








































































































































































































































































































































































































































































































































































































1 MN1020003

K Type

MN1020003

T'ROM (x8-hit)
RAM (x8-bit)

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

K Minimum Instruction Execution Time

With Main Clock operated 122ns (at 4.75 to 5.25V, 16.39MHz)

| Interrupts *RESET «NMI eExternal1to5 e Timer0to 6 (12 factors) «A/D e Serial Reception
« Serial Transmission
N Timer Counter Timer Counter 0 : 8-bit x 1 (Timer Output, Event Count)

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

Timer Gounter 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 1ch), 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 1ch), PWM Output)
Clock Source ......ccceeene. 1/ (1 to 256) of System Clock, External Clock Input
Interrupt Source ............ Capture/Compare x 2

Timer Counter 6 : 8-hit x 1 (Timer Output, Event Count, Input Capture (2), Synchronous Output
(1-bit x 1ch), PWM Qutput)
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-hit. (Max. 32-hit)

I serial Interface

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)

H1/0 Ports [High Voltage 1/0

|35

« Jointuse : 35 Input, Output selectable : 35 (by-bit),
« Specifited pull-up Resistor available (Software Programmable) : 27

T A/D Inputs 8-bit x 8ch (with S/H)

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

Tocr (16-bit x 2ch)

I Package QFS080-P-1414
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N Electrical Characteristics

Support Tool

A/D D/A Characteristics

Limit
Parameter Symbol Condition Win. | Typ. | Max. Unit
A/D Conversion Absolute Error VREFH=5V, VREFL=0V +3 | LSB
A/D Conversion Time fosc1=16.39MHz 4.88 us
VREFH AVDD| 2
Reference Input Voltage VREFH>VREFL
VREFL AVSS Y
Analog Input Voltage VIA VREFL VREFH| V
(Ta= +25°C, VDD=5.0V, V§S=0V)
Supply Current
. Limit .
Parameter Symbol Condition Win. | Typ. | Miax. Unit
Input voltage level VDD or VSS
Operating Supply Current DDA 75 | mA
fosc1 = 16.39 MHz output release
Pin with pull-up resistor is open
Supply Current at STOP IDD3 | Al otherinput pins and Hi-z state input/output 30 A
pins are apply simultaneously VDD or VSS level
fosc1 = 16.39 kHz
Pin with pull-up resistor is open
Supply Current at HALT IDD4 All other input pins and Hi-z state input/output 30| mA
pin are simultaneously applied VDD or VSS levell

(Ta=-20 to +70°C, VDD=5.0V, VSS=0V)

K in-Circuit Emulator

PX-ICE102B00 + PX-PRB1020003

 Pin Configuration

=4
< w
B0l 02¥ 20w rn8eusoy
LTI
P41/A17 &> ‘an 7978 77 70 75 T 75 T2 71 70 69 88 67 90 55 04 3 82 gigol 5 At
P42/A18 £&—>2 59 |-——> A0
P43/A19 <—>(3 58[c—— VSS
NMI/PO0 €—> 4 57 |<—> D7
IRQ1/POT &<—>(5 56 [<—> D6
TRQ2/PO2 <—>( 6 55 &——> D5
IRQ3/PO3 <—>{7 s4lc—> D4
TRQ4/P04 <—>{ 8 53 [<—> D3
TRQ5/POS <> 9 52(<—> D2
NAD-TRG/P06 <—>| 10 51 j&—> D1
SYSCK e} 11 MN1020003 sol— > Do
MMODEQ ——>| 12 49 &——> P37/NSBI
MMODET ——>| 13 48 1&——> P36/NSBO
NRST ——>| 14 47 K—> P35/INSBT
X1 —>{15 46 l<—> P34/TCIO6B
XO &— 16 45 f&——> P33TCIOBA
Ves «— 17 44 [&——> P32/TCIO5B
OSCT——>18 43 [&——> P31/TCIO5A
0SCO<— 19 42— P30/TCI4C
VDD ——>| 2021 02 2 00 35 56 2 31 33 35 37 33 411&—> P27/TCI04B

AVSS ——>|

TCIO0/
TCIO1

P20 <—>|%
P21 <—>|
P22 <——>(8
P23 <—>|
P24 «—>I8
P25 <—>|
P26 <—>|8

TCI102
TCI3;
TCO3,

TC4CK;

TCIO4A;

QFS080-P-1414
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1 MN1020004A

K Type

MN1020004A

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

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

I Minimum Instruction Execution Time

With Main Clock operated 122ys (at 4.5 to 5.5V, 16.39MHz)

N interrupts

¢ RESET «Watchdog e Timer Counter0to5  Timer Counter 6to 7 * Timer Counter 6 to 8 Compare
Capture A Timer Counter 6 to 8 Compare Capture B * ATC ch 0 to 3 Transfer finished e External 0 to 3
« Serial ¢h 0, 1 Transmission * Serial ch 0, 1 Reception « Key Input (OR)  A/D Conversion finish

N Timer Counter

196

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

Timer Counter 1 : 8-bit x 1 (Timer Output, Event Gount, Synchronous Output (4-bit x 2ch), Two 8-bit
Prescalers built-in, ATC Start up)
Clock Source .....cccouene.. 1/ (1 to 256) of System Clock. External Clock Input
Interrupt Source ............ Underflow of Timer Gounter 1

Timer Counter 2 : 8-bit x 1 (Timer Qutput, Event count, Two 8-bit Prescalers built-in, A/D Conversion
Start up)
Clock Source ....ccceen.... 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 .......ocuu.... 1/ (1 to 256) of System Clock, External Clock Input
Interrupt Source ............ Underflow of Timer Counter 3

Timer Counter 4 : 8-bit 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 ..o 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 ......ccoeeu.... 1/ (1 to 256) of System Clock, 1/4 X| 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 .....oceeue.e. 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 ........cceu.e.. 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 ........eeue.ee 1/ (1 to 256) of System Clock. External Clock Input
Interrupt Source ............ Coincidence with Compare Capture A or at Capture, Coincidence with Gompare
Capture B or at Capture

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

Serial 0 : 7,8-hit 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-hit 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)

H1/0 Ports[1/0

Support Tool

N

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

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

K in-Circuit Emulator

PX-1CE102B00 + PX-PRB1020004

I Pin Configuration

o
xR
&&
rewrs
LRES G
CodimboNER 2
<<22QLEa o pnsnasgh
i dion-008838858¢
90090000 aLadad L

NC

<— Vss
§&——0sCI
[&—— VoD
&> X0
[E——XI
——> svsCLK
&> TC!
Kk—>TC
8&—>TC
—>TC

8 [——>0sco

A28 <37 0 97 95 o 93 91 8 87 85 5 a1 & 75 [€—> P52/IRQ2/TC108B
A22 <32 74 &——> P51/IRQ1/TCLO7B
A2l <33 78[&—> P50/IRQU/TC1088
A20 <—>4 72[&—> P43/SBO1
A19 <5 71— P42/SBI1
A18 €—>6 70 [&—> P41/SBO0
A17 37 69 [&—> P40/SBI1
A16 <8 68 [<—> P37/RTOB3/AD7/TCI7C
Af5 <39 67 <> P36/RTOB2/ADBITCIEC
Al4 €110 66 [<—> P35/RTOB1/ADS
A13 €311 65[<—> P34/RTOBO/AD4
Al2 €312 64 [€——> P33/RTOA3
A1 <113 MN1020004A 6 K—> P32RTOAZ
A0 <> 14 62 [€—> P31/RTOA1
A9 <—>{15 61 &> P30/RTOAQ
A8 €16 60 [&—— AVSS
A7 S—>17 59 [&—— AVDD
A6 <—>{18 56 [<—> P23/AD3
A5 <—>(19 57 K——> P22/AD2
A4 <> 20 56/<—> P21/AD1
A3 <21 55 [<—> P20/ADO
A2 &—>22 54 [&—— WORD
Al <23 53— BUSGT
RO <> 2¢ 52— BUSRQ
RE <—>{2526 21721829 30T azfajas 308 40, 42 4 46 a8 495051% RST
IS rI AN TN ORNR RO NO T VWS NS R0
BES2883885838252222[ER1BRAES
gEeEEERe SRR B
ERIERE
ey
-

QFH100-P-1414 / TQFP100-P-1414

NC : Nothing connected with pin.

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

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

Nocr (16-bit x 3ch)

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

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

| Package QFH100-P-1414 / TQFP100-P-1414

K Electrical Characteristics

198

All other input pins and Hi-z state input/output
pin are simultangously applied VDD or VSS level

A/D Characteristics
’Pa;’ame’ter”&,. SVmbql s Qundftlgn [win, [ Ty, (W |
A/D Conversion Absolute Error T ' AVDD;5V, AVSS:OV +3 LSB
A/D Conversion Time 4.0 us
Analog Input Voltage VIA AVSS AVDD| V
(Ta=-20 to +70°C, VDD=4.5 to 5.5V, VSS=0V)
Supply Current
Lol o o T T TR T
' Input voltage Ievél VDD or VSS N '
Operating Supply Current IDD1 60 | mA
fosc1 = 16.39 MHz output release
Pin with pull-up resistor is open
Supply Current at STOP IDD3 All other pins and Hi-z state input/output 30 | pA
pin are simultaneously applied VOD or VSS level
fosc1 = 16.39 kHz
Pin with pull-up resistor is open
Supply Current at HALT IDD4 30 | mA

(Ta=~20 to +70°C, VDD=5.0V, VSS=0V)
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1 MN1020407

N Type

MN1020407 [ES (Engineering Sample) is available]

I ROM (x8-bit)

32K (External memory cannot be expanded)

I RAM (x8-bit)

1K (External memory cannot be expanded)

I Minimum Instruction Execution Time

122ns (at 4.5 to 5.5V, 16.39MHz)

K interrupts

«RESET Watchdog e Timer Counter 2 to 5 « Underflow of Timer Counter 0

« Timer Counter 1 Compare Capture A * Timer Counter 1 Compare Capture B« External 0 to 3
« Serial ¢ch 0.1 Transmission e Serial ch 0, 1 Reception ¢ A/D Conversion finish

« Coincidence with Timer Counter 0, Base Register

N Timer Counter

Timer Counter 0 : 16-bit x 1 (Inverter control, PWM Output)
Clock Source ................. 11, 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 Qutput, Up Down function,
2-Phase Encorder Input)
Clock Source ................. 1/2 of 0SCI Oscillation Clock, TCIO1B Pin Input
Interrupt Source ............ Coincidence with Compare Capture A or at Capture
Coincidence with Compare Capture B or at Capture

Timer Counter 2 : 8-hit x 1 (Timer Output, Event Count)
Clock Source ................. 1/2 of 0SCI Oscillation Clock, TCI02 Pin Input
Interrupt Source ............ Underflow of Timer Counter 2

Timer Counter 3 : 8-bit x 1 (Timer Output, Event Count, AD Conversion Startup)
Clock Source ................. TCI03 Pin Input, 1/2 of 0SCI Oscillation Clock
Interrupt Source Underflow of Timer Counter 3

Timer Counter 4 : 8-bit x 1 (UART Baud Rate Generator(2ch), Synchronous Serial Clock Generator (2ch))
Clock Source ...... ....1/2 of OSCI 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 Generatdr (2ch))
Clock Source ................. 1/2 of 0SCI 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-bit unit. (Maximum 32-bit)

N serial Interface

Serial 0:7, 8, 9-hit 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-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

UART x 2 (Joint use with Serial)

N'1/0 Poris[1/0 52| «Joint use : 20 « Input/Qutput selectable : 52 (by -bit) « Pull-up Resistor available
(Software Programable) : 38 « LED Driver : 6 (10mA)  Photo Coupler Driver : 6 (15mA)
Input 16| < Joint use: 8 Dedicated : 8
I'A/D Inputs 8-bit x 8ch (with S/H)
Trwm 16-bit x 2ch
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Ticr

(16-bit x 1ch)

Tocr

(16-bit x 1ch)

K Notes

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

N Package
Support Tool

QFP084-P-1818

K In-Circuit Emulator

PX-ICE102B00 + PX-PRB1020407

T EPROM built-in Type

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

I Pin Configuration

VSS ——>r10 83 81 79 75 73 7 89 67 65 63 NC
TCMO/PE0 <—>| 2 62 |<——VDD
NC —3 61|<——AD7/P47
TOM1/P61 <—>{ 4 60 |<———ADB/P46
TCM2/P62 5 59 |<——ADS5/P45
TCM3/P63 s 58 |<——AD4/P44
TOM4/P64 <—>{ 7 57 |<——AD3/P43
TCMS5/P65 <—>{8 56 |<——AD2/P42
vss —>{o 55 |<——AD15/P57
P24 <—>{ 10 MN1020407 54|<———AD14/P56
P25 <—>{ 11 53 |K<—— AD13/P55
P26 <—>{ 12 52 |<—— AD12/P54
P27 <—>{13 51 |<—— AD1/P41
RTOAO/P70 €<—>1 14 50 ADOP40
RTOA1/P71 <—>{15 49 k—— AVSS
RTOA2/P72 <—> 16 48 f—— AVDD
NMIRQ —>{ 17 47 &—> TXD1/SBO1/P35
RST —>{18 46 [&——> RXD1/SBI1/P34
0SCI ——>{19 45 [&——> TRXC1/SBT1/P33
0SCO €<—— 20 44 |&——> TXDO/SBOO/P32
VDD 12122 e, 26, 28, 00 32 54 36 38 40, 4249 [C—>RXDUSBIOPAT
RRRRRBs-8Bn03839288358883
BLeecERCCREEaR=edgcdil
£88B85588295558 ZERRRR
CoCoor g g g oF [ g
x
[

QFP084-P-1818

NC : Nothing connected with pin.
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1 MN1021213

N Type MN1021213
T ROM (x8-bit) 90K

I RAM (x8-hit) 3K

I Minimum Instruction Execution Time Processor Mode 200ns (at 2.7 to 3.6V, 10MHz)

(However, a wait setting of 1 wait or more is required for peripheral-function
register access and external memory space access.)

External Expansion Mode 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.)

N interrupts

* RESET  Watchdog e Timer Counter 0 to 9 e Timer Counter 10 to 11

* Timer Counter 10 to 12 Compare Capture A * Timer Counter 10 to 12 Compare Capture B
* ATCch 0to 3 «External 0 to 3 « Serial ch 0 to 3 Transmission  Serial ch 0 to 3 Reception
* Kl Pin (OR) * A/D Conversion finish

K Timer Counter

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

Timer Counter 5, 6, 8, 9 : 8-bit x 1 (Timer Output, Event Count, UART Baud Rate Generator, Synchronous
Serial Clock Generator)
Clock Source ........c........ 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, A/D Conversion Start up)
Clock Source .......cccev.... 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 Qutput, 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 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 0to 9

N Serial Interface

202

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

Serial 2, 3 : 8-hit 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)
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H1/0 Ports]i/0 46*| « Dedicated : 23 « Joint use : 23 (External Expansion Mode)
« Input / Output selectable (by-bit) *at External Expansion Mode
« Dedicated : 3 < Joint use : 23 (Processor Mode) e Input/Output selectable (by-bit)

Input 4 | «Jointuse:4

| A/D 8-bit x 8¢ch (Maximum input is 12) (with S/H)

FrPwm 16-bit x 3ch

Ticr 16-bit x 3ch

Tocr 16-bit x 3ch

| Special Ports 1 (4-state Synchronous Output)

I Notes Address / Data Multiplex Bus Interface

N Package LOFP128-P-1818B

N Electrical Characteristics
A/D Characteristics

Limit
L il N
Parameter Symbol Condition Min. | Typ. | Max. Unit otes
+2 | LSB |ch0to 3

+3 | LSB |ch4to 11

A/D Conversion Relative Error

A/D Conversion Time 16MHz 5.0 us
Analog Input Voltage VIA VSS VDD | V
(Ta= +25°C, VDD=AVDD=3.0V, VSS=AVSS=0V)
Supply Current
. - Limit .
Parameter Symbol Gondition [Wiim., [ Typ. [ Max, Unit

VI =VDD or VSS, Output open
Operating Supply Current | IDDopr or VSS, Output op 60 | mA
f=16 MHz, VDD = 3.6V

Pin with pull-up resistor is open

Supply Current at STOP IDDS 50 | pA

All other input pins and Hi-z state input/output
pins are simultaaneously applied VDD or Vss level
=16 MHz, VDD = 3.6V Qutput release

(Ta=-20 to +70°C, VDD=AVDD=2.7 to 3.6V, VSS=AVSS=0V)

Supply Current at HALT IDDH 15 | mA
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Support Tool

K in-Circuit Emulator PX-ICE10200 + PX-PRB1020013
PARTNER « EX1020013

N EPROM built-in Type Use MN102P1213LH in LQFP128-P-1818B package.

K Pin Configuration

292835, 0
053588088
S oy, EEEEDOOOD
ad=8orlonnronstdfon-cnaros =
T%T?TTiTTTTfEéi:EQQgEEEEET 280
8388532858888 RRRENRAR 8588
eourko 3| ales 1o
pae 8 Sz ies
£k < % S 389
ot o
P04/ KI4 <1101 80fe—> TCK
poaKe < o]
s m e
£oRy 8 <ol pE
P40/ IRQD ——>{105. s6le—> P73/
Patif IRQ1 106 s5/€—> P72/ SBI3
Fathine —gpoe s
paayinge —3pe S prseee
figs 1 Frb g
e = oo
o8 e e reses,
Cioigs < MN1021213 s A
e e it
TeuA b=
st i )
Jene e a3k
Teoies e N
o i e
DO 119 42f—> A5
] P =g
IS i Pl
D3 €122 39— VDD
8 o —
<24 37f—> A9
P =
D6 <—>126 35— A1l
3=9) =gl
D8 33| A13

gorguornasiTuNRosrneooren o
B2 e s AL T AR n B8R EEZ 238,
569600025885 N308852255238
5°08RC0RE0

LQFP128-P-1818B (Processor Mode)
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s4le—> TCI03

MN1021213 o

LQFP128-P-1818B (External Expansion Mode)
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- [1MN1020015-1 /0415 /B3203

| | Type MN1020015-1 / 0415 (under development) / B3203 [ES (Enginerring Sample) is available]
| TRrRom (x8-hit / 16-bit) Maximum 16M in total (Special Register 1K, Reserve Space 1K included)
RAM (x8-hit / 16-bit) External / 32K / 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)
| Interrupts * RESET »Watchdog e Timer Counter 0 to 5

* Timer Counter 6to 7 = Timer Counter 6 to 8 Compare Capture A
« Timer Gounter 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) e« A/D Conversion finish

K Timer Counter Timer Counter 0 : 8-hit 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-bit x 1 (Timer Output, Event Count, Synchronous Output (4-bit x 2ch), Two 8-bit
Prescalers built-in, ATC Start up)
Clock Source ........c..c..... 1/ (1 to 256) of System Clock External, Clock Input
Interrupt Source ............ Underflow of Timer Counter 1

Timer Counter 2 : 8-hit x 1 (Timer Output, Event count, Two 8-bit Prescalers built-in, A/D Conversion

Start up)
Clock Source .........c....... 1/ (1 10 256) of System Clock, External Clock Input
Interrupt Source ............ Underflow of Timer Counter 2

Timer Counter 3 : 8-hit 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-hit 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 .......cc........ 1/ (1 to 256) of System Clock, External Clock Input
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 .........ce.... 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-bit x 1 (Timer Output, Event count, Input Capture, PWM Output, Up Down function,
2-Phase Encoder Input)
Clock Source ........c........ 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. (maximum 48-bit)
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N serial Interface 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)

H1/0 Ports]1/0 I 84| « Joint use : 84 (MN1020415), 49 (MN1020015-1), 48 (MN102B3203)
« Specified pull- up Resistor available : 24 (Software Programable)
I A/D Inputs -bit x 8ch (with S/H)
rwm 16-bit x 3ch (Number of PWM, ICR and OCR channels depends on combination type)
Ticr (16-bit x 3ch)
Tocr (16-bit x 3ch)
| Special Ports 4 (Synchronous) x 2ch Usable as 8-bit
l Notes DRAM Refresh Controller built-in, Data Bus Width ; 8 or 16-bit selectable
I Package MN1020015-1 : QFH100-P-1414, LQFP100-P-1414

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

K Electrical Characteristics
A/D Characteristics

o ) Limit "
Parameter Symbol Condition Min. | Typ. | Max. Unit
A/D Conversion Absolute Error AVDD=5V, AVSS=0V +3 | LSB
A/D Conversion Time 4.0 us
Reference Input Voltage VREFH AVDD| V
VREFL VREFH>VREFL 2SS v
Analog Input Voltage VIA VVREFL VREFH| V
(Ta=-20 to +70°C, VDD=4.5 to 5.5V, VSS=0V)
Supply Current
- — — Tt -
Parameter Symbol Condition ’ Win. | Typ. | Miax. 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 puli-up resistor is open 30 pA

All other input pins and Hi-z state input/output
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 input/output
pins are simultaaneously applied VDD or Vss level

(Ta=-20 to +70°C, VDD=5.0V, VSS=0V)

Support Tool
y K in-Circuit Emulator PX-ICE10200 + PX-PRB1020415 (MN102B0415)
‘ PX-ICE102B00 + PX-PRB102B32 (MN102B3203)

N EPROM built-in Type Use MN102F0715 (for software development) in QFH100-P-1414 package.
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K Pin Configuration

[¢—— VDD
[€¢—— vsS

[€—> P10,/RAS
[€<—> P87,015
[€—> P8s,D14
[¢—> P85,D13
[€—> Pe4,D12
[¢—> P83,D11
[«—> P82,010
[€«—> P81,09
[«—> P80,08
[€—> P07,07
<—> P06,D8
j€<—> P05,D5
[€—> P04,D4.
[€—> P03,D3
[¢—> P02,02
[<—> P01,01
[€—> P00,D0
[€—> PC2,WEH
[<—> PC1/WEL

g8 £E
oo T o jSe) e
g5 2 ssesbit g2 Eie gt
000 LI<TI<> 3> [SRENE] LT <> >
§555=8:288888338 4. §555=8388888858 oa.e
EERE R bbbk go%x g LR R BB bbbk 0222280
JPPFIrsEsE a2 Y a %EH%%%%&%%%?T%%%
S 7575 TSy T g B B B et s ) o raspss 7675 078 1 71 20 89 g 67 oo 5 (8 6T B ST T K
IK10,P60 <—3{77 ¢ vss JK10,P60 €—>{77
KI1,P61 <178 <—> P14,/0AS3,/083 KL PET €78
IKI2,Pe2 <—>|79 le—> P13,/CAS2/052 /KI12,P62 <319
JK13,P63 <—3{80 le—> P12/CAS1,/CS1 /K13,P68 <—>/80
/K14,P64 <81 > P11,0AS0,CS0 JK14,PEs 81
IKI5,P65 <—>{82 le—> P10,/RAS jﬁ:gg: > ::
JKI6,Po6 <183 <—>Dp15 i (W
IKI7,P67 <—>84 «—> D14 To100070 R
TCI00,P70 <385 <—> D13 To101P71 e
TCIO1,P71 <—>{86 [¢—> D12 TC102,P72 < 87
TCI02,P72 <—>(87 MN1020015-1 le—> D11 T0108,8BT0.F73 56 MN1020415
TC103,SBTO,P73 <—>188 «—>Dp10 0104 BT P74 o
TC104,SBT1,P74 <—>{a9 97 |«—> D9 TO106A.P75 <—>Jo0
TCIOBA,P75 <—3{%0 36 [¢—> D8 TCIO7APTE < olot
TCIO7APT6 <—3]o1 3 [<—> P07.07 TCI08AP77 <)o
TCIOBAPT7 <—>ie2 34 [e—> P06,D6 SYSCLK «— 3
SYSCLK €—r{03 3 |<—> P05, 05 VDD —slos
VDD ——3{o4 S XT —>os
IXI ——3{o5 31 [e—> Pog,0a X0 «—1ss
X0 «—— 9 30 [&—> P02,D2 VDD ——3fe7
VoD —sle7 20 [&—> PO1,D1 J0SCT ——>1s8
/OSCT ——>{e8 28 [&—> P00,00 05C0 «—]s9
PG vss 100
0?/(;2%._9?200 22(—)%: - |O2 P I I TR TR T 23" 25
2 4 _6 8 0 2 _te 16 8 20 2 2
1S3 "5 07 " 9 1 ta3 45 07 TS 21 23 25 :[iﬂlilIIiIIIII 1$I
T
QFH100-P-1414
LQFP100-P-1414
88
L) ee o0
858 TEELLL
eee Sassdace
§555:8288888888 ooso. .o
EEE Rk kE o 2222238
Srggysspd8sddrsssgyssgazt
eedidddReeRfaRa@zIecdsEaRE
UL LT
IRQ3,P53 €—>76 50 [&—— VDD
IKIO,P6O <—>177 9lc——vss
/KI1,P81 «<—>78 48 [&—> P14,/CAS3,/CS3
K262 <—>(79 lc—> P13,cAs2/CS2
/KI3,P83 €<—>{80 |€—> P12,/CAS1,/CS81
/K14,P64 <—>81 —> 1cAs0,C80
/KI5 P65 <—>{82 <—> Pi0/RAS
KI6,PE6 <—>]83 <—>Dp15
IKI7,P67 <—>184 <—> D14
TCI00,P70 <—385 le—> D13
TCIO1,P71 €—>(86 |[&E—> D12
TCI02P72 <187 lk—> b1t
TC103,SBT0,P73 <—>{88 MN1'0283203 j[&<—> D10
TC104,5BT1,P74 <— >80 le—> Do
TCIOBA,P75 <—>(90 [E—>D8
TCIO7A,P76 €<—>{91 [€—> P0O7.D7
TCI08AP77 <92 k—> Pos,06
SYSCLK «—|93 [«—> Pos,05
VDD ——>{os l<—> Po4,0a
IXT ——3{o5 l«—> Po3,03
X0 «——os lc—> Pozp2
VDD ——>{e7 |€—> P01,D1
1OSCT ——>{se l«—> Poo,00
0800 «——]ss l<—> e
vss ——(C 10 12 14 _16 18 [ WEL
1 11 13 15 17 19 21 23 25

A9 €

LQFP100-P-1414

* The MN102B3203 has the MN1020015-1 TTL, with certain terminals excepted.
* The MN102B203 does not have P11 functions.
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1 MN1020012A / 0012AFA

K Type

MN1020012A / 0012AFA

W ROM (x8-bit / 16-hit)
RAM (x8-bit / 16-bit)

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

I Minimum Instruction Execution Time

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

K interrupts

« RESET e« Watchdog e 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
*DMA 0 to 7 Transfer finish * External 0to 3 « Serial ch 0, 1 Transmit * Serial ch 0, 1Reception
«KI Pin (OR) « A/D Conversion finish

K Timer Counter

Timer Counter 0,2 to 6 : 8-bit x 1 (Timer Output, Event Count)
Clock Source ......ccoevn... 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, A/D Conversion Start up)
Clock Source ........cceu..... 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 ........ceeene.. 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 ......cccene. 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 of Timer Counter 10,11

Timer Counter 12 : 16-bit x 1 (Timer Output, Event Count, Input Capture, Output Compare, PWM Output,
Synchronous Qutput (4-bit x 2ch))
Clock Source ........c...... 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

N Serial Interface

Serial 0 : 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

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)

H'1/0 Ports[1/0 25| «Jointuse : 25 (by -bit)
Input 4 | +Jointuse : 4
T A/D Inputs 8-bit x 8ch (with S/H)
Trwm 16-bit x 3ch
| Special Ports 2 (4-state Synchronous Output)
rNoles DRAM Reflesh Controler, DMA Controller, DRAM High Speed Page Mode Support
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W Package

MN1020012A : QFP128-P-1818
MN1020012FA : LQFP128-P-1818B

I Electrical Characteristics

Support Tool

A/D, D/A Characteristics

Rer Paraﬁa‘eter w0 .| Symbel|

onciion. . Min. | Typ. | Max.|" o

A/D Conversion Absolute Error

AVDD=5V, AVSS=0V +3 | LSB

A/D Conversion Time

4.0 us

Analog Input Voltage VIA

VSS VDD | V

(Ta=+25°C, VDD=5.0V, VSS=0V)

K In-Circuit Emulator

PX-ICE10200SL + PX-PRB1020012
PARTNER « EX1020012

K Pin Configuration

[,
2Fo22,88 [3318|8 )18 101@izi2in= e
55255853, ElsllERIEISEIEIEIEIS

o_._:_‘_:__u;ma—g;amggggg

$E88388¢:¢8

3
8
3
5
G

109107

TS3(CAS3) <13
TS2 (CASZ) <—— |14
Ts1(CAST) «<—|15
TS0 <— 16

RAS (OF) <——|17
VDD —>18

MN1020012A/0012AFA

A2l <19
A20 €20
Alg €21
A18 <22
A17 €23
A16 <24
A15 <25
A4 26
vss —>|27
SYSCLK <——28
VDD —>{28
0sCI —>|30
08CO <31
VSS TT|3233 | 35 97 39,0 41, 48, 45 . 47 0 49 (51 ) 53

120 118 116 114 112 110 108 106 104 102 100 98

105 103 10t 99 9796 [&—— VDD
95— SBO1
94— SBI
93|——> SBOO
92[<—— SBIO
911<—> P17/RTOB3
90|¢—> P16/RTOB2
89|{<—> P15/RTOB!
88|<—> P14/RTOBO
87|6—— VSS

86 [<—> P23/AD7
85|<——> P22/AD6
84|<—> P21/ADS
83{<—> P20/AD4
82|<—— AVDD
81[<—— AVSS
80[<—— AD3
79[¢—— AD2
78[€—— AD1

77 [€—— ADO
76— VDD
75|€——> P13/RTOA3
74|&——> P12/RTOA2
73|&—> P11/RTOAT
72|[€—> P10/RTOAD
71|{€—> P34/TCIONSBT1
70|<——> P33/TCIO8/SBTO
69|€—> P32/TCIO7
68 [€—> P31/TCIO6
67|<—> P30/TCIO5
66[<— vss
65<—> TCIO4

34 % 36 7 38 % 40 " 42 % 40 % 46 47 48 %9 50 57 52 % 54 %% 56 °7 58 %% 60 O 62 % 64
9,‘!:9228'&35§%22225&8[5?§85§\%|385888
T3 e 4 SI2|ISISICIE & 35553
z [SEElgE SRTeR

® 1ZzEE 8

131313

QFP128-P-1818 (MN1020012A)
LQFP128-P-1818B (MN1020012AFA)
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1 MN1020019 /0219 /0419 /0819

HType

MN1020019 /0219 / 0419 / 0819

I ROM (x8-bit)

External / 16K/ 32K / 64K (External Memory Expandable)

K RAM (x8-bit)

3K/ 1K/ 2K/ 3K (External Memory Expandable)

I Minimum Instruction Execution Time

MN1020019 /0219 / 0419 /0819 : 100ns (at 4.5 to 5.5V, 20MHz)
MN1020019 /0219 / 0419 :200ns (at 2.7 to 3.3V, 10MHz)

W interrupts

* RESET e Watchdog e Timer Counter 0 to 3
e External 0to 3 «NMI e Serial ch 0, 1 Transmission e Serial ch 0, 1Reception
¢ A/D Conversion finish

N Timer Counter

Timer Counter 0,1 : 8-hit 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 ........ocuee. 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 ..o 1/(1 to 256) of System Clock, External Clock
Interrupt Source ............ Underflow of Timer Counter 3

Connectable Timer Counter 0, 1

K Serial Interface

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

Hi/0Ports[1/0 51| «Jointuse : 51 (35: by-bit, 16 : by-byte) (MN1020219 / 0419/ 0819), 21 (All individual bit control)
(MN1020019)
Input 1 | «Jointuse:1
K A/D Inputs 8-bit x 4ch (with S/H)
I Notes DRAM Reflesh Controller
K Package QFH064-P-1414B

K Electrical Characteristics

212

A/D, D/A Characteristics

A/D Conversion Relative Error VDD=5V, VSS=0V +3 | LSB
A/D Conversion Time fosc=20MHz 48 us
Analog Input Voltage VIA VSS VDD | V

(Ta=25°C, VDD=5.0V, VSS=0V)



MN1020019 /0219 /0419/0819 0

Support Tool
K in-Circuit Emulator PX-ICE102L00 + PX-PRB1020019

I Pin Configuration

@
g8 g
&
- 5 3 g 5 8 & 8
5 88 & 2 2 ® 8 = g 2 & 8 %
e & a £ o ¢ 8 8 o B s o % x
=% % 3 3 3 £ 8 & 2 5 8 d &
8 558 3588¢%¢s:g855 0o k&
58 8 6 6§85 232 %222 2L Lo a
48 ps 46 5 44 s 42 “ 40 38 37 36 34 3
/TRQD,P40 <—>{ 49 ® » %2 |k—> AD15,P17
/1RQ1,P41 €—>|50 31 |&—> AD14,P16
/TRQ2,P42 <——>| 51 30 |&—> AD13,P15
JCAS,/IRQ3,P43 «—>] 52 29 [¢—=> AD12,P14
NM1,P44 —>53 26 [e——> AD11,P13
STOP,P45 <——>|54 27 |&<——> AD10,P12
/WDTOUT,Pds <—>|55 26 [<—> AD9,P11
/WORD,P47 <——>155 MN1020219/0419/0819 25 |&—> ADB.P10
A16,P20 <—>{57 24 [c—> AD7,P07
AM7,P21 <58 23/« AD6,P06
A18,P22 < 5[50 22 e AD5,PO5
A19,P23 €——>{60 21 [&——> AD4,P04
A20,P24 <> 51 20 |e—> AD3,P03
A21,P25 <—>/62 19 [&—> AD2,P02
A22,P26 <>/ 63 18 [<—> AD1,P01
A23P27 <—ee O . . . o » . 17 [€—> ADO.POO
1 3 5 7 9 1 13 15
= [=3 b= o @ = n o b4 [2 3] o o = w
2B 22BEBs %288 8¢4
4 . & 8 3 ¢ g 3 0
S FE Wy ¥ oTod 12} c 8 2
I £ g =Ly @
z = z 2

QFHO064-P-1414B
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3 MN1021617 /0017 / 0817

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

I ROM (x8 / 16-bit) 128K/ 0K / 64K

I RAM (x8 / 16-hit) 4K/ 4K / 3K

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

100ns (at 2.0 to 3.6V, 20MHz)

| Interrupts +RSTPin «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 Gounter 21 Capture A e Timer Counter 21 Capture B  Timer Counter 21 Capture D
* Timer Counter 21 Capture E  Timer Gounter 21 Capture F » ATC ch 0 to 3 Transfer finish
« External 0 to 7 « Serial ch 0 to 3 Transmission e Serial ch 0 to 3 Reception * Kl Pin (OR)
« A/D Conversion finish ‘

N Timer Counter Timer Counter 0, 1 : 8-bit x 1 (Prescalers)
Clock Source ... 1/ (1 to 256) of System Clock
Timer Counter 2, 3 : 8-hit 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 .........cce... 1/ (1 to 256) of System Clock, External Clock Input, Timer Counter 0 Output,
Timer Counter 1 Output
Interrupt Source ............ Underflow of Timer Counter 5, 9

Timer Counter 4 : 8-bit x 1 (Timer Output, A/D Conversion Start up)

Clock Source ..o 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-bitx 1
Clock Source .......c....... 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 0 Output,
Timer Counter 1 Output
Interrupt Source ............ Underflow of Timer Counter 8

Timer Counter 12 : 8-hit x 1 (Timer Output)

Clock Source ................. 1/ (1 to 256) of System Clock, External Clock Input with Edge, Timer Counter 0
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 Qutput
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
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MN1021617 /0017 /08170

K Timer Counter

Timer Counter 15 : 8-hit 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 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/ (1 1o 256) 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 Counter0to 3,410 7,8t0 11,120 15

Timer Counter 21 : 24-bit x 1 (Servo Control)
Clock Source .......c........ 1/(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

I serial Interface

Serial 0, 1: 8-bit x 1 (The transfer direction of MSB / LSB selectable, Transmission / Reception of 8-bit
length)
Clock Source ......cocen.... 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 / LSB selectable, Transmission / Reception of 8-bit
length)
Clock Source ........cc.c.e.. 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)
IC x 2 (Joint use with Serial 1, 3, Single Master only)

I1/0 Ports

/0

100

* Joint use : 56 (Address Data Separate 8-bit Mode) e Joint use : 73 (Address Data Multiplex 8-bit Mode)

Input

e Joint use : 8

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

K'in Circuit Emulator PX-ICE102H1617

I Pin Configuration

=
5 & -
]
£ @ 85
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g Sgszgaggast 2
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P46,A22,/CS0 <—>1 t P52,/RE
P47,A23/CS1 <—> P51, WEH,WE
P00,AD0,D0 <—>1 j<—> P50,WEL
P01,AD1,D1 <—>| [&—> PC7,NBRACK
P02,AD2,02 <—>| l&—> PC6NBREQ
P03,AD3,03 <—>| lk—> P97,AN15,TM201B
VDD ——>| lk—> P96,AN14,TM150,TM191B
V88§ ——>1 [<—— P95,AN13,TM130,TM2I
P04,AD4,04 <—> k——> P94,AN12,TM110,TM4I
P05,AD5,D5 <—>{ 10 87 K—— AVDD
PO06,AD6,D6 <—>{ 11 86 [&——— VrefH
P07,AD7,D7 €—>{12 85 [<—> P93,AN11
P10,AD8,08 <—>{13 84 [&—> P92,AN10
P11,AD9,D9 <—>{14 83 [&—> P91,AN9
P12,AD10,D10 €—>{15 82— P90,AN8
PDO,RTPO <—>| 16 MN1021617/0017/0817 81 &—> PD5,RTPS
PD1,RTP1 <—>{17 80 &—> PD4,RTP4
P13,AD11,011 €<—>|18 79 k—> P87,AN7
P14,AD12,D12 €—>| 19 78 k——> P86,ANG
P15,AD13,013 €<—>|20 77 k—> PB5,ANS
P16,AD14,014 <—>21 76 k—> P84,AN4
P17,AD15,D15 <—>|22 75 k—> P83,AN3
MODEQ ——>|23 74> PB2,AN2
MODE1 ——>24 73 k—> PB1,AN1
MODE2 ——>{25 72 &—> P80,ANO
PC3,TM100, TM7I,TM21IR <—>26 71— VrefL
PC2,TM8O,TMBI <——>{27 70 k—— AVSS
PC1,TMBO,TM111 €—>|28 69 K—— VS8
VDD ——>|29 68 &—— VDD
0SCI ——>{30 67 <—> PB5,SBT3,5CL3
0SCO <——31 66 [&—> PB4,SBO3,5DA3
V88 ——>|3233 36 Bas 7 % a0 2% 4% 46 Y 4% 50 T2 B sy B s T 559 60 ' g2 636465% PB3,SBI3
RV EEE LI R R P R
88 C3gCREFRg83S5g SEREFSvUCrrErE
X8 gFgoLGLhEsE288 Ehoa’i&(gﬁok»»-
3 S ES83E 58 CURFg et agaSE
§ FE& pEZEEL gag TEEes 12988
B & ~gggs v E G 2 figzd
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MN1021617 /0017 /0817 O

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

Trwm 16-bit x 5¢h

Nicr 16-bit x 5¢h, 24-bit x 1ch

Tocr 16-bit x 5¢h, 24-bit x 1ch

l Notes Address / Data Multiplex Bus Interface, Address / Data Separate Bus Interface, 8-bit / 16-bit Bus Width

selectable, DRAM Refresh Controller built-in

| Package LQFP128-P-18188B

K Electrical Characteristics

A/D Characteristics

.,‘P,arémeiéhrf: ~|symbol| - Condition i g unit.
Non-linear Error 10 bit +4 | LSB
A/D Conversion Time at 40Mhz 2.8 s
Analog Input Voltage VIA VSS VDD | V

(Ta= +25°C, VDD=AVDD=3.3V, VSS=AVSS=0V)

Supply Current

Soolimit
Min. | Typ. | Max.

o i »»Fai’aﬁietér . |Symbol| - ‘Condition ‘urnit‘

Operating Supply Current | IDDopr Vii=VDD or VSS, Qutput release 50 | mA
f = 40MHz, VDD=3.3V

Pin with pull-up resistor is open

Supply Current at STOP IDDS | Al other input pins and Hi-z state input/output 30 | pA
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=0V)
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1 MN102H3104

N Type MN102H3104 (under development)
I ROM (x8-bit) 0K

I RAM (x8-hit) 4K

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

K interrupts

*RST Pin *Watchdog *NMI Pin e Timer Counter 4 to15 « Timer Counter 16, 17, 21

« Timer Gounter 16 to 20 Compare Capture A Timer Counter 16 to 20 Compare Capture B
« Timer Gounter 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 0to 7 « Serial ch 0 to 3 Transmission * Serial ch 0 to 3 Reception Kl Pin (OR)
 A/D Conversion finish

N Timer Counter

218

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 ..........c...e. 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 0 Output,
Timer Counter 1 Qutput
Interrupt Source ............ Underflow of Timer Counter 5, 9

Timer Counter 4 : 8-hit x 1 (Timer Output, A/D Conversion Start up)

Clock Source ........ceevue. 1/ (1 to 256) of System Clock, External Clock Input, Timer Counter 0 Output,
Timer Counter 1 Qutput
Interrupt Source ............ Underflow of Timer Counter 4

Timer Counter 7 : 8-hit 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 ......c.ccuennee 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 0
Output, Timer Counter 1 Qutput
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 Gounter 0 Qutput, Timer Counter 1 Output
Interrupt Source ............ Underflow of Timer Counter 13

Timer Counter 14 : 8-bit x 1 (Timer Qutput)

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



MN102H3104 O

K Timer Counter

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 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 ........ccou.... 1/ (1 to 256) 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-hit 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 0t0 3,4t0 7,8t0 11,12t0 15

Timer Counter 21 : 24-bit x 1 (Servo Control)
Clock Source .....cooveevee. 1/(1 1o 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

N serial Interface

Serial 0, 1: 8-hit x 1 (The transfer direction of MSB / LSB selectable, Transmission / Reception of 8-bit
length)
Clock Source ......c.ccou.... 1/8 of Timer Counter 2, 1/8, 1/2 of Timer Counter 5, External Clock

Serial 2, 3 : 8-hit x 1 (The transfer direction of MSB / LSB selectable, Transmission / Reception of 8-bit
length)
Clock Source .....co.cvvee... 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)

N1/0 Ports

/0

10ll| « Joint use : 56 (Address Data Separate 8-bit Mode) * Joint use : 73 (Address Data Multiplex 8-bit Mode)

Input

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

Trwm 16-bit x 5¢h

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

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

l Notes Address / Data Multiplex Bus Interface, Address / Data Separate Bus Interface, 8-bit / 16-bit Bus Width

selectable, DRAM Refresh Controller built-in

N Package LQFP128-P-1818B

N Electrical Characteristics

A/D Characteristics
St 8ymboi : Win. | Typ. | Max. ag
Non-linear Error | ‘ 4 | LSB
A/D Conversion Time at 30Mhz 2.8 us
Analog Input Voltage VIA VSS vDD | V

(Ta= +25°C, VDD=AVDD=5.0V, VSS=AVSS=0V)

Supply Current
oo Limit :
Min. | Typ. | Max. |

~ Parameter ~|Symboll Condiin Unit.

Operating Supply Current | IDDopr VI'=VDD or VSS, Output release 50 | mA |
f = 40MHz, VDD=5.0V

Pin with pull-up resistor is open

Supply Current at STOP IDDS | Allotherinput pins and Hi-z state input/output 150 | pA
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 +70°C, VDD=AVVD=5.0V, VSS=AVSS=0V)
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1 MN102L2403

K Type

MN102L2403 [ES (Engineering Sample) available]

N ROM (x8-bit / 16-hit)
RAM (x8-hit / 16-bit)

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

H Minimum Instruction Execution Time

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

K interrupts

* RESET  Watchdog e Timer Counter 0to 7 * Timer Counter 8 to 10

« Timer Counter 8 to 10 Compare Capture A * Timer Counter 8 to 10 Compare Capture B

* DMA 0 to 5 Transfer finish * External 0 to 7 * Serial ch 0 to 2, 1 Transmission e Serial ch 0 to 2 Reception
«KI Pin (OR) « A/D Conversion finish « NMI Pin « Address coincidence

K Timer Counter

Timer Counter 0 : 8-bit x 1 (Timer Output, Event Count)
Clock Source ........ccec..e. 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 ......cccoennnee 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-hit x 1 (Timer Output, Event Count, A/D Conversion Start up)
Clock Source .......ccoenee 1/(1 to 256) 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 ........c..... 1/(1 1o 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 ........ccee.ee. 1/(1 to 256) of System Clock, External Clock
Interrupt Source ............ Underflow of Timer Counter 5to 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 .......coouu..... 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 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 ................. 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 7

K serial Interface

222

Serial 0 : 7,8-bit x 1 (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 .........covee... 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)



MN102L2403 O

N1/0 Ports[1/0 39 [+ Joint use : 39 (by -bit)

Input 13 |« Joint use : 13 (by-bit)

Output 14 |« Joint use : 6 (by-hit), 8 (by 4-hit)

T A/D Inputs 10-bit x 8ch (with S/H)
Trwm 16-bit x 3ch

I Notes Burst ROM Interface, DMA Controller, DRAM Reflesh Controller, DRAM High Speed Page Mode, EDO Mode,
Support
N Package QFP128-P-1818

N Electrical Characteristics
A/D Characteristics

o ' o Limit
Parameter. ' |Symbol| Condition ‘ Unit

- Min. | Typ. | Max.
A/D Conversion Absolute Error AVDD=5V, AVSS=0V +4 | LSB
A/D Conversion Time 4.0 s
Analog Input Voltage VIA VSS VDD | V

(Ta=25°C, VDD=5.0V, VSS=0V)

Support Tool
K in-Circuit Emulator PX-ICE102L00 + PX-PRB102L.24

I Pin Configuration

Do <>y 7 9 [<—— VDD
D11 <) [e—> SBO1KI1 P31
VoD —>| 4 [€—> SBI1/KIO P30
D124 fe—>s800,P67
D13 <—>| 2 [<—> SBIO,PE6
D14 <—>| 1 {——>SYB3.PST
D15 <—>| ——>sYB2.P56
vss —>| [——>5YB1,PS5
WEL g5 < | —>svBo.PSe
WEH <—] 10 le—vss
WAIT ——3{11 le——AN7,P47
/BSTRE <——|12. 85 [<—— AN6,P46
RE<—|13 84 < ANS P45
JAV./CS3(/CAS3) P84 €| 14 83 fc—— AN4,P44.
1CS2(/CAS2).P83 <—|15 82 |<— AVDD
CS1(/CAST),P82 €1 16 MN102L22403 81 |k——AvSS
1080 €17 80 [€——— AN3,P43
JRAS(I0E) €18 79 [&——AN2P42
VoD —>|19 78 [€=——— AN1,P41
A23/CASL P81 €~ |20 77 f&—— ANO,P40
A22,/EDOE,P80 € |21 76 &—— VDD
A2t S|z 75 |——> SYA3,P53
A20 <——|z3 74 [-——3>SYA2,P52
VDD —>(24 73 [——>SYALPS1
SYSCLK <25 72 [——>SYAQ,PS0.
vss —3|2s 71 [¢—> TM710,SBT2.P65
Xi—>(27 70 |&—> TMBIO,SBT1,P64
X0 € |28 69 [&——>TMSIO,SBT0,P63
VoD —>(20 68 [<——VSS.
oscl —>a0 67 [<—>TM3IO P62
08C0 <31 66 [<—> TM2I0,P61
/BSMOD ——| |¢—> IDMAEND1.TMOIO,P60

LQFP128-P-1818B
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1 MN102LP25G /1256 /LP25Z / LF25L [ L251 | LP25D /1250 /LP25A/L25A / L2503

T Type

MN102LP25G / L25G / LP25Z / LF25Z / L25Z / LP25D /L25D / LP25A / L25A / L2503
LP25Z, L25Z, L2503 : ES (Engineering Sample) available
Other than the above : under development

W ROM (x8-bit / x16-bit)

128K (OTP) / 128K/ 128K (OTP) / 128K (Flash) / 128K/ 64K (OTP) / 64K / 32K (OTP) / 32K / External

W RAM (x8-bit / x16-bit)

5K/5K/3K/3K/3K/3K/3K/2K/2K/3K

W Minimum Instruction Execution Time

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

N interrupts

* RESET e Watchdog e Timer Counter 0 to 5 * Timer Counter 6 to 7

« Timer Counter 6 to 7 Compare Capture A  Timer Counter 6 to7 Compare Capture B

« ATC Transfer finish « External 0 to 4 « Serial ch 0, 1 Transmission  Serial ch 0, 1Reception
* NMI Pin « A/D Conversion finish

N Timer Counter

Timer Counter 0 : 8-bit 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 0

Timer Counter 1 : 8-bit x 1 (Timer Output, Event Count, A/D Conversion Start up)
Clock Source ................. System Clock, 1/4 Low Speed Clock, External Clock, Timer Counter 0 Qutput
Interrupt Source ............ Underflow of Timer Counter 1

Timer Counter 2 to 3 : 8-bit x 1 (Timer Output, Event Count, UART Baud Rate Generator)

Clock Source ................. System Clock, External Clock, Timer Counter O Output, Timer Counter 1, 2
Output
Interrupt Source ............ Underflow of Timer Gounter 2, 3

Timer Counter 4, 5 : 8-bit x 1 (Timer Output, Event Count)

Glock Source ................. 1/4 Low Speed Clock, External Clock, Timer Counter 0 Output, Timer Counter
3, 4 Output
Interrupt Source ............ Underflow of Timer Counter 4, 5

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 Timer Counter 0to 5

K serial Interface

Serial 0: 7, 8-hit 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-hit 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)

IC mode (Single master system master transmission / reception possible)

Io Ports||/0 | 80 [ + Joint use : 16 (by 8-bit), 8 (by 4-bit), 60 (by-bit)

W A/D Inputs 8-bit x 8ch (with S/H)

Trwm 16-bit x 2ch

I Notes Burst ROM inferface support, ATC (between serial Och and internal RAM) support
N Package LQFP100-P-1414
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MN102LP25G / L25G / LP25Z / LF25Z / L25Z / LP25D / L25D / LP25A / L25A /L2503 1

K Electrical Characteristics

Support Tool

A/D Characteristics

Limit
Parameter Symbol Condition Min. | Typ. | Max. Unit
t +3
A/D Conversion Relative Error VDD=5V, vsg=0y | 0103 * 118
chdto7 +4
A/D Conversion Time 48 s
Analog Input Voltage VIA VSS VDD | V

(Ta= +25°C, VDD=5.0V, VSS=0V)

K In-Circuit Emulator

PX-ICE102L00 + PX-PRB102L25

I Pin Configuration

8 o
$5 58
Raplcg ssuy Sao855 838
shELse3 2E8E 9900g99 _ogg
s QEEQER82Yz9955588¢g823¢
L LT ITTTT I
RRRRNIRBBLB8BIBBEBBBLBBIBYs
PA0/IRQ0 €«—>© B &> TM2I0,P82
PA1/IRQT <3 K 2 K—> TM1IO,P81
PA2/IRQ2 €—>I2 2 &—> TMOIO,P80
PA3/IRQ3 «—> 2 5 |€—> A23,WDOUT,AN7 P47
PA4,/IRQ4 «<—>8 @ |&—> A22,STOP,ANG,P46
PASADSEP «—> 3 2 &—> A21,AN5,P45
RST ——>g 3 &> A20,AN4,P44
VDD —3 g @ e VSS
P00,D00,ADO0 <——{3 Yle—> A19.P43
P01,D01,AD0T «—> 18 3 &> A18,P42
P02,D02,AD02 <318 S E—> A17,P41
P03,D03,AD03 <——31 & MN102L25xx g &> A16,P40
P04,004,AD04 <—>38 Blc—> A15,P37
P05,D05,AD05 «——> @ & &> A14,P36
PO6,DO6ADOS <33 g—> A13,P35
P07,007,AD07 > 8 &> A12,P34
vss & 3€—— VDD
P10,D08,AD08 €—> & @ &> A11,P33
P11,D09,AD09 <—>{3 §jE—> A10,P32
P12,D10,AD10 €—> @ » [€&—> A09,P31
P13,D11,AD11 <—3g &€—> A08,P30
P14D12AD12 <> 5 & [€—> A07.P27
P15D13,AD13 «<—>§ &&—> A06,P26
P16,D14,AD14 %cg &[> A05.P25
P17,D15AD15 «<—>I& e} &> A04,P24
Caomvooroor¥2IRer222 5838
/I\
VT
SRR R R LRI AREREY
2552575595883 88 ¢ °oz
goggfoeB acie8et ¢
£g3e
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£

LQFP100-P-1414

MN102L25xx (100-pin version) series development plan

5K

4K

[FE——

MN102LP25D | [MIN102LP25Z i
—-- MN10225D [~ | MN102L25Z o]

o :
N !
2 SR
<<
o
2K
1K o

T6K 32K
ROM Size
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1 MN1020705

K Type MN1020705

I ROM (x8-bit) 56K

I RAM (x8-bit) 1536

K Minimum Instruction Execution Time _ With Main Clock operated 167ns (at 4.5 to 5.5V, 11.9MHz)
With Sub-clock operated 62.5ps (at 2.7 to 5.5V, 32kHz)

Kinterrupts

* RESET e« Overflow of Timer Counter 0to 5 * A/D x 2 * Runaway Search x 1 * Drum Servo x 1
* External x 3 / Key Scan x 1 « Serial x 3 * Capstan Servo x 1 « DMA x 2 < VSYNC x 1 * Remote Control
Reception x 1« Reel FG x 2  Synchronous Output x 2

N Timer Counter

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 ............ Qverflow 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

K serial Interface

Serial 0 to 2 : 8-bit x 1 (Transfer direction of MSB/LSB selectable, Start Condition function, DMA function)
Clock Source ................. 1/4,1/16, 1/32, 1/64 of System Clock, External Clock,
1/2 of Timer Counter 3

K0 Ports[I/0

74

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

Input 14| -+ Joint use : 14

I A/D Inputs 8-bit x 12ch (without S/H)

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

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

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

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

| Special Ports Real Time Output, 16 (Synchronous Output with DMA function), 8 (Synchronous output), 2 (Tri-State
Synchronous output), Remote Control Reception

I Notes Tape Residual Detecting, DMA Controller, Tape Head Dust Detecting, SP/LP Detecting, AFT
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MN1020705 O

N Package

QFP128-P-1818

K Electrical Characteristics

Support Tool

A/D, D/A Characteristics

Limit

Parameter Symbol Condition Min. | Typ. | Max. Unit
nonimoaryeremtal | - a Vin=0~VDD <3 | LsB
mlf:::ﬁ{;e’ differential | 24 | VDD=5.0V, Vout=0.9 to 41V 105 | LSB
A/D Conversion Time Yad fosc=12MHz 4.66 HS

(Ta=25°C, VDD=5.0V, VSS=0V)
Supply Current
i Limit .

Parameter Symbol | Condition Min. | Typ. | Max. Unit
Operating Supply Gurrent Ind At12MHz Operation, No load 75 | 150 | mA
Supply Current at STOP Ipdst Oscillation halt, No load 20 | pA
Supply Current at RESET Ipdhl 32kHz Oscillation, No load 50 | pA

(Ta=25°C, VDD=5.0V, VSS=0V)

K in-Circuit Emulator

PX-ICE10200 + PX-PRB1020705

K EPROM built-in Type

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

I Pin Configuration

P10 <
P11 <>
P12 <>
P13 <>
P14 <—>
P15 <—>
P16 <—>|
P17 <—>
P20 <>
NC —
P21 <>
P22 <—>|
P23 <—>
P24 <—>|
P25 <—>
P2 <—>|
P27 <>
P30 <—>|
P31 <>
P32 <>
P33 <>
P34 <
NG —|
P35 <—>|
P36 <2
P37 <2
(PB1) XI —>
(PB0) XO €——
vss2 —>|
osc1 —>|
0SCO <
VDD2 —|

mmmmmmm

mmmmmm

k—>p;

mmmmm

le—>p;

[«—>p;

[<—> P70(SPGO0)

[€——VDD1

[€—>P71(SPGO1)

[<——>P97(OCRO07)
[€——>Pg6(OCRO6)
[€—>P94(OCR04)

[€——vss1

120 1

16 MN1020705

8 116114 112
19 1715 13 1

108,106
108 107

3101 99 9796 [<——> P93(OCRO3)

&[> P95(0OCRO5)

102, 1

0

)
95€—> P92(OCR02)
94|¢—> Pg1(OCRO1)
93/¢—> P90(OCR00)
s2|—> VLP
91|—> DAY
%0|——> DAO
89|<—— ATFB
88|—> ATFO

NC
86|<—— BMI
85|—> GCAO
84|—> RPLT
83/<— RFI
82/<—— AVDD

81/€—— AVSS
80— ENV
79|—> DA2
78|<— SLPI
77|€—— VRI
76— VRO
75[€—— SYNC

NG
73| CFG
72— DFG
71— DPG
70(<—— ALS
69{<—— RLT
68[{€— P63(ADI11)
67[<—— P62(ADI10)
66[<—— P61(ADI09)
[<— P60(ADI08)

PA4(CLOG)
PAS(PWMO)
PAS(PWM1

QFP128-P-1818

NC : Nothing connected with pin.
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1 MN102L230

K Type MN102L230
TRom (x8-bit / x16-bit) Maximum 16M in external total
(Control register, Inbuilt RAM, Character multiplex I/F space, VRAM, DRAM, Reserve Space included)
I RAM (x16-bit) 2K
W Minimum Instruction Execution Time 100ns (at 4.5 to 5.5V, 20MHz)
K interrupts External 4

Internal 6 : Timer x 2, A/D x 1, TV peripheral block x 1, Watchdog x 1, NMI x 1
TV peripheral block internal interrupt : 0SD x 4, Serial x 2, I°C x 1, MUSE x 4, Remote Control x 5

N Timer Counter Timer Counter 10, 11 : 16-bit x 2 (1000-division down counter)
Clock Source ................. 1/ (1 to 256) of System Clock
Interrupt Source ............ Underflow of Timer Counter 10, 11

Watchdog : 17-bit x 1

K serial Interface Serial 0 : 8-bitx 1 (Transmission / Reception of arbitrary bit length, Transfer direction of MSB / LSB
selectable, Clock Polarity selectable, Start Condition function)
Clock Source ................. 625K, 312.5K, 156.3K, 104.2K, 52.1K, 39.1K, 26.0KHz (0SC=at 20MHz)

17C x 1 : For multi master mode, Bus line (output) has 2 systems
Clock Source ... 89.3K, 78.1K, 62.5K, 52.1K, 44.6K, 39.1K (0SC=at 20MHz)

MUSE Serial Bus : Responds to arbitrary byte-length transfer, Parity Error, Acknowledge error detection
function
Clock Source ......ccee.. 156.3K, 104.2K, 78.1K, 52.1K, 39.1K, 26.6KHz

* Joint use : 2

K1/0 Ports[1/0 ’ 49
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Support Tool

MN102L230 O

K In-Circuit Emulator

PX-ICE102L00 + PX-PRB102L23
PARTNER-EX1020023

I Pin Configuration

9o w_ o
Lroa -222ne8s 2842222 OxZgQu
238233995 g58505y5588358058866883888,53:2¢¢5¢
S55353533335330080 0000000032282 08238
L T M | | N ~ AN
il || ) |
HERR Alv SRR VR
NORAS (7 88157 s 150 1er 00401107 1014 1 0100107557 10000 0 1y o
NDCAS €«——

g
2
NWEL ¢——3
NWEH <~ {4
NRE «<—{s
6

7

°

9

DOSCO «—— 10
V8§ —— 11
D00 «<—>f12
D01 €—>{13
002 <—>f14
D03 <—>f15
D04 3 16
D05 17
D06 <—>1 18
007 <—>{19 MN102L230
D08 <—>f20
VDD 21
Do 22
D10 23
D11 2
D12 25
D13 2%
D14 27
[ERS 28
A00 &——| 29
A0t £
A02 <——i 31
A03 32
Ao4 3
A0S 3

NRST ———>f35
SYSCLK %
VDD 37

120——— VSS
119} NIRQO
1181—> N.C.
17— NGC.
16—> YS.
1"5—> YM
114> NHOUT
113f€- - NHIN
12— NvouT
1114 NVIN
110j—— RMIN
109f——> CS601
108/¢—> P26
107)—> P25
106{6—> P24
105/¢—> P23
P22
103(¢ -~ > P21
102> P20
101 }——— AND
100)—— AN1
ssfe—— AN2
sBle—— AN
97|—— ADVDD
ADVSS
95— ANG
94— ANS
93— ANG
s2/6—— AN7
VoD
s0f——> SDA1
s9k—> sCL1
88— SDAO
87K—> SCLO
86,<—> NSBD
85lc—> NSBT
s4fc—> MUSID
s3k—> MUSIB
82f——> MUSIK

QFP160-P-2828B

2P 505 5295 5 5 59 Feo 2 P e 66 59 0 70 71 7™ 70 TS 17 7 ™ gg 1| —— vsS
2 122 l { Vv VLVV Phvdd L
MGSSAIPFIESIADSESAISAIASS IS SIS AS DS
858823:3823322352283%39885¢88388b028z82788:585¢8¢
5z 3
-
£ g

NC : Nothing connected with pin.

See the next page for peripheral function, Package and electrical characteristics.
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T'A/D Inputs 8-bit x 8ch (with S/H)

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

| Special Ports Remote Control Reception, Character multiplex LSI (MN83601 I/F)

N CcRTC Bit map 0SD : 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 ps
/32 s

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

K Package QFP160-P-2828B

N Electrical Characteristics

A/D Characteristics
 vemetr syl ooin
AID Conversion Absolute Error | ADVDD=5V, ADVSS=0V
A/D Conversion Time f=16MHz
Analog Input Voltage VIA ‘ VSS VDD | V
Full-scale Output Current IFS VREF =1.2, VRIREF=1.2kQ 4 5 6 mA
. RL=200C, VREF=1.2V,
‘ Output Voltage Setting Range VO RIREF=1 2kO 0 1.2 v
‘ . RL=200%, VREF=1.2V,
1 Non-linear Error NLE RIREF=1 2k 0.5 | LSB
| . . RL=2000, VREF=1.2V,
i Differential Non-linear Error] DNLE RIREF=1.2kQ 0.5 | LSB
Channel Interval Error IFS VREF=1.2V, RIREF=1.2k02 +3 | %
Error from 3-channel average IFS

(Ta=25°C, VDD=AVDD=ADVDD=5.0V, VSS=AVSS=ADVSS=0V, fosc=20MHz)
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P
SERIES

MN1900/10/20 Series

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
o 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)
© VIN1900 series
Pseudo 24-bit fixed-point arithmetic
20 x 20 — 32-bit parallel multipliers
24-bit ALU
o MN1910 series
16-bit fixed-point arithmetic
16 x 16 — 32-bit parallel multipliers
32-bit ALU
© MN1920 series
24-bit fixed-point arithmetic ’
24 x 24 — 48-bit parallel multipliers DSP series
56-bit ALU
Advanced-function version of the MN1900 series offering upward
compatibility for instructions

M Applications

HesH |

8 mm & -




1 MN19041A (High Speed Version]

B Type MN19041A [High Speed Version]
N Data Type Pseudo 24-bit Fixed Point
Kinstruction [Instruction ROM (word) 4K (32-bit)
I Data Data RAM1 (word) 258 (16-bit)
Data RAM2 (word) Internal 512, External 4K (16-bit)
* For external Memory Access Time 30ns
Wait 1 Wait 20ns (at 100ns Operation)
RAM Pointer 1 9-bit x 1, Indirect addressing
RAM Pointer 2 12-bit x 6, Indirect, Direct, Cyclic Addressing
N instruction Execution Time High Speed Operation 100ns (at 4.75 to 5.25V, 50MHz)
Low Speed Operation 160ys (at 3.5 to 5.25V, 32kHz)
| Interrupts * RESET e External « Overflow «1/0 « DMA
Multiplex Loop, Multiplex Sub-routine, Interrupts 7 levels in total
L) Serial Interfaces Tto 16-bitx 2
Parallel Interfaces 16-bit x 1
Special function DMA 2ch
K 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-hit x 4
Max/min Value Set Available
N Package QFP084-P-1818
K in-Circuit Emulator ICE19091A
N Evaluation Chip MN19091A

N Electrical Characteristics

Electrical Characteristics

e : 2 g : 2 Limit- fene
Ty e R i e
VDD ) 475 50 | 525 V
Supply Voltage VSS Connect all VDD and VSS Pins externally
Oscillation Frequency fF 50 | MHz
Machine Cycle Teyc 100 160x10°| ns
Supply Current IDD 60 | 100 | mA
Power Consumption Pt 300 | 525 | mW

(Ta=-20 to +70°C)
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MN19041A [High Speed Version] O

I Pin Configuration
r2o00oN©0©UT®n N O ommmﬁj
00X X X XXX XXXXXX -~ olF@aaaan
eiiiiiiizzzziémmag%g%
SCLKO ——> 1084 83 82 51 8079 78 1776 15 74 7372 7170 g9 B8 7 86 g5 Bégg Vss
SCLK1 —>| 2 62 NC
SINHO ——>3 61|<——>TXD1
SINHT —>|4 60 [€<—>TXDO
SRDY0 <——5 59 [<—>DMX15
SRDY{1 <——6 58 |<—>DMX14
RXDO —>{7 57 [€<—>DMX13
RXD1 —>{8 56 |<—>DMX12
SYNC <—9 55 |<——>DMX11
0OSCS0 —>{ 10 54 |<—>DMX10
0SCs1 <— 11 MN19041A [High Speed Version] 53 |<——> DMX9
OSCFQ0 —> 12 52 |<—> DMX8
OSCF1{ «<—— 13 51 [<—> DMX7
MEMRDY ——> 14 50 [€&—> DMX6
HALT —>{ 15 49 &—> DMIX5
RSTO —>{ 16 48 &<—> DMX4
RST1 ——>{ 17 47 &——> DMX3
RIW <—| 18 46 K—> DMX2
AS <— 19 45 |&—> DMX1
DS <—20 44 &—> DMX0
Vss 2122 03 24,5 26 57 28,080 32 .34 36,38 0 40, 42 43 VDD

PRW ——>
IBE <«
OBF «——|

PO «—>
P1 <—>|
P2 <—>
P3 <—>
P4<c—>
P5 <>
P6 <—>
P7 <—>
P8 <>
Pg <—>
P10 «<—>
P11 «—>
P12 <8
P13 «—>
P14 < >(»
P15 <—>

QFP084-P-1818

NC : Nothing connected with pin.
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1 MN1 9091 A [High Speed Version]

K Type MN19091A [High Speed Version]
N Data Type Pseudo 24-bit Fixed Point
K instruction [Instruction ROM (word) External 8K (32-bit)
T Data Data RAM1 (word) 258 (16-bit)
Data RAM2 (word) Internal 512, External 4K (16-bit)
o For external Memory Access Time 30ns
Wait 1 Wait 20ns (at 100ns Operation)
RAM Pointer 1 9-hit x 1, Indirect addressing
RAM Pointer 2 12-bit x 6, Indirect, Direct, Cyclic Addressing
K instruction Execution Time High Speed Operation 100ns (at 4.75 to 5.25V, 50MHz)
Low Speed Operation 160ps (at 3.5 to 5.25V, 32kHz)
rlnterrupts * RESET e External « Overflow /0 « DMA « NMI (For ICE)
Multiplex Loop, Multiplex Sub-routine, Interrupts 7 levels in total (+NMI Interrupt 1 level)
Io Serial Interfaces 1o 16-bit x 2
Parallel Interfaces 16-bit x 1
Special function DMA 2ch
K calculation [Calculation Accuracy MUL 20 x 20 — 32-bit
function -
Calculation Accuracy ALU  24-hit
Barrel Shifter 32 — 24-bit (-16 to +15 Shift)
General-use Register 24-bit x 4
Max/min Value Set Available
N Package PGA144-C-S15U
K in-Circuit Emulator ICE19091A

N Electrical Characteristics

Electrical Characteristics

Supply Voltage VS5 Connect all VDD and VSS Pins externally

Oscillation Frequency fF 50 | MHz
Machine Cycle Teyc 100 160x10%} ns
Supply Current IDD 80 | 150 [ mA
Power Consumption Pt 400 | 788 | mW

(Ta=-20 to +70°C)
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MN19091A [High Speed Version] 1

I Pin Configuration

72
.68
.64
.63
.61
.57
.56
.53
.51
.50
.47
.44
42

.39

75
7
67
.65
.62
.59
.58
.52
A8
46
43
40
.38

.35

69
66
60
55
54
49
45
41
37
34

31

.33 .30 .24

29 26 .28

.78 .80 .83 .86 .87 .89 .92 .93 .97 .99 .100.104.108

Q
.74 76 .79 82 .84 .88 .94 95 .98 .101.103.107.111|P
.70 .73 .77 81 .85 .90 .91 .96 .102.105.106.110.114 [N

M

4 141 137 135

19 18 13 9 5 1

22 16 12 10 .7 4

109 .112 116
13115 .19 L
117 118 122 |K
121120 .123 |J
126 124 125 |H
127 130 .128 |G
132 131 129 |F

136 .134 .133

.2 .143 .140

E
D
142 139 .136 |C
B
A

.

Wrong Insertion Proof Pin

36 32 .28 27 25 21 20 .17 .15 14 11 8 6 3 .144
1 2 3 4 5 &6 7 8 9 10 11 12 13 14 15 \
1 st pin mark on the surface
(Bottom View)
PGA144-C-S15U
Pin Pin Pin Pin Pin Pin Pin Pin Pin Pin Pin Pin
-~ No.~~|Assignment| = name No. ~ |Assignment| name No.  |Assignment{ name No. - [Assignment| name
1 C12 VDD 37 D3 VSS 73 N4 VDD 109 M13 VSS
2 B13 VDD 38 G2 — 74 P3 — 110 N14 —
3 A4 SRDY0 39 B1 DMX6 75 Q2 ouTo 111 P15 DMI16
4 B12 SRDY1 40 D2 . DMX7 76 P4 EX1 112 M14 DMI17
5 C11 RXDO 4 E3 DMX8 77 N5 EX0 113 L13 DMI18
6 A13 RXD1 42 C1 DMX9 78 Q3 NMI 114 N15 DMI19
7 B11 PCS 43 E2 DMX10 79 P5 AMIO 115 L14 DMI20
8 A12 PDS 44 D1 DMX11 80 Q4 AMI1 116 M15 DMI21
9 C10 PR/W 45 F3 DMX12 81 N6 AMI2 117 K13 DMI22
10 B10 IBE 46 F2 DMX13 82 P6 AMI3 118 K14 DMI23
11 A1 OBF 47 E1 DMX14 83 Q5 AMI4 119 L15 DMI24
12 B9 PO 48 G2 DMX15 84 P7 AMI5 120 J14 DMI25
13 C9 P1 49 G3 TEST3 85 N7 AMI6 121 J13 DMI26
14 A10 P2 50 F1 TEST2 86 Q6 AMI7 122 K15 DMI27
15 A9 P3 51 G1 TESTH 87 Q7 AMI8 123 J15 DMI28
16 B8 P4 52 H2 TESTO 88 P8 AMI9 124 H14 DMI29
17 A8 P5 53 H1 MODE3 89 Q8 AMI10 125 H15 DMI30
18 C8 P6 54 H3 MODE2 90 N8 AMI11 126 H13 DMI31
19 c7 P7 55 J3 MODET1 91 N9 AMI12 127 G13 SYNC
20 A7 P8 56 J1 MODEO 92 Q9 DMIO 128 G15 0SCSo
21 A6 P9 57 K1 S2 93 Q10 DMN 129 F15 0SCS1
22 B7 P10 58 J2 S 94 P9 DMI2 130 G14 0SCF0
23 B6 P11 59 K2 SO 95 P10 DMI3 131 F14 0SCF1
24 C6 P12 60 K3 AMX0 96 N10 DMI4 132 F13 MEMRDY
25 A5 P13 61 L1 AMX1 97 Qi DMI5 133 E15 HALT
26 B5 P14 62 L2 AMX2 98 P11 DMI6 134 E14 RSTO
27 A P15 63 M1 AMX3 99 Qi2 DMI7 135 D15 RST1
28 A3 TXD1 64 N1 AMX4 100 Q13 DMI8 136 C15 RAW
29 B4 TXDO 65 M2 AMX5 101 P12 DMI9 137 D14 AS
30 C5 DMX0 66 L3 AMX6 102 N11 DMI10 138 E13 DS
3 B3 DMX1 67 N2 AMX7 103 P13 DMI11 139 C14 SCLKO
32 A2 DMX2 68 P1 AMX8 104 Q14 DMI12 140 B15 SINHO
33 C4 DMX3 69 M3 AMX9 105 N12 DMI13 141 D13 SCLK1
34 C3 DMX4 70 N3 AMX10 106 N13 DMI14 142 C13 —
35 B2 — 71 P2 — 107 P14 — 143 B14 —
36 A1 DMX5 72 at AMX11 108 Q15 DMI15 144 A15 SINH1
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1 MN1900402

B Type MN1900402
N Data Type Pseudo 24-bit Fixed Point
Kinstruction [Instruction ROM (word) 4K (32-bit)
T Data Data RAM1 (word) 514 (16-bit)

Data RAM2 (word) Internal 1K, External 4K (16-bit)

* For external Memory Access Time 30ns
Wait 1 Wait 20ns (at 100ns Operation)
RAM Pointer 1 10-bit x 1, Indirect addressing
RAM Pointer 2 12-bit x 6, Indirect, Direct, Cyclic Addressing

K instruction Execution Time

High Speed Operation
Low Speed Operation

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

| Interrupts « RESET « External « Overflow *1/0 « DMA
Multiplex Loop, Multiplex Sub-routine, Interrupts 7 levels in total
LT Serial Interfaces 110 16-bitx 2
Parallel Interfaces 16-bit x 1
Special function DMA 2ch

N 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-bitx 4
Max/min Value Set Available
N Package QFP084-P-1818
K in-Circuit Emulator ICE1900402
K Evaluation Chip MN1900003

N Electrical Characteristics

236

Electrical Characteristics

Supply Voltage VSS Connect all VDD and VSS Pins externally

Oscillation Frequency fF ' 50 | MHz
Machine Cycle Teyc 100 160x10°| ns
Supply Gurrent IDD 60 | 100 | mA
Power Consumption Pt 300 | 525 | mW

(Ta=-20 to +70°C)



MN1900402 O

I Pin Configuration

T2 00N 00sodr-o om'-':\‘-lEa
O X X XX X X X X X X X X -olFE Q2 00Q
sTTTTTETTEEETEmm?gggg
SCLKO ——> 1084 8382 g1 B0 79 78 7770 7574 7372 7170 g9 B 57 % g5 O3 Vss
SCLK1 —> 2 62 NC
SINHO ——>{3 61 |——>TXD1
SINHT —>{4 60 |——>TXDO
SRDY0 <——5 59 |<——>DMX15
SRDY1 <——6 58 |<—>DMX14
RXDO0 —>|7 57 |<——>DMX13
RXD1 —>|8 56 |[€«——>DMX12
SYNC <—9 55 |<—>DMX11
OSCS0 —>{ 10 MN1900402 54 |<——>DMX10
OSCS81 <— 11 53 <—> DMX9
OSCF0 —>{ 12 52 |<—>DMX8
OSCF1 €<— 13 51 (<—>DMX7
MEMRDY ——>| 14 50 <—> DMX6
HALT —>{ 15 49 [&—> DMX5
RSTO —>{ 16 48 [&——> DMX4
RST1 —>( 17 47 &—> DMX3
RW <— 18 46 [&—> DMX2
AS <— 19 45 K<——> DMX1
DS <—20 44 |&——> DMXO0
vss 2122 oy 24,5 26 5, 28,030 32 34 3638 0 40 . 42 43 K<—> VDD

PDS ——>
PRW ——>
IBE <
OBF <«
PO «<——>|
Pl <>
P2 «<—>
P3 <—>
P4 <>
P5 «<—>|
P6 <>
P7 «<—)|
P8 <—>
P9 «—>
P10 «—>
P11 «—>
P12 <38
P13 <—>
P14 < >{»
P15 «<—>

QFP084-P-1818

NC : Nothing connected with pin.
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1 MN1900403

T Type MN1900403
N Data Type Pseudo 24-bit Fixed Point
Ninstruction | Instruction ROM (word) 4K (32-bit)
N 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
K instruction Execution Time High Speed Operation 200ns (at 3.5 to 5.5V, 25MHz)
Low Speed Operation 160ps (at 3.5 to 5.5V, 32kHz)

K interrupts

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

LT Serial Interfaces 110 16-bit x 2
Parallel Interfaces 16-bit x 1
Special function DMA 2ch

K Calculation |Calculation Accuracy MUL 20 x 20 — 32-bit

function Calculation Accuracy ALU  24-bit

Barrel Shifter 32 — 24-hit (-16 to +15 Shift)
General-use Register 24-bit x 4
Max/min Value Set Available

K Package TQFP080-P-1212

K in-Circuit Emulator ICE19091A

I Evaluation Chip MN19091A

K Electrical Characteristics

238

Electrical Characteristics

VDD , 35|50 (55| V
Supply Voltage Vss Connect all VDD and VSS Pins externally
Oscillation Frequency fF 25 | MHz
Machine Cycle Teye 200 160x10°f ns
Supply Current IDD 20 | 60 | mA
Power Consumption Pt 100 | 330 | mW

(Ta=-20to +70°C)



MN1900403 O

I Pin Configuration
- e DS o
Q§§Q§§§Q§QQ§§_O‘EDQQ(A
§22:2::3332:2333(kRKKBggge
SCLKO ——> 150 7978 77 T 75 74 7572 71 70 69 58 67 68 45 84 43 62 g1 60lc— MODEO
SCLK1 —>{2 59— TST
SINHO ——>{3 58 [——> TXD1
SINH1 —>14 57 ——>TXDO
SRDY0 <—5 56 [<——> DMX15
SRDY1 <——|6 55 |K—> DMX14
RXDO ——>{7 54 |K—> DMX13
RXD1 ——>/8 53 <—> DMX12
SYNC €<—¢ 52 [K<—> DMX11
0SCS0 ——>1 10 51 |<—>DMX10
OSCF0 —> 11 MN1900403 50 [&—> DMX9
MEMRDY ——>1 12 49 &—> DMX8
HALT —>{13 48 [<—>DMX7
RSTO —>{ 14 47 |K——> DMX6
RW <— 15 46 K—> DMX5
AS<— 16 45 [<—>DMX4
DS <—17 44 [&<—> DMX3
PCS —>| 18 43 |&—> DMX2
PDS —>|19 42 |<—>DMX1
PRIW ——>12021 23 25 27 20 31 __33 _ 35 _ 37 _ 39 0 [<—> DMX0

P11l <>
P12 «— (g
P13 <—>

Vss

§ Connect all VDD externally.
Connect all VSS externally.

TQFP0O80-P-1212
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1 MN1900003

N Type MN1900003
N Data Type Pseudo 24-bit Fixed Point
K instruction [Instruction ROM (word) External 64K (32-bit)
T Data Data RAM1 (word) 514 (16-bif)

Data RAM2 (word) Internal 2K, External 64K (16-bit)

* For external Memory Access Time 30ns
Wait 1 Wait 20ns (at 100ns Operation)
RAM Pointer 1 10-bit x 1, Indirect addressing
RAM Pointer 2 16-bit x 6, Indirect, Direct, Cyclic Addressing

N instruction Execution Time

High Speed Operation
Low Speed Operation

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

K interrupts

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

L)

Serial Interfaces - 1 to 16-bit x 2
Parallel Interfaces 16-bit x 1
Special function DMA 2ch

K 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 PGA144-C-S15U

K in-Circuit Emulator

MN1900003

N Electrical Characteristics
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Electrical Characteristics

VDD , T475] 50 [525] V
Supply Voltage Vss Gonnect all VDD and VSS Pins externally
Oscillation Frequency fF 50 | MHz
Machine Cycle Teye 100 160x10°| ns
Supply Current IDD 80 | 150 | mA
Power Consumption Pt 400 | 788 | mW

(Ta=-20 to +70°C)



MN1900003 O

I Pin Configuration

72

.68

.64

.63

.61

.57

.56

.53

.51

.50

.75
71
.67
.65
.62
.59
.58
.52
.48

.46

.78 .80 .83 .86 .87 .89 .92 .93 .97 .99 .100.104.108 |Q

74 76 79 82 84 .88 .94 .95 .98 .101.103.107 .111 |P

.70 .78 .77 81 .85 90 .91 .96 .102.105.106.110.114

.69
.66
.60
.55
.54
.49

.45

N
109 .112 116 [M
113 115 119 |L
117 118 122 (K
121120 .123 |J
126 .124 125 |H
127 130 .128 |G

1832 .131 129 |F

(Bottom View)
PGA144-C-S15U

47 43 41 .138.134 .133 [E
.44 40 37 w141 137 135 |D
42 38 34 33 30 24 .19 .18 13 9 1142 .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

wrong Insertion Proof Pin

\1 st pin mark on the surface

“Pin ~Pin: . Pin Pin - |~ Pin Pin Pin . Pin Pin ~“Pin Pin - Pin

““No. " [Assignment| = name “'Ne. " |Assignment| name No. |Assignment| name |  No. |Assignment| - name
1 ci2 VDD 37 D3 VSS 73 N4 AMX15 109 M13 DMI14
2 B13 SRDY0 38 G2 DMX8 74 P3 ouTo 110 N14 DMI15
3 Al4 SRDY1 39 B1 DMX9 75 Q2 EXT 111 P15 DMI16
4 B12 RXDO 40 D2 DMX10 76 P4 EX0 112 M14 DMI17
5 c11 RXD1 M E3 DMX11 77 N5 NMI 113 L13 DMI18
6 A13 PCS 42 G1 DMX12 78 Q3 VSS 114 N15 DMI19
7 B11 PDS 43 E2 DMX13 79 P5 AMIO 115 L14 DMI20
8 A12 PR/W 44 D1 DMX14 80 04 AMI 116 M15 DMI21
9 C10 IBE 45 F3 DMX15 81 N6 AMI2 117 K13 DMI22
10 B10 0BF 46 F2 TEST3 82 P6 AMI3 118 K14 DMI23
11 Al PO 47 E1 TEST2 83 Q5 AMI4 119 L15 DMI24
12 B9 P1 48 G2 TEST1 84 P7 AMI5 120 J14 DMI25
13 C9 P2 49 G3 TESTO 85 N7 AMI6 121 J13 DMI26
14 A10 P3 50 Fi MODE3 86 Q6 AMI7 122 K15 DMI27
15 A9 P4 51 G1 MODE2 87 Q7 AMI8 123 J15 DMI28
16 B8 P5 52 H2 MODE1 88 P8 AMI9 124 H14 DMI29
17 A8 P6 53 H1 MODEO 89 Q8 AMI10 125 H15 DMI30
18 C8 P7 54 H3 S2 90 N8 AMI11 126 H13 DMI31
19 Cc7 P8 55 J3 S1 91 N9 AMI12 127 G13 SYNC
20 A7 P9 56 J1 S0 92 Q9 AMI13 128 G15 0SCS0
21 A6 P10 57 K1 AMX0 93 Q10 AMI14 129 F15 0SCS1
22 B7 P11 58 J2 AMX1 94 P9 AMI15 130 G14 VDD
23 B6 P12 59 K2 AMX2 95 P10 DMIO 131 F14 0SCF0
24 C6 P13 60 K3 AMX3 96 N10 DMI1 132 F13 0SCF1
25 A5 P14 61 L1 AMX4 97 Q11 DMI2 133 E15 VSS
26 B5 P15 62 L2 AMX5 98 P11 DMI3 134 E14 MEMRDY
27 A4 TXD1 63 M1 AMX6 99 Q12 DMI4 135 D15 HALT
28 A3 TXDO 64 N1 AMX7 100 Q13 DMI5 136 C15 RSTO
29 B4 DMX0 65 M2 VDD 101 P12 DMI6 137 D14 RST1
30 C5 DMX1 66 L3 AMX8 102 N11 DMI7 138 E13 R/W
31 B3 DMX2 67 N2 AMX9 103 P13 DMI8 139 c14 AS
32 A2 DMX3 68 P1 AMX10 104 Q14 DMI9 140 B15 DS
33 C4 DMX4 69 M3 AMX11 105 N12 DMI10 141 D13 SCLKO
34 C3 DMX5 70 N3 AMX12 106 N13 DMI11 142 C13 SINHO
35 B2 DMX6 71 P2 AMX13 107 P14 DMI12 143 B14 SCLK1
36 Al DMX7 72 Q1 AMX14 108 Q15 DMI13 144 A15 SINH1
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1 MN1900011

W Type MN1900011
N Data Type Pseudo 24-bit Fixed Point
Kinstruction |Instruction ROM (word)  External 64K (32-bit)
N Data Data RAM1 (word) 1026 (16-bit)

Data RAM2 (word) Internal 3K, External 64K (16-bit)

« For external Memory Access Time 30ns
Wait 1 to 7 Wait 20 to 140ns (at 100ns Operation)
RAM Pointer 1 10-bit x 1, Indirect addressing
RAM Pointer 2 16-bit x 6, Indirect, Direct, Cyclic Addressing

K instruction Execution Time

High Speed Operation
Low Speed Operation

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

K interrupts

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

Mo

Serial Interfaces

110 16-bitx 2

Parallel Interfaces

16-hit x 1 (I/0 port joint use)

Special function

DMA 2ch

K 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
K Package PGA181-C-S15U

K in-Circuit Emulator

PARTNER-ET1900011

K Electrical Characteristics
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Electrical Characteristics

VDD i 475| 50 |525| V
Supply Voltage VSS Connect all VDD and VSS Pins externally
Oscillation Frequency fF 50 | MHz
Machine Cycle Teye 100 160x10°| ns
Supply Current IDD 80 | 150 | mA
Power Consumption Pt 400 | 788 | mW

% Self-oscillation is up to 30MHz. (Pay attention to the effect of substrate capacitance.)

(Ta=—-20 o +70°C)



MN1900011 O

I Pin Configuration

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
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
1172171 170 .169 .168 .167 .166 .149 .148 .147 .146 .145 .128 .134 |B
.180.179 .178 177 176 .175 174 173 .144 143 .142 .141 .140 .139 .135 |A
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
(Bottom View)
PGA181-C-S15U
Pin Pin Pin Pin Pin Pin Pin Pin Pin Pin Pin | Pin Pin Pin Pin
No. |Assignment| name No. - |Assignment| name No. |Assignment] name No. |Assignment| name No.  |Assignment| name
1 B1 VDD 37 N2 TXDO 73 N11 AMX6 109 L12 AMI12 145 B13 DMI22
2 C1 CLKOUT| 38 P2 DIMIX0 74 N12 AMX7 110 K12 | AMI13 146 B12 DMI23
3 D1 W/R 39 J DMX1 75 N13 — 111 J12 AMI14 147 B11 DMI24
4 E1 AS1 40 K1 DIMIX2 76 P8 VSS 112 H12 | AMI15 148 B10 | DMI25
5 F1 AS2 41 L1 DMX3 77 P9 AMX8 113 H11 — 149 B9 DMI26
6 G1 |SSYNCO| 42 M1 DMX4 78 P10 AMX9 114 G12 BMX2 150 C12 DMI27
7 H1 SSYNC1 43 N1 DMX5 79 P11 AMX10 115 F12 BMX1 151 C11 DMI28
8 c2 SRDY0 44 P1 DMX6 80 P12 | AMX11 116 E12 BMX0 152 C10 | DMI29
9 D2 SRDY1 45 Q1 DMX7 81 P13 | AMX12 | 117 D12 ouT2 153 G9 DMI30
10 E2 RXDO 46 M5 VSS 82 P14 | AMX13 | 118 G13 ouT1 154 D8 DMI31
11 F2 RXD1 47 M6 DMX8 83 Q8 AMX14 119 F13 — 155 D7 SYNC
12 G2 PCS 48 M7 DMX9 84 Q9 AMX15 | 120 E13 VDD 156 D6 0SCSo
13 H2 PDS 49 Q2 DMX10 85 Q10 | READY | 121 D13 DMIO 157 D5 0SCSt1
14 D3 PR/W 50 Q3 DMX11 86 Qi1 MON 122 C13 DMI1 158 E8 VSS
15 E3 IBE 51 04 DMX12 87 Q12 RST2 123 G14 DMI2 159 D4 0SCF0
16 F3 0BF 52 Q5 DMX13 88 Q13 |RDYACK| 124 F14 DMI3 160 C8 0SCF1
17 G3 — 53 Q6 DMX14 89 Q14 |RSTOUT| 125 E14 DMI4 161 C7 VDD
18 H3 PO 54 Q7 DMX15 90 Q15 VDD 126 D14 DMI5 162 C6 |MEMRDY
19 E4 P1 55 P3 VDD 91 P15 ouTo 127 C14 DMI6 163 C5 HALT
20 F4 P2 56 P4 TEST3 92 N15 EX1 128 B14 DMI7 164 C4 RSTO
21 G4 P3 57 P5 TEST2 93 M15 EX0 129 G15 DMI8 165 C3 —
22 H4 P4 58 P6 TESTH 94 L15 NMI 130 F15 DMI9 166 B8 RST1
23 H5 — 59 P7 TESTO 95 K15 VSS 131 E15 DMI10 167 B7 R/W
24 J4 P5 60 N4 MODE3 96 J15 AMIO 132 D15 | DMIM1 168 B6 AS
25 K4 P6 61 N5 MODE2 97 H15 AMI1 133 C15 | DMI12 169 B5 DS
26 L4 P7 62 N6 MODE1 98 N14 AMI2 134 B15 DMI13 170 B4 SCLKO
27 M4 P8 63 N7 MODEO 99 M14 AMI3 135 A15 VSS 171 B3 SINHO
28 J3 P9 64 M8 S2 100 L14 AMI4 136 D11 VDD 172 B2 SCLK1
29 K3 — 65 M9 S1 101 K14 AMI5 137 D10 DMI14 173 A8 SINH1
30 L3 P10 66 M10 S0 102 J14 AMI6 138 D9 DMI15 174 A7 T12
31 M3 P11 67 M11 AMX0 103 H14 AMI7 139 A14 DMI16 175 A6 123
32 N2 P12 68 L8 AMX1 104 M13 AMI8 140 A13 | DMIH7 | 176 A5 T34
33 J2 P13 69 M12 | AMX2 105 L13 AMI9 141 A12 | DMI18 177 A4 T40
34 K2 P14 70 N8 AMX3 106 K13 | AMI10 142 A1 DMI19 [ 178 A3 |MRAMEN
35 L2 P15 4! N9 AMX4 107 J13 — 143 A10 DMI20 179 A2  |MONRDY
36 M2 TXD1 72 N10 AMX5 108 H13 | AMI11 144 A9 DMI21 180 Al VSS
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1 MN1901012

T Type MN1901012
N Data Type Pseudo 24-bit Fixed Point
Kinstruction [Instruction ROM (word) 10K (32-bit)
N Data Data RAM1 (word) 450 (16-bit)
Data RAM2 (word) Internal 1792, External 64K (16-bit)
o Forexternal ~ Memory Access Time  19.8ns
Wait 1to 7 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 Paointer 16-bit x 6, Indirect, Direct, Cyclic Addressing (common with RAM Pointer 2)

K instruction Execution Time

High Speed Operation

83ns (at 4.75 to 5.5V, 60MHz)

K interrupts

* RESET < External ¢ Overflow «1/0 « DMA
Multiplex Loop, Multiplex Sub-routine, Interrupts 7 levels in total

o

Serial Interfaces

110 16-bitx 2

Parallel Interfaces

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

Special function

DMA 2ch

N 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-bitx 4
Max/min Value Set Available
N Package QFP100-P-1818

K in-Circuit Emulator

PARTNER-ET 1900011

N Evaluation Chip

MN1900011

N Electrical Characteristics
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Electrical Characteristics

Supply Voltage VSs Connect all VDD and VSS Pins externally

Oscillation Frequency fF 4 60 | MHz
Machine Cycle Teyc 83 1250 | ns
Supply Current IDD 85 | 160 | mA
-Power Consumption Pt 425 | 880 | mW

% Self-oscillation is up to 30MHz. (Pay attention to the effect of substrate capacitance.)

(Ta=-20 to +70°C)



MN1901012 O

I Pin Configuration

i1}
oI e BV =) % halle 5
o X Rx K Ex 22 RENEI2YRR Ioeaz?
$£333333323323:3322:260258833
VCOIN ——> 1600 90 % g7 % g5 % g3 % gy 90 gg OB gy B0 g B gy B2 B0 0T L To sl VoD
PCOUT «—|2 74——> /OUTO
AVss ——3 73 K<—— /EX1
VDD —|4 72 <—— /EX0
SCLKO —>|5 71 &<—— MODE3
/SINHO —>{6 70 €<—— MODE2
SRDY0 €«—|7 69 [<—— MODE1
RXDO —>8 68 <—— MODEO
RXD1 —>9 67 [&<—> DMX15
TXDO <—| 10 66 |[<—> DMX14
TXD1 <— 11 65 |<—> DMX13
JACFL —> 12 64 |[<—> DMX12
CLKTST —>(13 MN1901012 63 |[<—> DMX11
/SYNC €<— 14 62 [€<—> DMX10
OSCF0 —>{ 15 61 [<—> DMX9
OSCF1 €<—( 16 60 [<—> DMX8
Vss 17 59 &<—> DMX7
MEMRDY 18 58 |<——> DMX6
/RSTO ——>| 19 57 <—> DMX5
OUT1 €<——|20 56 |<—> DMX4
ouT2 €<— 21 55 <——> DMX3
BMX0 €— 22 54 c—> DMX2
BMX1 <— 23 53 [&—> DMX1
BMX2 <— 24 52 <—> DMX0
/DS <——2526 28 _ 30 g1 32 gy 34 g 6 08 40 a2 46 _ 48 5051 — VSS

/AS2 <——
JAST «<——N
W/R €<—
RW <—1

/PCS

PR/W

IBE <—|
OBF <—&
PO <—>|
pP1<—>I8
p2 <—>|
p3 <—>(Q
P4 <—>|
P5 <—>8
pg <—>|
p7 <—>|&
pg €<—>
P9 <—>I8
Plo<—> &
P11 €<—>I&
P12 <—>|
P13 <—>|8
P14 <—>|
P15 <—>{5
VDD

QFP100-P-1818
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21 MN1901611

N Type MN1901611
N Data Type Pseudo 24-bit Fixed Point
Ninstruction [Instruction ROM (word) 16K (32-bit)
N Data Data RAM1 (word) 514 (16-bit)
Data RAM2 (word) Internal 2.5K, External 64K (16-bit)
* For external Memory Access Time 24.5ns

Wait 1 to 7 Wait

18.1 to 127.3ns (at 90.9ns Operation)

‘| RAM Pointer 1

10-bit x 1, Indirect addressing

RAM Pointer 2

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

K instruction Execution Time

High Speed Operation
Low Speed Operation

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

K interrupts

* RESET < External ¢ Overflow «1/0 « DMA
Multiplex Loop, Multiplex Sub-routine, Interrupts 7 levels in total

Mo

Serial Interfaces

110 16-bitx 2

Parallel Interfaces

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

Special function

DMA 2ch

K 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
] Package QFH128-P-1818, QFP128-P-1818

K in-Circuit Emulator

PARTNER-ET1900011

K Evaluation Chip

MN1900011

N Electrical Characteristics

246

Electrical Characteristics

Symbol{  Condition
oo .
Supply Voltage Vs Connect all VDD and VSS Pins externally
Oscillation Frequency fF 55 | MHz
Machine Cycle Teye 90.9 160x10°| ns
Supply Current IDD 80 | 150 | mA
Power Consumption Pt 400 | 825 | mW

(Ta=-20 to +70°C)

3% Self-oscillation is up to 30MHz. (Pay attention to the effect of substrate capacitance.)



MN1901611 0

I Pin Configuration

58xmwaro 21815
A = N s 220 E 518181818
WWWWWWWWWWWWWWWWimmmmmmmmmmmmwww
T T
8838858385883 23 858 RCRIRNIRBBLES
aan 5 3—> 0SOWoH
04108 ——>8 @ |5 ONASHd
M10S ——> @ Y——> SN
OHNIS — '8 & ——> 0soW
HHNIS ——>| & 8> VS
0AQHS <———|8 3 > Yomy
tAQdS «—o{ 8 B> IM
0axd —>(3 5 —> svL
laxd—>f 8 Bl—— 14OV
0axle—18 8 aan
laXle—oy S 3lk—— raaow
0ONASS<——| 8 2 k—— €3q0W
IONASS«—— 8 o k—— 23aon
SSA 2 5 [<—— 3aON
ONAS¢—— & - Q- 03AON
08080 —>{& o 2 < doIs
18080<—— 2 8 2> 01n0
04080 —> T = 5 k— X3
14080 ¢——| 2 = Qle—— 0x3
aan e 2 k> SIXWa
AQHNIN — Ik—> vIXWa
LIWVH——>2 Q e—> EIXNa
oIS —3 2 S —> ZXNa
HeH—>I8 3 —> HIXWa
oXWg<—— & Qr—> olxna
Ixng<—|8 3 <> 6XWa
xng<e—{ & Br—> 8xwa
1NOM10<——(& 5 <> xna
LNo«—] & glc—> 9xwa
Zino<«——|8& 8 Kk—> SXWa
Isve—oy{ & 3le—> vxwa
1spo—& O a SSA
CN o Two~N0o P Y2TVere2l s iRILLRRIBS S
PHIH IR A4S S 1 L
oo0oa

QFH128-P-1818 / QFP128-P-1818
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2 MN199001

W Type MN199001
I Data Type 16-bit Fixed Point
Kinstruction [Instruction ROM (word) 2K, External 64K (32-bit)
N Data Data RAM1 (word) 96 (16-bit)

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

* For external Memory Access Time 25ns
Wait 2 Wait 50ns (at 100ns Operation)
RAM Pointer 1 RAM1, RAM2 joint use
RAM Pointer 2 16-bit x 7, Indirect, Direct, Cyclic Addressing

K instruction Execution Time

High Speed Operation 100ns (at 4.75 to 5.25V, 40MHz)
Low Speed Operation —

K interrupts

* RESET e« External EXO Interrupt e External INT Interrupt « Overflow Interrupt «1/0 Interrupt « DMA
Multiplex Loop, Multiplex Sub-routine, Multiplex Interrupts Max 31 levels in total

LIT) Serial Interfaces 8/12/16-bit x 2
Parallel Interfaces 16-bit x 1 (/0 port joint use)
Special function Pseudo SRAM Interface

K calculation [Calculation Accuracy MUL 16 x 16 — 32-bit

function

Calculation Accuracy ALU  32-bit
Barrel Shifter 32 — 32-bit (-16 to +15 Shift)
General-use Register 32-bit x 2
Max/min Value Set Available

N Package QFP100-P-1818

[ in-Circuit Emulator ICE199001 (For 20MHz)

N Evaluation Chip MN199001

I Notes A/D, D/A Conversion built-in

N Electrical Characteristics

248

Electrical Characteristics

Supply Voltage VDD 475| 50 | 525| v
Oscillation Frequency foscF 40 | MHz
Machine Cycle Teye 100 ns
Supply Current IDD fosc=40MHz 50 | 100 | mA
Power Consumption Pt fosc=40MHz 250 | 525 | mW
(Ta=25°C)



MN199001 O

I Pin Configuration

VD1
0SCo —|
0SC1 <—
HALT ——>|

CK10M <—
SSELT —)|
RXD —>
SIRDY <——
TXD <—
SORDY €<——
SICLK —>
SOCLK ——>|
CKB25K <—
CKB25K <——
LRCKI ——>|
LRCKO ——>
CK19K <——
NCK19K €<——
EX0 —>|
ﬁ R
OBF <——|
IBE €<—
P8N16 ——>|
PHNL ——>|
PRW ——>|

VREFIN
AVDD1
AVSS1

AVDD2

AVSs2
AVDD3
AVSS 3

—> OuTo

[<— EXRM

Vss 2

< AIN
S—> LNEG

97

o

© ® NG AW N

23

12
13

€l—> LPOS
8|—> RNEG
8——> RrPOS
Q&— TEST
QKK—— RST

MN199001

«—> D3
Kk—> D2
<—> D4
<—> D1
<—> D5
<—> DO
(<> D6
——> A0
<—> D7
F—> A1
—> CEo
——> CE1
—> DS
—> A2
—> A10
——> A3
—> OF
—> A4
—> At1
—> A5
——> A9
——> A
——> Ag
> A7
VDD 2

PCS —>|X¥
P15 <—>|
P14 <—>|8
P13 <—>
P12 <—>(2

VSS1

QFP100-P-1818
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1 MN1920802A [High Speed Version]

K Type MN1920802A [High Speed Version]
N Data Type 24-bit Fixed Point

Kinstruction [Instruction ROM (word) 8K (40-bit)

N Data Data RAM1 (word) 514 (24-bit)

Data RAM2 (word)

Internal 2K, External 16M (24-bit)
« For external

Memory Access Time
Wait 1to 7 Wait

23ns: 1 Wait

20 to 140ns (at 80ns Operation)

RAM Pointer 1

10-bit x 3, Indirect addressing

RAM Pointer 2

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

K instruction Execution Time

High Speed Operation
Low Speed Operation

80ns (at 4.75 to 5.25V, 50MHz)
125ps (at 3.5 to 5.25V, 32kHz)

rlnterrupls * RESET e External Pin Interrupt; 3 kinds (EX0, EX1, UNMI) « Overflow «1/0 « DMA * NMI (For ICE)
Multiplex Loop, Multiplex Sub-routine, Multiplex Interrupts. 15 levels in total
o Serial Interfaces 1to 24-bit x 2

Parallel Interfaces

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

Special function

DMA 2ch

K calculation

Calculation Accuracy MUL

24 x 24 — 48-bit

function

Calculation Accuracy ALU 56-hit
Barrel Shifter 56 — 56-bit (~32 to +31 Shift)
General-use Register 56-bit x 4 x 2 Bank
Max/min Value Set Available

N Package QFP124-P-2828

K in-Circuit Emulator ICE1920802

K Evaluation Chip MN1920001

N Electrical Characteristics
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Electrical Characteristics

Supply Voltage VDD Connect all VDD externally 4751 50 |525| V

Oscillation Frequency fF 4 50 | MHz

Machine Cycle Teye 80 125x10°| ns

Supply Current IDD ) 80 | 140 | mA
- foscF=50MHz, Without External Load

Power Consumption Pt 400 | 735 | mW

(Ta=-20 to +70°C)

3% Self-oscillation is up to 30MHz. (Pay attention to the effect of substrate capacitance.)



MN1920802A [High Speed Version] O

I Pin Configuration

8&maaee:fﬁ:ee%:emm,\mmvmm—o8[%|8’§%
O T ]

V§s ——— womtza‘zzm‘20119"8117"6115"41wa“em"Owogmwwms105104103'02|m’°°99 % g7 % o5 Magf—> ouTi
AMXQ €¢——}2 92———> OUTO
AMX1 €<—|3 91 [&—> DMX23
AMX2 €——]4 90 [&——> DMX22
AMX3 <——|5 89 [<—> DMX21
AMX4 <—6 88 [<—> DMX20
AMX5 <——(7 87 |<—> DMX19
AMX6 <——8 86 |<—> DMX18
AMX7 < 9 85[<—> DMX17
AMX8 <—— 10 84{<—> DMX16
AMX9 €—— 11 83{<—> DMX15

AMX10 <12 82[€——> DMX14
AMX11 €——13 81 /€<—> DMX13
Vgs ———| 14 80[<—> DMX12
AMX12 €——15 78— VSS
AMX13 €—— 16 MN1920802A [High Speed Version] 78 &> DMX11
AMX14 €<——f17 77|€¢—> DMX10
AMX15 €<—— 18 76 [€—> DMX9
AMX16 <——{19 75[&—> DMX8
AMX17 €—— 20 74{€—> DMX7
AMX18 <— 21 73/€—> DMX6
AMX19 <——22 72/&—> DMX5
AMX20 <— 23 71 &> DMX4
AMX21 <—— 24 70/6—> DMX3
AMX22 <——|25 69[<—> DMX2
AMX23 €——|26 68 [€—> DMX1

RW <—— 27 67[<—> DMX0

AS <—|28 66— VDD

DS <—— 29 65— 0SCS1

VoD 30 64 [€—— 0OSCS0

NC — 3132 34 36 38 42 44 46 48 50 52 54 56 58 60 6263 NC

a7 a1 a7 51 59

<5
SINH1 €<—>|
SRDY0 <—|&

SRDY1 €

EX0 ——>|

EXT —>|
IBE <—
OBF <—

TXDO €<—|

TXD1 <&

Vss

RSTO ——>|8
RXDO —>|
RXD1 —>|&

RST1 —>|

HALT ——>(8
UNMI —>|
STOP ——>{8
EMRDY —>| &
SCLKO <>
SCLK1 €<—>
SYNC <—|
MODE0 —>{&
MODE{ ——>|
MODE2 ——>{&

MODE3 —>1

Vss
VoD

OSCF0 —>|

HINHO

QFP124-P-2828

NC : Nothing connected with pin.
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1 MN1920001C [High Speed Version]

K Type

MN1920001C [High Speed Version] [ES (Engineering Sample) available]

N Data Type

24-bit Fixed Point

K instruction

Instruction ROM (word)

External 64K (40-bit)

N pata

Data RAM1 (word)

514 (24-bit)

Data RAM2 (word)

Internal 2.5K, External 16K (24-bit)
* Forexternal  Memory Access Time
Wait 1 to 7 Wait

15ns
20 to 140ns (at 80ns Operation)

RAM Pointer 1

10-bit x 3, Indirect addressing

RAM Pointer 2

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

N instruction Execution Time

High Speed Operation
Low Speed Operation

80ns (at 4.75 to 5.25V, 50MHz)
125ps (at 3.5 to 5.25V, 32kHz)

K interrupts

« RESET < External Pin Interrupt 3 kinds (EX0, EX1, UNMI)  Qverflow *1/0 « DMA « NMI (For ICE)
Multiplex Loop, Multiplex Sub-routine, Interrupts 15 levels in total (+NMI Interrupt 1 level)

o

Serial Interfaces

1to 24-hitx 2

Parallel Interfaces

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

Special function

DMA 2ch

K 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
N Package QFP208-P-2828

K in-Circuit Emulator

ICE1920001

N Electrical Characteristics

Electrical Characteristics

Connect all VDD externally 475) 50 | 525 | V

Supﬁy Voltage VDD

Oscillation Frequency fF 4 50 | MHz
Machine Cycle Teye 80 125x10°l ns

Supply Current IDD | foscF=50MHz Without External Load 80 | 140 | mA
Power Consumption Pt 400 | 735 | mW

(Ta=-20 to +70°C)

3% Self-oscillation is up to 30MHz. (Pay attention to the effect of substrate capacitance.)
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MN1920001C [High Speed Version] O

I Pin Configuration

> AMI11
F——>AMI10

AMX0 €<—1 208207206205204203202201200|99'98Y97'96\95' 193‘92\91190189'66187186(85'34183152|B|‘BD|79‘7B|77 s175‘74173'72|7|‘70169‘68167'55165‘6‘183'6216\160159'58157 156 [—> AMI8
AMX1 €¢——|2 9 155 VoD
AMX2 €——|3 154 [——> AMI7
AMX3 €4 153|—> AMI6
vss 5 152 [———> AMIS
AMX4 €——|6 151 [——> AMI4
AMX5 <—|7 150 [——> AMI3
AMX6 €<—|8 149 [—> AMI2
AMX7 €<—|9 148|—> AMI1
AMX8 €——] 10 147 ]—> AMIO
AMXg €——(11 146 Vss
AMX10 €12 145 [——> AMY9
AMX11 €<—] 13 144[——> AMY8
VDD 14 143 [——> AMY7
AMX12 €<—[15 142[—> AMY6
AMX13 €—16 141|—> AMY5
AMX14 €—|17 140[—> AMY4
AMX15 €—| 18 139|—> AMY3
Vss ——|19 138 [——> AMY2
AMX16 <——|20 137 [——> AMY1
AMX17 (21 136 |——> AMY0
AMX18 €22 135~ VDD
AMX19 €—|23 134[€—— MODE3
AMX20 <——| 24 133[€—— MODE2
AMX21 €——|25 132[€—— MODE1
AMX22 €26 MN1920001C [High Speed Version] 181 |€—— MODEO
AMX23 €| 27 130 [€—> P23
vop ——|28 120[€—> P22
RIW <—|29 128[€—> P21
AS €20 127 [€—> P20
DS «—a1 126[<—> P19
vss —|32 125(€¢—> P18
SCLKo <—>{98 124 [&—> P17
SCLK1 <—>{3¢ 123]<—> P16
SINHO <—>(35 122[<—> P15
SINHT «—>|36 121 [&—> P14
SRDY0 <—| 37 120[&—> P13
SRDY1 <——|38 19/<—> P12
SRXDO ——>139 118 [<—> P11
SRXD1 ———>40 117 [&—> P10
ASTO —>41 116 [<—> P9
RST1 ——42 115[<—> P8
RST2 —>{43 114[6—> P7
HALT —>) 44 113}<—> P6
STOP —>|45 112|€—> P5
READY ——>1 46 111 [€&—> P4
MEMRDY ——>{47 110 Vss
EX0O —>{48 109[&—> P3
EX1 —>{ 4 108[<—> P2
NMi —— 50 107 [<—> P1
ONMI —> 51 106 [<—> PO
VoD~ a5 sy so et 63, 65, 67 65 71 73 75 77 70 81, 83, 85 67 80 o1 _ 88 95 97 93 101, 103 105 VoD
54 56 58 60 62 64 66 68 70 72 74 76 78 80 82 84 86 88 90 92 94 96 98 100 102 ""104
N P02 P I QIS NN NI VO RO CTAOTVAOON VDO O - WD Py o —1o-
23 R e I L It T L R R
578883 05857 585858555528 25 sizzzaz £ F=lsls

QFP208-P-2828

NG : Nothing connected with pin.
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(I MN1921003A (High Speed Version]

K Type MN1921003A [High Speed Version]
N Data Type 24-bit Fixed Point
K instruction [Instruction ROM (word) 10K (40-bit)
N Data Data RAM1 (word) 514 (24-bit)

Data RAM2 (word) Internal 1K (24-bit), 1K (16-bit), External 16M (24-bit)

* For external Memory Access Time 10ns: 1 Wait
Wait 1to 7 Wait 17.5 to 122.5ns (at 70ns Operation)
RAM Pointer 1 10-bit x 3, Indirect addressing
RAM Pointer 2 24-bit x 9, Indirect, Direct, Cyclic Addressing

K instruction Execution Time

High Speed Operation 70ns (at 4.75 to0 5.25V, 57.1MHz)
Low Speed Operation —

K interrupts

« RESET e« External Pin Interrupt 3 kinds (EX0, EX1, UNMI) « Overflow «1/0 « DMA < NMI (For ICE)
Multiplex Loop, Multiplex Sub-routine, Interrupts. 15 levels in total (+NMI Interrupt 1 level)

o Serial Interfaces

110 24-bit x 2

Parallel Interfaces

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

Special function

DMA 2ch, 64 multiplication PLL built-in

N Calculation [Calculation Accuracy MUL
function

24 x 24 — 48-bit

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

N Package

QFP144-P-2020

K in-Circuit Emulator

ICE1920802 (Used for the limited function)

N Evaluation Chip

MN1920001

N Electrical Characteristics

Electrical Characteristics

SupvaVoltage’ VDD Connect all VDD exterrnally 475 50 [525| V

Oscillation Frequency fF 4 57.1 | MHz
Machine Cycle Teye foscF=892.8kHz (With PLL) 70 X10° | ns
Supply Current IDD 100 | 140 | mA

Power Consumption Pt 500 | 735 | mW

Without External Load
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(Ta=-20to +70°C)

% Self-oscillation is up to 30MHz. (Pay attention to the effect of substrate capacitance.)



MN1921003A [High Speed Version] 1

I Pin Configuration

- o
U
SRR s arr
IO LTI
144 142 140 138 136 134 132 130 128 126 124 122 120 118 116 114 112 110
NC —1 143 141139 137 185 133 131 129 127 125 123 121 119 117 115 113 111 109 108|—— NC
Vss 2 107 |¢—— DIV1
AMX0 <——3 106 [<—— DIVO
AMX1 €<—|4 105/<—— BPSS
AMX2 €—|5 104 [<—— PLLSLEEP
AMX3 €<——|6 108 [——> PCOUT
AMX4 <—]7 102 AVSS
AMX5 <——8 101 [¢—— VCOIN
AMX6 <——|9 100 [——— AVDD
AMX7 €<— 10 99[<—— SELECTH
AMX8 €— 11 98[<—— SELECTO
AMX9 €<——| 12 97|<—— CKo
AMX10 €—| 13 96|——> VCOOUT
AMX11 €—| 14 95 VDD
vss <— 15 94 [——> OUTT
AMX12 €16 93|—> OUTO
AMX13 €——{17 s2|<—> OMX23
AMX14 €10 MN1921003A [High Speed Version] o1 € omxez
AMX15 €— 19 90 [€——> OMX21
AMX16 €—|20 89 [€—> OMX20
AMX17 <— 21 88 [<—> OMX19
AMX18 <——] 22 67 |<—> OMXx18
AMX19 €23 86 [<—> OMX17
AMX20 <——] 24 85|<—> OMX16
AMX21 <] 25 84|<—> OMX15
AMX22 <——|26 83 <> OMX14
AMX23 <27 82[<—> OMX13
RW <28 81|<—> OMX12
AS <28 80 vss
DS <30 79[<—> OMX11
VoD El 78|<—> OMX10
NG — 32 77 |<—> OMX9
vss 33 76 [<—> OMX8
RSTO ——>{34 75|<—> OMX7
RSTT ——>|35 74 [<—> OMX6
NG ——| 3637 39 41 43 45 47 49 51 53 55 57 59 61 63 65 67 69 ral 73— NC
T T T TITIT]
FIQIDIZIZL > QoI r VO T WL OO - NMO00NY -00 N 0T W
g D Diple & & S3353 [sye]

QFP144-P-2020

NC : Nothing connected with pin.
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1 MN1920811

N Type MN1920811
N Data Type 16-bit Fixed Point
Kinstruction [Instruction ROM (word) 8K (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

N instruction Execution Time

High Speed Operation
Low Speed Operation

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

K interrupts * RESET « External « Overflow *1/0 « DMA
Multiplex Loop, Multiplex Sub-routine, Interrupts 15 levels in total
LT Serial Interfaces 110 16-bitx 2
Parallel Interfaces 16-bit x 1
Special function DMA 2ch
K 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-bitx 8
Max/min Value Set Available
I Package LOFP128-P-1818
N in-Circuit Emulator ICE1920811
N Evaluation Chip MN1920811
I Notes Double Speed MAC (16 x 16 — 32, 32+40 — 40), Low Power Consumption

N Electrical Characteristics

256

Electrical Characteristics

Supply Voltage VDD 35137 (39| V
Oscillation Frequency foscf 4 21.739] MHz
Machine Cycle Teye 92 ns
Supply Current IDD foscr=21.504MHz 25 | 50 | mA
Power Consumption Pt | Atexecution of VSELP, Without External Load 90 | 195 | mW

(Ta=-20 to +70°C)



MN1926811 O

I Pin Configuration

Hmmmmmmga765432310 -

55555553555353553255232Y% %0 a0rnowema

L

8833555885883 83a8 0 RCRRRRNARS885 883
$Q0A 5 pry—~]
ZING— 3% g c—>Hd
SING—> g gl 0d
yIWG—|8 & l—— €3acow
SING——> 3 le—— z3aow
9INA ——>8 8 le— 300N
LING—| 8 8l 03aow
8ING—>3 5 ——> laxL
61N —> 8 gl oaxi
oLING —>{8 8 k—— Sad
HHING—> S 3k—— +s0d
CLING—>8 3 [« 0S0d
elINg——> 3 ale—— mned
PHING—>(2 5 —— ON
SLING—> = = I3 ON
ot —>|¢ g 2 2ssA
PSSA e @ L] ON
LLING ——> 3 Z 5 ——ON
8LING—>{ ¥ = el ON
6LING —>{ ¥ 92— ON
02ING—3> = 3 ON
12ING —>{® @ |——ON
ZING—> 2 g ON
€2ING —>{ & 3 ——ON
PZING—> & H——ON
SZING —>{§ g —— ON
2Ina—> & 8—— ON
L2ING—>(& & —— ON
8zINg —>{ & gb—— on
62ING —>(& 8 > 0ONAS
0eINg—> B 3 l<—— s0s0
tetna—8 O Q —— zaan

cNO Lo~ 22RO 2ddRIL8NR2385 8

2822222299929 F008 558 sEEppLY

> > AQEEc e in o

win n 0

LQFP128-P-1818

NC : Nothing connected with pin.
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1 MN1920813

K Type MN1920813
N Data Type 16-bit Fixed Point
Kinstruction [Instruction ROM (word) 8K (32-bit)
N pata 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

K instruction Execution Time High Speed Operation 92ns (at 3.5 to 3.9V, 21.739MHz), 68ns (at 4.5 to 5.5V, 29.4MHz)
Low Speed Operation
| Interrupts * RESET e External * Qverflow ¢ 1/0 « DMA
Multiplex Loop, Multiplex Sub-routine, Interrupts 15 levels in total
LT Serial Interfaces 110 16-bit x 2
Parallel Interfaces 16-bit x 1
Special function DMA 2ch
N 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
K Package TQFP100-P-1414
K in-Circuit Emulator ICE1920811
K Evaluation Chip MN1920811
l Notes Double Speed MAC (16 x 16 — 32, 32+40 — 40), Low Power Consumption

K Electrical Characteristics

258

Electrical Characteristics

T

Supply Voltage VDD 35137 |39 v
u 0
prly Yoliag 45 | 50 | 55
L VDD=3.5 to 3.9V 4 21.739
Oscillation Frequency foscf MHz
VDD=4.5 to 5.5V 4 29.4
VDD=3.5 to 3.9V, 21.739MHz 92
Machine Cycle Teye ns
VDD=4.5 to 5.5V, 29.4MHz 68
Supply Current IDD foscr=21.504MHz 25 | 50 | mA
Power Consumption Pt | Atexecution of VSELP, Without External Load 90 | 195 | mW
Supply Current IDD foscF=28.57MHz 40 | 80 | mA
Power Consumption Pt Without External Load 200 | 440 | mW

(Ta=-20 to +70°C)




MN1920813 O

I Pin Configuration

M N O® oM~ OWwW T O - o

SN o CoCCooocoogoo23hgRIaNcsy

S =E=232=S2E32=323=pw=2222=23=23s=2==o

Oobooobbobooao>0o0bboboooaobao>
VDD1 160099 9 g7 9 g5 ™ g3 g W0 gg B gy B g5 0 gy B B0 g B rs—— DMI0
DMI24 —>f2 74 <—— RST
DMI25 —>f3 73 [&—— STOP
DMI26 ——>i 4 72 |6 EX
DMI27 —>i5 71 |&<— MODE3
DMI28 6 70 &<—— MODE2
DMI29 — 37 69 (<—— OSCS
DMI30 —— 8 68 <—— MODE1
DMI31 ——f9 87 <—— OSCF
AMIO «<—— 10 66 &—— MODEO
AMI1 «<—— 11 65 K—> P15
AMI2 &—| 12 64 K—> P14
Vssi 13 MN1920813 63 ——— Vss3
AMI3 <—/ 14 62[<—> P13
AMI4 «——| 15 61 [<—> P12
AMI5 €<——(16 60 [K—> P14
AMI6 <—r 17 59 <—> P10
AMI7 &«<——| 18 58 &<—> P9
AMI8 <——| 19 57 <—> P8
AMI9 «—— 20 56— p7
AMI10 <—|21 55> pg
AMI11 «—u22 54 [&<——> p5
AMT12 <—— 23 53> py
AMI13 «— 24 52— p3
AMI14 <—— 2526 o7 28 20 30 T 32 - 34 a5 36 a7 38 3 40 “ 42 " 44 .5 46 4748 19 50 51 VDD3

§eopeszEzEas Y s EppELERe LRy

> 29 Slare x glele [

TQFP100-P-1414

NC : Nothing connected with pin.
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1 MN1921814

HType MN1921814
N Data Type 16-bit Fixed Point
K instruction [Instruction ROM (word) 8K (32-bit)
N 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

K 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)

K interrupts

* RESET e External « Overflow /0 ¢ DMA
Multiplex Loop, Multiplex Sub-routine, Interrupts 15 levels in total

o

Serial Interfaces 1 to 16-bit x 2
Parallel Interfaces 16-bit x 1
Special function DMA 2ch

K 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
N in-Circuit Emulator ICE1920811
N Evaluation Chip MN1920811

I Notes

Double Speed MAC (16 x 16 — 32, 32+40 — 40), Low Power Consumption

N Electrical Characteristics

260

Electrical Characteristics

37

35 39
Supply Voltage VDD 45 1 50 | 55 \
o VDD=3.5 to 3.9V 21.739
Oscillation Frequency foscF VDD=45 10 5.5V 294 MHz
. VDD=3.5 to 3.9V, 21.739MHz 92

Machine Cycle T T DD-45 1055V, 20.4MH | 68 e
Supply Current IDD foscf=21.504MHz 25 | 50 | mA |
Power Consumption Pt | Atexecution of VSELP, Without External Load 90 | 195 | mW
Supply Current IDD foscr=28.57MHz 40 | 80 | mA
Power Consumption Pt Without External Load 200 | 440 | mW

(Ta= 20 o +70°C)




MN1921814 O

I Pin Configuration

SNEEZEEECEEEyocgenee gy

S S2=S232ES2332=zp=2222232===23=2==2a

QQDQDQDQDDDQ>IIIQTQID‘[OI>
VDD1 1600 99 o 97 %, 95 o 93 2 91 % 89 & 87 8 85 8 83 8 81 & 79 7 77 7 BE— MO
DMI24 —>i2 74 &—— RST
DMI25 3 73 &—— STOP
DMI26 —>14 72 [6—— EX
DMI27 5 71 €&—— MODES3
DMI28 —>f6 70 &<—— MODE2
DMI29 7 69 |<—— OSCS
DMI30 ——>{8 68 < MODE1
DMI31 9 67 &<—— OSCF
AMIO «<— 10 66 &<—— MODEO
AMI1 €——{ 11 65 K—> P15
AMI2 «<—| 12 64 &—> P14
Vsst 13 MN1921814 63 |——— VSS3
AMI3 «— 14 62 [<—> P13
AMI4 <—| 15 61 &—> P12
AMI5 «———| 16 60 |<—> P11
AMI6 <—o-{17 50 K—> P10
AMI7 &<——| 18 58 &<—> P9
AMI8 <—| 19 57 K—> P8
AMI9 «—20 56— p7
AMI10 <21 55— pg
AMI11 «—22 54 <—> P5
AMT12 <— 23 53— py
AMI13 «——{24 52l S pg
AMT14 €«——{2528 o7 231930 T TT?T}SW 38 39TT4T2 . 4445 46 48 f5051 VDD3

o o o= - - - — - -

n D dlonln @ & o

TQFP100-P-1414

NC : Nothing connected with pin.
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1 MN1921816

T Type MN1921816
N Data Type 16-bit Fixed Point
K instruction [Instruction ROM (word) 18K (32-bit)
N Data Data RAM1 (word) 2.75K (16-bit) Data ROM: 2.5K (16-bit)
Data RAM2 (word) 512 (16-bit)
RAM Pointer 1 13-hit x 9, Indirect, Direct, Initial Value Pointer increment
RAM Pointer 2 9-bit x 6, Indirect, Initial Value Pointer increment

K instruction Execution Time

High Speed Operation
Low Speed Operation

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

K interrupts

* RESET s« External * Overflow ¢1/0 « DMA
Multiplex Loop, Multiplex Sub-routine, Interrupts 15 levels in total

L) Serial Interfaces 110 16-bit x 2
Parallel Interfaces 16-bit x 1
Special function DMA 2ch

N 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

N Package TQFP100-P-1414

K in-Circuit Emulator ICE1920811

N Evaluation Chip MIN1920811

l Notes Double Speed MAC (16 x 16 — 32, 32+40 — 40), Low Power Consumption

K Electrical Characteristics

262

Electrical Characteristics

SuppIyVoItaQe’ o

VDD

2.7

3.0

Oscillation Frequency foscF VDD=2.7 to 3.3V 4 21.739| MHz

Machine Cycle Teye VDD=2.7 t0 3.3V, 21.739MHz 92 ns

Supply Current IDD foscr=21.504MHz 133 30 | mA
At execution of VSELP,

Power Consumption Pt 40 | 100 | mW

Without External Load

(Ta=-20 to +70°C)



MN1921816 O

I Pin Configuration

SNESZEEfcIZEgcctoeneezeysg

2 S532=3=32=3=¢$=22=2323=323232322

QODDDDDDDDDO>ITI‘[‘EQDDJ’JII>
VDD1 1 10099 % 97 % 95 o 93 2 91 % 89 8 87 8 85 84 83 82 81 8 79 . 77 7675‘—~DMI0
DMI24 2 74 .<—— RST
DMI25 3 73[&<—— STOP
DMI26 4 721<— EX
DMI27 ——>5 71 &<—— MODE3
DMI28 — 16 70 <—— MODE2
DMI29 7 69 K<—— OSCS
DMI30 —>{8 68 <—— MODE1
DMI31 9 67 <—— OSCF
AMIO0 «<—— 10 66 &<—— MODEO
AMI1 €<—— 11 65 K—> P15
AMI2 <—| 12 64 &—> P14
Voo 1o MN1921816 ol N
AMI3 <—|14 62[&—> P13
AMI4 <——| 15 61 <—> P12
AMI5 <——| 16 60 (K—> P11
AMI6 «<——| 17 59 K—> P10
AMI7 «<——|18 58 &<—> P9
AMI8 «——|19 57 <—> P8
AMI9 «—— 20 56l S py
AMI10 <— 21 55l > pg
AMI1T «——22 54 <—> P5
AMT12 <— 23 53— pg
AMI13 «<—{ 24 52ic—> p3
AMI14 <—— 2526 o7 28 19 30 T 32 T‘ 34 a5 T a7 38 2 }0 “ 42 4T344 5 46 . 48 . 50 51 VDD3

o o o= - - - - o = o - o

1) 0 Dinin 5] » o

TQFP100-P-1414

NC : Nothing connected with pin.
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1 MN1932801

K Type MN1932801
N Data Type 16-bit Fixed Point
Kinstruction |[Instruction ROM (word) 28K (24-bit)
N Data Data RAM (word) 6K (16-bit), Data ROM: 30K (16-bit)
RAM Pointer 16-bit x 10, Indirect, Direct, Initial Value Pointer increment, Cyclic Addressing

* Bit Reverse

N instruction Execution Time

High Speed Operation
Low Speed Operation

27ns (at 2.7 to 3.3V), 25ns (at 3.0 to 3.6V)

] Interrupts *RESET e« External e« Overflow *DMA e Timer
Multiplex Loop, Multiplex Sub-routine, Interrupts 15 levels in total
L) Serial Interfaces 1to 16-bit x 2
Parallel Interfaces 16-bit x 1

General-use Output ~ 16-bit
General-use Input 4-bit

Special function

DMA 2ch

N 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
N Package TQFP100-P-1414
K in-Circuit Emulator CE1932801
K Evaluation Chip MIN1932801
I Notes Double Speed MAC (16 x 16 — 32, 32+40 — 40), Low Power Consumption

K Electrical Characteristics
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Electrical Characteristics

Supply Voltage VDD 273036 Vv
Input Clock Frequency* p VDD=3.0 to 3.6V 65/N 80/N | MHz
VDD=2.7 to 3.3V 60/N 74/N | MHz
Machine Cycle oy VDD=3.0 to 3.6V 25 ns
VDD=2.7 to 3.3V 27 ns
Supply Current IDD tcyc=30.0ns 40 | 130 | mA
Power Consumption Pt Without External Load 120 | 429 | mW

(Ta=-20 to +70°C)
*N: PLL multiplication factor
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I Pin Configuration

R R I = Q w$%%§8“°
L LaLafOSNeLTOeER207E8283
VLU T L]

VSS —>{76 50 VDD
DMDEQ <—>{77 49 ——> SRDY1
DMDE1 «—>{78 48 ——> SRDY0
DMDE2 €—>{79 47 |&—— /SINH1
DMDE3 <—>{80 46 [<—— /SINHO
DMDE4 <—>181 45 |<—— SCLK1
DMDE5 €<—>{82 44 [<—— SCLKO
DMDE6 <—>{83 43 |<—— RXD1
DMDE7 <—>{84 42 |&<—— RXDO
DMDE8 <—>4{85 41 —> TXD1
DMDE9 <—>|86 40 [—> TXDO

DMDE10 <—>{87 39 (<—— VSS
VDD — 88 MN1932801 38 |<—— GI1
DMDE11 <—>{89 37 |«—— GIO
DMDE12 €<—>{90 36 —> TOUT
DMDE13 <—>{91 35 [&—— TCLK
DMDE14 <—>{92 34 MODE3
DMDE15 <—>{93 33 [<—— MODE2
AMDO <—|94 32 |<—— MODEH1
AMD1 «<—|o5 31 <—— MODEO
AMD2 «—|96 30 [<— /RST
AMD3 <——|o7 29 |&<—— /STOP
AMD4 <—|o8 28 |——> OSCF1
AMD5 <——99 27 |<—— OSCF0
vss 10002 4 6 8 10 12 14 16 18 20 22 24 % vss
THTTTHTITITITITIT
© N~ 0 o O - N O T WY Lo AaOZE0Nao9Q -
6088C85555558888588883888%
2II2TF2333F0 0 45 88783
)
o

TQFP100-P-1414
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1 MN1933211

T Type MN1933211
I Data Type 16-bit Fixed Point
Kinstruction Instruction ROM (word) 32K (24-bit)
N Data Data RAM (word) 6K + 32 (16-bit) Data ROM: 30K (16-bit)
RAM Pointer 16-bit x 10, Indirect, Direct, Initial Value Pointer increment, Cyclic Addressing

« Bit Reverse

K instruction Execution Time

High Speed Operation
Low Speed Operation

21.7ns (at 2.7 to 3.3V), 20ns (at 3.0 to 3.6V)

N interrupts

*RESET e External Overflow «1/0 <DMA e Timer
Multiplex Loop, Multiplex Sub-routine, Interrupts 15 levels in total

Mo

Serial Interfaces

110 16-bit x 2

Parallel Interfaces

16-bit x 1
General-use Output
General-use Input

16-bit
4-bit

Special function

DMA 2ch

K 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
K Package TQFP100-P-1212, TQFP100-P-1414
K in-Circuit Emulator ICE1933211
I Evaluation Chip MN1933211
I Notes Double Speed MAC (16 x 16 — 32, 32+40 — 40), Low Power Consumption

K Electrical Characteristics
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Electrical Characteristics

Supply Voltage VDD 27 130 (36| V
Input Clock Frequency ™ fF VDD=3.0to 3.5V 72IN 100/N| MHz
VDD=2.7 t0 3.3V 64/N 92/N | MHz

Machine Cycle teye VDD 230V 20 ns
VDD >2.7V 217 ns

Supply Current 1 1DD1 VDD=2.7 to0 3.3V, tcyc=21.7ns 30%2 | 175 | mA
Power Consumption1 Pt1 Without External Load 630 | mW
Supply Current 2 IDD2 VDD=3.0 to 3.6V, tcyc=20ns 240 | mA
Power Consumption2 Pt2 Without External Load 864 | mW

(Ta=-20 to +70°C)
*IN : PLL multiplication factor
*2 \lalues given are for machine cycle of 27ns at PSI-GELP voice coding execution
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K Pin Configuration

LY ON - O Q o & 8 & % 858
TiiaialROreryoeEeleEzl38
LU DL ]

VSS —>{76 50 VDD
DMDEO <——>77 49 |——> SRDY1
DMDEt1 «——>{78 48 ——> SRDY0
DMDE2 €<——>{79 47 |&—— /SINH1
DMDE3 <—>{80 46 [<—— /SINHO
DMDE4 <—>|81 45 [€&—— SCLK1
DMDE5 <—>82 44 &<—— SCLKO
DMDE6B €<—>{83 43 [&—— RXD1
DMDE7 <——>{84 42 |[<—— RXDO
DMDE8 «———4{85 41 |—> TXD1
DMDE9 €——>{86 40 ——> TXDO

DMDE10 <—>|87 39 [€&—— VSS
VDD 88 MN1933211 38 [&—— G1i1
DMDE11 €«——>{89 37 &—— G10
DMDE12 €«—>{90 36 ——> TOUT
DMDE13 €<—>|91 35 [&—— TCLK
DMDE14 €——>{92 34 K——— MODE3
DMDE15 «<——>{93 33 [&—— MODE2
AMDO «——|94 32 &<——— MODE1
AMD1 «——o95 31 [&<—— MODEO
AMD2 «——96 30 [&<—— /RST
AMD3 «——{g7 29 |&<—— /STOP
AMD4 <——|908 28 —> OSCF1
AMD5 «———{99 27 &<—— OSCF0
ves 100()2 4 6 8 10 12 14 16 18 20 22 24 % vss
T T
© N~ 0 O O - N M < W0 a o = o
85883:555555868888888382823
=TT 322233 ap <88 83
pa
o

TQFP100-P-1212 / TQFP100-P-1414
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1 MN1931712

K Type MN1931712
K Data Type 16-bit Fixed Point
Kinstruction Instruction ROM (word) 17K (24-ti)
N pata Data RAM (word) 3.5K (16-bit) Data ROM: 5K (16-bit)
RAM Pointer 16-bit x 10, Indirect, Direct, Initial Value Pointer increment, Cyclic Addressing
* Bit Reverse
K instruction Execution Time High Speed Operation 20ns (at 3.0 to 3.6V, 100MHz)
Low Speed Operation —
[Interrupts *RESET «External < Overflow +1/0 DMA e Timer
Multiplex Loop, Multiplex Sub-routine, Interrupts 15 levels in total
L) Serial Interfaces 110 16-bit x 2
Parallel Interfaces 16-bit x 1

General-use Output ~ 16-bit
General-use Input ~ 4-bit

Special function

DMA 2ch

N Calculation [Calculation Accuracy MUL
function

16 x 16 — 32-bit

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

N Package QFP100-P-1818B

K in-Circuit Emulator ICE1933211

K Evaluation Chip MIN1933211

l Notes Double Speed MAC (16 x 16 — 32, 32+40 — 40), Low Power Consumption

PCM-CODEC I/F, ADPCM I/F, Flash Memory I/F

K Electrical Characteristics

Electrical Characteristics

Supply Voltage VDD 30 (33|36 ]| V

Input Clock Frequency** fF VDD=3.0 to 3.6V 72/N 100/N| MHz

Machine Cycle teye VDD = 3.0V 20 ns

Supply Current 1 IDD1 VDD=3.3V, teyc=20ns 45 | 128 | mA
Without External Load,

Power Consumption 1 Pt1 Double-speed MAC 10% or less 149*2) 422 | mW

268

(Ta=-20 to +70°C)
*1N : PLL multiplication factor
*2 Vlalues when using ADPCM at Ta=25°C, echo cancellation, DTMF
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I Pin Configuration

X
w w o]
l‘r—)ifv@:emw8r\®mvmmv—o$8§§§§6é
oo Ooo >0o00000aa0>00%2%0a
WL T
vss 76 50 VDD
/ACDWN ——=> 77 49 |—> ADPCMOUT
/PMUTE ——>| 78 48 ——>BCLOCK
GO2¢——| 79 47 |<——HWYSYNC
GO3<«—— 80 46 |<—— ADPCMIN
GO4 «—— 81 45 [&—— EXCLK
GO5 «—— 82 44 l&—— EXSHCLK
GO6 «——| 83 43 |¢&——MEMMODE
GO7<«<—— 84 42 |«——RXD0
GO8<——| 85 41 | STXD?
GO9g<——| 86 40 |——>TXDO
GO10&—/ 87 39 Vss
VDD 88 MN1931712 38 l«——GI
RXSYNC1<—| 89 37 «——Glo
RXSYNC2 <—— 90 36 |[<——PSACK
RXSYNC3<——— 91 35 l«<—— LMUTE
RXSYNC4 «—— 92 34 MODES3
RXSYNC5 <—— 93 33 «<——MODE2
RXSYNC6<——| 94 32 |<&~——MODE1
/MEMCEQ €<——| 95 31 «——MODEO
/MEMCE1 &——| 9 30 &«—— /RST
/DTMFCS ——>| 97 29 j«—— /ACFL
HWYCLK ———>{ 98 28 |——> /[FRSYNC
/SBFSYNC «——| 99 27 |[¢&—— PLLSLEEP
Vss 10 26 VDD
TTTTTTIITTL LTI
83508838805 cugEYYCS88EE88ER
SgoggsSgeggg X O >s L<Z2>5S003>00
fiitztcooo®; UZge <S9< 83
Ss553%Y5s5553 5 =2:=z2:5° o

TQFP100-P-1212 / TQFP100-P-1414
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bl
SERIES

M N1940 Series

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) .
125/CD format switching for individual ports ASP Series
Full 16/24 bit switching

M Applications

HesH M




1 MN19411

W Type MN19411
N Data Type 24-bit Fixed Point
K instruction |Instruction ROM (word) 192 (32-bit, On-chip RAM)
N pata Data RAM1 (word) 128 (16-bit)
Data RAM2 (word) Internal 128 (24-bit) / External 256K or 1M DRAM x 1 to 2 pieces
« For external Memory Access Time 80ns (fck=25MHz)
RAM Pointer 1 7-bit x 1
RAM Pointer 2 7-bit x 1 (Internal) 1 (External), Cyclic Addressing
K instruction Execution Time High Speed Operation 80ns (at 4.5 to 5.5V, 25MHz)
Low Speed Operation
K interrupts « RESET
Multiplex Loop, Multiplex Sub-routine 2 levels in total
LIT) Serial Interfaces 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
K Calculation [Calculation Accuracy MUL 24 x 16 — 40-bit
function
Calculation Accuracy ALU 44
Barrel Shifter 40 — 40-bit /-4, 0, +1, +4 Shift
Max/min Value Set Available
N Package * QFP0B4-P-1818
N In-Circuit Emulator Evaluation Board

N Electrical Characteristics

Electrical Characteristics

Supply Voltage VDD | Conngct respectively all VDD and VSS terminals externally | 4.5 | 5.0 | 5.5 v
Oscillation Frequency foik 4 | 25 | MHz
Machine Cycle Teye 80 500 | ns
Supply Current IDD fok=24.5MHz, Ta=25°C 65 | 100 | mA
Power Consumption Po 550 | mW

(Ta=-20 to +70°C, VSS=0V)
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MN19411 0

I Pin Configuration

SDO2
WS02 <—>
SCKO2 ——>|
INC]
SDO3 <——
WS03 —>
SCKO3 ——>
INC]
Vss
Vss
[NC] ———
CAS «——|
OE <—|

A8 <——

A7 <—

A6 <——

SCKO1
l<—> WSO1
[NC]
VDD
VDD
[NC]
INC]
[NC]
INC]

|<—— SCKI

<—— SDIt

l<—— WSI2

& |——> SDO1
g |«<—— SCKI2
¢ l<«—— SDI2
&G l«—— WSIH1

1(?4 63

o
&
o
~

61 51

® N oA W N

MN19411

< CE
< ADDR1
<—— ADDRO
VDD
VDD
<—>sCL
<—>SDA
<——TESTO
< RESET
<——SYNC
l<—— SYNCSEL
l<——TEST1
——>SLKO
[<—— CLKI
k—> D0
—>D1

D7 <——>
D6 <——>(8
D5 <——>|
D4 <——>|8
D3 <3
D2 «<——>8

Vss

QFP064-P-1818

NC : Nothing connected with pin.
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1 MN19412A

N Type

MN19412A

N Data Type

24-hit Fixed Point

N instruction

Instruction ROM (word)

512 (32-bit, On-chip RAM)

N pata

Data RAM1 (word)

256 (16-bit)

Data RAM2 (word)

Internal 256 (24-bit) / External 256K or 1M DRAM x 1 to 2 pieces, 256K SRAM x 1 to 2 pieces
* For external Memory Access Time DRAM 80ns, SRAM 100ns (fosc=40MHz)

RAM Pointer 1

8-bit x 2

RAM Pointer 2

8-hit x 2 (Internal), 2 (External), Cyclic Addressing

K instruction Execution Time

High Speed Operation 50ns (at 4.75 to 5.25V, 40MHz)
Low Speed Operation —

Kinterrupts

*RESET «INTO Interrupts « INT1 Interrupts
Multiplex Loop, Multiplex Sub-routine, Interrupts 3 levels in total

Tio

Serial Interfaces

16/24-bit (L, R) input x 2, output x 3

Parallel Interfaces

8-bit x 1

Special function

Direct connection to DRAM, SRAM for Digital Delay is available, 12C Interface built-in

K calculation

Calculation Accuracy MUL

24 x 16 — 40-bit

function
Calculation Accuracy ALU 44
Barrel Shifter 40 — 40-bit/ 0, +1, +4 Shift, -32 to +31 Shift
Max/min Value Set Available
N Package QFP084-P-1818

N in-Circuit Emulator

Evaluation Board

N Electrical Characteristics

274

Electrical Characteristics

VDD fosc=4 to 40MHz 4751 50 [525| V
Supply Voltage !

VSS | Gonnect respectively all YOD and VSS terminals externally
Oscillation Frequency fosc VDD=4.75 10 5.25V 4 40 | MHz
Machine Cycle Teye 50 500 | ns
Supply Current IDD fok=40MHz, Ta=25°C 110 | 150 | mA
Power Consumption Po 787.5| mW

(Ta=-20 to +70°C, VSS=0V)
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I Pin Configuration

INC]
SOEN2 ——>|
SCKO2 ——>

SDO3 <——
WS03 ——>|
SCKO3 ——>|
SOEN3 —>|
vss

Vss

CAS «—

OE <—

Al4 €—

A13 €<—

A2 <—

Al <—

A10 <—

A9 €
A8 <——
A7 <——
A6 <——
[NC]

NauZd = o - x © o
8888082338855 08a2gaf 8
SOPPEZD>S>DNZOOEZZTOZODIF A
LT LT
(B4 g3 82 5, 80 ;g 78 7B T4 T2 70 6B 60 o B4,
2 62
3 61
4 60
5 59
6 58
7 57
8 56
9 55
10 MN19412A 54
11 53
12 52
13 51
14 50
15 49
16 48
17 47
18 46
19 45
20 44
2122 24 _ 26 28 30 34 36 __ 38 40 4243

<—CE
< ADDR1
<—— ADDRO
VDD
VDD
——>CLKO
<——CLKI
[<——TESTO
< RESET
<——INT1
k—— INTO
l«——TEST1
<——SYNC
INC]
K—>P0
Kk—>P1
K—>P2
K—>P3
Kk—>Pa
Kk—>P5
k—>P6

QFP084-P-1818

NC : Nothing connected with pin.
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1 MN19413

T Type

MN19413

N Data Type

24-hit Fixed Point

K instruction

Instruction ROM (word)

512 (32-bit, On-chip RAM)

I Data

Data RAM1 (word)

256 (16-bit)

Data RAM2 (word)

Internal 256 (24-bit) / External 256K or 1M or 4M DRAM x 1 to 2 pieces, 256K or 1M SRAM x 1 to 2

pieces
« For external

Memory Access Time DRAM 80ns, SRAM 100ns (fosc=20MHz)

RAM Pointer 1

8-bitx 2

RAM Pointer 2

8-bit x 2 (Internal), 2 (External), Cyclic Addressing

K instruction Execution Time

High Speed Operation
Low Speed Operation

50ns (at 4.75 to 5.25V, 20MHz)

K interrupts

« RESET «INTO Interrupts

* INT1 Interrupts

Multiplex Loop, Multiplex Sub-routine, Interrupts 3 levels in total

L)

Serial Interfaces

16/24-bit (L, R) input x 1, output x 2

Parallel Interfaces

4-bit x 1

Special function

Direct connection to DRAM, SRAM for Digital Delay is available, [2C Interface built-in

K calculation

Calculation Accuracy MUL

24 x 16 — 40-bit

function
Calculation Accuracy ALU 44
Barrel Shifter 40 — 40-bit/ 0, +1, +4 Shift, —32 to +31 Shift
Max/min Value Set Available
N Package QFP100-P-1818

N In-Circuit Emulator

Evaluation Board

K Electrical Characteristics

276

Electrical Characteristics

VDD | fosc=2 to 20MHz 47550 |525] V
Supply Voltage ! )
VSS | Connect respectively al VDD and VSS terminals externaly
Oscillation Frequency fosc VDD=4.75 to 5.25V 2 20 | MHz
Machine Cycle Teye 50 500 | ns
Supply Current IDD fok=20MHz, Ta=25°C 120 | 190 | mA
Power Consumption Po 990 | mW

(Ta=-20 to +70°C, VSS=0V)



MN19413 O

I Pin Configuration

DAVDD
DAVSS
VGDA

le—— AINL

ADVsSS
f—— ADVDD

INC]
VBOP
VREFL
INC]
VREFR
vss
VoD

—> PCO
|—> VCOO

g
8

30

Ble—— AINR
@l—>7FlG
8
&|——> UNLOCK
@
@lc— VCOl
ES
3 k— CLKI
sl PoLPD

MN19413

—>Rx0
«——CSEL
——>FLi
«—>RX1
<——DIR
——>FL2
k—>Rx2
Voo
l«———XISEL
——>xo1
k——Xit
l«——TESTO
—>x02
<—— Xi2
vss
k—>Do
k—>D1
—>D2
Kk—>D3
Kk—>D4
k—>Ds
k—>D6
k—>07
VDD
—> XCE1

A4 |

A12 €«—

QFP100-P-1818

NC : Nothing connected with pin.
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DIL Packages

Unit : mm
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SO Packages Unit : mm
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* 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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QFP /QFH / QFS / TQFP / LQFP Packages Unit: mm

QFH032-P-0707 QFP044-P-1010 QFP064-P-1414

18.720.4
14002

9.2+0.2
7.0£0.2

“HARARARA"

33

JATIRRARMAT |

| ]
>
(1.225)

REEEEEEL!

18.7£0.4

<HRARARR

3
. 1002 .

O
1?&%5@%5 o

5

16 )
08] _||9.35:0.10 : (2:35:020)

2 [/
0~100
(1.5:02)

2.2£0.2
[2.6max.

0.15 888
—*

2.9 max.

0.1+0.1] 2.5+0.2

Z0) \ T \ i 1 I \;
SEATING PLANE\ /é403) ki I o8 b3
LEA2] SEATING PLANE\ pet - em2EE SEATING PLANE
QFHO64-P-1818 QFHO064-P-1212 QFHO064-P-1414B
B 22004 e 142802 18.70.4
T e— L t2os02 | !._ﬂz,@@, e
AARRRAARRAAAT (ﬁuawawuwawﬁ i i
N = ‘ ‘ ARRAMAARARRRE |
o= o =i = = : s z 1 |
z : < = = g‘ = ] <l
= = i3 = 5= =0 Ol §:
GAE o @] E . = GAE o EI? ‘
CLLFTEEEL L — ’ |GGt
(1.38) ' [-016] 30.4;1}?\ L ‘ 5] (2:95:020)
3§ gl =
ol il 2% iR al %
F e— » L
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S S S S
 Package Symbol : QFP = Quad Flat Package

QFH = Quad Flat High Package
LQFP = Low Profile Quad Flat Package
About Package Symbol : The name conformed to EIAJ.
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QFP /QFS / TQFP / LQFP Packages

Unit : mm

QFS080-P-1414
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80
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* Package Symbol :

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.
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QFP / QFH / QFS / TQFP / LOFP Packages

Unit : mm
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« Package Symbol :

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.
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QFP /QFH /QFS / TQFP / LQFP Packages un::mm
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* Package Symbol :

QFP = Quad Flat Package

About Package Symbol : The name conformed to EIAJ.

PGA Packages

Unit : mm
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=«
 Package Symbol : PGA = Pin Grid Array

About Package Symbol : The name conformed to EIAJ.
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GLOSSARY




Glossary

B CRTC
CRT Controller

—D—
W DTMF
Dual Tone Multiple Frequency

—F—
M FGICR

Frequency Generator ICR

W FLP

Fluorescent Light Panel
HFS

Frequency Synthesizer

—H—
W HBS
Home Bus System

W ICR
Input Capture Register

—L—
mLCD

Liquid Crystal Display

M LED
Light Emitting Diode

— 00—
W OCR
Output Compare Register

286

—P—
WPLL

Phase Locked Loop
m PWM

Pulse Width Modulaiton

—S —
W S/H
Sample Hold

—U—
W UART

Universal Asynchronous Receiver Transmitter

—\—
mVF

Vacuum Fluorescent
m\VS

Voltage Synthesizer



Matsushita Electronics Corporation
Semiconductor Group

Nagaokakyo, Kyoto, 617 Japan
Tel: (075) 951-8151

SALES OFFICES

B 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, California 95035
Tel: 408-945-5630
Fax: 408-946-9063

® Chicago Office:
1707 N. Randall Road, Elgin, lllinois 60123-7847
Tel: 847-468-5829
Fax: 847-468-5725

® Atlanta Office:
1225 Northbrook Parkway, Suite 1-151,
Suwanee, Georgia 30174
Tel: 770-338-6940
Fax: 770-338-6849

Bl CANADA SALES OFFICE
Matsushita Electric of Canada Ltd. [MELCA]
5700 Ambler Drive Mississauga, Ontario, L4W 2T3
Tel: 905-624-5010
Fax: 905-624-9880

B 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

B U.K. SALES OFFICE
Panasonic Industrial Europe (U.K.)
® Electric component Group:
Willoughby Road, Bracknell, Berkshire RG12 8FP
Tel: 1344-86-2444
Fax: 1344-85-3313

[PIE(UK)]

B FRANCE SALES OFFICE
Panasonic Industrial Europe (Continental) [PIE(C)]
® Paris Office:
270, Avenue de President Wilson
93218 La Plaine Saint-Denis Cedex
Tel: 331-4946-4300
Fax: 331-4946-0010

B ITALY 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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B TAIWAN SALES OFFICE
Panasonic Sales Taiwan Co., Ltd. [PST]
@® Head Office:
6th Floor, Tai Ping & First Building 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

B HONG KONG SALES OFFICE
Panasonic Shun Hing Industrial Sales (Hong Kong)
Co., Ltd. [PSI(HK)]
11/F, Great Eagle Centre, 23 Harbour Road,
Wanchai, Hong Kong.
Tel: 2529-7322
Fax: 2865-3697

B SINGAPORE SALES OFFICE

Matsushita Denshi (S) Pte. Ltd. [MECS]
22, Ang Mo Kio, Industrial Park 2, Singapore 2056
Tel: 481-8811
Fax: 481-6486

Panasonic Industry of Asia Company [PIA]

® Head Office

300 Beach Road # 16-01,

The Concourse Singapore 0719
Tel: 225-0444

Fax: 322-3997

B MALAYSIA SALES OFFICE
Panasonic Industrial Co., (M) Sdn. Bhd. [PICM]
40708 Shah Alam Selangor Darul Ehsan, Malaysia
Tel: 3-541-6988
Fax: 3-541-6979

B CHINA SALES OFFICE

Panasonic SH Industrial Sales (Shenzhen)

Co., Ltd. [PSI(SZ)]
7A-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]
1F, Block A, Development Mansion, 51 Ri Jing Street,
Wai Gao Qiao Free Trade Zone, Shanghai 200137
Tel: 21-5866-6114
Fax: 21-5866-8000
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