1 MN103004K , MN103016K

| Type MN103004K MN103016K
I Command ROM (x64-bit) 256 K-byte 256 K-byte
I Data RAM (x32-bit) 10K-byte 10 K-byte
I Package QFP208-P-2828F *Pofree | F| GA239-C-1313 FLGA239-C-1313
(Old Package) (QFP208-P-2828A)
I Minimum Instruction 25ns(at 2.7V t0 3.6 V, 40 MHz)
Execution Time
i Interrupts * RESET «IRQx 8 ¢ NMI «Timer x 22  Input capture x 14 « PWM x4 « SIFx 16 « DMAC x 4 « WDT
*A/D  System error
i Timer Counter Timer counter 0 to 3: 32-hit x 1 (interval timer, event count, toggle output, interrupt, A/D conversion trigger)
Clock source -~ |OCLK; IOCLK/8; IOCLK/32; external clock input; underflow of timer counter
INterrupt SOUrCe s underflow of timer counter 0, 1, 2, 3
Timer counter 4to 7: 32-hit x 1
(interval timer, event count, toggle output, interrupt, clock source for serial I/F, generation of timer synchronous
output timing)
Clock SOUrce «ewesseesssenans IOCLK; IOCLK/8; I0CLK/32; external clock input; underflow of timer counter
INtErrupt SOUrCe e underflow of timer counter 4, 5, 6, 7
Timer counter 8 to B: 32-hit x 1
(interval timer, event count, toggle output, interrupt, clock source for serial I/F, generation of timer synchronous
output timing)
Clock SOUrCE wwwesesssssssssieees IOCLK; I0CLK/8; I0CLK/32; external clock input; underflow of timer counter
INtErrupt SOUrCe e underflow of timer counter 8,9, A, B
*: each of timer counters 0to 3, 4to 7, and 8 to B can be changed to an 8-, 16-, or 24-hit timer counter.
Timer counter 10 to 13: 16-hit x 4 (interval timer, event count, toggle output, interrupt, DMA start)
Clock source - weweeersssenens IOCLK; IOCLK/8; IOCLK/32; external clock input;
underflow of timer counter 0, 1, 2
INterrupt SOUrCe = underflow of timer counter 10, 11, 12, 13
Timer counter 14, 15: 16-bit x 2
(interval timer, event count, toggle output, PMW output, interrupt, input capture (2 lines), one-shot output,
external trigger start, generation of timer synchronous output timing, DMA start)
Clock SoUrce «eeesseessenans IOCLK; IOCLK/8; external clock input (2 lines);
underflow of timer counter 0, 1; 2-phase encode
INtErrupt SOUrCe e overflow of timer 14, 15; underflow of timer 14, 15; coincidence of compare
register with binary counter or at capture
Watchdog timer: 16- to 25-hit x 1
| Number of channels. 2

DMA Controller

194

Unit of transfer: 8/16/32 hits

Max. Transfer cycles: 65535

Staring factor: external interrupt, timer factor, PNM factor, serial transmission/reception factor,
A/D conversion finish, software factor

Transfer method: 2-bus cycle transfer

Adressing modes: fixed, increment, decrement

Transfer modes: word transfer, burst transfer, intermittent transfer
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MN103004K , MN103016K U

I Serial Interface Serial 0, 1: 7-, 8-bit x 2 (clock synchronous mode, start-stop synchronous mode, 12C mode)
Serial 2: 7-, 8-hit x 1 (start-stop synchronous mode)
Serial 3to 7: 7-, 8-hit x 5 (clock synchronous mode)
ClOCK SOUFCE «+eeveveesssssenes (clock synchronous mode, start-stop synchronous mode)
|OCLK; underflow of timer counter; external clock
(1°C mode)
|OCLK; underflow of timer counter
I I/0 Pins I/0 155 | + Common use: 137
Input 16 | + Common use: 16
I ADInputs 10-bit x 16-ch.
i PWM 12-, 14-bit resolution x 4-ch. (dedicated), 16-bit resolution x 2-ch. (common with timer)
I ICR 28-hit x 13-ch. + 16-hit x 4-ch. (common with timer)
i OCR 16-hit x 4-ch. (common with timer)
I Timer Synchronous Output 4-hit (synchronous output) x 2-ch.
I Electrical Characteristics
Supply current
Limit
Parameter Symbol Condition Unit
min | typ | max
VDDH, VDDB, VDD, PVDD, AVDD = 3.0V
VI =VDDH (VDDB) or VSS
Operating supply current IDD1 150 mA
Atinternal = 40 MHz
Output open
VDDH, VDDB, VDD, PVDD, AVDD = 3.6V
_ VI =VDDH (VDDB) or VSS
Supply current at stopping |DD4 150* nA
fosc = oscillation stopped
Output open
(Ta=-20°Cto +85°C)
AID conversion performance *FLGA239-C-1313
N Limit ]
Parameter Symbol Condition Unit
min typ | max
Resolution 10 Bits
A/D conversion absolute error 7 | LSB
: . VREF+=3.0V
A/D conversion relative error t5 | LSB
— AID conversion clock = 5 MHz
A/D conversion time 2.8 us

MAFO0004BEM

(Ta=-20°C to +85°C, AVDD = 3.0V, AVSS = 0V)

See the next page for pin assignment and support tool.
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i Pin Assignment ():Old Package

Q2
Q3

12 € PE3/IRQ3

13 1€ PE2/IR(

P77/TMISIOB <=3
P76/TMISIOA <]
P75/TMI410B <3

Vss —>|
PT4/TMI4I0A <]
PTYTMI3I0 <
P2TMI2I0 <>
PTI/TMI110 <
PI0/TMI0I0 <>
VDD —2|
P67/TMTI0 <>
P66/TM6IO <>
P6S/TMSIO <>
PO4/TMAI0 <>
P63/TM3I0 <>

VSS
P62/TM2I0 <—>f
P61/TMII0 € |
P60/TMOIO <>

PS5/SBT7 <1 17

P54/SBO7 €3

P53/SBI7 <
VDDH —> 17!

AVDI

VREFH
PGO/ANO
PGI/AN1
PG2/AN2
PG3/AN3
PGA/ANA
PGS/ANS
PGO/ANG
PG7/AN7
PHO/ANS
PHI/AN9
PH2/ANI0
PH3/ANI1
PH4/ANI2
PHS/ANI3
PHO/ANIZ
PHT/ANIS
AVSS

W@xTmmmmmx@gmmmmmmmm

82 VDDH
P52/SBT6 <—>| 81 PI3
P31/SBO6 <1 80 Pl
P50/SBI6 <> 182 79
P41/BG <> 183 MN103004K 78 Pl6
VDD2 (VPPA}_; —> 184 77 PI7
PAO/BR <1 185 76 Vss
vss — 186 75 PIO/DWE
P35/SBTS <—>{ 187 7 PJ1/DCASO
P34/SBOS <1 188 73 PI2/DCASI
P33/SBIS <—>f 189 7 PI3/CAS
P32/SBT4 € 190 7 PJ4
P31/SBO4 <> 191 70 VDD
VDD —> 192 69 PKO/CSO
P30/SBI4 <—>{ 193 68 PK1/CS1/RAS]
BRm S 953 ey
R S e
vss —>1 198 63 0SCO
P21/SBO2 <1 199 62 OSCT
P20/SBI2 <1200 61 PKS/EXMODO
PIS/SBTT <—>{ 201 60 PKG/EXMODI
PI4/SBOI <1202 59 vss
PI3/SBI <203 58 PK7/FRQS
P12/SBT0 <—>{ 204 57 RST
VDDH —>( 205 56 MMODO
P11/SBO0 <> 206 55 MMODI1
PI0/SBI0 <—>{ 207 O 54 PVSS
POO/WDOVE <> 208 53 PVDD
SO er X a2 SN N en LR RN N GRRNR ARTH AT A RS YT IHLERIRRN
TR IV T T LTI T
* 8 :
TR T T TEIET T MNIO3004KVDD2VNIOIOFO4KVPP
PR e T aig nin St o pan 2% cam M3
e e b
cer3 SoXEO000S002 885 SRIRP 260000082 f2dcacz<rng=o
gEix zeEERRRL-ORPSRE0 SO005 228732322255 SE53583LaESS
EEEE EE $SEER RERRZEC SS3S3S3F TIsigece =
ag OFsF Z30S-S<g gggsggsss
= el <LLLL<<SS S8oISdcseS
= E R
3 252 S55SSNRE EEfiia:
EEEEE
g 5 EEZ

QFP208-P-2828F *Pbfiee
(QFP208-P-2828A)
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MN103004K, MN103016K [

I 5 Assignment (Continue)

Perspective
o | R e [P0 | R | Rt | oo | e | ez | i | icea | 1w T
N.D N.D. Q Q ND. |ND.
PES, PE3, Pe7, | B3, PAQ, Po2, Pg5, P82,
1RQs | 1IRQ3 | VPP | P2 | syiora| svoors| mwmo | icrio | 1cRs | icRa R
ALD N.D. N.D. N.D. ND. [ND.
AVDD PFO._ | yss PE4 | pog | pes | vss | _PBS | PBO vss | voo | P87 (P77, P61 P
D ADTRG IRQ4 sy10T1 | syooto IcR7 [Tm1sioff | TM1510A|
pe2, | Poo, PE6, | PE2, PBS, PAL [ Poo, P83, P74, P75, P73,
anz | oano | VREP Ros | mez [ PP PS I sviorz| YPPH [ pwmi | icre | icRs | Tmiaioa| Tmisios| TMisio | VSS N
pe3, | pes, | Pe1 | Poa, | PEO, PB2, | PA3, P85, PaL, P70, P72, P71,
AN | ans | ani | ang | iroo [ PCT PO 1 svoorz2 | pwms | P icre | 1cr1 | moio [ Tmazio| VPP |z M
pe7, | PHL | PH2 | Pes | PH3, | PHO, | PB4, P93, P67, P63, Ps, | yss P66, Ped, L
ANT | AN | AN | ANG | ANIL [ ANg | sviorof o D ICR1L | TM7I0 | TM3I0 | TMSI0 T™6IO | TM4I0
N .
PH7, [ PHS, [ PHE, | ayss | o PH4, P60, P54, pe2, | PS5, PoL, P3|y C1 has no electrode (pin).
ANI5 | ANI3 | AN14 AN12 T™oI0 [ sBo7 | T™210 | sBT7 | TMuO | sBI7
ND.  [ND. N.D. N.D N .
N.D. has an electrode (pin)
PI2 PI3 P4 | VDDH P11 P4L | vppH P51, P52, P50,
BG SBO6 | SBT6 | SBI6 .
ND._ |ND. [ND. IND. [ND. [ND. but N.C. is not guaranteed.
P, P35, P34, Pa0, | vop2
e PI7 Vss PI5 PI6 i g ey vss H H
DWE T BR Vi
wo, |no. Ino. Iwo. Ino wo 875 | seos (vPP) Please design so as not to
PK2 PK, S
X2 pro, [ KL PR, Pat, Pa3, P, | P32, P25,
o | X0 | =i | voo | eu | P2 fa | mE | R P2 vep | PG cause short circuit with other
RAS? RASL ND.__[ND N.D. LD
oso | P4 | voon | P | po [ P | PN pos, | e | e | e | eis | e | yes wiring on the user board.
SYSCLK cs | caAs | pcam A’D*:fi 3o b A2t | sso3 | ssoz | s8T2 | semi | sei3
- * Each of VDD, VDDB, VDDH
oscl vss PK7, PK6, PKS, Z’\él' i'\l‘f i?gv 'Zolg PPO, PQ2, PR, P13, P20, P14, P12, E
FRQS [ExmopafExmono| o | AL | P | e A% D2 D9 sBil [ sBi2 [ sBo1 [ sBTO and VSS has multiple
PM4, | PNO, | PN4, PQO,
po7, | PO3, Pos, | PQz, P10, P11, POD, .
MMoD1| RST [ MmoDpo[ Pvss Ad, as, | AL DO, VDDH D electrodes (pins
aowia | aouis | apriiz | A | A1 e D5 D7 SBIO SBOO | wDOVF (pins)
PM2, [ P, PN7, Pi i
R T : PQ3, PR3, | Pra, | Pre, ins having the same name
VoD WEL | DK A2 AB, VSS [ ats, | VSS ps | VPP | on D12 D14 c 9
N.D. ADM2 | ADM6 ADM15 N.D. .
s | o | s | ews | e oo | e | e | o | e are internally shorted.
N.D N.D. i Aé&o A%& Aé?fn's A/I;i;l‘ﬁ VR Az | ws o os | ow N.D. N.D. N.D *
.D. L. - .D. H2:MN103004K (VDD2),
M3, | PM7, P2, [ PO, PQL,
PLO, PO4, P4, | PR, PRY,
Voo A3, A7, A10, Al7, D1, vss A
NLD. N.D. WEo aom3 | aowm7 | aowmo[orwser| A% | mwse | P* b1 °5 Io_ |uo MN103016K (VDD2),
16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 MN1030F04K (VPP)

Support Tool

FLGA239-C-1313

In-circuit Emulator

PX-1CE103004-QFP208-P-2828A

Not applicable to FLGA239-C-1313.

I on-board Development Tools

PX-0ODB103S-0

CSIDE-MN10300 (Computex Co., Ltd, product)

I Flash Memory Built-in Type

MAFO0004BEM

Type

MN1030F04K

Command ROM (x 64-hit)

256 K-byte

DataRAM (x 32-bit)

12 K-byte

Minimum instruction execution time

25ns(at 3.0V t03.6V, 40 MHZ)

Package
(Old Package)

QFP208-P-2828F *bfree, FLL GA239-C-1313
(QFP208-P-2828A)
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Request for your special attention and precautions in using the technical information
and semiconductors described in this material

(1) An export permit needs to be obtained from the competent authorities of the Japanese Govern-
ment if any of the products or technologies described in this material and controlled under the
"Foreign Exchange and Foreign Trade Law" is to be exported or taken out of Japan.

(2) The technical information described in this material is limited to showing representative character-
istics and applied circuit examples of the products. It does not constitute the warranting of industrial
property, the granting of relative rights, or the granting of any license.

(3) The products described in this material are intended to be used for standard applications or gen-
eral electronic equipment (such as office equipment, communications equipment, measuring in-
struments and household appliances).

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

» Special applications (such as for airplanes, aerospace, 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 products 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 material are subject to change without
notice for reasons of modification and/or improvement. At the final stage of your design, purchas-
ing, 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 guaranteed values, in particular those of maxi-
mum rating, the range of operating power supply voltage and heat radiation characteristics. Other-
wise, 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, redundant design is recommended,
so that such equipment may not violate relevant laws or regulations because of the function of our
products.

(6) When using products for which dry packing is required, observe the conditions (including shelf life
and after-unpacking standby time) agreed upon when specification sheets are individually exchanged.

(7) No part of this material may be reprinted or reproduced by any means without written permission
from our company.

Please read the following notes before using the datasheets

A. These materials are intended as a reference to assist customers with the selection of Panasonic
semiconductor products best suited to their applications.
Due to modification or other reasons, any information contained in this material, such as available
product types, technical data, and so on, is subject to change without notice.
Customers are advised to contact our semiconductor sales office and obtain the latest information
before starting precise technical research and/or purchasing activities.

B. Panasonic is endeavoring to continually improve the quality and reliability of these materials but
there is always the possibility that further rectifications will be required in the future. Therefore,
Panasonic will not assume any liability for any damages arising from any errors etc. that may ap-
pear in this material.

C. These materials are solely intended for a customer's individual use.
Therefore, without the prior written approval of Panasonic, any other use such as reproducing,
selling, or distributing this material to a third party, via the Internet or in any other way, is prohibited.
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