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Parameter Conditions Typical Limits Units
{Note 6) (Note 7) (Limit)
Temperature Error using Local To=0°Cto+85C, +1 =3 °C (max)
Diode ((Note 8)) Vec=+3.3V
T, = ~40 ‘C to +125°C, +4 °C (max)
Vec=+3.3V
Temperature Error using Remote T = +60 °C to +100°C, +3 “C (max)
Diode ((Note 8)) Vge=+3.3V
Ta =25 °C to +100°C, +3 °C (max)
Voe=+3.3V
To=0°Cto+125°C, +4 °C (max)
Voc=+3.3V
Diode Channel to Channel Maiching 0 °C
Resolution 8 Bits
1 ‘C
Conversion Time of All (Note 10) 460 600 s (max)
Temperatures
Quiescent Current (Note 9) SMBus (I2C) Inactive 0.500 0.80 mA (max)
D~ Source Voltage 0.7 Vv
Diode Source Current (D+ - D-)=+ 0.85V; high 125 HA (max)
level 60 pA (min)
Low level 15 PA (max)
5 PA {min)
T_CRIT_A and INT Output ! = 3.0 mA 04
Saturation Voltage P o V (max)
Power-On Reset Threshold On Ve input, falling 23 V (max)
edge 1.8 V (min)
Local and Remote T_CRIT and (Note 11) +127 ‘C
HIGH Default Temperature settings
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Symbol Parameter Conditions Typical Limits Units
{Note 6) {Note 7) {Limit)

SMBData, SMBCLK
Vingy Logical “1” Input Voltage 21 V (min)
Vine Logical “0"Input Voltage 0.8 V (max)

VinHysT SMBData and SMBCLK Digital 300 mv

Input Hysteresis
lingy Logical “1” input Current Vin = Vee 0.005 15 WA (max)
lingoy Logical “0” Input Current Vn=0V -0.005 1.5 HA (max)
ADDO, ADD1
Vingy Logical “1” Input Voltage Vee 15 V (min)
Vinoy Logical “0"Input Voltage GND 0.6 V (max)
lingty Logical “1” input Current Vin = Vee 2 MA (max)
lingoy Logical “0” Input Current Vn=0V -2 KA {max)
ALL DIGITAL INPUTS
Cin L Input Capacitance 20 l pF
ALL DIGITAL OUTPUTS
ton High Level Output Current Von = Ve 100 pA (max)
VoL SMBus Low Level Qutput lo, =3 mA 0.4 V (max)
Voltage loL = 6 MA 0.6
5 http://www.national.com
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Symbol Parameter Conditions Typical Limits Units
(Note 6) (Note 7) (Limit)
fsme SMBus Clock Frequency 100 kHz (max)
10 kHz {min)
tLow SMBus Clock Low Time 10 % to 10 % 13 us (min)
25 ms (max)
t,owMEXT Cumulative Clock Low Extend Time 10 ms (max)
thich SMBus Clock High Time 90 % 10 90% 0.6 ps (min)
L SMBus Rise Time 10% to 90% 1 ps (max)
tesme SMBus Fall Time 90% to 10% 0.3 ns (max)
tor Output Fall Time C_ =400 pF, 250 ns (max)
lo =3mA
trmeocuT SMBData and SMBCLK Time Low for 25 ms (min)
Reset of Serial Interface (Note 12) 40 ms (max)
ty SMBCLK (Clock) Period 10 us (min)
1o, Data In Setup Time to SMBCLK High 100 ns (min)
tsu;paT
ta, Data Out Stable after SMBCLK Low 300 ns (min)
tip;0AT TBD ns (max)
ta. SMBData Low Setup Time to SMBCLK 100 ns {min)
tpisTa Low
ts, SMBData High Delay Time after 100 ns (min)
tsusTo SMBCLK High (Stop Condition Setup)
te SMBus Start-Condition Setup Time 0.6 ps (min)
tsuisTa
teur SMBus Free Time 13 us (min)

SMBus Communication
| t
1
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g4
37
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Data in

T
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Data Out

L
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Pin Name D1 D2 D3 D4 Pin Name D1 D2 D3 D4
T_CRIT_A & INT x
Vee X SMBData X X
D+ X X X NC (pins 9 & 15) X X X
D- X X X X SMBCLK X X
ADDO, ADD1 X X X NC (pin 13) X X

NoteexOOODODOOO0O0D00000D00000D

Analog and
Digital Inputs

To Internal
Circuitry

GND

DS101058-13

FIGURE 1. ESD Protection Input Structure
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FIGURE 2. Temperature-to-Digital Transfer Function (Non-linear scale for clarity)
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FIGURE 3. Printed Circuit Board Used for Thermal Resistance Specifications
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FIGURE 4. INT Temperature Response Diagram with
D2RHS and D3RHS set to 127°C.
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FIGURE 5. INT output related circuitry logic diagram
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FIGURE 6. T_CRIT_A Temperature Response Diagram
with remote diode 1 and local temperature masked.
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FIGURE 7. T_CRIT_A output related circuitry logic
diagram
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Address Select Pin State LM83 SMBus
Siave Address
ADDO ADD1 A6:A0 binary
0 0 001 1000
0 TRI-LEVEL 001 1001
0 1 001 1010
TRI-LEVEL 0 010 1001
TRI-LEVEL TRI-LEVEL 010 1010
TRI-LEVEL 1 010 1011
1 0 100 1100
1 TRI-LEVEL 100 1101
1 1 100 1110
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Temperature Digital Output

Binary Hex

+125°C 0111 1101 7Dh
+25°C 0001 1001 19h
+1°C 0000 0001 01h
0°C 0000 0000 00h
-1°C 1111 1111 FFh
-25°C 1110 0111 E7h
-55°C 1100 1001 Coh

1700000000000
SMBDaaINTO OO T CRIT ADDODODOO0ODOD0O0
000000000000000000000000000000
DO0000000000000000000000000000O0
O000HighDOOOO0O0O0O0O0O0O000D000000000
000000000000000000000000000000
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00000000000000000000000000000
0000000000 0LM830 HighLevel Output Current 0 0 0 O
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_>| Read Local Temperature Value H
Address 00h
Read D2 Remote Tempemperature Value
Address 01h
_»i Read Status Register 1 H
Address 02h
____,| Read Configuration H
Address 03h
Read Manufacturers (D
Address FEh (FFh Read Stepping Register,
Read Local High Temperature Setpoint
Address 05h
Command > IRead D2 Remote High Temperature Setpoint H
Register Address 07h
_>i Write Configuration I«
Address 0Sh
Write Local High Temperature Setpoint l«
Address 0Bh
__” Write D2 Remote High Temperature Setpoint I«
Address 0Dh
— ] Read D1 Remote Temperature Value
€
j. Read D3 Remote Temperature Value
Address 31h
_»l Read Status Register 2 r—’
Address 35h
_>| Read D1 Remote High Temperature Setpoint H
Address 38h
_>| Read D3 Remote High Temperature Setpoint H
Addregs 3Ah
_>| Read T_CRIT Temperature Setpoint H
Address 42h
Write D1 Remote High Temperature Setpoint l«
Address 50h
_>| Write D3 Remote High Temperature Setpoint |«
Address 52h
__»' Write T_CRIT Temperature Setpoint |<_
Address SAh
Address Data
SMBCLK ——» SM Bus
SMBData €—» Interface

19LM830 000
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20LM830 0000
21000000000

00000000000 0000000000000O0000000D00000DO0O00SMBusO 0000000 O00ODDOO0O00O0OO
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P7 [ P6 | P5 | P4 [ P3 [ P2 | P1 | PO

0

Command Select

POO P7.O00DODOOOOD

Command Se- Power On Default State Register Name Register Function
lect Address
<P7:P0> hex | <D7:D0> binary | <D7:D0> deci-
mal
00h 0000 0000 0 RLT Read Local Temperature
Oth 0000 0000 0 RD2RT Read D2 Remote
Temperature
02h 0000 0000 0 RSR1 Read Status Register 1
03h 0000 0000 0 RC Read Configuration
04h 0000 0000 0 Reserved
05h o111 1111 127 RALHS Read Local HIGH Setpoint
06h Reserved
07h o111 1111 127 RD2RHS Read D2 Remote HIGH
Setpoint
08h Reserved
0%h 0000 0000 wWC Write Configuration
0Ah Reserved
0Bh 0111 1111 127 WD2LHS Write Local HIGH Setpoint
oCh Reserved
0Dh 0111 1111 127 WD2RHS Write D2 Remote HIGH
Setpoint
OEh-2Fh Reserved for Future Use
30h 0000 0000 o] RD1RT Read D1 Remote
Temperature
31h 0000 0000 0 RD3RT Read D3 Remote
Temperature
32h-34h Reserved for Future Use
35h 0000 0000 0 RSR2 Read Status Register 2
36h-37h Reserved for Future Use
38h o111 1111 127 RD1RHS Read D1 Remote HIGH
Setpoint
3%h Reserved for Future Use
3Ah o111 111t 127 RD3RHS Read D3 Remote HIGH
Setpoint
3Bh-41h Reserved for Future Use
42h 0111 1111 127 RTCS Read T_CRIT Setpoint
43h-4Fh Reserved for Future Use
50h o111 1111 127 WD1RHS Write D1 Remote HIGH
Setpoint
51h Reserved for Future Use
52h o111 1111 127 WD3RHS Write D3 Remote HIGH
Setpoint
53h-5%h Reserved for Future Use
5Ah o111 1111 127 WTCS Write T_CRIT Setpoint

13
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Command Se- Power On Default State Register Name Register Function

fect Address

<P7:P0> hex <D7:D0> binary | <D7:D0> deci-

mal
5Ch-6Fh and Reserved for Future Use
FOh-FDh
FEh 0000 0001 1 RMID Read Manufacturers |D
FFh RSR Read Stepping or Die
Revision Code

220000000 D1OD20D30 0000000000 LTODIRTOD2RTOO OO D3RTU
00000000000 00hD01h030h031hd

D7 D6 D5 D4 p3 D2 D1 DO
MSB | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | LSB

D7ODO:0O0O0O0OO002000000 1LsB0O 100

2300000000001000 2
2310000000000 10SRIMOOO0O000000 02h0

D7 D6 D5 D4 D3 D2 D1 DO
D1RHIGH [ D1OPEN | D3RHIGH 0 D3OPEN | D3CRIT D1CRIT

0ooOoo0ooOooOooOooboOooOoterooo

DO LCRIT:"1"O000O0000D000DO000D0OD0000D00000DO0000ODOO0000
DLD2CRIT:"1"00000000000000 20000000000000000000O
D2:D20PEN:"1"0 0000000000000 200000000000000000
D4:D2RHIGH:"1" 0 0000000000000 20 HIGHO0OOO0OOO0OOO0O0O0OO

D6 LHIGH:"1"0 0 0000000000000 HeGHOODDOOO00O0O00o0o0
D7O0DSOD3: 0000000000 "0 000

oooooooooo 2
2320000000000 20SR2MO000000000 350

D7 D6 D5 D4 D3 D2 D1 DO
D1RHIGH [ D1OPEN | D3RHIGH 0 D3OPEN | D3CRIT D1CRIT

Ooooo0oo0ooOooOooboOooOoterooo
DO:DICRIT:"1"000D00D0O00000DO0010000000000000000000
DLD3CRIT:"1"000D000D00000000 30000000000000000000
D2:D3OPEN:"1"00 000000000000 300000000000000000
D4:D3RHIGH:"1" 0 0000000000000 30HIGHOOOOOO0O000000

DS DIOPEN:"1"00 000000000000 100000000000000000
D7:DIRHIGH:"1" 0 0000000000000 10HIGHOOOOOO0O000000
D60 00 D300O0O0O0ODOODO "™ ODO

2400000 I1DOODOO
000000000 FEROOOOO000001hODODO

25000000
000000000 03000000000 09ht

D7 D6 D5 D4 D3 D2 D1 Do
INT mask 0 D1 D2 D3 Local INT Inversion 0
T_CRIT_A T_CRIT_A T_CRIT_A T_CRIT_A
mask mask mask mask

oooooOooOooOooOoOooOooto'ooo

DZINTODOD1000000000INTOOO0000000000

D5 000000000010 T CRITOOOOOO0O0O0O0"" 00000000 100000000 T CRITOOOOO T CRITAODOD
ooooooooo
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100000ooooo

D40000000000 20 TCRITOOOO0O0OO0"'00000000 200000000 T CRTOOOOO T CRITADDD
00Do0o0ooooooon
D3 000000000030 T CRITOOOOOOO0O0'00000000 300000000 T CRTOOOOO T CRITADDOD
00Do0o0ooooooon
D2 00000000000 T CRTOOOOOOOO0D""000000000000000000000 T_CRTOOOOO T_CRITA

0oo0ooO0ooOoooooooo

DLINTOOOOOOOOOOOOOOOO "1"O00CINTOO000000000000000000000 "0"000CINTO0000

oooooooooo

De00O0DO:O0ODO0OODODODO " 000" 000000000000 " 000000

26000000000O000OCOOOO2000000003HGHOOOODOOOOODOOOLHSODIRHSO

D2RHS 0 0 OO D3RHSO

000000000 05h007h038h03AN O 000000 O 0BhODhOS50h052h

D7

D6

D5

D4

D3

D2

D1

DO

MSB

Bit 6

Bit 5

Bit 4

Bit 3

Bit 2

Bit 1

LSB

D70 DO:HIGHOOOOOOOOOOOO0OOO0OOO0O00O00DO00DO LHIGH=RDIHIGH=RD2HIGH=RD3HIGH=1270000

27T CRITOOOOOTCSO

000000000 4200000000 5Ah

D7

D6

D5

D4

D3

D2

D1

DO

MSB

Bit 6

Bit 5

Bit 4

Bit 3

Bit 2

Bit 1

LSB

D7O0DO:T CRITOOODOO0O0000O000O0O0O00O0O0O0O0O0O0T_CRIT=1270000
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LM83

3.0SMBus O OO OO0

sweck — LI LML LM rrrurt ..

PSRN €13 €3 €73 L5 €53 €10 € VLT €1 €3 €3 23 €3 473 €1 €3 WV RLS

Ack Ack
Start by Address byte. by by
Master LM83 LM83
Frame 1 Frame 2
Serial Bus Address Byte Command Byte
1 9

SMBCLK (Continued) eee

SMBData (Continued) "~ {07 X6 X05 X 02 X3 X7 X o1 X0\

Ack
Stop by
57 aster
LM83

Frame 3
Data Byte
DS101058-10

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

1 9 1 9
SMBCLK
SMBData LY TGN A A5 X5 )05 Xoa X X oz X o Xoo\
Ack Ack Stop b
Start by Address byte. by Y aer
Master LMB3 LM83
Frame 1 Frame 2
Serial Bus Address Byte Command Byte
DS101058-11
(b) Serial Bus Write to the internal Command Register
1 9 1 9
SMBCLK . [ ' ' v v ' ’ ' v v ' 0 L ’ ) . [ .o ’ . [ ' 1 Il [ . v v ' v .
SMBData Kas X5 X aa Y w5 \(E X o X Yerm\__ Ao7 (o X(os X(oa X035 X0z (o7 X05) '
Ack No Ack Stop b
Stort by Address byle. by BY  awer
Master LM83 Master
Frame 1 Frame 2
Serial Bus Address Byte Data Byte from the LM83
DS101058-12

(c) Serial Bus Read from a Register with the internal Command Register preset to desired value.
FIGURE 8. Serial Bus Timing Diagrams
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40000000D000DDODO

LM830 000 ICO00000000000O0000O0O0O000
oo0o0obooobO0O0O0O00bO0000mOoDobDo00oooDoo
Ooo0ooO0oOmMeDO000000000D00DO00000000
00o00000bO00000ODO000000O0000DOAMe300
00o000000000000000D0000000000000
000000000000 0000000000000000000
0000000000 0000000000D0000000O00O0
00ob0oo0OO0obO0o00o0O000D0O0000DO00DOO0DOO0DOO0OO
OoooooooOooOo0oOomMedOOO0OO0O0OO0O000000O0
00000000000 00000000b0O0D00000O0000
00o0o0o000000000000000000000000003
000000000000 00000000D00000D0

LM83000000000000000000000D00000O0
ooo00oooDiIcoooo0oooo000Db000000Omss
ooo0oo0oO0oOooOooOicooooooooooowMesdn
Figure9 O OO OO0 OPentium 0000000000 O00OO0O0O
0000000000 0000000000M 0000000400
0000000000000 000b0000O00000ObO000D
0000000000000 000000000000000000
0bo000o0o0O0O0000O0000D00000O000O0D0000
oooooo

-
N
(&)

-
(=3
(=3

~
W

(4]
[=]

N
(&)

LM83 REMOTE TEMPERATURE READING (°C)

o

0 25 50 75 100 125

PENTIUM or 3904 TEMPERATURE (°C)

DS101058-15

Pentium or 3904 Temperature vs LM83 Temperature
Reading

Ooo0oo0b00oo0D00o0D0O0O0OwMes0 00000000000
000000000000000000000000002N39040
0000000000 0000Ob0ODOODOO0OODOO00ODOD
ooooooooo

000000000 2N304000000000000 PentiumO
0000000000 00000000000000000LmM830
0000000000 00000000D00a0

410000000000000000000000
oo
00000000000000000000000000000
02000000000000VeOOOO0OO0O0O0O000000
0ON1000000000000000000000000000

kT
AVBE =n T |n(N)

oooao
0O nO000000000000000D00O0
0Oqoo00ooDD
0O kOoOoOoooooao
0O NODOOO
0O TO°KOOOOODOO

0000000000 AVeeDDOOO0O0O0ODO0DO0O0DODOO
00D000xOqOO0OO00000000000000000
NODODDOOOO0O0O00OO0ODOD0000000000000MmDO0
O0o0100000000n000000000000000O00O0
000000000000 0AVeeOMOTOOODODOOOOOON
0o000000000000000mMO00000OO0o0o0o00
0000000000 000000000D0D0000DO0000O0
OO0O000PentiumIO0000000000O0O0O00ONn00O0O
00+ 1000000000000000000002500000
00000000+300000M0O00000000000O00O00
000000+ 1% 0000000000000000000000
oobo0o00000000O000oDn

Tace = = 3°C + (£1% of 298 °K) = +6 °C.

0000000 mO00000000000000000000
000000000 0OODODO0OO00000000000000
ooooooo

42000000000000000PCBOOOOO
00000000000 D00000OODO0000ODO0000OIO

Oo0o0o0000000000000O000000000000O0

oooooboobooowMe 00000000 o00o000000

000000000000 000000000D000O0m OO0

000000000000 000D00000ODO00000

1 VeclOOOOOOODOOOOOWwFOOOOOODOOOOOOOO
0ooO0pb+000D-00000000000220FO00000
O0o000000000@2oFO000O00OO0OO00OOO0O0
0ooooooooooooo

2 000000000000000 2200pF00000000 200pF
00 3W0opFO0000000O000DOO00O0ODOOOODOO
00000000000000000000000000000
0000000000 mMbO000O000000000000
0000000000000000O0000000000000
0000000 0000b000000000DObO000000O0
00000000000000000o00

3. 000000WlM83000000000000000000 10cm
00000000 00000000000D0000000000
00000001Qe000000 10000000000

4 00000000O00O00O0O0O0O0O0O0O00OOOO00000O0
O0O0OGNDODOO0O000D00000D000O0GNDODODOO D+
0000b-000000000000000000000000
00D000000000000000D0OD0DMO0000000
0oOop+000D-00000000000000000000
0000FgureloO 00D

5. 00000000000MO0O000000000000000
00000000000 00000000bD0O0

6. 00000000000MO00O00000000D0O0BD00000
000o000000000000000000D0O0000000
oo000o0o0o00000000000002emO000000O
ooooooobooo
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LM83

40000000000000booo0

7. 000000000000 DO0000000O0O0OOOO00
00000000000000000000ewO0000000
goooooooooo

LM8OGNDOOOOOOO0O0O0O0DOO0O000DO0O0000O0O0

©

PentiumI 00000000 A14000000

9. DODGNDOOODODOONDDOO0ODOO0O0DO00OINA
0000000000mMmOo00000000000 10000
gooobOoobooOoOo0OO0O0OOO0O0O0ObOOOO0OOOO0bDOD
oo0oo0ooo0oooooooo

ooobobobDoboo0bOoboobDO 3mvp,,(COo0bOon
000 TyPO)OOODOODOODOccOOO GNDOOOO 500mV

GND I
D+ I T

—
Oo0o0oO0o0o0O0GNDODOODOODOOODOOODOOO D'_ _L_EL

GND I o
D1=D2=03
D$101058-17

FIGURE 10. ldeal Diode Trace Layout

LM83[0 SMBCLK OO OO OO3dB OO OO000000O0 40MHz
OO00RCOOOOO0ODOOODOOOOO0DOOOOO00O0O0 sVvBData

0000000000000 00000D00D00D000D00000 OsSvMBCLKOMOOODOOOOOOODODDOOO0OO0O00OO0OD00O0
LM830 sMBusOOOOO0OOO0OO0OOOOOOOODOODOO0O0O0 0OO0OO0OD0OOOOOOOO0OOO0O svBDatad OO SMBCLK OO

SMBusD D ackl D0 0000D0O000D0D000OO0O00ODOO0
00O000000o0000o00O000lowdO0OO0O0O0O0O0O0O0O0O

OooooosvBusO O DOO0O0O0O0O0O00DOOOO00OO 100kHzO

O0o000o0O0O0OsvBusD DD O0OO0O00O0O0OOOOOOOOO
booboobOoOobOOobOOobOOOOO0OOO0O0ObOObOOOOOOOO
oooooooooooo

5000000000000O0

000o0OD0OD0ODDODDOD00O0000000000000000mO
0000000000000 moOO0oo0Oo0o0oO00o0oon0o0
(VRM)ODDOOOOOoOoooOooDOOoOo0oOoo

Diode|

LM83

Diode

LM83 Pins 1-12,  [lir __]-r[

TOP VIEW

LM83 Pins 1-12. _ _ -~
BOTTOM VIEW

DS101058-22

FIGURE 11. LM83 Demo Board Diode Layout
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50000000000000coooO

Pentium,
GXM,

MPC II ; 2.2nF*\'

™

D1+

D2+

D3+

LM83

Ambient
System
Temp

SMBData
SMBCLK

INT

T CRIT_A

A 4

>

Hardware
System-Shutdown
Circuitry

Note: LM830 DO OO0 DOODOOOODOD2200p0F000000000000000O00O0

D$1061058-23

20000 D0 00000000000 0OHIGHOODODOOOO00DO000D000000000000300 DbD00000O0000O0
0000000 Db0OO0O00000000000O0000D100D200D30 00000000000000000O0O0O0

FIGURE 12. Connecting all Three LM83 Diode inputs in Paralie! will Increase the Number of HIGH Setpoints for a

Single Temperature Reading to Three.

19

http://www.national.com

€8N



LM830 200000000000 3000000000000 00OD0ODOO0OO0O0OO0OOn
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00000
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e i e o __)\ 0.063£0.005 ! \
Tvp
Ay
et i \ J )
0.004-0.010 TYP \ 0.007-0.0t0 ij_
—»| |«—0.010£0.002 TYP SEE DETAIL A
[#[0.007 @[] O] DIMENSIONS ARE IN INCHES PooOnTS ReY A

16-Lead QSOP Package
Order Number LM83CIMQA or LM83CIMQAX
NS Package Number MQA16
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