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NXP Semiconductors
Data Sheet: Advance Information

Power system basis chip with high
speed CAN and LIN transceivers

The 33907/33908 SMARTMOS devices area multi-output, power supply,
integrated circuit, including HSCAN and/or LIN transceivers, dedicated to the
automotive market.

Multiple switching and linear voltage regulators, including low-power mode

(32 pA) are available with various wake-up capabilities. An advanced power
management scheme is implemented to maintain high efficiency over wide input
voltages (down to 2.7 V) and wide output current ranges (up to 1.5 A).

The 33907/33908 include enhanced safety features, with multiple fail-safe
outputs, becoming a full part of a safety oriented system partitioning, to reach a
high integrity safety level (up to ASIL D).

The built-in enhanced high-speed CAN interface fulfills the ISO11898-2 and -5
standards. The LIN interface fulfills LIN protocol specifications 1.3, 2.0, 2.1, 2.2,
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Features

48-PIN LQFP-EP

Battery voltage sensing & MUX output pin

Highly flexible SMPS pre-regulator, allowing two topologies: non-inverting
buck-boost and standard buck

Switching mode power supply (SMPS) dedicated to MCU core supply, from
1.2V 10 3.3 V deliveringup to 1.5 A

Multiple wake-up sources in low-power mode: CAN, LIN, and/or IOs

Six configurable I/Os

Linear voltage regulator dedicated to auxiliary functions, or to a sensor supply
(Ve tracker or independent), 5.0 V or 3.3 V

Linear voltage regulator dedicated to MCU A/D reference voltage or 1/0s
supply (Vcca), 5.0V or3.3V

Applications

+ Electrical power steering

+ Engine management

+ Battery management

» Active suspension

» Gear box

* Transmission

 Electrical vehicle (EV), hybrid electrical vehicle
(HEV), and inverter

» Advanced driver assistance systems
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Figure 1. 33907/33908 simplified application diagram -

* This document contains certain information on a new product.
Specifications and information herein are subject to change without notice.
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Figure 2. Simplified application diagram - buck configuration, Vpyx not used, Vgca = 100 mA
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1 Orderable parts

Table 1. Orderable part variations

Part number Temperature (Tp) Package CAN LIN Vcore Notes
MC33907NAE 0 0.8A
MC33908NAE 0 1.5A
-40to 125 °C 48-pin LQFP exposed pad 1 (1)
MC33907LAE 1 0.8A
MC33908LAE 1 1.5A
Notes
1. To order parts in Tape & Reel, add the R2 suffix to the part number.
33907/33908
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Internal Block Diagram
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Figure 3. 33907L/33908L with CAN and LIN simplified internal block diagram
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Figure 4. 33907N/33908N with CAN only simplified internal block diagram
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3 Pin connections
3.1 Pinout diagram for 33907/33908
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Figure 5. 33907L/33908L pinout with CAN and LIN
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Figure 6. 33907N/33908N pinout with CAN only
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3.2

Pin definitions

A functional description of each pin can be found in the functional pin description section beginning on page 26.

Table 2. 33907/33908 pin definition

33907L/ 33907N/
33908L 33908N Pin name Type Definition
pin number | pin number
1 1 VSUP1 A_IN Power supply of the device. An external reverse battery protection diode in series is
mandatory
2 9 VSUP2 A IN Second power supply. Protected by the external reverse battery protection diode used for
- VSUP1. VSUP1 and VSUP2 must be connected together externally.
3 3 VSENSE A_IN ?iir:jseing of the battery voltage. Must be connected prior to the reverse battery protection
Third power supply dedicated to the device supply. Protected by the external reverse battery
4 4 VSUP3 A_IN protection diode used for VSUP1. Must be connected between the reverse protection diode
and the input Pl filter.
5 NC LIN A INJOUT LIN _single-wire bus transmitter and receiver. NC: pin must be left open for 33907N/33908N
- version
6 6 GND_COM GND Dedicated ground for CAN
7 7 CAN_5V A_OUT |Output voltage for the embedded CAN interface
8 8 CANH A_IN/OUT | HSCAN output High
9 9 CANL A_IN/OUT | HSCAN output Low
Can be used as digital input (load dump proof) with wake-up capability or as an output gate
driver
10 10 D IN Digital input: Pin status can be read through the SPI. Can be used to monitor error signals
11 1 10_4:5 A OUT from another IC for safety purposes.
- Wake-up capability: Can be selectable to wake-up on a rising or falling edge, or on a
transition
Output gate driver: Can drive a logic level low-side NMOS transistor. Controlled by the SPI.
Can be used as analog or digital input (load dump proof) with wake-up capability (selectable)
Analog input: Pin status can be read through the MUX output pin
Digital input: Pin status can be read through the SPI. Can be used to monitor error signals
12 12 10 01 A_IN from another IC for safety purposes
13 13 - D_IN | Wake-up capability: Can be selectable to wake-up on a rising or falling edge, or on a
transition
Rk: For safety purposes, 10_1 can also be used to monitor the middle point of a redundant
resistor bridge connected on Vcore (in parallel to the one used to set the Vcore voltage).
14 14 FSOB D_OUT Outpg‘t of .the safety block (acti\(e low). The pin is asserted low at start-up and when a fault
condition is detected. Open drain structure.
15 15 DEBUG D_IN Debug mode entry input
16 16 AGND GROUND | Analog ground connection
Multiplexed output to be connected to an MCU ADC input. Selection of the analog parameter
7 7 MUX_OUT | A_OUT i ailable at MUX-OUT through the SPI.
Digital input pin with wake-up capability (logic level compatible)
18 18 Digital INPUT: Pin status can be read through the SPI. Can be used to monitor error signals
19 19 10_2:3 D_IN from MCU for safety purposes.
Wake-up capability: Can be selectable to wake-up on a rising or falling edge, or on a
transition.
20 20 TXD D IN Transceiver input from the MCU which controls the state of the HSCAN bus. Internal pull-up
- to VDDIO. Internal pull-up to VDDIO.
21 21 RXD D_OUT | Receiver output which reports the state of the HSCAN bus to the MCU
29 NC TXDL D IN Transceiver input from the MCU which controls the state of the LIN bus. Internal pull-up to
- VDDIO. NC: pin must be left open for 33907N/33908N version

33907/33908
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Table 2. 33907/33908 pin definition (continued)

33907L/ 33907N/
33908L 33908N Pin name Type Definition
pin number | pin number

23 NC RXDL D_ouT E?%%j\ég;wg%g&mc:eﬁ?gnns the state of the LIN bus to the MCU. NC: pin must be left open
This output is asserted low when the safety block reports a failure. The main function is to

24 24 RSTB D_OUT |reset the MCU. Reset input voltage is also monitored in order to detect external reset and
fault condition. Open drain structure.

25 25 MISO D_OUT | SPI bus. Master Input Slave Output

26 26 MOSI D_IN SPI bus. Master Output Slave Input

27 27 SCLK D_IN SPI Bus. Serial clock

28 28 NCS D_IN No Chip Select (Active low)

29 29 INTB D_ouT Ig]:\sfigllﬁgg}e?i?n?:rr;:\rla;ﬁ-ig)otvg \;;lE)IE(Tghen an Interrupt condition occurs. Pulse duration is

30 30 VDDIO A_IN Input voltage for MISO output buffer. Allows voltage compatibility with MCU 1/Os.

31 31 SELECT D_IN Hardware selection pin for VAUX and VCCA output voltages

32 32 FB_CORE A_IN VCORE voltage feedback. Input of the error amplifier.

33 33 COMP_CORE A_IN Compensation network. Output of the error ampilifier.

34 34 VCORE_SNS A_IN VCORE output voltage sense

35 35 SW_CORE A_IN VCORE switching point

36 36 BOOT_CORE | A_IN/OUT | Bootstrap capacitor for VCORE internal NMOS gate drive

37 37 VPRE A_OUT | VPRE output voltage

38 38 VAUX A_OUT |VAUX output voltage. External PNP ballast transistor. Collector connection

39 39 VAUX_B A_OUT | VAUX voltage regulator. External PNP ballast transistor. Base connection

40 40 VAUX_E A_OUT |VAUX voltage regulator. External PNP ballast transistor. Emitter connection

41 41 VCCA_E A_OUT |VCCA voltage regulator. External PNP ballast transistor. Emitter connection

42 42 VCCA_ B A_OUT |VCCA voltage regulator. External PNP ballast transistor. Base connection

43 43 VCCA A_OUT |VCCA output voltage. External PNP ballast transistor. Collector connection

44 44 GATE_LS A_OUT |Low-side MOSFET gate drive for “Non-inverting Buck-boost” configuration

45 45 DGND GROUND | Digital ground connection

46 46 BOOT_PRE | A_IN/OUT |Bootstrap capacitor for the VPRE internal NMOS gate drive

47 47 SW_PRE2 A_IN Second pre-regulator switching point

48 48 SW_PRE1 A_IN First pre-regulator switching point

33907/33908
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4

General product characteristics

4.1 Maximum ratings

Table 3. Maximum ratings

All voltages are with respect to ground, unless otherwise specified. Exceeding these ratings may cause a malfunction or permanent
damage to the device.

Symbol Ratings Value Unit Notes
Electrical ratings
Vsup1/2/3 DC Voltage at Power Supply Pins -1.0 to 40 \Y @)
VsensE DC Voltage at Battery Sense Pin -14 to 40 \Y
Vswi 2 DC Voltage at SW_PRE1 and SW_PRE2 Pins -1.0to0 40 \
VpRE DC Voltage at VPRE Pin -0.3t08 \Y
VGATE LS DC Voltage at Gate_LS pin -0.3t08 \
VBOOT PRE DC Voltage at BOOT_PRE pin -1.0t0 50 \Y
Vsw_core DC Voltage at SW_CORE pin -1.0t0 8.0 \
VCORE_SNS DC Voltage at VCORE_SNS pin 0.0to0 8.0 \
VBOOT CORE DC Voltage at BOOT_CORE pin 0.0to 15 \
VEB_CORE DC Voltage at FB_CORE pin -0.3t02.5 \Y
Vcomp_core | DC Voltage at COMP_CORE pin -0.3t0 2.5 \
Vaux_EB DC Voltage at VAUX_E, VAUX_B pin -0.3t0 40 \
Vaux DC Voltage at VAUX pin -2.0to0 40 \
Veea BE DC Voltage at VCCA_B, VCCA_E pin -0.3t0 8.0 \
Veea DC Voltage at VCCA pin -0.3t08.0 \
Vppio DC Voltage at VDDIO -0.3t0 8.0 \%
VEso DC Voltage at FSOB (with ext R mandatory) -0.3t0 40 \
VpEBUG DC Voltage at DEBUG -0.3t0 40 \%
Vio 0,145 DC Voltage at 10_0:1; 4:5 (with ext R = 5.1 kQ in series mandatory) -0.3t0 40 \
Vo g)(()S{SI'E?)%BEtII(ID\l;FZIB:,ICR)iFB, MISO, MOSI, NCS, SCLK, MUX_OUT, RXD, TXD, -0.3 10 Vppi0*0.3 v
VseLEcT DC Voltage at SELECT -0.3t08.0 \Y
VBUS_CAN DC Voltage on CANL, CANH -27 to 40 \
VBUS_LIN DC Voltage on LIN -18 to 40V \
Vean_sv DC Voltage on CAN_5V -0.3t0 8.0 \
1100, 1,4,5 10s Maximum Current Capability(I0_0, I0_1, 10_4, 10_5) -5.0t0 5.0 mA
Notes
2. AllVsups (Vgyp1/2/3) shall be connected to the same supply (Eigure 58)
33907/33908
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Table 3. Maximum ratings (continued)

All voltages are with respect to ground, unless otherwise specified. Exceeding these ratings may cause a malfunction or permanent
damage to the device.

Symbol Ratings Value Unit Notes

ESD Voltage
Human Body Model (JESD22/A114) - 100 pF, 1.5 kQ

VESD-HBM1 * All pins +2.0 Y

VESD-HBM2 » VSUP1,VSUP2, VSUP3, VSENSE, VAUX, I0_0:1, 10_4:5,FS0B, DEBUG +4.0 kV

VESD-HBM3 + CANH, CANL +6.0 kv

VESD-HBM4 * LIN +8.0 kv
Charge Device Model (JESD22/C101):

VEsD-cbm1 « All Pins +500 Y,

VEsD-cDM2 « Corner Pins +750 \

System level ESD (Gun Test)
« VSUP1, VSUP2, VSUP3, VSENSE, VAUX, 10_0:1, 10_4:5, FSOB

VESD-GUN1 330 Q /150 pF Unpowered According to IEC61000-4-2: +8.0 kV
VESD-GUN2 330 Q /150 pF Unpowered According to OEM LIN, CAN, FLexray Conformance +8.0 kV ®)
VESD-GUN3 2.0 kQ / 150 pF Unpowered According to ISO10605.2008 +8.0 kV
VESD-GUN4 2.0 kQ / 330 pF Powered According to ISO10605.2008 +8.0 kV
« CANH, CANL
VESD-GUN5 330 Q/ 150 pF Unpowered According to IEC61000-4-2: +15.0 kV
VESD-GUN6 330 Q /150 pF Unpowered According to OEM LIN, CAN, FLexray Conformance +12.0 kV
VESD-GUN7 2.0 kQ / 150 pF Unpowered According to 1ISO10605.2008 +15.0 kV
VESD-GUNS 2.0 kQ / 330 pF Powered According to 1ISO10605.2008 +15.0 kV
* LIN
VESD-GUN9 330 Q /150 pF Unpowered According to IEC61000-4-2: +15.0 kV
VESD-GUN10 330 Q /150 pF Unpowered According to OEM LIN, CAN, FLexray Conformance +15.0 kV
VESD-GUN11 2.0 kQ / 150 pF Unpowered According to 1ISO10605.2008 +12.0 kV
VESD-GUN12 2.0 kQ / 330 pF Powered According to ISO10605.2008 +15.0 kV

Thermal ratings

Ta Ambient Temperature -40 to 125 °C
T, Junction Temperature -40 to 150 °C
Tste Storage Temperature -55 to 150 °C
Thermal resistance
Reua Thermal Resistance Junction to Ambient 30 °C/W @)
ReJcToP Thermal Resistance Junction to Case Top 24.2 °C/W ®)
ReycBOTTOM Thermal Resistance Junction to Case Bottom 0.9 °C/W ®)
Notes

3. Compared to AGND.

4. Per JEDEC JESD51-6 with the board (JESD51-7) horizontal.

5. Thermal resistance between the die and the case top surface as measured by the cold plate method (MIL SPEC - 883 Method 1012.1).

6. Thermal resistance between the die and the solder par on the bottom of the packaged based on simulation without any interface resistance.

33907/33908
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4.2 Static electrical characteristics

Table 4. Operating range

Tcase = -40 °C to 125 °C, unless otherwise specified. Vgyp = Vgyp yv L to 40 V, unless otherwise specified. All voltages referenced to
ground. When 28 V < Vgp < 40 V, thermal dissipation must be considered (Figure 25).

Symbol Parameter Min. Typ. Max. Unit Notes

Power supply

Isup123 Power Supply Current in Normal Mode (Vsyp > Vsup_uv 7) 2.0 - 13.0 mA
Isup3 Power Supply Current for VSUP3 in Normal Mode (Vsyp > Vsyp_uv_7) - 35 5.0 mA
Isup_LPOFF1 Power Supply Current in LPOFF (Vgyp =14V at Tp =25 °C) - 32 - MA
Isup_LPOFF2 Power Supply Current in LPOFF (Vgyp =18 Vat Tp =80 °C) - 42 60 pA
Vsns_uv Power Supply Undervoltage Warning - 8.5 - \%
Vsns_uv_HysT | Power Supply Undervoltage Warning Hysteresis 0.1 - - \Y
Vsup uv 7 Power Supply Undervoltage Lockout (power-up) 7.0 - 8.0 \%
Vsup_uv 5 Power Supply Undervoltage Lockout (power-up) - - 5.6 \
Vsup uv L Power Supply Undervoltage Lockout (falling - Boost config.) - - 2.7 \%
Vsup_uv LB Power Supply Undervoltage Lockout (falling - Buck config.) - - 4.6 \ Q)
Vsup_uv HysT | Power Supply Undervoltage Lockout Hysteresis - 0.1 - v ®)

VpRg Voltage pre-regulator

Vpgre Output Voltage

* Buck mode (Vsyp > Vsup_uv_7) 6.25 - 6.75
VA V V - -
* Buck mode (VSUP U 72 VSUP >4.6 V) PRE_UV_4 SUP
VeRe -= P3 Rpson_pr v
E* IPRE
* Boost mode (Vgyp 22.7 V) 6.0 _ 70

Vpre Maximum Output Current Capability
* Buck or Boost with VSUP > VSUP_UV_7

2.0 - -
* Buck with Vgyp yv_72Vsyp24.6 V 0.5 2.0 - ®)
lpre + Boost with Vsyp yy 72 Vsyp = 6.0 V 2.0 - - A
* Boost with 6.0 V > Vg p24.0V 1.0 - -
+ Boost with 4.0 V > Vgyp 22.7 V 0.3 - -
Vpre Maximum Output Current Capability in LPOFF at low Vgyp
voltage
* Buck with VSUP uv 7 > VSUP >46V 0.05 _ _
[ ; - : A ®
PRE_LPOFF * Boost with VSUP_UV_7 > VSUP >6.0V 2.0 — —
+ Boost with 6.0 V> Vg p24.0V 1.0 - -
« Boost with4.0 V> Vg p227V 0.3 - -
IPRE_LIM Vpgre Output Current Limitation with Vgyp <28 V 3.5 - - A
V Overcurrent Detection Threshold (in buck mode only) with V
IPrRE_OC SPZ%EV ( y) SuP 5.0 - - A
VpRE_UV Vpgre Undervoltage Detection Threshold (Falling) 5.5 - 6.0 \
Notes
7. Vsup_ uv_ LB = VPre_uv_4pP3 t Rpson_PRE * IPRE
8. Guaranteed by design
33907/33908
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Table 4. Operating range (continued)

Tcase = -40 °C to 125 °C, unless otherwise specified. Vgyp = Vsyp yy | to 40V, unless otherwise specified. All voltages referenced to
ground. When 28 V < Vg p <40V, thermal dissipation must be considered (Eigure 25).

Symbol Parameter Min. Typ. Max. Unit Notes
Vpge Voltage pre-regulator (continued)
Vpre_uv_HysT | Vpre Undervoltage Hysteresis 0.05 - 0.15 \Y ©
Vpre_uv 4p3 | Vpre Shut-off Threshold (Falling - buck and buck/boost) 4.2 - 4.5 \
VPRE_UV_4P3_ | \c Shut-off Hysteresis 0.05 - 0.15 v ©)
HYST
RosoNipRE Vpgre Pass Transistor On Resistance with Vg p <28 V - - 200 mQ
LiR_vPRE Vpge Line Regulation - 20 - mv ©)
Vpre Load Regulation for Coyt = 57 uF ©)
LORveRe_suCK * Ipre from 50 mA to 2.0 A - Buck mode - 100 B mv
Vpge Load Regulation for Coyr = 57 uF ©)
LORvpRe_poosT * Ipre from 50 mA to 2.0 A - Boost mode - 500 B mV
VPRE_LL H Vpre Pulse Skipping Thresholds B 200 - mV
VPRE_LL L - 180 -
TWAR,\LPRE Vpre Thermal Warning Threshold - 125 - °C
TsD_pRE Vpgre Thermal Shutdown Threshold 160 — — °C
TsoipREiHysT Vpgre Thermal Shutdown Hysteresis - 10 - °C ©)
Vsup_|p|:|: Iper Input Voltage Detection 18 - 24 \
VSUPflPFFﬁHYST IPFF |npUt Voltage Hysteresis 0.2 - - \
|pRE_|pFF_pK Iprr High-side Peak Current Detection with Vgyp <28 V 1.7 - — A
VG Ls oH LS Gate Driver High Output Voltage (Ioyt = 50 mA) VpRre-1 - VpRE \%
VG_LS_OL LS Gate driver Low Level (IoyT = 50 mA) - - 0.5 \
Vcore Voltage regulator
VCoRE_FB Vcore Feedback Input Voltage 0.784 0.8 0.816 \Y
Vcore Output Current Capability in Normal Mode
+ 33907N - - 0.8
lcore + 33908N - - 1.5 A
+ 33907L - - 0.8
+ 33908L - - 1.5
Vcore Output Current Limitation
+ 33907N 1 - 2
ICORE_LlM * 33908N 1.8 - 3.5 A
+ 33907L 1 - 2
+ 33908L 1.8 - 3.5
Rpson_core | Vcore Pass Transistor On Resistance - - 200 me
Notes

9. Guaranteed
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Table 4. Operating range (continued)

Tcase = -40 °C to 125 °C, unless otherwise specified. Vgyp = Vsyp_yv L to 40 V, unless otherwise specified. All voltages referenced to
ground. When 28 V < Vg p <40V, thermal dissipation must be considered (Eigure 25).

Symbol Parameter Min. Typ. Max. Unit Notes
V¢ore Voltage regulator (continued)
LORycore 12 | Vcore Transient Load regulation - 1.2 V range -60 - 60 mV (10) (1)
LORvcore 33 | Vcore Transient Load regulation - 3.3 V range -100 - 100 mV (10) (11
VCoRE_LL H Vcore Pulse Skipping Thresholds - 180 - mv
VCORE_LL_L - 160 -
Twarn_core | Vcore Thermal Warning Threshold - 125 - °C
Tsp_core Vcore Thermal Shutdown Threshold 160 - - °C
TSD_CORE_HYST VCORE Thermal Shutdown Hysteresis - 10 - °C (10)
Vcca Voltage regulator
Vcea Output Voltage
» 5.0 V config. with Internal ballast at 100 mA 4.95 5.0 5.05
» 5.0 V config with external ballast at 200 mA 4.9 5.0 5.1
Veea + 5.0 V config with external ballast at 300 mA 4.85 5.0 5.15 Y% (12)
+ 3.3 V config with Internal ballast at 100 mA 3.2505 3.3 3.3495
+ 3.3 V config with external ballast at 200 mA 3.234 3.3 3.366
+ 3.3 V config with external ballast at 300 mA 3.201 3.3 3.399
lcca N Vcea Output Current (int. MOSFET) - - 100 mA
lcca_out Vcca Output Current (external PNP) - - 300 mA
ICCA_LIM_INT VCCA Output Current Limitation (int. MOSFET) 100 - 675 mA
lcca Lim out | Veca Output Current Limitation (external PNP) 300 - 675 mA
lcca LM _FB Vcea Output Current Limitation Foldback 80 - 200 mA
Veea LM FB Vcca Output Voltage Foldback Threshold 0.5 - 1.1 \Y
Veea LM _HysT | Veca Output Voltage Foldback Hysteresis 0.03 - 0.3 \
lcca_sase_sc Vcca Base Current Capability g - 30 mA
lcca_Base_sk 20 - -
TwarN_cca Vcea Thermal Warning Threshold (int. MOSFET only) - 125 - °C
TSD¢ca Vcea Thermal Shutdown Threshold (int. MOSFET only) 160 - - °C
TSDcea mvsT | Veca Thermal Shutdown Hysteresis - 10 - °C (3)
Vcca Transient Load Regulation
LORTycca * lcca = 10 mA to 100 mA (internal MOSFET) - - 1.0 % (13)
* Igca = 10 mA to 300 mA (external ballast)
Notes
10. Guaranteed by design.
11. COUT =40 |JF, ICORE =10mAto 1.5 A, dICORE/dt <20 A/lJS
12. External PNP gain within 150 to 450
13. Guaranteed by design.
33907/33908
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Table 4. Operating range (continued)

Tcase = -40 °C to 125 °C, unless otherwise specified. Vgyp = Vsyp yy | to 40V, unless otherwise specified. All voltages referenced to
ground. When 28 V < Vg p <40V, thermal dissipation must be considered (Eigure 25).

Symbol Parameter Min. Typ. Max. Unit Notes
Vaux voltage regulator
Vaux s Vaux Output Voltage (5.0 V configuration) 4.85 5.0 5.15 \Y
Vaux_33 Vaux Output Voltage (3.3 V configuration) 3.2 3.3 3.4 \Y
Vaux_TRK Vaux Tracking Error (Vaux_s and Vayx_33) -15 - +15 mV
IAux_out Vaux Output Current - - 300 mA
laux_LImM Vaux Output Current Limitation 300 - 700 mA
IAUX_LIM_FB Vaux Output Current Limitation Foldback 100 - 530 mA
Vaux_LIM_FB Vaux Output Voltage Foldback Threshold 0.5 - 1.1 \%
Vaux_LIM_HysT | Vaux Output Voltage Foldback Hysteresis 0.03 - 0.3 \%
:23;2:;? Vaux Base Current Capability 7TO ~ '7_'0 mA
TSDayux Vaux Thermal Shutdown Threshold 160 - - °C
TSDaux_HysT | Vaux Thermal Shutdown Hysteresis - 10 - °C (14)
LORyAUx Vaux Static Load Regulation (Iaux_out = 10 mA to 300 mA) - 15 - mV (14)
LORTvAux VAU?( IT,:j: S;,T t c;%dn:{: ?cl: lgggnmA - - 1.0 % (14)
CAN_5V voltage regulator
Vean Output Voltage
Vean Vgup > 6.0 V in Buck mode 4.8 5.0 5.2 \
Vsup > Vsup_uv_L in Boost mode
lcAN_ouT Vean Output Current - - 100 mA
lcAN_LIM Vean Output Current Limitation 100 - 250 mA
TSDcan Vean Thermal Shutdown Threshold 160 - - °C
TSDcan_HysT | Vean Thermal Shutdown Hysteresis - 10 - °C (14)
Vean_uv Vcan Undervoltage Detection Threshold 4.25 - 4.8 \%
Vean_uv_HysT | Vean Undervoltage Hysteresis 0.07 - 0.22 \Y
Vean_ov Vcan Overvoltage Detection Threshold 5.2 - 5.55 \%
Vean_ov HysT | Vean Overvoltage Hysteresis 0.07 - 0.22 \Y
LORycaN Vcan Load Regulation (from 0 to 50 mA) - 100 - mv (14)
Notes

14. Guaranteed by design.
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Table 4. Operating range (continued)

Tcase = -40 °C to 125 °C, unless otherwise specified. Vgyp = Vsyp_yv L to 40 V, unless otherwise specified. All voltages referenced to
ground. When 28 V < Vg p <40V, thermal dissipation must be considered (Eigure 25).

Symbol Parameter Min. Typ. Max. Unit Notes
Fail-safe machine voltage supervisor
VpRe_ov Vpgre Overvoltage Detection Threshold 7.2 - 8.0 \Y
VpRe ov HysT | Vpre Overvoltage Hysteresis - 0.1 - \ (19)
Veore FB_uv | Vcore FB Undervoltage Detection Threshold 0.67 - 0.773 \Y
Veore FB_uv_ D | Vcore FB Undervoltage Detection Threshold - Degraded mode 0.45 - 0.58 \
VCORHEQSF_‘?UV* Vcore FB Undervoltage Hysteresis 10 - 27 mv (15)
Vcore FB ov | Vcore FB Overvoltage Detection Threshold 0.84 - 0.905 \Y
VCORE—F‘?—OV—HYS Vcore FB Overvoltage Hysteresis 10 - 30 mV (19)
Vcore_FB DRIFT |VYcore_rs Drift versus 10_1 50 100 150 mV
Ipb_core Vcore Internal Pull-down Current (active when VR g is enabled) 5.0 12 25 mA
Veea v s Vcea Undervoltage Detection Threshold (5.0 V config) 4.5 - 4.75 \
Veea v s Vcca Undervoltage Detection Threshold (Degraded 5.0 V) 3.0 - 3.2 \
Veea uv 33 Vcea Undervoltage Detection Threshold (3.3 V config) 3.0 - 3.2 \
Veea uv HysT | Veca Undervoltage Hysteresis - 0.07 - \% (15)
Veea ov s Vcea Overvoltage Detection Threshold (5.0 V config) 5.25 - 5.5 \
Veea ov 33 Vcca Overvoltage Detection Threshold (3.3 V config) 34 - 3.6 \Y
Vcea ov HysT | Voca Overvoltage Hysteresis - 0.15 - \Y (19)
Rpp_cca Vcea Internal Pull-down Resistor (active when V¢, is disabled) 50 - 160 Q
Vaux_uv_5 Vaux Undervoltage Detection Threshold (5.0 V config) 4.5 - 4.75 \
VAuX_uv_ 5D Vaux Undervoltage Detection Threshold (Degraded 5.0 V) 3.0 - 3.2 \
Vaux_uv_33 Vaux Undervoltage Detection Threshold (3.3 V config) 3.0 - 3.2 \
Vaux_uv_HysT | Vaux Undervoltage Hysteresis - 0.07 - \Y (15)
Vaux_ov_ 5 Vaux Overvoltage Detection Threshold (5.0 V config) 5.25 - 5.5 \
Vaux_ov_33 Vaux Overvoltage Detection Threshold (3.3 V config) 34 - 3.6 \
Vaux_ov HysT | Vaux Overvoltage Hysteresis - 0.07 - Y (15)
Rpp_aux Vaux Internal Pull-down Resistor (active when Vx is disabled) 50 - 170 Q
Notes
15. Guaranteed by design.
33907/33908
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Table 4. Operating range (continued)

Tcase = -40 °C to 125 °C, unless otherwise specified. Vgyp = Vsyp yyv | to 40V, unless otherwise specified. All voltages referenced to
ground. When 28 V < Vg p <40V, thermal dissipation must be considered (Eigure 25).

Symbol Parameter Min. Typ. Max. Unit Notes

Fail-safe outputs

VRsTB_OL Reset Low Output Level (I_RSTB = 2.0 mA and 2.0 V < Vg p < 40 V) - - 0.5 v (16)
IRsTB_LIM Reset Output Current Limitation 12 - 25 mA
VRsTB_IL External Reset Detection Threshold (falling) 1.0 - - \
VRSTB_IH External Reset Detection Threshold (rising) - - 2.0 \
VRrsTB_IN_HYST | External Reset Input Hysteresis 0.2 - - \Y
VEsoB_oL FSOB Low Output Level (I_FSOb = 2.0 mA) - - 0.5 \
IFsoB_LK FSOB Input Current Leakage (Vgggg = 28 V) - - 1.0 pA
lFsoB_LIM FSOB Output Current Limitation 6.0 - 12 mA

Analog input - multi-purpose 10s

Vio_ANA_WD Measurable Input Voltage (wide range) 3.0 - 19 \
V|0_ANA_-|-G Measurable Input Voltage (tight range) 3.0 - 9.0 \YJ
llo_IN_ANA Input Current - - 100 MA
Digital input
Vio 1 Digital I-.Iigh.ln.put voltage level (10_0:1, |0_4:5) - B B v
- * Min Limit=2.7VatVgyp =40V
Vi023 IH Digital High Input voltage level (I0_2, 10_3) 2.0 - - \
Vio 1L Digital Low Input voltage Level (I0_0:1; 10_4:5) - - 2.1 vV
Vio_HysT Input Voltage Hysteresis (10_0:1, 10_4:5) 50 120 500 mv ()
Vio2s 1L Digital Low Input voltage Level (I0_2, 10_3) - - 0.9 vV
Vio23_HysT Input Voltage Hysteresis (I0_2, 10_3) 200 450 700 mV a7
o IN_0:1 Input Current for |0_0:1 -5.0 - 100 pA
||O_|N_1 Input Current for |O_1 when used for FB_Core monitoring -1.0 - 1.0 A
o IN 255 Input Current for I0_2:5 -5.0 - 5.0 HA
lio_IN_LPOFF Input Current for |0_0:5 in LPOFF -1.0 - 1.0 UA
Output gate driver
Vio_oH High Output Level at lio out =-2.5MA Vpre - 1.5 - VpRE V
Vio oL Low Output Level at ;g oyt = +2.5 mA 0.0 - 1.0 Vv
x:g:gﬁl::g Output Current Capability 2;5 : _2_5 mA

Notes
16. For Vgyp <2.0V, all supplies are already off and external pull-up on RSTB (e.g Vcore of Veca) pulls the line down.

17. Guaranteed by design.
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Table 4. Operating range (continued)

Tcase = -40 °C to 125 °C, unless otherwise specified. Vgyp = Vsyp_yv 1 to 40 V, unless otherwise specified. All voltages referenced to
ground. When 28 V < Vg p <40V, thermal dissipation must be considered (Eigure 25).

Symbol Parameter Min. Typ. Max. Unit Notes
Analog multiplexer
VaMux_Acc Voltage Sense Accuracy (Vgns, 10_0, I0_1) using 5.1 kQ resistor -5.0 - 5.0 % (18)
VAMUX_WD_5 Divider Ratio (wide input voltage range) at Vpp,o = 5.0 V - 5.0 -
Vamux_wp_3p3 | Divider Ratio (wide input voltage range) at Vppjo = 3.3 V - 7.0 -
VAMUX_TG_5 Divider Ratio (tight input voltage range) at Vppg = 5.0 V - 2.0 -
Vamux_TG_3p3 | Divider Ratio (tight input voltage range) at Vppp = 3.3 V - 3.0 -
VAMUX_REF1 Internal Voltage Reference with 6.0 V < Vgyp <19V 2475 25 2.525 \
VAMUX_REF2 Internal Voltage Reference with Vgyp <6.0 Vor Vgyp 219V 2.468 2.5 2.532 \Y
Vamux_tP_co | Internal Temperature sensor coefficient - 9.9 - mV/°C (19)
Vamux_TP Temperature Sensor MUX_OUT output voltage (at T;=165°C) 2.08 2.15 222 \
Interrupt
VINTB_OL Low Output Level (It = 2.5 mA) - - 0.5 \Y%
Rpu_INT Internal Pull-up Resistor (connected to VDDIO) - 10 - KQ
INT LK Input Leakage Current - - 1 HA
CAN transceiver
CAN logic input pin (TXD)
Vxp_IH TXD High Input Threshold 0.7 x Vppio - - \
V1xp 1L TXD Low Input Threshold - - 0.3 x Vppio \%
TXDpypL-up TXD Main Device Pull-up 20 33 50 KQ
TXD k TXD Input Leakage Current, V1xp = Vppio -1.0 - 1.0 pA
CAN logic output pin (RXD)
VRxD_oL1 Low Level Output Voltage (Irxp = 250 pA) - - 0.4 \Y
VRxD_oL2 Low Level Output Voltage (Irxp = 1.5 mA) - - 0.9 \
VOUTyaH High Level Output Voltage (Irxp = -250 PA, Vppio =3.0 Vto 5.5 V) ng'\? ) - - v
Notes
18. If a higher resistor value than recommended is used, the accuracy degrades.
19. Guaranteed by design
33907/33908
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Table 4. Operating range (continued)

Tcase = -40 °C to 125 °C, unless otherwise specified. Vgyp = Vsyp yyv | to 40V, unless otherwise specified. All voltages referenced to
ground. When 28 V < Vg p <40V, thermal dissipation must be considered (Eigure 25).

Symbol Parameter Min. Typ. Max. Unit Notes
CAN output pins (CANH, CANL)
Vpirr_com_mope | Differential Input Comparator Common Mode Range -12 - 12 Vv
Vin_pirr_sLeep | Differential Input Voltage Threshold in Sleep Mode 0.5 - 0.9 \
VIN_HYST Differential Input Hysteresis (in TX, RX mode) 50 - - mV
RIN_cHcL CANH, CANL Input Resistance 5.0 - 50 kQ
RIN_DIFF CAN Differential Input Resistance 10 - 100 kQ
RIN_mATCH Input Resistance Matching -3.0 - 3.0 %
CANH Output Voltage (45 Q < Rgys < 65 Q)
VCANH » TX dominant state 2.75 - 4.5 \Y
» TX recessive state 2.0 25 3.0
CANL Output Voltage (45 Q < Rgys < 65 Q)
VeanL » TX dominant state 0.5 - 2.25 \Y
» TXrecessive state 2.0 25 3.0
VAN sYM CAN dominant voltage symmetry (VcanL + Vcann) 4.5 5 5.5 \
Differential Output Voltage
Vor-VoL + TX dominant state (45 Q < Rgyg < 65 Q) 1.5 2.0 3.0 Vv
» TX recessive state -50 0.0 50 mV
|CANL.SK ccj;r';‘:/lilr_ gi':l]!(%tjlgnlag\;l;)nder Short-circuit Condition (Vean, <12 V, CANL 40 _ 100 mA
|CANH.SG 8?“: gr?\l;er(r:eoﬁu[l[;rl]jt ILérxi)er Short-circuit Condition (Veany = -2.0V, 100 _ -40 mA
RINSLEEP I\C/Iﬁys CANL Input Resistance Device Supplied and in CAN Sleep 5.0 _ 50 kO
VeanLP CANL, CANH Output Voltage in Sleep Modes. No termination load. -0.1 0.0 0.1 \
CANH, CANL Input Current, Device Unsupplied, (Vcann, Veane =5-0V)
lcaN * Vgyp and Vcan connected to GND -10 - 10 pA (20)
* Vgyp and Van connected to GND via 47k resistor -10 - 10 pA
Tot Overtemperature Detection 160 - - °C
ThysT Overtemperature Hysteresis - - 20 °C
Digital interface
MISOy High Output Level on MISO (lyso = 1.5 mA) Vppio - 0.4 - - \Y%
MISO_ Low Output Level on MISO (lyso = 2.0 mA) - - 0.4 \
Imiso Tri-state Leakage Current (Vpp;o =5.0 V) -5.0 - 5.0 pA
Vopio Supply Voltage for MISO Output Buffer 3.0 - 55 \
IVppio Current consumption on VDDIO - 1.0 3.0 mA
SPI k SCLK, NCS, MOSI Input Current -1.0 - 1.0 pA
Vspi_H SCLK, NCS, MOSI High Input Threshold 2.0 - - \Y
Rsp) NCS, MOSI Internal Pull-up (pull-up to VDDIO) 200 400 800 KQ
Vspi_iL SCLK, NCS, MOSI Low Input Threshold - - 0.8 \Y%
33907/33908
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Table 4. Operating range (continued)

Tcase = -40 °C to 125 °C, unless otherwise specified. Vgyp = Vsyp_yv 1 to 40 V, unless otherwise specified. All voltages referenced to
ground. When 28 V < Vg p <40V, thermal dissipation must be considered (Eigure 25).

Symbol Parameter Min. Typ. Max. Unit Notes
Debug
VbEBUG_IL Low Input Voltage Threshold 2.1 2.35 2.6 vV
VDEBUG_IH High Input Voltage Threshold 4.35 4.6 4.97 \%
IpEBUG LK Input Leakage Current -10 - 10 pA

LIN transceiver (when 7.0 V < Vsup1,2,3 < 18 V, unless otherwise specified) (33907L/33908L)
LIN logic input pin (TXDL)

VxoL_H TXDL High Input Threshold 2.0 - - \Y
VxpL_IL TXDL Low Input Threshold - - 0.8 \
TXDLpyp.yp | TXDL Internal Pull-up (to VDDIO) 20 33 50 kQ
TXDL g TXD Input Leakage Current, V1xp_ = VDDIO -1.0 - 1.0 HA

LIN logic input pin (RXDL)

VRxDL_oL1 Low Level Output Voltage (IrxpL = 250 pA) - - 0.4 \
VRXDL_OL2 Low Level Output Voltage (IrxpL = 1.5 mA) - - 0.9 \
VRXDLﬁOUTﬁHlGH ngh Level OUtpUt Voltage (IRXDL =-250 A, VDDlO =3.0Vto55 V) VDD|O-0.4V - - \Y

LIN output pin

Input Leakage Current at the Receiver. Dominant State (Driver OFF,

Isus_PAS_DOM Vgar =12V, Vaus = 0 V) -1.0 - - mA @
e e | B3 T e T | | | o |
VDRNER_DOM Driver Dominant Voltage - - 0.251 Vgup \Y%
VBus_pom Receiver Dominant State - - 0.4 Vgup \%
VBUs_REC Receiver Recessive State 0.6 Vgup - - \%
VBus_wu LIN Wake-up Detection Threshold (7.0 V< Vgyp < 18 V) 0.4 Vgyup - 0.6 Vgup Vv
VLIN_UV Vsyp Undervoltage Threshold - - 7.0 vV
VSER_D|ODE §:trri]<§s Diode Voltage Drop (DSEFLMASTER and Dggr Nt in pull-up 0.4 07 10 v

lsus_ LM Current Limitation for Driver Dominant State (Vg g = 18 V) 40 - 200 mA 22)
RsLave LIN Pull-up Resistor 20 - 60 kQ
VSHIFT_GND Ground Shift (VshiFt_eND = VeND_ECU - VGND_BATTERY) 0.0 - 11.5%Vpat \

Vshirr_sar | Battery Voltage Shift (Vspipr_gat = VBATTERY - VsHIFT_oND VBAT) 0.0 - 11.5%Vpar v @)

Notes
20. Guaranteed by design and characterization.
21. VpgaT is the voltage at the input of the control unit.
22. Current flowing inside the pin. A transceiver must be capable to sink at least 40 mA.
23. VpaT: voltage across the battery connectors of the vehicle. Vgnp gcu: voltage on the local ECU ground connector with respect to battery ground
of the vehicle (VGND BATTERY)'

33907/33908
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Table 4. Operating range (continued)

Tcase = -40 °C to 125 °C, unless otherwise specified. Vgyp = Vsyp yy | to 40V, unless otherwise specified. All voltages referenced to
ground. When 28 V < Vg p <40V, thermal dissipation must be considered (Eigure 25).

Symbol Parameter Min. Typ. Max. Unit Notes
LIN output pin (continued)
VeHFT DIF Difference B_etween Battery Shift and Ground Shift 0.0 _ 8.0% Viar v (24)
- (VSHIFT_DIF = VSHIFT_BAT - VSHIFT_GND)
VBUs_cNT VBus_cNT = (VTH_REC * VTH_DOM)/2 0.475 Vgup - 0.525 Vgup v @)
VhysTt VhysT = VTH_REC - VTH_DOM - - 0.175 Vgup v
Ground Disconnection. GND = Vgyp 0V < Vpyg< 18V, Vgar=12V.
lBus_NO_GND Loss of Local GND does not affect communication in the remaining -1.0 - 1.0 mA (26)
network
| VBAT disconnection. Vgyp = GND, 0 V < Vgyg < 18 V. Node sustains _ _ 100 A
BUS_NO_BAT | the current that can flow under this condition. BUS remains operational. H
LINTsp LIN Thermal Shutdown - 180 - °C @)
LINtsp Hyst | LIN Thermal Shutdown Hysteresis 20 °C
CuN LIN internal capacitor - - 10 pF @)
Notes

24. This constraint refers to duty cycle D1 and D2 only.
25.  Vy_powm: receiver threshold of the recessive to dominant LIN bus edge. Vty_rec receiver threshold of the dominant to recessive LIN bus edge.

26. Vgyp is the voltage at the input of the device (different from Vbat when a reverse current protection diode is implemented.
27. Guaranteed by design.
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4.3 Dynamic electrical characteristics

Table 5. Dynamic electrical characteristics

Tcase = -40 °C to 125 °C, unless otherwise specified. Vgyp = Vgyp yv L to 40 V, unless otherwise specified. All voltages referenced to
ground. When 28 V < Vgp < 40 V, thermal dissipation must be considered (Figure 25).

Symbol Parameter Min. Typ. Max. Unit Notes
Digital interface timing
fspi SPI Operation Frequency (50% DC) 0.5 - 8.0 MHz
MISO Transition Speed, 20 - 80%
tMISO_TRANS * Vppio =5.0V, Copp = 50 pF 5.0 - 30 ns
* Vppio =5.0V, C oap = 150 pF 5.0 - 50
toLH Minimum Time SCLK = HIGH 62 - - ns
toLL Minimum Time SCLK = LOW 62 - - ns
tpcLD Propagation Delay (SCLK to data at 10% of MISO rising edge) - - 30 ns
tcspv NCS = LOW to Data at MISO Active - - 75 ns
tscLcH SCLK Low Before NCS Low (setup time SCLK to NCS change H/L) 75 - - ns
theLeL SCLK Change L/H after NCS = low 75 - - ns
tscLp SDI Input Setup Time (SCLK change H/L after MOSI data valid) 40 - - ns
tHelp SDI Input Hold Time (MOSI data hold after SCLK change H/L) 40 - - ns
tscLeL SCLK Low Before NCS High 100 - - ns
tHeLcH SCLK High After NCS High 100 - - ns
tpcHD NCS L/H to MISO at High-impedance - - 75 ns
tonnes NCS Min. High Time 500 - - ns
tnes MIN NCS Filter Time 10 - 40 ns
NCS tonncs
tscien | thowew ton J towe tscLet theLeH
SCLK | o]
tesov | frot : J_,tPCHD L—
MISO M Notused )| MSB | LSB |
tscLo | thewo
MOSI | MSB | LSB
Figure 7. SPI timing diagram
500 ns min
— [ e T
NCS - >
3.5 ys min
Any Fail-safe Any main Any Fail-safe
register access register access register access
Figure 8. Register access restriction
33907/33908
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Table 5. Dynamic electrical characteristics (continued)

Tcase = -40 °C to 125 °C, unless otherwise specified. Vgyp = Vsyp yyv | to 40V, unless otherwise specified. All voltages referenced to
ground. When 28 V < Vg p <40V, thermal dissipation must be considered (Eigure 25).

Symbol Parameter Min. Typ. Max. Unit Notes
CAN dynamic characteristics
tbouT TXD Dominant State Timeout 0.8 - 5.0 ms
tbom Bus Dominant Clamping Detection 0.8 - 5.0 ms
Propagation Loop Delay TXD to RXD
tLoop * Rioap = 120 Q, C between CANH and CANL = 100 pF, - - 255 ns
C atRxD < 15 pF
typwu Single Pulse Wake-up Time 0.5 - 5.0 us
tapwu Multiple Pulse Wake-up Time 0.5 - 1.0 us
t3pTO1 Multiple Pulse Wake-up Timeout (120 s bit selection) 110 120 - us
t3pTO2 Multiple Pulse Wake-up Timeout (360 ps bit selection) 350 360 - us
{eAN READY _I?elay to Enaple QAN by SPI Command (NQS rising 9dge) to CAN to _ _ 100 us (28)
- ransmit (device in normal mode and CAN interface in TX/RX mode)
Fail-safe state machine
OSCkssm Oscillator 405 - 495 kHz
CLKgs MmN Fail-safe Oscillator Monitoring 150 - - kHz
tic_ErRR 10_0:5 Filter Time 4.0 - 20 us
tack_Fs Acknowledgement Counter (used for IC error handling IO_1 and 10_5) 7.0 - 9.7 ms
t prs_Recovery |lO_O Filter Time to Recover from Deep Reset and Fail State 0.8 - 1.3 ms
tio1_priFT_mon | 1O_1 filter time 1.0 - 2.0 ms
Fail-safe output
trRsTB_FB RSTB Feedback Filter Time 8.0 - 15 us
trsoB_FB FSOB Feedback Filter Time 8.0 - 15 us
tRsTB_BLK RSTB Feedback Blanking Time 180 - 320 us
trsoB_BLK FSOB Feedback Blanking Time 180 - 320 us
trsTB_POR Reset Delay Time (after a Power On Reset or from LPOFF) 12 15.9 23.6 ms (29)
trsTB LG Reset Duration (long pulse) 8.0 - 10 ms
trRsTB_ST Reset duration (short pulse) 1.0 - 1.3 ms
tRsTB_IN External Reset Delay time 8.0 - 15 us
toiac_sc Fail-safe Output Diagnostic Counter (FSOB) 550 - 800 us
VSUP voltage supply
Csup Minimum capacitor on Vsup 44 - - uF
Notes

28.  For proper CAN operation, TXD must be set to high level before CAN enable by SPI, and must remain high for at least Tcan_rReaDY.
29. This timing is not guaranteed in case of fault during startup phase (after Power On Reset of from LPOFF)
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Table 5. Dynami

c electrical characteristics (continued)

Tcase = -40 °C to 125 °C, unless otherwise specified. Vgyp = Vsyp_yv L to 40 V, unless otherwise specified. All voltages referenced to
ground. When 28 V < Vg p <40V, thermal dissipation must be considered (Eigure 25).

Symbol Parameter Min. Typ. Max. Unit Notes
Vpge Voltage pre-regulator
fsw_PRE Vpgre Switching Frequency 418 440 462 kHz
tsw_PRE Vsw_pre On and Off Switching Time - - 30 ns (30)
tPRE_SOFT Vpre Soft Start Duration (Coyt < 100 pF) 500 - 700 us
tPRE_BLK_LIM Vpge Current Limitation Blanking Time 200 - 600 ns
tiPRE_OC Vpge Overcurrent Filtering Time 30 - 120 ns (30)
tPrRE_UV Vpgre Undervoltage Filtering Time 20 - 40 us
tPrRE_UV_4p3 Vpre Shut-off Filtering Time 3.0 - 6.0 us
diprRE/DT Vpgre Load Regulation Variation - - 25 A/ms (30)
tPRE_WARN Vpre Thermal Warning Filtering Time 30 - 40 us
tPrRE_TSD Vpgre Thermal Detection Filtering Time 1.3 - - us
tysup_IPFF Iper Input Voltage Filtering Time 1.0 - 5.0 us
tiPRE_IPFF Iprr High-side Peak Current Filter Time 100 - 300 ns
tLs RISE/FALL LS Gate Voltage Switching Time (Ioyt = 300 mA) - - 50 ns
Vsense Voltage regulator
tysns_uv Vgns Undervoltage Filtering Time 1.0 - 3.0 us |
Vcore Voltage regulator
tcore_BLk LM | Vcore Current Limitation Blanking Time 20 - 40 ns
fsw_core Vcore Switching Frequency 2.28 24 2.52 MHz
tsw_core Vsw_core On and Off Switching Time 6.0 - 12 ns
Vcore_sofFtT | Vcore Soft Start (Coyt = 100 pF max) - - 10 Vims
tcorRE_WARN Vcore Thermal Warning Filtering Time 30 - 40 us
tcore_Tsp Vcore Thermal Detection Filtering Time 0.5 - - us
Vcca Voltage regulator
tcca_Lim Vcea Output Current Limitation Filter Time 1.0 - 3.0 us
:ggij::m:gii; Vcea Output Current Limitation Duration ;g ~ ~ ms
tcca WARN Vcea Thermal Warning Filtering Time 30 - 40 us
tcca TsD Vcca Thermal Detection Filter Time (int. MOSFET) 1.5 - - us
dl oap/dt Ve Load Transient - 2.0 - A/ms (30)
Veea soFT Veea Soft Start (5.0 V and 3.3 V) - - 50 Vims
Notes
30. Guaranteed by characterization.
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Table 5. Dynamic electrical characteristics (continued)

Tcase = -40 °C to 125 °C, unless otherwise specified. Vgyp = Vsyp yy | to 40V, unless otherwise specified. All voltages referenced to
ground. When 28 V < Vg p <40V, thermal dissipation must be considered (Eigure 25).

Symbol Parameter Min. Typ. Max. Unit Notes
Vaux voltage regulator
taux LM Vaux Output Current Limitation Filter Time 1.0 - 3.0 us
tAUX_LIM_OFF1 Vaux Output Current Limitation Duration 10 - B ms
taux_LIM_oFF2 50 - -
taux_TsD Vaux Thermal Detection Filter Time 15 - - us
dlpyx/dt Vaux Load Transient - 2.0 - A/ms @1
VAUX_SOFT Vaux Soft Start (5.0 V and 3.3 V) - - 50 V/ms
CAN_5V voltage regulator
tcaN LM Output Current Limitation Filter Time 2.0 - 4.0 us
tcan_TsD Vean Thermal Detection Filter Time 1.0 - - us
tcan_uv Vcan Undervoltage Filtering Time 4.0 - 7.0 us
tcan_ov Vean Overvoltage Filtering Time 100 - 200 us
dican/dt Vcan Load Transient - 100 - A/ms @1
Fail-safe machine voltage supervisor
tprRe oV Vpgre Overvoltage Filtering Time 128 - 234 us
tcore_uv Vcore FB Undervoltage Filtering Time 4.0 - 10 us
tcore_ov Vcore FB Overvoltage Filtering Time 128 - 234 us
tcca_ uv Vcea Undervoltage Filtering Time 4.0 - 10 us
tCCA_OV Vcea Overvoltage Filtering Time 128 - 234 us
taux_uv Vaux Undervoltage Filtering Time 4.0 - 10 us
tAUX_OV Vaux Overvoltage Filtering Time 128 - 234 us
Digital input - multi-purpose ios
FIO_IN Digital Input Frequency Range 0.0 — 100 kHz ‘ ‘
Analog multiplexer
fUX READY SPI Ss/lectiorltSO (I;_)\a;taCReady to tie1S§mpIed on Mux_out us
- * Vppio = 5.0V, Cyux_out = 1.0 nF - - 10
Interrupt
tinTB LG INTB Pulse Duration (long) 90 100 - us
tinTe_sT INTB Pulse Duration (short) 20 25 - us
Functional sate machine
twy_GEN General Wake-up Signal Deglitch Time (for any wu signal on 10s) 60 70 80 us ‘

Notes
31. Guaranteed by characterization.
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Table 5. Dynamic electrical characteristics (continued)

Tcase = -40 °C to 125 °C, unless otherwise specified. Vgyp = Vsyp_yv L to 40 V, unless otherwise specified. All voltages referenced to
ground. When 28 V < Vg p <40V, thermal dissipation must be considered (Eigure 25).

Symbol Parameter Min. Typ. Max. Unit Notes
LIN dynamic characteristics (when 7.0 V < Vsup1, 2, 3 <18 V, unless otherwise specified) (33907L/33908L)
trx_PD Receiver Propagation Delay (Trx_pp = MAX (trec_ppr: tREC_PDF)) - - 6.0 us
trx SYM tSymmetry of Receiver Propagation Delay (Trx_sym = trRec_pDF - 20 _ 20 us
- REC_PDR)
tsus_wu BUS Wake-up Filter Time - - 250 us
txp_pom TXD_L Permanent Dominant State Delay - 5.0 - ms
tLIN_SHORT_GND LIN Short-circuit to GND Deglitcher - 15 - ms
BDgasT Fast Baud Rate - - 100 KB/s
Duty Cycle D1
THREC(max) =0.744 x VSUP' THDom(maX) =0.581 x VSUP _ _ o (32)
D1 VSUP 70Vto18V, tBlT =50 s 0.396 Y
D1= tBUS-reC(min)/(ZtB”)
Duty Cycle D2
THREC(min) =0.422 x VSUP’ THDOM(min) =0.284 x VSUP _ _ o (32)
D2 VSUP 76Vto18V, tBlT =50 s 0.581 &
D2 = tBUS-rec(max)/(2tB|-|-)
Duty Cycle D3
THREC(max) =0.778 x VSUP’ THDOM(maX) =0.616 x VSUP _ _ o (32)
D3 VSUF’ 70Vto18V, tBlT =96 us 0.417 %
D3 = tBus-reC(min)/(ztBrr)
Duty Cycle D4
D4 THREC(min) =0.389 x VSUP* THDOM(min) =0.251x VSUP _ _ 0.59 % (32)
VSUP 7.6Vto18 V, tBlT =96 us ’
D4 = tBUS-rec(max)/(2t5|T)
Notes
32. LIN Driver, Bus load conditions (CBUS,RBUS): 1.0 nF;1.0 kQ / 6.8 nF;660 Q / 10 nF;500 Q
33907/33908
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