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TOP VIEW
aoood
Part Number Package NS Package Transport
Marking Number Media
LM89CIMM T15C MUAOBA (MSOP-8) 1000 Units onTape and Reel
LM89-1CIMM T19C MUAO8A (MSOP-8) 1000 Units onTape and Reel
LM83CIMMX T15C MUAO8A (MSOP-8) 3500 Units on Tape and Reel
LM89-1CIMMX T19C MUAOQO8A (MSOP-8) 3500 Units on Tape and Reel
LM89CIM LM89CIM MO8A (SOIC-8) 95 Units in Rail
LM89-1CIM LM89-1CIM MO8A (SOIC-8) 95 Units in Rail
LM89CIMX LM89CIM MO8A (SOIC-8) 2500 Units on Tape and Reel
LM89-1CIMX LM89-1CIM MO8A (SOIC-8) 2500 Units on Tape and Reel
ooood
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Parameter Conditions Typical Limits Units
(Note 6) (Note 7) (Limit)
Temperature Error Using Local Diode Ta = +25°C to +125°C, (Note 8) +1 *3 °C (max)
Temperature Error Using Remote Diode of Tp=+30C Tp = +80°C +0.75 °C (max)
0.13 micron Pentium 4 with typical non-ideality
of 1.0021 and series R= 3.64€2. For other Ta=+30Cto To = +60°C *1 'C (max)
processors email +50°C to +100°C
hardwa_re.monitor.team@nsc.com Tr=+0Cto Ty = +25°C 3 “C (max)
to obtain the latest data. (Tp is the Remote +85°C to +125°C
Diode Junction Temperature)
Remote Diode Measurement Resolution 11 Bits
0.125 ‘C
Local Diode Measurement Resolution 8 Bits
1 'C
Conversion Time of All Temperatures at the (Note 10) 31.25 34.4 ms (max)
Fastest Setting
Quiescent Current (Note 9) SMBus Inactive, 16Hz conversion 0.8 1.7 mA (max)
rate
Shutdown 315 HA
D- Source Voltage 0.7 Vv
Diode Source Current (D+ - D-)=+ 0.65V; high level 160 315 HA (max)
110 HA (min)
Low level 13 20 A (max)
7 HA (min)
ALERT and T_CRIT_A Output Saturation lout = 6.0 mA 0.4 V (max)
Voltage
Power-On Reset Threshold Measure on Vi input, falling 24 V (max)
edge 1.8 V (min)
Local and Remote HIGH Default Temperature | (Note 11) +70 °C
settings
Local and Remote LOW Default Temperature | (Note 11) 0 ‘C
settings
Local T_CRIT Default Temperature Setting (Note 11) +85 C
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Parameter Conditions Typical Limits Units
(Note 6) (Note 7) (Limit)
Remote T_CRIT Default Temperature Setting (Note 11) +110 ‘C

ooooooooo
DIGITAL DC #4

000000000000000Vpp OO 3.0Vpe 00 3.6Vpe 00000000000 KXPREDIVISYMEE T, =Ty =Tun

STp < Tyax Ibt->TEAIOOD000D0 0000000 T,0 T,00 25000000000000

Symbol Parameter Conditions Typical Limits Units
(Note 6) (Note 7) (Limit)
SMBData, SMBCLK INPUTS
Vineny Logical “1” Input Voltage 2.1 V (min)
Vineo) Logical “0”Input Voltage 0.8 V (max)
VingHysT) SMBData and SMBCLK Digital 400 mV
Input Hysteresis
hingry Logical “1” Input Current Vin = Voo 0.005 +10 HA (max)
Iino) Logical “0” Input Current Vn=0V -0.005 +10 HA (max)
Cin Input Capacitance 5 pF
ALL DIGITAL OUTPUTS
lon High Level Output Current Vou = Voo 10 HA (max)
Voo SMBus Low Level Output Voltage | I, = 4mA 0.4 V (max)
loL = 6mA 0.6
SMBus T4 - RAvF U7t

00000000000000 Vpp OO 3.0Vpe 00 3.6Vpc0C, O 80pF(0 0000 )I0O000 00000 OAXFERREOUSY
MEEXTA=Ty=Tyn = Ta = Tpax IThf=>TEBAID0 MOO00000000000 T,O0 T,00 25000000000000
LM89 000000000000 000000000 SMBus(version 2.0) 0 0000 0000000000000000000000
0000000000 SMBCLK OO0 SMBData 0 0000000000000 00000000O000000000 SMBus 0000

booboooooooooooboooooo

Symbol Parameter Conditions Typical Limits Units
(Note 6) (Note 7) (Limit)
fsme SMBus Clock Frequency 100 kHz (max)
10 kHz (min)
tiow SMBus Clock Low Time from V yymax to 4.7 ys (min)
Vin(oymax 25 ms (max)
thigH SMBus Clock High Time from Vy)min to Viy¢qmin 4.0 ps (min)
tr.smB SMBus Rise Time (Note 12) 1 ps (max)
te smB SMBus Fall Time (Note 13) 0.3 ps (max)
tor Output Fall Time C, = 400pF, 250 ns (max)
lo = 3mA, (Note 13)
trmeour | SMBData and SMBCLK Time Low for 25 ms (min)
Reset of Serial Interface (Note 14) 35 ms (max)
tsu.paT Data In Setup Time to SMBCLK High 250 ns (min)
tho.paT Data Out Stable after SMBCLK Low 300 ns (min)
900 ns (max)
tho:sTA Start Condition SMBData Low to SMBCLK 100 ns (min)
Low (Start condition hold before the first
clock falling edge)
tsu.sto Stop Condition SMBCLK High to SMBData 100 ns (min)
Low (Stop Condition Setup)
tsu.sTa SMBus Repeated Start-Condition Setup 0.6 ps (min)
Time, SMBCLK High to SMBData Low
taur SMBus Free Time Between Stop and Start 1.3 us (min)
Conditions
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Note1: DODOODODDO00DOD00O00ODDDOOODOONONONOOODOOOOODDODO00OODOO0O0O0O0ONDO0ONN00ODDDOOODOn
0000000D000000000
Note2: 000000000000 (VODODODDOODDODOO (VyO GNDOOO VO Vpp)OOOOODODODOO SmAODODOODOOOOO
oooooa
IM8$9 OO OO0 D000000000000000000 ESDO000000000000000000D30000000Og65vO00DbOo00
0DOOO0D0O0D00000ODO0DO0DIODODOODONDN000DNONONDONO0ON0000000 SmVOO0O0000000000000000
0ooo00o0oooooa
Pin Name PIN # D1 D2 D3 D4 D5 D6 D7 R1 SNP ESD CLAMP
Voo 1 X
D+ 2 X X X X X X
D- 3 X X X X X X
T_CRIT_A 4 X X
ALERT 6 X X
SMBData 7 X X X
SMBCLK 8 X
Note: * x” 0000000000000000000O
FIGURE 1. ESD Protection Input Structure
Note3d: 0000000000000 O0OOCOODOOOOOOOOOOOOOOO http:/www.national.com/packaging/” 00 00000000
Note4: O0000CODODODI100pF 00000000000D 1.5QO0O0000000000000 0000000000OOO200pF 0000000000
goo0oooooooooo
Note5: 2000000000000 C000D000000000D0000O0OODOODODO0OO000
0 SOIC-80 1680 /W
0 MSOP-80 2100 /W
Note6: 000 (Typica) 0T, 0 2500000000000000000
Note7: OO0 OOO00D DO0D000000O0ODOOO0O0OO000 AOQLOOOO00O0000OO
Note8: 0000000000000 O0DO0OOO0O00000000000O0O00000C0O0O0O0OOOOOODDDO0O0O000000N.teS)OOO00
000000000000 0000000
Note9: 0OO0O0OO0OCOOO SMBusOOOOOOOOOOOOOOOODOOOO
Note10: 0000000000000 D000ODDOD000000000000O00000000000000LMS9000000000000000000
00000 (0000000000000D00000000000000)0
Note 11: DO00O0DCOCDOOOO0O0DOOOOODOO
Note12: 00000000000 (Vymaxd 0.15V)00 (Viygymind 0.15V) 00 0000000000000
Note13: 00OO0DO0O0OOO(ViyyminD 0.15V)00 (Viyymin0 0.15V) 00 0000000000000
Note 14: SMBDataJ0 0 SMBCLK 0000 trpypoyr 0000 LOWDO O ODOOOLMS9 000 SMBus 00 000000000000 O SMBData 0 000
0 SMBCLK 0 0 00000000000000000000O0
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FIGURE 2. Conversion Rate Effect on Power Supply
Current
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FIGURE 4. ALERT Output as an Interrupt Temperature
Response Diagram
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FIGURE 6. T_CRIT_A Temperature Response Diagram
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6. DOOOOTCRITOOOOOOOODOOROODOO8OOOO

7. 00000 T CRITOODDOOODOOOOOOO 11o0O0DO

8. 0000000000 HIGHO 0000000000000 700
goo

9. DOoOO00Oooboo Low 0O0O0Oooooooootoo oo
ooo

10. [DOOOOCODOOOOODOOO0 00000080 oohd
0MOOO000000000CALERT O O O SMBusALERT
gooooo

11. [0 000000000 00000000 shOoOoOooo0oo
l60 /0000000

1.5 SMBus />271—X

LM89 O0OSMBus 0 00000000 OCOOO0O0O0OOOOO
SMBCLK 000000000 00000 SMBDataOOOO O OO
ooooboobobooooooo LM8 O SMBCLK 00000
ooooobooooooOoobobboobbobooobcboooon
obo0O0OSMBus 000000 LMD 70MI00O0O0OOO
goobooooooboooooo Ae00O A0 0Oomuooaog
oooobooboooboobbooboobboooboooboooood
O00LMSYO LMR9-1 0 SMBus U000 O00000O0O0ODOO
ooboo

Version A6 | A5 A4 A3 | A2 | At A0
LM89 1 0 0 1 1 0 0
LM89-1 1 0 0 1 1 0 1
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LM89

1.00000 (ooo)

1.600000000000

oooobooo[bboooobooooo jooo (oobob ooo
uo jboboooobooo obobooobooogon (T_CRITO
LOWOHIGH)OOOOOOOO0O /0000000000

goboooooobobobooboo nomoooooLss
(oooomH)ooa2sOb0O00OO0bO20000000000
200 80M000bobo000000dle0MI00BbOOOO
oooooooooooo

Temperature Digital Output
Binary Hex

+125°C 0111 1101 0000 0000 7D00h
+25°C 0001 1001 0000 0000 1900h
+1°C 0000 0001 0000 0000 0100h
+0.125°C 0000 0000 0010 0000 0020h
0°C 0000 0000 0000 0000 0000h
-0.125°C 1111 1111 1110 0000 FFEOh
-1°C 1111 1111 0000 0000 FFOOh
-25°C 1110 0111 0000 0000 E700h
-55°C 1100 1001 0000 0000 C900h

ooooobooogsomuooooLLse(oooom)o 1o
goooo2000000

Temperature Digital Output

Binary Hex

+125°C 0111 1101 7Dh
+25°C 0001 1001 19h
+1°C 0000 0001 0t1h
o°C 0000 0000 00h
-1°C 1111 1111 FFh
-25°C 1110 0111 E7h
-55°C 1100 1001 C9h

1.74—ToRL1o A

SMBDatal0 ALERT 000 T_CRIT A 000000000000
00000000000000000000000000000
00000000000000000000000000000
00000000 0High 000000000000000000
000000000000000000000000000000
00000 O00000000000000000000000LM89
000000000000000000000000000
00000002.1v0 HIGHOOOO OOO000000 000
0000MM 0000 3.0V0000 LM860 High Level Output
Current 1 00000000000 82Q(50)000 88.7kQ
(10)00000 O

1.8 ¥4+ —EERH

LM$9 0000000000000 00000000000000
DOOOO Vpp, 0000000000000 00[00000
00000 10 HIGH OO0 (RTHB) OO 12700 0LOW O
(RTLB)OD 00000000000

[0000000000]0 OPENOM (D2)0 "1" 000000
0000000[0000T CRITOO00 J(RCS) 0 127000
0000000000 0ALERTO000 T CRITOO000O0
O00000OOCOALERTOOOT CRIT ADDOO OO LOW
00000 000 [0000 HIGH 0 0000000000 10 HIGH
000 (RHSHB) O 12700 0000000000 O CALERTO

pgooooobobbobbOo0 ALERT 00OO0O0OO0O0O000O0O0O0O
00 OPENUMO ALERT O O OOO0ODOOOOOCOOOOO

DOO 000000000 00000 DOODON0ON000000O
(0000000000 |0 HIGH OO (RTHB) O 00 1280 (1000
0000) 0 D00 [0000000000 10 OPENDLD (D2) 00
0000000 12800000000000000LM89000
000000000000000000000000000000
0000000000000000000000 [0000 LOW
00000000000 10 HIGH 00 (RLSHB) 00 128 0000
0000 ALERT 0000D000000000000000000
00 ALERT 0 0 0000000000

oooooboboooco0oob (OOob LMe400 )oom
ooooooooooobbbo obOoboooooOOooooooo
ooooboooMe OO OOOOO0O000o00o00o ood
oooooobooboobooobobobooobbobobOooDo

1.9 LM89 LMDiEfE

LM89 0000000000 [OO0b00ob0obo jo0ooooo
000 O0o0oboooobooboono (obboooboo 10 "eotd
goooogooboooobbo jobbooooooooo oo
obooooob jboooooobooboboooboobooooo
oooooooobboobboobboo4000000000000
ooo

gooooo

gooooo
gboboobooodooobobooooo
gooodooogooooooooboogd

Mg Uoooooooooooobobomoboboobomo
coooobooooboocooooooooborboooooOd gog
ooH)oooooo

LM UOOoOoOoooo 20000000000000000O0
oood

1. [0000OC00O00 (obhoboboboooboobooooaa
g0oo0oo0oD00000SMBus 0000000 MMOOOOOOOO
goomooooooo (eMeo 0000 0ooooooooo
goooo [bObb/bbobobooooooo 10ooooooo
oooOo[0bbobobobo Jbooboboboooboobon
goooooooooo)o

2. [bO0O0C0OOOOj0OobOO0O00OobOboOooooood
ooooobioboooomobooooooobcooooo
goooooooboboboooooombooooooooo
goooooooboooooo

SMBus 0000000 0DOOOO0O0O0O0OOMSBOOOOOO
Oo0O0o0o0oooOomMeOonobon ACKOOOO NACK
ooo0ooooob NackOboooooooooooom
oooooooobcbobcooooooooooooo H)oLMes o
ooobooooobobooooobooboooboooooboooo
3i2sms DO00O0O0OOOOCOOOOOOOCOO0 100030
ooooooooobooboOoooo obmooobobooooa
oooooooooOoboO0oO0oDoooooOoOoooooboooooo
gboboooboooooobbboobooobooobooooog
gboooMSBOLSBOOOOOOOOOOOOOOOOOOO
oooobooomoooooboo

bl
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1.00000 (ooo)
1.9.1 SMBus 000000

LM89 Timing Diagram

SMBCLK

SMBData

Start by Address byte. by by
Master LM89 LM89

Frame 1 Frame 2
Serial Bus Address Byte Command Byte

1 9

SMBCLK (Continued) eee Illllllllllllllllll

SMBData (Continued) ** " (27 X8 X5 X e X s X0z X o XBo\

Ack
Stop by

by Master
LM89

Frame 3
Data Byte

(a) Serial Bus Write to the internal Command Register followed by a the Data Byte

SMBCLK

SMBData

Start by Address byte. by by Master
Master LM89 LM89

Frame 1 J‘ Frame 2
Serial Bus Address Byte '|‘ Command Byte

(b) Serial Bus Write to the Internal Command Register

SMBCLK
SMBData
Start Ack No Ack  Stop
by Address byte. by by by
LM89 Master Master

Frame 1 Frame 2
Serial Bus Address Byte Data Byte from the LM89

(c) Serial Bus Read from a Register with the Internal Command Register preset to desired value.
FIGURE 7. SMBus Timing Diagrams

1.10000 0000000000000
LM89 0 SMB Data D000 DO OO00O0OOODODOOOO SMBus 2. SMBData 0 HIGH O0O0O00 000 SMBus 000000 00O

oooooomooooooobboooobboooboobOoo O00LMS OOO0OO0O0O0O0O0O0O0O00000o0000o
ooooooo LMguuooooooooboobooboood SMBus 0000000000000 0 OOCOOOLMRY O
20000000000 SMBus UOOOOO0MMOOOO0O0O00OO

1. SMBData 0 LOW OOOOSMBCLK 000000 35ms e
(trpour) 0 0 LOW 0 O000LMSO 0 SMBusOO oo 111 7230k = 943
000D SMBusO0MO00000000000 OSMBus 00000000000 00000000000000LMS9 00
0O 2.0 000SMBCLKOOOO SMBData 0000 250 00 0000000000000 0000000000000000
35ms LOWOOOOOODO00O0000000000000 O BFhO [00000000000000000 ]000 00000
DODD00D000000000000000000000 000000000
000 00000000000000 OSMBCLK O SMBData
00000000 35ms0 LOW O 0000000000000
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LM89

1.00000 (ooo)
Level 20 0000000 00 D0O00OC O

D2 D1 Filter Figure 8 000000 000000000 00000000000
o 0 No Fiftor 0000000000 O Figure 9000000 Pentiumd 0000
5 p o 000000000000000000000000002000

0000000000000000000000000000000
! 0 Level 1 0000000M0000000000000000000000
1 1 Level 2 0000000000000000000000000000

50

50

T
No Filter—\

45 45
< N No Filter
w40 \ w 40 - }
ES / x Filter Level 1
= =
.y : . |
= Filter Level 1 < Filter Level 2
= Filter Level 2 =

30 —t 30 N S

25 25

0 5 10 15 20 0 5 10 15 20
SAMPLE SAMPLE
a) Step Response b) Impulse Response

FIGURE 8. Filter Output Response to a Step Input

45
LM89 |
BE o with ~
4 |Fitter OF W*M
o 39
woog7 el
=) / / \
E 3 LM89
E [ / with
o Filter On
Z 3
w
29
27
25
0 50 100 150 200

SAMPLE NUMBER

FIGURE 9. Digital Filter Response in a Pentium 4 processor System. The filter on and off curves were purposely
offset to better show noise performance.
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1.00000 (ooo)

11200000000

ALERT OO0 T_CRIT O OO0OOO0O0OOOOOLMEY OOOOOO
ooboooooooboooboobbbbobooooooooooooo
0000 HIGHOLOWO T CRITO OO DOODDODOOOOOO
00000000 O0FgueloO0OOO0OO 3000000000
ubbobooobooobobobbooooobooboobooooooo
ooooOooooOo[roooooo Jo%h 0 boomo "1"00
ooobooooooboo o

/ INRDTS Measurement

Status Register: RTDS High >

TEMPERATURE

n n+t1 n+2 n+3 n+4 n+5
SAMPLE NUMBER

FIGURE 10. Fault Queue Temperature Response
Diagram

20LM89 O0OOOO

21370K - LURS

ooOooooocobooooOobOOooOoboboobooOobooOobobOooOoOooooSsMBus DOO0OOOOOO0OOOOOOOCDODO

gooo

1.13 D i avbk - LORS

(000000000 100000000000000000000
00000000000 000000000000000000
0000000000 0000D (000000000 00000
0000000000000 O00000000000000000
000000000000000000000000000000
0000000000000000000000000000

P7 | Pe [ Ps [ Pa] P3a [ pP2] P[P0

Command Select

PO-P7:0000D0DOOOI

Command Select Address Power-On-Default State Register Register Function
Read Address | Write Address <D7:D0> binary <D7:D0> Name
<P7:P0> hex <P7:P0> hex decimal
00h NA 0000 0000 0 LT Local Temperature
0t1h NA 0000 0000 0 RTHB Remote Temperature High Byte
02h NA 0000 0000 0 SR Status Register
03h 0%h 0000 0000 0 C Configuration
04h OAh 0000 1000 8 (16 CR Conversion Rate
conv./sec)
05h 0Bh 0100 0110 70 LHS Local HIGH Setpoint
06h 0Ch 0000 0000 0 LLS Local LOW Setpoint
07h 0oDh 0100 0110 70 RHSHB | Remote HIGH Setpoint High Byte
08h OEh 0000 0000 0 RLSHB Remote LOW Setpoint High Byte
NA OFh One Shot | Writing to this register will initiate a
one shot conversion
10h NA 0000 0000 0 RTLB Remote Temperature Low Byte
11h 11h 0000 0000 0 RTOHB | Remote Temperature Offset High
Byte
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LM89

2.0LM89 00000 (ooo)

Command Select Address Power-On-Default State Register Register Function
Read Address | Write Address <D7:D0> binary <D7:D0> Name
<P7:P0> hex <P7:P0> hex decimal
12h 12h 0000 0000 0 RTOLB Remote Temperature Offset Low
Byte
13h 13h 0000 0000 0 RHSLB Remote HIGH Setpoint Low Byte
14h 14h 0000 0000 0 RLSLB Remote LOW Setpoint Low Byte
19h 19h 0110 1110 110 RCS Remote T_CRIT Setpoint
20h 20h 0101 0101 85 LCS Local T_CRIT Setpoint
21h 21h 0000 1010 10 TH T_CRIT Hysteresis
BOh-BEh BOh-BEh Manufacturers Test Registers
BFh BFh 0000 0000 0 RDTF Remote Diode Temperature Filter
FEh NA 0000 0001 1 RMID Read Manufacturer’s ID
FFh NA LM89 0011 0001 49 RDR Read Stepping or Die Revision
LM89-1 0011 0100 52 Code

220000000000 (LT)ODOO00O00O0DOOO0OO0O (RTHBO RTLB)
(0000000000 00hd 01h):

BIT D7 D6 D5 D4 D3 D2 D1 DO
Value | SIGN | 64 32 16 8 4 2 1

LTORTHBO D70 DO: D O0OO0OOLSBO 10000002000000
(O0O0OooOoODbOooo 10h):

BIT D7 D6 D5 D4 D3 D2 D1 DO
Value 0.5 0.25 | 0.125 0 0 0 0 ]

RTLBD70 D5: 0 00000OLSB (D50 0.1250000002000000

goboooooboboobooboOoob 70000000 12800000000000C000O0000OC00O0OO 128875000000
0 128875000

23 RT—4HR - LYR% (SR)
(0000000000 02h):

D7 D6 D5 D4 D3 D2 D1 Do
Busy LHIGH LLOW RHIGH RLOW OPEN RCRIT LCRIT

oooooooobooboobom torooo

DO: LCRIT: "1" 00000000 CO0O00000000000OO0000C0O00000
DI1: RCRIT: "1"O00000O000000OOODOOCOO0OOOO0DOOO0O0OO0O00 O
D2: OPEN: "1"00O00000OOO0000000O0000000000O0000
D3:RLOW: "1" 000000 OOOOD0000 Low O ooooooooooo
D4: RHIGH: "1"0000000000000O00 HIGHO OODOOOOOOooo
Ds:LLOW:"1"OOOO0O0O0o000b000000 Low o ooooooooooo
Dé: LHIGH: W"1"OOOO 00000000000 HIGH O OOOOoooooo o
D7:Busy: "1"O0000A/DOOO0O0O0O0OOOOOODOOO00OO0OOO

24000000
(00000000 03w OO0 O0O0O0Od 09h):
D7 Dé D5 D4 D3 D2 D1 DO
ALERT mask | RUN/STOP 0 Remote 0 Local 0 Fault Queue
T_CRIT_A T_CRIT_A
mask mask

ooooboooooooooom "e"ooo
D7: ALERT U000 "1"OOOOALERTO OO OO0O00O0OO0O
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2.0LM89 00000 (ooo)

D6: RUN/STOP: "1" D000 00MOO0000000000O00

Ds: 0000000000000 "orooo

D4: Remote T_CRIT mask: "1" 0000000000000 O00000OCO0O0O T CRITOOOOOOOOCOOOOOT_CRIT_ AOOO
rowoomooood

D3:0000000opoooo "o"gooo

D2:"1" 000 000000000000000000 T CRITOOOOOOODOOODOO T CRIT_ ADOO LowOOomooooo
D1:00000O000O00ga "o"oo od

DO: Fault Queue: "1" 000000 OO0O00O00O0 HIGHOLOWOOOO T CRITOOOOOOODOOO 3000000000O00OD [O
gobooooooo (bombomobobbooobo oo boboomoobo o

250000000000

(00000000 04h/ (00000000 o4h/
00000000 0Ah) 00000000 0Ah)
Value Conversion Value Conversion
Rate Rate
00 62.5 mHz 06 4 Hz
01 125 mHz 07 8 Hz
02 250 mHz 08 16 Hz
03 500 mHz 09 32 Hz
04 1Hz 10-255 Undefined
05 2 Hz

260000 HIGHOOOOOOOOOOO (LHS)ODOOOOOO HIGH OO O0O0OO0 00000 (RHSHBO RHSLB)
(ODO00O00DOO0 o5hO07h/ D00 OOOOO 0BhO ODh):

BIT D7 D6 D5 D4 D3 D2 D1 Do
Value | SIGN | 64 32 16 8 4 2 1

LHSORHSHB: HIGHO OOOOOOOOO0000O0O0000000000000 LHIGHO RHIGHO 70000LSBO 1000000
20000000000

(0000 /00000000 13h):

BIT D7 D6 D5 D4 D3 D2 D1 DO
Value 0.5 0.25 | 0.125 0 0 0 0 0

RHSLB: 0000 HIGH O O 0O0O0O0OO0 LowOMoOoooooooooooboooboooo ogbDOLseMds) O o.125000000
20000000000

270000 Low O OO0O0O00OOO0O0O (LLS)OO000000 Low 00000000000 (RLSHBOOO RLSLB)
(OCODO0OOO oehOo8h/ OO0 OOODODO 0ChO OEh):

BIT D7 D6 D5 D4 D3 D2 D1 Do
Value | SIGN | 64 32 16 8 4 2 1

LLSO RLSHB: LOW O 0000000000000 00000000O0DODD LHIGHO RHIGHO 0OOOLSBO 1000000 2
oooo0oooooo

(0000 /00000000 14h):

BIT D7 D6 D5 D4 D3 D2 D1 Do
Value 0.5 0.25 | 0.125 0 0 0 0 0

RLSLB:000O0 LOW O OO0O0OC LowDMoooooooooobooooooopbD oDOOLSBMDs)d o.125000000 2
gooooooogo

2800000 00000000000 (RTOHBO RTOLB)
(OOD0OO /00000000 11h):

BIT D7 D6 D5 D4 D3 D2 D1 DO
Value | SIGN | 64 32 16 8 4 2 1
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LM89

2.0LM89 00000 (ooo)
RTOHB: 00000 00000 HIGH 0MO 0 0000000000000 LHIGHO RHIGHD 000OOLSBO 1000000 20
0oooooooo

(0000 /00000000 12h):

BIT D7 D6 D5 D4 D3 D2 D1 DO
Value 0.5 0.25 | 0.125 0 0 0 0 0

RTOLB:O0O OO0 00000 LowdmMoOooooobooooooboo oo OOLSBMs) D o.12500 0000200 00000000
booobooobobbooooomobooboooob bbb oobooo [(obbooooobob jooboooooood
290000 T_CRITOOOOOO0OODOOO (LCS)0000000 T_CRITOOOOOOOOOOO (RCS)

(0000 /00000000 20h0 19h):

BIT D7 D6 D5 D4 D3 D2 D1 Do
Value | SIGN| 64 32 16 8 4 2 1

D70 DO: T CRITOOOOOOOOOO0OOO0DDODOO0OO000O0O00OD Local T_CRITO 850000 Remote T CRITO 11000
OO0LSBO 100000020000000000
2.10 T_CRIT HYSTERESIS REGISTER (TH)

(0000 /00000000 21h):

BIT D7 D6 D5 D4 D3 D2 D1 Do
Value 16 8 4 2 1

D70 DO: T_ CRITOODOOOO000000OO0O0000ODOO0O0O000O THDO 1o000OLSBO 10000000DOD0O0O0O 31000

2110000000 ALERTOOOOOO
(0000000000 00000 BFh):

BIT D7 D6 D5 D4 D3 D2 D1 DO
Value 0 0 0 0 0 Filter Level ALERT
Configure

D70 D3: 000000000000 "o"000
D20 Dl: 0000000 COOO0OCOOOBOOOO

D2 D1 Filter Level
0 0 No Filter
0 1 Level 1
1 0 Level 1
1 1 Level 2

Level2 0 0000000 OO OO00OCODO
DO:"0" 000 ALERT U 0D 00000000 OO000O000OO

21200000 IDO0Ooo
(00000000 FEnyOoooooo othOo0Oo

21300000000000000000

(00000000 FFhLMES O 000000000000 31h000 1000 4900 0LMR-1 0000000000000 34h000 10
O0Os2000 00000000000DOOC (OODOOOO)oOoOOODDOOObOoO Doooooooooboo1 00000000

3.0000000000000

LM OOOO ICcoboooooonoonoooooogogaao oboooooooooobooooboobbObobobooboood

obooooboooobooooboooboooboobooooboboogo ooooooboooooooobooooboooobooooobo

oooooooooorLMsy Dhoooooooboooooo oooobbboboooobboooboooooornMeoog

goobpooooooooooboooooboboooLMsg O goboodoooboooobobboooobooboooad

ooooooooOoooooboOooOooboboboboooobobooo boboooOooooooOooboOobooooooobooomooo

pobooobooobooboboooobooo goboooooboooooooooooOOobooobooOooo
oboooooooood
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3.0000000000000 (ooo)

MOOODODOOO00O0O000O0ooooDooooDogo o
Jooooo0ogo IicooooooodooonooodooLMs9
000000ooooooooIicoooonooooodLme9
0 0.13um 0 Pentium4 0000000000 OO0 Pentium4 O
opooc-MOO0DO0O0DO0DODOO0OOOOOOOoDOODOOD
Ooooooooooooooooooooooooooooooo
0000000 o0oooooooooooooonoogooooo
J0odooooooooooooooopooooooooo
Joooooooooooo

oooooobobobooboo oM Dooooooooo
oboboooooooobooboobooooboobooobooooo
2N3904 OOO0O0OOOOOOOOOODO pOobOooooooo
oooooooooooo

MO0 O0000O00OO 2N3%0400 000 00OOMOLMEYT
Pentium4 OOOO000O0O0O0O0CDOOOOOOOOGOOOOO
oo 10o0o00oooooooooo

Tonz904 = Tpg — 1°C

3.1 F(F—+FnEBEF

3.1.1 BEICHTIFMA—FEBEERFOEE

oooooobboobboboooodvggdTOOO IgOOO
ooooooobood

gooo

. qOOODOOO0O0OO0 16x 1092 c(oooo)
- TOODOO’KDOOODOOOO

« kO 1.38x 107 Bjoules/K(OODOOOD O )

- nD000000000000000000000
- 0000000000000

- OOOOOOOODOOO0OO0D0000000

« Vpe000OO0DDOOOOO000

ooooooooo(onyoooooooooooooooo
oOoooooooooboono

{&}
= nV,
=15 le"™

bbb obooooooooooooooboooo
oooobOoooo20000 OIgOO H)OOOOOOOo
gboboboooboooooobobobigbooooooooobooo
oooooooooooo

V,, = n%ln (N)

LM8S D000 000000000000 0C0O0OOBO0OO0
IR0 O00000O0COOnOOOOOOODOOODOOO
gbobooooooOobbobobooooooboAvggnO TO
oooooooooyooooboooooooooboooo
ooboooooboobooooooooboboobobobooboo
ooO0OO0O00Ob0O0OOOoboOOOrentium4 0000000000
Pentium4 00000 -MO0On O+ 0.1% 0000000000
oooboooobooboooooboboooooo 25000
oboooooobooobx 100boooobooboooood
oooooooooo+ oabbO0O0OLOOOOOOOOOOO
oooobbooooooooooooooo

Tacc = £ 1°C + (£0.1% of 298 °K) = £1.4 °C

oooobobooobOooboobbbbobbobobbooo
oboooobOoOnbOOOCOODOOObOODOOOOODOdg
od

Processor Family 1, non-ideality

min typ max
Pentium Il CPUID 67h 1 1.0065 | 1.0125
Pentium 1l CPUID 1.0057 | 1.008 | 1.0125
68h/PGA370Socket/Celeron
Pentium 4, 423 pin 0.9933 | 1.0045 | 1.0368
Pentium 4, 478 pin 0.9933 | 1.0045 | 1.0368
0.13 micron, Pentium 4 1.0011 | 1.0021 | 1.0030
MMBT3904 1.003
AMD Athlon MP model 6 1.002 1.008 | 1.016

312 44— EERFOME

ooooobooooobooooooboooboooooooo
gooooooooboboboooooooooobobob oooga
vooooobbooooobOooooooooobooooon
Oo0D0o0o0oo0oOoooobooOLMSY 00000 Pentium4
goooooooob noeo210oboooooboobooooooo
oooooOoboooooboobobooooboooboooooobooa
oobmooooboboooooboooooooooooooo o

oooooboboboooboooooobboo boooOoo
ooo 1m0 rzhnoooobooooooooooooog
ooo

O00OooooooooD [Doooooboomuoooo 1o
00 000000 0 hardware.monitor.team@nsc.com OO0 O
00000 (Doooooooo)Ho
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LM89
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3.2 /A R%EB/MBICINZ 51600 PCB LA 7 Ik
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D- I T
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FIGURE 11. Ideal Diode Trace Layout
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0 40MHzOOO RCOOOOO0O0OO0OOOO0O0O0O0O0OO0OOO0
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=
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3.940.1
[.154%.004)
NOT INCLUDING
MOLD FLASH

6X (1.27 )
[.05)

]
I:I I:I I:I H RECOMMENDED LAND PATTERN
-—l

4

PIN 1 1D

1.35-1,75 6x [1.21 R0, 180,02 —~ o .
[.0537.069) -r 0501 | ‘ 1.0072.0008] R Tt
TP 010~
| | R0.2340,02
] T [.003%.0008]
[ A
i T
|

(1.45 o g
ARG (037 v-8y
‘ _ 1
L GAGE PLANE X [ MAN oo ]
‘ J L \smms j

8X 0.35-0.51 0.10-0.25 PLANE 0.190-0.248

[.0138-.0200] [ 004-.010) Sier1.21 [.0075-.0098]
[ ]0.25(.0101@ [¢[AO [6O)] i L.016-.050] (00 TYP
.04t

CONTROLLING DIMENSION IS MILLIMETER
VALUES IN [ ] ARE INCHES
DIMENSIONS IN ( ) FOR REFERENCE ONLY MOB8A (Rev K)

8-Lead (0.150” Wide) Molded Narrow Small-Outline Package (SOIC),
JEDEC Registration Number MS-012
Order Number LM89CIM or LM89CIMX
NS Package Number MO8A

-
—
] =
-
(]

.006 118+.004 [1 02]

e 1T }:EHHH

S 4 . L]

C |
PIN 1 IDENT—] i | —— cex o256 »
| | i0.65)
o g
1

LAND PATTERN RECOMMENDATION

i
ke 6x [S0256
i0.65)

GAGE PLANE

R.005 TYP
[0.13) 010

R.005 TYP £0.25]
. 043 MAX .
“309] [o *861” (0.133 PN o e '__E_ -
[&].004 10.11]A]
8x 012t 904 ——j I« 0°-6°TYP
002-.006 (007,002 TYP .021£.005 SEATING PLANE

£0.06-0.151 [o. 3'°v'°] [0.1810.05) %$P5310.12]
TYe (@] 002 [0.051@[BB[cE] (0375 TIP)
{0,953

CONTROLLING DIMENSION IS INCH
VALUES IN [ ] ARE MILLIMETERS

MUAOBA (Rev E)
8-Lead Molded Mini-Small-Outline Package (MSOP),
JEDEC Registration Number MO-187
Order Number LM89CIMM or LM89CIMMX
NS Package Number MUAOSA
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