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OcCHOBHbIEe noTpeduTenu

Power Train / Engine Control
4 Transmission Control

& Power Management

& Fuel Injector Drivers

4 Sensor Signal Conditioning

Safety Systems

& Airbags

4 Passenger Recognition
& Adaptive Cruise Control

Infotainment
¢ Performance Audio
& Power Management

Dashboard/Cluster
& LED Drivers
4 Power Management

Body

& Window Lifter / Mirror Drivers
@ Door Lock Solenoid Drivers
& Passive/Keyless Entry

& Relay Driver

#\/ehicle Lighting

Chassis Systems

4 ABS Control

& \ehicle Stability

4 Electronic Power Steering
4 Collision Avoidance

Energy Management

¢ Hybrid Vehicle

4 Advanced Alternator System
4 Motor Management

Vehicle Networking
¢ LIN

¢ CAN

4 System Base Chips

MaccoBbi pblIHOK Poccun: HaBuratopbl, UMMOOUIansepsl, 4aT4mMKn Tonnmea
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CneunduyHblie npobdrnembl bopTceTH

ABTOMOOUNLHLIE BOpTCEeTH:
o 12VDC - nerkoBble
o 24VDC - rpy3oBble

CtabunbHocTb: +/-40%

Pabounin onanasoH HanpsKeHUn Ha akKyMyrnsitope nog noCTOAHHOW Harpyskon: 7...17VDC
— nerkosble (35V — rpy3oBble)

Mpun 3anycke geuratens go 4-5vV

[donyctumble nynbcaumm Npy NOAKOYeHN/ OTKITIoMeHUn anekTpoobopyaosaHua: +200...-
300V peak (go -600V — rpysosble, cornacHo 1ISO 7637)

OCHOBHbIe NpoGnembl:

BblcOKOBOMLTHbIE NyNbcaumm TPEOYIOT TaTeNbHOM NPopaboTKM CXEM 3aLLUTDI
LLInpokuin gnanasoH pabdoumx HanpsikeHun cHmkaeT KO v npuBoguT K 60mnbLwmm
pasMepamM UCTOYHMKA

XKecTkue TpeboBaHus ceptudukaumm no SMC B nonoce 4actot 450 kHz to 30 MHz
(Conducted) n 30 MHz to 1 GHz (Radiated EMI).
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PeanbHocTb B 12V aBTOMOOUNBLHON bOpTCETH

85V

120V NOISE

LOAD
DUMP

Transients and voltage levels

24V JUMP START
NOMINAL
14V =
6V CRANK
REVERSE Voltage levels and required function at
BATTERY
these levels depends on customer
14V net oV 8V 1MV 14V 20V 42y 60V
42V net ov 25V 33V 42V 52V 58V 75V
reverse vVmin Viypical Vmazx static Velamp DMOS Vmin DMOS
polarity engine engine  overvoltage  dynamic protection breakdown
start - off running overvoltage window
(load-dump)
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CepTtudukaumsa no craHgapty ISO 7637

« Test pulse 1- Negative voltage transients -25V to -300V (for 2ms in 12V system)
and -150V to -600V (for 1ms in 24V system). This is due to supply disconnection
from and inductive load. The part is still connected in parallel to the inductive load

« Test pulses 2a, 2b - Positive voltage transients up to 150V (12V system). This is
due to interruption of current through an inductance switched in series with an
electronic device. The component connected in parallel will be subjected to the
transients due to inductance of the wiring harness. Nature of the source could be
inductive load switching or after ignition OFF the DC motors continue to rotate
due to there interia , acting as generators.

« Test Pulses 3a, 3b — Positive transients up to +200V and negative up to -200V,
transients. This is due to switching loads, influenced by distributed capacitance
and inductance of the wiring harness

« Test pulse 4 — Low battery cranking. This is due to voltage reduction when
energizing the starter-motor circuits for the combustion engine.

« Test pulse 5 — Positive transients up to 87V (12V system) and 174V (24V
system). This is due to battery cable being disconnected from the alternator while
the engine is running.

* Reverse battery connection - Terminals are swapped due to ignorance.
Electronics is needed to either prevent current path or limit current by clamping
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Fast electrical transients - ISO 7637 Pulses

VL ty ———tg— BT

: V J

: 1 : \V
Bl ===

Vuax ov 2l
_____ L. b
i
[ 10%+:
Viax |
| 0%
1_ "-'/: _2 1
harness harness
< with ' ' with inductive
VS| | distributed DUT distributed load
" inductance inductance
and and
capacitance capacitance

*Test Pulses 3a, 3b — Positive
transients up to +200V and negative
up to -200V, transients. This is due
to switching loads, influenced by
distributed capacitance and
inductance of the wiring harness
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CneumndonyHblie npodbnembl noTpeduTenen

TunoBble NnoTpebuTenn: HaBUraTopbl, UMMOOUNansepbl P
* [lpoueccop u nHTEpdENnChI: (
v' 3,3VDC x 200mA peak
v" 10mA standby
v 100mA RMS
* GPRS mogem Class 8-12 :
v 3,8VDC x 2(3)A peak (0,6 ms)
v" 100mA pause (5 ms)
v 1ARMS
* MakcumarnbHas NpogosKNTENBHOCTb aBTOHOMHOW paboThkl OT Li-ion 6aTtapen:
2.5...4.2VDC x 2A/h

OcCHOBHbIe NpobnemMbl:
* HanpsixkeHne 6optceTtn nnu 6atapen MoxeT ObiTb Kak 6onbLle, Tak U MeHbLle Tpebyemoro
BbIXOQHOIO HaNpPsKEHUs!.
* CyuwecTBeHHbI€ MMKOBbIE TOKM N HEOBXOOMMOCTb rapaHTUPOBAHHOIO NUTaHMSA OT
nnTneBon GaTapen B LUMPOKOM AnanasoHe TemnepaTtyp NpuBOAAT K ClIOXKHOCTU MCTOYHMKA

Power Supply Requirements
Tunosoit GSM/ GPRS mozem

Condition Value
Nominal Supply Voltage 380V
Normal operating Voltage Range 340V-420V
Extended operating Voltage Range 322V-450V
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MpobnemMbl NUTHUEBLIX DaTapen

* 3HaunTenbHoe BHYTpEHHEE CONPOTUBIIEHNE

5,0
» 3aBUCMMOCTb EMKOCTW OT TOKa paspsaa
4,0 o
m — 02C 10 «  3aBUCMMOCTb EMKOCTU U OCTATOYHOIO
. R e =
o | —— 4 . HanNpsKeHUs TemnepaTypsbl
e 3.5 —
2 "7‘—'-——~_‘h"“‘ \ « CrapeHue
g 2C —\
£ 30
XL
25" ( \
0 200 400 600 1000 1200 1400 1600 1800 o
EMKOCTS, MAY standby LDO or GPRS
patiery/ | \DC/DC | modem
=0 35V 0.2V 33V
@ 4.0 .
@ 20°0 y NMoHmxarowmm npeobpasoBaTesib
= . 60°C 45°C
T s ] ——— — CTaHAapTHoe pelueHue
E- a
L
% 3.0 10°¢]— goc * B naeanbHbIX yCNoOBUAX — UCNOSb3YET HE
_100C 6onee 70% emkocTn baTepen
25 | ‘ | * [lpun Temnepatype +10 C, unun ctapou
0 200 400 600 1000 1200 1400 1600 1800 baTtapee — NCNonb3yeT He oonee 30%

EnkocTe, mAu €eMKOCTMW.
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Kakum gonxeH ObITb MICTOYHUK NUTaHUA ONA
aBTOMOOMUNbHbLIX MPUMEHEHNN?

____________________________

Car
Battery
12/24VDC

Protection
+200...-300V

. Alternator | _
. Power network |
¥ SMPS
Charger 2.5...60 VDC
4...60 VDC o

Lilon
standby
battery




KakoBO MUHMMaribHOe KOJfin4eCcTtBO KOMMOHEHTOB?

............................

Car
Battery
12/24VDC

i Alternator !
: Power network |

............................

Lilon
standby

Protection
+200...-300V

Charger

V

battery

\

Buck/ boost
DC/DC

Power
switch

Loads

Y

RF filter GSM

Y

> Low noise LDO GPS
TR L o
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____________________________

Car
Battery
12/24VDC

. Alternator ;
: Power network |

____________________________

Lilon

OnTMMU3npoBaHHbIN AOMEH NUTaAHUSA

Protection
+200...-300V
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battery
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Protection: HV P-ch MOSFET

VF1
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Buck module TPS84250: 7...50V Input, 2.5A
with 65V Transient Protection

new

* Integrated Inductor and Passives

* 5A current limit

« Withstands 65V Line Transients

* 400kHz to 1MHz Operating Frequency

» Adjustable Soft Start & UVLO with
Track, Clock and PG pins

 Meets EN55022 Class B Emissions
« Easy to Mount 9x11x3 mim QFN

Vin TPS84250
. VIN
_L PWRGD }—
12.45mm Cin INH/UVLO
k—’l VOUT
: VOUT
N = RSET% I
& VADJ Cour
g —RT/CLK
3 —1SS/TR =
STSEL
< LAGND_PGND

N =
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TPS84250: Smaller & Better Performance
vs. 1-st generation 3A module (PTN78060W)

Great Thermal

Tiny Siz
y Size Performance
TPS84250 No Derating

* 75% Reduction in Area
* 93% Reduction in Volume

for < 36Vin - 5Vout @ 85°C,
Natural Convection

0 0
PTNxx060
Lo
~ £
e OF
TPS84250 | &
o o4 T
11 mm
25.27 mm
PTN78060 957 mm
TPS84250 2.8 mm
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200 LFM &
100Lem] ’\\Q‘ .
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@ 32Vin
1 1 1
0 05 1 15 2 25 3

Ig - Output Current - A

1

EfMciency - %

Efficiency - %
& 8 & 3 B B8

00 +
96 +
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TPS84250 Efficiency
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TPS54061

4.7...60V Input, 0.2A Synchronous Step-Down Converter

features

* Fully Synchronous with Integrated
1.5/0.8€2 Power MOSFETs

* 90uA Operating Quiescent Current
and High Light Load Efficiency

* 50kHz to 1.1MHz Adjustable
Frequency

» Optimize for Small Size

» Low Duty Cycle

» Synchronization Pin

» 0.8V Reference at 2% Accuracy

Benelits

Useful in Battery Powered Applications. Saves
Energy under Light Load Conditions

* Reduces Noise by Eliminating Beat Frequency
» Supports Low Output Voltage

VN
I TPS54061
N BOOT
—1EN
PH
RT/CLK
COMP
f VSENSE
GND

3x3mm 8SON Package
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Simple charger BQ24090: 1-cell Li-lon/ Li-Pol battery

"-'.'.'__-- 1.5k0
K
Adaptor
SYSTEM DC+ 1IN OuUT (10 System Load
GND E Battery Pack
o | — L 2]IsET TS — 7!
« Status Indication — N ! T ! G !
Charging/Done — _ S 3| VSS CHG | | ——
L
OR PRETERM ISET2[7] ="
* Input voltage dynamic s e L
power management Y %a)
USE Port TTDM/BAT_EN
VBUS ISETM00/B500mA
» Selectable 100mA or GND . GND
500mA current limit o o .

* Adjustable precharge

L PROTECTION
and termination current

* Automatic Termination and Timer Disable Mode (TTDM) for Absent

* Small 10-Pin MSOP Battery Pack With Thermistor

Package

* Fixed 10 Hour Safety Timer
* 6.6V input over-voltage protection

* TS pin to monitor pack temperature
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Buck/ boost TPS63020: 4A Switch, 96% Efficiency
TPS63020 Efficiency at 3.3 Vour !

O&IN oo am A 1 10
b (R
«  Vin: 1.8V to 5.5V A
. Vout: 1.2V to 5.5V L 1.6
* Typical quiescent current 30pA L1 L2
*  3Aoutput at 3.3V in step-down mode (Vin = Vin _T_ VIN vouT T _T_ Vour
3.6V to 5.5V) e, g VINA B €2 WA
*  More than 2A output at 3.3V in boost mode EN
(V|n >25V) 4 PS/ISYNC PG} L
«  Dynamic input current limit i
«  Power Save Mode ‘— GND ___PGND ] S o s
* Power Good (PG) increases system reliability 77 TPSB3021 L
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Low noise LDO TLV70033: Low IQ, High PSRR

Vour =3.3V
-

Vee

* ONTMMN3NPOBAH MO LIEHE MSP430
* TpebyeT TonbKO AeLLeBoro ol e | e Equivalent
KepamMunyeckoro koHgeHcatopa 1uF Ha :

-1 -uF
Ceramic Vss

Bbixoge n 0.1uF Ha Bxoge
» Huskoe cobcTtBeHHoe noTpebneHne I = =

1 L

— 31 IJ A TLV700xx typical portable application
» Bblcokas TOMHOCTb 2% - DSE
« 3HaunTenbHoe nogaeneHue BY 3‘5;%7513"’1 2‘32333“ 15515 mm

nomex PSRR: 70 dB Ha 1 kHz
* Hn3kmin cobCTBEHHbIN WyM 48 pV

V, "m EN
our
GND C Iﬂ
NC
(Top View)

RMS
TLV700xx package options.
For more information, visit:
www.ti.com/tlv700xx or power.ti.com
Vi i Vour Options Voo Iy ‘ Resale Price (USD)
Device V) (mA) V) (mV) (pA) Package Options  Qty: 1ku = Qty: 100ku
TLV700xx* | 2.0to5.5 | 200 1.2.1.51.8,2.8,8,0,33 175 31 DDC, DCK, DSE $0.18 $0.096
o= 12, 15, 18, 28, 30 or 33 to correspond with Vpyr voltage options.
3 TEXAS
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Buck LMZ10501: 1A Simple Switcher Nano Module

new
1.2 mm
2.5mm
3 mm
» |ntegrated inductor
» |nput voltage range 2.7V to 5.5V
= Qutput voltage range 0.6V to 3.6V
= Qutput current up to 1A .
= Peak efficiency up to 95% TR P
= | MZ10500/1 pin compatible 300
. . =30 # YOUT =33v S50 EN 55022 Class A Limit
» Tiny packaging (2.5 x 3 x 1.2mm) T 8 YOUT =259 AW £ | e
= Input under voltage lockout (UVLO) & = vour=12y 10 aDi 5 s0|— |
. T
» |ntegrated compensation 0 §n M
u Current Ilmlt protectlon zz typical afficiancy at VIN =36V 500 MHz BW 1qu'DiV ]E LMZ10501 Emissions (Eval Board)
= \WEBENCH® enabled 0.0 01 02 U'E.,Efcﬂ'.?eﬂﬂ Au}.? 0.8 0.9 1.0 Output Voltage Ripple 0 200 ﬁigl?em?&u”ﬂ 800 1000
3 TExAs
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OnTMMU3NpoBaHHbIN AOMEH NUTaAHUA +

______________________________________________________________________________________________________________________________

+Immobilizer
Car 5 _ .
Battery rotection
12/24VDC +200...-300V ; A4 A\ \
E Lock >  Alarm P Windows
v : actuator actuator

. Alternator ;
: Power network |

____________________________

Y

GSM

Lilon
standby
battery

<

GPS

CPU

-




DRV8844. 5A Brushed DC or Quad Solenoid Driver

Features

* Quad %2 H-Bridge driver
« Supply voltage: 8 to 60V
» Current per 72 bridge: 1.75A cont / 2.5A peak
* Low RDSON: 240mQ per FET

« Outputs can be paralleled for higher output
current or better thermal performance.

* PWM control interface with independent
enables

» +/- 30V split-rail support with “floating” control
inputs
» On-chip 3.3V LDO (10mA)

* Integrated protection features including over-
current, thermal, shoot-through and UVLO
protection

<

28-pin HTSSOP
(9.7 x 6.4mm)

Benefits

Wide supply range supports industry standard +24V and
+48V supplies.

Flexibility to support multiple output configurations

Independent control of each half bridge w/ independent
enables supports solenoid/relays by providing full control
over the outputs (high, low, and tri-state)

Split rail supports industrial applications; floating control I/F
provides noise isolation from high voltage drive stage

Reduced system cost; LDO provides enough current to
power external MCU or combinational logic

Advanced on-chip protection reduces design
complexity and enables higher system reliability

PWM Input

(4x pins) 4 x 1.75A

Solenoid

Enable
(4x pins)

Controller

Logic GND

10mA LDO
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DRV8844:. npuBoaA UCNONMHUTESNIbHbLIX MEXaHU3MOB

ﬂ)ual or Quad Solenoid / Relam

4 x 1.75A
(Continuous)

mmmammd DR\/8844

Solenoid

MCU

MCU

2 x 3.5A

(Continuous)

\{tegrated Catch/Freewheel Diody

/Single or Dual Brushed D(\
Emmammd DR\/8844

MCU

MCU

N

MCU
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