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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.

Applications of "Embedded -
Microcontrollers"

Obsolete

FR81S

32-Bit Single-Core

80MHz

CANbus, CSIO, I2C, LINbus, SPI, UART/USART
DMA, LVD, POR, PWM, WDT
76

832KB (832K x 8)

FLASH

64K x 8

104K x 8

2.7V ~ 5.5V

A/D 37x12b; D/A 2x8b
External

-40°C ~ 105°C (TA)
Surface Mount

100-LQFP

100-LQFP (14x14)
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=== CYPRESS MB91520 Series
. . I
Pin no. Nzlr:e Polarity cirl(?uit8 Function*’
64 | 80 | 100 | 120 | 144 | 176 types
P032 - General-purpose |/O port
AO*j 25 * - External bus/Address bit4 output (0)
5777 97 | 12| 15 | 19 | SCS43_1 - A Serial chip select 43 output (1)
PPG30_0 - PPG ch.30 output (0)
TOT3_0 - Reload timer ch.3 output (0)
RTO2_1 - Waveform generator ch.2 output pin (1)
P033 - General-purpose /O port
A05 "™ .
“4, %5 - External bus/Address bit5 output (0)
) ) ) . PPG31_0 - PPG ch.31 output (0)
6 8 10 13 161 20 ICU3_3 - A Input capture ch.3 input (3)
TIN4_O - Reload timer ch.4 event input (0)
RTO1_1 - Waveform generator ch.1 output pin (1)
SCK3_2 - Multi-function serial ch.3 clock I/0 (2)
P034 - General-purpose |/O port
A0B > .
“4, %5 - External bus/Address bit6 output (0)
OCU11_1 - Output compare ch.11 output (1)
779" | 11T 14T 17 | 21 | IcU2_3 - A Input capture ch.2 input (3)
TIN5 0 - Reload timer ch.5 event input (0)
RTOO_1 - Waveform generator ch.0 output pin (1)
SOT3 2 ) Multi-function serial ch.3 serial data output
2)
P150 - General-purpose 1/O port
SOT8_0/ Multi-function serial ch.8 serial data output
SDA8 i (0)/ 1°C bus serial data 1/0
- - 12 | 15 | 18 | 22 | OCU10_1 - F Output compare ch.10 output (1)
TRG6_0 - PPG trigger 6 input (0)
ICU1_3 - Input capture ch.1 input (3)
TING_O - Reload timer ch.6 event input (0)
P151 - General-purpose /O port
SCK8_0/ Multi-function serial ch.8 clock 1/0 (0)/
scLe ™ i I°C bus serial clock I/0
OCU9 1 - Output compare ch.9 output (1)
87| 19| 13 | 16 | 19 | 23 | TRG7_0 - F PPG trigger 7 input (0)
ICUO_3 - Input capture ch.0 input (3)
TIN7_O - Reload timer ch.7 event input (0)
ZINO_2 - U/D counter ch.0 ZIN input (2)
DTTI_1 - Waveform generator ch.1 input pin (1)
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Pin no. Nzir'r:e Polarity ci:'ltglits Function*’
64 | 80 | 100 | 120 | 144 | 176 types
PO11 - General-purpose |/O port
WOT - RTC output signal
D25 2 ; External bus data bit25 /O
63 | 79 | 19 - - - -
- T | 99 + | 140 | 171 | SOT2_1 A Multi-function serial ch.2 serial data output
* ] (1)
TI?'AQOXO - TIOA output of Base timer ch.0 (0)
INT3_1 - INT3 External interrupt input (1)
P012 - General-purpose |/O port
- - - - 141 | 172 D26 - A External bus data bit26 1/0
TIOBO_O - TIOB input of Base timer ch.0 (0)
P167 - General-purpose /O port
I S L PPG35_1 - A PPG ch.35 output (1)
P013 - General-purpose |/O port
- - - - 142 | 174 D27 - A External bus data bit27 1/0
TIOA1_0 - TIOA I/O of Base timer ch.1 (0)
P014 - General-purpose |/O port
- - - - 143 | 175 D28 - A External bus data bit28 1/0
TIOB1_0 - TIOB input of Base timer ch.1 (0)
18 | 23| 28 | 34 | 40 | 50 AVCCH i i ﬁzs;og power supply for AD/DA convertor
39 |47 | 58 | 68 | 84 | 103| AvcCo i i ﬁx;f::)og power supply for AD/DA convertor

Upper limit reference voltage for AD

20 | 25| 30 36 | 42 | 52 AVRH1 - - .
convertor unit1

Upper limit reference voltage for AD

38 | 46 | 57 67 | 83 | 102 | AVRHO - - ,
convertor unitOQ

AVSS1/ GND for AD/DA convertor unit1
21| 26 | 31 37 | 43 | 53 - - Lower limit reference voltage for AD
AVRLA1 .
convertor unit1

AVSSO0/ GND for AD/DA convertor unitO

37 |45 | 56 | 66 | 82 | 101 AVRLO - - tco)\:]v\?;:ticr:itj:]ei;:grence voltage for AD
60 | 74| 93 | 110 | 130 | 158 C - - External capacity connection output
- |20 25 | 30 | 36 | 44
32 40| 50 | 60 | 72 | 88
“ 111 76 | 91 | 109 | 133 VCC - - +5.0V power supply
64 | 80 | 100 | 120 | 144 | 176
1 1 1 1 1 1
- |21 26 | 31 | 37 | 45
33 |41 | 51 61 | 73 | 89
VSS - - GND

- |60 75 | 90 | 108 | 132

556 169 | 85 | 101|120 | 148

59 | 73 | 92 | 109 | 129 | 157
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4. 1/0 Circuit Type

MB91520 Series

Type Circuit Remarks
|7 Pull-up control
|_ Digital output
'Z'_:> *General-purpose I/O port
A 9 |— Digital output 'OUtpUt 4mA
*Pull-up resistor control 50kQ
*Automotive input
B' >u Automotive input
Standby control
|— Pull-up control
|_ Digital output
= *Analog input, General-purpose I/O port
J |_D\gital output .Output 4mA
B *Pull-up resistor control 50kQ
*Automotive input
.Aulomonve input
Standby control
oo *DAC output, General-purpose 1/O port
l_qu\(aI outout 'OUtpUt 4mA
C *Pull-up resistor control 50kQ
*Automotive input
.Aulomo(ive input
Standbv control
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Address offset value / Register name
Address Block
+0 +1 +2 +3
ICSELO [R/W] B,H,W|ICSEL1 [R/W] B,H,W|ICSEL2 [R/W] B,H,W|ICSEL3 [R/W] B,H,W
0004004
————— 000 -----000 -=--=-0 --==-=-0
000404 . ICSELS [R/W] B,H,W|ICSEL6 [R/W] B,H,W|ICSEL7 [R/W] B,HW
L — 000 ----0000 ---0000
ICSEL10 [R/W] ICSEL11 [R/W]
000408, ICSELS8 [R/W] B,H,W|ICSEL9 [R/W] B,HW B.HW B.HW
""" 00 —00 —----00 -----000
DMA request
ICSEL13 [R/W] ICSEL14 [R/W] ICSEL15 [R/W] generation and
0004OCH —_— B,H,W B,H,W B,H,W clear
—————— 00 --—----00 ------00
ICSEL16 [R/W] ICSEL17 [R/W] ICSEL18 [R/W] ICSEL19 [R/W]
000410~ B,HW B,HW B,HW B,HW
--0000 | @ - 00 ---00000 | = - 000
ICSEL20 [R/W] ICSEL21 [R/W] ICSEL22 [R/W] ICSEL23 [R/W]
0004144 B,HW B,HW B,HW B,H,wW
----- 000 ------00 ------00 ------00
000418 IRPROH [R] B,HW | IRPROL [R] B,HW | IRPR1H [R] B,H,W | IRPR1L[R] B,HW
A 00------ 00------ 00------ 00-----
IRPR3H [R] B,HW | IRPR3L [R] B,H,W
00041Cw 000000-- 000000--
000420 IRPR4H [R] B,HW | IRPR4L [R] B,H,W | IRPR5H [R] B,H,W | IRPRS5L [R] B,HW
" 0000---- 0000---- 0000---- 000-----
000424 IRPR6H [R] B,HW | IRPR6L [R] B,HW | IRPR7H [R] B,HW | IRPR7L[R] B,HW
H --00---- 0000---- -0-00-—- | e 00 Interrupt Request
IRPR8H [R] B,HW | IRPRSL [R] B,HW | IRPR9H [R] B,H,W | IRPROL [R] B,HW Batch Reading
OOO428H [ ] st [ ] st [ ] bl [ ] bl Reg|ster
--0----- -00----- -0--—--- -0------
IRPR10H [R] B,H,W | IRPR10L [R] B,H,W | IRPR11H [R] B,H,W | IRPR11L [R] B,H.W
00042CH
-0------ -0------ 0------- 0-------
000430 IRPR12H [R] B,H,W | IRPR12L [R] B,H,W | IRPR13H [R] B,H,W | IRPR13L [R] B,H,W
H --0000-- —--00-- 00---—-- 00—
000434 IRPR14H [R] B,H,W | IRPR14L [R] B,H,W | IRPR15H [R] B,H,W | IRPR15L [R] B,H,W
A 00000000 00000000 000----- 0000000-
ICSEL24 [R/W] ICSEL25 [R/W] ICSEL26 [R/W] ICSEL27 [R/W] DMA request
0004384 B,H,W B,HW B,H,W B,HW generation and
------ 00 ---00000 —---0 -0 clear
00043Cq — — — — Reserved [S]
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Address offset value / Register name
Address Block
+0 +1 +2 +3
000FDOx IPCP4 [R] W
XXOXXK XXXXXXXK XXXXKXXXX XXXXXXKX
000FD4 IPCP5 [R] W Input
A XXXXKKXK XXXXXXXK XXXXKXXX XXXXXXXX Capture 4,5
32-bit ICU
LSYNST IRWT | caus [R/W] B,H,W
000FD8x — — B,H,W 00000000
00000000
IPCP6 [R] W
000FDCH XXX XXXXXXXK XXXXKXXK XXXXXXXX |
t
IPCP7 [R] W npu
000FEDH XXX XIHXKXXXK XHXXXXHXK XXXXKKXXXK %angftrTCSJ
-DI
ICS67 [RIW] B,H,W
000FEA4: - - - 00000000
IPCP8 [R] W
000FES8H
XXKXK XXXXXXXK XXXXKXXXX XXXXXXXKX
Input
IPCP9 [R] W
000FECH XXXXXXXX XXXXXXXX XOHOOHXHXXK XXXXXXXX %azp:)‘:: T(i']g
ICS89 [R/W] B,H,W
000FFOx - - - 00000000
000FF4 MSCY8 [R] H,W Input
: XXXXHXXXX XXXXXXXK XHXXXXXXX XXXXXXXX Capture 8,9
32-bit ICU
000FFS MSCY9 [R] H,W Cycle
. XXXXXKXK XXXXXXXK XXXXKXXX XXXXXXXX measurement
data register 89
Cycle and pulse
00OFFC _ _ MSCH89 [R] B,H,W MSCI;‘?'QV[VR/W ] width
H 00000000 U measurement
------ 00
control 89
001000, | SACR [RWI B,HW | PICD [RW] B,HW _ . Clock Control
------- 0 —--0011
001004y
to — — — — Reserved
00112CH
CRCCR [R/W] B,H,W
0011304 — — — 0000000
CRCINIT [R/W] B,H,W
001134 11111111 11111111 11111111 11111111 CRC calculation
001138 CRCIN [R/W] B,HW unit
H 00000000 00000000 00000000 00000000
CRCR [R] B,H,W
00113Cx 11111111 11111111 11111111 11111111
0011404
to — — — — Reserved
0011FCy
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Address offset value / Register name

Address Block
+0 +1 +2 +3
SCRO/(IBCRO)RW]|  SMRO[R/W] SSRO[RW]  |ESCRO/(IBSRO)R/W
0017504 B.H,W B,HW B,H,W 1BHW
0--00000 000-00-0 0-000011 00000000
001754 — /(RDR10/(TDR10))[R/W/] B,H,W RDRO0/(TDROO)[R/W] B,H,W
U S 0 00000000 Multi-UARTO
001758 SACSRO[R/W] B,H,W STMRO[R] B,H,W [1: Byte access is
i 0---000 00000000 00000000 00000000 possible only for
access to lower 8
00175C4 STMCRO[R/W] B,H,W — /(SCSCRO/SFURO)IR/W] B,HW bits.
00000000 00000000 | e e
— /(SCSTR30)/ — /(SCSTR20)/ — /(SCSTR10) — /(SCSTR00)/ | *2: Reserved
001760 (LAMSRO) (LAMCRO) /(SFLR10) (SFLROO) because I°C
"l [RW]BHW [RIW] B,HW [RIW] B,HW [RIW] B,HW mode is not set
-------- i — e — immediately after
reset.
— /(SCSFR20) — /(SCSFR10) — /(SCSFR00)
001764y — [RIW] B, HW [RAW]B,H.W [RIW]B,HW *3: Reserved

because CSIO

mode is not set
—/(TBYTE30)/ —/(TBYTE20) —/(TBYTE10)/ TBYTEOO/(LAMRIDO)

(LAMESRO) /(LAMERTO) (LAMIERO) / immediately after
001768y (LAMTIDO) reset.
[RIW] B,I:IS,W [RIW] B,I:IS,W [RIW] B,I:|3,W (RIW] B.HW
"""""""""""" 00000000 *4: Reserved
because LIN2.1
— /(ISMKO) — /(ISBAO)
BGRO[R/W] H, W mode is not set
00176C R/W] B,H,W R/W] B,H,W
" 00000000 00000000 RAVIBY, RINIBEN |immeditely after
reset.
FCR10[R/W] FCROO[R/W] FBYTEO[RMW] B.H.W
001770x B.H,W B.H,W 00000000 00000000
--00100 -0000000
FTICRO[R/W] B,H,W
001774 00000000 00000000 — o
SCR1/(IBCR1) [RIW] SMRIRMW] BHW | SSR1[RW] B.HW ESCR1/(IBSR1)[RW
0017784 B,H,W 1B,HW
000-00-0 0-000011
0--00000 00000000 Multi-UART1
00177C — /(RDR11/(TDR11))[R/W] B,H,W RDRO1/(TDRO1)[R/W] B,H,W
e e et 0 00000000 "
001780 SACSR1[R/W] B,H,W STMR1[R] B,H,W Multi-UART1
i 0----000 00000000 00000000 00000000
001784 STMCR1[R/W] B,H,W — /(SCSCR1/SFURTRW]BHW [T BYte access is
: 00000000 00000000 | e s 374 possible only for
access to lower 8
— /(SCSTR31)/ — /(SCSTR21)/ — /(SCSTR11)/ — /(SCSTRO1)/ bits
001788 (LAMSRY1) (LAMCR1) (SFLR11) (SFLRO1) '
A [R/W] B,H,W [R/W] B,H,W [RIW] B,H,W [R/W] B,H,W R
.3 3 . 3 : Reserved
"""""""""""""""" because I°C
_ — /(SCSFR21)[RW]| — /(SCSFR11) — /(SCSFRO1) | mode is not set
00178Cn B'H’V\{a [R/W] BJ:L,W [R/W] B,I:I3,W immediately after
"""""""""""" reset.
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== CYPRESS MB91520 Series
176 pins
Interrupt number Interrupt Default
Interrupt factor . . Offset |address for| RN
Decimal | Hexadecimal | level TBR

Reset 0 0 - 3FChx |O00FFFFCH| -
System reserved 1 1 - 3F84 | O00OFFFF84| -
System reserved 2 2 - 3F44 | O00FFFF44| -
System reserved 3 3 - 3FOn | OOOFFFFOQOx| -
System reserved 4 4 - 3ECh |O00FFFECH| -
FPU exception 5 5 - 3E84 |OOOFFFE8H| -
ExcePtlon of instruction access protection 6 6 ) 3E4, | 000FFFE4y| -
violation
Exception of data access protection violation 7 7 - 3EO4 |OOOFFFEOH| -
Data access error interrupt 8 8 - 3DCh |O00FFFDCH| -
INTE instruction 9 9 - 3D8+ |O00FFFD8H| -
Instruction break 10 0A - 3D4+ |O00FFFD4u| -
System reserved 11 0B - 3D04 |O00FFFDOH| -
System reserved 12 0C - 3CCyx |000FFFCChx| -
System reserved 13 0D - 3C84 |O000FFFC84| -
Exception of invalid instruction 14 OE - 3C44 |O00FFFC4n| -
NMI request
Error generation during internal bus diagnosis 15 (F)
XBS RAM double-bit error generation 15 OF Fixed 3COx |O00FFFCOH| -
Backup RAM double-bit error generation
TPU violation
External interrupt 0-7 16 10 ICRO0 | 3BCH |O00FFFBCH| O
External interrupt 8-15 — 17 1 ICRO1 | 3B8u |000FFFB8u| 1*
External low-voltage detection interrupt
Reload timer 0/1/4/5 18 12 ICRO2 | 3B4n | 000FFFB4y | 2*
Reload timer 2/3/6/7 19 13 ICRO3 | 3BO4 | 000FFFBO | 3*
Multi-function serial interface
ch.0 (reception completed) 20 14 ICRO4 | 3ACh |000FFFACH| 4*'
Multi-function serial interface
ch.0 (status)
Multl-functlor? sgrlal interface 21 15 ICRO5 | 3A84 | 000FFFA8. | 5
ch.0 (transmission completed)
Multi-function serial interface
ch.1 (reception completed) 22 16 ICRO6 | 3Ady | 00OFFFA4 | 6*'
Multi-function serial interface
ch.1 (status)
Multl-functlor? sgrlal interface 23 17 ICRO7 | 3A0y | 00OFFFAQy | 7*'
ch.1 (transmission completed)
Multi-function serial interface
ch.2 (reception completed) 24 18 ICRO8 | 39Cy |000FFF9Cy| 8"
Multi-function serial interface
ch.2 (status)
Multl-functlor? sgrlal interface 05 19 ICRO9 | 398, | 000FFF98, | 9*'
ch.2 (transmission completed)
Multi-function serial interface
ch.3 (reception completed) 26 1A ICR10 | 394y | 000FFF94y | 10*"
Multi-function serial interface
ch.3 (status)
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4
|

minimum guaranteed MCU operation voltage, MCU operations are not guaranteed with the exception of LVD.
*2: See the following diagram for details on the connection of smoothing capacitor Cs.
*3: When it is used under this condition, contact your sales representative.

- C Pin Connection Diagram

Cs — Vss  Vss AVss

<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 under these conditions.
Any use of semiconductor devices will be under their recommended operating condition. Operation under any conditions other
than these conditions may adversely affect reliability of device and could result in device failure. No warranty is made with
respect to any use, operating conditions or combinations not represented on this data sheet. If you are considering application
under any conditions other than listed herein, please contact sales representatives beforehand.
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MB91520 Series

(4-1-7) Bit setting: SMR:MD2=0, SMR:MD1=1, SMR:MD0=0,
When Serial chip select is used : SCSCR:CSEN=1,
Serial clock output mark level "H" : SMR,SCSFR:SCINV=0,
Serial chip select Inactive level "L" : SCSCR,SCSFR:CSLVL=0
(Ta:-40°C to +125°C, Vce=AVcc=5.0V+10%/Vcc=AVcc=3.3V+0.3V, Vss=AVss=0.0V)

Parameter

Symbol

Pin name

Conditions

Value

Min Max

Unit

Remarks

SCS1—SCK|
setup time

tessi

SCK1, SCK2,
SCKS5 to SCK11
SCS1, SCS2,
SCS50 to SCS53,
SCS60 to SCS63,
SCS70 to SCS73,
SCS8 to SCS11

SCK3, SCK4
SCS3,
SCS40 to SCS43

SCK1—SCS|
hold time

teshi

SCK1 to SCK2,
SCK5 to SCK11
SCS1, SCS2,
SCS50 to SCS53,
SCS60 to SCS63,
SCS70 to SCS73,
SCS8 to SCS11

SCK3, SCK4
SCS3,
SCS40 to SCS43

SCS
deselect time

tesoi

SCS1 to SCS3,
SCS40 to SCS43,
SCS50 to SCS53,
SCS60 to SCS63,
SCS70 to SCS73,
SCS8 to SCS11

tcssu+0

tcssu-50
*1 1

ns

tcssu+30
tcss*L1J-50 css;

*1

ns

tCSHE)2'1 0 tCSHP+50

2

ns

tcsHp-300 | teshp+50
> I

2

ns

tCSD§'5O tcsps+50
) 5

ns

Internal shift
clock mode
output pin :
C.=50pF
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SCSx output \ oo,
A
SCSy output 7
A
SCK output 7

When Serial chip select is used , Serial clock output mark level "L",
Serial chip select Inactive level "L"
Master mode, Example of switching clock by round operation (x,y=0,1,2,3)
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(4-2) UART (Asynchronous serial interface) timing
Bit setting: SMR : MD2=0, SMR:MD1=0, SMR : MD0=0
Bit setting: SMR : MD2=0, SMR:MD1=0, SMR : MD0=1
When external clock is selected (BGR:EXT=1)
(Ta-40°C to +125°C, Vcc=AVcc=5.0V+10%/Vcc=AVcc=3.3V+0.3V, Vss=AVss=0.0V)
Value
Parameter Symbol Pin name Conditions Unit Remarks
Min Max

Serial clock

"L" pulse width tsLsH tcep+10 - ns

?eurlal clock tsnsL tepp+10 - ns

H"pulse width output pin:
SCKO to SCK11 - CL=50pF
SCK fall time tr - 5 ns
SCKrise time tr - 5 ns
L tsHsL —> e tssH =~ =P
SCK Vi Vin Vin
Vi Vi Vi

When external clock is selected

Document Number: 002-04662 Rev. *D

Page 182 of 289



— T
=

————t e ™
——————
—

——# CYPRESS MB91520 Series

|

Embedded in Tomorrow™

(11) External bus I/F (asynchronous mode) timing
(Ta: -40°C to +105°C, Vcc=AVcc=5.0V£10%/Vce= AVec=3.3V0.3V, Vss=AVss=0.0V)
(external load capacitance 50pF)

Value
Parameter Symbol Pin name Unit Remarks
Min Max
o5 Vce=5.0V£10%
Cycle time teve SYSCLK - ns
31.25 Vce=3.3V10.3V
IAddress setup — 2xtcyc + RWT=1,
RDX1time lasri RDX 2xteve - 12 12 ns set RWT to 1 or more. 2
A00 to A21
RDX
Ader; hold tRHAH tovc - 12 toyc + 12 ns |Set RDCS to 1 or more.
Data setup— ¢ 18 + i ns RWT=1,
RDX1time DSRH RDX teve set RWT to 1 or more.
RDX1— t D16 to D31 0 ) .
Data hold RAibA
Address setup— 2
WRnXttime taswH WROX to tcyc - 12 tcyc + 12 ns WWT=0
WR1X
\WRnX1— tway | ACO to A21 toye - 12 teve+ 12| ns  [Set WRCS to 1 or more.
IAddress hold
Data setup— o
WRnXTtime toswH WROX to tcyc - 16 tcyc + 16 ns WWT=0
WR1X
WRnX7— twHDH D16 to D31 teve - 16 leve * ns Set WRCS to 1 or more.
Data hold 16
IAddress setu
S ime P tuasasn teve-16 | tove+16 | ns | ASCY=0
In multiplex mode, set as follows:
[1Set CSWR and CSRD to 2 or
more.
[JASCY must satisfy the following
ASX conditions because of setting
ASX1—>Address D16 to D31 ADCY > ASCY and protocol
tmasHAH tcyc-16 tcyc + 16 ns . )
hold violation prevention.

ADCY +1 <ACS + CSRD

ADCY +1 <ACS + CSWR

ASCY +1<ACS + CSRD

ASCY + 1 <ACS + CSWR

See Hardware Manual for details.

*1: Please use it with external load capacity 12pF or less for VCC=3.3V+0.3V (40MHz operation).
*2: If the bus is expanded by automatic wait insertion or RDY input, add time (tcyc * the number of expanded cycles) to the rated
value.
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A/D Converter

(1) 12-bit A/D Converter Electrical Characteristics
(Ta: -40°C to +125°C, Vcc=AVcc=5.0V £ 10%/Vcc= AVcc=3.3V+0.3V, Vss=AVss=0.0V)

MB91520 Series

channels

Value
Parameter Symbol Pin name Unit Remarks
Min Typ Max
Resolution - - - - 12 bit
Total error - - - - +12 LSB
Linearity error - - - - +4.0 LSB
Differential linearity i i i i +1.9 LSB
error
. AVRL- AVRL+ _
Zero transition voltage Vor ANO to AN47 11 5LSB - 12 5LSB \% (1\I;SB;/ "
e FST-VOT
Full-scale transition AVRH- AVRH+
voltage Vest | ANOTOANAT |15 5 s ) 10508 | v |40%
Sampling time tsvp - 0.7 - - [VE T
Compare time temp - 0.7 - - ps | *1
A/D conversion time teny - 1.4 - - s |1
i <
Analog port input lan | ANO to AN47 1.0 - +1.0 uA | Vavss S
current Vain S Vavee
Analog input voltage Vain ANO to AN47 AVRL - AVRH V
AVRH AVRH 3.0 - 5.5 \%
Reference voltage AVSS/
AVRL AVRL - 0.0 - V
Per unit
- 0.47 0.63 mA Th: +105°C
Ia 3 ) 047 07 mA Per unit
AVCC : : Ta: +125°C
Power supply current
lan - - 25 MA [*2
Ir - 1 1.96 mA | Per unit
AVRH
|RH - - 1.6 UA *2
Variation between i ANO to AN47 i i 4 LSB

*1: Time for each channel.

*2: Power supply current (Vcc = AVcee = 5.0 V) is specified if A/D converter is not operating and CPU is stopped.

*3: The power supply current described only current value on A/D converter.
The total AVcc current value must be calculated the power supply current for A/D converter and D/A converter.

(Note) Please use the clock of 0.5MHz-20MHz for the output clock of A/D converter to guarantee accuracy.
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Part number Sub clock CSV Initial value | LVD Initial value Package**
MB91F526KWBPMC1 Yes ON ON
MB91F526KYBPMC1 OFF
MB91F526KJBPMC1 OFF ON
MB91F526KLBPMC1 OFF
MB91F525KWBPMC1 ON ON
MB91F525KYBPMC1 OFF
MB91F525KJBPMC1 OFF ON
MB91F525KLBPMC1 OFF
MB91F524KWBPMC1 ON ON
MB91F524KYBPMC1 OFF
MB91F524KJBPMC1 OFF ON
MB91F524KLBPMC1 OFF
MB91F523KWBPMC1 ON ON
MB91F523KYBPMC1 OFF
MB91F523KJBPMC1 OFF ON
MB91F523KLBPMC1 OFF
MB91F522KWBPMC1 ON ON
MB91F522KYBPMC1 OFF
MB91F522KJBPMC1 OFF ON
MB91F522KLBPMC1 OFF LQN - 144 pin,

(Lead pitch 0.4mm)
MB91F526KSBPMC1 None ON ON Plastic
MB91F526KUBPMCH1 OFF
MB91F526KHBPMC1 OFF ON
MB91F526KKBPMC1 OFF
MB91F525KSBPMC1 ON ON
MB91F525KUBPMCH1 OFF
MB91F525KHBPMC1 OFF ON
MB91F525KKBPMC1 OFF
MB91F524KSBPMC1 ON ON
MB91F524KUBPMCH1 OFF
MB91F524KHBPMCH1 OFF ON
MB91F524KKBPMC1 OFF
MB91F523KSBPMC1 ON ON
MB91F523KUBPMC1 OFF
MB91F523KHBPMCH1 OFF ON
MB91F523KKBPMC1 OFF
MB91F522KSBPMC1 ON ON
MB91F522KUBPMCA1 OFF
MB91F522KHBPMCH1 OFF ON
MB91F522KKBPMC1 OFF
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Part number Sub clock CSV Initial value | LVD Initial value Package*

MB91F526BWDPMC1 Yes ON ON

MB91F526BJDPMC1 OFF ON

MB91F525BWDPMCA1 ON ON

MB91F525BJDPMC1 OFF ON

MB91F524BWDPMCA1 ON ON

MB91F524BJDPMC1 OFF ON

MB91F523BWDPMCH1 ON ON

MB91F523BJDPMC1 OFF ON

MB91F522BWDPMCA1 ON ON

MB91F522BJDPMC1 OFF ON LQD - 64 pin,
MB91F526BSDPMCH1 None ON ON Plastic
MB91F526BHDPMC1 OFF ON

MB91F525BSDPMCA1 ON ON

MB91F525BHDPMC1 OFF ON

MB91F524BSDPMCA1 ON ON

MB91F524BHDPMC1 OFF ON

MB91F523BSDPMC1 ON ON

MB91F523BHDPMC1 OFF ON

MB91F522BSDPMCA1 ON ON

MB91F522BHDPMC1 OFF ON

*: For details of the package, see "u PACKAGE DIMENSIONS ".
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CYPRESS

MB91520 Series

Embedded in Tomorrow™

17. Package Dimensions
LQDO064 , 64 Lead Plastic Low Profile Quad Flat Package
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PACKAGE LQD64
SYMBOL MIN. | NOM. | MAX.
A — [ — [ 1.70
A 000 | — | 020
b 015 | 020 | 0.25
c 009 | — | 020
D 12.00 BSC.
D1 10.00 BSC.
e 0.50 BSC
12.00 BSC.
E1 10.00 BSC.
L 045 | 060 | 0.75
L1 030 | 050 | 0.70
aag — | — | 020
bbb — | — | 0.10
cCce — | — | 0.08
ddd — | — | 008
N 64
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i SEATING SECTION A
" PLANE

NOTES

1. CONTROLLING DIMENSIONS ARE INMILLIMETERS (mm)

ADATUM PLANE H IS LOCATED AT THE BOTTOM OF THE MOLD PARTING
LINE COINCIDENT WITH WHERE THE LEAD EXITS THE BODY.

&DATUMS A-B AND D TO BE DETERMINED AT DATUM PLANE H.

T0 BE DETERMINED AT SEATING PLANE C.

&DIMENSIONS D1AND E1 DO NOT INCLUDE MOLD PROTRUSION.
ALLOWABLE PROTRUSION IS 0.25mm PRE SIDE.
DIMENSIONS D1 AND E1 INCLUDE MOLD MISMATCH AND ARE DETERMINED
AT DATUM PLANE H.

&DETAILS OF PIN 1 IDENTIFIER ARE OPTIONAL BUT MUST BE LOCATED
WITHIN THE ZONE INDICATED.

AREGARDLESS OF THE RELATIVE SIZE OF THE UPPER AND LOWER BODY
SECTIONS. DIMENSIONS D1 AND E1 ARE DETERMINED AT THE LARGEST
FEATURE OF THE BODY EXCLUSIVE OF MOLD FLASH AND GATE BURRS.
BUT INCLUDING ANY MISMATCH BETWEEN THE UPPER AND LOWER
SECTIONS OF THE MOLDER BODY.

&DIMENSION b DOES NOT INCLUDE DAMBER PROTRUSION. THE DAMBAR
PROTRUSION (8) 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 025mm FROM THE LEAD TIP.

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

Rev. A
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MB91520 Series

Page

Section

Change Results

14

mPin Assignment MB91F52xD
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mPin Assignment MB91F52xD

The following note added on the bottom left of Figure.

* In a single clock product, pin 71 and pin 72 are the
general-purpose ports.
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Section

Change Results

19

mPIN Description

A List of "Pin Description" modified.

(Error)

Pin no.

Pin

64

80

100 | 120

144

176

Name

P015

D29

TRGO 0

P016

D30

TRG1 0

P170

PPG36_1

PO17

D31

TRG2_0

P171

PPG37_1

P020

ASX

SIN3_1

TRG3 0

TINO 2

RTO5_1

P021

CSOX

SOT3_1

TRG6_1

TRG4_0

P022

CS1X

SCK3_1

TRG7_1

TRG5_0

10

P023

RDX

SCS3_1

PPG32 0

TINO_O

11

P024

WRO0X

SIN4 1

PPG24 0

TIN1_0O

RTO4_1

INT15 0

Document Number: 002-04662 Rev. *D

Page 252 of 289




===#¢ CYPRESS MB91520 Series

Embedded in Tomorrow™

Page Section Change Results

(Continued)
(Correct)

Pin no. Pin
64 | 80 | 100 | 120 | 144 | 176 Name
P025
WR1IX *7°
- - 47 10 | 12 SOT4 1
PPG25 0
TIN2_0
P172
PPG38 1
P026
AOO *3,74,75
- a4 58T | 11| 14 SCK4 1
PPG26 0
TIN3 0
P027
A01 *2,7%3,%4,75
SCS40 1
PPG27 0
TOTO 0
RTO3 1
P173
20 mPIN Description - - - - - 16 PPG39 1
P030
A02 % 7®
- - 7V 1107 ] 13 | 17 SCS41 1
PPG28 0
TOT1. 0
P031
A03 *3,74,75
- 6" |87 |11 | 14 | 18 SCS42 1
PPG29 0
TOT2 0°
P032
A04 *2,7*3,%4,*5
SCS43 1
PPG30 0
TOT3 0
RTO2 1
P033
A05 *2,7%3, 74,75
PPG31 0
6" | 8" |10 137" | 16 | 20 ICU3 3
TIN4 0
RTO1 1
SCK3 2
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Change Results

21,22

mPIN Description

(Continued)
(Correct)

Pin no. Pin

64 80 | 100 | 120 | 144 | 176 Name

P034
A06 *2,73,74,75
OCU11 1
7009 1T 14T 17 | 21 ICU2 3
TIN5 0
RTOO0 1
SOT3 2

P151
SCK8 0/
scLg >
OCU9 1
81 1107 ] 13 | 16 | 19 | 23 TRG7 0
ICUO_3
TIN7 0
ZINO 2
DTTI 1

P035
AO7 *2,73,%4,75
SIN8 07"
9 |11 147 |17 20 | 24 OCU8 1
TOT4 0
AINO 0
INT11 0

w|

P036

A08 *2,73,74,75

SCs8 027
OCU7 1
TOT5 0
BINO 0

107 (127 1157 |18 | 21 | 25

P037
A09 7
- - 1167197 | 22 | 26 OCU6 1
TOT6 0
ZINO 0

P174
TRGS_1
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