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Recommended Operating Conditions (continued)
POS
MIN
NOM
MAX
UNIT
R1.3
Input supply voltage range at which full device functionality and performance is
assured
6
18
V
R1.4
Input supply voltage range at which full device functionality is assured while some
performance parameters may be compromised.
18
36
V
R1.5
Input supply voltage range at which Wide-VIN Synchronous BUCK regulator is
allowed to operate in a pulse-skipping mode.
25
36
V
R1.6
VIO supply voltage
3
5.1
V
R1.7
Operating free air temperature, TA
-40
125
°C
(1)
For more information about traditional and new thermal metrics, see the Semiconductor and IC Package Thermal Metrics application
report, SPRA953.
6.4
Thermal Information
THERMAL METRIC(1)
TPS65313-Q1
UNIT
RWG (VQFN)
40 PINS
RθJA
Junction-to-ambient thermal resistance
24.2
°C/W
RθJC(top)
Junction-to-case (top) thermal resistance
15.5
°C/W
RθJB
Junction-to-board thermal resistance
6.8
°C/W
ψJT
Junction-to-top characterization parameter
0.2
°C/W
ψJB
Junction-to-board characterization parameter
6.7
°C/W
RθJC(bot)
Junction-to-case (bottom) thermal resistance
0.5
°C/W
6.5
Power-On-Reset, Current Consumption, and State Timeout Characteristics
VIN/AVIN/VIN_SAFE = 4V to 36V, TA = -40°C to 125°C, TJ up to 150°C, unless otherwise noted.
POS
PARAMETER
TEST CONDITIONS
MIN
TYP
MAX
UNIT
1.0a
VIN_POR_F
Power On Reset assertion threshold
Falling VIN
3.8
4.0
V
1.0b
VIN_POR_R
Power On Reset de-assertion threshold
Rising VIN
5.3
5.8
V
1.1
IOFF
Total current consumption in the OFF
state from VIN, AVIN, and VIN_SAFE
pins
TJ = 25°C, all regulator outputs disabled, WAKE
= 0 V, 2.3 V
≤ VIN/AVIN/VIN_SAFE ≤ 12 V
3
12
µA
TJ = 125°C, all regulator outputs disabled,
WAKE = 0 V, 2.3 V
≤ VIN/AVIN/VIN_SAFE ≤ 12
V
20
µA
TJ = 150°C, all regulator outputs disabled,
WAKE = 0 V, 2.3 V
≤ VIN/AVIN/VIN_SAFE ≤ 12
V
50
µA
1.2a
IIN_PU
Total current consumption in one of the
powered-up state (RESET,
DIAGNOSTIC, ACTIVE or SAFE) from
VIN, AVIN, and VIN_SAFE pins
All regulators are enabled with 0 A
load. VIN/AVIN/VIN_SAFE = 14 V, VREG
powered from BOOST.
47
mA
1.4
tSTART_UP_TO
Start-up/Power-up timeout interval
Measured from WAKE input rising edge until all
switched-mode regulators are enabled. If
regulators are not enabled in this time interval
device transitions to OFF state.
550
1700
ms
1.5
tRESET_STATE_TO
RESET state timeout interval
Measured from the start of active RESET state
condition until RESET state condition is
removed and NRES extension is started
1.2
s
1.6
tDIAG_STATE_TO
DIAGNOSTIC state timeout interval
Measured from NRES rising edge until the
device enters SAFE state
640
ms
1.7
tSAFE_STATE_TO
SAFE state timeout interval range
Measured from time when the device enters
SAFE state from DIAGNOSTIC or ACTIVE or
RESET state and based on SAFE_TO [1:0] bits
setting.
1.25
640
ms
6.6
PLL/Oscillator and SYNC_IN Pin Characteristics
VIN/AVIN/VIN_SAFE = 4V to 36V, TA = -40°C to 125°C,TJ up to 150°C, unless otherwise noted
POS
PARAMETER
TEST CONDITIONS
MIN
TYP
MAX
UNIT
2.0b
fPLL_UNLOCK
Free-running PLL output clock frequency
range as DC-DC converters switching
frequency clock source
2.0
2.2
2.4
MHz
2.1
fPLL_LOCK
PLL output clock frequency while
synchronized to SYNC_IN input clock
2.0
2.2
2.4
MHz
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