1 MN103004J / 04K / FO4K

K yvoe MN103004J / 04K / FO4K
lf Command RAM (x64-bit) 192KB / 128KB / 256KB (Flash)
[ Data RAM (x32-bit) 4KB / 10KB / 12KB
l Minimum Instruction Execution Time 30ns (at 2.2V, 33MHz)
25ns (at 3.0V, 40MHz)
I Interrupts * RESET »IRQ x8 » NMI x1 « Timer x22 o Input Capture x14 « PWM x4 * SIF x16 * DMAC x4 » WDT « AD
« System error
I Timer Gounter Timer Counter 0 to 3: 32-bit x 1 (Interval Timer, Event Count, Toggle Output, Interrupt, A/D Conversion Trigger)
Clock Source I0CLK, I0CLK/8, 10CLK/32, External Clock Input, Underflow of Timer Counter
Interrupt Source Underflow of Timer Counter 0,1, 2, 3

Timet Counter 4 to 7: 32-bit x 1 (Interval Timer, Event Count, Toggle Output, Interrupt, Clock Source for Serial
I/F, Generation of Timer Synchronous Output Timing)
Clock Source . . 10CLK, I0CLK/8, 10CLK/32, External Clock Input, Underflow of Timer Counter
Interrupt Source 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 . .. IOCLK, I0CLK/8, I0CLK/32, External Clock input, Underflow of Timer Counter
Interrupt Source . Underflow of Timer Counter 8, 9, A, B

*. Each of Timer Counters 0 to 3, 4 to 7, and 8 to B can be Changed to an 8-, 16-, or 24-bit Timer Counter

Timer Counter 10 to 13: 16-hit x 4 (Interval Timer, Event Count, Toggle Output, Interrupt, DMA Start)

Clock Source . . .. 10CLK, IOCLK/8, I0CLK/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 IOCLK, I0CLK/8, External Clock Input (2 Lines), Underflow of Timer Counter 0,
1, 2-phase Encode
interrupt Source 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-bit x 1ch

I DMA Controller Number of Channels 2
Unit of Transfer 8/16/32 bits
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

I Serial Interface Serial 0, 1: 7-, 8-hit x 2 (Clock Synchronous Mode, Start-stop Synchronous Mode, I°C Mode)
Serial 2: 7-, 8-bit x 1 (Start-stop Synchronous Mode)

Serial 3 to 7: 7-, 8-hit x 5 (Clock Synchronous Mode)
Clock Source .. .(Clock Synchronous Mode, Start-stop Synchronous Mode)
|OCLK, Underflow of Timer Gounter, External Clock
(°C Mode)
I0CLK, Underflow of Timer Counter



MN103004J / 04K / FO4K

II/O Pins |1/0 155 *» Common use 137
Input 16 | « Commonuse 16
I A/ Inputs 10-bit x 16¢h
IPWM 12-, 14-bit resolution x 4ch (dedicated), 16-bit resolution x 2ch (Common with Timer)
Kicr 28-bit x 13ch + 16-bit x 4ch (Common with Timer)
IOCR 16-bit x 4ch (Common with Timer)
ITimer Synchronous OQutput 4-bit (Synchronous Output) x 2¢h
IPackage QFP208-P-2828A (MN103004J/04K/FO4K), FLGA239-C-1313 (MN103004K/F04K)

N Etectrical Characteristics

Supply Current

YDDH, VDDB, VDD, PYDD, AVDD=3 0V

. VI=VDDH (VDDB}) or VSS
Operating Supply Current IDD1 . 150 | mA
At internal=40MHz

Output released
VDD, PVDD, AVDD=3 6V
VI=VDDH (VDDB) or VSS

Supply current at stopping IDD4 o 150 | pA
Fosc=0scillation stopped

Output released

Resofution 10 | Bits
A/D conversion absolute Error +7 | LSB
- - VREF+=3 0V
A/D conversion relative Error ) +5 | LSB
— A/D conversion clock=5MHz
A/D conversion time 28 s

(Ta=-20 to +85°C, AVDD=3.0V, AV55=0.0V)

Support Tool
[ in-Circuit Emulator PX-ICE103004

See the next page for pin assignment.



I Pin Assignment
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- co0 D v clen a0
ennome v =t e2e SoSSSEES
ilstelsIstats) g8 nah A
SEERSeEEE 55 ESto namencrosas .53%;5
TRREXFERR L8 ERSEA A A% A et o o o)
BERREERTE g9 BAELYMINARRTLD2AIIN=2888
P77/IMISIOB 157 104 f&— AVDD
P76/TMISIOA 158 103 [€—— VREFI
P75/1 514108 159 102 j&~— PGO/ANO
V83 169 1011 PGIANY
P74/TMI4I0A 161 100 &— PG2/AN2
P73/IM13I0 162 99 &— PG'{/AN}
PI2TMI2I0 163 98— 45 AN4
P7I/TMILIO 164 97 &€ PG
PIOFIMIOIO 05 96— PG()/AN(v
VDD 166 95 &— PGT/ANT
POT/TM7IO 167 94 )&— PHO/ANS
1661 M6IO 168 93 €&— PHI/ANY
P6SITMSIO 169 92 j&— PH2/ANIO
P4/ IMAO 170 9| €& PH3/ANII
PEVINMIIO <3 171 S0fc— PHA/ANI2
V88 172 89 €— PHS/ANI3
PG2/1M2I0 173 88 [&— PH6/AN14
PoITMIIO 174 87 [€— PH7/ANIS
POFIMOIO 175 86— AVSS
P5S/SBT7 176 RS &> Pm
P54/SBO7 177 84 &> PIL
P53/SBI7 <31 178 s3[e> P12
VDDH 179 B2 f&-— VDD”
P32SETG <3 150 81>
P51/SBO6 181 80— FH
P3U/SBIO 182 EP PIS
iyt MN103004J / 04K / FO4K T OFP208-P-2828A
VDPD2 (VPP 184 77 riz
Kiihe <18 6[e— VSs
VSS 186 75 [€—> PIO/DWE
P35/SBTS 187 74 &> Pii/DTASH
P34SBOS <51 188 736> PI/DCASI
1335815 <] 189 BEZ PR
P3YSETI <2 190 711> P
P31/SBO4 191 70{€~— VDD _
VDD 192 69 € PKOCS0O
PIO/SBI4 193 68 €—> PKI/CSI/RAS1
P25/SBT3 194 67 [ PK2/CS2/RAS2
1P24/8B03 195 66 > PK3/CS3
P23/SBI 196 65 [€=> PR4/SYSCIK
PR2/SBTY 197 A e— VODH
vss —3{ 198 >
P2I/SBO2 199 62—
200 a1 >
201 60>
l’|4/§BOl 202 59—
P13/SRII 203 58> P
P12/SBTO 204 SIE— K
YDDH 205 56— N
P11/SBOO 206 S3E—
PLO/SBIO 207 O 54 fe—
TPOOMN DOVF 208 53—
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WA | vl UM Py AV LY VDD2 for MN103004K or MN103004J and VPP
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Perspective
o | PEL o | ves per | PR | oeaz | et Poi, Pss, T
1RQ1 $Y0011 PWM2 ICR12 ICR9 ICR4
ers, | e , y pr7, | pe3, | Pmao, | Po2 Pss, P82,
mos | mas b YR | PO | svions| sveoms| ewao | Rt | tcrs | 1cm3 R
vS$ PE4 PC6 PCS vss ras, PBO \8$ VDD 87, P76, P
1RQ4 Sy 1011 | Y0010 1er7 | ivisic TMISIOA
PGz, | GO, y PE2 . PB6, PAL P90, P83 P4 P75 P73,
: - | vREE . PC3 - | vobn . . : j vss N
N2 \NO " mes | w2 | TP SYI10T2 pual | ks | tcr3 | iviatoal ausios| iMisio
PG3 | PGS PG PG4 PEO. PR2, | Pas P56, P81 P70, P72 P7i
> PCty .. 05 . M . M VDD M
AN3 NS ANI ane | owmeo | P7 svoor2| pwana | T ICRG | 1CRT | TMI0[O | TAM1210 mnto| M
pG7 | P ez, | pas | oPHs, | opro P4, P93 P67, P63, Pes | vss P66 V64 L
w7 | oaNe | oanio | e | oaNin [ oans IM7IO | [A3I0 | IMSIO IMGIO | TM4IO
prr, | orEs, | RS, | oaves | e PH4, P60, P54, P62, | P3s, Pot, ps3, |k
ANIS | ANI3 | ANl4 > Moo | so7 | rv2io | sBE7 | amuo | ssiz
a1 P51 rs2 ps0
P12 Pi3 14 VDDH PIL — o i
! 5G| PP | seos | se1e | smis 1
P, p3s 34 pio | vDD2
3 Pi7 58 PIs PI6 . .| R vss H
DWE sB1s | sBos | BR | «vem
KO ffé‘ DD PI4 P12, : P30, P32 VDD P25, G
s | SSL PCAS SBO4 sBl4 | SB4 SBT3
RAST
PKA PK3 P13 ol PN3 Pos | P2 P2i P22 Pis P23
0sco PR4. | vopi ! [RESTO R VI B . . . . 2 5 vss F
SYSCTK CS3 CAS DCASO \D\ii 421 SBO3 S802 SBT2 SBTI SBI3
ADMI
oscl vss PK7, K5, Tol "\‘\l;‘ ‘:\?2 ‘1828 PPO rQ2 PRI Pi3, P20, 14 ri2, E
> > IRQS EXMODU) . All A N D2 9 s ssi2 | ssot | sBro
N ADMo | aDMIT]|  Das [psyscl 02 sul swr
PM4 PNO PNt PQO
s o po7 | PO3, Qs Q7 Pio PIL | P
MMOD1 RS1 MMODD PVSS 4 . VDDH D
IMOBD| - PSS A A8, Al2, a23 10 o, DS D7 SBID SBOO | WDOVE
ADM4 | ADMS | ADMI2 AS
; Pz | PMe N7 "
WL | e | | c
ADM?2 ADM6 ADMIS -
eMo | opan | opms | ene
5 . P06 PP} ros | PR PRS * f
ao, | AL | as | aa |ovopm [ 95| PREO} FQ6 ) RO PR B * H2 is VDD2 for MN103004K and VPP for
ADMo | aDMI | ADMs | ADM14 )
i | e | P2 POL Q1 Y y MN1030F04K
PLO, Po4 PQ4 PR2
~m | YPPB A3, AT, NES AT, A20 DI D b0 vss
a3 | apmz | apsiofprwskr| T | rwskL
14 13 12 11 10 9 8 7 6 5 4



	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

