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ABSOLUTE MAXIMUM RATINGS

VCCIO GND .o -0.3V to +6V
PWM1, PWM2, TACH1, and TACH2 to GND ...... -0.3Vto +13.5V
DXP1and DXP2to GND ...................oo.. -0.3V to +(Vce + 0.3V)
DXNto GND ........... B PSPPI TTRTP -0.3V to +0.8V
SCL, SDA, THERM, OT, FANFAIL,

and ALERTto GND ..o -0.3V to +6V
SDA, OT, THERM, ALERT, FANFAIL,

PWM1, and PWM2 Current ............ccooveeeeenn. -1mA to +50mA
DXN CUIMEeNt ..o, +1mA

ESD Protection (all pins, Human Body Model) .................. 2000V
Continuous Power Dissipation (Ta = +70°C)

16-Pin QSOP (derated 8.3mW/°C above +70°C) ....... 667mwW

16-Pin TQFN 5mm x 5mm

(derated at 33.3mW/°C above +70°C)................ 2666.7mW

Operating Temperature Range ......................... -40°C to +125°C
Junction Temperature ...........cocovoiiiiiiiii
Storage Temperature Range
Lead Temperature (soldering, 10S) ........cccocevviviiiiiinnn. +300°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.

ELECTRICAL CHARACTERISTICS

(Vce = +3.0V to +3.6V, Ta = 0°C to +125°C, unless otherwise noted. Typical values are at Vcc = +3.3V, Ta = +85°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Operating Supply Voltage Range Vce +3.0 +3.6 \
Standby Current SMB static, sleep mode 3 10 uA
Operating Current Interface inactive, ADC active 0.5 1 mA

Ve = +3.3V, +60°C < Ta < +100°C and 1
+60°C < TR £ +100°C -
Vee = +3.3V, +40°C < Ta £ +100°C and o
External Temperature Error 0°C < T < +145°C +2.5 C
Vce = +3.3V, 438
0°C < TR +145°C
Vce = +3.3V, 42
+25°C < Ta < +100°C N
Internal Temperature Error °C
Vce = +3.3V, +4
0°C <Ta<+125°C -
Supply Sensitivity of Temperature L0 cN
Measurement
) +0.125 °C
Temperature Resolution -
11 Bits
Conversion Time 125 ms
Conversion-Rate Timing Error -10 +10 %
PWM Frequency Error -10 +10 %
Vce = 3.135V to 3.345V, o
Tachometer Accuracy 160°C < Ta < +85°C +4 %o

) : High level 70 100 130

Remote-Diode Sourcing Current PA
Low level 7.0 10 13.0
DXN Source Voltage 0.7 \
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ELECTRICAL CHARACTERISTICS (continued)

(Vce = +3.0V to +3.6V, Ta = 0°C to +125°C, unless otherwise noted. Typical values are at Vcc = +3.3V, Ta = +85°C.) (Note 1)

PARAMETER | symeoL | CONDITIONS MIN TYP MAX | UNITS
DIGITAL INPUTS AND OUTPUTS
Output Low Voltage (Sink ALERT, FANFAIL, THERM, OT 0.4
Current) (OT, ALERT, FANFAIL, VoL SDA IgINK = 6mA vV
THERM, SDA, PWM1, and PWM2) PWM1, PWM2, ISINK = 4mA 0.4
Oitput High Leakage Current
(OT, ALERT, FANFAIL, THERM, lOH 1 HA
SDA, PWM1, and PWM2)
Logic-Low Input Voltage (SDA, ViL 08 N
SCL, THERM, TACH1, TACH2)
iohg e S8 | Jven ooy ‘
e =Yoo or N |
Input Capacitance CIN 5 pF
SMBus TIMING (Note 2)
Serial Clock Frequency fsoL (Note 3) 10 100 kHz
Clock Low Period tLow 10% to 10% 4 ys
Clock High Period tHIGH 90% to 90% 4.7 us
Bus Free ije Between Stop and {BUF 47 us
Start Condition
%'\rfz“s Start Condition Setup tsussTA | 90% of SMBCLK to 90% of SMBDATA 47 us
Start Condition Hold Time tHD:sTO | 10% of SDA to 10% of SCL 4 ys
Stop Condition Setup Time tsu:sTO | 90% of SCL to 10% of SDA 4 us
Data Setup Time tsu:DAT | 10% of SDA to 10% of SCL 250 ns
Data Hold Time tHD:DAT | 10% of SCL to 10% of SDA (Note 4) 300 ns
SMBus Fall Time tF 300 ns
SMBus Rise Time tR 1000 ns
SMBus Timeout tTIMEOUT 58 74 90 ms

Note 1: All parameters tested at a single temperature. Specifications are guaranteed by design.

Note 2: Timing specifications guaranteed by design.

Note 3: The serial interface resets when SCL is low for more than tTIMEOQUT.

Note 4: A transition must internally provide at least a hold time to bridge the undefined region (300ns max) of SCL's falling edge.
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BRTEFFIE

(Vcc = 3.3V, Ta = +25°C.)

STANDBY SUPPLY CURRENT OPERATING SUPPLY CURRENT REMOTE TEMPERATURE ERROR
vs. SUPPLY VOLTAGE vs. SUPPLY VOLTAGE vs. REMOTE-DIODE TEMPERATURE
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vs. DIE TEMPERATURE vs. POWER-SUPPLY NOISE FREQUENCY vs. POWER-SUPPLY NOISE FREQUENCY
1.0 = 2.0 s 20 <
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AT (EHF (L)
(Vce = 3.3V, Ta = +25°C.)
PWMOUT FREQUENCY PWMOUT FREQUENCY
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4 6 THERM | MCH-FAER. k. P& s . @ AT, 24 Vee = 08F, HEEITE.
5 . oT EHEFAR . THRIE ISR . B AT R WS E N BB . REVee 2k, AT ERE
5.5V, Voo = OB, FEETF#.
8 Vee FLURE A . ARFR(E 3.3V, JHO.IpFrHLZ 558 Voe 2 GND.
7 10 GND M. EERTRENSHE M.
DXP1 L AR B PR VR AVD LE S A . 55 00 AR L A P A PR R S . S AU
8,10 9,12 ’ B AR A AR, WS 2 DXNGI. 7EDXP_55 DXN 5| iz [a] i & 2200pF Ha.25 DA
DXP2 UEIK/%D;’%)::ED
9 1 DXN TIE Ui AR R R i 5 AVD SR S . R0 0 B A AR Y R A 1 IR S5 DXIN S | AR
11 13 I.C. WHPCL ES:. EH R Ve
12 14 ALERT | (KHFAR. FFIRH SMBus R & i .
13 16 SCL SMBus B ATH AP A . REVee 2k, B ERES55V. Ve = OFF, HEEIFE.
14 15 SDA SMBus B ATEE A/, TRk, ANEVeeE Kk, W BRI ESSV. HVee = OB, HEIFH.
— — EP PR SL(TQEN £4%) . NEREHEEGND, 82 KHEFUHZ DISCEEA . R A VB SR .
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MAX6640 7] LS HE B B B R — 4> T8 it 32 12 AL — AR 1Y
l|°£ A AR AR B, BT IR AN AR B A AR R R A Y IR
BE, X R R P E T CPU S & 5 A R I S
MAXILW 2L SRR SMBus 5717, IRFAT. REF A
MAX6640 BT, DABBGR B . WEMRETIR. Ak
DXP1 o PWM1 i3 5 SMBus 332 Ui 2 84, T g AR 4 b O T AR
XN TEMPERATURE || GENERATOR HIFT . R R IR R S
PROCESSING BLOCK PWM2_ . . N e T A
OXP2 BLOCK > PRI BL it PW LI s 2 38 45 i 85 A 40 i 2 25040 >Fe 1 45 I 4
IR I, RSB AT 1R B KA AT LK X M
R R RN, WER AV RINFE, 8] 4 At ok 1 Bue
ar R . I RPM R 4%, MAX6640 a] £ il X5 Y 52 br
THERM > %Ec
Losic FANFAIL
SMBus -
INTERFACE AND ALERT
oAl | REGISTERS >
- = A A
sl o TACH1
- TACH2
GND
1
Write Byte Format
s ADDRESS WR ACK COMMAND ACK DATA ACK P
7 bits 8 bits 8 bits 1

Slave Address: equiva-
lent to chip-select line of
a 3-wire interface

Read Byte Format

Command Byte: selects which
register you are writing to

Data Byte: data goes into the register
set by the command byte (to set
thresholds, configuration masks, and
sampling rate)

S ADDRESS | WR ACK | COMMAND | ACK

S ADDRESS RD

ACK DATA mn P

7 bits 8 bits

7 bits 8 bits

Command Byte: selects
which register you are
reading from

Slave Address: equiva-
lent to chip-select line

Send Byte Format

Data Byte: reads from
the register set by the
command byte

Slave Address: repeated
due to change in data-
flow direction

Receive Byte Format

S | ADDRESS | WR | ACK | COMMAND | ACK | P

S ADDRESS | RD | ACK | DATA mn P

7 bits 8 bits

7 bits 8 bits

Command Byte: sends com-
mand with no data, usually
used for one-shot command

Shaded = Slave transmission
/// = Not acknowledged

S = Start condition
P = Stop condition

Data Byte: reads data from
the register commanded
by the last Read Byte or
Write Byte transmission;
also used for SMBus Alert
Response return address

& 1. SMBus 17#1¥

6

MAXIMN




2iBEmEE A, RN,
B 21 PWM X 5518 B 12l 75

| tLow . tHIGH
el

————b-- =

tsu:STA  tHD:STA

A=START CONDITION

B = MSB OF ADDRESS CLOCKED INTO SLAVE
C =SB OF ADDRESS CLOCKED INTO SLAVE
D =R/W BIT CLOCKED INTO SLAVE

tSU:DAT

E = SLAVE PULLS SMBDATA LINE LOW

F = ACKNOWLEDGE BIT CLOCKED INTO MASTER
G =MSB OF DATA CLOCKED INTO SLAVE
H=LSB OF DATA CLOCKED INTO SLAVE

RN U

______\___

I
tsu:sto tBUF

|'= MASTER PULLS DATA LINE LOW

J =ACKNOWLEDGE CLOCKED INTO SLAVE
K = ACKNOWLEDGE CLOCK PULSE

L =STOP CONDITION

M =NEW START CONDITION

[&2. SMBus EHi /7 [E

tsu:sta  tHD:STA tsy:pat

A=START CONDITION

B = MSB OF ADDRESS CLOCKED INTO SLAVE
C =LSB OF ADDRESS CLOCKED INTO SLAVE
D = R/W BIT CLOCKED INTO SLAVE

E = SLAVE PULLS SMBDATA LINE LOW

F = ACKNOWLEDGE BIT CLOCKED INTO MASTER
G =MSB OF DATA CLOCKED INTO MASTER

H = LSB OF DATA CLOCKED INTO MASTER

| = MASTER PULLS DATA LINE LOW

[
tsu:sT0 tBUF

J = ACKNOWLEDGE CLOCKED INTO SLAVE
K = ACKNOWLEDGE CLOCK PULSE

L = STOP CONDITION

M = NEW START CONDITION

[&3. SMBus i8] /7 E

SMBus #F#0

IR f B SR, MAX66404H24 T — 44 55 1 &
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R BEHEFHER

TEMP (°C) TEMP (°C) DIGITAL OUTPUT
241 +241 1111 0001
240 +240 1111 0000
126 +126 01111110

25 +25 0001 1001
1.50 1 0000 0001
0.00 0 0000 0000
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W, X OTIRSHF e g BAL, H-EOTHRE it .
JNSAH B EIE ) OT 8 i, OTIRZSAFAF SR E AL,

ERF=AEOTHUEfr e . ZEARBR OT 41U i th 1 FRAH . A9
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fih % THERM K 5% 1 7 B& PWM i 24 100% 1Y 5 25 L

ALERT

ALERT#i 1 2 F T 48/ B R Bt 7% 18 B
EMALERT fil % [ 1R . 1T 2 BUALERT IR &S 35 1745 1l T
PRAIRASHL. PR ALERT & i th . WS- ALERTARENLTE
FR)E, MEEUDET ALERTIR IR, MALERTA N —IK

R E R T AERE ML, RSN EREN. —K
TR RO R i oK S ALERT IR B fr Y, (H R R & 5000
ALERTARZSANL .

TACH1FITACH23I A

MAX6640 3% 1P A™ 5 3 VR i & XU 5 3. AN B
HA - ER e, T e s — J5 BT e 2 i
IFIE] . PRI, B 0 o A SR B 9 A 2 3 Mok ol 2 ] )
TR . 24 PWMAE 5 T B B 0 il XU FRL B, PWM
2630 H 7 20Hz 2 100Hz 2 8] . ZEXFREoL T, XUBIER:
— JE B B [R) AT A 4 K T PWM R Sl st (] .l T aX b
JER, PWM Bk 2 4 R BAVE (9 E 4, DL % 3 71 R 0
B R . 4 4 XUE R, A A
% 1308 A7 1748 1 Th i 55 50 B2 56 P ik e B4 Zh RE
BT B0 5 KU O RPM LR HE - VU 77 il 1E 35 17
#520h (W F TACHL)FIAF /7 25 21h (F T TACH2)H . M
TACH VHEU3 F i H 138 H BB 2550, Bk % XUR3 (1 RPM
R, BE T T G A R R R 1 L R A . AL TACH
T ECAF A7 A5 TP I H B0 T B XUBS 9 RPM = 1 T i
Bl. 220 m 8 XUE KT FIRPMYGHE . % F 27 77 2 10h &l
& 140 N BT A XRS5 4538 19 RPMIFE ]

FANFAIL

FANFAIL i & i I T 48~ S WU 2 — B R, 50
iR B S A R 03 B . MA X 6640 4 XU 458 sl B =X
FAF MK B . ZEPWMM T, MAX664077 4 —A4~JF
B, HE S B E A LS AT 2 Q60 F127h) i £ (&
WE . FERXRFPRET, 25l v H v 50l K T 77 1 76 A0 B
ZEAF 2 Q20N 23h)H (1) B R AL TV HERE T, MAX6640 &
XRS5 . MAX6640 77 4 FANFAIL IR &5 H )5,
BRS04 KU E A RS 2s, I E B R 3K

R2. BEITIRE

FAN RPM INTERNAL CLOCK
RANGE FREQUENCY (kHz)
2000 1
4000 2
8000 4
16,000 8
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HE T BUE A HAE R £S5 LA . SRJG MAX6640
FEABUERE, FBEHF WL

B I RPM ==
76 SIRPMEEFIB R T, MAX6640 M85 B, 4R 35 fr i
MR B S H ARl , SRR S, R
FRBES DL T 0B BE e . Il XU 1 B 2 E A AT
#1 (10h A 14h) B TAL i B oA R, A ZE, R AR
E%ﬁ%&ﬁ@%zmmsféii%%%ﬁ%uﬂ%%ﬁﬂﬁﬁrﬁﬁﬁo
W R RPMAE R (HSH A A T) T, MAX6640 K% # i3t
BE R E TR . XUE L2777 4% 240 FXUBR 2 25 77 4 25h
MBSO R EEONIHEE T KR FE TSR BR , 8 1% XUBs
PRIV BUE A/ N T R EBCR R, AT BRI T XU
M K. fe/INEE SR T A LB R 30h 2 60h. AR HE XL
M EHERPM % Bi%E. 2 WK 4.
15 97 7% S MAX 6640 R 8 ST TR B2 R H 3 H s e T 450
MR FE . 7E T, WU DA SR /N BE (B e, 1% 8008 X
TAFEAE T A7 25 22h 8 23h A e KBV BUE . 347

0v99XVIN



MAX6640

2iBEmEE Y, TR,

B 21 PWM X 55 1% B 12l 75

Tvin-s T T8

TEMPERATURE
OxFFh >

A
TACHuaAx ~ |-=----- <

Y

TACHA+1

TACHMIN

RPM
A
RPMpAX [ ==========mm=m===mmmmmmmmmmmmmmmmm e
RPMmIN|====--"-~ <
\ A :
0 ' TEMPERATURE
Thin-5 TMIN T8 o

B4, FE# i H R B T

i 11h (U 1) FIAF A7 15h (RUBR 2) 9 55 O A2 S FRAIK T T
XU TAE 720 AR ONITE R, AR T Ty iR
BRI ICWT . YIRS B AR T Ty 5°C A
T, KAl mRBOMENL, WEMKT Ty,
KU AW, A A B TR A7 45 22h 335 23h i B
BB R T EUE .

”:‘IET{WU{ETE%?TMINN, MAX6640$E?EW‘]/|\2£‘HE%EE5K
THE B AR T V50O . B U IR B DAAE i 7 35 77 2
1Th T 1S 36 2 60 F1 56 3 0 i i I BE A K AE 3 mish,  H A%
BV BE AT A6 7E 3577 4% 1 Lh A 1Sh 28 7407 8 58 4 Y %
BB R 0. 2 BT IR B R B e, R IR R AR
TR AE . A7 RS 120 F0 16h (1 56 307 2 56 0 1%
PR EPWM A K3, 2ot i% 4 K BUR 100 41 (R 2L
JE AT A7 A 120 01 Loh 1Y 26 7007 22 56 4 7 e % 8 i) i v+ 22
KAE.

B fFas v g

BIE 1 IEE2 G B 7as

(00h F101h)

XA AR MR R . MSBRRUE A +128°C,
LSBRIALE A +1°C. MCvm A% | 1R B £ 3858 1
A . TN AR 2808 A M A R Gl 4 )R
WiC B 25 77 5 1 56 AL E AT 145 1) L 8 5 17 1 3 3 23
AAFE . A IR E AL AT R AE0.125°C I HE R, i
FlE 1P IR JEOSh) MEEE 2 Y 1R & (06h) FF F7 48 .

10

A5, RPM H tr (i 57

Vil A e R E A e G, EE 1R E 216 A
L 250ms 5 A BEREATH B . BT A (KT 0°C AR EE HL
{8 3 00h.

WEEFFr5(02h)
RAE1FEAHE I 7T ALERT. THERM. OT 85 2 XU il s .
REZE ARG RET. 6. 1RO, RBUZSF A Bt S
fif b ALERT FIFANFAIL R & #ij t, {H A2 fif B THERM ATl
OTHE R . WRAET — MR & FI, MR
A, AEMEBRACK H R B, FERR = AR .
— AN AR R S BR R E R, BEASTERIR
BHFHO. 2P NGB & T AR TBR IS, ALERT %
fLE 7. THERMFIOT fi H 2880 T-5 A SC s o fr) b

B & 7745(03h)
LR T B ALERT. OT. THERM fIFANFAIL 1

e . O LS Lk AR IO R i S e 7 A A
PN R AR 2577 A7 A

2RO E & 7775(04h)
4 B BT as s m e . g . SMBus I FI
T S 2 178 S R T R A
o D7: BIT/HHL. 1IE% TAEN Armm 0). K0 E 1K
W IRIBAT, T MAXE640 1 A T 6 B IR A X
o D6: HHPOR. 5 A LI}, ¥ i o fres g i N A1 .

MAXIMN




2iBEmEE A, RN,
B 21 PWM X 5518 B 12l 75

R3. HFEHRSER

REGISTER
F;f;:?; NO. STI:'?E FUNCTION D7 D6 D5 D4 D3 D2 D1 DO
ADDRESS
R 00h 0000 | Temperature MSB o o . - o o LSB
0000 channel 1 | (+128°C) (1°C)
R 01h 0000 | Temperature MSB . o - . . . LSB
0000 channel 2 | (+128°C) (1°C)
0000 Channel 1[{Channel 2[Channel 1{Channel 2(Channel 1|Channel 2 Fan 2
i 02 | gooo | SEUSOVe | SreRT | AteRT | OT ot | THERw | THERM |F2" T RUY
0000 Channel 1[{Channel 2[Channel 1{Channel 2(Channel 1|Channel 2 Fan 2
RIW 030 | goqq |OutPutmask | “ererr | ALERT | OT ot | THERm | THERM |2n T RUN
SMBus Temp
= timeout | channel 2
R/W 04h oot G.|Oba|. 0 =run, POR 0= source: Reserved | Reserved | Reserved [Reserved
0000 | configuration 1 =reset | enabled, | 1=local,
1= stby
1= 0 = remote
disabled 2
Channel 1 )
0000 MSB LSB Diode
R 05h 0000 extended (0.5°C) — (0.125°C) Reserved | Reserved | Reserved | Reserved tault
temperature
Channel 2 )
0000 MSB LSB Diode
R 06h 0000 extended (0.5°C) — (0.125°C) Reserved | Reserved | Reserved | Reserved fault
temperature
0101 Channel 1 LSB
RIW 08h 0101 | ALERT timit | MSB o o o o o o (1°C)
0101 Channel 2 LSB
RIW 09n 0101 | ALERT limit MSB o o o o o o (1°C)
0110 [Channel 1 OT LSB
RIW OAN 1110 limit MSB o o o o o o (1°C)
0110 [Channel 2 OT| LSB
RIW 0Bh 1110 limit MSB o o o o o o (1°C)
0101 Channel 1 LSB
RIW och 0101 | THERM limit MSB o o o o o o (1°C)
0101 Channel 2 LSB
RIW 0bh 0101 | THERM limit MSB o o o o o o (1°C)
1000 Ean 1 . PWM Rate of Rate of Rate of Fan 1 Fan 1 RPM RPM
R/W 10h 0010 configuration mode change change change |channel 1|channel 2| range range
1 (MSB) 9 (LSB) control control select select
Minimum
fan
0000 Fan1  |RPMstep-|op)) step-|RPM step- RPM step-| Temp Temp PWM speed
R/W 11h 0000 Configuration| size A size A size A size A | step-size | step-size |100% duty 0= 0%
2a (MSB) (LSB) A (MSB) | A(LSB) cycle 1—_vaILjé

MAXIMN 1
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MAX6640

2iBEmEE Y, TR,

B 21 PWM X 55 1% B 12l 75

R3. FEHFTERE)

REGISTER
F\i\fpﬁ?{g NO. Sl':l"i?E FUNCTION D7 D6 D5 D4 D3 D2 D1 DO
ADDRESS
0000 Ean ! . RPM step- RPM step-|RPM step- RPM Star? StarF Start step-| Start step-
R/w 12h 0000 configuration| size B size B size B step-size | step-size | step-size size B | size B(LSB)
2b (MSB) B (LSB) | B (MSB) B
0100 Fan 1 Soin-u THERM to| Pulse Fan PWM | FanPWM
R/W 13h 0001 configuration d?sablg full-speed | stretching [Reserved|Reserved|Reserved|frequency| frequency
3 enable disable (MSB) (LSB)
1000 Ean 2 . PWM Rate of Rate of Rate of Fan 2 Fan 2 RPM RPM range
R/w 14h 0010 configuration mode change chande change |channel 1|channel 2| range select
1 (MSB) 9 (LSB) control | control select
PWM Minimum fan
oooo | a2 (RPMSIRlopy cep RPM step-|  NM | TeMP | TEMP 1 ya0. | gpeed
R/W 15h 0000 configuration| size A size A size A step-size | step-size | step-size dut 0= 0% 1=
2a (MSB) A (LSB) | A(MSB) | A (LSB) vy =0 1=
cycle value in 22h
0000 Ean 2 . RPM step- RPM step-|RPM step- RPM StarF StarF Start step-| Start step-
R/W 16h 0000 configuration| size B size B size B step-size | step-size | step-size size B | size B(LSB)
2b (MSB) B (LSB) | B (MSB) B
0100 Fan 2 Soin-u THERM to| Pulse Fan PWM | FanPWM
R/W 17h 0001 configuration d?sablg full-speed | stretching [Reserved|Reserved|Reserved|frequency| frequency
3 enable disable (MSB) (LSB)
1919 | Fant
R 20h 1111 tachometer MSB — — — — — — LSB
count
1111 | Fan2
R 21h 1111 tachometer MSB — — — — — — LSB
count
Fan 1 max
1111 | tach count/
RIW 22h 1111 | target tach MSB o o o o o o LSB
count
Fan 2 max
1111 | tach count/
RIW 23h 1111 | target tach MSB o o o o o o LS8
count
Pulses per
0100 revolution/ | Pulse per | Pulse per [ Fan 1 min |Fan 1 min{Fan 1 min[Fan 1 min|Fan 1 min| Fan 1 min
R/W 24h 0000 fan 1 revolution | revolution [tach count| tach tach tach tach tach count
minimum (MSB) (LSB) (MSB) count count count count (LSB)
tach count
Pulses per
0100 revolution/ | Pulse per | Pulse per [ Fan 2 min |Fan 2 min|Fan 2 min[Fan 2 min|Fan 2 min| Fan?2min
R/W 25h 0000 fan 2 revolution [revolution [tach count| tach tach tach tach tach count
minimum (MSB) (LSB) (MSB) count count count count (LSB)
tach count
0000 |Fan 1 current
R 26h 0000 | duty cycle MSB - o o o o o LS8
12 INAXIMW




R3. HFEHRTERE)

2

EiBm B ey, FEHENRE.

B 21 PWM X 5518 B 12l 75

REGISTER
F;\IEF:?; NO. STI:'?E FUNCTION D7 D6 D5 D4 D3 D2 D1 DO
ADDRESS
0011 | Fan 1 target
w 26h 1100 | duty cycle MSB o o o o o o LSB
0000 |Fan 2 current
R 2 0000 | duty cycle MSB o o o o o o LSB
0011 | Fan 2 target
W 2 1100 | duty cycle MSB - o - - o o LSB
Channel 1
0100 minimum
R/W 28h 000 fan-start MSB — — — — — — LSB
temperature
Channel 2
0100 minimum
RIW 2on 0000 fan-start MSB o o o o o o LSB
temperature
0101 | Read device
R 3Dh 1000 D 0 1 0 1 1 0 0 0
Read
R 3Eh 0100 manufacturer 0 1 0 0 1 1 0 1
1101
ID
0000 | Read device
R 3Fh 0000 revision 0 0 0 0 0 0 0 0

o D5: SMBus#BRIZEIE. 5 A Off A& SMBus# I I B,
DUBH IE B 2R B0E . M iaE BT IhRE)S , AR SDA S #
SCL A5 35 {1 HaL ~F (6 Bsf [ 5 74ms (SRU(), U] SMBus
HEAL.

o D4: BEBE2MMIE . 1EERA M B i 27E iR E
I RS BAR R IE . Z0 5 A0, BTN 24
Sho R FE S 2 G R

¥ il B & 77 =5 (05h #106h)
XA AR LRI 2 Y R IR SR . DTS5SI A
TR 3ALSB. ML AAUE #0.5°C. 0.25°CH10.125°C.
MEEONLE Ry LA, U2 e 81 A A e

_ IEE1F1EE2 ALERT.
OT #ITHERM R #(08h & 0Dh)
XA BT I PR B , = T 2y fE B ALERT.
THERM AIOTARASOLEE B A, I 75 A 1% iy 1 (A Bt

MAXIMN

(R LA TE) . R 3Tl A T 248 A —
H: LSBRUE A+1°C, MSBAUHE HJ+128°C.

K512 & & 7% 1 (10hF14h)

DLUR 27 A s A0 25 I MAX6640 () TAERE -
o D7: PWM#X . D7 = 1B X% & A A TPWM |5

S EGRIER . EXE S S FFSETEAR RS
Fo. D7 = OFH 6 XU ARPM#ZEHIER . B TR E

RPM, - DL 19 4 XL s 2 i B2 36 38 (D2 FTD3 i) #6 & 240,

HKe P I TV EUE B A TACHTHE AT Fr e -
D[6:4]: RBEZLLILE. D[6:4]i% B & 25 sy
(] (1B . o5 25 B OB 38 1/120. 3@ xR A b % |
AT YT 325 X R B R A N A 1 M g s ]
FAFRADIGAIIVER, Blan, XU 8 33% B4
F100% 15 25 Fb T 7 A I ] 2 38 4k 2 A pR 5

13
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MAX6640

2iBEmEE Y, TR,
B 21 PWM X 55 1% B 12l 75

R4 REES=ZIEEUER

REGISTER 10h | NOMINAL RATE | ACTUAL RATE OF CHANGE AT SPECIFIC PWM FREQUENCIES | NOMINAL TIME FROM
OR 14h D[6:4] | OF CHANGE (s) 100Hz (s) 50Hz (s) 33.3Hz (s) 20Hz (s) 33% TO 100% (s)

000 0 0 0 0 0 0

001 0.0625 0.06 0.06 0.06 0.05 5

010 0.125 0.13 0.12 0.12 0.15 10

011 0.25 0.25 0.26 0.24 0.25 20

100 0.5 0.5 0.5 0.51 0.5 40

101 1 0.99 1 80

110 2 2 2 1.98 2 160

111 4 3.96 4 320

« D[3:2]: REBEHMEEREE. 4MAX664024H3)

RPM #& il 82 L (PWM B A2 Ry 0) s, T 326 4% 8 7l
PWM i Hi AU IE FE A TE . A0SR T AEE, XUE ik
BT B P A B . 0 SR R 3 T R e R
KR AL T N TRPMAR R, 3 53k 1) o [ A i 3 37
T 220 B 23h 5 $(E

+ D[1:0]: RPM3ERE. ifidHRPM R )k (E G = FE)

BE 92000, 4000, 80008 16,000, e iE ¥ it it
BOEL IO HO B (245 H T 15 RPMITS L R 9 P e

5. RUFERPMiEHE

D[1:0] FAN MAXIMUM RPM VALUE
00 2000
01 4000
10 8000
11 16,000

% 6. RPM 5 EIT T BIERNXFR RS

MG 1 FI2 B B & 775 2a (11hF115h)

DU F A 3003 T H 3 RPM & il -
o D[7:4]: RERPM (B%iEit)FIKA. EHFKT XA G

HERERESEM—EK, BEV B bR E P8 A
VWEUME. BB =n+1(1Z216), HFnED[T4MEE.
D[3:2]: BEHA. BEF T IXUE I Hl A i 1 7
TR — K, HARE TV EUE DL D[ 7:4) i i
I EUE (R 7).

D1: PWMEIHRME. 2% 0 E NOKF, 7E100% &5 7St
I PWM iy 4 A . 24350 B o 1, 100% (525 E
A PWM B A 7 L

DO: FR/NEETE. Wedf /MK % 3 (H (75 H 3 RPM 4% 1l
BT, 24 B AR T XU S shilk BE R . B O ORIk
B0% Rk zh. &8 R 10, daFFe220f123h (XU
B K TACH) A 4% 3T 150008 P 7 /N XU

MAXIMUM RPM VALUE ACTUAL RPM SEOI-IEIC’lTJngNSUI';nEB:R A?DLL;‘A:EZ?LE%L:'\TS TACHO\“;IEEE:*COUNT
REVOLUTION
2000 1000 2 2 3Ch
4000 1000 2 2 78h
4000 3000 2 2 28h
4000 3000 2 4 14h
16,000 8000 4 4 3Ch
16,000 8000 4 2 78h

R = (A EBIN BP9 x 60) / SEBERPM) (BEFE P ATAR w8 / SEBR XU B Bk D)

14
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R7. BESHK

2iBEmEE A, RN,

B 21 PWM X 5518 B 12l 75

D[3:2] FAN CONTROL TEMPERATURE
’ STEP SIZE (°C)
00 1
01 2
10 4
11 8

K1 F12 B B & 775 2b (12h F116h)

PUNAFfAam Bsmir A K B, UAMERKARE RS

KBE ALK E(S LA D).

e D[7:4]: RPM ($¥5Fit)$5B. it D[3:01fr i/ 4
KEUG, PR B A5 K i v B Ar (09 32 ek
B, Bfi=n+1(1ZE16), HPnRD[7:4H%E.

o D[3:0]: 4K T KB 3 shilih FE A B/ sl v 25 KB
R ZA KR B K BIF IR AL

MG 1 FIX B 2B E 5 77 rs 3 (13h F117h)

PUN B A Or 45 I XU e % Ja 3h . PWM S Asi% . Bk

JIEK XU 438 {f B THERM :

o D7: RBHEHRBIEIE. &8 WOMaE R IEHE3).
Teie AT st XU IR sh FF 4 I 8, &4 DL 100% o5 25 L
W5h2s, PABHRXEESD. WE N1 i%ThRE.

« D6: THERMER{ERE. 1%/ & 411, THERMZS N
IR PG ANES N AL, o8 Rt N 3k THERM ] PR
MEAR), KomblXEeEEs. EaRT, %
FEAYAS (b T R B T e (AR fL R 5E . 24 THERM ff B
R S5 (BRI XU IR A TR B ), 80K AT 38 () AR
LR pE 2 HARE.

o D5: EIFRRMIEK. 0K E NONE, HREMk K.
i 3 PWM 55 18 il JXUBS FEL U, PWM ik £ J] 4 b
JEA,  DUBRIIEJiE % 50 3 1) — JE B BE 0 IR 15 i T H5 5
W% 0L B 1A 2SIk Bk AR . BE R MAX6640473 1H il &
KU G, E R 2 S I 2 el S K ko, TR G A R
Xof JRU B B Y R AT i i

e D[1:0]: PWM#HiHSMZ . X284 fH 42 6l PWM i H 4l
R, WMESHR.

MAXIMN

% 8. RUBEPWM =
D[1:0] LOW FREQUENCY (Hz)
00 20
01 33.33
10 50
11 100

MUGEE# T 1702 (20nF121h)
X S0 AT A i 5 AH D E BT I BT B AR . RS
B e B S B . D SEBLXUB IE W s e, R B KU
RPMYGH, DA% THEE 4b T 30 2 160 ARG FE P -

K55 B a2 it/ B tn ¥ it

(22h #123h)

D[7:0]: FT ¥ & A ZhRPM AT KU Y 5 3h 5% 1L

6. WyEE/NG S HWAIRE, AT XE S shi

R FAAZ Fe v ROE 0 A XU B Bl R L I

FVRE, TR B XU S5 SR R IR A2 e v T (e
FENTRPMAET, X L0357 a7 H b e s (e

X/EE 1702 B9 fk i34 flgz /s RPM
(24h #125h)
D[7:6]: JHTi% & X s ER kb, KBS En,
A5 T ik 9 2000RPMXU R -5 4 2 DU 4 ik v 9 2000RPM
XU B A E A B B Bl . ROFIHE T R
Jok i
D[5:0]: ¥ & oI5 1 XU Be /NG ST BB (B R )
X PR T XU A A R, AT A AE = A R e S
B A PR A R, YR TR B XUE R RPMYE L,
DU % (8 Ab ZE 30 A1 60 2 ] . 1 SR R 75 B i K RPM PR 4l
AT DA B o 4 o B
KUG 1 FI2 89 5 55 EE(26h #127h)
XA F# & PWM G S EE A4 AT {E . 72 PWM XU 2 il

BT, FrR(EbR) PWM & 25 HOBUE il B35 A %3
T .

1B 1 FB1E 2 X G 5him B

(28h #129h)

X LT A A% A A 20 R 4 L s )R B (FE E 3 RPMUAR
XF).

15
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MAX6640

2iBEmEE Y, TR,

B 21 PWM X 55 1% B 12l 75

R9. BENEERITIKITE

D[7:6] TACHOMETER PULSES PER
' REVOLUTION

00 1
01 2
10 3
11 4

RS

X E 3K B B

MAX6640 7 il JXUBs e IS, AT SR FiY 2 i XU Bt B0 507 L i 255
oy DU g P L AR 6 R 1O T /s

PWM FE il 35 24755 i 3 A i)
PR S LR . 3R e - ) XL B e T ) e ] B 77 0
JE R FAPWM {5 58 il XU FLUE . PWMAS 4 3 1t 20Hz %
AOHz YW RE P, % FIME 9 33Hz. WAt m, WIAE—4
A FE ke S ), JSEAT A 68 P IRE ) fe 4T I XU 1A T o F
o IR AR, AR A ST 2 PR A
PWM A i 7 XUbs FEL R A 1 i (1] 6) 353 (R om (1 7). R
PIFRSE LT, JnSRR AR T, o W B R A

PWM ik, 5 AT L £ 058 e sk s B A 2 08 Y s [R] ke
THECE T Pk, MAX6640 Fo VAR 4 20 e 5l & 25 1k
Mk T RE .

T SR A T 0ot K 2l EEL s A AL AR R LY, TR A bk e S
FIRE S P AR T A B 7S . R Bk R R R 7S i
K, AR 8 T 75 B FEL B SR R R bk v A4, [ BT SR AT
PRAEAS B O T S At . AR i XU 4 2 R R AL U
XA B 2 PWM K B i s o i, B PRI XU P9 R
BEIEH LR . B, BRERMEEIE S, FFHAT K
PRK P AL IRE . R, X RR 7 i N B O XU 5 & K AT
PRI B 25 o 0% I, XU 5 SR 2 e e -

LXK R IRIEE)

SREVFZ WU 5 PWM HLIRER B 3ffe Y, BEL8 KUBs R X b
TPk R AR H R . B R S, B R
SRI 2R — A>T ] B U AL RO 4 o XU Y FEL R AL I .
9 BB W] i APWMAR 5, W PWMAS S uEfTugd,
o A fh Dy L P S R B Bl XU B < A /)N U R P R
oF, AR AR A PWMAR S . 2ok At KRB IR, TG
FOER kb . TERE, R XU ) L AR I I 28 MOSFET,
H S AEMOSFET L= A= B R A9 L e g, PRI L X A7 35 A 2
PWMUR B35 . B IR IFE T XU 2 s B st 11 2y
FE. 106045 T & F0 XU A3 7 % -

Vran

Vee
¢ (5V OR12V)

—
L

4.7kQ

PWM1 E

3VT05.5V

4.7kQ

TACH ° ;%
TACH

outPUT  _ [

Yee
VAN
e (5V OR 12V)
I 3V 7055V
47k
TACH ® é%
TACH
QUTPUT
3V 1055V
47k

PWM1 E

6. ey PWM 4K 50/ jfs

16
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MAXIMN




2

EiBm B ey, FEHENRE.
B 21 PWM X 5518 B 12l 75

Yoo
Vran
il (12V OR 5Y)
PWM1
3VT055V
5
4.7kQ
TACH ® %ﬁ
TACH
outPur  _[

Voo
jgai
1

3VT05.5V

4.7kQ

PWM1 ®

3VT05.5V

FAN
(5V0R 12v)
47k
TACH1 ° %ﬁ
TACH

outPur _[

B8, AT AR R R Y e i PWMAK 55

Vran

(5V 0R 12V)
Yoo
"__I_
2N3904
PWM1
3V TO5V
47k0 % ]f 10uF
TACHT ® _ _ %ﬁ
TACH OUTPUT TACH
OUTPUT J__
9. Byt 2 1 IR s HE
44X /55
6 X O EL A BN R 56 DO AN % e, ] B LT

PWM I HIE S, WME 10T /R . XL X5 o SR
P TRl B A 2R UK Bh A4 R M 7 4 44 A PWME R 5 B BT
R . R HAGKUEE, UCR FBGR Y PWMBER .

MAXIMN

B 10. A PWMFEE £ I A 420K 5

RFE7HTREEEE, # 8000RPM 4%
(F# 21 k)X EECE 2 B 31 RPM #E=(

1) M2 ¢ 11hE A02h, % &PWM i UK 5hn 1438
MOSFET.

[0 27 17 4% 22h 5 A 4Bh, 1% & fi/INRPM R 32005 .

0] 75 77 %% 24h 5 A SEh, ¥ BRIk EcN2, ik E
B K RPM #%3# 4 8000RPM .

[l 2F 775 28h 5 A 19h, 1508 XU JE shili B 4 +25°C.
) 75 77 %% 10h 5 A 6Ah, J33hHZHRPMALR .

2)
3)

4)
5

i — R E I FE
1 BB L AR ORRR JE MO T B AY  EE A
EH/ME S A . RITP S BrA a AR Bt
T IE . MAX6640 ] DU & B4 i LR i
I AR 19 CPU s B TCHY B R -
i P 2B IE [0 FL R RE X B R /M S AR . IXRE ]
AT £ i A PR A2 A/D i A FRL S R AN - 7 B e PR
FEMI0pABLFEAL T, IEmEESART 025V, R
PR AT 100pA LIRS OL T, IR AU T 095V,
H AR LB 620/ T 1009 B2 74 Y IE 11 FELIAL 96 25 $E A
(Eeam, +50 2 +150)& W& i B R 4 i) T 451, I
HAREE A B ) — Bk

17
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MAX6640

2181 EG EIE S, R,

B 571 PWM X /518

#£10. KB 3%

R A

J\ILJ‘—H
FIGURE DESCRIPTION PULSE STRETCHING | PWM FREQUENCY | PWM POLARITY
6 High-side PWM drive Yes Low Negative
7 Low-side PWM drive Yes Low Positive
8 High-side PWM drive with keep-alive supply No Low Negative
9 High-side linear supply No High Positive
10 4-wire fan with PWM speed-control input No High Positive

EEEAFH

TG i U JEE U A RS T s s — A A (SE B Sk A AR (1 L
AT (n). MAX6640% % n = 1.008 B HAE A 7247 T 11
1, X2 Intel® Pentium® IIF1AMD Athlon® MP model 61
HAE . A0SR T B S TR AR PR 0% L R A T
, WHEESE AR, FENE, XMESEITH
FHY
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