








Body Microcontroller Roadmap

EXTENSIVE PRODUCT OFFERING BASED ON CUSTOMER NEEDS AND FEEDBACK
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Power Products for Body Applications

ONE OF THE BROADEST PRODUCT PORTFOLIOS AVAILABLE TODAY

Low ON-RESISTANCE MOSFET TECHNOLOGY FOR POWER-SWITCHING APPLICATIONS

» World’s #3 supplier of low-voltage MOSFETs

» Qualified to automotive AEC-Q101 standards

» Trench process for the lowest on-resistance devices
» Advanced packaging technology

» Large portfolio of N-channel and P-channel devices

» All devices lead-free and fully RoHS-compliant

OFFERING HIGH-QUALITY IPDS TO PROVIDE SELF-PROTECTED, HIGH-SIDE SWITCHES

» Intelligent power devices (IPDs) utilizing multiple technologies

- Analog control chip and power-trench MOSFET
- High-power chip-stack packaging
- Multi-channel power SOP packaging

» Self protection to ensure ongoing system reliability

» Built-in diagnostic functions with proportional-load current sensing and fault signal detection




AUTOMOTIVE TRENCH MOSFETS

Part
number

Vbss

v

PT

Config-
uration

Package

Taping

Type

-free
A

NP180ON04TUG 1.5 = = 180 288 260 T0-263-7P
NP110N0O4PDG 1.8 = 3.2 110 230 . TO-263ZP
40 Single -E1, -E2 -
NP160N0O4TDG 2.0 & 5.4 160 220 180 T0-263-7P
NP55N04SUG 6.5 = = 55 77 63 TO-252ZK
NP55N055SDG 9.5 = 12.0 55 64
NP36NO55SLE 13.0 16.0 18.0 36 53
NP34NO55SLE 55 18.0 22.0 24.0 34 = 41 Single TO-252ZK -ETS:E2 -A
NP32N055SDE 24.0 29.0 33.0 32 27
NP22NO55SLE 37.0 45.0 51.0 22 15
NP52N06SLG 60 17.5 B 25.0 52 = 39 Single TO-252ZK CE10EE2 -AY
NP50P04SDG 9.6 15.0 -50 84 100
NP36P04SDG 17.0 23.5 -36 56 55 "
-40 - Single T0-252ZK -E1, -E2 -AY
NP20P04SLG 25.0 38.0 -20 38 34
NP15P04SLG 40.0 60.0 -15 30 23
NP50P06SDG 16.5 23.0 -50 84 100
NP36P06SLG 30.0 40.0 -36 56 52 i
-60 - Single T0-252ZK -E1, -E2 -AY
NP20P06SLG 50.0 64.0 -20 38 34
NP15P06SLG 70.0 95.0 -15 30 23
HIGH SIDE INTELLIGENT POWER DEVICES
Vbss IL (LIM) Rbs(oN) 2 : . N
Part number ) ‘ ) mOhm Configuration Package Rth (j-a) Rth(j-c) Status
uPD166007 36 85 10 59 Single TO-252 5-pin 55 3.17 Production
HPD166009 40 85 10 59 Single T0-252 5-pin 55 3.17 Sampling
uPD166010 40 85 10 59 Single TO-252 5-pin 55 3.17 Sampling
uPD166011 40 40 25 TBD Dual 12-pin PSOP TBD = Development
uPD166013 40 23 60 TBD Dual 12-pin PSOP TBD = Development
uPD166014 40 23 60 TBD Quad 24-pin PSOP TBD = Development
LOW SIDE INTELLIGENT POWER DEVICES
Vbss IL (LIM) Rbs(oN) 2 : . q
Part number ‘ ® mOhm Configuration Package Rth (j-a) Rth(j-c) Status
uPD166100 40 1 160 1.5 Single SOP-8 83.3 - Production
uPD166101 40 1 160 2 Dual SOP-8 62.5 - Production
uPD166104 130 1.7 91 2.5 Dual SOP-20 62.5 16.5 Production
Develop, Debug and Deploy
NEC ELECTRONICS OFFERS DIVERSE TOOLS TO AID IN DEVELOPMENT
DEVELOPMENT SYSTEMS FOR PRODUCTS
Development Tools | 78K0 Kx2 | 78KO0 Fx2 | 78KOR Kx3 | V850ES Fx3
e Compile, ascembler and debugeer cc78Ko CC78K0 CC78KOR Pite
> Free eval;Jation version allows up to 128 KB RA78KO RA78KO RA78KOR CAB50
. ID78K0-QB ID78K0-QB ID78KOR-QB ID850-QB
code size
On-Chip Debugging System ] .
> Includes emulator and target board QB-MINI2 QB-MINI2 QB-MINI2 QB-MINI2 (Serial)
X QB-V850MINI (JTAG)
> Also functions as flash programmer
In-Circuit Emulator System QB-78KOKX2 QB-78KOFX2 QB-78KORKX3 QB-V850ESFX3

> Full-featured emulator with optional sockets

MCU Target Evaluation Board
> Test-board and reference design

QB-78KOKF2-TB

78K0Fx2-CANIT

QB-78KORKG3-TB

Production Flash Programmer
> FlashPro5 serial-port flash programmer

PG-FP5

PG-FP5

PG-FP5

Please visit www.am.necel.com/applications/automotive/body.html for complete product information.
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NEC Electronics America, Inc. F SERIES AND K SERIES MICROCONTROLLERS FOR BODY APPLICATIONS

Corporate Headquarters
2880 Scott Boulevard
_ 70F3385 1024 60 12 x 16-bit :
Santa Clara, CA 95050-2554 FK3 70F3384 768 48 325,'\:: g 8“:&% Watch 23 x 16-bit "?,’;;g,;’" 152 176 QFP
Tel. +1-408-588-6000 or 1-800-366-9782 70F3383 512 32 . Watchdog
70F3382 1024 48 4xCS|
www.am.necel.com . oFaae e w0 . P o
70F3380 512 32 32 MsgB 3% CSI o ) A
o = f3 Watch 18 x 16-bit | 24 x 10-bit 128 144 QFP
NEC Electronics America, Inc. 70F3379 284 25 G ART] Watchdog
. 3-ch 3xCSl
Automotive Headquarters 70F3378 256 16 32 MsgB 3 « UART 3.5 10 5.5
. w0
6555 N. State Highway 161, 9th Floor i Z0P3377 2 i R
. ] 70F337 4 4 2-ch x ) i
Irvmg, TX 75039_2402 a FG3 70F3375 256 16 32 MsgB 2xCsl W:Z::‘?Og 14 x 16-bit 16 x 10-bit 84 100 QFP
Tel. +1-214-262-7850 w 70F3374. 128 8 3 x UART
0 70F3373 256 16 o o
w 3 70F3372 128 8 1-ch 2%CSI 7‘;/;&:" . 12 1% K B0 O
NEC Electronics Corporation o 2 ;gg:;g i;g 186 32 MsgB 2 x UART Watchdog o = o
1753 Shimonumabe, Nakahara-Ku > T o6 T
o [ 2xCsl -
Kawasak|, Kanagawa 211-8668, Japan i fe3L 70F3621 192 12 S:UART 16 x 10-bit 84 100 QFP
g 70F3620 128 8
Tel. +81-44-435-5111 & e o =
www.necel.com A5 2 2
FF3-L 70F3617 128 8 el 6 x 16-bit 12 x 10-bit 67 80 QFP
. 70F3616 96 3 » ;sgs Watch 7 x 16-bit 3.5 to 5.5
NEC Electronics (Europe) GmbH 703615 64 258l Watchdog
. o 0F3614 256 16 2 x UART
Arcadiastr. 10, 40472 Diisseldorf, Germany ;oém 132 =
Tel. +49-211-6503-0 FE-L 70F3612 128 8 10 x 10-bit 51 64 QFP
70F3611 96
www.eu.necel.com TR o 6
78F1845 256 16 -
78F1843 128 8 . 24 x 16-bit ) "
FG3 TR % G 3;xu:|\gr Watchdog 21 x16-bit | 24 x 10-bit 89 100 LQFP
78F1841 64 4 1-ch
78F1840 256 16 16 MsgB
78F1838 128 8
78F1837 96 6
FF3 78F1836 64 4 16 x 10-bit 71 80 LQFP
78F1825 128 8 = 31*&%
The information in this document is current as of October 78F1824 96 6 - 2x1IC
2008. The information is subject to change without notice. ﬂ U625 & 4 - 20 x 16-bit
. S = 78F1833 128 8 ! 17 x 16-bit
For actual design-in, refer to the latest publications of NEC E e 5% < 1-ch Watchdog
Electronics data sheets or data books, etc., for the most ) 78r1831 o1 " 16 MsgB
up-to-date specifications of NEC Electronics products. Not all [T 78F1822 128 8 -
products and/or types are available in every country. Please g FE3 78F1821 % 6 - ST 15 x 10-bit 55 64.LQRP
check with an NEC sales representative for availability and i~ 78F1820 64 4 - 2 x UART ALioo2
additional information. No part of this document may be ﬂ 78F1819 48 3 - 1xIIC
copied or reproduced in any form or by any means without = 78F1818 32 2 -
prior written consent of NEC Electronics. NEC Electronics o 78F1828 128 8 el
assumes no responsibility for any errors that may appear in © 78F1827 96 6 16 MsgB
this document. NEC Electronics does not assume any liability - 78F1826 64 &
for infringement of patents, copyrights or other intellectual 78F1817 128 8 = 2xCsl 16 x 16-bit _ .
property rights of third parties by or arising from the use D ;:221: : j = 2;:":21- Watchdog [ERE | 1 101 Al i O
of NEC Electronics products listed in this document or any 78F1814 48 3 -
other liability arising from the use of such NEC Electronics 78F1813 3 2 -
products. No license, express, im‘plied or other\fvise, is 78F1812 2% 15 -
granted under any patents, copyrights or other intellectual 78F1807 64 4 —
property rights of NEC Electronics or others. Descriptions 78F1806 48 3 = 2% CS| 13 x 16-bit ) .
of circuits, software and other related information in i3 78F1805 32 2 - 2 x UART Watchdog Ealebit SE1Obit g - S
this document are provided for illustrative purposes in 78F1804 24 1.5 -
semiconductor product operation and application examples. 78F0893 128 7
The incorporation of these circuits, software and information FF2 Bkos92 & 5 4 x 16-bit Rt 3 i
in the design of customer’s equipment shall be done under 78F0891 0) 3 REdcs] x 8-bif
L h 78F0890 128 7 2 x UART Dl
the full responsibility of customer. NEC Electronics assumes e % 5 (1 shared) Watch
no responsibility for any losses incurred by customers or third FE2 T @ Watchdog 12 x 10-bit 55 64 QFP
!James a.rlsmg f(om the use ofthese circuits, software and 780887 48 1-ch BT 18 5.0
information. While NEC Electronics endeavors to enhance 7870886 EEl=EE
the quality, reliability and safety of NEC Electronics products, 78F0883 60 3 - B ot
customers agree and acknowledge that the possibility of 78F0885 i 4 x 8-bit . 41
defects thereof cannot be eliminated entirely. To minimize e 780882 48 é :th::;) Watch SRt 37 psiandis O
risks of damage to property or injury (including death) to 78F0884 - 7 Watchdog
persons arising from defects in NEC Electronics products, 78F0881
customers must incorporate sufficient safety measures in 78F0547 128 7 = 2 x 16-bit
- desi . . 78F0546 9 5 = 3hae] bi
their design, such as redundancy, fire-containment and KF2 2 x UART Av; B'h" 71 80 QFP
anti-failure features. NEC Electronics products are classified ;Zig:ﬁ Zg ; = 1xIIC Wat::fdog
into the following three quality grades: “Standard”, “Special” R s > - 2
and “Specific”. The “Specific” quality grade applies only to 78F0536 % B - 2xCSl 24:18(:;:‘
NEC Electronics products developed based on a customer- 78F0535 60 3 - 21‘ U:ET Watch
designated “quality assurance program” for a specific KE2 78F0534 48 2 - = Watchdog 55 64 QFP
application. The recommended applications of each NEC 78F0533 32 1 = 1xCSI 1 x 16-bit
Electronics product depend on its quality grade, as indicated 78F0532 24 - 2 x UART 4 x 8-bit
below. Customers must check the quality grade of each NEC 78F0531 16 768 bytes - 1xIIC Watch Watchdog
Electronics product before using it in a particular application. 78F0527 128 7 - 8 x 10-bit
“Standard”: Computers, office equipment, communications 78F0526 96 5 - _
equipment, test and measurement equipment, audio and 78F0525 60 2 = 4 x 8-bit LB 55
visual equipment, home electronic appliances, machine KDZ 7225;‘ ;2 2 = : & 2P
tools, personal electronic equipment and industrial robots. ;aw:zz %% 1 — 1xCSI 1‘.“ 186;;:‘
“ . . - ; . = . x 8-
SHECIHI : Transportation equipment (aglqmoblles, trains, 78F0521 16 768 bytes - 21 U:ST Watch
ships, etc.), traffic control systems, anti-disaster systems, 78F0515 60 3 - x Watchdog
anti-crime systems, safety equipment and medical equipment 78F0514 48 2 - 41 48 QFP
(not specifically designed for life support). “Specific”: KC2 78F0513 32 1 =
Aircraft, aerospace equipment, submersible repeaters, 78F0512 24 = ;‘; 48 and 44 QFP
nuclear reactor control systems, life support systems and 78F0511 16 768 bytes -
medical equipment for life support, etc. The quality grade 78F0503 32 a - Sac) 1 x 16-bit
of NEC Electronics products is “Standard” unless otherwise (B2 SI0502 23 - 2 x UART 2% 8bit 4x 10-bit 23 30 QFP
expressly specified in NEC Electronics data sheets or data 78F0501 16 Z6BLIES = 1x1IC e
: " 78F0500 8 512 bytes - Watchdog
books, etc. If customers wish to use NEC Electronics products 505 7
in applications not intended by NEC Electronics, they must KB1+ e G . 1 x 16-bit 26 30 SSOP
contact an NEC Electronics sales representative in advance 7879222 % U 1 x UART 2 x 8-bit
tl? determi_ne NEC Electronics’ willingness t}) support a : KA1+ 78F9221 > _ Watchdog AGhT LR 17 29 55 20 SSOP
given application. (Note) (1) “NEC Electronics” as used in 78F9212 4 )
this statement means NEC Electronics Corporation and also KY1+ 78F9211 2 Pl L ;_;itla;:t';‘;u" 14 16 SSOP
includes its majority-owned subsidiaries. (2) “NEC Electronics 78F9210 1 g
products” means any product developed or manufactured by * Notel: 24 x 10-bit, 16 x 10-bit on separate controls
or for NEC Electronics (as defined above). * Note2: All devices support a temperature range from -40C up to +125C, except for the KOS devices, which support upto +85C.
©2008, NEC Electronics America, Inc. * Note3: Internal oscillators operate at 8 MHz and 240 kHz
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