1 MN103SDO0 Series

Type MN103SD0Q MN103SFDOR
Internal ROM type Mask ROM FLASH
ROM (byte) 768K 1024K
RAM (byte) 32K 40K
Package (Lead-free) UBGA257-P-1111A

Minimurm Instruction 16.7 ns (at 2.7 V t0 3.6 V, 60 MHz)

M Interrupts
RESET. IRQ x 11. NMIL. Key input. Timer x 32. Input capture x 16. PWM x 6. SIF x 24. I>°C x 4. DMA x 18. WDT. A/D. System error

B Timer Counter
8-bit timer x 8
Reload-down count. Cascade connection possible (usable as a 16-bit to 32-bit timer)
16-bit timer x 6
Up-down count. Input capture. PWM output. Compare/capture register 2 channnels
16-bit timer x 6
Reload-down count
Watchdog timer x 1

B Serial interface
UART/Synchronous interface selective x 10: Serial 0, 1, 3 to A
Start-stop synchronization/Synchronization commonly used (16 bytes containing transmission/reception FIFO): Serial 2
I?C serial interface, multi master transmission/reception function x 2

Bl DMA controller
Number of channels: 6 channels
Unit of transfer: 8/16/32 bits
Maximum transfer cycles: 65535
Starting factor: External interrupt. Timer. Input capture. PWM. Serial transmission/reception. I?C transmission/reception. A/D conversion
finish. Software
Transfer method: 2-bus cycle transfer
Adressing modes: Fixed. Increment. Decrement
Transfer mode: Word transfer. Burst transfer. Intermittent transfer

M |/O Pins
1/0 194 : Common use
Input 1: Exclusive

M A/D converter
10-bit x 32 channels

B PWM

12/14-bit resolution x 6 channels

B ICR

28-bit x 13 channels + 16-bit x 6 channels (common with timer)

B OCR

16-bit x 12 channels (common with timer)

B Timer Synchronous Output
4-bit (synchronous output) x 2 channels

B ROM Correction

8 channels
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B Electrical Charactreistics (A/D converter characteristics)

Parameter Symbol Condition min I't%'t max Unit
Resolution 10 | Bits
Non-linear error VDD33=33V.VSS=0.0V +3 | LSB
A/D conversion time IOCLK =20 MHz. T, =200 ns 24 us

Ta=25°C
Note) T, is A/D conversion clock cycle

M Pin Assignment
UBGA257-P-1111A
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PJ7, | PJ5, | PJ3, | PJI,
20 |vDDL|vDDL| PNO, | PM3, | PL7, | PL4, | PLI, | PK6, | PK2, | PKO, | \ppps ADMI3.| ADMIT, |ADMO. PH3, | PH4, | PHO, | PGO, | yvppg | vDDB | 20
TM20I0A| SY0OT3 [TM7IO|TM4IO| SCLO | KI6 | KI2 | KIO | A15 | A13 | All A9 |SYSCLK| DK |NWEO| NCS0

PJ6, | P4, | PJ2, | PJO,
19|vDDL|vDDL| PM7. | PMS, | PML, | PL6, | PL3, | PLO, | PK4, | PKIL, | spury ADMI2,| ADM10, | ADMS, PHS, | PH2, | PG3, | PG, | yppg | vDDB | 19
SYIOT3 | SYIOTI | SY0OTI TM6IO|TM3IO| SDAO | KI4 | KIl | 'A14 | A12 | alo | A8 | AS | NRE | NCS3 | NCS1

PI7, | PI5, | PI3, | PII,
18| PN2, | PNL, |yppy | PM6, | PM4, | PMO, | PLS, | ppo | PKS, | PK3, | o ADMS, | ADMS, | ADMI PHS6, | PHI, | PG2, |yppg | PF7. | PF6, |5
TM2210A [TM2110A SY10T2 | SY10TO0 | SY00T0 |[TMSIO KIS | KI3 | A7 AS A3 Al | RWSEL | NWE1| NCS2 TM2IO|{TM1I0

Pl6, | P4, | PI2, | PIO,
17| PPO, | PN4, | PN3, \yppp | PM2, | ygg |vppig| PK7. |vDDI8| VSS | aDMs, | apMa, | aDd, | ADMo, | VSS | PO% |vppB | PFS, | PF4, | PF2, 17

SBI7 |TM2110B|TM2010B SY00T2 K17 A6 | an 1Ay | a0 NCS4 TMOIO| IRQ10 | IRQ8
16| PP4, | PP2, | PPI, | PN, PEL, | PE, | PRO | pEy |1
SBOS | SBT7 | SBO7 [TM2210B IRQ7 | IRQY

15| PP7, | PPS, | PP6, | PP3, PE3, | pgs | PE2, | PEO, ||5
SBO9 | SBTS | SBI9 | SBI8 NBG NBR | TMI0I0
PD5,

14| PR2, | PRO, | PRI, | ygg PD6, | PEL | PD7, | 113" |14
SBOA | SBT9 | SBIA DI4 [TMIIO| DIS | [RQ4
PD3, | PD4, | PD2,

13| pso | PR4 | prs | PR3, VsS | D11, | D12, | D10, |13
IRQ5 SBTA SBT6 | IRQ3 | SBO6

PC7, | PD1, | PDO, | PCé6,

12| PS4, | PS2, | PS3, | pgy D7, | D9, | D8, | D6, |12

TMI4I0 | TMI210 | TMI310 SBOs | SBI6 | SBTS | SBI5
PS5 PC4, | PCS5, | PC3,

11| Ps7 > | PS6 |VDD33 VDD33| D4, | Ds, | D3, |11
TMISIO SBO4 | SBT4 | SBI4
PCl1, | PCO, | PC2,

10| P00, | P02, | PO4, | POI, PBS, | “51° | po. | D2, |10
ANO | AN2 | AN4 | AN1 IRQO | 533 | SBI3 | SBT3

o | P03, | POS, | P06, | ygg vss | PB2, | PB3, | PB4, | 4
AN3 | AN5 | AN6 SBI2 | SBO2 | SBT2

g | P07, | P11, | P12, | Plo, PAG, | PBO, | PA7, | PBI, | ¢
AN7 | AN9 | AN10 | ANS A22 | A24 | A23 | A25

5| P13, | P15, | P17, | P14, vss | PA4, | PA3, | PAS, | 5
ANI11 | AN13 | AN15 | AN12 A20 | A19 | A21

6 | P16, | P20, | P24, | P21, P96, | PAL, | PAO, | PA2, | ¢
AN14 | AN16 | AN20 | AN17 IRQL | A17 | Al6 | A8

5| P22, | P23, | P26, | ygs | vss P85, | P94, | P95, | P97, | 5
ANI18 | AN19 | AN22 PWMS| SBO1 | SBTI | IRQ2

4| P25, | P27, 1 P30, Iypp33| vss | vss | P33, |vppig| P76, |vour|vout|vbpis| P71 | nc. | vss | N, |vDD33| P90, | POL, | P93, | 4
AN21 | AN23 | AN24 TM2310B NMI ICR9 SBIO | SBOO | SBII

5| P32, | P31, |ypps3| P34, | P36, | P51, | PS6, | P6l, | P63, (ymiop| P6S. | P67, | PT3,
AN26 | AN25 AN28 | AN30 |TMI0A| SDAL | ICRI | ICR3 ICR5 | ICR7 |ICRI11

P82, |ypp33| P92 | P84, | 5

0D SDA| N.C. | N.C. |0 SBTO | PwWhi4

2 |vDD33|vDD33| P33, | P35, | P41, | P50, | PS4, | PS7, | P62, | ygg [NRST| P66, | P72, | o | N | N | P80 | P83, |ypp33|vpps3| 2
AN27 | AN29 | WDOVE [TM2310A|TM24I0B| SCL1 | ICR2 ICR6 |ICR10 PWMO|PWM3

—_

1 |vDD33|vDD33|VREFH| P37, | P40, | P52, | PS5, | P60, | [ gy | oscr |osco| PO4 | P70, | P74, 1 py5 | Nc. |ocp scL| P81 |vDD33|vDD33
AN31 | ADTRG [TM2510A |TM25I0B| ICRO ICR4 | ICRS | ICR12 7 lpwM1
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Request for your special attention and precautions in using the technical information and
semiconductors described in this book

(1)If any of the products or technical information described in this book is to be exported or provided to non-residents, the laws and
regulations of the exporting country, especially, those with regard to security export control, must be observed.

(2)The technical information described in this book is intended only to show the main characteristics and application circuit examples
of the products. No license is granted in and to any intellectual property right or other right owned by Panasonic Corporation or any
other company. Therefore, no responsibility is assumed by our company as to the infringement upon any such right owned by any
other company which may arise as a result of the use of technical information described in this book.

(3)The products described in this book are intended to be used for standard applications or general electronic equipment (such as office
equipment, communications equipment, measuring instruments and household appliances).

Consult our sales staff in advance for information on the following applications:

* Special applications (such as for airplanes, acrospace, automobiles, traffic control equipment, combustion equipment, life support
systems and safety devices) in which exceptional quality and reliability are required, or if the failure or malfunction of the prod-
ucts may directly jeopardize life or harm the human body.

* Any applications other than the standard applications intended.

(4)[The products and product specifications described in this book are subject to change without notice for modification and/or im-
provement. At the final stage of your design, purchasing, or use of the products, therefore, ask for the most up-to-date Product
Standards in advance to make sure that the latest specifications satisfy your requirements.

(5)'When designing your equipment, comply with the range of absolute maximum rating and the guaranteed operating conditions
(operating power supply voltage and operating environment etc.). Especially, please be careful not to exceed the range of absolute
maximum rating on the transient state, such as power-on, power-off and mode-switching. Otherwise, we will not be liable for any
defect which may arise later in your equipment.

) Even when the products are used within the guaranteed values, take into the consideration of incidence of break down and failure
mode, possible to occur to semiconductor products. Measures on the systems such as redundant design, arresting the spread of fire
or preventing glitch are recommended in order to prevent physical injury, fire, social damages, for example, by using the products.

(6)[Comply with the instructions for use in order to prevent breakdown and characteristics change due to external factors (ESD, EOS,
thermal stress and mechanical stress) at the time of handling, mounting or at customer's process. When using products for which

damp-proof packing is required, satisfy the conditions, such as shelf life and the elapsed time since first opening the packages.

(7)(This book may be not reprinted or reproduced whether wholly or partially, without the prior written permission of our company.
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