+ 34,

%19. TON_MAX_FAULT_LIMIT

TON_MAX_FAULT_LIMIT VALUE DEVICE RESPONSE (FOR THE ASSOCIATED PAGE)
8000h to FFFFh Negative values are invalid.
0000h Channel off (PSEN remains deasserted with no monitoring).
0001h to 7FFFh Channel on and sequencing enabled.

TOFF _DELAY (64h)

TOFF_DELAY % & MU E STOP 4 4 (¥ Xk Bt OPERATION fi % 55 18 1 & BERI CONTROL 3 | ) 21 4% Bk PSEN 8 tH FE Z A9 i
B, B AR, B EAIEIXE (BT OPERATION A< CONTROLSI ) B, 28 TOFF_DELAY. YWHHETF TR A
DIRECT &=\,

STATUS_BYTE (78h)
STATUS_BYTER<IER I M FHIOER, AENSXRIONIR L. NI RTOLEEHRRE . WEONVER. X
FARZFEFTIAEIRRAL, 1BE 0. STATUS BYTEABEIRIIRESTORE DEFAULT ALL@ < RE, F204H TSTATUS
BYTERIEENE, ZamdhRisnd.

#20. STATUS_BYTE

BIT BIT NAME MEANING
7.6 0 These bits always return a 0.

5 VOUT_OV An overvoltage fault has occurred.

4 IOUT_OC An overcurrent fault has occurred.

3 0 This bit always returns a 0.

2 TEMPERATURE A temperature fault or warning has occurred.

1 CML A communication, memory, or logic fault has occurred.

0 NONE OF THE ABOVE | A fault or warning not listed in bits [7:1] has occurred.
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PMBus 51B1ERE F & 1285
FIEREX Rt HlIEs

STATUS_WORD# < IREI 2N FHHIER

STATUS_WORD (79h)
AR A HEREAN RS, STATUS WORDRIMEFTHSSTATUS BY TEHIEHE

[, FR21FTRASTATUS_WORDEER R

#%&21. STATUS_WORD
BIT BIT NAME MEANING
15 VOUT An output voltage fault or warning or TON_MAX_FAULT has occurred.
14 |OUT An overcurrent fault or warning has occurred.
13 0 This bit always returns a 0.
12 MFR A bit in STATUS_MFR_SPECIFIC has been set.
11 POWER_GOOD# A power-supply voltage has fallen from POWER_GOOD_ON to less than POWER_GOOD_OFF.
10 FANS A fan fault has occurred.
9:6 0 These bits always return a 0.
5 VOUT_OV An overvoltage fault has occurred.
4 IOUT_OC An overcurrent fault has occurred.
3 0 This bit always returns a 0.
2 TEMPERATURE A temperature fault or warning has occurred.
1 CML A communication, memory, or logic fault has occurred.
0 NONE OF THE ABOVE | A fault or warning not listed in bits [7:1] has occurred.

STATUS_VOUT#r< iR E 1

U N—F-

T+

STATUS_VOUT (7Ah)

BER, AFRIAES I R22.

#22. STATUS_VOUT
BIT BIT NAME MEANING
7 VOUT_OV_FAULT VOUT overvoltage fault.
6 VOUT_OV_WARN VOUT overvoltage warning.
5 VOUT_UV_WARN VOUT undervoltage warning.
4 VOUT_UV_FAULT VOUT undervoltage fault.
3 0 This bit always returns a 0.
2 TON_MAX_FAULT TON maximum fault.
1:0 0 These bits always return a 0.
STATUS_CML (7Eh)
STATUS_CML#<IRENAFHER ., ARRFIESIER23.
#23. STATUS_CML
BIT BIT NAME MEANING
7 COMM_FAULT An invalid or unsupported command has been received.
6 DATA_FAULT An invalid or unsupported data has been received.
5:1 0 These bits always return a 0.
0 FAULT_LOG_FULL MFR_NV_FAULT_LOG is full and needs to be cleared.
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STATUS_MFR_SPECIFIC (80h)

STATUS_MFR_SPECIFICE#2IBRENAMNFHHIER . ABRANBERENESE. STATUS_MFR_SPECIFICEERNERIEA

BB &24.

#24. STATUS_MFR_SPECIFIC

BIT BIT NAME MEANING
7 OFF This bit.is set if the power slupplly is off (due to either a fault or sequencing delay; this bit is
not set if the power supply is disabled).
6 OT_WARN Overtemperature warning.
5 OT_FAULT Overtemperature fault.
4 WATCHDOG A watchdog reset has occurred.
3 MARGIN_FAULT This bit is set if the device cannot properly close-loop margin the power supply.
2 POWER_GOOD# Power-supply voltage has fallen from POWER_GOOD_ON to less than POWER_GOOD_OFF.
1 OC_FAULT IOUT overcurrent fault.
0 OC_WARN IOUT overcurrent warning.

7E: OFF HIPOWER_GOOD# I EA AR ALERTIE S

STATUS_FANS_1_2a<1IREI M FHHER.

STATUS_FANS_1_2 (81h)
NAEANREBRAIER, F<FSTATUS _FANS 1 2@an%BIitIESE R 25,

#25. STATUS_FANS_1_2

BIT BIT NAME MEANING
7 FAN_1_FAULT Fan 1 fault.
6 0 This bit always returns a 0.
5 FAN_1_WARN Fan 1 warning.

4:0 0 These bits always return a 0.

READ_VOUT (8Bh)

READ_VOUT# £ iR B KERMF (M AEIX &) R M H B E. §5ms#tiT —RWE A EFREAD_VOUT. WHFEFTHFMA

DIRECT#&=Xo

READ_IOUT (8Ch)

READ_IOUTar < IR E&EFMNSHRAE. §200msHIT—XNEFEFREAD_IOUT. MEHEF TR ADIRECT =,

READ_TEMPERATURE_1 (8Dh)

READ_TEMPERATURE_1r < iR Bl IR B Z R 255 89R Z E. READ_TEMPERATURE_1#{ENEEMFR_TEMP_
SENSOR_CONFIGHEM R E. MR KR EERISFHE, READ_TEMPERATURE_1IREITFFFh ; IRZEAEREE. NHR[E
0000h. BRFHITRMEHEFREAD_TEMPERATURE 1. WHIEF K ADIRECTHE .
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PMBus 518iBE R &S
TIEBEX FH1E il rs
READ_FAN_SPEED._1 (90h)

READ_FAN_SPEED_1ap<iREIX GEELE, B ARPM. BMERBHEM, tEFEHRREAD_FAN_SPEED 1. W /NIEH
FLEFAN_CONFIG_1_2FHIPULSESZ, A BERWIEMAIN R, 1760 RPM (BUEINXEE 9360 RPM)HIX B FE R #
RENO RPMe WEHEF TR ADIRECTH .

PMBUS_REVISION (98h)

PMBUS_REVISION® 4 B B¢ R MIPMBUSHEIIAS. ZH4Ba—MUBETS, (4R FE4RENPMBusH

SEE IMHMMAS ; [3:0)RTEAREHPMBUSITEE | A HIRAS, A48 RiEH<, PMBUS_REVISIONHIEE
BIRLATh, RREHRETIEE B 1L ATE 1358115,

MFR_ID (99h)

MFR_ID fi3% 1R [E#]3&E B (Maxim) FRZFFEISCA (ISO/IEC 8859-1)F . MFR_IDBIZIAME A4Dh (M) Za2 ARIEm 2.

MFR_MODEL (9Ah)
MFR_MODEL 4R Bl 25 iR B 45 S 89 LA (ISO/IEC 8859-1)F &« MFR_MODELRIBRIAE A52h (R)o iZm< A RisE

AN
o

MFR_REVISION (9B8h)
MFR_REVISION# 4 38 B 7 1 S A& (ISO/IEC 8859-1)F 7, GIF S4B A(BTD)MEHIRTD)MAS. MFR_
REVISIONHIZRIAE A3030h (00). Za< A RiEamS.

MFR_LOCATION (9Ch)
MFR_LOCATION® & Azs 25 AT IR BB REHIE mASIA(ISO/IEC 8859-1)F#F, mAFHEH A8, AIRASTORE
DEFAULT _ALL &2 ¥ #RE A AEbA%E. T/ B SERE53130313031303130h.

MFR_DATE (9Dh)
MFR_DATE®m £ A RE AT IR B RHIEHE XA (ISO/IEC 8859-1)FFF, RAFH# A8, AR ASTORE
DEFAULT _ALL &S EZ#IEEARNILNGE. T BRINFHFHEMEA3130313031303130h

MFR_SERIAL (9Eh)
MFR_SERIAL® 4 1 28 4 3 20 F) F I — iR 81 28 ¢ B9 SX A (1SO/IEC 8859-1)F 7, S| AT 75458, AIK ASTORE_
DEFAULT ALL@ERZEIRSENRNENTE. I BAFFFEE A3130313031303130h0.
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MFR_MODE (D1h)

MFR_MODE s & ¥ s B & A 7 BAlEN A<, X TFMFR_MODE# < Bt AiES E&R 26.
#%&26. MFR_MODE
BIT BIT NAME MEANING
Setting this bit to 1 forces the device to log data into the nonvolatile fault log. Once set, the
device clears this bit when the action is completed. The host must set again for subsequent
15 FORCE_NV_FAULT_LOG action. If an error occurs during this action, the device sets the CML bit in STATUS_BYTE
and STATUS_WORD; no bits are set in STATUS_CML.
Setting this bit to 1 forces the device to clear the nonvolatile fault log by writing FFh to all
14 CLEAR_NV_FAULT LOG byte Iocat|on§. Once set, the devpe clears this bit when thel achop is cpmpleted. The host
must set again for subsequent action. If an error occurs during this action, the device sets
the CML bit in STATUS_BYTE and STATUS_WORD; no bits are set in STATUS_CML.
13 ALERT 0 = ALERT disabled (device does not respond to ARA).
1 = ALERT enabled (device responds to ARA and ARA must be used).
12 0 This bit always returns a 0.
11 SOFT_RESET This bit must be set, then cleared and set again within 8ms for a soft reset to occur.
TIME FROM POWER GOOD DETERMINED
PGTIMEA PGTIMEO UNTIL PG OUTPUT IS ASSERTED (ms)
109 PGTIMEN:0 0 0 Immediately
' [1:0) 0 1 100
1 0 500
1 1 1000
0 = PG/TACHSEL output is power-good indication.
8 PG_SELECT 1 = PG/TACHSEL output is TACHSEL (for dual tachometer fans). For dual tachometer fans,
this output is toggled every 500ms.
Applies to all PSEN outputs.
7 PSEN_PP_OD 0 = PSEN push-pull output.
1 = PSEN open-drain output.
Applies to all PSEN outputs.
6 PSEN_HI_LO 0 = PSEN active low.
1 = PSEN active high.
5:0 0 These bits always return a 0.

TE: WRAEEEEITXET, EINAE TACHSEL = ORI ERAIEIRIHE 512 2 TACHS il
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FOEGEX FIEFIRS
MFR_VOUT_PEAK (D4h)

MFR_VOUT_PEAK# £ iREI&RAKNHE L E. F Mz 25RO, AIMKNEESMLAN0. EAZRZGLHEMEER
WAEAGRIEERIFT LB E. WHHEFTRADIRECTHE.

MFR_IOUT _PEAK (D5h)
MFR_IOUT_PEAK# 4 iBE &AM BT, FIAZaLSHIR0, S NBEEM 0. SAEZH 2 MO WAL IE
H¥ SRl B RIFTRTBOL Be B AR R AIDIRECT A4t

MFR_TEMPERATURE_PEAK (D6h)

MFR_TEMPERATURE_PEAK & < IREHRASENEE. FIMiZen<ENEIES000n, AIMVKNEES LE&R/IME. FHiB
WLEANEEEME, WAEEIEAR RIEE R R AL R E. WEREF TR ADIRECTHE.

MFR_VOUT_MIN (D7h)
MFR_VOUT_MIN#& < B &N B E. FIAZ&SSEIRTFFFh, TEZESA. SAEIZH L HEMEE S HE
NG RENMEEFITEILL R E. WHIBEFHRADIRECTHE .

MFR_FAULT_RESPONSE (D9h)
MFR_FAULT_RESPONSE < IE 7 et S FF OB MR S ROMAL. FEMREFER, SRS SEMNAPRSFFRTR
HHPE, FAHAEALERTHE (EEMFR_MODEFEERE). CMLEEAZ AR ERSM KM AR ALERT fl 2 SN IEAT
HeshifE. MFR_FAULT_RESPONSE#s <8It BRES L3R 27,

#27. MFR_FAULT_RESPONSE

BIT BIT NAME MEANING

0 = Do not log the fault into MFR_NV_FAULT_LOG.

15 NV_LOG 1 = Log the fault into MFR_NV_FAULT_LOG.

0 = Affect only the selected page power supply.

14 GLOBAL 1 = Affect all supplies with GLOBAL = 1.

13:12 0 These bits always return a 0.

11:10 | MFR_FAN_FAULT_LIMIT_RESPONSE[1:0] | See Table 26.

9:8 IOUT_OC_FAULT_LIMIT_RESPONSE[1:0] | See Table 26.

7.6 OT_FAULT_LIMIT_RESPONSE[1:0] See Table 26 (see Note 1).

5:4 TON_MAX_FAULT_LIMIT_RESPONSE[1:0] | See Table 26.

3:2 VOUT_UV_FAULT_LIMIT_RESPONSE[1:0] | See Table 26.

1:0 VOUT_OV_FAULT_LIMIT_RESPONSE[1:0] | See Table 26.

E1: rEERREARSRIMEE RETIEE 2 AR

F2: REMRNBESEZINEEERR. KEAEBBIRGLUER TG EATIINL. ZIN 22 BB EEAFENE THRE TIFFHIA. RixE
A BB FEIRE X RE B IR AT BRI E E e X B S I N 73 U AT R

3 XY AR S A A NE SR ST B B R AR RO MRI N A TURE. RZEBE LB —E, IZHERNNE B FAE2RRIE.
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#*28. MFR_FAULT_RESPONSE %3

RESPONSE

[1:0] FAULT RESPONSE

e  Set the corresponding fault bit in the appropriate status register.
11 e Log fault into MFR_NV_FAULT_LOG if NV_LOG = 1.
e  Continue power-supply operation.

e  Shut down the power supply by deasserting the PSEN output. Wait for the time configured in
MFR_FAULT_RETRY and restart the supply. If GLOBAL = 1, all enabled power supplies with GLOBAL = 1
are shut down in sequence as configured with TOFF_DELAY, or they are all shut down immediately as
configured by bit 0 in ON_OFF_CONFIG. Wait for the time configured in MFR_FAULT_RETRY and restart

10 supplies in sequence as configured with TON_DELAY.
e |f GLOBAL = 1, assert the FAULT output until faults on all GLOBAL supplies clear and MFR_FAULT_RETRY
expires.

e  Set the corresponding fault bit in the appropriate status register.
e Log faultinto MFR_NV_FAULT_LOG if NV_LOG = 1.

e Latch-off the power supply by deasserting the PSEN output. If GLOBAL = 1, all enabled power supplies
with GLOBAL = 1 are either shut down in sequence as configured with TOFF_DELAY, or they are all shut
down immediately as configured by bit 0 in ON_OFF_CONFIG.

01 ittt
e Assert the FAULT output if GLOBAL = 1 until power supplies are restarted by the user.
e  Set the corresponding fault bit in the appropriate status register.
e Log fault into MFR_NV_FAULT_LOG if NV_LOG = 1.

00 e  Set the corresponding fault bit in the appropriate status register.

e  Continue power-supply operation.

i RS ERA, MRALERTZEE, WMR~ERE REFEMESIRERN, E—MBHTRREM.

MFR_FAULT_RETRY (DAh)
MFR_FAULT_RETRY#r < I1X ERIR MR X2 IR E S 2 BAE R (8. 2@ SR ImsHEHE IR EEIX A . 1%
LERTHAREERZIRABEMLN. MRINFRFEFER, ARE-PEREBEXAZANSHEEREN. WHE
FHRADIRECTHIN, BMFR_FAULT_RETRY = 0000hHT, s#ET—MEREARESHR.

MFR_NV_FAULT _LOG (DCh)
BIRHPATMFR_NV_FAULT_LOGH <, #RHHREI255NFHAIHIER, EHEEI5FFEZEMEILF— BAHITIS
RMFR_NV_FAULT_LOG# <, FrEx2BRIFZRMEILT. NMRREINHFICTKETAFF, HHARAREBANHEIL
Fo AFIEE TR, RHZEEE. BA. REMRXBRROEH LIRS, ARIRSSFR. TAXLERBEFEERE
RAMHA. 16l B4 B&E I (FEMFR_FAULT_RESPONSERE#EE), S=HEEZERIEREISZFEZIRMEILRE— 5
NSEMIEE, STATUS_CMLRISEOML &R, FaREw Bl EMMFR_MODEFHICLEAR_NV_FAULT_LOGHIiERRE
FRILR, AREICFRHETHE. ERAERMIRESRER, UR&/E800msH(IEE H100ms)HI84 B EIRH & /E800ms
WHIAN IR MRERAFEENERRNBE, NEMRBEER—RBREN, MNAKEIZFAEIRE 0000,
B&EMEILRHRE—FAULT_LOG_COUNT (16frit#i2%), ERmMWMEMIEILREH. It HHRELRNEET
65,535 EE BRI #. MFR_MODERHICLEAR_NV_FAULT_LOGHRBEMN, NERIZITHRE. X FMFR_NV_
FAULT_LOG#r<IREIRI255MF T, 155 ER 29,
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&R X = HRR

RAM

STATUS VOLTAGE
CURRENT
TEMPERATURE
FAN SPEED

EACH FAULT IS WRITTEN INTO

FLASH

THE NEXT FAULT LOG

FAULT LOG INDEX 0
(255 BYTES)

FAULT LOG INDEX 1
(255 BYTES)

FAULT OCCURENCE

FAULT LOG INDEX 2
(255 BYTES)

FAULT LOG INDEX 14
(255 BYTES)

EACH COMMAND READ
ACCESSES THE NEXT FAULT LOG

MFR_NV_FAULT_LOG

E5. MFR_NV _FAULT LOG

MRTEFRHZIASNSEBRNV_FAULT_LOGH & £#fZ

R STATUS_BYTERMSTATUS_WORDHFHICMLALELL ; A

S EBMSTATUS CMLAFRIEMGL, ALERT A RE (EEMFR_MODEF B EAE), SIES.
PR VoW AET2.9V, S aEERSIZFHIBEZEMFR_NV_FAULT _LOG.

#29. MFR_NV_FAULT_LOG

BYTE PARAMETER BYTE PARAMETER
0 00h/FAULT_LOG_INDEX 128 READ_VOUT Index = 3, Page 2
2 FAULT_LOG_COUNT 130 READ_VOUT Index = 3, Page 3
4 MFR_TIME_COUNT (LSW) 132 READ_VOUT Index = 3, Page 4
6 MFR_TIME_COUNT (MSW) 134 RESERVED (0000h)

8 STATUS_BYTE/STATUS_CML 136 READ_VOUT Index = 4, Page 0
10 STATUS_WORD 138 READ_VOUT Index = 4, Page 1
12 STATUS_VOUT Pages 0/1 140 READ_VOUT Index = 4, Page 2
14 STATUS_VOUT Pages 2/3 142 READ_VOUT Index = 4, Page 3
16 STATUS_VOUT Page 4/00h 144 READ_VOUT Index = 4, Page 4
18 STATUS_MFR_SPECIFIC Pages 0/1 146 RESERVED (0000h)

20 STATUS_MFR_SPECIFIC Pages 2/3 148 READ_VOUT Index = 5, Page 0
22 STATUS_MFR_SPECIFIC Pages 4/00h 150 READ_VOUT Index = 5, Page 1
24 STATUS_MFR_SPECIFIC Pages 6/7 152 READ_VOUT Index = 5, Page 2
26 STATUS_MFR_SPECIFIC Pages 8/9 154 READ_VOUT Index = 5, Page 3
28 STATUS_MFR_SPECIFIC Pages 10/11 156 READ_VOUT Index = 5, Page 4
30 RESERVED (0000h) 158 RESERVED (0000h)

32 STATUS_FANS_1_2/00h 160 READ_VOUT Index = 6, Page 0
34 MFR_VOUT_PEAK Page 0 162 READ_VOUT Index = 6, Page 1
36 MFR_VOUT_PEAK Page 1 164 READ_VOUT Index = 6, Page 2
38 MFR_VOUT_PEAK Page 2 166 READ_VOUT Index = 6, Page 3
40 MFR_VOUT_PEAK Page 3 168 READ_VOUT Index = 6, Page 4
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PMBus 5181EFE R E RS

&R X E1EH 77

BYTE PARAMETER BYTE PARAMETER
42 MFR_VOUT_PEAK Page 4 170 RESERVED (0000h)
44 RESERVED (0000h) 172 READ_VOUT Index = 7, Page O
46 MFR_IOUT_PEAK Page 0 174 READ_VOUT Index = 7, Page 1
48 MFR_IOUT_PEAK Page 1 176 READ_VOUT Index = 7, Page 2
50 MFR_IOUT_PEAK Page 2 178 READ_VOUT Index = 7, Page 3
52 MFR_IOUT_PEAK Page 3 180 READ_VOUT Index = 7, Page 4
54 MFR_IOUT_PEAK Page 4 182 RESERVED (0000h)
56 RESERVED (0000h) 184 RESERVED (0000h)
58 MFR_TEMPERATURE_PEAK Page 6 186 CURRENT_INDEX/00h
60 MFR_TEMPERATURE_PEAK Page 7 188 READ_IOUT Index = 0, Page 0
62 MFR_TEMPERATURE_PEAK Page 8 190 READ_IOUT Index = 0, Page 1
64 MFR_TEMPERATURE_PEAK Page 9 192 READ_IOUT Index = 0, Page 2
66 MFR_TEMPERATURE_PEAK Page 10 194 READ_IOUT Index = 0, Page 3
68 MFR_TEMPERATURE_PEAK Page 11 196 READ_IOUT Index = 0, Page 4
70 MFR_VOUT_MIN Page 0 198 RESERVED (0000h)
72 MFR_VOUT_MIN Page 1 200 READ_IOUT Index = 1, Page 0
74 MFR_VOUT_MIN Page 2 202 READ_IOUT Index = 1, Page 1
76 MFR_VOUT_MIN Page 3 204 READ_IOUT Index = 1, Page 2
78 MFR_VOUT_MIN Page 4 206 READ_IOUT Index = 1, Page 3
80 RESERVED (0000h) 208 READ_IOUT Index = 1, Page 4
82 RESERVED (0000h) 210 RESERVED (0000h)
84 RESERVED (0000h) 212 READ_IOUT Index = 2, Page 0
86 VOLTAGE_INDEX/00h 214 READ_IOUT Index = 2, Page 1
88 READ_VOUT Index = 0, Page O 216 READ_IOUT Index = 2, Page 2
90 READ_VOUT Index = 0, Page 1 218 READ_IOUT Index = 2, Page 3
92 READ_VOUT Index = 0, Page 2 220 READ_IOUT Index = 2, Page 4
94 READ_VOUT Index = 0, Page 3 222 RESERVED (0000h)
96 READ_VOUT Index = 0, Page 4 224 READ_IOUT Index = 3, Page O
98 RESERVED (0000h) 226 READ_IOUT Index = 3, Page 1
100 READ_VOUT Index = 1, Page 0 228 READ_IOUT Index = 3, Page 2
102 READ_VOUT Index = 1, Page 1 230 READ_IOUT Index = 3, Page 3
104 READ_VOUT Index = 1, Page 2 232 READ_IOUT Index = 3, Page 4
106 READ_VOUT Index = 1, Page 3 234 RESERVED (0000h)
108 READ_VOUT Index = 1, Page 4 236 RESERVED (0000h)
110 RESERVED (0000h) 238 READ_TEMPERATURE_1 Page 6
112 READ_VOUT Index = 2, Page 0 240 READ_TEMPERATURE_1 Page 7
114 READ_VOUT Index = 2, Page 1 242 READ_TEMPERATURE_1 Page 8
116 READ_VOUT Index = 2, Page 2 244 READ_TEMPERATURE_1 Page 9
118 READ_VOUT Index = 2, Page 3 246 READ_TEMPERATURE_1 Page 10
120 READ_VOUT Index = 2, Page 4 248 READ_TEMPERATURE_1 Page 11
122 RESERVED (0000h) 250 READ_FAN_SPEED_1
124 READ_VOUT Index = 3, Page 0 252 MFR_READ_FAN_PWM
126 READ_VOUT Index = 3, Page 1 254 LOG_VALID (see note)

E MRBIEICR BEEHHGE, LOG_VALID#IL ADDh.
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PMBus 51BiERB FE 1z
FIEBEX F1EF15S
MFR_TIME_COUNT (DDh)

MFR_TIME_COUNT &4 IREIE 2 ¢ Lok b fARSTSAR £ B EMRRHETIIER S, MR ARAL. iZiTHER320E,
APREEE L.

MFR_MARGIN_CONFIG (E0h)
MFR_MARGIN_CONFIG# <L EHFPWMEIL , T RIREE. MFR_MARGIN_CONFIGE# < IR BIES L5 30.
FAPWME SR RS E T, PWMMEAN62.5kHz. BT HAIMES ST RIFGE. StEREB6NE=t D
W,
LHOPERATIONR EAMEBRE RSz —1, S|HEHATRRGE. AALMBEERRIOBEEH ATz EXPOWER_
GOOD_ONRER, FA=ABBETRRHE. EHHER, EEPWMEL, FMUMFR_MARGIN_CONFIGI#H M F1E,
EAFIRPWMAZ L. s2fhbE /X 8 MVOUTRFEZITF, Siti B A40ms. MRSLNWVOUTH B ARE(HVOUT_
MARGIN_HIGHE{VOUT_MARGIN_LOWIZ &)z EXF1%, WNPWMEZLLEE—R L. S=HIEHHREMFR_
MARGIN_CONFIGHHISLOPE LR Eo X PWMBIETH E &R R X 40ms EHIN 8 MVOUT R ER T /F.

HPWMAEZLAR0%5100%, HEMAAZBIREER, SENNERBRRHRERINETRIBIME. MREEXMIER
PR AR RIRGE, FFREUTEIE:

1) BSTATUS_BYTEFAINONE OF THE ABOVEfL Efi.

2) HESTATUS_WORDHAINONE OF THE ABOVEFIMFRALE fiz.
3) ¥ STATUS_MFR_SPECIFICHFHIMARGIN_FAULTH Bfi.
4) B ﬁamﬁmﬁﬁé(%rmm MODEHEfEBE ) 18 &1 E =51

PWMEXIXBMFEFERE, 5 THENVOUTSEREHITIER. MRMZXENMFESHVOUTEL BirE, Ntk
MARGIN_FAULT. fizn, ﬁﬂ%ﬁﬁijOUT MARGIN_LOW, mmVOUTZE MM F < /JEFVOUT_MARGIN_LOW, i
BERMARGIN_FAULT. MRGZAMER, SRA%SE2llmRRERE, FRBITEIE:

1) #STATUS_BYTERHHINONE OF THE ABOVEfZEfI.

2) HSTATUS_WORDHHINONE OF THE ABOVEFIMFREL &1L,
3) HSTATUS_MFR_SPECIFICHHIMARGIN_FAULT L &1z,

4) Bi A& ALERTIRE (FE7EMFR_MODEREEAE) BAE 4.

#%30. MFR_MARGIN_CONFIG

BIT BIT NAME MEANING
PWM duty cycle to resulting voltage relationship.
15 SLOPE 0 = Negative slope (increasing duty cycle results in a lower voltage).

1 = Positive slope (increasing duty cycle results in a higher voltage).

14:6 0 These bits always return a 0.

This 6-bit value is used as the initial PWM duty cycle (i.e., seed value) when the device

5.0 SEED ! . )
begins to margin a power supply either up or down.
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MFR_TEMP_SENSOR_CONFIG (FOh)

MFR_TEMP_SENSOR_CONFIG# < AT i8R EER~RER. R3ITHNETMFR_TEMP_SENSOR_CONFIG#i %%

#*31. MFR_TEMP_SENSOR_CONFIG

BIT BIT NAME MEANING
15 ENABLE 0 = Temperature sensor disabled.
1 = Temperature sensor enabled.
The OFFSET setting is used to allow the temperature reading to be normalized among multiple
temperature sensors. Values from 00h to 1Eh select the offset value. The valid range is 0°C to
+30°C in 1°C steps. If OFFSET is 1Fh, the device automatically uses the value written to the
OT_WARN_LIMIT command code for the LUT instead of the digitized measured temperature.
OFFSET VALUE CONFIGURATION
14:10 OFFSET 00h Offset = 0°C
01h Offset = +1°C
02h Offset = +2°C
1Dh Offset = +29°C
1Eh Offset = +30°C
1Fh Test Mode
9:1 0 These bits always return a 0.
0 = Temperature sensor is not used to control fan speed.
0 FAN .
1 = Temperature sensor is used to control fan speed.
/X1 45
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PMBus 51B1ERE F & 1285
FIEREX Rt HlIEs

MFR_FAN_CONFIG#s © 5FAN_CONFIG_1_ 2 &, AFTEENBE. X TZa<HEZIFMRFER. BHS LFAN_
CONFIG_1_24thH, F&32/NMB7TMFR_FAN_CONFIG# <.

#32. MFR_FAN_CONFIG

MFR_FAN_CONFIG (F1h)

BIT

BIT NAME

MEANING

156:13

FREQ[2:0]

The FREQ bits set the PWM frequency. Note: The device does not support pulse stretching.

FREQ2 FREQ1 FREQO PWM FREQUENCY

0 0 0 30Hz

50Hz

100Hz

150Hz

Reserved

Reserved

Reserved

alalalalololo
alalololwa|lwalo
alolalolma|lo]=

25kHz

12

This bit always returns a 0.

11:10

HYS[1:0]

The HYS bits determine the amount of hysteresis the device uses to determine how far the tem-
perature must fall below the temperature level threshold programmed in the LUT before switch-
ing to the lower PWM/RPM value. The hysteresis should be set lower than the minimum differ-
ence between two adjacent temperature steps. These bits are ignored if automatic fan control is
disabled.

HSY1 HSYO0 THERMAL HYSTERESIS (°C)

0 0 2

4

0 1
1 0 6
1 1 8

TSFO

0 = Ramp to 100% PWM duty cycle if temp sensor faults (automatic fan mode) or if no
FAN_COMMAND_1 update occurs (manual fan mode) in any 10s period.

1 = Temp sensor fault or update rate to FAN_COMMAND_1 is ignored. Operate at the last
updated PWM/RPM value.

Note 1: A temp sensor fault is a faulty temperature sensor reading, not an overtemperature fault.
Note 2: In automatic fan mode, if the TSFO bit is set to 1, the device ignores a sensor fault and
uses the remaining assigned temperature sensors (if any) to control the fan PWM duty cycle; or,
if the fan has no available temperature sensors to use, it maintains the last updated PWM/RPM
fan value before the fault occurred.

TACHO

0 = Ramp fan to 100% PWM duty cycle if fan fault is detected.

1 = Do not ramp fan to 100% PWM duty cycle if fan fault is detected.

Note: If the fan fault is removed after ramping the PWM to 100% duty cycle, normal fan opera-
tion is resumed.
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%32. MFR_FAN_CONFIG (&)

BIT BIT NAME MEANING

The RAMP bits select how fast the device ramps the PWM from one duty cycle to another (either up
or down). In PWM mode, the following table always applies. In RPM mode, the fan speed is read
either every 200ms or 1000ms and when the reported fan speed is within 20% of the target speed,
the maximum allowed PWM duty cycle change is set to 1%. In RPM mode, the PWM duty cycle is
not changed as long as the fan is within +5% of the target speed.

TIME TO RAMP
FROM 40% TO
100% PWM DUTY
CYCLE (seconds)
60
30
20
12
6
4
3
24

PWM DUTY MAX PWM DUTY
RAMP2 RAMP1 | RAMPO | CYCLE UPDATE | CYCLE CHANGE
RATE (ms) ALLOWED (%)

7:5 RAMP[2:0]

1000
1000
1000
200
200
200
200
200

|2 |=2|O|O|O|O
—“|Oo|O|=|=|O|O

—“|O|=|O|=|O|=|O
OB |WOIN|=2|W[N|—

1 1
4 0 This bit always returns a 0.

Determines if a locked rotor indication is active low or active high. This bit is ignored if
ROTOR = 0.

0 = ROTOR is active low (TACH input is low if the rotor stops).

1 =ROTOR is active high (TACH input is high if the rotor stops).

The ROTOR bit selects if the fan does not have a tachometer but rather a stalled (or locked)
rotor output.

3 ROTOR_HI_LO

vy EXVYIN

ROTOR FAN OUTPUT MAX34441 CONFIGURATION

2 ROTOR 0 Tachometer TACH input expects fan RPM

TACH input expects locked rotor signal. The polarity is
1 Sta”edQZfekgd rolor | selected with the ROTOR_HI_LO bit (also set
MFR_FAN_FAULT_LIMIT = 0001h).

The SPIN bits determine how the device spins up (or starts) the fan from a dead stop. To over-
come the initial mechanical fan inertia, the device can be programmed to drive the fan at 100%
duty cycle until a programmable number of fan revolutions (cumulative count) is detected or a
locked rotor signal is negated. The device allows a 2s startup period during which the fan speed
monitors are disabled. If after 2s the fan does not respond, the PWM output remains at 100%

10 SPIN[1:0] duty cycle (if TACHO = 0) or goes to 0% duty cycle (if TACHO = 1).

SPIN1 SPINO SPIN-UP RELAXATION CRITERIA

0 0 Automatic spin-up disabled

0 Two revolutions or locked rotor negated

]
1 0 Four revolutions or locked rotor negated
1 1 Eight revolutions or locked rotor negated

FE: BIESZEMFR_FAN_CONFIG Z B2 /X5
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&R X = HRR

MFR_FAN_LUT# < AFEEESINBRILUT. KBEE— I LUT, BR8N AI%RIE:
(FAN_CONFIG_1_2% 8% 6£140)3L 8/ Al 4wz BARX 5% iR

IhgE.

AP MFR_FAN_LUTHYR] 4miZ B0 & w0 0

#33. MFR_FAN_LUT

EBIFR.

MFR_FAN_LUT (F2h)

FEEE%ET@BA—IQEEHFPWMﬁ SLE
H(FAN_CONFIG_1_2FHIE6 A1), AIIEELUTER&H

BYTE NUMBER WORD NAME MEANING
0-1 TEMP STEP O Temperature for step 0.
2-3 SPEED STEP O Fan PWM duty cycle or fan speed for step O.
4-5 TEMP STEP 1 Temperature for step 1.
6-7 SPEED STEP 1 Fan PWM duty cycle or fan speed for step 1.
8-9 TEMP STEP 2 Temperature for step 2.
10-11 SPEED STEP 2 Fan PWM duty cycle or fan speed for step 2.
12-13 TEMP STEP 3 Temperature for step 3.
14-15 SPEED STEP 3 Fan PWM duty cycle or fan speed for step 3.
16-17 TEMP STEP 4 Temperature for step 4.
18-19 SPEED STEP 4 Fan PWM duty cycle or fan speed for step 4.
20-21 TEMP STEP 5 Temperature for step 5.
22-23 SPEED STEP 5 Fan PWM duty cycle or fan speed for step 5.
24-25 TEMP STEP 6 Temperature for step 6.
26-27 SPEED STEP 6 Fan PWM duty cycle or fan speed for step 6.
28-29 TEMP STEP 7 Temperature for step 7.
30-31 SPEED STEP 7 Fan PWM duty cycle or fan speed for step 7.

TEMPERATURE STEP: i@ EERE

TEMPERATURE STEPERKEANRMZERE, RRsa@GEHMXEPWMETLIZ BRI R AIBRKF. WEHEF KA
D|RECT7F§:_EE, ﬁ%ﬁ/mﬁg)B.HX/;%:_F/ﬂﬂﬁz;/f%@

R34, BRRETLE

TEMPERATURE SENSOR

VALID RANGE

Page 6: Internal Temp Sensor

-40°C to +85°C

Pages 7 to 10: 12C Remote Temp Sensor

-565°C to +125°C

Page 11: Remote Thermal Diode Temp Sensor

-40°C to +120°C
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FAN SPEED STEP: K&EPWM&EEE %K /E#EEIR E
ANRFAN_CONFIG_1_2#I%¥6AE0, FAN SPEED STEPRES MR ERIT<HINEPWMEZELL. B AZEER A0
2100 (&). AF100 (Tl BIEFEERPWMEZEHA100%, AFO (FtH)) BEME ERNPWME LS
ﬁ\jo%o
AMRFAN_CONFIG_1_2%HI5%86MIE 1, FAN SPEED STEPIZ BESNE R M ~HIN 5B R 2R (R 6ARPM). BRUNE
HERSEEN0E32,767 (&)

THERMAL
HYSTERESIS
—~
MAXIMUM
DESIRED FAN
putYcYele o 7 i
OR SPEED
" v
A
\/
S5 1
S \/
FAN PWM DUTY GYCLE A
O0R
FAN SPEED (IN RPM) v
S3 7
\
\/
) 1
\/
1
s i
L/
S0
A
PWM = 0% DUTY CYCLE Y | | | | | | |
10 T 2 T3 T4 T5 T6 7
NORMALIZED TEMPERATURE
(FROM ONE OR MORE TEMP SENSORS)

E6. MEEHFRLUT)HE
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MFR_READ_FAN_PWM (F3h)

MFR_READ_FAN_PWMfr <R BI& BN BEPWME LSS HE, B N%. REEHFPWMEZLE, HEFHMFR_
READ_FAN_PWM, HIMFR_FAN_CONFIGHHIRATERLR E. WEHEF TR ADIRECTHE .

MFR_FAN_FAULT_LIMIT (F5h)
MFR_FAN_FAULT_LIMITar < 1% & fif & K53 & X R A XU RS 4% 1318 (B2 A D RPM) S B AR U R IR I B 70 EE o KBS TEIZ PR
TEZTHEBI10s A SR XEIEFRPMENET, 10stE ERAE TG TN EREPWMIETZE.

FREFTNEHNBREREITESH60 RPM. FENFERITN AT, &ERPMA360. T XLE/MEREFITESHIRE
A0 RPM. FEAARE ] PR MR AK T iX L &/ NRPMBRHBIRPM B

WEHEF TR ADIRECTA . 12800000, ZMIIREE ; RA0001hE, RS ERE I AL E 10s A L4
REHL(BXNBEREEFIHERLN, RRMZEX). MREBIMFR_FAN_FAULT_LIMITS MBI FI2E8iE, 2=
R B01E:

1) #STATUS_BYTEHHINONE OF THE ABOVEfLE (L.

2) BSTATUS_WORDHHINONE OF THE ABOVEFIFANSHL &,
3) FSTATUS_FANS_1_2"HIFAN_1_FAULTA &1,

4) *ETEI\/IFR FAULT_RESPONSEH AR & AT .

5) &

& ALERTIRE (FB7EMFR_MODEREfE4E) B AN E 281
ARRER: ARIERBERLE, ©AfEMFR_FAN_FAULT_LIMIT.

MFR_FAN_WARN_LIMIT (F6h)

MFR_FAN_WARN_LIMITr < 1% & il & X533 3 IR E X N AR B35 R B (B ARPM) S B AR KU BRI B bl . UBITEIZ
R TELTHEBE 10s M ARE. NEILETFRPMIER, 10steE FHA ST R4 TR RN BEEZEPWMIBET Z /&,

BE., MFR_FAN_WARN_LIMITIZEZEMFR_FAN_FAULT_LIMITRA Lo SUEHEF TR ADIRECTHE . 5500000 HT,
ZRANRKRE : ZA0001hE, NESAEFMERNBRN=ERE. BIMFR_FAN_WARN_LIMITHE, 2HHREREBIT
=ik

1) #STATUS_BYTEFHINONE OF THE ABOVEfZEfI.

2) BSTATUS_WORDHHINONE OF THE ABOVEfZ &L,

3) FSTATUS_FANS_1_27HIFAN_1_WARN EfL.

4) B fhR ALERTHRE (F7EMFR_MODEHRE AR ) 1B A1 325 4.

#35. WK BEEHEMRESH

FAN CONTROL MODE LIMIT PARAMETER COMPARISON INTERVAL
Manual PWM Fan speed (in RPM) Checked once a second
Manual RPM Percentage of programmed target fan speed Checked once a second
Automatic PWM Fan speed (in RPM) Checked once a second
Automatic RPM Percentage of LUT target fan speed Checked once a second
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BIREEH
EHAREN, ARSERELER, ATAMA—D0IuFEEN
VopBIREH. AIRERIIE, REXASMARGEMERR.
RMETHRS| LR, NMXELE, FARBERSEE
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PMBus 51BiERE F &g
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TR
MSDA. MSCL. SCL. SDA. FAULTHALERTAHIE
31, BEETNDLABEERE VD, HRIBEE
BT
PSENOZE PSENARTER AR B 5 CMOS JE S S FF i«
REAFHRA, BEETHDLABEERE VD, MR
NZiEsEF(ZILMFR_MODEIRE ).
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