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Welcome to E-XFL.COM

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
Product lineup comparison 80 pins
MB91F522D | MB91F523D | MB91F524D | MB91F525D | MB91F526D

System Clock On chip PLL Clock multiple method
Minimum instruction execution time 12.5ns (80MHz)

Flash Capacity (Program) (256+64)KB | (384+64)KB | (512+64)KB | (768+64)KB | (1024+64)KB
Flash Capacity (Data) 64KB

RAM Capacity (48+8)KB | (64+8)KB | (96+8)KB | (128+8)KB
External BUS I/F None
(22address/16data/4cs)

DMA Transfer 16¢ch

16-bit Base Timer 1ch

Free-run Timer 16bitx3ch, 32bitx2ch

Input capture 16bitx4ch, 32bitx5ch

Output Compare 16bitx6ch, 32bitx4ch

16-bit Reload Timer 7ch

PPG 16bitx27ch

Up/down Counter 2ch

Clock Supervisor Yes

External Interrupt 8chx2units

A/D converter 12bitx16ch (1unit), 12bitx16ch (1unit)
D/A converter (8bit) 1ch

Multi-Function Serial Interface 9ch™!

CAN 64msgx2ch/128msgx1ch
Hardware Watchdog Timer Yes

CRC Formation Yes

Low-voltage detection reset Yes

Flash Security Yes

ECC Flash/WorkFlash Yes

ECC RAM Yes

Memory Protection Function (MPU) Yes

Floating point arithmetic (FPU) Yes

Real Time Clock (RTC) Yes
General-purpose port (#GPIOs) 56 ports

SSCG Yes

Sub clock Yes

CR oscillator Yes

NMI request function Yes

OCD (On Chip Debug) Yes

TPU (Timing Protection Unit) Yes

Key code register Yes

Waveform generator 6¢ch

Operation guaranteed temperature -40°C to +125°C

(Ta)

Power supply 2.7V to 5.5V 2

Package LQHO080

*1: Only channel 5, channel 6 and channel 11 support the I°C (standard mode).

*2: The initial detection voltage of the external low voltage detection is 2.8V+8% (2.576V to 3.024V). This LVD setting
and internal LVD cannot be used to reliably generate a reset before voltage dips below minimum guaranteed operation
voltage, as these detection levels are below the minimum guaranteed MCU operation voltage. Below the minimum
guaranteed MCU operation voltage, MCU operations are not guaranteed with the exception of LVD.
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Product lineup comparison 144 pins

MB91520 Series

MB91F522K | MB91F523K | MB91F524K | MB91F525K | MB91F526K

System Clock

On chip PLL Clock multiple method

Minimum instruction execution time

12.5ns (80MHz)

Flash Capacity (Program)

(256+64)KB | (384+64)KB | (512+64)KB | (768+64)KB | (1024+64)KB

Flash Capacity (Data)

64KB

RAM Capacity (48+8)KB | (64+8)KB | (96+8)KB | (128+8)KB

External BUS I/F Yes
(22address/16data/4cs)

DMA Transfer 16¢ch

16-bit Base Timer 2ch

Free-run Timer 16bitx3ch, 32bitx3ch

Input capture 16bitx4ch, 32bitx6ch

Output Compare 16bitx6ch, 32bitx6ch

16-bit Reload Timer 8ch

PPG 16bitx44ch

Up/down Counter 2ch

Clock Supervisor Yes

External Interrupt 8chx2units

A/D converter 12bitx32ch (1unit), 12bitx16ch (1unit)

D/A converter (8bit) 2ch

Multi-Function Serial Interface 12¢ch”’

CAN 64msgx2ch/128msgx1ch

Hardware Watchdog Timer Yes

CRC Formation Yes

Low-voltage detection reset Yes

Flash Security Yes

ECC Flash/WorkFlash Yes

ECC RAM Yes

Memory Protection Function (MPU) Yes

Floating point arithmetic (FPU) Yes

Real Time Clock (RTC) Yes

General-purpose port (#GPI0Os) 120 ports

SSCG Yes

Sub clock Yes

CR oscillator Yes

NMI request function Yes

OCD (On Chip Debug) Yes

TPU (Timing Protection Unit) Yes

Key code register Yes

Waveform generator 6¢ch

Operation guaranteed temperature (Ta)

-40°C to +125°C

Power supply

2.7V 10 5.5V 2

Package

LQS144, LQN144

*1: Only channel 3 and channel 4 support the 1’c (fast mode/standard mode).
Only channel 5, channel 6, channel 7, channel 8, channel 10 and channel 11 support the I’Cc (standard mode).

*2: The initial detection voltage of the external low voltage detection is 2.8V+8% (2.576V to 3.024V). This LVD setting
and internal LVD cannot be used to reliably generate a reset before voltage dips below minimum guaranteed operation
voltage, as these detection levels are below the minimum guaranteed MCU operation voltage. Below the minimum
guaranteed MCU operation voltage, MCU operations are not guaranteed with the exception of LVD.
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== CYPRESS MB91520 Series
Embedded in Tomorrow™
. . /10
Pin no. NPm Polarity | circuit Function*’
ame *8
64 | 80 | 100 | 120 | 144 | 176 types
P002 - General-purpose |/O port
13 D18"° - External bus data bit18 I/O
- - - + | 133 | 161 F . : -
SCK1_0 - Multi-function serial ch.1 clock 1/0 (0)
TIOBO_1 - TIOB input of Base timer ch.0 (1)
P003 - General-purpose |/O port
D19 %™ .
5 - External bus data bit19 I/O
- 716 96" 1*114 134 | 162 F Multi-function serial ch.2 serial data input
SIN2_0 - (0)
TIOB1_1 - TIOB input of Base timer ch.1 (1)
INT3_0 - INT3 External interrupt input (0)
P004 - General-purpose /O port
) ) 135 | 163 D20 - A I\E/lxtle.rr;al bgs data_ bllt2h02I/O (9)| -
SOT2 0 ) ulti-function serial ch.2 serial data output
(0)
164 P164 - A General-purpose /O port
PPG32_1 - PPG ch.32 output (1)
P005 - General-purpose |/O port
D212 .
4,5 - External bus data bit21 1/0 (0)
61 | 77 97" 115 | 136 | 165 SCI§22_0 - F Multi-function serial ch.2 clock 1/O (0)
“ " " ot ot
ADTGO_1 - A/D converter external trigger input 0 (1)
INT7_1 - INT7 External interrupt input (1)
F\;X52 (247) - CAN reception data 2 input
166 P165 - A General-purpose /O port
PPG33_1 - PPG ch.33 output (1)
P006 - General-purpose |/O port
D22%7% .
45 - External bus data bit22 1/0 (0)
62 | 78 s | 116 | 137 | 167 SC§22_0 - Serial chip select 2 1/0 (0)
1 “1 98 “1 “1 “1 A
ADTG1_1 - A/D converter external trigger input 1 (1)
INT2_1 - INT2 External interrupt input (1)
EXE(EQ - CAN transmission data 2 output
P007 - General-purpose |/O port
- - - 1-117 138 | 168 pos A PUP _ P
D23 - External bus data bit23 1/0
169 P166 - A General-purpose /O port
PPG34_1 - PPG ch.34 output (1)
P0O10 - General-purpose |/O port
o - M8 439 170 = A peipose T- B
D24 - External bus data bit24 /O
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CYPRESS

Embedded in Tomorrow™

Memory Map

MB91F522, MB91F523, MB91F524

MB91520 Series

0000 00004

0000 40004
0000 60004

0001 00004

0001 COO0O0y

0007 00004

000C 00004

000F FCOO0y

0010 00004

0033 00004

0034 00004

8000 00004

FFFF FFFFy

MB91F522

I/0

BackUp RAM (8KB)

/10

RAM (48KB)

Reserved

Flash memory
(256+64)KB

Reserved

Interrupt vector
Reset vector

Reserved

WorkFlash
(64KB)

Reserved

External area

0000

0000
0000

0001

0001

0007

000E

000F

0010

0033

0034

0039

0039

8000

FFFF

0000y

40004
6000y

0000y

CO000y

0000y

0000y

FCO0y

0000y

0000y

0000y

0000y

20004

0000y

FFFFy

MB91F523

I/0

BackUp RAM (8KB)

/10

RAM (48KB)

Reserved

Flash memory
(384+64)KB

Reserved

Interrupt vector
Reset vector

Reserved

WorkFlash
(64KB)

Reserved

External area

0000

0000
0000
0001

0002

0007

000F

0010

0033

0034

0039

0039

8000

FFFF

0000y

40004
6000y
0000y

0000y

0000y

FCOO0y

0000y

0000y

0000y

00004

20004

0000y

FFFFy

MB91F524

I/0

BackUp RAM (8KB)

/10

RAM (64KB)

Reserved

Flash memory
(512+64)KB

Interrupt vector
Reset vector

Reserved

WorkFlash
(64KB)

Reserved

External area
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== CYPRESS MB91520 Series
Embedded in Tomorrow”
Address offset value / Register name
Address Block
+0 +1 +2 +3
DCCR15 [RIW]W
000CFOx 0----000 --00--00 00000000 0-000000
DCSR15 [RW] H DTCR15 [R/W] H
000CF4x | 000 00000000 00000000 DMA
Controller
000CF8, DSAR15 [RIW] W [S]
XXXXXXXX XXXXXKXK XXXXXXXK XXXXXXXXK
DDAR15 [RIW] W
000CFCH
XXX XXXXXXXK XXXXXXXK XXXXXXXXK
000D00K
to — — — — Reserved [S]
000DFOy
DNMIR [R/W] B DILVR [R/W] B
0OODF44 A 0 1111 DMA
Controller
000DFS, DMACR[R/W] W [S]
0 0
000DFCH — — — — Reserved [S]
000EQ0., | PPROO [RAW] B,H,W|DDRO1 [RMW] B,HW|DDRO2 [R/W] B,H,W|DDRO03 [RMW] B,HW
H
00000000 00000000 00000000 00000000 Data Direction
000E04., | PPRO4 [RAW] B,H,W|DDROS [RMW] B,H,W|DDROS [R/W] B,H,W|DDRO7 [RMW] B,HW Register
A 00000000 00000000 00000000 00000000
000E08,, | PPRO8 [RW] B,H,W|DDR09 [RMW] B,HW|DDR10 [R/W] B,H,W|DDR11 [R/W] B,H,W
" 00000000 00000000 00000000 00000000
000E0G,| PPR12 [RMW] B HW|DDR13 [R/W] B,H,W |DDR14 [RMW] B,HW|DDR15 [R/W] B,H.W
" 00000000 -0000000 ---000-- --000000 Data Direction
000E10H — — — — Register
000E 14y — — — —
000E8,,| PPR16 [RW] B,H,W|DDR17 [RMW] B,HW|DDR18 [R/W] B,H,W |DDR19 [RMW] B,HW
" 00000000 00000000 00000000 00000000
000E1CH — — — — Reserved
000E20.,| PFRO0 [RW] BHW |PFRO1 [R/W] B,H.W | PFR02 [RMW] B,HW | PFRO3 [R/W] B,H.W
A 00000000 00000000 00000000 00000000
000E24.,| PFRO4 [RMW] B HW |PFROS [R/W] B,H.W | PFR06 [R\W] B,HW | PFRO7 [R/W] B,H.W
A 00000000 00000000 00000000 00000000
000E28.,| PFRO8 [RW] BHW |PFRO9 [R/W] B,H.W | PFR10 [RMW] BHW | PFR11 [RIW] BHW
A 00000000 00000000 00000000 00000000 Port Function
000E2C, | PPR12 [RW] BHW | PFR13 [RIW] BHW [PFR14 [RMW] BHW | PFR15 [RAW] BHW Register
" 00000000 -0000000 ---000-- --000000
000E304 — — — —
000E344 — — — —

000E38H

PFR16 [RIW] B,H,W
00000000

PFR17 [RIW] B,H,W
00000000

PFR18 [RIW] B,H,W
00000000

PFR19 [RIW] B,H,W
00000000

Document Number: 002-04662 Rev.

*D

Page 74 of 289



T
== CYPRESS MB91520 Series
Embedded in Tomorrow™
Address offset value / Register name
Address Block
+0 +1 +2 +3
ADRCCS24[R/W] | ADRCCS25[R/W] | ADRCCS26[RW] | ADRCCS27[RW]
0014344 B,HW B,HW B,HW B,HW
00000000 00000000 00000000 00000000
ADRCCS28[R/W] | ADRCCS29[R/W] | ADRCCS30[RW] | ADRCCS31[RW]
0014384 B,H.W B,HW B,HW B,HW
00000000 00000000 00000000 00000000
ADRCOTO[R] B,H,W
00143Cn 00000000 00000000 00000000 00000000
001440 ADRCIFO[R,W] B,H,W
H 00000000 00000000 00000000 00000000
ADSCANSO[R/W]
001444y, B,H,W — — —
000-----
ADNCSO[R/W] ADNCS1[R/W] ADNCS2[R/W] ADNCS3[R/W]
0014484 B,HW B,HW B,H.W B,HW
0-000-00 0-000-00 0-000-00 0-000-00
ADNCS4[R/W] ADNCS5[R/W] ADNCS6[R/W] ADNCS7[R/W]
00144Cy B.HW BHW B.HW B,HW 12-bit A/D
0-000-00 0-000-00 0-000-00 0-000-00 |onverter 1/2 unit
ADNCSS[R/W] ADNCSO[R/W] ADNCS10[R/W] ADNCS11[R/W]
0014504 B,HW B,HW B,HW B,HW
0-000-00 0-000-00 0-000-00 0-000-00
ADNCS12[R/W] ADNCS13[R/W] ADNCS14[R/W] ADNCS15[R/W]
0014544 B,HW B,H.W B,H,W B,HW
0-000-00 0-000-00 0-000-00 0-000-00
001458 ADPRTFO[R] B,H,W
H 00000000 00000000 00000000 00000000
ADEOCFO[R] B,H,wW
00145Cw 71111111 1111111 1111111 111111
001460 ADCSO[R] B,H,W ADCHO[R] B,H,W |ADMDO[R/W] B,H,W
: | N—— —--00000 0---0000
ADSTPCSO[RW] | ADSTPCS1[R/W] | ADSTPCS2[RW] | ADSTPCS3[R/W]
0014644 B,H.W B,HW B,H.W B,HW
00000000 00000000 00000000 00000000
ADSTPCS4[R/W] ADSTPCS5[R/W] ADSTPCS6[R/W] ADSTPCS7[R/W]
0014684 B,HW B,HW B,H,W B,HW
00000000 00000000 00000000 00000000
00146CH
ADTSS1[R/W]
0014704 B,H,W — — —
------- 0 12-bit A/D
ADTSE1[R/W] B,H,W converter 2/2 unit
001474 00000000 00000000
001478.,| ADCOMP32/ADCOMPB32[RW]HW | ADCOMP33/ADCOMPB33[R/W] HW
H 00000000 00000000 00000000 00000000

Document Number: 002-04662 Rev. *D

Page 85 of 289




— 2 CYPRESS MB91520 Series
Embedded in Tomorrow”
Address offset value / Register name
Address Block
+0 +1 +2 +3
— /(SCSTR310)/ | — /(SCSTR210) | — /(SCSTR110)/ | — /(SCSTR010)/
0018F0 (LAMSR10) (LAMCR10) (SFLRT10)[RW] | (SFLRO10)[RW]
Al [RW]BHW [RW] B,HW B,HW B,H,W
*3 *3 *3 *3
Multi-UART10
— /(SCSFR210) | —/(SCSFR110) | — /(SCSFR010)
0018F4y — [RW1 B,HW [RW1 B,HW [RW1B.HW *3: Reserved
"""""""""""" because CSIO
—/(TBYTE310)/ —/(TBYTE210)/ —/(TBYTE110)/ |TBYTEO10/(LAMRID| M0de is not Sfft
0018F8 (LAMESR10) (LAMERT10) (LAMIER10) 10)(LAMTID10) |Immediately after
1 [RW]BHW [R/W] B,H,W [R/W] B,H,W [R/W] B,H,W reset.
-------- s 3 S 00000000
*4: Reserved
0018FC BGR10[R/W] H, W - /(ISQ/I:_(I1V(\)I)[R/\N] - /(ISBB,|'-_\|1\;)V)[RNV] because LIN2.1
" 00000000 00000000 T T mode is not set
FCR110[R/W T immediately after
[RIW] [RIW] FBYTE10[R/W] B,H,W reset.
001900 B.H,W B.H,W 00000000 00000000
--00100 -0000000
FTICR10[R/W] B,H,W
001904 00000000 00000000 o o
SCR11/(IBCR11) ESCR11/(IBSR11)
0019084|  [RW]B,H,W SMR1J(£§_/\(;\(/)]_§'H’W SSR101_[OFB/\(;\(’)]1'13'H’W [R/W] B,H,W
0--00000 00000000 Multi-UART11
— ((RDR111/(TDR111))[RIW] B,HW RDRO11/(TDRO11)[RW] B,H,W 1: Byte access is
00190CH *3 * possible only for
----------------------- 0 00000000
access to lower 8
001910 SACSR11[R/W] B,H,W STMR11[R] B,H,W bits.
" 0----000 00000000 00000000 00000000
*2: Reserved
001914, STMCRT1[R/W] B,HW — ((SCSCR11/SFURT1)IRM] B.H.W because I°C
00000000 00000000 | e e mode is not set
— I(SCSTR311)/ | — /(SCSTR211)/ | —/(SCSTR111) | — /(SCSTRO11) |immediately after
001918 (LAMSR11) (LAMCR11) (SFLRT1)[RW] | (SFLRO11)[R/W] reset.
"l [RW]BHW [R/W] B,H,W B,HW B,H,W
________ 3 3 3 3 *3: Reserved
because CSIO
. — /(SCSFR211) — /(SCSFR111) — /(SCSFRO11) | mode is not set
00191CH [R/W] B,I:I,W [R/W] B,|:|,W [R/W] B,|:|,W immediately after
-------- 3 S — reset.
—/(TBYTE311)/ —/(TBYTE211)/ —/(TBYTE111)/ | TBYTEO1/(LAMRID| s. Reserved
001920,  (LAMESR11) (LAMERT11) (LAMIER11) TLAMTIDN) | pecause LINZ 1
[RW] B.HW [RAW] B.H,W [RAW]B,H.W [RW] B,HW mode is not set
"""""""""""" 00000000 immediately after
. BGRI[RIW] H, W — /(Isg/l:? V1V JRW] | — /(IS:Q1 J\/)[R/W] reset.
H 00000000 00000000 e T
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== CYPRESS MB91520 Series
Embedded in Tomorrow”
Address offset value / Register name
Address Block
+0 +1 +2 +3

002254 IF2DTB12 [RIW] B,H,W IF2DTB22 [R/W] B,H,W
H 00000000 00000000 00000000 00000000

0022584 — — _ _

00225C — — _ _

0022604, .

0022644 Reserved (IF2 data mirror)

0022684

to

00227Cy

002280 TREQR22 [R] B,H,W TREQR12 [R] B,H,W
" 00000000 00000000 00000000 00000000

002284 TREQRA42 [R] B,H,W TREQR32 [R] B,HW
H 00000000 00000000 00000000 00000000

002288y — — — _

00228Cx — — _ _

002290 NEWDT22 [R] B,H,W NEWDT12 [R] B,H,W
" 00000000 00000000 00000000 00000000

0022944 NEWDT42 [R] B,HW NEWDT32 [R] B,H,W CAN2

00000000 00000000 00000000 00000000 (64msb)

002298y — — _ _

00229Cx — — _ _

0022A0 INTPND22 [R] B,H,W INTPND12 [R] B,H,W
" 00000000 00000000 00000000 00000000

0022A4 INTPND42 [R] B,H,W INTPND32 [R] B,H,W
H 00000000 00000000 00000000 00000000

0022A8y — — _ _

0022ACH — — _ _

0022B0 MSGVAL22 [R] B,H,W MSGVAL12 [R] B,H,W
A 00000000 00000000 00000000 00000000

0022B4 MSGVAL42 [R] B,H,W MSGVAL32 [R] B,H,W
H 00000000 00000000 00000000 00000000

0022B8y — — _ _

0022BCx — — — _

0022C0y

to
0022FCy
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10. Interrupt Vector Table

MB91520 Series

This list shows the assignments of interrupt factors and interrupt vectors/interrupt control registers.

Interrupt vector

64 pins
Interrupt number Interrupt Default
Interrupt factor . Hexa Offset | address for | RN
Decimal decimal level TBR
Reset 0 0 - 3FCuh | 000FFFFChx -
System reserved 1 1 - 3F84 | O00FFFF84 -
System reserved 2 2 - 3F44 | 000FFFF44 -
System reserved 3 3 - 3FOn | O0OFFFFOH -
System reserved 4 4 - 3ECH | 000FFFECH -
FPU exception 5 5 - 3E84 | O00FFFE8H -
Exception of instruction access protection violation 6 6 - 3E4y | 000FFFE4H -
Exception of data access protection violation 7 7 - 3EOn | OOOFFFEQH -
Data access error interrupt 8 8 - 3DCh | 00OFFFDCH -
INTE instruction 9 9 - 3D8y | 000FFFD8y -
Instruction break 10 0A - 3D44 | 000FFFD4y -
System reserved 1 0B - 3D0x | O0OFFFDOH -
System reserved 12 0C - 3CCh | 00OFFFCCH -
System reserved 13 0D - 3C84 | 000FFFC84 -
Exception of invalid instruction 14 OE - 3C44 | 000FFFC44 -
NMI request
Error generation during internal bus diagnosis 15 (Fn)
XBS RAM double-bit error generation 15 OF Fixed 3C04 | O0OFFFCOH -
Backup RAM double-bit error generation
TPU violation
External interrupt 0-7 16 10 ICRO0 | 3BCH | O0OOFFFBCH 0
External interrupt 8-15 — 17 11 ICRO1 3B8y | 000FFFB8 | 1*'
External low-voltage detection interrupt
Reload timer 0/1/4/5 18 12 ICR02 3B4y | O00FFFB4y | 2*2
Reload timer 3/6/7 19 13 ICR03 3BOn | O0OFFFBOy | 3*2
Multi-function serial interface ch 0 (reception
completed) 20 14 ICR04 3ACH | 000FFFACH | 4*'
Multi-function serial interface ch 0 (status)
Multl-functlorl sgrlal interface 21 15 ICRO5 3A8, | 00OFFFASy | 5
ch.0 (transmission completed)
- 22 16 | ICRO6 | 3Adn | O00FFFAdy | -*°
- 23 17 | ICRO7 | 3A0u | O0OFFFAQy | -*°
- 24 18 | ICR08 | 39Cy | 000FFF9Cy | -*°
- 25 19 ICR09 3984 | OOOFFF98H *
Multi-function serial interface
ch.3 (reception completed) 1
- - - 26 1A ICR10 394y | 000FFF94y | 10*
Multi-function serial interface
ch.3 (status)
Multi-function serial interface o7 1B ICR11 390, | O0OFFF90 1

ch.3 (transmission completed)
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== CYPRESS MB91520 Series
Interrupt number Interrupt Default
Interrupt factor . Hexa Offset | address for | RN
Decimal decimal level TBR
Multi-function serial interface
ch 4 (reception completed) 1
. . - 28 1C ICR12 38CH | O0OFFF8CH | 12*
Multi-function serial interface
ch 4 (status)
Multl-functlorl sgrlal interface 29 1D ICR13 3884 | 000FFF88s 13
ch 4 (transmission completed)
Multi-function serial interface
ch.5 (reception completed) 1
. . - 30 1E ICR14 3844 | OOOFFF84y | 14*
Multi-function serial interface
ch 5 (status)
Multl-functloh s.erlal interface 31 1F ICR15 3804 | OOOFFF80 15
ch.5 (transmission completed)
Multi-function serial interface
ch.6 (reception completed) 1
- - - 32 20 ICR16 37Cy | O0OFFF7Cy | 16*
Multi-function serial interface
ch.6 (status)
Multl-functloh s.erlal interface 33 21 ICR17 378, | 00OFFF784 17
ch.6 (transmission completed)
CANO 34 22 ICR18 3744 | O00FFF744 -
CAN1
RAM diagnosis end
RAM initialization completion
Error generation during RAM diagnosis 35 23 ICR19 3704 | O0OFFF704 -
Backup RAM diagnosis end
Backup RAM initialization completion
Error generation during Backup RAM diagnosis
CAN2
Up/down counter 0 36 24 ICR20 36CH | O00OFFF6CH -
Up/down counter 1
Real time clock 37 25 ICR21 368n | O0OFFF684 -
- 38 26 ICR22 364n | O00FFF64y | -*°
16-bit Free-run timer 0 (O detection) / 39 57 ICR23 360, | O0OFFF60n | 23
(compare clear)
PPG 1/10/11/20/30/31
16-bit Free-run timer 1 (0 detection) / 40 28 ICR24 35CH | 000FFF5Cy | 24*°
(compare clear)
PPG 2/3/12/13/23/43
16-bit Free-run timer 2 (0 detection) / 41 29 ICR25 358y | 000FFF58y | 25*°
(compare clear)
PPG 4/24/35 42 2A ICR26 354y | 000FFF544 | 26*°
PPG 7/16/17/27/37 43 2B ICR27 3504 | OOOFFF504 | 27*°
PPG 19 44 2C ICR28 34Cy | O00FFF4Cy | 28*°
16-bit ICU 0 (fetching) / 16-bit ICU 1 (fetching) 45 2D ICR29 348y | O00FFF484 | 29
Main timer
Sub timer
. 46 2E ICR30 344y | 000FFF44y | 30
PLL timer
16-bit ICU 2 (fetching) /16-bit ICU 3 (fetching)

Document Number: 002-04662 Rev. *D
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Interrupt number Interrupt Default
Interrupt factor . . P offset|address for] RN
Decimal | Hexadecimal level TBR
32-bit ICU5 (fetching/measurement)
A/D converter 57 39 ICR41 | 3184 |O00FFF184| 41
32/33/34/35/36/37/38/39/40/41/42/43/44/45/46/47
32-bit OCU 6/7/10/11 (match) 58 3A ICR42 | 3144 |O00FFF144| 42
32-bit OCU 8/9 (match) 59 3B ICR43 | 3104 |OOOFFF104| 43
- 60 3C ICR44 | 30Cy |000FFFOCH| 44
Base timer 1 IRQ0
Baselmer 1IRAT 61 3D ICR45 | 308y |000FFFO8,| 45
DMACO0/1/2/3/4/5/6/7/8/9/10/11/12/13/14/15 62 3E ICR46 | 304y |O0O0FFFO4n| -
Delay interrupt 63 3F ICR47 | 3004 |OOOFFFOOH| -
System reserved
(Used for REALOS) 64 40 - 2FCy |000OFFEFCH| -
System reserved
(Used for REALOS) 65 41 - 2F8y |000FFEF84| -
66 42 2F4y |000FFEF44
Used with the INT instruction | | - | | -
255 FF 0004 |O00FFCO0H

Note: It does not support a DMA transfer request caused by an interrupt generated from a peripheral to which no

RN (Resource Number) is assigned.
*1:
*2:
*3:
*4:
*5:
*6:
*7:

Document Number: 002-04662 Rev. *D

It does not support a DMA transfer by the status of the multi-function serial interface and 1’c reception.
Reload timer ch.4 to ch.7 do not support a DMA transfer by the interrupt.
PPG ch.24 to ch.47 do not support a DMA transfer by the interrupt.

The clock calibration unit does not support a DMA transfer by the interrupt.
32-bit Free-run timer ch.3, ch.4 and ch.5 do not support a DMA transfer by the interrupt.
There is no resource corresponding to the interrupt level.
It does not support a DMA transfer by the external low-voltage detection interrupt.
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(3-2) [MB9152xxxE]
(Ta: -40°C to +125°C, Vss=0.0V)
Pin Value
Parameter Symbol Conditions Unit Remarks
hame Min | Typ | Max
Level detection - Vee - 2.024| 22 |2.376| V
voltage
Level detection
hysteresis width - Vee B B 100 - mv
Level detection time - - - - - 30 pus | *1
torr1 Vcc Vce 0.2V 50 - - ms *2
Power off time
torr2 Vcc Vce 1.3V 100 - - us *4
VCC:
dVv/dt Vee 0.2V to 2.376V - - 50 | mV/us |*3
= t (tOFF1 <50ms )
ower ramp rate VCe:
dVv/dt Vee 1.3V to 2.376V - - 1000 | mV/us | *4
(tOFF2 > 100|JS)
C pin voltage at _ c 3 : : 60 mv |5
Power-on
9 |dV/di] Vcc |Between2.4Vand| - - 50 | mV/us |*6
generate power-on
4.5V
reset

*1: The specified level detection time applies only for power ramp rate of 1000mV/us or less.
*2: Vcec must be held below 0.2V for a minimum period of torg.
*3: Power-on can detect by satisfying power ramp rate when torg4 is not satisfied.
*4: Vcc must be held below 1.3V for a minimum period of tore,.
Power ramp rate must be 1000mV/us or less from 1.3V to 2.376V.
Power-on can detect by satisfying power ramp rate and power off time.
*5: C-pin voltage is below 60 mV when VCC is turned on again.

*6: This specification is specified the power supply fluctuation after power on detection. When VCC voltage is
between 2.4V and 4.5V, the power supply fluctuation is below 50mV/us, the detection of power-on is suppressed.

The power-on does not detect in any power fluctuation between 4.5V and 5.5V.

Note: When using MB91F52xxxE, either *2 or *3 or *4 or *5 must be satisfied. When neither *2 nor *3 nor *4 nor *5

can be satisfied, assert external reset (RSTX) at power-up and at any brownout event.

* Power off time, Power ramp rate, C pin voltage at Power-on

*2 v torrr *3 *4 1 torF2 1t *5
Fef————t —pt

i 100us}

VCC i 50ms i VCC\  s0mvius vee

dv/dt 1.3V
0.2 :

0.2v-

2.376V VGG
2l avidt

Document Number: 002-04662 Rev. *D
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* Internal shift clock mode
P tscyc N
SCKx 2.4V 2.4V
0.8V
tsovHi
tsLovi [«—»
£ 2.4v (5 4v
SOTx
~ 0.8V - 0.8V
L tivsHi J tsHixi N
ViH ViH
SINx ViL ViL
* External shift clock mode
< tsHsL e tsLsH N
tR L B
tr
SCKx + Vin ViH ViH
ViL Vie X ViL
% tsLovE [«
SOTx 2.4V - 2.4V
0.8V - 0.8V
L tvshe | tSHIXE |
ViH ViH
SINx ViL ViL

*: It writes in the TDR register and, then, it changes.

Document Number: 002-04662 Rev. *D
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SCSx output /

tscc

SCSy output

SCK output X

-

When Serial chip select is used , Serial clock output mark level "H"
,Serial chip select Inactive level "H"
Internal shift clock mode , Example of switching clock by round operation (x,y=0,1,2,3)
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MB91520 Series

LQM120, 120 Lead Plastic Low Profile Quad Flat Package

D] A
DIAA
ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂiﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ
B | =
= | =
= | = !
= = = 28 "y
= | =[] L1
A E | =
=5 A ! = DETAIL X
g O | =
N | —
[ooyooooomm ; qnoooomoooooon
ERIND x AAA
& A O obb[c[a8[D] A c
A [Ol=[c[=D] PGB [~30[00] A
/—SEEDETAILX b
""" SECTION A-A'

N,

(O] eeo]c]
PACKAGE LaM120
SYMBOL MIN. | NOM. | MAX
A — | — | 1.70
Al 005 [ — | 0.15
b 017 | 022 | 0.27
c 0115 | — | 0.195
D 18.00 BSC.
D1 16.00 BSC.
e 0.50 BSC
E 18.00 BSC.
E1 16.00 BSC.
L 045 | 060 | 0.75
L1 0.30 [ 050 | 0.70
aaa — [ — | 020
bbb — | — | 010
cce — | — | 0.08
ddd — | — | 0.08
N 120

Document Number: 002-04662 Rev. *D

NOTES

1. CONTROLLING DIMENSIONS ARE IN MILLIMETERS { 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.

TO BE DETERMINED AT SEATING PLANE C.

&DIMENSIONS D1 AND 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.

ADETAILS 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.

A\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 FOQT.

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

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

Rev.A
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18. Errata

This section describes the errata for the MB91520 Series. Details include errata trigger conditions, scope of impact, available
workarounds, and silicon revision applicability. Contact your local Cypress Sales Representative if you have questions.

Part Numbers Affected

Part Number

MB91F522B/D/F/J/K/L
MB91F523B/D/F/J/K/L
MB91F524B/D/F/J/K/L
MB91F525B/D/F/J/K/L
MB91F526B/D/F/J/K/L

MB91F522/3/4/5/6 Qualification Status

Product Status: Production

Errata Summary

The following table defines the errata applicability to available MB91520 Series devices.

1.

Items Part Number Silicon Fix Status
Revision
[1]. Power-on Conditions is not enough | MB91F522B/D/F/J/K/L B C Will be fixed in production
in the Datasheet Specification MB91F523B/D/F/J/K/L ’ silicon version D, E
MB91F524B/D/F/J/K/L
[2]. Limitation for Watch mode (power MB91F525B/D/F/J/K/L BCDE i
off) MB91F526B/D/F/J/K/L o

Power-on Conditions is not enough in the Datasheet Specification

m Problem Definition

If the Power-On-Reset and Internal Low Voltage Detection are not generated, some port functions will not be available.
m Parameters Affected

torr for Power off time on Power-on Conditions

VCC Power ramp rate on Power-on Conditions

m Trigger Condition

When the power supply voltage to the MCU has been turned off but has not reached 0 V when the power supply voltage
is turned on again, MCU does not generate an internal power-on-reset signal (Power-On reset or Internal LVD reset).
Then, some port functions will not be available.

If below condition (1) or (2) or (3) is satisfied, Power-On Reset (Initialization-Reset signal) is generated and no problem
occurs.

(1) The VCC voltage is less than 200 mV for 50 ms or longer (torr)
(2) VCC Power ramp rate less than 4 mV/us (dV/dt) until a voltage level for a safe Power-On detection is reached

(3) C-pin voltage is below 60 mV when VCC is turned on again
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Page Section Change Results
(4-1-5),(4-1-6)SCS|=SOT delay time tpse
(4-1-7),(4-1-8)SCS1=SO0T delay time tpse
Corrected the following description.
Pin name: SCS1 to SCS3,SCS40 to SCS43,SCS50 to
SCS53,SCS60 to SCS63,SCS70 to SCS73,SCS8 to SCS11
SOT1 to SOT11
mELECTRICAL CHARACTERISTICS Value: Min - Max 40
4. AC characteristics
158,161, (4) Multi-function Serial : y
164,167 (4-1) CSIO timing Pin name: SCS1,SCS2,SCS50 to SCS53,SCS60 to
(4-1-5),(4-1-6),(4-1-7),(4-1-8) SCS63,SCS70 to SCS73,
SCS8 to SCS11
SOT1,S0T2,SOT5 to SOT11
Value: Min - Max 40
Pin name: SCS3,SCS40 to SCS43
SOT3,S0T4
Value: Min -  Max 300
(4-1-5)SCK|=SCS| clock switch time tscc
(4-1-6)SCK1=SCS| clock switch time tscc
(4-1-7)SCK|=SCS1 clock switch time tscc
(4-1-8)SCK1t=SCS1 clock switch time tscc
Corrected the following description.
mELECTRICAL CHARACTERISTICS zg;1ameé§§;< égsigK1;CS43 SCS50 to SCS53,SCS60
159 162. | 4: AC characteristics to : to . to ' to
165’ 168’ (4) Mu|t|-fun'ct|(.)n Serial SC863,SCS7O to SCS73,SCSS to SCS11
’ (4-1) CSIO timing Value: Min 3tcpp+0  Max 3tcpp+50
(4-1-5),(4-1-6),(4-1-7),(4-1-8) 1
Pin name: SCK1,SCK2,SCK5 to SCK11
SCS1,SCS2,SCS50 to SCS53,SCS60 to SCS63,SCS70 to
SCS73,SCS8 to SCS11
Value: Min 3tcpp-10  Max 3tcpp+50
Pin name: SCK3,SCK4 SCS3,SCS40 to SCS43
Value: Min 3tcpp-300  Max 3tcpp+50
mELECTRICAL .CI'-IARACTERISTICS Added the following description.
159,162 4.AC charactt'erlstlcs' Regardless of the deselect time setting, once after the serial
,162, g g,
165168 (4) Multl-fungtlgn Serial chi | . ] ’ o )
) (4-1) CSIO timing p select pin becomes inactive, it will take at least five
(4-1-5),(4-1-6),(4-1-7),(4-1-8) peripheral bus clock cycles to be active again
mELECTRICAL CHARACTERISTICS
184 5.A/D Converter Added the value of "Total error".
(1) 12-bit A/D Converter Electrical Total error value Min— Typ— Max+12 LSB
Characteristics
mELECTRICAL CHARACTERISTICS Corrected the value of "Zero transition voltage".
1gq | >AVD Converter Min AVRL+0.5LSB-20mV Max AVRL+0.5LSB+20mV
(1) 12-bit A/D Converter Electrical l
Characteristics Min AVRL-11.5LSB Max AVRL+12.5LSB
mELECTRICAL CHARACTERISTICS Corrected the value of "Full-scale transition voltage".
184 5.A/D C_onverter . Min AVRH-1.5LSB-20mV Max AVRH-1.5LSB+20mV
(1) 12-bit A/D Converter Electrical l
Characteristics Min AVRH-13.5LSB _Max AVRH+10.5LSB

Document Number: 002-04662 Rev. *D
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Section

Change Results

21,22

mPIN Description

A List of "Pin Description" modified.

(Error)

Pin no.

Pin

64

80

100 | 120

144

176

Name

1 14

17

21

P034

A06

OCU11_1

IcCU2_3

TIN5 0

RTOO 1

SOT3_2

10

13 16

19

23

P151

SCK8_0/
SCL8

OCU9 1

TRG7 0

ICUO_3

TIN7_O

ZINO_2

DTTI_1

1"

14 17

20

24

P035

A07

SIN8_0

OCU8 1

TOT4_0

AINO 0

INT11_0

10

12

15 18

21

25

P036

A08

SCS8 0

OCU7 1

TOT5_0

BINO_O

16 19

22

26

P037

A09

OCuU6_1

TOT6_0

ZINO 0

27

P174

TRG8_1

Document Number: 002-04662 Rev. *D
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Page Section Change Results

A List of "Pin Description" modified.

(Error)

Pin no. Pin
64 | 80 | 100 [ 120 [ 144 | 176 Name
P175
. . i i i 28 TRG9 1
P040
A10
PPG23 1
TOT7 0
AINT 0
SINO_1
P041
A1
SIN9 0
ICU9_1
BIN1 0O
INT12_0
P042
A12
SOTY 0
13 | 15 | 19 | 22 | 25 | 31 AN47
22,23 | mPIN Description ICU8_1
TRGO_1
ZIN1 0
P043
A13
ICU7 1
TRG1_1
P044
Al4
- |16 | 21 | 24 | 27 | 33 SCS9 0
ICU6_1
TRG2_1
P045
A15
SCK9_0
14 | 17 | 22 | 25 | 28 | 34 AN46
ICU5_1
TRG3_1
TOT1 2
P046
A16
ICU4_1
TRG4_1
P176
TRG10 0

1 13 17 20 23 29

12 14 18 21 24 30
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Change Results

34, 35

mPIN Description

A List of "Pin Description" modified.

(Error)

Pin no.

Pin

64 80 | 100 | 120 | 144 | 176

Name

- - - 13 | 133 | 161

P002
D18
SCK1 0
TIOBO_1

- 76 96 | 114 | 134 | 162

P003
D19
SIN2 0
TIOB1 1
INT3_0

- - - - 135 | 163

P004
D20
SO0T2_0

- - - - - | 164

P164
PPG32_1

61 77 97 | 115 | 136 | 165

P005
D21
SCK2 0
ADTGO_1
INT7_1
(RX2(64))

- - - - - | 166

P165
PPG33_1

62 78 98 | 116 | 137 | 167

P006
D22
SCS2 0
ADTG1 1
INT2_1
(TX2(64))

- - - 117 | 138 | 168

P0O07
D23

- - - - - | 169

P166
PPG34_1

- - - 118 | 139 | 170

P0O10
D24

63 79 99 | 119 | 140 | 171

PO11

WOT

D25
SOT2 1
TIOAO O
INT3_1
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