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ABSOLUTE MAXIMUM RATINGS

VCC 0 GND ...ttt -0.3V to +6V
DXP, ADD_ to GND -0.3Vto (Vcc + 0.3V)
DXN 10 GND ..ottt -0.3Vto +0.8V
SMBCLK, SMBDATA, ALERT, STBY to GND............ -0.3V to +6V
SMBDATA, ALERT Current .........cccovevverveiicnnne -1mA to +50mA
DXN CUITENT ..ot +1mA
ESD Protection (SMBCLK, SMBDATA,

ALERT, human body model).........ccccveiiiiiniiiiiieiiens 4000V
ESD Protection (other pins, human body model)............... 2000V

Continuous Power Dissipation (Ta = +70°C)

QSOP (derate 8.30mW/°C above +70°C)........ccccccuvennne 667mwW
Operating Temperature Range ...........ccccecveene -55°C to +125°C
JUNCLON TEMPEIALUIE ....ociiiiiiieiiiiee e
Storage Temperature Range
Lead Temperature (soldering, 10sec)

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

(Vcc = +3.3V, Ta = 0°C to +85°C, unless otherwise noted.)

PARAMETER ‘ CONDITIONS MIN TYP MAX | UNITS
ADC AND POWER SUPPLY
Temperature Resolution (Note 1) Monotonicity guaranteed 8 Bits
Initial Temperature Error, Ta = +60°C to +100°C -2 2 .
. C
Local Diode (Note 2) Ta = 0°C to +85°C -3 3
Temperature Error, Remote Diode | TR = +60°C to +100°C -3 3 oc
(Notes 2 and 3) TR = -55°C to +125°C 5 5
Temperature Error, Local Diode . . Ta=+60°Cto +100°C | -2.5 25 .
Including long-term drift C
(Notes 1 and 2) Ta=0°C to +85°C -3.5 35
Supply-Voltage Range 3.0 55 \Y
Undervoltage Lockout Threshold Vcc input, disables A/D conversion, rising edge 2.60 2.80 2.95 \
Undervoltage Lockout Hysteresis 50 mV
Power-On Reset Threshold Vcc, falling edge 1.0 1.7 2.5 \Y
POR Threshold Hysteresis 50 mV
Logic inputs | SMBus static 3 10
Standby Supply Current forced to V A
y SUppY cc Hardware or software standby, SMB- S
or GND 4
CLK at 10kHz
Auto-convert mode, average | 0.25 conv/sec 35 70
Average Operating Supply Current | measured over 4sec. Logic HA
inputs forced to Vcc or GND. | 2.0 conv/sec 120 180
Conversion Time From stop bit to conversion complete (both channels) 94 125 156 ms
Conversion Rate Timing Error Auto-convert mode -25 25 %
) High level 80 100 120
Remote-Diode Source Current DXP forced to 1.5V HA
Low level 8 10 12
DXN Source Voltage 0.7 \Y
Address Pin Bias Current ADDO, ADD1; momentary upon power-on reset 160 HA
2 N AXIW
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ELECTRICAL CHARACTERISTICS (continued)

(Vcc = +3.3V, Ta = 0°C to +85°C, unless otherwise noted.)

PARAMETER ‘ CONDITIONS MIN TYP MAX | UNITS

SMBus INTERFACE
Logic Input High Voltage STBY, SMBCLK, SMBDATA; Vcc = 3V to 5.5V 2.2 \
Logic Input Low Voltage STBY, SMBCLK, SMBDATA; Vcc = 3V to 5.5V 0.8 \%
Logic Output Low Sink Current ALERT, SMBDATA forced to 0.4V 6 mA
étil:;tOutput High Leakage ALERT forced to 5.5V 1 HA
Logic Input Current Logic inputs forced to Vcc or GND -1 1 pA
SMBus Input Capacitance SMBCLK, SMBDATA 5 pF
SMBus Clock Frequency (Note 4) DC 100 kHz
SMBCLK Clock Low Time tLow, 10% to 10% points 4.7 us
SMBCLK Clock High Time tHIGH, 90% to 90% points 4 ys
SMBus Start-Condition Setup Time 4.7 ys
ggS:i:?geated Start-Condition tSU-STA, 90% to 90% points 500 ns
SMBus Start-Condition Hold Time tHD:STA, 10% of SMBDATA to 90% of SMBCLK 4 us
SMBus Stop-Condition Setup Time | tsy:sT0, 90% of SMBCLK to 10% of SMBDATA 4 ys
2:\23;1%"’;2 }/I‘:]'s to SMBCLK tsU:DAT, 10% or 90% of SMBDATA to 10% of SMBCLK | 800 ns
SMBus Data-Hold Time tHD:DAT (Note 5) 0 s
ggtif/:?d':?rlilrl:g Edge to SMBus Master clocking in data 1 ps

ELECTRICAL CHARACTERISTICS

(Vcc = +3.3V, Ta = -55°C to +125°C, unless otherwise noted.) (Note 6)

PARAMETER ’ CONDITIONS MIN TYP MAX | UNITS

ADC AND POWER SUPPLY

Temperature Resolution (Note 1) Monotonicity guaranteed 8 Bits
Initial Temperature Error, Ta = +60°C to +100°C -2 2 oc
Local Diode (Note 2) Ta = -55°C to +125°C -3 3
Temperature Error, Remote Diode | TR = +60°C to +100°C -3 3 oc
(Notes 2 and 3) TR = -55°C to +125°C -5 5
Supply-Voltage Range 3.0 5.5 \
Conversion Time From stop bit to conversion complete (both channels) 94 125 156 ms
Conversion Rate Timing Error Auto-convert mode -25 25 %

MAXIMN
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ELECTRICAL CHARACTERISTICS (continued)

(Vcc = +3.3V, Ta = -55°C to +125°C, unless otherwise noted.) (Note 6)

PARAMETER ‘ CONDITIONS MIN TYP MAX | UNITS
SMBus INTERFACE
. . _— Vcc =3V 2.2
Logic Input High Voltage STBY, SMBCLK, SMBDATA \
Vcec =5.5V 2.4
Logic Input Low Voltage STBY, SMBCLK, SMBDATA; Vcc = 3V to 5.5V 0.8 \Y
Logic Output Low Sink Current ALERT, SMBDATA forced to 0.4V 6 mA
ALERT High Leak S
Output High Leakage ALERT forced to 5.5V 1 WA
Current
Logic Input Current Logic inputs forced to Vcc or GND -2 2 pA

Note 1: Guaranteed but not 100% tested.

Note 2: Quantization error is not included in specifications for temperature accuracy. For example, if the MAX1617 device tempera-
ture is exactly +66.7°C, the ADC may report +66°C, +67°C, or +68°C (due to the quantization error plus the +1/2°C offset
used for rounding up) and still be within the guaranteed +1°C error limits for the +60°C to +100°C temperature range. See
Table 2.

Note 3: A remote diode is any diode-connected transistor from Table 1. Tr is the junction temperature of the remote diode. See
Remote Diode Selection for remote diode forward voltage requirements.

Note 4: The SMBus logic block is a static design that works with clock frequencies down to DC. While slow operation is possible, it
violates the 10kHz minimum clock frequency and SMBus specifications, and may monopolize the bus.

Note 5: Note that a transition must internally provide at least a hold time in order to bridge the undefined region (300ns max) of
SMBCLK's falling edge.

Note 6: Specifications from -55°C to +125°C are guaranteed by design, not production tested.

googogo

(Ta = +25°C, unless otherwise noted.)

TEMPERATURE ERROR TEMPERATURE ERROR TEMPERATURE ERROR vs.
vs. PC BOARD RESISTANCE vs. REMOTE-DIODE TEMPERATURE POWER-SUPPLY NOISE FREQUENCY
20 = 2 o 12 - ‘ ‘ ‘ 3
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g | — g Ve WITH NO 0.1F Vee CAPACITOR g

_ \ : —T7 | P s \ / g

(ST - e 1 7 g 9 Vi = 250mVp-
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(Ta = +25°C, unless

otherwise noted.)
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TEMPERATURE ERROR vs. TEMPERATURE ERROR vs. TEMPERATURE ERROR vs.
COMMON-MODE NOISE FREQUENCY DIFFERENTIAL-MODE NOISE FREQUENCY DIFFERENTIAL-MODE NOISE FREQUENCY
; ‘ g 5 2 10 T T T g
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TEMPERATURE ERROR vs. STANDBY SUPPLY CURRENT STANDBY SUPPLY CURRENT
DXP-DXN CAPACITANCE vs. CLOCK FREQUENCY vs. SUPPLY VOLTAGE
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- g g ADDO, 8
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| / 2 G0 | =6ND i H
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g 2 A g » ADD1
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DXP-DXN CAPACITANCE (nF) SMBCLK FREQUENCY (Hz) SUPPLY VOLTAGE (V)
OPERATING SUPPLY CURRENT
vs. CONVERSION RATE RESPONSE TO THERMAL SHOCK
500 — g 125 o
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MANUFACTURER MODEL NUMBER
Central Semiconductor (USA) CMPT3904
Motorola (USA) MMBT3904
National Semiconductor (USA) MMBT3904
Rohm Semiconductor (Japan) SST3904
Samsung (Korea) KST3904-TF
Siemens (Germany) SMBT3904
Zetex (England) FMMT3904CT-ND

Note: Transistors must be diode-connected (base shorted to
collector).
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0000000000000 00O00O0DDOOoOoOo
000000000000 D0ODO0D0ooooooo
0000000000000 O0OODOODOODODO
000000000000 DO0ODO0ODO0oOooooo

gbobobobobobobobobobobobob

125msO000000000000000450pA000
coooopooooooooooogooooooEoo

O00ooooOo)yoooooobooooooooooo
ooboooobOoobooooboobo2pA00D0O0O0O0O
gbobOoobooboooobobo3uA0DOOnDO
ooooOooooooooooo(@oooooooo
oO0obDOooO0oOobOooooo)yoboboooboo
obObOO0oooobboooobbOooooobooAabDboOnO
ADD1O00O00OO0000D0100pA0ODOO0O00DO00O000

SMBusOU O O4OdGOooOooooooo

oooooooOoOoODDOMAXI61l700000000O
oboooboobooooboooboooobooooon
ddddddddddddddoouuuouaa
oboooooooooooooooooooooboooon
gooobooooboooosMBus200000000O
O00o0oooO0O0o0ooDbOoOoooboooooADoOOOO
O00o0o0o0ooooooooooosMBusO OO
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MAX1617040000SMBusO OO OO @OOOQCOO
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oo UoUugo
gbobobooobaoboooaband

Write Byte Format

S ADDRESS WR ACK COMMAND ACK DATA ACK P
7 bits 8 bits 8 bits
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 " P

7 bits 8 bits 7 bits 8 bits

Data Byte: reads from
the register set by the

Slave Address: equiva-
lent to chip-select line

Command Byte: selects
which register you are

Slave Address: repeated
due to change in data-

reading from flow direction command byte
Send Byte Format Receive Byte Format
S ADDRESS | WR | ACK | COMMAND | ACK P S ADDRESS RD ACK | DATA 17 P
7 bits 8 bits 7 bits 8 bits

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

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

03. SMBusO OO OO
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02 000000000 @RODOO)

03. 000000 00Odooo1100)d
gooooooon

TEMP. ROUNDED DIGITAL OUTPUT

(°C) T(E(,'\C")P : SIGN DAMTgBB'TS LsB BIT NAME FUNCTION
+130.00 +127 0 111 1111 7 ADD7
+127.00 +127 0 111 1111 (MSB)

6 ADD6
+126.50 +127 0 111 1111 5 ADDS Provide the current MAX1617
+126.00 +126 0 111 1110 slave address that was latched at
+25.25 +25 0 001 1001 : ADDA | POR (Table 8)
3 ADD3

+0.50 +1 0 000 0001 > ADD?

+0.25 +0 0 000 0000 1 ADDL

+0.00 +0 0 000 0000 0 ‘

-0.25 +0 0 000 0000 (LSB) ! Logic 1

-0.50 +0 0 000 0000

-0.75 -1 1 111 1111 go0o0ooO0ooooooooooooooooooo
-1.00 -1 1 111 1111 goodotdoooooooooooobooouooo
-25.00 -25 1 110 0111 go0dooooooobooboooooooooooa
-25.50 -25 1 110 0110 godoooooooooooboooooooooon
-54.75 -55 1 100 1001 ooo

-55.00 -55 1 100 1001 00000000000 (DXPODXNODDOODXPO
-65.00 -65 1 011 1111 GNDO )OO OODODOADCOODODOOO0000
-70.00 -65 1 011 1111 ooooU OO UODOODPOROUDO THigHUD TLow

oooobDoOO0oO0ooooooobbbooooo20
obooooO0oovoooOOoOoOOooOOoobOOooDboo
coooOooo0iacooo@2oMseodooono
oobooobOo0ooooboooobOooooooon
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(Tlow)OOODOOOOODOOODODOOO0ODOOOO
0000000000000 00000ALERTOOO
ooooooo

0000TueeD 000000000000 OO0(POR)
000000000111 11110000 0 +1270)
0000000 Towld OO0 O0OPORD O O 1100 10010
0o0O0-550000

ooboooboooo

DXPOOODODOOOOOOOOOOOOOOOOOO
000000000000000000000000
000000000000 000000000000
00000000000000000000000
000000000000 000000000000
00000000DXPOVelV(typ)D OOOOOOODO

MAXIMN

gobooooobooobboooobooooboooon
gooobooobOoobOoobDOoobDooboooooo
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000000000 0oO00ooo0oooooooo
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0000000000000 000D0O0ooooo
000000000000 000o0ooooooo
0000000000000 000D0000O0O0Ooo
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oooooooosMBusOOoooooooanQ
(oooooooobbooooooboo)yoboooo
@goopoooOoooooooooo)yooopooooo
ooooooooOooooooooooobooooan
gboobogooooboboooogon
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4. Doggooooooboobdo

0ooo 0ooo PORD [ ooo

RLTS 00h 0000 0000* 000000000000000000000000000
RRTE 01h 0000 0000* 000000000000000000000000000
RSL 02h N/A 00000000@O0000000)000000

RCL 03h 0000 0000 00000000000000000000

RCRA 04h 0000 0010 0000000000000

RLHN 05h 01111111 000O0Then0 000000000

RLLI 06h 1100 1001 000O0TewDDOOOODODOO0

RRHI 07h 0111 1111 0000The0 000000000

RRLS 08h 1100 1001 0000,w0000000000

WCA 09h N/A 00000000000000000000

WCRW 0Ah N/A 0000000000000

WLHO 0Bh N/A 0000Tuee0O0DO0O0D00000

WLLM 0Ch N/A 0000,w0000000000

WRHA 0Dh N/A 0000Thee0 000000000

WRLN OEh N/A 0000,w0000000000

OSHT OFh N/A 0000000000@O000000000000000)

*POROUODOOOOOOOOOOOOODDOOOOODOODOOOOOODOOODOODOOOOOODOOOO

gobobooooboo

SMBusO O DODDODODODODDDDOODODDDODOOO
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000000000000 0000000OooooD
00o00o0ooooooooon

gogobooooood

giddoooooooooooodEaUUMmAXaely
oobooobOooooboobobooooobooon
Ubob0obobOobobPORDO OO OOOO OOOOO O
coopOROODOOOODOOODOOM@M@OOODOOO
ooboooobOooOOo)y oooobooooooooo
gbgoodgboboooobodand
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obOo0ooobooooboooboooooobooooo
gboboboooboobobobooboobobobg
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(RUN/STOPO OO =00)000000000O00O0O0OO
gbobobooobooboboboooboobobaba
ooboobooooobooooooooooooon
gboobogodg
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ooboobooobooobooboooboooobooon

gooooobooon

O00ooO0o0oooooog@epoooooooDooOd
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ADCO0OO0OODOOobOOoobDoboooobooog
DXP-DXNO O OOOooboooboooobodaood
goopORODOOOOOOOOODODODDOOOOO
gbobdobobobobdobobobobaba
obo0oooboboooobooobooooboooooo
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s, bggobobooobbooon

googgd
POR
ooo oo 0o oo
ooo00000ALERT
7 (MSB) MASK 0 ooooooooooo
oobooobooooooonon
ooooooboooboooo
RUN/ ooooooboooooono
6 STOP 0 oooooobooooooo
ooooooboooboooo
ooooooboooooono
oooa
5-0 RFU 0 ooooooboooooo

6. boooooooobooboon

7. oogoooood

oo od od
7 BUSY oooooAbCcOOOOO0OO0OO0O0O0
(MSB) goooooooooo
« |00O0O0oooocoooooood
6 LHIGH goooooooooon
« |O0000000000O0CO0O000
5 LLOW goooooooooon
, |O0O0O00OO0ocOoooooocoooo
4 RHIGH gooooocooooon
« |0000000O0C0O000000O
3 RLOW gooooocooooon
« |0000000DO0O0OO0O00OO0DODOO
2 OPEN (D0ooooo)yoooooooo
1 RFU oooOooooOoopoooooooog)
0
(LSB) RFU oooOooooOoooooooooog)

*J00O000oopOROO0OOOOO0DOODOOOOODDOO
obooooobooooooooooobooobooooooobooo

boboooboooobOoooboobOoobooboOoDnn
O00000DO0000O0000D0OALERTODOODODOO
gobooooooooooobooobooboonn

ooboooobooobooooboooobAbDCOOODO
gobooobOooooboooboboooobooon
goodooooooouoooooooooooooa
000000000 O0OD0O0ORUN/STOPODOODOOO
oADCOODOO0OO0O0OO0OODoOOoooooooooDo
ooooooboooooobOoobOooboooboooDn
gbobooboboboboobooboboobooo
OO0O00O0DoO01s0oms(max)D 0000000

gboboobobobobooboobobobooo
oobooooooooovooooobOOoiaooooooo
gbooobooobooboobooboobooobooon
00000000 LHIGHO LLOWDO RHIGHO OO0 RLOW
gboooboobosMBusU O ODOOoooOooooOooOOd

MAXIMN

000 oooo oooooo
(Hz) (MA typU Ve = 3.3V)

00h 0.0625 30

01h 0.125 33

02h 0.25 35

03h 0.5 48

04h 1 70

05h 2 128

06h 4 225

07h 8 425

08h to

FEh RFU —

000000000000 D0OO000O0ODoOoOooo
0000000000000 D0000OPENDOOO
0000@DO0DO00D0OO0)0D00000noon
0O0000000O0O0OOPENDOOODODDODODOOALERT
0000000000000 00000O0DOOoOooO
000000000000 0O0DO0DODODOooO
ooo0oooOoOooon

oobooooTHGHOOOOOTLowoooooooo
gboobobooboobobobooboobobobg
(@ooooooooooboooooO)yooooooooo
oo UoUugo
dtddddddddddddddouuoduuugdguda
gboboboooboobobobooboobobonbag
gbobobooboboboboboboboabao
ooboooo

coboooobo

oooooooo@7nobooooooooooooo
oboobbooooooooooooooooooao
oboooooooooooooooooooooooon
goboobooooobooooooooooooon
PORO 0O 0 0O2h(0.25Hz)0 O O MAX16170 0000
obOo300oLsegboooooooooooooogs
go0ooooboooooooooo@oooooooog
ooooOo)yoooooooooooooooooo
+ 25%000

00000000010 000000 (00 125ms0O
156ms max)0 0 0000000000000 0000
A/DO0O0D00D0O000000OOORUN/STOPOOOO
00ooOoosSTBYDOODOO0OODOOooooooo
0000000000000 000oooooooo
0000000000000 0O00D0O0OD0O0O00OD
0000000000000 000oooooooo
goos8ooooooooo
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U8. RLTSUURRTED DO OOODODOOOODOOU

ooooo oooooooooo (\NCRl\jND[IDIZIDDDDDDDDDD) DFSLDTS[IDDDDRSEEI]DD

0ooo EEEEEEEE n/a(0.25Hz) 156ms max

000D SSSSSESS)DD@DDDD n/a 156ms max

. 00000000000000 a 00000000000
0oo0o (COO00OD00)

0oog 0000000 0.0625Hz 20sec

0ooo 0000000 0.125Hz 10sec

0000 00ooo00 0.25Hz Ssec

0oog 0000000 0.5Hz 2.5sec

oooo 0000000 1Hz 1.25sec

0000 00ooo00 2Hz 625ms

0oog 0000000 P 312.5ms

0ooo 0000000 8Hz 237.5ms

00000000000 | SBY0O n/a 156ms

00000000000 | RUN/STOPO OO n/a 156ms

00000000000 | 0000000000 n/a 156ms

oobooobog

SMBusO O OOOOMAXI6170000ADCODOONO
goobboooooobobooilmboooooooboo
obOoOoooboOobADDOOADDIOOOOOOODOO
oloubooooboilbboobooooobooogn
ooooooboobbOboboooooooboboobo20000
MAX16170 000000000000 @90

oooooooobpPOROOOODOOODOODODOO
oobOoooooobooooooobooooobooo
High-zOOOOOOOOOOOOODODODOOODODODOOO
gobooooooooooano

MAX16170 SMBusO O OO OO0DOO0OO0OOO0O0O0DOO
O0o0oo0ooO@Eoooooooooboooooon)o

PORO O UVLO

MAX16170 000000000000 0O0OOOODOO
0000o00oooooooooooooooooo
000000ooooooooPORODOODOOOOOVee
O00000VeeO 1.7V(typd OElectrical CharacteristicsD
0000o0)Y§Doooooooooooooooooo
O00000VecO1.75V(typ)D 00000 O0OOO
0000ooooo0ooo@vooidvVeeooooood
O000ooooOo)yDo20Vee Ooooooooono
ADCuvLOODOODOOOOoOOoUOOoOooOoDooDooo
000 (Vec=28Vtyp)U OADCOOOOOODOO

14

0o. 00000000000 O00O00
(ADDOLC 0 ADD1)

ADDO ADD1 ADDRESS
GND GND 0011 000
GND High-Z 0011 001
GND Vcec 0011 010
High-Z GND 0101 001
High-Z High-Z 0101 010
High-Z Vce 0101 011
Vcc GND 1001 100
Vce High-Z 1001 101
Vce Vce 1001 110

OO0OHigh-zOOOOOOOOOOOOOOOO0OO0O0o0o0O0
oooooooogoo

oobooooooooooao
- JO0000ODOOODOOODOOOO0

 UO0obOooboboboboboboooba
« ADCOO25HzO0 DO DOOOoOooDooooo

- J00O00OO0O0D0OONDOOODOOOOOODOOO
gboooboobooboobooooboobooboon

« TmignO0O0Towd 0000000000 O0O00O
000000000000
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B
fow | tHIGH

A
1
1
1
1
1
1
1
{

1
1
1
SMBDATA |

1 1
1 1
le— sl

tsu:sTA  tHD:STA

L

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

e

tsu:pAT tHD:DAT

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

H = LSB OF DATA CLOCKED INTO SLAVE

| = SLAVE PULLS SMBDATA LINE LOW

LTI9TXVIN

tsu:sT0 tBUF

J = ACKNOWLEDGE CLOCKED INTO MASTER

K= ACKNOWLEDGE CLOCK PULSE

L = STOP CONDITION, DATA EXECUTED BY SLAVE
M = NEW START CONDITION

4. SMBusDOOGOoGOoooonO

A B
| , . fow

I I I I I
I

[}

I I I
SMBCLKm

tHIGH

1
1
1 \
SMBDATA |

|
I
I
I
|
I I I
I I I
sl

tSU:STA  tHD:STA

: / i

A= START CONDITION

B = MSB OF ADDRESS CLOCKED INTO SLAVE
C=LSB OF ADDRESS CLOCKED INTO SLAVE
D = RAW BIT CLOCKED INTO SLAVE

tSU:DAT

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

I
I
—le—l

tsu:sto  tBUF

| = ACKNOWLEDGE CLOCK PULSE
J = STOP CONDITION
K= NEW START CONDITION

.

05. SMBusDOOooooono

gogboobooobobocPubbooobooooboa

O0o0o0oooooo0o0ooooDoO0IntelD0OOD
cPulOooboooobooobooooboooboooon
gobo0ooooboooobooooboooooo
ooooobDbbObbo2000000D0Db00000
gboooboooobosMBusDOOOOOOOOOOO
MAX1617000000000000000000000
goboooooooooooobooobooooobooocrPy
ooboo0oooobOoooobooooboooooo
00000000000O00ALERTOOO0O0OOODOO

MAXIMN

ooboooooobOooooboooooboooooo
gobooooooooboobooboooooogoo

ggooooooooooobobooboboboboood
Uo0O0OMAX16l70000000000000DOO00
oboboooooMAXiel70O00OO0OooOoooooog
gbobOooobooobooboobooooooobono
ooooooooooooboboboboboboboioooo
ooo0ooMAXIel700000000O0O00O0O00O00O0
gogoog
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/* Beginning of the header file which sets the

int NumStates = 10;

int RRTE = 1; /* 0x01,
int WCA = 9; /* 0x09,
int WCRW = 10; /* OxOA,
int RSL = 2; /* 0x02,
int WRHA = 13; /* 0x0D,
int WRLN = 14; /* OxOE,
int NoError = 0;

int Nobeody = 0;

int MAX1617Addr = 84; /* 0x54,
int InitConfig = 0; /* 0x00,
int InitConv = 7; /* 0x07,
int HighAdder = 2;

int LowSubtracter = 4;

int CellisionMask = 1; /* 0x01,
int DiodeFaultMask = 4; /* 0x04,
int TempChangeMask = 24; /* 0x18,

array State{0..NumStates] of int;

State [0] = -65 oC /* At or above
State[1] = 72 oC /* At or above
State (2] = 74 oC /* At or above
State (3] = 76 oC /* At or above
State[4] = 78 oC /* At or above
State([5] = 80 oC /* At or above
State (6] = 82 oC /* At or above
State([7] = 84 oC /* At or above
State (8] = 86 oC /* At or above
State (9} = 88 oC /* At or above
State [(10] = 127 oC /* Extra array
array ClockRate[0..NumStates) of rea
ClockRate [0] = 1.0;

ClockRate [1] = 0.875;

ClockRate [2] = 0.75;

ClockRate [3] = 0.625;

ClockRate [4] = 0.5;

ClockRate [5] = 0.375;

ClockRate [6] = 0.25;

ClockRate [7] = 0.125;

ClockRate [8] = 0;

ClockRate [9] = 0;

ClockRate [10] = 0;

/* End of the header file */

command
command
command
command
command
command

constants */

for reading
for writing
for writing
for reading
for writing
for writing

remote temp register */
configuration register */
conversion rate register =*/
status register =*/

remote THIGH limit register */
remote TLOW limit register */

default address for MAX1617, ADDO,ADDl=open */
configure MAX1617 to MASK=0 and RUN/STOP=0 */
conversion rate of 8Hz */
calculating THIGH limit */
calculating TLOW limit */

/* 20C offset for
/* 4oC offset for

mask for
mask for
mask for

this
this
this
this
this
this
thisg
this
this
this

i;

status bit that indicates collision =*/
the OPEN diode fault status bit */
RHIGH and RLOW status bits »/

temperature CPU duty cycle
temperature CPU duty cycle
temperature CPU duty cycle
temperature CPU duty cycle
temperature CPU duty cycle
temperature CPU duty cycle
temperature CPU duty cycle
temperature CPU duty cycle
temperature CPU duty cycle

temperature

is
is
is
is
is
is
is
is
is

SHUT SYSTEM OFF!
location so looping is easier */

100% */
87.5% */
75% */
62.5% */
50% */
37.5% */
25% */
12.5% */
0.0% */
*/

obob01. oOo0OO0OoO
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int Initialization()

{ int ErrorCode = NoError;

/* Test the SMBus communicaticns path to the MAX1617 by writing the configuration,
conversion rate and initjal temperature limits; if SMBus communication was unsuccessful,
power the system down. Note that the MAX1617Write procedure takes three parameters: the
command code of the register to be written, the data to write, and a pointer to the the
error code variable. If the error code variable does not equal NoError before the
execution of MAX1617Write, MAX1617Write does nothing. If the SMBus communication fails in
MAX1617Write, the error code variable is set to the type of error (for example a NACK,
i.e. MAX1617 did not acknowledge). This code assumes that the BIOS is already in thermal
state 0 (not throttling, i.e. full CPU clock rate) when the initialization routine is
executed. */

MAX1617Write (WCA, InitConfig, &ErrorcCode); /* MASK=0 and RUN/STOP=0 */
MAX1617Write (WCRW, InitConv, &ErrorCode) ; /* CONV = 8Hz */
MAX1617Write (WRLN, LowestTemp, &ErrorCode); /* TLOW = -650C */
MAX1617Write (WRHA, State([0] + HighAdder, &ErrorCode) /* THIGH = 720C */
if (ErrorCode != NoError) then {

/* Power off the system */

} /* End of if (ErrorCode ... =*/

return (ErrorCode) ;

/* After changing the conversion rate to 8Hz, the MAX1617 temperature register will not
have valid (i.e. current temperature) data for 238 milliseconds. */
} /* End of Initialization routine */

D001 00O0O0O00@O)
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int ALERT_IntHandler (}

{

int BrrorCode = NoError;
int WhoDunnit = Nobody;
int FoundState = 0;

int StatusInfo = 0;

int TempHigh;
int TempLow;

/* This interrupt handler verifies that the MAX1617 is the source of the interrupt (and

also clears the interrupt) via the SMBus Alert Response address; checks the status byte to

ensure that a temperature change did indeed cause the interrupt; reads the remote
temperature; programs a corresponding clock-throttling duty cycle, and sets up new Thigh
and Tlow limitg. */

}

ReadAlertResponse (&WhoDunnit, &ErrorCode) ;
if (WhoDunnit == MAX1617Addr) then {

MAX1617Read (RSL, &StatusInfo, &ErrcrCode);

if (((statusInfo & CollisionMask) != 0) and (ErrorCode == NoError)) then
MAX1617Read (RS8L, &Statusinfo, &ErrorCode);

if (StatusInfo & DiodeFaultMask) != 0) then {

/* Shut down system because thermal diode doesn't work */

}

else if ((StatusInfo & TempChangeMask) != 0) then {

MAX1617Read (RRTE, &TempRead, &ErrorCode) ;
while ((TempRead >= State(FoundState + 1]) and
(FoundState < (NumStates - 1)} do FoundState++;
if (FoundState == (NumStates - 1)) then {
/* Ahhhhh!!! SHUT SYSTEM OFF!!!! =*/
) .
else {
/* adjust clock duty cycle */
TempHigh = TempRead + HighAdder;
TempLow = TempRead - LowSubtracter;
MAX1617Write (WRHA, TempHigh, &Error);
MAX1617Write (WRLN, TempLow, &Error);
} /* End of if (FoundState ... */

} /* BEnd of if (((Statusinfo .. else if ... */
/* Handle local temp status bits if set */

}

else {
/* Handle cases for other interrupt sources */
} /* End of if (WhoDunnit ... */

return (ExrrorCode) ;

/* End of Alert_IntHandler interrupt handler routine */

0001 0000O0O0(@O)
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goood
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SEE

1

i

h X 45°—>| ’4»

EXCEED .006"

PER SIDE.

| AGIL}’F E;E
__HHU”HHHHH
_— <—)e) B_il _J AP
wiili CUILUJIUIU:T_J{ {
NOTES:

=il

{. D & E DO NOT INCLUDE MOLD FLASH
OR PROTRUSIONS
2. MOLD FLASH OR PROTRUSIONS NOT TO

3. HEAT SLUG DIMENSIONS X AND Y APPLY ONLY
TO 16 AND 28 LEAD POWER-QSOP PACKAGES.

4. CONTROLLING DIMENSIONS: INCHES.

INCHES MILLIMETERS

SEE VARIATIONS

SEE VARIATIONS

071 | 087 | 1803 ] 2209

DIM| MIN | MAX MIN MaX
A 061 |.068 |155 1.73

Al|.004 |[.0098 [0d02 | 0.249
A2] 055 [ 0el [ 140 155

B [.008 [ 012 |0.20 0.31

C |.0075 [ 0098 [ois1 | 0.249
D SEE_VARIATIONS

E |50 [.s57 38t [ 399

e 025 BSC 0.635 BSC

H | 230 | 244 |584 | 6.20

h |.010 of6 025 [ 041

L [016 035|041 0.89

N

X

Y

a

oc [ 8 [o s

VARIATIONS:

INCHES MILLIMETERS

MIN. MAX. MIN. MAX.| N
ID[189 [ 196 | 480 | 498 [te]anA
s|.0020 [.0070 [ 005 [0t
x[107 [ 123 | 272 | 312
D[337 [344 [856 |874 |e0[aB]
s .0500 | o550 [ 1.270 | 1397
0|.337 |.344 | 856 |874 [24]ac]
s [.0250 | 0300 | 0635/ 0.7e2
[0]386 [.393 [980 [998 |ogan]
s|.oes0 | 0300 | 0635 0762
x|271_| 287 | 688 | 7.29

VI /A X1 Vi

PROPRIETARY [NFORMATION

TITLE

APPROVAL DOCUMENT CONTROL NO.

21-0055

PACKAGE OUTLINE, GSOP, .150%, .025" LEAD

PITCH

REV

B | A

MAXIMN

QSOP.EPS

LTI9TXVIN

19
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