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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, EBI/EMI, LINbus, UART/USART
DMA, LVD, POR, PWM, WDT
156

576KB (576K x 8)

FLASH

64K x 8

848K x 8

2.7V ~ 5.5V

A/D 32x8/10b

External

-40°C ~ 105°C (TA)
Surface Mount

208-LQFP

208-LQFP (28x28)
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e EMBEDDED IN TOMORROW

MB91590 Series

Pin No. Pin Name | Polarity V%%gg}f't Function™

P005 - General-purpose /O port (3V pin)
D5 - External bus - Data bit5 1/0O pin

32 SCK3_1 - (0] LIN-UART ch.3 clock I/O pin (1)
TOT1_ 2 - Reload timer ch.1 output pin (2)
PPG5 - PPG ch.5 output pin
P006 - General-purpose /O port (3V pin)

33 D6 - o External bus - Data hit6 1/0 pin
TOT2_2 - Reload timer ch.2 output pin (2)
PPG6 - PPG ch.6 output pin
P0O07 - General-purpose 1/0O port (3V pin)

34 D7 - o External bus - Data bit7 1/0 pin
TOT3 2 - Reload timer ch.3 output pin (2)
PPG7 - PPG ch.7 output pin

35 P010 - o General-purpose 1/0O port (3V pin)
D8 - External bus - Data bit8 1/0O pin
PO11 - General-purpose /0O port (3V pin)

38 D9 - (0] External bus - Data hit9 1/0O pin
ROUTO - Display digital RO output pin
P012 - General-purpose /O port (3V pin)

39 D10 - (0] External bus - Data bit10 1/O pin
ROUT1 - Display digital R1 output pin
P013 - General-purpose /O port (3V pin)

40 D11 - (0] External bus - Data bit11 1/O pin
GOUTO - Display digital GO output pin
P014 - General-purpose /O port (3V pin)

41 D12 - (0] External bus - Data bit12 1/O pin
GOUT1 - Display digital G1 output pin
P0O15 - General-purpose /0O port (3V pin)

42 D13 - (0] External bus - Data bit13 1/O pin
BOUTO - Display digital BO output pin
P0O16 - General-purpose /0O port (3V pin)

43 D14 - (0] External bus - Data bit14 1/O pin
BOUT1 - Display digital B1 output pin

44 P0O17 - o General-purpose /0O port (3V pin)
D15 - External bus - Data hitl5 1/O pin

45 P020 - o General-purpose /O port (3V pin)
WEX - External bus - Write enable output pin

46 P021 - o General-purpose 1/0O port (3V pin)
CSOX - External bus - Chip select O output pin

47 P022 - o General-purpose /O port (3V pin)
CS1X - External bus - Chip select 1 output pin

48 P023 - o General-purpose /O port (3V pin)
REX - External bus - Read enable output pin

49 P024 - (0] General-purpose /O port (3V pin)

50 P025 - (0] General-purpose 1/0O port (3V pin)

51 P026 - o General-purpose /O port (3V pin)
AQ0 - External bus - Address bitO output pin

54 P027 - o General-purpose /O port (3V pin)
A01 - External bus - Address bitl output pin
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MB91590 Series

_
Pin No. Pin Name | Polarity I/?y%gg}{lt Function™
P053 - General-purpose |1/O port(3V pin)
77 A21 - (0] External bus - Address bit21 output pin
SPI_DO - SPI data output pin
P054 - General-purpose /O port (3V pin)
78 A22 - (0] External bus - Address bit22 output pin
SPI_DI - SPI data input pin
P055 - General-purpose /O port (3V pin)
79 A23 - (0] External bus - Address bit23 output pin
SPI_SCK - SPI clock output pin
P056 - General-purpose /O port (3V pin)
80 A24 - (0] External bus - Address bit24 output pin
SPI_XCS - SPI chip select output pin
81 P057 - o General-purpose 1/0O port (3V pin)
RDY - External bus - Wait input pin
P060 - General-purpose 1/O port
PWM1PO - SMC ch.0 output pin
127 ANS - E ADC Analog 8 input pin
SIN1O _ Multi-function serial ch.10 serial data input
pin(MB91F59A/B only)
PO61 - General-purpose 1/O port
PWM1MO - SMC ch.0 output pin
128 AN9 - E ADC Analog 9 input pin
Multi-function serial ch.10 serial data output
SOT10 h pin(MB91F59A/B only) P
P062 - General-purpose I/O port
PWM2P0 - SMC ch.0 output pin
129 AN10 - E ADC Analog 10 input pin
UDCZIN1 — Up/down counter ch.1 ZIN input pin(MB91F59A/B only)
SCK10 _ L\J/Inlﬂ})i-function serial ch.10 clock I/O pin(MB91F59A/B
P063 - General-purpose 1/O port
130 PWM2MO — E SMC ch.0 output pin
AN11 - ADC Analog 11 input pin
UDCBIN1 - Up/down counter ch.1 BIN input pin(MB91F59A/B only)
P064 - General-purpose 1/O port
131 PWM1P1 - E SMC ch.1 output pin
AN12 - ADC Analog 12 input pin
UDCAIN1 - Up/down counter ch.1 AIN input pin(MB91F59A/B only)
P065 - General-purpose /O port
132 PWM1M1 - E SMC ch.1 output pin
AN13 - ADC Analog 13 input pin
UDCZINO - Up/down counter ch.0 ZIN input pin(MB91F59A/B only)
P066 - General-purpose I/O port
133 PWM2P1 - E SMC ch.1 output pin
AN14 - ADC Analog 14 input pin
UDCBINO - Up/down counter ch.0 BIN input pin(MB91F59A/B only)
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e EMBEDDED IN TOMORROW

Pin No. Pin Name | Polarity I/?y%gg}{lt Function™

P087 - General-purpose /O port
PWM2M5 - SMC ch.5 output pin

154 AN31 - E ADC Analog 31 input pin
ICU4_2 - Input capture ch.4 input pin (2)
PPG23 - PPG ch.23 output pin
P090 - General-purpose /O port

157 ADTG - A A/D convertor external trigger input pin
PPGO_2 - PPG ch.0 output pin (2)
TIN7_1 - Reload timer ch.7 event input pin (1) (MB91F59A/B only)
P091 - General-purpose /O port
SGAO - Sound generator ch.0 SGA output pin
SIN2 - LIN-UART ch.2 serial data input pin

98 INT12 - C INT12 External interrupt input pin
TOT2_1 - Reload timer ch.2 output pin (1)
ICU2_1 - Input capture ch.2 input pin (1)
PPG6_1 - PPG ch.6 output pin (1)
P092 - General-purpose /O port
SGOO0 - Sound generator ch.0 SGO output pin
SCK2 - LIN-UART ch.2 clock 1/O pin

929 INT13 - C INT13 External interrupt input pin
TOT3_1 - Reload timer ch.3 output pin (1)
ICUO_1 - Input capture ch.0 input pin (1)
PPG7_1 - PPG ch.7 output pin (1)
P093 - General-purpose /O port
SGA1l - Sound generator ch.1 SGA output pin
SOT2 - LIN-UART ch.2 serial data output pin

100 INT14 - C INT14 External interrupt input pin
ICU3_1 - Input capture ch.3 input pin (1)
PPG8_1 - PPG ch.8 output pin (1)
TIN8_1 - Reload timer ch.8 event input pin (1) (MB91F59A/B only)
P094 - General-purpose /O port
SGO1 - Sound generator ch.1 SGO output pin
SIN3 - LIN-UART ch.3 serial data input pin

160 INT15 - C INT15 External interrupt input pin
ICUL 1 - Input capture ch.1 input pin (1)
PPG9_1 - PPG ch.9 output pin (1)
TIN9_1 - Reload timer ch.9 event input pin (1) (MB91F59A/B only)
P095 - General-purpose /O port

106 TXO0 - A CAN transmission data0 output pin
PPG10_1 - PPG ch.10 output pin (1)
P096 - General-purpose /O port

107 RX0 - A CAN reception dataO input pin
INT9 - INT9 External interrupt input pin
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e EMBEDDED IN TOMORROW

Pin No. Pin Name | Polarity I/?y%gg}{lt Function™
P131 - General-purpose /O port
TRG1 - PPG trigger 1 input pin (ch.4 to ch.7)
SIN1 - Multi-function serial ch.1 serial data input pin
93 INT4 - A INT4 External interrupt input pin
ICU2 - Input capture ch.2 input pin
TIOAL - Base timer TIOAL I/O pin
TOT7 - Reload timer ch.7 output pin(MB91F59A/B only)
P132 - General-purpose /O port
Multi-function serial ch.1 serial data output pin / 1°C ch.1
SOT1 - serial data 1/O pin
94 INT2 - K INT2 External interrupt input pin
ICU3 - Input capture ch.3 input pin
TIOBO - Base timer TIOBO input pin
TOTS8 - Reload timer ch.8 output pin(MB91F59A/B only)
P133 - General-purpose /O port
TRG5 - PPG trigger 5 input pin ( ch.20 to ch.23)
PPG11_1 - PPG ch.11 output pin (1)
SCK1 _ Multi-function serial ch.1 clock I/0 pin / I°C ch.1 clock 1/O
95 K pin
INT3 - INT3 External interrupt input pin
ICU4 - Input capture ch.4 input pin
TIOB1 - Base timer TIOB1 input pin
TOT9 - Reload timer ch.9 output pin(MB91F59A/B only)
P134 - General-purpose /O port
TRG2 - PPG trigger 2 input pin ( ch.8 to ch.11)
96 PPG1_3 - A PPG ch.1 output pin (3)
INT5 - INT5 External interrupt input pin
ICU5 - Input capture ch.5 input pin
TOT10 - Reload timer ch.10 output pin(MB91F59A/B only)
103 DEBUGIF - G DEBUG I/F pin
PA2 - General-purpose 1/O port (3V pin)
176 RIN2 - (0] Capture R2 input pin (RGB mode)
VINO - Capture VINO input pin (656 mode)
PA3 - General-purpose 1/O port (3V pin)
177 RIN3 - (0] Capture R3 input pin (RGB mode)
VIN1 - Capture VIN1 input pin (656 mode)
PA4 - General-purpose /O port (3V pin)
178 RIN4 - (0] Capture R4 input pin (RGB mode)
VIN2 - Capture VIN2 input pin (656 mode)
PA5 - General-purpose /O port (3V pin)
179 RIN5 - (0] Capture R5 input pin (RGB mode)
VIN3 - Capture VINS input pin (656 mode)
PA6 - General-purpose /O port (3V pin)
180 RING6 - (0] Capture R6 input pin (RGB mode)
VIN4 - Capture VIN4 input pin (656 mode)
PA7 - General-purpose /O port (3V pin)
181 RIN7 - (0] Capture R7 input pin (RGB mode)
VIN5S - Capture VIN5 input pin (656 mode)
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MB91590 Series

BG,\'IA‘OI_Dm Pin Name | Polarity I/(_?yggg*tflt Function
P125 General-purpose I/O port
ICUO Input capture ch.0 input pin
36 SCK11 : A Multi-function serial ch.11 clock 1/O pin
OCuU3 Output compare ch.3 output pin
PPG10_2 PPG ch.10 output pin (2)
TIN10 Reload timer ch.10 event input pin
P123 General-purpose 1/O port
SIN11 Multi-function serial ch.11 serial data input pin
37 OoCcu1 - A Output compare ch.1 output pin
PPG8_2 PPG ch.8 output pin (2)
TIN8 Reload timer ch.8 event input pin
38 VSS - - GND pin
39 VSS — — GND pin
40 MD3 - F3 Mode pin 3
41 DEBUGIF - G DEBUG I/F pin
TX1 CAN transmission datal output pin
FRCK5 Free-run timer 5 clock input pin
42 P110 - C General-purpose 1/O port
PPG1_2 PPG ch.1 output pin (2)
TOT8_1 Reload timer ch.8 output pin (1)
P091 General-purpose 1/O port
ICU2_1 Input capture ch.2 input pin (1)
INT12 INT12 External interrupt input pin
43 SIN2 - C LIN-UART ch.2 serial data input pin
PPG6_1 PPG ch.6 output pin (1)
TOT2_ 1 Reload timer ch.2 output pin (1)
SGAO Sound generator ch.0 SGA output pin
44 VSS - - GND pin
45 X0 - L Main clock oscillation input pin
46 X1 - L Main clock oscillation output pin
47 VSS — — GND pin
A23 External bus - Address bit23 output pin
48 PO55 - (0] General-purpose I/O port (3V pin)
SPI_SCK SPI clock output pin
A22 External bus - Address bit22 output pin
49 P054 - (0] General-purpose I/O port (3V pin)
SPI_DI SPI data input pin
50 C2 - - Built-in regulator capacitor connected pin 2

Document Number: 002-04727 Rev. *B

Page 32 of 174



A

ws CYPRESS

e EMBEDDED IN TOMORROW

MB91590 Series

BGA Pin No. | Pin Name | Polarity I/(_?y(;gg*qlt Function™

116 MDO - P Mode pin 0

117 MD1 - P Mode pin 1

118 P126 : A General-purpose I/O port
INT1 INT1 External interrupt input pin

118 SINO 3 A Multi-function serial ch.0 serial data input pin
TRGO PPG trigger 0 input pin (ch.0 to ch.3)
A24 External bus - Address bit24 output pin

119 P056 - (0] General-purpose I/O port (3V pin)
SPI_XCS SPI chip select output pin
A21 External bus - Address bit21 output pin

120 P053 - (0] General-purpose I/O port(3V pin)
SPI_DO SPI data output pin

121 VSS — — GND pin
Al6 External bus - Address bitl6 output pin

122 P046 - (0] General-purpose I/O port (3V pin)
QSPI_CS3 HS_SPI SSEL3 Output pin
Al4 External bus - Address bit14 output pin

123 P044 - (0] General-purpose I/O port (3V pin)
QSPI_Cs1 HS_SPI SSEL1 Output pin
All External bus - Address bit1ll output pin

124 P0O41 - (0] General-purpose I/O port (3V pin)
QSPI_SIO2 HS_SPI SDATA2 /O pin

125 A08 B o External bus - Address bit8 output pin
P036 General-purpose I/O port (3V pin)

126 AO4 : o External bus - Address bit4 output pin
P032 General-purpose I/O port (3V pin)

127 AO01 _ o External bus - Address bitl output pin
P027 General-purpose I/O port (3V pin)

128 VSS - - GND pin

129 AQ0 B o External bus - Address bit0 output pin
P026 General-purpose I/O port (3V pin)

130 REX : o External bus - Read enable output pin
P023 General-purpose I/O port (3V pin)

131 WEX _ o External bus - Write enable output pin
P020 General-purpose I/O port (3V pin)
BOUTO Display digital BO output pin

132 D13 - (0] External bus - Data bit13 1/O pin
PO15 General-purpose I/O port (3V pin)
ROUTO Display digital RO output pin

133 D9 - (0] External bus - Data hit9 1/O pin
PO11 General-purpose I/O port (3V pin)
D6 External bus - Data bit6 1/0 pin

134 P0O06 3 o General-purpose I/O port (3V pin)
PPG6 PPG ch.6 output pin
TOT2_2 Reload timer ch.2 output pin (2)
D3 External bus - Data bit3 1/0O pin
P0O03 General-purpose I/O port (3V pin)

135 SIN3_1 - (0] LIN-UART ch.3 serial data input pin (1)
PPG3 PPG ch.3 output pin
TIN3_2 Reload timer ch.3 event input pin (2)
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B GDC memory map

MB91590 Series

0040 00004
005B 58004

00CO0 0000y
00CO0 2000y
O0OEO 00004

0230 00004
0239 FOO00
023A 0000
023B 00004
023B 10004
023B 20004
023B 30004
023B 40004
023B 50004
023B 60004
023B 70004
023B 80004
023C 0000y
023D 0000y
023D 8000y
023E 00004
023F 0000
023F 8000y
0240 00004

063F FFFCy
0640 00004

123F FFFCy

GDC Block

Video RAM (1792KB)

Reserved

Command RAM (8KB)

Reserved

Access prohibit

Reserved (636KB)

Command (4KB)

Reserved (64KB)

SIG (4KB)

NTSC (4KB)

MCNT (4KB)

MEMC (4KB)

HDMAC (4KB)

RLD (4KB)

Reserved (64KB)

CMDSEQ (4KB)

SPRITE (32KB)

GDC_Bridge (64KB)

Display (32KB)

Capture (32KB)

Reserved (64KB)

Draw (32KB)

Reserved (32KB)

External FLASH
(64MB) *1)

External FLASH
(192MB) *2)

0000 00004

0000 40004
0000 60004

0001 00004

0004 00004

0§07 0000y

0028 000y
0033 0090y

0034 000Q

1240 0000y
7FFF 00004
8000 00004

FFFF FFFFy

MB91F59B

I/0

Back up RAM (8KB)

I/0

RAM (192KB)

Access inhibit

AHB

Flash memory
(1024+1024+64) KB

Access inhibit

WorkFlash (64KB)

Access inhibit

GDC control +
External area
(288MB)

AHB

Access inhibit

RAM (64KB)

AHB

Access inhibit

Note: The GDC area is executed mapping with the little endian.

*1) Parallel interface supports 64MB of memory space from 0240_0000y to 063F_FFFCy for External FLASH.

*2) HS-SPI supports additional 192MB of memory space from 0640_0000y to 123F_FFFF.

(HS-SPI totally supports 256MB of memory space from 0240_0000H to 123F_FFFFH for External FLASH)
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Address Address Offset Value / Register Name Block
+0 | +1 +2 | +3
000090, |BTATMR [R]H BT1TMCR [R/W] H
H 100000000 00000000 -0000000 00000000
BT1STC
000094y |— E)%/(\)/(\)/].o%o - - Base timer 1
BT1PCSR/BT1PRLL BT1PDUT/BT1PRLH/BT1DTBF
000098 |[R/W] H [RIW] H
00000000 00000000 00000000 00000000
BTSELO1 BTSSSR
00009Cy |[R/W] B — [W] B,H Base timer 0,1
g oo T [ —— 11
000040, |ADERH [RIW] B, H, W ADERL [R/W] B, H, W
H 100000000 00000000 00000000 00000000
ADCS1 ADCSO0 ADCR1 ADCRO
0000A4y |[R/W] B, H,W [R/W] B, H,W [R] B, HW [R] B, HW
0000000- 00000000 |- XX XXXXXXXX AJD converter
ADCT1 [R/W] ADCTO [R/W] ADSCH [R/W] ADECH [R/W] B,
0000A8y |B, H,W B, H,W B, H,W H,W
00010000 00101100 ---00000 ---00000
0000ACH |— — — — Reserved
SCRO/(IBCR0O)  |SMRO SSRO ESCRO/(IBSRO)
0000BOy |[R/W] B,H,W [R/W] B,H,W [R/W] B,H,W [R/W] B,H,W Multi-function serial O
0--00000 000-0000 0-000011 -0000000
000084, |RPRO/(TDRO)[R/W] B,H,W 1 BGRO [R/W] H,W *1: Byte access is
L F— 0 00000000 00000000 00000000 possible only for access
— / (ISMKO) [R/W]|— / (ISBAO) [R/W] to lower 8 bits
0000B8 |B,H,W B,H,W — —
________ *2 2 *22: Reserved because
FCR10 [R/W] FCROO [R/W] FBYTE20 [R/W] |FBYTE10[R/W] | C mode is not set
OOOOBCH B,H,W B,H,W B,H,W B,H,W Immedlately after reset.
---00100 -0000000 00000000 00000000
SCR1/(IBCR1)  |SMR1 [R/W] SSR1 [R/W] ESCR1/(IBSR1)
0000COy |[R/W] B,H,W B,H,W B,H,W [R/W] B,H,W Multi-function serial 1
0--00000 000-0000 0-000011 -0000000
0000C4, |RPRU(TDRL)[R/W] B,HW 1 BGR1 [R/W] HW *1: Byte access is
L (R 0 00000000 00000000 00000000 possible only for access
— / (ISMK1) [R/W]|— /( ISBA1) [R/W] to lower 8 bits
0000C8y |B,H,W B,H,W — —
________ *2 2 *22: Reserved because
FCRIL[R/W]  |FCROL[R/W] FBYTE21 [R/W] |FBYTELL[R/W] | Cmode s not set
OOOOCCH B, H, w B, H, w B,H,W B,H,W Immedlately after reset.
---00100 -0000000 00000000 00000000
SCR2 [R/W] SMR2 [R/W] SSR2 [R/W] RDR2 /TDR2
0000D0y |B, H, W B, H, W B, H, W [R/W] B, H, W
00000000 00000000 00001000 00000000 LIN.UART2
ESCR2 [R/W] ECCR2 [R/W]
BGR2 [R/W] B, H, W
0000D44 B, H, W B, H, W -0000000 00000000
00000X00 -0000-XX
SCR3 [R/W] SMR3 [R/W] SSR3 [R/W] RDR3 /TDR3
0000D8y |B, H, W B, H, W B,H, W [R/W] B, H, W
00000000 00000000 00001000 00000000 LIN.UART3
ESCR3 [R/W] ECCR3 [R/W]
BGR3 [R/W] B, H, W
0000DCwH B, H, W B, H, W -0000000 00000000
00000X00 -0000-XX
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Address Address Offset Value / Register Name Block
+0 | +1 | +2 | +3
DCCRB[R/W] W
000C504 |~ 500 --00--00 00000000 0-000000
DCSR5[R/W] H DTCR5[R/W] H
000C54n 1o 000 00000000 00000000
000C5s.. | DSARBIRM] W
H XXX XXXXXXKK XXXXXKKX XXXXKXXX
000C5G.. | DDARSIRIW] W
HIXOOCOXK XXXXXXKX XXXXKKXX XXXKXXXX
DCCR6[R/W] W
000C60H |1~ 500 --00--00 00000000 0-000000
DCSR6[R/W] H DTCR6[R/W] H
000C64n 1o . 000 00000000 00000000
000C68.. | DSARBIRM] W
H - [XOOOOCKXK XXXXXXKK XXXXKKXX XXXKXXXX
000C6G.. | DDARGIRIW] W
H[XOOOCOK XXXXXKXX XXXXKXXX XXKXXXXX
DCCR7[RIW] W
000C70n |1_"_600 --00--00 00000000 0-000000
DCSR7[R/W] H DTCR7[RW] H
000C 74w | . 000 00000000 00000000
000C75.. |DSARTIRIW] W
H - [XOOOOCKX XXXXXXXK XXXXXKKX XXXXKKXXX
DDAR7[R/W] W
000CTCH |5} X XXXXX XXXKKXXX XXKXXXXX XXXXXXXX DMA controller [S]
DCCRB[RIW] W
000C80x |~ 500 --00--00 00000000 0-000000
DCSR8[R/W] H DTCRS[R/W] H
000C84n 1o T 000 00000000 00000000
00Css.. | DSARBIRM] W
H XXX XXXXXXKK XXXXXKKX XXXXKXXX
000CacC.. |DDARBIRIW] W
HIXOOCXK XXXXXKKX XXXXKXXX XXXXXXXX
DCCRO[R/W] W
000C0 |1~ 500 --00--00 00000000 0-000000
DCSRO[R/W] H DTCRO[R/W] H
000CMw 1o T 000 00000000 00000000
000Cgs.. | DSARSIRM] W
H - [XOOOOCKXX XXXXXXKK XXXXXKXX XXXKXXXX
000CoG.. | DDARSRIW] W
H[XOOOCOKK XXXXXKXX XXXXKXXX XXKXXXXX
DCCRI0[R/W] W
000CADk |1_"__600 --00--00 00000000 0-000000
DCSR10[R/W] H DTCRI0[R/W] H
000CA4w 1o . 000 00000000 00000000
500CAG.. | DSARI0RMW] W
HIXXOOOOOK XXKXXXXK XXXXXXKK XXXXKKXXX
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+0 | +1 | +2 | +3
J00CAC.. |DDARIORMW] W
H XX XXXXXXXK XXXXXXKK XXXXKKXX
DCCRIL[R/W] W
000CBOx |(_"_ 500 --00--00 00000000 0-000000
DCSRI1[R/W] H DTCRIL[RW] H
000CB4w 1o 000 00000000 00000000
100CEE. |DPSARLLIR] W
HIXXOXOOCK XXKXXXXK XXXXXXKK XXXXXKXX
DDARIL[R/W] W
000CBCH |3} Y XXXXX XXXKKXXX XXKXXXXX XXXXXXXX
DCCR12[RW] W
000CCOH |~ 500 --00--00 00000000 0-000000
DCSR12[R/W] H DTCR12[RW] H
000CC4n 1o " 000 00000000 00000000
00cCa. |DSARLZIRW W
H[XOOOCOKK XXXXXKXX XXXKKXXX XXKXXXXX
000CCG. |[DDARIZIRIW W
H IO XXXXKXXX XXKKXXXX XXXXXXXX
DCCRI3[RIW] W
000CDO |1~ "900 --00--00 00000000 0-000000
DCSR13[R/W] H DTCR13[RW] H
OOOCD4H O ____________ 000 00000000 00000000 DMA ContrO"er [S]
000CDg.. |DSARI3RIW] W
HIXOOCOXK XXXXXKKX XXXXKXXX XXXKXXXX
500CDG.. |[PDARIIRW] W
H XX XXXXXKXX XXXKKXXX XXKXXXXX
DCCRI4[RIW] W
000CEDx |1_" 500 --00--00 00000000 0-000000
DCSR14[R/W] H DTCRI4[RW] H
000CE4w 1o . 000 00000000 00000000
000CES. |DSARLAIRIW] W
HIXXOOOOOEK XXKXXXXK XXXXXXKK XXXXXKXXX
DDAR1A[R/W] W
000CECH |5 Y XXXXX XXXXXXXX XXKXXXXX XXXXXXXX
DCCRIS[RIW] W
000CFOH 14_~ 600 --00--00 00000000 0-000000
DCSR15[R/W] H DTCR15[R/W] H
000CF4w 1o " 000 00000000 00000000
000Crs. |DSARISRW] W
HIXOOOOOOOC XXXRKXXX XXKXXXXX XXXXXXKXX
000CEC.. | DDARISIRAW] W
H XN XXKXXXXK XXXXXXXK XXXXXKXX
000D00x
to — — — — Reserved [S]
000DFOy,
000DF4y |— — g_'f‘_'ff_'g[R’W] B '_?f'i\l’ﬁ[lR’W] B
DMA controller [S]
f— ([))MACR[RNV]OW
000DFCy |— |— |— |— Reserved [S]
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Address Address Offset Value / Register Name Block
+0 | +1 +2 | +3

IF2MCTR1

00214Cy |[R/W] B,H,W —
00000000 0---0000
IF2DTAl1l IF2DTA21

0021504 |[R/W] B,HW [R/W] B,H,W
00000000 00000000 00000000 00000000
IF2DTB11 IF2DTB21

0021544 |[R/W] B,H,W [R/W] B,H,W
00000000 00000000 00000000 00000000

885122’; Reserved

885122: Reserved (IF2 data mirror)

0021684

to Reserved

00217Cq
TREQR21 TREQRI11

0021804 |[R] B,H,W [R] B,H,W
00000000 00000000 00000000 00000000

002184y |— —

002188, |— — CANL

00218Cy |— — (32msg)
NEWDT21 NEWDT11

0021904 |[R] B,H,W [R] B,HW
00000000 00000000 00000000 00000000

002194y |— —

002198, |— —

00219Cy |— —
INTPND21 INTPND11

0021A04 |[R]B,H,W [R] B,HW
00000000 00000000 00000000 00000000

0021A4y |— —

0021A84 |— —

0021ACH |— —
MSGVAL21 MSGVAL11

0021B0Oy |[R] B,H,W [R] B,H,W
00000000 00000000 00000000 00000000

0021B4y |— —

0021B8y |— _

0021BCy |— —

0021CO0y

to Reserved

0021FCy
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Address Address Offset Value / Register Name Block
+0 | +1 | +2 | +3
88552(8:: Reserved
883322: Reserved (IF2 data mirror)
0022684
to Reserved
00227Cq
002280, |TREQR22[R] B,HW TREQR12[R] B,H,W
00000000 00000000 00000000 00000000
002284y |— —
0022884 |— —
00228CH |— —
002200, [NEWDT22[R] B,HW NEWDT12[R] B,H,W
00000000 00000000 00000000 00000000 CAN2
002294, |— — (32msg)
002298y |— —
00229CH |— —
002240, |INTPND22[R] B.H,W INTPND12[R] B,H,W
00000000 00000000 00000000 00000000
0022A4y |— —
0022A84 |— —
0022ACy |— —
002280, |MSGVAL22[R] B,H,W MSGVAL12[R] B,H,W
00000000 00000000 00000000 00000000
0022B4y |— —
0022B8y |— _
0022BCH |— —
0022C0y4
to — — — — Reserved
0022FCy
DFSTR
002300, |DF CTHRIRWIB.H.W — [RIW] B,H,W
R e 001
0023044 |— — — — WorkFlash
FLIFCTLR FLIFFER1 FLIFFER2
0023084 |[R/W] B,HW — [R/W] B,HW [R/W] B,HW
--0-00 | e e
00230Cy
to — — — — Reserved
0023FCy
002400, |SEEARXIR] BH.W DEEARX[R] B,H,W
00000000 00000000 00000000 00000000
0024044, [ERE/\CI\:/?E)L W . EFEARX[R/W] B,H,W XBS RAM _
0000 00000000 00000000 ECC control register
EFECRX[R/W] B,H,W
002408y \— | 0 oo[oooo]oo 00000000
00240Cy
to — — — — Reserved
0024FCy
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11.4.1.1 Sub clock timing (products without s-suffix)
(Ta: Recommended operating conditions, Vcc5=5.0V £ 10%, Vss=DVss=AVss=0.0V)

MB91590 Series

X0A

i . Value :
Parameter Symbol | Pin Name | Conditions vin Typ Max Unit | Remarks
Source oscillation clock FoL XOA, X1A _ _ 32768 KHz
frequency
Source oscillation clock
cycle time tLeve X0A, X1A - - 30.52 ps
* X0A,X1A Clock Timing
fLeve
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External Clock (EXT = 1): Asynchronous Only
(Ta: Recommended operating conditions, Vcc5=5.0V£10%, Vss=AVss=0.0V)

Value

Parameter Symbol Pin Name Conditions Min Max Unit
Serial clock C.=50pF
; + -
"H" pulse width fshsL (When drive capability is tepp+10 ns
Serial clock 2mA or more.)
"L" pulse width tsLsH SCKXx CL=20pF teppt10 |- ns
SCK fall time te (When drive capability is - 5 ns
SCK rise time tr 1mA) - 5 ns
Note: "X" means channel number of 0, 1, 8, 9, 10, and 11 for SCKXx, SINx and SOTXx.
tr tr
— tSHsL —> |— tsLsH —
V V V
SCK IH H IH
V||_ VIL VIL
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MB91590 Series

¢ Internal Shift Clock Mode

SCKXx

tscyc >
2.4V-
SCKx
O.8V—§
tsHowvi
SOTx 2.4V
0.8V
tivsL — P tsuixi
V|H VIH
SINX Vi Vi
« External Shift Clock Mode
ViH

2.4V
SOTx
0.8V
tivsLe — ¢ tsLixe
V|H VIH
SINX V||_ VIL
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ENOR Flash write timing

tCSO
MEM_XCSO ~— |
MEM_XCS1
tao
MEM_EA[24:0] \ \

| |
|

MEM_RDY

MEM_XWR \
| |
|

tdo tdo
MEM_ED[15:0] —j]< X l(

ENOR Flash Page read timing

\\___/
~—
s
£
o
| N R

Internal CLK \
<« teso <« teso
MEM_XCSO ~— [
MEM_XCS1
<> \ <« t,, \ \ <> tao
MEM_EA[24:0] \ \ \ \
\ \
MEM_RDY
trdo
MEM_XRD L_;L a

t

// P tasp R tanp N tasp dhp
MEM_ED[15:0] /| ~' ;l—
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Built-in PLL reverse edge mode (DCM3.DCKinv=1)
Figure 3 shows the setup/hold definition when the external display device receives the signal at the rising edge of DCLKO.

Figure 3. Built-in PLL Reverse Edge Mode Setup/Hold Definition

Use the clock mode of DCMS3 register DCKinv=1

< tdcyc >
tdcyc_f P< tdcyc_l )
DCLKO
(DCKinv=1)
tdosu P tdohd
Data signal
Data signal:

ROUT7~0, GOUT7~0, BOUT7~0, HSYNC, VSYNC, CSOUT/GV, DEOUT

Built-in PLL standard mode (DCM3.DCKinv=0)
Figure 4 shows the setup/hold definition when the external display device receives the signal at the falling edge of DCLKO.

Figure 4. Built-in PLL Standard Mode Setup/Hold Definition

Use the clock mode of DCM3 register DCKinv=0

< tdcyc >
¢ tdcyc_f P tdcyc_l ’
DCLKO
(DCKinv=0)
tdosu — tdohd
Data signal
Data signal:

ROUT7~0, GOUT7~0, BOUT7~0, HSYNC, VSYNC, CSOUT/GV, DEOUT
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DCLKI Input Standard Mode (DCM3.DCKinv=0)

Figure 8 shows the setup/hold definition when the external display device (TFT) receives the signal at the falling edge of DCLKO.
Figure 8. DCLKI Input Standard Mode Setup/Hold Definition

Use the clock mode of DCMS register DCKinv=0

< tdcyc <

4 tdeyc f M tdeyc | TP

DCLKO / \ /
(DCKinv= 0)

] \ /

fdosu =€ tdohd

Data signal

Data signal:
ROUT7~0, GOUT7~0, BOUT7~0, HSYNC, VSYNC, CSOUT/GV, DEOUT

DCLKI Input Reverse Edge Mode (DCM3.DCKinv=1)

Figure 9 shows the setup/hold definition when the external display device (TFT) receives the signal at the rising edge of DCLKO.
Figure 9. DCLKI Input Reverse Edge Mode Setup/Hold Definition

Use the clock mode of DCM3 register DCKinv=1

P

tdeyc >

—— tdcyc f ——P@— tldcyc | —P

DCLKO \ / \
(DCKinv=1) \ / -

tdosu —» & tdohd

Data signal

Data signal:
ROUT7~0, GOUT7~0, BOUT7~0, HSYNC, VSYNC, CSOUT/GV, DEOUT

Document Number: 002-04727 Rev. *B Page 159 of 174



&= CYPRESS

e EMBEDDED IN TOMORROW

11.5 A/D Converter

11.5.1 Electrical Characteristics

MB91590 Series

(Ta: Recommended operating conditions, Vcc5=AVcc5=5.0V + 10%, Vss=AVss=0.0V)

Value

Parameter Symbol | Pin Name Min Typ Max Unit Remarks
Resolution — — — — 10 bit
Total error — — — — +3 LSB
Non linearity error - - - - +2.5 LSB
Differential linearity _ _ _ +19 LSB
error
.. ANO to AVss - AVss +
Zero transition voltage | Vor AN31L 15LsB |~ 25158 |V 1LSB = (AVce - AVss)
Full-scale transition Vv ANO to AVRHS5 - AVRH5 + Vv /1024
voltage FST AN31 3.5LSB 0.5LSB
Sampling time tsmp - 1.2 - - us *1
Compare time temp - 1.8 - - us *1
A/D conversion time teny — 3.0 — - Us *1
Analog port input ANO to
curren% P P VNN AN31 -5 - +5 MA Vavss < Van £ Vavee
Analog input voltage | Van ﬁmglto AVss - AVRH5 \Y
AvrH AVRH5 4.5 — 5.5 V AVRH5 < AVcch
Reference voltage AvaL AVSS — 00 — v
Ia AVCC - - 4.0 mA
IaH — — 6.0 IJA *2
Power supply current
Ir AVRH5 — 600 900 A
IrH - - 5 [JA *2
Variation between ANO to
channels B AN31 B 4 LSB

*1: Time for each channel.

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

Note:

Be sure to use the clock with a frequency between 8MHz and 17MHz for the ADC compare clock in order to ensure its accuracy.
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