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10. 1/0 Map
Address Ab%?g\i/si‘;?iron Register '3\(;}?%/ Resource Initial Value
000000~ (Reserved area) *
000001+ PDR1 Port 1 data register R/W Port 1 XXXXXXXXe
000002+ PDR2 Port 2 data register R/W Port 2 XXXXXXXXs
000003+ PDR3 Port 3 data register R/W Port 3 XXXXXXXXe
000004+ PDR4 Port 4 data register R/W Port 4 XXXXXXXXs
000005+ PDR5 Port 5 data register R/W Port 5 XXXXXXXXe
000006+ (Reserved area) *
OOO’[(;)].OH
000011+ DDR1 Port 1 direction data register R/W Port 1 000000008
000012+ DDR2 Port 2 direction data register R/W Port 2 000000008
000013+ DDR3 Port 3 direction data register R/W Port 3 000X0000s
000014+ DDR4 Port 4 direction data register R/W Port 4 XXX00000s
000015+ DDR5 Port 5 direction data register R/W Port 5 000000008
000016+ (Reserved area) *
OOOE)O].AH
00001B+ ADER Analog input permission register R/W 8/10-bit A/D 11111111e
converter
00001Cnto (Reserved area) *
000025+
000026+ SMR1 Serial mode register 1 R/W UART1 000000008
000027+ SCR1 Serial control register 1 R/W, W 000001008
000028+ SIDR1/ Serial input data register 1/ Serial output R, W XXXXXXXXe
SODR1 data register 1
000029+ SSR1 Serial status data register 1 R, RIW 000010008
00002AH (Reserved area) *
00002BH CDCR1 Communication prescaler control R/W UART1 0XXX0000s
register 1
00002Cnto (Reserved area) *
00002FH
000030~ ENIR DTP/ExternaI interrupt permission R/W DTP/ExternaI 000000008
register interrupt
000031+ EIRR DTI_:’/ExternaI interrupt permission R/W XXXXXXXXe
register
000032+ ELVR Detection level setting register R/W 000000008
000033+ R/W 000000008
000034+ ADCS A/D control status register R/W 8/10-bit A/D 000000008
000035 RW, W |converter 00000000s
000036+ ADCR A/D data register W, R XXXXXXXXs
000037x R 00101XXXs
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Address Ab%erg\i/si;?iron Register l\ql\?r?t%/ Resource Initial Value
000038+ (Reserved area) *
OOOt(;)SFH
000040~ PPGCO PPGO operation mode control register R/W, W |8/16-bit PPG timer 0/ 0X000XX1s
000041+ PPGC1 PPG1 operation mode control register R/W, W 1 0X000001s
000042+ PPGO1 PPGO/1 count clock selection register R/W 000000XXs
00004 3H (Reserved area) *
000044+ PPGC2 PPG2 operation mode control register R/W, W |8/16-bit PPG timer 2/ 0X000XX1s
000045+ PPGC3 PPG3 operation mode control register R/W, W 3 0X000001s
000046+ PPG23 PPG2/3 count clock selection register R/W 000000XXs
000047uto (Reserved area) *
00004FH
000050+ IPCPO Input capture data register O R 1_6-bit input/output XXXXXXXXe
000051+ timer XXXXXXXXe
000052+ IPCP1 Input capture data register 1 R XXXXXXXXe
000053+ XXXXXXXXs
000054+ ICS01 Input capture control status register R/W 000000008
000055+ ICS23 000000008
000056+ TCDT Timer counter data register R/W 000000008
000057+ 000000008
000058+ TCCS Timer counter control status register R/W 000000008
000059+ (Reserved area) *
00005AH IPCP2 Input capture data register 2 R 1_6-bit input/output XXXXXXXXe
00005B+ timer XXXXXXXXe
00005CH IPCP3 Input capture data register 3 R XXXXXXXXe
00005DH XXXXXXXXs
00005EH+to (Reserved area) *
000065+
000066+ TMCSRO |Timer control status register R/W 16-bit reload timer O 000000008
000067+ R/W XXXX0000s
000068+ TMCSR1 R/W 16-bit reload timer 1 000000008
000069+ R/W XXXX0000s
00006A+t0 (Reserved area) *
00006EH
00006FH ROMM ROM mirroring function selection register w ROM mirroring XXXXXXX1e
function selection
module
000070w (Reserved area) *
OOOE??FH
000080+ BVALR |Message buffer enabling register ‘ R/W ‘CAN controller 000000008
000081+ (Reserved area) *
000082+ | TREQR [Send request register | RW |CAN controller 00000000&
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Address Ab%erg\i/si;?iron Register l\j\?r?t(iz/ Resource Initial Value
0000BO+ ICROO Interrupt control register 00 R/W Interrupt controller 00000111s
0000B1+ ICRO1 Interrupt control register 01 00000111s
0000B2+ ICRO2 Interrupt control register 02 00000111s
0000B3+ ICRO3 Interrupt control register 03 00000111s
0000B4+ ICRO4 Interrupt control register 04 00000111s
0000B5+ ICRO5 Interrupt control register 05 00000111s
0000B6H ICRO6 Interrupt control register 06 00000111s
0000B7+ ICRO7 Interrupt control register 07 00000111s
0000B8H ICRO8 Interrupt control register 08 00000111s
0000B9H ICRO9 Interrupt control register 09 00000111s
0000BAH ICR10 Interrupt control register 10 00000111s
0000BBH ICR11 Interrupt control register 11 00000111s
0000BCH ICR12 Interrupt control register 12 00000111s
0000BDw+ ICR13 Interrupt control register 13 00000111s
0000BEH ICR14 Interrupt control register 14 000001118
0000BFH ICR15 Interrupt control register 15 00000111s
0000COH (Reserved area) *
OOOE)OFFH
O001FFOx PADRO Detection address setting register 0 R/W Address matching XXXXXXXXe
(low-order) detection function
001FF1n Detection address setting register 0 XXXXXXXXe
(middle-order)
001FF2n Detection address setting register 0 XXXXXXXXe
(high-order)
001FF3n PADR1 Detection address setting register 1 R/W XXXXXXXXs
(low-order)
001FF4+ Detection address setting register 1 XXXXXXXXe
(middle-order)
001FF5+ Detection address setting register 1 XXXXXXXXe
(high-order)
003900+ TMRO/ 16-bit timer register 0/16-bit reload R,W 16-bit reload timer O XXXXXXXXB
003901, | 'MRLRO |register XXXXXXX X
003902+ TMR1/ 16-bit timer register 1/16-bit reload R,W 16-bit reload timer 1 XXXXXXXXB
003903 | 'MRLRL |register XXXXXXX X
003904+ (Reserved area) *
003t900FH

Document Number: 002-07765 Rev. *A

Page 17 of 81




MB90387/387S/F387/F387S

&% CYPRESS MBIOVA95G
s> EMBEDDED IN TOMORROW

Address Ab%erg\i/si;?iron Register l\j\?r?t(iz/ Resource Initial Value
003C38H, DLCR4 DLC register 4 R/W CAN controller XXXXXXX Xz,
003C39H XXXXXXXXs
003C3AH, DLCR5 DLC register 5 R/W XXXXXXXXs,
003C3Bw XXXXXXXXs
003C3Ch, DLCR6 DLC register 6 R/W XXXXXXXXs,
003C3Dn XXXXXXXXs
003C3EH, DLCR7 DLC register 7 R/W XXXXXXXXs,
003C3F+x XXXXXXXXs
003C40n DTRO Data register 0 R/W XXXXXXXXs
003tC?47H XXXXt)c()XXXB
003C48n DTR1 Data register 1 R/W XXXXXXXXs
003tC?4FH XXXX'[)(()XXXB
003C50+ DTR2 Data register 2 R/W XXXXXXXXs
003?57»4 XXXX'[)(()XXXB
003C58H DTR3 Data register 3 R/W XXXXXXXXe
003E305FH XXXXt)c()XXXB
003C60H DTR4 Data register 4 R/W XXXXXXXXe
003t((2)67H XXXXt)(()XXXB
003C68H DTR5 Data register 5 R/W XXXXXXXXs
OO3E?6FH XXXXt)(()XXXB
003C70n DTR6 Data register 6 R/W XXXXXXXXs
003tC?77H XXXXt)c()XXXB
003C78n DTR7 Data register 7 R/W XXXXXXXXs
OOStC(I)?FH XXXX'[)(()XXXB
003C80x (Reserved area) *

OOSEJFFH

003DO00w, CSR Control status register R/W, R |CAN controller 0XXXX001e,
003DO01H 00XXX000s
003D02+ LEIR Last event display register R/W 000XX000s
003DO03H (Reserved area) *

003D04+, RTEC Send/receive error counter R CAN controller 00000000,
003D05w 000000008
003DO06H, BTR Bit timing register R/W 111111118,
003DO07H X1111111s
003D08H IDER IDE register R/W XXXXXXXXs
003D09H (Reserved area) *

003D0A+ | TRTRR |Send RTR register | RW  [CAN controller 00000000
003DO0BH (Reserved area) *

003DO0CH RFWTR |Remote frame receive wait register | R/W ICAN controller XXXXXXXXe
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11. Interrupt Sources, Interrupt Vectors, And Interrupt Control Registers
EI2OS Interrupt Vector Interrupt Control Register o
Interrupt Source ; Priority*3
g Readiness | Number Address ICR Address Y
Reset X #08 | 08n FFFFDCH - - High
INT 9 instruction X #09 | O9n FFFFD8H - - 0
Exceptional treatment X #10 | OAw FFFFD4n - -
CAN controller reception completed ’ #11 | OBH FFFFDOH ICROO 0000B0Ow**
(RX)
CAN controller transmission #12 | OCn FFFFCCH
completed (TX) / Node status
transition (NS)
Reserved X #13 | ODw FFFFC8H ICRO1 0000B1H
Reserved X #14 | OEn FFFFC4n
CAN wakeup A #15 | OFu FFFFCOH ICR02 0000B2+*!
Time-base timer X #16 | 10m FFFFBCH
16-bit reload timer O A #17 | 11w FFFFB8H ICRO3 0000B3n**
8/10-bit A/D converter A #18 | 12w FFFFB4+
16-bit free-run timer overflow A #19 | 13w FFFFBO~ ICR0O4 0000B4+**
Reserved X #20 | 14w FFFFACH
Reserved X #21 | 15w FFFFA8H ICRO5 0000B5H*!
PPG timer chO, chl underflow #22 | 16w FFFFA4H
Input capture O-input A #23 | 17w FFFFAOH ICRO6 0000B6+**
External interrupt (INT4/INT5) A #24 | 18n FFFFICH
Input capture 1-input A #25 | 194 FFFF98H ICRO7 0000B7+*?
PPG timer ch2, ch3 underflow ’ #26 | 1AH FFFF94+
External interrupt (INT6/INT7) A #27 | 1Bn FFFF90H ICRO8 0000B8H*!
Watch timer A #28 | 1Cw FFFF8CH
Reserved X #29 | 1Dw FFFF88H ICR0O9 0000B9H*!
Input capture 2-input ’ #30 | 1E~ FFFF84n
Input capture 3-input
Reserved X #31 | 1Fu FFFF80H ICR10 0000BAH*!
Reserved X #32 | 20m FFFF7CH
Reserved X #33 | 21 FFFF78n ICR11 0000BBH**
Reserved X #34 | 22n FFFF74n
Reserved X #35 | 23w FFFF70m ICR12 0000BCH** \2
16-bit reload timer 1 O #36 | 24n FFFF6CH Low
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12.4 16-bit Input/Output Timer

The 16-bit input/output timer is a compound module composed of 16-bit free-run timer, (1 unit) and input capture (2 units, 4 input pins).
The timer, using the 16-bit free-run timer as a basis, enables measurement of clock cycle of an input signal and its pulse width.

Configuration of 16-bit Input/Output Timer

The 16-bit input/output timer is composed of the following modules:
m 16-bit free-run timer (1 unit)

m Input capture (2 units, 2 input pins per unit)

Functions of 16-bit Input/Output Timer

Functions of 16-bit Free-run Timer

The 16-bit free-run timer is composed of 16-bit up counter, timer counter control status register, and prescaler. The 16-bit up counter
increments in synchronization with dividing ratio of machine clock.

m Count clock is set among four types of machine clock dividing rates.
m Generation of interrupt is allowed by counter value overflow.
m Activation of expanded intelligent I/O service (EI?0OS) is allowed by interrupt generation.

m Counter value of 16-bit free-run timer is cleared to “0000+" by either resetting or software-clearing with timer count clear bit (TCCS:
CLR).

m Counter value of 16-bit free-run timer is output to input capture, which is available as base time for capture operation.

Functions of Input Capture

The input capture, upon detecting an edge of a signal input to the input pin from external device, stores a counter value of 16-bit free-
run timer at the time of detection into the input capture data register. The function includes the input capture data registers corre-
sponding to four input pins, input capture control status register, and edge detection circuit.

m Rising edge, falling edge, and both edges are selectable for detection.
m Generating interrupt on CPU is allowed by detecting an edge of input signal.
m Expanded intelligent 1/O service (EI?OS) is activated by interrupt generation.

m The four input capture input pins and input capture data registers allows monitoring of a maximum of four events.

16-bit Input/Output Timer Block Diagram

Internal data bus

/  Special- | 16-bit free-run
\ purpose bus timer

Input capture
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Input Capture Block Diagram

) S N
Edge detection : 16-bit free-run timer :
....... circuit
IN :
Pin ; Tl »| Input capture data register 3 (IPCP3) —N
IN2 { :
Pin ; _T_ _L : > Input capture data register 2 (IPCP2) \l—\//\
I

Input capture control / N
status register ICP1|ICPO|ICE1|ICEQ EG11|[EG10/EGO1 EGOO\, Y
(ICS23)

E \
I:: Input capture
——|:>_<> interrupt request

,—D_O/

SNq erep [eusaiu|

Input capture control ¥ N
(ICS01) T 1
CoTTTry . 2
INT v 2
Pin —> [ | I > Input capture data register 1 (IPCP1) K —— 1
INO_ !
pin > [ | > Input capture data register 0 (IPCP0) { —
Edge detection
circuit
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16-bit Reload Timer Block Diagram

Internal data bus

T TMRLR @

16-bit reload register
J Reload signal 5;'3%?
circuit
TMR T A A A
16-bit timer register UF
A
Count clock generation | CLK
circuit
. : Gate
Machine . Valid o
clock _'.Prescalergé INPUt | clock |e Wait signal
o decision ]
: : circuit § Output control Output.to internal
Clean i ; circuit perlpheral
: N T functions
Internal
clock CLK : Output signal
Input Dl i
p > L .| generation .
. . Clock s o Pin
Pin > control s circuit
A selector| y
TIN circuit | . S S TOT
xternal clock  Aggject !
3 2 signal Operation control
circuit generation
Select function circuit
[ I_ [ v + 1
)| — | — | — | — [csti|csLofmon2 MOD1|MOD0 OUTE|OUTL|RELD|INTE| UF |CNTE| TRG
Timer control status register (TMCSR)
Interrupt request
output
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CYPRESS

MB90387/387S/F387/F387S
MB90V495G

“H” level side data bus

AN

“L” level side data bus

PPGO reload
register

PPGO operation mode control
register (PPGCO)

¢

*

: Undefined

Reserved: Reserved bit
HCLK

;Qﬁ_'OPRLLO .........
: Re-
| (" level side) || (“L" level side) | |[PENO| — | PEO|PIEO|PUFO| — | — |semved
: | A
{ Y
PPGO temporary v R Interrupt
buffer 0(PRLBHO) request output*
{ } S Q
Select 2 Operation mode
Reload register signal control signal
L/H selector \ )
! ) o1« PPG1 underflow
Count start ‘ﬁ(‘i < 5|« PPGO underflow
value eloa y Clear (To PPG1)
Pulse selector
PPGO down counter Und;erflow
(PCNTO) |
Y \/
CLK PPGO : :
: Re. |output latch “"{ /— Pin
. versed .
PPGO
) ] PPG output control circuit
Time-base timer output_ |
_ (512/HCLK)
Peripheral clock (1/¢) —°
Peripheral clock (2/9) —1°
Peripheral clock (4/ ——° Count clock
Pe_nﬁheral clock (8/9) —o lect
Peripheral clock (16/¢) ——o selector
A
3
Select signal
> PCS2|PCS1|PCS0|PCM2|PCM1|PCMO| — —
PPGO/1 count clock selection register (PPGO01)

: Oscillation clock frequency
: Machine clock frequency

. Interrupt output of 8/16-bit PPG timer 0 is incorporated into one by the OR circuit against
interrupt output of 8/16-bit PPG timer 1.
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DTP/External Interrupt/CAN Wakeup Block Diagram

SNq erep [eusaiu|

Detection level setting register (ELVR)

( ) LB7|LA7|LB6|LA6|LB5|LA5| LB4(LA4| |sdveclsered SES@LS&@LS&@ sened LBO|LAO
[ J [ J [ J [
j_ Y
N o _)Level/edge
r— n selector
INT7
-
7 !
N[ _)Level/edge
— [Pin selector
INT6
-
7 !
N Level/edge
= PN selector
INT5
-
e , e ,
N[ |Levelledge N pinl_»| Level/edge
= |Pin selector " selector
INT4 RX
- -
DTP/external interrupt input
detection circuit Y v v v .
,\ER7ER6 ERs|ERalFe: | Re- | Re- T DTP/externalinterrupt
l/ 5 servedservedserve cause register (EIRR)
Interrupt | Interrupt
request signal | :D—O request signal
l |
'\ EN7|ENG|ENS|EN4|,Be: | Fe- | Be- [ENQ DTP/external interrupt

permission register (ENIR)
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12.12 CAN Controller

The Controller Area Network (CAN) is a serial communication protocol compliant with CANVer2.0A and Ver2.0B. The
protocol allows data transmission and reception in both standard frame format and expanded frame format.

Features of CAN Controller

m CAN controller format is compliant with CANVer2.0A and Ver2.0B.

m The protocol allows data transmission and reception in standard frame format and expanded frame format.
m Automatic transmission of data frame by remote frame reception is allowed.

m Baud rate ranges from 10 kbps to 1 Mbps (with 16-MHz machine clock).

Table 12-5. Data Transmission Baud Rate

Machine Clock Baud Rate (Max)
16 MHz 1 Mbps
12 MHz 1 Mbps
8 MHz 1 Mbps
4 MHz 500 kbps
2 MHz 250 kbps

m Provided with 8 transmission/reception message buffers.

m Transmission/reception is allowed at ID 11 bit in standard format, and at ID 29 bit in expanded frame format.
m Specifying 0 byte to 8 bytes is allowed in message data.

m Multi-level message buffer configuration is allowed.

m CAN controller has two built-in acceptance masks. Mask settings are independently allowed for the two acceptance masks on
reception IDs.

m The two acceptance masks allow reception in standard frame format and expanded frame format.

m For types of masking, all-bit comparison, all-bit masking, and partial masking with acceptance mask register 0/1, are specifiable.
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13.4.4 UART Timing

(Vcc=45V1t05.5V, Vss=0.0V, Ta=-40 °C to +105 °C)

Value
Parameter Symbol | Pin Name Conditions : Unit | Remarks
Min Max
Serial clock cycle time tscve SCK1 Internal shift clock 4 tcp* - ns
SCK 4 — SOT delay time tstov Sck1, |modeoutputpinis: CL ™ g, 480 | ns
=80 pF+1TTL.

SOT1
Valid SIN — SCK T tvsh | SCK1, SIN1 100 - ns
SCK T — valid SIN hold time tsHix SCK1, SIN1 60 - ns
Serial clock “H” pulse width tshHsL SCK1 External shift clock 2 tep* - ns

; e - mode output pin is: CL " ~

Serial clock “L” pulse width tsLsH SCK1 — 80 pF+1TTL. 2 tep ns
SCK | — SOT delay time tsLov SCK1, - 150 ns

SOT1
Valid SIN - SCK 1 tivsH SCK1, SIN1 60 - ns
SCK T — valid SIN hold time tsix | SCK1, SIN1 60 - ns

*: Refer to Clock Timing ratings for tce (internal operation clock cycle time).

Notes:

m AC Characteristics in CLK synchronous mode.

m C. is a load capacitance value on pins for testing.
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e Internal shift clock mode

| tscve |
SCK 57V
0.8V / 0.8V
tsLOV—»|

fo.4V

SOT L0.8V
a—1IVSH tSHIX

><‘ 0.8 Vcc 0.8 Vccj§<

SIN k0.2 Vcc 0.2 Vcco

e External shift clock mode

| tSLSH | tSHSL:
SCK £ 0.8 Vcc % 0.8 Vce
0.2 Vce 0.2 Vcc \

—tSLOV—»
><L 2.4V ><
SoT £ 0.8V
tivsH tSHIX
0.8 Vce 0.8 Vcc 3><

SIN 0.2 Vce 0.2 Vce 4

13.4.5 Timer Input Timing
(Vecc=45Vt05.5V,Vss=0.0V, Ta=-40 °C to +105 °C)
) . Value )
Parameter Symbol Pin Name Conditions : Unit | Remarks
Min Max
Input pulse width trwH TINO, TIN1 - 4 tcp* - ns
trwe INO to IN3

*: Refer to Clock Timing ratings for tce (internal operation clock cycle time).
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13.6 Definition of A/D Converter Terms
Resolution: Analog variation that is recognized by an A/D converter.

Linear error: Deviation between a line across zero-transition line (“00 0000 00 0 0” «——"00 0000 0001")
and full-scale transition line (“11 1111 11 1 0" «— “11 1111 1111") and actual conversion characteristics.

Differential linear error:  Deviation of input voltage, which is required for changing output code by 1 LSB, from an ideal value.

Total error: Difference between an actual value and an ideal value. A total error includes zero transition error, full-
scale transition error, and linear error.

Total error

3FFH - ;-

Actual conversion | :
3FEH + |_i15L8B

characteristics

h
—»:
'

3FDH 1 mTeees '
5 5 | {1 LSBx (N—1)+0.5LSB}
o ~ ... ' o
= e ' h
3 — :
T 0041 : VNT
=) ; ; (Actually-measured value)
O ooznt+ - |

: ~— Actual conversion
00241 " oo : characteristics
. [ ldeal characteristics
00TH "'

> ~—05LSB

AVss ) AVR
Analog input

Vnr—{1LSB x (N-1)+0.5LSB}

Total error of digital output “N” = 1LSB

[LSB]

1LSB = (Ideal val ARZAS v
= (Ideal value) —1oma

Vor (Ideal value) = AVss + 0.5 LSB [V]

Vest (Ideal value) = AVR - 1.5 LSB [V]

Vnt: A voltage at which digital output transits from (N-1)+ to Nw.

(Continued)
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(Continued)
Linear error Differential linear error
3FFH T Actual ) Ideal characteristics
ctual conversion
characteristics
3FEH T {1LSB x (N-1) T (N+1)H - Actual conversion 1---- ‘ X
+Vor} characteristics ' :
3FDH 1~ 1~ VFST (actual l i ;
= . Mmeasurement -+ i '
=] S ' '
=3 —— . value) o Nt N [ 1
5 — : : 5 : i
o H E VNT (actual o . i
8 004+ ki measurement value) @G , :
S [ S : | VN+)T
a 003H - N , _~=—— Actual conversion a (N= 1) 4 S [ i (actual measurement
characteristics : A value)
o i ! VNT
002H - [ BN deal characteristi ; | (actual measurement value)
E : eal charactenisiics (N - 2)n . ______m==— Actual conversion
001H - - - ' characteristics
Vor (actual measurement value)
AVss ) AVR AVss . AVR
Analog input Analog input
] o Vnt = {1 LSB x (N —1) + Vor} [LSE]
Linear error of digital output N = )
) o o V(N+1)T— VNt
Differential linear error of digital outputN= ——— g~ -1LSB [LSB]
Vrst — Vor v
1LSB= — 1022
Vor: Voltage at which digital output transits from “000+” to “001n.”
Vest: Voltage at which digital output transits from “3FEx" to “3FFn.”
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13.7 Notes on A/D Converter Section
Use the device with external circuits of the following output impedance for analog inputs:

Recommended output impedance of external circuits are: Approx. 3.9 kQ or lower (4.5 V < AVcc < 5.5 V) (sampling period=2.00 us
at 16 MHz machine clock), Approx. 11 kQ or lower (4.0 V < AVcc < 4.5 V) (sampling period=8.0 us at 16 MHz machine clock).

If an external capacitor is used, in consideration of the effect by tap capacitance caused by external capacitors and on-chip capacitors,
capacitance of the external one is recommended to be several thousand times as high as internal capacitor.

If output impedance of an external circuit is too high, a sampling period for an analog voltage may be insufficient.

¢ Analog input circuit model

R
Analog input
D— \/ \/ \/ Comparator
—_——c
777
MB90F387/S, MB90387/S
45V < AVce £ 55V R =2.35kQ, C=36.4pF
40V < AVec <45V R = 16.4 kQ, C = 36.4 pF

Note: Use the values in the figure only as a guideline.

About errors
As [AVR-AVss] become smaller, values of relative errors grow larger.

13.8 Flash Memory Program/Erase Characteristics

. Value .
Parameter Conditions - Unit Remarks
Min Typ Max

Sector erase time Ta=+25°C - 1 15 S Excludes 0O0H programming

Vec=5.0V prior to erasure
Chip erase time - 4 - s Excludes 00H programming

prior to erasure

Word (16-bit width) - 16 3,600 us  |Except for the over head time of
programming time the system
Program/Erase cycle - 10,000 - - cycle
Flash Data Retention Time Average 20 - - Year |*

Ta=+85°C

*: This value comes from the technology qualification (using Arrhenius equation to translate high temperature measurements into
normalized value at + 85 °C).
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14. Example Characteristics

MB90F387
lcc — Vee
Ta=+25 °C, In external clock operation
f = Internal operating frequency
30
25 f=16 MHz
20
E 15 f=10 MHz _|
Q
9 f=8MHz
10
f=4MHz
5
f=2MHz
0
25 35 45 55 6.5
Vee (V)
lccs — Vee
Ta=+25 °C, In external clock operation
f = Internal operating frequency
10
8 f=16 MHz 7
<
T 6
0 f=10 MHz
[&] 4 —]
kS f=8MHz
2 f=4MHz _|
f=2MHz
0
25 35 4.5 5.5 6.5
Vec (V)
lccL — Vee
Ta=+25 °C, In external clock operation
f = Internal operating frequency
350
300 f=8kHz —
250
i 200
=
8 150
100
50
0
3 4 5 6 7
Vee (V)

(Continued)
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lccLs — Vee
Ta=+25 °C, In external clock operation
f = Internal operating frequency
15
14
13
12
11
10
<_5L 9 f=8kHz
= 8
a7
8 6
5
4
3
2
1
0
3 4 5 6 7
Vce (V)
lcct — Vee
Ta=+25 °C, In external clock operation
f = Internal operating frequency
10
9
8 f=8kHz —
7
< 6
=
- 5
(6]
S 4
3
2
1
0
3 4 5 6 7
Vce (V)
lcen — Vee
Stopping, Ta=+25 °C
30
25
< 20
2
5 15
kS
10
5
0
2 3 4 5 6 7
Vee (V)

(Continued)
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lcc — Vee

Ta =+25 °C, In external clock operation
f = Internal operating frequency

25
20 f=16 MHz
= 15
E f=10 MHz
3 10 f=8MHz |
5 f=4MHz
f=2MHz
0
25 3 35 4.5 5 55 6 6.5 7
Vce (V)
lccs — Ve
Ta =+25 °C, In external clock operation
f = Internal operating frequency
9
8 f=16 MHZ ]
7
6
< f=10 MHz
€ 5
2 4 f=8 MHz
O
= 3
o f=4MHz
1 f=2MHz
0
25 35 45 55 6.5
Vee (V)
lccL — Vee
Ta =+25 °C, In external clock operation
f = Internal operating frequency
100
90
80
70
= 60
< f=8kHz
2 50
o]
o 40
30
20
10
0
3 4 5
Vee (V)
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16. Package Dimension

n
R

HAAAH

ARARRRARRARS

. P
18
Q

BOTTOM VIEW

14X
[AJo.20[cTA

o

EIMEEC) @ RECIEO)
A

TOP VIEW

/—SEE DETAIL A |
|

"1 L o[ ]
PNE _(/ 0.25 A1 1 o - b _—|
L1 — A
- SECTION A-A'
SIDE VIEW DETAIL A
DIMENSIONS NOTES
SYMBOL
MIN. [NOM. | MAX. 1. ALL DIMENSIONS ARE IN MILLIMETERS.
A — [ — [170 /A\DATUM PLANE H IS LOCATED AT THE BOTTOM OF THE MOLD PARTING
A 000 | — | 020 LINE COINCIDENT WITH WHERE THE LEAD EXITS THE BODY.
b 015 | — | o027 /A\DATUMS A-B AND D TO BE DETERMINED AT DATUM PLANE H.
. 005 | — T o020 /A\TO BE DETERMINED AT SEATING PLANE C.
S /A\DIMENSIONS D1 AND E1 DO NOT INCLUDE MOLD PROTRUSION,
9.00 BSC ALLOWABLE PROTRUSION IS 0.25mm PRE SIDE.
D1 7.00 BSC DIMENSIONS D1 AND E1 INCLUDE MOLD MISMATCH AND ARE DETERMINED
. 050 BSC AT DATUM PLANE H.
9.00 BSC /B\DETAILS OF PIN 1 IDENTIFIER ARE OPTIONAL BUT MUST BE LOCATED
> 00 BSC WITHIN THE ZONE INDICATED.
L 045 T 000 [ 075 /A\REGARDLESS OF THE RELATIVE SIZE OF THE UPPER AND LOWER BODY
: : : SECTIONS. DIMENSIONS D1 AND E1 ARE DETERMINED AT THE LARGEST

L1 0.30 | 0.50 | 0.70 FEATURE OF THE BODY EXCLUSIVE OF MOLD FLASH AND GATE BURRS.
0 o | — | & BUT INCLUDING ANY MISMATCH BETWEEN THE UPPER AND LOWER

SECTIONS OF THE MOLDER BODY.

&DIMENSION b DOES NOT INCLUDE DAMBER PROTRUSION. THE DAMBAR
PROTRUSION ) SHALL NOT CAUSE THE LEAD WIDTH TO EXCEED b
MAXIMUM BY MORE THAN 0.08mm. DAMBAR CANNOT BE LOCATED ON
THE LOWER RADIUS OR THE LEAD FOOT.

&THESE DIMENSIONS APPLY TO THE FLAT SECTION OF THE LEAD
BETWEEN 0.10mm AND 0.25mm FROM THE LEAD TIP.

A1 1S DEFINED AS THE DISTANCE FROM THE SEATING PLANE TO
THE LOWEST POINT OF THE PACKAGE BODY.

002-13731 **

PACKAGE OUTLINE, 48 LEAD LQFP
7.0X7.0X1.7 MM LQA048 REV**
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