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NXP Semiconductors
Advance Information

Power system basis chip with high
speed can transceiver

The FS6407/FS6408 SMARTMOS devices area multi-output, power supply,
integrated circuit, including HSCAN transceiver, dedicated to the industrial
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 FS6407/FS6408 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.

The built-in enhanced high-speed CAN interface fulfills the ISO11898-2 and -5

standards.

Features

+ 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 and/or 10s

+ Six configurable 1/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 (Veca), 50V or3.3V

%

Document Number: MC34FS6407-08
Rev. 3.0, 7/2016

FS6407
FS6408

POWER SYSTEM BASIS CHIP

AE SUFFIX (PB-FREE)
98ASA00173D
48-PIN LQFP-EP

Applications
» Automation (PLC, robotics)
* Building control (lift)

* Trans

portation (mobile machine, military)

* Medical (Infusion pump, stairs)
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Figure 1. FS6407/FS6408 simplified application diagram - buck boost configuration

* 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 Vcore Notes
MC34FS6407NAE 0.8A
-40 °Cto 125 °C 48-pin LQFP exposed pad 1 (1)

MC34FS6408NAE 1.5A

Notes
1. To order parts in Tape & Reel, add the R2 suffix to the part number.
FS6407/FS6408
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Internal block diagram
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Figure 3. FS6407/FS6408 simplified internal block diagram
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3 Pin connections

3.1

Transparent top view

VSUP1
VSUP2
VSENSE
VSUP3
NC
GND_COM
CAN_5V
CANH
CANL
10_4
I0_5
10_0

3.2 Pin definitions
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Pinout diagram for FS6407/FS6408
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Figure 4. FS6407/FS6408 pinout

A functional description of each pin can be found in the functional pin description section beginning on page 22.

Table 2. FS6407/FS6408 pin definition

Pin Number Pin Name Type Definition
1 VSUP1 A_IN Power supply of the device. An external reverse battery protection diode in series is mandatory
2 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 VSENSE A_IN Sensing of the battery voltage. Must be connected prior to the reverse battery protection diode.

4 VSUP3 A IN T_hird power supply dedicated to the device supply. Protected by the ext_ernal_ reverse battgry prote(_:tion
- diode used for VSUP1. Must be connected between the reverse protection diode and the input Pl filter.

5,22,23 NC N/A Not connected. Pins must be left open.

6 GND_COM GND Dedicated ground for CAN

7 CAN_5V A_OUT | Output voltage for the embedded CAN interface

8 CANH A_IN/OUT | HSCAN output High

9 CANL A_IN/OUT | HSCAN output Low

FS6407/FS6408
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Table 2. FS6407/FS6408 pin definition (continued)

Pin Number Pin Name Type Definition
Can be used as digital input (load dump proof) with wake-up capability or as an output gate driver
Digital input: Pin status can be read through the SPI. Can be used to monitor error signals from another
10 D_IN
11 10_4:5 A OUT 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 from another
12 A_IN
13 10_0:1 D_IN IC for safety purposes
- Wake-up capability: Can be selectable to wake-up on a rising or falling edge, or on a transition
Rk: For safety purposes, |0_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 FSOB D_OUT Output of the safety_ block (active low). The pin is asserted low at start-up and when a fault condition is
detected. Open drain structure.
15 DEBUG D_IN Debug mode entry input
16 AGND GROUND [ Analog ground connection
Multiplexed output to be connected to an MCU ADC input. Selection of the analog parameter is available
7 MUX_OUT | A_OUT | i MUX-OUT through the SPI.
Digital input pin with wake-up capability (logic level compatible)
18 0 2:3 D IN Digital INPUT: Pin status can be read through the SPI. Can be used to monitor error signals from MCU for
19 - - safety purposes.
Wake-up capability: Can be selectable to wake-up on a rising or falling edge, or on a transition.
Transceiver input from the MCU which controls the state of the HSCAN bus. Internal pull-up to VDDIO.
20 TXD D_IN
- Internal pull-up to VDDIO.
21 RXD D_OUT | Receiver output which reports the state of the HSCAN bus to the MCU
This output is asserted low when the safety block reports a failure. The main function is to reset the MCU.
24 RSTB D_OUT |Reset input voltage is also monitored in order to detect external reset and fault condition. Open drain
structure.
25 MISO D_OUT | SPI bus. Master Input Slave Output
26 MOSI D_IN SPI bus. Master Output Slave Input
27 SCLK D_IN SPI Bus. Serial clock
28 NCS D_IN No Chip Select (Active low)
This output pin generates a low pulse when an Interrupt condition occurs. Pulse duration is configurable.
29 INTB D_OUT 1hternal pull-up to VDDIO.
30 VDDIO A_IN Input voltage for MISO output buffer. Allows voltage compatibility with MCU 1/Os.
31 SELECT D_IN Hardware selection pin for VAUX and VCCA output voltages
32 FB_CORE A_IN VCORE voltage feedback. Input of the error amplifier.
33 COMP_CORE A_IN Compensation network. Output of the error amplifier.
34 VCORE_SNS A_IN VCORE output voltage sense
35 SW_CORE A_IN VCORE switching point
36 BOOT_CORE | A_IN/OUT |Bootstrap capacitor for VCORE internal NMOS gate drive
37 VPRE A_OUT |VPRE output voltage
38 VAUX A_OUT | VAUX output voltage. External PNP ballast transistor. Collector connection
39 VAUX_B A_OUT |VAUX voltage regulator. External PNP ballast transistor. Base connection
40 VAUX_E A_OUT |VAUX voltage regulator. External PNP ballast transistor. Emitter connection
41 VCCA_E A_OUT |VCCA voltage regulator. External PNP ballast transistor. Emitter connection
42 VCCA B A_OUT |VCCA voltage regulator. External PNP ballast transistor. Base connection
FS6407/FS6408
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Table 2. FS6407/FS6408 pin definition (continued)

Pin Number Pin Name Type Definition
43 VCCA A_OUT |VCCA output voltage. External PNP ballast transistor. Collector connection
44 GATE_LS A_OUT |Low-side MOSFET gate drive for “Non-inverting Buck-boost” configuration
45 DGND GROUND | Digital ground connection
46 BOOT_PRE | A_IN/OUT |Bootstrap capacitor for the VPRE internal NMOS gate drive
47 SW_PRE2 A_IN Second pre-regulator switching point
48 SW_PRE1 A_IN First pre-regulator switching point

FS6407/FS6408
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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 t0 40 v )
VseNSE DC Voltage at Battery Sense Pin -14 to 40 \
Vsw1,2 DC Voltage at SW_PRE1 and SW_PRE2 Pins -1.0 to 40 \
VpRE DC Voltage at VPRE Pin -0.3t08 \%
VGATE LS DC Voltage at Gate_LS pin -03t08 \
VBOOT_PRE DC Voltage at BOOT_PRE pin -1.0to 50 \%
Vsw_core DC Voltage at SW_CORE pin -1.0t0 8.0 \
VCORE_SNS DC Voltage at VCORE_SNS pin 0.0to 8.0 \
VBOOT CORE DC Voltage at BOOT_CORE pin 0.0to 15 \
VEB _CORE DC Voltage at FB_CORE pin -0.3t02.5 \%
Vcomp_core DC Voltage at COMP_CORE pin -0.3t02.5 \Y
Vaux_EB DC Voltage at VAUX_E, VAUX_B pin -0.3t0 40 \
Vaux DC Voltage at VAUX pin -2.0t0 40 \'%
Veea BE DC Voltage at VCCA_B, VCCA_E pin -0.3t08.0 \Y
Veea DC Voltage at VCCA pin -0.3t08.0 \
Vopio DC Voltage at VDDIO -0.3t08.0 \%
VEso DC Voltage at FSOB (with ext R mandatory) -0.3t0 40 \%
VpEBUG DC Voltage at DEBUG -0.310 40 \
Vio 0,145 DC Voltage at IO_0:1; 4:5 (with ext R = 5.1 kQ in series mandatory) -0.3t0 40 \%
VoG :DOC ;{olltc?g?’e at INTB, RSTB, MISO, MOSI, NCS, SCLK, MUX_OUT, RXD, TXD, -0.3 10 Vppio*0.3 v
VseLECT DC Voltage at SELECT -0.3t08.0 \
VBUS_CAN DC Voltage on CANL, CANH -27 t0 40
Vean_sv DC Voltage on CAN_5V -0.3t08.0 \
I_IOO’ 1,4,5 10s Maximum Current Capability(I0_0, 10_1, 10_4, 10_5) -5.0t0 5.0 mA
Notes

2. All Vgyps (Vsup1/2/3) must be connected to the same supply (Eigure 49)

FS6407/FS6408
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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 (ESD Class 2) 420 KV
VESD-HBM2 * VSUP1,VSUP2, VSUP3, VSENSE, VAUX, I0_0:1, 10_4:5,FS0B, DEBUG ;4'0 KV
(ESD Class 3A) ;6.0 KV
VESD-HBM3 * CANH, CANL (ESD Class 3A) -
Charge Device Model (JESD22/C101): +500 Vv
VEsD-cDM1  All Pins (ESD Class 2) ;750 v
VEsDp-cbm2 » Corner Pins (ESD Class 2) -
System level ESD (Gun Test) @)
» VSUP1, VSUP2, VSUP3, VSENSE, VAUX, 10_0:1, 10_4:5, FSOB 8.0 KV
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 CAN, FLexray Conformance ;8.0 KV
VESD-GUN3 2.0 kQ / 150 pF Unpowered According to 1ISO10605.2008 ;8.0 KV
VESD-GUN4 2.0 kQ / 330 pF Powered According to 1ISO10605.2008 -
« CANH, CANL £15.0 KV
VESD-GUN5 330 Q /150 pF Unpowered According to IEC61000-4-2: ;12'0 KV
VESD-GUNG 330 €/ 150 pF Unpowered According to OEM CAN, FLexray Conformance ;15'0 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 ISO10605.2008 -
Thermal ratings
Ta Ambient Temperature -40to 125 °C
T, Junction Temperature -40 to 150 °C
Tste Storage Temperature -55to 150 °C
Thermal resistance
R Thermal Resistance Junction to Ambient 30 °C/IW “
0JA
ReycTop Thermal Resistance Junction to Case Top 242 °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.

FS6407/FS6408
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4.2 Static electrical characteristics

Table 4. Operating range

Tcase =-40 °C to 125 °C, unless otherwise specified. Vgyp = Vgyp_yy_ to 36 V, unless otherwise specified. All voltages referenced to
ground.

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 (Vsup > Vsup_uv_7) - 35 5.0 mA
Isup_LPOFF1 Power Supply Current in LPOFF (Vgyp =14V at T4 =25 °C) - 32 - MA
Isup_LPOFF2 Power Supply Current in LPOFF (Vgyp =18 V at T4 = 80 °C) - 42 60 pA
Vsns_uv Power Supply Undervoltage Warning - 8.5 - \Y
Vsns_uv_Hyst | Power Supply Undervoltage Warning Hysteresis 0.1 - - \
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 L B Power Supply Undervoltage Lockout (falling - Buck config.) - - 4.6 \Y Y]
Vsup_uv_Hyst | Power Supply Undervoltage Lockout Hysteresis - 0.1 - \ ®)

VpRg Voltage pre-regulator

Vpgre Output Voltage

* Buck mode (Vsyp > Vsup_uv_7) 6.25 - 6.75
VPRE * Buck mode (VSUP7UV77 > VSUP >4.6 V) VPRE,EUV_4 R[\)/SS(;J’S’ _PR - \Y
« logf
E* 'PRE
» Boost mode (Vgyp 22.7 V) 6.0 - 7.0

Vpre Maximum Output Current Capability
* Buck or Boost with Vsup > Vsup_uv_7

- - 1.7
« Buck with VSUP_UV_7 > Vsup >46V 05 - 17 ®)
IPRE * Boost with VSUPfUV77 > VSUP >6.0V - - 1.7 A
 Boost with 6.0 V> Vg p>4.0V 1.0 - -
« Boost with 4.0 V = Vgp 2 2.7V 0.3 - -
Vpre Maximum Output Current Capability in LPOFF at low Vgyp
voltage
* Buck with VSUP uv 7 > VSUP >46V 0.05 _ _
IPRE_LPOFF i - ' A ®
- * Boost with Vsup_uv_7 > VSUP >6.0V 1.7 — —
* Boost with 6.0 V> Vgyp24.0V 1.0 - -
* Boostwith4.0V2Vgyp22.7V 0.3 - -
IPRE_LlM VPRE OUtpUt Current Limitation 3.5 - - A
IpRE_OC Vpgre Overcurrent Detection Threshold (in buck mode only) 5.0 - -
VpRE_UV Vpgre Undervoltage Detection Threshold (Falling) 55 - 6.0 \

Notes

7. Vsup uv L B = VPRe_uv_4pP3 + Rpson_PRE * IPRE
8. Guaranteed by design

FS6407/FS6408
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Table 4. Operating range (continued)
Tcase = -40 °C to 125 °C, unless otherwise specified. Vgyp = Vsyp_yv L to 36 V, unless otherwise specified. All voltages referenced to

ground.
Symbol Parameter Min. Typ. Max. Unit Notes
Vpge Voltage pre-regulator (continued)
Vpre v HysT | Vere Undervoltage Hysteresis 0.05 - 0.15 % ©
VpRE_UV_4P3 Vpgre 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
Rpson_PRE VpRe Pass Transistor On Resistance - - 200 mQ
Lir_VvPRE Vpge Line Regulation - 20 - mv ©
LORvPRE_BUCK VPR.E T::Edfifggtm\ i(c))rzc.:g L,JAT-=35u7c|iJ lr:node - 100 - mv @
e st | o 58 oo e BEREERE
\\//';i';:tt::' Vpge Pulse Skipping Thresholds : ?gg : mV
TwARN_PRE Vpre Thermal Warning Threshold - 105 - °C
Tsp_PRE Vpgre Thermal Shutdown Threshold 160 - - °C
Tsp_pRe HysT | Vere Thermal Shutdown Hysteresis - 10 - °C ©)
VG Ls oH LS Gate Driver High Output Voltage (Ioyt = 50 mA) VpRre-1 - VpRE
Ve Ls oL LS Gate driver Low Level (Igyt = 50 mA) - - 0.5
V¢ore Voltage regulator
VcoRrE_FB Vcore Feedback Input Voltage 0.784 0.8 0.816 \Y
Vcore Output Current Capability in Normal Mode
lcore + FS6407N - - 0.8 A
+ FS6408N - - 1.5
Vcore Output Current Limitation
IcorE_LIM + FS6407N 1 - 2 A
+ FS6408N 1.8 - 3.5
Rpson_core Vcore Pass Transistor On Resistance - - 200 mQ
LORvycore_12 | Vcore Transient Load regulation - 1.2 V range -60 - 60 mV ©), (1)
LORycore 3.3 | Vcore Transient Load regulation - 3.3 V range -100 - 100 mV ©), (10)
Y/ggii:tt:': Vcore Pulse Skipping Thresholds : 128 : mV
TwARN_CORE Vcore Thermal Warning Threshold - 105 - °C
Tsp_core Vcore Thermal Shutdown Threshold 160 - - °C
Tsp_core HysT | Vcore Thermal Shutdown Hysteresis - 10 - °C ©
Notes
9. Guaranteed by design
10. Cout =40 pF, Icore = 10 mA to 1.5 A, dlcore/dt < 2.0 Alus
FS6407/FS6408
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Table 4. Operating range (continued)
Tcase = -40 °C to 125 °C, unless otherwise specified. Vgyp = Vsyp yyv | to 36 V, unless otherwise specified. All voltages referenced to

ground.
Symbol Parameter Min. Typ. Max. Unit Notes
Vcca voltage regulator
Veca 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 485 5.0 5.15 v an
» 3.3 V config with Internal ballast at 100 mA 3.2505 3.3 3.3495
» 3.3V 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 IN Vcca Output Current (int. MOSFET) - - 100 mA
lcca_out Vcea Output Current (external PNP) - - 300 mA
ICCA_LlM_lNT VCCA OUtpUt Current Limitation (|nt 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 Vcea Output Voltage Foldback Threshold 0.5 - 1.1
Veea Lim HysT | Veea Output Voltage Foldback Hysteresis 0.03 - 0.3
lcca_ease_sc Vcca Base Current Capability . - 30 mA
lcca_BASE_sk 20 - -
TWARN_ccA Vcea Thermal Warning Threshold (int. MOSFET only) — 105 - °C
TSD¢ca Veea Thermal Shutdown Threshold (int. MOSFET only) 160 - - °C
TSDcca HysT | Veca Thermal Shutdown Hysteresis - 10 - °C (12)
Vcea Transient Load Regulation
LORTycca * lcca = 10 mA to 100 mA (internal MOSFET) - _ 1.0 % (12)
* lcca = 10 mA to 300 mA (external ballast)
Notes

11.  External PNP gain within 150 to 450
12. Guaranteed by design.

FS6407/FS6408
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Table 4. Operating range (continued)

Tcase = -40 °C to 125 °C, unless otherwise specified. Vgyp = Vsyp_yv L to 36 V, unless otherwise specified. All voltages referenced to

ground.
Symbol Parameter Min. Typ. Max. Unit Notes
Vaux voltage regulator
Vaux 5 Vaux Output Voltage (5.0 V configuration) 4.85 5.0 5.15
Vaux_33 Vaux Output Voltage (3.3 V configuration) 3.2 3.3 34
Vaux_TRK Vaux Tracking Error (Vayx_s and Vayx_33) -15 - +15 mV
laux_out Vaux Output Current - - 300 mA
lAUX_LIM 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_LM_HYsT | Vaux Output Voltage Foldback Hysteresis 0.03 - 0.3 \
:23’)&322;2? Vaux Base Current Capability 7TO ~ _7_'0 mA
TSDayux Vaux Thermal Shutdown Threshold 160 - - °C
TSDaux_HysT | Vaux Thermal Shutdown Hysteresis - 10 - °C (13)
LORyaux Vaux Static Load Regulation (Iayx_out = 10 mA to 300 mA) - 15 - mv (13)
e | e e
CAN_5V voltage regulator
Vcan Output Voltage
Vean Vsup > 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 (13)
Vean_uv Vean Undervoltage Detection Threshold 4.25 - 4.8
Vean_uv HysT | Vean Undervoltage Hysteresis 0.07 - 0.22
Vean_ ov Vean Overvoltage Detection Threshold 5.2 - 5.55
Vean_ov HysT | Vean Overvoltage Hysteresis 0.07 - 0.22
LORycaN Vcan Load Regulation (from 0 to 50 mA) - 100 - mv (13)
Notes
13. Guaranteed by design.
FS6407/FS6408
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Table 4. Operating range (continued)
Tcase = -40 °C to 125 °C, unless otherwise specified. Vgyp = Vsyp yyv | to 36 V, unless otherwise specified. All voltages referenced to

ground.
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 - % a4
Veore FB_Uv | Vcore FB Undervoltage Detection Threshold 0.67 - 0.773 \%
Veore_FB_uv. D | Vcore FB Undervoltage Detection Threshold - Degraded mode 0.45 - 0.58 \
VCORHEY—g?UV— Vcore FB Undervoltage Hysteresis 10 - 27 mv a4
VCORE_FB_OV Vcore FB Overvoltage Detection Threshold 0.84 — 0.905 \%
VCORE_FE_OV_HYS Veore FB Overvoltage Hysteresis 10 - 30 mvV a4
VCORE_FB_DRIFT Vcore_re Drift versus 10_1 50 100 150 mv
Ipb_core Vcore Internal Pull-down Current (active when Vg g is enabled) 5.0 12 25 mA
Veea v s Vcea Undervoltage Detection Threshold (5.0 V config) 4.5 - 4.75 \
Veea_uv sp Vcea Undervoltage Detection Threshold (Degraded 5.0 V) 3.0 - 3.2 \Y
Veea uv 33 Veea Undervoltage Detection Threshold (3.3 V config) 3.0 - 3.2 \
Veea uv HysT | Veca Undervoltage Hysteresis - 0.07 - v a4
Veea ov s Vcca Overvoltage Detection Threshold (5.0 V config) 5.25 - 55 \Y
Veea_ov 33 Vcca Overvoltage Detection Threshold (3.3 V config) 34 - 3.6 \
Vcea ov HysT | Veea Overvoltage Hysteresis - 0.15 - v a4
Rep_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_sp 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 (14)
Vaux_ov_s 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 (14)
Rpp_aux Vaux Internal Pull-down Resistor (active when Vpx is disabled) 50 - 170 Q
Notes

14. Guaranteed by design.

FS6407/FS6408

14

NXP Semiconductors




Table 4. Operating range (continued)
Tcase =40 °C to 125 °C, unless otherwise specified. Vgyp = Vsyp_yv L to 36 V, unless otherwise specified. All voltages referenced to

ground.
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 < Vgp <40 V) - - 0.5 % (15)
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 - -
VEsoB_oL FSOB Low Output Level (I_FSOb = 2.0 mA) - - 0.5
IFsoB_LK FSOB Input Current Leakage (Vesog = 28 V) - - 1.0 pA
lFsoB_LIM FSOB Output Current Limitation 6.0 - 12 mA
Digital input
Vio 1 Digital I-'|igh.ln.put voltage level (10_0:1, 10_4:5) 26 B 3 v
. * Min Limit = 2.7 V at Vgyp =40 V
Vi023 H Digital High Input voltage level (I0_2, 10_3) 2.0 - -
Vio 1L Digital Low Input voltage Level (I0_0:1; 10_4:5) - - 21
Vio_HysT Input Voltage Hysteresis (I0_0:1, 10_4:5) 50 120 500 mV (16)
Vio2s 1L Digital Low Input voltage Level (I0_2, 10_3) - - 0.9 \
Viozs HysT | Input Voltage Hysteresis (10_2, 10_3) 200 450 700 mv (16)
lio IN_0:1 Input Current for |0_0:1 -5.0 - 100 pA
lo IN_1 Input Current for |O_1 when used for FB_Core monitoring -1.0 - 1.0 pA
o IN_2:5 Input Current for |0_2:5 -5.0 - 5.0 pA
lio_IN_LPOFF Input Current for 10_0:5 in LPOFF -1.0 - 1.0 [VIaN
Output gate driver
Vio_oH High Output Level at ;g oyt =-2.5 MA Vpre - 1.5 - VpRe
Vio oL Low Output Level at ;g oyt = +2.5 MA 0.0 - 1.0
x:g:gﬂl:zg Output Current Capability 2;5 ~ _; 5 mA
Analog multiplexer
VaAMUX_REF1 Internal Voltage Reference with 6.0 V < Vgyp <19V 2.475 2.5 2.525 \Y
VAMUX_REF2 Internal Voltage Reference with Vg p <6.0 V or Vgyp 219V 2.468 25 2.532 \
Vamux_Tp_co | Internal Temperature sensor coefficient - 9.9 - mV/°C (16)
Vamux_Tp Temperature Sensor MUX_OUT output voltage (at T;=165°C) 2.08 2.15 2.22 \
Notes
15. For Vgyp < 2.0V, all supplies are already off and external pull-up on RSTB (e.g Vcore or Veca) pulls the line down.
16. Guaranteed by design.
FS6407/FS6408
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Table 4. Operating range (continued)
Tcase = -40 °C to 125 °C, unless otherwise specified. Vgyp = Vsyp yyv | to 36 V, unless otherwise specified. All voltages referenced to

ground.
Symbol Parameter Min. Typ. Max. Unit Notes
Interrupt
VINTB_OL Low Output Level (Iyt = 2.5 mA) - - 0.5 \
Rpu_INT Internal Pull-up Resistor (connected to VDDIO) - 10 - KQ
INT LK Input Leakage Current - - 1 MA
CAN transceiver
CAN logic input pin (TXD)
V1xp_IH TXD High Input Threshold 0.7 x Vppio - -
Vrxp_IL TXD Low Input Threshold - - 0.3 x Vppio
TXDpyLL-up TXD Main Device Pull-up 20 33 50 KQ
TXD k TXD Input Leakage Current, V1xp = Vppio -1.0 - 1.0 MA
CAN logic output pin (RXD)
VRxp_oL1 Low Level Output Voltage (Irxp = 250 pA) - - 0.4
VRrxp_oL2 Low Level Output Voltage (Irxp = 1.5 mA) - - 0.9
VOUThicH High Level Output Voltage (Irxp = -250 pA, Vppio =3.0 Vt0 5.5 V) ng'\? . - - \Y
CAN Output pins (CANH, CANL)
Voirr_com_mope | Differential Input Comparator Common Mode Range -12 - 12
ViN_piFr_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
» TXrecessive state 2.0 2.5 3.0
CANL Output Voltage (45 Q < Rgyg < 65 Q)
VeaNL * TX dominant state 0.5 - 2.25 \Y
» TX recessive state 2.0 2.5 3.0
VCAN_sYM CAN dominant voltage symmetry (Veane + Veann) 4.5 5 55 \Y
Differential Output Voltage
Vou-VoL » TX dominant state (45 Q < Rgys < 65 Q) 15 2.0 3.0 Vv
» TXrecessive state -50 0.0 50 mV
ICANL.SK dCFlA\\/l\(lelF gn!(_rc;lgnlacr)\\}vl).lnder Short-circuit Condition (Vean, <12 V, CANL 40 _ 100 mA
lGANH.SC gﬁm: ?ﬁ\tljét;%ﬁutlr_;rg IL(J)r\;;j)er Short-circuit Condition (Vcany =-2.0 V, -100 _ 40 mA
RINSLEEP %y: CANL Input Resistance Device Supplied and in CAN Sleep 50 _ 50 KO
FS6407/FS6408
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Table 4. Operating range (continued)

Tcase = -40 °C to 125 °C, unless otherwise specified. Vgyp = Vsyp_yv L to 36 V, unless otherwise specified. All voltages referenced to
ground.

Symbol Parameter Min. Typ. Max. Unit Notes
CAN output pins (CANH, CANL) (continued)
VeaNLP CANL, CANH Output Voltage in Sleep Modes. No termination load. -0.1 0.0 0.1 \Y
CANH, CANL Input Current, Device Unsupplied, (Vcann, Veant =5-0V)
lcaN » Vgyp and Vg connected to GND -10 - 10 pA an
» Vgyp and Vgan connected to GND via 47k resistor -10 - 10 MA
ToT Overtemperature Detection 160 - - °C
ThysT Overtemperature Hysteresis - - 20 °C
Digital interface
MISOy High Output Level on MISO (lys0 = 1.5 mA) Vppio- 0.4 - -
MISO_ Low Output Level on MISO (lys0 = 2.0 mA) - - 0.4
IMiso Tri-state Leakage Current (Vppjo = 5.0 V) -5.0 - 5.0 HA
Vppio Supply Voltage for MISO Output Buffer 3.0 - 5.5 \%
IVbpio 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 - - \
Rsp NCS, MOSI Internal Pull-up (pull-up to VDDIO) 200 400 800 KQ
Vspi L SCLK, NCS, MOSI Low Input Threshold - - 0.8 \Y
Debug
VbEBUG_IL Low Input Voltage Threshold 2.1 2.35 2.6 \Y
VDEBUG_IH High Input Voltage Threshold 4.35 4.6 4.97
IpEBUG_LK Input Leakage Current -10 - 10 pA
Notes

17. Guaranteed by design and characterization.
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4.3

Table 5. Dynamic electrical characteristics
Tcase =-40 °C to 125 °C, unless otherwise specified. Vgyp = Vsyp_yy_ to 36 V, unless otherwise specified. All voltages referenced to

Dynamic electrical characteristics

ground.
Symbol Parameter Min. Typ. Max. Unit Notes
Digital interface timing
fsp| SPI Operation Frequency (50% DC) 0.5 - 8.0 MHz
MISO Transition Speed, 20 - 80%
tMISO_TRANS * Vopio =5.0V, Coap =50 pF 5.0 - 30 ns
* Vppio =5.0V, C oap = 150 pF 5.0 - 50
toLn Minimum Time SCLK = HIGH 62 - - ns
teLL 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 HIL) 75 - - ns
thoLeL 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
tHeLeH 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
tscion | theloL teLn | tow tscoL theLeH
SCLK | o]
tesov | ‘ trcLd j tecHp }‘7
MISO M Notused |  MSB LSB ‘
tsco | thelo |
MOsSI | MSB : LSB
Figure 5. SPI timing diagram
500 ns min
— [ ] T
NCS -
3.5 ys min
Any Fail-safe Any main Any Fail-safe
register access register access register access
Figure 6. Register access restriction
FS6407/FS6408
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Table 5. Dynamic electrical characteristics (continued)
Tcase = -40 °C to 125 °C, unless otherwise specified. Vgyp = Vsyp_yv L to 36 V, unless otherwise specified. All voltages referenced to

ground.
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
tspTo1 Multiple Pulse Wake-up Timeout (120 ps bit selection) 100 120 - us
t3pTO2 Multiple Pulse Wake-up Timeout (360 s bit selection) 330 360 - ys
{eAN READY _I?elay to Enab]e QAN by SPI Command (NQS rising g—;dge) to CAN to _ _ 100 us (18)
- ransmit (device in normal mode and CAN interface in TX/RX mode)
Fail-safe state machine
OSCgssm Oscillator 405 - 495 kHz
CLKEs mIN 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 I10_5) 7.0 - 9.7 ms
t prs_Recovery |1O_0 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
trsTB_FB RSTB Feedback Filter Time 8.0 - 15 us
trsos_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 (19)
trRsTB LG Reset Duration (long pulse) 8.0 - 10 ms
trsTB ST Reset duration (short pulse) 1.0 - 1.3 ms
tRsTB_IN External Reset Delay time 8.0 - 15 us
toiaG_sc Fail-safe Output Diagnostic Counter (FS0B) 550 - 800 us
VSUP voltage supply
Csup Minimum capacitor on Vsup 44 - - uF
Notes
18.  For proper CAN operation, TXD must be set to high level before CAN enable by SPI, and must remain high for at least Tcan_ReADY.
19. This timing is not guaranteed in case of fault during startup phase (after Power On Reset of from LPOFF)
FS6407/FS6408
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Table 5. Dynamic electrical characteristics (continued)

Tcase = -40 °C to 125 °C, unless otherwise specified. Vgyp = Vsyp yyv | to 36 V, unless otherwise specified. All voltages referenced to

ground.
Symbol Parameter Min. Typ. Max. Unit Notes
VpRg Voltage pre-regulator
fsw_PRE Vpge Switching Frequency 412 437.5 465 kHz
tsw_PRE Vsw_pre On and Off Switching Time - - 30 ns (20)
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 Vpgre Overcurrent Filtering Time 30 - 120 ns (20)
tprE_UV Vpre Undervoltage Filtering Time 20 - 40 us
tPRE_UV_4p3 Vpre Shut-off Filtering Time 3.0 - 7.0 us
dieRe/DT Vpgre Load Regulation Variation - - 25 Alms (20)
tPRE_WARN Vpre Thermal Warning Filtering Time 30 - 40 us
tPrE_TSD Vpre Thermal Detection Filtering Time 1.0 — 3.0 us
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 2.20 2.34 2.49 MHz
tsw_core Vsw_core On and Off Switching Time 6.0 - 12 ns
Vcore_soFT | Vcore Soft Start (Coyt = 100 pF max) - - 10 V/ms
tcorE_WARN Vcore Thermal Warning Filtering Time 30 - 40 us
tcore_TsD Vcore Thermal Detection Filtering Time 1.0 - 3.0 us
Vcca voltage regulator
tcca_Lim Vcea Output Current Limitation Filter Time 1.0 - 3.0 us
tgg’::t:m:gig Vcea Output Current Limitation Duration ;g : : ms
tcca_WARN Veea Thermal Warning Filtering Time 30 - 40 us
tcca_TsD Vcca Thermal Detection Filter Time (int. MOSFET) 1.0 - 3.0 us
dl_ oap/dt Vcca Load Transient - 2.0 - A/ms (20)
VCCA_SO,:T Vcea Soft Start (5.0 V and 3.3 V) - — 50 V/ms
Notes

20. 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 36 V, unless otherwise specified. All voltages referenced to

ground.
Symbol Parameter Min. Typ. Max. Unit Notes
V,ux Voltage regulator
taux_Lim Vaux Output Current Limitation Filter Time 1.0 - 3.0 us
tAUX_LIM_OFF1 Vaux Output Current Limitation Duration 10 - - ms
taux_LIM_OFF2 50 - -
taux_Tsp Vaux Thermal Detection Filter Time 1.0 - 3.0 us
diaux/dt Vayux Load Transient - 2.0 - A/ms @1
VAUX_SOFT Vaux Soft Start (5.0 V and 3.3 V) - - 50 Vims
CAN_5V voltage regulator
tcan_Lim Output Current Limitation Filter Time 2.0 - 4.0 us
tcan_TsD Vcan Thermal Detection Filter Time 1.0 - 3.0 us
tcan_uv Vean Undervoltage Filtering Time 4.0 - 7.0 us
tcan_ov Vean Overvoltage Filtering Time 100 - 200 us
dican/dt Vcan Load Transient - 100 - Alms @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 10S
Fio IN Digital Input Frequency Range 0.0 - 100 kHz |
Analog multiplexer
fUX READY SPI Ss/lectiorltso OD{a/taCReady to b_e1S:mpIed on Mux_out us
- * Vopio =5.0V, Cyux_out =1.0nF - - 10
Interrupt
tinTB_LG INTB Pulse Duration (long) 90 100 - us
tinTB_ST INTB Pulse Duration (short) 20 25 - us
Functional sate machine
twu_cen General Wake-up Signal Deglitch Time (for any wu signal on 10s) 60 70 80 us |
Notes
21. Guaranteed by characterization.
FS6407/FS6408
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5 Functional pin description
5.1 Introduction

The FS6407/FS6408 is the third generation of the System Basis Chip, combining:

» High efficiency switching voltage regulator for MCU, and linear voltage regulators for integrated CAN interface, external ICs such as
sensors, and accurate reference voltage for A to D converters.

* Built-in enhanced high-speed CAN interface (ISO11898-2 and -5), with local and bus failure diagnostic, protection, and Fail-safe
operation mode.

» Low-power mode, with ultra low-current consumption.

» Various wake-up capabilities.

» Enhanced safety features with multiple fail-safe outputs and scheme to support SIL applications.

5.2 Power supplies (VSUP1, VSUP2, VSUP3)

VSUP1 and VSUP?2 are the inputs pins for internal supply dedicated to SMPS regulators. VSUP3 is the input pin for internal voltage
reference. VSUP1, 2, and 3 are robust against ISO7637 pulses. VSUP1,2, and 3 must be connected to the same supply (Figure 49).

53  VSENSE input (VSENSE)

This pin must be connected to the battery line (before the reverse battery protection diode), via a serial resistor. It incorporates a threshold
detector to sense the battery voltage, and provide a battery early warning. It also includes a resistor divider to measure the VSENSE
voltage via the MUX-OUT pin. VSENSE pin is robust against ISO7637 pulses.

5.4 Pre-regulator (VPRE)

A highly flexible SMPS pre-regulator is implemented in the FS6407/FS6408. It can be configured as a “non-inverting buck-boost converter”
(Eigure 24) or “standard buck converter” (Eigure 23), depending on the external configuration (connection of pin GATE_LS). The
configuration is detected automatically during start-up sequence.

The SMPS pre-regulator is working in current mode control and the compensation network is fully integrated in the device. The high-side
switching MOSFET is also integrated to make the current control easier. The pre-regulator delivers a typical output voltage of 6.5 V, which
is used internally. Current limitation, overcurrent, overvoltage, and undervoltage detectors are provided. VPRE is enabled by default.

5.5 VCORE output (from 1.2 V to 3.3 V range)

The VCORE block is an SMPS regulator. The voltage regulator is a step down DC-DC converter operating in voltage control mode. The
output voltage is configurable from 1.2 V to 3.3 V range thanks to an external resistor divider connected between VCORE and the
feedback pin (FB_CORE) (as example in Eigure 1, Figure 2, and Figure 49).

The stability of the converter is done externally, by using the COMP_CORE pin. Current limitation, overvoltage, and undervoltage
detectors are provided. VCORE can be turned ON or OFF via a SPI command, however it is not recommended to turn OFF VCORE by
SPI when VCORE is configured safety critical (both overvoltage and undervoltage have an impact on RSTB and FS0B). VCORE
overvoltage information disables VCORE. Diagnostics are reported in the dedicated register and generate an Interrupt. VCORE is enabled
by default.

FS6407/FS6408
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5.6 VCCA output, 5.0 V or 3.3 V selectable

The VCCA voltage regulator is used to provide an accurate voltage output (5.0 V, 3.3 V) selectable through an external resistor connected
to the SELECT pin.

The VCCA output voltage regulator can be configured using an internal transistor delivering very good accuracy (+1.0% for 5.0 V
configuration and +1.5% for 3.3 V configuration), with a limited current capability (100 mA) for an analog to digital converter, or with an
external PNP transistor, giving higher current capability (up to 300 mA) with lower output voltage accuracy (+3.0% for 300 mA) when using
a local supply.

Current limitation, overvoltage, and undervoltage detectors are provided. VCCA can be turned ON or OFF via a SPI command, however
it is not recommended to turn OFF VCCA by SPI when VCCA is configured safety critical (both overvoltage and undervoltage have an
impact on RSTB and FS0B). VCCA overcurrent (with the use of external PNP only) and overvoltage information disables VCCA.
Diagnostics are reported in the dedicated register and generate an Interrupt. VCCA is enabled by default.

5.7 VAUX output, 5.0 V or 3.3 V selectable

The VAUX pin provides an auxiliary output voltage (5.0 V, 3.3 V) selectable through an external resistor connected to SELECT pin. It uses
an external PNP ballast transistor for flexibility and power dissipation constraints. The VAUX output voltage regulator can be used as
“auxiliary supply” (local supply) or “sensor supply” (external supply) with the possibility to be configured as a tracking regulator following
VCCA.

Current limitation, overvoltage, and undervoltage detectors are provided. VAUX can be turned ON or OFF via a SPI command, however
it is not recommended to turn OFF VAUX by the SPI when VAUX is configured safety critical (both overvoltage and undervoltage have an
impact on RSTB and FSOB). VAUX overcurrent and overvoltage information disables Vx, reported in the dedicated register, and
generates an Interrupt. Vpyx is enabled by default.

5.8 SELECT input (VCCA, VAUX voltage configuration)

VCCA and VAUX output voltage configurations are set by connecting an external resistor between the SELECT pin and Ground.
According to the value of this resistor, the voltage of VCCA and VAUX are configured after each Power On Reset, and after a wake-up
event when device is in LPOFF. Information latches until the next hardware configuration read. Regulator voltage values can be read on
the dedicated register via the SPI.

Table 6. Vcca/Vaux voltage selection (Figure 50)

VeealV) | Vaux(V) R Select Recommended value
3.3 3.3 <7.0 KQ 5.1 KQ £5.0%
5.0 5.0 10.8 << 13.2 KQ 12 KQ £5.0%
3.3 5.0 21.6 << 26.2 KQ 24 KQ +5.0%
5.0 3.3 45.9 << 56.1 KQ 51 KQ +5.0%

When VAUX is not used, the output VCCA voltage configuration is set using an external resistor connected between the SELECT and the
VPRE pin.

Table 7. V¢ca voltage selection (Vayx not used, Figure 51, Figure 52)

VeealV) R Select Recommended Value

<7.0 KQ

5.1 KQ +5.0%

3.3

21.6 << 26.2 KQ

24 KQ £5.0%

10.8 << 13.2 KQ

12 KQ +5.0%

5.0

45.9 << 56.1 KQ

51 KQ £5.0%
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5.9 CAN_5V voltage regulator

The CAN_5V voltage regulator is a linear regulator dedicated to the internal HSCAN interface. An external capacitor is required. Current
limitation, overvoltage, and undervoltage detectors are provided. If the internal CAN transceiver is not used, the CAN_5V regulator can
supply an external load (CAN_5V voltage regulator). CAN_5V is enabled by default.

5.10 Interrupt (INTB)

The INTB output pin generates a low pulse when an Interrupt condition occurs. The INTB behavior as well as the pulse duration are set
through the SPI during INIT phase. INTB has an internal pull-up resistor connected to VDDIO.

5.11 CANH, CANL, TXD, RXD

These are the pins of the high speed CAN physical interface. The CAN transceivers provides the physical interface between the CAN
protocol controller of an MCU and the physical dual wires CAN bus. The CAN interface is connected to the MCU via the RXD and TXD
pins.

5.11.1 TXD

TXD is the device input pin to control the CAN bus level. TXD is a digital input with an internal pull-up resistor connected to VDDIO. In the
application, this pin is connected to the microcontroller transmit pin.

In Normal mode, when TXD is high or floating, the CANH and CANL drivers are OFF, setting the bus in a recessive state. When TXD is
low, the CANH and CANL drivers are activated and the bus is set to a dominant state. TXD has a built-in timing protection that disables
the bus when TXD is dominant for more than Tpoyt. In LPOFF mode, VDDIO is OFF, pulling down this pin to GND.

5.11.2 RXD

RXD is the bus output level report pin. In the application, this pin is connected to the microcontroller receive pin. In Normal mode, RXD is
a push-pull structure. When the bus is in a recessive state, RXD is high. When the bus is dominant, RXD is low. In LPOFF mode, this pin
is in high-impedance state.

5.11.3 CANH and CANL

These are the CAN bus pins. CANL is a low-side driver to GND, and CANH is a high-side driver to CAN_5V. In Normal mode and TXD
high, the CANH and CANL drivers are OFF, and the voltage at CANH and CANL is approximately 2.5 V, provided by the internal bus
biasing circuitry. When TXD is low, CANL is pulled to GND and CANH to CAN_5V, creating a differential voltage on the CAN bus.

In LPOFF mode, the CANH and CANL drivers are OFF, and these pins are pulled down to GND via the device RIN_CHCL resistors. CANH
and CANL have integrated ESD protection and extremely high robustness versus external disturbance, such as EMC and electrical
transients. These pins have current limitation and thermal protection.

5.12 Multiplexer output MUX_OUT

The MUX_OUT pin (Eigure 7) delivers analog voltage to the MCU ADC input. The voltage to be delivered to MUX_OUT is selected via
the SPI, from one of the following parameters:

* Internal 2.5V reference
* Die temperature sensor T(OC) = (VAMUX - VAMUX_TP) / VAMUX_TP_CO + 165
Voltage range at MUX_OUT is from GND to VDDIO (3.3 V or 5.0 V)
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Figure 7. Simplified analog multiplexer block diagram
5.13 1/O pins (1/0_0:1/0_5)

The FS6407/FS6408 includes six multi-purpose I/Os (1/0_0 to I/0_5). 1/0_0, I/0_1, 1/0_4, and 1/0_5 are robust against ISO7637 pulses.
An external serial resistor must be connected to those pins to limit the current during ISO pulses.

Table 8. 1/0s configuration

1/0 number Digital input | Wake-up capability Output gate driver
10_0 X X
10_1 X X
10_2 X X
10_3 X X
10_4 X X X
10_5 X X X

* 10_0:1 are selectable as follows:
Analog input (load dump proof) sent to the MCU through the MUX_OUT pin. Wake-up input on the rising or falling edge or based on
the previous state. Digital input (logic level) sent to the MCU through the SPI. Safety purpose: Digital input (logic level) to perform
an IC error monitoring (both IO_0 AND 10 _1 are used if configured as safety inputs, see Figure 9).

» 10_1 is also selectable as follow:
Safety purpose: FB_Core using a second resistor bridge (R3/R4 duplicated) connected to 10_1, to detect external resistor drift and
trigger when FB_Core - I0_1 > £150 mV max.

* 10_2:3 are selectable as follows:
Digital input (logic level) sent to the MCU through the SPI. Wake-up input (logic level) on the rising or falling edge or based on the
previous state. Safety purpose: Digital input (logic level) to monitor MCU error signals (both IO_2 AND IO_3 are used if configured
as safety inputs). Only bi-stable protocol is available.
When 10_2:3 are used as safety inputs to monitor FCCU error outputs from the NXP MCU, the monitoring is active only when the
Fail-safe sate machine is in “normal WD running” state (Figure 11) and all the phases except the “Normal Phase” are considered as
an Error.

FS6407/FS6408
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