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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, I12C, LINbus, SPI, UART/USART
DMA, LVD, POR, PWM, WDT
76

320KB (320K x 8)

FLASH

64K x 8

56K 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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=== 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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=== CYPRESS MB91520 Series
. . I
Pin no. Nzlr:e Polarity cirl(?uit8 Function*’
64 | 80 | 100 | 120 | 144 | 176 types
P070 - General-purpose |/O port
- - 40 | 46 | 54 | 68 A -
ICUO_2 - Input capture ch.0 input (2)
PO71 - General-purpose /O port
Multi-function serial ch.4
Scké_2 i clock I/O (2)
26133 | 41 | 47 155 | 69 [ ANgs - G [ ADC analog 35 input
ICU1_2 - Input capture ch.1 input (2)
MONCLK - Clock monitor output pin
P072 - General-purpose |/O port
SIN4_0 i IE/(I)L;Iti-function serial ch.4 serial data input
27| 34| 42 | 48 1 86 | 70 [ A\N34 - G | ADC analog 34 input
ICU2_2 - Input capture ch.2 input (2)
INT5_0 - INT5 External interrupt input (0)
P0O73 - General-purpose /O port
SOT4_0/ Multi-function serial ch.4 serial data output
- 335 43 | 49 | 57 | 71 | SDA4 3,74 ) D (0)/IZC bus serial data I/O
AN33 - ADC analog 33 input
ICU3_2 - Input capture ch.3 input (2)
P186 - General-purpose |/O port
I | PPG46_0 - A PPG ch.46 output (0)
P187 - General-purpose /O port
I s PPG47_0 - A PPG ch.47 output (0)
P0O74 - General-purpose /O port
- - - 50 | 58 | 74 | SCK4 0/ E Multi-function serial ch.4 clock 1/0O (0)/
SCL4 i I°C bus serial clock 1/0
P075 - General-purpose |/O port
i i i 51 59 | 75 SIN3_0 i E I;/(I)l;lti-function serial ch.3 serial data input
INT4_0 - INT4 External interrupt input (0)
P0O76 - General-purpose /O port
- - - 52 | 60 | 76 | SOT3 0/ E Multi-function serial ch.3 serial data output
SDA3 ] (0)/°C bus serial data 1/0
PO77 - General-purpose |/O port
- - - 53 | 61 | 77 | SCK3_ 0/ E Multi-function serial ch.3 clock 1/0O (0)/
SCL3 i I°C bus serial clock 1/0
P152 - General-purpose /O port
- | - | 44 | 54 | 62 | 78 A L
SCS53_0 - Serial chip select 53 output (0)
P153 - General-purpose /O port
SCK5_0/ Multi-function serial ch.5 clock 1/0 (0)/
SCL5 i I°C bus serial clock 1/0
28| 36| 45 | 55 | 63 | 79 AN32 - G ADC analog 32 input
FRCK1_1 - Free-run timer 1 clock input (1)
INT4_1 - INT4 External interrupt input (1)
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==27# CYPRESS MB91520 Series

Embedded in Tomorrow”

7. Block Diagram
MB91F522B, MB91F523B, MB91F524B, MB91F525B, MB91F526B

Regulator
CR oscillator

FR81s CPU core

MPU

Debug
Interface

Instruction

~
XBS

XBS Crossbar Switch

Al *Main Flash Flash
4BK/BAKI9BKI128K [256K/384K/512K/768K/
1024KB +64KB
From Master.

Timing
Protection Unit

< ~
= o
I
<
To Slave On-chip bus layer 2 ‘(7)’
1 T 1 | 2
From Master a
ToSlave | On-chip bus layer 1 =
?
jt
-
(o]
DMAC
RAM ECC Control(XBS RAM) (16 ch) ”
CAN (3ch) |~ ) Bus
Penph_eral Bus performance
e Bridge counter
Bus Bridge
Operation mode
— I I y register
RX,T
RAM ECC Control BackUp ;
(BackUp RAM) RAM +8KB MDO,MD1,P00
[ AsyncBus Bridge (PcLK1 <>Peik2) =) =) AsyncBus Bridge (PCLK1 <>PCLK2) |
£
| CAN prescaler K:> H CRC | 1
[ RTC./WDT1 Calibration k=) 3 <= Wave generator (6ch) =
= TTI,RTO
— 1/ port setting k= 3! <= 16bit Free-run timer (3ch) =
FRCK
— 3 H 16bit Input capture (4ch >l
N| 32bit Free-run timer(1ch) k= 3 1 i LD (Eel) |
o - | icu
FRCK c H 16bit Output compare (6ch) IR
=3 32bit Input capture(5ch) K=> o
icu H 12bit AD converter (13ch + 13ch) &
) [ s20it ouput compareqach) K= ADTGAIN
ocu “I Multi-function serial interface (8ch) |
| Base timer (1ch) K:> souT,
SIN
TIOATIOB "
s U/D counter (2ch) k= H Bus Bridge (32bit <-> 16bit) | SCK
o AIN,BIN,ZI ';
2L , Reload timer (7ch) kK= FFERE) >
TIN,TOT TRG,PPG
8bit DA converter (1ch) K=l =
DAO “l Bus Bridge (32bit <->16bit) | o
Clock monitor K:> o
MONCLK External interrupt input(16ch) |-7|NT 8
v Real time clock -
woT
Clock supervisor
[ Watchdog timer(SW and HW) k=>! e |
NMI |4—QX NMIX
| DMA transfer request generate/clear K:>
| Interrupt request batch read K:>
Low-voltage detection
| Clock control (divide control) K:> “| (External power supply low-voltage detection)
RST X)—Pl Reset control register K:> “| Low-voltage detection |
(Internal power supply low-voltage detection)
| Low-power consumption setting register K:> B PPly g
Delay interrupt K:> “ Clock control (Clock setting,
L | Main timer, Sub timer, PLL timer)
| Interrupt controller K:>
~ _

£
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T
=7 CYPRESS MB91520 Series
Embedded in Tomorrow™
Address offset value / Register name
Address Block
+0 +1 +2 +3
Free-run timer
FRS9 [R/W]B,HW . .
0000744 — --00--00 —-00--00 -00--00 selectlor; register
OCLS67 [R/W] OCU6B7 Output
0000784 — — — B,HW level control
----0000 register
OCLS89 [R/W] OCU89 Output
00007CH — — — B,HW level control
----0000 register
000080 BTOTMR [R] H BTOTMCR [R/W]H
H 00000000 00000000 -000--00 -000-000
000084, BTOTMCR2 [R/W]B| BTOSTC [R/W]B . . Base Timer 0
------- 0 -0-0-0-0
000088 BTOPCSR/BTOPRLL [R/W] H BTOPDUT/BTOPRLH/BTODTBF [R/W]H
A 00000000 00000000 00000000 00000000
00008CH — ‘ — — | — Reserved
000090 BT1TMR [R] H BT1TMCR [R/W]H
A 00000000 00000000 -000--00 -000-000
000094, BT1TMCR2 [R/W]B| BT1STC [R/W]B . . Base Timer 1
------- 0 -0-0-0-0
000098 BT1PCSR/BT1PRLL [R/W] H BT1PDUT/BT1PRLH/BT1DTBF [R/W]H
A 00000000 00000000 00000000 00000000
00009C,, BTSELO1 [R/W] B . BTSSSR [W] B,H Base Timer 0.1
---0000 | e e 11
0000AOQH
to — — — — Reserved
0000FCh
000100 TMRLRA1 [R/W]H TMR1 [R] H
A XXXXXXXX XXXXXXXX XXXXXXXX XXXXXXXX
Reload Timer 1
000104 TMRLRB1 [R/W] H TMCSR1 [R/W] B, HW
A XXXXXXXX XXXXXXXX 00000000 0-000000
000108 TMRLRA2 [R/W] H TMR2 [R] H
H XXXXXXXX XXXXXXXX XXXXXXXX XXXXX XXX
Reload Timer 2
00010C TMRLRB2 [R/W] H TMCSR2 [R/W] B,H,.W
H XXXXXXXX XXXXXXXX 00000000 0-000000
000110 TMRLRA3 [R/W] H TMR3 [R] H
H XXXXXXXX XXXXXXXX XXXXXXXX XXXXX XXX
Reload Timer 3
000114 TMRLRB3 [R/W] H TMCSR3 [R/W] B,H,W
. XXXXXXXX XXXXXXXX 00000000 0-000000
00011841 MSCY4 [R]HW Input Capture 4,5
XXXXXXXX XXXXXXXX XXXXXXXX XXXXXXXX Cycle
00011C MSCY5 [R] HW measurement
. XXXXXXXX XXXXXXXK XXXXXXXX XXXXXXXX data register 45
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== CYPRESS MB91520 Series
Embedded in Tomorrow”
Address offset value / Register name
Address Block
+0 +1 +2 +3
000C4C DDAR4 [RIWTW
H XXX XXXXXXXX XXXXXXXX XXXXXXXX
DCCRS5 [RIW]W
000C50x 0----000 --00--00 00000000 0-000000
DCSR5 [RIW] H DTCR5 [R/W]H
00054+ 0------- - 000 00000000 00000000
000C58 DSAR5 [RIW]W
H ) 9.9.9.90.90.9.0.9.9.0.099.99.9.99090999.99999904
DDARS5 [RIW]W
000C5CH
) 0.9.0.90.9.9.9.9.9.0.90.9.9.9.90.9.0.99.999009.99.9900004
DCCR6 [R/IW]W
000C60w 0----000 --00--00 00000000 0-000000
DCSR6 [RIW]H DTCR6 [R/W] H
000C64+ 0---m--- - 000 00000000 00000000
000C68 DSAR6 [R/IW]W
H ) 9.90.9.9.9.9.90.9.9.0.90.99.9.9.9.9.99.9.9909.99.9.99904
DDARG6 [RIW] W
000C6CH
) 9.0.9.9.9.9.0.9.9.0.90.99.9.9.9.9.99.9.909909.9.9.9.9909004
DCCR7 [RIW]W
000C70w 0----000 --00--00 00000000 0-000000
DCSR7 [R/IW] H DTCR7 [R/W]H
000C74x R 000 00000000 00000000 DMA
Controller
000C78, DSAR7 [RIW]W [S]
XXXXXXXX XXXXXXXX XXXXXXXX XXXXXXXX
DDAR7 [RIW]W
000C7Cq
XXXXXXXX XXXXXXXX XXXXXXXX XXXXXXXX
DCCRS8 [RW]W
000C80x 0----000 --00--00 00000000 0-000000
DCSR8 [R/W]H DTCRS8 [R/W] H
000C84x 0---m--- - 000 00000000 00000000
000C88 DSARS8 [R/IW]W
H ) 9.90.9.9.9.9.0.9.9.0.0.99.9.9.9.9.99.9.99009.9.9.9.99904
DDARS [RIW]W
000C8CH
XXXXXXXX XXXXXXXX XXXXXXXX XXXXXXXX
DCCR9 [RW]W
000C90x 0----000 --00--00 00000000 0-000000
DCSR9 [RIW] H DTCR9 [R/W]H
000C94x () 000 00000000 00000000
000C98 DSAR9 [R/IW]W
H ) 9.9.9.9.9.9.0.9.9.0.0.9.9.9.9.9.9.99.9.99909.9.9.9.99904
DDAR9 [RIW] W
000C9CH
) 9.90.9.9.9.9.0.9.9.0.90.99.9.9.9.9.9.9.9.99909.9.9.9.9909004
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=2 CYPRESS MB91520 Series
Embedded in Tomorrow”
Address offset value / Register name
Address Block
+0 +1 +2 +3
00125C OCCPB4/0OCCP4 [RIW] HW OCCPB5/OCCP5 [R/W] H,W
H 00000000 00000000 00000000 00000000 .
16-bit Output
001260 0CS45 [RIW] BHW B OCMgI?fSV[RNV] compare 4/5
H -110--00 00001100 ”
—————— 00
0012644
to — — — — Reserved
0012784
00127C IPCPO [R] H,W IPCP1 [R]HW
H
00000000 00000000 00000000 00000000 16-bit Input
001280 ICS01 [R/W] B,H,W B LSYNS [RW] B,H,w| capture 0/1
e — 00 00000000 ----0000
001284 IPCP2 [R] H,W IPCP3 [R] HW
H
00000000 00000000 00000000 00000000 16-bit Input
capture 2/3
001288, ICS23 [R/W] B,HW B .
—————— 00 00000000
00128Cq
to — — — — Reserved
0012984
00129Cq — — — — Reserved
0012A0 TMRRO [R/W] HW TMRR1 [R/IW] HW
H 00000000 00000001 00000000 00000001
TMRR2 [R/IW] HW
0012A4 00000000 00000001 — o
DTSCRO [R/W] DTSCR1 [R/W] DTSCR2 [R/W]
0012A8y4 B,H,W B,HW B,H,W —
00000000 00000000 00000000 Waveform
DTMNSO [R/W] generator
0012ACH _ DT'R% g;(/)v(;/ (])_'?'H’W _ BHW 0/1/2
00---000
SIGCR10 [R/W] SIGCR20 [R/W]
0012B0y — B,HW — B,HW
00000000 000000-1
PICSO [R/W] B,H,W
0012B4y 000000--
0012B84
to — — — — Reserved
0012CCh
16-bit Free-run
0012D0 FRS5 [R/W] B,H,W timer selection
H --00--00 --00--00 --00--00 --00--00 A/D activation
compare
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=7 CYPRESS MB91520 Series
Embedded in Tomorrow”
Address offset value / Register name
Address Block
+0 +1 +2 +3
001500 ADTCD36[R] B,H,W ADTCD37[R] B,H,W
A 10--0000 00000000 10--0000 00000000
001504 ADTCD38[R] B,H,W ADTCD39[R] B,H,W
A 10--0000 00000000 10--0000 00000000
001508 ADTCD40[R] B,H,W ADTCD41[R] B,H,W
H
10--0000 00000000 10--0000 00000000 12-bit A/D
00150C ADTCD42[R] B,H,W ADTCD43[R] B,H,W converter 2/2 unit
" 10--0000 00000000 10--0000 00000000
001510 ADTCD44[R] B,H,W ADTCD45[R] B,H,W
" 10--0000 00000000 10--0000 00000000
001514 ADTCD46[R] B,H,W ADTCD47[R] B,H,W
H 10--0000 00000000 10--0000 00000000
0015184
to — — — — Reserved
001534y
001538 ADTECS32[R/W] B,H,W ADTECS33[R/W] B,H,W
0 —— 0---0000 | e 0 ----0000
00153C ADTECS34[R/W] B,H,W ADTECS35[R/W] B,H,W
1 — 0---0000 | e 0 ----0000
001540 ADTECS36[R/W] B,H,W ADTECS37[R/W] B,H,W
1 I — 0---0000 | e 0 ----0000
001544 ADTECS38[R/W] B,H,W ADTECS39[R/W] B,H,W
H
------- 0 ----0000 wmme=-0 ----0000 12-bit AID
001548 ADTECS40[R/W] B,H,W ADTECS41[R/W] B,H,W converter 2/2 unit
1 I — 0---0000 | e 0 ----0000
00154C ADTECS42[R/W] B,H,W ADTECS43[R/W] B,H,W
0 —— 0---0000 | e 0 ----0000
001550 ADTECS44[R/W] B,H,W ADTECS45[R/W] B,H,W
0 — 0---0000 | e 0 ----0000
001554 ADTECS46[R/W] B,H,W ADTECS47[R/W] B,H,W
0 —— 0---0000 | e 0 ----0000
0015584
to — — — — Reserved
0015744
001578 ADRCUT4[R/W] B,H,W ADRCLT4[R/W] B,H,W
" ----0000 00000000 ----0000 00000000
00157C ADRCUT5[R/W] B,H,W ADRCLT5[R/W] B,H,W
H
----0000 00000000 ----0000 00000000 12-bit AID
001580 ADRCUTE[R/W] B,HW ADRCLT6[R/W] B,H,W converter 2/2 unit
" ----0000 00000000 ----0000 00000000
001584 ADRCUT7[R/W] B,H,W ADRCLT7[R/W] B,H,W
H ----0000 00000000 ----0000 00000000
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== CYPRESS MB91520 Series
Embedded in Tomorrow™
Address offset value / Register name
Address Block
+0 +1 +2 +3
001A80 PCN202 [R/W] B,H,W PSDR2 [R/W] H,W
H --000000 -----110 00000000 00000000
001A84 PTPC2 [RIW] HW PCMDWD2 [R/W] B,H,W
H 00000000 00000000 | e e 0000
001A88 PHCSR2 [W] H,W PLCSR2 [W] H,W FlF;SrZ
H XXXXXXXX XXXXXXXX XXXXXXXK XXXXXXXX L
communication
001ABC PHDUT2 [W] HW PLDUT2 [W] H,W
H XXXXXXXX XXXXXXXX XXXXXXXK XXXXXXXX
PCMDDT2 [R/W] HW
001A90x 00000000 00000000 _ -
001A94 PCN3 [R/W] B,H,W PCSR3 [W] H,W
H 00000000 000000-0 XXXXXXXK XXXXXXXX
001A98 PDUT3 [W] H,W PTMR3 [R] H,W
H XXXXXXXX XXXXXXXX 11111111 11111111
001A9C PCN203 [R/W] B,H,W PSDR3 [R/W] H,W
H --000000 -----110 00000000 00000000
001AAD PTPC3 [R/W] HW PCMDWD3 [R/W] B,H,W P*F;Srs
H 00000000 00000000 | e 0000 o
communication
001AA4 PHCSR3 [W] H,W PLCSR3 [W] H,W
H XXXXXXXX XXXXXXXX XXXXXXXX XXXXXXXX
001AA8 PHDUT3 [W] H,W PLDUT3 [W] H,W
H XXXXXXXX XXXXXXXX XXXXXXXK XXXXXXXX
PCMDDT3 [R/W] HW
001AACH 00000000 00000000 _ -
001ABO PCN4 [R/W] B,H,W PCSR4 [W] H,W
H 00000000 000000-0 XXXXXXXK XXXXXXXX
PDUT4 [W] HW PTMR4 [R] H,W
001AB4+ XXXXXXXX XXXXXXXX 1111111 11111111 PPG4
001ABS PCN204 [R/W] B,H,W PSDR4 [R/W] H,W
H --000000 -----110 00000000 00000000
PTPC4 [R/W] HW
001ABCH 00000000 00000000 - - PPG4
0D1ACD PCN5 [R/W] B,H,W PCSR5 [W] H,W
H 00000000 000000-0 XXXXXXXK XXXXXXXX
PDUT5 [W] H,W PTMRS5 [R] H,W
001AC4n
XXXXXXXX XXXXXXXX 1111111 11111111 PGS
001ACS PCN205 [R/W] B,H,W PSDR5 [R/W] H,W
H --000000 -----110 00000000 00000000
PTPC5 [R/W] HW
001ACCH 00000000 00000000 - -
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=7 CYPRESS MB91520 Series
Embedded in Tomorrow™
Address offset value / Register name
Address Block
+0 +1 +2 +3
001ADO PCN6 [R/W] B,H,W PCSR6 [W] H,W
H 00000000 000000-0 XXXXXXXX XXXXXXXX
PDUT6 [W] H,W PTMRS6 [R] H,W
001AD4y
XXXXXXXX XXXXXXXX 11111111 11111111 PG
001ADS PCN206 [R/W] B,H,W PSDR6 [R/W] HW
H --000000 -----110 00000000 00000000
PTPC6 [R/W] HW
001ADCH 00000000 00000000 o T
001AED PCN7 [R/W] B,H,W PCSR7 [W] H,W
H 00000000 000000-0 XXXXXXXK XXXXXXXX
001AE4 PDUT7 [W] H,W PTMR7 [R] H,W
H XXXXXXXX XXXXXXXX 1111111 11111111 o
PPG7
001AES PCN207 [R/W] B,H,W PSDR7 [RW] H,W
H --000000 -----110 00000000 00000000
PTPC7 [RIW] HW
001AECH 00000000 00000000 - -
001AFO PCN8 [R/W] B,H,W PCSR8 [W] H,W
H 00000000 000000-0 XXXXXXXX XXXXXXXX
001AF4 PDUT8 [W] HW PTMRS [R] H,W
H XXXXXXXX XXXXXXXX 11111111 11111111 PG
001AFS PCN208 [R/W] B,H,W PSDR8 [R/W] HW
H --000000 -----110 00000000 00000000
PTPC8 [R/W] HW
O001AFCH 00000000 00000000 o T
001800 PCN9 [R/W] B,H,W PCSR9 [W] H,W
H 00000000 000000-0 XXXXXXXX XXXXXXXX
001804 PDUT9 [W] H,W PTMR9 [R] H,W
H XXXXXXXX XXXXXXXX 1111111 11111111 PPGY
001808 PCN209 [R/W] B,H,W PSDR9 [R/W] HW
H --000000 -----110 00000000 00000000
PTPC9 [R/W] HW
001B0CH 00000000 00000000 B B
001810 PCN10 [R/W] B,H,W PCSR10 [W] H,W
H 00000000 000000-0 XXXXXXXX XXXXXXXX 10
PP
001814 PDUT10 [W] H,W PTMR10 [R] H,W
H XXXXXXXX XXXXXXXX 11111111 11111111
001818 PCN210 [R/W] B,H,W PSDR10 [R/W] H,W
H --000000 -----110 00000000 00000000
PTPC10 [R/W] HW PPG10
001B1CH 00000000 00000000 o -
PCN11 [R/W] B,H,W PCSR11 [W] H,W
001B20x 00000000 000000-0 XXXXXXXK XXXXXXXX PPGTI
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Address offset value / Register name
Address Block
+0 +1 +2 +3
001B78 PCN216 [R/W] B,H,W PSDR16 [R/W] H,W
H --000000 -----110 00000000 00000000
e PPG16
PTPC16 [R/W] HW
001B7Cx 00000000 00000000 - -
001880 PCN17 [R/W] B,H,W PCSR17 [W] H,W
H 00000000 000000-0 XXXXXXXK XXXXXXXX
001884 PDUT17 [W] H,W PTMR17 [R] H,W
H XXXXXXXX XXXXXXXX 1111111 11111111
PPG17
001888 PCN217 [R/W] B,HW PSDR17 [RIW] H,W
H --000000 -----110 00000000 00000000
PTPC17 [RIW] HW
001B8CH 00000000 00000000 o -
001890 PCN18 [R/W] B,H,W PCSR18 [W] H,W
H 00000000 000000-0 XXXXXXXX XXXXXXXX
001894 PDUT18 [W] H,W PTMR18 [R] H,W
H XXXXXXXX XXXXXXXX 1111111 11111111 PGS
001898 PCN218 [R/W] B,HW PSDR18 [RIW] H,W
H --000000 -----110 00000000 00000000
PTPC18 [RIW] HW
001B9CH 00000000 00000000 - -
001BAO PCN19 [R/W] B,H,W PCSR19 [W] H,W
H 00000000 000000-0 XXXXXXXX XXXXXXXX
001BA4 PDUT19 [W] H,W PTMR19 [R] H,W
H XXXXXXXX XXXXXXXX 11111111 11111111 PPGAY
001BAB PCN219 [R/W] B,HW PSDR19 [RIW] H,W
H --000000 -----110 00000000 00000000
PTPC19 [RIW] HW
001BACH 00000000 00000000 - -
001BBO PCN20 [R/W] B,H,W PCSR20 [W] H,W
H 00000000 000000-0 XXXXXXXX XXXXXXXX
001BB4 PDUT20 [W] H,W PTMR20 [R] H,W
H XXXXXXXX XXXXXXXX 11111111 11111111 PPG20
001BB8 PCN220 [R/W] B,H,W PSDR20 [R/W] H,W
H --000000 -----110 00000000 00000000
PTPC20 [R/W] HW
001BBCx 00000000 00000000 o -
001BC0 PCN21 [R/W] B,H,W PCSR21 [W] H,W
H 00000000 000000-0 XXXXXXXX XXXXXXXX
PDUT21 [W] H,W PTMR21 [R] H,W
001BC4n XXXXXXXX XXXXXXXX 1111111 11111111 PPG21
001BCS8 PCN221 [R/W] B,HW PSDR21 [RIW] H,W
H --000000 -----110 00000000 00000000
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80 pins
Interrupt number Interrupt Default
Interrupt factor . Hexa Offset | address for | RN
Decimal decimal level TBR
Reset 0 0 - 3FCh | O0OOFFFFCq -
System reserved 1 1 - 3F84 | O00FFFF8y -
System reserved 2 2 - 3F4y | OOOFFFF44 -
System reserved 3 3 - 3F04 | O0OFFFFOn -
System reserved 4 4 - 3ECH | O0OFFFECH -
FPU exception 5 5 - 3E84 | O0OOFFFE8H -
ExcePtlon of instruction access protection 6 6 ) 3E4y | 00OFFFE4y )
violation
Exception of data access protection violation 7 7 - 3EO4 | OOOFFFEOH -
Data access error interrupt 8 8 - 3DChH | O0OOFFFDCH -
INTE instruction 9 9 - 3D84 | O0OOFFFD8H -
Instruction break 10 0A - 3D4y | O00FFFD4H -
System reserved 11 0B - 3D0n | OOOFFFDOH -
System reserved 12 0oC - 3CCH | O0OOFFFCCh -
System reserved 13 0D - 3C8u | O0OOFFFC84 -
Exception of invalid instruction 14 OE - 3C44 | O00FFFC44 -
NMI request
Error generation during internal bus diagnosis 15 (Fn)
XBS RAM double-bit error generation 15 OF Fixed 3C0H | OOOFFFCOH -
Backup RAM double-bit error generation
TPU violation
External interrupt 0-7 16 10 ICRO0 | 3BCH | O0OFFFBCH 0
External interrupt 815 17 11 ICRO1 | 3B8y | OOOFFFB8y | 1+
External low-voltage detection interrupt
Reload timer 0/1/4/5 18 12 ICR02 3B4n | O0OFFFB4y | 2*°
Reload timer 3/6/7 19 13 ICR0O3 3BOx | OOOFFFBOy | 3*
Multi-function serial interface
ch.0 (reception completed) 1
. . - 20 14 ICR04 | 3ACH | OOOFFFACH | 4*
Multi-function serial interface
ch.0 (status)
Multl-functlorl sgrlal interface 21 15 ICRO5 38, | 000FFFASy | 5
ch.0 (transmission completed)
- 22 16 ICRO6 | 3A4n | O0OFFFA4y | -*°
- 23 17 ICRO7 | 3AO4 | O00FFFAOy | -*°
Multi-function serial interface
ch 2 (reception completed) 1
- - - 24 18 ICRO8 39Cy | OOOFFF9CH | 8*
Multi-function serial interface
ch 2 (status)
Multl-functloh s.erlal interface 25 19 ICRO9 398, | 000FFFo8, | o*'
ch 2 (transmission completed)
Multi-function serial interface
ch.3 (reception completed) 1
. . . 26 1A ICR10 394y | OOOFFF944 | 10*
Multi-function serial interface
ch. 3 (status)
Multl-functlorl sgrlal interface o7 1B ICR11 3904 | 000FFF90, 1
ch 3 (transmission completed)
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120 pins
Interrupt number Interrupt Default
Interrupt factor . . Offset (address for] RN
Decimal | Hexadecimal | level TBR
Reset 0 0 - 3FCh |000FFFFCH| -
System reserved 1 1 - 3F84 |000FFFF84| -
System reserved 2 2 - 3F44 |000FFFF4y| -
System reserved 3 3 - 3FOn |0O00FFFFOn| -
System reserved 4 4 - 3ECH |000FFFECH| -
FPU exception 5 5 - 3E84 |O0OFFFES8H| -
Exception of instruction access protection violation 6 6 - 3E44 |O00OFFFE4n| -
Exception of data access protection violation 7 7 - 3EO4 |OOOFFFEOQOH| -
Data access error interrupt 8 8 - 3DChx |000FFFDCH| -
INTE instruction 9 9 - 3D8H |000FFFD8H| -
Instruction break 10 0A - 3D44 |000FFFD4y| -
System reserved 11 0B - 3D04 |0O00OFFFDOH| -
System reserved 12 0oC - 3CCx |000FFFCCh| -
System reserved 13 0D - 3C84 |000FFFC84| -
Exception of invalid instruction 14 OE - 3C44 |000FFFC4n| -
NMI request
Error generation during internal bus diagnosis 15 (F)
XBS RAM double-bit error generation 15 OF Fixed 3COx |00OFFFCOH| -
Backup RAM double-bit error generation
TPU violation
External interrupt 0-7 16 10 ICRO0 | 3BCH |000FFFBCH| O
External interrupt 8-15 — 17 11 ICRO1 | 3B8x |000FFFB8y| 1*
External low-voltage detection interrupt
Reload timer 0/1/4/5 18 12 ICRO2 | 3B4y |000FFFB4y| 2*
Reload timer 2/3/6/7 19 13 ICRO3 | 3BOx |000FFFBOy| 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 |000FFFA8H| 5+
ch.0 (transmission completed)
Multi-function serial interface
ch.1 (reception completed) 22 16 ICRO6 | 3Ady |000FFFA4y| 6
Multi-function serial interface
ch.1 (status)
Multl-functlor? sgrlal interface 23 17 ICRO7 | 3A0y |000FFFAQy| 7+
ch.1 (transmission completed)
Multi-function serial interface
ch.2 (reception completed) 24 18 ICRO8 | 39Cy |000FFFaCy| 8
Multi-function serial interface
ch.2 (status)
Multl-functlor? sgrlal interface 25 19 ICRO9 | 398, |000FFF98,| 9*
ch.2 (transmission completed)
Multi-function serial interface
ch.3 (reception completed) 1
: - _ 26 1A ICR10 | 394y |000FFF944| 10*
Multi-function serial interface
ch.3 (status)
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11. Electrical Characteristics
Absolute Maximum Ratings
Rating
Parameter Symbol Unit Remarks
Min Max
Power supply voltage *1x2 Vee Vss-0.3 Vss+6.0 V
< <
Analog power supply voltage *'"** AVce Vss-0.3 Vsst6.0 \Y CVRH = AVee =
CcC
Analog reference voltage +1 AVRH Vss-0.3 Vss+6.0 \Y AVRH < AV¢c
Input voltage *' Vi Vss-0.3 Vee+0.3 v
Analog pin input voltage +1 Vias Vss-0.3 Vecet0.3 \Y
Output voltage *' Vo Vss-0.3 Vee+0.3 v
Maximum clamp current lcLamp - 4.0 mA | *6
Total maximum clamp current Z|lcLame| - 20 mA |6
o . 43 loL1 - 15 mA
L" level maximum output current otz _ 30 mA
w ow 4 loLavi - 4 mA | *9
L" level average output current oL _ 12 mA 10
- «5 Z|o|_1 - 100 mA
L" level total output current SloLs _ 120 A
i |OH1 - -15 mA
"H" level tput t*®
evel maximum output curren lorts i 30 A
_ b loHav1 - -4 mA | *9
H" level average output current lorav i 12 mA |10
Z|o|-|1 - -100 mA
npgn *5
H" level total output current Slonz i 7120 A
Power Ta: -40°C to +105°C p - 882 mW | *8
consumption | Ta: -40°C to +125°C ° - 675 mW | *8
. -40 +105 °C
Operating temperature Ta 20 +125 C 7
Storage temperature Tstg -55 +150 °C

*1: These parameters are based on the condition that Vss=AVss=0.0V

*2: Caution must be taken that AVcc, AVRH do not exceed Vcc upon power-on and under other circumstances.

*3: The maximum output current is defined as the value of the peak current flowing through any one of the corresponding pins.

*4: The average output current is defined as the value of the average current flowing through any one of the corresponding pins for

a 10 ms period. The average value is the operation current x the operation ratio.

*5: The total output current is defined as the maximum current value flowing through all of corresponding pins.

*6:

- Corresponding pins: all general-purpose ports except P035, 041, 093, 122.

- Use within recommended operating conditions.

- Use at DC voltage (current).

- The + B signal should always be applied by connecting a limiting resistor between the + B signal and the microcontroller.
- The value of the limiting resistor should be set so that the current input to the microcontroller pin does not exceed rated

values at any time regardless of instantaneously or constantly when the + B signal is input.

- Note that when the microcontroller drive current is low, such as in the low power consumption modes, the + B input potential

can increase the potential at the Vcc pin via a protective diode, possibly affecting other devices.

- Note that if the + B signal is input when the microcontroller is off (not fixed at 0 V), since the power is supplied through the

pin, the microcontroller may operate incompletely.

- Note that if the +B signal is input at power-on, since the power is supplied through the pin, the power-on reset may not

function in the power supply voltage.

- Do not leave + B input pins open.

*7: When it is used under this condition, contact your sales representative.
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=27 CYPRESS MB91520 Series

* CAN PLL jitter

Deviation time from the ideal clock is assured per cycle out of 20, 000 cycles.

PLL output —I _I
t1 | t2 I_ 3 | tn-1 | tn
> — > — > —> — > |
Ideal clock | | | |
Slow
A A
A 13
e t2
Deviation time ¢ t1 Y Y ¢ tn-1
itn
v
Fast
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tesol

SCS output

tessi % tesmi

or | XS T
- G G G

When Serial chip select is used , Serial clock output mark level "L",
Serial chip select Inactive level "L"
Master mode

-

tcsoe

4 m
SCS input
inpu % S /_

tesse tosHe

or OO XY

 tose

o N OO S

When Serial chip select is used , Serial clock output mark level "L",
Serial chip select Inactive level "L"
Slave mode

{oee

=1
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Part number Sub clock CSV Initial value | LVD Initial value Package*

MB91F526BWEPMC1 Yes ON ON

MB91F526BJEPMC1 OFF ON

MB91F525BWEPMC1 ON ON

MB91F525BJEPMCA1 OFF ON

MB91F524BWEPMC1 ON ON

MB91F524BJEPMCA1 OFF ON

MB91F523BWEPMC1 ON ON

MB91F523BJEPMCA1 OFF ON

MB91F522BWEPMC1 ON ON

MB91F522BJEPMC1 OFF ON LQE - 64 pin,
MB91F526BSEPMC1 None ON ON Plastic
MB91F526BHEPMCA1 OFF ON

MB91F525BSEPMC1 ON ON

MB91F525BHEPMCA1 OFF ON

MB91F524BSEPMC1 ON ON

MB91F524BHEPMCA1 OFF ON

MB91F523BSEPMC1 ON ON

MB91F523BHEPMCA1 OFF ON

MB91F522BSEPMC1 ON ON

MB91F522BHEPMCA1 OFF ON

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

Document Number: 002-04662 Rev. *D Page 225 of 289



CYPRESS

Embedded in Tomorrow™

19. Major Changes

MB91520 Series

Spansion Publication Number: MB91F526L_DS705-00011

Page

Section

Change Results

Revision 1.0

Initial release

Revision 2.0

w

mFEATURES

Corrected the following description.
5V tolerant input: 4 channels ch.6, ch.8, ch.9, ch.11
Automotive input

!
5V tolerant input: 4 channels ch.6, ch.8, ch.9, ch.11 CMOS
hysteresis input

3310 36

ml/O CIRCUIT TYPE

Corrected the following description to "Type F, G, I, J, K, M".
Schmitt input — CMOS hysteresis input

Corrected the following description to "Type D, E".

I°C Schmitt input — I’c hysteresis input

44 to 49

mBLOCK DIAGRAM

Corrected the following description.

oMB91F522B, MB91F523B, MB91F524B, MB91F525B,
MB91F526B

oMB91F522D, MB91F523D, MB91F524D, MB91F525D,
MB91F526D

eMB91F522F, MB91F523F, MB91F524F, MB91F525F,
MB91F526F

eMB91F522J, MB91F523J, MB91F524J, MB91F525J,
MB91F526J

oMB91F522K, MB91F523K, MB91F524K, MB91F525K,
MB91F526K

oMB91F522L, MB91F523L, MB91F524L, MB91F525L,
MB91F526L

138

mELECTRICAL CHARACTERISTICS
2. Recommended operating conditions

Added the following description.

*1 : When it is used outside recommended operation
guarantee range (range of the operation
guarantee),contact your sales representative. Moreover,
minimum value with an effective external low-voltage
detection reset becomes a voltage until generating
low-voltage detection reset

139,140

mELECTRICAL CHARACTERISTICS
3.DC characteristics

Corrected the value of "ICCT5 When using sub clock 32kHz
TA=+25°C
". Max 1420pA — Max 2000pA

139

mELECTRICAL CHARACTERISTICS
3.DC characteristics

Corrected the value of "Power supply voltage range".
(TA:-40°C to +105°C,Vce=AVcc=2.7V to
5.5V,VSS=AVSS=0.0V)

!
(Ta-40°C to
+105°C,Veec=AVcc=5.0V+10%/3.3V+0.3V,Vss=AVss=0.0V)

140,141

mELECTRICAL CHARACTERISTICS
3.DC characteristics

Corrected the value of "Power supply voltage range".
(Ta-40°C to +125°C,Vecc=AVcc=2.7V to
5.5V,VSS=AVSS=0.0V)
!
(Ta:-40°C to
+125°C,Vcec=AVce=5.0V+10%/3.3V+0.3V,Vss=AVss=0.0
V)

141

mELECTRICAL CHARACTERISTICS
3.DC characteristics

Corrected the value of " Pull-up resistance Ryp1".
Vce=3.3V+0.3V  Min 49 Max 140 —Min 45 Max 140
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MB91520 Series

Page Section

Change Results

13 mPin Assignment MB91F52xB

Signals indicated by the shading below deleted in Figure.

- Left side

VY

PO0/SING_LTRG3_O/TDN0_2RTOS 1

PO24/SIN4_1PPG24_0TIN_ORTO4_LINT15_0

PO27/SCSH0_LPPG2T_(HTOTO_METO3_]

PO3LSCHI_LPRGI0_NTOTI_0RTOI_]

PO33/PPG31_OVICU3_3TIN4_QRTO1_L'SCE3_2

PO34/0CU11_LICU2 3TINS_O/RTON 1/S0T3_2

| e | e e

P151/SCREIISCLE OCUS_LTRGT_MICUD_3TINT_0ZING_2DTTL L

PO35SINSI0OCUS_LTOT4_ (AIND_0ANT11_)

PO36/SCSE_0/0CUT_LITOTS_MBDN0_0

PO4OBPG3_1TOTT_HVAIN]_(0/SDN0_1

PO41/SINS_HICUS_V/BINT_0INT12_

PO42SOTY_IAN47ICUS_LTRGI_LZINI_Q

PO45SECES_AN2GICUS_LTRG3_1TOTI 2

PO4T/AN4STRGE OTIN3_250T0_1

POSIANSAPRPG3S_WVINT14_L/SCED 1

vss| 1

P020/SIN3_1/TRG3_0/TINO_2/RTO5 1| 2
P024/SIN4_1/PPG24_0/TIN1_O/RTO4_1/INT15_ 0] 3
P027/SCS40_1/PPG27_0/TOTO_O/RTO3 1| 4
P032/SCS43_1/PPG30_0/TOT3_ORTO2 1| 5

6

>

8

P033/PPG31_0/ICU3_3/TIN4_O/RTO1_1/SCK3_2
P034/0CU11_1/ICU2_3/TIN5_0/RTO0_1/SOT3_2
P151/0CU9_1/TRG7_0/ICUO_3/TIN7_0/ZINO_2/DTTI_1
P035/0CUS_1/TOT4_0/AINO_O/INT11_0| 9
P036/0CU7_1/TOT5_0/BINO_0| 10
P040/PPG23_1/TOT7_O/AIN1_0/SIN0_1| 11
PO41/SIN9_0/ICU9_1/BIN1_0/INT12 0| 12
P042/SOT9_0/AN47/ICU8_1/TRGO_1/ZIN1_0| 13
P045/SCK9_0/AN46/ICU5_I/TRG3_1/TOT1 2| 14
P047/AN45/TRG8_O/TIN3_2/SOT0_1| 15
P053/AN44/PPG35_0/INT14_1/SCKO_1| 16
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Page Section Change Results
The following sentence deleted from Interrupt vector 80pins.
125 minterrupt Vector Table (Error) .
*5: It does not support the DMA transfer by the interrupt
because of the RAM ECC bit error.
The interrupt factor in Interrupt vector 100pin modified as
follows:
(Error)
Base timer 0
000F
IR - 60 3 | ICR 30CH | FFOC | 44
Base timer 0 C | 44
129 mInterrupt Vector Table H
IRQ1
(Correct)
= 000F
3 | ICR
= 60 c | a4 30Cy | FFOC | 44
H
The interrupt factor in Interrupt vector 100pin modified as
follows:
(Error)
Base timer 1
IRQO
Base timer 1 ICR 000F | 45
IRQ1 611 3D | 45 | 308 | Frog, |
129 minterrupt Vector Table -
(Correct)
Base timer 1
IRQO
Base timer 1 ICR 0007
IRQ1 61 | 3D 45 3084 | FFO8 | 45
_ H
The following sentence deleted from Interrupt vector 100pins.
129 minterrupt Vector Table (Error) )
*5: It does not support the DMA transfer by the interrupt
because of the RAM ECC bit error.
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