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Parameter Conditions Typical Limits Units
(Note 6) (Note 7) (Limit)
Temperature Error using Local Ta=0'Cto+85°C, +1 +3 °C (max)
Diode ((Note 8)) Vee=+3.3V
Ta = -40 °C to +125°C, +4 °C (max)
Vee=+3.3V
Tgmperature Error using Remote Ta = +60 °C to +100°C, +3 “C (max)
Diode ((Note 8)) Veo=+3.3V
Ta=0°Cto+100°C, 3 °C (max)
Vee=+3.3V
Ta=0'Cto+125°C, +4 °C (max)
Vee=+3.3V
Resolution 8 Bits
1 °'C
Conversion Time of All (Note 10) 460 600 ms (max)
Temperatures
Quiescent Current (Note 9) SMBus (I’C) Inactive 0.500 0.80 mA (max)
D- Source Voltage 0.7 \
Diode Source Current (D+ - D-)=+ 0.65V; high 125 pA (max)
level 60 A (min)
Low level 15 HA (max)
5 HA (min)
T_CRIT_A and INT Output ! =3.0mA 0.4
Saturation Voltage i o V (max)
Power-On Reset Threshold On V¢ input, falling 23 V (max)
edge 1.8 V (min)
Local and Remote T_CRIT and (Note 11) +127 °C
HIGH Default Temperature settings

http://www.national.com




goobooogo

gooobcooogo

00000D00000000000V 0D 30Vpc00 36V 00000000000000000000000 Ta0 T30 TynD Twax

go0o0o0O00O0O000000000000000T,0T,0025000000000000

Symbol Parameter Conditions Typical Limits Units
(Note 6) (Note 7) (Limit)
SMBData, SMBCLK
Vinet) Logical “1” Input Voltage 21 V (min)
Vineoy Logical “0"Input Voltage 0.8 V (max)
ViNHYST) SMBData and SMBCLK Digital 300 mV
Input Hysteresis
lingty Logical “1” Input Current Vin = Vee 0.005 1.5 MA (max)
lingoy Logical “0” Input Current V=0V —-0.005 15 PA (max)
ADDO, ADD1
Vineny Logical “1” Input Voltage Vee 1.5 V (min)
Vino) Logical “0”Input Voltage GND 0.6 V (max)
lingty Logical “1” Input Current Vin = Vee 2 HA (max)
lingoy Logical “0” Input Current Vn=0V -2 MA (max)
ALL DIGITAL INPUTS
Cin Input Capacitance 20 | pF
ALL DIGITAL OUTPUTS
lon High Level Output Current Von = Vee 100 PA (max)
VoL SMBus Low Level Output lo. = 3mA 0.4 V (max)
Voltage lo, = 6 mA 0.6

http://www.national.com

¢8I



LM82

O00000000O00ooooo

SMBusOOOOODODODOODOOO
00000000000000 VeeDD 30Vpc00 36V, 0C, 0 80pF1 00 00000000000000000000000000
O0TA0T,0 TywD Tuax00000000000000000000000T,0T,0025000000000000
LM82000000000000000000000SMBusIO01PC00000000000000000000000000000
000000000LM820 SMBCLKO OO SMBDatal 0000 0000000000000000000000PCO00 SMBusO OO
00000000000000

Symbol Parameter Conditions Typical Limits Units
(Note 6) (Note 7) (Limit)
fsms SMBus Clock Frequency 100 kHz (max)
10 kHz (min)
tlow SMBus Clock Low Time 10 % to 10 % 13 ps (min)
25 ms (max)
t owMEXT Cumulative Clock Low Extend Time 10 ms (max)
thicH SMBus Clock High Time 90 % to 90% 0.6 ys (min)
tr,smB SMBus Rise Time 10% to 90% 1 ps (max)
tr.smB SMBus Fall Time 90% to 10% 0.3 ns (max)
tor Output Fall Time C_ = 400 pF, 250 ns (max)
lo =3 mA
trmeour | SMBData and SMBCLK Time Low for 25 ms (min)
Reset of Serial Interface (Note 12) 40 ms (max)
t, SMBCLK (Clock) Period 10 ps (min)
t, Data In Setup Time to SMBCLK High 100 ns (min)
tsupaT
ta, Data Out Stable after SMBCLK Low 300 ns (min)
tHp.DAT TBD ns (max)
ts, SMBData Low Setup Time to SMBCLK 100 ns (min)
tup;sTA Low
ts, SMBData High Delay Time after 100 ns (min)
tsu;sTo SMBCLK High (Stop Condition Setup)
te, SMBus Start-Condition Setup Time 0.6 us (min)
tsu;sTa
taur SMBus Free Time 1.3 ys (min)

SMBus Communication
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T
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Data Out
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Pin Name D1 D2 D3 D4 Pin Name D1 D2 D3 D4
NC (pins 1 & 5) 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
NotexOOOOOOOOOOOOOOOOOOO
Vee
Analog and To Internal
Digital Inputs Circuitry

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
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FIGURE 5. INT output related circuitry logic diagram
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FIGURE 7. T_CRIT_A output related circuitry logic
diagram
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N
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a6 [ A5 [ A ] 1 [ Aa2] At ] a0

MSB LSB
0000000000000 00000000
Address Select Pin State LM82 SMBus
Slave 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

LM&20 0000 sMBusO DO 00D DOOO0O0D0O0O0O0OOO0O
Oo000000000000000O0sMBusOOO0OO0OOOO
gooooO0oo00o0O0o0O0ooOoo0OO0000O000DO0OOOOO0
oo00000000000000OM82000000000000
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le0000O0O00O000O0O
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ODHGHOODOOOODOOOOO0OO0O0O00000T_CRITOOD
HIGHOOOOO0OOODOO0000000000000000000
0000MmLSB0 1000000800000 700000000
0000200000000000000

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

l.7000000o00oooo
SMBDaalINTO OO0 T CRIT ADODOOD000000000
000000000000000000000000000000
000000000000000000000000000000
0000MHghO D00 000000000000000000 00
00000000000 0000000000000000000
000000000000000000000LMe20000000
00000000000 000000000000000000
00000000000LM820 High Level Output Current 0 0 0 0
0000000021v0 highODOTTLO highD OO OO0 000
03kQOO0D000000000000000000000000
000000000D0000000000000000000000
00000000000

1800000000 O
0000000000000000000LMe200000000
0000000000000000000000D0000 Vel
00000000MO0000000000000mMO0N00DO
0001270000000000000000OPENDOOOOOD
O0D0OT CRITOOO0D000 7000000000000
00MO0000000000DOOORTICRITOOOOO0DO0ODO
0000MO00000000OT CRITADOOOOOOOO0O00
000POOGNDODODOODOOOOOOODOO0DO0OO
0000000000 D0D0000000 OPENODODDOOD
ooooo
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ead Local Temperature Value
Address 00h

Read D2 Remote Tempemperature Value

Address 01h

Read Status Register
Address 02h

vy

Read Configuration
Address 03h

1t

Read Manufacturers ID
Address FEh (FFh Read Stepping Register

___»l Read Local High Temperature Setpoint H
Address 05h
Command .I Read Remote High Temperature Setpoint H
Register Address 07h
____>| Write Configuration I«
Address 09h
Write Local High Temperature Setpoint I«
Address 0Bh
Write Remote High Temperature Setpoint I«
Address 0Dh
_>| Read T_CRIT Temperature Setpoint r—»
Address 42h
___’i Write T_CRIT Temperature Setpoint I«
Address 5Ah
Address Data
SMBCLK ——P» SM Bus
SMBData @—P Interface

1.9LM820 000
LM82000000000000000000001300000
000000000000 00000000000 000000
000000000000000000000000000000
0000000000000 D00000000000000000
000000000000000000T CRITAOINTOOOO
0000000000000 D0D0000000D0D000000
00000000000001200000013000000000
00000000000 MO00D00000000MO000D0
000000000000
M0 000000 MO00000000000000000
000000000000000000I0000000800000
0ooooo
LM82000000002000000000000000000
ooo
1. 00000000000000000000000000000
00000000000 0LWMe000000000000000
00000000000000000000000000001
0000000000000 0D0MOD00DN000N000o
01000000000000000000000000000
0o
2. 0000000000000000000M00000000
0000000000000 000000000000000
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LM82 0 SMBus1.1 0000000 0SMBDatal 0 0 SMBCLK
0 40ms0 O lowd tryeourD 00000000 0SMBusO 0000
000000000000000000 SMBDatal 00 SMBCLK
0025ms00lowd 000000000M&000000000
0000SMBusOO00000000000000000000
00SMBusD TIMEOUTOOOOLM820 lowd 00000000
0000000000000000000SMBuSI0000000
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LM820000000000000000000000 LM820
0000000000000000000000000000000
0000000M0000000M80HGHOOO00O00
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20LM8200000

21000000000

0000000000000 0o0ooo0o0oooDOoooD0oDooDoooooDOoOsMBusD OO0 0 O0O0OO0O0OOOOOODOOOOO
goood

p7 [ Pe [ Ps [ Pa [ Pa [ P2 [ P1 | PO
0 Command Select

POO P7.O00000COCOO

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
01h 0000 0000 0 RRT Read Remote Temperature
02h 0000 0000 0 RSR Read Status Register
03h 0000 0000 0 RC Read Configuration
04h 0000 0000 0 Reserved
05h 0111 1111 127 RLHS Read Local HIGH Setpoint
06h Reserved
07h 0111 1111 127 RRHS Read Remote HIGH Setpoint
08h Reserved
09h 0000 0000 wWC Write Configuration
0Ah Reserved
0Bh 0111 1111 127 WRHS Write Local HIGH Setpoint
0Ch Reserved
0Dh 0111 1111 127 WLHS Write Local HIGH Setpoint
OEh-2Fh Reserved for Future Use
30h-31h 0000 0000 0 Reserved
32h-34h Reserved for Future Use
35h 0000 0000 0 Reserved
36h-37h Reserved for Future Use
38h 0111 1111 127 Reserved
39h Reserved for Future Use
3Ah 0111 1111 127 Reserved
3Bh-41h Reserved for Future Use
42h 0111 1111 127 RTCS Read T_CRIT Setpoint
43h-4Fh Reserved for Future Use
50h 0111 1111 127 Reserved
51h Reserved for Future Use
52h 0111 1111 127 Reserved
53h-59h Reserved for Future Use
5Ah 0111 1111 127 WTCS Write T_CRIT Setpoint
5Ch-6Fh and Reserved for Future Use
FOh-FDh
FEh 0000 0001 1 RMID Read Manufacturers ID
FFh 1 RSR Read Stepping or Die
Revision Code
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230000000000
00000000000 02h
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0 LHIGH 0 RHIGH 0 OPEN RCRIT LCRIT
goooooooooogoooogot e oogd
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D6 LHIGH:"1" 0000000000 oooooHIGHOOODoODOoooooooo
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2400000 IbOO000O0O0OO0OOOOOOOO00O0O0OoOoOn
000000000 FERDODODO FFAOODOOOO IDOFEROOOOOOOOO0hO OO
25000000
000000000 oshooododoooOdd 09htt

D7 D6 D5 D4 D3 D2 D1 DO

INT mask 0 Remote Remote Remote Local INT Inversion 0
T_CRIT_A T CRIT_A T_CRIT_A T_CRIT_A
mask mask mask mask

00000000000000000"0 000
DZINTOODD1000000000INTODODO000000000

D5 T CRITOOOOOOOOOT CRITAOOOOOOOOODOOOOOT CRITOOOOOOOO0127000000000100000

oooooooooo

D4 000000 OTCRITOOOOOODOOO"MOODO0OO0O0DOO0O0O0O0OOO0OOO0DOO0OOT CRITOODOOOTCRIT AODOOOOOO

ooooooboo

D3 T CRITOOOOOOOOOT CRIT ADOOOOOOOOODOODOOT CRITOOOOOOOOD 127000000000100000

oooooooooo
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(a) Serial Bus Write to the internal Command Register followed by a the Data Byte
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FIGURE 8. Serial Bus Timing Diagrams
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