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78
MAX6678 7] DLW B Sl BRIP4 S 5B3%E #2 o A 4
R AEERE, aEEEE M T cPutiEHE
ERHEES R . 8 A &R TR DR AR E R
M EHUE . MAX6678 IR AL g MR &S, w8k H1E
AR PR T e E S
2ERBATIE O 2N R E B AL SMBus™i 5 F
WLOERFEY . REFUMBWRCE A, DIEBOR 5
e AR EMEI TR . REBIRH — 5 pWMATHE
S, PR EXUEE I, R R RGBT I A I
AR R ARG, T AE T B A R K ) BRI
A GPIOSI MRt T 2 R G M. @itk GPIOTIE
N EERHEE Ve RiEE GPION FRURES.
MAX6678 A4t 20511 QSOPE M Smm x 5mm Y

QFNH %%, WM TIEBEM 3.0VE 5.5V, FHHEIUHFE
5001 A H AL FEL -

A
a R aE
AN
TAEu
e 55 4%
BESra
SMBus #2 Intel Corp I F7 -
53 3.
2= g2 ¢
TOP VIEW o a = & o
« FUHHE
sveoatA [ 1] ! (5] o7
sweolk [ 2] i [3a] epiot
| MAXIMN |
GPI04 | 3 | WAXG678 i (03] apio2
PRESET4 | 4 | ! i [12] apios
N ! “CONNECT EXPOSED ! [z
D1 [5] i paobieToony | (1] PResro
lalninln
5mm x 5mm TﬁIN ‘aFN
Pin Configurations continued at end of data sheet.

MAXIMN

Il
¢ A ZIRE@A
¢ AR FE RS
¢ B4 GPIOHIA A
¢ BNATXRERIN pPWMETE (R
A# LR ZE +5V)
¢ TRIEXEEGIEMNE
¢ BINERE, BAKBEEE
¢ SERTURERER, FRIEFEROXBERET
¢ 1°CiZkimimERNEE (+60°C ZE +145°C)
¢ BELUABTLEBEEAM, XWELREHN
R IRIP
¢ OTH AT AFRE XM
¢ BHONRA, STHEFARRNILIE
¢ 5mm x 5mm TQFN T35
EMEE
PIN- SMBus
PART TEMP RANGE PACKAGE ADDRESS
MAX6678AEP90 -40°C to +125°C 20 QSOP 1001000
MAX6678AEP92 -40°C to +125°C 20 QSOP 1001001
MAX6678AEP94 -40°C to +125°C 20 QSOP 1001010
MAX6678AEP96 -40°C to +125°C 20 QSOP 1001011
. .~ 20Thin
MAX6678ATPO0 -40°C to +125°C QFN-EP* 1001000
. o~ 20Thin
MAX6678ATP92 -40°C to +125°C QFN-EP* 1001001
. o 20 Thin
MAX6678ATP94 -40°C to +125°C QFN-EP* 1001010
. .~ 20Thin
MAX6678ATP96 -40°C to +125°C QFN-EP* 1001011

*EP = Exposed paddle.

AU TEBEELBRERFMIORE.

Maxim Integrated Products 1

AR Maxim 1F 23 SCFR PR, Maximxiﬁﬂﬁqnﬁ?{ﬂ@i%%ﬁEﬁﬁkftﬁiﬁglfﬁi%ﬁﬁo BT B R AT RE AR SO 4 2
B R, WIFFFIAMTATRIE R ERYE, E2% Maxim 32 ALAJL SRR .
ZREEFERISEHROEIEER, BiFE MaximBIETT: www.maxim-ic.com.cne
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ABSOLUTE MAXIMUM RATINGS

VCCtOGND ..o

OT, SMBDATA, SMBCLK, PWMOUT_,

GPIO_ 10 GND ..o
DXP_t0 GND ...
DXN 0 GND ..ooooooooevee
PRESET_10 GND ......ooooooooooeooeeee
SMBDATA, OT, PWMOUT_ Current........

-0.3Vto + (Vce + 0.3V)
-1mA to +50mA

DXN CUIMTENE ..o +1TmA

ESD Protection (all pins, Human Body Model)

Storage Temperature Range ..............
Lead Temperature (soldering, 10s)

.................. -0.3V to +6V Continuous Power Dissipation (Ta = +70°C)
20-Pin QSOP (derate 9.1mW/°C above +70°C)

.................. -0.3V to +6V 20-Pin TQFN (derate 34.5mW/°C above +70°C)

-0.3Vto + (Vcc + 0.3V) Operating Temperature Range

............... -0.3V to +0.8V Junction Temperature

727mW

2759mwW
-40°C to +125°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

(Vcec = +3.0V to +5.5V, Ta = -40°C to +125°C, unless otherwise noted. Typical values are at Vcc = +3.3V, Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Operating Supply Voltage Range Vce +3.0 +5.5 \
Operating Current Is Interface inactive, ADC active 0.5 1 mA
+25°C < TR < +125°C, 1
Ta = 60°C -
External Temperature Error, _ 0°C < TR < +145°C, o
Ve = 3.3V Vee =33V 1 o5ec < Ta < +100°C +3 C
0°C < TR < +145°C, o
0°C <Ta < +125°C -
+25°C < TR < +100°C +2.5
Internal Temperature Error Vce = +3.3V °C
0°C < Ta<+125°C +4
. 1 oC
Temperature Resolution -
8 Bits
Conversion Time 200 250 300 ms
PWM Frequency Tolerance (Note 1) -20 +20 %
) ) High level 80 100 120
Remote-Diode Sourcing Current pA
Low level 8 10 12
DXN Source Voltage 0.7 \
DIGITAL INPUTS AND OUTPUTS
Output Low Voltage (Sink Current) B
(OT, GPIO_, SMBDATA, PWMOUT.) VoL |lout = 6mA 04 v
Output High Leakage Current | 1 A
(OT, GPIO_, SMBDATA, PWMOUT._) OH H
Logic-Low Input Voltage (SMBDATA, v Vce =3Vto 3.6V 0.8 v
SMBCLK, PRESET_, GPIO_) L Voo =36Vi055v 0.8
Logic-High Input Voltage (SMBDATA, v Vce =3Vt 3.6V 2.1 y
SMBCLK, PRESET , GPIO.) M Vec =36V t055v 21
Input Leakage Current 1 pA
Input Capacitance CIN 5 pF
SMBus TIMING
Serial Clock Frequency fscLK 100 | kHz

2

MAXIMN
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ELECTRICAL CHARACTERISTICS (continued)

(Vcc = +3.0V to +5.5V, Ta = -40°C to +125°C, unless otherwise noted. Typical values are at Vcc = +3.3V, Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

Clock Low Period tLow 10% to 10% 4 us
Clock High Period tHIGH 90% to 90% 4.7 us
Bus Free T_ime Between Stop and 1BUF 47 us
Start Conditions

SMBus Start Condition Setup Time tsu:sTA | 90% of SMBCLK to 90% of SMBDATA 4.7 us
Start Condition Hold Time tHD:sTO | 10% of SMBDATA to 10% of SMBCLK 4 us
Stop Condition Setup Time tsu:sTO | 90% of SMBCLK to 10% of SMBDATA 4 us
Data Setup Time tsu:DAT | 10% of SMBDATA to 10% of SMBCLK 250 ns
Data Hold Time tHD:DAT | 10% of SMBCLK to 10% of SMBDATA 300 ns
SMBus Fall Time tF 300 ns
SMBus Rise Time tR 1000 ns
SMBus Timeout tTIMEOUT 29 37 55 ms
Startup Time After POR tPOR 500 ms

Note 1: Deviation from programmed value in Table 6.

B T (E4F 1%
(Ta = +25°C, unless otherwise noted.)
OPERATING SUPPLY CURRENT REMOTE TEMPERATURE ERROR
vs. SUPPLY VOLTAGE vs. REMOTE-DIODE TEMPERATURE
600 s 2 8
E FAIRCHILD 2N3906 E
560 2 . ! E
< &
= < 0
Z 520 — -
> 480 — =
S P )
= =
]
440 3
400 -4
3.0 35 40 45 5.0 55 0 25 50 75 100 125 150
SUPPLY VOLTAGE (V) TEMPERATURE (°C)

MAXIMN 3

8L99XVIN



MAX6678

TEMPERATURE ERROR (°C)

B m B e . W PWM ‘
B 30X 5315 B2 H 85 FlI GPIO FE A 75 1

(Ta = +25°C, unless otherwise noted.)

TEMPERATURE ERROR (°C)

PWMOUT FREQUENCY (Hz)

LOCAL TEMPERATURE ERROR
vs. DIE TEMPERATURE

3 3
2
1
\v-‘-\
0 \\
-1
2
3
0 25 50 75 100 125
TEMPERATURE (°C)
REMOTE TEMPERATURE ERROR
vs. COMMON-MODE NOISE FREQUENCY
20 ‘ ; ‘ ‘ 5
Viy = AG-COUPLED TO DXP AND DXN 2
18 Tvin=100mVp.p SQUAREWAVE — — &
16 :
14
12
1.0
/
08
06 //
04 —
02
0
001 01 1 10 100 1000
FREQUENCY (ktz)
PWMOUT FREQUENCY
vs. DIE TEMPERATURE
35 °
i \\ :
3 \\\
32 =
31
30
40 15 10 3% 60 8 110
TEMPERATURE (°C)

TEMPERATURE ERROR (°C)

TEMPERATURE ERROR (°C)

PWMOUT FREQUENCY (Hz)

REMOTE TEMPERATURE ERROR

vs. POWER-SUPPLY NOISE FREQUENCY

LOCAL TEMPERATURE ERROR

BT (4E)

vs. POWER-SUPPLY NOISE FREQUENCY

20 ‘ ; ‘ ; o 10 ‘ ‘ ‘ : <
Vit = 250mVp_p SQUARE WAVE APPLIED g Vit = 250mVp-p SQUARE WAVE APPLIED g
15 | O Ve WITH NO BYPASS CAPACITOR g 05 |70 Ve WITH NO BYPASS CAPAGITOR g
S e
10 — £
oc
o
05 AN &£ 05 /\
\| £ / |\
0 1.0 ™
\ z NV \/\
05 N\ =15
—
1.0 -2.0
15 -2.5
001 0.1 1 10 100 1000 001 01 1 10 100 1000
FREQUENCY (kHz) FREQUENCY (kH2)
REMOTE TEMPERATURE ERROR TEMPERATURE ERROR
vs. DIFFERENTIAL NOISE FREQUENCY vs. DXP-DXN CAPACITANCE
10 5 2 o
Vi = AC-COUPLED TO DXP g Tp= 425 |
09 | vy = 100mVp-p SQUARE WAVE E 1 g
0.8 H E
S0
0.7 = N
s AN
06 £ \
05 )
0.4 \ — % 3 \
03 \J = \
Hog
02 \
01 5 \
0 -6
001 0.1 1 10 100 1000 0.1 1 10 100
FREQUENCY (kHz) DXP-DXN CAPACITANCE (nF)
PWMOUT FREQUENCY GPIO OUTPUT VOLTAGE
vs. SUPPLY VOLTAGE vs. GPIO SINK CURRENT
35 . 500 o
34 S _ 2
"] E
&
3 = 300
g
[—
]
32 E 20w
o0
o
=]
o
31 < 100
30 0
30 35 40 45 50 55 0 5 10 15 20 25 30 35 40

SUPPLY VOLTAGE (V)

GPIO SINK CURRENT (mA)
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B 5K 1%

/—E‘F

mEE g . XX PWM
%/ﬁ%ﬂii GPIOE H &5 14+

Bl

5] fi BH
Bl
B 35 AR
THINQFN | QSOP
SMBus B 1T HIRHIA A, WRIFE . 6 Vee MTE, Al LA E 55V.
1 3 SMBDATA % Voo OFJFES
2 4 SMBCLK SMBus B ATHI B A . oI Vee WAMME, T ERLE 55V, 4 Ve =0 I 3%
3,12,13, | 5, 14, 15, RHFAER, I GPIOSI . T6it Ve AfE, B EHiE 55V.
14,16 16, 18 GPIO0-GPIO4 M Voo = 0BT I .
41' 19 218 21' g 1‘; PRESETO-PRESET4 | GPIOTIEHIA. %% GNDHH Voo, PUEE GPIOO % GPIOAH) -HUE (i fH.
FL I U6 5 00 MR B A/D IEARG AL . 53 B R S R A A 3L A
57 7,9 DXP1, DXP2 BN IERAMESE. ARTES; WA AT e, W#EES DXNGIH.
1E DXP_5 DXN 5 Z [H]7if & 2200pF HL A UEER M
5 5 OXN YA T BB AR . R T S AR 9 AR B9 AR 5 DXIN BT ENAH
.
8 10 GND . EEE TS .
15 17 oT RHEFAR, TRIT B R IR L . B AT R S I a5 st e 1 R el
T Vec MME, v BRI E 55V. 2 vee = OB JF i .
PWMOUTH IR 3 X 1) T 2R S A8 O W AR I i . 158 E MOSFET MR o 5 1A 1)
17,19 1,19 ' FA%. PWMOUT_ T2 ERCEEFH . ERIABE AT DU 258 s sVt TE,
PWMOUT2 eI MAX6678 (9 it H L 4 i {25 .
18 20 Vee MR R A . BUEE R 3.3V, [ 0. 1pFHRAR Vee 2 2 GND.
HEE JE L B
Vo MAX6678 i B 1% B 5 XU 42 il 1 T LUK i 0 &2 1~ i
Ui PN&, 8035 —Mimim PN IMEE S8R RE. &
PR 22k B TR DR B UL Sl . I PN
DXP1 TEMPERATURE ”~ — PUOLTT 4iH N CPU. FPGAEE ASIC BRI PNP E‘Jﬁﬁa‘
DXN PROCESSING  —] GENERATOR > PWMOUT2 4. MAX6678 TAET 3.0VE 55V AtHEE, (B

DXP2

BLOCK

SMBDATA -

BLOCK

SMBus
INTERFACE
AND

\

SMBCLK

REGISTERS

\

LOGIC

‘—— PRESETO

NAXI

MAX6678

@D
=
o

11

ot
GPI0O
GPID4

PRESET4

MAXIMN

THABRYILEE R 500uA - EEEEUE =S pwM i HE 5,
DUTR TS ¥4 50 XU 09 5 . B 1R R A B o L AR o
AIYEAE T RS S 8 RAUE S .

TS GPIOfA /i P2 AL T H 2/ R M. @K GPIO
Tl B N\ R Voo ki E GPIO M LHLIRE.
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Write Byte Format

S ADDRESS WR ACK COMMAND ACK DATA ACK P

— 7 bits — — 8 bits — 8 bits — 1

Slave address: equiva- Command byte: selects which  Data byte: data goes into the register

lent to chip-select line of register you are writing to set by the command byte (to set

a 3-wire interface thresholds, configuration masks, and

sampling rate)
Read Byte Format

S ADDRESS | WR ACK | COMMAND | ACK S ADDRESS RD ACK DATA mn P
— 7 bits — — 8 bits — — 7 bits — — 8 bits — —

Slave address: equivalent
to chip-select line

Command byte: selects
which register you are
reading from

Send Byte Format

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

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

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

S = Start condition Shaded = Slave transmission

P = Stop condition /// = Not acknowledged

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

B 1. SMBus 41X

SMBus#F#0

WA A ERE , MAX6678H0 4 T — 2 L5245 58 FE 1Y
A FE . R AARIER SMBus 24k /12C™ A B ATHE
A5 N EBEFF 4 . MAX6678 HA V0NN [a] i Ik
Fit, B2 A 41 MAX6678 4 14 H =[] — E 2k .

MAX6678 1 I bR ER) SMBushil: BF47. &%F
W RIEFHUASBBWTFT (& 1. 20 3). &A@ EF
A A IR AT R I IR SR A A A, DA A BRI
FATHMYCAT R AL A L5 . E 2 E LRGP )
WG, RS Z FURT DU AR5 — BRI
THEZEGMSFN.

I BE T A E M F 74519 00h 2 o1h Hihk el X4k
AR EBIEAE 80, RIKA RN ER 1°C

2C Philips Corp.l“]g/g?ﬁ?e

[i] Maxim Integrated Products, Inc B HMIF T ] 4 X FHIHFE L
FJIGSE 12C TCIF, (%32 Philips 12C ZFITFA], SLIFX L0 1
FI2C AL, WHRIZZRGAFE Philips & X HII2C ¥ LI HT 17 -

(F 1), EARNFER 128°C. TmA KN L. i
HIET 0°cCc R EEEN 00h-

2 VAR T A A 5268, BT S A] e al
5, UK LEHEEN (PORYRE. AR EF TGS
W 2-6, AR AERED .

MAX6678 F.45 P B AR R 2 g A, A& cpU L
Hfr A FRECREDN ICRE, SiE 2080, &
By R E A AR BB, a0 LAY T fF B BRI
N AR ERERIRE R, R AR E I 4 L R N
Y/ME S A, EMSERRELE —E. FNADCH
Bk NG B, FFRAZR 1 BT m s U I e . R
B 207 LRI I 3 v A B AR A IR, s DR I
MAX6678 H BN HHRE . P74 02h(FE 2)8 DILA
SR VE PR B E 2 A A B B i (1 = A, X T
AH B I, iR R A BRI 1ec. X TR
il I, 7E +60°C £ +100°C Z [RINF, RS N
+1°C.
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B
tLow  tHIGH
e— e

S -- >

I

|
SMBDATA | \

]

I

tsU:STA  tHD:STA

A =START CONDITION

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

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

8L99XVIN

N

tsusto - tBUF

| = MASTER PULLS DATA LINE LOW

J = ACKNOWLEDGE CLOCKED INTO SLAVE
K'= ACKNOWLEDGE CLOCK PULSE

L =STOP CONDITION

M = NEW START CONDITION

[ 2. SMBus G 7 E

B
| tHIGH
I I I I

I
I

A
| tLow
|
I
I
I

o

I
SMBDATA |}

I I
[

tsy:sTA  tHD:STA

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

s

><

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

%x

tsu:sto tauF

J = ACKNOWLEDGE CLOCKED INTO SLAVE
K = ACKNOWLEDGE CLOCK PULSE

L =STOP CONDITION

M = NEW START CONDITION

B 3. SMBus Zh1 /7€

DXN A — A~ P30 A% i B A L 2 L R o.eov, DA 1.8

EHEFT

&

B TRECE A TAEEZ I EES. BRAMER T, ROUNDED TEMP
DXP-DXN Z /i AL ETEEE 025V E 0.95V. 5iki TEMP (°C) C) DIGITAL OUTPUT
TR R B A A HLBE 25 1 R R K 2 +0.5°C 1R o e T 0001
%. [k, #RINE DXP-DXN _LHI 2001V 5 I HLE 2 i
2 1oC iR 240 +240 1111 0000
iR — HAMER 2200pF U A AE DXP5 DXN LK & 12256 112256 8;;1 1;;?
EMIUE . GHEHRAGHEATEN, ZHEKRKTENE 050 " 000 0001
3300pF. HLZA M 3300pFHT, H T IF 3L IR A BT -
1, 23 ABSMOIRE. > : o8 20
Diode fault (open) — 1110 1111
Diode fault (short) — 1111 1111
MAXI/W 7
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=] 2577/7/%' #

PWM%i
1) PWMOUT_ {558 & i LT =Fh 5 R 2 — Skedz il K
B PWMOUT_Y8 35— MOSFET HI#i# 5 — 1~ X
AR T i A B A, XN S XU LR SR . Y
S ES PWMOUT_9K3)— H Ni4iE MOSFET. 7EIt
FES T, PWMRAHN (FFFHF 02nHY D4R IEEN 1.
El 491 PWMOUT_UK3I1WE— X PIFIE MOSFET,
PWM AR A2 E S 0
2) PWMOUT_# 4 (fff HIAMERER B MIELL T 5 2 Lh iy
B . XA E o A B Y AR A IXURR I 3 FR
LR . X7 R M RCE R D AIRFE R, B XU B 1s 4T
Wg—. B sHH T PWMIE S HoN B R ER
JEEIREE . BT PWMOUT = OV, JLH B ™A il
BREMMEBEE, HIL 02h T F8 0 DAOIN %8 E
H0.
3) PWMOUT_ H #2598 8l XU (132 58 FEL~F pwMLE B 42 1 i
Ao X PR EAR DR SNER R, IR AT DI

FRCRAN )RR . B 645 T — PWMOUT_IK
Bl XUpe B 4 A B — A S 4 X R E
B, 02hFFFasn) DA BN 1.
Ve
5V
L
— 10k
PWMOUT P

T

B 4. i 5) P i4iH MOSFET SE8E i ) PwM KU 535K 5] .

S ZS T GPIO B L 514

+12V

+3.3V

Vout

18k2 70 FAN

PWMOUT

— 0 1pF

B 5. 11 PWM EY B i A He B RS XU -
Vee
I 5V
— 47kQ
PWMOUT T %

El 6. /1 MAX6678 HT PWM il th £ #1875 PWM I A BIXU BT (1%
1 J1] 35kHz Y PWM B ).«

TCIC AR, 24 XUa & S R IR, PWMOUT_#B 4
R EITLE 2s. SN R RBE, PWMOUT_IY
.5 SRR E N TISC I E A . MBI RE i 2E 1 (D&
T 2400 = )AL T REN, &R BB E
ﬁ%%}mﬁ T 2 7 25 EO AR $80 30 3 1) 15 5

PR A d PWME SR, 4 pWwMESH
ol XURs ) (L R R AS) R A HRAIG Y PWM BB (5N
33Hz), VABRGRITCRHIE I BALE 9% 1 shPERTE]. 242R 1
SHT/RE PWM B B e 4 FL B SR DK 2 XU RS, 1
e AR (35kHz), PABU/INER AR, MR
H pwM A XU, Sl WYz, R
AL XU B PWM A T #2322 (K8R35 «
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B 51X 12

PWM 5 5 19 & 25 FE AT DASR LA P 7 2ot 42 1 -

1) AN T#Hl pwM: E%ﬁﬁﬂﬁﬁﬁﬁ S LA A7 4% (0Bh
AT OCh) 188 & KU Y o =5

mam#ﬁPWM-%?mgﬁﬁﬁéwa

ATLEF PWMEELE
TEXHBCE T4 (11, THBR T B84 i XURs A T
FEMIEMNAL (D55 D4afi T PWMOUTI, D35 D2 ff
T PWMOUT2), #tAl{HEE AN T XUs 42 . 75X P =
T, B AR B R &S LA A A 0SS b B A
N R AR . IZ B E R E MK 240 AERIRT 2409
EHEHDHA 240. LTI, mﬁﬁ S
b 00 (E bk 2088, A S ma s il XU A o 25

B % PWM & ZEE
FEHNERB AT, 25 H sl 35 i K a1 6 5 A7 4%
H AL E R 7 S P AT . MR B AR T XU A B IR
B, HRHEER 0%, EETRBEOEZE =W, X
PR T &7 a0 DIMLME . &S T XU a3
(mrF BESTE - MNMRESH, S n—4NY
ZHED . BRSEBHW FH A E; & TIRE
KT IR S Bl B B A O -

DCSS

DC= FSDC+ (T - FST
* X s

A

DC = i %

ESDC = MU Ja 8l =5 1t
T = i &

FST = XU J3 shifi i
DCSS = 5 S K

TS = ahr

W%mfﬁ SN, U B U R i 5E S ERT I
A AR EIT R TR, MAERTRE L=, |
FREN E—DNIEETFRET seC. BRABEEM £ — P ugfE
THET seC, SO T AU, B, 5 R AER
AR HInul, SRR EEIRE| +85°C, FFEITLATRE, M

MAXIMN

E B EE g XX PWM
F 1 %/ﬁﬁzfnﬁeplo;%ﬁtﬁﬁ#

TEIRE R R E] +80°C AT, # EFHE +85°c A L2 Hr, R
BEEESW. WRREN S TR, WEEXTESR
+75°C Z i b & LR

ISR /N T KR R G E, JF BECE F AR D24
=0:
HaE =0
ISR /N T KR R IR, BECE F AR D24
=1:
d A = KUEE sl b &
— EUI Rt XU I BhTTRR ﬁﬁ@@ﬁﬂ@@%m

BRAINE, 52 %ﬁT@EO%&%REE%ﬁ
(e £ XU e B %5 A7 e ) D7 LR

di 2 ERR oK i S A AR (A . m%ﬁ%mm
HEEES THRASEE], Bk EERKEE
FHEGNENRKSZSHT. BESR MEN@ME%@
i D6 LI E (ODh)-

WENE RN R, R BT T XU S shiR E, F
HAnta b2 ow e, WIAE $2 b i 558 2 1l IKUBE oy 25 1L
ZHE, EIREA 2s MR FRIN ] .

BN T A WU R il R T E A, R . Y
R 28 S SE I, R SR B[R] I AR A i G Y R

BE. wmRESW AT, ESEIR M RELN
B
DUTY CYCLE T
REGISTER 02h, DUTY-CYCLE
BITD3=1 STEP SIZE
FAN-START _ | \ _______ TEMP
DUTY CYCLE STEP
REGISTER 02h,
BITD3=0

TEMPERATURE —»
FAN-START
TEMPERATURE

& 7. B shfEd pwsM &AL
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BB mEL . XX PWM
H 477/7/% o
BT E RIS

R T A IR B AR AL BT A A W RO, o 2SR
R REAE G ER FHERTRENE.
TEABATES, 24 HAp G %S 5 Bl & 25 e R AR RN, o 28
HERS DL “ A AR R FAT T ik Emﬁ$ﬂMi
N, BEHEEEREER I, @& ESEN
AR, BT DUAE R GE R HtE BE RN S 2 1 6 1] BUAS A 1
BT . BE AR ERE AR GSEAPMES, M
AP B AR o B R R S R B BT N BEAGE, KR
HEE - MRERNER AL, A TEHOSHEE AR
HE), B TR RERE, ABEE—Lsg.

LHEEIAE
2 L E B AT A e 1 POR D #% B 7B, MAX6678
SR E IR 2 RBIAIRES . I E AR
o IRBEEE TAE.
o HEIH 1 FIEIE 2V E I v I
e iHiH 1 OTKR =110°C-
e iHiH 2 OTKR =80°C-
o A\ T4 XUR B .
o KA =0,
e PWM KA =0-
* PWMOUT_HNf.
o ffi ] NMOSHZ#H NPNaufAE N, XUETE L A4

Jash.
OT#it

LR OTIREET IR IF B OT A ¥ B, OTIRZE
T BT NI, OT i A8 A % WS A0 i B 1)
OTH BHICA LR ZS, OTIREATFEIR S BN, B
& OTHi i AREE HAERL.
AN (AR I S BN BB TE ) OT RS F A7 4%

B PR
IR OTIRASNLBERR, 4 TR

A JEE 25 174 R T B
JEAS I TS IF B OT IR T TR, OT K Hf il .

10

S ZS T GPIO B L 514

GPIOBI /4 HH FOT &

MAX6678 545 L1 GPIO 51 (GPIO0 & GPIO4). %%
BN, GPIO S| % 2 N EB NI MOSFET %
. 24 NIWiE MOSFET XHAIRY, @it Ehr il (&% 4
BT EREF) AP R Pt . 4 GPIOS| HIECE
AR, WK GPIO BUE F 4% (1501 GP1IO_ Ik
. MAX6678 EHEF, GPIOO. GPIO15 GP102 M
RS, 1 GPIO3HI GPIO4A M HI A% . 2ms PG, GPIOZE
RIS E RS . WX PRESETHIA EEE GND
B Vee, AITE GPIOMRA. W PRESET'N"E# %
GND, N GPIO"N"#HLAK; 415R PRESET'N"IE# 2 Ve,
M GPIO"N"# b B BHFI . ARG, nr Rl
A FE4r 1505 160 REZBUFE S GPIO M IIRE 5 IRE .

B frrs it B
MAX6678 4 26 ™ ERTF iy . X ETFAEAS HSRAF R
B, = pwMETH, E MAX6678 I PN HB I E I
R EALAE, %8 GPIO N A B H

mEEFFas (00h5 01h)
LA A A7 A BRI B 45 2R . R A B AUE i +128°C,
BARAEBALRUE A +1°C. T A% 1 19 B 5RO T
i IR IE 1 A Ay . i AR 2 BUE AR B (I
WC & 7 T B DAL IR R ) B B LTI Rl T 2
e

BEFT (02h)
e B 7 A e S W E B A PWMOUT B S . BLE
FHA G LEEAMIRE SR ooh. BLEFITHE XS
% 3.

1EiE 15181& 2 OT/ TR (03h#1 04h)
XA TR EMIE 1 (03h)5HIE 2 (04h) A ]
B, —Hi BT, OT it 4 MK P (niiZiE
XA RS, EiE 1 OTI IR F A4 ERE A {E
4 6Eh, WiE 2 OTI IR FA#H FEEAE R 50h.

MAXIMN




g B m E R as . W PWM
B 30X 551 12 #1 85 FlT GPIO FE F 75 1

R2 FHEHEE

REGISTER
READ POR
WRITIé NO. ST?\TE FUNCTION D7 D6 D5 D4 D3 D2 D1 DO
/ADDRESS
Temperature MSB LSB
R 00h 0000 0000 — — — — — —
channel 1 (+128°C) (+1°C)
Temperature MSB LSB
R 01h 0000 0000 — — — — — —
channel 2 (+128°C) (+1°C)
Timeout: Min ldlljtg hTempl 5
Configuration |Reserved; |Reserved; 0= PWMOUT| PWMOUT CXCOe°/l Zoa?c?j 1| Spin-
R/W 02h 0001 1000 ou ' ‘| enabled, | 1PWM | 2PWM T uree: p up
byte setto 0 setto 0 ) . 1=fan- [=local, 0| disable
1= invert nvert start duty | = remote
disabled V=
cycle 2
Temperature LSB
R/W 03h 0110 1110 channel 1 OT MSB — — — — — —
. (+1°C)
limit
Temperature LSB
R/W 04h 0101 0000 channel 2 OT MSB — — — — — —
o (+1°C)
limit
Channel | Channel
R 05h 00XX XXXX OT status 1:1= 2:1= — — — — — —
fault fault
Channel | Channel
RW 06h 00XX XXXX OT mask 1:1= 2:1= — — — — — —
masked | masked
RIW 07h 0110 000x | PWMOUT1 start MSB o o o o o LSB o
(96 = 40%) duty cycle (128/240) (2/240)
RIW 08h 0110 000x | PWMOUT2 start MSB o - . - o LSB .
(96 = 40%) duty cycle (128/240) (2/240)
RAW 09h 1111 000x | PWMOUT1 max MSB . . . . . LSB .
(240 = 100%) duty cycle (128/240) (2/240)
RIW 0Ah 1111 000x | PWMOUT2 max MSB o - o o o LSB o
(240 = 100%) duty cycle (128/240) (2/240)
PWMOUT1 MSB LSB
R 0Bh 0000 000 — — — — — —
W X target duty cycle | (128/240) (2/240)
PWMOUT2 MSB LSB
R 0Ch 0000 000 — — — — — —
W X target duty cycle | (128/240) (2/240)
PWMOUT1
. MSB LSB
R 0Dh 0000 000x instantaneous (128/240) — — — — — (2/240) —
duty cycle
***GPIOO0 E| GP104 11 - & (7 (E Hi Preset0 Z Preset4 1€ -
AXI/W 1

8L99XVIN



MAX6678

BB mEL . XX PWM

B 51X 5512 [ F #5 F1 GPIO & 5 25 14

* 2. FHFark (&)

REGISTER
‘I,RVI:LI\_I?EI NO. Sl"l'i?E FUNCTION D7 D6 D5 D4 D3 D2 D1 Do
/ADDRESS
PWMOUT2
) MSB LSB
R OEh 0000 000x instantaneous (128/240) — — — — — (2/240) —
duty cycle
Temperature
R/W OFh 0000 0000 channel 1 fan- MSB — — — — — — LSB
start temperature
Temperature
R/W 10h 0000 0000 | channel 2 fan- MSB — — — — — — LSB
start temperature
) Temp |PWMOUT |PWMOUT |PWMOUT |PWMOUT
Fan Hysteresis: step: 0 = | 1 control: | 1 control: | 2 control: [ 2 control:
R/W 11h 0000 000x : ) 0=>5°C, ) ' ' ' ’ — —
configuration 1= 10°C 1°C, 1= 1= 1= 1=
- 1=2°C [ channell |channel 2|channel 1|channel 2
Duty-cycle rate |PWMOUT PWMOUT |PWMOUT PWMOUT
R 12h 1011 01 — — — —
w 1 of change 1MSB 1LSB | 2MsB 2LSB
Duty-cycle step |PWMOUT PWMOUT |PWMOUT PWMOUT
R 13h 101 0101 — — — —
W 8 0101010 size 1 MSB 1LSB 2 MSB 2LSB
R/W 14h 010X XXXX PWM frequency Select A | Select B | Select C — — — — —
select
GPIO4: 0 | GPIO3: 0 | GPIO2: 0 | GPIO1: 0 | GPIOO: 0
R/W 15h xxx0 0000 GPIO function — — — = output, | = output, | = output, | = output, | = output,
1=input| 1 =input|1=input|1=input|1=input
R/W 16h XXX*** GPIO value — — — GPIO4 GPIO3 GPIO2 GPIO1 GPIO0
R FDh 0000 0001 | Head device 0 0 0 0 0 0 0 1
revision
R FEh 1000 0110 | Read device ID 1 0 0 0 0 1 1 0
R FFh 0100 1101 Read 0 1 0 0 1 1 0 1
manufacturer ID

***GPIO0 Z| GP104 1 F- 2V AE H] Preset0 | Presetd 1€ -

OTIAZ (05h)
R OT IR A8 3 A7 25 Sfe it s WF A 1B 10 % T 3 $A1H
Ol AR SOEANE SR ETEEIE 1, D7 A E, WA
MRETEMIE 2, Do NM . OTIRET 4 HA ET 52
HHNABEATER. R OTREFFHZIG, WIH#TT
I FEF A 0 BE L. RBOZF A4 N AR & 675 OT
AR S P AS . ASRAE T — il T A B R AR R

12

FFAE, MM ARRSA D K OTHi b B S H ) ENL. OTIk
BEFAFAE) LB EALE Mooh.

OT/E# (06h)
¥ OT R A48 DTALE N 1, S IREE 1 - Aok
oA OTHi . DM E N (TP IRIETE 28k k™4 OTHi
. OTHHlk A 17 2% 19 _E B AR 254 00h.

MAXIMN




BB m ES . XX PWM

B 51X 5512 B = F s 1T GPIO S B 7 1

x 3 BEFTEX (02h)

fir B EBEMRKSE Ih&E

7 Reserved; setto O — —

6 Reserved; setto O — —

5 TIMEOUT 0 Set TIMEOUT to ;ero to .enable SMBus timeout for prevention of bus lockup. Set
to 1 to disable this function.

Set FAN PWM INVERT to zero to force PWMOUT1 low when the duty cycle is

4 FANT PWMINVERT 0 100%. Set to 1 to force PWMOUT 1 high when the duty cycle is 100%.

Set FAN PWM INVERT to zero to force PWMOUT2 low when the duty cycle is

8 FANZ PWM INVERT 0 100%. Set to 1 to force PWMOUT2 high when the duty cycle is 100%.

Set MIN DUTY CYCLE to zero for a 0% duty cycle when the measured
temperature is below the fan-temperature threshold in automatic mode. When the
temperature equals the fan-temperature threshold, the duty cycle is the value in
the fan-start duty-cycle register, and it increases with increasing temperature.

2 MIN DUTY CYCLE 0 Set MIN DUTY CYCLE to 1 to force the PWM duty cycle to the value in the fan-
start duty-cycle register when the measured temperature is below the fan-
temperature threshold. As the temperature increases above the temperature
threshold, the duty cycle increases as programmed.

TEMPERATURE Selects either local or remote 2 as the source for temperature channel 2 register

1 SOURCE SELECT 0 data. When D1 = 0, the MAX6678 measures remote 2 and when D1 = 1, the
MAX6678 measures the internal die temperature.

0 SPIN-UP DISABLE 0 Set SPIN-UP DISABLE to 1 to disable spin-up. Set to zero for normal fan spin-up.

PWMOUT /E31&r 25 EE (07hF 08h)
PWMOUT & U 7 25 Lb 25 77 5 8L 28 XU FF 1R e 5% B 19
PWM G = . BLEFTHAFHN D217 (MIN DUTY
CYCLE)HE A3 = . WHRMIN DUTY CYCLEfi
Ho1, MEEETREBEDREN, SFHATA K
A= FERPREE. WE MIN DUTY CYCLE
4 0, TSI EEART XUs R G IR R & 2R o, T4
5B IR 8 XU S iR R, R es S A . FUE
240K 100% di St . BAML 240 W4T A 55 {H 2 X
B E N 100%. KRGS0 FHEE0 EE
FADRE R 96h, 40% L.

PWMOUT &R A &rZ5EE (09hF1 0Ah)
PWMOUT “l AR EEH” FHMKERK LT
PWMOUT i F A, ZMENT 2/240 0.83% i FH )5
240/240 (100% 5 =5 )2 8] . ARAT R 3t 240 9 5008 #B 4 TA
NIE 100% K H 2 H. PWMOUT ‘K= % fF
0 ERE AR Foh, 100%. TEA THEGIEAT,
A FHNAREM.

MAXIMN

PWMOUT B #5 &£ = kL (0Bh# 0Ch)
EEINBEEHET, ZFFRAEE R PWM b Z L
B FE, 1ZE AR EM S Z S E.
RS W RF ARG EWEARR 0, IBASEFRSL %
FLak B H bR o 25 F 77 B — @ AR R) . N T XU 4 il A
AT, AEETFENPWM G ZWEE A ZHFFAS. XU
H b b =S H g 1 L E AR 00k

PWMOUT1ElRT 525t
PWMOUT2E[IAY &5 =5 EE (0Dh, OEh)
X T A7 AR RO A7 L BULE pWM i I O B PWMAR
SHLEL.
PWMOUT RIS 5 25 L B A7 a1 _E L E LIRS 00k

188 1 FIEE 2 X G B shia B

(OFh#110h)

IX O T A A A7 XU 45 1 0 AR BMRE (B 3BT,

BRBEERBEENIR O TEMUER, 2% 530 pwM &5

LE RSy . EIE 1 FIEE 2 B XU A Bhil B AR AR AR b
LB (RSN 00h-

13
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MAX6678

P IE D E R . X PWM
Ezﬂﬂ/ﬁﬁg‘&#‘

® 4. 1B AT LB 8] BT 8]

S ZS T GPIO B L 514

K5 EOTILENE

TIME BETWEEN | TIME FROM 33%
D7:D5,D4:D2 | |\ CREMENTS (s) TO 100% (s)

000 0 0

001 0.0625 5

010 0.125 10
011 0.25 20
100 05 40
101 1 80
110 ) 160
111 4 320

MEEE (11h)
KRR & ST esEdlmm 8. BEARK. URkiEhix
iy 8l 3 AR AR E SR H] PWMOUT2 65 (%% 2).
WENXRAF AN D70 0, WWEEN 5°C. % E D7
i 1, MAEE R 10°C. KE D6 N 0, MIKUE
MEREK N 1°C. BHE D6 1, MIRENRK N +2°C.
D52 D24 RIEEMIS PWMOUT_H#IE 1 335 MiE 2
RS (BHF ). MR EE T 6l — NS
PWMOUT, I f & & pwMEE . R EFE

@ IE , KUK 3245 T 5 A KU H AR o 2 FE R A7 P Y
. 55, EBT, 5AHR G 2 A A7 e 1 8UE

BAZHRRE ST AR EEENRE . Aok, g
BARNEMEMET 240, IAK Hith 240. XU E FF 17

41 B AR 00h.

BT WIEZE (12h)
h 2 AR R F AN D7 D6 D5 (HIE 1)5 D4.
D3+ D2 (GHIE 2)FRiE & 42 L UGE R 2 [\ BT 75 1Y
ArE . SRS E R 2/240 (B3HFE 4). XEH
AN 33% 8 ME 100% T 7 2R N 55 2 320s.
Ntﬁiﬁ%‘“%ﬂf)xﬂ%t? UEA R MR S
ZH, ATRLEE D7. D6. D5 (#iE 1)## D4. D3.
D2 (GHiH 2) = 000- %5 AR R A 7 A LB Nf
RSN Bah GBS R 13).

14

CHANGE IN DUTY | | EMPERATURE
CYOLEPER | RANGE FOR FAN
D7:D4,D3:D0 | o oeo it CONTROL
STEP (1°C STEP, 33%
TO 100%)
0000 0 0
0001 2/240 80
0010 4/240 40
0011 6/240 27
0100 8/240 20
0101 10/240 16
1000 16 10
1111 31 5

=LK (13h)
BB RKFFRN D72 Dafi (#iE 1)5 D3E DO
(RIE2) AR &R MEE G XA S AR, &
AR AT AR EREACRESN 550 (3% % 5).

PWMiFELEFE (14h)
Wi PWM IR LB A F 4R D7 D6FI D5 (select A
BFI )l A#E | PWMOUT WM (&% 3K 6). PWMMI
R TN LB EALRES N 40n, 33Hz. WHT R HH
BRI 7w, SCARR 0 401 2% 38 R ke B B0 XU ) 3t FL S AT
33Hz B LS. 35kH RN BN TR AZHEA
V- PWM il A 5V XURS B S s s . /N7 A T BER
TE 35kHz ML BRI 2/240 B 2 4/240. Fla0, A0sRAF
BE 1A 6/240, MBLERHBILN 4/240.

xR 6. PWMBRZERIERE

PWM
FREQUENCY (Hz)
20
33
50
100

35k X X

JF: TE35kHZ T, AL HERM 21240 FEE 4/240.

SELECT A | SELECTB | SELECTC

0
1
0
]

S |O|O|O|O

MAXIMN




BB m ES . XX PWM

B 51X 5512 B = F s 1T GPIO S B 7 1

GPIOII6EE 7775 (15h)
GPIOWBEAF 7% (15h) X E GPIO_MIRZE. BA ok &
GPIO M H . B A 15 & GPIO MHIA .

GPIO#( B 5 7775 (16h)
X GPIOWL & M AKT, GPIOBUE T4 (16h) 7 kA
GPIOHI ARIIRZS. X4 GPIOTCE MM AT, BA 18%& o
WE GPIOHH A .

Rz fA1E S

i —REBIEE
B ERAAREE LK T SR e, S8 )
BEH/METMmEE. XTE 750 ITA S, R
EFEogsd 7TERRE . MAX6678th ] DL HiEZEN & B A
R BRI AR cPUSE BT ICH N ERE G
.
i AR WA ZBUA IE [ B AR X 5 /MG S A . X BT
DU 40 A FRETE A/D A FLEE I DA . 76 T
A 1opAHTRIES T, EREELART 025V. 1E
AR TR A 100pA REAL T, Ik A AUN T
0.95V. EXHEHEWIUVNT 100Q- BN 1Y 1E 7] BT
B febs (i, +50% +150) RAFIEREAR TN
T, #EEA — SR

FEHE ] F 3L
70 St R 0 R RS B AR T RS (SRR N S
EYWHAERE T (n). MAX6678ME1LA n = 1.008, X2
Intel Pentium® IIF AMD Athlon™ MP model 6 /4L
fE. R T BA R AR R A 15 R R R,
WHEIR AR . B, KRR RE 0 AR .
1&%@%:W%1§@%§%ﬁﬁggﬁﬁfifﬁ?‘ nNOMINAL)L&
TR, (ESCRRINER A T RFEHEAERE T )M ZRE . I
TR Ty o A R AT 1 :

Tv =TACTUAL[—1]
NNOMINAL

Hrp, W& #A K Kelvin.
IATITR, MAX6678 4 1Y HAH A T4 1.008-

Pentium A2 Intel Corp HITEMF R 5 -
Athlon /& AMD HY B #5 -

MAXIMN

B, BE MAX6678 5 HAHE T4 1.0021% CPUMIE
B IR CAREECA BB, 0400 S R B SR
ER R :

n 1.008
TacTuaL =Tm [—Nor'\]/:'NAL ]= ™ (—1 0 2) =T\ (1.00599)

e B SEE B R +85°C (358.15K), MBAMEILE N
+82.87°C (356.02K), ®ZE N -2.13°C.
F BB FA Y
TS U A 1) R R L PEL B T RSN R . W TR
10p AT 100pA B A A FLR , 005 R s A2 B N -
AV =Rg(100uA -10pA) = 90uA xRg

BT 1°CHM T 198.6p v, U ER I FLBH S E0AY i B i 22
N

9oHV OC

Q  _0.453—=

198,62V 2
°C

BERI RS B 3QR BB . %8 BREH S S
AR A 2=

3Q x 0.4532:1.36"0

Q

AR 75 R B e mEn . R REEA
1.002 B HAB R 7 H 3Q I B IERBH , HE 4% 58 LB %
ZE5HAERN RZHMET B B mE T +85°cii =
W L )

1.36°C - 2.13°C = -0.77°C
FEX A F-HR BRI R B S0 R R AR R e 15 B AR T
IR R BRI, LR N %R ME S A, I
H B Y R SRV E S DXN. £ 741
T A T MAX6678 143 3 b A& TG 1 .

15
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MAX6678

BB mEL . XX PWM

B 31X 5518 B FEFI a5 P GPIO S B 7= 1

ADCIEEEIR R
B ADCHA R AP R ], Fe 3 TR, [
1 60Hz/120Hz 1 T80 FEL R MRS . G o A8 TAERR I T8 X
T AR B I RE T . FE ST MRS R, B
RERAS EORE Y I s &, FFEAFAIR pCBMRAG R, JF
HC A 15 24 Y Sh BRI P R I
TE DXPFI DXN Z[A1EH 2200pF 25 7] DLUERR P14~ g A
S E B e A LR T (EMI) . 1% U8 A AT DA I &
3300pF (B NMH), WIFHRZIHEA. Bl 3300pF YA <
T 36 HL T U8 A B FHBSFR] i 5 AR 22

ML SFEBELS
X T v R B B 8 B, S EARBR A MR EREE,
TR WAL, LG FEHMBEERE T, RN, M
FASH B LPREE RN 6N E 1239 (i
RUEY. W TERKAEEE, 5o 0% 5o
g, RPHTEMEZ RN EREL. e, HEi
100FE R, Belden 8451 31T DAR I #h 76 M 75 BR35 T
fE. DXP5 DXNIEI WL L, bk SHAHE, I
HAR R B 2 i AR . DXNS DXp bt E A HL A
B ) 7 s it 1 TR Y SEBR TT FBE B (255 T TAE4F1E).
MFRK R4, RN AF A A F SRS
VBN, HULPTHERER 2200pF FBLZA AT DUAR ZEE 3 /N 4L
. HATHEBE D ST G R E . 1QI B BKH
P2 FBORY +1/2°CHIIRZ .

PCBR 7 /Z /&M

1) MAX6678 bR 0] B8 5 1T v — AR 4 . 7EMR R BRE
FCAn T ML AR, X FEE RS DUy 4360 2 g8, 8
HHEK, RIFAEWITE RS (L0 crRT, B 8h
RES, TFESE, LR ISA/PCIEZ ).

2) ANEHE DXP/DXN HIELATES CRT HI i 5% 2 FE AR <6
(b T . [FIRERY, A oR BB m U 6 2, &I
SIREGBIA +30°CHRZE, BIMEHA R0 IE 3t
TG T 3. BRItz SR 500 7 U L4 1 %

16

*® 7. EimBERNGREERER

MANUFACTURER MODEL NO.
Central Semiconductor (USA) CMPT3906
Rohm Semiconductor (USA) SST3906
Samsung (Korea) KST3906-TF
Siemens (Germany) SMBT3906

3) DXP 5 DXNHWELMRFEFAT, JFAHBERLE, [FRHTE
AT FEE 2k, D +12v B L Rk 3k A TS 1Y
PCBHA= AR . N DXPEH 20MQ it s i
BETERY +1°CIiRZE.

4) & DXP/DXN £k [ 555 B i R Pk, A TiX
MR, HERELSFDOMERASERET.

5) RuTge /> At fLANEE 2, BRARAR AR ST 7™ 26 1Y) S eR {8
RN .

6) IR GIA T, Wi DXPS DXNE R FAAIL
BCAY AR . JE, PCBAR™ A I AR (R 27 ok 7™
FEE . W ARSI EE 3pvecl R,
FPEE p1eC MR 2, WIIFE DXP/DXN A K
200pV FTHLEIR 25 . [RIEK 20 3075 AR AP (R 25 40
B

7 AT EL. BENGELE HERAELE, 5T REURES
M. HUCR A 10mil 9 58RI BE, (HIX A2 4a X b
T e T R A A R 2 UE RN B 3% ), FESE
BrAs i Fe VR Ay L% R

8) TE DXP/DXN £k 557 =i MM 7 (1945 5 2 2 1) Bl 15 FL <

T R b BT AR EMI

MAXIMN




PEE LB R e W PWM
B ziX 8 B 1R bl 25 F1E GPIO S B 7 1

LYK RS i
Vean (5V OR 12V)
5.0V I
3.0VT05.5V %
|
Vee |J
o . DXP1 PWMOUTT Ve (5V|OR 120)
L“ 1 v
REMOTE 1 Ti DXN — ¢ ('%ﬁ
I T I~
= L DXpP2 PWMOUT2 ® |
3.0VT0 5.5V
MAXIM
MAXG678 =
— TO CLOCK THROTTLE OR
X or SYSTEM SHUTDOWN
REMOTE 2 3.0VT0 5.5V
GPU SMBDATA
3VTO55V ety 30VT0550
SMBCLK GPIOO
3.0VT05.5V 3.0VT05.5V
GPI03 GPIO1
® GPIO4 GPI02 ®
GND PRESET_
N
SIRIEE (£E) BHIEE
TRANSISTOR COUNT: 23,618
PROCESS: BICMOS
TOP VIEW
L]
PWMOUT2 [ 1] [20] vee
PRESET3 [ 2] [19] PwMOUT1
SMBDATA [ 3 18] GPI00
suscik [4] anaxaan [17] 07
GPI04 [5]  MAX6678  |16] Giot
PRESET4 [ 6 15] GPio2
oxp1 [7] 14] GPios
DXN [8] 3] PRESETO
oxp2 [ 9] [12] PRESET1
GND [10) 1] PRESET2
QsoP
MAXIMN 17
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MAX6678

BB mEL . XX PWM

B 31X 5518 B FEFI a5 P GPIO S B 7= 1

F4Ef=
*! Z“Z{nlg

(CRBURSORHR G A0 £ AT AE RS Rl A ALAR , TR B iR SIS 8., 1520 1) www.maxim-ic.com/packages.)

18

- vl
100, 000

h X 45°

IC

10T IO
N «)e) B»«_EA — A2
ililaiailn 1F“« Wi
\CI

1. D & E DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS.

E

2>, MOLD FLASH OR PROTRUSIONS NOT TO EXCEED .006”

3>, CONTROLLING DIMENSIONS: INCHES.
4>, MEETS JEDEC MO137.

-
sl

INCHES MILLIMETERS

DIM| MIN | MAX MIN MAX

QSOP.EPS

>

061 .068 1.55 173

>
-

.004 .0098 | 0.10

2 0.249

.055 061 1.40 155

.008 012 0.20 0.30

O|w|>
n

.007S | 0098 | 0.191 0.249

SEE_VARIAT

IONS

150 [as7 [381 [ 399

.025 BSC 0.

635 BSC

.230 244 | 584 6.20

.010 016 025 0.41

016 035 | 041 0.89

SEE VARIAT

IONS

R(Z|C|5 |0 Mo

0c [ 8 Jo°

| 8

VARIATIONS:

INCHES MILLIM

ETERS

MIN. MAX, MIN,

Max. [N |

189 196 4.80

498 |16|AB

0020 | .0070 | 0.05

0.18

.337 .344 8.56

874 |20]AD|

.0500 |.0S50 | 1.270

1.397

337 344 8.56

874 |24[ag]

.0250 |.0300 | 0635

0.762

386 [.393 | 9.80

o908 |28lar]

RAEIAEIAEIAE

.0250 |.0300 | 0.635

0.762

PER SIDE.

DALLAS /AKX VI

PROPRIETARY INFORMATION

TITLE:
PACKAGE OUTLINE, QSOP .150",
APPROVAL DOCUMENT CONTROL NO.

21-0055

.025" LEAD PITCH

E |4

MAXIMN



HiE B EE g XX PWM
H 51X 55 1 /#E%/ﬁﬁnﬁ GPIOE K #514+

HEER (%)
A SR VORI B4 10 BRI T A RO R RO AL, A0 R A9 5V 8., 7710 www.maxim-ic.com/packages.)

—o0— A
,70 - | . B0 TA[E]
—| D22
l— D2 — |
PIN#1 |zx'|_|_.015 c I~
1D. = B

OO o o> A

QFN THIN.EPS

_.Ik
- I
A ! | = 1
2 E2 ] =" |
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16, 20, 28, 32, 40L, THIN QFN, 5x5x0.8mm
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| COMMON DIMENSIONS EXPOSED PAD VARIATIONS

I& 16L 5x5 20L 5x5 28L 5x5 32L 5x5 40L 5x5 PKG. D2 E2 Do

SYMBOL | MIN. [NOM. [MAX. | MIN. [NOM. |MAX. | MIN. [NOM. | MAX. | MIN. [NOM. [MAX. |MIN. |NOM. |MAX. CODES [ MIN. | NOM. [ MAX. [ MIN. | NOM. [ MAX. | o\ owep

A 0.70 [0.75 [0.80 [0.70 0.75 [ 0.80 |0.70|0.75 | 0.80 [0.70 [0.75 |0.80 [0.70 [0.750.80 J1655-1 |3.00 | 3.10 3.20 ] 3.00 }3.10 |3.20 | NO
Al 0_[002[005] 0_[002[005] 0 [0.02[005] 0 [002[0.05] 0 | - o.05| |11655:2 1300310320300 {3.10]320] VES
A3 0.20 REF. 0.20 REF. 0.20 REF. 0.20 REF. 0.20 REF. T2055-2 13.00 13103201900 |310 320 ] NO
b [0.250.30[0.35]0.25 [0.30 [0.350.20 ] 0.25]0.30[0.20 [0.25 [0.30 |o.15 [0.20 [0.25| |1200>3 | 300 13.1013:20 1800 |3.1013.20 | VES
D
E
e
k
L

14.90 [5.00 |5.104.90 |5.00 |5.10 |4.90 |5.00 |5.10|4.90 |5.00 |5.10 [4.90 [5.00 |5.10 T2055-4 1300 [310]32013.00 |310 [320] NO

450 [5.00[5.10|4.90 [5.00 |5.104.90 [5.00 | 5.10|4.90 |5.00 [5.10 |4.90 [5.00|5.10| |-2895-1 13.15 13251335 13.15 1925 1935 L NO
T2855-2 | 2.60 | 2.70 | 2.80 | 2.60 | 2.70 [ 2.60 | NO

T2855-3 | 3.15]3.25]3.35[3.15 |3.25 | 3.35| YES
T2855-4 |2.60 [2.70 |2.80 [2.60 [2.70 [2.80 | YES

0.80 BSC. 0.65 BSC. 0.50 BSC. 0.50 BSC. 0.40 BSC.
025 | - - 025] - - 025 - - ]025] - - 10.25]0.35[0.45

0.30 J0.40 | 0.50|0.45 [0.65 | 0.65 |0.45 | 0.5 |0.65 [0.30 | 0.40 | 0.50 [0.40 [0.50 [0.60| 185555 T260 [270 (280 [260 [270 280 | WO
L it f -4yl - - f- ] - |o30fo40)0.50 728556 | 3.15 | 3.25 | 3.35 | 3.15 | 3.25 | 3.35 | NO
N 16 20 28 32 40 T2855-7 | 2.60 | 2.70 | 2.80 | 2.60 |2.70 | 2.80 | YES
ND 4 5 7 8 10 T3255-2 | 3.00 [3.10 320 [3.00 [3.10 [320| NO
NE 4 5 7 8 10 T3255-3 | 3.00 | 3.10 | 3.20 [3.00 [3.10 [3.20 | YES
JEDEC WHHB WHHC WHHD-1 WHHD-2 - T3255-4 | 3.00 | 3.10 | 3.20 [3.00 |3.10 |3.20 | NO

T4055-1 |3.20 | 3.30 [3.40 | 3.20 | 3.30 [3.40 | YES

NOTES:
1. DIMENSIONING & TOLERANCING CONFORM TO ASME Y14.5M-1994.
2. ALL DIMENSIONS ARE IN MILLIMETERS. ANGLES ARE IN DEGREES.
3. N IS THE TOTAL NUMBER OF TERMINALS!

/A THE TERMINAL #1 IDENTIFIER AND TERMINAL NUMBERING CONVENTION SHALL CONFORM TO JESD 95-1
SPP-012. DETAILS OF TERMINAL #1 IDENTIFIER ARE OPTIONAL, BUT MUST BE LOCATED WITHIN THE
ZONE INDICATED. THE TERMINAL #1 IDENTIFIER MAY BE EITHER A MOLD OR MARKED FEATURE.

A\ DIMENSION b APPLIES TO METALLIZED TERMINAL AND IS MEASURED BETWEEN 0.25 mm AND 0.30 mm
FROM TERMINAL TIP.

A\ ND AND NE REFER TO THE NUMBER OF TERMINALS ON EACH D AND E SIDE RESPECTIVELY.
7. DEPOPULATION IS POSSIBLE IN A SYMMETRICAL FASHION.

A\ COPLANARITY APPLIES TO THE EXPOSED HEAT SINK SLUG AS WELL AS THE TERMINALS @E.%el_’-%esk /VI /J‘I/VI

9. DRAWING CONFORMS TO JEDEC M0220, EXCEPT EXPOSED PAD DIMENSION FOR T2855-1, PROPRIETARY IMFORLIAT
T2855-3 AND T2855-6. & PACKAGE OUTLINE
10. WARPAGE SHALL NOT EXCEED 0.10 mm. 16, 20, 28, 32, 40L, THIN QFN, 5x5x0.8mm
o ST =T
21-0140 | E | 4
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