




































































































































































































































































































































































































The MN10200 series uses a simple and elegant architecture that executes basic 
instructions at a rate of 1 byte per cycle to achieve high-speed operation with a 
minimum instruction execution time of 100 nsec at 20 MHz. These are 16-bit 

microcontrollers with an ASIC expansion bus to allow the customers to 
incorporate peripheral circuitry of their original design in them with ease. 
These equipment-oriented microcontrollers demonstrate high realtime 
performance. 

Features 
• 16-bit architecture 

1-bit minimum instruction code -- 100 nsec minimum instruction 
execution time (at 20 MHz) 

• Elegant architecture 
High-efficiency 1 byte per cycle instructions 
Achievement of higher speeds for load/store transfer and branch 
instructions, etc. 

• Flexible expansion of functions 
Achievement of a microcontroller that supports customization through an 
ASIC expansion bus 

• Software support 
ANSI C language -- <µ>ITRON*-specification realtime OS 

* ITRON is an abbreviation of "Industrial TRON." 

•Applications-------------------
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D MN1020003 
I Type 

I ROM (x8-bit) 
RAM (x8-bit) 

MN1020003 

Maximum 16M in total (In-built RAM 1 K, Special Register 1 K Reserve Space 2K included) 
External ROM, RAM 

I Minimum Instruction Execution Time With Main Clock operated 122ns (at 4.75 to 5.25V, 16.39MHz) 

I Interrupts 

I Timer Counter 

I Serial Interface 

1/0 Ports High Voltage 1/0 

I A/D Inputs 

llCR 

I OCR 

I Package 

194 

•RESET • NMI •External 1 to 5 •Timer Oto 6 (12 factors) •AID •Serial Reception 
• Serial Transmission 

Timer Counter 0 : 8-bit x 1 (Timer Output, Event Count) 
Clock Source ................. 1/ (1 to 256) of System Clock, External Clock Input 

Interrupt Source ............ Underflow of Timer Counter 0 

Timer Counter 1 : 8-bit x 1 (Timer Output, Event Count) 
Clock Source ................. 1/ (1 to 256) of System Clock, External Clock Input 
Interrupt Source ............ Underflow of Timer Counter 1 

Timer Counter 2 : 8-bit x 1 (Timer Output, Event Count, UART Baud Rate Generator) 
Clock Source ................. 1/ (1 to 256) of System Clock, External Clock Input 
Interrupt Source ............ Underflow of Timer Counter 2 

Timer Counter 3 : 8-bit x 1 (Timer Output, Event Count, UART Baud Rate Generator) 
Clock Source ................. 1/ (1 to 256) of System Clock, External Clock Input 
Interrupt Source ............ Underflow of Timer Counter 3 

Timer Counter 4: 16-bit x 1 (Timer Output, Event Count, Input Capture (3), Synchronous Output 
(1-bit x 1 ch), PWM Output) 

Clock Source ................. 1/ (1 to 256) of System Clock, External Clock Input (2) 
Interrupt Source ............ Capture/Compare x 2 

Timer Counter 5: 16-bit x 1 (Timer Output, Event Count, Input Capture (2), Synchronous Output 
(1-bit x 1 ch), PWM Output) 

Clock Source ................. 1/ (1 to 256) of System Clock, External Clock Input 
Interrupt Source ............ Capture/Compare x 2 

Timer Counter 6: 8-bit x 1 (Timer Output, Event Count, Input Capture (2), Synchronous Output 
(1-bit x 1 ch), PWM Output) 

Clock Source ................. 1/ (1 to 256) of System Clock, External Clock Input 
Interrupt Source ............ Capture/Compare x 2 

Prescaler Counter x 2 

Timer Counter 0, 1,2,3 can be cascade-connected every 8-bit. (Max. 32-bit) 

Serial: 7,8-bit x 1 (Synchronous Type) (Joint use with UART) 
Clock Source ................. Receive : SBTO Pin Input, Transmission : Timer 2,3 

UART x 1 (Joint use with Serial) 

35 •Joint use: 35 Input, Output selectable: 35 (by-bit), 
• Specifited pull-up Resistor available (Software Programmable) : 27 

8-bit x 8ch (with S/H) 

16-bit x 2ch, 8-bit x 1 ch (Number of PWM, ICR and OCR channels depends on combination type) 

(16-bit x 2ch) 

(16-bit x 2ch) 

QFS080-P-1414 



I Electrical Characteristics 

Support Tool 

I In-Circuit Emulator 

I Pin Configuration 

MN1020003 O 

AID D/A Characteristics 

Limit 
Parameter Symbol Condition 

Min. Typ, Max. 
Unit 

AID Conversion Absolute Error VREFH=5V, VREFL=OV ±3 LSB 

AID Conversion Time fosc1=16.39MHz 4.88 µs 

VREFH AVOO 2 
Reference Input Voltage I--- VREFH>VREFL 

VREFL AVSS v 
Analog Input Voltage VIA VREFL VREFH v 

(Ta= +25°C, VDD=5.0V, VSS=DV) 

Supply Current 

Limit 
Parameter Symbol Condition 

Min. Typ. Max. 
Unit 

Operating Supply Current 1001 
Input voltage level VOO or VSS 

fosc1 = 16.39 MHz output release 
75 mA 

Pin with pull-up resistor is open 

Supply Current at STOP 1003 All other input pins and Hi-z state inpuVoutput 30 µA 

pins are apply simultaneously VDD or VSS level 

fosc1 = 16.39 kHz 

Supply Current at HALT ID04 
Pin with pull-up resistor is open 

All other input pins and Hi-z state inpuVoutput 
30 mA 

pin are simultaneously applied VDD or VSS levell 

(Ta=-20 to +7D°C, VDD=5.0V, VSS=DV) 

PX-ICE102BOO + PX-PRB1020003 

© 

~:::.:'. U,JUJU'l'<tMN.--0 0 

~~~~~<<<<<<~~~~~~~~~ 

I 
P41/A17 

P42/A18 

P43/A19 

NMl/POO 
IAQ1/P01 

IRQ2/P02 

IRQ3/P03 
IRQ4/P04 

IRQ5/P05 

1Qo 79 78 77 76 75 74 73 72 71 70 69 68 67 66 65 64 63 62 61 so ----7 A1 

2 59 ----7 AO 

NAD-TRG/P06 

SYSCK 

MMODEO 

MMODE1 

NAST 

XI 

xo<E--- 1s 
vss-E--- 11 

OSCI~1a 

OSCO<E--- 19 

VDD 2021 

MN1020003 

58 vss 
57 <E------7 07 

D6 

D5 

D4 

03 

02 

01 

DO 

P37/NSBI 

P36/NSBO 

P35/NSBT 

P341TCI068 

P33JTCI06A 

P321TCI058 

P31/TCI05A 

P301TCI4C 

P271TCI04B 

QFS080-P-1414 
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D MN1020004A 
I Type 

I ROM (x8-bit / x16-bit) 
RAM (x8-bit I x16-bit) 

MN1020004A 

Maximum 16M in total (Special Register 1 K, Reserve Space 3K included) 
External ROM, RAM 

I Minimum Instruction Execution Time With Main Clock operated 122ps (at 4.5 to 5.5V, 16.39MHz) 

I Interrupts 

I Timer Counter 

196 

•RESET •Watchdog •Timer Counter 0 to 5 •Timer Counter 6 to 7 •Timer Counter 6 to 8 Compare 
Capture A •Timer Counter 6 to 8 Compare Capture B •ATC ch Oto 3 Transfer finished •External Oto 3 
•Serial ch 0, 1 Transmission •Serial ch 0, 1 Reception • Key Input (OR) •AID Conversion finish 

Timer Counter D : 8-bil x 1 (Timer Output, Event Count, Two 8-bit Prescalers built-in) 
Clock Source ................. 11 (1 to 256) of System Clock, 1 /4 of XI Oscillation Clock, External Clock Input 
Interrupt Source ............ Underflow of Timer Counter 0 

Timer Counter 1 : 8-bil x 1 (Timer Output, Event Count, Synchronous Output (4-bit x 2ch), Two 8-bit 
Prescalers built-in, ATC Start up) 

Clock Source ................. 1/ (1 to 256) of System Clock. External Clock Input 
Interrupt Source ............ Underflow of Timer Counter 1 

Timer Counter 2: 8-bit x 1 (Timer Output, Event count, Two 8-bit Prescalers built-in, AID Conversion 
Start up) 

Clock Source ................. 1/ (1 to 256) of System Clock. External Clock Input 
Interrupt Source ............ Underflow of Timer Counter 2 

Timer Counter 3: 8-bit x 1 (Timer Output, Event count, UART Baud Rate Generator (2ch), Synchronous 
Serial Clock Generator (2ch), Two 8-bit Prescalers built-in) 

Clock Source ................. 1/ (1 to 256) of System Clock, External Clock Input 
Interrupt Source ............ Underflow of Timer Counter 3 

Timer Counter 4: 8-bil x 1 (Timer Output, Event Count, UART Baud Rate Generator (2ch), Synchronous 
Serial Clock Generator (2ch), Two 8-bit Prescalers built-in, Self Reflesh Start up) 

Clock Source ................. 1/ (1 to 256) of System Clock 
Interrupt Source ............ Underlow of Timer Counter 4 

Timer Counter 5: 8-bit x 1 (Event count, Two 8-bit Prescalers built-in, Reflesh Start up) 
Clock Source ................. 1/ (1 to 256) of System Clock, 1/4 XI Oscillation Clock 
Interrupt Source ............ Underflow of Timer Counter 5 

Timer Counter 6: 16-bit x 1 (Timer Output, Event count, Input Capture, PWM Output, Up Down function, 
2-Phase Encoder Input, ATC Start up) 

Clock Source ................. 1/ (1 to 256) of System Clock. External Clock Input 
Interrupt Source ............ Coincidence with Compare Capture A or at Capture, Coincidence with Compare 

Capture B or at Capture, Underflow of Timer Counter 6 

Timer Counter 7 : 16-bit x 1 (Timer Output, Event count, Input Capture, PWM Output, Up Down function, 
2-Phase Encoder Input) 

Clock Source ................. 1/ (1 to 256) of System Clock. External Clock Input 
Interrupt Source ............ Coincidence with Compare Capture A or at Capture, Coincidence with Compare 

Capture B or at Capture, Underflow of Timer Counter 7 

Timer Counter 8: 16-bit x 1 (Timer Output, Event count, Input Capture, PWM Output, 
Synchronous Output (4-bit x 2ch), ATC Start up) 

Clock Source ................. 1/ (1 to 256) of System Clock. External Clock Input 
Interrupt Source ............ Coincidence with Compare Capture A or at Capture, Coincidence with Compare 

Capture B or at Capture 

Timer 0, 1, 2, 3, 4, 5 can be cascade-connected every 8-bit unit. (maximum 48-bit) 



I Serial Interface 

1/0 Ports 1/0 

Support Tool 
I In-Circuit Emulator 

I Pin Configuration 

MN1020004A O 

Serial D: 7 ,8-bit x 1 (Joint use with UART, ATC Start up possible, Transmission finish, Reception finish) 

Clock Source ................. 1/8 of Timer Counter 3, 1/8 of Timer Counter 4 

Serial 1 : 7 ,8-bit x 1 (Joint use with UART, ATC Start up possible, Transmission finish, Reception finish) 

Clock Source ................. 1/8 of Timer Counter 3, 1/8 of Timer Counter 4 

UART x 2 (Joint use with Serial) 

49 •Joint use : 49 •Input/Output selectable: 49 (by-bit) 

• Specifited pull- up Resistor available: 24 (Software Programable) 

PX-ICE102BOO + PX-PRB1020004 

A23 

A22 
A21 

A20 

A19 

A1B 
A17 

A16 

A15 

A14 

A13 

A12 

A11 

A10 

A9 

AB 
A7 

AS 

A5 

A4 

A3 

A2 

A1 

AO 

RE 

QFH100-P-1414 /TQFP100-P-1414 

P52/IRQ21TCIOBB 
P51/IRQ1/TCI07B 

P50/IRQOITCI06B 

P43/SB01 

P42/SBI1 

P41/SBOO 

P40/SBl1 

P37/RTOB3/AD7(fCI7C 

P36/RTOB2/AD6/TCJ6C 

P35/ATOB1/A05 
P34/RTOBO/AD4 

P33/RTOA3 

P32/RTOA2 

P31/RTOA1 

P30/RTOAO 

AVSS 

AVDO 

P23/AD3 

P22/AD2 

P21/AD1 

P20/ADD 

WOAD 
BUSGT 
BUSRQ 

AST 

NC : Nothing connected with pin. 

See the next page for peripheral function, Package and electrical characteristics. 
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I AID 8-bit x 8ch (with S/H) 

16-bit x 3ch (Number of PWM, ICR and OCR channels depends on combination type) 

llCR (16-bit x 3ch) 

I OCR (16-bit x 3ch) 

I Special Ports 4 (Synchronous) x 2ch Usable as 8-bit 

I Notes DRAM Refresh Controller built-in, Data Bus Width; 8or16-bit selectable 

I Package QFH1 OO-P-1414 I TQFP100-P-1414 

I Electrical Characteristics 
AID Characteristics 

ND Conversion Absolute Error AVOD=5V, AVSS=OV ±3 LSB 

AID Conversion Time 4.0 µs 

Analog Input Voltage VIA AVSS AVDD V 

(Ta= -20 to +70°C, VDD=4.5 to 5.5V, VSS:OV) 

Supply Current 

Operating Supply Current IDD1 
Input voltage level VOD or VSS 

fosc1 = 16.39 MHz output release 
60 mA 

Pin with pull-up resistor is open 

Supply Current at STOP ID03 All other pins and Hi·z state inpuVoutput 30 µA 

pin are simultaneously applied VDD or VSS level 

fosc1 = 16.39 kHz 

Supply Current at HALT 1004 
Pin with pull-up resistor is open 

All other input pins and Hi·z state inpuVoutput 
30 mA 

pin are simultaneously applied VDD or VSS level 

(Ta= -20 lo +70°C, VDD=5.0V, VSS:OV) 
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MN1020004A O 
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O MN1020407 
I Type MN1020407 [ES (Engineering Sample) is available] 

I ROM (x8-bit) 32K (External memory cannot be expanded) 

I RAM (x8-bit) 1 K (External memory cannot be expanded) 

I Minimum Instruction Execution Time 122ns (at 4.5 to 5.5V, 16.39MHz) 

I Interrupts • RESET •Watchdog •Timer Counter 2 to 5 •Underflow of Timer Counter 0 

I Timer Counter 

I Serial Interface 

11/0 Ports 1/0 

Input 

I A/D Inputs 

IPWM 

200 

•Timer Counter 1 Compare Capture A •Timer Counter 1 Compare Capture B •External 0 to 3 

•Serial ch 0.1 Transmission •Serial ch 0, 1 Reception •AID Conversion finish 

•Coincidence with Timer Counter 0, Base Register 

Timer Counter 0: 16-bil x 1 (Inverter control, PWM Output) 

Clock Source ................. 1 /1, 1 /2, of System Clock 
Interrupt Source ............ Coincidence with Base Register or Underflow 

Timer Counter 1 : 16-bit x 1 (Timer Output, Event Count, Input Capture, PWM Output, Up Down function, 

2-Phase Encorder Input) 

Clock Source ................. 1/2 of OSGI Oscillation Clock, TCI01 B Pin Input 

Interrupt Source ............ Coincidence with Compare Capture A or at Capture 

Coincidence with Compare Capture B or at Capture 

Timer Counter 2 : 8-bil x 1 (Timer Output, Event Count) 

Clock Source ................. 1/2 of OSGI Oscillation Clock, TCI02 Pin Input 

Interrupt Source ............ Underflow of Timer Counter 2 

Timer Counter 3: 8-bil x 1 (Timer Output, Event Count, AD Conversion Startup) 

Clock Source ................. TCI03 Pin Input, 1/2 of OSGI Oscillation Clock 

Interrupt Source ............ Underflow of Timer Counter 3 

Timer Counter 4: 8-bil x 1 (UART Baud Rate Generator(2ch), Synchronous Serial Clock Generator (2ch)) 
Clock Source ................. 1/2 of OSGI Oscillation Clock, Timer 2 Output, Timer 3 Output 

Interrupt Source ............ Underflow of Timer Counter 4 

Timer Counter 5: 8-bit x 1 (UART Baud Rate Generator (2ch), Synchronous Serial Clock Generator (2ch)) 

Clock Source ................. 1/2 of OSGI Oscillation Clock, Timer 2 Output, Timer 4 Output 

Interrupt Source ............ Underflow of Timer Counter 5 

Timer 2, 3, 4, 5 can be cascade-connected by 8-bil unit. (Maximum 32-bit) 

Serial 0: 7, 8, 9-bit x 1 (Joint use with UART, Only at 8-bit Trasfer direction of MSB/LSB selectable, 

Start Condition function) 
Clock Source ................. 1/8 of Timer Counter 4, 1/8, of Timer Counter 5, 1/1, 1/2, 1/8, 1/32, 1/128, 1/256 

of System Clock 

Serial 1 : 7, 8, 9-bil x 1 (Joint use with UART, Only at 8-bit Traster direction of MSB/LSB selectable, 

Start Condition function) 

Clock Source ................. 1/8 of Timer Counter 4, 1/8, of Timer Counter 5, 1/1, 1/2, 1/8, 1/32, 1/128, 1/256 

of System Clock 

UART x 2 (Joint use with Serial) 

52 •Joint use: 20 •Input/Output selectable: 52 (by -bit) •Pull-up Resistor available 

(Software Programable): 38 •LED Driver: 6 (10mA) •Photo Coupler Driver: 6 (15mA) 

16 •Joint use: 8 Dedicated : 8 

8-bit x Sch (with S/H) 

16-bit x 2ch 



llCR 

I OCR 

I Notes 

I Package 

Support Tool 
I in-Circuit Emulator 

I EPROM built-in Type 

I Pin Configuration 

MN1020407 O 

(16-bit x 1 ch) 

(16-bit x 1 ch) 

Inverter control circuit, three phase 6 outputs, triangular wave modulation, built-in power transistor short­
prevention circuit (three 8-bit deadlock timers), function of the force output off by hardware when an 
abnormality is detected 

QFP084-P-1818 

PX-ICE102BOO + PX-PRB1020407 

Use MN102P0707 (under development) in QFP084-P-1818 package. 

NC--3 

TCM1/P61 

TCM2/P62 

TCM3/P63 

TCM4/P64 

TCM5/P65 

vss 
P24 

P25 

P26 

P27 

RTOAO/P70 

RTOA1/P71 

RTOA2/P72 

NMIRQ 

RST 

OSGI 

OSCO 

VDD 

"" ~~~[~[~~[~~~~~~~~~~~~ 

I; I~ l~l~I; 
5 5 5 5 I 

/-

QFP084-P-1818 

61 <E--AD71P47 

60 <E--AD6/P46 
59 <E---AD5/P45 
56 <E---AD4/P44 

57 <E-----AD3/P43 

56 <E---AD21P42 

55 <E---AD15/P57 
54 <E---AD14/P56 

AD13/P55 

AD12/P54 

AD1/P41 

ADOIP40 
AVSS 
AVDD 
TXD1/SB01/P35 

RXD1/SBl1/P34 

TRXC1/SBT1/P33 

TXDO/SBOO/P32 
RXDO/$BIO/P31 

NC : Nothing connected with pin. 
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O MN1021213 
I Type MN1021213 

I ROM (x8-bit) 90K 

I RAM (x8-bit) 3K 

I Minimum Instruction Execution Time Processor Mode 200ns (at 2. 7 to 3.6V, 10MHz) 

I Interrupts 

I Timer Counter 

I Serial Interface 

202 

External Expansion Mode 

(However, a wait setting of 1 wait or more is required for peripheral-function 
register access and external memory space access.) 
125ns (at 2. 7 to 3.6V, 16MHz) 
(However, a wait setting of 1 wait or more is required for peripheral-function 
register access and external memory space access.) 

•RESET •Watchdog •Timer Counter 0 to 9 •Timer Counter 10 to 11 
•Timer Counter 10 to 12 Compare Capture A •Timer Counter 10 to 12 Compare Capture B 
• ATCch Oto 3 •External 0 to 3 •Serial ch 0 to 3 Transmission •Serial ch Oto 3 Reception 
• Kl Pin (OR) •AID Conversion finish 

Timer Counter 0,2 to 4: 8-bit x 1 (Timer Output, Event Count) 
Clock Source ................. 1/(1 to 256) of System Clock, External Clock 
Interrupt Source ............ Underflow of Timer Counter 0,2 to 4 

Timer Counter 1: 8-bit x 1 (Timer Output, Event Count, Synchronous Output (4-bit x 1ch)) 
Clock Source ................. 1/(1 to 256) of System Clock, External Clock Input 
Interrupt Source ............ Underflow of Timer Counter 1 

Timer Counter 5, 6, 8, 9 : 8-bil x 1 (Timer Output, Event Count, UART Baud Rate Generator, Synchronous 
Serial Clock Generator) 

Clock Source ................. 1/(1 to 256) of System Clock, External Clock 
Interrupt Source ............ Underflow of Timer Counter 5, 6, 8, 9 

Timer Counter 7 : 8-bit x 1 (Timer Output, Event Count, AID Conversion Start up) 
Clock Source ................. 1/(1 to 256) of System Clock, External Clock 
Interrupt Source ............ Underflow of Timer Counter 7 

Timer Counter 10,11: 16-bit x 1 (Timer Output, Event Count, Input Capture, Output Compare, PWM Output, 2-
Phase Encoder Input) 

Clock Source ................. 1/(1to256) of System Clock, External Clock Input 
Interrupt Source ............ Coincidence with Compare Capture A or at Capture, Coincidence with Compare 

Capture B or at Capture, Underflow of Timer Counter 10,11 

Timer Counter 12: 16-bit x 1 (Timer Output, Event Count, Input Capture, Output Compare, PWM Output 
Clock Source ................. 1/(1 to 256) of System Clock, External Clock 
Interrupt Source ............ Coincidence with Compare Capture A or at Capture, Coincidence with Compare 

Capture B or at Capture 

[ Connectable ] Timer Counter 0 to 9 

Serial 0, 1 : 8-bit x 1 (Transfer direction of MSB/LSB selectable, Transmission I Reception of 8-bit length) 
Clock Source ................. 1/8 Timer Counter 8, 1/8 of Timer Counter 9 

Serial 2, 3 : 8-bit x 1 (Transfer direction of MSB/LSB selectable, Transmit/ Receive of 8-bit length) 
Clock Source ................. 1/8 Timer Counter 5, 1/8 of Timer Counter 6 

UART x 4 (Joint use with Serial 0 to 3) 



MN1021213 D 

11/0 Ports 1/0 46* •Dedicated : 23 •Joint use : 23 (External Expansion Mode) 
• Input I Output selectable (by-bit) *at External Expansion Mode 

•Dedicated : 3 •Joint use : 23 (Processor Mode) •Input/Output selectable (by-bit) 

Input 4 •Joint use : 4 

I AID 8-bit x 8ch (Maximum input is 12) (with S/H) 

16-bit x 3ch 

llCR 16-bit x 3ch 

I OCR 16-bit x 3ch 

I Special Ports 1 (4-state Synchronous Output) 

I Notes Address I Data Multiplex Bus Interface 

I Package LQFP128-P-18188 

I Electrical Characteristics 
AID Characteristics 

Limit 
Parameter Symb11I Condition 

Min. Typ. Max; Unit Notes 

±2 LSB chO to 3 
A/D Conversion Relative Error 

±3 LSB ch4 to 11 

AID Conversion Time 16MHz 5.0 µs 

Analog Input Voltage VIA vss VDD v 
(Ta= +25°C, VDD=AVDD=3.0V, VSS=AVSS=DV) 

Supply Current 

•. Condition . 
Limit· 

Parameter Symbol Unit 
I Min, ·Typ/ Max• 

Operating Supply Current IDDopr 
VI = VDD or VSS, Output open 

60 mA 
f = 16 MHz, VDD = 3.6V 

Supply Current at STOP IDDS 
Pin with pull-up resistor is open 

All other input pins and Hi·z state inpuVoutput 
50 µA 

Supply Current at HALT IDDH 
pins are simultaaneously applied VDD or Vss level 

15 mA 
f = 16 MHz, VDD = 3.6V Output release 

(Ta= -20 to +70°C, VDD=AVDD=2. 7 to 3.6V, VSS:AVSS:OV) 
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Support Tool 
I in-Circuit Emulator 

I EPROM built-in Type 

I Pin Configuration 

?00//KIO 
f'0111K11 
?02JIKl2 
P0311K13 
P041/Kl4 
POSl/KIS 
P06/IKl6 
P071/Kl7 

P40/llRQO 
P41/llRQ1 
P421/IR02 
P43/llR03 

"" TCI010A 
TCI0108 

TCl10C 
TCl011A 
TCI0\1B 

TCl11C 
TCl012A 
TCl0128 

"' 00 

" " " "" " " " o; 

"' 

PX-ICE10200 + PX-PRB1020013 

PARTNER • EX1020013 

Use MN102P1213LH in LQFP128-P-1818B package. 

""" TCI02 

"' TCl01 
TCIOD 

"' '" '" P73/SBT3 
P721SBl3 
P71/SB03 
P70/SBT2 

"" /BSMOD 
F'57/SBl2 
P56/SB02 

"' " " " "' M 

" " " "" " " "" "' "' "' 

POO/KIO 
P01/Kl1 
P02/Kl2 
F'03/Kl3 
P04/Kl4 
f'05/Kl5 
P06/Kl6 
f'071Kl7 

P-40/IRQO 
P41/IRQ1 
f>.4:!/IRQ2 

' 
LQFP128-P-18188 (Processor Mode) 

~!~~m~~~~~H~;m~~~m••·~~~~~~ 

LQFP128-P-1818B (External Expansion Mode) 
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MN1021213 O 
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D MN1020015-1I0415 I 83203 
I Type 

I ROM {x8-bit I 16-bit) 
RAM {x8-bit I 16-bit) 

MN1020015-1I0415 {under development) I 83203 [ES {Enginerring Sample) is available] 

Maximum 16M in total (Special Register 1 K, Reserve Space 1 K included) 
External/ 32K I External (External Memory Expandable) 

3K / 2K / 3K (External Memory Expandable) 

I Minimum Instruction Execution Time With Main Clock operated 122ns (at 4.5 to 5.5V, 16.39MHz) 

I Interrupts 

I Timer Counter 
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• RESET •Watchdog •Timer Counter Oto 5 
•Timer Counter 6 to 7 •Timer Counter 6 to 8 Compare Capture A 
•Timer Counter 6 to 8 Compare Capture B •ATC ch 0 to 3 Transfer finish •External 0 to 3 
•Serial ch 0.1 Transmission •Serial ch 0, 1 Reception •Key Input (OR) •AID Conversion finish 

Timer Counter 0 : 8-bil x 1 (Timer Output, Event Count, Two 8-bit Prescalers built-in) 
Clock Source ................. 1/ (1 to 256) of System Clock, 1/4 of XI Oscillation Clock, External Clock Input 
Interrupt Source ............ Underflow of Timer Counter 0 

Timer Counter 1 : 8-bil x 1 (Timer Output, Event Count, Synchronous Output (4-bit x 2ch), Two 8-bit 
Prescalers built-in, ATC Start up) 

Clock Source ................. 1/ (1 to 256) of System Clock External, Clock Input 
Interrupt Source ............ Underflow of Timer Counter 1 

Timer Counter 2 : 8-bil x 1 (Timer Output, Event count, Two 8-bit Prescalers built-in, AID Conversion 
Start up) 

Clock Source ................. 1/ (1 to 256) of System Clock, External Clock Input 
Interrupt Source ............ Underflow of Timer Counter 2 

Timer Counter 3: 8-bil x 1 (Timer Output, Event count, UART Baud Rate Generator (2ch), Synchronous 
Serial Clock Generator (2ch), Two 8-bit Prescalers built-in) 

Clock Source ................. 1/ (1to256) of System Clock, External Clock Input 
Interrupt Source ............ Underflow of Timer Counter 3 

Timer Counter 4: 8-bil x 1 (Timer Output, Event Count, UART Baud Rate Generator (2ch), Synchronous 
Serial Clock Generator (2ch), Two 8-bit Prescalers built-in, Self Reflesh Start up) 

Clock Source ................. 1/ (1 to 256) of System Clock, External Clock Input 

Interrupt Source ............ Underlow of Timer Counter 4 

Timer Counter 5: 8-bil x 1 (Event count, Two 8-bit Prescalers built-in, Reflesh Start up) 
Clock Source ................. 1/ (1 to 256) of System Clock, 1/4 XI Oscillation Clock, External Clock Input 

Interrupt Source ............ Underflow of Timer Counter 5 

Timer Counter 6: 16-bit x 1 (Timer Output, Event count, Input Capture, PWM Output, Up Down function, 
2-Phase Encoder Input, ATC Start up) 

Clock Source ................. 1/ (1 to 256) of System Clock, External Clock Input 
Interrupt Source ............ Coincidence with Compare Capture A or at Capture, Coincidence with Compare 

Capture B or at Capture, Underflow of Timer Counter 6 

Timer Counter 7: 16-bil x 1 (Timer Output, Event count, Input Capture, PWM Output, Up Down function, 
2-Phase Encoder Input) 

Clock Source ................. 1/ (1to256) of System Clock, External Clock Input 
Interrupt Source ............ Coincidence with Compare Capture A or at Capture, Coincidence with Compare 

Capture B or at Capture, Underflow of Timer Counter 7 

Timer Counter 8: 16-bil x 1 (Timer Output, Event count, Input Capture, PWM Output, Synchronous Output 
(4-bit x 2ch), ATC Start up) 

Clock Source ................. 1/ (1 to 256) of System Clock, External Clock Input 
Interrupt Source ............ Coincidence with Compare Capture A or at Capture, Coincidence with Compare 

Capture B or at Capture 

Timer 0, 1, 2, 3, 4, 5 can be cascade-connected every 8-bil. (maximum 48-bil) 



I Serial Interface 

1/0 Ports 1/0 

I AID Inputs 

llCR 

I OCR 

I Special Ports 

I Notes 

I Package 

I Electrical Characteristics 

Support Tool 
I in-Circuit Emulator 

I EPROM built-in Type 

MN1020015·1/0415 / 83203 O 

Serial 0 : 7 ,8-bit x 1 (Joint use with UART, ATC Start up possible, Transmission finish, Reception finish) 

Clock Source ................. 1/8 of Timer Counter 3, 1/8 of Timer Counter 4 

Serial 1 : 7,8-bit x 1 (Joint use with UART, ATC Start up possible, Transmission finish, Reception finish) 

Clock Source ................. 1/8 of Timer Counter 3, 1/8 of Timer Counter 4 

UART x 2 (Joint use with Serial) 

84 •Joint use: 84 (MN1020415), 49 (MN1020015-1), 48 (MN102B3203) 

•Specified pull- up Resistor available : 24 (Software Programable) 

-bit x 8ch (with S/H) 

16-bit x 3ch (Number of PWM, !CR and OCR channels depends on combination type) 

(16-bit x 3ch) 

(16-bit x 3ch) 

4 (Synchronous) x 2ch Usable as 8-bit 

DRAM Refresh Controller built-in, Data Bus Width ; 8 or 16-bit selectable 

MN1020015-1 : QFH100-P-1414, LQFP100-P-1414 

MN1020415: QFH100-P-1414 
MN102B3203: LQFP100-P-1414 

AID Characteristics 

Parameter Tsymbot Condition 

AID Conversion Absolute Error AVDD=5V,AVSS=OV 

AID Conversion Time 

Reference Input Voltage VREFH 
r---- VREFH>VREFL 

VREFL 

Analog Input Voltage VIA 

rRln. 

4.0 

AVSS 

VREFL 

Limit. 
Unit. 

Typ, Max. 

±3 LSB 

µs 

AVDD v 
v 

VREFH v 
{Ta= -20 to +70°C, VDD=4.5 to 5.5V, VSS=OV) 

Supply Current 

Limit 
Parameter Symbol Condition 

Min. ·Typ. Max. 
Unit 

Operating Supply Current IDD1 Input voltage level VDD or VSS 60 mA 

fosc1 = 16.39 MHz output release 

Supply Current at STOP IDD3 Pin with pull-up resistor is open 30 µA 

All other input pins and Hi-z state inpuVoutput 

pins are simultaaneously applied VDD or Vss level 

Supply Current at HALT IDD4 fosc1 = 16.39 MHz 30 mA 

Pin with pull-up resistor is open 

All other input pins and Hi-z state inpuVoutput 

pins are simultaaneously applied VDD or Vss level 

(Ta=-20 to +70°C, VDD=5.0V, VSS:OV) 

PX-ICE10200 t PX-PRB1020415 (MN102BD415) 

PX-ICE102BOO t PX-PRB102B32 (MN102B3203) 

Use MN102F0715 (for software development) in QFH100-P-1414 package. 
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I Pin Configuration 

IA03,P53 
/KIO,P60 

IKI1,P61 

/Kl2,P62 

/KI3,P63 
IKI4,P64 

/Kl5,P65 
IKI6,P66 

/KI7,P67 
TCIOO,P70 
TCI01,P71 

TCI02.P72 
TCI03,SBTO,P73 

TCJ04,SBT1,P74 

TCI06A,P75 
TCI07A,P76 

TCI08A,P77 
SYSCLK 

VDD 

IX! 
XO 

VDD 

!OSGI 

OSCO 
VSS 

IRQ3,P53 

/KIO,P60 
/KI1,P61 

/Kl2,P62 

/KI3,P63 
/Kl4,P64 

/KI5,P65 

/KI6,P66 

/KI7,P67 
TCIOO,P70 

TCI01,P71 

TCI02,P72 
TC I03,SBTO,P73 
TC J04,SBT1 ,P74 

TCI06A,P75 
TCI07A,P76 

TCI08A,P77 
SYSCLK 

VDD 

IX! 
XO 

VDD 

/OSCI 

OSCO 
vss 

QFH100-P-1414 
LQFP100-P-1414 

MNt02B3203 

LQFP100-P-1414 

VDD 

P14/CAS3,/CS3 

P13,ICAS2/CS2 

P12,/CAS1 ,ICS1 
P11,/CASO,ICSO 

P10,/RAS 
015 

014 

013 

012 

P07,D7 

P06,D6 

POS,05 

P04,04 

P03,03 

P02,02 
P01,D1 

P00,00 

48 ~ P14,/CAS3,/CS3 

47 P13,!CAS2,/CS2 

46 ~ P12JCAS1,/CS1 
/CASO,ICSO 

P10,IRAS 

015 

013 

012 

011 

010 
09 

DB 

P07,D7 

P06,D6 

P05,D5 

P04,D4 
P03,D3 

P02,D2 

P01,D1 

POO,DO 

IR03,P53 
/KIO.P60 

/KI1,P61 

/KI2,P62 

/KI3,P63 
/KI4,P64 

/KI5,Pa5 
IKI6,l'tl6 

/KI7,P67 

TCIOO,P70 

TCI01,P71 
TCI02,P72 

TCI03,S,BTO,P73 

TCI04,SBT1,P74 

TCI06A,P75 
TCI07A,P76 

TCI08A,P77 
SYSCLK 

VDD 
IX! 
XO 

VDD 

/OSGI 

OSCO 
vss 

*The MN102B3203 has the MN1020015-1 TIL, with certain terminals excepted. 
*The MN1028203 does not have P11 functions. 
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VDD 

P14JCASS,/CS3 

P13,ICAS2,/CS2 

P11,/CASO,/CSO 

P10,/RAS 

P67,D15 

P86,D14 

P85,D13 

P84,D12 

P83,D11 

P82,010 

P81,D9 

PS0,08 

P07,07 

P06,06 

P05,D5 

P04,D4 
P03,D3 

P02,D2 

P01,01 

P00,00 

PC2,IWEH 

PC1,IWEL 



MN1020015 / 0215 / 0415 / 0715 O 
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D MN1020012A I 0012AFA 
I Type 

I ROM (xB-bit / 16-bit) 
RAM (xB-bit / 16-bit) 

I Minimum Instruction Execution Time 

I Interrupts 

I Timer Counter 

I Serial Interface 

11/0 Ports 1/0 

Input 

I AID Inputs 

I Special Ports 

I Notes 

210 

25 

4 

MN1020012A I 0012AFA 

Maximum 16M in total (Special Register 1 K, Reserve Space 3K included) 
External ROM, RAM 

100ns (at 4.5 to 5.5V, 20MHz) 

•RESET •Watchdog •Timer Counter 0 to 9 •Timer Counter 10 to 11 
•Timer Counter 10to12 Compare Capture A •Timer Counter 10 to 12 Compare Capture B 
• DMA 0 to 7 Transfer finish • External 0 to 3 • Serial ch 0, 1 Transmit • Serial ch 0, 1 Reception 
•Kl Pin (OR) •AID Conversion finish 

Timer Counter 0,2 to 6 : 8-bit x 1 (Timer Output, Event Count) 
Clock Source ................. 1/(1 to 256) of System Clock, External Clock 
Interrupt Source ............ Underflow of Timer Counter 0,2 to 6 

Timer Counter 7 : 8-bit x 1 (Timer Output, Event Count, AID Conversion Start up) 
Clock Source ................. 1/(1 to 256) of System Clock, External Clock 
Interrupt Source ............ Underflow of Timer Counter 7 

Timer Counter 1 : 8-bit x 1 (Timer Output, Event Count, Synchronous Output (4-bit x 2ch)) 
Clock Source ................. 1/(1 to 256) of System Clock, External Clock 
Interrupt Source ............ Underflow of Timer Counter 1 

Timer Counter 8,9 : 8-bit x 1 (Timer Output, Event Count, UART Baud Rate Generator, Synchronous Serial 
Clock Generator) 

Clock Source ................. 1/(1 to 256) of System Clock, External Clock 
Interrupt Source ............ Underflow of Timer Counter 8,9 

Timer Counter 10,11: 16-bit x 1 (Timer Output, Event Count, Input Capture, Output Compare, PWM Output, 2-
Phase Encoder Input) 

Clock Source ................. 1/(1 to 256) of System Clock, External Clock 
Interrupt Source ............ Coincidence with Compare Capture A or at Capture, Coincidence with Compare 

Capture B or at Capture, Underflow ofTimer Counter 10,11 

Timer Counter 12: 16-bil x 1 (Timer Output, Event Count, Input Capture, Output Compare, PWM Output, 
Synchronous Output (4-bit x 2ch)) 

Clock Source ................. 1/(1 to 256) of System Clock, External Clock 
Interrupt Source ............ Coincidence with Compare Capture A or at Capture, Coincidence with Compare 

Capture B or at Capture 

[ Connectable ) Timer Counter 0 to 9 

Serial 0: 7,8-bitx1 (Joint use with UART, Transfer direction of MSB/LSB selectable) 
Clock Source ................. 1/8 Timer Counter 8, 1/8 of Timer Counter 9, External Clock 

Serial 1 : 7,8-bit x 1 (Joint use with UART, Transfer direction of MSB/LSB selectable) 
Clock Source ................. 1/8 Timer Counter 8, 1/8 of Timer Counter 9, External Clock 

UART x 2 (Joint use with Serial 0, 1) 

•Joint use : 25 (by -bit) 

•Joint use : 4 

8-bit x 8ch (with S/H) 

16-bit x 3ch 

2 (4-state Synchronous Output) 

DRAM Reflesh Controler, DMA Controller, DRAM High Speed Page Mode Support 



I Package 

I Electrical Characteristics 

Support Tool 
I In-Circuit Emulator 

I Pin Configuration 

MN1020012A : QFP128-P-1818 

MN1020012FA: LQFP128-P-18188 

A/D, D/A Characteristics 
"i ,-:::;:- ;::i·;!':'',~--ZC;:J, i~ 

MN1020012A I 0012AFA O 

~ .,;-;:-:,~ . ,' :;:0f 'l!fmtfl ~t :,: ~'" ,: 1'•:•!)%7111 
Paramet~r '" ·:·· 'ymbol Condition :Unit: ;. ', ! 

Min: typ. Max> 

AID Conversion Absolute Error AVDD=5V, AVSS=OV ±3 LS8 

AID Conversion Time 

Analog Input Voltage VIA 

PX-ICE10200SL + PX-PR81020012 

PARTNER• EX1020012 

D9 

010 
011 

VOO 

013 

015 

vss 

A21 

A20 
A19 

A1B 
A17 
A16 

A15 

A14 

vss 
SYSCL.K 

VOO 
OSCI 30 

OSCO <E--- 31 

VSS 

MN 1 020012A/0012AFA 

QFP128-P-1818 (MN1020012A) 

LQFP128-P-18188 (MN1020012AFA) 

4.0 µs 

vss VDD v 
(Ta=+25°C, VDD=5.0V, VSS:OV) 

8801 
SBI1 

SBIO 
91 P17/RTOB3 
90 ~ P16/RTOB2 
69~P15/RTOB1 

BB <E-----7 P14/RTOBO 

87-E---VSS 

B6 P23/AD7 

65~P221AD6 

B4~P21/AD5 

B3<E----7P20/AD4 

92 <E--- AVDD 

01 <E--- AVSS 

BO <E---AD3 

78 AD1 

77 <E---ADO 

1e +--voo 
75<E----7P13/RTOA3 
74<E------7P121RTOA2 
1s<E----7P11/RTOA1 

72 <E-----7 P10/RTOAO 

71 ~ P34/TCI09/SBT1 

70 <E-----7 P33/TCI06/SBTO 

99<E-----3> P32/TCI07 

P31!TCI06 

P30frCI05 
VSS 
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D MN1020019 I 0219 I 0419 I 0819 
I Type MN1020019 / 0219 / 0419 / 0819 

I ROM (XS-bit) External I 16K I 32K I 64K (External Memory Expandable) 

I RAM (XS-bit) 3K I 1KI2K I 3K (External Memory Expandable) 

I Minimum Instruction Execution Time MN102001910219 / 0419 / 0819 : 1oons (at 4.5 to s.sv, 20MHz) 
MN1020019 / 0219 / 0419 : 200ns (at 2. 7 to 3.3V, 10MHz) 

I Interrupts • RESET •Watchdog •Timer Counter o to 3 

I Timer Counter 

I Serial Interface 

[1/0 Ports 1/0 51 

Input 1 

I AID Inputs 

I Notes 

I Package 

I Electrical Characteristics 

212 

•External Oto 3 • NMI •Serial ch 0, 1 Transmission •Serial ch 0, 1 Reception 
•AID Conversion finish 

Timer Counter 0, 1 : 8-bit x 1 (Timer Output, Event Count) 
Clock Source ................. 1/(1 to 256) of System Clock, External Clock 
Interrupt Source ............ Underflow of Timer Counter 0, 1 

Timer Counter 2 : 8-bit x 1 (Timer Output, Event Count, UART Baud Rate Generator, Synchronous Serial Clock 
Generator, DRAM Reflesh Timing Generator) 

Clock Source ................. 1/(1 to 256) of System Clock, External Clock 
Interrupt Source ............ Underflow of Timer Counter 2 

Timer Counter 3 : 8-bit x 1 (Timer Output, Event Count, UART Baud Rate Generator, Synchronous Serial Clock 
Generator) 

Clock Source ................. 1/(1 to 256) of System Clock, External Clock 
Interrupt Source ............ Underflow of Timer Counter 3 

( Connectable ] Timer Cou(lter 0, 1 

Serial 0: 7,8-bit x 1 (Joint use with UART, Transfer direction of MSB/LSB selectable) 
Clock Source ................. 1/8 Timer Counter 2, 1/8 of Timer Counter 3, External Clock 

Serial 1 : 7,8-bit x 1 (Joint use with UART, Transfer direction of MSB/LSB selectable) 
Clock Source ................. 1/8 Timer Counter 2, 1/8 of Timer Counter 3, External Clock 

UART x 2 (Joint use with Serial 0, 1) 

•Joint use : 51 (35: by-bit, 16: by-byte) (MN1020219 I 0419 I 0819), 21 (All individual bit control) 
(MN1020019) 

•Joint use : 1 

8-bit x 4ch (with S/H) 

DRAM Reflesh Controller 

QFH064-P-1414B 

AID, D/A Characteristics 

AID Conversion Relative Error VDD=5V, VSS=OV ±3 LSB 

AID Conversion Time fOSC=20MHz 4.8 µs 

Analog Input Voltage VIA vss VDD V 

(Ta=25°C, VDD=5.0V, VSS=OV) 



MN1020019 I 0219 I 0419 I 0819 o 

Support Tool 
I In-Circuit Emulator PX-ICE102LOO + PX-PRB1020019 

I Pin Configuration 

~ ~ ~ I' ~ 
~ :!' ~ ~ ~ ~ ~ ~ ~- if ~ 

i ~ ~ ~ 0 

~ i iii iii 0 :1 :1 ~ ~ > 

" " IIROO,P40 AD15,P17 

IIA01,P41 AD14,P16 

/JRQ2,P42 AD13,P15 

AD12,P14 

" AD11,P13 

STOP,P45 AD10,P12 

IWOTOUT,P46 AD9,Ptt 

IWORD,P47 MN1020219/0419/0819 AD8,P10 

A16,P20~57 AD7,P07 

A17,P21~58 AD6,P06 

A18,P22 -E------7 59 ADS,POS 

A19,P23 <E--7 so AD4,P04 

A20,P24 <E------7- st AD3,P03 

A21,P25 <E---7 62 AD2,P02 

A22,P26 AD1,P01 

A23,P27 6402 1617 
ADO,POO 

" 

i g; ~ ~ ~-
0 

~ ~ x ~ 0 

~ 
0 w 

0 ~ ~ 
0 

~- > I' > 0 

"' ~ ~ " 

QFH064-P-1414B 
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o MN1021617 I 0017 I 0817 
I Type 

I ROM (xB / 16-bit) 

I RAM (xB / 16-bit) 

MN1021617 [ES (Engineering Sample) available] I 0017 (under development) 
I 0817 (under development) 

128K I OK I 64K 

4K I 4K I 3K 

I Minimum Instruction Execution Time With Main Clock operated 50ns (at 3.0 to 3.6V, 40MHz) 
100ns (at 2.0 to 3.6V, 20MHz) 

I Interrupts 

I Timer Counter 
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• RST Pin •Watchdog • NMI Pin •Timer Counter 4 to15 •Timer Counter 16, 17, 21 
•Timer Counter 16 to 20 Compare Capture A •Timer Counter 16 to 20 Compare Capture B 
•Timer Counter 21 Capture A •Timer Counter 21 Capture B •Timer Counter 21 Capture D 
•Timer Counter 21 Capture E •Timer Counter 21 Capture F •ATC ch 0 to 3 Transfer finish 
• External Oto 7 • Serial ch Oto 3 Transmission •Serial ch 0 to 3 Reception • Kl Pin (OR) 
•AID Conversion finish 

Timer Counter 0, 1 : 8-bit x 1 (Prescalers) 
Clock Source ................. 1/ (1 to 256) of System Clock 

Timer Counter 2, 3: 8-bit x 1 (UART Baud Rate Generator) 
Clock Source ................. 1/ (1 to 256) of System Clock, External Clock Input, Timer Counter 0 Output 

Timer Counter 5, 9 : 8-bit x 1 (UART Baud Rate Generator) 
Clock Source ................. 1/ (1 to 256) of System Clock, External Clock Input, Timer Counter O Output, 

Timer Counter 1 Output 
Interrupt Source ............ Underflow of Timer Counter 5, 9 

Timer Counter 4: 8-bil x 1 (Timer Output, AID Conversion Start up) 
Clock Source ................. 1/ (1 to 256) of System Clock, External Clock Input, Timer Counter 0 Output, 

Timer Counter 1 Output 
Interrupt Source ............ Underflow of Timer Counter 4 

Timer Counter 7 : 8-bit x 1 
Clock Source ................. 1/ (1 to 256) of System Clock, External Clock Input, Timer Counter 0 Output 
Interrupt Source ............ Underlow of Timer Counter 7 

Timer Counter 6, 10, 11 : 8-bit x 1 (Timer Output) 
Clock Source ................. 1/ (1 to 256) of System Clock, External Clock Input, Timer Counter 0 Output 
Interrupt Source ............ Underflow of Timer Counter 6, 10, 11 

Timer Counter 8: 8-bit x 1 (Timer Output) 
Clock Source ................. 1/ (1 to 256) of System Clock, External Clock Input, Timer Counter O Output, 

Timer Counter 1 Output 
Interrupt Source ............ Underflow of Timer Counter 8 

Timer Counter 12 : 8-bit x 1 (Timer Output) 
Clock Source ................. 1/ (1 to 256) of System Clock, External Clock Input with Edge, Timer Counter O 

Output, Timer Counter 1 Output 
Interrupt Source ............ Underflow of Timer Counter 12 

Timer Counter 13 : 8-bit x 1 (Timer Output) 
Clock Source ................. 1/ (1 to 256) of System Clock, Timer Counter 0 Output, Timer Counter 1 Output 
Interrupt Source ............ Underflow of Timer Counter 13 

Timer Counter 14: 8-bit x 1 (Timer Output) 
Clock Source ................. 1/ (1 to 256) of System Clock, External Clock Input with Edge, Timer Counter 0 

Output 
Interrupt Source ............ Underflow of Timer Counter 14 



I Timer Counter 

I Serial Interlace 

I 1/0 Ports 1/0 

Input 

MN1021617 I 0017 I 0817 o 

Timer Counter 15: 8-bit x 1 (Timer Output) 
Clock Source ................. 1/ (1 to 256) of System Clock, External Clock Input with Edge, Timer Counter 0 

Output 
Interrupt Source ............ Undertlow of Timer Counter 15 

Timer Counter 16, 17 : 16-bit x 1 (Timer Output, Event Count, Input Capture, Output Compare, PWM 
Output, 2-Phase Encorder Input) 

Clock Source ................. 1/ (1to256) of System Clock, External Clock Input (with Edge, Timer Counter 17 
only) 

Interrupt Source ............ Coincidence with Compare Capture A or at Capture 
Coincidence with Compare Capture B or at Capture 
Underflow of Timer Counter 16, 17 

Timer Counter 18, 19, 20: 16-bil x 1 (Timer Output, Event Count, Input Capture, Output Compare, PWM 
Output, 2-Phase Encorder Input) 

Clock Source ................. 1/ (1 to 256) of System Clock, External Clock Input 
Interrupt Source ............ Coincidence with Compare Capture A or at Capture 

Coincidence with Compare Capture B or at Capture 

[ Connectable ) Timer Counter 0 to 3, 4 to 7, 8 to 11, 12 to 15 

Timer Counter 21 : 24-bit x 1 (Servo Control) 
Clock Source ................. 1 I (1 to 256) of System Clock 
Interrupt Source ........... .When capturing to Capture A 

When capturing to Capture B 
When capturing to Capture D 
When coinciding to Compare E 
When coinciding to Compare F 

Serial 0, 1 : 8-bit x 1 (The transfer direction of MSB I LSB selectable, Transmission I Reception of 8-bit 
length) 

Clock Source ................. 1/8 of Timer Counter 2, 1/8, 1/2 of Timer Counter 5, External Clock 

Serial 2, 3: 8-bit x 1 (The transfer direction of MSB I LSB selectable, Transmission I Reception of 8-bit 
length) 

Clock Source ................. 1/8 of Timer Counter 3, 1/8, 1/2 of Timer Counter 9, External Clock 

UART x 4 (Joint use with Serial 0 to 3) 
12C x 2 (Joint use with Serial 1, 3, Single Master only) 

100 •Joint use : 56 (Address Data Separate 8-bit Mode) •Joint use : 73 (Address Data Multiplex 8-bit Mode) 

8 • Joint use : 8 

See the next page for support tool, peripheral function, Package and electrical characteristics. 
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Support Tool 
I 1n Circuit Emulator PX-ICE102H1617 

I Pin Configuration 

P46,A22,/CSO 
P47,A23,/CS1 

POO,ADO,DO 
P01,AD1,D1 

P02,AD2,D2 

P03,AD3,03 

102812712612512412312212112011911811711611511411311211111010910810710610510410310210110099989795 

' . 
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VDD 
VSS 

P04,A04,D4 

P05,A05,D5 

P06,AD6,D6 
P07,AD7,D7 

P10,AD8,D8 
P11,AD9,D9 

PD1,RTP1~17 

P13,AD11,D11~18 

P14,AD12,D12 ~ 19 

P15,AD13,013 ~ 20 
P16,AD14,D14 ~ 21 

P17,AD15,D15 ~ 22 
MODE0----?>23 

MODE2 -----?> 25 
PC3,TM100,TM71,TM211R ~ 2£ 

PC2,TM80,TM61 .:E---7 27 

PC1 ,TM60,TM111 ~ 28 

VDD~29 

OSCl~30 

OSC0~31 

MN1021617/0017/0817 

LQFP128-P-18188 

P52,/RE 

P51,/WEH,/WE 

P50,IWEL 

PC7,NBRACK 
PC6,NBREQ 

P97,AN15,TM20IB 

P96,AN14,TM150,TM19IB 

P95,AN13,TM130,TM21 

P94,AN12,TM11 O,TM41 

AVDD 
VrefH 
P93,AN11 

P92,AN10 

P91,AN9 

P90,AN8 

PD5,RTP5 
P04,RTP4 

P87,AN7 
P86,AN6 

P85,AN5 
P84,AN4 

P83,AN3 
P82,AN2 

P81,AN1 
P80,ANO 

VrefL 

AVSS 

vss 
VDD 
PB5,SBT3,SCL3 

PB4,SB03,SDA3 

PB3,SBI3 



I AID 

llCR 

I OCR 

I Notes 

I Package 

I Electrical Characteristics 

MN1021617 I 0017 I 0817 o 

10-bit x 12ch (Maximum input is 16) (with S/H) 

16-bit x 5ch 

16-bit x 5ch, 24-bit x 1 ch 

16-bit x 5ch, 24-bit x 1 ch 

Address I Data Multiplex Bus Interface, Address I Data Separate Bus Interface, 8-bit / 16-bit Bus Width 
selectable, DRAM Refresh Controller built-in 

LQFP128-P-1818B 

A/D Characteristics 

,:;,}.:',;;,;.f~r: .. ··, svll'lll~', 
I, ,,\.:., 

Non-linear Error 10 bit ±4 LSB 

AID Conversion Time at 40Mhz 2.8 IJS 

Analog Input Voltage VIA vss VDD V 

(Ta= +25°C, VDD=AVDD=3.3V, VSS:AVSS:OV) 

Supply Current 

Operating Supply Current IDDopr 
VI = VDD or VSS, Output release 

50 mA 
f = 40MHz, VDD=3.3V 

Pin with pull-up resistor is open 
Supply Current at STOP IDDS All other input pins and Hi·z state inpuVoutput 30 µA 

pins are simultaneously applied VDD or VSS level 

Supply Current at HALT IDDH f = 40MHz, VDD = 3.3V 25 mA 
Output release 

(Ta=-20 to +70°C, VDD=AVVD=3.3V, VSS=AVSS=DV) 
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D MN102H3104 
I Type MN102H3104 (under development) 

I ROM (x8-bit) OK 

I RAM (x8-bit) 4K 

I Minimum Instruction Execution Time With Main Clock operated 50ns (at 4.5 to 5.5V, 30MHz) 

I Interrupts 

I Timer Counter 
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• RST Pin •Watchdog • NMI Pin •Timer Counter 4 to15 •Timer Counter 16, 17, 21 
•Timer Counter 16 to 20 Compare Capture A •Timer Counter 16 to 20 Compare Capture B 
•Timer Counter 21 Capture A •Timer Counter 21 Capture B •Timer Counter 21 Capture D 
•Timer Counter 21 Compare E •Timer Counter 21 Compare F •ATC ch 0 to 3 Transfer finish 
• External Oto 7 •Serial ch Oto 3 Transmission •Serial ch O to 3 Reception •Ki Pin (OR) 
•AID Conversion finish 

Timer Counter 0, 1 : 8-bit x 1 (Prescalers) 
Clock Source ................. 1/ (1 to 256) of System Clock 

Timer Counter 2, 3 : 8-bit x 1 (UART Baud Rate Generator) 
Clock Source ................ .1/ (1 to 256) of System Clock, External Clock Input, Timer Counter O Output 

Timer Counter 5, 9 : 8-bit x 1 (UART Baud Rate Generator) 
Clock Source ................. 1/ (1to256) of System Clock, External Clock Input, Timer Counter O Output, 

Timer Counter 1 Output 
Interrupt Source ............ Underflow of Timer Counter 5, 9 

Timer Counter 4: 8-bit x 1 (Timer Output, AID Conversion Start up) 
Clock Source ................. 1/ (1 to 256) of System Clock, External Clock Input, Timer Counter 0 Output, 

Timer Counter 1 Output 
Interrupt Source ............ Underflow of Timer Counter 4 

Timer Counter 7 : 8-bit x 1 
Clock Source ................. 1/ (1 to 256) of System Clock, External Clock Input, Timer Counter 0 Output 
Interrupt Source ............ Underlow of Timer Counter 7 

Timer Counter 6, 10, 11 : 8-bit x 1 (Timer Output) 
Clock Source ................. 1/ (1 to 256) of System Clock, External Clock Input, Timer Counter O Output 
Interrupt Source ............ Underflow ofTimer Counter 6, 10, 11 

Timer Counter 8 : 8-bit x 1 (Timer Output) 
Clock Source ................. 1/ (1 to 256) of System Clock, External Clock Input, Timer Counter 0 Output, 

Timer Counter 1 Output 
Interrupt Source ............ Underflow of Timer Counter 8 

Timer Counter 12: 8-bit x 1 (Timer Output) 
Clock Source ................. 1/ (1 to 256) of System Clock, External Clock Input with Edge, Timer Counter O 

Output, Timer Counter 1 Output 
Interrupt Source ............ Underflow of Timer Counter 12 

Timer Counter 13 : 8-bit x 1 (Timer Output) 
Clock Source ................. 1/ (1 to 256) of System Clock, Timer Counter O Output, Timer Counter 1 Output 
Interrupt Source ............ Underflow of Timer Counter 13 

Timer Counter 14 : 8-bit x 1 (Timer Output) 
Clock Source ................. 1/ (1 to 256) of System Clock, External Clock Input with Edge, Timer Counter 0 

Output 

Interrupt Source ............ Underflow of Timer Counter 14 



I Timer Counter 

I Serial Interface 

[ 1/0 Ports 1/0 

Input 

MN102H3104 O 

Timer Counter 15 : 8-bit x 1 (Timer Output) 

Clock Source ................. 1/ (1to256) of System Clock, External Clock Input with Edge, Timer Counter O 

Output 

Interrupt Source ............ Underflow of Timer Counter 15 

Timer Counter 16, 17: 16-bit x 1 (Timer Output, Event Count, Input Capture, Output Compare, PWM 
Output, 2-Phase Encorder Input) 

Clock Source ................. 1/ (1to256) of System Clock, External Clock Input (with Edge, Timer Counter 17 
only) 

Interrupt Source ............ Coincidence with Compare Capture A or at Capture 

Coincidence with Compare Capture B or at Capture 

Underflow of Timer Counter 16, 17 

Timer Counter 18, 19, 20: 16-bit x 1 (Timer Output, Event Count, Input Capture, Output Compare, PWM 

Output, 2-Phase Encorder Input) 

Clock Source ................. 1/ (1 to 256) of System Clock, External Clock Input 
Interrupt Source ............ Coincidence with Compare Capture A or at Capture 

Coincidence with Compare Capture B or at Capture 

[ Connectable ) Timer Counter 0 to 3, 4 to 7, 8 to 11, 12 to 15 

Timer Counter 21 : 24-bit x 1 (Servo Control) 

Clock Source ................. 1 I (1 to 256) of System Clock 

Interrupt Source ........... .When capturing to Capture A 

When capturing to Capture B 

When capturing to Capture D 

When coinciding to Compare E 
When coinciding to Compare F 

Serial 0, 1 : 8-bit x 1 (The transfer direction of MSB I LSB selectable, Transmission I Reception of 8-bit 
length) 

Clock Source ................. 1/8 of Timer Counter 2, 1/8, 1/2 of Timer Counter 5, External Clock 

Serial 2, 3 : 8-bit x 1 (The transfer direction of MSB I LSB selectable, Transmission I Reception of 8-bit 

length) 

Clock Source ................. 1/8 of Timer Counter 3, 1 /8, 1 /2 of Timer Counter 9, External Clock 

UART x 4 (Joint use with Serial 0 to 3) 

12C x 2 (Joint use with Serial 1, 3, Single Master only) 

100 •Joint use : 56 (Address Data Separate 8-bit Mode) •Joint use : 73 (Address Data Multiplex 8-bit Mode) 

8 •Joint use : 8 

See the next page for support tool, peripheral function, Package and electrical characteristics. 
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Support Tool 
I Pin Configuration 

220 

P46,A22,/CSO 

P47,A23,/CS1 
POO,ADO,DO 

POt,ADt,01 

P02,AD2,D2 

P03,AD3,D3 

VDD 
vss 

P04,A04,D4 

P05,AD5,D5 

P17,AD15,D15 <E------? 22 

MOOED 23 

MODEt -----? 24 

MODE2 -----? 25 
PC3,TM100,TM71,TM21IR ~ 26 

PC2,TM80,TM61 <E-------7 27 
PC1,TM60,1M111~28 

VDDMON -----? 29 
OSCI -----? 30 

OSCO <E---- 31 

MN102H3104 

LQFP128-18188 

P52,/AE 
P51,/WEH,/WE 
P50,IWEL 

PC7,NBRACK 
PC6,NBREQ 
P97,AN15,TM2018 
P96,AN14,TM150,TM19IB 

P95,AN13,TM130,TM21 
P94,AN12,TM110,TM4I 

AVDD 

VrefH 
P93,AN11 
P92,AN10 
P91,AN9 

P90,AN8 
PD5,RTP5 
PD4,RTP4 
P87,AN7 

P86,AN6 
P85,AN5 

P84,AN4 
P83,AN3 
P82,AN2 
P81,AN1 
PSO,ANO 

Vrefl 
AVSS 
VSS 
VDD 
PB5,SBT3,SCL3 
PB4,SB03,SDA3 

PB3,SBI3 



I AID 

llCR 

I OCR 

I Notes 

I Package 

I Electrical Characteristics 

MN102H3104 O 

10-bit x 12ch (Maximum input is 16) (with S/H) 

16-bit x 5ch 

16-bit x 5ch, 24-bit x 1 ch 

16-bit x 5ch, 24-bit x 1 ch 

Address I Data Multiplex Bus Interface, Address I Data Separate Bus Interface, 8-bit I 16-bit Bus Width 
selectable, DRAM Refresh Controller built-in 

LQFP128-P-1818B 

AID Characteristics 

Non-linear Error 10 bit ±4 LSB 

AID Conversion Time at 30Mhz 2.8 µs 

Analog Input Voltage VIA vss VDD V 

(Ta= +25°C, VDD=AVDD=5.0V, VSS=AVSS:OV) 

Supply Current 

Operating Supply Current ID Do pr 
VI = VDD or VSS, Output release 

f = 40MHz, VDD=5.0V 
50 mA 

Pin with pull-up resistor is open 
Supply Current at STOP IDDS All other input pins and Hi-z state inpuVoutput 150 µA 

pins are simultaneously applied VDD or VSS level 

Supply Current at HALT IDDH f = 40MHz, VDD = 5.0V 25 mA 
Output release 

(Ta= -20 to +7D°C, VDD=AVVD=5.0V, VSS=AVSS=DV) 
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D MN102L2403 
I Type 

I ROM (x8-bit I 16-bit) 
RAM (x8-bit I 16-bit) 

I Minimum Instruction Execution Time 

I Interrupts 

I Timer Counter 

I Serial Interface 
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MN102L2403 [ES (Engineering Sample) available] 

Maximum 16M in total (Special Register 1 K included) 
External ROM, RAM 3K 

10Dns (at 4.5 to 5.5V, 2DMHz) 

• RESET •Watchdog •Timer Counter D to 7 •Timer Counter 8 to 1 D 
•Timer Counter 8 to 10 Compare Capture A •Timer Counter 8 to 10 Compare Capture B 
• OMA Oto 5 Transfer finish • External Oto 7 •Serial ch O to 2, 1 Transmission • Serial ch Oto 2 Reception 
•Kl Pin (OR) •AID Conversion finish • NMI Pin •Address coincidence 

Timer Counter 0 : 8-bit x 1 (Timer Output, Event Count) 
Clock Source ................. 1/(1 to 256) of System Clock, External Clock 
Interrupt Source ............ Underflow of Timer Counter 0 

Timer Counter 1 : 8-bit x 1 (Timer Output, Event Count, DMA Start up) 
Clock Source 1/(1 to 256) of System Clock, External Clock 
Interrupt Source ............ Underflow of Timer Counter 1 

Timer Counter 2: 8-bit x 1 (Timer Output, Event Count, Synchronous Output (4-bit x 2ch)) 
Clock Source ................. 1/(1 to 256) of System Clock, External Clock, 1/4 of Low Speed Clock 
Interrupt Source ............ Underflow of Timer Counter 2. 4 

Timer Counter 3: 8-bit x 1 (Timer Output, Event Count, AID Conversion Start up) 
Clock Source ................. 1/(1to256) of System Clock, External Clock, 1/4 of Low Speed Clock 
Interrupt Source ............ Underflow of Timer Counter 3 

Timer Counter 4: 8-bit x 1 (Time Output, Event Count, DMA start up) 
Clock Source ................. 1/(1 to 256) of System Clock, External Clock 
Interrupt Source ............ Underflow of Timer Counter 4 

Timer Counter 5 to 7 : 8-bit x 1 {Timer Output, Event Count, UART Baud Rate Generator, Synchronous Serial 
Clock Generator) 

Clock Source ................. 1/(1 to 256) of System Clock, External Clock 
Interrupt Source ............ Underflow of Timer Counter 5 to 7 

Timer Counter 8, 9: 16-bit x 1 (Timer Output, Event Count, Input Capture, Output Compare, PWM Output, 
2-Phase Encoder Input) 

Clock Source ................. 11(1 to 256) of System Clock, External Clock 
Interrupt Source ............ Coincidence with Compare Capture A or at Capture, Coincidence with Compare 

Capture B or at Capture, Underflow of Timer Counter 8, 9 

Timer Counter 10: 16-bit x 1 (Timer Output, Event Count, Input Capture, Output Compare, PWM Output, 
Synchronous Output (4-bit x 2ch)) 

Clock Source ................. 11(1 to 256) of System Clock, External Clock 
Interrupt Source ............ Coincidence with Compare Capture A or at Capture, Coincidence with Compare 

Capture B or at Capture 

( Connectable I Timer Counter D to 7 

Serial 0 : 7,8-bitx1 (Joint use with UART, Transfer direction of MSB/LSB selectable) 
Clock Source ................. 1/2 Timer Counter 5, 1/16 of Timer Counter 5, External Clock, Automatic Baud Rate 

Serial 1 : 7,8-bit x 1 (Joint use with UART, Transfer direction of MSB/LSB selectable) 
Clock Source ................. 1/2 Timer Counter 6, 1/16 of Timer Counter 6, 7, External Clock 

Serial 2: 7,8-bit x 1 (Joint use with UART, Transfer direction of MSB/LSB selectable) 
Clock Source ................. 1/2 of Timer Counter 7, 1/16 of Timer Counter 5, 7, External Clock 

UART x 3 (Joint use with Serial 0, 1, 2) 



11/0 Ports 1/0 

Input 

Output 

I AID Inputs 

I Notes 

I Package 

I Electrical Characteristics 

Support Tool 
I in-Circuit Emulator 

I Pin Configuration 

MN102L2403 O 

39 •Joint use : 39 (by -bit) 

13 • Joint use : 13 (by-bit) 

14 • Joint use : 6 (by-bit), 8 (by 4-bit) 

10-bit x 8ch (with S/H) 

16-bit x 3ch 

Burst ROM Interface, DMA Controller, DRAM Reflesh Controller, DRAM High Speed Page Mode, EDO Mode, 
Support 

QFP128-P-1818 

AID Characteristics 
... . ;; . .'. ., 

i' 
\.'.'< Paramete,r. s~mbot .. t0ndltion 

AID Conversion Absolute Error AVDD=5V, AVSS=OV 

AID Conversion Time 

Analog Input Voltage VIA 

PX-ICE102LOO + PX-PRB102L24 

010 102812712!!125124!23122121120119118117,,6115114113112111110,()910810710610510410310210110099989796 

011~2 95 SB01,IK!1,P31 

SBl1,IKIO,P30 
SBOO,P67 

SBIO,P66 
SYB3.P57 

--· . 012~4 

013-E------7 5 
014~5 

015~7 

VSS------3>s 
/WEL,P85<E-------9 

/WEH<E------- 10 

WAIT 11 
IBSTRE <E------- 12 

IRE<E-------13 

/AV/CS3(/CAS3),P84<E-------14 
/CS2(/CAS2),P83E-------1s 

/CS1(/CAS1),P82E------- 16 

icso<E-------11 
IRAS(/OE)<E-------1e 

VDD-----;.19 

A23JCASL,P81 <E------- 20 

A2VEDOE.PaoE-------21 

A21 <E-- 22 

A204---23 
VOD------724 

SYSCLK +----- 25 

VSS--?> 26 

XI 27 
xo-<----- 211 

voo-----;.29 
OSCJ------730 

OSCO«----- 31 

MN102L22403 

LQFP128-P-18188 

SYBO,P54 

AN7,P47 
AN6,P46 

AN5,P45 

AN4,P44 

AVDD 

Aill3,P43 

Aill2,P42 

AN1,P41 

ANO,P40 

VDD 
SYA3,P53 

SYA2,P52 

SYA1,P51 

SYAO,PSO 

TM710,SBT2,P65 

TM610,SBT1,P64 

TM510,SBTO,P63 

67~TM310,P62 

TM210,P61 

Lltnit 
Min, Typ, Max. Unit 

±4 LSB 

4.0 )JS 

vss VDD v 
(Ta=25°C, VDD=5.0V, VSS:OV) 
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o MN102LP25G I L25G I LP25Z I LF25Z I L25Z I LP25D I L25D I LP25A I L25A I L2503 
I Type MN102LP25G I L25G I LP25Z I LF25Z I L25Z I LP25D I L25D I LP25A I L25A I L2503 

LP25Z, L25Z, L2503: ES (Engineering Sample) available 
Other than the above : under development 

I ROM (x8-bit I x16-bit) 128K (OTP) I 128K I 128K (OTP) I 128K (Flash) I 128K I 64K (OTP) I 64K/ 32K (OTP) I 32K I External 

I RAM (x8-bit I x16-bit) SK 1SKI3K/ 3K I 3K I 3K/ 3K I 2K I 2K I 3K 

I Minimum Instruction Execution Time 1oons (at 4.5 to 5.5V, 20MHz) 

I Interrupts •RESET •Watchdog •Timer Counter o to s •Timer Counter 6 to 7 

I Timer Counter 

I Serial Interface 

I 110 Ports 1110 

I AID Inputs 

I Notes 

I Package 
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•Timer Counter 6 to 7 Compare Capture A •Timer Counter 6 to? Compare Capture B 
•ATC Transfer finish •External 0 to 4 •Serial ch 0, 1 Transmission •Serial ch 0, 1 Reception 
• NMI Pin •AID Conversion finish 

Timer Counter O : 8-bil x 1 (Timer Output, Event Count) 
Clock Source ................. 1/1, 1/128 of System Clock, 1/4 Low Speed Clock, External Clock 
Interrupt Source ............ Underflow of Timer Counter O 

Timer Counter 1 : 8-bit x 1 (Timer Output, Event Count, AID Conversion Start up) 
Clock Source ................. System Clock, 1/4 Low Speed Clock, External Clock, Timer Counter O Output 
Interrupt Source ............ Underflow of Timer Counter 1 

Timer Counter 2 to 3 : 8-bil x 1 (Timer Output, Event Count, UART Baud Rate Generator) 
Clock Source ................. System Clock, External Clock, Timer Counter 0 Output, Timer Counter 1, 2 

Output 
Interrupt Source ............ Underflow of Timer Counter 2, 3 

Timer Counter 4, 5 : 8-bil x 1 (Timer Output, Event Count) 
Clock Source ................. 1/4 Low Speed Clock, External Clock, Timer Counter O Output, Timer Counter 

3, 4 Output 
Interrupt Source ............ Underflow of Timer Counter 4, S 

Timer Counter 6, 7: 16-bit x 1 (Timer Output, Event Count, Input Capture, Output Compare, PWM Output, 
2-Phase Encoder Input) 

Clock Source ................. System Clock, External Clock, Timer Counter 4, 5 Output 
Interrupt Source ............ Coincidence with Compare Capture A or at Capture, Coincidence with Compare 

Capture B or at Capture, Underflow of Timer Counter 6, 7 

[ Connectable I Timer Counter 0 to S 

Serial 0: 7, 8-bit x 1 (Joint use with UART, Transfer direction of MSB/LSB selectable) 
Clock Source ................. 1/16 Timer Counter 2, 1/16 of Timer Counter 3, 1/2 of Timer Counter 2 

Serial 1 : 7, 8-bil x 1 (Joint use with UART, Transfer direction of MSB/LSB selectable) 
Clock Source ................. 1/16 Timer Counter 2, 1/16 of Timer Counter 3, 1/2 of Timer Counter 3 

UART x 2 (Joint use with Serial 0, 1) 

12C mode (Single master system master transmission I reception possible) 

I 80 I •Joint use : 16 (by 8-bit), 8 (by 4-bit), 60 (by-bit) 

8-bit x Bch (with S/H) 

16-bit x 2ch 

Burst ROM interface support, ATC (between serial Och and internal RAM) support 

LQFP1 OO-P-1414 



I Electrical Characteristics 

Support Tool 
I in-Circuit Emulator 

I Pin Configuration 

MN102LP25G I L25G I LP25Z I LF25Z I L25Z I LP25D I L25D I LP25A I L25A I L2503 O 

PAO,/IRQO 

PA1,/1RQ1 

PA2/IAQ2 

PA3,IIA03 

PA4,/IR04 

PAS,ADSEP 

/AST 
VDD 

P00,000,ADOO 

P01,D01,AD01 

P02,D02,AD02 

P03,D03,AD03 

P04,004,AD04 

P05,D05,AD05 

P06,D06,AD06 

P07,D07,AD07 

vss 
P10,008,ADOB 
P11,D09,A009 

P12,D10,AD10 
P13,D11,AD11 

P14,D12,AD12 
P15,D13,AD13 

P16,D14,AD14 

P17,D15,AD15 

A/D Characteristics 

Parameter Symbol Condition 

AID Conversion Relative Error VDD=5V, VSS=OV l 
l 

AID Conversion Time 

Analog Input Voltage VIA 

PX-ICE102LOO + PX-PRB102L25 

5K 

4K 

2K 

~~~~§~~§@5~~~~~~8d~X~8~8~ 
~~ru~d~&ri~ifil~gti~~>~ >o~~ 
~~~~~~~~~~~~~~~~ ~ 

~ 

LQFP100-P-1414 

TM2IO,P82 
TM110,P81 

TMOIO,PSO 

A23,WDOUT,AN7,P47 

A2.2,STOP,AN6,P46 

A21,AN5,P45 

A20,AN4,P44 
VSS 

A19,P43 

A18,P42 

A17,P41 

A16,P40 

A15,P37 

A14,P36 

A13,P35 

A12,P34 

VDD 
A11,P33 

A10,P32 
A09,P31 

A08,P30 

A07,P27 

A06,P26 

A05,P25 

A04,P24 

MN102L25xx (100-pin version) series development plan 

I I I I ----1-----1-----r----------1-----
1 I I I 

' ' ' 

MN102LP25G 

MN102L25G 

' MN102L25A ' ' -----,----- -----,-----------r----------
' ' ' 

' 
1K ----~-----+-----~----------~-----------~----------

OK 

, ' ' 

16K 32K 64K 
ROM Size 

128K 

Limit 

Min. Typ. Max. 
Unit 

chO to 3 ±3 
LSB 

ch4 to 7 +4 

4.8 µs 

vss VDD v 
(Ta= +25°C, VDD=5.0V, VSS=OV) 
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D MN1020705 
I Type MN1020705 

I ROM {x8-bit) 56K 

I RAM {x8-bit) 1536 

I Minimum Instruction Execution Time With Main Clock operated 
With Sub-clock operated 

167ns (at 4.5 to 5.5V, 11.9MHz) 
62.5ps (at 2.7 to 5.5V, 32kHz) 

I Interrupts 

I Timer Counter 

I Serial Interface 

11/0 Ports 1/0 74 

Input 14 

I A/D Inputs 

I D/A 

llCR 

I OCR 

I Special Ports 

I Notes 
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•RESET •Overflow of Timer Counter 0 to 5 •AID x 2 •Runaway Search x 1 •Drum Servo x 1 

•External x 3 I Key Scan x 1 •Serial x 3 •Capstan Servo x 1 •OMA x 2 • VSYNC x 1 •Remote Control 

Reception x 1 • Reel FG x 2 • Synchronous Output x 2 

Timer Counter 0: 16-bit x 1 (Timer Output) 

Clock Source ................. 1/4, 1/8, 1/16, 1/32 of System Clock 

Interrupt Source ............ Overflow of Timer Counter 0 

Timer Counter 1 : 16-bit x 1 (Timer Output, Event Count) 
Clock Source ................. 1/8, 1/16, 1/32 of System Clock, Capstan FG 

Interrupt Source ............ Overflow of Timer Counter 1 

Timer Counter 2: 16-bit x 1 (Timer Output) 

Clock Source ................. 1/4, 1/8, 1/16, 1/32 of System Clock 
Interrupt Source ............ Overflow of Timer Counter 2 

Timer Counter 3: 16-bit x 1 (Timer Output, Synchronous Serial Clock Generator) 

Clock Source ................. 1/4, 1/8, 1/16, 1/32 of System Clock 

Interrupt Source ............ Overflow of Timer Counter 3 

Timer Counter 4: 16-bit x 1 (Timer Output, Serial Index Search) 

Clock Source ................. 1/4, 1/8, 1/16, 1/32 of System Clock 

Interrupt Source ............ Overflow of Timer Counter 4 

Timer Counter 5: 47-bit x 1 (Timer Output, Clock Function) 

Clock Source ................. XI Oscillation Clock 

Interrupt Source ............ Overflow of Timer Counter 50, 51, 52 

Freerun Counter 

Serial 0 to 2 : 8-bit x 1 (Transfer direction of MSB/LSB selectable, Start Condition function, OMA function) 

Clock Source ................. 1/4, 1/16, 1/32, 1/64 of System Clock, External Clock, 

1/2 of Timer Counter 3 

•Joint use : 40 Input/Output selectable: 74 (by-bit) • Nch Open-drain: 8 

•Joint use: 14 

8-bit x 12ch (without S/H) 

13-bit x 1, 12-bit x 1, 6-bit x 2 

14-bit x 1 ch (Standard Cycle 21.3µs, at 12MHz), 10-bit x 2ch (Standard Cycle 5.3µs, at 12MHz), 

12-bit x 2ch (Standard Cycle 21.3µs, at 12MHz) 

25-bit x 1 ch, 19-bit x 2ch, 16-bit x 3ch 

16-bit x 2ch, 40 (Internal: 16) 

Real Time Output, 16 (Synchronous Output with OMA function), 8 (Synchronous output), 2 (Tri-State 

Synchronous output), Remote Control Reception 

Tape Residual Detecting, OMA Controller, Tape Head Dust Detecting, SP/LP Detecting, AFT 



MN1020705 O 

I Package QFP128-P-1818 

I Electrical Characteristics 
A/D, D/A Characteristics 

Limit 
Parameter Symbol Condition 

Min. Typ, Max. 
Unit 

= --AID-converter differential 
Lad Vin=O-VDD ±3 LSB nonlinearity 

DIA-converter differential 
Lad VDD=5.0V, Vout=0.9 to 4.1 V ±0.5 LSB nonlinearity 

A/D Conversion Time Yad fOSC=12MHz 4.66 µs 

(Ta=25°C, VDD=5.0V, VSS=DV) 

Supply Current 

Limit 
Parameter Symbol1 condition 

Min. Typ. Max. 
Unit 

Operating Supply Current lpd At12MHz Operation, No load 75 150 mA 

Supply Current at STOP lpdst Oscillation halt, No load 20 µA 

Supply Current at RESET lpdhl 32kHz Oscillation, No load 50 µA 

(Ta=25°C, VDD=5.0V, VSS=DV) 

Support Tool 
I in-Circuit Emulator PX-ICE10200 + PX-PRB1020705 

I EPROM built-in Type Use MN102P0705FH [ES (Engineering Sample) available] in QFP128-P-1818 Package. 

I Pin Configuration 

QFP128-P-1818 

NC : Nothing connected with pin. 
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D MN102L230 
I Type MN102L230 

I ROM (x8-bit / x16-bit) Maximum 16M in external total 

(Control register, lnouilt RAM, Character multiplex l/F space, VRAM, DRAM, Reserve Space included) 

I RAM (x16-bit) 2K 

I Minimum Instruction Execution Time 1oons (at 4.5 to 5.5V, 20MHz) 

I Interrupts External 4 

I Timer Counter 

I Serial Interface 

I 1;0 Ports 1110 
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Internal 6: Timer x 2, AID x 1, TV peripheral olock x 1, Watchdog x 1, NMI x 1 

TV peripheral olock internal interrupt: OSD x 4, Serial x 2, l2C x 1, MUSE x 4, Remote Control x 5 

Timer Counter 10, 11: 16-bit x 2 (1000-division down counter) 

Clock Source ................. 1/ (1to256) of System Clock 

Interrupt Source ............ Underflow of Timer Counter 10, 11 

Watchdog : 17-oit x 1 

Serial 0 : 8-bit x 1 (Transmission I Reception of aroitrary nit length, Transfer direction of MSB I LSB 

selectable, Clock Polarity selectable, Start Condition function) 

Clock Source ................. 625K, 312.5K, 156.3K, 104.2K, 52.1 K, 39.1 K, 26.0KHz (OSC=at 20MHz) 

12C x 1 : For multi master mode, Bus line (output) has 2 systems 
Clock Source ................. 89.3K, 78.1 K, 62.5K, 52.1 K, 44.6K, 39.1 K (OSC=at 20MHz) 

MUSE Serial Bus : Responds to arbitrary byte-length transfer, Parity Error, Acknowledge error detection 

function 

Clock Source ................. 156.3K, 104.2K, 78.1 K, 52.1 K, 39.1 K, 26.6KHz 

149 , . Joint use : 2 



Support Tool 
I in-Circuit Emulator 

I Pin Configuration 

PX-ICE102LOO + PX-PRB102L23 

PARTNER-EX1020023 

QFP160-P-28288 

MN102L230 O 

NC : Nothing connected with pin. 

See the next page for peripheral function, Package and electrical characteristics. 
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I A/D Inputs 

I D/A 

I Special Ports 

I CRTC 

I Notes 

I Package 

I Electrical Characteristics 
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8-bit x Sch (with S/H) 

4-bit x 3ch (Analog R, G, B Output) 

Remote Control Reception, Character multiplex LSI (MN83601 l/F) 

Bit map OSD: Packed pixel (4 bit/ pixels) method, internal 32 color pallet, 16 colors simultaneously displayed 
per field, horizontal pixel width 512 to 840 pixels (when display covers entire screen within 28 µs 

I 32 µs 

VRAM, DRAM Refresh Controller, Remote control input discriminant circuit built-in 

OFP160-P-28288 

A/O Characteristics 

A/D Conversion Absolute Error ADVDD=5V,ADVSS=OV ±5 LSB 

A/D Conversion Time f=16MHz 5.0 µs 

Analog Input Voltage VIA vss VDD v 
Full-scale Output Current IFS VREF =1.2, VRIREF=1.2kn 4 5 6 mA 

Output Voltage Setting Range VO 
RL=200n, VREF= 1.2V, 

RIREF= 1.2kn 
0 1.2 v 

Non-linear Error NLE 
RL=200n, VREF= 1.2V, 

RIREF= 1.2kn 
±0.5 LSB 

Differential Non-linear Error DNLE 
RL=200n, VREF=1.2V, 

RIREF= 1.2kn 
±0.5 LSB 

Channel Interval Error IFS 
VREF=1.2V, RIREF=1.2kn 

±3 % 
Error from 3-channel average IFS 

(Ta=25°C, VDD=AVDD=ADVDD=5.0V, VSS=AVSS=ADVSS=DV, fosc=20MHz) 



The MN1900/10/20 series of program-control type CMOS high-performance 
digital signal processors, and incorporate multipliers, ALU, RAM, serial and 
parallel interfaces, DMA and so on, on a single chip. The MN1900 series 

supports pseudo 24-bit fixed-point arithmetic. The MN1920 series is an 
upwardly compatible version of the MN1900 series and offering complete 24-bit 

implementation for precise arithmetic as well as high speeds. 

Features 
• Digital signal processing 

80 ns to 200 ns execution time -- large (4 k to 16 M word) data RAM 

space 
Parallel processing with extended-word long instructions (MN1900/20) 

• MN1900 series 
Pseudo 24-bit fixed-point arithmetic 
20 x 20 ~ 32-bit parallel multipliers 

24-bit ALU 

• MN1910 series 
16-bit fixed-point arithmetic 
16 x 16 ~ 32-bit parallel multipliers 

32-bitALU 

• MN1920 series 
24-bit fixed-point arithmetic 
24 x 24 ~ 48-bit parallel multipliers 

56-bit ALU 
Advanced-function version of the MN1900 series offering upward 

compatibility for instructions 

•Applications------------------

~m~ 
OK. 
((< I !ff I ffi tii I ffi I 

I 

I 



D MN19041A [High Speed Version] 
I Type MN19041A [High Speed Version] 

I Data Type 

I Instruction Instruction ROM (word) 

I Data Data RAM1 (word) 

Data RAM2 (word) 

RAM Pointer 1 

RAM Pointer 2 

I Instruction Execution Time 

I Interrupts 

1/0 Serial Interfaces 

Parallel Interfaces 

Special function 

Pseudo 24-bit Fixed Point 

4K (32-bit) 

258 (16-bit) 

Internal 512, External 4K (16-bit) 

• For external Memory Access Time 3Dns 

Wait 1 Wait 2Dns (at 10Dns Operation) 

9-bit x 1, Indirect addressing 

12-bit x 6, Indirect, Direct, Cyclic Addressing 

High Speed Operation 

Low Speed Operation 

10Dns (at 4.75 to 5.25V, 5DMHz) 

16D~s (at 3.5 to 5.25V, 32kHz) 

• RESET • External • Overflow • 1/0 • OMA 
Multiplex Loop, Multiplex Sub-routine, Interrupts 7 levels in total 

1to16-bit x 2 

16-bitx 1 

OMA 2ch 

I Calculation Calculation Accuracy MUL 20 x 20 _, 32-bit 
function 

Calculation Accuracy ALU 24-bit 

Barrel Shifter 32-> 24-bit (-16to+15 Shift) 

General-use Register 24-bit x 4 

Max/min Value Set Available 

I Package OFP084-P-1818 

I in-Circuit Emulator ICE19091 A 

I Evaluation Chip MN19091A 

I Electrical Characteristics 
Electrical Characteristics 

VOO 
Supply Voltage 

vss 
Connect all VDD and VSS Pins externally 

Oscillation Frequency fF 

Machine Cycle Tcyc 

Supply Current IDD 

Power Consumption Pt 
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4.75 

100 

5.0 5.25 v 

50 MHz 

160x103 ns 

60 100 mA 

300 525 mW 

(Ta= -20 to +7D°C) 



I Pin Configuration 

MN19041A [High Speed Version] o 

0 

0 xx 
0 ::;: ::;: 
> <( <( 

a>COl'---C.OLO-.::f"(V)C\J xxxxxxxx ::;: ::;: ::;: ::;: ::;: ::;: ::;: ::;: 
<( <( <( <( <( <( <( <( 

11111111 

w fil 
0 0 
0 0 
::;: ::;: 

SCLKO 1 J4 83 82 81 80 79 78 77 76 75 74 73 72 71 70 69 68 67 66 65 64 63 --VSS 

SCLK1 ------7 2 62 --NC 

SINH0------7 3 61 <E--------:;:>TXD1 

SINH1 4 

SRDYO<E-- 5 

SRDY1 <E-- 6 

RXDO 

RXD1 

oscso 
OSCS1 

OS CFO 

OSCF1 

MEMRDY 

HALT 

RSTO 

10 

11 

12 

13 

14 

15 

16 

RST1 17 

RiW <E-- 18 

AS 19 

DS<E-- 20 

MN19041A [High Speed Version] 

60 <E--------:;:>TXDO 

59 <E--------:;:>DMX15 

58 <E--------:;:>DMX14 

57 <E--------:;:>DMX13 

56~DMX12 

55 <E--------:;:>DMX11 

54 <E--------:;:>DMX10 

50 

49 

48 

47 

46 

45 

44 

DMX9 

DMX5 

DMX4 

DMX3 

DMX2 

DMX1 

DMXO 

VSS -- 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 --VDD 

1111111111 1111111111 
QFP084-P-1818 

NC : Nothing connected with pin. 
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0 MN 1 9091 A [High Speed Version] 
I Type 

I Data Type 

I Instruction Instruction ROM (word) 

I Data Data RAM1 (word) 

Data RAM2 (word) 

RAM Pointer 1 

RAM Pointer 2 

I Instruction Execution Time 

I interrupts 

MN19091A [High Speed Version] 

Pseudo 24-bit Fixed Point 

External BK (32-bit) 

258 (16-bit) 

Internal 512, External 4K (16-bit) 
• For external Memory Access Time 30ns 

Wait 1 Wait 20ns (at 1 OOns Operation) 

9-bit x 1, Indirect addressing 

12-bit x 6, Indirect, Direct, Cyclic Addressing 

High Speed Operation 
Low Speed Operation 

100ns (at 4.75 to 5.25V, 50MHz) 
160ps (at 3.5 to 5.25V, 32kHz) 

•RESET •External •Overflow • 1/0 •OMA • NMI (For ICE) 
Multiplex Loop, Multiplex Sub-routine, Interrupts 7 levels in total (+NMI Interrupt 1 level) 

1/0 Serial Interfaces 1to16-bit x 2 

Parallel Interfaces 16-bitx 1 

Special function DMA2ch 

I Calculation Calculation Accuracy MUL 20 x 20 ~ 32-bit 
function 

Calculation Accuracy ALU 24-bit 

Barrel Shifter 32 ~ 24-bit (-16 to + 15 Shift) 

General-use Register 24-bit x 4 

MaX/min Value Set Available 

I Package PGA 144-C-S15U 

I in-Circuit Emulator ICE19091A 

I Electrical Characteristics 

Electrical Characteristics 

VDD 4.75 5.0 5.25 v 
Supply Voltage 

vss 
Connect all VDD and VSS Pins externally 

Oscillation Frequency fF 50 MHz 

Machine Cycle Tcyc 100 160x10' ns 

Supply Current 100 80 150 mA 

Power Consumption P1 400 788 mW 

(Ta= -20 to +70°C) 
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I Pin Configuration 

Pin Pin Pin 
No. Assignment name j 
1 C12 VDD 
2 B13 VDD 
3 A14 SRDYO 
4 B12 SRDY1 
s C11 RXDO 
6 A13 RXD1 
7 B11 PCS 
8 A12 PDS 
9 C10 PR/W 
10 B10 IBE 
11 A11 OBF 
12 B9 PO 
13 C9 P1 
14 A10 P2 
15 A9 P3 
16 BS P4 
17 AB P5 
18 CB P6 
19 Cl P7 
20 Al PB 
21 A6 pg 
22 B7 P10 
23 B6 P11 
24 C6 P12 
25 A5 P13 
26 B5 P14 
27 A4 P15 
28 A3 TXD1 
29 B4 TXDO 
30 C5 DMXO 
31 B3 DMX1 
32 A2 DMX2 
33 C4 DMX3 
34 C3 DMX4 
35 B2 -

36 A1 DMX5 

.72 .75 .78 .80 .83 .86 .87 .89 .92 .93 .97 .99 .100 .104 .108 Q 

.68 .71 .74 .76 .79 .82 .84 .88 .94 .95 .98 .101 .103 .107 .111 p 

.64 .67 .70 .73 .77 .81 .85 .90 .91 .96 .102 .105 .106 .110 .114 N 

.63 .65 .69 .109 .112 .116 M 

.61 .62 .66 .113 .115 .119 L 

.57 .59 .60 .117 .118 .122 K 

.56 .58 .55 .121 .120 .123 J 

.53 .52 .54 .126 .124 .125 H 

.51 .48 .49 .127 .130 .128 G 

.50 .46 .45 .132 .131 .129 F 

.47 .43 .41 .138 .134 .133 E 

.44 .40 .37 .141 .137 .135 D 

.42 .38 .34 .33 .30 .24 .19 .18 .13 .9 .5 .1 .142 .139 .136 c 

.39 .35 .31 .29 .26 .23 .22 .16 .12 .10 .7 .4 .2 .143 .140 B 

.36 .32 .28 .27 .25 .21 .20 .17 .15 .14 .11 .8 .6 .3 .144 A 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 \ 

Pin 
No, 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 

Pin 

(Bottom View) 
PGA144-C-S1SU 

Pin 
As~iglllllam name I 

03 vss 
C2 -
B1 DMX6 
02 DMX7 
E3 DMXS 
C1 DMX9 
E2 DMX10 
01 DMX11 
F3 DMX12 
F2 DMX13 
E1 DMX14 
G2 DMX15 
G3 TEST3 
F1 TEST2 
G1 TEST1 
H2 TESTO 
H1 MODE3 
H3 MODE2 
J3 MODE1 
J1 MODEO 
K1 S2 
J2 S1 
K2 so 
K3 AMXO 
L 1 AMX1 
L2 AMX2 
M1 AMX3 
N1 AMX4 
M2 AMX5 
L3 AMX6 
N2 AMX7 
P1 AMXB 
M3 AMX9 
N3 AMX10 
P2 -
01 AMX11 

Pin Pin 
No. Assignment! 
73 N4 
74 P3 
7S 02 
76 P4 
77 NS 
78 03 
79 PS 
80 04 
81 N6 
82 P6 
83 05 
84 P7 
85 N7 
86 06 
87 07 
88 PB 
89 08 
90 NB 
91 N9 
92 09 
93 010 
94 pg 
95 P10 
96 N10 
97 011 
98 P11 
99 012 
100 013 
101 P12 
102 N11 
103 P13 
104 014 
105 N12 
106 N13 
107 P14 
108 015 

MN19091A [High Speed Version] o 

Wrong Insertion Proof Pin 

1 st pin mark on the surface 

Pin Pin Pin Pin 
name No.·····•·· Assign~ent .. ·name i 

VDD 109 M13 vss 
- 110 N14 -

-

OUTO 111 P1S DMl16 
EX1 112 M14 DMl17 
EXO 113 L13 DMl18 
NMI 114 N1S DMl19 

AMID 11S L 14 DMl20 
AMl1 116 M1S DMl21 
AMl2 117 K13 DMl22 
AMl3 118 K14 DMl23 
AMl4 119 L15 DMl24 
AMl5 120 J14 DMl25 
AMl6 121 J13 DMl26 
AMI? 122 K1S DMl27 
AMIS 123 J15 DMl28 
AMl9 124 H14 DMl29 

AMl10 125 H15 DMl30 
AMl11 126 H13 DMl31 
AMl12 127 G13 SYNC 
DMIO 128 G15 oscso 
DMl1 129 F15 OSCS1 
DMl2 130 G14 OS CFO 
DMl3 131 F14 OSCF1 
DMl4 132 F13 MEMRDY 
DMl5 133 E15 HALT 
DMl6 134 E14 RSTO 
DMl7 135 015 RST1 
DMIS 136 C15 R/W 
DMl9 137 014 AS 

DMl10 138 E13 DS 
DMl11 139 C14 SCLKO 
DMl12 140 B15 SINHO 
DMl13 141 013 SCLK1 
DMl14 142 C13 -

- 143 B14 -

DMl15 144 A15 SINH1 
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D MN1900402 
I Type 

I Data Type· 

I Instruction Instruction ROM (word) 

I Data Data RAM1 (word) 

Data RAM2 (word) 

RAM Pointer 1 

RAM Pointer 2 

I instruction Execution Time 

I Interrupts 

1/0 Serial Interfaces 

Parallel Interfaces 

Special function 

MN1900402 

Pseudo 24-bit Fixed Point 

4K (32-bit) 

514 (16-bit) 

Internal 1 K, External 4K (16-t>it) 

• For external Memory Access Time 30ns 
Wait 1 Wait 20ns (at 100ns Operation) 

10-bit x 1, Indirect addressing 

12-bit x 6, Indirect, Direct, Cyclic Addressing 

High Speed Operation 
Low Speed Operation 

100ns (at 4.75 to 5.25V, 50MHz) 
160ps (al 3.5 to 5.25V, 32kHz) 

• RESET • External • Overflow • 1/0 • OMA 
Multiplex Loop, Multiplex Sub-routine, Interrupts 7 levels in total 

1to16-bit x 2 

16-bitx 1 

OMA 2ch 

I Calculation Calculation Accuracy MUL 20 x 20 ~ 32-bit 
function 

Calculation Accuracy ALU 24-bit 

Barrel Shifter 32 ~ 24-bit (-16to+15 Shift) 

General-use Register 24-bit x 4 

Max/min Value Set Available 

I Package OFP084-P-1818 

I In-Circuit Emulator ICE1900402 

I Evaluation Chip MN1900003 

I Electrical Characteristics 
Electrical Characteristics 

VDD 
Supply Voltage 

vss 
Connect all VDD and VSS Pins externally 

Oscillation Frequency IF 

Machine Cycle Tcyc 

Supply Current IDD 

Power Consumption Pt 
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4.75 5.0 5.25 v 

50 MHz 

100 160x103 ns 

60 100 mA 

300 525 mW 

(Ta= -20 to +70°C) 



I Pin Configuration 

4 

SRO YO 

SROY1 

RXOO 7 

RX01 8 

SYNC 9 

oscso 10 

OSCS1 11 

OSCFO 12 

OSCF1 <E-- 13 

MEMROY 14 

HALT 15 

RSTO 16 

RST1 17 

R/W<E-- 18 

AS<E-- 19 

OS<E-- 20 

~ 0 
w w 
0 0 
00 ::;: ::;: 

83 82 81 80 79 78 77 76 75 74 73 72 71 70 69 68 67 66 65 64 63 --VSS 

62 --NC 

MN1900402 

61 ----7TX01 

60 ----7 TXOO 

59 <E--------7OMX15 

58 <E--------7OMX14 

57 <E--------7 OMX1 3 

56 <E--------7OMX12 

55 <E--------70MX11 

54 <E--------7OMX1 0 

OMX9 

50 

49 

48 

47 

46 

45 

44 

MN1900402 O 

Vss -- 2122 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 

OMX5 

OMX4 

OMX3 

OMX2 

OMX1 

OMXO 

VDD 

1111111111 1111111111 

QFP084-P-1818 

NC : Nothing connected with pin. 
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D MN1900403 
I Type MN1900403 

I Data Type Pseudo 24-bit Fixed Point 

I Instruction Instruction ROM (word) 4K (32-bit) 

I Data Data RAM1 (word) 258 (16-bit) 

Data RAM2 (word) Internal 512 

RAM Pointer 1 9-bit x 1, Indirect addressing 

RAM Pointer 2 12-bit x 6 Indirect, Direct, Cyclic Addressing 

I Instruction Execution Time High Speed Operation 
Low Speed Operation 

20Dns (at 3.5 to 5.5V, 25MHz) 
16Dps (at 3.5 to 5.5V, 32kHz) 

I interrupts • RESET • External • Overflow • 1/0 • DMA 
Multiplex Loop, Multiplex Sub-routine, Interrupts 7 levels in total 

1/0 Serial Interfaces 1 to 16-bit x 2 

Parallel Interfaces 16-bit x 1 

Special function DMA 2ch 

I Calculation Calculation Accuracy MUL 20 x 20---? 32-bit 
function 

Calculation Accuracy ALU 24-bit 

Barrel Shifter 32---? 24-bit (-16to+15 Shift) 

General-use Register 24-bit x 4 

Max/min Value Set Available 

I Package TQFPOBO-P-1212 

I in-Circuit Emulator ICE19091A 

I Evaluation Chip MN19091A 

I Electrical Characteristics 
Electrical Characteristics 

Supply Voltage 
VDD 

vss 
Oscillation Frequency fF 

Machine Cycle Tcyc 

Supply Current IDD 

Power Consumption Pt 

238 

Connect all VDD and VSS Pins externally 
3.5 5.0 5.5 v 

25 MHz 

200 160x10' ns 

20 60 mA 

100 330 mW 

(Ta= - 20 to +7D°C) 



I Pin Configuration 

SCLKO 

SCLK1 

SINHO 

SINH1 

SROYO 

SROY1 

1~nnnn~nnnnrow~~~mMm~ITT~ 

RXOO 

RX01 

SYNC 

oscso 
OSCFO 

MEMROY 

2 

3 

HALT 13 

RSTO -------3> 14 

RIYV<E--15 

AS <E-- 16 

OS <E-- 17 

PCS -------3> 18 

POS 19 

57 

56 

55 

54 

53 

52 

51 
MN1900403 50 

49 

48 

47 

46 

45 

42 

PR/W 2021 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 

111111 111111111 

TOFPOBO-P-1212 

MN1900403 O 

MOOED 

TST 

OMX15 

OMX14 

OMX13 

OMX12 

OMX11 

OMX10 

OMX9 

OMX8 

OMX? 

OMX6 

OMX5 

OMX4 

OMX3 

OMXO 

Connect all VDD externally. 

Connect all VSS externally. 
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D MN1900003 
I Type 

I Data Type 

I Instruction Instruction ROM (word) 

I Data Data RAM1 (word) 

Data RAM2 (word) 

RAM Pointer 1 

RAM Pointer 2 

I Instruction Execution Time 

I Interrupts 

MN1900003 

Pseudo 24-bit Fixed Point 

External 64K (32-bit) 

514 (16-bit) 

Internal 2K, External 64K (16-bit) 
• For external Memory Access Time 3Dns 

Wail 1 Wail 2Dns (at 10Dns Operation) 

10-bit x 1, Indirect addressing 

16-bit x 6, Indirect, Direct, Cyclic Addressing 

High Speed Operation 
Low Speed Operation 

1 DDns (at 4. 75 to 5.25V, 5DMHz) 
16Dps (at 3.5 to 5.25V, 32kHz) 

•RESET •External •Overflow • 1/0 • DMA • NMI (For ICE) 
Multiplex Loop, Multiplex Sub-routine, Interrupts 7 levels in total (+NMI Interrupt 1 level) 

1/0 Serial Interfaces ·· 1 to 16-bit x 2 

Parallel Interfaces 16-bitx 1 

Special function DMA 2ch 

I Calculation Calculation Accuracy MUL 20 x 20 ~ 32-bit 
function 

Calculation Accuracy ALU 24-bit 

Barrel Shifter 32 ~ 24-bit (-16to+15 Shift) 

General-use Register 24-bit x 4 

Max/min Value Set Available 

I Package PGA 144-C-S15U 

I In-Circuit Emulator MN1900003 

I Electrical Characteristics 

Electrical Characteristics 

VDD 
Supply Voltage 

vss 
Oscillation Frequency fF 

Machine Cycle Tcyc 

Supply Current IDD 

Power Consumption Pt 

240 

4.75 5.0 
Connect all VDD and VSS Pins externally 

5.25 v 

50 MHz 

100 160x10' ns 

80 150 mA 

400 788 mW 

{Ta= -20 to +7D°C) 



I Pin Configuration 

~'.f~ .. .: ... .pl_n .. . PliJ .. 
~~;·\··: ~~ J\•··•11·. 

1 C12 VOO 
2 813 SROVO 
3 A14 SROV1 
4 812 RXOO 
5 C11 RX01 
6 A13 PCS 
7 811 POS 
8 A12 PR/W 
g C10 IBE 

10 810 OBF 
11 A11 PO 
12 sg P1 
13 cg P2 
14 A10 P3 
15 Ag P4 
16 88 P5 
17 AB P6 
1B CB P7 
1g C7 P8 
20 A7 pg 
21 A6 P10 
22 87 P11 
23 86 P12 
24 C6 P13 
25 A5 P14 
26 85 P15 
27 A4 TXD1 
28 A3 TXDO 
2g 84 OMXO 
30 C5 OMX1 
31 83 OMX2 
32 A2 OMX3 
33 C4 OMX4 
34 C3 OMX5 
35 82 DMX6 
36 A1 DMX7 

.72 .75 .78 .80 .83 .86 .87 .89 .92 .93 .97 .99 .100 .104 .108 Q 

.68 .71 .74 .76 .79 .82 .84 .88 .94 .95 .98 .101 .103 .107 .111 p 

.64 .67 .70 .73 .77 .81 .85 .90 .91 .96 .102 .105 .106 .110 .114 N 

.63 .65 .69 .109.112.116 M 

.61 .62 .66 .113.115.119 L 

.57 .59 .60 .117 .118 .122 K 

.56 .58 .55 .121 .120 .123 J 

.53 .52 .54 .126 .124 .125 H 

.51 .48 .49 .127 .130 .128 G 

.50 .46 .45 .132 .131 .129 F 

.47 .43 .41 .138 .134 .133 E 

.44 .40 .37 .141 .137 .135 0 

.42 .38 .34 .33 .30 .24 .19 .18 .13 .9 .5 .1 .142 .139 .136 c 

.39 .35 .31 .29 .26 .23 .22 .16 .12 .10 .7 .4 .2 .143 .140 B 

.36 .32 .28 .27 .25 .21 .20 .17 .15 .14 .11 .8 .6 .3 .144 A 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 \ 

Pin . 
-,,, ·ND; SJ. 

37 
38 
3g 
40 
41 
42 
43 
44 
45 
46 
47 
48 
4g 
50 
51 
52 
53 
54 
55 
56 
57 
58 
5g 
60 
61 
62 
63 
64 
65 
66 
67 
68 
6g 
70 
71 
72 

(Bottom View) 
PGA144-C-S15U 

-"J:i1 ·· Pi~ . ·:·.· . n .·····l •oumut· ·11ame 
03 vss 
C2 OMX8 
81 OMXg 
02 OMX10 
E3 OMX11 
C1 OMX12 
E2 OMX13 
01 OMX14 
F3 OMX15 
F2 TEST3 
E1 TEST2 
G2 TEST1 
G3 TESTO 
F1 MOOE3 
G1 MOOE2 
H2 MOOE1 
H1 MOOED 
H3 S2 
J3 S1 
J1 so 
K1 AMXO 
J2 AMX1 
K2 AMX2 
K3 AMX3 
L 1 AMX4 
L2 AMX5 
M1 AMX6 
N1 AMX7 
M2 VDO 
L3 AMX8 
N2 AMXg 
P1 AMX10 
M3 AMX11 
N3 AMX12 
P2 AMX13 
01 AMX14 

Pin····.·· .. Plfi .. 
No; ... ~ ~lan111ent. 
73 N4 
74 P3 
75 02 
76 P4 
77 N5 
78 03 
7g P5 
80 04 
81 N6 
82 P6 
83 05 
84 P7 
85 N7 
86 06 
87 07 
88 P8 
3g 08 
go N8 
g1 Ng 
g2 og 
g3 010 
g4 pg 
g5 P10 
gs N10 
g? 011 
g3 P11 
gg 012 
100 013 
101 P12 
102 N11 
103 P13 
104 014 
105 N12 
106 N13 
107 P14 
108 015 

MN1900003 O 

wrong Insertion Proof Pin 

1 st pin mark on the surface 

Pin '. < ·P'itl . .... ·Pin: Pin 
~:>_., ..... :_.~;,: .:Ht! .. <. Ass!iJtmell.1 ':i. ninn,e- . 

AMX15 1og M13 OMl14 
OUTO 110 N14 OMl15 
EX1 111 P15 OMl16 
EXO 112 M14 OMl17 
NMI 113 L13 OMl18 
vss 114 N15 OM11g 

AMID 115 L14 OMl20 
AMl1 116 M15 OMl21 
AMl2 117 K13 OMl22 
AMl3 118 K14 OMl23 
AMl4 11g L15 OMl24 
AMl5 120 J14 OMl25 
AMIS 121 J13 OMl26 
AMI? 122 K15 OMl27 
AM18 123 J15 OMl28 
AM Jg 124 H14 OM12g 

AMl10 125 H15 OMl30 
AMl11 126 H13 OMl31 
AMl12 127 G13 SYNC 
AMl13 128 G15 oscso 
AMl14 12g F15 OSCS1 
AMl15 130 G14 VOO 
DMIO 131 F14 OSCFO 
DMl1 132 F13 OSCF1 
DMl2 133 E15 vss 
DMl3 134 E14 MEMRDV 
DMl4 135 015 HALT 
DMl5 136 C15 RSTO 
DMl6 137 014 RST1 
DMl7 138 E13 R/W 
DMl8 13g C14 AS 
OM Jg 140 815 OS 
DMl10 141 013 SCLKO 
DMl11 142 C13 SINHO 
DMl12 143 814 SCLK1 
OMl13 144 A15 SINH1 
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D MN1900011 
I Type 

I Data Type 

I Instruction Instruction ROM (word) 

I Data Data RAM1 (word) 

Data RAM2 (word) 

RAM Pointer 1 

RAM Pointer 2 

I instruction Execution Time 

I interrupts 

MN1900011 

Pseudo 24-bit Fixed Point 

External 64K (32-bit) 

1026 (16-bit) 

Internal 3K, External 64K (16-bit) 
• For external Memory Access Time 30ns 

Wait 1to7 Wait 20 to 140ns (at 100ns Operation) 

10-bit x 1, Indirect addressing 

16-bit x 6, Indirect, Direct, Cyclic Addressing 

High Speed Operation 
Low Speed Operation 

100ns (at 4.75 to 5.25V, 50MHz) 
160ps (at 3.5 to 5.25V, 32kHz) 

•RESET •External •Overflow • 1/0 • DMA • NMI (For ICE) 
Multiplex Loop, Multiplex Sub-routine, Interrupts 7 levels in total (+NMI Interrupt 1 level) 

1/0 Serial Interfaces 1to16-bit x 2 

Parallel Interfaces 16-bit x 1 (1/0 port joint use) 

Special function DMA 2ch 

I Calculation Calculation Accuracy MUL 20 x 20 ~ 32-bit 
function 

Calculation Accuracy ALU 24-bit 

Barrel Shifter 32 ~ 24-bit (-16 to +15 Shift) 

General-use Register 24-bit x 4 

Max/min Value Set Available 

I Package PGA 181-C-S15U 

I In-Circuit Emulator PARTNER-ET1900011 

I Electrical Characteristics 

Electrical Characteristics 

VDD 
Supply Voltage 

vss 
Oscillation Frequency IF 

Machine Cycle Tcyc 

Supply Current IDD 

Power Consumption Pt 

4.75 5.0 5.25 
Connect all VDD and VSS Pins externally 

50 

100 160x10' 

80 150 

400 788 

v 

MHz 

ns 

mA 

mW 

(Ta= -20 to +70°C) 

*Self-oscillation is up to 30MHz. (Pay attention to the effect of substrate capacitance.) 
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I Pin Configuration 

Pin Pin Pin Pin 
Nit Assignment n•me No. 
1 81 VDD 37 
2 C1 CLKDUT 3B 
3 D1 W/R 3g 
4 E1 AS1 40 
5 F1 AS2 41 
6 G1 SSYNCO 42 
7 H1 SSYNC1 43 
B C2 SRDYO 44 
g D2 SRDY1 45 

10 E2 RXDO 46 
11 F2 RXD1 47 
12 G2 PCS 4B 
13 H2 PDS 4g 
14 D3 PRiW 50 
15 E3 IBE 51 
16 F3 OBF 52 
17 G3 - 53 
18 H3 PO 54 
1g E4 P1 55 
20 F4 P2 56 
21 G4 P3 57 
22 H4 P4 5B 
23 H5 - 5g 
24 J4 P5 60 
25 K4 P6 61 
26 L4 P7 62 
27 M4 PB 63 
2B J3 pg 64 
2g K3 - 65 
30 L3 P10 66 
31 M3 P11 67 
32 N2 P12 6B 
33 J2 P13 5g 
34 K2 P14 70 
35 L2 P15 71 
36 M2 TXD1 72 

.45 .49 .50 .51 .52 .53 .54 .83 .84 .85 .86 .87 .88 .89 .90 Q 

.44 .38 .55 .56 .57 .58 .59 .76 .77 .78 .79 .80 .81 .82 .91 p 

.43 .37 .32 .60 .61 .62 .63 .70 .71 .72 .73 .74 .75 .98 .92 N 

.42 .36 .31 .27 .46 .47 .48 .64 .65 .66 .67 .69 .104 .99 .93 M 

.41 .35 .30 .26 .68 .109 .105 .100 .94 L 

.40 .34 .29 .25 .110.106.101.95 K 

.39 .33 .28 .24 .111 .107 .102 .96 J 

.7 .13 .18 .22 .23 .113 .112 .108 .103 .97 H 

.6 .12 .17 .21 .114 .118 .123 .129 G 

.5 .11 .16 .20 .115.119.124.130 F 

.4 .10 .15 .19 .158 . .116 .120 .125 .131 E 

. 3 .9 .14 .159 .157 .156 .155 .154 .138 .137 .136 .117 .121 .126 .132 D 

.2 .8 .165 .164 .163 .162 .161 .160 .153 .152 .151 .150 .122 .127 .133 c 

.1 .1n.1n.1m.100.1•.1~.1E.1G.1~.1~.1~.1~.1~.1MB 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

Pin Pin 

(Bottom View) 
PGA 1B1-C-S15U 

Pin Pin Pin Pin Pin 
Assig~ name NO; Assig~ name No. Assignment 

N2 TXDO 73 N11 AMX6 10g L12 
P2 DMXO 74 N12 AMX7 110 K12 
J1 DMX1 75 N13 - 111 J12 
K1 DMX2 76 PB vss 112 H12 
L 1 DMX3 77 pg AMXB 113 H11 
M1 DMX4 7B P10 AMXg 114 G12 
N1 DMX5 7g P11 AMX10 115 F12 
P1 DMX6 BO P12 AMX11 116 E12 
Q1 DMX7 B1 P13 AMX12 117 012 
M5 vss B2 P14 AMX13 11B G13 
M6 DMXB B3 QB AMX14 11g F13 
M7 DMXg B4 ag AMX15 120 E13 
Q2 DMX10 B5 Q10 READY 121 D13 
Q3 DMX11 B6 Q11 MON 122 C13 
Q4 DMX12 B7 012 RST2 123 G14 
Q5 DMX13 BB Q13 RDYACK 124 F14 
Q6 DMX14 Bg 014 RSTOUT 125 E14 
Q7 DMX15 go 015 VDD 126 D14 
P3 VDD g1 P15 OUTO 127 C14 
P4 TEST3 g2 N15 EX1 12B 814 
P5 TEST2 g3 M15 EXO 12g G15 
P6 TEST1 g4 L15 NMI 130 F15 
P7 TES TO g5 K15 vss 131 E15 
N4 MODE3 g5 J15 AMID 132 D15 
N5 MODE2 g7 H15 AMl1 133 C15 
N6 MODE1 gB N14 AMl2 134 815 
N7 MODEO gg M14 AMl3 135 A15 
MB S2 100 L14 AMl4 136 D11 
Mg S1 101 K14 AMl5 137 D10 

M10 so 102 J14 AMl6 13B Dg 
M11 AMXO 103 H14 AMl7 13g A14 

LB AMX1 104 M13 AMIB 140 A13 
M12 AMX2 105 L13 AM lg 141 A12 
NB AMX3 106 K13 AMl10 142 A11 
Ng AMX4 107 J13 - 143 A10 

N10 AMX5 10B H13 AMl11 144 Ag 

MN1900011 O 

Pill Pin Pin Pin 
R\lme No. Assignment name 
AMl12 145 813 DMl22 
AMl13 146 812 DMl23 
AMl14 147 811 DMl24 
AMl15 14B 810 DMl25 

- 14g sg DMl26 
BMX2 150 C12 DMl27 
BMX1 151 C11 DMl2B 
BMXO 152 C10 DM12g 
OUT2 153 cg DMl30 
OUT1 154 DB DMl31 
- 155 D7 SYNC 

VDD 156 D6 oscso 
DMIO 157 D5 OSCS1 
DMl1 15B EB vss 
DMl2 15g D4 OSCFO 
DMl3 160 CB OSCF1 
DMl4 161 C7 VDD 
DMl5 162 C6 MEMRDY 
DMl6 163 C5 HALT 
DMl7 164 C4 RSTO 
DMIB 165 C3 -

-
DMlg 166 BB RST1 

DMl10 167 87 R/W 
DMl11 16B 86 AS 
DMl12 15g 85 DS 
DMl13 170 84 SCLKO 
vss 171 83 SINHO 
VDD 172 82 SCLK1 

DMl14 173 AB SINH1 
DMl15 174 A7 T12 
DMl16 175 A6 T23 
DMl17 176 A5 T34 
DMl18 177 A4 T40 
DM11g 17B A3 MRAMEN 
DMl20 17g A2 MONRDY 
DMl21 1BO A1 vss 
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D MN1901012 
I Type MN1901012 

I Data Type Pseudo 24-bit Fixed Point 

I Instruction Instruction ROM (word) 10K (32-bit) 

I Data Data RAM1 (word) 450 (16-bit) 

Data RAM2 (word) Internal 1792, External 64K (16-bit) 
• For external Memory Access Time 19.Bns 

Wail 1to7 Wait 16.6 to 116.2ns (at 83ns Operation) 

Data ROM (word) 3.5K (16-bit) 
•Data ROM is mapped on the Address of RAM 2. 

RAM Pointer 1 10-bit x 1, Indirect addressing 

RAM Pointer 2 16-bit x 6, Indirect, Direct, Cyclic Addressing 

RAM Pointer 16-bit x 6, Indirect, Direct, Cyclic Addressing (common with RAM Pointer 2) 

I Instruction Execution Time High Speed Operation 83ns (at 4. 75 to 5.5V, 6DMHz) 

I Interrupts • RESET • External • Overflow • 1/0 • OMA 
Multiplex Loop, Multiplex Sub-routine, Interrupts 7 levels in total 

1/0 Serial Interfaces 1to16-bit x 2 

Parallel Interfaces 16-bit x 1 (1/0 port joint use) 

Special function DMA2ch 

I Calculation Calculation Accuracy MUL 20 x 20 ~ 32-bit 
function 

Calculation Accuracy ALU 24-bit 

Barrel Shifter 32 ~ 24-bit (-16to+15 Shift) 

General-use Register 24-bit x 4 

Max/min Value Set Available 

I Package QFP100-P-1818 

I In-Circuit Emulator PARTNER-ET 1900011 

I Evaluation Chip MN1900011 

I Electrical Characteristics 
Electrical Characteristics 

VOO 
Supply Voltage 

vss 
Oscillation Frequency fF 

Machine Cycle Tcyc 

Supply Current 100 

-Power Consumption P1 

Connect all VDD and VSS Pins externally 
4.75 

4 

83 

5.0 

85 

425 

5.5 v 

60 MHz 

1250 ns 

160 mA 

880 mW 

(Ta= -20 to +7D°C) 

*Self-oscillation is up to 30MHz. (Pay attention to the effect of substrate capacitance.) 
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I Pin Configuration 

VCOIN 1c)00 99 98 97 96 95 94 93 92 91 

PCOUT <i--- 2 

AVss 3 

VDD --4 

SCLKO 

RXDO 

RXD1 

TXDO 

/ACFL 12 

CLKTST 13 

/SYNC 14 

OSCFO 

vss 17 

MEMRDY 18 

/RSTO 

21 

BMXO 22 

BMX1 23 

BMX2 24 

IDS 2526 28 32 
27 

w 
:;: 

i ~ 0 
::;; :;:: 

x x < en en 0 iS ::;; ::;; a: < < a: 
< < ~ Q ~ en II! 

i ii ii 
90 88 86 84 82 80 78 

89 87 85 83 81 79 

MN1901012 

f-

" 
::::> 
0 

-' "' {) -' en {) 

i 
76 

77 75 VDD 
74 /OUTO 

73 /EX1 

72 /EXO 

71 MODE3 

70 MODE2 

69 MODE1 

68 MODEO 

67 DMX15 

66 <E------0> DMX14 

65 <E------0> DMX13 

64 <E------0> DMX12 

63 <E------0> DMX11 

62 <E------0> DMX10 

61 <E------0> DMX9 

60 <E------0> DMXB 

59 DMX7 

58 <E------0> DMX6 

57 DMX5 
DMX4 

DMX3 

DMX2 

DMX1 

DMXO 

42 46 48 50 51 -- vss 
47 49 

111111 I 
QFP1 OO-P-1818 

MN1901012 O 
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D MN1901611 
I Type MN1901611 

I Data Type Pseudo 24-bit Fixed Point 

I Instruction Instruction ROM (word) 16K (32-bit) 

I Data Data RAM1 (word) 514 (16-bit) 

Data RAM2 (word) Internal 2.5K, External 64K (16-bit) 

• For external Me~ory Access Time 24.5ns 
Wait 1 to 7 Wait 18.1 to 127 .3ns (at 90.9ns Operation) 

RAM Pointer 1 

RAM Pointer 2 

I Instruction Execution Time 

I Interrupts 

1/0 Serial Interfaces 

Parallel Interfaces 

Special function 

10-bit x 1, Indirect addressing 

16-bit x 6, Indirect, Direct, Cyclic Addressing 

High Speed Operation 
Low Speed Operation 

90.9ns (at 4.75 to 5.5V, 55MHz) 
160ps (at 3.5 to 5.5V, 32kHz) 

• RESET • External • Overflow • 1/0 • DMA 
Multiplex Loop, Multiplex Sub-routine, Interrupts 7 levels in total 

1to16-bit x 2 

16-bit x 1 (1/0 port joint use) 

DMA 2ch 

I Calculation Calculation Accuracy MUL 20 x 20 4 32-bit 
function 

Calculation Accuracy ALU 24-bit 

Barrel Shifter 32 4 24-bit (-16to+15 Shift) 

General-use Register 24-bit x 4 

Max/min Value Set Available 

I Package QFH128-P-1818, QFP128-P-1818 

I In-Circuit Emulator PARTNER-ET1900011 

I Evaluation Chip MN1900011 

I Electrical Characteristics 
Electrical Characteristics 

VDD 
Supply Voltage 

vss 
Connect all VDD and VSS Pins externally 

Oscillation Frequency 1F 

Machine Cycle Tcyc 

Supply Current IDD 

Power Consumption Pt 

4.75 5.0 

90.9 

80 

400 

5.5 v 

55 MHz 

160x10' ns 

150 mA 

825 mW 

(Ta= -20 to +70°C) 

*Self-oscillation is up to 30MHz. (Pay attention to the effect of substrate capacitance.) 
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I Pin Configuration 

Vss ~-1 

AS2 <E--- 2 

A/W <E--- 3 

AS<E-----4 
Ds <E--- 5 

w1A <E--- s 
PCS 

PDS 

PR/W 

PO 

P1 13 

P2 

P3 15 

P4 16 

PS 17 

P6 18 

P7 19 

PB 20 

pg 21 

P10 22 

P11 23 

P12 24 

P13 25 

P14 

28 

DMX1 

DMX2 30 

DMX3 31 

MN1901611 

QFH128-P-1818 I QFP128-P-1818 

94 ------7AMX13 
93 ------7 AMX12 

92 ------7 AMX11 

91 ------7 AMX10 

90 ------7 AMX9 

89 ------7 AMXS 

BB ------7 AMX7 

87 ------7 AMX6 

86 ------7 AMX5 

85 ------7 AMX4 

84 ------7 AMX3 

83 ------7 AMX2 

82 ------7 AMX1 

81 ------7 AMXO 

so vss 
79 ------7 PON 

78 ------7 AXSYNC1 

77 ------7 AXSYNCO 

76 ------7 BCLOCK 

75 <E--- CSCNT3 

74 <E--- CSCNT2 

73 <E--- CSCNT1 

72 <E--- CSCNTO 

71 ------7 MXCS3 

70 ------7 MXCS2 

69 ------7 MXCS1 

68 ------7 MXCSO 

67 ------7 ROMCS3 

66 ------7 ROMCS2 

MN1901611 O 
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D MN199001 
I Type 

I Data Type 

I Instruction Instruction ROM (word) 

I Data Data RAM1 (word) 

Data RAM2 (word) 

RAM Pointer 1 

RAM Pointer 2 

I instruction Execution Time 

16-bit Fixed Point 

2K, External 64i< (32-bit) 

96 (16-bit) 

Internal 64, External 64K (16-bit) 
• For external Memory Access Time 

Wait 2 Wait 

RAM1, RAM2 joint use 

16-bit x 7, Indirect, Direct, Cyclic Addressing 

MN199001 

25ns 
5Dns (at 10Dns Operation) 

High Speed Operation 
Low Speed Operation 

1 DDns (at 4. 75 to 5.25V, 4DMHz) 

I Interrupts •RESET •External EXO Interrupt •External INT Interrupt •Overflow Interrupt • 1/0 Interrupt •OMA 
Multiplex Loop, Multiplex Sub-routine, Multiplex Interrupts Max 31 levels in total 

1/0 Serial Interfaces 8/12/16-bit x 2 

Parallel Interfaces 16-bit x 1 (1/0 port joint use) 

Special function Pseudo SRAM Interface 

I Calculation Calculation Accuracy MUL 16x16--7 32-bit 
function 

Calculation Accuracy ALU 32-bit 

Barrel Shifter 32 --7 32-bit (-16to+15 Shift) 

General-use Register 32-bit x 2 

Max/min Value Set Available 

I Package QFP100-P-1818 

I In-Circuit Emulator ICE199001 (For 20MHz) 

I Evaluation Chip MN199001 

I Notes AID, D/A Conversion built-in 

I Electrical Characteristics 
Electrical Characteristics 

Supply Voltage VDD 

Oscillation Frequency foscF 

Machine Cycle Tcyc 

Supply Current IDD 

Power Consumption Pt 

248 

4.75 5.0 5.25 v 
40 MHz 

100 ns 

fOSC=40MHz 50 100 mA 

fOSC=40MHz 250 525 mW 

(Ta=25°C) 



MN199001 O 

I Pin Configuration 

~ 
LL 
w 
a: 
> 

0 iii "' ~ @ § t'5 "' :; lo (!) 0 (j) (/) I-
0 z (j) w 0 0 (/) (j) ~r~ ~ " "' "' > :;: > z > 0.. > z > 0.. > w 0 0 CX) 0 "' 0 0 <( <( _J <( _J <( a: <( a: <( I- w a: 0 0 0 

"' (/) 

0 (/) 

> 

I 111111111 I 
VDD1 

96 94 92 90 88 86 84 82 80 78 
97 95 93 91 89 87 85 83 81 79 

76 
03 77 75 

OSCO 74 D2 

OSC1 73 04 

HALT 72 D1 

CK10M 71 05 

SS ELI 70 DO 

AXD 69 06 

SI ADY 68 AO 

TXD 67 07 

SOADY 66 A1 

S!CLK 65 CEO 

SOCLK 64 CE1 

CK625K MN199001 63 DS 

CK625K 62 A2 

LACKI 61 A10 

LACKO A3 

NCK19K 

EXO 

INT 

OBF 55 A9 

!BE 54 AB 

P8N16 - 53 AS 

PHNL 52 A7 

PR/W 28 32 34 36 38 40 42 44 46 48 50 51 -- V DD 2 
v ~ D ~ ~ a e a ~ 

111 11111111 

QFP100-P-1818 
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D MN1920802A [High Speed Version] 
I Type 

I Data Type 

I Instruction Instruction ROM (word) 

I Data Data RAM1 (word) 

Data RAM2 (word) 

RAM Pointer 1 

RAM Pointer 2 

I Instruction Execution Time 

MN1920802A [High Speed Version] 

24-bit Fixed Point 

8K (40-bit) 

514 (24-bit) 

Internal 2K, External 16M (24-bit) 
• For external Memory Access Time 23ns: 1 Wait 

Wait 1 to 7 Wait 20 to 140ns (at BOns Operation) 

10-bit x 3, Indirect addressing 

24-bit x 9, Indirect, Direct, Cyclic Addressing 

High Speed Operation 
Low Speed Operation 

BOns (at 4.75 to 5.25V, 50MHz) 
125ps (at 3.5 to 5.25V, 32kHz) 

I interrupts •RESET •External Pin Interrupt; 3 kinds (EXO, EX1, UNMI) •Overflow • 1/0 • DMA • NMI (For ICE) 
Multiplex Loop, Multiplex Sub-routine, Multiplex Interrupts. 15 levels in total 

1/0 Serial Interfaces 1 to 24-bit x 2 

Parallel Interfaces 24-bit x 1 (1/0 port joint use) 

Special function DMA 2ch 

I Calculation Calculation Accuracy MUL 24 x 24 ~ 48-bit 
function 

Calculation Accuracy ALU 56-bit 

Barrel Shifter 56 ~ 56-bit (-32 to +31 Shift) 

General-use Register 56-bit x 4 x 2 Bank 

Max/min Value Set Available 

I Package QFP124-P-2828 

I In-Circuit Emulator ICE1920802 

I Evaluation Chip MN1920001 

I Electrical Characteristics 
Electrical Characteristics 

Supply Voltage VDD 

Oscillation Frequency fF 

Machine Cycle Tcyc 

Supply Current IDD 

Power Consumption Pt 

Connect all VDD externally 4.75 5.0 5.25 v 
4 50 MHz 

80 125x10' ns 

80 140 mA 
foscF=50MHz, Without External Load 

400 735 mW 

(Ta= -20 to +70°C) 

*Self-oscillation is up to 30MHz. (Pay attention to the effect of substrate capacitance.) 
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I Pin Configuration 

vss 
AMXO 

AMX3 

AMX4 

AMX5 

AMX6 
AMX7 
AMXS 

AMX9 

AMX10 

AMX11 

vss 
AMX12 

AMX13 

AMX14 

AMX15 

AMX16 

AMX17 

AMX18 

AMX19 

AMX20 

AMX21 

AMX22 

AMX23 
RIW 

AS 

DS 

voo 
NC 

124 122 120 118 116 114 112 110 108 
123 121 119 117 115 113 111 109 

MN1920802A [High Speed Version] 

QFP124-P-2828 

MN1920802A [High Speed Version] o 

OUT1 

OUTO 

DMX23 

DMX22 

DMX21 

DMX20 

DMX19 

DMX18 

DMX17 

DMX16 

DMX15 

DMX12 

vss 
DMX11 

DMX10 

DMX9 

DMXB 
OMX? 

DMX6 

DMX5 

DMX4 

DMX3 

DMX2 

DMX1 

DMXO 
VDD 

OSCS1 
oscso 
NC 

NC : Nothing connected with pin. 
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D MN1920001 C [High Speed Version] 
I Type MN1920001C [High Speed Version] [ES (Engineering Sample) available] 

I Data Type 

I Instruction Instruction ROM (word) 

I Data Data RAM1 (word) 

Data RAM2 (word) 

RAM Pointer 1 

RAM Pointer 2 

I Instruction Execution Time 

24-bit Fixed Point 

External 64K (40-bit) 

514 (24-bit) 

Internal 2.5K, External 16K (24-bit) 
•For external Memory Access Time 15ns 

Wait 1 to 7 Wait 20 to 140ns (at BOns Operation) 

10-bit x 3, Indirect addressing 

24-bit x 9, Indirect, Direct, Cyclic Addressing 

High Speed Operation· 

Low Speed Operation 
BOns (at 4.75 to 5.25V, 50MHz) 
125ps (at 3.5 to 5.25V, 32kHz) 

I interrupts •RESET •External Pin Interrupt 3 kinds (EXO, EX1, UNMI) •Overflow • 110 •OMA • NMI (For ICE) 
Multiplex Loop, Multiplex Sub-routine, Interrupts 15 levels in total (+NMI Interrupt 1 level) 

1/0 Serial Interfaces 1 to 24-bit x 2 

Parallel Interfaces 24-bit x 1 (1/0 Pin joint use) 

Special function OMA 2ch 

I Calculation Calculation Accuracy MUL 24 x 24 ~ 48-bit 
function 

Calculation Accuracy ALU 56-bit 

Barrel Shifter 56 ~ 56-bit (-32 to +31 Shift) 

General-use Register 56-bit x 4 x 2 Bank 

Max/min Value Set Available 

I Package QFP208-P-2828 

I In-Circuit Emulator ICE1920001 

I Electrical Characteristics 

Electrical Characteristics 

Supply Voltage VDD 

Oscillation Frequency fF 

Machine Cycle Tcyc 

Supply Current IDD 

Power Consumption Pt 

Connect all VDD externally 4.75 5.0 5.25 v 
4 50 MHz 

80 125x10' ns 

foscF=50MHz Without External Load 80 140 mA 

400 735 mW 

(Ta=-20 to +70°C) 

*Self-oscillation is up to 30MHz. (Pay attention to the effect of substrate capacitance.) 
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I Pin Configuration 

AMX2 -E-- 3 

AMX3 

vss--s 
AMX4 -E--- 6 

AMXS<E------7 

AMX6 -E-- 8 

AMX7 <E--- 9 

AMXS 10 

AMX9 <E--- 11 

AMX10 <E--- 12 

AMX11 <E--- 13 

voo--14 
AMX12 -E-- 15 

AMX13 -E-- 16 

AMX14 -E-- 17 

AMX15 <E--- 18 

vss--19 
AMX16 <€------ 20 

AMX17 4---- 21 

AMX18 <E--- 22 

AMX19 <E-- 23 
AMX20 -E-- 24 

AMX21 <E--- 25 

AMX22 <E--- 26 

AMX23 -E-- 27 

voo--" 
R!W~2s 

A§ <E--- 30 

Os <E--- 31 

vss--32 
SCLKO 

SCLK1 

SINHO 

SINH1 

SRDYO 
SRDY1 
SRXDO 

SRXD1 

RSTO 
RST1 

RST2 

HALT 

STOP 

READY 

MEMRDY 

EXo 
00 
NM1 

UNMI 

VDD 

MN1920001C [High Speed Version] 

MN1920001C [High Speed Version] o 

153 -----? AM 16 

152 -----? AM 15 
151 -----? AM 14 

150-----?AMl3 

149-----7AMl2 

148 -----? AMl1 

147 -----? AMIO 
146--VSS 

145 -----? AMYS 

144-----? AMYS 

143 -----? AMY? 

142 -----7 AMY6 

141 -----? AMYS 

140 -----? AMY4 

139 -----? AMY3 

138 -----? AMY2 

137 -----? AMY1 

119 

114 

113 

112 

111 

108 

107 

AMYO 

VDD 

MODE3 

P18 

P17 

P16 

P15 

P14 

P13 

P12 

P11 

P10 
pg 

PB 

P7 

PS 

PS 

P4 

P2 

P1 

106 PO 

69 70 71 72 73 74 75 76 77 78 79 80 818283 84 85 8687 88 89 90 9192939495 96 97 98 99100101102103104 1os--VDD 

QFP208-P-2828 

NC : Nothing connected with pin. 
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0 MN1921003A [High Speed Version] 
I Type 

I Data Type 

I Instruction Instruction ROM (word) 

I Data Data RAM1 (word) 

Data RAM2 (word) 

RAM Pointer 1 

RAM Pointer 2 

I Instruction Execution Time 

MN1921003A [High Speed Version] 

24-bit Fixed Point 

1 OK ( 40-bit) 

514 (24-bit) 

Internal 1 K (24-bit), 1 K (16-bit), External 16M (24-bit) 
•For external Memory Access Time 10ns: 1 Wail 

Wait 1 to 7 Wait 17.5 to 122.5ns (at 70ns Operation) 

10-bit x 3, Indirect addressing 

24-bit x 9, Indirect, Direct, Cyclic Addressing 

High Speed Operation 
Low Speed Operation 

70ns (at 4.75 to 5.25V, 57.1MHz) 

I interrupts •RESET •External Pin Interrupt 3 kinds (EXO, EX1, UNMI) •Overflow • 1/0 •OMA • NMI (For ICE) 
Multiplex Loop, Multiplex Sub-routine, Interrupts. 15 levels in total (+NMI Interrupt 1 level) 

1/0 Serial Interfaces 1 to 24-bit x 2 

Parallel Interfaces 24-bit x 1 (1/0 Port joint use) 

Special function OMA 2ch, 64 multiplication PLL built-in 

I Calculation Calculation Accuracy MUL 24 x 24 --7 48-bit 
function 

Calculation Accuracy ALU 56-bit 

Barrel Shifter 56 --7 56-bit (-32 to +31 Shift) 

General-use Register 56-bit x 4 x 2 Bank 

MaX/min Value Set Available 

I Package QFP144-P-2020 

I in-Circuit Emulator ICE1920802 (Used for the limited function) 

I Evaluation Chip MN1920001 

I Electrical Characteristics 
Electrical Characteristics 

Supply Voltage VDD Connect all VDD externally 

Oscillation Frequency fF 

Machine Cycle Tcyc foscF=892.8kHz (With PLL) 

Supply Current IDD 
Without External Load 

Power Consumption Pt 

4.75 5.0 5.25 v 
4 57.1 MHz 

70 1x10' ns 

100 140 mA 

500 735 mW 

(Ta= -20 to +70°C) 

*Self-oscillation is up to 30MHz. (Pay attention to the effect of substrate capacitance.) 
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I Pin Configuration 

MN1921003A [High Speed Version] o 

- 0 

§ ~ ~ ~ ~ ~ [ [ ~ £ ~ ~ ~ ~ ~ ~ ~ ~ ~ fl: f ~ ~ ~ ~ a: ~ ~I~ I~ I~ § g ~ ~ ~ 
I 

NC -- 1 014~43142141140139138137136135134133132131130129128127126125124123122121120119118117116115114113112111110109 108 -- NC 

Vss -- 2 107 -E--- DIV1 
AMXO <E--- 3 

AMX1 <E--- 4 

AMX2 <E--- 5 

AMX3 <E--- 6 

AMX4 <E--- 7 

AMXS <E--- a 
AMX6 <E--- 9 

AMX7 <E--- 10 

AMX8 <E--- 11 

AMX9 <E--- 12 

AMX10 <E--- 13 

AMX11 <E--- 14 
vss <E--- 15 

AMX12 <E--- 16 

AMX13 <E--- 17 

AMX14 <E--- 18 

AMX15 <E--- 19 

AMX16 <E--- 20 

AMX17 <E--- 21 

AMXt 8 <E--- 22 

AMX19 <E--- 23 
AMX20 <E--- 24 

AMX21 <E--- 25 

AMX22 <E--- 26 

AMX23 <E--- 27 

A1W<E--- 2a 
AS<E--- 29 

0$-E--- 30 

voo--31 
Nc--32 
VSS--33 

RSTO 34 

RST1 35 

MN1921003A [High Speed Version] 

NC -- 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 

OFP144-P-2020 

106 <E--- DI VO 

105 <E--- BPSS 

104 <E--- PLLSLEEP 

103 -----?> PCOUT 
102--AVSS 

101 <E--- VCOIN 
100--AVDD 

99 <E--- SELECT1 

98 <E--- SELECTO 

97 <E--- CKO 

96 -----?> VCOOUT 
ss--voo 
94-----7i>OUT1 

93~0UTO 

92~0MX23 

91~0MX22 

90 <E-----7' OMX21 

89 <E-----7' OMX20 

aa~OMX19 

a7~0MX18 

86~0MX17 

as~OMX16 

84~0MX15 

83~0MX14 

82~0MX13 

81 OMX12 

ao--vss 
79~0MX11 

7a4------7-0MX10 
77-E-------70MX9 

76 <E---7- OMXS 

75-E-------70MX7 

74-E-------70MX6 

73--NC 

NC : Nothing connected with pin. 
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O MN1920811 
I Type MN1920811 

I Data Type 16-bit Fixed Point 

I Instruction Instruction ROM (word) BK (32-bit) 

I Data Data RAM1 (word) 2K (16-bit), Data ROM: 2.5K (16-bit) 

Data RAM2 (word) 512 (16-bit) 

RAM Pointer 1 13-bit x 9, Indirect, Direct, Initial Value Pointer increment 

RAM Pointer 2 9-bit x 6, Indirect, Initial Value Pointer increment 

I instruction Execution Time High Speed Operation 
Low Speed Operation 

93ns (at 3.5 to 3.9V, 21.504MHz) 

I interrupts • RESET • External • Overflow • 1/0 • OMA 
Multiplex Loop, Multiplex Sub-routine, Interrupts 15 levels in total 

1/0 Serial Interfaces 1to16-bit x 2 

Parallel Interfaces 16-bit x 1 

Special function OMA 2ch 

I Calculation Calculation Accuracy MUL 16x1s ~ 32-bit 
function 

Calculation Accuracy ALU 17-bit 

Barrel Shifter 32 ~ 17-bit (-32 to +31 Shift) 

General-use Register 16-bit x 8 

MaX/min Value Set Available 

I Package LQFP128-P-1818 

I in-Circuit Emulator ICE1920811 

I Evaluation Chip MN1920811 

I Notes Double Speed MAC (16x16 ~ 32, 32+40 ~ 40), Low Power Consumption 

I Electrical Characteristics 
Electrical Characteristics 

Supply Voltage VDD 3.5 

Oscillation Frequency foscf 4 

Machine Cycle Tcyc 92 

Supply Current IDD foSCF=21.504MHz 

Power Consumption P1 At execution of VSELP, Without External Load 
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3.7 3.9 v 
21.739 MHz 

ns 

25 50 mA 

90 195 mW 

(Ta= -20 to +7D°C) 



I Pin Configuration 

VD01 --1 

NC--2 

NC--3 

NC--4 

NC--5 

NC--6 

NC--7 

NC--8 

NC--9 

NC--10 

NC--11 

NC--12 

NC--13 

NC--14 
NC--15 

NC--16 

VSS1 --17 

NC--18 

NC--19 

SCLKO 20 

SCLK1 

SINHO 

SINH1 

RXD1 

AST 

STOP 

21 

22 

26 

27 

29 

EX 30 

Nc--31 

OSCF 

MN1920811 

LQFP128-P-1818 

94------7AMI14 

93 ----7 AMl13 

92 ------7 AMl12 

91------7AMl11 

90 --7 AMI10 

as---7AMI9 
aa---7AMIB 

87--7AMl7 
aa---7AMI6 

as---?AMIS 
84 -----7 AM I 4 
83---7AMI3 

82 -----7 AMI2 

01--VSS3 

so ------7 AM I 1 
79 ------7 AMIO 
78 <E-------7> P15 

77 <E-----7 P14 

76~P13 

75~P12 

74<E---7P11 

73~P10 

12<E---7P9 

71~P8 

70 <E-----7 P7 

69~P6 

aa~P5 

67~P4 

66~P3 

MN1920811 O 

NC : Nothing connected with pin. 
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D MN1920813 
I Type MN1920813 

I Data Type 16-bit Fixed Point 

I Instruction Instruction ROM (word) BK (32-bit) 

I Data Data RAM1 (word) 2K (16-bit) Data ROM: 2.5K (16-bit) 

Data RAM2 (word) 512 (16-bit) 

RAM Pointer 1 13-bit x 9, Indirect, Direct, Initial Value Pointer increment 

RAM Pointer 2 9-bit x 6, Indirect, Initial Value Pointer increment 

I instruction Execution Time High Speed Operation 
Low Speed Operation 

92ns (at 3.5 to 3.9V, 21.739MHz), 68ns (at 4.5 to 5.5V, 29.4MHz) 

I interrupts • RESET • External • Overflow • 1/0 • DMA 
Multiplex Loop, Multiplex Sub-routine, Interrupts 15 levels in total 

1/0 Serial Interfaces 1 to.16-bitx2 

Parallel Interfaces 16-bit x 1 

Special function DMA 2ch 

I Calculation Calculation Accuracy MUL 16x16 ~ 32-bit 
function 

Calculation Accuracy ALU 17-bit 

Barrel Shifter 32 ~ 17-bit (-32 to +31 Shift) 

General-use Register 16-bit x 8 

Max/min Value Set Available 

I Package TQFP100-P-1414 

I In-Circuit Emulator ICE1920811 

I Evaluation Chip MN1920811 

I Notes Double Speed MAC (16 x 16 ~ 32, 32+40 ~ 40), Low Power Consumption 

I Electrical Characteristics 
Electrical Characteristics 

3.5 
Supply Voltage VDD 

4.5 

VDD=3.5 to 3.9V 4 
Oscillation Frequency foscf 

VDD=4.5 to 5.5V 4 

VDD=3.5 to 3.9V, 21.739MHz 92 
Machine Cycle Tcyc 

VDD=4.5 to 5.5V, 29.4MHz 68 

Supply Current IDD foSCF=21.504MHz 

Power Consumption P1 At execution of VSELP, Without External Load 

Supply Current IDD fOSCF=28.57MHz 

Power Consumption P1 Without External Load 
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3.7 3.9 v 
5.0 5.5 

21.739 
MHz 

29.4 

ns 

25 50 mA 

90 195 mW 

40 80 mA 

200 440 mW 

(Ta= -20 to +7D°C) 



I Pin Configuration 

VDD1 
DMI24 

DMI25 

DMI26 

DMI27 

DMI28 

DMI29 

DMl30 

DMl31 
AMIO 10 

AMI1 <E----- 11 

AMI2 <E----- 12 
VSS1 13 

AMI3 14 

AMI4 <E----- 15 

AMIS <E----- 16 

AM !6 <E----- 17 

AMI7 <E----- 18 

AMIB <E----- 19 

AM!9 20 

AMI10 21 

AM !11 <E----- 22 

AMI12 23 

AMI13 <E----- 24 

91 87 

MN1920813 

~~~ 
~.,. 

~ Cl 
:2 :2 :2 :2 Cl 
ooo O> 

I 
76 

77 75 

74 

73 

72 

71 

70 

69 

68 

67 

66 

65 

64 

63 

62 

61 

60 

59 

58 

57 

56 

55 

54 

53 

52 

AMI14 2526 28 30 32 34 36 38 40 42 44 46 48 50 51 
27 29 31 33 35 37 39 41 43 45 47 49 

TQFP100-P-1414 

DM!O 

RST 

STOP 

EX 

MODE3 

MODE2 

oscs 
MODE1 

OSCF 

MODEO 

P15 

P14 
VSS3 

P13 

P12 

P11 

P10 
pg 

PB 

P7 

PS 
P5 

P4 

P3 
VDD3 

MN1920813 O 

NC : Nothing connected with pin. 
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D MN1921814 
,I Type MN1921814 

I Data Type 16-bit Fixed Point 

I Instruction Instruction ROM (word) BK (32-bit) 

I Data Data RAM1 (word) 2. ?SK (16-bit), Data ROM: 2.SK (16-bit) 

Data RAM2 (word) 512 (16-bit) 

RAM Pointer 1 13-bit x 9, Indirect, Direct, Initial Value Pointer increment 

RAM Pointer 2 9-bit x 6, Indirect, Initial Value Pointer increment 

I instruction Execution Time High Speed Operation 

Low Speed Operation 

92ns (at 3.5 to 3.9V, 21.739MHz), 68ns (at4.5 to 5.5V, 29.4MHz) 

I Interrupts • RESET • External • Overflow • 1/0 • OMA 
Multiplex Loop, Multiplex Sub-routine, Interrupts 15 levels in total 

1/0 Serial Interfaces 1 to 16-bit x 2 

Parallel Interfaces 16-bit x 1 

Special function OMA 2ch 

I Calculation Calculation Accuracy MUL 16 x 16 ~ 32-bit 
function 

Calculation Accuracy ALU 17-bit 

Barrel Shifter 32 ~ 17-bit (-32 to +31 Shift) 

General-use Register 16-bit x 8 

Max/min Value Set Available 

I Package TQFP100-P-1414 

I In-Circuit Emulator ICE1920811 

I Evaluation Chip MN1920811 

I Notes Double Speed MAC (16x16 ~ 32, 32+40 ~ 40), Low Power Consumption 

I Electrical Characteristics 
Electrical Characteristics 

3.5 
Supply Voltage VDD 

4.5 

VDD=3.5 to 3.9V 4 
Oscillation Frequency foscF 

VDD=4.5 to 5.SV 4 

VDD=3.5 to 3.9V, 21.739MHz 92 
Machine Cycle Tcyc 

VDD=4.5 to 5.SV, 29.4MHz 68 

Supply Current IDD foscf=21.504MHz 

Power Consumption Pt At execution of VSELP, Without External Load 

Supply Current IDD fOSCF=28.57MHz 

Power Consumption Pt Without External Load 
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3.7 3.9 v 
5.0 5.5 

21.739 
MHz 

29.4 

ns 

25 50 mA 

90 195 mW 

40 80 mA 

200 440 mW 

(Ta= -20 to +70°C) 



I Pin Configuration 

VDD1 
DMl24 

DMl2S 

DMl26 

DMl27 
DMl28 

DMl29 

DMl30 

DMl31 
AMIO 10 

AMI1 <E------11 

AMI2 <E--- 12 
VSS1 13 

AMl3 <E--- 14 

AMI4<E--- 15 

AMIS <E--- 16 
AMl6 <E--- 17 

AMI7 <E--- 18 

AMIB <E--- 19 
AMIS 20 

AMI10 <E--- 21 
AMI11 22 

AMI12 
AMI13 

23 

24 

MN1921814 

AMI14 <E--- 2525 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 

1 I 11111111111111111 
~ u u lo u o -lol- o - o N - ~lol-lm o _ u u o _ N ~zz~zdd~~~~~~~~~~~~~zz~~~ 

~ w ~ 00 W oc oc ffi ffi ~ ~ ~ r r 

TQFP100-P-1414 

DMIO 

RST 

STOP 

Ex 
MODE3 

MODE2 

oscs 
MODE1 

OSCF 

MODEO 

P1S 

P14 
VSS3 

P13 

P12 

P11 

P10 
pg 

PB 

P7 

P6 
PS 

P4 

P3 
VDD3 

MN1921814 O 

NC : Nothing connected with pin. 
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D MN1921816 
I Type MN1921816 

I Data Type 16-bit Fixed Point 

I Instruction Instruction ROM (word) 1 BK (32-bit) 

I Data Data RAM1 (word) 2.75K (16-bit) Data ROM: 2.5K (16-bit) 

Data RAM2 (word) 512 (16-bit) 

RAM Pointer 1 13-bit x 9, Indirect, Direct, Initial Value Pointer increment 

RAM Pointer 2 9-bit x 6, Indirect, Initial Value Pointer increment 

I Instruction Execution Time High Speed Operation 
Low Speed Operation 

92ns (at 2.7 to 3.3V, 21.739MHz) 

I Interrupts • RESET • External • Overflow • 1/0 • DMA 
Multiplex Loop, Multiplex Sub-routine, Interrupts 15 levels in total 

1/0 Serial Interfaces 1to16-oitx 2 

Parallel Interfaces 16-bit x 1 

Special function DMA 2ch 

I Calculation Calculation Accuracy MUL 16x16 ~ 32-oit 
function 

Calculation Accuracy ALU 17-bit 

Barrel Shifter 32~17-bit (-32 to +31 Shift) 

General-use Register 16-bit x 8 

Max/min Value Set Available 

I Package TQFP100-P-1414 

I In-Circuit Emulator ICE1920811 

I Evaluation Chip MN1920811 

I Notes Double Speed MAC (16 x 16 ~ 32, 32+40 ~ 40), Low Power Consumption 

I Electrical Characteristics 
Electrical Characteristics 

Supply Voltage VDD 2.7 

Oscillation Frequency foscF VDD=2.7 to 3.3V 4 

Machine Cycle Tcyc VDD=2.7 to 3.3V, 21.739MHz 92 

Supply Current IDD fOSCF=21.504MHz 

At execution of VSELP, 
Power Consumption Pt Without External Load 
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3.0 3.3 v 
21.739 MHz 

ns 

13.3 30 mA 

40 100 mW 

(Ta= -20 to +70°C) 



MN1921816 O 

I Pin Configuration 

"' N - 0"' "' ~ <;?. '-;!. :;:!: 2 N 
0 

"' "' " '<t <'l N " ~ ~~ N - ~ :!l ii iiii iii iii 0 
~ ~~ ~ ~ ~ ~ ~ ~ 0 
0 00 oo 0 0000 0 0 ooo 0 0 ooo 0 > 

I 
VDD1 97 91 89 83 DMIO 

DMl24 74 RST 

DMl25 73 STOP 

DMl26 72 EX 

DMI27 71 MODE3 

DMI2B 70 MODE2 

DMI29 69 oscs 
DMI30 68 MODE1 

DMI31 9 67 OSCF 

AM IO <:----- 10 66 MODEO 

AM I 1 <:----- 11 65 P15 

AM !2 <:----- 12 64 P14 
VSS1 13 MN1921816 63 VSS3 

AM !3 <:----- 14 62 P13 

AM I 4 <:----- 15 61 P12 

AM !5 <:----- 16 60 P11 
AM I 6 <:----- 17 59 P10 

AM l7 <:----- 18 58 pg 

AM I8 <:----- 19 57 PB 

AMI9 20 56 P? 
AM !10 <:----- 21 55 P6 
AM I 11 <:----- 22 54 PS 

AMI12 23 53 P4 
AM I 13 <:----- 24 52 P3 

AM I 14 <:----- 2526 28 30 32 34 36 38 40 42 44 46 48 50 51 -- VDD3 
27 29 31 33 35 37 39 41 43 45 47 49 

I I I 111111111111 I 1111 

TOFP100-P-1414 

NC : Nothing connected with pin. 
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D MN1932801 
I Type 

I Data Type 

Instruction Instruction ROM (word) 

Data Data RAM (word) 

RAM Pointer 

I instruction Execution Time 

I Interrupts 

1110 Serial Interfaces 

Parallel Interfaces 

Special function 

MN1932801 

16-bit Fixed Point 

2BK (24-bit) 

6K (16-bit), Data ROM: 30K (16-bit) 

16-bit x 10, Indirect, Direct, Initial Value Pointer increment, Cyclic Addressing 

• Bit Reverse 

High Speed Operation 

Low Speed Operation 

27ns (at 2.7 to 3.3V), 25ns (at 3.0 to 3.6V) 

•RESET •External •Overflow • 1/0 • DMA •Timer 

Multiplex Loop, Multiplex Sub-routine, Interrupts 15 levels in total 

1to16-bit x 2 

16-bit x 1 

General-use Output 16-bit 

General-use Input 4-bit 

DMA 2ch 

I Calculation Calculation Accuracy MUL 16x16 __, 32-bit 
function 

Calculation Accuracy ALU 16-bit 

Barrel Shifter 40 __, 17-bit (-32 to +31 Shift) 

General-use Register 16-bit x 4 

Max/min Value Set Available 

I Package TQFP100-P-1414 

I in-Circuit Emulator ICE1932801 

I Evaluation Chip MN1932801 

I Notes Double Speed MAC (16 x 16 __, 32, 32+40 __, 40), Low Power Consumption 

I Electrical Characteristics 

Electrical Characteristics 

Supply Voltage VDD 2.7 

Input Clock Frequency* fF 
VDD=3.0 to 3.6V 65/N 

VDD=2.7 to 3.3V 60/N 

Machine Cycle 
VDD=3.0 to 3.6V 25 

tcyc 
VDD=2.7 to 3.3V 27 

Supply Current IDD tcyc=30. Ons 

Power Consumption Pt Without External Load 

3.0 3.6 v 
80/N MHz 

74/N MHz 

ns 

ns 

40 130 mA 

120 429 mW 

(Ta= -20 to +70°C) 

*N: PLL multiplication factor 
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MN1932801 O 

I Pin Configuration 

0 UJ UJ Cl) 0 

"' 
..,. 

"' "' 0 

"' 00 0 ,._ 
"' "' 

..,. 
"' "'~ 0 a: ;: () 0 0 a: a: a: a: a: a: Q. Q. > [)._ [)._ [)._ [)._ Q. Q. [)._ Q. e:: e:: e:: C!l C!l 

75 73 71 69 67 65 63 61 59 57 

vss 76 
74 72 70 68 66 64 62 60 58 56 

50 VDD 

DMDEO 77 49 SRDY1 

DMDE1 78 48 SRDYO 

DMDE2 79 47 /S!NH1 

DMDE3 80 

DMDE4 81 45 

DMD ES 82 44 SCLKO 

DMDE6 83 43 RXD1 

DMDE? 84 42 RXDO 

DMDE8 85 41 TXD1 

DMDE9 86 40 TXDO 

DMDE10 
MN1932801 

39 vss 
38 GI1 

DMDE11 89 37 GIO 

DMDE12 90 36 TOUT 

DMDE13 91 35 TCLK 

DMDE14 92 34 MODE3 
DMDE15 93 33 MODE2 

AMDO <E--- 94 32 <E--- MODE1 

AMD1 <E--- 95 31 <E--- MODEO 

AMD2 <E--- 96 30 <E--- /RST 
AMD3 <E--- 97 29 <E--- /STOP 

AMD4 <E--- 98 28 --70SCF1 

AMOS <E--- 99 27 <E--- OSCFO 
vss 1000 26 vss 2 10 12 22 

"' 
,._ 

"' "' 0 0 "' "' 
..,. 

"' (J) a: ;: (J) [)._ 0 (J) 0 z I- (J) 0 0 iii 0 0 0 0 0 Ci Ci Ci Ci Ci Ci (J) e e \2 UJ () (J) 0 0 ::> (J) 0 (J) 
:;; :;; :;; :;; > > UJ z > ~ 0 ~> 00 
< < < < :;; :;; :;; :;; :;; :;; ...J >- 0 0 (J) (J) 

< < < < < < (J) !!! > [)._ 00 ...J 
...J 
[)._ 

TQFP100-P-1414 
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D MN1933211 
I Type 

I Data Type 

I Instruction Instruction ROM (word) 

Data Data RAM (word) 

RAM Pointer 

I Instruction Execution Time 

I interrupts 

11/0 Serial Interfaces 

Parallel Interfaces 

Special function 

MN1933211 

16-bit Fixed Point 

32K (24-bit) 

6K + 32 (16-bit) Data ROM: 30K (16-bit) 

16-bit x 1 O, Indirect, Direct, Initial Value Pointer increment, Cyclic Addressing 

• Bit Reverse 

High Speed Operation 
Low Speed Operation 

21. 7ns (at 2. 7 to 3.3V), 20ns (at 3.0 to 3.6V) 

•RESET •External •Overflow • 1/0 •OMA •Timer 
Multiplex Loop, Multiplex Sub-routine, Interrupts 15 levels in total 

1to16-bit x 2 

16-bit x 1 

General-use Output 16-bit 
General-use Input 4-bit 

DMA 2ch 

I Calculation Calculation Accuracy MUL 16x16--? 32-bit 
function 

Calculation Accuracy ALU 16-bit 

Barrel Shifter 40 --? 17-bit (-32 to +31 Shift) 

General-use Register 16-bit x 4 

Max/min Value Set Available 

I Package TQFP100-P-1212, TQFP100-P-1414 

I in-Circuit Emulator ICE1933211 

I Evaluation Chip MN1933211 

I Notes Double Speed MAC (16x16--? 32, 32+40--? 40), Low Power Consumption 

I Electrical Characteristics 

Electrical Characteristics 

Supply Voltage VDD 2.7 3.0 3.6 v 

ff 
VDD=3.0 to 3.SV 72/N 100/N MHz 

Input Clock Frequency*' 
VDD=2.7 to 3.3V 64/N 92/N MHz 

Machine Cycle 
VDD <:: 3.0V 20 ns 

tcyc 
VDD <:: 2.7V 21.7 ns 

Supply Current 1 IDD1 VDD=2.7 to 3.3V, tcyc=21.7ns 30*2 175 mA 

Power Consumplion1 Pt1 Without External Load 630 mW 

Supply Current 2 IDD2 VDD=3.0 to 3.6V, tcyc=20ns 240 mA 

Power Consumplion2 Pt2 Without External Load 864 mW 

(Ta= -20 to +70°C) 

*1 N : PLL multiplication factor 
*2 Values given are for machine cycle of 27ns at PSl-CELP voice coding execution 
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I Pin Configuration 

vss 
DMDEO 

DMDE1 

DMDE2 

DMDE3 

DMDE4 

DMDES 
DMDE6 

DMDE7 

DMD EB 

DMDE9 

DMDE10 

DMDE11 

DMDE12 

DMDE13 

DMDE14 

DMDE15 

AMD2 

AMD3 

AMD4 

AMOS 
VSS 

"' 0 
::; 
<( 

" "' "' 0 0 0 
::; ::; ::; 
<( <( <( 

61 59 57 55 53 
62 60 58 56 54 

MN1933211 

10 12 14 
13 

0 0 "' <".) ... "' (J) a: ~ (J) 0.. 0 (J) 0 z >-- C/l 0 
0 0 0 0 0 0 0 (J) !'2 !'2 \2 w () (J) 0 0 ::::> C/l 0 
> > w z > > 0 > > ::; ::; ::; ::; ::; ::; ...J 

~ <( () () <( 
<( <( <( <( <( <( C/l > 0.. ...J 

...J 
0.. 

TQFP100-P-1212 I TQFP100-P-1414 

51 
52 50--VDD 

0 
(J) 
() 
C/l 
0 

49 -------7 SRDY1 

48 -------7 SRDYO 

47 <E--- /S!NH1 

48 <E--- /S!NHO 

45 SCLK1 

44 SCLKO 
43 RXD1 

42 RXDO 

39 

38 G11 

37 G10 

36 TOUT 

35 TCLK 

34 MODE3 

33 MODE2 

32 MODE1 

31 MODEO 
30 /RST 

29 /STOP 

28 OSCF1 

27 OS CFO 
26 <E--- vss 

Cii 
() 
(J) 

0 

MN1933211 O 
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D MN1931712 
I Type 

I Data Type 

I Instruction Instruction ROM (word) 

Data Data RAM (word) 

RAM Pointer 

I instruction Execution Time 

I interrupts 

1/0 Serial Interfaces 

Parallel Interfaces 

MN1931712 

16-bit Fixed Point 

1 ?K (24-bit) 

3.5K (16-bit) Data ROM: 5K (16-bit) 

16-bit x 10, Indirect, Direct, Initial Value Pointer increment, Cyclic Addressing 
• Bit Reverse 

High Speed Operation 
Low Speed Operation 

20ns (at 3.0 to 3.6V, 100MHz) 

• RESET • External • Overflow • 1/0 • DMA •Timer 
Multiplex Loop, Multiplex Sub-routine, Interrupts 15 levels in total 

1to16-bit x 2 

16-bit x 1 

General-use Output 16-bit 
General-use Input 4-bit 

Special function DMA 2ch 

I Calculation Calculation Accuracy MUL 16 x 16 ~ 32-bit 
function 

Calculation Accuracy ALU 16-bit 

Barrel Shifter 40 ~ 17-bit (-32 to +31 Shift) 

General-use Register 16-bit x 4 

Max/min Value Set Available 

I Package QFP100-P-181 BB 

I in-Circuit Emulator ICE1933211 

I Evaluation Chip MN1933211 

I Notes Double Speed MAC (16 x 16 ~ 32, 32+40 ~ 40), Low Power Consumption 
PCM-CODEC l/F, ADPCM l/F, Flash Memory l/F 

I Electrical Characteristics 

Electrical Characteristics 

Supply Voltage VDD 3.0 

Input Clock Frequency*' fF VDD=3.0 to 3.6V ?VN 

Machine Cycle tcyc VDD ;:>: 3.0V 20 

Supply Current 1 IDD1 VDD=3.3V, tcyc=20ns 

Without External Load, 
Power Consumption 1 Pt1 Double-speed MAC 10% or less 

*1 N : PLL multiplication factor 

3.3 3.6 v 
100/N MHz 

ns 

45 128 mA 

149*2 422 mW 

(Ta= -20 to +70°C) 

*2 Values when using ADPCM at Ta=25°C, echo cancellation, DTMF 
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MN1931712 O 

I Pin Configuration 

>< 
LL w w w rJ) 

(,) 

"' 
..,. 

"' "' 0 Cl rn en en a: ;;: (,) 0 <( 

a: a: a: a: a: a: "' "' " " "' "' 
..,. 

"' "' a: 0 (/) 0 0: Q,, Q,, Q,, 
a: 

0.. 0.. > 0.. 0.. 0.. 0.. 0.. 0.. 0.. > 0.. (!) 0.. 

II 
vss 76 --VDD 

/ACDWN 77 49 ADPCMOUT 

/PMUTE 78 48 ------7 BC LOCK 
G02<E----- 79 47 <'----- HWYSYNC 
G03~ 80 46 ~ADPCMIN 

G04~ 81 45 ~EXCLK 

G05<E----- 82 44 EXSHCLK 
G06~ 83 43 MEMMODE 

G07<E----- 84 42 RXDO 

GOB~ 85 41 TXD1 

G09~ 86 40 TXDO 

G010~ 87 39 vss 
VDD-- 88 MN1931712 38 G/1 

RXSYNC1~ 89 37 G/O 

RXSYNC2~ 90 36 PSACK 

RXSYNC3<E----- 91 35 LMUTE 

RXSYNC4~ 92 34 MODE3 

RXSYNC5 <'----- 93 33 MODE2 

RXSYNC6~ 94 32 

/MEMCEO <'----- 95 31 MODEO 

/MEMCE1 96 30 ~/RST 

/DTMFCS 97 29 ~/ACFL 

HWYCLK 98 28 ------7/FRSYNC 

/SBFSYNC 99 27 ~PLLSLEEP 

26 --VDD 

0 0 "' "' 0 ..,. 
"' "' " en Ci w (/) w w w 0 Cl Cl z f- "'(/) 0 i'.i: g g 0 0 ~ g ~ g iZ _J (/) a: ;;: _J (,) Cl 0 0 ::> "'(/) LL 

SE SE > x (,) > ::;: <( z > > 0 >> (,) (,) ::;: ::;: ::;: ::;: ::;: ::;: a: ::;: w ::;: ::;: >- <( (,) (,) <( rJ) rJ) 
w w w w w w w w w w w ~ 

w w ~ > 0.. 0 0 ::;: ::;: ::;: ::;: ::;: ::;: ::;: ::;: ::;: ::;: ::;: ~ ::;: 

TQFP100-P-1212 I TQFP100-P-1414 
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The MN1940 Series includes program-controlled CMOS high-performance 
digital signal processors with optimum architecture for audio signal processing. 

A multiplier, ALU, RAM, audio serial interface, and program RAM are integrated 
into a single chip. 

Features 
• Audio Signal Processing Architecture 

80 ns maximum execution speed. 
Direct coupling to digital delay DRAM available. 
Program loading to instruction RAM. 
Setting of filter coefficient and digital delay time. 

• High-accuracy Operation Functions 
24 x 16 ~ 40-bit multiplier 44-bit ALU 

• Audio Serial Interface 
Input: 2 ports (2 channels/port) 
Output: 3 ports (2 channels/port) 
12S/CD format switching for individual ports 
Full 16/24 bit switching 

•Applications------------------

emu ifff iffifff iffil Ll•i;;;;;;iLl 



D MN19411 
I Type 

I Data Type 

I Instruction Instruction ROM (word) 

I Data Data RAM1 (word) 

Data RAM2 (word) 

RAM Pointer 1 

RAM Pointer 2 

I Instruction Execution Time 

I Interrupts 

1110 Serial Interfaces 

MN19411 

24-bit Fixed Point 

192 (32-bit, On-chip RAM) 

128 (16-bit) 

Internal 128 (24-bit) I External 256K or 1 M DRAM x 1 to 2 pieces 
• For external Memory Access Time BOns (fcLK=25MHz) 

7-bit x 1 

7-bit x 1 (Internal) 1 (External), Cyclic Addressing 

High Speed Operation 
Low Speed Operation 

•RESET 

BOns (al 4.5 lo 5.5V, 25MHz) 

Multiplex Loop, Multiplex Sub-routine 2 levels in total 

16/24-bit (L, R) input x 2, output x 3 

Special function Direct connection of DRAM for Digital Delay is available, 12C Interface built-in 

I Calculation Calculation Accuracy MUL 
function 

Calculation Accuracy ALU 

24 x 16 -7 40-bit 

44 

Barrel Shifter 40 --t 40-bit I -4, 0, + 1, +4 Shift 

Maxtmin Value Set Available 

I Package QFP064-P-1818 

I in-Circuit Emulator Evaluation Board 

I Electrical Characteristics 
Electrical Characteristics 

Supply Voltage VDD Connect respectively all VDD and VSS terminals externally 

Oscillation .frequency fcLK 

Machine Cycle Tcyc 

Supply Current IDD fcLK=24.5MHz, Ta=25°C 

Power Consumption Po 
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4.5 5.0 5.5 v 
4 25 MHz 

80 500 ns 

65 100 mA 

550 mW 

(Ta= -20 lo +70°C, VSS=OV) 



I Pin Configuration 

SD02 

SD03 

WS03 

SCK03 

[NC] 

vss 
vss 10 

[NC]--11 

GAS <:------ 12 

OE 13 

AB 
A? 

A6 

14 

15 

Ci UJ 

60 59 58 57 56 55 54 53 52 51 50 49 48 <:-----CE 

MN19411 

~~MN~ OIUJIW 00 00 ~ w ~ ~ M ~ 
<( <( <( <( <( <( i'2 s: g; g; 0 0 0 0 0 0 

QFP064-P-1818 

47 <:-----ADDR1 

46 <E-------ADDRO 
45 --VDD 

44 --voo 
43 <::-----7SCL 

42 ~SDA 

41 <:------TESTO 
40 <:-----RESET 

39 <:-----SYNC 

38 SYNCS EL 

TEST1 

34 

D1 

MN19411 O 

NC : Nothing connected with pin. 
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D MN19412A 
I Type 

I Data Type 

I Instruction Instruction ROM (word) 

I Data Data RAM1 (word) 

Data RAM2 (word) 

RAM Pointer 1 

RAM Pointer 2 

I instruction Execution Time 

I interrupts 

11/0 Serial Interfaces 

Parallel Interfaces 

Special function 

MN19412A 

24-bit Fixed Point 

512 (32-bit, On-chip RAM) 

256 (16-bit) 

Internal 256 (24-bit) I External 256K or 1 M DRAM x 1 to 2 pieces, 256K SAAM x 1 to 2 pieces 
•For external Memory Access Time DRAM BOns, SRAM 100ns (fosc=40MHz) 

8-bit x 2 

8-bit x 2 (Internal), 2 (External), Cyclic Addressing 

High Speed Operation 
Low Speed Operation 

5Dns (at 4.75 to 5.25V, 40MHz) 

•RESET •INTO Interrupts • INT1 Interrupts 
Multiplex Loop, Multiplex Sub-routine, Interrupts 3 levels in total 

16/24-bit (L, R) input x 2, output x 3 

8-bit x 1 

Direct connection to DRAM, SAAM for Digital Delay is available, 12C Interface built-in 

I Calculation Calculation Accuracy MUL 24 x 16 ~ 40-bit 
function 

Calculation Accuracy ALU 44 

Barrel Shifter 40 ~ 40-bit I 0, + 1, +4 Shift, -32 to +31 Shift 

Max/min Value Set Available 

I Package QFP084-P-1818 

I in-Circuit Emulator Evaluation Board 

I Electrical Characteristics 
Electrical Characteristics 

Supply Voltage 
VDD fOSC=4 to 40MHz 4.75 5.0 5.25 v 
vss Connect respectively all VDD and VSS terminals externally 

Oscillation Frequency fosc VDD=4.75 to 5.25V 4 40 MHz 

Machine Cycle Tcyc 50 500 ns 

Supply Current IDD fcLK=40MHz, Ta=25°C 110 150 mA 

Power Consumption Po 787.5 mW 

(Ta= -20 lo +7D°C, VSS=DV) 
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I Pin Configuration 

[NC] 1 Jl4 83 82 81 80 79 78 77 76 75 74 73 72 71 70 69 68 67 66 65 64 63 <E---CE 

SOEN2 -----7 2 62 <E---ADDR1 

SCK02 -----7 3 

SD03 

WS03 

SCK03 

SOEN3 
\/SS 

\/SS 

GAS 10 

6E 11 

A14 12 

A13 13 

A12 14 

A11 15 

A10 16 

A9 17 

AB 18 

A7 19 

A6 20 

MN19412A 

[NC] 21 22 23 24 25 26 27 28 29 30 31 32 33 

111111111111111 

QFP084-P-1818 

61 <E---ADDRO 
60 --VDD 

59 --VDD 

58 ----7CLKO 

57 <E---CLKI 

56 <E---TESTO 

55 <E---RESET 

54 <E---INT1 

53 INTO 

52 <E---TEST1 

51 <E---SYNC 

50--[NC] 

49 PO 

48 

47 

46 

45 

44 

P1 

P2 

P3 

P4 

P5 

P6 

MN19412A O 

NC : Nothing connected with pin. 
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O MN19413 
I Type 

I Data Type 

I Instruction Instruction ROM (word) 

I Data Data RAM1 (word) 

Data RAM2 (word) 

RAM Pointer 1 

RAM Pointer 2 

I Instruction Execution Time 

I interrupts 

11/0 Serial Interfaces 

Parallel Interfaces 

Special function 

MN19413 

24-bit Fixed Point 

512 (32-bit, On-chip RAM) 

256 (16-bit) 

Internal 256 (24-bit) I External 256K or 1 M or 4M DRAM x 1 to 2 pieces, 256K or 1 M SRAM x 1 to 2 
pieces 

•For external Memory Access Time DRAM BDns, SRAM 10Dns (losc=2DMHz) 

8-bit x 2 

8-bit x 2 (Internal), 2 (External), Cyclic Addressing 

High Speed Operation 
Low Speed Operation 

50ns (at 4.75 to 5.25V, 2DMHz) 

•RESET •INTO Interrupts • INT1 Interrupts 
Multiplex Loop, Multiplex Sub-routine, Interrupts 3 levels in total 

16/24-bit (L, R) input x 1, output x 2 

4-bit x 1 

Direct connection to DRAM, SRAM for Digital Delay is available, 12C Interface built-in 

I Calculation Calculation Accuracy MUL 24x16 ~ 40-bit 
function 

Calculation Accuracy ALU 44 

Barrel Shifter 40 ~ 40-bit I 0, + 1, +4 Shift, -32 to +31 Shift 

Max/min Value Set Available 

I Package QFP100-P-1818 

I In-Circuit Emulator Evaluation Board 

I Electrical Characteristics 

Electrical Characteristics 

Supply Voltage 
VDD fOSC=2 to 20MHz 4.75 5.0 5.25 v 
vss Connect respectively all VDD and VSS terminals externally 

Oscillation Frequency fosc VDD=4.75 to 5.25V 2 20 MHz 

Machine Cycle Tcyc 50 500 ns 

Supply Current IDD fcLK=20MHz, Ta=25°C 120 190 mA 

Power Consumption Po 990 mW 

(Ta= -20 lo +7D°C, VSS=DV) 
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I Pin Configuration 

RP 1 d00ss 98 97 96 95 94 93 92 91 QO 89 88 87 86 85 84 83 82 81 BO 79 78 77 7615 RXO 

RN 2 74 <E----CSEL 

VDD 73 ----3> FL 1 
SCKI RX1 

~ "~~ 
~ ro-ru 

8002 RX2 
$001 66 --VDD 

WSO 67 <E---XISEL 

SCKO X01 - ~ 
P3 
P2 

P1 
PO 

SYNC 

INT1 
INTO 

XTEST1 

XRESET 
A DORO 
ADDA1 

SCL 

SDA 
XCE 

MN19413 

2526272829 3031 

~g~~~~~~~~~<~~~~~~<~~~~e~ 

"' 

QFP100-P-1818 

64 TESTO 

X02 
62 Xl2 

vss 
60 DO 
59 01 

02 
03 

56 04 

05 
06 
07 

VDD 

MN19413 O 

NC : Nothing connected with pin. 
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OIL Packages 
SDIP-022-P-0300 SDIP028-P-0400 

~;:::::::=i !] 
14 

SDIP052-P-0600 SDIP064-P-0750 

------"'"-"-""°"'---.4 -~ 
52 27 

~o 0 ~ ~![ 
1 • 

SO Packages 
SOP020-P-0300 SOP028-P-0375 

• Package Symbol : SDIP =Shrink Dual - In - Line Plastic Package 
SOP= Small Out Line Package 

About Package Symbol : The name conformed to EIAJ_ 
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Unit: mm 

SD I P042-P-0600 

37.0±0.3 

42 22 

0 

21 

Unit: mm 



QFP I QFH I QFS I TQFP I LQFP Packages 
QFH032-P-0707 

- -1 

I~ ~w1'[1!~1 
T 

l"=iirrri,.,,,TiTITTF~-9--1 
8 - -

QFH064-P-1818 

LQFP064-P-1414 

, _____ 16.00±0.2Q_ __ _ 

•Package Symool OFP = Quad Flat Package 

QFP044-P-1010 

QFH064-P-1212 

-·-----. 

~~~i 

~~ __ ,,_lJ 
11~nnnnnnnoonnnnni7LIDJ 
~ \ ~: 

- -8.~~_TING P~f'.J_E \ 0 I 

QFH080-P-1212 

61 

80 

14.0:t:0.2 ·----_____ 1_~~~ 

I 60 41 

~~~+;---1 

0 

i ~I 
-~21 J 

OFH = Quad Flat High Package 

LQFP = Low Profile Quad Flat Package 
Aoout Package Symool : The name conformed to EIAJ. 

QFP064-P-1414 

QFH064-P-1414B 

_____ 18.7±0.4 

14.0;t0.2 r------

QFH080-P-1414 

Unit: mm 

33 
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QFP I QFS I TQFP I LQFP Packages 
QFS080-P-1414 TQFP080-P-1212 

61 61 

80 

lc:ilo.151 SEATINGPLANE 

QFP084-P-1818 

~ 

QFP100-P-1818 

22.9±0.4 

18.0±0.2 

75 51 

76 

0 

10 0 0 

• Package Symbol 

QFP084-P-1818E 

QFP100-P-1818B 

76 

0 

~ ~ 
~ gJ 

100 
26 

I 
----lQ[QJ]J \ 
SE~TING PLANE\ 

QFP = Quad Flat Package 

QFH = Quad Flat High Package 

QFS = Quad Flat L - Leaded Package, Small Package 
TQFP= Thin Quad Flat Package 

LQFP = Low Profile Quad Flat Package 

About Package Symbol : The name conformed to EIAJ. 

282 

LQFP080-P-1414A 

61 

r-----_J§.00±0.20 ·-·----~; 
: __ 1_1_.00±0.10 -- ---- ' 

60 

QFH084-P-1212 

QFH100-P-1414 

14.0:t0.2 

Unit: mm 

•o .. t' I, 
;Li' ! 
~ 
8-1 

;? g;:, 



QFP I QFH I QFS I TQFP I LQFP Packages 
TQFP100-P-1212 

14.0±0.2 

75 

76 

0 

QFP124-P-2828 

~--~3~12±0.4 

.----'~8.0±0.2 

LQFP128-P-1818 

20.0±0.2 

18.0±0.1 

96 

97 

0 

• Package Symbol 

TQFP100-P-1414 

16.0+_D.2 

14.0±0.1 -

QFH128-P-1818 

20.0±0.2 
18.0:i:0.2 

96 

97 

0 

0 

LQFP128-P-18188 

20.0±0.2 
18.0±0.1 

65 

0 

0 

65 

0 

32 

o.2:g:Jg 

64 

!\) 

33 

OO:mJ I ) 

~\" ~~ill§''~ 
0QII SEATING PLANE\ ~ 0.5±0.~ 

fO.Bl 

QFP = Quad Flat Package 
QFH = Quad Flat High Package 
TQFP =Thin Quad Flat Package 
LQFP=Low Profile Quad Flat Package 

About Package Symbol : The name conformed to EIAJ. 

LQFP100-P-1414 

76 

____ _!'1.,_00±0.20 
___ 14.Q.Q!9.:.!9 __ 

QFP128-P-1818 

20.0±0.2 
18.0:cll.2 

96 

97 

0 

0 

Unit: mm 

l'tllllllJjinDlllllllllllllllllllllllllllllllmnnm;tLL-.1 ii 
l2[QJJ ~ 0 

SEATING PLANE d 0.5.±0.2 

QFP144-P-2020 

22.0:t0.2 

20.0±0.2 

108 

109 

0 

0 0 
144 
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QFP I QFH l QFS I TQFP I LQFP Packages Unit: mm 

QFP160-P-28288 QFP208-P-2828 

31.2±0.2 312±03 
28.0±0.1 28.0:t0.2 

56 10 

121 157 

0 0 

0 0 

(1.325 

SEATINGPlAtE 

"'~(1.6) 
~'l - --

"' ' " . 
0-10· 

0.8:1:0.2 

• Package Symbol : QFP = Quad Flat Package 
About Package Symbol : The name conformed to EIAJ. 

PGA Packages 
PGA 144-C-S15U PGA181-C-S15U 

040 0 
f2.032 40.00±0.51 

D c 
I 
INDEX MARK 

• Package Symbol : PGA = Pin Grid Array 
About Package Symbol : The name conformed to EIAJ. 
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Unit: mm 
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Glossary 

-c­
•CRTC 

CRT Controller 

-0-
•DTMF 

Dual Tone Multiple Frequency 

-F­
• FGICR 

Frequency Generator ICR 

• FLP 
Fluorescent Light Panel 

•FS 
Frequency Synthesizer 

-H­
•HBS 

Home Bus System 

-1-
•ICR 

Input Capture Register 

-L­
•LCD 

Liquid Crystal Display 

•LED 

Light Emitting Diode 

-0-
•0CR 

Output Compare Register 
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-P­
• PLL 

Phase Locked Loop 

•PWM 
Pulse Width Modulaiton 

-s­
•SIH 

Sample Hold 

-u­
•UART 

Universal Asynchronous Receiver Transmitter 

-V­
•VF 

Vacuum Fluorescent 

•VS 
Voltage Synthesizer 



Matsushita Electronics Corporation 
Semiconductor Group 

Nagaokakyo, Kyoto, 617 Japan 
Tel: (075) 951-8151 

SALES OFFICES 

• U.S.A. SALES OFFICE 
Panasonic Industrial Company [PIC] 
• Eastern Office: 

2 Panasonic Way, Secaucus, New Jersey 07094 
Tel: 201-348-5217 
Fax: 201-392-4652 

• Milpitas Office: 
1600 McCandless Drive , Milpitas , Californ ia 95035 
Tel: 408-945-5630 
Fax: 408-946-9063 

• Chicago Office : 
1707 N. Randall Road , Elgin , Illinois 60123-7847 
Tel : 84 7-468-5829 
Fax: 847-468-5725 

• Atlanta Office: 
1225 Northbrook Parkway, Suite 1-1 51 , 
Suwanee, Georgia 30174 
Tel: 770-338-6940 
Fax: 770-338-6849 

• CANADA SALES OFFICE 
Matsushita Electric of Canada Ltd. [MELCA] 

5700 Ambler Drive Mississauga, Ontario, L4W 2T3 
Tel: 905-624-5010 
Fax: 905-624-9880 

• GERMANY SALES OFFICE 
Panasonic Industrial Europe (Continental) [PIE(C)] 
• Munchen Office: 

Neukeferloh, Bretonischer Ring 6 85630 Grasbrunn 
Tel: 89-46007-156 
Fax: 89-46007-195 

• U.K. SALES OFFICE 
Panasonic Industrial Europe (U.K.) [PIE(UK)] 
e Electric component Group: 

Willoughby Road, Bracknell , Berkshire RG12 8FP 
Tel: 1344-86-2444 
Fax: 1344-85-3313 

• FRANCE SALES OFFICE 
Panasonic Industrial Europe (Continental) [PIE(C)] 
• Paris Office: 

270, Avenue de President Wilson 
93218 La Plaine Saint-Denis Cedex 
Tel: 33 1-4946-4300 
Fax: 331-4946-0010 

• IT ALY SALES OFFICE 
Panasonic Industrial Europe (Continental) [PIE(C)] 
• Milano Office: 

Via Lucini N19, 20125 Milano 
Tel : 2-67-881 
Fax: 2-667-13316 

© Matsushita Electronics Corporation 1997 
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•TAIWAN SALES OFFICE 
Panasonic Sales Taiwan Co., Ltd. [PST] 
• Head Office: 

6th Floor, Tai Ping & First B.uilding No.550. Sec.4, 
Chung Hsiao E. Rd. Taipei 10516 
Tel : 2-757-1900 
Fax: 2-757-1906 

• Kaohsiung Office: 
6th Floor, Hsien 1st Road Kaohsiung 
Tel: 7-223-5815 
Fax: 7-224-8362 

• HONG KONG SALES OFFICE 
Panasonic Shun Hing Industrial Sales (Hong Kong) 
Co., Ltd. [PSl(HK)] 

11 /F, Great Eagle Centre, 23 Harbour Road, 
Wanchai, Hong Kong . 
Tel : 2529-7322 
Fax: 2865-3697 

• SINGAPORE SALES OFFICE 
Matsushita Denshi (S) Pte. Ltd. [MECS] 

22, Ang Mo Kio, Industrial Park 2, Singapore 2056 
Tel : 481-88 11 
Fax: 481-6486 

Panasonic Industry of Asia Company 
• Head Office 

300 Beach Road # 16-01 , 
The Concourse Singapore 0719 
Tel : 225-0444 
Fax: 322-3997 

• MALAYSIA SALES OFFICE 

[PIA] 

Panasonic Industrial Co., (M) Sdn. Bhd. [PICM] 
40708 Shah Alam Selangor Daru l Ehsan, Malaysia 
Tel: 3-541 -6988 
Fax: 3-541 -6979 

• CHINA SALES OFFICE 
Panasonic SH Industrial Sales (Shenzhen) 
Co., Ltd. [PSl(SZ)] 

7 A-107, International Business & Exhibition Centre, 
Futian Free Trade Zone , Shenzhen 518048 
Tel : 755-359-8500 
Fax: 755-359-8516 

Panasonic Industrial (Shanghai) Co., Ltd. [PICS] 
1 F, Block A, Development Mansion, 51 Ri Jing Street, 
Wai Gao Oiao Free Trade Zone, Shanghai 200137 
Tel: 21-5866-611 4 
Fax: 21 -5866-8000 
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