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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) ........cccoeviiieiiiiiiiiieiieee 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, S
or GND 4
SMBCLK 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 | 250 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 -

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 MAX1617A device temper-
ature 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
(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
g - g Vin = SQUARE WAVE APPLIED TO 8
5 | — i Ve WITH NO 0.1pF Ve CAPACITOR 5

- \ : —7 | RPN \ /

£ 10 _ e 1 7 13 9 Vin = 250mVp-

= Nl PATH=DXPTOGND = ZETEX FMMT3904 — =t ekl

1S S S REMOTE DIODE

& — & / & 6

2 0 2 0 _/k( \ 2 Viy = 250mVp-p /

= g MOTOROLA MMBT3904 g LOCAL DIODE

< { < SAMSUNG KST3904 = \ 7

B 0 B o3 Vjy = 100mVp-p

\ RANDOM REMOTE DIODE / /
PATH = DXP TO Vg (5Y) SAMPLES ‘ M /
-20 V4 | | 2 0
1 3 10 30 100 -50 0 50 100 150 50 500 5k 50k 500k 5M  50M
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(Ta = +25°C, unless otherwise noted.)

TEMPERATURE ERROR vs. TEMPERATURE ERROR vs. TEMPERATURE ERROR vs.
COMMON-MODE NOISE FREQUENCY DIFFERENTIAL-MODE NOISE FREQUENCY DIFFERENTIAL-MODE NOISE FREQUENCY
30 . ‘ 5 5 o 10 ‘ ‘ ‘ 5
ViN = SQUARE WAVE g g Vi = 10mVp-p SQUARE WAVE g
AC COUPLED TO DXN g g APPLIED TO DXP-DXN g
o Vin = 100mVp-p H o E: o Z
% 2 = g s
& £ &
i ANy
g 1 Vin= SOTVp-p % £ o
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0 A 2T = \ \ | 5
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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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= Ee / El
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OPERATING SUPPLY CURRENT
vs. CONVERSION RATE RESPONSE TO THERMAL SHOCK
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AVERAGED MEASUREMENTS 5 L — g
400 E 100 — E
=
2 &
Z a0 g s
g 2
3 =
> o
= 200 £ 50
% / =
100 // 25
T 16-QSOP IMMERSED
IN +115°C FLUORINERT BATH
0 0 L L L
0 006250125 025 05 1 2 8 2 0 4 6§ 8 10
CONVERSION RATE (H2) TIME (sec)
0000000000 00O0000o0o0oooooon
MAXIV 5

VLTI9TXVIN



MAX1617A

oooo/aoonoonnon

SMBusO OOoooooooonn

good
od oog ooo
1,509,
13 16 N.C. ooooooooooooooooooOobocoooobOobooOooooobo
2 Vee oooooo@vossvooauroOOOOOGNDOOOOOOOOOOOOOOOOOOOOOO
oboozooo0iooooooOoOoOoOooooboooOoOoOoOoOoOoOoOoOonn
ooooOoOO0oO0o0o0o0o0ooooboA/DOOODOOOOOOO0DOOOOODXPOOOOOOOOOOO
3 DXP gobobooboooooboooooooobcOoooOobOboOoODXpODXNODOOOOOOOOOOOOOO
obooboO0oO02zz00pF00000O0DXPODXNOOOOOOOOOODO
A/DODO0OO0O0O0O0O0O0O00000ODXNOOOOOO0OO0OO00O00D00000000000000O0
4 DXN
oooo
6 ADD1 SMBusO OO OO0O0O0@8LDADDODDADDIOIONOOONOOOOOOOOOOOOOOOOOODOO
ooo0oooooooooooGopF )Y O OoOooooooooooooooooooooooooo
7,8 GND oooo
10 ADDO SMBusO OO OGOoOoOooooo
11 ALERT SMBusO OO O(@UOO0)hOooOoOoooOoooo
12 SMBDATA | SMBusO 00000000 /0000000000O0
14 SMBCLK | SMBusO O OQOGOoOQOOooQ
15 STRY goooooooooobooooooobooooooboooooooodgooooooooooooaoo
go0ooobo0o =g0o0oooboo0o0oo0ooDbb =000ooo
oo goboobooooobooooooooooooon

MAX1617A0 00000000000 OO0OOO
oooooooooooobooboooboowooooo
goodooooooouoooooooooooooo
obOOopCOOOOOOOOOOOoOOOoDOOO0ODbOOn
oboooobDoo(PO)bomooooooon
oboobOsMBusOOOOOOOOOOOOOOO
SMBusO OO OOOOOOooOOOooOoOoQao

ooooooOoooooosoooooooA/DOO
OO0OADC)DOOMAXI6A7A0 00000000
oooobooooooobAbCOSMBusO O OO OO0
O000O00o0O0o00ooOo0ooDbDoO@yoADCOO
ooooooo20000ooooooooooobooon
40000/00000000000D0000000OO
gboooooooboooon

ADCOODOOOODoDOO

ADCO 000000 60msttyp)D 0000000000
00000000000000000000000

gbobobooobooboboboooboobobaoba
oooboocoobOoooooooooobooon
(oooooOooopooOgooooooooo)yooo
obooobOobobooooobOoboboooo200
gbooboobioboooboooboobooboo
obO0oooboooobooobooooooooaon
gbooboboobooboboboooboobobonbg
O000O0000O000b0o00b0O00bDXpPO DXN
gboboooboo

DXNOOODOOOODOOoOOoooooooooono.esvy
gooobbboooooobbooooooobbbooog
(/Dyoooooooooooooooooooooo
OO0D00ODXP-DXNOUODOOODDOOODO0.25v0 0.95v
god

goobobob0oooooooboobobbooooooaa
O000+1/200000000000000C DXP-DXN
gzoopywvdooooboooooooooooiboogn
goooan

MAXI N




Ooooo/ooononnnn
SMBusO OOOooooonoonn

MAX1617A

v
H3LSI9 SSIHAQY \_ 00T T000 = AQY IAVS Iq s b
ISNOASTY 14TV VIA Q3103135
4 e
HILSIOM (1¥007) (310M3Y)
314 NOIS¥IANOD HOLYHYAINOD TVLIOIA HOLYAYAINOD TVLIOIA
8 8
¥31S1934 31A9 (M1 1¥007) (M1 310WFY)
° NOILY4N9IINOD QIOHSIUHL FUNLYHIANIL-MOT QIOHSTUHL FUNLYHIANIL-MOT
(HOH ¢ HOIH
L /| 1 ¥007) (HIHL 3]0NTY)
0| (IHSIORIUAISALILS g QTTOHSTHL FUNLYHIINAL-HOIH TIOHSHL TN LY43dNAL-HOIH
H3LSI9 (X3ANI) H3LSI9 VIVA ¢ H3LSI9 VIVA
LA ONVWINOD g|  TNLv¥3dWALTYD07 TUN1VHIANIL ILOWIY
®
1nv4 —
8 8 3000
M Qv ) N9
Wo01
NT08NS . ;
21901
YL1vVaans SNANS 7JOHLNOD aoav + i NXQ
310N _
.
J[+ dxa
L
4300930 Xan
ss3yaav 4
taav | oaav|  Agls VZI9IXYWN O
WwWiXviw

ooooooooooood

O1.

MAXIMN



MAX1617A

oooo/aoonoonnon

SMBusO OOoooooooonn

ADOOOOOOO

oooooDbbOOO0O0OOoOoOooo@oooDoDbbDbOOonoo
oooo0ooooooooooo)yoooooooo
oboboooobooooOooobOoobOoobooooboooDn
googooboobooboosusybgonogoonod
oobooobOoooobooobobooooobooon
gbobgobAbDCOObOO0booboboobooboobon
ubgobodbogboood

gogbooooobogoo

gbobooboboboboooobobooooo
gboboboboobooboobodobilbnbaood
gobooobooooboooboboooobooboooon
Ub0OMAXI61l7A0 00000000000 OOOO
cpuOO0ooOoOOoobOOoOoOoOoobobooboooon
gbogoobooood

gooooboobobooooooooooobbobobooooooo
cooooooOooooooooooooA/DOOOn
goooooObOO0OO00000o0oooonnaopAd
gooo2svO0oooooooooboooboon
oobooobOo0ooooboooboboooobooon
obOo0oOooo0oboobDOgiloopAdOO5vVOOOOO
obobobOobobobOoboboobobobo
ooboo0oboooobooooboooooooo
oobooobooooobooboooboooobooondaooQ
ooooboooooooobooooooobooooo@o
o+500+150)0 000000000000 0000O
gobooobooobooovBeOOoooOoOOoOoO
oooooon

O00000D0DO0000000000Fenwal Electronics
0 0500-32BTO2-0000 000000000 OO0OONO
000D00bODoOO0O0oOoDOoo0oooOooooOooooa
dooDddooOo0oooOoooooooooooog
0 O (Fenwal Inc., Milford, MA, 508-478-6000)0]

gogboooobbogooo

obobooobooOMAXIe1l7A0 00000O0OOOO
gboobooooobolenooqQsopPOObOnOnO
gboooboooobbobdlaotobog+1oo000n
oob0ooMAXle17A0000000+XA0D0000O
oooobooooDboDbDbOs000o01220000000
ooooooosorz3aooooooooooon
gogoooooooooooooooooooooo
oobooobOoooobooooboooooboooon
goboboooboboboboooobobooooo
ubooooboobogn

1. bggobobooobboooobn

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

gooooooooOooooooooOo@OoOoOooOooon
00)oooooooooooooo

000000000 000000000000oooooo
000000000000 00D000D00000000
0000000000000 000oooooooo
000000000000000000D0DOALERT
0000000000000 0000000nooooo
0000000008HzOALERTO AmAD OO OODO
O0000000000OVeex450uA0 0.4V x 1mA
00000000000000000J-A0D 1500 /MW
000000O00OVee=5v000000000000
00000000000 000000000o0o0oonon

dr = 2.7mW x 1500 /W = 0.40

obooobobooooboooboooooboooon
ooboooboooooooo

ADCOODOOnO

ADCOOO0D0OO0OO0DDOO0O60HzZ/120Hz0 00000
obobooooboooobooooboooooobooooo
ooooocoobOooooooooooboooon
oobooobboooboooooooooooooooon
oobooboooooboooooooooooooon
oobooobbooooboooooooooooooooon
oobOoobooboooboobOooon

OODEMIDOODODXPO ODXNO O O 2200pF0 O
obO0ooooboooobooobOooooobooooao
00000000000 00D0O3300pFmax)0 000
Oobo0oobooboobo3300pFdoooooon
goddddoodoo0oooooooooooogo
ooboooboog

ObOoobO0oOooboooboooADCOOODOOD
obOb0oooobooooboooobooooobooooao
goboooboboooobbooobbo+Adn+1od
Oo@E@oooooooooo)o

MAXI N




Ooooo/ooononnnn

SMBusO OOOooooonoonn

gobobooooboon

10MAX1617A000000000000000000
00000000000000000000000
0000000000000000000010cmd
20cmtyp)] D0 000000000CRTOOO000
00000000000ISA/PCIOD)I00000
000000000000000000000

20DXP-DXNO O OOCRTOOOOOOCOOOOOO
goooobooboobbooboobooooboo
gbboobooboaobboooboabooabo

gboboooboo+s0bgooooooooooobo

ugbgbooobooboooboaboboooo

3aUDXpPOOOOODXNODOODOODOODOOOOOO
oboboo+12vpcOO0Ooooooooooog
gbooooooooobobobooooobooog
gbobobooobboobbooboaobpXxphOanoo
gobozoMQUOOooooooooooo+soaoo
gboooon

A0 DXP-DXNO O OOO0OO0OO0DOOO0OO0D0OOD0OOD GND
cooooooo@2uoooooooooog
gbooooooooobobobooooooog
ooooooooo

500/00000000000000000000O0O
obooooooooobobobooooobooog
oood

el0U0D00000OoOooDXPOOODXNOOODOO
gbooooooooobobobooooooog
gboboobooboooboboooboobooaboo
ooooooooooooooosuw/hobooog
0000+ 00000oooooononbD bXP-DXN
gbOoboozoopyvOoooooooooonooono
gbobooobobooooboboon

7Z00000000000000000000000
goooobobobobbobobboboooooooon
gz20b000000o0co.2smmbboonooooon
oooooooboooo@uooobooooboooo
coooooooooo)yoooooooooooo
gboobooood

siO00EMIOOOOOODOOOOOOOOOOODOO
gooooboobbbboooooooooooo
DXP-DXNOOOOO4O4OOooOOOooooaooo
goooooooooooooooboooemMmogd
uboooaogn

gobobooobboobboonoboon

« MAX1617A0 000000000 O0O0O00OCO0OO0
oood

MAXIMN

GND

10 MILS_| DXP
10 MILS—| DXN

GND

|—10 MILS

|_MINIMUM
|—10 MILS

02 00ODXP/DXNOOOOOOOOOO
- J000DOD0DHI2VOO)YODODODOODOOOOO

- JO0ODOO0OOODOOOODOOOCRTOOOOOOO
ooo

- J0000OO0OOOOOODOOODOODOO
- DO00O0bOObOO0ObOObOobOOObOobOOonOnOa

gooobooooDXpOODXNOODOOOOOUOGND
ooooooooo

MAX1617A0 000000000000 O.1pFO
VocOOOoOooooooooooooooo

- JO000LDDOO0OO0DDOOODVcD DD O200Q
oooooooooo@Eoooooooooo)o

goboooboooboooobooa

0000000000 020ecmO0000000000
000000000000000000000000
0000000000000000000000000
1.8md3.6mityp) D0 00000000000000
000000000000000000000000
0000000000000000000000000
000000000 OBelden84510 0000000
0D003omO0000000000000000000
O0O00O0DXPOODXNOOOOOODOO OO GNDD
000000000000000000000000
00000000000000

DX OOOoobooooboooboboooboooaon
ooooobOOo@Eoooooooboo)y—ooooo
gt oUugo

oobooooboo2zzoopF00O0O0Ooooooooan

gboobooooboboooobobobo

oobooooooooooooooOoOOODODODOOIQ
O0bD0oO0bDo0DOo+120000000000O

ooboooobooon

0000000000ADCOO0OO0OO0OOOOOoO
00010pA0 000000000000 D0O000000
000STBYD OOUOOOO0OOO0O0O0O00ooooooo
0000000000000 RUN/STOPOOOOODO

9

VLII9TXVIN



MAX1617A

oooo/aoonoonnon

SMBusO OOoooooooonn

gogoooooooooooooooooooooo
ddodododoodooooooooooooooooo
gboboooboobobobooosvBOODOODOO
oobooobOooooboobobooooobooon
gobobobobobobobobobobgoobo
uboboobdobobobooodoboboooao
goooood

ugodououooouuuouououaooooaoooo
gobobOsSMBusOOODODOOOOODODOOOOODOO
cooooOoo@Euooooooooo)yooooooo
O0000O0DO0O0OO0OO0ORUN/STOPODOOOODO
obOobooo0ooO0ooooooooonognMAXI617A
O0000oA/DOO000DO0ODO0O0O0000DO0OD

STBYOUOOODOOODO0ODO0ODO0OOO0OoooO
0000000000000 00000000000
0000000000000 SUSTAT#0000OO
00o0o0o0oo0oooooooo

STBYOOUOOODOO0OODO0O0ODO0O0ODO0OODOOoooO
00000000000000000000oooon
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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 QOO
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02 000000000 @RODOO)

03. 000000 00Odooo1100)d

ROUNDED DIGITAL OUTPUT ooboooooo
TE\CA)P' TEMP. DATA BITS BIT NAME FUNCTION
(C) SIGN MSB LSB -
+130.00 +127 0 111 1111 (MSB) ADD7
+127.00 +127 0 111 1111 6 ADDG
+126.50 +127 0 111 1111 5 ADD5 Provide the current MAX1617A
slave address that was latched at

+126.00 +126 0 111 1110 4 ADD4 POR (Table 8)
+25.25 +25 0 001 1001 3 ADD3

+0.50 +1 0 000 0001 2 ADD2

+0.25 0 000 0000 1 ADD1

0.00 0 000 0000 0 -

v (LSB) 1 Logic 1

-0.25 0 000 0000

-0.50 0 000 0000

o075 x) n i1 T 00000000000000000000000000

00 . n 11 1111 0000000000000 000000000000
25.00 25 1 110 0111 godoo0obooooooooooooboouooooono
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4. Doggooooooboobdo

REGISTER COMMAND POR STATE FUNCTION

RLTS 00h 0000 0000* Read local temperature: returns latest temperature
RRTE 01h 0000 0000* Read remote temperature: returns latest temperature
RSL 02h N/A Read status byte (flags, busy signal)
RCL 03h 0000 0000 Read configuration byte

RCRA 04h 0000 0010 Read conversion rate byte

RLHN 05h 0111 1111 Read local THIGH limit
RLLI 06h 1100 1001 Read local TLow limit

RRHI 07h 0111 1111 Read remote THIGH limit

RRLS 08h 1100 1001 Read remote TLow limit

WCA 09h N/A Write configuration byte

WCRW 0Ah N/A Write conversion rate byte

WLHO 0Bh N/A Write local THIGH limit

WLLM 0Ch N/A Write local TLow limit

WRHA 0Dh N/A Write remote THIGH limit

WRLN OEh N/A Write remote TLow limit

OSHT OFh N/A One-shot command (use send-byte format)

SPOR FCh N/A Write software POR

MFGID FEh 0100 1101 Read manufacturer ID code

DEVID FFh 00000001 Read device ID code

*PORUODOOCOOOOOOOCOOOOODOOOOOOOOCOOOODOCOOOOODOOOOOOOOOO
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s, dggobobuoggbbooon

gogod
POR
BIT NAME STATE FUNCTION

7 (MSB) MASK 0 Masks all ALI_ERT inter-
rupts when high.
Standby mode control
bit. If high, the device
immediately stops con-

RUN/ .

6 STOP 0 verting and enters stand-
by mode. If low, the
device converts in either
one-shot or timer mode.

5-0 RFU 0 Reserved for future use

6. booooooooboobooon

7. ooooobooood

BIT NAME FUNCTION
7 BUSY A high indicates that the ADC is busy
(MSB) converting.
A high indicates that the local high-
*
6 LHIGH temperature alarm has activated.
A high indicates that the local low-
k3
5 LLOW temperature alarm has activated.
4 RHIGH* A high indicates that the remote high-
temperature alarm has activated.
A high indicates that the remote low-
%
3 RLOW temperature alarm has activated.
2 OPEN* A high indicates a remote-diode conti-
nuity (open-circuit) fault.
1 RFU Reserved for future use (returns 0)
(LgB) RFU Reserved for future use (returns 0)

*Ooo0o00000opPORODOOOO0OOOCOOODOOOOOO
goooooooooooooooobooboooooobo

gobooooobooboon

000000000000 @e000noooooog
000000000000 00DO0O0DOO0DOODO
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000000000000 DO0ODOO0ODO0ODOOoOonDO
O00D0O00D0O0D0D0O0O0O0OOALERTOODOOODO
0000000000000 00000O0OO0oOoono

000000 TuenD 0000 T owdOD000D000
0000000000 000000000000000
(000000000000000) 0000000000
00000000000 00000000000000
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CONVERSION AVERAGE SUPPLY
DATA RATE CURRENT
(Hz) (HA typ, at Vcc =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 —

dddddddddddddoooououoouogo
oooooooooboooooooboooooooo
gboboboooboobobobooobooboboba
ooboooboog

goooogn

oooooooo(@»7nuooooooooooooog
oobooboooooboooooooooooooon
gotdddddodooddooooooooooogo
obOo0oooObooooboooobooobooooooaon
PORO O O 0O2h(0.25Hz)0 0 O MAX1617A0 00O 0O
oooO3ogLssOoOoOoOOO0OOoOooooooooDn
5000000000 0O00oboobo@uooooooog
ooooOo)yoooooooooooooooooo
oobo+x25%000

00000000010 000000(@0125ms000
156ms)0 00 0000000000000000A/D
00000000 DDO0000RUN/STOPOOOO
00o0oo0osSTBYDUODOODODODOODOOoOoooo
000000000000 0OO0DODODOODOoOO
0000000000000 0D00D00oO0oooo
0000000000000 000o(@s8)n

goooooooomgoo

oboobOoooombooobooz200oroMogonon
Oooooo(@auooompoooooooabhod
ooooobooooooooooooMmAScigono
Oo0oooOoompooooooboahooooooon
OooMAXIel7A0 0000000000 OO08000
READ BYTED 0O O 0O O READ WORD 160 0 [0 SMBus
ooo0ObOO0000ooooooOobooooooooon
Oo0o0oOoobooOooboOoboooboohoooonon
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U8. RLTSUURRTED DO OOODODOOOODOOU

NEW CONVERSION RATE

TIME UNTIL RLTS AND RRTE

OPERATING MODE CONVERSION INITIATED BY: (CHANGED VIA WRITE TO ARE UPDATED
WCRW)

Auto-Convert Power-on reset n/a (0.25Hz) 156ms max

Auto-Convert 1-shot command, while idling n/a 156ms max

between automatic conversions

Auto-Convert

1-shot command that occurs
during a conversion

n/a

When current conversion is
complete (1-shot is ignored)

Auto-Convert Rate timer 0.0625Hz 20sec
Auto-Convert Rate timer 0.125Hz 10sec
Auto-Convert Rate timer 0.25Hz 5sec
Auto-Convert Rate timer 0.5Hz 2.5sec
Auto-Convert Rate timer 1Hz 1.25sec
Auto-Convert Rate timer 2Hz 625ms
Auto-Convert Rate timer 4Hz 312.5ms
Auto-Convert Rate timer 8Hz 237.5ms
Hardware Standby STBY pin n/a 156ms
Software Standby RUN/STOP bit n/a 156ms
Software Standby 1-shot command n/a 156ms

gogoogoog

SMBusU OO O0O0MAX1I617A0 D0 0OADCOOONO
gooObooooobobObbooooilanooooobobooooobooo
ooooooooooAbDDOOADDAIO O DOOOO0O0d
ojbobOb0OboOo0oobilnbobooooooobooboOogoo
Ob00oo00o0oDO0ob0bOO0onDO020000MAXLI617A0
OO0oo0ooDooooooooooog@mon

gobOoooobDOoPORODOSPOROOODOOOOODOOO
ooboooobOooooooboooobOboooocooon
OO0oO0oOooOdbo@MHigh-z) DOoOoOooOoooo
obooooooooobooboooboooooobooon

MAX1617A0 0SMBusO OO0 DOOO00OOO0O0OOOOO
Oo00o0oo0oooO@Eooooooobooooooooo)o

PORO O UVLO

MAX1617A0 000000000000 O0OOOO0OO
O0o0000o0o0o0oooooDOooooooooooo
000000o0ooooDoPORODOODOOODOOVeeO
O0000VeeD 1.7V(typO CElectrical CharacteristicsO
00000y oooouoooooooooooooo
O00000VecO 1. 75V(typ)D 00000 OOODO
00000ooooo0ooo@voiidVeeOoooood
O00000000)Y DOo20VecOOOOODO(ADC
vvLooooooo)yoooooooooooooogd
(Vec=28Vtyp) U OADCOODOOOODODOO

SspOROUOOOOOPORODOOOOOOOOOOOO
oboboboboMAXIe17A0 0000000000
O000000D0O000OCOMMAND =FChO SEND
BYTEDOODODOOOOOOODODODDODDDDODOO
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0o. 00000000000 O00O0
(ADDOLC 0 ADD1)

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

OO00OHigh-zOOOOOOOOOOOOOOOOOooOoooOo
oooooooodooo

gopbopPORODDOOOODOOODDOOODODOADDODADDL
dddddooooooooooooouoooooo
MAX1617A0 0 0000000000000 MmMO
ubobooobooooboooboobbooooobod
SspOROOOOO0OO0OO0O0O10OusOOOODOOODO

oobooooooooooan
- JO00O0ODOOO0ODOOODOOODOO

- DOO00OODLOOOO0OOOOObOODbOn
« ADCUO.25HzO O OO0 onooouoooooaon

- DOOO0OODDOOKWDODOOOOODODOOOOO
gobooboboobooboboobooobooobo

« TignO0 O Tow0 0000000000 O0DO00O
000000000000
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B
fow | tHIGH

A
1
1
1
1
1
1
1
{

1
1
1
SMBDATA 1

1 1
1 1
le— sl

tsu: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

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

tsu:sT0 tBUF

J = ACKNOWLEDGE CLOCKED INTO MASTER

K= ACKNOWLEDGE CLOCK PULSE

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

4. SMBusDOOGoooooo

| fLow . tHIGH
e e

1
1
1 \
SMBDATA |

I I
I I
—ple—!

SUSTA  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

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

H = LSB OF DATA CLOCKED INTO MASTER

tsusto  BUF

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

0S. SMBusO OO ogooono

MAXIMN
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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% */
*/

obdb01. 0000000
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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, &ErrorCode);
MAX1617Write (WCRW, InitConv, &ErrorCode) ; /* CONV = 8Hz */
MAX1617Write (WRLN, LowestTemp, &ErrorCode); /* TLOW = -650C */
MAX1617Write (WRHA, State([0] + HighAdder, &ErrorCode) /* THIGH = 720C */

/* MASK=0 and RUN/STOP=0 +*/

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 */

0001 0O0O0OO0O0O@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 0000000 @O)
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