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Note:
- 000000000000000000000000000000000
000000 1000000nooog
- DDEIDDD 0 OJEDEC OO0 MO-2110 0000000 BCOO OOOOO
TOP VIEW
NS Package Number BPDO5MPB and TPD05QSA
Order Number ::;_‘;?:: NSN:;c::rge Supply Voltage Transport Media
LM74CIM-3 LM74CIM-3 SO-8, MO8A 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, MO8BA 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,
TPDO5QSA
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,
TPDO5QSA
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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)
Tp =-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 =-55Cto +125°C +3.0 +3.5 C (max)
Tp =-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 MA (max)
micro SMD 265 470 470 HA (max)

SO-8 | Serial Bus Active 310 LA

micro SMD 310 LA

SO-8 | Shutdown Mode, 7 A

micro SMD | V* = 3.3V 3 A

SO-8 | Shutdown Mode, 8 LA

micro SMD | V¥ = 5V 4 pA
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00000D000000000 LM74CIBP-30 LM74CITP-3 000000V Y0 2,65V O 3.6VOLM74CIM-3 000000V PO
3.0v0 3.6VOLM74-5000000VP0 45v0 5.5v0 000000000 Note ) 0000 0O00000ODO TaO Ty0 T

O Twax 0000000000 0000000000M0OO T,O0 17,00 25000000000000

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

Ving Logical “1” Input Voltage V*x 0.7 V (min)
V*+0.3 V (max)

Vineo) Logical “0” Input Voltage -0.3 V (min)
V*x 0.3 V (max)

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

V* = 45V to 5.5V 0.8 0.33 V (min)
Iingty Logical “1” Input Current Vi =V* 0.005 3.0 HA (max)
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Symbol Parameter Conditions Typical Limits Units
(Note 7) (Note 8) (Limit)
Iingoy 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)

goooboobooooobooboobon

00000000000000 LM74CIBP-30 LM74CITP-3 000000V 20 2.65V O 3.6V0 LM74CIM-3 000000V 20
3.0V 0 3.6VOLM74-50 00000 VY0 45v0 5.5v0 ¢, 0 100pF (00000 )0 0000000000 00000000
00 Ta0 Ty0 Tyun D Tuax 000000 000000000000000000 T,0 T,0025000000000000

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

SC

SO

FIGURE 2. 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 (0,,)

LM74CIM MO8A 160°C/W

LM74CIBP BPDO5MPB 250°C/W

LM74CITP TPDO5QSA 250°C/W

0000 sop(LM74CIM) 0 0 0O3VO 55v00000000000000000O00000 micro SMD (LM74SIBPOLM75CITP) O O 0 02.65V
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025000 110000 40000 110000000000 "Temperature Error" 000000000000 0O00+ s0000000000000O00OO
00 LM74CIM (SOP) O O 0 "Temperature Error" 0 OO0 00000 vPHOooooox 100000000000+ 030000000

LM74CIBP-30 LM74CITP-3 (micro SMD)O0 0000000 0O0O0265vO3.6v000O0000O000000000000C0O0O0O0O0O0O 3.3V
ooooOo000O00O0O0O000000 55000 125000 55000 150000000000000 LM74CIBP-50 LM74CITP-5 (micro SMD) O
oooooooooo47svOo s2svOo0dO00Oo0oooooooooooboboooonooooo sovoOoOoOOOOOoOooOoOoOoObOoOo sso
00 125000 55000 15000000000000 0 LM74CIBP OO0 LM74CITP 000 55000 125000 55000 150000000000
ooo0vY)Dooooo+ 100000000000+ 030000000
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FIGURE 5. Temperature-to-Digital Transfer Function (Non-linear scale for clarity)

TRI-STATEC OO O O

To LM74 SI/O pin 1.4V

80 pF

FIGURE 6.

7 www.national.com/jpn/

VZINT



LM74

gooooooo

Average Power-On Reset Voltage vs Temperature

0.8

06

POWER-ON RESET VOLTAGE (V)

0.4

0.2

0

<75 -50 -25 0 25 50 75
TEMPERATURE (°C)

100 125 150

Static Supply Current vs Temperature (micro SMD)

400

300

200

V+=5.0V

CURRENT (xA)

V+=3.3V
100 V+=2.65V —

-75 -50 -25 0 25 50 75 100 125 150
TEMPERATURE (°C)

io000n0d

LM74000000000000000O0O000000 120030
00O A XADC (D0000000 aA/booooo)yooooo
gooooLM74 0 3 DOODODOOODOCOOOO Spr O
MICROWIRE OO O OO0O0000000O0O0000000004
gooooboobooooobooboobbobbbooooa
Ooooboooooooobcooooooooobooboooooboo
oooooo/0booo ipobobobooLM74000000 000
goboooooooboooooo

11 000000000000000

00000000 1.6VOO (typO )OOOOLM740000
000000000000000LM7400000000000
00000000000000000 L6V (typ O )0O0000
0000000000 (POR) 000000 O000000O0
1111 1111 0000 00XX 0 D00 00 OO0 XXO0O OO (O
0 )000 000000000000 10000000000

Static Supply Current vs Temperature (SO-8)

500

400

V4 = 5V —
///

300 | —_

\V

200 b

V+ =33V

POWER SUPPLY CURRENT (pA)
1

100

0

-75 -50 -25 0 25 50 75
TEMPERATURE (°G)

100 125 150

Temperature Error (SO-8)

6
= = = 5VMINLimit
5 - = = 5V MAX Limit
4 3.3V MIN Limit
3.3V MAX Limit
Ve
o 3 AN P
v 7
<3 ) / ’
x 2 ~ 4
S e
x 1
[14
w9
w
x
5 -1
=
g -2 S \\.\
x Q
% -3 .: \~\~
7
[ \“
-5
-6

-75 50 -25 0 25 50 75 100 125 150

TEMPERATURE (°C)

uooobooobooooobools2bo0000o0o00ood
oo

LM74 OD0O0O00O00O0O0OO0OOOOOOOOODODOOOO0OO0
gob0l1oooooobooooobooboobooobbbom bis (O
goooo MsB)OO b3 (000000 LSBOoooooano
goooobbobo p20d 1ooooooooo™ prd
Do OOO0OO0O000O0C00OOO0OO0OOOCOObOOOOOO
1.53 0000000000000000 b200000000O0
OOPORO OOOOOIDOODODOOOODOOOO 1000000
uboomooobooboooooboboooob pOROOOO0O
goooooooobooooooobcooobooo

| doooooobooooooobooobooooooog
gooobooooboobooboooooboobcoooo

www.national.com/jpn/




1.00000 (ooo)

1200000000000000

LM74 000000000 004dspiood MICROWIREO OO
Oooooooooooooooooooobooog (soooo
goooooboboooobobooobobooooosc oooo
uboooooboooboboobooobooboboboroooo
oooooooos20000o00ooooooooooooooo
gooooebobobooooooooooooo2000 16
gooboooooooo

CS 0 High 0000 OS/O O TRISTATE® 0000000000
0000000 (CS) 000 Low D000 000000000 SC
0 Low 00 High DO O OOOCSO Low 0000000000
CSO LowI 00000000 VO OO (SV0)0 0000000
OMO000000000000000 SCO00000000000
00MO0000000000000000M00sc0000n
000000000000000000000000 14000000
0 (000 (1000)000000 (12000 )0 High (1000 )) O
0000000S/O0000 TRI-SSTATEDOOOO O €SOO 0
0000000 HighDOOOOO 000000 €SO LowO
OD00000O0LM74 0000000000000000000
CSO00 HighD0OOOO0OO00000000000

00000000OlesSCO00DDODOOOODnCSO 328C
000000 LowOdOOOOOOOLM7400Sryooodon
0doooooooo scooooooopoooooooooo
00000 s0Moodooonoooo0ooooooLM7400
0000oOooooodoDOoDoopgooOo somooooood
godogileSCOOODOODDOOOODO LM7400000400
O0000o0o0o0b0bO000oOomo 1 ooboooboooooo
00000000000 oOoOO00ooobDomao 1 0o0o
OJO00LM74 0O00DOODOO0ODODOODOOOODOOOOOO
00LM740000000000000000000000O00O0O
¢ 00 hex

¢ 0l hex

e 03 hex

e 07 hex

¢ OF hex

e 1F hex

¢ 3F hex

e 7F hex

¢ FF hex

0ddodoooboooboboooLM74 00 OO0 O0O00OO0OO
O0o0ooo0o0doondoooDoonodooooono LM74
JdddddooOooooobOoooooo boodooooo
0000000000 LM7400CS O HighOOOOQOOQOO
00000 s00oonoooooooooooobpoog 8
00 dooOooodooooo

000000000000000000/00000 D000
0000000 LM7400000000000000 CSO Low
0oo000o0000000000

- 1600000000000

- 160MO000M0000000000000

+ 1600000000 /000000000000

«+ 80 1600000000 0000000

« CSO HighD OO

M7400000000000000O000DOO0O00O0O0O001
gooobooooooobooooOoOooobbooooobooooo
gbhoooobbooobomobbobooooooooooao
goooooooooooobobcoono

1300000000007

gboooooBomooLse (0oooom ) o 0.062500
gbboo20000000000o04aa

Temperature Digital Output
Binary Hex
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+0.0625°C 0000 0000 0000 1111 00 OFh
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-25°C 1111 0011 1000 0111 F3 87h
-55°C 1110 0100 1000 0111 E4 87h
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151000000
(00DoOoooooooooooooooooooogoo ):
(Write Only):

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

X X X X X X X X Shutdown

DOO DI5O0000 XXFFhexOOOODOODMODOOODODOODOOOODO

DOO DI15O0000 0000hexOOOOOOOOOODODOOOOOOD

Note: DO DI5SO00 000000 OO0OO0OOOLM74000000000000000CO00OCOO0O0O0 LM740000000000000000000O0O0ODO
0000000000000 b00000000000000000000000000000000012000000000000000000000000000

152000000 (00000000001 000000O000000O0)

(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

D00 D1: 000000 TRI-STATEDO SroooOoooogo
D2: 0000000003 (POR) O

153000000 1 000000000000)
(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-SSTATED Syod o oooodd
D2: High
D70 D15s: 0000000 2000000 1LSBO 0.062500

1.5400000000000 IDOO0O0O
(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

D00 D1: 000000 TRI-STATEQO SryroooOoooogo
D20 D1s: 00000000000 IDOOOOOO0O0O0000LM74000MO0000O0000CO00OO0OO0OO0O00OOOC0OO0

www.national.com/jpn/ 10



200000 00000000 o

sC

os | [

S0 —frsXee X XXX X X=X

a) Reading Continuous Conversion - Single Eight-Bit Frame

1 8 1 8

SC | m S
cs | [

SO —fhee X XK X_A_J = X XX X= TRISTATE=

b) Reading Continuous Conversion - Two Eight-Bit Frames

1 8 1 8 1 8 1 8

sc J'IJWH_F er_w_rmw‘_ﬂ_ﬂmj Uy Uy ey
cs |

D3 TR _(
si0. e X OO0 OO0 5 o o >

|<7 Data from the LM74 4>I<7 Data from the Controller 4>|

c) Writing Shutdown Control
FIGURE 7. Timing Diagrams

B

11 www.national.com/jpn/

VZINT



LM74

3.of00onoooood

LM74000000000 iIcoooooooboboobooooo
ooooooooooooooooboooooboooooo
oooooobbooorM740000000000CO0O0O0O0O
pooooooooboooLwM74 OOoO0OOODOOODOOO
so-8 oo oLM740booooooooobooboon
ooooooooooboooooooboooboLwMm74 ODO0OOO
goboooooboobooboooboM74 O0OOOOOOO
uboboooooboobooooooobobooooobooa
oot LM74 00oooooboooooooooocoog o
ooooooooooOooOoOoooboooooOoobooogon
goboooooooooobooooo

oooooboooobobobooooboOoLM740000000000
gobboooooooobbobooooobooboooobooo
ubobboooou LM74b000boooobooooooo Ie
ooooooooboooooboOobooooobooboobooo
goboobooobobooooboooboobobobooooo
ogooooobobboborwMm7400000000000000d

4000 0000000000

goooooooooboooboboobooboooboboboooo
Humiseal HIOOOO000000O000000O00O00O0O0

3.1 microSMDOOODOO

micro SMD 000000 LM74000 000000000000
gooodbUdmicroSMD OOOOODODOOODOODODOODOO
goboooooobooobooboobooooboH)yoobooao
ooooboooO0OO0000LM740 micro SMD OOOOOOO
ooooooooobcoooooooooboooooooooo
gobboooooooooobobboooo (booobooo)
00000 254000000 (0 ImW/em?) OO 00200
ooooobooooooooooLM740 EEPROMOOOO0O
obooboobobboboooboobooboobooooboboooo
LM740000000000OEEPROMUOOOOOOOOOOO
gooooobooooooooOooboboobobboooooo
ooooobbobo oooboboboobooboboopboobooobooo
gbooobbooooobobooooooboooooooa
gooood

Intel
196
Micro-
Controller

GPI/O p———»
RXD |—»

TXD p——

__LM74

CS vt = 0.1pF
SI/0

e GNDf——¢

<

FIGURE 8. Temperature monitor using Intel 196 processor
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