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TOP VIEW
NS Package Number M0OSA
Note:
- 000000000000000000000000000000000
000000100000000000
- 0000O0JEDECO0 MO-2110 0000000 BCOOOOODO
ooo
TOP VIEW
NS Package Number BPDO5MPB and TPD0O5QSA
ooon
Order Number Packz.age NS Package Supply Voltage Transport Media
Marking Number
LM74CIM-3 LM74CIM-3 SO-8, MOSA 3.0V to 3.6V 95 Units in Rail
LM74CIMX-3 LM74CIM-3 SO-8, MOBA 3.0V to 3.6V 2500 Units in Tape and Reel
LM74CIM-5 LM74CIM-5 SO-8, MO8A 4.5V to 5.5V 95 Units in Rail
LM74CIMX-5 LM74CIM-5 SO-8, MO8A 4.5V to 5.5V 2500 Units in Tape and Reel
LM74CIBP-3 T8 micro SMD, Thick 2.65V to 3.6V 250 Units in Tape and Reel
Package,
BPDO5MPB
LM74CIBPX-3 T8 micro SMD, Thick 2.65V to 3.6V 3000 Units in Tape and Reel
Package,
BPDO5MPB
LM74CIBP-5 T9 micro SMD, Thick 4.5V to 5.5V 250 Units in Tape and Reel
Package,
BPDO5MPB
LM74CIBPX-5 T9 micro SMD, Thick 4.5V to 5.5V 3000 Units in Tape and Reel
Package,
BPDO5MPB
LM74CITP-3 T10 micro SMD, Thin 2.65V to 3.6V 250 Units in Tape and Reel
Package,
TPD0O5QSA
LM74CITPX-3 T10 micro SMD, Thin 2.65V to 3.6V 3000 Units in Tape and Reel
Package,
TPDO5QSA
LM74CITP-5 T micro SMD, Thin 4.5V to 5.5V 250 Units in Tape and Reel
Package,
TPDO5QSA
LM74CITPX-5 T11 micro SMD, Thin 4.5V to 5.5V 3000 Units in Tape and Reel
Package,
TPD0O5QSA
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Typical LM74-5 LM74-3 Units
Parameter Conditions (Note 7) Limits Limits (Limit)
(Note 8) (Note 8)
Temperature Error (Note 6) Ta =-10"C to +65°C +1.25 +1.25 ‘C (max)
Ta=-25Cto +110°C +2.1 +2.65/-2.15 °C (max)
Ta =-40°C to +85°C +2.65/-1.65 +2.15 ‘C (max)
Ta = -40°C to +110°C +2.65/ +2.65/-2.15 °C (max)
-2.0

Ta = -55°C to +125°C +3.0 +3.5 C (max)
Ta =-55"C to +150°C +5.0 +5.0 C (max)

Resolution 13 Bits
Temperature SO-8 | (Note 9) 280 425 425 ms (max)
Conversion Time micro SMD | (Note 9) 611 925 925 ms (max)
Quiescent Current SO-8 | Serial Bus Inactive 310 520 520 pA (max)
micro SMD 265 470 470 YA (max)

SO-8 | Serial Bus Active 310 HA

micro SMD 310 LA

SO-8 | Shutdown Mode, LA

micro SMD | V* = 3.3V 3 UA

S0O-8 | Shutdown Mode, 8 WA

micro SMD | V¥ = 5V 4 pA

goooooood
oooobcoOooon

000000000000 O00 LM74CIBP-30 LM74CITP-3 000000V PO 2,65V O 3.6VOLM74CIM-3 000000V PO
3.0V0 3.6VOLM74-5000000vP0 45v0 55v0 000000000 (Note6)D DD 000000000 TaO T30 T
O Tyax 000000000 0000000D0000000 T,O0 17,00 25000000000000

Symbol Parameter Conditions Typical Limits U_n it.s
(Note 7) (Note 8) (Limit)

Vine Logical “1” Input Voltage V*x0.7 V (min)
V*+0.3 V (max)

Vine) Logical “0” Input Voltage -0.3 V (min)
V*x0.3 V (max)

Input Hysteresis Voltage V* = 3.0V to 3.6V 0.8 0.35 V (min)

V* =45V to 55V 0.8 0.33 V (min)
Ny Logical “1” Input Current Vin=V* 0.005 3.0 pA (max)
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Symbol Parameter Conditions Typical Limits Units
(Note 7) (Note 8) (Limit)
Iino) Logical “0” Input Current Vin = 0V -0.005 -3.0 HA (min)
Cin All Digital Inputs 20 pF
Von High Level Output Voltage loy = —400 pA 2.4 V (min)
VoL Low Level Output Voltage loL = +2 mA 0.4 V (max)
lo TRI-STATE TRI-STATE Output Leakage Vo = GND -1 MA (min)
Current Vo = V* +1 pA
(max)

goooooboboooooboooobo

00000000000000 LM74CIBP-30 LM74CITP-3 000000V Y0 2,65V O 3.6VOLM74CIM-3 0 00000V P00
3.0vV0 3.6VOLM74-5000000VvY0 45v0 5.5v0C, 0 100pF (00000 )00000000000 000000000
00 TaO TyO TyinD Twax 000000000 00000000000000 T,O0 T,0025000000000000

. Typical Limits Units
Symbol Parameter Conditions (Note 7) (Note 8) (Limit)
t, SC (Clock) Period 0.16 ys (min)
DC (max)
ty CS Low to SC (Clock) High Set-Up Time 100 ns (min)
t CS Low to Data Out (SO) Delay 70 ns (max)
ty SC (Clock) Low to Data Out (SO) Delay 100 ns (max)
ts [ High to Data Out (SO) TRI-STATE 200 ns (max)
te SC (Clock) High to Data In (SI) Hold Time 50 ns (min)
t, Data In (SI) Set-Up Time to SC (Clock) High 30 ns (min)

SC

SO

< t3

FIGURE 2. Data Output Timing Diagram
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FIGURE 3. TRI-STATE Data Output Timing Diagram
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FIGURE 4. Data Input Timing Diagram
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Device Number NS Package Thermal
Number Resistance (6,,)

LM74CIM MO8A 160°C/W

LM74CIBP BPDO5MPB 250°C/W

LM74CITP TPDO5QSA 250°C/W

0000 sop(LM74CIM) 0 000O3VO 55vO0 000000000000 O00000000 micro SMD (LM74SIBPOLM75CITP) O O 0 02.65V
OssvOooO0oo000000000osopr(IM74CIM) 00000 10000 65000 55000 125000 55000 1500000000000
O0MO0000000000 "Temperature Error" (D0 0000 )0000000C0000O0OO0O0OOSOP (LM74CIM)0 0000 40000 8500
025000 110000 40000 110000000000 "Temperature Error" 000000000000 O000+ s000000000000000O
O O LM74CIM (SOP) 0 O O "Temperature Error" 0 0000000 (VP )OO D OO0+ 100000000000+ 030000000

LM74CIBP-30 LM74CITP-3 (micro SMD) D OO0 O0000O0O2.65Vv0O3.6vO0 00000000000 O0OO0OOOO0OOOOOODO 3.3V
000000000000 000000 55000 125000 55000 1500000000800 0 LM74CIBP-50 LM74CITP-5 (micro SMD) O
0000000 000475v0 525v000000000000C0O0O0O0O0O0O0O0OOOOGCOO sovO0O0O0000000O0O0O0O0O0O00O0O 550
00 125000 55000 1500000000000 0 LM74CIBP 000 LM74CITP OO0 55000 125000 55000 150000000000
ooo(P)DDoOoDoOoo+ 100000000000+ 030000000
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154 000000
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(Write Only):

D15 | D14 | D13 | D12 | D11 | D10 | D9 | Ds D7‘D6‘D5‘D4‘D3‘D2‘D1‘DO

X X X X X X X X Shutdown

DOO DI15s0000 XXFFhexUOUO O OOOMODOODOOOOOOOOOD DO
poO D1sO0OO0O0O o000hexOOOOOOOOOOOOOOOOOO

Note: DO DI1500 0000000000000 LM74000000000000000000000000 LM740000000000000000000000
000000000 000000 Dboo0oooo00booobbbooo 000000000002 000000000000000000C0 00000000

152000000 (00000000001 000000000000)
(Read Only):

D15 | D14 | D13 | D12 | D11 | D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 DO

1 1 1 1 1 1 1 1 0 0 0 0 0 0 X X

DOO D1: 00000 TRI-STATED Syooooooood
D2: 0000000003 (POR) O

153000000 10000000000 00)
(Read Only):

D15 | D14 | D13 | D12 | D11 | D10 | D9 D8 D7 D6 D5 D4 D3 D2 D1 Do

MSB | Bit1l | Bit10 | Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | LSB 1 X X

DoO D1: 00000 TRI-STATECD Syooooooodd
D2: High
D70 D1s: 0000000 2000000 1LsBO 0.062500

1.5400000000000 IDOOOO
(Read Only):

D15 | D14 | D13 | D12 | D11 | D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 Do

1 0 0 0 0 0 0 0 0 0 0 0 0 0 X X

DOO D1: 00000 TRI-STATED Syouooooood
D20 D1s: 00000000000 IDOOO0OO0000000LM74000000000000O0000000O0OC0OOOOO
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FIGURE 8. Temperature monitor using Intel 196 processor

www.national.com/jpn/

12




400 00000000000 (ooo)

|
GPI/O1 »| 72 LM74 + L
o CS % = 0.1 puF
MISO — SC GNDF——¢
sSC
68HC11
Micro-
Controller

1
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NS Package Number BPDO5MPB

BPDO5XXX (Rev E)

5-Bump micro SMD Ball Grid Array Thick Package
Order Number LM74CIBP-3, LM74CIBPX-3, LM74CIBP-5, LM74CIBPX-5

The following dimensions apply to the BPDO5MPB package
shown above: X1 [ 1565 m+ 30Qum, X2 16150 m+ 30um, X3 O 850u m+ 50u m.
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TPDO5XXX (Rev A)

5-Bump micro SMD Ball Grid Array Thin Package
Order Number LM74CITP-3, LM74CITPX-3, LM74CITP-5, LM74CITPX-5
NS Package Number TPD0O5QSA
The following dimensions apply to the TPD0O5QSA package
shown above: X1 1590 m+ 30Qum, X2 1641y m= 30um, X3 O 500u m = 751 m.
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