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Single-chip microcomputer integrates system control and inverter control functions for
energy-efficient, low-noise

32-bit Microcomputers for Inverter Control MN103SA5K/A7D

B Overview

MN103SA5K/MN103SA7D 32-bit microcomputers are single-chip configurations that integrate a high-
performance inverter control function offering energy conservation and noise reduction for household
appliances with a conventional system control function. The microcomputers feature an easy-to-use C
language programming-oriented AM32 series 32-bit CPU core having a high-speed arithmetic calculation
function. Also included are standard peripheral circuits including a timer and serial interface, two 3-phase
PWM circuits for inverter control of two motors, two dedicated A/D converters (minimum 1.0us conversion
time) for PWM-synchronous motor position detection (for both PWMs), and a multi-channel A/D converter
for different sensors.

W Feature

e Internal 60MHz operation for reinforced arithmetic calculation function

e Two built-in high-performance inverter control circuits to simultaneously control two motors

e Two dedicated high-speed A/D converters (minimum 1.0us conversion time) allow simultaneous position

detection for two motors

B Applications

Inverter-controlled household appliances ranging from air conditioners, refrigerators, to washers, dish
washers and air purifiers.
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B Specification

Parameter

MN103SA5K
(under development)

MN103SA7TD
(under development)

Operating voltage

4.5V to 5.5V

Operating frequency

Internal 60MHz at external 10MHz
(minimum instruction execution time: 16.7ns)

ROM/RAM

256 KB/8 KB 64 KB/4 KB

External Interrupts

9 9

Inverter Control Circuits

3-phase PWM output (16-bit counter, triangular wave, sawtooth wave and dead
time setting possible) x 2 channels

Multi-function Timer

8-bit timer: 12 (interval timer, event counter, cascade connection possible)

16-bit timer: 6 (interval timer, event counter, PWM output, double buffer
configuration)

10-bit A/D Converter

4 inputs x 2, 12 inputs x 1 4 inputs x 2, 8 inputs x 1

Serial Interface

UART/sync common use: 3

I/0 Port

In/Out common use: 82 In/Out common use: 62

Package

100-pin QFP
(18mm x 18mm, 0.65mm pitch)

80-pin LQFP
(14mm x 14mm, 065mm pitch)

Note: In addition to the previously mentioned mask ROM versions MN103SA5K and MN103SA7D, flash memory versions
are also available as models MN103SFA5K and MN103SFA7K, respectively.
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B Specifications

description

Instruction execute time

MN103S52G

MN103S65G

MN103S83D

| MN103S92A | MN103S927

minimum 25ns (external 10MHz oscillation)

Operation voltage 4.3V to 5.5V (internal voltage 3.0V to 3.6V) | 3.0V to 3.6V
Oscillation Internal 4x-speed clock generator
128K 64K | 32K | 16K
RAM 4K 2K
Interrupts external interrupt : 9 | external interrupt : 8
Inverter Control 6 phase PWM output (16bit counter, triangular/asymmetric, dead-time control)
e 8-ch | 8-ch 4-ch
Multifunctional timer vy och
-C -cl
. 2-ch x 2 unit 2-ch x 2 unit 2-ch x 1 unit
10bit A/D converter : - - -
12-ch x 1 unit | 6-ch x 1 unit 6-ch x 1 unit 6-ch x 1 unit
Serial Interface
3-ch 2-ch 1-ch
/O : 6 (exclusive) | VO : 2 (exclusive) IO : 5 (exclusive) /O : 10 (exclusive)
50 (shared) 48 (shared) 45 (shared) 31 (shared)
Input : 16 (shared) | Input : 10 (shared) Input : 10 (shared) Input : 8 (shared)
Operating temperature -20°C to 85°C
100pin QFP, 80pin LQFP, 84pin QFP, 64pin LQFP,
Package 18mm square, 14mm square, 18mm square, 14mm square,
0.65mm pitch 0.65mm pitch 0.8mm pitch 0.8mm pitch
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B Pin Configuration
[eXe}
§E2888 2 8888cccnnanan g 52852928 2 982 :35.:3
EEEEEE F EFEEgE8RssaER EEEfcEcg E, 282232232
SOSSeB AT poNdoN NI aNdS S en s SEEiiLERPRYEERERREERER
e n e Al g e N IO NRaSaas
Iizmcedndonnnsaassasaaan $1$$11$ 1 $$$1$$$1$$
{0 A AORMOMORO
A R A R A E R s TP r L r T o s st e v s oo
CEEERELOLVLOVLVLWYVLVINNNWLNWNMNNN BRERRAICANERSIZEET SR I SIS
P43 /TMIBI<—] 76 50[<—P13/IRQ07 P44/TMIAO <—>61 40 €—> P21/SBI2
P44 /TMIAO < 77 49[<—>P12/IRQ06 P4SITMIBO <——>(62 39 &> P20/SBT2
P45/TM9IBO < 78 48[<—P11/IRQ05 P46/TMI0AI <—>|63 35 k— P17/sBO2
e Hl romaon <o 7 > rmon
Vep — 81 45— Vss VPP 65 MN1 0386 G 36 &> PI3/IRQU7
Vi — 82 44[<— LON VDD2 66 35 € PI2/IRQO6
PSO/TMl%‘KO : :i MN1 03352G 2; 735‘“ PSOTMI0A0 €<—> 67 S 34 &—> PIIRQUS
ss |~ VoD
P51/TM10BO < 85 41— vVour vss 08 33 |<——> PIOMRQ04
Vpp <86 40[—V PSI/TMI0BO <—>|69 MN103SF65GAL 32 [€&—> POTNRST
R MN103SF52GAF b e oo — b o o
P53 /NPWM00 <—3 88 38— PVop PSUPWMO0 < N 30 VDD
P54 /PWMOL <—4 89 . 37— TCPOUT 80 H LQFP
) | PS3IINPWMO0 <—>|72 N 2 vDD2
e s 100pinQFP - i <3 P o I
P57/NPWMO2 <— 92 H 34/<—0sCI PSS/NPWMOI <—|74 . 27 PVSS
reo 3 0.65mm pitch 33— 0sco pomvw2 <> 0.65mm pitch w —vss
P62/PWM10 < 95 31%1:?“1 PSTNPWMO2 <176 25 |S—— 0scl
P63/PWM11 <—{ 96 30[<— TEST2 Pe0 <—>|77 24— 0sco
P64/PWM12 < 97 29:TEST3 po1 <—>|78 2 & TEST3
b b S e ramn <o n e
pe7/piM15 <3 100 O 26[«— P95 /aDIN29 pepwmil <50 O 21 K—— TESTI
R R R B RS ~Nm+mnorwa2=9nTooC=2g
S88888887 Fa="50485084488 3335595227 25822222%4¢
EEEEdg § gSessasn: SEEEREEEZI § i3 iis
o 2Ege £ 2E222222 BEZRFEEERE R OREERE
weu88080 o oooa
SidscerasuiSSSusensan = g EZEZ%%
pagmono < ea T TTT T T T ks eausan pis W25 S8 IRYIARERAI A, 1775802
::;//::19:;1% ZZ :: - Z?Z{S‘m P46 «<—>| 50 31 g—> P13/IRQ0O7
P47/TM10BIE— 67 35 k> p17/8B02 P47 «—>|51 30 k—> P12/1RQ06
vpp 8 38 k—> P14/TRQO8 VPP 52 29 k—> P11/IRQ0S
vDD2 69 MN1 03883D 37 [&—> P13/IRQ07 VDD —| 53 MN103392A 28 k—> P10/IRQ04
R e B 0| S
P51/TM10BO €—> l<—> P10/IRQ04 Vss 55 MN1033927 2 VDD
VDD : MN103SF65GBF j: [<—> PO7/NRST P51 «——| 56 25 —— PVDD
P52/PWMO0 <—> 74 32 [&—— LON P52/PWM00 «—>| 57 24 VSS
b 84pinQFP i Joem<lT  MN103SF92GBL X[
—— T o) I PS4/PWMOI <—>] 59 . 2 |—sosco
P56/PWM02 <—> 78 . 28— pvss P55/ NPWMO1 «—>] 60 64pInQFP 21 jg—— TEST3
pm/mpw:ucz s ;: 0.8mm pltch Z — Zzix P56/ PWM02 <—>| 61 Osmm pltch 20 |¢—— TEST2
R < P57/ NPWM02 «<—>| 62 19 f¢—— TESTI
‘;Zi< K :; zi > zzz; P62/ PWMI0 <—>| 63 18 Je—— P87/ ADINIS
PE2/PWM10 83 23 TEST2 P63 /PWMI1 «<—>| 64 17 j&—— P86/ ADIN14
m/wm;;;sb o L mk e O a2 sanaes
gilggggguglmgmlgéllll SRS EEE I R A
Egeghhih 28 3 2388588 EEEEEEEEEE B EBEE




