Highlights

e High performance:
— 32-bit MIPS RISC core
— Fast MAC unit 32 x 32
+ 64-bit in one clock
cycle

¢ Fast Interrupt Response
— Special Interrupt
Controller with full
hardware processing

* NANO FLASH™

— Combines advantages
of NAND and NOR
Flash technology. Fast
write/erase cycles (e.qg.
<2 sec for 512 KB),
industrial temperature
range, low-power
consumption

» Code Efficiency
— MIPS16e™-TX
RISC,16 & 32-bit
Instruction set
— Advanced instruction

set: Bit Operation, Type

Conversion Saving/
Recovery of Multiple
Registers

e Low-Power
— e.g. Back-up module:
5uA @ 2.7V, running
RTC and maintaining
RAM

www.Toshiba.com/taec
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DSP Functionality

Description

The TMP19A64 is a 32-bit RISC
microcontroller based on the TX19A core
and containing 2 MB of NANO FLASH™, a
large number of external Interrupts and
timer/counters. The microcontroller features
low-voltage and low-power consumption,
making it ideal for battery-powered
applications, such as portable information
equipment, metering and security systems.

Features
e CPU: 32-bit MIPS TX19A RISC core,
54 MHz

—Up to 2 MB Flash/64 KB RAM
Flash and Mask Rom available

— Two instruction sets:

1. The 16-bit ISA instruction is
compatible with MIPS16e-
TX for high code efficiency

2. The 32-bit ISA instruction is
compatible with the high-
performance TX39

3. Single clock cycle execution

— Five-stage pipeline
— On-chip, high-speed memory
— Clock generator and on-chip PLL (x4)
— Sub clock (32.768 kHz)
e MAC unit for DSP function
— 32 x 32 + 64-bit in a single clock
* Low-power consumption
— Optimized design using a low-
power cell library

— Programmable standby modes in which
processor clocks are stopped

— 8-channel DMA controller
— Back-up module:

TX19A64
Back-up Module

<+———DVCC

: :lr Low-speed RAM <4—— RESET
H _L Oscillator (512 B)
: <+——BVCC
Back-up <«—— BRESET
Circuit
<4—— BUPMD

32-bit RISC MCU with 2 MB Flash Memory for
Real-Time Control with DSP Functionality

*f emory for Real-Time Control with

Interrupts:

— External: 20, Internal: 50
Timer

—11 channel x 16-bit timer

— 15 channel x 32-bit timer

— Real-Time Clock Timer (RTC)
— Watchdog Timer (WDT)
Serial Communication

— 7 channel x UART/SIO

—1 channel x 12C

24 channel x 10-bit A/D converter
— Conversion time 8.44 msec

I/0Os 209 pins

Operating voltage

— Core 135V-165V
—1/0Oand ADC 1.65V-3.3V
—ADC 2.7V -3.3V
Package

— P-FBGA 281

(13 mm x 13 mm, 0.65 mm pitch)

Diagram
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"« Minimum five pins for debugging

» Real-time PC trace is available, data

* Memory reference and write/erase can
be executed during program operation

Write to Flash ROM on the MCU is

1 ; ossible
trace is available P
System Configuration
Target Connection Target

Adapter

Interface
LAN/RS-232C

DSU Connection
Cabl

System

TPD
Connection
Cable

TPC, EJTAG
DSU Probe Model 110/120 Connection
BM1210R0A/BM1211R0A Cable
Item Order Number
C-Compiler SW1ACNO-zCC
Build Manager, Debugger and Simulator set SW1AMNO-ZCC
DSU Probe: Model 110, 4k frame , PC address BM1210R0A
DSU Probe: Model 120, 128k frame , PC address/Data BM1211R0A
Product Line-up
60 Built in PMD (Inverter)
19Axx
19Ayy
- 256K, 100-pin - M(%n":/%né eblS-DC;V.Power NANO FLASH™
19A64
NANO FLASH™ -

Built in CAN (Automotive)

2 MB, 281-pin

512 KB, 193-pin 1 MB, 281-pin

256 KB,
144-pin y

256 KB, 384 KB,

Operating Frequency —MHz

- Under Planning
Built in high-speed ADC (D-SLR)

144-pin 144-pin Large pin count (DVC) Under Development
Large ROM/RAM - 2
i) e
256 KB, 100-pin
30
256 KB 384 KB/512 KB 1MB 2mB
Memory Size

* The information contained herein is subject to change without notice.

* The information contained herein is presented only as a guide for the applications of our products. No responsibility is assumed by TOSHIBA for any infringements of
patents or other rights of the third parties which may result from its use. No license is granted by implication or otherwise under any patent or patent rights of TOSHIBA
or others.

* TOSHIBA is continually working to improve the quality and reliability of its products. Nevertheless, semiconductor devices in general can malfunction or fail due to their
inherent electrical sensitivity and vulnerability to physical stress. It is the responsibility of the buyer, when utilizing TOSHIBA products, to comply with the standards of
safety in making a safe design for the entire system, and to avoid situation in which a malfunction or failure of such TOSHIBA products could cause loss of human life,
bodily injury or damage to property. In developing your designs, please ensure that TOSHIBA products are used within specified operating ranges as set forth in the
most recent TOSHIBA products specifications. Also, please keep in mind the precautions and conditions set forth in the “Handling Guide for Semiconductor Devices,”
or “TOSHIBA Semiconductor Reliability Handbook” etc.

* The Toshiba products listed in this document are intended for usage in general electronics applications (computer, personal equipment, office equipment, measuring
equipment, industrial robotics, domestic appliances, etc.). These Toshiba products are neither intended nor warranted for usage in equipment that requires
extraordinarily high quality and/or reliability or a malfunction or failure of which may cause loss of human life or bodily injury (“Unintended Usage”). Unintended Usage
include atomic energy control instruments, airplane or spaceship instruments, transportation instruments, traffic signal instruments, combustion control instruments,
medical instruments, all types of safety devices, etc. Unintended Usage of Toshiba products listed in this document shall be made at the customer's own risk.

* The products described in this document may include products subject to foreign exchange and foreign trade laws.

* The products contained herein may also be controlled under the U.S. Export Administration Regulations and/or subject to the approval of the U.S. Department of
Commerce or U.S. Department of State prior to export. Any export or re-export, directly or indirectly in contravention of any of the applicable export laws and
regulations, is hereby prohibited.

32-bit RISC MCU with 2 MB Flash Memory for
Real-Time Control with DSP Functionality
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