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1 About this document

This Product brief is intended to provide overview/summary information for the purpose
of evaluating a product for design suitability. It is intended for quick reference only and
should not be relied upon to contain detailed and full information.

Some of the content in this product brief is extracted from the product's full data sheet. In
case of any inconsistency or conflict, the full data sheet shall prevail.

For detailed and full information, see the relevant FS84_ FS85 full data sheet, available
via the NXP DocStore at https://www.docstore.nxp.com.

2 General description

The FS85/FS84 device family is developed in compliance with ASIL D process, FS84
is ASIL B capable and FS85 is ASIL D capable. All device options are pin to pin and
software compatible.

The FS85/FS84 is an automotive functionally safe multi-output power supply integrated
circuit, with focus on Radar, Vision, ADAS domain controller, Radio and Infotainment
applications. It includes multiple switch mode and linear voltage regulators. It offers
external frequency synchronization input and output, for optimized system EMC
performance.

The FS85/FS84 includes enhanced safety features, with fail-safe output, becoming a full
part of a safety-oriented system partitioning, covering both ASIL B and ASIL D safety
integrity level. It is developed in compliance with ISO 26262 standard and is qualified in
compliance with AEC-Q100 rev H (Grade1, MSL3).

Several device versions are available, offering choice in number of output rails, output
voltage setting, operating frequency and power up sequencing, to address multiple
applications.

3 Features and benefits

* 60 V DC maximum input voltage for 12 V and 24 V applications

¢ VPRE synchronous buck controller with external MOSFETs. Configurable output
voltage, switching frequency, and current capability up to 10 A peak.

¢ Low voltage integrated synchronous BUCK1 converter, dedicated to MCU core supply
with SVS capability. Configurable output voltage and current capability up to 3.6 A
peak.

* Based on device options (see Table 1): low voltage integrated synchronous BUCK2
converter. Configurable output voltage and current capability up to 3.6 A peak. Multi-
phase capability with BUCK1 to extend the current capability up to 7.2 A peak on a
single rail. Static voltage scaling capability.
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4 Applications

Fail-safe system basis chip with multiple SMPS and LDO

Based on device options (see Table 1): low voltage integrated synchronous BUCK3
converter. Configurable output voltage and current capability up to 3.6 A peak.
BOOST converter with integrated low-side switch. Configurable output voltage and max
input current up to 1.5 A peak.

EMC optimization techniques including SMPS frequency synchronization, spread
spectrum, slew rate control, manual frequency tuning

2x linear voltage regulators for MCU |0s and ADC supply, external physical layer.
Configurable output voltage and current capability up to 400 mA DC.

OFF mode (power down) with very low quiescent current (10 YA typ)

2x input pins for wake-up detection and battery voltage sensing

Device control via 32 bits SPI or 12C interface with CRC

Power synchronization pin to operate 2x FS85 devices or FS85 plus an external PMIC
Scalable portfolio from ASIL B to ASIL D with independent monitoring circuitry,
dedicated interface for MCU monitoring, simple and challenger watchdog function,
power good, reset and interrupt, built-in self-test, fail-safe output

Configuration by OTP programming. Prototype enablement to support custom setting
during project development in engineering mode.

Radar (corner radar, imaging radar, ...)

Vision (mono camera, stereo camera, night vision, ...)
ADAS domain controller

Infotainment

V2x

5 Ordering information

Table 1. Device options

Device options BUCK1 BUCK2 BUCK3 FCCU VMONX ASIL
FS8400 Yes No No No up to 2 B
FS8405 Yes No No optional upto 4 B
FS8410 Yes No Yes No up to 2 B
FS8415 Yes No Yes optional up to 4 B
FS8420 Yes Yes No No up to 2 B
FS8425 Yes Yes No optional up to 4 B
FS8430 Yes Yes Yes No up to 2 B
FS8435 Yes Yes Yes optional up to 4 B
FS8500 Yes No No Yes upto 4 D
FS8510 Yes No Yes Yes upto 4 D
FS8520 Yes Yes No Yes upto 4 D
FS8530 Yes Yes Yes Yes upto 4 D
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Table 2. Ordering information

Part number [ 213! Application target Package
Name Description Version
MC33FS8400G0OES Superset covering FS8400 configurations
MC33FS8400G0KS
MC33FS8400G5ES Camera
MC33FS8400G5KS
MC33FS8405G0OES Superset covering FS8405 configurations
MC33FS8405G0KS
MC33FS8410GOES Superset covering FS8410 configurations
MC33FS8410GOKS
MC33FS8410G3ES Radar with NXP S32R274 MCU
MC33FS8410G3KS
MC33FS8410G6ES Gateway with NXP MPC5748G MCU
MC33FS8410G6KS
MC33FS8415G0OES Superset covering FS8415 configurations
MC33FS8415G0KS
MC33FS8415GJES For Radar with NXP S32R294 + TEF810x
MC33FS8415GJKS for 12 V/24 V application “
MC33FS8415GYES For Radar with NXP S32R294 + TEF810x/
MC33FS8415GYKS TEF82xx for 12 V/24 V application
MC33FS8420G0OES Superset covering FS8420 configurations
MC33FS8420G0KS
MC33FS8425G0OES Superset covering FS8425 configurations
MC33FS8425G0KS
C33FS GOES S - S . B plastic thermal enhanced very thin quad
mcggiszjgg(ggis uperset covering FS8430 configurations flat package; no leads; wettable flank,
inals; 0. itch
HVQFN56 ﬁ’ﬁ;e;%"gg fm: iégm pitch, 8mmx8 | o yreg4.03
MC33FS8430G1ES Camera with NXP S32V MCU and PF8x e Y )
MC33FS8430G1KS PMIC S_ee Section 13.1 "Package outline" for
differences.
MC33FS8430G2ES Camera with NXP S32V MCU
MC33FS8430G2KS
MC33FS8430G4ES Camera
MC33FS8430G4KS
MC33FS8435G0ES Superset covering FS8435 configurations
MC33FS8435G0KS
MC33FS8500A0ES Superset covering FS8500 configurations
MC33FS8500A0KS
MC33FS8510A0ES Superset covering FS8510 configurations
MC33FS8510A0KS
MC33FS8510A2ES Domain controller
MC33FS8510A2KS
MC33FS8510D3ES Battery monitoring system
MC33FS8510D3KS
MC33FS8520A0ES Superset covering FS8520 configurations
MC33FS8520A0KS
MC33FS8530A0ES Superset covering FS8530 configurations
MC33FS8530A0KS
MC33FS8530A1ES Camera
MC33FS8530A1KS
MC33FS8530A4ES Imaging radar with NXP S32R MCU
MC33FS8530A4KS

[1]1  To order parts in tape and reel, add the R2 suffix to the part number.
[2] Step-cut wettable flank for part numbers ending in ES

Dimple wettable flank for part numbers ending in KS
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[3] The part numbers with KS suffix are recommended for new designs.
[4] FS8415GY part is recommended for new designs

A0 and GO parts are non-programmed OTP configurations. Pre-programmed OTP

configurations (other than BUCK regulators and ASIL level) are managed through part

number extension: A1 to FZ for FS85 and G1 to LZ for FS84.

For a custom OTP configuration, contact you local NXP sales representative.

6 Simplified application diagram

VBAT
] VCORE
| BUCK1
——>| BUCK2
VDDIO
——> LDO1 >
INTB
VPRE | SPIOR I2C I >
—— AMUX
FIN Mcu
| CLK Mgt (FSYNC) I
To radar
——> BUCK3 —
sensor
| BOOST |—>| LDO2 I——> To CAN PHY
PGOOD, RSTB
Wake 1 —>] WAKE
Wake 2 —b» FAIL SAFE
L SAFE MACHINE
Analog and digital / FSoB
monitoring 4
aaa-030980
Figure 1. FS8530 superset device of the family
7 Pinning information
7.1 Pinning
= = =
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| e R A 1 I e e A4 =1 el il I el e 4
Solsslsalsalszlst mmme ol5olsaloalozlst olalaalas Solsslsalsalszlst )
WAKE2 42 PRE_CSP WAKE2 1 PRE_CSP WAKE2 42 PRE_CSP
N/C 41| PRE_COMP N/C 2 PRE_COMP N/C 41| PRE_COMP
BUCK3_INQ 40 ERRMON N/C 3 N/C BUCK3_INQ 40 N/C
VDDI2C 39| BUCK1_FB VDDI2C 4 BUCK1_FB VDDI2C 39| BUCK1_FB
BOOST_LS 38 PSYNC BOOST_LS 5 PSYNC BOOST_LS 38 PSYNC
BUCK3_IN 37| BUCK1_SW N/C 6 BUCK1_SW BUCK3_IN 37| BUCK1_SW
BUCK3_SW 36 BUCK1_IN N/C 7 BUCKI1_IN BUCK3_swW 36 BUCK1_IN
DBG EXPOSED PAD 35 BUCK2_IN DBG 8 EXPOSED PAD NIC DBG EXPOSED PAD 35 NIC
BUCK3_FB 34| BUCK2_SwW N/C 9 N/C BUCK3_FB 34 N/C
SCL 33 INTB SCL 10 INTB SCL 33 INTB
SDA 32| BUCK2 FB SDA 11 N/C SDA 32 N/C
VMON4 31 Fccu1 N/C 12 N/C VMON4 31 FCcu1
VMON3 30 FCCcu2 N/C 13 N/C VMON3 30 FCcu2
FS0B 29 AMUX FS0B 14 AMUX FS0B 29 AMUX
1 11| 19]20(21{22|23[24 6(27(28 1 17l| 19]2021|22|23|24|25|26|27 |28 15|16{17]18/19/20(21(22(23(24
3 g 3
M) o| _lolelol= M=) 0| lol-lol= N o| _lo|-
e EESE R EEE [ powermanagement \5|8|5|0| 1= (525 5|9| 2| | @ HEEEHEEEEEEEEE
EEgogkéoguggmU | — et §§goxmgogk§§mo 555@,1_,IL(230§LL kel
>>gn. [ safety >>gn. >>gn.
[ power
FS8530 FS8400 FS8415 aaa-035646

Figure 2. Pin configuration
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Table 3. Pin description

Fail-safe system basis chip with multiple SMPS and LDO

7.2 Pin description

[11

Symbol Pin Type Description
WAKE2 1 A_IN/D_IN Wake-up input 2
An external serial resistor is required if WAKEZ2 is a global pin
N/C 2 N/C Not connected pin
BUCK3_INQ 3 A_IN Low voltage Buck3 quiet input voltage
VvDDI2C 4 A_IN Input voltage for 12C buffers
BOOST_LS 5 A_IN Boost low-side drain of internal MOSFET
BUCK3_IN 6 A_IN Low voltage Buck3 input voltage
BUCK3_SW 7 A_OUT Low voltage Buck3 switching node
DBG 8 A_IN Debug mode entry
BUCK3_FB 9 A_IN Low voltage Buck3 voltage feedback
SCL 10 D_IN 12C bus
Clock input
SDA 1 D_IN/OUT 12C bus
Bidirectional data line
VMON4 12 A_IN Voltage monitoring input 4
VMON3 13 A_IN Voltage monitoring input 3
FSOB 14 D_OuT Fail-safe output 0
Active low
Open drain structure
VMON2 15 A_IN Voltage monitoring input 2
VMON1 16 A_IN Voltage monitoring input 1
VCOREMON 17 A_IN VCORE monitoring input: Must be connected to Buck1 output voltage
PGOOD 18 D_OuT Power good output
Active low
Pull up to VDDIO mandatory
RSTB 19 D_OouT Reset output
Active low
The main function is to reset the MCU. Reset input voltage is monitored to detect external
reset and fault condition.
Pull up to VDDIO mandatory
FIN 20 D_IN Frequency synchronization input
GNDFS 21 GND Fail-safe ground
GND 22 GND Main ground
VDDIO 23 A_IN Input voltage for SPI, FOUT and AMUX buffers
Allow voltage compatibility with MCU 1/Os
FOUT 24 D_OuT Frequency synchronization output
MISO 25 D_OuT SPI bus
Master input slave output
MOSI 26 D_IN SPI bus
Master output slave Input
SCLK 27 D_IN SPI bus
Clock input
CSB 28 D_IN Chip select (active low)
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Table 3. Pin description...continued

[11

Symbol Pin Type Description
AMUX 29 A _OUT Multiplexed output to connect to MCU ADC
Selection of the analog parameter through SPI or 12C
FCCuU2 30 D_IN MCU error monitoring input 2
FCCU1 31 D_IN MCU error monitoring input 1
BUCK2_FB 32 A_IN Low voltage Buck?2 voltage feedback
INTB 33 D_OuT Interrupt output
BUCK2_SW 34 A_OUT Low voltage Buck?2 switching node
BUCK2_IN 35 A_IN Low voltage Buck?2 input voltage
BUCK1_IN 36 A_IN Low voltage Buck1 input voltage
BUCK1_SW 37 A_OUT Low voltage Buck1 switching node
PSYNC 38 D_IN/OUT Power synchronization input/output
BUCK1_FB 39 A_IN Low voltage Buck1 voltage feedback
ERRMON 40 D_IN External IC error monitoring input
PRE_COMP 41 A_IN VPRE compensation network
PRE_CSP 42 A_IN VPRE positive current sense input
PRE_GLS 43 A OUT VPRE low-side gate driver for external MOSFET
PRE_SW 44 A_IN VPRE switching node
PRE_GHS 45 A_OUT VPRE high-side gate driver for external MOSFET
PRE_BOOT 46 A_IN/OUT VPRE bootstrap capacitor
VBOS 47 A_OUT Best of supply output voltage
PRE_FB 48 A_IN VPRE voltage feedback and negative current sense input
WAKE1 49 A IN/D_IN Wake up input 1
An external serial resistor is required if WAKE1 is a global pin
VSUP1 50 A_IN Power supply 1 of the device
An external reverse battery protection diode in series is mandatory
VSUP2 51 A_IN Power supply 2 of the device
An external reverse battery protection diode in series is mandatory
N/C 52 N/C Not connected pin
VBOOST 53 A_IN VBOOST voltage feedback
LDO2 54 A_OUT Linear regulator 2 output voltage
LDO1 55 A_OUT Linear regulator 1 output voltage
LDO1_IN 56 A_IN Linear regulator 1 input voltage
EP 57 GND Expose pad (BUCK1, BUCK2 and BUCKS3 low-side GNDs are connected to the expose
ad
IF\)/Ius)t be connected to GND

[11 See Connection of unused pins for connection of unused pins.
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8 Maximum ratings

Fail-safe system basis chip with multiple SMPS and LDO

Table 4. Maximum ratings
All voltages are with respect to ground, unless otherwise noted. Exceeding these ratings may cause a malfunction or permanent damage to

the device.

Symbol Parameter Conditions ‘ Min ‘ Max ‘ Unit

Voltage ratings

VSUP1/2 DC voltage power supply VSUP1,2 pins -0.3 60 \%

WAKE1/2 DC voltage WAKEH1,2 pins; external serial resistor -1.0 60 \Y
mandatory

PRE_SW DC voltage PRE_SW pin -2.0 60 \%

Transient voltage < 20 ns -3.0 60 \%

VMONXx, FSOB DC voltage VMONT1,2,3,4, VCOREMON, FS0B -0.3 60 \Y
pins

PRE_GHS, PRE_ DC voltage PRE_GHS, PRE_BOOT pins -0.3 65.5 \Y

BOOT

DBG DC voltage DBG pin -0.3 10 \%

BOOST_LS DC voltage BOOST_LS pin -0.3 8.5 \Y

VBOOST, LDO1_IN DC voltage VBOOST, LDO1_IN pins -0.3 6.5 \

BUCKXx_IN DC voltage BUCK1_IN, BUCK2_IN, BUCK3_IN, -1.0 5.5 \
BUCK3_INQ

BUCKXx_IN Transient voltage < 3 ps BUCK1_IN, BUCK2_IN, BUCK3_IN, -1.0 6.5 \%
BUCK3_INQ

BUCKx_SW Transient voltage < 20 ns BUCK1_SW, BUCK2_SW, BUCK3_SW -3.0 6.5 \%

All other pins DC voltage at all other pins -0.3 5.5 \%

Current ratings

I_WAKE Maximum current capability WAKE1,2 -5.0 5.0 mA

I|_SUP Maximum current capability VSUP1,2 -5.0 — mA

9 Electrostatic discharge

PB_FS84_FS85C

9.1 Human body model (JESD22/A114)

The device is protected up to +2 kV, according to the human body model at 100 pF and
1.5 kQ. This protection is ensured at all pins.

9.2 Charged device model

The device is protected up to +500 V, according to the AEC Q100 - 011 charged device
model standard. This protection is ensured at all pins.

9.3 Discharged contact test

The device is protected up to £8 kV, according to the following discharged contact tests.

Discharged contact test (IEC61000-4-2) at 150 pF and 330 Q
Discharged contact test (ISO10605.2008) at 150 pF and 2 kQ
Discharged contact test (ISO10605.2008) at 330 pF and 2 kQ

All information provided in this document is subject to legal disclaimers.

© NXP B.V. 2021. All rights reserved.

Product brief

Rev. 7 — 7 May 2021

7121



NXP Semiconductors F884/F385C

Fail-safe system basis chip with multiple SMPS and LDO

This protection is ensured at VSUP1, VSUP2, WAKE1, WAKE2, FSOB pins.

10 Operating range

NO EXTENDED EXTENDED NO OPERATION
OPERATION OPERATION FULL OPERATION OPERATION | RISK OF DAMAGE
Lpi_DCR X IPRE + VSUP_UVH 36V 60V VSUP1/2
VpRE_uvL/Dmax 51V
aaa-030983
Assumptions

Lpi_pcr = 30 mQ

DMAX =98.18 % with FPRE_SW =455 kHz and TPRE_OFF_MlN =40ns
lF’RE =3.0A

VRBD =0.56V

VBAT_mln = 3.4V when VPRE = VPRE_UVL

Figure 3. Operating range

¢ Below VSUP_UVH threshold, the extended operation range depends on VPRE output

voltage configuration and external components.

— When VPRE is configured at 5.0 V, VPRE may not remain in its regulation range.

— VSUP minimum voltage depends on external components (Lp pcr) and application
conditions (IPREa FPRE_SW)-

¢ When VPRE is switching at 455 kHz, the FS85/FS84 maximum continuous operating
voltage is 36 V. It has been validated at 48 V for limited duration of 15 minutes at room
temperature to satisfy the jump start requirement of 24 V applications. It can sustain 58
V load dump without external protection.

* When VPRE is switching at 2.2 MHz, the FS85/FS84 maximum continuous operating
voltage is 18 V. It will be validated at 26 V for limited duration of 2 minutes at room
temperature to satisfy the jump start requirement of 12 V applications and 35 V load
dump.

11 Thermal ratings

Table 5. Thermal ratings

Symbol Parameter Conditions Min Max Unit

Reua Thermal resistance junction to 2s2p circuit board i 31 °C/W
ambient

RgJa Thermal resistance junction to 2s6p circuit board 0 23 °C/W
ambient

Raus Thermal resistance junction to board |2s2p circuit board L - 15 °C/W

Ress Thermal resistance junction to board |2s6p circuit board i 10 °C/W

Resc_gor | Thermal resistance junction to case | between the die and the solder pad 0 1 °C/W
bottom on the bottom of the package

Resp_Top | Thermal resistance junction to between package top and the m— 3 °C/W
package top junction temperature

Ta Ambient temperature (Grade 1) -40 125 °C

T, Junction temperature (Grade 1) -40 150 °C

Tste Storage temperature -55 150 °C
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[11 per JEDEC JESD51-2 and JESD51-8

12 Characteristics

Table 6. Electrical characteristics
Ta =-40 °C to 125 °C, unless otherwise specified. VSUP = VSUP_UVH to 36 V, unless otherwise specified. All voltages referenced to ground.

Symbol Parameter Min Typ Max Unit
Power supply

IsuP_NORMAL Current in Normal mode, all regulators ON (loyt = 0) — 15 25 mA
Isup_sTANDBY Current in Standby mode, all regulators OFF except VBOS — 5 10 mA
Isup_oFF1 Current in OFF mode (Power Down), Ta < 85 °C — 10 15 MA
Isup_oFr2 Current in OFF mode (Power Down), T4 = 125 °C — — 25 pA
Vsup_uvr VSUP undervoltage threshold (7.0 V) 7.2 7.5 7.8 \

VSUP undervoltage threshold high (during power up and

Vsup rising) OTP_VSUP_CFG = 0 47 - 5.1 v

Vsup_uvH

- VSUP undervoltage threshold high (during power up and 6.0 . 6.4 v

Vsup rising) OTP_VSUP_CFG =1 ’
VSUP undervoltage threshold low (during power up and Vsup 4.0 . 44 vV
falling) OTP_VSUP_CFG =0 ’

Vsup_uvi :
VSUP undervoltage threshold low (during power up and Vsup 53 _ 5.7 v
falling) OTP_VSUP_CFG =1 ’

TSUPfUV VSUPﬁUV7r VSUPﬁUVH and VSUPfUVL fllterlng time 6.0 10 15 us

13 Package information

FS85/FS84 package is a QFN (sawn), thermally enhanced wettable flanks, 8 x 8 x
0.85 mm, 0.5 mm pitch, 56 pins.
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13.1 Package outline

13.1.1 Step-cut wettable flank

Fail-safe system basis chip with multiple SMPS and LDO
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Figure 4. Package outline for HVQFN56 (SOT684-23, Step-cut)
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Fail-safe system basis chip with multiple SMPS and LDO
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Figure 5. Package outline detail for HVQFN56 (SOT684-23, Step-cut)
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13.1.2 Dimple wettable flank
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8 X 8 X 0.85 PKG, 0.5 PIT
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Figure 6. Package outline for HVQFN56 (SOT684-23, Dimple)
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H- PQFN 56 1/0 DIMPLE WETTABLE FLANK

8 X 8 X 0.85 PKG, 0.5 PITCH
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Figure 7. Package outline detail for HVQFN56 (SOT684-23, Dimple)
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NOTES:

1. ALL DIMENSIONS ARE IN MILLIMETERS.

2. DIMENSIONING AND TOLERANCING PER ASME Y14.5M—1994.

&PIN 1 FEATURE SHAPE, SIZE AND LOCATION MAY VARY.

COPLANARITY APPLIES TO LEADS, DIE ATTACH FLAG AND CORNER NON—FUNCTIONAL PADS.

5. MIN. METAL GAP SHOULD BE 0.25 MM.

ANCHORING PADS.

Figure 8. Package outline notes for HVQFN56 (SOT684-23)

13.1.3 Package comparison

PB_FS84_FS85C

Table 7. Package comparison

Item

Dimple wettable flank

Step-cut wettable flank

Package size (x,y,z)

8x8x0.85 mm3

8x8x0.85 mm3
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Table 7. Package comparison...

continued

Item Dimple wettable flank Step-cut wettable flank
Package QFN56 8*8 QFN56 8*8

Epoxy EN4900G* EN4900G*

Wire AuPdCu Wire 1.3mil AuPdCu Wire 1.3mil
Compound CEL-9240HF10AN4 G700LA fine catalyst
Lead frame PPF+RT SN Plated

Wettable flank Dimple solution Step Cut

Part number MC33FS85XXXXKS MC33FS85XXXXES
MSL / Reflow °C 3/260 3/260

Plated Area
/shown
|
Plated
bottom
dimple surface
I ——

All information provided in this document is subject to legal disclaimers.

inred

Area
of lead &

5/Shown "
|
Plated Area
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13.2 Landing pad information
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Figure 9. Solder mask pattern
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Figure 11. Solder paste stencil
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default of the applications and the products or of the application or use by
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damage. NXP Semiconductors and its suppliers accept no liability for
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risk.
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between the translated and English versions.

15.3 Trademarks

Notice: All referenced brands, product names, service names and
trademarks are the property of their respective owners.

NXP — wordmark and logo are trademarks of NXP B.V.
SafeAssure — is a trademark of NXP B.V.

© NXP B.V. 2021. All rights reserved.

Product brief

Rev. 7 — 7 May 2021

19/21



NXP Se

miconductors

FS84/FS85C

Fail-safe system basis chip with multiple SMPS and LDO

Tables
Tab. 1. Device options .......ccceveiiiiiiiiiii e 2 Tab.5.  Thermal ratings .......cccooiiiiiiiiie e 8
Tab. 2. Ordering information ...........ccccociiiiiiiiiiee. 3 Tab. 6. Electrical characteristics .........c..coccociiiiiiinnenn. 9
Tab. 3. Pin description ..........coooiiiiiii e, 5 Tab. 7. Package comparison ...........ccccccciiiiiiiiieenines 13
Tab. 4. Maximum ratings .......ccccoeeriiiiiie e 7
Figures
Fig. 1. FS8530 superset device of the family ............... 4 Fig. 7. Package outline detail for HYQFN56
Fig. 2. Pin configuration ..........ccccccooviiiieiiciieeee e 4 (SOT684-23, DIMPIE) ..evvvveeeeiiiiieeeeieeee e 13
Fig. 3. Operating range ........cccocveeevieeinieeeniee e 8 Fig. 8. Package outline notes for HYQFN56
Fig. 4. Package outline for HVQFN56 (SOTB84-23) ...t 13
(SOT684-23, Step-Cut) ....cceeverveeerieieieeerieene 10 Fig. 9. Solder mask pattern ..o 15
Fig. 5. Package outline detail for HYQFN56 Fig. 10. I/O pads and solderable area ...........c.cccecueeenes 16
(SOT684-23, Step-Cut) ....cceeverreeeriiieieeerieene 11 Fig. 11.  Solder paste stencil ........c.ccoeceevieiinieiiniiens 17
Fig. 6. Package outline for HYQFN56
(SOT684-23, DIMPIE) ...oovveeiiieiieriie e 12

PB_FS84_FS85C

All information provided in this document is subject to legal disclaimers.

© NXP B.V. 2021. All rights reserved.

Product brief

Rev. 7 — 7 May 2021

20/21



NXP Semiconductors FSS4/F385C

Fail-safe system basis chip with multiple SMPS and LDO

Contents

1 About this document ... 1
2 General description ... 1
3 Features and benefits ..........ccocooemmiiiiiiiiiies 1
4 Applications ... 2
5 Ordering information ... 2
6 Simplified application diagram ...........ccccceeneeee 4
7 Pinning information ... 4
71 Pinning .....ooooiie e 4
7.2 Pin description .........coooiiiiii s 5
8 Maximum ratings .........ccooiriiiiinr e 7
9 Electrostatic discharge ..........cccoooeooiriiiiiiinnnnes 7
9.1 Human body model (JESD22/A114) ................. 7
9.2 Charged device model ..........cccoceeiiiieiiene. 7
9.3 Discharged contact test ...........cccociiiiiiiienie 7
10 Operating range .........cccoccericceeerresssseeeeesssmeeeeas 8
1 Thermal ratings .......ccccooiiiiccicrrecee e 8
12 CharacteristiCs ..........cccoriiiiiirimiicccee s 9
13 Package information ...........ccccooomiiiiiiiiiiiice 9
13.1 Package outline .........ccoocooiiiiiiiie 10
13.1.1 Step-cut wettable flank .............cccooiiiiininnns 10
13.1.2 Dimple wettable flank ...........ccccoveveeeiinnn. 12
13.1.3 Package comparison ..........cccocceiiiiiiiaeiiinenn. 13
13.2 Landing pad information .............ccccooeiiiinn. 15
14 References ... 17
15 Legal information ... 19

Please be aware that important notices concerning this document and the product(s)
described herein, have been included in section 'Legal information'.

© NXP B.V. 2021. All rights reserved.

For more information, please visit: http://www.nxp.com
For sales office addresses, please send an email to: salesaddresses@nxp.com
Date of release: 7 May 2021
Document identifier: PB_FS84_FS85C



Mouser Electronics

Authorized Distributor

Click to View Pricing, Inventory, Delivery & Lifecycle Information:

NXP:

MC33FS8420GOES MC33FS8420GOESR2 MC33FS8425GOES MC33FS8425GOESR2 MC33FS8435GOES

MC33FS8435GOESR2 MC33FS8400G5ES MC33FS8400G5ESR2 MC33FS8410G3ES MC33FS8410G3ESR2

MC33FS8410G6ES MC33FS8410G6ESR2 MC33FS8500A0ESR2 MC33FS8510A0ES MC33FS8510A0ESR2

MC33FS8400GOES MC33FS8520A0ES MC33FS8520A0ESR2 MC33FS8400GOESR2 MC33FS8405GOES

MC33FS8405GOESR2 MC33FS8410GOESR2 MC33FS8510C4ES MC33FS8510C4ESR2 MC33FS8510D3ES

MC33FS8510D3ESR2 MC33FS8415GOES

MC33FS8415GO0ESR2 MC33FS8530A1ES MC33FS8530A1ESR2

MC33FS8530A4ES MC33FS8530A4ESR?2

MC33FS8510B6ES MC33FS8510B6ESR2 MC33FS8430G4ES

MC33FS8430G4ESR2 MC33FS8510A2ES

MC33FS8510A2ESR2 MC33FS8530A0ES MC33FS8530A0ESR?2

MC33FS8430GOES MC33FS8430GOESR2

MC33FS8430G1ES MC33FS8430G1ESR2

MC33FS8430G2ES

MC33FS8430G2ESR2 MC33FS8410GOES

MC33FS8500A0ES MC33FS8400GOKS MC33FS8400G0OKSR2

MC33FS8400G5KS MC33FS8400G5KSR2

MC33FS8405G0OKS MC33FS8405GOKSR2

MC33FS8410G0OKS

MC33FS8410GO0KSR2 MC33FS8410G3KS

MC33FS8410G3KSR2 MC33FS8410G6KS

MC33FS8410G6KSR2

MC33FS8415G0KS MC33FS8415GOKSR2

MC33FS8420G0KS MC33FS8420G0OKSR2

MC33FS8425G0OKS

MC33FS8425GO0KSR2 MC33FS8430GOKS

MC33FS8430GOKSR2 MC33FS8430G1KS

MC33FS8430G1KSR2

MC33FS8430G2KS MC33FS8430G2KSR2

MC33FS8430G4KS MC33FS8430G4KSR2

MC33FS8435G0OKS

MC33FS8435GOKSR2 MC33FS8500A0KS

MC33FS8500A0KSR2 MC33FS8510A0KS MC33FS8510A0KSR2

MC33FS8510A2KS MC33FS8510A2KSR2

MC33FS8510D3KS MC33FS8510D3KSR2 MC33FS8520A0KS

MC33FS8520A0KSR2 MC33FS8530A0KS

MC33FS8530A0KSR2 MC33FS8530A1KS MC33FS8530A1KSR2

MC33FS8530A4KS MC33FS8530A4KSR2

MC33FS8415GJKS MC33FS8415GJKSR2 MC33FS8415GYES

MC33FS8415GYESR2 MC33FS8415GYKS MC33FS8415GYKSR2 MC33FS8510B6KS MC33FS8510B6KSR2



https://www.mouser.com/nxp-semiconductors
https://www.mouser.com/access/?pn=MC33FS8420G0ES
https://www.mouser.com/access/?pn=MC33FS8420G0ESR2
https://www.mouser.com/access/?pn=MC33FS8425G0ES
https://www.mouser.com/access/?pn=MC33FS8425G0ESR2
https://www.mouser.com/access/?pn=MC33FS8435G0ES
https://www.mouser.com/access/?pn=MC33FS8435G0ESR2
https://www.mouser.com/access/?pn=MC33FS8400G5ES
https://www.mouser.com/access/?pn=MC33FS8400G5ESR2
https://www.mouser.com/access/?pn=MC33FS8410G3ES
https://www.mouser.com/access/?pn=MC33FS8410G3ESR2
https://www.mouser.com/access/?pn=MC33FS8410G6ES
https://www.mouser.com/access/?pn=MC33FS8410G6ESR2
https://www.mouser.com/access/?pn=MC33FS8500A0ESR2
https://www.mouser.com/access/?pn=MC33FS8510A0ES
https://www.mouser.com/access/?pn=MC33FS8510A0ESR2
https://www.mouser.com/access/?pn=MC33FS8400G0ES
https://www.mouser.com/access/?pn=MC33FS8520A0ES
https://www.mouser.com/access/?pn=MC33FS8520A0ESR2
https://www.mouser.com/access/?pn=MC33FS8400G0ESR2
https://www.mouser.com/access/?pn=MC33FS8405G0ES
https://www.mouser.com/access/?pn=MC33FS8405G0ESR2
https://www.mouser.com/access/?pn=MC33FS8410G0ESR2
https://www.mouser.com/access/?pn=MC33FS8510C4ES
https://www.mouser.com/access/?pn=MC33FS8510C4ESR2
https://www.mouser.com/access/?pn=MC33FS8510D3ES
https://www.mouser.com/access/?pn=MC33FS8510D3ESR2
https://www.mouser.com/access/?pn=MC33FS8415G0ES
https://www.mouser.com/access/?pn=MC33FS8415G0ESR2
https://www.mouser.com/access/?pn=MC33FS8530A1ES
https://www.mouser.com/access/?pn=MC33FS8530A1ESR2
https://www.mouser.com/access/?pn=MC33FS8530A4ES
https://www.mouser.com/access/?pn=MC33FS8530A4ESR2
https://www.mouser.com/access/?pn=MC33FS8510B6ES
https://www.mouser.com/access/?pn=MC33FS8510B6ESR2
https://www.mouser.com/access/?pn=MC33FS8430G4ES
https://www.mouser.com/access/?pn=MC33FS8430G4ESR2
https://www.mouser.com/access/?pn=MC33FS8510A2ES
https://www.mouser.com/access/?pn=MC33FS8510A2ESR2
https://www.mouser.com/access/?pn=MC33FS8530A0ES
https://www.mouser.com/access/?pn=MC33FS8530A0ESR2
https://www.mouser.com/access/?pn=MC33FS8430G0ES
https://www.mouser.com/access/?pn=MC33FS8430G0ESR2
https://www.mouser.com/access/?pn=MC33FS8430G1ES
https://www.mouser.com/access/?pn=MC33FS8430G1ESR2
https://www.mouser.com/access/?pn=MC33FS8430G2ES
https://www.mouser.com/access/?pn=MC33FS8430G2ESR2
https://www.mouser.com/access/?pn=MC33FS8410G0ES
https://www.mouser.com/access/?pn=MC33FS8500A0ES
https://www.mouser.com/access/?pn=MC33FS8400G0KS
https://www.mouser.com/access/?pn=MC33FS8400G0KSR2
https://www.mouser.com/access/?pn=MC33FS8400G5KS
https://www.mouser.com/access/?pn=MC33FS8400G5KSR2
https://www.mouser.com/access/?pn=MC33FS8405G0KS
https://www.mouser.com/access/?pn=MC33FS8405G0KSR2
https://www.mouser.com/access/?pn=MC33FS8410G0KS
https://www.mouser.com/access/?pn=MC33FS8410G0KSR2
https://www.mouser.com/access/?pn=MC33FS8410G3KS
https://www.mouser.com/access/?pn=MC33FS8410G3KSR2
https://www.mouser.com/access/?pn=MC33FS8410G6KS
https://www.mouser.com/access/?pn=MC33FS8410G6KSR2
https://www.mouser.com/access/?pn=MC33FS8415G0KS
https://www.mouser.com/access/?pn=MC33FS8415G0KSR2
https://www.mouser.com/access/?pn=MC33FS8420G0KS
https://www.mouser.com/access/?pn=MC33FS8420G0KSR2
https://www.mouser.com/access/?pn=MC33FS8425G0KS
https://www.mouser.com/access/?pn=MC33FS8425G0KSR2
https://www.mouser.com/access/?pn=MC33FS8430G0KS
https://www.mouser.com/access/?pn=MC33FS8430G0KSR2
https://www.mouser.com/access/?pn=MC33FS8430G1KS
https://www.mouser.com/access/?pn=MC33FS8430G1KSR2
https://www.mouser.com/access/?pn=MC33FS8430G2KS
https://www.mouser.com/access/?pn=MC33FS8430G2KSR2
https://www.mouser.com/access/?pn=MC33FS8430G4KS
https://www.mouser.com/access/?pn=MC33FS8430G4KSR2
https://www.mouser.com/access/?pn=MC33FS8435G0KS
https://www.mouser.com/access/?pn=MC33FS8435G0KSR2
https://www.mouser.com/access/?pn=MC33FS8500A0KS
https://www.mouser.com/access/?pn=MC33FS8500A0KSR2
https://www.mouser.com/access/?pn=MC33FS8510A0KS
https://www.mouser.com/access/?pn=MC33FS8510A0KSR2
https://www.mouser.com/access/?pn=MC33FS8510A2KS
https://www.mouser.com/access/?pn=MC33FS8510A2KSR2
https://www.mouser.com/access/?pn=MC33FS8510D3KS
https://www.mouser.com/access/?pn=MC33FS8510D3KSR2
https://www.mouser.com/access/?pn=MC33FS8520A0KS
https://www.mouser.com/access/?pn=MC33FS8520A0KSR2
https://www.mouser.com/access/?pn=MC33FS8530A0KS
https://www.mouser.com/access/?pn=MC33FS8530A0KSR2
https://www.mouser.com/access/?pn=MC33FS8530A1KS
https://www.mouser.com/access/?pn=MC33FS8530A1KSR2
https://www.mouser.com/access/?pn=MC33FS8530A4KS
https://www.mouser.com/access/?pn=MC33FS8530A4KSR2
https://www.mouser.com/access/?pn=MC33FS8415GJKS
https://www.mouser.com/access/?pn=MC33FS8415GJKSR2
https://www.mouser.com/access/?pn=MC33FS8415GYES
https://www.mouser.com/access/?pn=MC33FS8415GYESR2
https://www.mouser.com/access/?pn=MC33FS8415GYKS
https://www.mouser.com/access/?pn=MC33FS8415GYKSR2
https://www.mouser.com/access/?pn=MC33FS8510B6KS
https://www.mouser.com/access/?pn=MC33FS8510B6KSR2

	1  About this document
	2  General description
	3  Features and benefits
	4  Applications
	5  Ordering information
	6  Simplified application diagram
	7  Pinning information
	7.1  Pinning
	7.2  Pin description

	8  Maximum ratings
	9  Electrostatic discharge
	9.1  Human body model (JESD22/A114)
	9.2  Charged device model
	9.3  Discharged contact test

	10  Operating range
	11  Thermal ratings
	12  Characteristics
	13  Package information
	13.1  Package outline
	13.1.1  Step-cut wettable flank
	13.1.2  Dimple wettable flank
	13.1.3  Package comparison

	13.2  Landing pad information

	14  References
	15  Legal information
	Tables
	Figures
	Contents

