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ANIO-ANIS 0 Analog Input P30-P33 U Port3
AVREF O Analog Reference Voltage P60, P61 O Port 6
AVss 0 Analog Ground P70 O Port 7
Drl, Dr21, Dr22, P120-P122 O Port 12
Dr3, Dr4 O Driver Output REGC O Regulator Capacitance
Drl_I, Dr21_1, RESET U Reset
Dr22_1, Dr3_|, RxDO, RxD6 [0 Receive Data
Dr4_| 0 Driver Control SCK10, SCLO O Serial Clock Input/Output
EXCLK 0 External Clock Input (Main System SDAO O Serial Data Input/Output
Clock) SI10 O Serial Data Input
EXLVI O External potential Input for SO10 O Serial Data Output
Low-voltage detector SUP 0 Power Supply
FLMDO O Flash Programming Mode SWI O SW Input
GND1-GND3 0O Ground SWO O SW input signal Output
HDS 0 High-side Driver Power Supply TI000, TI001,
I.C O Internal Connect TI010, TIO11,
INTPO-INTP5 [0 External Interrupt Input TI50, TI51 O Timer Input
KRO 0 Key Return TOO00, TOO01,
LIN U LIN Bus TO50, TO51,
MSLP 0 Sleep Mode TOHO, TOH1 O Timer Output
N.C 0 Non-connection TxDO, TxD6 O Transmit Data
OCDOA, OCDOB, UMODE O LIN Mode
OCD1A, OCD1B[ On-Chip Debug Input/Output Vob O Power Supply
P00, PO1, VIC O Power Supply and Current Monitor
P05, P06 O Port0 VRO O Voltage Regulator Output
P10-P17 OPortl Vss O Ground
P20-P25 0 Port 2 X1, X2 O Crystal Oscillator (Main System Clock)
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1.5 O0Ogon

SUP
VIC
VRO

LIN
MSLP
UMODE

HDS
Dri_l
Dr21 |
Dr22_1
Dr3_1
Dr4_1
Drl
Dr21
Dr22
Dr3
Dr4

SWO
Swi

55

i
&

Analog chip

! Voltage Regulator

| *Dropper for Internal P-ch MOS
1 Output voltage: 5 V(TYP.)

E *Over current protection

! *Over temp. protection

! LIN transceiver !
1 *Sleep function !
i *Pull up resistor for slave :
E *Over current protection i
! «QOver temp. protection '
! Driver

1 *Drl: Low side pre-driver

1 *Dr2: Low side driver(2 channels)
E Ron(max): 10 Q@100 mA

! «Dr3: Low side LED driver

i Ron(max): 10 Q@50 mA

i *Dr4: High side Driver

E Ron(max): 70 Q@16 mA

H Output clamp (max): 16 V

TxL
RxL

8-bit Micro. (78KO/KE2)

*FlashROM:48 KB/60 KB/96 KB/128 KB
*RAM:1 KB/2 KB/4 KB/6 KB
*High-Speed RAM:1KB
*0SC
External oscillation: 20 MHz(MAX)
Internal high speed oscillation:
8 MHz(TYP.)
*Timer: 8channels
16-bit timer/event counter: 2 channels
8-bit timer/event counter: 2 channels
8-bit timer: 2 channels
Watch timer: 1 channel
Watchdog timer: 1 channel
*Serial I/F
UART(LIN bus supported): 1 channel
CSI/UART: 1 channel
CSl:1ch, IIC: 1 channel
*10-bit resolution A/D converter: 6 channels
*POC
eLVI
eMultiplier/divider
*Key interrupt
*|/O ports: 28 (N-ch open drain: 2)

P13/TxD6
P14/RxD6

GND1 GND2 GND3

P13/TxD6 P14/RxD6

]

Vss AVss

0 wPD78F8020DAD 00O 0OO0OO0OODOODOOOOOOOO

RESET

FLMDO
P0OO0/TI000
P01/T1010/TO00
P05/TI001
P06/T1011/TO01
P10/SCK10/TxDO
P11/SI10/RxD0O
P12/S0O10

P15/TOHO
P16/TOH1/INTP5
P17/TI50/TO50
P20/ANIO

P21/ANI1

P22/ANI2

P23/ANI3

P24/AN14

P25/ANI5

P30/INTP1
P31/INTP2(/OCD1A")
P32/INTP3(/OCD1B")
P33/TI51/TO51/INTP4
P60/SCLO

P61/SDAO

P70/KRO
P120/INTPO/EXLVI
P121/X1(/OCDOA")
P122/X2/EXCLK(/OCDOB")

00 1. uPD78F8017A, 78F8018A, 78F8019A, 78F8020A, 78F8020DAD U DO OIODDOOODOOOOODODO
OOOOuUNOOOOOOOO02000010000000000MCP (Multi Chip Package) 000
2. P13/TxD60 P14/RxD60 000 O00OOOCOODOLNOCOODODODOOODOOOODODOOOOD
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o110 O 0
TO00/TI010/P01 <¢——{16-bit TIMER/ PORTO «» P00,P01,P05,P06
TI000/POO(LINSEL) EVENT COUNTER 00 @
RxD6/P14
- PORT1 K 8 > piop17
TOOL/TI011/P06 <—— 16-bit TIMER/ @
TI001/P05 ———] EVENT COUNTER 01 PORT?2 “ P20-P25
TOHO/P15 8-bit TIMER HO
TOH1/P16 8-bit TIMER H1
Low-SPEED 78K/10 - PORT7 P70
OSCILLATOR S | | Lasy
CORE MEMORY - PORT12 K 3 > pioop122
POWER ON CLEAR/
WATCHDOG TIMER @ LOW VOLTAGE POC/LVI le——— ExXLVIP120
INDICATOR CONTROL
TI50/TO50/P17 <—|8-Dit TIMER/ <:'>
EVENT COUNTER 50 KEY RETURN KRO/P70
TI51/TO51/P33 <—|8-Dit TIMER/ @ INTERNAL INTERNAL RESET CONTROL
EVENT COUNTER 51
HIGH-SPEED| | EXPANSION
RAM RAM
=N MULTIPLIER&
WATCHTIMER > A DIVIDER
RxDO0/P11 ———|SERIAL /‘\;’> [<—— 0OCD0 “%X1, OCD1A “ %/P31
TXDO/P10 <—— INTERFACE UARTO ()| oncHiPDEBUG | OCDOB °?/X2, OCD1B ° /P32
RXD6/P14(LINSEL)
RxD6/P14 ———>] SERIAL \,/‘:> =N INTERRUPT <—C INTPO/P120
INTERFACE UART6 N—/1]
TXD6/P13 <o CONTROL <:| INTP1/P30-INTP4/P33
LINSEL |<&——— INTP5/P16
pE— RESET
o TR A
SCK10/P10 <¢—| INTERFACE CSI10 CONTROL |«——— X2/EXCLK/P122
HIGH-SPEED
SDA0/P61 | SERIAL \,/:> INTERNAL
SCLO/P60 <——{INTERFACE ICO OSCILLATOR
VOLTAGE
REGC
ANIO/P20-ANIS/P25 [ 6 <:> Voo Vss FLMDO REGULATOR

AVRer
AVss

A/D CONVERTER

ol

1 PD78F8019A, 78F8020A, 78F8020DAI I
2. uPD78F8020DA0 0O 0OOOODODOODOOOOOOOOO
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20

1.5.2 DO0O0Oooooboo

SUPC

GND1(

SWIC

LIN C

GND2 ¢

Drl
Dr21
Dr22
Dr3
Dr4

GND3

VIC
>—r 1 QOver current protection 1 ES VRO
[ Over temp. protection | —-I-
I_:::::::::::::::::::::::::
! Dropper '
L______intemalPMOS i
) SE— Voltage regulator
] High voltage Switch Input Q SWOo
' LIN pull-up resistor for slave | 1 . |
o PR TR T eer o Mode control ! I UMODE
[T~~~ """ - - -—--—m—— - il !
1 Over current protection ks ! MSLP
)_ .- - - - --T-T-ToTTTT-TT-TT-TT-TTTTT-TZoC
[ Over temp. protection [
------------------------ :I RxL
; TxL
, LIN transceiver
TS TS T T T T T T T T T T T T TS |r--_----_-----_-----------| Drl_l
' Low side Driver 11 High side Driver :
\ Dri: I Dra: : Dr21_|
| Ron(max):100 Q@ 10mA i | Ron(max): 70 Q@16 mA | Dr22 |
! Dr2:2 channels 11 Output clamp (max): 16 V |
—————————————————————— ! Dr3_|
' Ron(max):10 Q@100 mA | rs_
i Dynamic clamp | Dr4_|
| Dr3: |
[ ! HDS
i _Ron(max): 10 @50 mA __ |
Driver
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B U [booooo 8 MHzO TYP.OO Voo=1.8055V
oooooo 240 kHzO TYP.O O Voo = 1.80 5.5 V
O
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U [N-chO.D. (6 Vi) 2
B 160 00 O TMOO 2ch
U [sooooTmso 2. ch
8000 O TMHO 2ch
oogQ 1ch
J+vFRyd (WDT) 1ch
i |uART/30 O CSI 1ch
7
i
:L LIN-bus0l O UART 1¢ch
2
Z 2
T |Feo 1ch
PZS
100 0 O A/D 6 ch
O
2 oo 7
0
g |oo 18
oooooo 1ch
B RESETO O 00
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LVI 000O000o000O0O0oooQg
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oooo 0000 Dooo oooo 0ooo oooo oooo 0000
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0 O P02 so11 O 0 P40-P43 O
0 0 P03 si11 0 0 P50-P53 0
O 0 P04 SCK11 P60 ScLo P60 scLo
P05 TI001 P05 SSILL/TI001 P61 SDAO P61 SDAO
P06 TI011/TO01 P06 TI011/TO01 0 0 P62 EXSCLO
P10 SCK10/TXDO P10 SCK10/TXDO O O P63 O
P11 SI10/RXDO P11 SI10/RXDO P70 KRO P70-P77 |KRO-KR7
P12 S010 P12 S010 P120  |INTPO/EXLVI P120 INTPO/EXLVI
P13 TXD6 P13 TXD6 P121  |x1/0cDoA™* P121 X1/0CDOA"2
P14 RxD6 P14 RxD6 P122  |x2/ExcLk/ocDpoB” ! [p122 X2/EXCLK/OCDOB" 2
P15 TOHO P15 TOHO 0 0 P123  |xT1
P16 TOHL/INTPS P16 TOHL/INTPS 0 0 P124  |XT2/EXCLKS
P17 TIS0/TO50 P17 TIS0/TO50 O O P130 O
P20-P25 | ANIO-ANIS P20-P27 |ANIO-ANI7 O O P140 PCL/INTP6
P30 INTPL P30 INTPL 0 0 P141 BUZ/INTP7
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RESET RESET
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obobooboooooboobooobo

0 all T1000, TI001
leOD000D0O0O00DOO0O0ODOOOODoOooO, oI ODUUODOOUOODLOOOO0DLObOOO0DOOOO01e00
goobOO0oooobO0ooooDbboo, 010 0b0DbOO0OO0OO00ODOO0OOCRO00, CRO10O 0O O CROO01,
cRo1lOOOOOOOODOODbOODObDObOObOOO

O bO TIO10, TIO11
le000000000DOO00O0O0OOoo, o100 OOoOoDboOOoOOoDcrooOD OOCROOIOO
gboboboooobooobooboboo

O cO TOO00, TO01
le000000000000O00bOODboo, 010D 0boooooon

2.3.2 P10-P170 Port 10
8000000000000000000000000000000000000000000000000
000000000000000000000000000000
1000000000000000000000000

gioooboobaonb
sgiooooobooboobobooooooooboobobooboboooobooildppvMibObOODbObDIODO
gbobobooboobooboobobobobooooobooboobobobooboooblbPUIDDO
gooboobooooooooboobobobo
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020 0000

200000000000
gboboooooboobobooboobooobobobobooboobobOobooobobobOobon
gboobooooo

O al SI10
gbobooboooooogesioocgbogoobooboboobooon

O b0 SO10
gbobooobooobooobogcesnoobgbooooobooboooooon

0 cO SCK10
gbobooooboobgesnoboboboobooooooooboobob

0O dO0 RxDO
gbobobooboboOobOguARTOOODOOOOOOOOOODbODO

0 eld RxD6
00000000000 0O0VART6O D OOOOOO0OOOOO0OOOO0

O fO TxDO
gbobobooobooboguARTOOODOOOOOOOOOODbOODO

0 g TxD6
O0obobooboboOoboguARTBO D OOOOOOOOOODbDODbO

O hO TI50
sgiooooboobobobooboooosouboooobooboboboobooboon

0id TOS50
sgibdoonbooboboboboooosonbooooooooon

O jO0 TOHO, TOH1
siooboobogoHo, HIOOODOOoDbOoobooo

O kO INTP5

gbobogoooooobobooooooboboboooooobobobooboobobOoo
gbooboobooooooon
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020 0000

2.3.3 P20-P250 Port 200
600000000000000000000000ADODOOODODOOOOOOOOD0O000000
100000000000000000000000C

0i1iooooooon
el00l0o0booboOobobobobooooobobobboobooboboo2opPM20b00D00D0ODIODO
gooboboboobooooobooboooboobobobo

2200000000000
ADOO0O0O0O00O00O00OO0OOOANIO-ANISOOOOOOOOOOOOOOOOONOO0ooooog
0O0078KO/Kx2 O0O0OD0O0OO0O0O0O000O0OUV18’98HODO130 ADOOOOOOOOOOOOOOOO
gogo

O all ANIO-ANI5
AbDOO00O0O0O00OO0OO0OO0DOOOO0ODO

OO ANIO/P20-ANIS/P25O0 00000000 DOOCOODOOOOODOOOODDOO

2.3.4 P30-P330 Port 300
4000000000000000000000000000000000000000000000000
100000000000000000000000C

0i1iooooooon
40000b0oboboooooboob0obooooo0boooobDOobdpPM3DObObOOOODIDOO
gboobooboboooooooboboboboobooooooboobobobooboooobosboPU3DnO
gbooboboooboobooooboboboobo

0200000000000
obobooboooooooboboboboboooooog

O al INTP1-INTP4
gboboooooboooboboboobooobooboboobooobooobobobOobooobooboann

gbobobooooobooon

ObOTI51
sgiooooooboobobooooosnoooooboobobobobobooogoo

OcOTO51
sgioooobooboboboooooosioooooooooann

o0 wPD78F8020DAD OO OOOOOOOODOOOOOOOOOPIIOOODOOOODOODOODOO
oo
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020 0000

o0 wPD78F8020DA0 O OP3L, P20 00 00000O00DOODOOOOOOOOODOOOOOOOO
gbOoboobobOoboooooocCDl1A oChlBOObOobooooonooooooooogan
0000000000000 oO00DbOOeB-78KOMINIDOD OO DOOODODOO78KO/KXx2 OO
goboobo0ooboOoboguassestlnz2syd ODOoUOOoDODOOODOOOOOOOODOOOOn

2.3.5 P60, P610 Port 6UJ
2000000000000000000000000000000000000000000000000

gbooooogooo

gi1ioooooooo
0000000000000 O00oOooobobbbDobbOooboboUePVMEIDODODODIODO

goobobobobooooooboobooboboobo
OOON-chOOOOOODODOOODO6evVODDOOODOOODO

2000boo0ooooog
gboboooobooboobobobobooooooboobooboboboon

0 all SDAO
gboboobooooobogncooooobooboboboooooon

O bO SCLO
gooooooboobooobncobbboooboboooooooooooooD

2.3.6 P700 Port 71
1000000000000000000000000000000000000000

gbobobooooobooboobobo

g1ioooooooo
odobooooooooooobobobobooooooboooomPM7OOOD0OOOOOODOD

goobooboboooooooobobbooboboboobooooooooyoPUTDDODODOLDDO
gboobooboboooooooon

200000000000
gbobooooobobobooooobog

0 all KRO
gboboooooooobogon

2.3.7 P120-P1220 Port 120
sgjooogooooooooooboooooboooboooooboboooobooboboooobObOUuDbbOoOoo
gboboooooboobobobobooooooobooboboboobooboobooobooboboboobooboooo
oboooooooooobooboobobooboooo
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020 0000

gigooooobon
sooboobooooboobobobobobooboobooobooboobl2zopMI2DODODODODnO

gooOoooooOooO0ooDbOoO0o0obooOoOooobooobDoO0ooooooooD1IzPUI2DODO0O0ODOO
pPro0 0000000000 OLODOOOODDOO

0200000000000

gboboooooboobobooooboboboboboooboobobobooobobobooboon
gbobobooboooboobooboboboboooobooboobo

O al INTPO

gbobooooooobobooboooooboboboooooobobobooboobobOoo
goobOobOoOoOoINTPOODOOOODOODO

O bO EXLVI
gboboobooooooooooboan

OcO X1, X2
ogboboooooobobobobooboogoo

0 dO EXCLK
gboboboooboobooboboboboboooobooog

00 wpPD78F8020DA0 0 OX1, X2 DD OO OOODODODLOOOOOOOOODOODDOOOOOO
U000O0b0bOo0o0oOooOooOgoCboA, oOChboBO OO ODOODbOoboOoooonoonog
gbhobobooooooboobooboboboes-7skoMINIDO D OOOOOODOO
78KO/Kx2 OOODOOOOOOOOOU18’e80 DO 0280 OUOODOOOODOOOOOO
gbooboooooo

2.3.8 AVREF
ADODDODO0O0DDOOOOODOOP20-P25,ADO0000000O0O0O00O0OOO0
ADODODOODOODOOOOOOOVeoDOOOOOOOOOO0

0 0002000000000000000000000vee00000O0O0O0OOOO
2.3.9 AVss

ADO0OOO0O0OO00O0O0O0ODOO0ODOOOADOOOCOO0OOO0ODOO0ODO0O0ODOOOVssODOOoooooo
gooooo

2.3.10 RESET
00000000000000000000000000000
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020 0000

2.3.11 REGC

gboboboooooboobobzsvoooooooooobooboooobo4r wFO1 pFODOOOODOODO
VssUOOOoooooo

- _|j_ 1 rReac
1
1
1
1
1
1
1

g0 ODOoboboooobooooooboooboobobon

2.3.12 VoD
0ooo0oO0oOoooo

2.3.13 Vss
0oooooooooaoo

2.3.14 FLMDO
0000000000000000000000000000000
000000000 O00FMDOOVssD0 000000000

gooooobooboboooooobooboboboobooobobobobDooboobobobDoDOon
oo

2.3.15 Drl, Dr21, Dr22, Dr3, Dr4
0o0o0O0O0000O000000

gooooobooogDprl ), br21_1,Dr22_1,Dr3_1,Dr4_ 10000000000 OOO

010Dr1
oboboobooooooooobobo

0020 Dr21, Dr22
Jo0oo0odoooooooooooog
0000000000000 000b0000O0000000obO0o0oDOoOoooOOooOon

030 Dr3
gboboooboooooboobooboobo

040 Dr4

oboboboooooooooboobo
gboboooooooboboboboobooooooboboboobooboooobOoDbo
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020 0000

2.3.16 Drl_|,Dr21_I, Dr22_1, Dr3_l, Dr4_|
o000 oo oooooooono
JOddd0booooooooooooboooooooooooon

0202 0000

Input Drl Dr21 Dr22 Dr3 Dr4

High ON 0 O O O
Dri_I

Low OFF O O O O

High 0 ON 0 0 O
Dr21_|

Low O OFF O O O

High O O ON O O
Dr22_1

Low O 0 OFF O O

High O 0 O ON O
Dr3_I

Low 0 O 0 OFF O

High O 0 O O ON
Dr4_|

Low O O O O OFF

2.3.17 GND1, GND2, GND3
GND10000000000000000

GND2O O LINOODODOODODODOooooooo
GND3DOooooooooooboooobo

GND1,GND2,GND3TD 0000000 Oooooono

2.3.18 HDS
000000000000000000000
supP0O0O00O000O0O0O0OOO0

2.3.19 LIN
LINBusO O OO0

2.3.20 MSLP
gboobobobooooooog
Normal ModeD OO OOMSLP=LowDO O OO0 O0OLINOOODOOOODOSleepModeD OOOOODO
Sleep ModeO OO OOMSLP =HighOOOOOOLINOOOOOOOONormal ModeO OO0 0000
gbooboboooooooobooboboboo

2.3.21 SUP
0oooooood

2.3.22 SWI
00000O000000000000000

00000000000 u18se8Ji4voub



020 0000

2.3.23 SWO

swioooogoogoooooooo

2.3.24 UMODE
LNOOOOOOO0O0O0O0O0O00000000000000000000000Ic000000000000

ooo
UMODE LNOOOOOOOOOO | P13/TxD60 000 P14/RxD60 0 0 O
Low Active oo”0TxL: 00000000 | OO0 0ORxL: OO0
High Non Active(Driver OFF) 0000 TxL: HiZzO 000 0 RxL: HizO

O LNOOOOOODOOODODOOOOOOOOODOOP13/Mxb6OODOPI4/RxDEOD OO OOOOOOOO

gooo

ooo0oOoOoooooooi1opPMIiDOOO0O0O0O0OPMI30OOOOPMI40100000P13/TxD6ed 00O

OP14/RxDE0 000 O0O0OOOODOOO

2.3.25 VIC

gooboobobooooooobobobobooooboobo

2.3.26 VRO

gbobobooooobooooboobobobo

2.3.27 1.C

ICO Internal connectedD D000 ICOO00O0OO0O0ODOCOOOOOOOODOOOOOOOOO
goooboobobooooog

2. 3. 28 N.CO Non-connectiond
GND1OOOGND3D D DOOO00DDD0O0O00

oooo GND
26, 27, 32 GND1
34, 35 GND3

00000000000 u18se8Ji4voub
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020 0000

2.4 JUUU00oboooooooooon

gbobobobooooooboobooboboz2030004000
goboooooobooobooooobbb201000bobo0oooon

0203 OJO0OOOODOOOoDbDOO20o

oooo 00000000 000 D00D0DO0O00O0O0OO
P0O/TI000 5-AH 000 |0000000000000OVeD OOVss0OOOO000000
POL/TIO10/TO00 0000000000000000
POS5/TI001
P06/TI011/TOOL
P10/SCK10/TXDO 5-AH
P11/SI10/RXDO
P12/SO10 5-AG
P13/TxD6 "

P14/RxD6" " 5-AH

P15/TOHO 5-AG

P16/TOH1/INTP5 5-AH

P17/TIS0/TO50

P20/ANIO-P25/ANI5" 2 [11-G 000000000
AVrer0 DO AVssD 000000000
0000000000
00000000000000VeeDO00Vss0 000000000
0000000000000000

P30/INTP1 5-AH 00000000000000VeeDO0VssDOOO000000

P3L/INTP2 0000D00000000000

P32/INTP3

P33/TISL/TO5L/INTP4

P60/SCLO 13-AD 00D0D0VssO0O0O0000000

P61/SDAO 00D00000000000o0000000000000nn

000000000000

P70/KRO 5-AH 00000000000000VeeDOOVss0OOO000000

P120/INTPO/EXLVI 0000D00000000000

p121/x1"3 37 000 |0000000000000OVeDOOVss0O000000000

P122/X2/EXCLK"® 0000000000000000

RESET 2 oo 0

FLMDO 38 0 |vsODDODOOODDOOO

AVrer 0 0 |vewooooooooooo™o

AVss Vss0O0O0OOOO0O00000

01 LNOOOOOOOOOOOOOOOUNDOOOOOOOOOOOOOOOO00000000000000

goobooooboboooooooooboooooooobobuMobED DD ODOOODODODOODOOODO

2. P20/ANIO-P25/ANISO 0 000 0000000000000 O0O0O0O000O0

3. bobobooooobobobobuoboogopoosccTLbobobobobooooooobobobo
ogbobooooooobogo

4. ODO00D2000000000000O00O0O00O00O0O0vVoDDDODOOOOOOO0OOD0
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020 0000

0203 OJO00OO0OOO0ODOOODOO220

oooo 00000000 000 Doooooooooo
Drl LINL 0o 000000000000

Dr21 LIN2 0o

Dr22

Dr3 LINL 0o

Dr4 LIN3 0o

DrL | LINS 0o 0O00D0D00000DnO

Dr21_| LING oo

Dr22._|

Dr3_| LINS 0o

Dré4._|

SWO LINS 0o 000000000000

LIN LINO 000 |oooooooooooo

MSLP LINS 0o 000000000000

swi LIN7 0o GND1, GND2, GND30 00000000000
UMODE LINS 0o 000000000000

viC LINO 0o SUPOOOOOOOD0OOOD
VRO oo Voo OOOOO000000

Ic 0 0 |oooooooooooo

RxL LIN11 oo g°t
T>L LIN12 oo g°?
N.C 0 0 |eNDOOOODOODOOD

01 0O000ODOCO0DO0OO0O00ODOOO000O0OPU4/RxDEOOOODOOOODOO
2. 0000ODOOOO0ODOOOOOOOOODOoOP3/MXb6COOOODOOOODO

00000000000 u18se8Ji4voub
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020 0000

0201 OOO0ODOOOO0DOOO0O0Ow4D

oogz2 0005-AH |
EVDD
pullup
enable {>O I P-ch
EVDD
IN =
data 44 P-ch
—O IN/OUT
output
J0b0o0oD0o0obOO0obDOo0oDOOoDOo0obOOoOobOOobOoobOOoboOooo disable
EVss
L
input
enable
00011-G | 00 05-AG |
AVrer EVDD
data 4.
P-ch
pullup
1 O miouT [ enable {>O I P-ch
disable T e
EVDD
AVss
P-ch data 4‘ P-ch
gooooo -c
IN/OUT
T N-ch
goooooooooag OUtPUt
disable
AVss
enable

40
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020 0000

0201 OOO0ODOOOO0ODOOOO240

00013-AD

data

output X >—| ~+—N-ch
disable

oonoss

—O IN/OUT

—e

(-
input

enable

EVss

RE— ij
input

d O—{ P-ch
output
disable % % >: [~ Nch

EVss
input

enable

enable
oooas7 |
— EVDD
reset j
data { >C P-ch
X2,
o XT2
output .
disable % % >: [~ N-ch
EVss
B —
PP S S
enable o
reset Bvoo & S
data
X1,
o XT1
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020 0000

0201 OOO0ODOOOO0ODOOO0Os/M40

42

LIN-1 LIN-2
——Oo0uT | . QOout
Clamp
—F l |
N-ch b | N-ch
GND ™7 GND
LIN-3 LIN-4
HDS HDS
4T—{ P-ch —| P-ch
Clamp ® OouT ouT
LIN-5 LIN-6
VRO
P-ch
IN  C— * 4 >
IN O \ 4 r T
L‘%’N-ch Clamp
GND GND 747
LIN-7 LIN-8
SUP HDS
r{%Pch ]
IN O
L‘ N-ch
GND
GND {>c
00000000000 U188683J4V0UD




020 0000

0201 OOO0ODOOOODOOOO440

LIN-9 LIN-10 o oviC
SUP
| —| P-ch
. OVRO
VRer
PCNT
+ VBASE
VREF
GND
LIN-11 LIN-12 VRO
VRO
Pull;:p |F> Pch
enable
Data ——¢ VRO
P-ch
ouT P-ch
Output N-ch IN
disable
GND N-ch
GND

00000000000 u18se8Ji4voub
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gil00D0O0DOODOODOODODODOOO78KOKE2DDDODODODODODDO

030 Oouougoboooobd

000 DOuPD78F8017A, 78F8018A, 78F8019A, 78F8020A, 78F8020DA0 O78KO/KE20 0 0 DO OO OO O OO
gooboobooooooooboobooboo

go0o0o0oO0o0DOoOgvskKoKE2DDOOODOOOOODODOOODOOOODOOOODOODOODOOODOOOOO
O00000000078KOKx2 ODOODOOOODOOOOOuU1IS8I OO 0onoooooonn

3.1 78KO/KE20 0 0O0OOO

1 PD78F8017A, 78F8018A, 78F8019A, 78F8020A, 78F8020DAL 78KO/KE2D D D D DD OO OO OOOOO

uPD78F8017A, 78F8018A, 78F8019A,
78F8020A, 78F8020DA

78K0/KE2
1 PD78F0534A, 78F0535A, 78F0536A,
78F0537A, 78F0537DA

oooooooooono

XTiooooooo

00000000 0OINTKROODO

hoooooo 0000000000000 000EXCLKSD
32.768 kHz TYP.O O Voo = 1.80 5.5 V
oo 0o 000280 000550
CMOSD 0 0 0 260 CMOSO 0 0 0 5000
CMOSD 0 010
N-chO 000000000000 6VODO020 |N-chOODODOOOODO0O6vVO DO 040
oooooo 0 [0 156.25 kHz, 312.5 kHz, 625 kHz, 1.25 MHz,
2.5 MHz, 5 MHz, 10 MHz
000000000000 000O fers = 20 MHzO
0oo
[ 32.768 kHz
0000000000000 fsus = 32.768 kHz
ooo
ooooo O 2.44 kHz, 4.88 kHz, 9.77 kHz, 19.54 kHzD 0 0 0 O
0000000000 frs =20 MHzO O OO
ADOOOOD 10000000 6000 00AVRe=23055V0 (10000000 x 80000 0 AVker = 2.30 5.5 VO
000000000000 |0LIN-busD O UART 010000 0 LIN-busO O UART 010000
03000000VOMUART 010000 03000000VOMART 010000
0’coo 010000 0300000000 010000
oifcoo 010000
ooooo|oo 18 19
oooo oo 7 9
oooooo 0D0D0DOO0OKROOOOODDOODODODODO |[0000000KRO-KR7TOODOOOOODOODOO

000000000 0O0INTKROOO
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030 000000000000

3.2 78KO/KE2U 0D DDOODOOOOOOO

1 PD78F8017A, 78F8018A, 78F8019A, 78F8020A, 78F8020DA0 78KO/KE20 D DD OO DO OOODOOOOODO

ooooo
4 PD78F8017A, 78F8018A, 78F8019A, 78KO/KE2
78F8020A, 78F8020DA 1 PD78F0534A, 78F0535A, 78F0536A,
78F0537A, 78F0537DA

oooo 0000D00000SFRODOO o o 000000000SFROOO o o
FFOOH |Doooooooo’t PO ooooooooo PO
FFO2H |Dooooooo2”t P2 oooooooo?2 P2
FFO4H 02 0 0ooooO0oO4 P4
FFOSH 0°2 0 oo0oooooos P5
FFo6H |DoOooooooe’t P6 000000006 P6
FFO7TH |DoDoooooo7”t P7 ooooooooz? P7
FFOCH |[DDooooooi’t P12 0000000012 P12
FFODH 02 0000000013 P13
FFOEH 0°2 0 0000000014 P14
FF20H |Doooooooooooo PMO 0000000000000 PMO
FF2oH |Dooooooooooo2™t PM2 0000000000002 PM2
FF24H 0°2 0 0000000000004 PM4
FF25H 0°2 0 0000000000005 PM5
FF26H |DDooooooooooe’t PM6 0000000000006 PM6
FF27H |Dooooooooooo7°t PM7 0000000000007 PM7
FF2oH |0DOooDoDooooooooooo®t ADS 000O0000000000000 ADS
FF2CH |DoDoooooooooo PM12 00000000000012 PM12
FF2EH |DDO000O000000014%2 PM14 00000000000014 PM14
FF2FH |ADOOODO0D00O00O000000 ADPC |ADODODOOOODOOOOOO0OOD0 ADPC

oooo®! oooo
FF30H |DoDoooooooooooooooo™  |puo 000000000000000000 PUO
FF34H 0°2 0 000000000000000004 PU4
FF35H 0°2 000000000000000005 PU5
FF37H |DODOO0DOOODOoDOooDooooo?’t  |pu? 000000000000000007 PU7
FF3EH 0°2 00000000000000000 14 PU14
FF40H 0°2 0 000000000000 CKS
FF48H |DDOOODODOOOOOOOOOD EGP 00000000000000000000 |EGP

nooo®?!
FF49H |0DO00ODO0ODOOOOOOOOO0 EGN 00000000000000000000 |EGN

oooo®!
FEAAH 02 0 0oooyonO0OO0O0O0O0011 sio11
FFACH 0°2 0 0000000000011 SOTB11
FF6EH |DOoooooooooooooo®t KRM 0000000000000000 KRM
FF6FH |0DOoODoDooooooooooo®t WTM 0000000000000000 WTM

Ul Ooogoobooobobooood
2. Dgooboooooooooooooboboooo

ooooooooooo

U18868JJ4VOUD
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030 000000000000

4 PD78F8017A, 78F8018A, 78F8019A,

78F8020A, 78F8020DA

78K0/KE2
1 PD78F0534A, 78F0535A, 78F0536A,

78F0537A, 78F0537DA

oooo 000000000SFROOO 0 o 000000000SFROOD 0 o
FF88H 02 0 0000000000000011 CSIM11
FF89H 02 0 0000O0000000000011 csic11
FFOFH |0oDooooooooooooo™ OSCCTL 000000000000000 OSCCTL
FFASH |icooooooooooo’t IICCLO Ico0000o000o00o IICCLO
FFE2H |O0DO0DO0oooooooooil™t F1 |IFIL |DOooDoooooDooOO00IL F1 |IF1L
FFE3H |00O00O00000000001H™! IFIH |000000000000001H IF1H
FFE6H |0DO000000000000001” |MKL |MKIL |D0000o00000o0o0o0o0oo0il  |[MKL |MKIL
FFE7H 0000000000000 OO001H! MKIH|O0OODOODO00O0O0000001H MK1H
FFEAH |0D00D0o0oooooooot PR1L |PRIL |[DODODODOODODOOODOLL PRL |PRIL
FFEBH |0DO0O0OD0DO0ODODO0O001HY PRIH 000000000000 001H PR1H
FFFBH |0000O000O0000O0O00O00O00 |PCC 000000000000000000 |PCC
oooo®?t oooo
01 O0O0O0O0oOoOoOoooooo

2. 0o0ooo0oobooboobobobooooobooon
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030 000000000000

3.3 78KO/KE2U0DDOODODOOOOOUOOd

3.3.1 JUpooobooooooon

# PD78F8017A, 78F8018A, 78F8019A, 78F8020A, 78F8020DA

oo 7 6 5 4 3 2 1 0
PMO 1 PMO06 PMO5 1 1 1 PMO1 PMO00
PM2 1 1 PM25 PM24 PM23 PM22 PM21 PM20
PM6 1 1 1 1 1 1 PM61 PM60
PM7 1 1 1 1 1 1 1 PM70
PM12 1 1 1 1 1 PM122 | PM121 | PM120
gl pMOODOOO2400000100000O0O0DO0OO
2. PM2ODOODOeG, 700000100000 0ODOOOO
3. PMeOOODO2, 300000100000 0000OO
4. PM700001-70000010000000DO000OO
5 PM1200003,4000001000000000O0
78KO0/KE2
oo 7 6 5 4 3 2 1 0
PMO 1 PMO06 PMO05 PM04 PMO03 PMO02 PMO1 PMOO
PM2 PM27 PM26 PM25 PM24 PM23 PM22 PM21 PM20
PM6 1 1 1 1 PM63 PM62 PM61 PM60
PM7 PM77 PM76 PM75 PM74 PM73 PM72 PM71 PM70
PM12 1 1 1 PM124 | PM123 | PM122 | PM121 | PM120

00000000000 u18se8Ji4voub

oooo
FF20H
FF22H
FF26H
FF27H
FF2CH

0ooo
FF20H
FF22H
FF26H
FF27H
FF2CH

ooooo
FFH
FFH
FFH
FFH
FFH

ooooo
FFH
FFH
FFH
FFH
FFH

R/W
RIW
RIW
R/IW
R/IW
R/W

R/W
R/W
RIW
RIW
RIW
R/W
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030 000000000000

3.3.2 JUOOoooogo

u PD78F8017A, 78F8018A, 78F8019A, 78F8020A, 78F8020DA

oo 7 6 5 4 3 2 1 0 oooao goood R/W
PO 0 P06 PO5 0 0 0 PO1 P00 FFOOH ooOHOOOOOOO R/W
P2 0 0 P25 P24 P23 P22 P21 P20 FFO2H ooHOOOOODOOO RW
P6 0 0 0 0 0 0 P61 P60 FFO6H ooHOOOOOODOO R/W
P7 0 0 0 0 0 0 0 P70 FFO7TH OoOHOOOOOOO RW
P12 0 0 0 0 0 P122 P121 P120 FFOCH ooHOOOOOOO R/W
78K0/KE2
oo 7 6 5 4 3 2 1 0 oooao goood R/W
PO 0 P06 PO5 P04 P03 P02 PO1 P00 FFOOH ooHOOOOOOO R/W
P2 P27 P26 P25 P24 P23 P22 P21 P20 FFO2H OooHOOOOODOOO RW
P6 0 0 0 0 P63 P62 P61 P60 FFO6H ooHOOOOOODOO R/W
P7 P77 P76 P75 P74 P73 P72 P71 P70 FFO7TH ooOHOOOOOOO RW
P12 0 0 0 P124 P123 P122 P121 P120 FFOCH ooHOOOOOOO R/W
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gb1. puOOOO0O24000000000D00O00ODOOO
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PU7 PU77 PU76 PU75 PU74 PU73 PU72 PU71 PU70 FF37H O00H R/W
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P25 | P24 | P23 | P22 | P21 | P20
0 0 0 A A A A A A
0 0 1 A A A A A D
0 1 0 A A A A D D
0 1 1 A A A D D D
1 0 0 A A D D D D
1 0 1 A D D D D D
1 1 0 D D D D D D
oooo oooo
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O0OCOOOFF2FH OOOO0OOOOH R/W
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P27 | P26 | P25 | P24 | P23 | P22 | P21 | P20
0 0 0 0 A A A A A A A A
0 0 0 1 A A A A A A A D
0 0 1 0 A A A A A A D D
0 0 1 1 A A A A A D D D
0 1 0 0 A A A A D D D D
0 1 0 1 A A A D D D D D
0 1 1 0 A A D D D D D D
0 1 1 1 A D D D D D D D
1 0 0 0 D D D D D D D D
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u PD78F8017A, 78F8018A, 78F8019A, 78F8020A, 78F8020DA
OO000DOFF48H ooooooooH R/IW

od 7 6 5 4 3 2 1 0

EGP 0 0 EGP5 EGP4 EGP3 EGP2 EGP1 EGPO

0000 0OFF49H ooooooooH R/W
od 7 6 5 4 3 2 1 0

EGN 0 0 EGN5 EGN4 EGN3 EGN2 EGN1 EGNO

g0 OO0bevODOOOoOOODOODODODLO
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OOO0ODOOFF48H OOOOODOO00H — RW
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EGP EGP7 EGP6 EGP5 EGP4 EGP3 EGP2 EGP1 EGPO
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EGN EGN7 EGNG6 EGN5 EGN4 EGN3 EGN2 EGN1 EGNO
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u PD78F8017A, 78F8018A, 78F8019A, 78F8020A, 78F8020DA

OOOOOFF6FH OOOOOOO00H  RW
oo 7 6 5 4 3 2 [0]
WTM 0 WTM6 WTM5 WTM4 WTM3 WTM2 WTM1 WTMO
00 DOO0D0O700000ReadOnlydO0
78K0/KE2
OOOOOFF6FH OOOOOOO00H  RW
oo 7 6 5 4 3 2 [0]
WTM WTM7 WTM6 WTM5 WTM4 WTM3 WTM2 WTM1 WTMO
WTM7 000000000000 O000000OfWwO
fsup=32.768 kHz | frrs=2 MHz | frrs =5 MHz |fprs = 10 MHz |frrs = 20 MHz
0 frrs/2’ 0 15.625 kHz |39.062 kHz |78.125kHz |156.25 kHz
1 fsus  |32.768 kHz O
001 WwWODOOOODODOOODODODOOOfers/2'00 0 fsusd
2. frrsO00O00O0O0OOOODODOOOODOO
3. fs,s000000O0O00O0O0OOO0OO
3.3.9 0000 gooooooogo
4 PD78F8017A, 78F8018A, 78F8019A, 78F8020A, 78F8020DA
O0O0OOOFF9FH OOOOOOO0O0H  RW
00 (6] 5 4 3 2 1 [o]
OScCTL | EXCLK | OSCSEL 0 0 0 0 0 AMPH
OO0 O004,5000000000000000
78K0/KE2
OOD0OOOFFOFH OOOOOOO00H  RW
i 6] 3 2 1 o]
OSCCTL | EXCLK | OSCSEL | EXCLKS | OSCSELS 0 0 0 AMPH
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OO0O0DOOFFFBH ooooooo1H RIW

oo 7 6 5 4 3 2 1 0
PCC 0 0 0 0 0 PCC2 PCC1 PCCO
001 OO0O500ReadOnlydd0O
2. 0004,6000000000000000
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OODODOOFFFBH OOOODODOOIH  RW
oo 7 6 3 2 1 0
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u PD78F8017A, 78F8018A, 78F8019A, 78F8020A, 78F8020DA
O0O0O0DFFA8BH O00O0O00O00H RW

oo 7 6 1 0
lICCLO 0 0 CLDO DADO SMCO DFCO CLO01 CL0O
goooooogo
1ICX0 IICCLO opooogo goooon0 |boboboboobogoo gooog
gooo|joocgos|jgooi(cooo OfwO O fw/m0O OfwoOoono
CLX0 | SMCO | CLO1 | CLOO
0 0 0 0 frrs/2 fw/44 2.00 MHz[O 4.19 MHz goooo
0 0 0 fers/2 fw/86 419 MHzO8.38MHz [ SMcCoO OO =00
0 0 1 0 frrs/4 fw/86
0 0 1 1 oooo
0 1 0 X fers/2 fw/24 4.00 MHz[O 8.38 MHz goooo
0 1 1 0 frrs/4 fw/24 smMcooodno =10
0 1 1 1 oooo
1 0 X X oooo
1 1 0 X frrs/2 fw/12 4.00 MHzO 4.19 MHz goooo
1 1 1 0 fers/4 fw/12 nsMcooOoO =10
1 1 1 1 oooo
78K0/KE2
0000 0OFFA8H O0000O00O00H R/W
00 7 6 1 0
IICCLO 0 0 CLDO DADO SMCO DFCO CLO01 CLOO
ggooooobgad
1ICX0 IICCLO gooogo goooonbo |boboboboobogob gooog
gooo|jb0oos|jgoo(cooo 0 fwO 0 fw/m0O Owooono
CLX0 | SMCO | CLO1 CLOO
0 0 0 0 fers/2 fw/44 2.00 MHz[ 4.19 MHz goooo
0 0 0 1 fers/2 fw/86 4.19 MHzO 8.38 MHz  [JSMCOO DO =00
0 0 1 0 fers/4 fw/86
0 0 1 1 fexscLo fw/66 6.4 MHz
0 1 0 X fers/2 fw/24 4.00 MHz[ 8.38 MHz goooo
0 1 1 0 fers/4 fw/24 nsMcooOoO =10
0 1 1 1 fexscLo fw/18 6.4 MHz
1 0 X X oooo
1 1 0 X fers/2 fw/12 4.00 MHz[O 4.19 MHz goooo
1 1 1 0 fers/4 fw/12 sMcoo OO =10
1 1 1 1 oooo
oo1. x O don’t care
2. frrs gogbooooboobooboboon
3. fexsco OEXSCLOOOOOOOODOOOODOODO
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IF1L 0 0 WTIF KRIF TMIF51 WTIIF SRIFO ADIF
OODODOFFESH OOOOOOO00H — RW
0o 7 6 5 4 1 K
IF1H 0 0 0 0 TMIFO11 | TMIF001 0 ICIFO
DMUIF
00l IFlHOOOO4-7000000000000000
2. IFlLOO00O0e6-700000000000000O0O
78KO/KE2
OOOOOFFE2H  OO0OOOOOO00H — RMW
oo (6] [0]
IF1L PIF7 PIF6 WTIF KRIF TMIF51 WTIIF SRIFO ADIF
OOOOOFFE3H OO0OOOO0OOO00H — RMW
0o 7 6 5 4 O]
IF1H 0 0 0 0 TMIFO11 [ TMIFOO1 | CSIIF11 ICIFO
DMUIF
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u PD78F8017A, 78F8018A, 78F8019A, 78F8020A, 78F8020DA
000000 FFEGH OOOCOOOFFH R/W

0o 7 6 [o]
MK1L 1 1 WTMK KRMK [ TMMK51 | WTIMK | SRMKO ADMK
O0O0O0OOFFETH  OOOOOOFFH  RW
oo 7 6 5 4 1 [0]
MK1H 1 1 1 1 TMMKO11 | TMMKO0O1 1 IICMKO
DMUMK
001 MKIHOOODOL,4-7000010000000000
2. MKILOOODOe6-7000010000000000
78KO/KE2
O0O0OODOFFE6H OOOOOOFFH  RW
Do [6] [0]
MK1L PMK? PMK6 WTMK KRMK | TMMK51 | WTIMK | SRMKO ADMK
OOOOOFFE7TH  OOOOOOFFH  RW
0o 7 6 5 4 (]
MK1H 1 1 1 1 TMMKO11 | TMMKOOL | CSIMK11 | 1ICMKO
DMUMK

o0 MKIHOOOO4-7000010000000000
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00000 FFEAH OOO0OOOOFFH R/IW

0o 7 6 [o]
PRIL 1 1 WTPR KRPR | TMPR51 | WTIPR SRPRO ADPR
O0O0O0OO0OFFEBH  OOOOOOFFH  RW
oo 7 6 5 4 1 [0]
PR1H 1 1 1 1 TMPRO11 | TMPROO1 1 IICPRO
DMUPR
001 PRIHOOODOL,4-7000010000000000
2. PRILOODOOG-7000010000000000
78KO/KE2
OODOODOFFEAH  DOOOOOOFFH  RW
Do [6] [0]
PRIL PPR7 PPR6 WTPR KRPR | TMPR51 [ WTIPR SRPRO ADPR
OOOOOFFEBH OOOOOOFFH  RW
0o 7 6 5 4 (]
PR1H 1 1 1 1 TMPRO11 | TMPROO1 | CSIPR11 | IICPRO
DMUPR
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ooo 0oood oooo ooo oooo ooo oooo
SI/RxD oo oooo SO10/P12 53 TxD6/P13 23
SO/TxD oo oooo SI10/RxD0/P11 54 RxD6/P14 22
SCK oo oooooo SCK10/TxD0/P10 55 O 0
CLK oo ooooooooobo gt O 02 02
/IRESET oo oooooo RESET 3 RESET 3
FLMDO oo ooooo FLMDO 4 FLMDO 4
Voo ooo Vo0 OOOOOOOO [Voo 9 Voo 9
AVRrer 56 AVRer 56
SUP 31 SUP 31
HDS 30 HDS 30
VIC 29 VIC 29
VRO 28 VRO 28
O O UMODE 25
Vss 0 oooo Vss 8 Vss 8
AVss 57 AVss 57
GND1 33 GND1 33
GND2 48 GND2 48
GND3 42 GND3 42
SWiI a7 SWI 47

01 csio0DOO00DOO00O0O00D0OOfROOODOOOODOO
2. UART6O ODOOOX1OOOOOKOOOOOOOOODOOO0O0O00000O00fexekOOOOOOOOOO
goooboobobooooboobobobooooooboboboooobDobobobooboobOobo
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goooo

00000000000 u18se8Ji4voub



050 OoOod

5.1 UUO0n

obobobzvooooooooobooosvoTyPOOOOOODOOODODOOOOOODODO
gbooboooooooobogon

gbobobooooo

gboboooo

5.2 UU0ooogn

gboboooooboooboobobobobobooobooobooboobobobobobobooboobobobobo
gooooogoobosuPObOOvVICOODDOOODOOOOOOODODODOOODDOOODOODOOODDODODOOODO
gboobobobobooboooboooobobobbobooooesSmADODOOOODOOODOOSsSUPOOOVICODOO
goooooooon

000000 =00000000Vsupim O Rocp

000000000 Vsurim = Vsup — Vic
Vsupim = 150 mVO TYP.O

5.3 Uuooon

gboboooooboooboobobobobobooobooobooboobobobobobobooboobobobobo
gboboboboooooooboobooboboboboooobooobonbo

ugb bOoboooboobooboobooboboobobobooboooboOoboobOOobOobOoboOobobobooobo
gboboobobooooooon

00000000000 u18se8Ji4voub 59



st oOood

gs501 oboboobooooooon

3

I
/

VIC i ;J;
by
o [ | [

SUP i

—
by !
VB c1 c2 npgoooo | 0000
jj ;@ gooooo

GND1

g@

000O0000oo0oO
C1033 uF
C200.01 uF
4.7 4 FO C30 100 uF
C400.01 uF

OO0 SuUP-GNDUOOOOOVRO-GNDOOUOOOOOOOOOOODOOOC2, c400posupPObDOnO
vROODOOOOOOOOOoOooOOoboboooooo

00000000000 u18se8Ji4voub



[ 6l

LINOODOOOOOon

6.1 LINODOODDOOO

LINOOODODOOODOOOODODDOOODOLIN consortium Specification package Rev.200 00000000

ROMEEEEHLTLET,

goooooa
gboobooood
gbooboood

LIN

o601 LINOOODOODODODOODOODOOD

Z1

ol
5

UMODE

S%’ VRO
VserDiode
s RxL
Rslave Selector » RxD6
-
1 1
‘Filter 17
Negative Edge Latch [ _ - AMSLP Port
Detector -
Wake Up Signal Detector
. LIN/UART Sleep/Normal
Control Mode Control
Mode control
VRO
Current
limit J_\
= l t R_Tx TxL
7—,/_7‘ <7 L ¢— TxD6
4 Overtemp.
Driver Protection .
Transceiver

GND2

O01. RXLORxD6, TxLO TxDeOD D OO OO OO0 ODOOOODOOOO

2. LINODODODODOOOOOODOOobOOoOO0bOOoOOobOOoOoboobOOoDbOoDbOo
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Oe0 LINOOOOCOODODOO

6.2 JUOUUOU

O10UMODE=LowO LINODOOODOOODOOOODOO
MSLPOOOOOOOOOOO0OO0O200000000000A0

gell2 OOOOOOOOOO

N (-
Sleep mode MSLP = High Normal mode
LIN Communication: OFF MSLP = Low LIN Communication: ON
CPU: STOP or HALT < CPU: NORMALI

O Sleep mode
MSLPOOOODOODOODOOOOSleepmoded 0000000
Sleepmoded OLINODOOOOOOOOTXOOODOODOODOODOODOOOFFIRecessiveDOOO0OO
gono
gobbdbboobooobobouboooboobbOobDbOHALTD D OSTOPU D OO D DOO
googo

O Normal mode
MSLPOOOOODOODODODOOONormal moded 00000 ONormalmoded OTxO OO OOOOOO
OO0LNOODODOODOOD

o0 1. LNODODODODOOOOOOOOumMmODEDODODOODOOOODODO
guMobED OO ICOODOO0OO0O0OO0bOOoboooono
2. LINOODODODOOOOOOOOumMODEDODOOOVoe O OOOOODOODOOOOODOO
gboooumMOobED O OOOODOOOOOOOOLNODOODOOODOOOR ™xOOOOOO
gbobobobooooooon
3. MSLPOOOICODODOOODOOOOOOO

O20UMODE =HighO LINOOODOOOODOOOOODDO

00 00LIN CommunicationD0 OFFO 0 000040
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Input Drl Dr21 Dr22 Dr3 Dr4

High ON O 0 0 O
Drl_|I

Low OFF 0 O O O

High 0 ON 0 0 O
Dr21_|

Low O OFF O O O

High O 0 ON O O
Dr22_1

Low O 0 OFF O O

High O 0 O ON O
Dr3_1I

Low 0 O 0 OFF O

High O 0 O O ON
Drd_|

Low 0 O 0 0 OFF
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gv701 obOoboobobooooooooboobobobo

Drl:Low side Driver

Dr21_|
Port

SUP £
R1
R1>47 kQ +=10%

Dr22_|
port —»C

Dr3_|
Port >

%@43
v

Drl
|§O |
/% | i |
Dr2:Low side Driver 2 ch bro1
Dynamic
Clamp
ik
3
/77
CH1
Dr22
CH2
Dr3:Low side Driver
’i Dr3
—
é | i GND

gv02 OOO0OObOObOOoOOoOoOoooobobOobo

Dr4_|
Port —

Dr4:High side Driver

SUP
HDS

ESUP

>

Vro 9
Dr4
x Ll c1—L
7 { Current limit | ;I/;
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7 su
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SWiI SWO
High High
Low Low

g8l ObOobooooon

High voltage SW input

) Filter

? SUP
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Shifter
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9.1 UUOOOoOon

0o0o00Do0obOobboOobDo0obDggTa=2500

o O 0O o o O o O 0O O
0oooo Voo 0050065 Vv
Vss 00.5000.3 Vv
AVrer 0 0.50 Vool 0.3” v
AVss 00.5000.3 Vv
0ooo Vie P00, P01, P05, P06, P10-P17, P20-P25, 0 0.30 Vool 0.3 Y%
P30-P33, P70, P120-P122, X1, X2, RESET,
FLMDO
Vie P60, P610N-ch0 000000000 00.3006.5 Vv
REGCO OOOODO VIrecc 00.50 03.60 0 00.50 Voo \
0ooo Vo 0 0.30 Vool 0.3” v
0ooooooo Van ANIO-ANI5 00.30 AVrer0 0.3° Vv

0 0 00.30 Vool 0.3”

oooooooood loH1 1ad 010 OA
oooo |pPoo, PO1, P120 025 mA
080 mA (P05-P06, P10-P17, P30-P33, 055
P70
loHz 100 P20-P25 0o.5 mA
oooo 02
loHs 100 P121, P122 01 mA
oooo 04
oooooooood loL1 1ad 30 mA
oooo ([Poo, P01, P120 60 mA
200 mA | P05-P06, P10-P17, P30-P33, 140
P60, P61, P70
loL2 10d P20-P24 1 mA
oooo 5
loLs 100 P121, P122 4 mA
oooo 10

O es5vOo0dO0ooooon

g0 ooooobooi1boooooooboooboobobob0oboboooboooboOobooboobOoboboboboooo
gbooboooooooboboboboboboooboooboobobobobobooboobbobobobo
gbobooooobooo

g0 ODO0obobooooooooboobobOobobooboobobooboobon
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0o0 0O0O000O0AO0DOO

00000 00b0o0ob0gTa=2500

O O O 0O O O O O O O

oooo Vsup1 SUP, HDS, 400 ms 00.30 060 \
Vsup2 SUP, HDS, 2 min 0o0.30028 \
Vsups SUP, HDS 0o.30020 \Y
VRro VRO 0o3006.5 \

oooo Via1 VIC, LIN, SWI, Dr_21, Dr_22, 400 ms, 00.30 060 \

Dr21_|,Dr22_1000047kQO0O0O0O0O0O0O
Viaz VIC, LIN, SWI, Dr_21, Dr_22, 2 min, Dr21_l, 0o0.30028 \
Dr22_|000047kQOOC0O0OOO0O

Vias VIC, LIN, SWI 00.30020
Vina MSLP, UMODE, Dr1_I, Dr3_I, Dr4_| 0 0.30 VroD 0.3"

oooo IDRin Dr21_1, Dr22_1 15 mA

LINOOOOO ViLiin LIN, 7VO Vswp119V, 1s Vsupd 60 \Y

oooo Voa1 LIN, Dr1, Dr21, Dr22, Dr3, Dr4, 400 ms 00.30060 \
Vonz LIN, Dr1, Dr21, Dr22, Dr3, Dr4, 2 min 0o.30028 \
Voas LIN, Dr1, Dr21, Dr22, Dr3, Dr4 00.30020 \
Voas SWO 0 0.30 VroD 0.3° \Y

oooo Iro1 VRO 25 mA
Iro2 VRO 1s 65 mA
luin LIN 200 mA
lor1 Drl 10 mA
lor2 Dr21, Dr22 150 mA
Iora Dr3 50 mA
lora Dr4 040 mA
Iswo SWO 0100020 mA

0 es5vO0b0ooooon

gooobuoobon

O a o 0O a a a O o 0O
ooooood Ta 0400085 O
oooo Tstg 0650 0 150
ooooooood Timax 140

g0 ooooobooi1booooooobooobooboobob0obobooobooobooboboobOoboboboboooo
gbooboooooooboboboboboboooboooboobobobobobooboobbobobobo
gbobooooobooo
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0o0 0O0O000O0AO0DOO

9.2 UUUbUbbooooooobobobon

xXiagoooood
OTa= 0400085 001.8VOVop5.5V,Vss=AVss=0V0O
ooo 0ooo o O o O MIN. | TYP. |[MAX.| OO
0Doooooooo X1000D0O0O00D00 [2.7VOVood55V 1.0"% 20.0 | MHz
|Vss X1 X2 | 01
0oooo = phO 1.8 VO Voo 2.7 V 1.0 5.0
s
Cit Co=!
J—

01 000O0OoOO0oOoooooobbo0ooboOo0oooobDboooACOO0ooDoooooon
2. D00000O000DODO0O0O00OVUARTEDODOOOOOOO020MHZOMINODOOO

gbhlioxibgoooboooobooooooobobobobooooobooboooboboboobooooooobobaobo

gooooo

goobooboooooon

gooboobobooooog
gboobooboooooooobooboobooo

gbobobobooboobooboobogbvssbobooooooobobo

gboboboboooobooboobobobobo
gboboboboooooooon

20 000b0obOob0oboboooooooboobocpPUDObDODODODXIDODODODODODOO
gbhobooboooobooogoobosTciobobooooooboobobboobooooobobobo
gbgoboboooboobogoobogostcoooooooobobobooooooesTsiooooooano

gboobooood

ub oooobooobobobobooboobooboboobOobOobOobOobbObbOobobobOobOobOobOobobobo

gbooooooaobo

ooooooooooo
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0o0 0O0O000O0AO0DOO

ooooboboo

OTa= 0400085 0 01.8VOVop5.5V,Vss=AVss=0V[O

oono O O O O MIN. TYP. MAX. od

8MHz 00000 oooooooooo|(RrRsTs=1 2.7VvV0O VoD 55V 7.6 8.0 8.4 MHz
0000 fawD " 1.8VvO Voo 2.7V 7.6 8.0 104 MHz

RSTS =0 2.48 5.6 9.86 MHz

240kHz OOOOO oooooooooo(27vOVed55V 216 240 264 kHz
0000frDO 1.8 VO Voo 2.7V 192 240 264 kHz

0 oboboboooooooboobobobobobooboACcOb0OobOobobobon

o0 RSTSOOOOOOODOOOOOOORCMOOOOOv?
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0o0 0O0O000O0AO0DOO

DCO O 0O 1/50
OTa= 0400085 0 01.8Vv0OVopld5.5V, AVRer Vbb, Vss = AVss =0 VI

o O 0O o o O MIN. | TYP. | MAX. O
oooooooooo’ |lem  |POO, POL, POS, POS, 4.0 VO Vool 5.5 V 03.0 mA
P10-P17, P30-P33, P70, 2.7 VO Voo 4.0V 025 | mA

P120 1000 1.8 VO Vood 2.7 V 01.0 mA

P00, P01, P120 00 °2 4.0VO VoD 55V 0120 | mA

2.7VOVood 4.0V 07.0 mA

1.8 VO Vood 2.7 V 05.0 mA

P05, P06, P10-P17, 4.0VO Voo 5.5V 018.0 mA

P30-P33,P70 007 2.7VOVood 4.0V 0150 | mA

1.8 VO Vood 2.7 V 0100 | mA

ooooo”? 4.0VO Voo 55V 0230 | mA

2.7 VO Vood 4.0V 0200 | mA

1.8 VO Vood 2.7 V 0150 | mA

loHz P20-P25 100 AVRer = Vbb 0o.1 mA

P121,P122 100 0o.1 mA

oooooooooo” |lu  |P00, PO1, POS, PO, 4.0 VO Voo 5.5 V 8.5 mA
P10-P17, P30-P33, P70, 2.7 VO Voo 4.0 V 5.0 mA

P120 100 1.8 VO Vood 2.7 V 2.0 mA

P60, P61 100 4.0 VO Voo 5.5V 15.0 mA

2.7VOVood 4.0V 5.0 mA

1.8 VO Vood 2.7 V 2.0 mA

P00, P01, P120 00 "2 4.0VOVooO55V 20.0 mA

2.7VOVood 4.0V 15.0 mA

1.8 VO Vood 2.7 V 9.0 mA

P05, P06, P10-P17, 4.0VOVooO55V 45.0 mA

P30-P33, P60, P61, P70 2.7 VO Vool 4.0 V 35.0 mA

0o®? 1.8 VO Vood 2.7 V 20.0 mA

ooooo®? 4.0VO VoD 55V 65.0 mA

2.7 VO Vood 4.0V 50.0 mA

1.8 VO Vood 2.7 V 29.0 mA

loL2 P20-P25 100 AVrer = Voo 0.4 mA

P121,P122 100 0.4 mA

01. veoUOOOOOOODOODOODOOOOOOOOOODOOOODODOOO

2.

3.

oooob =70%000000000000tCO0000DO0O00DOO000oO/xtuoDOOooDO
goo3xtpoooooooooooboobobno =710%Ub0b0oboobooooboooobobobo
goooooooon
OlovDO000000Nn%OD 000000000000 =0lowx 0.70 0 0nx 0.010
gooo0og 0OO0O0O00 =50%,lon=20.0mAODO0O
gbOobobO0ob00 =020.0x 0.700050x 0.010 =28.0 mA
gboobibobobobooooobooooobooboooboobobobobobooboobooboboOonbo
goobooboooooon
gbooboooceNDOOOOO0OO0OO0OooOooOobobobobooobooboon

o0 OOobOoboooooobooboobobOoboboboboboobooobgoo
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0o0 0O0O000O0AO0DOO

DCO O 0 2/50
OTa= 0400085 0 01.8Vv0OVopld5.5V, AVRer Vbb, Vss = AVss =0 VI
O O o 0O O O MIN. TYP. MAX.
ooooopooooo ViH1 P12, P13, P15, P121, P122 0.7Vop Vop
ViH2 P00, P01, P05, P06, P10, P11, P14, P16, P17, 0.8Vop Vop
P30-P33, P70, P120, EXCLK, RESET
Vin3 P20-P25 AVrer = Vop 0.7AVrer AVRer
ViHa P60, P61 0.7Vop 6.0
oooooooooo Vi P12, P13, P15, P60, P61, P121, P122 0 0.3Vop
Vi P00, P01, P05, P06, P10, P11, P14, P16, P17, 0 0.2Vop
P30-P33, P70, P120, EXCLK, RESET
ViLs P20-P25 AVRer = Vop 0 0.3AVrer
oooooooooo Vo1 | POO, P01, P05, P06, | 4.0 VO Voo 5.5 V, Vool 0.7
P10-P17, P30-P33, ||om = 3.0 mA
P70, P120 2.7 VO Voo 4.0 V, Vooll 0.5
lon1 = 0 2.5 mA
1.8 VO Vool 2.7 V, Vool 0.5
loH1 = 0 1.0 mA
Vonz | P20-P25 AVrer = Vo, Vool 0.5
lonz = 0100 £ A
P121, P122 lonz = 0100 A Voo[J 0.5

g0 ODO0obobooooooooboobobOobobooboobobooboobon
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0o0 0O0O000O0AO0DOO

DCO 0O O 3/50
OTa= 0400085 0 01.8Vv0OVopld5.5V, AVRer Vbb, Vss = AVss =0 VI
O O O O O O MIN. TYP. MAX. O
oooooooooo Vou1 P00, P01, P05, P06, |4.0 VO Voo 5.5V, 0.7 \Y
P10-P17, P30-P33, [lo.1 =8.5 mA
P70, P120 2.7VO Voo 4.0V, 0.7 \%
lot1 = 5.0 mA
1.8VO Voo 2.7V, 0.5 \Y,
lot1 = 2.0 mA
1.8 VO Voo 2.7V, 0.4 \%
lot1 = 0.5 mA
Vor2 P20-P25 AVRer = Vop,lotz = 0.4 mA 0.4 \%
P121, P122 lorz = 0.4 mA 0.4
Vous P60, P61 4.0VvVO Voo 5.5V, 2.0
los = 15.0 mA
4.0VO Voo 5.5V, 0.4 \Y
lots = 5.0 mA
2.7VO Voo 4.0V, 0.6 \Y
lot1 = 5.0 mA
2.7VO Voo 4.0V, 0.4 \Y
lot1 = 3.0 mA
1.8VO Voo 2.7V, 0.4 \Y
lot1 = 2.0 mA
ooooooooooooO |lum P00, P01, P05, P06, |Vi= Voo 1 uA
P10-P17, P30-P33,
P60, P61, P70,
P120, FLMDO,
RESET
ILiHz2 P20-P25 Vi = AVRrer, AVrer = Vob 1 uA
ILiHs P121, P122 Vi=Vop |IOO0O0COO0O0O 1 uA
0 X1, X20 oscood 20 uA
0000000 ooo0oo [l P00, P01, P05, P06, |Vi=Vss 01 uA
P10-P17, P30-P33,
P60, P61, P70,
P120, FLMDO,
RESET
lLi2 P20-P25 Vi = Vss, AVrer = Vop 01 uA
lus P121, P122 Vi=Vss [lOOOOOO0OO 01 uA
X1, X20 oscood 020 HuA
oooooooo Ru Vi = Vss 10 20 100 kQ
FLMDOO OO O ViL ooooo 0 0.2Vop
ViH gpoobbooooooooo 0.8Vop Vop

g0 ODO0obobooooooooboobobOobobooboobobooboobon

ooooooooooo
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0o0 0O0O000O0AO0DOO

DCO O O 4/50
OTa= 0400085 0 01.8Vv0OVopld5.5V, AVRer Vbb, Vss = AVss =0 VI

o O 0o 0o 0 MIN. | TYP. | MAX. | OO
oooo®t lop1 ooooo fir = 20 MHZ" 201 ooooo 3.2 55 mA

Voo =5.0V ooooo 4.5 6.9
fr = 10 MHz" 2 30 ooooo 1.6 2.8 mA

Voo = 5.0V ooooo 2.3 3.9
fur = 10 MHZ" 2 30 ooooo 15 | 27 | mA

Voo = 3.0V ooooo 2.2 3.2
fr = 5 MHZz" 2 300 oooon 09 | 1.6 | ma

Voo =3.0V ooooo 1.3 2.0
fr = 5 MHZz" 2 300 oooon 07 | 14 | ma

Voo = 2.0V ooooo 1.0 16
far = 8 MHz0 Voo = 5.0 V- * 14 | 25 | ma
ooz HALTO OO fin = 20 MHZ" 200 ooooo 0.8 26 mA

Voo = 5.0V ooooo 2.0 4.4

2,3

fxn = 10 MHZ” “ 0 ooooo 0.4 1.3 mA

Voo = 5.0 V ooooo 1.0 2.4

2,3

fxn =5 MHZ" 7 °O ooooo 0.2 065 | mA

Vob = 3.0V ooooo 0.5 1.1
fan = 8 MHzO Voo = 5.0 V° 0.4 1.2 mA

5

looa stopoo " Voo =5.0V 1 20 uA
Voo =5.0V, Ta= 0400070 O 1 10 uA

giboooodveoOOO0OOO0OODOOOOOOOOOOOODOODOODOOOOOOOOOOOOOOObOObOO
gboboboobooboobooboboboveobOOVssUOOOOooOooooooooooobooooo
208 MHzOODOUOOOO240 KHzOO OO DOOODOoOoOoooooooTyP.OCPUODOOOOOODOD
MAX.OOOOODOODOOOOOOOOoOOOoOOOwDT,LVI,ADCOOOD0OO0OO00O0OADCE=000

30 AMPHO O OOOOOOOODOOOODOODOSCCTLOOOogon

=o0oOonO

40 XiODooboobz240KHzDOODOOOOOOOOOOOOoobooTyP.OCPUODOOOODOODOOOOMAX.O O

goooooooooobooOoowDT, LV, ADCODOO0OOO0ODOOADCE=000
50 240KHzO OOOOODOOODODOOO0oOO0oO0OMAX.DOOODOOO0O00O000D00O00oOwDT, LVl ADC
gooboOobOoboOoADCE=000O

001, fxu

2. frH

76
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0o0 0O0O000O0AO0DOO

DCO O 0 5/50
OTa= 0400085 0 01.8Vv0OVopld5.5V, AVRer Vbb, Vss = AVss =0 VI
g O oo O | MIN. TYP. MAX. oo
ADOOOOOOOOO IAD(:Dl 0.86 1.9 mA
gboboobooooo IWDTD2 240kHz 0000000000000 5 10 uA
gooo
RV slalals VR 9 18 | uA

01 AbO0OO0O0O0O0O0O0OO0OOO0OCO0OOO00ODO0ODOOHALTOODOOADOOOOODOOODODODO

oo:0 0020 laoc0 00000000000 O0O0O0OO0OOOOODOODOODOOO

2. 0000O000DOOO0DOOO0O0DOO0O0D00O240kHzODOOOODODOOOODOOODOOHALTODO
gogstopOboboobooooobooobooobooboobogOe2 0ot Iwotd 000000000

gboobobooooboobooboboo

3. LviDODOobOoooooooOoHALTOOOODOOSsToPOUDOODOOLLVIDDOODOOOODOOOIbp20 OO lops

OwdbOOobOooooooboobobooboooooobobobo

00000000000 u18se8Ji4voub
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0o0 0O0O000O0AO0DOO

ACO O
oi10o0oo
OTa= 0400085 0O001.8VOVopod5.5V, AVRerl Vob, Vss = AVss =0 VI
O O o o0 O O MIN. TYP. | MAX. [0 O
oooooo Tev |0DDOO0ODOOOOO0O00O)]|27VOVoeOd55V 0.1 32 us
10000o0oooo DHe0 00 1.8 VO VoD 2.7V 04’t 32 us
0000000000000 [fers  [XSEL=1 2.7 VO Voo 5.5 V 20 MHz
ooo 1.8 VO Voo 2.7 V 5 MHz
XSEL =0 2.7 VO Vood 4.0V 7.6 8.4 MHz
1.8VO VoD 27 V72| 7.6 104 | MHz
00000000000 fexck 2.7 VO Voo 5.5 V 1072 20.0 | MHz
ooooooo 1.8 VO Vood 2.7 V 1.0 5.0 MHz
Oo0ooooooooo texcikn, [ 2.7 VO Voo[0 5.5 V 24 ns
ooooooooo texcike (1.8 VO Voo 2.7 V 96 ns
Ooooooo
TIOO0O, TI010, TIOO1, TI011  |trro, |4.0 VO Voo 5.5 V 2/fsam] us
0oooooOoooo trico 01"
ooooooo 2.7 VO Vo0 4.0V 2/fsam] us
024
1.8 VO Voo 2.7V 2/fsam] us
05"*
TI50, TI510 000 O fris 4.0 VO Voo 5.5V 10 MHz
2.7 VO VoD 4.0V 10 MHz
1.8 VO Vool 2.7 V 5 MHz
TI50, TI510 0000000 |tnes,  [4.0VOVood 5.5V 50 ns
ooooooooo tns 2.7 VO Vool 4.0 V 50 ns
1.8 VO Voo 2.7 V 100 ns
0000000000000 0 tnrs, 1 us
ooooooad tinTL
OoOoooooQ tkr 250 ns
ooooooo
RESETOOOOOOO trsL 10 us

0 1.

sMHzOOOOOODOOOOOo038ysODOOOOO

2 0O00O0bOO0o0OO0OOOO0bOOobOobO0ObOoOoboOoboOobOOobOobOobs2 MHZOMAX.ODOODOOOODOODO

gbobobooooooon

3. 0000000000 b0b0obuUARTeODOODOODOOOO2.0MHZOMIN.ODOOO

4, 00000000 DOO00OO0oo,01dPRMO0O, PRMO1OO O OO0, 10 PRM0O00, PRM001O O O PRMO10,
PRMO0110 O O O O fsam = fers, fPrs/4, frrs/25601 [0 [ frrs, frrs/16, frrs/640 0 0 0 000000 OOOODOO

g00oOO0oOoooooTiooo, Tioo1O OO O OODDOUOODOOOOfsam=fersO 00000
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0o0 0O0O000O0AO0DOO

TevvsVooUOOOOOOOOOOOOOOODOO

100

Y3 I R

10

5.0

oooooo
2.0 0oooooOq
0 AMPH = 1

10 Dooooon

00000000 dTevOu sO

0.4

0.2

0.1

0.01

7

0 10 /20 /30 40 505560
18 27

00000 VvoOvo

ACOODODOODOO

W = oo =] Y

gboobooboooooooobooboobooo

1/fexcik

tExcLKL tEXCLKH

\ 0.8Vool MIN.O
EXCLK

N X 0-2Voold MAX.OD

00000000000 u18se8Ji4voub 79



0o0 0O0O000O0AO0DOO

Tiooooo

trio | triHo
TI000, TI010, TIOO1, TIO11 H

1/fnis

tris [ triHs
TI50, TI51 \ L \
N\ )

gooboboboooooon

tiNTL
INTPO-INTP5 \

gbobobooooooon

tkr
KRO l l

tINTH

RESETOOOOOOO

tRsL
RESET l l
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0o0 0O0O000O0AO0DOO

020000000000000
OTa= 0400085 0O0O1.8VvOVobd>b5.5V, AVRerd Vbb, Vss = AVss =0 V0O

alUART6O D ODOOOOOOOOOOOOODOOD

o O o o o O MIN. | TYP. | MAX. | 0 O
ooooo 625 kbps
ObOUARTODO OO OOOOOOOOOOOOOOO
o O O o o O MN. | TYP. | MAX. | 0 O
0oooo 625 kbps
O cO1ICOo
o o O o o o ooooo ooooo oo
MIN. MAX. MIN. MAX.
scLooOooooon few 0 100 0 400 | KHz
00D000D0000000  [tsuosma 4.7 0.6 us
0ooDooooo
oooooo®? tHoo sTA 4.0 0.6 us
SscLo="'000000000 tow |0DOOODOO 4.7 13 us
SCLO="H'00D000DOO  |tuen 4.0 0.6 us
000000000000 tsur DAT 250 100 ns
o000
000000000000000%%|toooar |fw=fw2 00073 0 3.45 0 09”% | us
107 | us
fw=frw2 000 "3 0 3.45 0 105 | us
00D0O0000000D00000 [tsunso 4.0 0.6 us
0oooo
oooOooooo tror BUF 47 13 us

01 00ooooOooOoOobOobobooooooboOobOob0oboOooOoooooboobOobOobobobooboooboon
2. troooatD OO0 OOMAX.ODODOOOOODOOODOOACKOODOOOOOOOOODOODODDOOO

gooooo
3. wOOnccLooooooncXoooooooooooooooooooooo
4. f'wdD4.4MHZOODO
5. fwO4.4MHZO OO

00000000000 u18se8Ji4voub
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0o0 0O0O000O0AO0DOO

coooooooo

SCLO

SDAO

tBUF

P OOO0OODOODOOOOOO
S Ubooboboooooogo
Srdboboobooooooono

OdocsioddgooogogscKio.ooooooooo

0 0 0O O 0 0 MIN. TYP. MAX. | O O
scKkioO0OOoOooooo teve 4.0 VO Vopd 5.5V 200 ns
2.7 VO Vood 4.0 V 400 ns
1.8 VO Vo0 2.7V 600 ns
scKliooooooDoOoOOO |tkw, tke |4.0VOVooO5.5V tkev/2—20 ns
ol
2.7 VO Vo0 4.0 V tev/2—30 ns
ol
1.8 VO Voo 2.7V tkey/2—60 ns
0l
sllo0o0ooooono tsika 4.0VO Voo 5.5V 70 ns
[ 0 SCK10t O 2.7VO Voo 4.0V 100 ns
1.8 VO Vo0 2.7V 190 ns
sllodooooad tksin 30 ns
[ 0 SCK101 O
SCK10: -S010000000 |tksos C=50pF 2 40 ns

01 0O0O0OO000OOO0OO0OO0DoDOoODDOOODOOOOO
2. COOSCK10,soo00gnoooooooonon

82 00000000000 u18se8Ji4voub



0o0 0O0O000O0AO0DOO

edlCslilobooooonogooOoOscKlo.obooooooo

O g o O O g MIN. TYP. MAX. g
scKliooooooooo tkevz 400 ns
ScK1oOOOOOOoOooOoO |tkre, tkey2/2 ns

kL2

sppo0ooooood tsik2 80 ns
[0 0 SCK10t O
sipooooooo tksi2 50 ns
[0 0 SCK10t O
SCK10! -S0O100 00000 |tksoz C=50 |:)|:D 4.0VO Voo 5.5V 120 ns

2.7VO Voo 4.0V 120 ns

1.8 vO Voo 2.7 V 180 ns
O coosoimnbooooooooooon
csilooooooon

tkeym
tkLm tkHm
/4
SCK10 \
\ n____
tsikm tKsim
SI10 ooooo
tksom
SO10 00000 ><
OO0 m=1,2

00000000000 u18se8Ji4voub
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0o0 0O0O000O0AO0DOO

ADOOODOODO

UTa= 0400085 0 01.8V0OVopl5.5V, 2.3 VO AVRerd Vob, Vss = AVss =0 V[

o o oo o o MIN. | TYP. | MAX. | O O
0oo Res 10 bit
ooop®h? Ant 4.0 VO AVrer0 5.5V +04 | %FSR
2.7 VO AVrer0 4.0 V +06 | %FSR
2.3 V0 AVrer[ 2.7V +12 | %FSR
oooo foonv | 4.0 VO AVrer(1 5.5 V 6.1 66.6 us
2.7 VO AVrer( 4.0 V 12.2 66.6 us
2.3VOAVRrerd 2.7V 27 66.6 us
oooooooo®h? Ezs 4.0 VO AVrer0 5.5 V £ 04 | %FSR
2.7 VO AVrer( 4.0 V +06 | %FSR
2.3 V0 AVrer[ 2.7V +06 | %FSR
oooooooo®h? Ers 4.0 VO AVrerD 5.5 V £ 04 | %FSR
2.7 VO AVrer] 4.0 V +06 | %FSR
2.3 V0 AVrer 2.7 V +06 | %FSR
opooooo®t le 4.0 VO AVrer 5.5 V +25 | LsB
2.7 VO AVrer] 4.0 V +45 | LsB
2.3 V0 AVrer 2.7 V +65 | LSB
ooooooo®t Die 4.0 VO AVrer0 5.5V +15 | LsB
2.7 VO AVrer( 4.0 V +20 | LsB
2.3V AVrer(] 2.7V +20 | LsB
00000000 Van AVss AVrer v
010000000+ 1/2LSB00000000
2000000000000000%FSROOOODO0O
1.59vPOCOOOOOTA=0400085 O00OVss=0V0O
o o oo o o MIN. | TYP. | MAX. | O O
oooo Voo 144 | 159 | 174 v
00000000000 torm Voo 0V = VeocO 000 0 0.5 Vims
oooood tew 200 us

pocOOOOOODO

gooo
[0 Vool

0000 (MAX.)
oooo (TYR)
0000 (MIN.)

84
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0o0 0O0O000O0AO0DOO

O0o00DbO00bOob0OTa= 0400085 00Vss=0VO

g a o 0O

O g MIN. TYP. MAX. o 0O

1.8VvOVooOMIN.OODOODO trup1
oooooooo
(1 Voo OV-1.8V0O

POCMODED 0000000000 =00 3.6 ms
RESETOOOODOO

1.8vOvooOMINOOOOO trur2
oooooooo
[N RESETO O OO - Voo 1.8 VO

POCMODED 0000000000 =00 19 ms
RESETOOOOO

goobobobooooooog
ORESETOOOOOOODO

ORESETODOOOOOO

gooo gooo
O Voo O Voo
18V [rommmmmmmmmnnoone e 18V [rommmmmmmmmnnooee SRR
VPOC | ocmeoccaos 2
\ oo b 0o
tPUP1 ' "
RESETO O H

tpup2

27vpPOCOOUODOOTa= 0400085 O0OVss=0VO

O 0 o 0O

O 0 MIN. TYP. MAX. o 0O

ooooooooboooo Vbbroc

POCMODEO OO OOOOOOOO =1 2.50 2.70 2.90 \%

o0 pPocoOOODoObOOoOopoOCMODEDDOOOODOOODOOOOOODOODOOODOOOOO

oo

oooooooooooo POCO OO o 0O

POCMODE =0 159vo0oooa O000O00OVeoc=159 V (TYP.) OO0OOOOODODOOODO
O000OVeocOOOOODODOOOOOODOOODODODODOOD
00000000 OVeecOPOCOOOOOOODOO
POCMODE = 00000tum000torD0 000000 0O0ODO
oooooooooooo

POCMODE =1 2.7v/159vO00 O00000OVooroc=27V (TYP.) O0OOOO0OOODODOODODO

O00OVoorocO OOOOODOODOOODOODOODODOO
Voorocd O POCO OO OODOOOVeoc= 159 V (TYP.) OPOC
goooooogoo
gooooolsvooobooooooooooooog
tei0 00000000027 V/AS9VPOCOODODODOODODODO
oogoo
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0o0 0O0O000O0AO0DOO

LviODODOODOTa= 0400085 00O Vpocl Vool 5.5 V, AVRer Vbp, Vss = 0 VO

O O o O O O MIN. TYP. MAX. O

0000 ([Doooooo Vivio 4.14 4.24 4.34 \Y
Viviz 3.99 4.09 4.19 \Y

Viviz 3.83 3.93 4.03 \Y

Vivis 3.68 3.78 3.88 \Y

Vivia 3.52 3.62 3.72 \%

Vivis 3.37 3.47 3.57 \Y

Vivie 3.22 3.32 3.42 Y,

Viviz 3.06 3.16 3.26 \Y

Vivig 291 3.01 3.11 \%

Vivie 2.75 2.85 2.95 \Y

Vivizo 2.60 2.70 2.80 \%

Viviza 245 2.55 2.65 \Y

Vivizz 2.29 2.39 2.49 \%

Viviiz 2.14 2.24 2.34 \%

Viviza 1.98 2.08 2.18 \%

Viviss 1.83 1.93 2.03 \Y

oooooo®t EXLVI EXLVIO Voo, 1.8 VO VooO 5.5V 1.11 121 1.31 \Y
oooood fLw 200 us
ooooooono©? towarr 10 us

0 1. EXLVI/P120/INTPOO O DOOOODDO

2. JbooooobooboowviMvOboboovowLvioNDDi1oDgoooooboobooooooooooaobaon

00 VwionowoO Vo n=1-15

Lviooooooo

oooo
0 Vool

OO00O0OMAXOp-----
oooooTYPOf-----
DO0O0OMINOf-""7"

tLwar
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gooopogoostoPOO0DDODDOODOODUOODbOOTA= 0400085 00

O O o o

O O

MIN.

TYP.

MAX.

o 0O

gooboooooo VbDDR

1.44"

55

\%

0 poCcOUOUOUODOOOObOOODOOOODOOPOCOOUOODODODOODOOODOOODOODOOOPOCOODDO

ubooobooooboboboooboooboan

STOoPO OO

gooooooo

T

sToPO OO0

gooooooooooo

oooooooo N

VoDDR

gooogo

\
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0o0 0O0O000O0AO0DOO

oooobooboboooboobooo

OTa= 0400085 O 02.7Vv0OVoold5.5V, AVRer Vbb, Vss = AVss =0 VI

ooooo
o o O o o o MIN. | TYP. | MAX. 0
VooD 00 0 o |fe =10 MHzO TYP.O , 20 MHzO MAX.O 45 | 110 | mA
0000 {00000 | Terca 20 | 200 | ms
e 000000 |Tewsa 20 | 200 | ms
oooooo Turwa 10 | 100 | us
hsoooooo™t
100000000000 |Cew |0010000|000000000000000 |00 | 1000 0
0o 0000001|00000000000000 150
0 =oooo|oo”ooooooooooo
0o10000|000
"0 O0OOCOEEPROMOCOOD (00 | 10000 0
noooooooo®oooo |50
D0DOROMOOOD4 KOO
000000000
ooooooo”® 0g 100 0
100

01 000000bOO0obOO0bOobOoboOooOoOoboobobOoboboOooOon PG-FP4, PG-FPSODDOOOODO
00000 DO00O0ODO0O0OO0OD0OO0ODODO0OD0ODOO0ODODOOD8KOKx2 ODOOODOOOoOoooo
guiesesinogooooogoon

2. boboooooooobooboobobobobooboboobooboobobobooooo
3. joooogoobooooooobooboob -0b00bObo0obOoOobOoDbOoUobOUObObOOoDbUODbDbODON

gpoobooobo

4, 078K0O/Kx2 O000O0OO0OO0ODOOOOODOOOOOOOOO OCOOOOOOOODOOOOUVAYS18JO000O0O
gbobooooooboboboobooon
5. O078K0O/Kx2 EEPROMOOOOODOOO OOOOODOOOOOODUI7S1O00OOOODOOODO

gboboooooboon

6. 078KO/Kx2 OOOOCOOOOOOOOOODOOODOOOOD DOOOOOOOOOOOUV1751830000
0000000000000 000D00078K0O/Kx2 EEPROMOODOOCOOOO OO0ODOOCOODOOOOO
goulvsiooooooooboobobooboobooooooobobo

001 #xeO0OOOOODOOOODOOOOOOOO
2. 00000000O00000DODOD0OD0ODODO78KOKx2 DODODOOODOODOO OO0
goboooooobboooboooooobboooboour3yoooooooogo
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0o0 0O0O000O0AO0DOO

9.3 UUUubunooooodgd

Doooo0oooo0o0oooo0gOTa= 04000850, 7 VO Vsue 19V, Irold 15 mAD
0 0 0 O 0 0 MIN. TYP. MAX. | O O

gooo Vccour1 7 V0O VsueOd 19V 4.85 5 5.15 \
Vccout = VRro, Iro = 15 mA

Vccourz |19 VO Vsueld 60 V (4.5) (5) (5.5) \%

Vccout = VRo, IrRo =1 mA

ooooooo Vsuplim1 7VO Vs 19V 100 150 230 mV
oooooooooooo

ooooo REGL1 1 mAO Irold 15 MA, Vsupr = 14 V 60 mV
goood REGN1 lccout =15 mA 60 mvV
opooooo VRth (150) O

g0 0 bOOobOoooooobobOobobobobooboboooboobon

00o00b0o0b0ob0bo0obOo0bogOTa= 04000850, 4.85V0O Vrod5.15V, 7VO Vsupl 19 VO

o o 0 O o o MIN. | TYP. | MAX. | 0 O
oooo lears 1% | DR4:OFF 35 LA
Ta =250, Vsue = 14 V, LIND Sleep
lear> 12 | DR4:OFF 60 LA
LINO Sleep
leats “ 12 | DR4:OFF 3 mA

LINO Nomal (LIN bus: Recessive)

01. SUpP,vROOODOOOOOOOOOOOODODOOOODODOOOOOoOOODOOODOOODOOODO
2. vooOUOOOOOOODOOOO
vooOOOOOOOoODOOOOOOO78KO/Kx2 OOOOOODOOODOOUV1SKI8IDODOODOODODC
gbobooooooboooo
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0o0 0O0O000O0AO0DOO

LNODODOOODono

DCODOODDOO0O0ODODOOO0O0OTA= 04000850, 7VOVsupd 18V, 4.85 VO Vrol 5.15 V, Irold 15 mAQ

O O O O O O MIN. TYP. MAX. O 0O
LINOOOOOOOOooooag lsus_pas_dom | Driver off (Vtxo = VRro) 01 mA
oo Veus =0V, Vsup =12 V
LINOODODODOOOOODOOOO |lsus_as_rec |Driver off (Vrxo = Vro) 20 uA

8 VO Vsuell 18 V, 8 VO VeusO 18 V,

VeusU Vsup
LINOODO1 Isus_No_eND | GNDpevice = Vsup 01 1) mA

0VO Veus 18V, Vsup =12V
LINOODOO2 lsus Vsup_pevice = GND, 0 VO Veus[ 18 V Q) (20) uA
O000000000000000 [Vsusdom 0.4Vsup
0000000000 0000  |Vsusre 0.6Vsup
0000000000000 00 [Veus.ent (Vith_dom+Vin_rec)/2 0.475 | 0.5Vsue 0.525 \Y
oooo Vsup Vsup
oooooooo VHys 0.175 \Y

Vsup
LINOOOOOOODODOOOOO1]Vsusdompry |Vsup = 7.3V, lin=15 mA 1.2 \Y
_Losup
LINOOOOOOODDDDOOOO2]|Vsusdom bry | Vsup = 18 V, lin = 36 mA 2 \Y
_HisuP

LINOOOOOOOoOoODooaog VserDiode Vrxp = Vro, lin= 010 g A 04 0.7 1.0 \Y
oooooo
LINODODOOODOO Reslave 20 30 60 kQ
MSLPOOOOOO0O0000 VsLpH 35 \%
MSLPOOOOOOOOOO VstpL 15
MSLPOOODOOODO Rwmste 50 200 kQ
umMoDEO O O0O0O000000 VumH 0.7Vro
UMODEO OOOOODOOOO  |[Vum 0.3VRro \Y
UMODEO O DOOOODO Rumode 50 200 kQ
LINOODOOODOOOOD LINth (150) 0
LINOOOOODOOoOOoOOo lconst LINOOOOODOOoOOoOOo 40 80 200 mA

ugb 0 Dbooboooooboobobobobobooboooobooboobaon
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0o0 0O0O000O0AO0DOO

ACOUO0OD0O0O0OD0OODODODODOOTAa= 04000850, 7VO Vsupl 18V, 4.85 VO Vroll 5.15 'V, [ro 15 mAQ

O O o O O O MIN. TYP. MAX. 0o O
Duty Cycle 10 090 100 O D1 Cbus; Rous = 1 nF; 1 kQ/6.8 nF; 660 Q/ 0.396 O
10 nF; 500 &
ter =50 us

THRrec(max) = 0.744x Vsup,
THoommax) = 0.581% Vsup
D1 = taus_recmin)/(2% tair)
Duty Cycle20 0901000 D2 Chus; Rous = 1 nF; 1 kQ)/6.8 nF; 660 O/ 0.581 0
10 nF; 500 Q

ter =50 us

THRecmin) = 0.422% Vsup,
THbommin) = 0.284x Vsup

D2 = tsus_recmax/(2% tair)
7.6 VO Vsurd 18 V
Duty Cycle 30 090 100 O Ds Cous; Rous = 1 nF; 1 kQ/6.8 nF; 660 Q/ 0.417 O
10 nF; 500 Q

teir =96 us

THRec(max) = 0.778% Vsup,
THpommax) = 0.616% Vsup
D3 = tsus_rec(min)/(2% taiT)
Duty Cycle 400901000 Da Chous; Rous = 1 nF; 1 kQ)/6.8 nF; 660 O/ 0.590 0
10 nF; 500 Q

ter =96 us

THRrec(min) = 0.389% Vsup,
THoommin) = 0.251% Vsup
D3 = taus_recmax)/(2% taiT)
7.6 VO Vsupd 18 V

oooooo trx_pd trx_pdf(1), trx_pdf(2), trx_pdr(1), trx_pdr(2) 6 Us
od0o0ooOoooooooono trxisym trxisym = trxﬁpdf(l)D trxipdr(l), o2 2 us
ooo trx_sym = trx_pdf(Z)D trx_pdr(2)

gotll OobOooOooboooono

teir =0 tair

’ [ I N I R

tBUS_dom(max)

tBUS_rec(min)

oooooOoooooo

Vsup ™
R R e i e S
eetme) L 0000000ooooo

THDommax) == ===k ====mmm o e e e e e e e N m e e e e 000000000 (max)
0oD0OoOD0ooO0oOoooo

THRec(min) - -t N oo N e e X\
00000000 o((min

N\ 00O00oooonoooo
000000000 (Mmin

THpom(min) = = = = =

B B e e e

'
: "
' [
' 1
' 1
T
U !
' [
tBUS_dom(min) i tBUS_rec(max) '
'
' i
' 1
. ' 1
RX (Reseccive max) | ! | | '
' '
[ d
— e :—»: r-— !
' '
'
trx_pdf(1) 1 tex_pdr(1) :
' 1
' 1
RX (Reseccive min) ! .
I I
| 1
—- —
trx_pdr(2) trx_pdf(2)
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0o0 0O0O000O0AO0DOO

oogooooo
JooobooooOoOoOoOTa= 04000850, 4.85V0OVrold 5.15V, 7 VO Vsurd 19 V, IroO 15 mAQ
0 O 0o O O O MIN. TYP. MAX. O 0O

oooo Dri1_ron lo=10 mA, Drl_I = Vro 100 Q
Dr2_ron lo=100 mA, Dr2n_IO 4V 10 Q
Drs_ron lo =50 mA, Dr3_I = Vro 10 Q
Dra_ron lo=16 mA, 7 VO Vsuprd 14 V, 70 Q

Dr4_1 = Vro

D20 000000000000 |CLV1 01 32

Dra0 000 CLv2 Dr4 16

Dra0 000 CLI4 loOOOOOOOOO 0400 mA

Dr20 0000000 CLV3 lin 00 400uA 5 8 \Y

ooooooo Dr_rdown  |Drl_l, Dr3_I, Dr4_l| 50 100 200 kQ

oooooooooo ViH_pr1 Drl_|, Dr3_I, Drd_| 0.7 Vro Vro \Y
ViH_br2 Dr2n_| 4 CLV3 \Y

oooooooooo Vi_on Drl_I, Dr3_I, Dr4_| 0 0.3 Vro \Y
ViL_pr2 Dr2n_| 0 15 \

Doooo0oo0000000%? [ Dri1_I, Dr3_I, Drd_I,Vi=5V 105 uA
ILiHD2 Dr2n_I,Vi=5V 300 uA

ocoooooooobooobo I Drd_I, Dr2n_l, Dr3_l, Dr4_I, Vi=0 V 03 uA

oooooooooo lomp1 Dr1, Dr2n, Dr3, Vo =19V 10 uA
loHp2 Dr4,Vo=0V 010 uA

01 VvsweO28VOOOUOOOOOOODOOOOOODOODOOODOOOODOOODOOOOODOOOODO
gooogd
2. 0000O0O0OO0bOOobOOobOobOOoOoboOoon

001 0 0O0000OO00O000000000000000000o0oo0
2. Dr2n_l:n=1,2

gooobuoobon
000000000000 Ta= 04000850,4.85V0Vro5.15V, 7 VO Vsup 19V, IroO 15 mAO

O O o O O O MIN. TYP. MAX. o o
gooooooooo ViHwi SwWi 0.7 Vsup Vsup \%
oooooooooo Vitwa SWI 0 0.3 Vsup \%
gooooooooo Vorw SWO, lov= 03 mA Vroll 0.7 \%
gooooooooo Voww SWO, lo. =3 mA 0.7 \%
O00o0o0000oooooono ILiwa SWI, Vi= Vsup 3 HA
goooooooooooo luitw SWI, Vi= GND 03 A
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O O

64-PIN PLASTIC LQFP(FINE PITCH)(10x10)

HD
D detail of lead end
28 3
c—
—49 32— \\
— —
— 1 l
— — 0 — L
— — L
— — P
— —— I
— + — FE HE
—/ —
— —
— — (UNIT:mm)
— — ITEM DIMENSIONS
— — D 10.0040.20
64 17— E 10.00+0.20
HD 12.00+0.20
1 | 16 HE  12.00£0.20
TTTTITOITO T
—ZE i Al 0.10+0.05
A2 1.40+0.05
-1 ZD 0.25
b . b 0207882
AT ¢ 012573975
A2 L 0.50
Lp 0.60+0.15
J l L1 1.00+0.20
|
‘ le] 0.50
x 0.08
=Ly s A1 —
ZD 1.25
NOTE ZE 1.25
Each lead centerline is located within 0.08 mm of P64GB-50-GAH
its true position at maximum material condition. © NEC Electronics Corporation 2005
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O0OA 00000

A.3 U0U0U0U0uouobobooooooon

A.3.1 ODO0O0OO00O0OO0OooobDboOn PG-FPS, FL-PRS, PG-FP4, FL-PR4D U

goooo

FL-PR5, PG-FP5,
FL-PR4, PG-FP4"
000000000000000

goboooobooooobooooboooooOooboOooooooooOoooon

FA-78F8020GB-GAH-MX
oooooobooooboooo
oooo

gooooooooooooboooobooooooooooooobobo0oooobooooDo
gooocooo

FA-78F8020GB-GAH-MX 06400000000 0LQFP

g oog

00 1. FL-PR5, FL-PR4, FA-78F8020GB-GAH-MXO O OO ODOO0OOO0OODOODOOOOOOODOO

Oo0OOOOoOOOOOOOOOOOOOOO htp://www.ndk-m.co.jp/0 O TELO 0420 750-41720
2. DoooboboooooooobooobbooobooOooOoobObOooobobogo

A.3.2 JU00O0O0ObDbOObOObOO0oOoooobbbbbooooUoobD QB-MINI2
goooobd
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gboooooooooooooo
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O000000000o0ooooooooO0O000000000000000078Ko/Kx20
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254mmO 0001600000000
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