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What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.
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122
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32Kx 8
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Surface Mount
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144-LQFP (20x20)
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MB96330 Series

Embedded in Tomorrow™

2. Block Diagram

Block diagram of MB96(F)33xY/R

*1: Available only on devices with suffix “W”

ADOO ... AD15
—: AO . A3 CKOTO, CKOTO_R, CKOT1, CKOT1_R ~<@————
—————— ALE CKOTX0, CKOTX1, CKOTX1 R ~@———
% RDX X0, X1
——® WRLX/WRX, WRHX YOA XA
HRQ ’
— > HAKX RSTX
R NMI, NMI_R MDO...MD2
ECLK
LBX, UBX
- CS0'...CS5, CS0_R ...CS5_R
External Bus 16FX Interrupt Flash Memory Patch Clock &
Interface CPU Controller Memory A Unit Mode Controller
A A A A A A
Y \ Y Y Y A
| 16FX Core Bus (CLKB) |
A A A A A A A
\ \i \/ \ A Y Y
DMA Peripheral Peripheral Voltage
Controller Watchdog Bus Bridge Bus Bridge RAM Boot ROM Requlator
C
SDAO, SDA1 -=» 12c - < t \\//CC
SCLO, SCL1 e  2Ch. o cSs
|
AVioe — P e
Av(;‘; ~ | tC/?fN L TX0..TX2, TX2_R
. S |- nterrace
N : 1001 ADC | = 3ch.  |<— RX0..RX2,RX2_R
ANO ... AN39 —9» 5
ADTG, ADTG_R —»| =
[0
o
TIN(-)r "lioﬁNTleg —p
~ TIN3 R —p OBiIReload | | =
TOTO .. TOT3 <4— M - o L
TOTO_R, TOT2 R <& cn. 3
TOT3_R <& = SINO...SIN3, SIN5, SIN9
» < 5N2 R, SIN7 R ... SIN9_R
FRCKO —»| 1/0 Timer 0 @|_. .| USART SOTO...SOT3, SOT5, SOTY
INO...IN3 —B»= ICUO-3 |=a»] 5[ ™ 8ch. —® SOT2 R, SOT7 R... SOT9 R
OUT0 .. OUT3 -&— OCUO0-3 E <p SCKO..SCK3, SCK5
s SCK2_R, SCK7_R ... SCK9_R
FRCK1 —3»] o T 1 =
IN4 ... IN7 —P» imer o
IN4 R, IN5 R — B ICU4T |l<am colarm < ALARMO
OUTZ .. OUT7 <&— OCU 4-7 > oPaa’ | a— ALARMI
OUT6_R, OUT7 R ~a— cn.
1/0 Timer 2
FT&Q%NF; _>_> ICUSY |<a» . ~€— TTGO..TTG15, TTG18
OUT8, OUT9 ocu 8,9 L 16é%'tCFr’1PG <4— TTG8 R..TTG11 R, TTG16 R .. TTG19 R
ke " | PPGO..PPG19
/O Timer 3
OUT10_R, OUT11 ~a— OCU'T§;1 <> RLT| - » PPGO_R..PPG11_R, PPG16R ... PPG19_R
INTO...INT15 —»] .
INTOR.INT15 R —Be| O e | g REAITIMe | g woT
INT3_R1, INT5_R1 —9»| oC

Document Number: 002-04586 Rev. *A

Page 7 of 8



YPRESS MB96330 Series

Embedded in Tomorrow™

[
v
@)

Block diagram of MB96(F)33xU

p ADOO ... AD15
— B AQ..A23 CKOTO, CKOTO_R, CKOT1, CKOT1_R #—
——————— P ALE CKOTX0, CKOTX1, CKOTX1_R ~@———
—— B RDX X0, X1
——® WRLX/WRX, WRHX XOA XA
HRQ ;
—P HAKX RSTX
RDY NMI, NMI_R MDO...MD2
ECLK
LBX, UBX
> CS0...CS5,CS0_R ..CS5_R
External Bus 16FX Interrupt Flash Memory Patch Clock &
Interface CPU Controller Memory A Unit Mode Controller
A A A A # A
Y Y Y Y Y
| 16FX Core Bus (CLKB) |
A ¢ A ¢ A A A A
\J \ Y Y Y Y
DMA Peripheral Peripheral Peripheral Voltage
Co1nct)rci1ller Watchdog Bus FE)’:ridge Bus %ridge Bus %ridge RAM Boot ROM | | Regulator
Cl
)
5 t
SDAO, SDA1 < 2c - < % Veo
SCLO, SCL1 <e»  2¢h. % H c®
- 3
o @
AVCC —P ~ © ¢ UDP
AVgs — | o © <> UDM
AVRH —9»| 10-bitADC | _ @ S  USB | o LiconX
AVRL —B» 36 ch. hnlal ® o
ANO ... AN35 —»-| k3 la | < Vces
ADTG, ADTG_R —P» =
()
o
TINO ... TIN3 —P»| CAN | g TX0..TX2, TX2 R ™
TINO_R, ¥IN§_FR{ —P 16-bit Reload — <> Interface - v
—» - -l 3 ch. <€— RX0..RX2,RX2_ R
TOTO..TOT3 <&—  ,mer < & - e
TOTO_R, TOT2 R <& cn. )
TOT3 R <& = SINO...SIN3, SIN5, SIN9
o <4— 35IN2 R, SIN7 R .. SIN9_R
(RGKo — 1/O Timer 0 a USART SOT0...S0T3, SOT5, SOTY
N3 —B ICU03 |=» <[ *™ 8ch. > SOT2 R, SOT7 R... SOT9_R
OUTO L BUTS < OCU 0-3 & <» SCKO..SCK3, SCK5
s SCK2_R, SCK7 R ... SCK9_R
|N4FRC|§; —{ 1/O Timer 1 o
Imer o
NaRINS R — B ICULT el | oﬁ'g;f;tor <4— ALARMO
UT4.. OUT7 <€— OCU 4-7 i <<
OUT6 R, OUT7 R <&—| 2ch. ALARM1
1/0 Timer 2
F?ﬁg%NF; <Ry S _ <€— TTGO..TTG15, TTG18
OUT8, OUT9 <&— OCU 8,9 o 16'2%”;;]% <€4— TTG8 R..TTG11 R, TTG16_R .. TTG19 R
: Il " PPGO..PPG19
OUT10_R, OUT11 ~— '(/)%J'Tg;‘:’ <> RLT| B PPGO R..PPG11_R, PPG16R ... PPG19 R
INTO...INT15 —»] )
INTOR.INT15 R —B| MO g | g RealTime | g wor
INT3_R1, INT5_R1 —#» oc
*1: Available only on devices with suffix “W”
*2 : CAN1 and CAN2 not available on MB96F336U
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Type Circuit
Pull-up control
I— Pout
|7 Nout * CMOS level output (programmable I = 5mA,
R lOH =-5mA and IOL = 2mA, IOH = -2mA)
+ 2 different CMOS hysteresis inputs with input
Standby control °—®7 Hysteresis input shutdowp fu.nctlon . .
for input shutdown » Automotive input with input shutdown function
| » TTL input with input shutdown function.
Standby control Hysteresis input + Programmable pull-up resistor: 50kQ approx.
for input shutdown * Analog input
Standby control @* Automotive input
for input shutdown
Standby control | TTL input
for input shutdown °
-——— Analog input
pull-up control
—— Pout
}7 Nout
+ CMOS level output (I, = 3mA, lgy = -3mA)
R « 2 different CMOS hysteresis inputs with input
" shutdown function
N Hysteresis input
ftfi”ndb% Cﬁngjo'wn @7 y P « Automotive input with input shutdown function
o input shutdo » TTL input with input shutdown function
Standby control o_@i Hysteresis input  Programmable pull-up resistor: 50kQ approx.
for input shutdown
Standby control ' Automotive input
for input shutdown °—
Sta!'ldby control TTL input
for input shutdown

Document Number: 002-04586 Rev. *A
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Embedded in Tomorrow™
Type Circuit Remarks
pull-up control
}—Tpout (Always disabled)
}7 Nout
o Standby control for @— Hysteresis input HCONX
input shutdown « Available only for device with suffix “U”
Standby control for | P
input shutdown o_@* Hysteresis input
Standby control for j— Automotive inputs
input shutdown >
Standby control for ‘ TTL input
input shutdown |
——— Analog input
Q: D+ Input
) D- Input
o+ []
= ) ) USB 10 cell: UDP and UDM
[ Differential « Available only for device with suffix “U”
D- nput
¢— Direction
P
L D+ output
< D- output

Document Number: 002-04586 Rev. *A
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I/0 map MB96(F)33x (4 of 40)

Address Register %?;;2‘222:2 fsb_glrte\a’::a:;g Access
00005EH EXTINT1 - External Interrupt Level Select Low ELVRLA ELVR1 R/W
00005Fy EXTINT1 - External Interrupt Level Select High ELVRH1 R/W
0000604 RLTO - Timer Control Status Register Low TMCSRLO TMCSRO R/W
0000614 RLTO - Timer Control Status Register High TMCSRHO R/W
000062y RLTO - Reload Register - for writing TMRLRO w
0000624 RLTO - Reload Register - for reading TMRO R
0000634 RLTO - Reload Register - for writing w
0000634 RLTO - Reload Register - for reading R
0000644 RLT1 - Timer Control Status Register Low TMCSRLA1 TMCSR1 R/W
0000654 RLT1 - Timer Control Status Register High TMCSRH1 R/W
0000664 RLT1 - Reload Register - for writing TMRLR1 w
0000664 RLT1 - Reload Register - for reading TMRA1 R
0000674 RLT1 - Reload Register - for writing w
000067y RLT1 - Reload Register - for reading R
000068y RLT2 - Timer Control Status Register Low TMCSRL2 TMCSR2 R/W
000069y RLT2 - Timer Control Status Register High TMCSRH2 R/W
00006AH RLT2 - Reload Register - for writing TMRLR2 w
00006AH RLT2 - Reload Register - for reading TMR2 R
00006BH RLT2 - Reload Register - for writing w
00006BK RLT2 - Reload Register - for reading R
00006CH RLT3 - Timer Control Status Register Low TMCSRL3 TMCSR3 R/W
00006Dy RLT3 - Timer Control Status Register High TMCSRH3 R/W
00006EH RLT3 - Reload Register - for writing TMRLR3 w
00006EH RLT3 - Reload Register - for reading TMR3 R
00006Fy RLT3 - Reload Register - for writing w
00006Fy RLT3 - Reload Register - for reading R
000070y, EIF_)'E;S) - Timer Control Status Register Low (dedic. RLT for TMCSRL6 TMCSR6 RIW
000071, EIF_)'E;S) - Timer Control Status Register High (dedic. RLT for TMCSRH6 RIW
000072y RLT6 - Reload Register (dedic. RLT for PPG) - for writing TMRLRG6 w

Document Number: 002-04586 Rev. *A
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1/0 map MB96(F)33x (16 of 40)

Address Register %?;;2‘222:2 fsb_glrte\a’::a:;g Access
0004334 I/0 Port P03 - Data Direction Register DDRO03 R/W
0004344 I/0 Port P04 - Data Direction Register DDRO04 R/W
000435y I/0 Port PO5 - Data Direction Register DDRO05 R/W
0004364 I/0 Port P06 - Data Direction Register DDRO06 R/W
0004374 I/0 Port PO7 - Data Direction Register DDRO7 R/W
0004384 I/0 Port P08 - Data Direction Register DDRO08 R/W
0004394 I/0 Port P09 - Data Direction Register DDRO09 R/W
00043A4 I/0 Port P10 - Data Direction Register DDR10 R/W
00043BK I/0 Port P11 - Data Direction Register DDR11 R/W
00043CH I/0 Port P12 - Data Direction Register DDR12 R/W
00043Dy I/0 Port P13 - Data Direction Register DDR13 R/W
00043EH I/0O Port P14 - Data Direction Register DDR14 R/W
00043Fy I/0O Port P15 - Data Direction Register DDR15 R/W
0004404 Reserved -
0004414 I/0O Port P17 - Data Direction Register DDR17 R/W
(())(())%1123':, Reserved -
0004444 1/0 Port POO - Port Input Enable Register PIEROO R/W
000445y 1/0 Port PO1 - Port Input Enable Register PIERO1 R/W
0004464 I/0 Port PO2 - Port Input Enable Register PIER0O2 R/W
0004474 I/0 Port P03 - Port Input Enable Register PIERO3 R/W
000448y I/O Port P04 - Port Input Enable Register PIERO4 R/W
000449y 1/0 Port P05 - Port Input Enable Register PIERO5 R/W
00044AH 1/0 Port P06 - Port Input Enable Register PIERO6 R/W
00044By 1/0 Port PO7 - Port Input Enable Register PIERO7 R/W
00044Cy I/0 Port P08 - Port Input Enable Register PIERO8 R/W
00044Dy I/0 Port P09 - Port Input Enable Register PIER0O9 R/W
00044EH I/O Port P10 - Port Input Enable Register PIER10 R/W
00044Fy 1/0 Port P11 - Port Input Enable Register PIER11 R/W
0004504 1/0 Port P12 - Port Input Enable Register PIER12 R/W
0004514 1/0 Port P13 - Port Input Enable Register PIER13 R/W

Document Number: 002-04586 Rev. *A
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1/0 map MB96(F)33x (21 of 40)

Address Register %?;;2‘222:2 fsb_glrte\a’::a:;g Access
0004DE Peripheral Resource Relocation Register 8 PRRR8 R/W
0004DFy Peripheral Resource Relocation Register 9 PRRR9 R/W
0004E0H RTC - Sub Second Register L WTBRLO WTBRO R/W
0004E1H RTC - Sub Second Register M WTBRHO R/W
0004E2y RTC - Sub-Second Register H WTBRA1 R/W
0004E3H RTC - Second Register WTSR R/W
0004E4y RTC - Minutes WTMR R/W
0004E5H RTC - Hour WTHR R/W
0004E6H RTC - Timer Control Extended Register WTCER R/W
0004E7y RTC - Clock select register WTCKSR R/W
0004E8H RTC - Timer Control Register Low WTCRL WTCR R/W
0004E9y RTC - Timer Control Register High WTCRH R/W
0004EAH CAL - Calibration unit Control register CUCR R/W
0004EBy Reserved -
0004ECyH CAL - Duration Timer Data Register Low CUTDL CUTD R/W
0004EDy CAL - Duration Timer Data Register High CUTDH R/W
0004EEH CAL - Calibration Timer Register 2 Low CUTR2L CUTR2 R
0004EF4 CAL - Calibration Timer Register 2 High CUTR2H R
0004F0y CAL - Calibration Timer Register 1 Low CUTRI1L CUTR1 R
0004F1y CAL - Calibration Timer Register 1 High CUTR1H R
%%%i';%’:; Reserved -
0004FAy RLT - Timer input select (for Cascading) TMISR R/W
%%%t';?:':i Reserved -
0005004 FRT2 - Data register of free-running timer TCDT2 R/W
0005014 FRT2 - Data register of free-running timer R/W
000502y FRT2 - Control status register of free-running timer Low TCCSL2 TCCS2 R/W
0005034 FRT2 - Control status register of free-running timer High TCCSH2 R/W
000504 FRT3 - Data register of free-running timer TCDT3 R/W
0005054 FRT3 - Data register of free-running timer R/W

Document Number: 002-04586 Rev. *A
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I/0 map MB96(F)33x (25 of 40)

Address Register %?;;2‘222:2 fsb_glrte\a’::a:;g Access
000579y PPG8 - Timer register R
00057AH PPGS8 - Period setting register PCSR8 w
00057BK PPG8 - Period setting register w
00057CH PPG8 - Duty cycle register PDUTS8 w
00057Dy PPGS8 - Duty cycle register w
00057EH PPGS8 - Control status register Low PCNL8 PCN8 R/W
00057Fy PPGS8 - Control status register High PCNH8 R/W
0005804 PPG9 - Timer register PTMR9 R
000581H PPG9 - Timer register R
000582y PPG9 - Period setting register PCSR9 w
000583 PPG9 - Period setting register w
0005844 PPG9 - Duty cycle register PDUT9 w
000585y PPG9 - Duty cycle register w
000586y PPG9 - Control status register Low PCNL9 PCN9 R/W
000587y PPG9 - Control status register High PCNH9 R/W
000588y PPG10 - Timer register PTMR10 R
000589y PPG10 - Timer register R
00058AH PPG10 - Period setting register PCSR10 w
00058BH PPG10 - Period setting register w
00058Cy PPG10 - Duty cycle register PDUT10 w
00058Dy PPG10 - Duty cycle register w
00058ER PPG10 - Control status register Low PCNL10 PCN10 R/W
00058Fy PPG10 - Control status register High PCNH10 R/W
0005904 PPG11 - Timer register PTMR11 R
000591y PPG11 - Timer register R
000592y PPG11 - Period setting register PCSR11 w
000593K PPG11 - Period setting register w
000594 PPG11 - Duty cycle register PDUT11 w
0005954 PPG11 - Duty cycle register w
0005964 PPG11 - Control status register Low PCNL11 PCN11 R/W

Document Number: 002-04586 Rev. *A
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1/0 map MB96(F)33x (34 of 40)

Address Register %?;;2‘222:2 fsb_glrte\a’::a:;g Access
0007A34 CANO - Interrupt Pending 2 Register High INTPND2HO R
%%%77{2\?:': Reserved -
0007B0K CANO - Message Valid 1 Register Low MSGVAL1LO MSGVAL10 R
0007B1y CANO - Message Valid 1 Register High MSGVAL1HO R
0007B2y CANO - Message Valid 2 Register Low MSGVAL2L0 MSGVAL20 R
0007B3K CANO - Message Valid 2 Register High MSGVAL2HO0 R
ggg;g%”i_; Reserved -
0007CEq CANO - Output enable register COERO R/W
%%%77?:';:- Reserved -
0008004 CAN1 - Control register Low CTRLRLA1 CTRLR1 R/W
0008014 CANT1 - Control register High (reserved) CTRLRH1 R
000802y CAN1 - Status register Low STATRLA1 STATR1 R/W
000803y CAN1 - Status register High (reserved) STATRH1 R
0008044 CAN1 - Error Counter Low (Transmit) ERRCNTLA ERRCNT1

0008054 CANT1 - Error Counter High (Receive) ERRCNTH1 R
0008064 CANT1 - Bit Timing Register Low BTRL1 BTR1 R/W
000807y CAN1 - Bit Timing Register High BTRH1 R/W
000808y CAN1 - Interrupt Register Low INTRL1 INTR1 R
000809y CAN1 - Interrupt Register High INTRH1 R
00080AH CAN1 - Test Register Low TESTRL1 TESTR1 R/W
00080BK CANT1 - Test Register High (reserved) TESTRHA1 R
00080CH CAN1 - BRP Extension register Low BRPERL1 BRPER1 R/W
00080Dy CAN1 - BRP Extension register High (reserved) BRPERH1 R
%%%%%i’:; Reserved -
0008104 CAN1 - IF1 Command request register Low IF1CREQL1 IF1ICREQ1 R/W
000811H CANT1 - IF1 Command request register High IF1CREQH1 R/W
0008124 CAN1 - IF1 Command Mask register Low IF1CMSKLA1 IF1CMSK1 R/W
0008134 CANT1 - IF1 Command Mask register High (reserved) IF1CMSKH1 R
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/0 map MB96(F)33x (36 of 40)

Address Register %?&:z‘ggggg fsb.g:te\alz;act:;g Access
00084By CANT1 - IF2 Arbitration 2 Register High IF2ARB2H1 R/W
00084Cy CANT1 - IF2 Message Control Register Low IF2MCTRL1 IF2MCTRA1 R/W
00084Dy CANT1 - IF2 Message Control Register High IF2MCTRHA1 R/W
00084EH CAN1 - IF2 Data A1 Low IF2DTA1LA1 IF2DTA11 R/W
00084F CANT1 - IF2 Data A1 High IF2DTA1H1 R/W
0008504 CANT1 - IF2 Data A2 Low IF2DTA2L1 IF2DTA21 R/W
000851y CANT1 - IF2 Data A2 High IF2DTA2H1 R/W
000852y CAN1 - IF2 Data B1 Low IF2DTB1L1 IF2DTB11 R/W
000853y CAN1 - IF2 Data B1 High IF2DTB1H1 R/W
000854 CAN1 - IF2 Data B2 Low IF2DTB2L1 IF2DTB21 R/W
000855y CANT1 - IF2 Data B2 High IF2DTB2H1 R/W
%%%%57?::- Reserved -
0008804 CAN1 - Transmission Request 1 Register Low TREQR1L1 TREQR11 R
0008814 CANT1 - Transmission Request 1 Register High TREQR1H1 R
000882y CANT1 - Transmission Request 2 Register Low TREQR2L1 TREQR21 R
000883 CANT1 - Transmission Request 2 Register High TREQR2HA1 R
%%%88%‘::: Reserved -
0008904 CANT1 - New Data 1 Register Low NEWDT1L1 NEWDT11 R
0008914 CAN1 - New Data 1 Register High NEWDT1H1 R
000892y CAN1 - New Data 2 Register Low NEWDT2L1 NEWDT21 R
0008934 CAN1 - New Data 2 Register High NEWDT2H1 R
%%%88%‘::': Reserved -
0008A0H CANT1 - Interrupt Pending 1 Register Low INTPND1LA INTPND11 R
0008A1H CANT1 - Interrupt Pending 1 Register High INTPND1H1 R
0008A2y CAN1 - Interrupt Pending 2 Register Low INTPND2LA1 INTPND21 R
0008A3H CAN1 - Interrupt Pending 2 Register High INTPND2H1 R
%%%%AAT:': Reserved -
0008B0K{ CAN1 - Message Valid 1 Register Low MSGVAL1L1 MSGVAL11 R
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12. Interrupt Vector Table
Interrupt vector table MB96(F)33x (1 of 5)
ererﬁtt?;r o\zsc?:):'n Vector name g)llegﬁg Irllgleixtcl)n Description
table program

0 3FCy CALLVO No -
1 3F8y CALLV1 No -
2 3F4y CALLV2 No -
3 3F0y CALLV3 No -
4 3ECH CALLV4 No -
5 3E8y CALLV5 No -
6 3E4y CALLV6 No -
7 3EOy CALLV7 No -
8 3DCy RESET No -
9 3D8y INT9 No -
10 3D4y EXCEPTION No -
11 3D0y NMI No - Non-Maskable Interrupt
12 3CCx DLY No 12 Delayed Interrupt
13 3C8y RC_TIMER No 13 RC Timer
14 3C4y MC_TIMER No 14 Main Clock Timer
15 3C0y SC_TIMER No 15 Sub Clock Timer
16 3BCh PLL_UNLOCK No 16 Reserved
17 3B8H EXTINTO Yes 17 External Interrupt O
18 3B4y EXTINTA Yes 18 External Interrupt 1
19 3B0y EXTINT2 Yes 19 External Interrupt 2
20 3ACH EXTINT3 Yes 20 External Interrupt 3
21 3A84 EXTINT4 Yes 21 External Interrupt 4
22 3A4y EXTINTS Yes 22 External Interrupt 5
23 3A0y EXTINT6 Yes 23 External Interrupt 6
24 39Cy EXTINT7 Yes 24 External Interrupt 7
25 398y EXTINT8 Yes 25 External Interrupt 8
26 394y EXTINT9 Yes 26 External Interrupt 9
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14.2 Recommended Operating Conditions
Value
Parameter Symbol Unit Remarks

Min Typ Max
Power supply voltage Vee 3.0 - 5.5
USB power supply voltage Vees 3.0 3.3 3.6 USB device only
Smoothing capacitor at C pin Cs 4.7 - 10 uF Ug)?a?nlgl\g Qggcéz?ggﬁagssggﬁg?r

WARNING: The recommended operating conditions are required in order to ensure the normal operation of the semiconductor
device. All of the device’s electrical characteristics are warranted when the device is operated within these ranges.

Always use semiconductor devices within their recommended operating condition ranges. Operation outside these

ranges may adversely affect reliability and could result in device failure.

No warranty is made with respect to uses, operating conditions, or combinations not represented on the data sheet.
Users considering application outside the listed conditions are advised to contact their Cypress representatives

beforehand.
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14.3 DC characteristics

(Ta = -40°C to 125°C, Ve = AVge = 3.0V t0 5.5V, Vg = 3.0V to 3.6V, Vgg = AVgg = 0V)

Value
Parameter Symbol Pin Condition Unit Remarks
y Mi T M
in yp ax
CMOS Hysteresis
0.8/0.2 input 28 . V8%+ Vv
selected ce -
0.7 Vee t+
CMOS Hysteresis | Vec - 03 | vV [Vec=z45V
Port inputs 0.7/0.3 input
Vi selected (\)/-74 ) Vg% Tl v |Vee<45V
Pnn_m cc .
AUTOMOTIVE
Hysteresis input \(/)'8 - V8%+ \Y;
selected ceC .
TTL input selected | 2.0 ; Vg%+ Vv
Input H voltage :
Viuss | UDP, UDM ; 20 | - |Vees® | v |usBopins
External clock in
ViHxoF X0 “Fast Clock Input \(/)'8 - V8%+ Y
mode” cc .
X0,X1, External clock in Vee +
ViHxos | X0AX1A |“oscillation mode” 2.5 - 03 |V
ViHR RSTX - \(/)Ci - V8%+ V | CMOS Hysteresis input
ViHm MD2-MDO . Vg% - 3 VS% oy
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(TA =-40°C to 125°C, VCC = AVCC =3.0Vto 5.5V, VCCS =3.0Vto 3.6V, VSS = AVSS = OV)

Value
Parameter Symbol Pin Condition Unit Remarks
Min Typ Max
4.5V <Vge <55V
Normal lo = +2mA Driving strength set to
Voo - - 04 | VvV |5
outputs 1 3 oV <V < 4.5V m
IOL =+1.6mA
4.5V <Vge <55V
Normal lo, = +5mA Driving strength set to
VoLrs - - 0.4 \ A
outputs 1 3 0V <V < 4.5V sm
lop = +3mA
Output L voltage oL =*3m
3.0V < Ve < 5.5V
VoLs 3mA outputs - - 0.4 \%
IOL =+3mA
3.0V< Vcc3 < 3.6V
VoLuse | UDP, UDM - - 0.4 V | USB pins
IOL =+20mA
Pan_m Vss < V| <Vcc
Input leak current e (except USB AVgg, AVRL <V, < -1 - +1 pA | Single port pin
pins) AVcc, AVRH
USB input leak cur- UDP,UDM | Vgs<V|<Vees | -5 ] +5 | uA |USB pins
Vec=33V+10% | 40 | 100 | 160 | kQ
Pull-up resistance Rup PF\r,‘gTr;("
Vee=5.0V+10% | 25 50 100 | kQ
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(Tp =-40°C to +125°C, Ve = 3.0 to 4.5V, Vg5 = 0.0 V, 104,iye = BMA, C| = 50pF)
Sym- Value
Parameter bol Pin Conditions Unit | Remarks
© Min Max
EACL:STS=0 and ton/2 — 8 .
EACL:ACE=0 cYe
ALE pulse width : _
(multiplexed) t pL | ALE EACL:STS=1 tcye -8 — ns
EACL:STS=0 and
EACL:ACE=1 Stoyc/2 -8 -
EACL:STS=0 and t _20 .
EACL:ACE=0 cye
EACL:STS=1 and
t ALE, Al23:16] EACL:ACE=0 Stove/2 - 20 -
, :16], ns
AVEL EACLSTS=0and | , o .
EACL:ACE=1 cye
EACL:STS=1 and EBM:NMS
Valid address EACL:ACE=1 5tCYC/2 -20 - =0
= ALE J time EACL:STS=0 and
multiplexed o lo=Uan _ _
(multp ) EACL:ACE=0 teve/2 =20
EACL:STS=1 and ¢ 20 o
t ALE, AD[15:0] EACL:ACE=0 cYe
, : ns
AOVLL EACLISTS=0and |5 ., o .
EACL:ACE=1 cYe
EACL:STS=1 and
EACL:ACE=1 2tove —20 -
ALE | EACL:STS=0 toye/2 - 20 —
= Address valid time t ax |ALE, AD[15:0] ns
(multiplexed) EACL:STS=1 -20 —
Valid address
= RDX{ time tavrL | RDX, A[23:0] EBM:NMS= 1 tcyc/2 - 20 — ns
(non-multiplexed)
EACL:ACE=0
t RDX, A[23:16] EENETIS=0 ki _
) . ns
_ AVRL EACL:ACE=1 St 12 20 .
Valid address EBM:NMS=0 CYC
= RDX time EACLACEDD
multiplexed : = _ _
( i ! t RDX, AD[15:0] EBM:NMS=0 oo
, : ns
ADVRL EACL:ACE=1 N .
EBM:NMS=0 cYe
Valid address
. . A[23:0], . _ w/o cycle
= Valid .data input tavDv AD[15:0] EBM:NMS= 1 — 2tcyc - 60 NS | xtension
(non-multiplexed)
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(Tp=—-40°C to +125°C, Vg = 3.0 to 4.5V, Vgg = 0.0 V, I04rive =

5mA, C| = 50pF)

Value
Parameter Symbol Pin Condition Unit Remarks
Min Max
EACL:STS=0 . ol - 20
CSn = WRKX time t WRX, WRLX,  |EBM:NMS=1 cve "
(non-multiplexed) CSLWL | WRHX, CSn EACL:STS=1 _ 20
EBM:NMS=1 cyc
EACL:ACE=0
— 3teye/2 - 20
CSn = WRX time t WRX, WRLX,  |EBM:NMS=0 cYe "
(multiplexed) CSLWL | WRHX, CSn EACL:ACE=1
EBM:NMS=0 - Stevef2 - 20
EACL:STS=1 20 - s
WRX = CSn time ) WRX, WRLX, EBM:NMS=1
(non-multiplexed) WHCSH | WRHX, CSn EACL:STS=0
EBM:NMS=1 tevc/2 - 20 - ns
WRX = CSn time WRX, WRLX, _ _
(multiplexed) fwHesH | WRHX, csn | EBMANMS=0 teve/2 =20 - ns
twicy
0.8*Vee
< twHH ———
ALE / \
- tavwi >
- tApvwiL > twiwH -
s
WRX (WRLX, WRHX) \ 0.2Vee /
- tesuwL > < twHcsH
CSn
~<tyHax
A[23:0] )’
A
tovwH <tyyHDXx>
/
AD[15:0] —Zk Address Write data

Refer to the Hardware Manual for detailed Timing Charts
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To satisfy the A/D conversion precision standard, the relationship between the external impedance and minimum sampling time must
be considered and then either the resistor value and operating frequency must be adjusted or the external impedance must be
decreased so that the sampling time (Tg,np) is longer than the minimum value. Usually, this value is set to 7t, where © = RC. If the

external input resistance (Rgyt) connected to the analog input is included, the sampling time is expressed as follows

Tsamp [Min] = 7 x (Rey + 2.6kQ) x C for 4.5 <AV, < 5.5
Tsamp [Min] =7 x (Rey; + 12.1kQ) x C for 3.0 <AV <4.5
If the sampling time cannot be sufficient, connect a capacitor of about 0.1 uF to the analog input pin

About the error
The accuracy gets worse as |AVRH - AVRL| becomes smaller.
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14.7 Alarm Comparator

(Tp = -40 °C to +125 °C, Vg = AV = 3.0V - 5.5V, Vgg = AVgg = 0V)

Value
Parameter Symbol Pin Unit Remarks
Min Typ Max
Alarm comparator
IA5ALMF - 25 45 pA |enabled in fast mode
(one channel)
Alarm comparator
Power supply current ASALMS AVee - 7 13 uA |enabled in slow mode
(one channel)
Alarm comparator
asALMH - - 5 MA | disabled
| -1 - +1 “A TA =25°C
ALARM pin input current ALIN
-3 - +3 LA Tpo=125°C
g%AgIZM pin input voltage VALIN 0 } AVee v
External low threshold 0.36 * AV¢c | 0.36 * AV
high->low transition VevTL(H->L) -0.25 -0.1 i v
External low threshold 0.36 * AV | 0.36 * AVee
low->high transition VEVTL(L>H) i +0.1 +0.25 v
INTREF =0
External high threshold V 0.78 * AVgc | 0.78 * AV ) Vv
high->low transition EVTH(H->L) -0.25 -0.1
External high threshold 0.78 * AVgc | 0.78 * AV
low->high fransition VEVTH(L>H) +0.1 +0.25 v
Internal low threshold ALARMO, }
high->low transition VIVTL(H-L) ALARM1 0.9 1.1 v
Internal low threshold
low->high transition ViviLe>H) - 1.3 1.55 v INTREF = 1
Internal high threshold
high->low transition VivTH(H->L) 2.2 24 ) v
Internal high threshold
low->high transition VIVTHL>H) - 26 2.85 v
Switching hysteresis Vhys 50 - 300 mV
. . tCOMPF - 0.1 1 us CMD =1 (fast)
Comparison time
tcomps - 1 10 us CMD = 0 (slow)
- Threshold levels
Slow/Fast mode transition tomd } 100 500 us specified above are not

time

guaranteed within this
time
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