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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
56

832KB (832K x 8)

FLASH

64K x 8

104K x 8

2.7V ~ 5.5V

A/D 32x12b; D/A 1x8b
External

-40°C ~ 105°C (TA)
Surface Mount

80-LQFP

80-LQFP (12x12)
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s> EMBEDDED IN TOMORROW

Product Lineup Comparison 144 Pins

MB91520 Series

MB91F522K | MB91F523K | MB91F524K | MB91F525K | MB91F526K

System Clock On chip PLL Clock multiple method
Minimum instruction execution time 12.5 ns (80 MHz)
Flash Capacity (Program) (256+64) KB | (384+64) KB | (512+64) KB | (768+64) KB | (1024+64) KB
Flash Capacity (Data) 64 KB
RAM Capacity (48+8) KB | (64+8)KB | (96+8)KB | (128+8) KB
External BUS I/F Yes

(22 address/16 data/4 cs)
DMA Transfer 16 ch
16-bit Base Timer 2ch
Free-run Timer 16 bit x 3 ch, 32 bit x 3 ch
Input capture 16 bit x 4 ch, 32 bit x 6 ch
Output Compare 16 bit x 6 ch, 32 bit x 6 ch
16-bit Reload Timer 8 ch
PPG 16 bit x 44 ch
Up/down Counter 2ch
Clock Supervisor Yes
External Interrupt 8 ch x 2 units
A/D converter 12 bit x 32 ch (1 unit), 12 bit x 16 ch (1 unit)
D/A converter (8 bit) 2ch
Multi-Function Serial Interface 12 ch"
CAN 64 msg x 2 ch/128 msg x 1 ch
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 (#GP10s) 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 °Cto +125 °C
Power supply 27Vto55V™?
Package LQS144, LON144

*1: Only channel 3 and channel 4 support the I2C (fast mode/standard mode).

Only channel 5, channel 6, channel 7, channel 8, channel 10 and channel 11 support the I2C (standard mode).

*2: The initial detection voltage of the external low voltage detection is 2.8 V + 8 % (2.576 V to 3.024 V). 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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ws CYPRESS MB91520 Series
. I/0
Pin No. . . S :
I Pin Name Polarity | Circuit Function*®
64 | 80 | 100 | 120 | 144 | 176 types*®
P103 - General-purpose I/O port
SCS73_0"2"3 - Serial chip select 73 output (0
111 5? 62 | 72 | 88 | 107 = H P . put (9)
AN15 - ADC analog 15 input
PPG11_0 - PPG ch.11 output (0)
P104 - General-purpose I/O port
42 | 51 SCS72 02" - Serial chip select 72 output (0
a | om 63 | 73 | 89 | 108 = H P ) put (0)
AN16 - ADC analog 16 input
PPG12_0 - PPG ch.12 output (0)
P105 - General-purpose /O port
SCS71 0273 - Serial chip select 71 output (0
31°2 1 64 | 74 | 90 | 109 = H p2ec Pt )
AN17 - ADC analog 17 input
PPG13_0 - PPG ch.13 output (0)
P106 - General-purpose 1/O port
SCS70_0 - Serial chip select 70 1/0 (0)
- - 65 | 75 | 91 | 110 H )
AN18 - ADC analog 18 input
PPG14_0 - PPG ch.14 output (0)
P107 - General-purpose I/O port
- | 53] 66 | 76 | 92 | 111 AN19 - B ADC analog 19 input
PPG15_0 - PPG ch.15 output (0)
112 P193 - A General-purpose /O port
PPG25_1 - PPG ch.25 output (1)
P154 - General-purpose /O port
- - - 77 | 93 | 113 B X
AN20 - ADC analog 20 input
P155 - General-purpose /O port
- - - 78 | 94 | 114 B :
AN21 - ADC analog 21 input
44 | 54 | 67 | 79 | 95 | 115 NMIX N M Non-masking interrupt input
P110 - General-purpose /O port
TX1(64) - CAN transmission data 1 output
45 | 55| 68 | 80 | 96 | 116 B - X
SCS63 0 - Serial chip select 63 output (0)
AN22 - ADC analog 22 input
P111 - General-purpose /O port
RX1(64) - CAN reception data 1 input
- - 69 | 81 | 97 | 117 SCS62_0 - G Serial chip select 62 output (0)
AN23 - ADC analog 23 input
INT1_0 - INT1 External interrupt input (0)
P112 - General-purpose /O port
AN24 - ADC analog 24 input
- - - 82 | 98 | 118 B
PPG16_0 - PPG ch.16 output (0)
RTOO0_0O - Waveform generator ch. 0 output pin (0)

Document Number: 002-04662 Rev. *F
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4. 1/O Circuit Type

MB91520 Series

Type Circuit

Remarks

|7 Pull-up control
Digital output

AM?

|— Digital output

Standby control

*General-purpose I/O port
*Output 4 mA

*Pull-up resistor control 50 kQ
*Automotive input

Pull-up control
Digital output
Digital output

Amomo‘we -

Standby control

‘Analog input

*Analog input, General-purpose 1/O port
*Output 4 mA

*Pull-up resistor control 50 kQ
*Automotive input

Pull-up control
Diaital outout
Diaital outout

Standby control

DAC outout

*DAC output, General-purpose 1/O port
*Output 4 mA

*Pull-up resistor control 50 kQ
*Automotive input
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w.# CYPRESS MB91520 Series
Address offset value / Register name
Address 0 1 9 2 3 Block
0004404 ICROO [R/W] B,H,W | ICRO1 [R/W] B,H,W | ICR02 [R/W] B,HW | ICR0O3 [R/W] B,HW
---11111 ---11111 ---11111 ---11111
0004444, ICR04 [R/W] B,H,W | ICRO5 [R/W] B,H,W | ICR06 [R/W] B,HW | ICR07 [R/W] B,HW
---11111 ---11111 ---11111 ---11111
0004484, ICRO8 [R/W] B,H,W | ICR09 [R/W] B,H,W | ICR10 [R/W] B,HW | ICR11 [R/W] B,H,W
---11111 ---11111 ---11111 ---11111
00044Ch ICR12 [R/W] B,H,W | ICR13 [R/W] B,H,W | ICR14 [R/W] B,HW | ICR15 [R/W] B,HW
---11111 ---11111 ---11111 ---11111
0004504 ICR16 [R/W] B,H,W | ICR17 [R/W] B,H,W | ICR18 [R/W] B,HW | ICR19 [R/W] B,HW
---11111 ---11111 ---11111 ---11111
0004544, ICR20 [R/W] B,H,W | ICR21 [R/W] B,H,W | ICR22 [R/W] B,HW | ICR23 [R/W] B,HW
---11111 ---11111 ---11111 ---11111 Interrupt Controller [S]
0004584, ICR24 [R/W] B,H,W | ICR25 [R/W] B,H,W | ICR26 [R/W] B,HW | ICR27 [R/W] B,HW P
---11111 ---11111 ---11111 ---11111
00045Ck, ICR28 [R/W] B,H,W | ICR29 [R/W] B,H,W | ICR30 [R/W] B,HW | ICR31 [R/W] B,HW
---11111 ---11111 ---11111 ---11111
0004604 ICR32 [R/W] B,H,W | ICR33 [R/W] B,H,W | ICR34 [R/W] B,HW | ICR35 [R/W] B,HW
---11111 ---11111 ---11111 ---11111
00046441 ICR36 [R/W] B,H,W | ICR37 [R/W] B,H,W | ICR38 [R/W] B,H,W | ICR39 [R/W] B,HW
---11111 ---11111 ---11111 ---11111
0004684 ICR40 [R/W] B,H,W | ICR41 [R/W] B,H,W | ICR42 [R/W] B,HW | ICR43 [R/W] B,HW
---11111 ---11111 ---11111 ---11111
00046Ck ICR44 [R/W] B,H,W | ICR45 [R/W] B,H,W | ICR46 [R/W] B,H,W | ICR47 [R/W] B,HW
---11111 ---11111 ---11111 ---11111
0004704
to — — — — Reserved [S]
00047CH
RSTRR [R] RSTCR [RIW] STBCR [R/W] Es;itr (é?;ttrrz'| [[21]
0004E0s|  BHW BHW BHW = b Witng STBCR by DWAIs
forbidden
000484+ — — — — Reserved [S]
00048841 DIVROO[(I)?O/Y_\{]“B,H,W DIVRlochz)/l/Y_]“B,H,W DIVRZO[OR:’L/i/}/_]“B,H,W o Clock Control [S]
00048CH — — — — Reserved [S]
000490n IORRO [R/W] B,H,W | IORR1 [R/W] B,H,W | IORR2 [R/W] B,H,W | IORR3 [R/W] B,H,W
-0000000 -0000000 -0000000 -0000000
0004944 IORR4 [R/W] B,H,W | IORRS5 [R/W] B,H,W | IORR6 [R/W] B,H,W | IORR7 [RW] B,H,W DMA request by
-0000000 -0000000 -0000000 -0000000 peripheral [S]
000498 IORRS [R/W] B,H,W | IORR9 [R/W] B,H,W [[ORR10 [R/W] B,H,W|IORR11 [RW] B,H,W
-0000000 -0000000 -0000000 -0000000
00049Ch IORR12 [R/W] B,H,W|IORR13 [R/W] B,H,W|IORR14 [R/W] B,H,W|IORR15 [R/W] B,H,W DMA request by
-0000000 -0000000 -0000000 -0000000 peripheral [S]
0004A0H — — — — Reserved
CANPRE [R/W]
0004A4H B,HW — — — CAN prescaler
---00000
0004A8H o . CSCFG[R/W]B,H,W | CMCFG[R/W]B,H,W Clock mon.itor control
-=-0---- 00000000 register
0004ACH ADERHO[R/W] B,H ADERLO[R/W] B,H Analog input control register
11111111 11111111 11111111 11111111 0
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w.# CYPRESS MB91520 Series
Address offset value / Register name
Address 0 | 1 2 | 3 Block
ADERL1[R/W] B,H Analog input control register
0004B0x 111711111 11111111 1
0004B4H — | — — | — Reserved
CUCRO [R/W] B,H,W CUTDO [R/W] B,H,W
ittt I——— 0--00 10000000 00000000
CUTRO [R] B,H,W
et T— 00000000 00000000 00000000
0004CO0H — | — — — RTC/WDTL calibration
CUCR1 [RW] B,HW CUTD1 [R/W] B,H,W
0004C4s) 0--00 11000011 01010000
CUTR1 [R] B,HW
et I p— 00000000 00000000 00000000
0004CCH
to — — — — Reserved
00050CH
CSELR [R/W] B,HW| CMONR [R] B,H,W MTMCR [R/W] STMCR [R/W] B,H,W
000510+ 001---00 001---00 B.H.W 0000-111
00001111 Clock Control [S]
000514 PLLCR [R/W] B,H.W CSTBR [R/W] B,H,W[PTMCR [R/W] B,HW
N — 11110000 -0000000 00------
CPUAR [R/W] B,HW
000518+ — — 0-eXXX — Reset Control [S]
00051CH — — — — Reserved [S]
CCPSSELR [R/W] CCPSDIVR [R/W]
0005204 B,HW — — B,HW
------- 0 -000-000
CCPLLFBR [R/W] | CCSSFBRO [R/W] | CCSSFBR1 [R/W]
0005244 — B,HW B,HW B,HW Clock Control 2 [S]
-0000000 --000000 ---00000
CCSSCCRO [R/W]
0005284 — B,HW CCS?C()ZO(?_I?} [{Q{VY]_ H.W
----0000
CCCGRCRO [R/W] | CCCGRCRL1 [R/W] | CCCGRCR2 [R/W]
00052CH — B,HW B,HW B,HW
00----00 00000000 00000000
Clock Control 2 [S
CCRTSELR [R/W] CCPMUCRO [RW] | CCPMUCR1 [RW] ock Control 2 {S]
000530+ B,H.W — B,HW B,HW
0------ 0 0-----00 0--00000
0005344
to — — — — Reserved
00054CH
000550, | E'RRO [R/W] B,H,W | ENIRO [R/W] B,H,W ELVRO [R/W] B,H,W External Interrupt
) XXXXXXXX 00000000 00000000 00000000 (INTOto 7)
000554, | E'RR1 [R/W] B,H,W | ENIR1 [R/W] B,H,W ELVR1 [R/W] B,H,W External Interrupt
) XXXXXXXX 00000000 00000000 00000000 (INT8 to 15)
000558+ — — — — Reserved
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w.# CYPRESS MB91520 Series
Address offset value / Register name
Address 0 1 9 2 3 Block
ADNCSO[R/W] ADNCS1[R/W] ADNCS2[R/W] ADNCS3[R/W]
001448+ B,HW B,H,W B,HW B,H,W
0-000-00 0-000-00 0-000-00 0-000-00
ADNCS4[R/W] ADNCS5[R/W] ADNCS6[R/W] ADNCS7[R/W]
00144CH B,HW B,H,W B,HW B,H,W
0-000-00 0-000-00 0-000-00 0-000-00
ADNCSS8[R/W] ADNCS9[R/W] ADNCS10[R/W] ADNCS11[R/W]
001450+ B,HW B,H,W B,HW B,H,W
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,HW B,H,W
0-000-00 0-000-00 0-000-00 0-000-00 , .
001450, ADPRTFO[R] B.H.W 12-bit A/D converter 1/2 unit
00000000 00000000 00000000 00000000
ADEOCFO[R] B,H,W
00145Ck 11111117 11111111 11111111 11111111
001460x ADCSO[R] B,H,W ADCHO[R] B,H,W |ADMDO[R/W] B,H,W
(e — ---00000 0---0000
ADSTPCSO[R/W] | ADSTPCS1[R/W] | ADSTPCS2[R/W] | ADSTPCS3[R/W]
0014644 B,HW B,H,W B,HW B,H,W
00000000 00000000 00000000 00000000
ADSTPCS4[R/W] | ADSTPCS5[R/W] | ADSTPCS6[R/W] | ADSTPCS7[R/W]
001468+ B,HW B,H,W B,HW B,H,W
00000000 00000000 00000000 00000000
00146CH
ADTSS1[R/W]
001470H B,HW — — —
------- 0 . .
coraan ADTSEL[RW] B.HW 12-bit A/D converter 2/2 unit
---------------- 00000000 00000000
0014784 ADCOMP32/ADCOMPB32[R/W] HW ADCOMP33/ADCOMPBS33[R/W] HW
00000000 00000000 00000000 00000000
00147Cs ADCOMP34/ADCOMPB34[R/W] HW ADCOMP35/ADCOMPB35[R/W] HW
00000000 00000000 00000000 00000000
0014804 ADCOMP36/ADCOMPB36[R/W] HW ADCOMP37/ADCOMPB37[R/W] HW
00000000 00000000 00000000 00000000
00148441 ADCOMP38/ADCOMPB38[R/W] HW ADCOMP39/ADCOMPB39[R/W] HW
00000000 00000000 00000000 00000000
ADCOMP40/ADCOMPB40[R/W] HW ADCOMP41/ADCOMPBA41[R/W] HW . .
001488 00000000 000000([)0 ! 00000000 oooooo<[)o ! 12-bit AID converter 2/2 unit
00148CH ADCOMP42/ADCOMPB42[R/W] HW ADCOMP43/ADCOMPBA43[R/W] HW
00000000 00000000 00000000 00000000
0014904 ADCOMP44/ADCOMPB44[R/W] HW ADCOMP45/ADCOMPB45[R/W] HW
00000000 00000000 00000000 00000000
0014944 ADCOMP46/ADCOMPB46[R/W] HW ADCOMP47/ADCOMPB47[R/W] HW
00000000 00000000 00000000 00000000
0014984
to — — — — Reserved
0014B4H
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w.# CYPRESS MB91520 Series
Address — Addresiloffset value / Reglsfgr name — Block
GATECO [R/W] GATEC2 [R/W]
0019DCH — B,HW — B,H,W
------ 00 ------00
GATECA [RIW] PPG GATE control
0019EOH — B,H,W — —
------ 00
0019E4H — — — — Reserved
0019E8 GTRSO [R/W] B,H,W GTRS1 [R/W] B,H,W
-0000000 -0000000 -0000000 -0000000
0019ECH GTRS2 [R/W] B,HW GTRS3 [R/W] B,H,W
-0000000 -0000000 -0000000 -0000000 PPG
0019F0H GTRS4 [R/W] B,H,W GTRS5 [R/W] B,H,W controller
-0000000 -0000000 -0000000 -0000000
0019F 4 GTRS6 [R/W] B,HW GTRS7 [R/W] B,H,W
-0000000 -0000000 -0000000 -0000000
0019F8, GTRS8 [R/W] B,H,W GTRS9 [R/W] B,H,W
-0000000 -0000000 -0000000 -0000000
0019FCh GTRS10 [R/W] B,H,W GTRS11 [R/W] B,HW
-0000000 -0000000 -0000000 -0000000
001A00x GTRS12 [R/W] B,H,W GTRS13 [R/W] B,HW
-0000000 -0000000 -0000000 -0000000
001A04: GTRS14 [R/W] B,H,W GTRS15 [R/W] B,H,W
-0000000 -0000000 -0000000 -0000000 PPG
001A08x GTRS16 [R/W] B,H,W GTRS17 [R/W] B,HW controller
-0000000 -0000000 -0000000 -0000000
001A0CH GTRS18 [R/W] B,H,W GTRS19 [R/W] B,HW
-0000000 -0000000 -0000000 -0000000
001A104 GTRS20 [R/W] B,HW GTRS21 [R/W] B,HW
-0000000 -0000000 -0000000 -0000000
001A14s GTRS22 [R/W] B,HW GTRS23 [R/W] B,HW
-0000000 -0000000 -0000000 -0000000
001A18H
to — — — — Reserved
001A2CH
881223: : : : : Reserved
001A381 GTRENO [R/W] H,W GTREN1 [R/W] HW
00000000 00000000 00000000 00000000 PPG
GTREN2 [R/IW] HW controller
001A3CH 00000000 00000000 — B
001A40N PCNO [R/W] B,H,W PCSRO [W] HW
00000000 000000-0 XXXXXXXX XXXXXXXX
PDUTO [W] HW PTMRO [R] H,W
001A44 HXXXXXXXX XXXXXXXX 11111111 11111111
001A48H PCN200 [R/W] B,HW PSDRO [R/W] H,W PPGO
--000000 ----- 110 00000000 00000000 * for communication
PTPCO [R/W] HW PCMDWDO [R/W] B,H,W
001A4CH 00000000 00000000 | = mmmemmem e 0000
001A50x PHCSRO [W] HW PLCSRO [W] H,W
XXXXXXXX XXXXXXXX XXXXXXXX XXXXXXXX
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MB91520 Series

Interrupt Number Interrupt Default
Interrupt Factor . Hexa P offset | Address for | RN
Decimal ; Level
Decimal TBR
System reserved
(Used for REALOS) 64 40 - 2FCH | OOOFFEFCH -
System reserved
(Used for REALOS) 65 41 - 2F84 | OOOFFEF8H -
66 42 2F4n | O0OFFEF4H
Used with the INT instruction | [ - [ | -
255 FF 0004 | OOOFFCOO0H

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: It does not support a DMA transfer by the status of the multi-function serial interface and 12C reception.

*2: Reload timer ch.4 to ch.7 do not support a DMA transfer by the interrupt.
*3: PPG ch.24 to ch.47 do not support a DMA transfer by the interrupt.
*4: The clock calibration unit does not support a DMA transfer by the interrupt.

*5: 32-bit Free-run timer ch.3, ch.4 and ch.5 do not support a DMA transfer by the interrupt.
*6: There is no resource corresponding to the interrupt level.

*7: It does not support a DMA transfer by the external low-voltage detection interrupt.
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MB91520 Series

W CYPRESS
Interrupt number Interrupt Default
Interrupt Factor . : PY offset |address for| RN
Decimal | Hexa Decimal | Level TBR
32-bit ICU5 (fetching/measurement)
A/D converter
32/33/34/35/36/37/38/39/40/41/42/43/44/45/46] >7 39 ICR41 | 318y | O0OFFF18H) 41
47
32-bit OCU 6/7/10/11 (match) 58 3A ICR42 | 3144 |O00FFF14y| 42
32-bit OCU 8/9 (match) 59 3B ICR43 | 3104 |O0OFFF10x| 43
- 60 3C ICR44 | 30Cx |000FFFOCH| 44
Base timer 1 IRQO
Base timer 1 IRQ1 : 61 3D ICR45 | 3084 |000FFFO8H| 45
DMAC 0/1/2/3/4/5/6/7/8/9/10/11/12/13/14/15 62 3E ICR46 | 3041 |O00FFFO4n| -
Delay interrupt 63 3F ICR47 | 3004 |OOOFFFOOH| -
System reserved
(Used for REALOS) 64 40 - 2FCw |000FFEFCH| -
System reserved
(Used for REALOS) 65 41 - 2F8u |O00FFEF8H| -
66 42 2F44 |000FFEF4H
Used with the INT instruction | | - | | -
255 FF 000+ |OOOFFCOO0H

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. *F

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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MB91520 Series

Interrupt Factor

Interrupt Number

Decimal

Hexa Decimal

Interrupt
Level

Offset

Default
IAddress for
TBR

RN

Multi-function serial interface
ch.8 (reception completed)

Multi-function serial interface
ch.8 (status)

16-hit ICU 0 (fetching) / 16-bit ICU 1 (fetching)

45

2D

ICR29

348H

000FFF48H

29*1

Main timer

Sub timer

PLL timer

Multi-function serial interface
ch.8 (transmission completed)

16-bit ICU 2 (fetching) /16-bit ICU 3 (fetching)

46

2E

ICR30

3444

OO0FFF444

30

Clock calibration unit (sub oscillation)

Multi-function serial interface
ch.9 (reception completed)

Multi-function serial interface
ch.9 (status)

47

2F

ICR31

3404

000FFFA40x

31*1, *4

A/D converter
0/1/7/9/10/11/12/13/14/15/16/
17/18/19/20/21/22/23/24/25/26/27/28/29/30/31

48

30

ICR32

33CH

OOOFFF3CH

32

Clock calibration unit ( CR oscillation)

Multi-function serial interface
ch.9 (transmission completed)

16-bit OCU 0 (match) / 16-bit OCU 1 (match)

49

31

ICR33

338H

O0OOFFF38H

33

32-bit Free-run timer 4

16-bit OCU 2 (match) / 16-bit OCU 3 (match)

50

32

ICR34

3344

000FFF34H

34%5

32-bit Free-run timer 3/5

16-bit OCU 4 (match) / 16-bit OCU 5 (match)

51

33

ICR35

3301

OOOFFF30H

3 5*5

32-bit ICU6 (fetching/measurement)

Multi-function serial interface
ch.10 (reception completed)

Multi-function serial interface
ch.10 (status)

52

34

ICR36

32CH

O000FFF2CH

36*1

32-bit ICU7 (fetching/measurement)

Multi-function serial interface
ch.10 (transmission completed)

53

35

ICR37

328+

OOOFFF28n

37

32-bit ICU8 (fetching/measurement)

Multi-function serial interface
ch.11 (reception completed)

Multi-function serial interface
ch.11 (status)

54

36

ICR38

3244

000FFF244

38*1

32-bit ICU9 (fetching/measurement)

WG dead timer underflow 0/1/2

WG dead timer reload 0/1/2

WG DTTI O

55

37

ICR39

320H

OO0OFFF20H

39

32-bit ICU4 (fetching/measurement)

Multi-function serial interface
ch.11 (transmission completed)

56

38

ICR40

31CH

OOOFFF1CH

40
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176 Pins
Interrupt Number Default
Interrupt Factor . : IS B Offset |Address for| RN
Decimal |Hexa Decimal | Level TBR
Reset 0 0 - 3FCH |OOOFFFFCH| -
System reserved 1 1 - 3F8u | OOOFFFF8H| -
System reserved 2 2 - 3F4n | OOOFFFF4n| -
System reserved 3 3 - 3FOn | OOOFFFFOH | -
System reserved 4 4 - 3ECH |OOOFFFECH| -
FPU exception 5 5 - 3E8n |OOOFFFE8H| -
Exceptlon of instruction access protection 6 6 i 34y | 000FEFE4y | -
violation
Exception of data access protection violation 7 7 - 3EOH |OOOFFFEOH| -
Data access error interrupt 8 8 - 3DCH |O0OOFFFDCH| -
INTE instruction 9 9 - 3D8n |O00OFFFD8H| -
Instruction break 10 0A - 3D4n |O00FFFD4n| -
System reserved 11 0B - 3D0x |OOOFFFDOH| -
System reserved 12 0C - 3CCH |O0OFFFCCH| -
System reserved 13 0D - 3C8u |O00OFFFC8H| -
Exception of invalid instruction 14 OE - 3C4n |O0OFFFC4n| -
NMI request
Error generation during internal bus diagnosis 15 (Fr)
XBS RAM double-bit error generation 15 OF Fixeg 3COH |O00FFFCOH| -
Backup RAM double-bit error generation
TPU violation
External interrupt 0-7 16 10 ICROO | 3BCH |O0OFFFBCH| O
External interupt 8-15 _____ 17 1 ICRO1 | 3B84 | 000FFFB8H | 1+7
External low-voltage detection interrupt
Reload timer 0/1/4/5 18 12 ICRO2 | 3B4+ |000FFFB4H | 2*2
Reload timer 2/3/6/7 19 13 ICRO3 | 3BOx | 000OFFFBOH | 3*2
Multi-function serial interface
ch.0 (reception completed)
. - — 20 14 ICR04 | 3ACH |000FFFACH| 4*!
Multi-function serial interface
ch.0 (status)
Multl-functlorj sgrlal interface 21 15 ICRO5 | 3A84 | 000FFFAS: | 5+
ch.0 (transmission completed)
Multi-function serial interface
ch.1 (reception completed)
. - - 22 16 ICRO6 | 3A4y | 000FFFA4H | 6%t
Multi-function serial interface
ch.1 (status)
Mult|-funct|or.1 sgrlal interface 23 17 ICRO7 | 3A0u | 000FFEAOH | 7+
ch.1 (transmission completed)
Multi-function serial interface
ch.2 (reception completed)
X - — 24 18 ICRO8 | 39CH |O00FFFOCH| 8*
Multi-function serial interface
ch.2 (status)
Mult|-funct|or.1 sgrlal interface 25 19 ICRO9 | 3984 | 000FEF98, | 9
ch.2 (transmission completed)
Multi-function serial interface
ch.3 (reception completed)
- - . 26 1A ICR10 | 394n | O00FFF944 | 10%!
Multi-function serial interface
ch.3 (status)
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MB91520 Series

Interrupt Factor

Interrupt Number

Decimal

Hexa Decimal

Interrupt
Level

Offset

Default
Address for
TBR

RN

Multi-function serial interface
ch.8 (reception completed)

Multi-function serial interface
ch.8 (status)

16-hit ICU 0 (fetching) / 16-bit ICU 1 (fetching)

45

2D

ICR29

348H

OOOFFF48n

29*1

Main timer

Sub timer

PLL timer

Multi-function serial interface
ch.8 (transmission completed)

16-bit ICU 2 (fetching) /16-bit ICU 3 (fetching)

46

2E

ICR30

3444

000FFF44y4

30

Clock calibration unit (sub oscillation)

Multi-function serial interface
ch.9 (reception completed)

Multi-function serial interface
ch.9 (status)

47

2F

ICR31

3404

000FFFA40x

31+
*4

A/D converter
0/1/2/3/4/5/6/7/8/9/10/11/12/13/14/15/16
17/18/19/20/21/22/23/24/25/26/27/28/29/30/31

48

30

ICR32

33CH

OOOFFF3CH

32

Clock calibration unit (CR oscillation)

Multi-function serial interface
ch.9 (transmission completed)

16-bit OCU 0 (match) / 16-bit OCU 1 (match)

49

31

ICR33

338H

OOOFFF38H

33

32-bit Free-run timer 4

16-bit OCU 2 (match) / 16-bit OCU 3 (match)

50

32

ICR34

3344

O00FFF34H

34%5

32-bit Free-run timer 3/5

16-bit OCU 4 (match) / 16-bit OCU 5 (match)

51

33

ICR35

3301

OOOFFF30H

35*5

32-bit ICU6 (fetching/measurement)

Multi-function serial interface
ch.10 (reception completed)

Multi-function serial interface
ch.10 (status)

52

34

ICR36

32CH

OOOFFF2CH

36*1

32-bit ICU7 (fetching/measurement)

Multi-function serial interface
ch.10 (transmission completed)

53

35

ICR37

328+

OOOFFF28H

37

32-bit ICU8 (fetching/measurement)

Multi-function serial interface
ch.11 (reception completed)

Multi-function serial interface
ch.11 (status)

54

36

ICR38

3244

000FFF24

38*1

32-bit ICU9 (fetching/measurement)

WG dead timer underflow 0/1/2

WG dead timer reload 0/1/2

WG DTTI O

55

37

ICR39

320H

O00FFF20H

39

32-bit ICU4 (fetching/measurement)

Multi-function serial interface
ch.11 (transmission completed)

56

38

ICR40

31CH

OOOFFF1CH

40
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(4-1-6) Bit setting: SMR:MD2 = 0, SMR:MD1 = 1, SMR:MDO = 0,

When Serial chip select is used : SCSCR:CSEN =1,
Serial clock output mark level "L" : SMR,SCSFR:SCINV =1,

Serial chip select Inactive level "H" : SCSCR,SCSFR:CSLVL =1
(Ta:-40 °C to +125 °C, Vcc = AVec = 5.0 V + 10 %/Veec = AVec = 3.3V £ 0.3 V, Vss = AVss = 0.0V)

MB91520 Series

Parameter

Symbol

Pin Name

Conditions

Value

Min

Max

Unit

Remarks

SCS|—SCK?
setup time

tcssi

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

SCK3, SCK4
SCS3,
SCS40 to SCS43

SCK|—SCS?
hold time

teshi

SCK1, SCK2,
SCK5 to SCK11
SCS1, SCSs2,
SCS50 to SCS53,
SCS60 to SCS63,
SCS70 to SCS73,
SCS8 to SCS11

SCK3, SCK4
SCS3,
SCS40 to SCS43

SCS
deselect time

tcsoi

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

tcssu-50
*1

tcssu+0
*1

ns

tessu-50
*1

tcssu+300

*1

ns

tcsHp-10
*2

tcsHp+50
*2

ns

tcsnp-300

*2

tcsup+50
*2

ns

tcsps-50
*3

tcsps+50
*3

ns

Internal shift
clock mode
output pin :
CL =50 pF

Document Number: 002-04662 Rev. *F

Page 162 of 280



A

ws CYPRESS

s> EMBEDDED IN TOMORROW

(4-1-8) Bit setting: SMR:MD2 = 0, SMR:MD1 = 1, SMR:MDO = 0,

When Serial chip select is used: SCSCR:CSEN =1,

Serial clock output mark level "L" : SMR,SCSFR:SCINV =1,
Serial chip select Inactive level "L" : SCSCR,SCSFR:CSLVL =0

(Ta: -40 °C to +125 °C, Vec = AVec = 5.0 V + 10 %/Veec =AVec = 3.3V £ 0.3V, Vss = AVss = 0.0 V)

MB91520 Series

Parameter

Symbol

Pin Name

Conditions

Value

Min

Max

Unit

Remarks

SCS1—SCK?
setup time

tcssi

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

SCK3, SCK4
SCS3,
SCS40 to SCS43

SCK|—SCS|
hold time

tcsHi

SCK1, SCK2,
SCK5 to SCK11
SCS1, SCS2,
SCS50 to SCS53,
SCS60 to SCS63,
SCS70 to SCS73,
SCS8to SCS11

SCK3, SCK4
SCS3,
SCS40 to SCS43

SCS
deselect time

tcsol

SCS1to SCS3,
SCS40 to SCS43,
SCS50 to SCS53,
SCS60 to SCS63,
SCS70 to SCS73,
SCS8 to SCS11

tcssu-50
*1

tcssut0
*1

ns

tessu-50
*1

tcssu+300

*1

ns

tcsHp-10
*2

tcsHp+50
*2

ns

tcsnp-300

*2

tcsHp+50
*2

ns

tcsps-50
*3

tcsps+50
*3

ns

Internal shift
clock mode
output pin :
CL =50 pF
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Value
Parameter Symbol Pin Name Unit Remarks
Min Max
SYSCLK
:?r/;nx delay ECHWL’ WROX, 05 18 ns
CHWH WRlX
WRnX WROX
) _ _ —0*
minimum pulse twiwH WR1X tcyc - 10 ns WWT=0
SYSCLKt—
data output tcHov 0.5 18 ns
D16 to D31
SYSCLKT._) tcHDX - 18 ns Set WRCS to 1 or more.
data hold time
SYSCLK1—
address output tcHmAY 0.5 18 ns
time
In multiplex mode, set as follows:
[1 Set CSWR and CSRD to 2 or
more.
SYSCLK [1 ASCY must satisfy the following
D16 to D31 conditions because of setting
SYSCLKt—
address hold toHvax . 18 | ns | ADCSY>ASCYandprotocol
fime 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 12 pF or less for VCC = 3.3 V + 0.3 V (40 MHz operation).

*2: If the bus is expanded by automatic wait insertion or RDY input, add time (tcvc x the number of expanded cycles) to the rated
value.
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MB91520 Series

SYSCLK

ASX

CSOX to CS3X

RDX

D16 to D31

SYSCLK

ASX

CSO0X to CS3X

A0O to A21

D16 to D31

External bus I/F (synchronous mode, read operation, and multiplex mode) timing
1 2 13 t4

feve

N\

/_\_/

/[ \

[¢+—> (CHASL tCHASH
I\ ASCY=0
|¢&—>| tCHCSL fe— tCHCSH
ACS=0 RDCS=0
e— tCHRL CHRH
—|
\ RWT=1
tRLRH
CSRD=2
ADCY=1
je—>| ICHMAV tCHMAX
Valld Address Read Data —
tRHDH

External bus I/F (synchlronous mode, read operation, and split mode) timing
t 2 3 t4

tDSRH

teve

/ N\

[\

\

/ \

le—] tCHASL tCHASH
\ ASCY=(
fe— tCHCSL le—| tcHCSH
ACSs=( RDCS= y
CHRL tCHRH
= RWT=1 =1
CSRD=! tRLRH
e— tcHAV le— tCHAX
( Valid Addregs (
Read Data —
tDSRH tRHDH
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D/A Converter

(Ta: -40 °C to +125 °C, Vec =AVec = 5.0 V + 10 %/Veec =AVec = 3.3V £ 0.3V, Vss = AVss = 0.0 V)

MB91520 Series

Pin " Value .
Parameter Symbol Name Condition Vi Typ Max Unit Remarks
Resolution - - - - - 8 bit
Differential linearity i i : 3 3 +3.0 LSB
error
Conversion time - 0.47 0.58 0.69 s | CL=20
- 2.37 2.90 3.43 ps | CL=100
Output impedance Ro DAO, - 3.1 3.8 4.5 kQ
put imp DAL ' ' '
IA AVCC - - 475 | ss0 | pa | B3N
channel
Power supply current When
*1
powerdown
IAH AVCC 7.5 HA Each
channel

*1: The power supply current described only current value on D/A converter.

The total AVcc current value must be calculated the power supply current for D/A converter and A/D converter.
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17. Package Dimensions

MB91520 Series

LQDO064 , 64 Lead Plastic Low Profile Quad Flat Package

DlA

DIAA

HHHHHHHHEHHHHHHH

: 2
= = [] |&
A = =
== Q& = DETAIL X
ﬂHHHHﬁﬁﬁ@HHHHH
2
x ‘Uj & 4X AM
A clelclas)o
/—SEEDETALX b Tae@[c[AEO[0O] A Ac
T \\\ b
T SECTION A-A

PACKAGE LQD64
SYMBOL MIN. | NOM. | MAX.
A — | — | 170
Al 000 | — | 020
b 015 | 020 | 0.25
[ 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 0.30 | 050 | 0.70
aaa — | — | 020
bbb — | — | 010
cce — | — | 0.08
ddd — | — | 0.08
N 64

Document Number: 002-04662 Rev. *F

L SEATING
N PLANE

NOTES

1. CONTROLLING DIMENSIONS ARE IN MILLIMETERS (mm)

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

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

/A\TO BE DETERMINED AT SEATING PLANE C.

/B\DIMENSIONS D1 AND E1 DO NOT INGLUDE MOLD PROTRUSION.
ALLOWABLE PROTRUSION IS 0.25mm PRE SIDE.
DIMENSIONS D1 AND E1 INGLUDE 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 (§) 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.

‘m‘ 1 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

LQI100, 100 Lead Plastic Low Profile Quad Flat Package

—_ | |
o Il /—
| |
| o | o |
| |
[==— I =
[——| | o
|
= , =
== | =
| |
= = Eilg
| |
= | = YN
= ! = [e]
A | | |
o /—
| 1 |
= 4 | = DETAIL X
N ——]
(LEEREEEEREEE EELEREE EEELL
12
2] | [¢] « AAA
& A S[s[c[AE[0)
O [aaa[c]aB]D] b
A ¢ A A ¢
b
g gwlililili SEATING SECTION A-A'
\. J o PLANE
e
PACKAGE LQI100 NOTES
SYMBOL MIN. | NOM. | MAX. 1. CONTROLLING DIMENSIONS ARE IN MILLIMETERS (mm)
A 170 JATUM PLANE H IS LOCATED AT THE BOTTOM OF THE MOLD PARTING
: LINE COINCIDENT WITH WHERE THE LEAD EXITS THE BODY.
Al 000 | — | 020 A\DATUMS A-B AND D TO BE DETERMINED AT DATUM PLANE H.
b 015 | 020 | 025 /ANTO BE DETERMINED AT SEATING PLANE C.
: : : /5\DIMENSIONS D1 AND E1 DO NOT INCLUDE MOLD PROTRUSION,
c 009 | — | 020 ALLOWABLE PROTRUSION IS 0.25mm PRE SIDE.
DIMENSIONS D1 AND E1 INCLUDE MOLD MISMATCH AND ARE DETERMINED
D 16.00 BSC. AT DATUM PLANE H.
D1 14.00 BSC. /B\DETAILS OF PIN 1 IDENTIFIER ARE OPTIONAL BUT MUST BE LOCATED
. 050 BSC WITHIN THE ZONE INDICATED.
. A\REGARDLESS OF THE RELATIVE SIZE OF THE UPPER AND LOWER BODY
E 16.00 BSC. SECTIONS. DIMENSIONS D1 AND E1 ARE DETERMINED AT THE LARGEST
FEATURE OF THE BODY EXCLUSIVE OF MOLD FLASH AND GATE BURRS.
E1 14.00 BSC. BUT INCLUDING ANY MISMATCH BETWEEN THE UPPER AND LOWER
L 045 1 060 | 075 SECTIONS OF THE MOLDER BODY.
: : : /A\DIMENSION b DOES NOT INCLUDE DAMBER PROTRUSION. THE DAMBAR
L1 030 | 050 | 0.70 PROTRUSION (§) SHALL NOT CAUSE THE LEAD WIDTH TO EXCEED b
MAXIMUM BY MORE THAN 0.08mm. DAMBAR CANNOT BE LOCATED ON
aaa — | — | 020 THE LOWER RADIUS OR THE LEAD FOOT.
bbb — | — | 010 A\THESE DIMENSIONS APPLY TO THE FLAT SECTION OF THE LEAD
BETWEEN 0.10mm AND 0.25mm FROM THE LEAD TIP.
cee 0.08 1 1S DEFINED AS THE DISTANCE FROM THE SEATING PLANE TO
ddd — | — 1 008 THE LOWEST POINT OF THE PACKAGE BODY.
N 100
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MB91520 Series

Page

Section

Change Results

34, 35

mPIN Description

(Continued)
(Correct)

Pin no. Pin

64

80

100 | 120 | 144 | 176 Name

P002

D187®

- *1
113 133 | 161 SCK1 0

TIOBO 1

76"

P003

D198 %47

961 [11471| 134 | 162 SIN2_0

TIOB1 1

INT3_0

P004

- - 135 | 163 D20

SO0T2_0

P164

i i i 164 PPG32 1

617t

771

PO05

D21 2.3,*4,*5

SCK2 072

97" 1115 |136™ | 165™ ADTGO_1

INT7 1

RX2(64) 5.6
*7

P165

j j - | 166 PPG33 1

6271

78"

PO06

D22 *2.73,*4,*5

SCS2 072

98" 116" 137|167 ADTG1 1

INT2_1

TX2(64) "4 5.
*7

P0OO7

- *1
117 138 | 168 D235

P166

} } - | 169 PPG34 1

P010

- *1
118 139 | 170 D245

6371

79"

PO11

WOT

D25 *2,*3, *4,*5

*1 *1
997 11197 | 140 | 171 — 20—

TIOAQ_0 %34

INT3 1
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