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ABSOLUTE MAXIMUM RATINGS

Voltage Range on V¢, SDA, SCL, ADDO, ADDT,

FAN_FAIL, PWMOUTN Relative to GND........... -0.3V to +6.0V
Voltage Range on TACHn, WD_START, SPIN_START,

FREQ_START, CLKOUT, FULL_SPEED,

PWM_STARTn Relative to GND .............. -0.3V to Vg + 0.3V

(not to exceed +6.0V)

Input Current at Any Pin
Package Input Current..........ccoccoiiiiiiiii

Continuous Power Dissipation (Tp = +70°C)

TDFN (derate 20.8 mW/°C above +70°C)............. 1666.7 mW
Operating Temperature Range ...........c..cc........ -40°C to +125°C
Storage Temperature Range...........c.ccccceeenne -65°C to +150°C
Junction Temperature ..........ccovvieiiiiiiieeiee e +150°C
ESD Protection (All Pins, HBM) (Note 1).......c.cccccevvine +2000V
Lead Temperature (soldering, 10S) ......coccevviiiiiiininnns +300°C
Soldering Temperature (reflow) ........cccooviiiiiiiiiis +260°C

Note 1: Human Body Model, 100pF discharged through a 1.5kQ resistor.

Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only, and functional opera-
tion 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 +125°C, unless otherwise noted.) (Notes 2, 3)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Operating Supply Voltage Vce 3.0 3.3 5.5 \
Input High Voltage Viy Vg‘;x v

Vee X
Input Low Voltage VL 03 V
ELECTRICAL CHARACTERISTICS
(Ta = -40°C to +125°C, typical values are Vo = 3.3V, Ta = +25°C, unless otherwise noted.) (Notes 2, 3)

PARAMETER SYMBOL CONDITIONS MIN TYP  MAX | UNITS
Quiescent Supply Current | 3.0V < Ve < 3.6V 1.5 3 A
(Note 4) CC 45V < Voo < 5.5V 25 8
POR Threshold VpPOR 2 \
Watchdog Timer Accuracy frosc = 32.768kHz (Note 5) -0.5 +0.5 S
Output Low Voltage (SDA, FAN_
=" lo| = A 4 )
FAIL, PWMOUTn, CLKOUT) oL =3m 0
Output High Voltage (CLKOUT) lon = 1MA, Voo = 3.0V 2.7 \Y
XTAL1 Input Threshold 0.85 Vv
Input Leakage I (Note 6) -1 +1 PA
Input Capacitance All digital inputs 5 pF
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FAN CONTROL CHARACTERISTICS

(Ta = -40°C to +125°C, typical values are Vg = 3.3V, Tp = +25°C, unless otherwise noted.) (Note 3)

Width

to be detected

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
PWM Resolution 9 9 Bits
PWM Frequency Accuracy -6 +6 %
TACH Count Resolution 11 11 Bits
TACH Count Oscillator and
CLKOUT Clock frosc (Note 7) 32.768 kHz
Using internal oscillator:
Tp = +25°C, Vg = 3.3V 05 +05
Using internal oscillator:
0°C < Ta < +70°C, 3.0V < Vg < 3.6V 25 25
TACH Count Oscillator and fErr:TOSC | Using internal oscillator: %
CLKOUT Accuracy (Note 7) : -40°C < Tp < +125°C, 3.0V < Vg < 3.6V -4.0 +4.0
Using internal oscillator:
40°C < Tp < +125°C, 3.0V < Voo <55V | 0 7.0
Using external crystal -0.1 +0.1
TACH Minimum Input Pulse Pulse width must be greater than this value
P tTACHMIN 9 25 75 s

I2C AC ELECTRICAL CHARACTERISTICS

(Vce = +3.0V to +5.5V, Ta = -40°C to +125°C, timing referenced to V| (vax) and Vigminy, unless otherwise noted.) (Notes 3, 8)

(Figure 1)
PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS

Serial Clock Frequency fscL DC 400 kHz
Bus Free Time Between STOP i 13 s
and START Conditions BUF ' H
START Condition Hold Time tHD:STA 0.6 ys
STOP Condition Setup Time tsu:sTo | 90% of SCL to 10% of SDA 600 ns
Clock Low Period fLow 1.3 ys
Clock High Period tHIGH 0.6 ys
START Condition Setup Time tsu:sTA | 90% of SCL to 90% of SDA 100 ns
Data Setup Time tsu:DaT | 10% of SDA to 10% of SCL 100 ns
Data In Hold Time tup:DAT | 10% of SCL to 10% of SDA (Note 9) 0 0.9 ys
Maxmum Receive SCL/SDA Rise i (Note 10) 300 ns
Time

M|n|mum Receive SCL/SDA Rise i (Note 10) 20 +0.1x Cg ns
Time
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I2C AC ELECTRICAL CHARACTERISTICS (continued)

(Vce = +3.0V to +5.5V, Ta = -40°C to +125°C, timing referenced to V| (vax) and Vigminy, unless otherwise noted.) (Notes 3, 8)

(Figure 1)
PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Maxmum Receive SCL/SDA Fall tr (Note 10) 300 ns
Time
M|n|mum Receive SCL/SDA Fall t (Note 10) 20 + 0.1 x Cg ns
Time
20 +
Transmit SDA Fall Time te 10pF < Cg < 400pF (Note 10) 0.1x 250 ns
Cs
Pulse Width of Suppressed Spike tsp 35 ns
SDA Time Low for Reset of Serial
Interface trimeouT | (Note 11) 25 45 ms
Note 2: All voltages referenced to ground. Currents entering the IC are specified as positive.

Note 3:

Note 4:
Note 5:

Note 6:
Note 7:

Note 8:
Note 9:

Note 10:
Note 11:

Limits are 100% production tested at Tp = +25°C and/or Tp = +85°C. Limits over the operating temperature range and
relevant supply voltage range are guaranteed by design and characterization. Typical values are not guaranteed.

SDA = SCL = V¢, PWM active with PWM_FREQUENCY = 25kHz.

The watchdog timer is derived from frogc and the watchdog timer accuracy specifications do not include the oscillator’s
associated error fErr-TOSC-

Applies to pins SDA, SCL, PWM_STARTn, WD_START, FREQ_START, SPIN_START, ADDn, TACHn, PWMOUTn, FULL_SPEED.
frosc is used to measure fan speed by counting the number of 8192Hz (ftogc/4) clock cycles that take place during a
selectable number of tachometer periods. For internal oscillator only, typical frequency shift due to aging is within £0.5%.
Aging stressing includes level 1 moisture reflow preconditioning (24hr +125°C bake, 168hr +85°C/85%RH moisture soak,
and three solder reflow passes +260°C +0°C/-5°C peak) followed by 192hr (max) V¢ biased.

All timing specifications are guaranteed by design.

A master device must provide a hold time of at least 300ns for the SDA signal to bridge the undefined region of SCL'’s fall-
ing edge.

Cp—total capacitance of one bus line in pF.

Holding the SDA line low for a time greater than ttyeouT causes the device to reset SDA to the idle state of the serial
bus communication (SDA set high).

EXTERNAL CRYSTAL PARAMETERS

(Note 3)
PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Crystal Oscillator Startup Time 1 s
Nominal Frequency fo 32.768 kHz
Series Resistance ESR 50 kQ
Load Capacitance CL 12 pF
Maxim Integrated 4
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A

TACH3
PWMOUT3

Y

TACH4

PWMOUT4 >

TACHS

A

A

PWMOUTS (TACH11)

A

TACH6
PWMOUT6

A

\

E5. 9T KA. 9EETACH B8, 3BEPWMEEH

AR, SHEENTACHEA, UHMRBESTEN. N
FRELZEITHHORE, REXABEHEXORE, MU
ARAFREURBHEBRS, BHBERT, BEEESR
TEOR(H KB E SR B E RN E KB E, FWEZ
RBBR o Tt R B8 &4 R, KR & FAN_FAIL%) H (20
RiZ N5 8K B8N R o

Maxim Integrated

E6. 87 KA. 8EETACH HzE, 4BEPWMEEH]

PWM#=t 56 352
PWM#ERT, TACHEMRITBFHFHRRE 7T HEITIHEE
M LR, HTACHITHE# I 5 ATACHE #rit B 5 728
MIRE, WHMNABFEERENIERER, URNEBEE
SRBALA, FEBEEEITITRIPEHBITRE,
NEINARBER S NBESRBUHEERK, EREL
B RENREM S, PWMIEATACHEB AN, EAF
PWM#E R K & AliR A, PWMERT, BiREZHRE
A08S, RN B R B o
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GEFEIN

RPM#EEZCE 2k
RPI\/I?Fﬁ"ﬁT REUT=MEHZ—, INAHIABESN
EHHEE: 1) PWMAE ZEA100% 6, TACHL‘%?&EQ*E
fTACHE*Tﬁ'ﬁ%TE%E’]ﬁ%TTE, 2) §FEE/NMF100%
B, TACHIHEER XBIITACH Eﬁi‘i‘?ﬁ(%ﬁ%é’\]iﬂﬁ;
3) TACHITHUARI E & K{E7FFh, WMRRBEESKHALA
T, FETACHIH BB RIE, MIAARBER. KB
ERRBUHBELER, EXREFEIRENRELES,
RPM#ER T, TACHE Rt & F28 1R B A W IBEEN,
R R385k B W o

HFHERIKIRA
FERBRAZFHERL, FENEBEBEFHHRRN
BEZFIEER, BYREENXREEFFEHNTACH/
HYgiEf, gRNETIHE, HTHEESHRMEDLT
MEMRSHFEFRE, BTFHEES HIANNEAR]
BB, TARNE K K o

LG T
EHEEERVORBAINBESISINOEES, BT
RBERUSHERETRB RN, LT BIFAN_FAILITR
BHERRBERRY, Tl AKERIRRS TR T
MR #FAN_FAIL% H
RBERN, REXNEHPWME H TS REFRBEE
TS, B TUFESSEEHEOH100%, HE
BRBEIRE, FHEEBES NS0

B K R E FFS EPWMEB RS R EESHTACH B 4R
HEUE, EREEEE, FETSSHERERNBERR,
S557FHE, BAABRBEARENIRE, WRRENDL
FRBURZS, WERA M E R SR B

ML TR 5B
M2 B IE7A M B HEFIR/WRL(E7), 28 #F 89 M it
EBHADDOFIADD1#b 3t 51 Bl ZE12Ci8 15 BISTART 5 4+ £ 18]
BIR S R E, ADDOFIADD1 3| B o7 3 £ ZGND. Vcc.
SDAZSCL, X .M AWE—I2CR& LHEZ K16k
l\/lAX31790o 2165 28 Xt RZADDOFIADD 5| I
_T_E/ﬁilﬁ 2 L %1

Maxim Integrated

MAX31790
PWM&i . XUERPMEZHI25

B0, 20ZRADDOFADDTSIBIZESTART & HiE 4, 28
B9 M 1E I 5400, 12CBAS7E//C & 77/ 015 B SR 43 V£ 48
A48

JI'20o

. BEMIEHE, wRADDOFIADDISIMI A £ T, &8
HE M FH S T, URBREIRSTART & 4 A8 695
RS, 12CiB15HAE, ADDOFIADDIBIHIAT %%,

1. iR

ADD1 ADDO SLAVE
CONNECTION CONNECTION ADDF\;ﬁii)BYTE
GND GND 40
GND SCL 42
GND SDA 44
GND VcC 46
SCL GND 48
SCL SCL 4A
SCL SDA 4C
SCL VccC 4E
SDA GND 50
SDA SCL 52
SDA SDA 54
SDA VcC 56
VcC GND 58
Vcc SCL 5A
Vcc SDA 5C
vce vee 5E
MSB SEE TABLE 1 LSB
|0|w|o|o|0|0|0|R/W

N J
SLAVE ADDRESS* READ/WRITE BIT
*THE SLAVE ADDRESS IS DETERMINED BY ADDRESS PINS ADDO AND ADD1.

E7. MAX31790 M #4157~ 4
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MAX31790

6ifEIE. PWM#IH . XUERPMIZH| =S

g i A

BUHHEHSERXEITNFZTHI, PCENTE. SEIFT,

HEFE. FTIFD,

FEHEENFHH, ©HERE

HER—T, REZTHEEFTH, AIBANT—TFTAZTHE-—IFT, flw, WRMA2hRKEB1EE)FiaSH#E,
a5 A02h. 03h. 04h. 05h. 06hF107h; WREZFHTEHRIE, WT—DHES NI 00N, MKtk EHE,

EGHRER R SRS, TAERMGIITE, TESPREFFN, R ERERITFFh, WEE0Oh,
P B ARMWE T, X3 RPORE B8 AR,

B ey
5| &HfEes PORRZ Ik D7 D6 D5 D4 D3 D2 D1 DO
12C
S OSC: 12C Watchdog:
N Bus ) Watchdog
Global Run/Standby| Reset: Trmoout 0 = Intemal 00b = Disabled Status
R/W 00h 0010 OXX0b i i 0 =Run | 0=Nomal RESERVED oscillator 01b = 5s
Configuration 0= 1 =Watchdog
1 = Standby | 1 = Reset 1=BExtemal 10b = 10s
Enabled arysial 11b = 30s fault
- detected
PWM4-PWM6 Frequency: PWM1-PWM3 Frequency:
0000b = 25Hz 0000b = 25Hz
0001b = 30Hz 0001b = 30Hz
0010b = 35Hz 0010b = 35Hz
0011b = 100Hz 0011b = 100Hz
PWM 0100b = 125Hz 0100b = 125Hz
R/W 01h FREQ_START] 0101b = 149.7Hz 0101b = 149.7Hz
Frequency
0110b = 1.25kHz 0110b = 1.25kHz
0111b = 1.47kHz 0111b = 1.47kHz
1000b = 3.57kHz 1000b = 3.57kHz
1001b = 5kHz 1001b = 5kHz
1010b = 12.5kHz 1010b = 12.5kHz
1011b = 25kHz 1011b = 25kHz
Spin-Up
00b = No Spin-up [ TACH/
Locked
01b=2TACH counts | O™ | TACH | Locked | T0€ |_
Fan 1 Mode: or 0.5s Monitor Input Rot Fotor PWMTACH
Rw| o02n  |oxxooo0ob| . "' | 0=pwMm ' 0 = Control P o | Polarity | 0=PwM
Configuration 10b = 2 TACH counts ; Enable [0 =TACH
1=RPM 1 = Monitor 0=Low | 1=TACH
or1s | 1=Enabled| 1 = Locked 1 - High
11b = 2 TACH counts onty Rotor -
or2s
Fan 2 ) .
R/W 03h 0XX0 0000b ) ) Same as Fan 1 Configuration
Configuration
Fan 3 ) .
R/W 04h 0XX0 0000b ! ) Same as Fan 1 Configuration
Configuration
Maxim Integrated 15



MAX31790

6ifEIE. PWM#IH . XUERPMIZH| =S

=
B8 (L)
5| HfEes PORIK 7S IhE D7 D6 D5 D4 D3 D2 D1 DO
Fan 4 ) .
R/W 05h 0XX0 0000b ) ) Same as Fan 1 Configuration
Configuration
Fan 5 ) )
R/W 06h 0XX0 0000b ) . Same as Fan 1 Configuration
Configuration
Fan 6 ) )
R/wW 07h 0XX0 0000b ' . Same as Fan 1 Configuration
Configuration
Speed Range (TACH Periods PWM Rate-of-Change:
Counted) 000b = Oms per LSB (PWM)
000b = 1 000b = 0.9765ms per LSB (RPM)
001b =2 001b = 1.953125ms per LSB Asymmetric
Fan 1 010b = 4 (default) 010b = 3.90625ms per LSB Rate of
R 08h 0100 1100b ) RESERVED
W Dynamics 011b =8 011b = 7.8125ms per LSB (default) Change
100b = 16 100b = 15.625ms per LSB 1 = Enabled
101b = 32 101b = 31.25ms per LSB
110b = 32 110b = 62.5ms per LSB
111b =32 111b = 125ms per LSB
Fan 2
RW| 09h | 0100 1100b an e Same as Fan 1 Dynamics
Dynamics
Fan 3 )
R/W OAh 0100 1100b i Same as Fan 1 Dynamics
Dynamics
Fan 4
RW| 0Bh |01001100b an“ Same as Fan 1 Dynamics
Dynamics
Fan 5 )
R/W 0Ch 0100 1100b } Same as Fan 1 Dynamics
Dynamics
Fan 6 )
R/W 0Dh 0100 1100b ) Same as Fan 1 Dynamics
Dynamics
R/W OEh 0000 0000b | User Byte —
R/W OFh 0000 0000b | User Byte —
Fan Fault Fan 12Fault| Fan 11 Fault [Fan 10Fault| Fan9Fault | Fan 8 Fault | Fan 7 Fault
R 10h 0000 0000b RESERVED [RESERVED
W Status 2 S S 1=Fault 1 = Fault 1=Fault 1="Fault 1 = Fault 1 = Fault
Fan Fault Fan 6 Fault| Fan 5 Fault | Fan4Fault | Fan3Fault | Fan 2 Fault | Fan 1 Fault
R 11h 0000 0000b RESERVED [RESERVED
W Status 1 S S 1 = Fault 1 = Fault 1=Fault 1 =Fault 1 = Fault 1 = Fault
Fan Faul Fan 12 Mask| Fan 11 Mask [Fan 10 Mask| Mask | F: Mask| Fan 7 Mask
rw| 12n |oot1111p | NP | peserveD Reserven @ 12 Mask| Fan 11 Mask jFan 10Masik) Fan 9Mask Fan 8 Mask| Fan 7 Mas
Mask 2 1=Masked | 1 =Masked |1=Masked|1=Masked|1 = Masked|1 = Masked
Fan Faul Fan6Mask | F Mask | Fan 4 Mask | Fan 3Mask |Fan 2 Mask| Fan 1 Mask
rw| 130 |oot1111p | NP | peserveD |Reserven | PN EMesk | Fan S Mask | Fan 4 Mask | Fan SMask Fan 2 Mask| Fan 1 Mas
Mask 1 1=Masked | 1 = Masked |1=Masked|1=Masked|1 = Masked|1 = Masked
Maxim Integrated 16




MAX31790

6ifEIE. PWM#IH . XUERPMIZH| =S

=
Bfras(£)
5| HfEes PORIK 7S IhEE D7 D6 D5 D4 D3 D2 D1 DO
Failed Fan Options
00b = duty cycle =
Sequential Start Delay 0% on fail
) 000b = 0s 01b = Continue Fan Faut Queue
Failed Fan
Options/ 001b = 250ms PWM or RPM mode 00b = 1 fault
R/W 14h 0100 0101b Sepuential 010b = 500ms RESERVED operation on fail. 01b = 2 faults
gtart 011b = 1s 10b = duty cycle = 10b = 4 faults
100b = 2s 100% on fail 11b = 6 faults
101b, 110b, 111b = 4s 11b = All fans to 100%
on any unmasked fan
failure.
R/W 15h 0000 0000b | User Byte —
R/W 16h 0000 0000b | User Byte —
R/W 17h 0000 0000b | User Byte —
TACH 1
R 18h 1111 1111 10 29 28 27 26 25 24 23
8 . Count MSB 2
TACH 1
R 19h 1110 0000b 22 21 20 0
Count LSB 0 0 0 0
TACH 2
R 1Ah 1111 1111b Count MSB
Same as TACH 1 Count
TACH 2
R 1Bh 1110 0000b
Count LSB
TACH 3
R 1Ch 1111 1111b Count MSB
Same as TACH 1 Count
TACH 3
R 1Dh 1110 0000b
Count LSB
TACH 4
R 1Eh 1111 1111b
Count MSB
Same as TACH 1 Count
TACH 4
R 1Fh 1110 0000b
Count LSB
TACH 5
R 20h 1111 1111b Count MSB
Same as TACH 1 Count
R 21h 1110 0000b TACH S
Count LSB
TACH 6
R 22h 1111 1111
. Count MSB
Same as TACH 1 Count
R 23h 1110 0000b TACH®
Count LSB
R 24h 1111 1111b TACH 7
Count MSB
c Same as TACH 1 Count
TACH 7
R 25h 111
° 0 0000b Count LSB
Maxim Integrated 17




MAX31790

6ifEIE. PWM#IH . XUERPMIZH| =S

=
B8 (L)
5| HfEes PORIK 7S IhE D7 D6 D5 D4 D3 D2 D1 DO
TACH 8
R 26h 1111 1111
° . Count MSB
Same as TACH 1 Count
R 27h 1110 0000b TACHS
Count LSB
TACH 9
R 28h 1111 1111b Count MSB
Same as TACH 1 Count
TACH 9
R 29h 1110 0000b
Count LSB
TACH 10
R 2Ah 1111 1111b Count MSB
Same as TACH 1 Count
TACH 10
R 2Bh 1110 0000b
Count LSB
TACH 11
R 2Ch 1111 1111b Count MSB
Same as TACH 1 Count
TACH 11
R 2Dh 1110 0000b
Count LSB
TACH 12
R 2Eh 1111 1111b
Count MSB
Same as TACH 1 Count
TACH 12
R 2Fh 1110 0000b
Count LSB
PWMOUT 1
R 30h 0000 0000b | Duty Cycle 28 27 26 25 24 23 22 21
MSB
PWMOUT 1
R 31h 0000 0000b | Duty Cycle 20 0 0 0 0 0 0 0
LSB
PWMOUT 2
R 32h 0000 0000b | Duty Cycle
MSB
Same as PWMOUT 1 Duty Cycle
PWMOUT 2
R 33h 0000 0000b | Duty Cycle
LSB
PWMOUT 3
R 34h 0000 0000b | Duty Cycle
MSB
Same as PWMOUT 1 Duty Cycle
PWMOUT 3
R 35h 0000 0000b | Duty Cycle
LSB
Maxim Integrated 18




MAX31790

6ifEIE. PWM#IH . XUERPMIZH| =S

78 (5)

BB HiEsS PORIKZ IhEE D7 D6 D5 D4 D3 D2 D1 DO

PWMOUT 4
R 36h 0000 0000b | Duty Cycle
MSB

Same as PWMOUT 1 Duty Cycle
PWMOUT 4

R 37h 0000 0000b | Duty Cycle
LSB

PWMOUT 5
R 38h 0000 0000b | Duty Cycle
MSB

Same as PWMOUT 1 Duty Cycle
PWMOUT 5

R 3%h 0000 0000b | Duty Cycle
LSB

PWMOUT 6
R 3Ah 0000 0000b | Duty Cycle
MSB

Same as PWMOUT 1 Duty Cycle
PWMOUT 6

R 3Bh 0000 0000b | Duty Cycle
LSB

3Ch 0000 0000b | RESERVED

3Dh 0000 0000b | RESERVED

3Eh 0000 0000b | RESERVED

V|T|D|D
ojlo|o|o
olo|O|O
o|lo|o|o
ojlo|Oo|O
o|lo|o|Oo
o|lo|lOo|O
o|lo|Oo|O
o|lo|o|Oo

3Fh 0000 0000b | RESERVED

PWMOUT1
R/W 40h PWM_START| Target Duty 28 27 26 25 24 23 22 21
Cycle MSB

PWMOUTH
R/W 41h PWM_START| Target Duty 20 RESERVED|RESERVED| RESERVED |RESERVED|RESERVED|RESERVED | RESERVED
Cycle LSB

PWMOUT2
R/W 42h PWM_START| Target Duty
Cycle MSB

Same as PWMOUT 1 Target Duty Cycle
PWMOUT?2

R/W 43h PWM_START| Target Duty
Cycle LSB

PWMOUT3
R/W 44h PWM_START| Target Duty
Cycle MSB

Same as PWMOUT 1 Target Duty Cycle
PWMOUT3

R/wW 45h PWM_START| Target Duty
Cycle LSB

Maxim Integrated 19




MAX31790

6ifEIE. PWM#IH . XUERPMIZH| =S

78 (5)

BB HiEsS PORIKZ IhEE D7 D6 D5 D4 D3 D2 D1 DO

PWMOUT4
R/W 46h PWM_START| Target Duty
Cycle MSB

Same as PWMOUT 1 Target Duty Cycle
PWMOUT4

R/W 47h PWM_START| Target Duty
Cycle LSB

PWMOUT5
R/W 48h PWM_START| Target Duty
Cycle MSB

Same as PWMOUT 1 Target Duty Cycle
PWMOUT5

R/W 49h PWM_START| Target Duty
Cycle LSB

PWMOUT6
R/W 4Ah PWM_START| Target Duty
Cycle MSB

Same as PWMOUT 1 Target Duty Cycle
PWMOUT6

R/wW 4Bh PWM_START| Target Duty
Cycle LSB

R/wW 4Ch 0000 0000b | User Byte —

R/wW 4Dh 0000 0000b | User Byte —

R/wW 4Eh 0000 0000b | User Byte —

R/wW 4Fh 0000 0000b | User Byte —

TACH 1
RW 50h 0011 1100b | Target Count 210 29 28 27 26 25 24 23
MSB

TACH 1
R/w 51h 0000 0000b | Target Count 22 21 20 RESERVED [RESERVEDRESERVED| RESERVED | RESERVED
LSB

TACH 2
R/wW 52h 0011 1100b | Target Count
MSB

Same as TACH 1 Target Count
TACH 2

R/W 53h 0000 0000b | Target Count
LSB

TACH 3
R/W 54h 0011 1100b | Target Count
MSB

Same as TACH 1 Target Count
TACH 3

R/w 55h 0000 0000b | Target Count
LSB

Maxim Integrated 20



MAX31790

6ifEIE. PWM#IH . XUERPMIZH| =S

Bfras(£)
5| HfEes PORIK 7S IhE D7 D6 D5 D4 D3 D2 D1 DO
TACH 4
R/W 56h 0011 1100b | Target Count
MSB
Same as TACH 1 Target Count
TACH 4
R/W 57h 0000 0000b | Target Count
LSB
TACH 5
R/W 58h 0011 1100b | Target Count
MSB
Same as TACH 1 Target Count
TACH 5
R/W 59h 0000 0000b | Target Count
LSB
TACH 6
R/W 5Ah 0011 1100b | Target Count
MSB
Same as TACH 1 Target Count
TACH 6
R/wW 5Bh 0000 0000b | Target Count
LSB
R/wW 5Ch 0000 0000b | User Byte —
R/wW 5Dh 0000 0000b | User Byte —
R/wW 5Eh 0000 0000b | User Byte —
R/wW 5Fh 0000 0000b | User Byte —
R/W 60h 0000 0000b | Window 1 o7 26 25 24 28 22 21 20
R/W 61h 0000 0000b | Window 2 Same as Window 1
R/W 62h 0000 0000b | Window 3 Same as Window 1
R/W 63h 0000 0000b |  Window 4 Same as Window 1
R/W 64h 0000 0000b |  Window 5 Same as Window 1
R/W 65h 0000 0000b |  Window 6 Same as Window 1
R/W 66h 0000 0000b | User Byte —
R/W 67h 0000 0000b | User Byte —

X = PORBY 89 N

Maxim Integrated 21



MAX31790

6ifEIE. PWM#IH . XUERPMIZH| =S

B fr s b FH

X = PORE 893 NIRZS o

£/ EEHF%(00h)

RN E
SR
S#E
FhEsgkE

00h

Maxim Integrated

0010 0OXX0b
]
]
ZES

Run/
!

12C

o 5 48 4 7 2 7] X4]
E=Ra IS Fediny 1R 8 0osC 2CEI1% EITAIRES

BIT 7

BIT O

BIT7

Run/f#l: et ETFHI&ER,

0 = E%7,

1=,

HAFBYTERN, BFEBPWMEZRELREHNO, FIERBERBEN, A, HFULL_SPEED# AN
AR BFE, 2H 2 HERAPWMOUTH I A BF(100% & =tk), SRunfLdIRAETL %,

BIT 6

i

O = PI%A%%I{/FO

1= B2BEFEFHREMAPORE,
ZNEMENAS, FEEBERNRZREO,

BIT 5

Bus/Timeout: 12C R LB,
O = Eﬁgo
= T_—Jﬂéﬂ——o

T RSDA MK B F BB B8 1435ms, 12CH: 0 N E i,

BIT 4

"8

BIT 3

Rim ek tE:

0 = RETRH 8 (L BEIANE)

1 = 9MNEB32.768kHz & #ro

IR EHR5% 88 S SMNEF32.768kHz & /M K 1R 38 A T TACHIH 5 CLKOUT S| I M5 5K, WR%
ESBELIE, WEARRIMEIERE, NABRSB[BURENDRIRN, BEERATKRZHET
E, BEIRIRE S, MRBERBAIIFG B BEM, SHHREERRIMERD 8 ITE,

22



MAX31790

6ifEIE. PWM#IH . XUERPMIZH| =S

I2CEIM: EaEE, BI1HLNWSDARISCLAEKI2CERIE, £FMBH AR, WRENFHE
HZEPREERBE, NEEHRBHPWME HEH100%, WRETABEE, XEAEHRHIZC
BIE, WNZHPWMEKREIE, BiE, TV TRBEE AN REPWME . TACHEfRITH#
FHEEDE, FRFINAIE, BREVNSBHEHBE, PIURBRESFHE. PORRSHWD_

START5| M7 £ B HIRSRE,

BITS 21 T4 12CE ¥ EHA(s) POR% 4
00b #1E (EEIA) WD_START = GND
01b 5 —
10b 10 —
11b 30 WD_START = VCC
I2CE 1R :
BT O 0=EEIVHBHNELEI2CHER,

1= 12CafE R R AT 518 A,
B EZNE0EEER,

Maxim Integrated
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XXXX XXXXb
=
=%
ZES

MAX31790

PWM#IH . XUEERPMizHIES

PWM4-PWM64 %

PWM1-PWM34 5 |

BIT O

PWM4-PWMBSHZE : X 47 EPWMOUT4, PWMOUTSFIPWMOUTE#IPWM OUTHRE, MEE

N
BTELMT PWMET H 57 2% POR& 4+
0000b 25Hz —
0001b 30Hz FREQ_START = GND
0010b 35Hz —
0011b 100Hz —
0100b 125Hz —
0101b 149.7Hz —
0110b 1.25kHz —
0111b 1.47kHz FREQ_START = 523
1000b 3.57kHz —
1001b 5kHz —
1010b 12.5kHz —
1011b 25kHz FREQ_START = VCC

PORJIRZSHBFREQ_STARTSIMI7E L BE 8OIRS R E, W EFTR,

PWMSIZRZF7EEZ(01h)
T ENNEE
FiE
SHME
b EE L
oth |
BIT 7
BITS 7:4
BITS 3:0

PWM1-PWMS3SHE : 3 S % BPWMOUTT. PWMOUT2FIPWMOUT3#PWM OUTHE, 4Rk (E

o
E7EAML PWM H 87 = POR& 14+
0000b 25Hz —
0001b 30Hz FREQ_START = GND
0010b 35Hz —
0011b 100Hz —
0100b 125Hz —
0101b 149.7Hz —
0110b 1.25kHz —
0111b 1.47kHz FREQ_START = 2%
1000b 3.57kHz —
1001b 5kHz —
1010b 12.5kHz —
1011b 25kHz FREQ_START = VCC

PORIKZSBHIFREQ_STARTS|HIFE L R MRS IR B, 0 EFTR,

Maxim Integrated
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MAX31790

GIEIE. PWMiEIH . XERPMZEFIES

R 1B BB FR5(02h)
R 28l B2 7725 (03h)
R 3L B B 775 (04h)
RUEE4ABLE 7737 (05h)
B350 & 2 1725 (06h)
RUEE6RL & 737 (07h)
T aE 0XX0 0000b
R 223
Sk 223
ik 58 % CES
02h, 03h - _ -
’ ' Control/ TACH#EI A TACH/ BFHE PWM/
o bl s o g e FRp TACH
BIT 7 BIT 0
k. RPM/PWMAEER 255,
0 = PWMEE, PWM &5 5t B4 EPWMOUT B iR 5 S b B 728 B
BIT 7 1= RPMAER, BHPWME L, 4 NTACH BARiH 5578 WTACHITHE,
MPWMER 2 HRPMAE B, 208 % BRPME R B FTACH B4R S 7R 60518, PWM b St FF
BN BTEE, R FBFTIE & 25 L B L SR8 K/ )N B B R 0B
B, wEREARBMNT100%8 BEEPWME S LR HE, B4~4£100%555t, EHHRUE
ﬁA%Lﬁ%Forﬁiﬁﬁ@TL,uﬁ%t%ﬁ@TAﬁﬁo U B A e T B oth S R AR B
B, SEEEAPWMOUTBAR G 5 S 78 P #ifE, PORIRZ BISPIN_STARTS|BI7E b 8B HIRZS 1%
=
£6E5( EEITA POR& {4
00b BHER SPIN_START = GND
BITS 6:5 - T
o1b £, ERRNHFNERIHOPRAT) SPIN_START = 5225
0.5s(& K)
ob feh, BB E T A R B S SPIN_START VGG
1s(&K)
KR, EERNE T BRI E
11b i —
2s(&K)
Control/¥i| -
BIT 4 0=EFRBEE,
1= 0, ANEREH0%, SETRELE, MBEIRIELE, KNENNTACHR T SE,

Maxim Integrated
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MAX31790

6ifEIE. PWM#IH . XUERPMIZH| =S

TACHHIN{ERE: (8248 R B TACH I AT 4250 K53 5K 0k M (RPMAR R T B 51 fE 48),
BIT 3 0=%#1t, 2t AEREATACHBRAR, REEILOE2M,
1= fERE

TACH/EFHE: EETACHR A GEEATACHIT RS EFHE, BFHEEXT, MAHENH
TACHBANR IR EEER,

0 = TACHItT#1,

1= ®BFHE,

BRI

BIT 1 0=MBIERTHEFHE, HFHEERXT, HENTACHRA AR BFNFRNEREFIL,

1= BBERTETFHE, BFHEERAT, HENTACHRAAS BFNRRABEL,

BITO PWM/TACH: EOB, #NHPWMOUT=4EPWMIER, BEIRBEE,; B16, PWVMOUTEA
TACHE A, HBERSETFPWMOUTIEESRS 6,

BIT 2
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MAX31790

6ifEIE. PWM#IH . XUERPMIZH| =S

RS 13h %3 7785 (02h)
R 28h 755 F85(03h)
R 3BhSE F85(04h)
R4 7#5E 737 (05h)
U5 #53 7785 (06h)
K635 F25(07h)
T HENE 0100 1100b
BEiRE el
S#E 2
Memory Type CES
08h, 09h, £ s
0AN, 0Bh A PWM 2 k5 e =g
0Ch, 0Dh
BIT7 BITO
HEEEE: SHEBIRN—NHE MR EEA N REB8192Hz (frogc/4) Bt 89T & (8 11 AT 428) 5%
ERBERE, X=WUIREXNBWIRRRPMSEE, WTRAR, B0, WRIZEAH010b, 284 NN MU 52 8 R
B #IA 8I8192Hz (frogc/4) BT $0 A 8%, R KB HWARFRE IR H2000 RPM, S ~ER D ERITEY, W—1NF
T EEARARE A 16ms, WA FEITEEH60ms, #HB8192Hz (frosc/4)BT 408, TACHITHZF491, LR EBE
EARREN/3E, TTENA1474, WRKBEHIRFREER 1000 RPM, B4 £RTACHITEIEA983; FE AFRFR
BE81/30, MANERIT AR =E£2048 M5 A, ZEXRFINMITEEXRE2047, AR FZXABEXRE, M
MERITEAST KR, BIWFERIRE0 (B EH),
TRIAFARNBIRRERSET/ESNNZHASTHNERERITITH, TEEASHNERRE, BENBRFERL
ReAE, REBFTESN, BENRENBHEERANENRREERESINTBERRITRE2047H &S FHiRITE
B, fltn, URAETHRBEFRAESEN/S, BARKERITHENTRAINEEN=,
BITS 7:5 %]%ffﬁﬁ
B7'T53 500 1000 2000 4000 8000 16000
245 122 61 30 15
0006 ! 491 (60ms) | 3576 (15ms) (7.5ms) | (3.75ms) | (1.875ms)
001b ° 983 491 245 122 61 30
(120ms) (60ms) (30ms) (15ms) (7.5ms) (3.75ms)
010b 4 1966 983 491 245 122 61
(default) (240ms) (120ms) (60ms) (80ms) (15ms) (7.5ms)
011b 8 2047 1966 983 491 245 122
(480ms) (240ms) (120ms) (60ms) (80ms) (15ms)
100b 16 2047 2047 1966 983 491 245
(960ms) (480ms) (240ms) (120ms) (60ms) (30ms)
101b, 110b, 30 2047 2047 2047 1966 983 491
111b (1920ms) (960ms) (480ms) (240ms) (120ms) (60ms)
Maxim Integrated 27



MAX31790
GIEIE. PWMiEIH . XERPMZEFIES

PWM*@KE PWM & S EE T E, 18R PWMOUTH H 8IPWM & =

XFFNRIETACH BARit 8, XEIZiHEEY, #EIH 2047 (7FF),

PWMERT, Haid=HEAH0%N, UREEHHNERLE

E%. RPMERT, HEl & AN0%E, WRFHUTACHBiRiHEUEEE A /NTF2047 (7FFh),

PWMOUTEi RS =S HFBNEE,; MZEFES,
%, RBELER,

SR ERBEEEM, DUATTHTACHE#RITE, WRER

SEERY, 1
Stb, &%

HEEIHA0%, REFERETNELE0%,
SLEMSTRI A% E, MREERE, REEE

SLEMOE HIET AL, 5128, T EEH Lk
= EE ) 0/ D B B R (B1FR . TR IRBWA, HORIER THTUEREA0.

RPM*QEVF, Lk FMTACH B #RiT BB H2047 (7FFh)BY, &=

B, FEETH0%, BERAEBRSTACHITENEHTBRIEELE, URFENURITEZEEO% T,

RIEFERFN LI FLE0%,

PWMERT, YR BRI A0%E, ST H0%, BE, HEHOGERIXHNE, URFEURREESR

1£E0%, NERRBHELNNRIEERISE, XFZLaS

SEEE FTE 0%, HIE B ARITEE IR AR A KWK

)

&=

brik= =N

tt)ﬂU_LEﬂ_Sijj

BITS
4:2 BITS 4:2 oy 2= Bk B8 K i 181 BR Bef 18] (ms) M 33%E %= 100%H B iE] (s)
PWM RPM PWM RPM
000b 0 0.9765 0 0.33
001b 1.953125 0.67
010b 3.90625 1.34
011b (BkIA1E) 7.8125 2.7
100b 15.625 5.3
101b 31.25 10.7
110b 62.5 21.4
111b 125 42.8
TR
BIT1 | 0= §REEAFE/NSRBBRNELE,
1= §F RN TREE RS TURG—¥,
BITO | {2%2

Maxim Integrated
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A P15 & % #%(0ER-OFh)
APFHHRFR(15h-17h)
A PEF T & Fa(4Ch-4Fh)
APRPFETEESR(5Ch-5Fh)
ARFTE7ERE(66h-67h)

BT
R
SHE
TS

MAX31790

6ifEIE. PWM#IH . XUERPMIZH| =S

0000 0000b
e
el
EES

OEh, OFh,
15h, 16h,
17h, 4Ch,
4Dh, 4Eh,
4Fh, 5Ch,
5Dh, 5Eh,
5Fh, 66h,

67h

BIT 7

KB KR ES2EF 1F25(10h)

BIT O

BRAZEN, XEMWEHTERELE,

0000 0000b
il
£
EES

RE REB12K3% | RB11RE | RBI10KZ | RBORRE | RBE8ERM | RB7RHK

BIT O

*E

B E

AR

St

TS

10h | (%8

BIT7
BITS 7:6
BITS 5:0

RUE[12:715R%: ZFFEMERFTHENTACHE ANBPWMOUT, N R BRI, 0K 5K S
EX, MMERBERUN, HEAEXHAE, HEIRL, EHBIREERBHEHSERS
PWM B #r & =L TACH BRI B HIBR, Mifn 2 IR 558 0 &) 2k 3

Maxim Integrated
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RBERIRT1FEFSR(11h)

MAX31790
PWM&i . XUERPMEZHI25

EHEHNE 0000 0000b
PR R e
5#%E =
e i) EES
11h & RE R EE65% 3 R B3k R B4R 3 RE3%M RE2E% RE25% 3
BIT 7 BITO
BITS 7:6 RE
RUR[611KR3: N R B HRBFFMREBRBBINEX, NI RBRUE, HEOETIET;
BITS 5:0 HFRYN, EFBYEENRBNEHFFEHREPWMEBRS DR TACHBARTEREEZS, A
RVFIR BT B8] 5K 3o

Rk k2 Fe5(12h)

L ERHE 0011 1111 b
BRigME el
S8E £
FiEes sk L ES
12h REE RE2 RB12R#&E | RB11REK | RB10RK | RBEIRK R B8R REB7R#
BIT 7 BITO
BITS 7:6 =&
REE[12:7)R#k: ZHFFSRNERTEATACHEABPWMOUT, XM BEHRAERBOER, F1
T ZFAN_FAILB H, KBURSMMABERER.
BITS 5:0 0= TR&,
1 = Jﬁﬁo
RBRME, PNMREZREXBENFTFEEH,

Maxim Integrated
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KRR R 1S 1EEE(13h)

MAX31790

6ifEIE. PWM#IH . XUERPMIZH| =S

T HESE 0011 1111b
HRfE &40
EH#1E =k
e S CES
EAECE ®E | RE6RE | RESEE | RB4RE | RE3EE | RE2R& | RBIRE |
BIT 7 BITO
BITS 7:6 RE
RUB[6:1 1B : 3 e 00 7 WP 26 LB B0 5k 30, BEEL R R FAN_FAILBI Y, 5 BORAS BB R8RSR
M.
BITS 5:0 0 = TRH,
12%%0

RBRHE, PNMRESREBRBETTFEEH,

Maxim Integrated
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KX IR DU F J3 3h B 7288 (14h)

MAX31790

6ifEIE. PWM#IH . XUERPMIZH| =S

FeammE 0100 0101b
BERME £
S8E £
e Km 5%
14n | WL 53 B EE IR T kMR T | RBE¥F |
BIT7 BIT O
IRFERHER: 38, AEELTHENENERFMEBES, FTHEMNRBER, XEMERRS
BOE > AIMIER, ENWT.
BITS 7:5 N5 J2 3 RUF B Bt 15 ) B
000b 0s
001b 250ms
_ 010b
BITS 7:5 (default 500ms
011b 1s
100b 2s
101b
110b 4s
111b
BIT 4 RE
RHRRIET: XENERRNBRYEHIRE, WTFHR:
BITS 3:2 KYFHEE ST
BITS 3:2 00b 0%
01b 2 5%4 FIPWM B RPM TR =
10b SRR B & 2 100%
11b FERIRBHERNBEUE, FERBIREA100%
NEBZEERR: XEMEBATNBENNEELRNENESEBRE, WTFR:
BITS 1:0 BRI S
00b 1
BITS 1:0 01b 2
10b 4
11b 6
FrifiliE & £ RS, fMAFAN_FAILBH (URZRBHEBENKRER) ., iE: NBESEBERT
AL 3 5 F B1E KBS B R B8 MR B &0,

Maxim Integrated
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MAX31790

GIEIE. PWMiEIH . XERPMZEFIES

TACH 1it#%#78%(18h-19h)
TACH 2it#% 7783 (1Ah-1Bh)
TACH 3it#&7F85(1Ch-1Dh)
TACH 4it#&F 8% (1Eh-1Fh)
TACH 5it#%77#8(20h-21h
(
(
(
(

TACH 7it#13 7788 (24h-25h
TACH 8it#i& 785 (26h-27h
TACH 9it#1 3 7788 (28h-29h)
TACH 10it#% 7727 (2Ah-2Bh)
TACH 11it#%7788(2Ch-2Dh)
TACH 12it+#& %785 (2Eh-2Fh)

)
TACH 6it#% 7725 (22h-23h)
)
)

L areE 1111 1111b (MSB)
1110 0000b (LSB)

RERE 2

S&1E N/A

fe e i) U ES

18h, 1Ah, 1Ch,
1Eh, 20h, 22h, 210
24h, 26h, 28h,
2Ah, 2Ch, 2Eh

29 28 27 26

25

24

23

19h, 1Bh, 1Dh,
1Fh, 21h, 23h,
25h, 27h, 29h,
2Bh, 2Dh, 2Fh

22 21 20 0 0

BIT 7

BIT O

R BA AN E 898192Hz (fTosc/4) B EPRKTE, TACHITH FEHFSBBENFHTAMNIMAR, EXXF, &
RERL A A0, AT HEFFERITESHEMEER/], BEENE/NFtracHmiNBIBkH, TACH 7ETACH 12

H#FHERNBTEATACHE N #BIPWMOUT,

Maxim Integrated
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PWMOUT 1 &2tk (30h-31h
PWMOUT 225tk (32h-33h

PWMOUT 3%
PWMOUT 4 &%

)
)
£(34h-35h)
)
)

PWMOUT 55 =tk (38h-39h
PWMOUT 64 = Lt (3Ah-3Bh)

FRENEE

R
S
T ES]

30h, 32h,
34h, 36h,
38h, 3Ah

31h, 33h,
35h, 37h,
39h, 3Bh

Maxim Integrated

EE(
EE(
Bt (36h-37h
EE(
(

0000 0000b (MSB)

0000 0000b (LSB)

,ﬁ%

MAX31790

PWM#IH . XUEERPMizHIES

=
N/A
EES
28 27 26 25 24 23 22 21
20 0 0 0 0 0 0 FS
BIT7 BITO

BHRFHRHIMAR, £X7F, SEEA0EL, ZHFEERENPWME H BIPWMSEER & =tk, H{EH511(1
BEEE, GELEHR100%, EEEFE I E M0, HEHPWMOUTHEANTACHIR AR, FHEBAER, ZFFHEW

EMANBH SR, WFATR:

BITS 15:7 PWM 5 25 L (%)
FiEl + it
5 000h 0

200 0C8h 39

300 12Ch 59

400 190h 8

480 1EON 94

511 1FFh 100

T B LA E100% 8, O E,

34



MAX31790

Ay 1=y ]
6i@iE. PWMEIL . XUmRPM7E 2§
PWMOUT 1B#x & =tk (40h-41h)
PWMOUT 2B #R &5 =tk (42h-43h)
PWMOUT 3B #7 &5 25 Lk (44h-45h)
PWMOUT 4B #R &5 =tk (46h-47h)
PWMOUT 5B #5 &5 25 Lk (48h—-49h)
PWMOUT 6B #R 7 =tk (4Ah-4Bh)
EBNAEE XXXX XXXXb (MSB)
X000 0000b (LSB)
B E
SiR1E il
frfifas kB ZES
40h, 42h, 44h
’ ' ’ 8 7 6 5 4 3 2 1
46h, 48h, 4Anh 2 2 2 2 2 2 2 2
41h, 43h, 45h, 0 - - - - -
47h, 49h, 4Bh 2 RE RE RE RE RE RE RE
BIT7 BITO

Maxim Integrated

AR F BRI AM, ZX7F, SEEA0EL,
PWMERT, BIrERHPWMESLEEARBNTHFH, AEBHREPWME ST AXRH NN RBERERE &
T KRENIZE,
RPMERT, ZFFHENEERERESHTACHBFRITEN2047 (7FF)E B A KT 2047 (7FF) M EREEFPWMOUT
S, fla, MRRBEFEIEARZIEREYE, ZRENFHTACHERTRESE TRBEEEHN60%, Hik
BEHMANTACH BRI, SRR BA60%, ABMNIZ G S EEFIEXARPMIREI IR, 25 7R BUEREI]R
ARBHSEEEE, WTFAR

BITS 15:7 bl fo
A T PWM & =Lk (%)
0 000h 0
200 0C8h 39
300 12Ch 59
400 190h 78
480 1EOh 94
511 1FFh 100
PWMOUT Bfr &5 R tE7E £ BB 89 EEBUR FPWM_STARTOFIPWM_START 1A BUIRZS, W0 T 7w
POR%
PWM_STARTO PWM_START1 PWM & = bk (%)
GND GND 0
GND 2w 30
GND Vee 40
P GND 50
B Vee 60
Vce GND 75
Vee Vee 100
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MAX31790

GIEIE. PWMiEIH . XERPMZEFIES

TACH 1 B#xit#(50h-51h

TACH 2B8#rit#

TACH 4B#rit#

52h-53h

56h-57h

TACH 5B #ri1#1(58nh-59h

TACH 6 B#rit#k

EFRNBEE

SR
511
LS

50h, 52h,
54h, 56h,
58h, 5Ah

51h, 53h,
55h, 57h,
59h, 5Bh

Maxim Integrated

( )
( )

TACH 3B #xit#1(54h-55h)
( )
( )
(

5Ah-5Bh)

0011 1100b (MSB)
0000 0000b (LSB)

R

R

BN
210 29 28 o7 26 25 24 23
22 21 20 RE REB REB RE REB
BIT7 BIT O

BEXRFTPHNMAR, EXFF. RniTHEARARERMNE §98192Hz (frogc/4) B EhBkHEL,

RPMERT, BREXRKMNERITHESANZSFS, REBEBHEREPWME R EEIEER)Z &R ITITE,
PWMERT, ANBEEHEEZRNERAZSFR, PNMARPMER T, #FHAZSEERHRENREN, FHRERES X
RBRUEFFRNN,

MPWMIER B ARPMIER B, AR EZIRPMER 277, ASATACHITER I ZF 78, TRBREXR, THHA
TRITEATERPMMTACH B #riHE1E:

60

TACH Count = ————xSRx 8192
NP x RPM
e
NP = S# =4 NTACHBK R 8 &,
SR=1.2, 4, 8, 16, 2(FEZNHBENBHNESSTHER/NEECENER
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B O1&7F#%(60h
B 25 F:E(61h
62h
63h
B O5%7F#%(64h
B H6%17:5(65h

BA3FFar

(
(
(
B 4578 (
(
(

ERNBEE
PR R
5#&%E
R

60h, 61h,
62h, 63h,
64h, 65h

Maxim Integrated

MAX31790

6iEIE. PWMHIH . XUFERPMEHIES
)
)
)
)
)
)

0000 0000b
=
=
EES

27 26 25 24 23 22 21 20

BIT7 BITO

RPMERT, RBEREREIEFELN, BMTACHIHEEREETACH BARITEE, B/ PWMESHEEAEBETIRS
BHRBANSEE, BEQT. 8%, RE-NMIE'E0", BESFEENNTOFTFE T, RPMERXT, 1t
HERTACHIT# S BIRTACHIT 8z £, NREENENENTFHEETOSEFREE, BPWMEZLEHNEFTEK
BEGM1 LSB, MREHTACHITEBE T OEE, SZEBURKENFNEE, F: TEEPWMERE, &0
BEBEREAO,
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GEFEIN

PCHITHOWMA

PCEX

THAREE BTRPCEIEEZH LA, FEEESINFRER(E)
F/2C AC Electrical Characteristics% o

FHEEMG: TVBERTES L OIS, N
BB = A SCLEY SO I R STARTAISTOP % 4

MBS MBI R ENIER L EF B WEIE,
SETRHRFAIM: STOPFISTARTA 4 Z 8. SDAF
SCLIY M BT ESRSH 6,

STARTS#: STARTAH BT RGBS ~E, UEHSE
M EEL R, SSCLRFNSBFEN, SDAHS
B R B F BBk L~ ESTART &4,

STOP%f4: STOPKX#HHEEFI B/ ~4E, MER5MN
BUHHNEIEL W, HSCLRFASBERN, SDAHRRKE
FE S BRI E~ESTOPK .

EESTARTEM: E—XBELRERE, THT
KXAEESTARTR G5 RE L BEE R EH LS
MR EEE R, HREE, EESTARTH# 4
BERRN—NFEFEIUE R —ABEE R, EE
START##H# =4 TR 5L BSTARTRXHHEE

Bfi: SDABKT R G R EASCLAR 8BRS HE, 7
EANSCLEk P A E BRI ERNE Y, RIFHE
N, SDALHEELARFERERNE, £SCLEF
B, BIEBASRH,

AL SHREERG, TV AR HEBEKSDAR
4, HESCLW T — 1M EA B RIFESNEILN
B, R —SCLEKT T RS, SBEBE—LEER
ISDAB I, FHELBISCLEK M EFBRFEFEIBN T
o AR, EERFBFERMASCLEPEOT, BIFEMM
B8 R R B B 4,

Maxim Integrated

Al

MAX31790
PWM&i . XUERPMEZHI25

Bz & (ACKFINACK): K & (ACK) 3 3F 52 & (NACK) i@ %
EFTEENEIN LK, EREENSFOEEREDR
8] 8 F #1255 1F # (8] 69 M AL) 2 B O B 8] R X0t 17
ACK, #BHESHINHIEKRET (BIEBMSDATR), X
NACK i, ACKFINACKHIE F(E )5 R EN N E#
fEtE R, ACKRZE B EL W B t9EdE, NACKABF 4
RiEFH, SRR REWEIE,

5FT: EFTRIESFEENEEXIIMNNASMNER (&
SHEMAETMMMINAEEETNNINNE, THIRER
SALE X FE MBS BB LXK, RBEAESGERNE,
EFY: EFVHRESEMABG LR TNEG4 N8N
SREMERFMHRET MEHTZACKHENACK, £
EE R R E RS R X iS4 08
SREEERMLER), FASHEXKZEACK, Mgk
SERUHEHEFD, TESHLNERE—TEFD
BUEBRIENACK, ERBEE, EMBIHKHSDAEH
WAL T EE M,

Mt 12CR % L8 DM H 1S START % #
ZERREMEE i, Mt T T8 & M7 &
=B A FMR/WAL( & B AL o X TMAX31790M 1
WNFEBER, BN F TR 5] I 5 o

WMRENEIR(REER) ML, MAX31790% #IE £
W HESHEIPCEBHRIE, FHET —RKESTART
2R ABBERE,

FiEsEHhHE: £ mMAX31790# 712CE #8318, =
TATMAEE—DEHESUE, DURAINTEEEENE
S B, FiEss 1844 A SR ERFE M A #tb HE
FEHE_NLEFET,
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MAX31790
6iEIE. PWMHIH . XUFERPMEHIES

RCiEfs EARERMEBUtE T RRS . T BE M SER G i35
P18 iR 9 12C RIS 4. SH38 5105 R Ho MUk, FHT LU= 4E—DSTARTE
BMBES B FH: TRBME LA ESTARTR fh, SAHBILTBRW = 0), SABEZRLSEY
B (RW = 0). SR SEERSS, fFiEss i, &4 —REESTARTH# 4, SMAHHLE
3 PEASTOPS#, TNMALRASHSRAEMEE T 0RW=1), FUACKINACKIERRHBIE, &
B AL 2 35 B R &5 BRESTOPEH, FNMMBAEEREE—TMFTEXL
ENACK, FRELTY .
WRBHES A TH, 55 REDA AR R ‘m*”ffﬁg”w e
SHRXHMBEALEFRE, RRERLE T 5 MMBEFRS A FT: WA B RREBL R R R R
UL L B, 0T MMBHEREN ST, RETET, MMBEGERTFTH, ARFLERT
TR AT = ESTARTS . MM B (R/W = GREBZARTEEZRAS —MFD, AFEHEBHACK
1), SRR TR ENACKR REWMBR, WE~E NERETT. TEHERRBEBFEE, BAKE
STOP&#, AT, BT IRk ASEFER TR NACK, ReEREHE, WIEFESTOPEH,

g ettt EEs, PRI R AT AN IEE N7
g BT,

TYPICAL I2C WRITE TRANSACTION
MSB LSB
|START|| 0 | 1 | 0 | SEETABLE1 |R/W||SLAVE|| b7 | b6 | b5 | b4 | b3 | b2 | b1 | b0 ||Ské‘éE|| b7 | b6 | b5 | b4 | b3 | b2 | b1 | b0 ||Ské‘é5|| STOP|

SLAVE READ/ REGISTER ADDRESS DATA
ADDRESS* WRITE

*THE SLAVE ADDRESS IS DETERMINED BY ADDRESS PINS ADDO AND ADD1.

EXAMPLE 12C TRANSACTIONS WITH 40h AS THE DEVICE ADDRESS (WHEN ADDO AND ADD1 ARE CONNECTED TO GND)

an
| START ”m 00000 0” SLAVE ”00 00111 0” SLAVE ”0 000000 o” i ” STOP |

A) SINGLE-BYTE WRITE
-WRITE 00h TO REGISTER OEh

B) SINGLE-BYTE READ RPN |SLAVE ” AN ' T ” SLAVE ” REPEATED || SLAVE ” AT ' I ” MASTER ” |
“READ REGISTER OEh |START ”olwlolololololo Aok [|00001110(\ “oe START (01000001 DATAINOEn || "N || STOP
2-BYTE WRITE L e e G
) WRITE 0Eh AND OFh |START ”m 000000|Sﬁké‘éE ”00001 11 0” Ské‘fnoooooomn S ”01 1101 01” SLAVE ” STOP |
TOOThAND?Sh I . ' | I i ' I | |
40h DATA DATA
D) 2-BYTE READ SLAVE [[n'n 0o 4 1 ” SLAVE | REPEATED | SLAVE ” IR ” MASTER ” [ RIRAIN ” MASTER
“READ OEh AND OFh |START ”m 0.0.0.0.0.0” oK ”0.0.0.0.1.1.1.0 0K START |[0.1.0.0000 1)1 %oy || DATAINOE || M2y || DATAINOFh || "Gicy” || STOP

8. PCiEfE R

Maxim Integrated 39



GEFEIN

Bz s 2
426 XUz (PWMER )

RIZE

o FIESRAPORIEE,

o BHAMITHMNEEITEAREESEE
BRASSFHEENETELN),

o BWHEBITTHMNRARAATFHESAHENNTACHBFRIT
BHEFS, KTZENEERITTEEMAEREBREE
W, EERINBEFEERR, EFE—TEN TIEY
BAE % EHE,

o BHNNBEEFEFRINTACHBAFREME, . W@
Hem gHUENBRIIGEREZN.,. WRES

FESE B AL (MR N K

PWMOUT B &S B2 & B %, NZEFFETACH
BMANBIMRBESTH, MBEERBTFHBESN oI
A

BENXUE :

o BAMERMNETHEAMBNPWMOUTERE S ST
2o

BYEE:

o BHWMTH LTS ABNPWMOUTERS S ST
8o

KA X

o ¥h= ttO%'a)\PWMOUTEhﬁ S E R,

s WMEFERBEEZRTA/N, SARBREBTETIENE
R =tt, ¥ ETIATZEN, H0%BAPWMOUTH
AN e 0

FEHI42% M5 (RPME Et)
SPWMER —RF 165 SR,

MPWMEK )i ZRPMAER :
o RBWHEEEITITHSEMHMMTACH B iRITHEFF8E.

Maxim Integrated

MAX31790
PWM&i . XUERPMEZHI25

s BHNNBEEFHFROEINLE,
Ho MBEAATEMNTACHBIRITEL

EEE
o BMHHEITITHEEMNNTACHBIRITHTFH,
K A XU -

R ERPMAR

o JFTACHEMRITHEERE A HIIR, PWMAE R LRI Z
730%,
o BYUFHTLEEEMANPWMOUT iR B EEF 1788,

o BF—PRTFHFHERITITENESETACHBFRITE S
Fiso

e BENANBEEFHFRNEINT0, XIFiE
Ho

o BFHTLEONBEEPWMOUTER LR

e WRFEXNBEREZRH /N, ENBREBITET
EHNERSDL, Y5 ERZEN, B05E
PWMOUTB#r b = tbH 728,

EPWMiE

SEEF TS,

2L T34 /X /55
REBHMUBTEEREZEHWANR BB EILN
F‘) BT BTFREREEFHBAANE, WRREXEHR
EEHEA, TELEFHNENEREEEFHEERE, —
P 75 5 20 EI9FR R NM)%E’]PWM?&LFMEEE?JEZ#
HHREANBHENTTERBE, NEERMATNEK
PWMHLE, X HEERTRESEENER N, EE?L
R eI B RS IUBIEMOSFET, FiAXF A ERHES
BB BT A200mMAL AR EMRNIEHNR L,

HNFBRSHENRE, TF BIRMADC-DCHE B R &4
MEESHNERR, DC-DCH #8845 = 01K 8 4 19
PWMOUTE S ## A KB 8T L HBIE, 20510 7R,
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PWMZiH .

MAX31790

XU RPM#E il 25

VFAN
3.3V
3.3V
0.14F
L
2N3904
PWMOUT
MAX31790
TACH1 |- ®
TACH OUTPUT TACH
OUTPUT J_
B9, 228 34 X k5 B9 = 10 2 1 3K = B
R3
05Q
+20V —\/\/\/
IPK D C
c3_I+ Vee N o
4TuF 33063A l 4700
1C c4 R1A
oL GND 01F S 1.2k
470pF Py
= 33V
0.14F
L
PWMOUT
3.3V
MAX31790
47kQ
TACH1 |- °

L

E10. F| IR AL ADC-DCE#3S,

Maxim Integrated

¥ PWMOUTIE S m 30 5429 K 5 89 o 3 R
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6iEE

— P IK Fh24 3L X B3 M & 2 7R = A APWMI{E Sl
RBEHERE, REXMITEFERRM, XPERALT, 7
ABARPWMIR Z (18 & A30HzZE /) 3hn8 IEMOSFETH)
W%, ZMOSFETHRHt X B B Rz BavEE R, WwiE 11
e XMAEE=TENRBRME: &%k, KUI0HZIEH
B, RENBURMABELSBRNBE~ETHES, &
K, HFTEMEER, BEXBHERTEUFHBAPWM
Ty B XU BS BB, XS R I 7 A TA AT R R B KU
REEEEXF AL, =, FHAKLNBH, TACHESE
PWMIESIEH, R¥EMRTAIREZES,

iR £
£ AMAX317908Y, A% /T H/RES R, F HB0.01uFxK
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