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Calculating sensor power consumption
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Calculating sensor power consumption
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Calculating sensor power consumption
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Calculating sensor power consumption
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Calculating sensor power consumption
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Calculating sensor power consumption

T

sample

(tigte X Lidre) Lidle = Tsample — Lactive

Lyye = T
sample

11

wi» TEXAS INSTRUMENTS



Calculating sensor power consumption
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Calculating sensor power consumption
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Calculating sensor power consumption

T

P sample o
P tidle P 1:active :
i i
0 idle lactive
I . (tidle X lidle) + (tactive X lactive) Ligle = Tsample — Lactive
AVG — T
sample
PARAMETER TEST CONDITIONS MIN TYP IIAII UNIT
POWER SUPPLY
. lo_acTiv : : ;
. E . tive Conversion, serial bus inactive 1
active cQour:ﬁzcr::lgtncurrent during active Active C . ial bus i ) 35 220
Duty cycle 1 Hz, averaging mode off, serial bus 35 5
inactive. T, =25°C .
) Duty cycle 1 Hz, 8 averaging mode on, serial bus
Iy Quiescent current inactive. T, = 25 °C 16 22| pA
Duty cycle 1 Hz, averaging mode off, serial bus 15
active, SCL frequency = 400 kHz
. Serial bus inactive. SCL, SDA, and ADDO = V+. T
(4] » g A
I|d|e lsg Standby current =95 °C 1.25 3.1 HA
Shutdown current EE;;L:;US inactive, SCL, SDA, and ADDO = V+. T, 0.15 05 uA
Serial bus inactive, SCL, SDA and ADDO = W+, Ty
lsp Shutdown current =150 °C 5 HA
Shutdown current E?fl bus active, SCL frequency = 400 kHz, ADDO 17 bA
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Calculating sensor power consumption

o Tsample g
> tidle i 1:active ¢
lile i
active
= 0/—m——m————————-—-———————————————— e ——— -
I . (tidle X lidle) + (tactive X lactive) Ligle = sample ~— Lactive
AVG — T
sample
PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
TEMPERATURE TO DIGITAL CONVERTER
. Conversion time One-shot mode 13 15.5 175 ms
active
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Calculating sensor power consumption
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I . (tidle X lidle) + (tactive X lactive) Ligle = sample ~— Lactive
AVG — T
sample
BIT FIELD TYPE RESET |DESCRIPTION
6:5 AVG[1:0] RAW 01 Conversion averaging modes. Determines the number of

conversion results that are collected and averaged before
updating the temperature register. The average is an
accumulated average and not a running average.

00: No averaging
01: 8 Averaged conversions

10: 32 averaged conversions
11: 64 averaged conversions

> tocive = 19.5 MS
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Calculating sensor power consumption

P Tsample o
< tidle i 1:active ¢
iidIe .
active
= 0/—m——m————————-—-———————————————— e ——— -
I . (tidle X lidle) + (tactive X lactive) Ligle = sample ~— Lactive
AVG — T
sample
BIT FIELD TYPE RESET |DESCRIPTION
6:5 AVG[1:0] RAW 01 Conversion averaging modes. Determines the number of

conversion results that are collected and averaged before
updating the temperature register. The average is an
accumulated average and not a running average.

00: No averaging

01: 8 Averaged conversions
10: 32 averaged conversions
11: 64 averaged conversions

> tactive =124 ms
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Calculating sensor power consumption

P Tsample o
< tidle i 1:active ¢
iidIe .
active
= 0/—m——m————————-—-———————————————— e ——— -
I . (tidle X lidle) + (tactive X lactive) Ligle = sample ~— Lactive
AVG — T
sample
BIT FIELD TYPE RESET |DESCRIPTION
6:5 AVG[1:0] RAW 01 Conversion averaging modes. Determines the number of

conversion results that are collected and averaged before
updating the temperature register. The average is an
accumulated average and not a running average.

00: No averaging

01: 8 Averaged conversions

10: 32 averaged conversions
11: 64 averaged conversions

> tactive =496 ms
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Calculating sensor power consumption

P Tsample o
< tidle i 1:active ¢
iidIe .
active
= 0/—m——m————————-—-———————————————— e ——— -
I . (tidle X lidle) + (tactive X lactive) Ligle = sample ~— Lactive
AVG — T
sample
BIT FIELD TYPE RESET |DESCRIPTION
6:5 AVG[1:0] RAW 01 Conversion averaging modes. Determines the number of

conversion results that are collected and averaged before
updating the temperature register. The average is an
accumulated average and not a running average.

00: No averaging

01: 8 Averaged conversions

10: 32 averaged conversions

»

11: 64 averaged conversions

> Lciive = 992 MS
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Calculating sensor power consumption

P Tsample >
¢ tidle bie 1:active >
lile iactive
= 0/—m——m————————-—-———————————————— e ——— -
I . (tidle X lidle) + (tactive X lactive) Ligle = sample ~— Lactive
AVG — T
sample
Tsample
Table 7-7. Conversion Cycle Time in CC Mode
CONV[2:0] AVG[1:0] = 00 AVG[1:0] = 01 AVG[1:0] =10 AVG[1:0] = 11
000 15.5 ms 125 ms 500 ms 1s
001 125 ms 125 ms 500 ms 1s
010 250 ms 250 ms 500 ms 1s
o1 500 ms 500 ms 500 ms 1s
100 1s 1s 1s 1s
101 45 4s 4s 4s
10 Bs Bs 8s Bs
1 v 16s 16s 16 s 16s
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Calculating sensor power consumption

T

=W+

P sample o
P tidle P 1:active :
lile i
active
I . (tidle X lidle) + (tactive X lactive) Ligle = sample ~— Lactive
AVG — T
sample
POWER SUPPLY
la_scTiv : : ;
E Qmescelnl current during active Active Conversion, serial bus inactive 135 220 pA
conversion
Duty cycle 1 Hz, averaging mode off, serial bus as 5
inactive. Ty = 25°C .
Ig Quiescent current ggt{j:,rtiizcl_? ‘l_H;B, ?él\reraging mode on, serial bus 18 92 bA
L Ta =
Duty cycle 1 Hz, averaging mode off, serial bus 15
active, SCL frequency = 400 kHz
Serial bus inactive. SCL, SDA, and ADDO =V+. T i
(4) . 3 A . . -
s |Standoy current =25°C 128 311 wA I|dIe(Cont|nuous conversion mode)
Serial bus inactive, SCL, SDA, and ADDO = V+. T 1
Shutdown current N : ' : A 0.15 05 .
=25°C bA I|dIe(One-shot mode)
lep Shutdown current 391“5%' E)gs inactive, SCL, SDA and ADDO = W+, Ty 5 uA
Shutdown current Serial bus active, SCL frequency = 400 kHz, ADDO 17 uA
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Example: Continuous conversion mode average
current consumption (no averaging)

sample
tidle i tactive
iidIe iactive
= )/————————-—-—————————————— e ——— -
I . (tidle X iidle) + (tactive X iactive) Ligle = Tsample — Lactive
AVG — —

tidle = 984.5 ms
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Example: Continuous conversion mode average
current consumption (no averaging)

sample
tidle biq 1:active
N L —. actve |
I _ (tidle X iidle) + (tactive X iactive) Lidle = Tsample — tactive
Ave Tsampie tigie = 1s —15.5ms
tidle = 984.5 ms
(984.5 ms x 1.25 uA) + (15.5 ms x 135 uA)
Lye = s = 3.32uAl - > 2,750 days from 220 mAh battery
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Example: Continuous conversion mode average
current consumption (8 averaged conversions)

sample
tidle biq 1:active
N e ) | 2°1iv_e_________~
I _ (tidle X iidle) + (tactive X iactive) Lidle = Tsample — tactive
AVG Tsample tigie = 15 — 124 ms
tidle = 876 ms
(876 ms X 1.25 uA) + (124 ms X 135 uA)
Ly = 1 = 17.8ud - > 510 days from 220 mAh battery
S

24

wi» TEXAS INSTRUMENTS



Example: One shot mode average current
consumption (no averaging)

e sample .

e tidle biq 1:active >
N e ) actve |

I _ (tidle X iidle) + (tactive X iactive) Lidle = sample — Lactive

Ave Tsampie tigie = 1s —15.5ms
tidle = 984.5 ms
(984.5 ms x 0.15 uA) + (15.5ms x 135 uA)
Lyye = s = 2.24 uA - > 4,000 days from 220 mAh battery
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System power consumption

1.7Vto 55V

2-wire interface 12C or

SMBus compatible

controller

VDD
SCL
SDA
ALERT
ADDO

TMP117
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System power consumption

Digital temperature sensor
« Low sleep/standby current
* Modest active current

1.7Vto 55V

SCL
SDA
ALERT
ADDO

2-wire interface 12C or
SMBus compatible

TMP117

controller
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System power consumption

Microcontroller Digital temperature sensor
* Low sleep current « Low sleep/standby current
* Modest standby current « Modest active current

« Large active current

1.7Vto 55V

SCL
SDA
ALERT
ADDO

2-wire interface 12C or
SMBus compatible

TMP117

controller
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System power consumption

Microcontroller Digital temperature sensor
* Low sleep current « Low sleep/standby current
* Modest standby current « Modest active current

« Large active current

1.7Vto 55V

2-wire interface 12C or
SMBus compatible

TMP117

controller
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Thank you!

To find more temperature sensor resources and products, visit
ti.,com/temperature.
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https://www.ti.com/sensors/temperature-sensors/overview.html

