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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"

Active

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

308K 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

2.5 Pin Assignment (BGA Product)

(TOP VIEW)

A 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

A 1 2 3 4 5 6 7 8 9 (10|11 |12 (13|14 |15 (16|17 |18 |19 |20 ]| A
B |76 |77]|78]|79]|80|81182|83|84|85]186|87|88189|90(911]192]|93(941|21]| B
C | 75 11441145|146 11471148 1149]1150]151 |152 153|154 |155|156|157|158|159(160| 95 |22 | C
D | 74 1143]|204]|205]|206]207 120812091210 |211|212]213|214 2151216 |217|218|161| 96 |23 | D
E | 73 |142]203|256 219(162|97 |24 | E
F | 72 1141 |202|255 2201163198 |25 | F
G | 71 |140|201|254 257125812591260(2611262|263|264 2211164199 (26 | G
H | 70 1139(200]253 28412851286 1287(2881289]290|265 2221165100 27 | H
J | 69 |138]199]|252 28313041305]306(3071308|291|266 223|166(101]1 28 | J
K | 68 |137]198]251 2821303|316(317(318]309|292|267 22411671102 29 | K
L | 67 |136|197]250 2811302]315(320(319|310|293|268 2251168110330 | L
M | 66 [135|196|249 280(301|314 (313 (312|311 [294|269 226(169|104|31 | M
N | 65 [134|195|248 279(300(299(298(297(296|295|270 227(170(105| 32 | N
P | 64 |133]|194]|247 27812771276 (275|274 1273|272|271 22811711106 33 | P
R | 63 [132]193]|246 2291172110734 | R
T | 62 |131]192]245 2301173110835 | T
U | 61 [130]191|244|243|242|241|240|239(238]237|236(235]|234|233(2321231|174 (109|136 | U
V | 60 [129]190|189|188]187|186(185|1841183|182(1811180|179|178|177|176|175(110| 37 | V
W | 59 [128]127]126(125(1241123|122|121 120|119 118|117 |116 115114 |113|112 111|138 | W
Y | 58|57 |56|55|54|53 (52|51 |50(49 |48 |47 (46 (45|44 |43 |42 |41 |40|39 ]| Y

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
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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
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MB91590 Series

_
BG,\'IA‘OI_Dm Pin Name | Polarity I/(_?yggg*tflt Function

Al7 External bus - Address bitl7 output pin

51 P047 - (0] General-purpose I/O port (3V pin)
QSPI_CLK HS_SPI SCLK Output pin
Al15 External bus - Address bitl5 output pin

52 P045 - (@) General-purpose I/O port (3V pin)
QSPI_CS2 HS_SPI SSEL2 Output pin

53 Al12 : External bus - Address bit12 output pin
P042 General-purpose I/O port (3V pin)

53 QSPI_SIO3 |- HS_SPI SDATA3 I/O pin
A09 External bus - Address bit9 output pin

54 P037 - (0] General-purpose I/O port (3V pin)
QSPI_SIOO0 HS_SPI SDATAQ /O pin

55 AO5 _ o External bus - Address bit5 output pin
P033 General-purpose I/O port (3V pin)

56 A02 : o External bus - Address bit2 output pin
P030 General-purpose I/O port (3V pin)

57 VSS — — GND pin

58 VSS - - GND pin

59 VSS - - GND pin

60 P025 - General-purpose I/O port (3V pin)

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

62 D15 B o External bus - Data bit15 1/O pin
PO17 General-purpose I/O port (3V pin)
GOUT1 Display digital G1 output pin

63 D12 - (0] External bus - Data bit12 1/O pin
P0O14 General-purpose I/O port (3V pin)

64 D8 : o External bus - Data bit8 1/O pin
PO10 General-purpose I/O port (3V pin)
D7 External bus - Data bit7 1/0O pin

65 PO07 : o General-purpose /O port (3V pin)
PPG7 PPG ch.7 output pin
TOT3 2 Reload timer ch.3 output pin (2)
D4 External bus - Data bit4 1/O pin
P0O0O4 General-purpose I/O port (3V pin)

66 SOT3_1 - (0] LIN-UART ch.3 serial data output pin (1)
PPG4 PPG ch.4 output pin
TOTO_2 Reload timer ch.0 output pin (2)
D1 External bus - Data bitl I/O pin
P0O01 General-purpose I/O port (3V pin)

67 SOT2_1 - (0] LIN-UART ch.2 serial data output pin (1)
PPG1 PPG ch.1 output pin
TIN1_2 Reload timer ch.1 event input pin (2)

68 DCKOUT B o Display reference clock output pin (for Internal sync)
PG4 General-purpose I/O port (3V pin)

69 VSS - - GND pin

70 C.3 - - Built-in regulator capacitor connected pin 3

71 BOUT4 : o Display digital B4 output pin
PF4 General-purpose I/O port (3V pin)

Document Number: 002-04727 Rev. *B
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e EMBEDDED IN TOMORROW

BG,\'IAOF_D'” Pin Name | Polarity ll(.?ygg?f't Function™
251 VSS - - GND pin
252 VCC3 - - +3.3V power supply pin
253 VCC3 - - +3.3V power supply pin
254 VSS - - GND pin
255 VCC3 - - +3.3V power supply pin
256 VCC3 - - +3.3V power supply pin
257 GND - - GND pin
320 GND - - GND pin

" For the /O circuit types, see "I/O Circuit Type".
"2 For switching, see "I/O Port" of Hardware Manual.
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RESS

4. 1/0O Circuit Type

MB91590 Series

MA?

ik

Pull-up control
Digital output

Wy

Digital output
Pull-down control

m. ». CMOS-hys input

Standby control
CMOS input
Standby control
D' >. Automotive input
Standby control
TTL input

Standby

AORIKSY input

Type Circuit Remarks
A * General-purpose /O port
- Puupconwel « Output 1mA,2mA
¢ Pull-up resistor control 50kQ
gt output « Pull-down resistor control 50kQ
g_fi |_Digitaloutput * gMOS Ir_]pm
e Schmitt input
|7Pull—down control : TTL ianIt
« Automotive input
- o CMOS-hys input
m > Standby control
4 CMOS input
Standby control
m. ». Automotive input
Standby control
TTL input
Standby control
C .

Analog 1/0, General-purpose I/O port

Output 1mA,2mA

Pull-up resistor control 50kQ
Pull-down resistor control 50kQ
CMOS input

Schmitt input

TTL input

Automotive input

Document Number: 002-04727 Rev. *B
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‘U:. CYPRESS MB91590 Series

7. Block Diagram
B MBI1F591/592/594/596/597/599

FR81S CPU Core
(e Frame buffer
1 1 Py ) 7| Debug interface
i Data
] [CRosilaor ]
g g )
. 3 8
i ine i x
: o e e Sprie| [ e XBS Crossbar Switch |
3 Display |
External | | Controller I I
LCD Command . Flash
RAM e Bus Bridge RAM - Main Flash
- WorkFlash 64KB n
I I e [ 7] 2
[ 1 il == S | 1 =
I I I =y | s
15
sic | [ R | |oma || Bk
3 — RAM ECC Control
(XBS-RAM
h (S
[[oExms
J— Bus bridge
e — I i
o RAM ECC | Back

w0z Asynchronous BUS
External oz 4
FLASH brﬂge

memw
(Forvideo) CAN Prescaler

‘Asynchronous BUS

] bridge
RTC/WDT1 Calibration = = (PCLK1 <> PCLK2)
/0 port setting = 9 -
3
R e—— Lin-UART (6ch) ke g 5 Sound generator_(5ch)
58
Multi-function serial interface (2ch; 5
Eerer o ||
Free-run timer_(2ch) 2 ||z
= e
s e =
- Input capture (6¢h; £ I
£ [es s
g 5 Bus Bridge Q
)= Output compare(4ch I (32-bit — 16-bit)
5 N
i <@ NTo15.
tor [P BasewmerGon (|4 =5 Exiemal imeruptinput_(G6eh) e
st
toor = Real time clock
p= wot

= Clock supervisor

L

Low-voltage detection (Ext power supply low-voltage detection)

‘Clock control
(Clock setting, Main timer, Sub timer, PLL timer)

Reload timer (4ch)

Clock control (divide setting), |« & rsx
Reset control, )
Low-power consumption

=
Watchdog timer (SW and HW) control

Delay interrupt

(= Interrupt controller
Interrupt request batch read =
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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)

Document Number: 002-04727 Rev. *B
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e EMBEDDED IN TOMORROW
Address Address Offset Value / Register Name Block
+0 +1 +2 | +3
MPUCR [R/W] H
000310x | — - 000000-0 ----0100
000314y |— _ — =
000318, |—
00031Cy |— |— |—
000320, |PPVAR [RIW
H OO XXXXXKXX XXXXXXXK XXXXXXXX
DPVSR [R/W] H
000324y |— e 000000
000328, |PEARIRIW
H O IOOCOXEEX XXXXXKXX XXXXKXXK XXXKXXXX
00032Cy |— — DESRIRANI
MPU [S]
PABRO [R/W] W
0003304 (Only the CPU can
XXXHXXXXX XXHXXXHXXK XHXXXXXX xxxxoo[oo/W] access this area)
PACRO [R/W] H
0003344 | — - 000000-0 00000--0
000338, |PABRL [RIW] W
H OGO XXXXXXXX XXXXXXXX XXXX0000
PACR1 [R/W] H
00033Cn | — - 000000-0 00000--0
000340, |PABR2 [RIW] W
H OGO XXXXXXXX XXXXXXXX XXXX0000
PACR2 [R/W] H
0003444 | — - 000000-0 00000--0
000348, |PABR3 [RIW] W
H OO XXXXXXXX XXXXXXXX XXXX0000
PACR3 [R/W] H
00034Cn | — - 000000-0 00000--0
000350, |PABR4 [R/W] W
H OO XXXXXXXX XXXXXXXX XXXX0000
PACR4 [R/W] H
0003544 | — - 000000-0 00000--0
000358., |PABRS [RIW] W
H OO XXXXXKXX XXXXXXXX XXXX0000
PACRS [R/W] H
00035CH | — - 000000-0 00000--0 MPU [S]
(Only the CPU can
000360 PABRGE [R/W] W access this area)
H OGO XXXXXXXX XXXXXXXX XXXX0000
PACR6 [R/W] H
0003644 | — - 000000-0 00000--0
000368, |PABRT [RIW] W
H OGO XXXXXXXX XXXXXXXX XXXX0000
PACR7 [R/W] H
00036CH | — - 000000-0 00000--0

Document Number: 002-04727 Rev. *B
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Address Address Offset Value / Register Name
+0 +1 +2 +3
SCR9 [R/W] SMR9 [R/W] SSR9 [R/W] ESCR9 [R/W]
0004F0y |B,HW B,H,W B,H,W B,H,W
0--00000 000-0009 0-000011 -0000000 Multi-function serial 9
0004F4, |RDRO/(TDRO)R/W] B,HW ' BGR9 [R/W] H,W
A 0 00000000 00000000 00000000 *1: Byte access is possible
0004F8y |— — — — only for access to lower 8 bits.
FCR19 [R/W] FCRO9 [R/W] FBYTE29 [R/W] |FBYTE19 [R/W] |MBO1FSOA/B only
0004FCy |B,HW B,H,W B,H,W B,H,W
---00100 -0000000 00000000 00000000
0005004
to — — — —
00050CH
CSELR [R/W] CMONR [R] MTMCR [R/W]  |STMCR [R/W]
0005104 |B,HW B,H,W B,H,W B,H,W
001---00 001---00 00001111 0000-111 Clock control [S]
PLLCR [RIW] B,H.W CSTBR [R/W] PTMCR [R/W]
000514y | 11110000‘ ' B,H,W B,HW
-0000000 00------
CPUAR [R/W]
0005184 |— — B,H,W —
0----XXX
00051Cy |— — — — Reserved [S]
CCPSSELR CCPSDIVR
0005204 |[R/W] B,H,W — — [R/W] B,H,W
_______ 0 ~000-000 Clock control 2
CCPLLFBR CCSSFBRO CCSSFBR1
000524y |— [R/W] B,HW [R/W] B,HW [R/W] B,HW
-0000000 --000000 ---00000
CCSSCCRO CCSSCCR1
000528y |— [R/W] B,H,W [RIW] HW
----0000 000----- --------
CCCGRCRO CCCGRCR1 CCCGRCR2
00052Cy |— [R/W] B,HW [R/W] B,HW [R/W] B,HW
00----00 00000000 00000000
CCRTSELR CCPMUCRO CCPMUCR1 Clock control 2
000530 |[R/W] B,H,W — [R/W] B,H,W [R/W] B,H,W
0------0 0-----00 0--00000
000534y |— — — —
000538y |— — — —
00053Cy |— — — —
0005404
to — — — —
00054Cy
EIRRO ENIRO ELVRO External interrupt
0005504 |[R/W] B,H,W [R/W] B,H,W [R/W] B,H,W (INTO to INT?) P
XXXXXXXX 00000000 00000000 00000000
EIRR1 ENIR1 ELVR1 External interrupt
000554y |[R/W] B,HW [R/W] B,HW [R/W] B,HW (INT8 10 INT15)p
XXXXXXXX 00000000 00000000 00000000
000558y |— — — —
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Address Address Offset Value / Register Name Block
+0 | +1 +2 | +3
002000, |CTRLRO [RIW] B,HW STATRO[R/W] B,H,W
A F— 000-0001 e 00000000
ERRCNTO BTRO[R/W] B,H,W
002004y [R] B,H,W -0100011 00000001
00000000 00000000
INTRO
0020084 |[R] B,H,W TESTROIRM B.HW
00000000 00000000
BRPERO
00200Cy |[R/W] B,H,W —
------------ 0000
IFAICREQO IFICMSKO
0020104 |[R/W] B,H,W [R/W] B,H,W
0------- ooooooo01r e 00000000
IFIMSK20 IFIMSK10
0020144 |[R/W] B,H,W [R/W] B,H,W
11-11111 11111111 11111111 11111211
IF1IARB20 IF1IARB10
0020184 |[R/W] B,H,W [R/W] B,H,W
00000000 00000000 00000000 00000000
IFIMCTRO
00201Cy |[R/W] B,H,W —
00000000 0---0000 CANO
IF1IDTAL0 IFIDTA20[R/W] B,H,W (64msQ)
002020y [RIW] B,H,W 00000000 00000000
00000000 00000000
IF1IDTB10 IF1DTB20
002024y |[R/W] B,H,W [R/W] B,H,W
00000000 00000000 00000000 00000000
0020284,
00202C4, Reserved
0020304, .
0020344 Reserved (IF1 data mirror)
0020384,
00203C4, Reserved
IF2CREQO IF2CMSKO
0020404 ([R/W] B,H,W [R/W] B,H,W
0------- 0ooooooo01r e 00000000
IF2MSK20 IF2MSK10
002044y |[R/W] B,H,W [R/W] B,H,W
11-11111 11111111 11111121 11111111
IF2ARB20 IF2ARB10
0020484 |[R/W] B,H,W [R/W] B,H,W
00000000 00000000 00000000 00000000
IF2MCTRO
00204Cy |[R/W] B,HW —
00000000 0---0000
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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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MB91590 Series

e
Parameter Symbol Pin Name Conditions Vin V.I"%l/%e Max Unit Remarks

High current PWM1Pn, _

output drive PWM1Mn, :3v:_:c3_51 Osr\n/ A

capacity AVons  |PWM2Pn, OH=2oY - 90 mv [|*2
Maximum

Phase-to-phase PWM2Mn, deviation of V.

deviationl n=0to 5 OH3

High current PWM1Pn, _

output drive PWM1Mn, PV—C?S(; %)r?w\,g

capacity AVoiz  |PWM2PR, ,\(;L_. : - 90 my |2

aximum
Phase-to-phase PWM2Mn, deviation of V.
deviation2 n=01to 5 oLs

when using the external clock is different from that using the oscillator.

is defined. Same for other channels.

state.

" MB91F591/2/4/6/7/9

. MB91F59A/B

Document Number: 002-04727 Rev. *B

: The power supply current value when the external clock is supplied from the X1 pin. Note that the power supply current value
: If PWM1PO/PWM1MO/PWM2P0O/PWM2MO of ch.0 is turned on simultaneously, the maximum deviation of Vons / Vo3 for each pin

: This product contains both program Flash and WorkFlash. This parameter is defined when only one of them is in the write/erase
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11.4 AC Characteristics

11.4.1 Main Clock Timing
(Ta: Recommended operating conditions, Vcc5=5.0V + 10%, Vss=DVss=AVss=0.0V)

Pin o Value :
Parameter Symbol NErme Conditions Min Typ | Max Unit Remarks
Source oscillation Fe X0, X1 _ 4 _ MHz
clock frequency
Source oscillation -
clock cycle time tev X0, X1 B 250 |- ns
Internal operatin Fcp - - 2 - 128 MHz | CPU clock
clock frequency*”, * | Fepp - - 2 - 40 MHz | Peripheral bus clock
Internal operatin tcp - - 7.8125 |- 500 ns CPU clock
clock cycle time*”, *2 tcpp — — 25 — 500 ns Peripheral bus clock
CAN PLL jitter
(when lock) tpy - - -10 - +10 ns
Built-in CR oscillation Fecr _ _ 50 100|200 KHz
frequency

"L The maximum frequency of CPU clock is described in the table of Product Type.
"2: The maximum / minimum value is defined when using the main clock and PLL clock.

* X0,X1 Clock Timing

fevL

X0 \ /_ ,,,,,,,,,,,,,,,,,,,,,

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

PLL output
o | L I N

t1 t2 t3 tn-1 tn

]
> — > |— —» — — |
L
4u

Ideal clock

Slow
A

t2

Deviation time

v
Fast
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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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HBit setting: SMR: MD2=0, SMR: MD1=1, SMR: MD0=0, SMR: SCINV=0, SCR: SPI=1
(Ta: Recommended operating conditions, Vcc5=5.0V £ 10%, Vss=AVss=0.0V)

Parameter Symbol Pin Name Conditions Min Value Max Unit
Serial clock cycle
tlmel y tscyc SCKx Atcpp - ns
tS.CK 1 — SOT delay tsHow SCKXx, SOTx Internal shift clock mode -30 +30 ns
ime C.=50pF (When drive
Valid SIN — SCK | L b.ﬁ’. o 24
setup time tivsLi capability is 2mA or more.) - ns
SCK | — SCKX, SINx CL=20pF (When drive
Valid SIN hold time | 'S capability is 1mA) 0 - ns
SOT — SCK |
delay time tsowui SCKx, SOTx 2tepp-30 |- ns
Serial clock
"H" pulse width tsHsL tepp+10 |- ns
- SCKXx
Serial clock ¢ Ster10 | — ns
"L" pulse width SLsH . PP
SCK 1 — External shift clock mode
: tsHove SCKXx, SOTx C_.=50pF (When drive - 33 ns
SOT delay time Mo
- capability is 2mA or more.)

Valid SIN — SCK | M .

; tivsLe C.=20pF (When drive 10 - ns
setup time Ll

SCKX, SINx capability is ImA)
SCK | — t 20 - ns
Valid SIN hold time | S-*€
SCK fall time te SCKx - 5 ns
SCK rise time tr SCKx — 5 ns
Notes:

« AC characteristic in CLK synchronized mode.

« C_is the load capacitance applied to pins during testing.

* The maximum baud rate is limited by internal operation clock used and other parameters.
» See Hardware Manual for details.

* "X" means channel number of 0, 1, 8, 9, 10, and 11 for SCKx, SINx and SOTx.
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MB91590 Series

¢ Internal Shift Clock Mode

tscyc N
SCKx /' 2.4V 2.4V
0.8v
t.
< SOVHI tsLovI |[¢—
£ 2.4v [ 2.4v
SOTx
+ 0.8V - 0.8V
tivsHI P tsHIXI -
m ViH VIH\'
SINX © ViL Vi
« External Shift Clock Mode
« tsHsL S le tsLsH N
tR < » € P tF
SCKx + Vin ViH ViH
ViL Vi X ViL
* tsLovE [«
2.4V - 2.4V
SOTx
0.8v - 0.8V
L tvshE | tSHIXE o
ViH VIH
SINX ViL ViL

*. Changes when Writing to TDR Register
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MB91590 Series

¢ Internal Shift Clock Mode

tscyc »
Y
SCKx 2.4V
0.8V
tsLovi
SOTx 2.4V
0.8V
tivsH— P& tsHixi
ViH Vin
SINX Vi Vi
« External Shift Clock Mode
SCKx ViH
ViL
tsLove
0.8V
tivshe — P tsHixe
ViH Vin
SINx Vi Vi
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MB91590 Series

HBit setting: ESCR: SCES=1, ECCR: SCDE=0
(Ta: Recommended operating conditions, Vcc5=5.0V £ 10%, Vss=AVss=0.0V)

Parameter Symbol Pin Name Conditions Min VaIueMaX Unit Remarks

SCK2,SCKa3,

Serial clock cycle time | tscyc SCK4,SCKS5, Stcpp - ns
SCK6,SCK7
SCK2,SCK3,
SCK4,SCK5,

SCK 1 — SCK6,SCK7,

SOT delay time fsHovi | 50T2,50T3, -50 +50 NS ||nternal shift clock
SOT4,S0T5, |- mode:
SOT6,S0T7 C.=80pF+1TTL

Valid SIN — ¢ SCK2,SCK3, teopt80 | — ns

SCK | setup time VS SCK4,SCKS5, chp
SCK6,SCK7,

SCK | — ‘ SIN2,SIN3, 0 ~

Valid SIN hold time | St SIN4,SINS5, ns
SING,SIN7

?SFISngcvbidth tsHsL SCK2,SCK3, 3tepp-tr |- ns

Serial clock SCK4,SCKS,

*L" pulse width tsLsH SCK6,SCK7 tcpp+10 |- ns
SCK2,SCK3,
SCK4,SCK5,

SCK 1t — SCK6,SCK7,

soT gelay time tsHove | 50T2.50T3, - 2tcpp+60 | NS
SOT4,S0T5, External shift clock
SOT6,SOT7 |- mode:

Valid SIN — t SCK2,SCK3, 30 _ ns C.=80pF+1«TTL

SCK | setup time IVSLE SCK4,SCKS5,
SCK6,SCK7,

SCK | — SIN2,SIN3,

valid SIN hold time | 'St | SIN4,SINS5, teppt30 |- ns
SING,SIN7

SCK fall time e SCK2,SCKa3, — 10 ns

. . SCK4,SCK5,
SCK rise time tr SCK6.SCK7 — 40 ns
Notes:

¢ C_is the load capacitance applied to pins during testing.
* The maximum baud rate is limited by internal operation clock used and other parameters.
* See Hardware Manual for details.
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SPI_CSO0, \

SPI_CS1, .

SPI_CS2, — Scvem _ |
SPI_CS3 < >

tOSKSLOZ

modeO I I
mode2 W
SPI_CLK  losiske

)

y

mode3 w

tOSLSK13

tOSKSL13

A\ 4

SPI_SIOO, Input
SPI_SIO1;
SPI_SIO2, >
SPI_S|03 DSSET]| SDHOLD
>< output
«—>
tOSDAT
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HDimension of TEQFP-208(LET208)

Document Number: 002-04727 Rev. *B

DAA
Bl
A, 156 D1 105 105 156
104 3 157
=
=
A
==
=
=
=
EN B ~EEE
= /A /A a
= A =
i o | ="
= | =
= | =
= 53 53 =208
52 1
EXPOSED PAD
BOTTOM VIEW
TOP VIEW
DETAILA
‘ J 7 /l\\ \/ 4
c
A A2 T SEATING veN i
' 1 ~ — PLANE | R2
Al — ~¢] [S[00s][c ~—-b—"
A 08]0] 1 SECTION A-A
—l—>b [$]o0s® — b=
SIDE VIEW A DETALLA_
DIMENSION NOTES
SYMBOL 1. ALL DIMENSIONS ARE IN MILLIMETERS .
MIN. | NOM. [ MAX. [ A\ DATUM PLANE H IS LOCATED AT THE BOTTOM OF THE MOLD PARTING
A 1.70 LINE COINCIDENT WITH WHERE THE LEAD EXITS THE BODY.
A\DATUMS A-B AND D TO BE DETERMINED AT DATUM PLANE H.
Al 0.05 — | 015 | /ATO BE DETERMINED AT SEATING PLANE C.
ADIMENSIONS D1 AND E1 DO NOT INCLUDE MOLD PROTRUSION.
A2 | 135 | 140 | 1.45 ALLOWABLE PROTRUSION IS 0.25mm PRE SIDE.
DIMENSIONS D1 AND E1 INCLUDE MOLD MISMATCH AND ARE DETERMINED
D 30.00 BSC AT DATUM PLANE H.
D1 28.00 BSC A\DETAILS OF PIN 1 IDENTIFIER ARE OPTIONAL BUT MUST BE LOCATED
WITHIN THE ZONE INDICATED.
D2 9.90 ReF AREGARDLESS OF THE RELATIVE SIZE OF THE UPPER AND LOWER BODY
D3 871 REF SECTIONS. DIMENSIONS D1 AND E1 ARE DETERMINED AT THE LARGEST
FEATURE OF THE BODY EXCLUSIVE OF MOLD FLASH AND GATE BURRS.
£ 30.00 BSC BUT INCLUDING ANY MISMATCH BETWEEN THE UPPER AND LOWER
SECTIONS OF THE MOLDER BODY.
E1 28.00 BSC A\DIMENSION b DOES NOT INCLUDE DAMBAR PROTRUSION. THE DAMBAR
PROTRUSION (S) SHALL NOT CAUSE THE LEAD WIDTH TO EXCEED b
E2 9.90 REF MAXIMUM BY MORE THAN 0.08mm. DAMBAR CANNOT BE LOCATED ON
THE LOWER RADIUS OR THE LEAD FOOT.
E3 8.71 REF
&XACT SHAPE AND SIZE OF THIS FEATURE IS OPTIONAL.
R1 008 | — | —
&THESE DIMENSIONS APPLY TO THE FLAT SECTION OF THE LEAD
R2 008 | — ]020 BETWEEN 0.10mm AND 0.25mm FROM THE LEAD TIP.
0° 4° 8° A1 1S DEFINED AS THE DISTANCE FROM THE SEATING PLANE TO
THE LOWEST POINT OF THE PACKAGE BODY.
c 012 | — | 020
b 017 022 [027
L 045 | 060 [075
L1 1.00 REF
L2 0.25
e 0.50 BSC
002-13651 *A
PACKAGE OUTLINE, 208 LEAD TEQFP
28.0X28.0X1.7 MM LET208 REV*A

MB91590 Series
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