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Description

The TMP3912U is a single-chip, highly integrated Application
Specific System Product (ASSP) developed specifically for
Personal Digital Assistant (PDA) applications.

The TMP3912U integrates a high performance, low power MIPS
RISC processor core with the necessary support logic and
peripherals functions needed to develop a complete PDA solution.
This highly integrated solution supports the Microsoft®
Windows™ CE v2.0 operating system that includes color display
capability.

Branch-likely and multiply-add instructions have been added
along with hardware interlock and cache locking ability to allow
critical path code optimization and reduce overall code
requirements.

Features

« TX39 Core based on R3000A architecture
« 74MHz performance

« Single cycle multiply/accumulate (MAC) for integrated DSP
functions such as V.34 compatible 28.8Kbps soft modem

« Five-stage pipeline
« Instruction cache: 4KB
« Data cache: 1KB, 2-way associative
« Integrated Translation Lookaside Buffer (TLB)
* Low Power
— 3.3V operation
— 300mW operating current (typical)
— 10pA Standby current (typical)
— CPU clock stop mode

— Power down modes for individual internal peripheral
modules

« Package: 208-pin low profile QFP

On-Chip Peripherals

¢ Clock generator with built in 8x frequency phase-locked loop
(PLL)

« Four stage write buffer

« Multiple DMA channels

« Memory controllers for
— DRAM, HDRAM, SDRAM,
— SRAM, ROM, FLASH, PCMCIA

« Integrated power management unit

Preliminary

TMP3912U 32-Bit MIPS
RISC Processor

Development Tool Support

The TX39 family supports a wide range of development tools
available from both Toshiba and third party partners.

Language Tools
« Compilers
— Toshiba
— Green Hills Software
— Cygnus
« Emulators
— HP
— KMC (Rom Emulator)

Operating Systems

+ uWITRON

« ISI (pSOS)

« Wind River Systems (VxWorks)
« Microsoft Windows CE

Evaluation Boards

« Cogent Computer Systems, Inc.
¢ Densan

¢ Toshiba

¢ Midas

Reference Platform

* A complete development system for Windows CE v2.0
applications is available from Toshiba
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TMP3912U 32-Bit MIPS RISC Processor
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TMP3912U 32-Bit MIPS RISC Processor

Electric Characteristics

Absolute Maximum Ratings

Parameter Symbol Rating Unit
Supply voltage i) Vgg0.5104.5 v
Input voltage ViN VSS8-0.5 to Vpp+0.5 \
Storage temperature Tstq -55 10 125 °C
Maximum Dissipation (Tp = 70°C) Pp 1 w

NOTE Use at specifications higher than the maximum ratings can cause permanent damage. For normal operation, use under the
recommended operating conditions. Exceeding the recommended operationg conditions may affect reliability.

Recommended Operating Conditions

Parameter Symbol Condition Min. Typ. Max. Unit
Power Supply voltage Vpp 3.0 3.3 3.6 \
Operating temperature Topr 0 — 70 °C

DC Characteristics

Parameter Symbol Condition Min. Typ. Max. Unit
Operating current Ibp VN =Vpp or Vgg — 110 TBD mA
VDD = Max.
lOH = |o|_ =0mA
fIn(7) = 10 MHz
Static current Ippa VN =Vpp or Vgg — 10 100 pA
VDD = Max.
lOH = |o|_ =0mA
SLEEP mode & RTC stop
mode
Input Leakage current N VN =Vpp or Vgg -10 — 10 pA
Input Voltage (1) V|H1 VDD =3.6V VDDXO.8 —_ VDD+O.3 A
V||_1 VDD =3.0V -0.3 —_— VDDXO.2 A
Input voltage (2) ViHz Vpp = 3.6V 24 — Vpp+0.3 v
VL2 Vpp = 3.0V -0.3 — 0.6 \
Input Voltage (3) VOH1 VDD = 30V, lOH =-4mA VDD—O.6 — — \
Vo|_1 VDD = 3OV, |o|_ =-4mA — — VDD+O.4 \
Input voltage (4) Voh2 Vpp = 3.0V, gy = -8mA Vpp—0.6 — — \
Vo|_2 VDD = 3OV, |o|_ =-8mA — — VDD+O.4 \
Input Voltage (5) VOH3 VDD = 30V, lOH =—-16mA VDD—O.6 — — \
Vo|_3 VDD = 3OV, |o|_ =—-16mA — — VDD+O.4 \
Input Voltage (6) VOH4 VDD = 30V, lOH =-24mA VDD—O.6 — — \
Vo|_4 VDD = 3OV, |o|_ =-24mA — — VDD+O.4 \
Input current (Pull-down resistor) lhp Vpp = MAX, V|y =Vpp 20 — 120 pA

(1) SYSCLKIN

(2) OTHER INPUT

(3) D[31:0], RASO*, RAS1#*, DCSO*, DCKE*, DQMH, DQML, DREQ*, DGRNT*, BC32K, VDAT[3:0], CP, LOAD, DF, FRAME,
DISPON, VIDDONE, PWRCS, TXD RXD, CS3-0*, CHIFS, CHICLK, CHIDOUT, CHIDIN, I0[6:0], SPICLK, SPIOUT, SPIIN,
SIBSYNC, SIBDOUT, SIBMCLK, SIBCLK, RXPWR, IROUT, CARD1WAIT*, CARD2WAIT*, MIOX[2:0],

(4) A[12:0], ALE, RD*, WE*, CAS3-0*, CARDREG*, CARDIOWR*, CARDICSL*, CARD1CSH*, CARD2CSL*, CARD2CSH#*

(5) DCLKOUT

(6) MBUSCLK, MBUSDATA
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TMP3912U 32-Bit MIPS RISC Processor

[1-2 PCMCIA Siots |

32 KHz
[
- T Future option)
_ g |2 e hiriiaivie
 — 2l |5al8]g| [Ftesese:
— AR EIHE
SYSCLK &5 s | w g 3|3 (% - 1_| 4
TX39RISC | & ] § O mm MByte(s)
CPUcore | £ > T g R(IDM
32-bit bus =
3
TMP3912U ols = o |z LN
(208-pin PQFP) ] (—:D* | 80 % g 1-32
IO o]l €5 I
>80 ol gag [} MByte(s)
=3l 5 |° DRAM
o|® & il e
ID ROM Power . | AC
LCD Supply Adapter
Main I'lll Llll Backup
MagicBus (Lithium)
Jack Thermistor
B T
ISDNor =1 .
other 1 L,__High speed m
Peripherals L !  serial port —-. .
Touchscreen Analog ASIC
(Resistive) 33V 44-pin QFP
Phone
Jack DAA
or
Y [+
Xceiver

Windows CE v2.0 HIPC Application Example
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1. This technical data may be controlled under U.S. Export Administration Regulations and may be subject to the approval of the U.S. Department of Commerce prior to export. Any export or
re-export, directly or indirectly, in contravention of the U.S. Export Administration Regulations is strictly prohibited.

2. The information in this document has been carefully checked and is believed to be reliable; however, no responsibility can be assumed for inaccuracies that may not have been caught. All informa-
tion in this document is subject to change without prior notice. Furthermore, Toshiba cannot assume responsibility for the use of any license under the patent rights of Toshiba or any third parties.

TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC.

Regional Sales Offices

@

@

Irvine, CA
TEL: (714) 455-2000
FAX: (714) 859-3963

San Jose, CA
TEL: (408) 456-8900
FAX: (408) 456-8910

RC32160997

Atlanta, GA
TEL: (770) 931-3363
FAX: (770) 931-7602

Chicago, IL
TEL: (708) 945-1500
FAX: (708) 945-1044

Boston, MA
TEL: (617)224-0074
FAX: (617) 224-1095

Edison, NJ
TEL: (908) 248-8070
FAX: (908) 248-8030

Portland, OR
TEL: (541) 629-0818
FAX: (541)629-0827

Dallas, TX
TEL: (972) 480-0470
FAX: (972) 235-4114
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