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32-Bit RISC Microprocessor TX19 Family
TMP1962C10BXBG

1. Features

The TX19 is a family of high-performance 32-bit microprocessors that offers the speed of a 32-bit RISC
solution with the added advantage of a significantly reduced code size of a 16-bit architecture. The instruction set
of the TX19 includes as a subset the 32-bit instructions of the TX39, which is based on'the MIPS R3000A™
architecture. Additionally, the TX19 supports the MIPS16™ Application-Specific Extensions (ASE) for improved
code density.

The TMP1962 is built on a TX19 core processor and a selection of intelligent peripherals. The TMP1962 is
suitable for low-voltage, low-power applications.

Features of the TMP1962 include the following:

(1) TX219 core processor
1) Two instruction set architecture (ISA) modes: 16-hit ISA for code density and 32-bit ISA for speed

e The 16-hit ISA is object-code compatible with the code-efficient MIPS16™ ASE.

e  The 32-bit ISA is object-code compatible with the high-performance TX39 family.

2) Combines high performance with-low power consumption.

e High performance
e Single clock cycle execution for most instructions
e  3-operand computational instructions for high-instruction throughput

e  5-stage pipeline

030619EBP

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

e 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.

e 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 situations 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..

e 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 malfunctionor
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.

e The products described in this document are subject to the foreign exchange and foreign trade laws.

o TOSHIBA products should not be embedded to the downstream products which are prohibited to be produced and sold, under any
law and regulations.

e For a discussion of how the reliability of microcontrollers can be predicted, please refer to Section 1.3 of the chapter entitled
Quality and Reliability Assurance/Handling Precautions.
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e On-chip high-speed memory

e DSP function: Executes 32-bit x 32-bit multiplier operations with a 64-bit accumulation in a single
clock cycle.

e  Low power consumption
e  Optimized design using a low-power cell library

e  Programmable standby modes in which processor clocks are stopped

3) Fast interrupt response suitable for real-time control

e Distinct starting locations for each interrupt service routine
e Automatically generated vectors for each interrupt source

e  Automatic updates of the interrupt mask level

On-chip program memory and data memory

Product On-Chip ROM On-Chip RAM
TMP1962C10AXB 1 Mbyte 40 Kbyte
TMP1962F10AXB 1 Mbyte (Flash) 40 Kbyte

e ROM correction logic (8 wordsx 8 blocks)

External memory expansion
e 16-Mbyte off-chip address space for code and data

e  External data bus
Separate bus/multiplexed bus: Dynamic bus sizing-for 8-bit and 16-bit data ports

8-channel DMA controller
e Interrupt-or software-triggered

e  Transfer destination: On-chip-memory, on-chip peripherals, external memory, external peripherals

12-channel 8-bit'timer
e | 8/16/24/32-Bit Interval Timer mode
e 8-Bit PWM mode
¢ 8-Bit PPG mode

4-channel 16-bit timer
e  16-Bit Interval Timer mode
e 16-Bit Event Counter mode
e  16-bit PPG output
e Input capture

e  2-phase pulse input counter (2 channels)
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(7) 32-bit input capture

32-bit input capture registers (8 channels)
32-bit compare registers (8 channels)

32-bit time base timer (1 channel)

(8) 7-channel general-purpose serial interface

Either UART mode or Synchronous mode can be selected.

(9) 1-channel serial bus interface

Either 1°C Bus mode or Clock-Synchronous mode can be selected.

(10) 24-channel 10-bit A/D converter (with internal sample/hold)

External trigger supported
Fixed-Channel or Channel Scan mode
Single Conversion or Continuous Conversion mode

Timer monitoring

(11) 1-channel watchdog timer

(12) 4-channel chip select/wait controller

(13) Interrupt sources

4 CPU interrupts: Software interrupt instruction
55 internal-interrupts: 7 priority levels, with the exception of the watchdog timer interrupt

25 external interrupts: 7 priority-levels; with the exception of the NMI interrupt
The external sources include 14 KWUP sources, which are all assigned to a single interrupt vector.

(14) 202-pin‘input/output ports

(15) Standby modes

Two standby modes: IDLE, STOP

(16) Clock generator

On-chip PLL (x3)
Clock gear: Divides the high-speed clock by 1/2, 1/4 or 1/8.
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(17) Optional big-endian alignment

Big-endian

Higher address 31

24 23 16 15 8 0 Word address
8 9 10 11 8
4 6 4
0 2 0

Lower address

e  Byte 0 is the highest-order byte (bits 31-24).

e  The address of a word data item is the address of its highest-order byte/(byte 0).

Little-endian

Higher address 31

24 23 16 15 8 0 Word address
11 10 8 8
7 6 4 4
3 2 0 0

Lower address

e Byte 0 is the lowest-order byte (bits 7-0).

e  The address of a word data item is the‘address of its lowest-order byte (byte 0).

(18) Operating frequency

e 40.5MHz (Vcc=1.35V 10 1.65V)

(19) Package

e P-FBGA281 (13 mm x 13 mm, 0.65-mm pitch)

TMP1962-4
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TX19 Processor Core

TX19 CPU
MAC DSU
1 Mbyte 40 Kbyte
Flash ROM RAM
ROM correction
DMAC
(8ch) cQ
INTC EBIF
1/0 Bus I/F
8-bit TMRA PORTO
0/1 to A/B (12ch) to
le—— PORT6
(Shared with external ‘bus
16-bit TMRB interface)
0 to 3(4ch)
32-bit TMRC PORT7
TBT(1ch) to
PORT9
(Shared with ADC input)
32-bit TMRC
Input Capture
0to 7 (8ch)
PORTA
to
32-bit TMRC l[e—— PORTL, PORTN
Compare (Shared W?th functional
0o 7 (8ch) pins)
10-bit ADC (24ch) PORTM, PORTO
to
PORTP
SIO (General-purpose ports)
0 to 6 (7ch)
S KWUP
I°C 0to D (14ch)
(dch)
D— wDT

Figure 1.1 TMP1962 Block Diagram
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2.

Signal Descriptions

This section contains pin assignments for the TMP1962 as well as brief descriptions of the TMP1962 input and

output signals.

2.1 Pin Assignment (TOP View)
The following illustrates the TMP1962 pin assignment.
Al | A2 | AS| A4 | A5 | A6 | A7 | AB | A9 | A10| A11| A12| A13| Al4| Al15| Al16 | A17
Bl | B2 | B3| B4 | B5|B6 | B7| B8 | B9 | B10| B11| B12| B13| B14| B15| B16 | B17 | B18
Cl|C2|C3|C4|C5|C6|C7]C8BC9]|cCi0[Cl1|C12|C13|Ci4|C15|C16|C17|C18
D1 | D2 | D3| D4 | D5 | D6 | D7 | D8 | D9 | D10| D11 | D12| D13| D14 | D15| D16 D17 | D18
El| E2 | E3| E4| E5 | E6 | E7 | E8 | E9 | E10| E11( E12| E13| E14| E15|‘E16 | E17| E18
F1 | F2 | F3 | F4 | F5 F7 | F8 | F9 | F10| F11 | F12 F14 | F15| F16 [ F17 | F18
Gl G2 | G3 | G4 | G5 | G6 G13| G14| G15{ G16| G17| G18
H1 | H2 | H3 | H4 | H5 | H6 H13| H14} H15 | H16{ H17 | H18
J1 [ J2 [J3 |J4]|J5 ] J6 J13 | J14}J15 | Ji6 | J17 | J18
K1 | K2 | K3 | K4 | K5 | K6 K13{ K14 [ K15| K16 | K17 | K18
L1 | L2 | L3 | L4 | L5 | L6 L13 | L14/| L15( L16| L17 | L18
M1 | M2 | M3 | M4 | M5 | M6 M13| M14 | M15| M16| M17| M18
N1 | N2 | N3 | N4 [ N5 N7 [|/N8{ ‘N9 [ N10| N11 | N12 N14 | N15] N16| N17| N18
PL| P2 | P3| P4 | P5]|P6 | P7 (P81 P9 |P10|P11|P12|P13|P14|P15|P16|P17| P18
R1|[{R2 | R3| R4 | R5|R6 |[R7 [R8|R9 |R10| R11|R12| R13| R14 | R15| R16 | R17 | R18
T1 | T2 (T3 | T4 | T5 | 76 |=T7|"T8 | T9 | T10 [\ T11 {T12 | T13 | T14 | T15 | T16 | T17 | T18
Ul [ U2 | U3 | U4 1US5 [U6| U7 | U8 | U9 |ULD|ULlL|UL12(U13|U14|Ul5]|U16|UL17|U18
V2 [ V3 | V4 | V5 V6 | V7 | V8| V9 (V10| V11l|V12]|V13|V14|V15| V16 (V17
Figure 2.1 P-FBGA281 Pin Assignment
Table 2.1 shows the correspondence between the numbers and names of the TMP1962 pins.
Table 2.1 Pin Numbers and Names (1/2)
Pin Pin Name Pin Pin Name Pin Pin Name Pin Pin Name Pin Pin Name
No. No. No. No. No.
Al [NC A13 | PK1/KEY1 B8 |P75/AINS C2 |PCST3 (DSU) C14 | PK6/KEY6
A2 | VREFL Al4 | PIZ/INT1 B9 | PLO/TA4IN C3 | P92/AIN18 C15 | PI5/INT9
A3 | P9O/AIN1G A15 | PI3/INT3 B10 | PL3/TAAIN C4 | P95/AIN21 C16 | TCK (JTAG)
A4 | P93/AIN19 A16 | PI6/INTA B11 | PM1 C5 | P82/AIN10 C17 | CVCC15 (CVCC2)
A5 | PSO/AINS AL7 | X2 B12 | PM4 C6 | P85/AIN13 C18 | NC (XT2)
A6 | P83/AIN11 B1 |AvCC31 B13 | PK2/KEY2 C7 | P72/AIN2 D1 | SDAO/TPC (DSU)
A7 | P70/AINO B2 | VREFH B14 | PI2/INT2 C8 |AVSS D2 |PCST2 (DSU)
A8 | PT4/AIN4 B3 | P91/AIN17 B15 | PI4/INT4 C9 |PLLTABIN D3 | SDI/DINT (DSU)
A9 [NC B4 | P94/AIN20 B16 | PI7 C10 | PL4/TBOINO D4 | DVCC15 (DVCC22)
A10 | PL2/TA8IN B5 | P81/AIN9 B17 | CVSS C11 | PM2 D5 | P96/AIN22
A1l | PMO B6 | P84/AIN12 B18 | X1 C12 | PM5 D6 | P86/AIN14
A12 | PKO/KEYO B7 |P71/AIN1 C1 |PCSTO (DSU) C13 | PK3/KEY3 D7 |P73/AIN3
TMP1962-6 2006-02-21




TX
TOSHIBA TMP1962C10BXBG &3’:’?3”’
Table 2.1 Pin Numbers and Names (2/2)

Pin Pin Name Pin Pin Name Pin Pin Name Pin Pin Name Pin Pin Name
No. No. No. No. No.
D8 |DVCC15 (DVCC22)| F18 | P44/SCOUT K14 | P12/D10/AD10 N18 | DVSS T8 | PD4/TXD4
D9 |DVSS G1 | RESET K15 | P13/D11/AD11 P1 |PPO T9 | PCO/TXDO
D10 | PL5/TBOIN1 G2 | TEST5 K16 | P14/D12/AD12 P2 | PB2/TB2INO/INTS | T10 | PC3/TXD1
D11 | PM3 G3 |DVCC2 (FVCC2) | K17 |DVCC33 P3 | PB3/TB2INI/INT6. | T11 | PH4/TCOUT4
D12 | PM6 G4 | NC (FVSS) K18 | P15/D13/AD13 P4 | PB4/TB20UT T12 | PE2/SCLK5/ CTS5
D13 | PK4/KEY4 G5 | PJO/INTO L1 |NC (FVCC3) P5 | PB5/TB3INO/INT7 | T13 | PES/KEYB
D14 | PK7/KEY7 G6 | BWO L2 |PO1 P6 | PG5/TC5IN T14 | P53/A3
D15 | DVCC34 G13 | TRST L3 |PO2 P7-|PG7/TC7IN T15 | P56/A6
D16 | TDI (JTAG) G14 | NC (CAP1) L4 |PO3 P8 | PD6/SCLK4/CTS4 | T16 | P62/A10
D17 | TDO (JTAG) G15 | P41/cs1 L5 |PO4 P9 || PC2/SCLKO/CTSO | T17 | P65/A13
D18 | NC (XT1) G16 | P37/ALE L6 |PO7 P10.| PC5/SCLK1/CTSL | T18 | P20/A16/A0
E1l | DCLK (DSU) G17 | P35/BUSAK L13 | NC (TEST3) P11 [ PH6/TCOUT6 U1 PAO/TAOIN
E2 |PCST1 (DSU) G18 | NC (FVCC2) L14 | PO6/D6/AD6 P12 | NC U2 | PAB/TA30OUT
E3 | DBGE H1 | NMI L15 | NC (FVCC2) P13-|'P50/A0 U3 |.PA6/TA9OUT
E4 | PJ3/INTLV H2 |DVCC31 L16 | PO7/D7/AD7 P14 | P51/A1 U4 | PF1/SI/SCL
E5 | PJ4/ENDIAN H3 |PN7 L17 | P10/D8/ADS P15 | P54/A4 U5, | PF5/ DREQ3
E6 | P97/AIN23 H4 |BW1 L18 | P11/D9/AD9 P16 | P23/A19/A3 U6 | PG2/TC2IN
E7 | P87/AIN15 H5 | PLLOFF M1 | POQ P17 | P24/A20/A4 U7 | PD2/RXD3
E8 | P76/AING H6 |NC (TEST1) M2 | PP5 P18 | P25/A21/A5 U8 | DbVvCC32
E9 |P77/AIN7 H13 | NC (TEST2) M3 |PP6 R1 | PBO/TBOOUT U9 | PC7/RXD2
E10 | PL6/TB1INO H14 | P31/ WR M4 | PP7 R2 |PB1/TB1OUT U10 | PH1/TCOUT1
E11 | PL7/TB1IN1 H15 | P32/ HWR M5, | PB7/TB30OUT R3 | PF3/DREQ2 U1l | PH3/TCOUT3
E12 | PM7 H16 | P33/WAIT/RDY M6 | DVCC32 R4 |PF4/DACK2 U12 | PEL/RXD5
E13 | PK5/KEY5 H17 | P30/ RD M13'{ NC (TEST4) R5 |PF7/TBTIN U13 | PE4/KEYA
E14 |NC H18 | P40/ CSO M14 | P02/D2/AD2 R6 | PG4/TC4IN U14 | DVCC32
E15 | TMS (JTAG) J1 | PN2/SCLK6/CTS6 |M15|NC (FVSS) R7 | PG6/TC6IN U15 | P57/A7
E16 | NC (CVCCH) J2 | PN3 M16 | PO3/D3/AD3 R8 | PD5/RXD4 U16 | P63/A11
E17 |NC J3 |PN4 M17 | PO4/D4/AD4 R9 | PC1/RXDO U17 | P66/A14
E18 | DVCC15 (DVCC22)| J4 |PN5 M18 | PO5/D5/AD5 R10 | PC4/RXD1 U18 | DVCC33
F1 |DVSS J5 | PN6 N1 |PP1 R11 | PH5/TCOUT5 V2 | PA2/TA2IN
F2 | DRESET J6 |DYCC15(DVCC22)| N2 |PP2 R12 | PH7/TCOUT? V3 | PA5/TA7OUT
F3 | SYSRDY J13 | NC (FVSS) N3 | PP3 R13 | PE6/KEYC V4 | PFO/SO/SDA
F4 | PJ1/BUSMD J14-| P16/D14/AD14 N4 |PP4 R14 | P52/A2 V5 | PGO/TCOIN
F5 |PJ2/BOOT J15 | DVSS N5 | PB6/TB3IN1/INT8 | R15 | P55/A5 V6 | PGL/TC1IN
F7 | AVSS J16 | P17/D15/AD15 N7 | DVSS R16 | P61/A9 V7 | PD1/TXD3
F8 | AVSS J17,| P36/RIW N8 | PD7/KEY8 R17 | P21/A17/AL V8 | PDO/SCLK2/CTS2
F9 | AVCC32 J18 | P34/BUSRQ N9 | DVCC15 (DVCC22) | R18 | P22/A18/A2 V9 | PC6/TXD2
F10 | DVCC34 K1 | PNO/TXD6 N10 | DVSS T1 | PALTALOUT V10 | PHO/TCOUTO
F11 | PIO/ADTRG K2 | PN1/RXD6 N11 | RSTPUP T2 | PA4/TASOUT V11 | PH2/TCOUT2
F12 | DVSS K3 | PO5 N12 | DVSS T3 | PA7/TABOUT V12 | PEO/TXD5
F14-| NC (CAP2) K4 |PO6 N14 | P26/A22/A6 T4 | PF2/SCK V13 | PE3/KEY9
F15 | P42/ Cs2 K5 | NC (FVSS) N15 | P27/A23/A7 T5 | PF6/DACK3 V14 | PE7/KEYD
F16 | P43/CS3 K6 |DVSS N16 | POO/DO/ADO T6 | PG3/TC3IN V15 | P60/A8
F17 | DVCC33 K13 | NC (TESTO) N17 | PO1/D1/AD1 T7 | PD3/SCLK3/CTS3 | V16 | P64/A12

V17 | P67/A15

Note : Parentheses indicate the pin name on TMP1962F10AXBG with on-chip flash memory. (Except “DSU” and
“JTAG”. The same pin names are used for the on-chip mask ROM type and on-chip flash memory type.)
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2.2

Pin Usage Information

Table 2.2 lists the input and output pins of the TMP1962, including alternate pin names and functions for
multi-function pins.

Table 2.2 Pin Names and Functions (1/6)

Pin Name l\(l)l;r;]il:gr Type Function

POO - PO7 8 Input/Output | Port O: Individually programmable as input or output

DO - D7 Input/Output | Data (Lower): Bits 0 to 7 of the data bus (Separate’Bus mode)

ADO - D7 Input/Output | Address/Data (Lower): Bits O to 7 of the address/data bus (Multiplexed Bus mode)

P10 - P17 8 Input/Output | Port 1: Individually programmable as input or output

D8 - D15 Input/Output | Data (Upper): Bits 8 to 15 of the data bus (Separate Bus mode)

AD8 - AD15 Input/Output | Address/Data (Upper): Bits 8 to 15 of the address/data bus (Multiplexed Bus mode)

A8 - AL5 Output Address: Bits 8 to 15 of the address bus (Multiplexed Bus mode)

P20 - P27 8 Input/Output | Port 2: Individually programmable-as input-or output

Al6 - A23 Output Address: Bits 16 to 23 of the addressbus (Separate Bus mode)

A0 - A7 Output Address: Bits 0 to 7 of the address bus (Multiplexed Bus mode)

Al6 - A23 Output Address: Bits 16 to 23 of the address bus (Multiplexed Bus-mode)

P30 1 Output Port 30: Output-only

RD Output Read Strobe: Asserted during a read operation from an.external memory device

P31 1 Output Port 31: Output-only

WR Output Write Strobe: Asserted during a write operation on ' DO.to D7

P32 1 Input/Output | Port 32: Programmable as input or-output (with internal pull-up resistor)

HWR Output Higher Write Strobe: Asserted during a write operation on D8 to D15

P33 1 Input/Output | Port 33:-Programmable as input or.output (with internal pull-up resistor)

WAIT Input Wait; Causes the CPU to suspend external bus activity

RDY Input Ready: Naotifies the CPU that the bus is ready

P34 1 Input/Output | /Port'34: Programmable as input or output (with internal pull-up resistor)

BUSRQ Input Bus Request: Asserted by-an external bus master to request bus mastership

P35 1 Input/Output—{. Port 35:'Programmable as input-or output (with internal pull-up resistor)

BUSAK Output Bus Acknowledge: Indicates-that the CPU has relinquished the bus in response to
BUSRQ

P36 1 Input/Output | Port 36: Programmable‘as input or output (with internal pull-up resistor)

RIW Output Read/Write: Indicates thedirection of data transfer on the bus: 1 = read or dummy
cycle, 0 = write cycle

P37 1 Input/Qutput | Port 37:"Programmable as input or output

ALE Output Address Latch Enable (enabled only when an external memory device is accessed)

P40 1 Input/Output | Port 40: Programmable as input or output (with internal pull-up resistor)

Cso Output Chip /Select 0: Asserted low to enable external devices at programmed addresses

P41 1 Input/Output | Port41: Programmable as input or output (with internal pull-up resistor)

csi Output Chip Select 1: Asserted low to enable external devices at programmed addresses

P42 1 Input/Output (| Port 42: Programmable as input or output (with internal pull-up resistor)

csz Output Chip Select 2: Asserted low to enable external devices at programmed addresses

P43 1 Input/Output | Port 43: Programmable as input or output (with internal pull-up resistor)

cs3 Output Chip Select 3: Asserted low to enable external devices at programmed addresses

P44 1 Input/Output | Port 44: Programmable as input or output

SCouT Output System Clock Output: Drives out a clock signal at the same frequency as the CPU clock
(high-speed or low-speed) or half the high-speed clock frequency

P50 - P57 8 Input/Output | Port 5: Individually programmable as input or output

A0 - A7 Output Address: Bits 0 to 7 of the address bus (Separate Bus mode)

P60 - P67 8 Input/Output | Port 6: Individually programmable as input or output

A8 - A15 Output Address: Bits 8 to 15 of the address bus (Separate Bus mode)
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Table 2.2 Pin Names and Functions (2/6)
Pin Name N(#E?g Type Function

P70 - P77 8 Input Port 7: Input-only

ANO - AN7 Input Analog Input: Input to the on-chip A/D converter

P80 - P87 8 Input Port 8: Input-only

ANS8 - AN15 Input Analog Input: Input to the on-chip A/D converter

P90 - P97 8 Input Port 9: Input-only

AN16 - AN23 Input Analog Input: Input to the on-chip A/D converter

PIO 1 Input/Output | Port 10: Programmable as input or output

ADTRG Input A/D Trigger: Starts an A/D conversion
Schmitt-triggered input

PI1 1 Input/Output | Port 11: Programmable as input or output

INT1 Input Interrupt Request 1: Programmable to be high-level, low-level, rising-edge or
falling-edge sensitive
Schmitt-triggered input

PI2 1 Input/Output | Port 12: Programmable as input or output

INT2 Input Interrupt Request 2: Programmable to be high-level, low-level, rising-edge or
falling-edge sensitive
Schmitt-triggered input

PI3 1 Input/Output | Port 13: Programmable as-input or output

INT3 Input Interrupt Request 3: Programmable to be high-level;-low-level, rising-edge or
falling-edge sensitive
Schmitt-triggered input

Pi4 1 Input/Output | Port 14: Programmable as input or output

INT4 Input Interrupt Request 4: Programmable to be high-level, low-level, rising-edge or
falling-edge sensitive
Schmitt-triggered input

PI5 1 Input/Output | Port 15:Programmable as input or output

INT9 Input Interrupt-Request 9: Programmable to be high-level, low-level, rising-edge or
falling-edge sensitive
Schmitt-triggered input

PI6 1 Input/Output | “Port 16: Programmable-as input or output

INTA Input Interrupt Request A: Programmable to be high-level, low-level, rising-edge or
falling-edge sensitive
Schmitt-triggered input

PI7 1 Input/Output | Port I7: Programmable-as input or output

PAO 1 Input/Output | Port' AO: Programmable as input or output

TAOIN Input 8-Bit Timer O_Input: Input to 8-bit timer 0

PA1 1 Input/Output | Port Al: Programmable as input or output

TA10UT Output 8-Bit. Timer 01 Output: Output from either 8-bit timer 0 or 1

PA2 1 Input/Output | Port A2: Programmable as input or output

TA2IN Input 8-Bit Timer 2 Input: Input to 8-bit timer 2

PA3 1 Input/Output | Port'A3:Programmable as input or output

TA30UT Output 8-Bit Timer 23 Output: Output from either 8-bit timer 2 or 3

PA4 1 Input/Output |-Port A4: Programmable as input or output

TAS0UT Output 8-Bit Timer 45 Output: Output from either 8-bit timer 4 or 5

PA5 1 Input/Output | Port A5: Programmable as input or output

TA70UT Output 8-Bit Timer 67 Output: Output from either 8-bit timer 6 or 7

PAG6 1 Input/Output | Port A6: Programmable as input or output

TA9OUT Input 8-Bit Timer 89 Output: Output from either 8-bit timer 8 or 9

PA7 1 Input/Output | Port A7: Programmable as input or output

TABOUT Output 8-Bit Timer AB Output: Output from either 8-bit timer A or B

PBO 1 Input/Output | Port BO: Programmable as input or output

TBOOUT Output 16-Bit Timer 0 Output: Output from 16-bit timer O

PB1 1 Input/Output | Port B1: Programmable as input or output

TB1OUT Output 16-Bit Timer 1 Output: Output from 16-bit timer 1

TMP1962-9
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Table 2.2 Pin Names and Functions (3/6)
Pin Name No?git::r Type Function

PB2 1 Input/Output | Port B2: Programmable as input or output

TB2INO Input 16-Bit Timer 2 Input 0: Count/capture trigger input to 16-bit timer 2

INT5 Input Interrupt Request 5: Programmable to be high-level, low-level, rising-edge or
falling-edge sensitive

PB3 1 Input/Output | Port B3: Programmable as input or output

TB2IN1 Input 16-Bit Timer 2 Input 1: Capture trigger input to 16-bit timer.2

INT6 Input Interrupt Request 6: Programmable to be high-level, low-level, rising-edge or
falling-edge sensitive

PB4 1 Output Port B4: Programmable as input or output

TB20UT Output 16-Bit Timer 2 Output: Output from 16-bit timer.2

PB5 1 Output Port B5: Programmable as input or output

TB3INO Input 16-Bit Timer 3 Input 0: Count/capture trigger.input to 16-bit timer 3

INT7 Input Interrupt Request 7: Programmable to be high-level, low-level, rising-edge or
falling-edge sensitive

PB6 1 Output Port B6: Programmable as input-or.output

TB3IN1 Input 16-Bit Timer 3 Input 1: Capture triggerinput to 16-bit timer'3

INT8 Input Interrupt Request 8: Programmable to be high-level, low-level, rising-edge or
falling-edge sensitive

PB7 1 Output Port B7: Programmable as input or output

TB3OUT Output 16-Bit Timer 3 Output; Output from 16-bit timer 3

PCO 1 Input/Output | Port CO: Programmable as input or output

TXDO Output Serial Transmit Data 0: Programmable as a push-pull ‘or open-drain output

PC1 1 Input/Output | Port C1: Programmable-as input or output

RXDO Input Serial Receive Data 0

PC2 1 Input/Output | Port C2: Programmable as input or output

SCLKO Input Serial Clock Input/Output O

CTS0 Input Serial Clear-to-Send 0: Programmable as a push-pull or open-drain output

PC3 1 Input/Output | Port C3: Programmable as input or output

TXD1 Output Serial Transmit Data 1: Programmable as a push-pull or open-drain output

PC4 1 Input/Output | Port C4: Programmable as input.or output

RXD1 Input Serial Receive Data 1

PC5 1 Input/Output | ‘Port C5: Programmable-as input or-output

SCLK1 Input Serial Clock Input/Output 1

CTs1 Input Serial Clear-to-Send 1: Programmable as a push-pull or open-drain output

PC6 1 Input/Output_| Port C6: Programmable as input or output

TXD2 Output Serial Transmit Data 2: Programmable as a push-pull or open-drain output

PC7 1 Input/Qutput | Port'C7: Programmable as input or output

RXD2 Input Serial Receive Data 2

PDO 1 Input/Output | Port DO: Programmable as input or output

SCLK2 Input Serial Clock Input/Qutput 2

CTS2 Input Serial Clear-to-Send 2: Programmable as a push-pull or open-drain output

PD1 1 Input/Output | Port'D1: Programmable as input or output

TXD3 Output Serial Transmit Data 3: Programmable as a push-pull or open-drain output

PD2 1 Input/Output /| Port' D2: Programmable as input or output

RXD3 Input Serial Receive Data 3

PD3 1 Input/Output |-Port D3: Programmable as input or output

SCLK3 Input Serial Clock Input/Qutput 3

CTS3 Input Serial Clear-to-Send 3: Programmable as a push-pull or open-drain output

PD4 1 Input/Output | Port D4: Programmable as input or output

TXD4 Output Serial Transmit Data 4: Programmable as a push-pull or open-drain output

PD5 1 Input/Output | Port D5: Programmable as input or output

RXD4 Input Serial Receive Data 4

PD6 1 Input/Output | Port D6: Programmable as input or output

SCLK4 Input Serial Clock Input/Output 4

CTs4 Input Serial Clear-to-Send 4: Programmable as a push-pull or open-drain output

PD7 1 Input/Output | Port D7: Programmable as input or output

KEY8 Input Key-Pressed Wake-up Input 8 (with internal pull-up resistor): Dynamic pull-up

selectable
Schmitt-triggered input
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Table 2.2 Pin Names and Functions (4/6)
. Number :
Pin Name of Pins Type Function

PEO 1 Input/Output | Port EO: Programmable as input or output

TXD5 Output Serial Transmit Data 5: Programmable as a push-pull or open-drain output

PE1 1 Input/Output | Port E1: Programmable as input or output

RXD5 Input Serial Receive Data 5

PE2 1 Input/Output | Port E2: Programmable as input or output

SCLK5 Input Serial Clock Input/Output 5

CTS5 Input Serial Clear-to-Send 5: Programmable as a push-pull or-open-drain output

PE3 1 Input/Output | Port E3: Programmable as input or output

KEY9 Input Key-Pressed Wake-up Input 9 (with internal pull-up resistor): Dynamic pull-up
selectable
Schmitt-triggered input

PE4 1 Input/Output | Port E4: Programmable as input or output

KEYA Input Key-Pressed Wake-up Input A (with-internal-pull-up resistor): Dynamic pull-up
selectable
Schmitt-triggered input

PE5 1 Input/Output | Port E5: Programmable as/input or output

KEYB Input Key-Pressed Wake-up Input B (with internal pull-up resistor): Dynamic pull-up
selectable
Schmitt-triggered input

PE6 1 Input/Output | Port E6: Programmable as input or output

KEYC Input Key-Pressed Wake-up-Input C (with internal pull-upresistor): Dynamic pull-up
selectable
Schmitt-triggered input

PE7 1 Input/Output | Port E7: Programmable as input or output

KEYD Input Key-Pressed Wake-up Input D (with-internal‘pull-up resistor): Dynamic pull-up
selectable
Schmitt-triggered input

PFO 1 Input/Output | Port'FO: Programmable as input or output

SO Output Data transmit pin when the Serial Bus.Interface is in SIO mode

SDA Input/Output | Data transmit/receive pin when the Serial Bus Interface is in 12C mode
Programmable as a push-pull or open-drain output
Schmitt-triggered input

PF1 1 Input/Output | PortF1: Programmable as-inputor output

Sl Input Data receive pin when-the Serial Bus Interface is in SIO mode

SCL Input/Output | Clock input/output-pin when the Serial Bus Interface is in 12C mode
Programmable’as a push-pull or open-drain output
Schmitt-triggered input

PF2 1 Input/Output | Port F2: Programmable as input or output

SCK Input/Output | Clock-input/output pin when the Serial Bus Interface is in SIO mode

PF3 1 Input/Output | Port F3:; Programmable as input or output

DREQ2 Input DMA Reguest 2: Asserted by an external input/output device to request DMA transfer
with DMAC2

PF4 1 Input/Output | Port F4: Programmable as input or output

DACK2 Output DMA Acknowledge 2: Indicates acknowledgement for a DMA transfer request made
with DREQ2

PF5 1 Input/Output | Port.F5: Programmable as input or output

DREQ3 Input DMA Request 3: Asserted by an external input/output device to request DMA transfer
with DMAC3

PF6 1 Input/Output | Port F6: Programmable as input or output

DACK3 Output DMA Acknowledge 3: Indicates acknowledgement for a DMA transfer request made
with DREQ3

PF7 1 Input/Output | Port F7: Programmable as input or output

TBTIN Input 32-Bit Time Base Timer Input: Count input to the 32-bit time base timer

PGO - PG7 8 Input/Output | Port G: Individually programmable as input or output

TCOIN - TC7IN Input 32-Bit Timer Capture Trigger Input

PHO - PH7 8 Input/Output | Port H: Individually programmable as input or output

TCOUTO - TCOUT? Output 32-Bit Timer Compare Match Output

PJO 1 Input/Output | Port JO: Programmable as input or output

INTO Input Interrupt Request 0: Programmable to be high-level, low-level, rising-edge or

falling-edge sensitive
Schmitt-triggered input
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Table 2.2 Pin Names and Functions (5/6)
Pin Name N(#E?g Type Function

PJ1 1 Input/Output | Port J1: Programmable as input or output

BUSMD Input External Bus Mode: Multiplexed Bus mode is selected if this signal is sampled high on
the rising edge of the reset signal. Separate Bus mode is. selected if this signal is
sampled low on the rising edge of the reset signal. The BUSMD pin should be pulled
up or down upon a reset according to the bus mode to be used.

PJ2 1 Input/Output | Port J2: Programmable as input or output

Input Single Boot Mode: Single Boot mode is selectedif this signal is sampled low on the

rising edge of the reset signal. Single Boot mode is used to rewrite the contents of
on-chip flash memory. Normal operation is-selectedif the signal is sampled high on
the rising edge of the reset signal. When performing normal operation, the BOOT pin
should not be pulled down upon a reset.

PJ3 1 Input/Output | Port J3: Programmable as input or output

Input Interleave Mode: Interleave mode is selected.if this signal is sampled high on the

rising edge of the reset signal. The INTLV pin-should be pulled up when-using
Interleave mode. Otherwise, it should be pulled down.

PJ4 1 Input/Output | Port J4: Programmable as input or output

ENDIAN Input Endian Mode: Big-Endian mode'is selected if this signal is sampled high on the rising
edge of the reset signal. Little-Endian-mode is selected:if this signalis sampled low on
the rising edge of the reset signal.

PKO - PK7 8 Input/Output | Port K: Individually programmable as input or output

KEYO - KEY7 Input Key-Pressed Wake-up Input 0-to 7 (with internal pull-up resistor): Dynamic pull-up
selectable
Schmitt-triggered input

PLO 1 Input/Output | Port LO: Programmable as input or output

TA4IN Input 8-Bit Timer 4 Input: Input to 8-bit timer 4

PL1 1 Input/Output | Port L1: Programmable as input-or output

TAGIN Input 8-Bit Timer 6 Input: Input to 8-bit timer 6

PL2 1 Input/Output | Port L2: Programmable as input or output

TAS8IN Input 8-Bit Timer 8 Input: Input to 8-bit timer 8

PL3 1 Input/Output | Port L3: Programmable as input or.output

TAAIN Input 8-Bit-Timer A Input: Input to-8-bit timer A

PL4 1 Input/Output” | Port L4: Programmable as-input or output

TBOINO Input 16-Bit Timer 0 Input O: Count/capture trigger input to 16-bit timer O

PL5 1 Input/Output--| Port L5: Programmable as input or output

TBOIN1 Input 16-Bit Timer O-Input 1:-Capture trigger input to 16-bit timer 0

PL6 1 Input/Output | PortL6: Programmable as input or output

TB1INO Input 16-Bit Timer-1 Input 0: Count/capture trigger input to 16-bit timer 1

PL7 1 Input/Output | Port L7: Programmable as input or output

TB1IN1 Input 16-Bit Timer 1 Input 1: Capture trigger input to 16-bit timer 1

PMO - PM7 8 Input/Output | Port M: Individually programmable as input or output

PNO Input/Output | Port-NO: Programmable as input or output

TXD6 Output Serial Transmit Data 6: Programmable as a push-pull or open-drain output

PN1 1 Input/Output. | Port'N1: Programmable as input or output

RXD6 Input Serial Receive Data 6

PN2 1 Input/Output_ | Port N2: Programmable as input or output

SCLK6 Input Serial Clock Input/Output 6

CTS6 Input Serial Clear-to-Send 6: Programmable as a push-pull or open-drain output

PN3 - PN7 Input/Output | Port N3 to N7: Individually programmable as input or output

POO - PO7 Input/Output | Port O: Individually programmable as input or output

PPO - PP7 8 Input/Output | Port P: Individually programmable as input or output
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Table 2.2 Pin Names and Functions (6/6)
Pin Name l\clJ;JrgiaeSr Type Function
NMI 1 Input Nonmaskable Interrupt Request: Causes an NMI interrupt on the falling edge
Schmitt-triggered input
PLLOFF 1 Input This pin should be tied to logic 1 when the frequency multiplied clock from the PLL is
used; otherwise, it should be tied to logic 0 (Schmitt-triggered.input).
RSTPUP 1 Input Pull-up resistors for Ports 3 and 4 are enabled if this signal is sampled high upon a reset;
otherwise, the pull-up resistors are disabled.
Schmitt-triggered input
RESET 1 Input Reset (with internal pull-up resistor): Initializes the whole TMP1962.
Schmitt-triggered input
X1/X2 2 Input/Output | Connection pins for a high-speed resonator,
DRESET 1 Input Debug Reset: Signal for a DSU-ICE (Schmitt-triggered input with internal pull-up resistor)
DCLK 1 Output Debug Clock: Signal for a DSU-ICE
DBGE 1 Input Debug Enable: Signal for a DSU-ICE (Schmitt-triggered input with internal-pull-up resistor)
PCST3-0 4 Output PC Trace Status: Signals for a DSU-ICE
SDI/DINT 1 Input Serial Data Input/Debug Interrupt:-Signal for a DSU-ICE (Schmitt-triggered input with
internal pull-up resistor)
SDAO/TPC 1 Output Serial Data Address Output/Target-PC: Signal for a DSU-ICE
TCK 1 Input Test Clock Input: JTAG test signal (Schmitt-triggered input with internal pull-up resistor)
T™MS 1 Input Test Mode Select Input: JTAG test signal (Schmitt-triggered input with internal pull-up
resistor)
TDI 1 Input Test Data Input: JTAG test signal (Schmitt-triggered input with internal pull-up resistor)
TDO 1 Output Test Data Output: JITAG test signal
TRST 1 Input Test Reset Input: JTAG test signal (Schmitt-triggered input with internal pull-down
resistor)
BWO - 1 2 Input Both BWO and BW1 should be‘tied to logic 1 (Schmitt-triggered input).
VREFH 1 Input Input pinfor high reference voltage for the A/D Converter. This pin should be connected to
the AVCC pin when the A/D Converter is.not used.
VREFL 1 Input Input pin for low reference voltage for the A/D Converter. This pin should be connected to
the"’AVSS pin when the A/D Converter is not used.
AVCC31 - 32 2 — Power supply pins for the A/D Converter. These pins should always be connected to
power supply even when the A/D Converter is not used.
AVSS 3 — Ground pin for the A/D-Converter. This pin should always be connected to ground even
when the A/D Converter is not-used.
TESTS 1 Input Test pin: This pin should be tied to ground.
SYSRDY 1 Output Flash memory access enable
CVCC15 1 — 1.5-V power supply.pin for the oscillator
CVSS 1 — Ground pin (0 V) for the oscillator
DVCC15 1 — 1.5-V power-supply pin
DVCC2 5 — 2-V power supply-pin
DVCC31 - 34 9 — 3-V’'power supply pins
DVSS 9 — Ground pin (0 V)

Note: "PJ1, PJ2,-PJ3 and PJ4 should be held at the prescribed logic states for one system clock cycle before and after
therising edge of RESET, with the RESET signal being stable in either logic state.
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Table 2.3 shows the correspondence between pins and power supply pins.

Table 2.3 Pins and Corresponding Power Supply Pins

pin Power Supply Pin Power Supply
Mask Type Flash Type Mask Type Flash Type
PO DVCC33 DVCC33 PP DVCC31 DVCC31
P1 DVCC33 DVCC33 X1 CVCC15 CcvCce2
P2 DVCC33 DVCC33 X2 CVCC15 Ccvce2
P3 DVCC33 DVCC33 RESET DVCC2 DvVCC21
P4 DVCC33 DVCC33 NMI DVCE2 DvVCC21
P5 DVCC33 DVCC33 PLLOFF DVCC2 DvCC21
P6 DVCC33 DVCC33 DRESET DVCC2 DvVCC21
P7 AVCC32 AVCC32 DCLK DVCC2 DvVCC21
P8 AVCC32 AVCC32 DBGE DVCC2 DvVCC21
P9 AVCC31 AVCC31 PCST3-0 DVCC2 DvCe21
PA DVCC32 DVCC32 SDI/DINT DVCC2 DvCcC21
PB DVCC32 DVCC32 SDAO/TPC DVCC2 Dvee21
PC DVCC32 DVCC32 TCK DVCC34 DVCC34
PD DVCC32 DVCC32 T™S DVCC34 DVCC34
PE DVCC32 DVCC32 TDI DVCC34 DVCC34
PF DVCC32 DVCC32 TDO DVCC34 DVCC34
PG DVCC32 DVCC32 TRST DVCC34 DVCC34
PH DVCC32 DVCC32 BW1-0 DVCC2 DvCC21
PI DVCC34 DvVCC34 RSTPUP DVCC32 DVCC32
PJ DVCC2 pvcca1i G3 DVCC2 FvCC2
PK DVCC34 DvCC34 G18 NC FvCC2
PL DVCC34 DVCC34 K5 NC FVSS
PM DVCC34 DVCC34 L1 NC FvCC
PN DVCC31 DVCC31 L15 NC FvCC2
PO DvCEe3l DVCE31 M15 NC FVSS
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Table 2.4 shows the supply voltage for power supply pins.

Table 2.4 Supply Voltage for Power Supply Pins

Power Supply Pin[ Supply Voltage Applied for
DVCC15 1.35V-1.65V
CvCcci5 1.35V-1.65V Mask Type
DVCC2 23V-33V
DvCC21 22V-27V
DVCC22 22V-27V
CVCC2 22V-27V Flash Type
EVCC2 22V-27V
FVCC3 29V-36V
DVCC31 - 34 1.65V-33V
Mask/Flash. Type
AVCC31 - 32 27V-33V

Note 1: AVCC32 < AVCC31

When P7 to P9 are used as A/D converter inputs:

2.7V < AVCC3*

When P9 (powered by AVCC31) is used as an A/D converter input while P7 and-P8. (powered by AVCC32) are

used as ports:
2.7V<AVCC31<33V
1.65 V<AVCC32 <AVCC31

When P7 (powered by AVCC32) is used as an A/D-converter input while'P8 (powered by AVCC32) and P9

(powered by AVCC31) are used as ports:
2.7V <AVCC32<AVCC31<33V

Note 2: With power supplies for CPU and internal logic/ (mask type: DVCC15/DVCC2/CVCC15, and flash type:
DVCC21/DVCC22/CVCC2/FVCC2/FVCC3) being applied, power supplies for other 1/O ports can be interrupted
on TMP1962. However, when AVCC31 for.analog power supply is interrupted, overlap current is generated on
the TMP1962F10AXBG with on-chip flash memory during'the transition to be stable in 0 V. Overlap current can
be suppressed by AD conversion of the conversion result.0'V before interrupting AVCC31 power supply, but
please suppress it on devices.
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3. Core Processor

The TMP1962 contains a high-performance 32-bit core processor called the TX19. For a detailed description of
the core processor, refer to the TX19 Family Architecture manual.

Functions unique to the TMP1962, which are not covered in the architecture manual, are described below.

Note: All references to register addresses in the following descriptions assume that the TMP1962 is operating in
Big-Endian mode.

We recommend the power on sequence of this device ,firstly turn on a power.to core
(Flash: FVCC=2.5V, Mask: DVCC15=1.5V) before other power on in this device.

DVCC15
(FVCC25)

DVCC3(1)

DVCC3(2)

DVCC3(1) (2) /O Power ADC Power

3.1 Reset Operation

To reset the TMP1962, RESET must be asserted for at-least 12 system clock periods after the power supply
voltage and the internal high-frequency oscillator have stabilized. This time is typically 2.37 ps at 40.5 MHz
when the on-chip PLL is utilized.

After a reset, either the PLL-multiplied clock-oran external clock is selected, depending on the logic state of
the PLLOFF pin. By default, the selected clock is geared down to 1/8 for internal operation.

The following occurs as a result of a reset:

e The System Control Copracessor (CPO) registers within the TX19 core processor are initialized. For
details, refer-to the architecture manual.

e  The Reset exception is taken. Program control is transferred to the exception handler at a predefined
address. This predefined location is called an exception vector, which directly indicates the start of
the actual exception handler routine. The Reset exception is always vectored to virtual address
OxBFCO0_0000 (which is the same as for the Nonmaskable Interrupt exception).

e All on-chip I/O peripheral registers are initialized.

e  All port pins, including those multiplexed with on-chip peripheral functions, are configured as either
general-purpose inputs or general-purpose outputs.
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the power supply voltage stabilizes within the valid operating range.

the time when the reset state is terminated.

Note 1: The TMP1962 must be powered up with RESET asserted. The reset state should not be terminated until after

Note 2: A wait time of at least 500 ps is required between the time when the power supply voltages for the stabilize and

When you use the FLASH product.

When the TMP1962 is powered up, terminating the reset state causes the core processor to wait 30 ps before

starting operation. This time is required to initialize the on-chip flash-memory controller. The TMP1962
outputs the SYSRDY signal to notify an external device that the core processor has started. Once the core
processor exits from the reset state, the SYSRDY signal is drivenfrom low to high. Subsequent non-power-up
reset operations are controlled with bit 7 (FLRMSK) of the Flash Control/Status Register (FLCS) in the flash
memory controller. If the FLRMSK bit is cleared to 0 (default),-the flash memory controller is always
initialized upon a reset. Setting the FLRMSK bit to 1 prevents the flash memary controller from being
initialized upon a reset (data in on-chip flash memory-can still be read correctly). In-the-latter case, the 30 ps
(T.B.D.) wait time, described above, is not required after a reset so that the core processor starts immediately,
driving SYSRDY high. The setting of the FLRMSK hit-is held until the TMP1962 is powered off. Usually,
FLRMSK should be set to 1 as part of initialization after a reset.

FLCS
(OXFFFF_E520)

7 6| 5|4 2 1 0
Bit symbol FLRMSK RDY/BSY
Read/Write W R
Reset value 0 1 0
Function Flash reset'mask Ready/Busy Must be
0:-Reset the flash 0: Automatic written
memory-controller. operation in as 0.
1: Do not reset the flash progress
memory controller. 1: Automatic
operation
completed

(TheFLCS is a 32-hit register.)

Figure 3.1 Flash Control/Status Register

The FLCS register doesn't’ exist in the mask rom type an irregular value is read when leading.

TMP1962-17

2006-02-21




TOSHIBA

TMP1962C10BXBG la RIsC

X
System

Memory Map

Figure 0.1 shows memory assignment for the TMP1962.

OXFFFF_FFFF
0XFF00_0000

OXBFCF_FFFF

0xBFCO0_0000

0xA000_0000

0x8000_0000

Ox000F_FFFF
0x0000_0000

Virtual Address

16 Mbytes Reserved

Physical Address

Kseg2
(Cacheable)

16 Mbytes Reserved

Kseg?2 (1 Gbyte)

Ksegl
(Uncacheable)

16 Mbytes Reserved

Kseg0
(Cacheable)

16 bytes Reserved

Kuseg
(Cacheable)

Kuseg (2 Gbytes)

On-Chip ROM
Shadow

Inaccessible

On-Chip ROM

512 Mbytes

OX400F_FFFF-==--
0x4000_0000',

OX1FCF_FFF
OX1FCO_0000

On-Chip Peripherals

On-Chip RAM
(32 KB).Shadow

(Reserved)

On-Chip RAM
(40 KB)

(Reserved)

Reserved for
debugging (2 MB)

(Reserved)

User Program
Area

Maskable Interrupt
Area

Exception Vector
Area

OxFFFF_EO00

OXFFFF_DFFF
OXFFFF_6000

OXFFFD_FFFF

OXFFFD_6000
OXFF3F_FFFF

OXFF20_FFFF

0xFF00_0000
OX1FCF_FFFF

O0X1FCO_0400

0x1FCO0_0000

Figure 0.1 Memory Map

Note 1: The on-chip 1-Mbyte ROM is mapped to the addresses from 0x1FCO0_0000 through Ox1FCF_FFFF and the
on-chip 40-Kbyte RAM is mapped to the addresses from OxFFFD_6000 through OxFFFD_FFFF.

Note 2: The on-chip ROM is located in/alinear address space beginning at physical address 0x1FCO0_0000. All types of
exceptions are vectored to the-on-chip ROM when the BEV bit of the System Control Coprocessor's Status
register is set to the default value of 1. (When BEV. = 0,.not all exception vectors reside in contiguous
locations.) When external memory is used, the BEV-hit can be cleared to 0.

However, using the 32K-byte virtual address range beginning at 0x0000_0000 helps to improve code efficiency,
as shown below. The shaded-area starting at physical address 0x4000_0000 has a size equal to the on-chip
ROM size..References to this range (mapped . from the virtual address space starting at 0x0000_0000) are
rerouted to the on-chip ROM.
Examples: 32-bit ISA
e  Accessing the 0Ox0000_0000£32-KB region

ADDIU r2,r0,7 ; 12 < (0x0000_0007)

SW r2, 1o (_t) (rO) ; 0X0000_xxxx « (r2) <« Accessed with a single instruction
o Accessing other regions

LUI r3, hi (_f) ; < Upper 16 bits of address are loaded into r3.

ADDIU r2,r0,8 ; I 2¢ (0x0000_0008)

SW r2, 1o (.f) (r3) ; Lower 16-bits of address must be added to upper 16 bits.

Note 3:-In-the  TMP1962, the’ on-chip 40-Kbyte RAM is mapped to the addresses from OxFFFD_6000 through
OXFFFD_FFFF. This area is shadowed to a 32-Kbyte address range from OxFFFF_6000 through OxFFFF_DFFF.
References to this range are rerouted to the on-chip RAM.

Note 4: The TMP1962 has access to only 16 Mbytes of external physical address space. The 16-Mbyte physical memory
can be located anywhere within the CPU's 3.5-Gbyte physical address space through use of programmable
chip select signals. However, any address references to the on-chip memory, on-chip peripheral or reserved
regions override external memory access.

Note 5: No instruction should be placed in the last four words of the physical address space.

. If only on-chip ROM is used: 0x1FCF_FFFO through Ox1FCF_FFFF
. If ROM is added off-chip: Last four words of the memory installed in the end-user system
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Clock/Standby Control

The TMP1962 has the stand-by mode in which the core processor stops to reduce power consumption.

Figure 5.1 shows the transition between clocking modes.

IDLE Mode
(CPU halted)
(Selectable peripheral
operation)

Instruction

A

| Reset

Y

NORMAL Mode

Interrupt

(fc/gear value)

Reset released

Instruction

Interrupt

Transition between Clock Modes

Figure 5.1 Standby Mode Flow Diagram

Reset

PLLOFF =1
PLL used

Y

Reset released

Normal Mode
fc = fpll=fosc x 3
fsys'= fc/8
~fsys = 3fosc/8
fperiph = fgear = fsys

Figure 5.2 Default Clock Frequencies in Normal Mode

(Whole chip halted)

STOP Mode

fosc: Clock frequency supplied via the X1 and X2 pins
fpll: PLL multiplied clock frequency (x3)

fc: Clock frequency selected by the \PLLOFF pin
fgear:

fsys: System clock frequency

The CPU, ROM, RAM, DMAC and INTC operate based on this system clock. On-chip peripherals operate on

fsys/2:

fperiph: Clock frequency selected by the FPSEL bit in the SYSCR1 (clock source for the prescalers inside on-chip

peripherals)

Clock frequency selected by the GEAR[1:0] bits in the clock generator’s system control register (SYSCR1)
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5.1 Clock Generation

5.1.1 Main System Clock

e Acrystal can be connected between X1 and X2, or X1 can be externally driven with a clock.
e The on-chip PLL can be enabled or disabled (bypassed) during reset by using the PLLOFF pin.
When the PLL is enabled, the input clock frequency is multiplied by three.

e The clock gear can be programmed to divide the clock by 2, 4 or 8. (The default is 1/8 on reset.)
e Input clock frequency

Input Frequency Maximum Operating | Minimum Operating
Range Frequency Frequency

PLL ON

10 to 13.5 (MHz) 405 MHz 3.75 MHz
(for both crystal and external clock)
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5.1.2  Clock Source Block Diagram

SYSCRO<WUEF>

A/D conversion

SYSCR1 <FPSEL>

l

fperiph

—> (To on-chip

SYSCR2<WUPT1:0> clock
Warm-up Timer fgear
Lock (PLL) Timer
fc

peripherals)

> fsys

The default is 1/8 on reset.

On-chip peripherals:
ADC, TMRA/B/C,

SIO, SBI, WDT,

SYSCRO [ 1
<XEN> T T
PLL 2| +4 ] +8
l« fpll = fosch x 3
X1 O—{High- - )
X2 O_Speed fosc SYSCR1 <GEAR1:0>
Oscillator
—> ADC conversion clock
fsys » CPU
SYSCRO
<PRCK1:0> A rom
>  RAM
i > /'DMAC
fperiph > 24 | =8 [-16
> INTC
> +2 >

¢TO

Port

y

On-chip peripherals
(prescaler input):
TMRA/B/C, SIO, SBI,

SCOUT

Note 1: When the clock gear is used to reduce the system clock frequency (fsys), the prescalers within on-chip
peripherals must be programmed so that the prescaler output ($Tn) satisfies the following relationship:
0Tn < fsys/2

Note 2: The prescaler clock source (¢T0) must not be changed while any of the peripherals to which it is supplied are
running.

Figure 5.3 Dual Clock and Standby Block Diagram
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5.2 Clock Generator (CG) Registers
5.2.1  System Clock Control Registers
31 30 29 28 27 26 25 24
SYSCR3 Bit symbol SCOSEL1 | SCOSELO | ALESEL LUPFG LUPTM
(OXxFFFF_EEOO) | Read/Write R/W R R/W
Reset value 0 0 | 1 1 1 1 0 0
Function SCOUT output select | ALE Must be Must be PLL lock | PLL lock
00: fs output written as/ | written as | 0: Locked | time
01: fsys/2 width O(flash 0 (flash 1: Unlocked| select
10: fsys select type) type) 0: 2*/input
11: (reserved) 0: fsys x 0.5 frequency
1ifsys x 1.5 1: 2%/input
frequency
23 22 21 20 19 18 17 16
SYSCR2 Bit symbol DRVOSCH WUPT1 WUPTO STBY1 STBYO DRVE
(OXxFFFF_EEO1) | Read/Write R/W R/W R/W
Reset value 0 0 1 | 0 1 | 1 0 0
Function High- Must be Oscillator warm-up Standby mode select 0: Pins are
speed written as | time (Note 2) (Note 1) not
oscillator | O (flash 00: No warm-up 00: Reserved driven in
drive type) 01: 2%input frequency | 01: STOP mode STOP
capability 10:2"/input frequency | 10: Reserved mode.
0: High 11: 2"%/input frequency | 11: IDLE mode 1:Pins are
1: Low driven in
STOP
mode.
(See Table
3.3.9)
15 14 13 12 11 10 9 8
SYSCR1 Bit symbol FPSEL GEAR1 GEARO
(OXFFFF_EE02) | Read/Write R/W RIW
Reset value 0 0 0 0 0 0 1 | 1
Function Must be fperiph Must be High-speed clock (fc)
written as 0| select written as | gear select
(flash type) | 0: fgear 0 (flash 00: fc
1/fc type) 01: fc/2
10: fc/4
11: fc/8
7 6 5 4 3 2 1 0
SYSCRO Bit symbol PRCK1 PRCKO
(OXFFFF_EEO03) | Read/Write R/W
Reset value 1 0 1 0 0 0 o | o
Function Must be Must be Must be Must be Must be Prescaler clock select
written as/1 |written as O | written as 1 [written as 0 written as 0|00: fperiph/16
(flash-type) | (flash type) | (flash type) | (flash type) 01: fperiph/8
10: fperiph/4
11: (reserved)

Note 1:

Note 2:

Note 3:
Note 4:
Note 5:

The Config register in the CPO has the Doze and Halt bits. Setting the Halt bit puts the TMP1962 in one of the
standby modes, as specified by the STBY[1:0] bits in the SYSCR2. Setting the Doze bit puts the TMP1962 in

IDLE mode, irrespective of the settings of the STBY[1:0] bits.

The WUPT[1:0] bits in the SYSCR2 must not be changed during the oscillator warm-up period. The LUPTM bit in

the SYSCR3 must not be changed during the PLL lock period.
The oscillator warm-up period (WUP) timer is also used as the PLL lock timer.

When the PLL is used, the WUPT[1:0] bits in the SYSCR2 must not be set to 00 (no warm-up).

When the PLL is not used, the LUPFG bit in the SYSCR3 is always read as 0.
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TOSHIBA
5.2.2  STOP Wake-up Interrupt Control Registers (INTCG Registers)
31 30 29 28 27 26 25 24
IMCGAO Bit symbol EMCG31 | EMCG30 INT3EN
(OXFFFF_EE10) | Read/Write R/W R/W
Reset value 1 | 0 0
Function Wake-up INT3 INT3
sensitivity enable
00: Low level 0: Disable
01: High level 1: Enable
10: Falling edge
11: Rising edge
23 22 21 20 19 18 17 16
Bit symbol EMCG21 | EMCG20 INT2EN
Read/Write R/W R/W
Reset value 1 | 0 0
Function Wake-up INT2 INT2
sensitivity enable
00: Low level 0: Disable
01: High level 1: Enable
10: Falling edge
11: Rising edge
15 14 13 12 11 10 9 8
Bit symbol EMCG11{ EMCG10 INT1EN
Read/Write R/W R/W
Reset value 1 | 0 0
Function Wake-up INT1 INT1
sensitivity enable
00: Low level 0: Disable
01: High level 1: Enable
10: Falling edge
11: Rising edge
7 6 5 4 3 2 1 0
Bit symbol EMCGO01 /| EMCGO00 INTOEN
Read/Write R/W R/W
Reset value 1 | 0 0
Function Wake-up INTO INTO
sensitivity enable
00: Low level 0: Disable
01: High level 1: Enable
10: Falling edge
11: Rising edge
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31 30 29 28 27 26 25 24
IMCGBO Bit symbol
(OXFFFF_EE14) | Read/Write R/W R/W
Reset value 1 | 1 0
Function . Must be
written as
0.
23 22 21 20 19 18 17 16
Bit symbol
Read/Write R/W R/W
Reset value 1 | 0 0
Function Must be
written as
0.
15 14 13 12 11 10 9 8
Bit symbol EMCG51 | EMCG50 KWUPEN
Read/Write R/W R/W
Reset value 0 | 1 0
Function Wake-up KWUP KWUP
sensitivity, enable
00: Setting prohibited 0: Disable
01:High level 1: Enable
10: Setting prohibited
11: Setting prohibited
These bits must be’set
to 01.
7 6 5 4 3 2 1 0
Bit symbol EMCG41 | EMCG40 INT4EN
Read/Write R/W R/W
Reset value 1 | 0 0
Function Wake-up INT4 INT4
sensitivity enable
00: Low level 0: Disable
01: High level 1: Enable
10: Falling-edge
11: Rising edge
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31 30 29 28 27 26 25 24
IMCGCO Bit symbol EMCGB1 | EMCGBO INT6EN
(OXFFFF_EE18) | Read/Write R/W R/W
Reset value 1 | 0 0
Function Wake-up INT6 INT6
sensitivity enable
00: Low level 0: Disable
01: High level 1: Enable

10: Falling edge
11: Rising edge

23 22 21 20 19 18 17 16
Bit symbol EMCGA1 | EMCGAO INTSEN
Read/Write R/W R/W
Reset value 1 | 0 0
Function Wake-up INT5 INTS
sensitivity enable
00: Low level 0: Disable
01: High level 1: Enable

10: Falling edge
11: Rising edge

15 14 13 12 11 10 9 8
Bit symbol
Read/Write R/AW R/W
Reset value 1 | 1 0
Function Must be
written as
0.
7 6 5 4 3 2 1 0
Bit symbol
Read/Write R/W R/W
Reset value 1 | 1 0
Function Must be
written as
0.
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TOSHIBA
31 30 29 28 27 26 25 24
IMCGDO Bit symbol EMCGF1 | EMCGFO INTAEN
(OXFFFF_EELC) | Read/Write R/W R/W
Reset value 1 | 0 0
Function Wake-up INTA INTA
sensitivity enable
00: Low level 0: Disable
01: High level 1: Enable
10: Falling edge
11: Rising edge
23 22 21 20 19 18 17 16
Bit symbol EMCGE1 | EMCGEO INT9EN
Read/Write R/W R/W
Reset value 1 | 0 0
Function Wake-up INT9 INT9
sensitivity enable
00: Low level 0: Disable
01: High level 1: Enable
10: Falling edge
11: Rising edge
15 14 13 12 11 10 9 8
Bit symbol EMCGD1 | EMCGDO INT8EN
Read/Write R/W R/W
Reset value 1 | 0 0
Function Wake-up INT8 INT8
sensitivity enable
00: Low level 0: Disable
01: High level 1: Enable
10: Falling edge
11: Rising edge
7 6 5 4 3 2 1 0
Bit symbol EMCGC1 | EMCGCO INT7EN
Read/Write RIW R/W
Reset value 1 | 0 0
Function Wake-up INT7 INT7
sensitivity enable
00: Low level 0: Disable
01:High level 1: Enable
10: Falling edge
11: Rising edge
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Note 1:

Note 2:

Note 3:
Note 4:

Note 5:

The edgel/level sensitivity must be defined for an interrupt pin which is enabled as wake-up signaling to exit
STOP mode.
Interrupt programming must follow these steps:

1. Configure the pin as an interrupt input, if the pin is multiplexed with a general-purpose port.

2. Set the active state for the interrupt during initialization.

3. Clear any interrupt request.

4. Enable the interrupt.

The above steps must be performed with the relevant interrupt pin disabled.

The TMP1962 has 15 interrupt sources which can be used for wake-up signaling-to exit'STOP mode: INTO to
INTA, INTRTC, INTTB2, INTTB3 and KWUPO to KWUPD. When one of INTO to-INTA is used for STOP wake-up
signaling, it must be enabled as a wake-up interrupt source in the CG block and its.interrupt sensitivity must be
specified in the CG block. When one of KWUPO to KWUPD is used-for STOP wake-up signaling, it must be
enabled as a wake-up interrupt source in the CG block and its interrupt sensitivity must be specified in the
KWUPSTXx. In the INTC block, the sensitivity for all of the above 15 interrupt sources must be set to the high
level.

Example: Enabling the INTO interrupt

IMCGAO<EMCGO01:00> =
IMCGAO<INTOEN>=*1"
IMCOL<EIM11:10> = “01" } INTC block (Set the-interrupt sensitivity to the high

IMCOL<IL12:10> = “101" level, and the interrupt priority level to 5.)

All interrupt sources other than those used for STOP wake-up signaling are controlled by the INTC block.
When one of INTO to INTA is used as a normal interrupt.source;-its settings in the.CG block/are not necessary
while its interrupt sensitivity must be specified in the INTC-block. When one of KWUPOto KWUPD is used as a
normal interrupt source, its settings in the CG block are-not necessary while its interrupt sensitivity must be
specified in the KWUPSTX (in the INTC block, the sensitivity for KWUPO to KWUPD must be set to the high
level). For INTRTC, however, both CG and INTC settings are required even-when itis used as a normal interrupt
source.

All interrupt sources other than those used for STORP wake-up signaling are controlled by the INTC block.

“10° } CG block (Set the INTO'sensitivity to the falling edgé.)
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5.2.3  Exit Stop Mode Interrupt Clear Request Register (EICRCG Register)

31 30 29 28 27 26 25 24
EICRCG Bit symbol
(OXFFFF_EE20) | Read/Write
Reset value
Function
23 22 21 20
Bit symbol
Read/Write
Reset value
Function
15 14 13 12
Bit symbol
Read/Write
Reset value
Function
7 6 5 4 3 2 1 0
Bit symbol ICRCG3 ICRCG2 ICRCG1 ICRCGO
Read/Write W
Reset value — | - | — —
Function Clear interrupt request
0000: INTO / 0101: KWUP  1010: INT5
0001: INT1~ 0110: reserved 1011:INT6
0010: INT2 0111: reserved 1100: INT7
0011: INT3 1000: reserved 1101:INT8
0100: INT4 1001: reserved 1110:INT9
1111: INTA

Note 6: Interrupt requests for the abave-15-interrupt sources which-can be used for wake-up signaling to exit STOP
mode are cleared as follows:

1. The clearing of KWUP interrupt sources is controlled through the KWUPCLR register.

2. Clearing the INTO to INTA, INTTB2, INTTB3 and INTRTC interrupt requests requires two register settings:
first, the EICRCG register in the CG block, and-then the INTCLR register in the INTC block.

3. The clearing of other interrupt sources.is-controlled through the INTCLR register alone.
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5.3 System Clock Control Section

A system reset initializes the SYSCRO.XEN bit to 1, the SYSCRO.XTEN bit to 0 and the
SYSCR1.GEAR[1:0] bits to 11, putting the TMP1962 in Single-Clock mode. If the on-chip PLL is enabled,
the PLL reference clock is always multiplied by three. By default, the system clock frequency (fsys) is geared
down to fc/8, where fc = fosc x 3 (fosc is the oscillator frequency). For example, if a 13.5-MHz crystal is
connected between the X1 and X2 pins, the fsys clock operates at 5.0625 MHz (13.5 x 3 x 1/8).

Note: The system clock frequency must be initialized to 3.75 MHz or higher.

5.3.1 Oscillation Stabilization Time

When a crystal is connected between the X1 and X2 pins-and/or XT1 and XT2 pins, the integrated
warm-up period timer is used to assure oscillation stability. The warm-up period can be selected through
the [WUPT1.:0] bits of the SYSCR2 to suit the crystal used:

Table 5.1 shows the warm-up periods required when‘the clocking is switched between NORMAL and
SLOW modes.

Note 1: No warm-up is necessary when the TMP1962 is driven by-an external oscillator clock which is already stable.

Note 2: Because the warm-up period timer is clocked by the oscillator clock, any frequency fluctuations will lead to
small timer errors. Table 5.1 should be considered as approximate values,

Table 5.1 ' Warm-up Periods

Warm-up Period Select High-Speed Clock
SYSCR2.WUPTI[1:0] (fosc) _
Assumption:
01 (2%/oscillation frequency) 19.0 (us) fosc = 13.5 MHz
10 (2"*/oscillation frequency) 1.214 (ms)
11 (2"%oscillation frequency) 4.855 (ms)
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5.3.2

System Clock Output

The fsys, fsys/2 or fs clock can be driven out from the P44/SCOUT pin. The P44/SCOUT pin is
configured as SCOUT (system clock output) by programming the Port 4 registers as follows: PACR.P44C
= 1 and P4FC.P44F = 1. The output clock is selected through the SYSCR3.SCOSEL[1:0] bits.

Table 5.2 shows the pin states in each clocking mode when the P44/SCOUT pin is configured as
SCOUT.

Table 5.2 SCOUT Output States

Mode NORMAL, Standby Modes
SCOUT Select SLOW IDLE STOP
<SCOSEL1:0>="01" The fsys/2 clock is driven out. Held at either 1 of 0.
<SCOSEL1:0>="10" The fsys clock is driven out.

Note: The phase difference between the system clock output signal (SCOUT) and the internal clock signal cannot be
guaranteed.

5.3.3

Reducing the Oscillator Clock Drive Capability

When a crystal is connected between the X1 and X2 pins and/ar'between XT1 and XT2 pins, oscillator
noise and power consumption can be reduced through the programming of the SYSCR2.

Setting the SYSCR2.DRVOSCH hit reduces the drive capability of the high-speed oscillator. Setting
the SYSCR2.DRVOSCL bit reduces the drive capability of the low-speed oscillator clock.

A reset clears both the DRVOSCH and DRVOSCL bits to 0, providing a high drive capability at
power-up. Both the high-speed and low-speed-oscillator-clocks must have a high drive capability (i.e.,
DRVOSCH =0, DRVOSCL = 0) when clocking modes are changed.

o Drive capability-of the high-speed-oscillator

| — p—]>o—>fosc

c1 X1 Pin
_| I Py Oscillation Enable
Crystal

—

SYSCR2<DRVOSCH>

77 X2 Pin

Figure 5.4 Oscillator Clock Drive Capabilities
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5.4

5.5

Prescaler Clock Control Section

The TMRAO1 to TMRAAB, TMRBO0 to TMRB3, TMRC, SIO0 to SIO6 and SBI have a clock prescaler. The
prescaler clock source ($TO) can be selected from fperiph/16, fperiph/8 and fperiph/4 through the PRCK][1:0]
bits of the SYSCRO. fperiph can be selected from either fgear or fc through the FPSEL bit of the SYSCRL1. The
default reset values select fgear as fperiph, and fperiph/16 as ¢ TO.

Clock Frequency Multiplication Section (PLL)

The on-chip PLL multiplies the frequency of the high-speed oscillator clock (fosc) by three to generate the
fpll clock. To use the PLL, the PLLOFF pin must be high when RESET-is released.

Being an analog circuit, the PLL requires a certain duration of time-(called lock time) to stabilize, like an
oscillator. The oscillator warm-up period (WUP) timer is also used-as-the PLL lock timer. The LUPTM bit in
the SYSCR3 must be programmed so that the following relationship is satisfied:

PLL lock time > Oscillator warm-up time

At reset, the default lock-up time is 2*%/input frequency.

Setting the WUP timer control bit (SYSCR0.WUEF), starts the PLL-lock timer. The SYSCR3.LUPTM bit
remains set while the PLL is out of lock, and is cleared when the PLL locks.

In real-time applications whose software execution time is critical, once the PLL has gone out of lock in a
standby mode, software must determine before resuming operation whether the PLL has locked (after the
oscillator warm-up time has expired).in-order to assure clock stability:

Note 1: If the PLLOFF pin is low when RESET is released, the PLL will'be disabled and the oscillator clock will be driven

Note 2: The following must be noted'when changing the clock gear value.

with no frequency multiplication.

The clock gearcanbe changed by the programming-of the GEAR[1:0] bits of the SYSCRL1. It takes a few clock
cycles for a gear change to-take effect. Therefore, one'or more instructions following the instruction that
changed the clock gear value may be executed using the old clock gear value. If subsequent instructions need
to be executed with’a new clock gear value, adummy-instruction (one that executes a write cycle) should be
inserted after the.instruction that modifies the clock gear value.
When the clock gearis used, the prescalers within‘on-chip peripherals must be programmed so that the
prescaler.output (¢Tn) satisfies the following relationship:

$Tn < fsys/2
The clock-gear must not be changed while a timer/counter or other peripherals are operating.
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5.6 Standby Control Section

The TMP1962 provides support for several levels of power reduction. While in NORMAL mode, setting the
Halt bit of the Config register within the TX19 core processor causes the TMP1962 to enter one of the standby
modes — IDLE, STOP — as specified by the SYSCR2.STBY[1:0] bits. Setting the Doze bit of the Config
register causes the TMP1962 to enter IDLE (Doze) mode, irrespective of the‘setting of SYSCR2.STBY[1:0].

The characteristics of the IDLE, STOP modes are as follows:

IDLE: The CPU stops.

On-chip peripherals can be selectively enabled and disabled through-use of a register bit in a given
peripheral, as shown in Table 5.3. If an on-chip peripheral has'its register bit cleared to disable operation
in IDLE mode, it stops when the TMP1962 enters IDLE mode;-holding the state in which it is placed
when it stops.

Table 5.3 IDLE Mode Register /Settings

Peripheral IDLE Mode Bit
TMRAO1 to AB TAXXRUN<I2TAxXx>
TMRBO to 3 TBXRUN<I2TBx>

TBT TBTRUN<I2TBT>
SIOO0 to 6 SCxMOD1<I2Sx>
SBI SBIBR1<I2SBIx>

A/D Converter ADMODZ1<I2AD>
WDT WDMOD<I2WDT>

Note 1: In Halt mode (i.e., a standby ' mode entered by setting the Halt bit in the Config register), the TMP1962 freezes
the TX19 core processor, preserving the pipeline state."In.Halt mode, the TMP1962 ignores any external bus
requests; so it continues to assume bus mastership:

Note 2: In Doze mode (i.e., a standby mode entered by setting the Doze bit in the Config register), the TMP1962 freezes
the TX19 core processor, preserving the pipeline state. In. Doze mode, the TMP1962 recognizes external bus
requests.

STOP: The whole TMP1962 stops.

TMP1962-32 2006-02-21



TOSHIBA

TX
TMP1962C10BXBG @%’f?gm

5.6.1 TMP1962 Operation in NORMAL and Standby Modes

Table 5.4 TMP1962 Operation in NORMAL and Standby Modes

Operating Mode Operating States

NORMAL The TX19 core processor and on-chip peripherals operate at frequencies specified in the
CG block.

IDLE (Halt) The processor and DMAC operations stop; other on-chip peripherals can’be selectively
disabled.

IDLE (Doze) Processor operation stops; the DMAC is operational; other on-chip peripherals can be
selectively disabled.

STOP All processor and peripheral operations stop completely.

5.6.2 CG Operation in NORMAL and Standby Modes

Table 5.5 CG States in NORMAL and’'Standby Modes

Clock Source Mode Oscillator | PLL CIock_SuppIy to Clock Supply to CPU
Peripherals
Crystal Normal (6] (0] (6] (0)
Idle (Halt) (0] (6] Selectable x
Idle (Doze) (6] (6] Selectable x
Stop X X x x
External Clock Normal X (0] (0] (¢}
Idle (Halt) X o Selectable x
Idle (Doze) X (0] Selectable x
Stop X X X X

O: Operational, or clock supplied
x. Stopped, or clock not supplied

TMP1962-33

2006-02-21



TOSHIBA

TX
TMP1962C10BXBG @%’f?gm

5.6.3  Processor and Peripheral Block Operation in Standby Modes

Table 5.6 Processor and Peripheral Blocks in Standby Modes

Circuit Block Clock Source IDLE (Doze) IDLE (Halt) STOP
TX19 Core Processor X X x
DMAC (6] X X
INTC o (0] X
External Bus Interface (0] x X
External Bus Mastership (e} X x
1/0 Ports (0) X x
ADC X
fsys

SIO X
I’c X
TMRA Selectable on a block-by-block X
TMRB basis x
TMRC X
WDT X
2-Phase Pulse Input Counter x
CG — (6] (0] x
0O: On

x: Off

5.6.4  Wake-up Signaling

There are two ways to exit a standby mode: an interrupt request or a reset signal. Availability of wakeup

signaling depends on the settings of the Interrupt Mask Level bits, CMask[15:13], of the CP0O Status
register and the current standby. mode (see Table 5.7).

Wake-up via Interrupt Signaling

The operationupon return from a standby mode varies, depending on the interrupt priority level
programmed before entering a standby mode. If the interrupt priority level is greater than or
equal to'the processor’s interrupt/mask  level, execution resumes with the interrupt service
routine. Upon completion of the interrupt service routine, program execution resumes with the
instruction immediately_following the instruction that activated the standby mode (i.e., the
instruction that set the Halt-or Doze bit in the Config register). If the interrupt priority level is
less than the processor’s interrupt mask level, program execution resumes with the instruction
that activated the standby mode. The interrupt is left pending.

Nonmaskable interrupts are always serviced upon return from a standby mode, regardless of the
current'interrupt mask level.

Wake-up via Reset Signaling

Reset signaling always brings the TMP1962 out of any standby mode. A wake-up from STOP
mode must, however, allow sufficient time for the oscillator to restart and stabilize (see Table
5.1).

Areset does not affect the contents of the on-chip RAM, but initializes everything else, whereas
an interrupt preserves all internal states that were in effect before the standby mode was entered.
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For details of STOP wake-up interrupts and other normal interrupts, refer to Chapter 6, “Interrupts.”

Table 5.7 Wake-up Signaling Sources and Wake-up Operations

. Unmasked Interrupt Masked Interrupt
Interrupt Masking
(request_level > mask_level) (request_level < mask_level)
IDLE IDLE
Standby Mode STOP STOP
(Programmable) (Programmable)
NMI * + (Note 1) * + (Note 1)
3 INTWDT . x . x
3 INTO to A N + (Note 1) 0 O (Note 1)
‘é’, 2 | KWUPO to D . + (Note 1) 0 0 (Note 1)
= | 2 [INTTBOt0 3 . x 0 X
c | L
2| £ |INTTAOto D . x o) x
2 INTRXO to 6, TXO to 6 . x 0 x
@ INTS . x 0 x
§ INTAD/ADHP/ADM . x 0 x
RESET . . . .
+: Execution resumes with the interrupt service routine. (RESET initializes the whole TMP1962.)

Q

Execution resumes with the instruction that activated the standby mode. The interrupt is left pending.
x: Cannot be used to exit a standby mode.

Note 1: The TMP1962 exits the stanby mode after the warm-up period timer expires:

Note 2: If the interrupt request level is greater than the-mask level, an interrupt signal which is programmed as
level-sensitive must be held active until interrupt processing begins. Otherwise, the interrupt will not be
serviced successfully.

Note 3: If interrupts are disabled in the CPU, all.interrupts other than those used for wake-up signaling must also be
disabled in the Interrupt Controller (INTC) before a stanby mode is entered. Otherwise, any interrupt could take
the TMP1962 out of the stanby mode.
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5.6.5 STOP Mode

The STOP mode stops the whole TMP1962, including the on-chip oscillator. Pin states in STOP mode
depend on the setting of the SYSCR2.DRVE bit, as shown in Table 5.8. Upon detection of wake-up
signaling, the warm-up period timer should be activated to allow sufficient time for the oscillator to restart
and stabilize before exiting STOP mode. After that, the system clock output can restart. On exiting STOP
mode, the TMP1962 starts operation in the mode (NORMAL or SLOW) in which it was in before
entering STOP mode.

Applicable register bits must be programmed prior to the instruction that activates a standby mode. The
warm-up period is chosen through the SYSCR2.WUPT[1:0] bits.

Note: In the TMP1962F10AXB, the SYSCR2.WUPT[1:0] bits (warm-up time) must not be set to 00 or 01 when the mode
is changed from NORMAL to STOP, because this does not allow enough time (at least 150 us)-for the internal
system to resume when the TMP1962 exits STOP mode.

5.6.6  Returning from STOP Mode

(1) Mode transitions from NORMAL to STOP to NORMAL

]Els-l};gsgh—spee d clock) J |_| |_| | ii System clock stopped ii | |_| |_| |_

Mode h §
NORMAL X | STOP ) X NORMAL
CG ! 1)
Gonspeeacocy [ [T [ A LT LT LT LT
" "
" 1]
E: High-speed-clock ii l
Warm-up (W-up) " oscillator started "

" " Warm-up completed
Warm-up-started

When fosc = 13.5 MHz

W-up Time Select

SYSCR2.WUPT[L:0] W-up Time (fosc)

01 (2%fosc) Setting prohibited
10 (2"ffosc) 1.214 ms
11 (2"%/fosc) 4.855 ms

Note:-The WUPTI[1:0] bits ‘must not be set to 01 because this does not allow enough time for the internal system to
resume.
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Table 5.8 Pin States in STOP Mode (1/2)
. SYSCR2. SYSCR2.
Pins Input/Output DRVE = 0 DRVE = 1
P00 to PO7 Input mode — —
Output mode — Output
ADO to AD7, DO to D7 — —
P10 to P17 Input mode — —
Output mode, A8 to A15 — Output
AD8 to AD15, D8 to D15 — —
P20 to P27 Input mode — —
Output mode, AO to A7/A16 to A23 — Output
P30 (/RD), P31 (/WR) Output pin — Output
P32 to P36 Input mode PU* Input
Output mode PU* Output
P37 (ALE) Input mode — Input
Output mode — Output
ALE (Output mode) Output Low Output Low
P40 to P43 Input mode PU* Input
Output mode PU* Output
P44 (SCOUT) Input mode — Input
Output mode — Output
P50 to P57 Input mode — —
Output mode, A0 to A7 — Output
P60 to P67 Input mode — —
Output mode, A8 to’/Al15 — Output
P7, P8, P9 Input pin — —
PAO to PA7 Input mode — Input
Output mode — Output
PBO, PB1, PB4, PB7 Input mode — Input
Output mode — Output
PB2, PB3, PB5, PB6 Input mode — Input
Output mode — Output
INT5 to INT8 (Input mode) Input Input
PCO to PC7 Input mode — Input
Output mode — Output
PDO to PD6 Input-mode — Input
Output mode — Output
PD7 Input mode — Input
Output mode — Output
KEY8 (Input mode) Input Input
PEO to PE2 Input mode — Input
Output mode — Output
PE3 to PE7 Input mode — Input
Output mode — Output
KEY9 to KEYD (Input mode) Input Input
PF, PG, PH; PIO, P17 Input-mode — Input
Output mode — Output
PI1 to P16 Input mode — Input
Qutput mode — Output
INT2 to 4,INT9,INTA (Input mode) Input Input
PJO Input mode — Input
Output mode — Output
INTO (Input mode) Input Input
PJ1to PJ4 Input mode — Input
Output mode — Output
PKO to PK7 Input mode — Input
Output mode — Output
KEYO to KEY7 (Input mode) Input Input
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Table 5.8 Pin States in STOP Mode (2/2)

Pins Input/Output SYSCR2. SYSCR2.
DRVE =0 DRVE =1
PL, PM, PN, PO, PP Input mode — Input
Output mode — Output
NMI Input pin Input Input
RESET Input pin Input Input
BMO, BM1 Input pin Input Input
PLLOFF Input pin Input Input
RSTPUP Input pin Input Input
SYSRDY Output pin Output High Output High
X1 Input pin — —
X2 Output pin Output High Output High

— Pins configured for input mode and input-only pins are disabled. Pins configured for output mode and

output-only pins assume the high-impedance state.
Input: The input gate is active; the input voltage must be held at either the high or low-level to keep the-input pin

from floating.

Output: Pin direction is output.
PU*:  Programmable pull-up. Because the input gate is-always disabled, no overlap current flows while in

high-impedance state.
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6. Interrupts

Interrupt processing is coordinated between the CPO Status register, the Interrupt Controller (INTC) and the
Clock Generator (CG). The Status register contains the Interrupt Mask Level field (CMask[15:13]) and the
Interrupt Enable bit (IEc). For interrupt processing, also refer to Chapter 9, "Exception Handling" in the TX19
Architecture manual.

The TMP1962 interrupt mechanism includes the following features:

e 4 CPU internal interrupts (software interrupts)

e 26 external interrupt pins (NMI , INTO-INTA, KWUPO-KWUPD)
e 56 on-chip peripheral interrupts (including a WDT interrupt)

e  \ector generation for each interrupt source

e  Programmable priority for each interrupt source (7/levels)

o DMA trigger on interrupt
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CG
INTREN
Standby
12 Wakeup Control IMCGXX
Register
Interrupt Detection Block
: 11 INTO - INTA
Active High | High/Low
Level Level/Edge
INTC : 12 Select
1
IMCxx High Level
Register
12 ]
Core
Status
Register
< 12
«— Other Interrupts Adtive High Level
KWUP
High/Low
Level/Edge Select
Input Enable/Disable
for Each Interrupt
Source
KEYO - KEYD
KWUPSTO - D
Register
Note: There are interrupt enable and polarity bits in these registers:
1. Interrupt' Mode Control registers (IMCxx) in the INTC
2. IMCGxx registers-in the CG
3. KWUP Status registers (KWUPSTX) in the KWUP
Figure 6.1 General Interrupt Mechanism
TMP1962-40 2006-02-21



TOSHIBA

X
TMP1962C10BXBG Ia mise”

(1) External interrupts INTO-INT4, KWUPO-KWUPD, INTRTC, INTTB2 and INTTB3 (2-phase pulse input
counter)

1)

2)

INTO-INTA

When enabled for STOP wake-up signaling

e The EMCGxx field in the CG's IMCGxx register defines the interrupt polarity. (Refer to Section
5.2.2, "INTCG Registers.")

e The INTXEN bitin the CG's IMCGxx register controls whether these interrupt sources are enabled as
wake-up signal sources (1 = enable). (Refer to Section 5:2.2, "INTCG Registers.")

e If enabled, the interrupt polarity (EIMxx) field in the INTC's IMCxx register has no effect, but must
be set to 01, or high level. (Refer to Section 6.4, "INTC Registers.")

When disabled for STOP wake-up signaling

e The interrupt polarity (EIMxx) field in the INTC's IMCxx register defines the interrupt polarity.
(Refer to Section 6.4, "INTC Registers.")

KWUPO-KWUPD

When enabled for STOP wake-up signaling

The EMCG5[1:0] field in the CG's\IMCGBO register has no effect, but must be set to 01, or high
level. (Refer to Section 5.2.2, "INTCG Registers.")

e  The KWUPEN bit in the CG's IMCGBO register controls whether these interrupt sources are enabled
as wake-up signal sources (1 = enable). (Refer to Section 5.2.2, "INTCG Registers.")

e  The interrupt polarity (EIM6[1:0]) field in the INTC's IMC1 register has no effect, but must be set to
01, or high level. (Refer to Section 6.4, "INTC Registers.")

e  For each of these interrupt sources, the KWUPSTXx register in the KWUP block defines the interrupt
polarity and.controls whether interrupts are enabled.

When disabled for STOP wake-up signaling

e  The interrupt polarity (EIM6[1:0]) field in the INTC's IMC1 register has no effect, but must be set to
01, or high level. (Refer to Section 6.4, "INTC Registers.")

e Foreach of these interrupt sources, the KWUPSTX register in the KWUP block defines the interrupt
polarity and controls whether interrupts are enabled.
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(2) Internal interrupts (except INTRTC and INTTB2/INTTB3 in 2-Phase Pulse Count mode)
These interrupts are programmable through the INTC.

The INTC collects interrupt events, prioritizes them and presents the highest-priority request to the TX19

core processor.

Interrupt Programming Interrupt Sensing
INTO — INTA IMCGx reg.In | When enabled for STOP wake-up signaling, the polarity field in
CG the INTC has no effect, but must’always be set to "high-level."
IMCx reg.In | The actual sensitivity.is programmed in the CG. When disabled
INTC for STOP wake-up signaling;.interrupt sensitivity is programmed
in the INTC. In either case, each interrupt source is individually
configurable as negative or positive polarity, and as
edge-triggered or level-sensitive.
KWUPO - KWUPD IMCGx reg.In | The polarity field in the INTC has no effect, but must always be
CG set to "high-level." When'enabled for STOP wake-up signaling,
IMCx reg.In | the polarity field in the CG has no effect; but must always be set to
INTC "high-level." The actual sensitivity is programmed’in the
KWUPSTn KWUPNST. When disabled for STOP wake-up signaling, the CG
need-not be programmed. In either case, each interrupt source is
individually configurable as negative or positive polarity, and as
edge-triggered or level-sensitive:
On-Chip INTDMARN IMCx reg.In/|" Falling edge
Peripherals INTC
Others IMCx reg.In | Rising edge
INTC

Example register settings

Here are example register-settings required to enable and disable the INTO interrupt as a source of the
STOP wake-up signal (negative-edge triggered).

a.

b.

Enabling the interrupt

IMCGAO<EMCG01:00>="10":
EICRCG<ICRCG2:0> = “000" :
IMCGAO<INTOEN> ="1":
IMCOL<EIM11:10> =“01":
INTCLR<EICLR5:0> = “000001”:
IMCOL<IL12:10> =“101":
Status<IEc> = “1”, <CMask> = “xxx”

Disabling the interrupt

Status<IEc> = “0”
IMCOL<IL12:10>.=*000" :
INTCLR<EICLR5:0> =“000001” :
IMCGAO<INTOEN> =0":
EICRCG<ICRCG2:0> = “000” :

Configure INTO as negative-edge triggered

Clear INTO request CG block
Enable INTO for wake-up signaling

Configure INTO as high-level sensitive

Clear INTO request INTC block

Set INTO priority level to 5

Disable INTO interrupt

Clear INTO request

Disable INTO for wake-up signaling
Clear INTO request

TX19 core processor

TX19 core processor

} INTC block

CG block

TMP1962-42

2006-02-21



IL
TOSHIBA TMP1962C10BXBG mi’.’,’;‘gm

6.1

Interrupt Sources

The TMP1962 provides a reset interrupt, nonmaskable interrupts, and maskable interrupts:

1)

)

Reset and nonmaskable interrupts
The RESET pin causes a Reset interrupt. The NMI pin functions as a nonmaskable interrupt. The on-chip

Watchdog Timer (WDT) is also capable of being a source of a nonmaskable-interrupt (INTWDT). Reset
and nonmaskable interrupts are always vectored to virtual address 0xBFCO_0000.

Maskable interrupts

The TMP1962 supports two types of maskable interrupts: software and hardware interrupts. Maskable
interrupts are vectored to virtual addresses OxBFCO_0210 through 0OxBFCO_0260, as shown below.

Interrupt Source Virtual- Vector Address
Reset 0xBFC0_0000
Nonmaskable

Software Swi0 0xBFCO0_0210
2 Swi1 0xBFCO_0220
S Swi2 0xBFCO_0230
2 Swi3 0xBFCO_0240
Hardware 0xBFCO0.0260

Note 1:

Note 2:

The above table shows the vector addresses when the BEV bit.in-the CPO Status register is set to 1. When BEV
=1, all exception vectors reside in the on-chip ROM space.

Software interrupts are posted-by setting-one of the Sw[3:0] bits in the CP0 Cause register. Software interrupts
are distinct from the "Software Set" interrupt which is one of the hardware interrupt sources. A Software Set
interrupt is posted from the INTC to the TX19 core processor when the ILO[2:0] field in the INTC's IMCO register
is set to a non-zero value.:
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Table 6.1 Hardware Interrupt Sources
Interrupt IVR[9 : 0] Interrupt Source Interrupt_ Control Address
Number Register
0 000 Software Set IMCO OxFFFF_E000
1 010 INTO pin
2 020 INT1 pin
3 030 INT2 pin
4 040 INT3 pin IMC1 OxFFFF_E004
5 050 INT4 pin
6 060 KWUP
7 070 reserved
8 080 INTRX6:  SIO receive (channel.6) IMC2 OxFFFF_EO008
9 090 INTTX6:  SIO transmit (channel.6)
10 0AO0 INT5 pin
11 0BO INT6 pin
12 0CO0 INT7 pin IMC3 OxFFFF_EOOC
13 0DO INT8 pin
14 OEO INT9 pin
15 OFO0 INTA pin
16 100 INTRXO0:  SIO receive (channel.0) IMC4 OxFFFF_E010
17 110 INTTXO0:  SIO transmit (channel.0)
18 120 INTRX1:  SIO receive (channel.1)
19 130 INTTX1:  SIO transmit (channel.1)
20 140 INTSO: Serial Bus Interface 0 IMC5 OxFFFF_EO14
21 150 INTRX2:  SIO receive (channel.2)
22 160 INTTX2:  SIO transmit (channel.2)
23 170 INTADHP: High-priority-A/D conversion complete
24 180 INTADM: A/D conversion-monitoring IMC6 OxFFFF_EO018
25 190 INTTAGO: 8-bit timer group 0
26 1A0 INTTAG1: 8-bit timer group.1
27 1BO INTTAG2: 8-bit timer-group 2
28 1CO reserved IMC7 OxFFFF_EO1C
29 1D0 INTTBO:  16-bit timer O
30 1E0 INTTB1:  16-bit timer 1
31 1FO INTRX3:"SlO-receive (channel.3)
32 200 INTTX3:  SIO transmit (channel.3) IMC8 OxFFFF_E020
33 210 INTRX4:._ SIO receive (channel4)
34 220 INTTX4:_SIO transmit (channel.4)
35 230 INTRX5:"  SIO receive (channel.5)
36 240 INTTX5; | SIO transmit (channel.5) IMC9 OxFFFF_E024
37 250 reserved
38 260 reserved
39 270 reserved
40 280 INTCAPGO:Input.capture group 0 IMCA OxFFFF_E028
41 290 INTCAPG1:Input capture group 1
42 2A0 reserved
43 2B0 INTCMPO: Compare 0
44 2C0 INTCMP1;- Compare 1 IMCB OxFFFF_EO2C
45 2D0 INTCMP2: /Compare 2
46 2EO0 INTCMP3: 'Compare 3
47 2F0 INTCMP4: Compare 4
48 300 INTCMPS5: Compare 5 IMCC OxFFFF_E030
49 310 INTTB2: | 16-bit timer 2
50 320 INTTB3: ~_16-bit timer 3
51 330 INTCMP6: Compare 6
52 340 INTCMP7: Compare 7 IMCD OxFFFF_E034
53 350 reserved
54 360 INTDMAOQ: DMA complete (Channel 0)
55 370 INTDMA1: DMA complete (Channel 1)
56 380 INTDMA2: DMA complete (Channel 2) IMCE OxFFFF_E038
57 390 INTDMA3: DMA complete (Channel 3)
58 3A0 reserved
59 3B0 INTAD: A/D conversion complete
60 3C0 INTDMA4: DMA complete (Channel 4) IMCF OxFFFF_EO03C
61 3D0 INTDMAS5: DMA complete (Channel 5)
62 3EO0 INTDMAG: DMA complete (Channel 6)
63 3F0 INTDMA7: DMA complete (Channel 7)
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6.2

Interrupt Detection

When enabled as a STOP wake-up signal, the polarities of INTO-INT4 are programmed in the EMCGxx
field of the IMCGxx register within the CG; in this case, the EIMxx field of the IMCx register within the INTC
has no effect; however, it must be set to "high-level sensitive". For each of KWUPO-KWUPD, the KWUPSTn
register within the KWUP block defines the interrupt polarity and controls whether interrupts are enabled. The
EMCG field of the IMCGB register within the CG and the EIMxx field of the IMCx register within the INTC
have no effect; however, they must be set to "high-level sensitive". The polarity .of INTRTC must be
configured as "rising-edge triggered" in the EMCGxXx field of the IMCGxx register within the CG; in this case,
the EIMxx field of the IMCx register within the INTC has no effect; however, it must be set to "high-level
sensitive". All other interrupts are always programmed in the EMCGXxx field-of 'the INTC’s IMCX register.
Each interrupt source is individually configurable as negative or positive polarity, and as edge-triggered or
level-sensitive. When a selected transition is detected, an interrupt request is issued to the INTC (except for the
NMI and INTWDT interrupts, which are directly delivered to the TX19 core processor). When the above
interrupts are disabled for STOP wake-up signaling, the CG need not be programmed: When INTO-INTA are
disabled for wake-up signaling, only the INTC has to be programmed. When KWUPO-KWUPD are disabled
for wake-up signaling, only the INTC and KWUPSTX haveto be programmed.

It is the responsibility of software (an interrupt handler routine) to determine the cause of an interrupt and to
clear the interrupt condition. INTO-INTA and INTRC require software access to two registers: the EICRCG
register (ICRCG field) in the CG and the INTCLR register (EICLR field), in<the’ INTC. KWUPO-KWUPD
require software access to the KWUPCLR. Other interrupts can be cleared by writing their assigned value to
the EICLR field in the INTC's INTCLR/ register. For an external interrupt configured as level-sensitive,
software must explicitly address the device in question and clear the interrupt condition. A level-sensitive
interrupt signal must be held active until the TX19 core processor reads its interrupt vector from the Interrupt
Vector Register (IVR).

Note: To use an interrupt for wake-up signaling, define the palarity, clear the interrupt request and then enable the

interrupt, always in the stated order.

(Example register settings required to enable'the INTO interrupt as a source of the STOP wake-up signal)

IMCGAO<EMCG01:00>'=“10": Configure INTO as-negative-edge triggered

EICRCG<ICRCG2:0>= “000" : Clear INTO request } CG block
IMCGAO<INTOEN> =“1": Enable INTO for wake-up signaling

IMCOL<EIM11:10> =“01": Configure INTO as high-level sensitive

INTCLR<EICLR5:0> = “000001” : Clear INTO request } INTC block
IMCOL<IL12:10>=*101": Set INTO priority level to 5

Status<IEc> = “1”, <CMask> = “xxx” : TX19 core processor
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6.3 Resolving Interrupt Priority

(1) Seven interrupt priority levels

The Interrupt Mode Control registers (IMCx) contain a 3-bit interrupt priority level (ILx[2:0]) field for
each interrupt source, which ranges from level 0 to level 7, with level 7 being the highest priority. Level 0
indicates that the interrupt is disabled.

(2) Interrupt level notification

When an interrupt event occurs, the INTC sends its priority level (to’the TX19 core processor. The
processor can determine the priority level of an interrupt being-requested-by reading the IL field in the
CPO Cause register. If multiple interrupt events having different priority.levels occur simultaneously, the
INTC sends the highest priority level.

(3) Interrupt vector (interrupt source notification)

Whenever an interrupt request is made, the INTC automatically sets its vector/inthe IVR. " The TX19 core
processor can determine the exact cause of an interrupt by reading the 1VR. If multiple interrupt requests
occur at the same level, the interrupt with the smallest interrupt number is delivered: When no interrupt is
pending, the IVR[9:4] field in the IVR contains-a value of zero.

When the TX19 core processor responds-to-a request with an interrupt acknowledge cycle, the INTC
forwards the interrupt vector for that interrupt request. At this time; the TX19 core processor saves the
priority level value in the CMask field of the CPO Statusregister.
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6.4

Register Description

Table 6.2 INTC Register Map

Address Symbol Register Name Corresponding
Interrupt Number

OxFFFF_E060 INTCLR Interrupt Request Clear Control Register ALL (63 - 0)
OxFFFF_E040 IVR Interrupt Vector Register ALL (63~ 0)
OxFFFF_EQO3C IMCF Interrupt Mode Control Register F 63 -60
OxFFFF_E038 IMCE Interrupt Mode Control Register E 59 — 56
OxFFFF_E034 IMCD Interrupt Mode Control Register D 55-52
OxFFFF_E030 IMCC Interrupt Mode Control Register C 51-48
OxFFFF_EO02C IMCB Interrupt Mode Control Register B 47 - 44
OxFFFF_E028 IMCA Interrupt Mode Control Register A 43 -40
OxFFFF_E024 IMC9 Interrupt Mode Control Register'9 39 - 36
OxFFFF_E020 IMC8 Interrupt Mode Control Register 8 3532
OxFFFF_EO1C IMC7 Interrupt Mode Control Register.7 31=28
OxFFFF_EO018 IMC6 Interrupt Mode Control Register6 27 =24
OxFFFF_EO014 IMC5 Interrupt Mode Control Register 5 23 -20
OxFFFF_EO010 IMC4 Interrupt Mode Control Register 4 19-16
OxFFFF_EOOC IMC3 Interrupt Mode Control Register 3 15-12
OxFFFF_EO008 IMC2 Interrupt Mode Control Register 2 1-8
OxFFFF_E004 IMC1 Interrupt Mode Control Register 1 7-4
OxFFFF_EO00 IMCO Interrupt Mode Control Register 0 3-0

6.4.1 Interrupt Vector Register (IVR)

This register indicates the-vector forthe interrupt source when there is an interrupt event.

31 30 29 28 27 26 25 24

IVR Bit Symbol
(OxFFFF_E040) | Read/Write R/W

Reset Value 0 0 0 0 0 0 0 0
Function

23 22 21 20 19 18 17 16
Bit Symbol
Read/Write R/W
Reset Value 0 0 0 0 0 0 0 0
Function

15 14 13 12 11 10 9 8
Bit Symbol IVR9 IVR8
Read/Write R/W R
Reset Value 0 0 0 0 0 0 o | o
Function Interrupt vector for the

source of the current
interrupt

7 6 5 4 3 2 1 0
Bit Symbol IVR7 IVR6 IVR5 IVR4
Read/Write R
Reset Value o | o | o | o 0 0 0 0
Function Interrupt vector for the source of the current

interrupt
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6.4.2 Interrupt Mode Control Registers

These registers control the interrupt priority level, active polarity, either level or edge sensitivity, and
DMA triggering.

31 30 29 28 27 26 25 24
IMCO Bit Symbol EIM31 EIM30 DM3 IL32 IL31 IL30
(OxFFFF_EO000) | Read/Write R/W
Reset Value o | o 0 o | o | o
Function Interrupt sensitivity DMA When DM3.= 0
00: Low level trigger Interrupt number 3 (INT2) priority
01: High level 0:Disable | level

10: Falling edge 1:Enable 88(1):1Ir11t1er:u$t disabled
o interrupt -

11: Rising edge number | When DM3 = 1

3as DMAC channel-select

D_M/-\ 000-011: 0-3

trigger | 100-111: 4-7

23 22 21 20 19 18 17 16
Bit Symbol EIM21 EIM20 DM2 IL22 1121 IL20
Read/Write R/W
Reset Value 0o, | o 0 o | o | o
Function Interrupt sensitivity DMA When DM2 =0
00: Low level trigger Interrupt number 2 (INT1) priority
01: High level 0: Disable | evel

1: Enable/ | 000: Interrupt disabled
interrupt-|-001-111: 1-7
number | When DM2 = 1
2 as DMAC channel select
DMA/ | 000-011: 0-3
trigger | 100-111: 4-7

10: Falling edge
11: Rising edge

15 14 13 12 11 10 9 8
Bit Symbol EIM11 EIM10 DM1 IL12 IL11 IL10
Read/Write R/W
Reset Value o | o 0 o | o | o
Function Interrupt sensitivity DMA When DM1 =0
00: Low level trigger Interrupt number 1 (INTO) priority
01: High level 0:Disable | level

1:Enable | 000: Interrupt disabled
interrupt | 001-111:1-7
number | When DM1 =1
1as DMAC channel select
DMA | 000-011: 0-3
trigger | 100-111: 4-7

10: Falling edge
14: Rising edge

7 6 5 4 3 2 1 0
Bit Symbol EIMO1 EIMOO DMO I1L02 ILO1 ILOO
Read/Write R/W
Reset Value o | o 0 o | o | o
Function Interrupt sensitivity DMA When DMO =0
00: Low level trigger Interrupt number 0 (Software Set)

01: Setting prohibited | 0: Disable | priority level
10: Setting prohibited | 1: Enable 000: Interrupt disabled

. . - interrupt | 001-111:1-7
11: Setting prohibited number | When DMO = 1
Must be set to 00.

Oas DMAC channel select
D_MA 000-011: 0-3
trigger 100-111: 4-7
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31 30 29 28 27 26 25 24
IMCA1 Bit Symbol EIM71 EIM70 DM7 IL72 IL71 IL70
(OXFFFF_EO004) | Read/Write R/W
Reset Value o | o 0 o | o | o
Function Must be set to 00. Must be Must be set to 000.
setto 0.
23 22 21 20 19 18 17 16
Bit Symbol EIM61 EIM60 DM6 1L62 IL61 IL60
Read/Write RW
Reset Value o | o 0 o | o | o
Function Interrupt sensitivity DMA When DM6 =0
00: Setting prohibited | trigger Interrupt number 6 (KWUP) priority
01: High level 0:Disable{ level
10: Setting prohibited || 1:Enable | 000: Interrupt disabled
11: Setting prohibited - | - INeruPt | 001-111: 1-7
Must be set o 01. pUMBT” | When DM = 1
DMA DMAC channel select
trigger | 000-011:0-3
100-111:.4-7
15 14 13 12 11 10 9 8
Bit Symbol EIM51 EIM50 DM5 IL52 IL51 IL50
Read/Write R/W
Reset Value o | o 0 o | o | o
Function Interrupt sensitivity DMA When DM5 =0
00:Low level trigger Interrupt number 5 (INT4) priority
01: High level 0:Disable | level
10: Falling edge 1:Enable | 000: Interrupt disabled
11: Rising edge interrupt | 001-111: 1-7
guarzber When DM5 = 1
DMA DMAC channel select
trigger | 000-011:0-3
100-111: 4-7
7 6 5 4 3 2 1 0
Bit Symbol EIM41 EIM40 DM4 1L42 IL41 1L40
Read/Write R/W
Reset Value o | o 0 o | o | o
Function Interrupt sensitivity DMA When DM4 =0
00: Low level trigger Interrupt number 4 (INT3) priority
01: High level 0:Disable | level
10: Falling edge 1:Enable | 000: Interrupt disabled
11: Rising edge interrupt | 001-111: 1-7
Zua’;‘ber When DM4 = 1
DMA DMAC channel select
trigger | 000-011: 0-3
100-111: 4-7
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31 30 29 28 27 26 25 24
IMC2 Bit Symbol EIMB1 EIMBO DMB ILB2 ILB1 ILBO
(OxFFFF_EO008) | Read/Write R/W
Reset Value o | o 0 o | o | o
Function Interrupt sensitivity DMA When DMB =0
00: Low level trigger Interrupt-number 11 (INT6) priority
01: High level 0:Disable | level
10: Falling edge 1:Enable | 000: Interrupt disabled
11: Rising edge interrupt | 01-111:-1-7
nUMBET | \Hen DMB = 1
11as

DMA DMAC channel select
trigger 000-011: 0-3

100-111: 4-7
23 22 21 20 19 18 17 16
Bit Symbol EIMA1 EIMAO DMA ILA2 ILA1 ILAO
Read/Write R/W
Reset Value o | (o 0 o (Lo | o
Function Interrupt sensitivity DMA When DMA =0
00: Low level trigger Interrupt number-10 (INT5) priority
01: High'level 0:Disable |level
10: Falling edge 1:Enable | 000: Interrupt disabled
11; Rising-edge interrupt | 0014117 1-7
NUMBeT’ | \When DMA = 1

10 as
DMA DMAC channel select

trigger 000-011: 0-3

100-111: 4-7
15 14 13 12 11 10 9 8
Bit Symbol EIM91 EIM90 DM9 1L92 IL91 IL90
Read/Write R/W
Reset Value = 0 o | o | o
Function Interrupt sensitivity DMA When DM9 =0
00: Setting prohibited | trigger Interrupt number 9 (INTTX6) priority

01: Setting prohibited | 0:Disable [level
10: Setting prohibited | 1:Enable | 000: Interrupt disabled

11: Rising edge interrupt { 001-111: 1-7
number

Must be set to 11. 9 as When DM9 = 1
DMA DMAC channel select
trigger | 000-011: 0-3
100-111: 4-7
7 6 5 4 3 2 1 0
Bit Symbol EIM81 EIM80 DM8 IL82 IL81 IL80
Read/Write R/W
Reset Value o | o 0 o | o | o
Function Interrupt sensitivity DMA When DM8 =0
00: Setting prohibited | trigger Interrupt number 8 (INTRX8) priority

01: Setting prohibited | 0:Disable [ level
10: Setting prohibited | 1:Enable | 000: Interrupt disabled

11: Rising edge interrupt { 001-111: 1-7
b
Must be set to 11. guarz € | When DM8 = 1
DMA DMAC channel select

trigger | 000-011:0-3
100-111: 4-7
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TOSHIBA TMP1962C10BXBG mi’.’,’;‘gm

31 30 29 28 27 26 25 24
IMC3 Bit Symbol EIMF1 EIMFO DMF ILF2 ILF1 ILFO
(OxFFFF_EOOC) | Read/Write R/W
Reset Value o | o 0 o | o | o
Function Interrupt sensitivity DMA When DMF =0
00: Low level trigger Interrupt-number 15 (INTA) priority
01: High level 0:Disable | level
10: Falling edge 1:Enable | 000: Interrupt disabled
11: Rising edge interrupt | 01-111:-1-7
number | \yhen DMF = 1
15as

DMA DMAC channel select
trigger 000-011: 0-3

100-111: 4-7
23 22 21 20 19 18 17 16
Bit Symbol EIME1 EIMEO DME ILE2 ILE1 ILEO
Read/Write R/W
Reset Value o | (o 0 o (Lo | o
Function Interrupt sensitivity DMA When DME =0
00: Low level trigger Interrupt number-15 (INT9) priority
01: High'level 0:Disable |level
10: Falling edge 1:Enable | 000: Interrupt disabled
11; Rising-edge interrupt | 0014117 1-7
nUMber’ | \When DME = 1

14 as
DMA DMAC channel select

trigger 000-011: 0-3

100-111: 4-7
15 14 13 12 11 10 9 8
Bit Symbol EIMD1 EIMDO DMD ILD2 ILD1 ILDO
Read/Write R/W
Reset Value = 0 o | o | o
Function Interrupt sensitivity DMA When DMD =0
00: Low level trigger Interrupt number 13 (INT8) priority
01: High level 0:Disable | level
10: Falling edge 1:Enable | 000: Interrupt disabled
11; Rising edge interrupt | 001-111: 1-7
nuMber | \vhen DMD = 1
13 as
DMA DMAC channel select
trigger 000-011: 0-3
100-111: 4-7
7 6 5 4 3 2 1 0
Bit Symbol EIMC1 EIMCO DMC ILC2 ILC1 ILCO
Read/Write R/W
Reset Value o | o 0 o | o | o
Function Interrupt sensitivity DMA When DMC =0
00: Low level trigger Interrupt number 12 (INT7) priority
01: High level 0:Disable |level
10: Falling edge 1:Enable | 000: Interrupt disabled
11: Rising edge interrupt 1 001-111: 1-7
number | \vhen DMC = 1
12 as
DMA DMAC channel select

trigger | 000-011:0-3
100-111: 4-7
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X
TOSHIBA TMP1962C10BXBG Ia Risc"
31 30 29 28 27 26 25 24
IMC4 Bit Symbol EIM131 EIM130 DM13 IL132 IL131 IL130
(OXFFFF_E010) | Read/Write R/W
Reset Value o | o 0 o | o | o
Function Interrupt sensitivity DMA When DM13 =0
00: Setting prohibited | trigger Interrupt-number 19 (INTTX1)
01: Setting prohibited | 0:Disable | priority level
10: Setting prohibited | 1:Enable | 000: Interrupt disabled
11: Rising edge interrupt | 01-111:-1-7
Must be set to 11. fumber | wWhen DM13 = 1
DMA DMAC channel select
trigger | 000-011: 0-3
100-111: 4-7
23 22 21 20 19 18 17 16
Bit Symbol EIM121 EIM120 DM12 IL122 IL121 IL120
Read/Write R/W
Reset Value o | (o 0 o (Lo | o
Function Interrupt sensitivity DMA When DM12=0
00: Setting pprohibited | trigger Interrupt number18 (INTRX1)
01: Setting prohibited 0:Disable | priority level
10: Setting prohibited | 1:Enable | 000 Interrupt disabled
11; Rising edge interrupt 1 001-111: 1-7
Must be setto 11. MuMoeT | When DM12 = 1
DMA DMAC channel select
trigger | 000-011:0-3
100-111: 4-7
15 14 13 12 11 10 9 8
Bit Symbol EIM111 EIM110 DM11 IL112 IL111 IL110
Read/Write R/W
Reset Value = 0 o | o | o
Function Interrupt sensitivity DMA When DM11 =0
00: Setting prohibited | trigger Interrupt number 17 (INTTXO0)
01: Setting prohibited | 0:Disable | priority level
10: Setting prohibited | 1:Enable | 000: Interrupt disabled
11: Rising edge interrupt 1 001-111: 1-7
Must be set to 11. r;;rz:er When DM11 =1
DMA DMAC channel select
trigger | 000-011:0-3
100-111: 4-7
7 6 5 4 3 2 1 0
Bit Symbol EIM101 EIM100 DM10 IL102 IL101 IL100
Read/Write R/W
Reset Value o | o 0 o | o | o
Function Interrupt sensitivity DMA When DM10 =0
00: Setting prohibited | trigger Interrupt number 16 (INTRXO)
01: Setting prohibited | 0: Disable | priority level
10: Setting prohibited | 1:Enable | 000: Interrupt disabled
11: Rising edge interrupt | 001-111: 1-7
Must be set to 11. r;gr;ger When DM10 = 1
DMA DMAC channel select
trigger | 000-011:0-3
100-111: 4-7
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TOSHIBA TMP1962C10BXBG Ia RIS
31 30 29 28 27 26 25 24
IMC5 Bit Symbol EIM171 EIM170 DM17 IL172 IL171 IL170
(OXFFFF_E014) | Read/Write R/W
Reset Value o | o 0 o | o | o
Function Interrupt sensitivity DMA When DM17 =0
00: Setting prohibited | trigger Interrupt-number 23 (INTADHP)
01: Setting prohibited | 0: Disable | priority level
10: Setting prohibited | 1:Enable | 000: Interrupt disabled
11: Rising edge interrupt 1 001-111:4-7
number _
Must be set to 11. o3gs | |Vhen DM17 =1
DMA DMAC channel select
trigger 000-011: 0-3
100-111: 4-7
23 22 21 20 19 18 17 16
Bit Symbol EIM161 EIM160 DM16 IL162 IL161 IL160
Read/Write R/W
Reset Value o | (o 0 o (Lo | o
Function Interrupt sensitivity DMA When DM16.=0
00: Setting pprohibited | trigger Interrupt number22 (INTTX2)
01: Setting prohibited’ | 0:Disable | priority level
10: Setting prohibited | 1:Enable | 000 Interrupt disabled
11; Rising edge interrupt 1 001-411:1-7
number _
Must be set to 11. 29 5 /| When DM16 =1
DMA DMAC channel select
trigger 000-011: 0-3
100-111: 4-7
15 14 13 12 11 10 9 8
Bit Symbol EIM151 EIM150 DM15 IL152 IL151 IL150
Read/Write R/W
Reset Value = 0 o | o | o
Function Interrupt sensitivity DMA When DM15 =0
00: Setting prohibited | trigger Interrupt number 21 (INTRX2)
01: Setting prohibited 0:Disable | priority level
10: Setting prohibited 1:Enable [ 000: Interrupt disabled
11: Rising edge interrupt 1 001-111: 1-7
number _
Must be set to 11. 21as | VhenDM15=1
DMA DMAC channel select
trigger 000-011: 0-3
100-111: 4-7
7 6 5 4 3 2 1 0
Bit Symbol EIM141 EIM140 DM14 IL142 IL141 IL140
Read/Write R/W
Reset Value o | o 0 o | o | o
Function Interrupt sensitivity DMA When DM14 =0
00: Setting prohibited | trigger Interrupt number 20 (INTSO) priority
01: Setting prohibited | 0:Disable [ level
10: Setting prohibited 1:Enable | 000: Interrupt disabled
11: Rising edge interrupt 1 001-111: 1-7
b
Must be set to 11. ggrzser When DM14 = 1
DMA DMAC channel select
trigger | 000-011:0-3
100-111: 4-7
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TOSHIBA TMP1962C10BXBG Ia RIS
31 30 29 28 27 26 25 24
IMC6 Bit Symbol EIM1B1 EIM1BO DM1B IL1B2 IL1B1 IL1BO
(OXFFFF_E018) | Read/Write R/W
Reset Value o | o 0 o | o | o
Function Interrupt sensitivity DMA When DM1B =0
00: Setting prohibited | trigger Interrupt-number 27 (INTTAG2)
01: Sett|ng prohibited 0: Disable priority level
10: Setting prohibited 1:Enable | 000: Interrupt disabled
11: Rising edge interrupt 1 001-111:4-7
number _
Must be set to 11. o7as | |Vhen DM1B =1
DMA DMAC channel select
trigger 000-011: 0-3
100-111: 4-7
23 22 21 20 19 18 17 16
Bit Symbol EIM1A1 EIM1A0 DM1A IL1A2 IL1A1 IL1A0
Read/Write R/W
Reset Value o | (o 0 o (Lo | o
Function Interrupt sensitivity DMA When DM1A=0
00: Setting pprohibited | trigger Interrupt number26 (INTTAG1)
01: Setting prohibited’ | 0:Disable | priority level
10: Setting prohibited | 1:Enable | 000 Interrupt disabled
11; Rising edge interrupt 1 001-411:1-7
number _
Must be set to 11. 26 a3 When DM1A = 1
DMA DMAC channel select
trigger 000-011: 0-3
100-111: 4-7
15 14 13 12 11 10 9 8
Bit Symbol EIM191 EIM190 DM19 IL192 IL191 IL190
Read/Write R/W
Reset Value = 0 o | o | o
Function Interrupt sensitivity DMA When DM19 =0
00: Setting prohibited | trigger Interrupt number 25 (INTTAGO)
01: Setting prohibited 0:Disable | priority level
10: Setting prohibited 1:Enable [ 000: Interrupt disabled
11: Rising edge interrupt 1 001-111: 1-7
number _
Must be set to 11. 25 as When DM19 = 1
DMA DMAC channel select
trigger 000-011: 0-3
100-111: 4-7
7 6 5 4 3 2 1 0
Bit Symbol EIM181 EIM180 DM18 IL182 1L181 IL180
Read/Write R/W
Reset Value o | o 0 o | o | o
Function Interrupt sensitivity DMA When DM18 =0
00: Setting prohibited | trigger Interrupt number 24 (INTADM)
01: Setting prohibited 0:Disable | priority level
10: Setting prohibited 1:Enable | 000: Interrupt disabled
11: Rising edge interrupt 1 001-111: 1-7
b
Must be set to 11. gzrzser When DM18 = 1
DMA DMAC channel select
trigger | 000-011:0-3
100-111: 4-7
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TOSHIBA TMP1962C10BXBG mi’.’,’;‘gm

31 30 29 28 27 26 25 24
IMC7 Bit Symbol EIM1F1 | EIM1FO DM1F IL1F2 IL1F1 IL1FO
(OXFFFF_E01C) | Read/Write R/W
Reset Value o | o 0 o | o | o
Function Interrupt sensitivity DMA When DM1F =0
00: Setting prohibited | trigger Interrupt-number 31 (INTRX3)

01: Setting prohibited 0:Disable | priority level

10: Setting prohibited | 1:Enable | 000: Interrupt disabled
11: Rising edge interrupt 1 001-111:4-7

Must be set to 11. gl:rz:er When DM1F = 1

DMA DMAC channel select

trigger 000-011: 0-3

100-111: 4-7
23 22 21 20 19 18 17 16
Bit Symbol EIM1E1 EIM1EO DM1E IL1E2 IL1E1 IL1EO
Read/Write R/W
Reset Value o | (o 0 o (Lo | o
Function Interrupt sensitivity DMA When DM1E=0
00: Setting pprohibited | trigger Interrupt number-30 (INTTB1)

01: Setting prohibited” | 0: Disable | priotity level

10: Setting prohibited | 1:Enable | 000 Interrupt disabled
11; Rising-edge interrupt | 001-411: 1-7

Must be set to 11. ggrgger When DM1E =1

DMA DMAC channel select

trigger 000-011: 0-3

100-111: 4-7
15 14 13 12 11 10 9 8
Bit Symbol EIM1D1 EIM1DO DM1D IL1D2 IL1D1 IL1D0
Read/Write R/W
Reset Value = 0 o | o | o
Function Interrupt sensitivity DMA When DM1D =0
00: Setting prohibited | trigger Interrupt number 29 (INTTBO)

01: Setting prohibited | 0:Disable | priority level
10: Setting prohibited | 1:Enable | 000: Interrupt disabled

11: Rising edge interrupt { 001-111: 1-7
number _
Must be set to 11. When DM1D =1

29 as
DMA DMAC channel select
trigger 000-011: 0-3
100-111: 4-7
7 6 5 4 3 2 1 0
Bit Symbol EIM1CA1 EIM1CO DM1C IL1C2 IL1C1 IL1CO
Read/Write R/W
Reset Value o | o 0 o | o | o
Function Must be set to 00. Must be Must be set to 000.

setto 0.
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TOSHIBA TMP1962C10BXBG Ia Risc"
31 30 29 28 27 26 25 24
IMC8 Bit Symbol EIM231 EIM230 DM23 IL232 1L231 IL230
(OXFFFF_E020) | Read/Write R/W
Reset Value o | o 0 o | o | o
Function Interrupt sensitivity DMA When DM23 =0
00: Setting prohibited | trigger Interrupt-number 35 (INTRX5)
01: Setting prohibited | 0: Disable | priority level
10: Setting prohibited | 1:Enable | 000: Interrupt disabled
11: Rising edge interrupt 1 001-111:1-7
Must be set o 11. PumDer | when DM23 = 1
DMA DMAC channel select
trigger | 000-011: 0-3
100-111: 4-7
23 22 21 20 19 18 17 16
Bit Symbol EIM221 EIM220 DM22 IL222 1L221 IL220
Read/Write R/W
Reset Value o | (o 0 o (Lo | o
Function Interrupt sensitivity DMA When DM22=0
00: Setting pprohibited | trigger Interrupt number-34 (INTTX4)
01: Setting prohibited 0:Disable | priority level
10: Setting prohibited 1:Enable | 000: Interrupt disabled
11; Rising edge interrupt 1 001-111: 1-7
Must be setto 11. Dam2er | When DM22 = 1
DMA DMAC channel select
trigger | 000-011:0-3
100-111: 4-7
15 14 13 12 11 10 9 8
Bit Symbol EIM211 EIM210 DM21 IL212 IL211 IL210
Read/Write R/W
Reset Value = 0 o | o | o
Function Interrupt sensitivity DMA When DM21 =0
00: Setting prohibited | trigger Interrupt number 33 (INTRX4)
01: Setting prohibited 0:Disable | priority level
10: Setting prohibited 1:Enable [ 000: Interrupt disabled
11: Rising edge interrupt 1 001-111: 1-7
Must be set to 11. g;rz:er When DM21 = 1
DMA DMAC channel select
trigger | 000-011:0-3
100-111: 4-7
7 6 5 4 3 2 1 0
Bit Symbol EIM201 EIM200 DM20 IL202 1L201 IL200
Read/Write R/W
Reset Value o | o 0 o | o | o
Function Interrupt sensitivity DMA When DM20 = 0
00: Setting prohibited | trigger Interrupt number 32 (INTTX3)
01: Setting prohibited | 0: Disable | priority level
10: Setting prohibited | 1:Enable | 000: Interrupt disabled
11: Rising edge interrupt | 001-111: 1-7
Must be set to 11. g;rzger When DM20 = 1
DMA DMAC channel select
trigger | 000-011:0-3
100-111: 4-7
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TOSHIBA TMP1962C10BXBG Iﬁ Risc"

31 30 29 28 27 26 25 24
IMC9 Bit Symbol EIM271 EIM270 DM27 IL272 1L271 IL270
(OXFFFF_EO024) | Read/Write R/W
Reset Value o | o 0 o | o | o
Function Must be set to 00. Must be Must be set to 000.
setto 0.
23 22 21 20 19 18 17 16
Bit Symbol EIM261 EIM260 DM26 IL262 1L261 IL260
Read/Write R/W.
Reset Value o | o 0 o | o | o
Function Must be set to 00. Must be Must be set to 000.
setto 0.
15 14 13 12 11 10 9 8
Bit Symbol EIM251 EIM250 DM25 IL252 1L251 IL250
Read/Write R/W
Reset Value o | (o 0 o/ .o | o
Function Must be set to 00: Must be Must be set to 000.
setto 0.
7 6 5 4 3 2 1 0
Bit Symbol EIM241 EIM240 DM24 1L242 1L241 IL240
Read/Write R/W
Reset Value o | o 0 o | o | o
Function Interrupt sensitivity DMA When DM24 =0
00:-Setting prohibited | trigger Interrupt number 36 (INTTX5)
01: Setting prohibited 0:Disable | priority level
10: Setting prohibited [1:Enable | 000: Interrupt disabled
1: Rising edge nterrupt | 001-111: 1-7
Must be set to 11. PamPer | When DM24 = 1
DMA DMAC channel select
trigger | 000-011:0-3
100-111: 4-7

TMP1962-57 2006-02-21



X
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31 30 29 28 27 26 25 24
IMCA Bit Symbol EIM2B1 EIM2B0 DM2B IL2B2 IL2B1 IL2BO
(OXFFFF_E028) | Read/Write R/W
Reset Value o | o 0 o | o | o
Function Interrupt sensitivity DMA When DM2B =0
00: Setting prohibited | trigger Interrupt-number 43 (INTCMPO)
01: Setting prohibited | 0: Disable | priority level
10: Setting prohibited | 1:Enable | 000: Interrupt disabled
11: Rising edge interrupt 1 001-111:1-7
number _
Must be set to 11. 43as . |Vhen DM2B =1
DMA DMAC channel select
trigger 000-011: 0-3
100-111: 4-7
23 22 21 20 19 18 17 16
Bit Symbol EIM2A1 EIM2A0 DM2A IL2A2 IL2A1 IL2A0
Read/Write R/W
Reset Value o | (o 0 o (Lo | o
Function Must be set to-00. Must be Must be set to-000.
setto 0.
15 14 13 12 11 10 9 8
Bit Symbol EIM291 EIM290 DM29 1L292 1L291 IL290
Read/Write R/W
Reset Value o | o 0 o | o | o
Function Interrupt sensitivity DMA When DM29 =0
00: Setting prohibited | trigger, Interrupt number 41 (INTCAPG1)
01: Setting prohibited-. |-0: Disable | priority level
10: Setting prohibited | 1:Enable | 000: Interrupt disabled
11: Rising edge interrupt | 001-111: 1-7
number -
Must be set to 11. 41 as When DM29 = 1
DMA DMAC channel select
trigger | 000-011:0-3
100-111: 4-7
7 6 5 4 3 2 1 0
Bit Symbol EIM281 EIM280 DM28 IL282 1L281 IL280
Read/Write R/W
Reset Value o | o 0 o | o | o
Function Interrupt sensitivity DMA When DM28 =0
00: Setting prohibited | trigger Interrupt number 40 (INTCAPGO)
01: Setting prohibited | 0:Disable | priority level
10: Setting prohibited | 1:Enable | 000: Interrupt disabled
11: Rising edge interrupt | 001-111: 1-7
number -
Must be set to 11. 40 as When DM28 = 1
DMA DMAC channel select
trigger | 000-011:0-3
100-111: 4-7
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31 30 29 28 27 26 25 24
IMCB Bit Symbol EIM2F1 EIM2FO0 DM2F IL2F2 IL2F1 IL2FO
(OXFFFF_E02C) | Read/Write R/W
Reset Value o | o 0 o | o | o
Function Interrupt sensitivity DMA When DM2F =0
00: Setting prohibited | trigger Intefrupt-number 47 (INTCMP4)
01: Setting prohibited 0:Disable | priority level
10: Setting prohibited 1:Enable |.000: Interrupt disabled
11: Rising edge interrupt 001-111: 1-7
number _
Must be set to 11. 47a5 | When DM2F =1
DMA DMAC channel select
trigger 000-011: 0-3
100-111: 4-7
23 22 21 20 19 18 17 16
Bit Symbol EIM2E1 EIM2EO DM2E IL2E2 IL2E1 IL2EO
Read/Write R/W
Reset Value o | o 0 o .| o, | o
Function Interrupt sensitivity DMA When DM2E =0
00: Setting prohibited | trigger Interrupt number 46 (INTCMP3)
01: Setting prohibited 0:Disable | priority level
10: Setting prohibited 1:Enable | 000: Interrupt disabled
11: Rising edge interrupt 1 001-111: 1-7
number -
Must be set.to 11. 46 as When DM2E = 1
DMA DMAC channel select
trigger | 000-011: 0-3
100-111: 4-7
15 14 13 12 11 10 9 8
Bit Symbol EIM2D1 EIM2D0 DM2D IL2D2 IL2D1 IL2D0
Read/Write R/W
Reset Value o [ o 0 o | o | o
Function Interrupt sensitivity DMA When DM2D =0
00: Setting prohibited | trigger Interrupt number 45 (INTCMP2)
01: Setting prohibited | 0:Disable | priority level
10: Setting prohibited | 1:Enable | 000: Interrupt disabled
11: Rising edge interrupt | 001-111: 1-7
number -
Must be set to 11. 45 as When DM2D = 1
DMA DMAC channel select
trigger | 000-011:0-3
100-111: 4-7
7 6 5 4 3 2 1 0
Bit Symbol EIM2C1 EIM2CO DM2C IL2C2 IL2CA1 IL2CO
Read/Write R/W
Reset Value o | o 0 o | o | o
Function Interrupt sensitivity DMA When DM2C =0
00: Setting prohibited | trigger Interrupt number 44 (INTCMP1)
01: Setting prohibited | 0:Disable | priority level
10: Setting prohibited | 1:Enable | 000: Interrupt disabled
11: Rising edge interrupt  001-111: 1-7
number -
Must be set to 11. 44 as When DM2C = 1
DMA DMAC channel select
trigger | 000-011:0-3
100-111: 4-7
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TOSHIBA TMP1962C10BXBG Ia RIS
31 30 29 28 27 26 25 24
IMCC Bit Symbol EIM331 EIM330 DM33 IL332 IL331 IL330
(OXFFFF_E030) | Read/Write R/W
Reset Value o | o 0 o | o | o
Function Interrupt sensitivity DMA When DM33 =0
00: Setting prohibited | trigger Intefrupt-number 51 (INTCMP6)
01: Setting prohibited 0:Disable | priority level
10: Setting prohibited 1:Enable |.000: Interrupt disabled
11: Rising edge interrupt 001-111: 1-7
Must be set to 11. Qumber. | When DM33 = 1
DMA DMAC channel select
trigger 000-011: 0-3
100-111: 4-7
23 22 21 20 19 18 17 16
Bit Symbol EIM321 EIM320 DM32 IL322 11321 IL320
Read/Write R/W
Reset Value o | o 0 o .| o, | o
Function Interrupt sensitivity DMA When DM32 = 0
00: Setting prohibited | trigger Interrupt number 50 (INTTB3)
01: High level 0:Disable | priority level
10: Setting prohibited 1:Enable | 000: Interrupt disabled
11: Rising edge interrupt 1 001-111: 1-7
ber
Must be setto 01 when ggrgse When DM32 = 1
used for STOP DMA DMAC channel select
wake-up signaling; trigger | 000-011: 0-3
otherwise, must be set 100-111: 4-7
to\11.
15 14 13 12 1" 10 9 8
Bit Symbol EIM311 EIM310 DM31 IL312 IL311 IL310
Read/Write R/W
Reset Value o | o0 0 o | o | o
Function Interrupt sensitivity DMA When DM31 =0
00: Setting prohibited | trigger Interrupt number 49 (INTTB2)
01: Highdevel 0:Disable | priority level
10: Setting prohibited | 1:Enable | 000: Interrupt disabled
11: Rising’edge interrupt | 001-111: 1-7
number -
Must be setto 01 when | 4o o When DM31 = 1
used. for STOP DMA DMAC channel select
wake-up signaling; trigger | 000-011:0-3
otherwise, must be set 100-111: 4-7
to 11.
7 6 5 4 3 2 1 0
Bit Symbol EIM301 EIM300 DM30 IL302 1L301 IL300
Read/Write R/W
Reset Value o | o 0 o | o | o
Function Interrupt sensitivity DMA When DM30 =0
00: Setting prohibited | trigger Interrupt number 48 (INTCMP5)
01: Setting prohibited | 0:Disable | priority level
10: Setting prohibited | 1:Enable | 000: Interrupt disabled
11: Rising edge interrupt  001-111: 1-7
Must be set to 11. Zgrz:er When DM30 = 1
DMA DMAC channel select
trigger | 000-011:0-3
100-111: 4-7
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TOSHIBA TMP1962C10BXBG Ia Risc"
31 30 29 28 27 26 25 24
IMCD Bit Symbol EIM371 EIM370 DM37 IL372 IL371 IL370
(OXFFFF_E034) | Read/Write R/W
Reset Value o | o 0 o | o | o
Function Interrupt sensitivity DMA When DM37 =0
00: Setting prohibited | trigger Interrupt number 55 (INTDMA1)
01: Setting prohibited | 0: Disable | priority level
10: Falling edge 1:Enable | 000: Interrupt disabled
11: Rising edge interrupt | 001-141: 157
Must be set to 10. QumPer | When DM37 = 1
DMA DMAC channel select
trigger. |.000-011: 0-3
100-111: 4-7
23 22 21 20 19 18 17 16
Bit Symbol EIM361 EIM360 DM36 IL362 1361 IL360
Read/Write R/W
Reset Value o | o 0 o | o | o
Function Interrupt sensitivity DMA When DM36,= 0
00: Setting prohibited—{ trigger Interrupt number’54 (INTDMADO)
01: Setting prohibited 0:Disable | priority level
10: Falling edge 1:Enable [000: Interrupt disabled
11: Rising edge interrupt | 001-111:1-7
Must be set to 10. gzrr;:er When DM36 = 1
DMA DMAC channel select
trigger < | 000-011: 0-3
100-111: 4-7
15 14 13 12 11 10 9 8
Bit Symbol EIM351 EIM350 DM35 IL352 IL351 IL350
Read/Write R/W
Reset Value o | o 0 o | o | o
Function Must be set to 00. Must be Must be set to 000.
setto 0.
7 6 5 4 3 2 1 0
Bit Symbol EIM341 EIM340 DM34 IL342 1L341 IL340
Read/Write R/W
Reset Value o | o 0 o | o | o
Function Interrupt sensitivity DMA When DM34 =0
00: Setting prohibited | trigger Interrupt number 52 (INTCMP7)
01: Setting prohibited | 0:Disable | priority level
10: Setting prohibited | 1:Enable | 000: Interrupt disabled
11: Rising edge interrupt | 001-111: 1-7
Must be set to 11. ggrzts)er When DM34 = 1
DMA DMAC channel select
trigger | 000-011:0-3
100-111: 4-7
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TOSHIBA TMP1962C10BXBG Ia Risc"
31 30 29 28 27 26 25 24
IMCE Bit Symbol EIM3B1 EIM3B0O DM3B IL3B2 IL3B1 IL3BO
(OXFFFF_E038) | Read/Write R/W
Reset Value o | o 0 o | o | o
Function Interrupt sensitivity DMA When DM3B =0
00: Setting prohibited | trigger Interrupt number 59 (INTAD) priority
01: Setting prohibited | 0:Disable | level
10: Setting prohibited 1:Enable | 000: Interrupt disabled
11: Rising edge interrupt | 001-141: 157
number _
Must be set to 11. 59as /| unen DM3B =1
DMA DMAC channel select
trigger. |.000-011: 0-3
100-111: 4-7
23 22 21 20 19 18 17 16
Bit Symbol EIM3A1 EIM3A0 DM3A IL3A2 IL3A1 IL3A0
Read/Write R/W
Reset Value o | o 0 o | o | o
Function Interrupt sensitivity DMA When DM3A = 0
00: Setting prohibited—{ trigger Interrupt number58 (INTRTC)
01: High level 0:Disable | priority level
10: Setting prohibited’ | 1:Enable |000: Interrupt disabled
11: Setting prohibited in”lfnrggt 001-111:1-7
Must be set to 01. 58 as | V/nenDM3A =1
DMA DMAC channel select
trigger < | 000-011: 0-3
100-111: 4-7
15 14 13 12 11 10 9 8
Bit Symbol EIM391 EIM390 DM39 IL392 1IL391 IL390
Read/Write R/W
Reset Value o | o 0 o | o | o
Function Interrupt sensitivity DMA When DM39 = 0
00: Setting-prohibited | trigger Interrupt number 57 (INTDMA3)
01: Setting prohibited | 0:Disable | priority level
10: Falling edge 1:Enable | 000: Interrupt disabled
11: Setting prohibited 'n”:‘fnrggt 001-111:1-7
Must be setto 10. 57 as When DM39 = 1
DMA DMAC channel select
trigger | 000-011:0-3
100-111: 4-7
7 6 5 4 3 2 1 0
Bit Symbol EIM381 EIM380 DM38 IL382 1L381 IL380
Read/Write R/W
Reset Value o | o 0 o | o | o
Function Interrupt sensitivity DMA When DM38 = 0
00: Setting prohibited | trigger Interrupt number 56 (INTDMA2)
01: Setting prohibited | 0: Disable | priority level
10: Falling edge 1:Enable | 000: Interrupt disabled
11: Setting prohibited | MeMUPt {001-111: 1-7
Must be set to 10. ggrzger When DM38 = 1
DMA DMAC channel select
trigger | 000-011:0-3
100-111: 4-7
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TOSHIBA TMP1962C10BXBG Ia RIS
31 30 29 28 27 26 25 24
IMCF Bit Symbol EIM3F1 EIM3FO0 DM3F IL3F2 IL3F1 IL3FO
(OXFFFF_EO03C) | Read/Write R/W
Reset Value o | o 0 o | o | o
Function Interrupt sensitivity DMA When DM3F =0
00: Setting prohibited | trigger Interrupt. number 63 (INTDMA?7)
01: Setting prohibited | 0: Disable | Priority level
10: Falling edge 1:Enable gg?:::tfn;u?t disabled
. . . interrupt SN
I1VI1. Szttlng prot;l(l))lted number | When DM3F = 1
ust be set to 10. 63as DMAC channel select
DMA " 1000-011: 0-3
trigger 1100-111: 4-7
23 22 21 20 19 18 17 16
Bit Symbol EIM3E1 EIM3EO DM3E IL3E2 IL3E1 IL3EO
Read/Write R/W
Reset Value o | o 0 o 1. e, | o
Function Interrupt sensitivity DMA When DM3E = 0
00: Setting prohibited__|trigger Interrupt number 62 (INTDMAG)
01: Setting prohibited. | 0: Disable | Priority level
10: Falling edge 1:Enable 88?:1Ir11t1er:u$t disabled
) . _ interrupt -
|1V|1' Sittmg prof;l(l))uted number-| When-DM3E = 1
YSLRBSEMQIO0. 62 as DMAC channel select
D_MA 000-011: 0-3
trigger.1100-111: 4-7
15 14 13 12 11 10 9 8
Bit Symbol EIM3D1 EIM3D0 DM3D IL3D2 IL3D1 IL3DO
Read/Write R/W
Reset Value o | ‘o 0 o | o | o
Function Interrupt sensitivity DMA When DM3D =0
00: Setting prohibited. | trigger Interrupt number 61 (INTDMADS)
01: Setting prohibited | 0: Disable | priority level
10: Falling edge 1:Enable 88(1):1Ir11t1er:u;7)t disabled
) . " interrupt -
11: Setting prohibited number | When DM3D = 1
Mis{ be-setio™0. 61 as DMAC channel select
D_MA 000-011: 0-3
trigger | 100-111: 4-7
7 6 5 4 3 2 1 0
Bit Symbol EIM3C1 EIM3CO0 DM3C IL3C2 IL3C1 IL3CO
Read/Write R/W
Reset Value o | o 0 o | o | o
Function Interrupt sensitivity DMA When DM3C =0
00: Setting prohibited trigger Interrupt number 60 (INTDMA4)
01: Setting prohibited | 0: Disable | priority level
10: Falling edge 1:Enable 88(1):1Ir11t1er:u;7)t disabled
) . - interrupt -
,1\/'1' Sitt'ng pro:':;'ted number | When DM3C = 1
ust be set to 10. 60 as DMAC channel select
D_MA 000-011: 0-3
trigger | 100-111: 4-7

Note 1: Interrupt sensitivity must be programmed when interrupts are enabled.

Note 2 When an interrupt is used to trigger a DMAC channel, that DMAC channel must be put in Ready state after the
programming of the INTC.
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6.4.3 Interrupt Request Clear Register

Loading the EICLR[5:0] field of this register with the IVR[9:4] value of the IVR causes the
corresponding interrupt to be cleared.

31 30 29 28 27 26 25 24

INTCLR Bit Symbol
(OxFFFF_E060) | Read/Write
Reset Value

Function

23 22 21 20 19 18 17 16

Bit Symbol
Read/Write
Reset Value

Function

15 14 13 12 11 10 9 8

Bit Symbol
Read/Write
Reset Value

Function

7 6 5 4 3 2 1 0
Bit Symbol EICLR5 EICLR4 EICLR3 EICLR2 EICLR1 EICLRO
Read/Write w

Reset Value — | — | — | — | — | —

Function IVRL[9:4) value foran’interrupt to be cleared

Note 1: An interrupt request must not be cleared before the TX19 core processor reads the IVR value.
Note 2: Follow the steps below to disable a particular interrupt with the Interrupt Controller (INTC).

1. Globally disable the acceptance of interrupts by the core processor by clearing the IEc bit of the Status
register.

2. Disable the desired interrupt with the INTC by clearing the ILx[2:0] field of the IMCxx register.
3. Execute the SYNC instruction.
4. Enable the acceptance of interrupts by the core processor by setting the IEc bit of the Status register.

Example:
mtcO  rQ, r31 ; _DI();
sb ro, IMC**; IMC** =0
sync ;. _SYNC (),
mtc0  $sp, r31 ; _EI();
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6.4.4 INTCG Registers (STOP Wake-up Signaling)
STOP Wake-up Signaling
31 30 29 28 27 26 25 24
IMCGAO Bit Symbol EMCG31 | EMCG30 INT3EN
(OXFFFF_EE10) | Read/Write R/W R/W
Reset Value 1 | 0 0
Function INT3 standby wake-up INT3 for
interrupt sensitivity standby
00: Low level V\{ake-yp
01: High level S'gn?“ng
10: Falling edge 0: Disable
11: Rising edge 1: Enable
23 22 21 20 19 18 17 16
Bit Symbol EMCG21 | EMCG20 INT2EN
Read/Write R/W R/W
Reset Value 1 | 0 0
Function INT2 standby wake-up INT2 for
interrupt sensitivity standby
00: Low level \A{ake-yp
01: High level S'gn_a"ng
10y Falling edge 0: Disable
11: Rising edge 1: Enable
15 14 13 12 11 10 9 8
Bit Symbol EMCG11 | EMCG10 INT1EN
Read/Write R/wW R/wW
Reset Value 1 | 0 0
Function INT1 standby wake-up INT1 for
interrupt sensitivity standby
00: Low level V\{ake-yp
01: High level S'gn_a"ng
10: Falling edge 0: Disable
11: Rising edge 1: Enable
7 6 5 4 3 2 1 0
Bit Symbol EMCGO01- | EMCGO00 INTOEN
Read/Write R/wW R/W
Reset Value 1 | 0 0
Function INTO standby wake-up INTO for
interrupt sensitivity standby
00: Low level w_ake-yp
01: High level S'gn?"ng
10: Falling edge 0: Disable
11: Rising edge 1: Enable
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31 30 29 28 27 26 25 24
IMCGBO Bit Symbol
(OXFFFF_EE14) | Read/Write R/W R/W
Reset Value 1 | 1 0
Function Must be
set to 0.
23 22 21 20 19 18 17 16
Bit Symbol
Read/Write R/W R/W
Reset Value 1 | 0 0
Function Must be
set to 0.
15 14 13 12 1 10 9 8
Bit Symbol EMCG51 | EMCG50 KWUPEN
Read/Write R/W R/W
Reset Value 0 | 1 0
Function KWUP standby KWUP for
wake-up interrupt standby
sensitivity wake-up
00: Setting prohibited signaling
01: High'level 0: Disable
10: Setting prohibited 1: Enable
11: Setting prohibited
Must be set to 01.
7 6 5 4 3 2 1 0
Bit Symbol EMCG41 | EMCG40 INT4EN
Read/Write R/W R/W
Reset Value 1 | 0 0
Function INT4 standby wake-up INT4 for
interrupt sensitivity standby
00: Low level wake-up
01: High-level signaling
10: Falling/edge 0: Disable
11+ Rising edge 1: Enable
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31 30 29 28 27 26 25 24
IMCGCO Bit Symbol EMCGB1 | EMCGBO INT6EN
(OXFFFF_EE18) | Read/Write R/W R/W
Reset Value 1 | 0 0
Function INT6 standby wake-up INT6 for
interrupt sensitivity standby
00: Low level wake-up
01: High level signaling
10: Falling edge 0: Disable
11: Rising edge 1: Enable
23 22 21 20 19 18 17 16
Bit Symbol EMCGA1 | EMCGAO INTSEN
Read/Write R/W R/W
Reset Value 1 | 0 0
Function INT5 standby wake-up INT5 for
interrupt sensitivity standby
00: Low level wake-up
01: High level signaling
10: Falling edge 0: Disable
11: Rising edge 1: Enable
15 14 13 12 11 10 9 8
Bit Symbol
Read/Write RAV R/W
Reset Value 1 | 1 0
Function Must be
set to 0.
7 6 5 4 3 2 1 0
Bit Symbol
Read/Write R/W R/W
Reset Value 1 | 1 0
Function Must be
set to 0.
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31 30 29 28 27 26 25 24
IMCGDO Bit Symbol EMCGF1 | EMCGFO INTAEN
(OXFFFF_EE1C) | Read/Write R/W R/W
Reset Value 1 | 0 0
Function INTA standby wake-up INTA for
interrupt sensitivity standby
00: Low level V\{ake-yp
01: High level signaling
10: Falling edge 0: Disable
11: Rising edge 1: Enable
23 22 21 20 19 18 17 16
Bit Symbol EMCGE1 | EMCGEO INT9EN
Read/Write R/W R/wW
Reset Value 1 | 0 0
Function INT9 standby wake-up INTO for
interrupt sensitivity standby
00: Low level w_ake-yp
01: High level signaling
10: Falling edge 0: Disable
11: Rising edge 1: Enable
15 14 13 12 11 10 9 8
Bit Symbol EMCGD1 | EMCGDO INTS8EN
Read/Write RAV R/W
Reset Value 1 | 0 0
Function INT8 standby wake-up INTS for
interrupt sensitivity standby
00: Low level wake-up
01: High level signaling
10: Falling edge 0: Disable
11: Rising edge 1: Enable
7 6 5 4 3 2 1 0
Bit Symbol EMCGC1 | EMCGCO INT7EN
Read/Write R/W R/W
Reset Value 1 | 0 0
Function INT7 standby wake-up INT7 for
interrupt sensitivity standby
00: Low level V\{ake-yp
01:High level signaling
10: Falling edge 0: Disable
11: Rising edge 1: Enable
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Note 1:
Note 2:

Note 3:
Note 4:

Note 5:

Interrupt sensitivity must be programmed when interrupts are enabled for STOP wake-up signaling.
Follow the steps below to use an interrupt.

1. Enable the corresponding pin as an interrupt source if it is also used as a general-purpose port pin or has

other functions.

2. Specify the interrupt sensitivity during initialization.

3. Clear any corresponding interrupt request.

4. Enable the interrupt source.
The interrupt sensitivity and other settings must be programmed when the interruptis disabled.
The TMP1962 supports the use of 15 interrupt sources for STOP wake-up signaling:“INTO-INTA, INTRTC,
INTTB2/INTTB3 and KWUPO-KWUPD. For INTO-INTA, the CG block controls whether.these interrupt sources are
enabled as wake-up signal sources and defines the interrupt sensitivity. For KWUPO-KWUPD, the CG block
controls whether these interrupt sources are enabled as wake-up ‘signal sources while the KWUPSTXx defines
the interrupt sensitivity. For the above 15 interrupt sources, the interrupt sensitivity field in the INTC has no
effect, but it must be set to "high-level."

Example: Enabling the INTO interrupt

IMCGAO<EMCGO01:00> = “10" CG block

IMCGAO<INTOEN> = “1” (Configure INTO as falling-edge triggered)

IMCOL<EIM11:10> = “01" } INTC block (Configure INTO'as high-level sensitive and set INTO
IMCOL<IL12:10> = “101” priority level to.5)

Interrupts other than those used for STOP wake-up signaling/are/programmed in the INTC block.

When INTO-INTA are used as general-purpose interrupts, the INTC defines the-interrupt sensitivity; the CG need
not be programmed. When KWUPO-KWUPD are used-as-general-purpose interrupts, the KWUPSTn register
defines the interrupt sensitivity; the CG need not be programmed, but the interrupt sensitivity field in the INTC
must be set to "high-level." INTRTC requires settings-in both the CG and INTC even when it is used as a
general-purpose interrupt.

Interrupts other than those used for STOP wake-up signaling are programmed in'the INTC block.
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31 30 29 28 27 26 25 24
EICRCG Bit Symbol
(OXFFFF_EE20) | Read/Write
Reset Value
Function
23 22 21 20
Bit Symbol
Read/Write
Reset Value
Function
15 14 13 12
Bit Symbol
Read/Write
Reset Value
Function
7 6 5 4 3 2 0
Bit Symbol ICRCG3 ICRCG2 | ICRCG1 ICRCGO
Read/Write W
Reset Value — | — | — | —
Function Clear the corresponding interrupt request.
0000 INTO” ~0101: KWUP  1010: INT5
0001:INT1 . 0110: reserved 1011: INT6
0010: INT2— 0111: reserved 1100: INT7
0011:INT3  1000: reserved 1101: INT8
0100:INT4  1001: reserved 1110: INT9
1111: INTA

Note 6: To clear interrupts used for STOP-wake-up signaling, program the following registers:
1. For KWUP, program the KWUPCLR.

2. For INTO-INTA, INTTB2, INTTBS3, and INTRTC, program both the EICRCG register in the CG block, shown
above, and the INTCLR register in the INTC block.

3. For other interrupt-sources, program the INTCRL register in the INTC block.
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7. 1/O Ports

7.1 Port 0 (P00 - P0O7)

Eight Port 0 pins can be individually programmed to function as discrete general-purpose 1/O pins, the
D[0:7] bits of the data bus, or the AD[0:7] bits of the address/data bus. The POCR register controls the direction
of the Port 0 pins. Upon reset, the POCR register bits are cleared, configuring all-Port. 0 pins as inputs.

During external memory accesses, Port 0 pins are automatically configured-as D[0:7] or AD[0:7], with the
POCR register bits all cleared.

If the BUSMD pin (Port J1) is driven low upon reset, Separate Bus mode-is selected (D[0:7]). If the BUSMD
pin is driven high upon reset, Multiplexed Bus mode is selected (AD[0:7]):

Reset
Direction Control
(bitwise)
STOP
DRIVE
POCR Write (
3 A Port 0
g Output Latch > POO - PO7
3 Output Buffer (DO - D7)
= (ADO - AD7)
: I
g
c PO Write
AL@— .
tﬁ
A

PO Read

Figure 7.1 Port 0 (P00 - P0O7)

Note: The above diagram does not depict the address/data bus function.
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TOSHIBA
Port 0 Register
7 6 5 4 3 2 1 0
PO Bit Symbol P07 P06 P05 P04 P03 P02 PO1 P00
(OXFFFF_F003) | Read/Write RIW
Reset Value Input mode (The output latch is cleared to.0.)
Port 0 Control Register
7 6 5 4 3 2 1 0
POCR Bit Symbol PO7C PO6C PO5C P0o4C PO3C P02C pPO1C PooC
(OXxFFFF_FO001) | Read/Write w
Reset Value o | o | o | o | o oo | o | o
Function 0:In, 1:Out

(Functions as D7-D0 or AD7-ADO during external-memory accesses, with all-bits cleared.)

Figure 7.2 Port 0 Registers
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7.2 Port1 (P10 - P17)

Eight Port 1 pins can be individually programmed to function as discrete general-purpose 1/O pins, the
D[8:15] bits of the data bus, the AD[8:15] bits of the address/data bus, or the A[8:15] bits of the address bus.
The P1CR and P1FC registers select the direction and function of the Port 1 pins. Upon reset, the output latch
(P1) bits are cleared to all 0s, and the P1CR and P1FC register bits are cleared to all 0s, configuring all Port 1
pins as input port pins. For external memory accesses, Port 1 pins must be configured as the address bus or
address/data bus through the programming of the PLCR and P1FC.

If the BUSMD pin (Port J1) is driven low upon reset, Separate Bus mode‘is selected (D[8:15]). If the
BUSMD pin is driven high upon reset, Multiplexed Bus mode is selected (AD[8:15] or A[8:15]).

Reset

M\

Direction Control
(bitwise)

!

P1CR Write
Function Control
(bitwise)

I

P1FC Write

4@ STOP
DRIVE

Internal Data Bus

Port 1
[ P10 - P17
(D8 - D15)
(AD8 - AD15/A8 - A15)

Output Latch

I

T sl
s |
—

Output Buffer

P1 Read

Figure 7.3 Port1 (P10 - P17)

Note: The above diagram does not depict the address/data bus function.

TMP1962-73 2006-02-21



TX
TMP1962C10BXBG @%’f?gm

TOSHIBA
Port 1 Register
7 6 5 4 3 2 1 0
P1 Bit Symbol P17 P16 P15 P14 P13 P12 P11 P10
(OXFFFF_F002) | Read/Write RIW
Reset Value Input mode (The output latch is cleared to 0.)
Port 1 Control Register
7 6 5 4 3 2 1 0
P1CR Bit Symbol P17C P16C P15C P14C P13C P12C P11C P10C
(OXFFFF_F007) | Read/Write w
Reset Value o | o | o [ o | o |0 [ o | o
Function Refer to P1FC.
Port 1 Function Register
7 6 5 4 3 2 1 0
P1FC Bit Symbol P17F P16F P15F P14F P13F P12F P11F P10F
(OXxFFFF_FO006) | Read/Write w
Reset Value o | o | o [0 | o | o ] o [ o
Function P1FC/P1CR = 00: Input port, 01: Output port, 10: D15-D8 or AD15-AD8, 11: A15-A8

L > Port 1 Function Settings

P1CR P1FC<P1xF>
<P1xC> 0 1
Separate Bus mode 0 Input port Data bus (D15-D8)
(BUSMD =1) 1 Output port Address bus (A15-A8)
tinlexed d 0 Inbut port Address/Data bus
Multiplexed Bus mode putp (AD15-ADS)
(BUSMD = H)
1 Output port Address bus (A15-A8)

Figure 7.4 Port 1 Registers
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7.3 Port 2 (P20 - P27)

Eight Port 2 pins can be individually programmed to function as discrete general-purpose 1/O pins, the
AJ0:7] bits of the address bus, or the A[16:23] bits of the address bus. The P2CR and P2FC registers select the
direction and function of the Port 2 pins. Upon reset, the output latch (P2) bits are cleared to all 0s, and the
P2CR and P2FC register bits are cleared to all Os, configuring all Port 2 pins as input port pins. For external
memory accesses, Port 2 pins must be configured as the address bus through the programming of the P2CR and
P2FC.

If the BUSMD pin (Port J1) is driven low upon reset, Separate Bus mode is selected (A[16:23]). If the
BUSMD pin is driven high upon reset, Multiplexed Bus mode is selected (A[0:7] or A[16:23]).

Al6 - A23 __B>

[ <

A
A0 -A7 ——

Selector

/-\/ Reset S

Direction Control
(bitwise)

|

P2CR Write
Function Control
(bitwise)

| U
P2FC Write DRIVE

(9]
=}
o
©
g s
o
E] | B
S
E Al 8 Port 2
Output Latch g | P20 - P27
Output Buffer (A16 - A23)
T (AO-AT/AL6 - A23)
P2 Write
TLG— [ﬁ
/Ilﬁ
T\ P2 Read

Figure 7.5 Port 2 (P20 - P27)
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Port 2 Register
7 6 5 4 3 2 1 0
P2 Bit Symbol P27 P26 P25 P24 P23 P22 P21 P20
(OXFFFF_F011) | Read/Write R/W
Reset Value Input mode (The output latch is cleared to 0.)
Port 2 Control Register
7 6 5 4 3 2 1 0
P2CR Bit Symbol pP27C P26C P25C pP24C P23C P22C pP21C P20C
(OXFFFF_F017) | Read/Write w
Reset Value 0 o | o | o | o [0 | o | o
Function Refer to P2FC.
Port 2 Function Register
7 6 5 4 3 2 1 0
P2FC Bit Symbol P27F P26F P25F P24F P23F P22F P21F P20F
(OXxFFFF_F016) | Read/Write w
Reset Value 0 o | o 7o | o [ o [ilo | o
Function P2FC/P2CR = 00: Input port, 01: Output port, 10:/A7-A0, 11:'A23-A16

> Port 2 Function Settings

P2CR P2FC<P2xF>
<P2xC> 0 1
Separate Bus mode 0 Input port Address bus (A7-A0)
(BUSMD = L) 1 Output port Address bus (A23-A16)
Multiplexed Bus mode 0 Input port Address bus (A7-A0)
(BUSMD = H) 1 Output port Address bus (A23-A16)

Figure 7.6 Port2 Registers
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7.4

Port 3 (P30 - P37)

Eight Port 3 pins can be individually programmed to function as either discrete general-purpose 1/O pins or
CPU control/status pins. In either case, P30 and P31 are output-only pins. The P3CR and P3FC registers select
the direction and function of the Port 3 pins.

Upon reset, the P30 and P31 output latch bits are set to 1 and the P32-P36 output latch bits are set to 1 if the
RSTPUP pin is high, or cleared to 0 if the RSTPUP pin is low. If the BUSMD pin (Port J1) is driven low upon
reset, Separate Bus mode is selected, causing the P37 output latch bit to be setto 1. 1f the BUSMD pin is driven
high upon reset, Multiplexed Bus mode is selected, causing the P37-output latch bit to be cleared to 0. Bits 2 to
6 of the P3CR are cleared to 0 upon reset (bits 0 and 1 are not used). Bit 7 of the P3CR is cleared to 0 in
Separate Bus mode, or set to 1 in Multiplexed Bus mode. All bits of the P3FC register are cleared upon reset,
configuring P30 and P31 as output port pins (high), P32-P36 as input port pins with pull-up enabled (if the
RSTPUP is high) or disabled (if the RSTPUP is low), and P37 as an.input port pin (in Separate Bus mode) or
output port pin (in Multiplexed Bus mode).

When P30 is configured as RD (P3FC.P30F = 1), the Read Strobe signal‘is activated when external address
space is accessed. Likewise, when P31 is configured-as- WR-(P3FC.P31F =-1), the Write Strobe signal is
activated when external address space is accessed.

While BUSAK is asserted, the internal pull-up resistors for P32 and P36 are enabled, if the P3FC.P3xF bit is

set to 1.

Reset

Function Control
(bitwise)

!

P3FC Write

]

S
Output Latch

1 B

P3"Write

/[\I— RD, WR
S,

P3 Read

N P30 (RD)
L P31 (WR)
Output Buffer

Internal Data Bus

Selector

Figure 7.7 Port 3 (P30, P31)
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Reset

Direction Control
(bitwise)

DRIVE

Function Control
(bitwise)

I

P3FC Write

' Programmable
y; RSTPUP {>o-| P-ch <Pu|l-up Resist0r>
L s

P32 (HWR )

{\ . P35 (BUSAK )
P36 (R/W )

Output Buffer

T B
Reset
P3 Write

HWR ;. BUSAK ;"R/W

Internal Data Bus

S R
Output Latch

Selector

<

o :
o]

P3 Read

Figure 7.8 Port 3. (P32, P35, P36)
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M\ Reset

(bitwise)

|

P3CR Write

RSTPUP Programmable
g % {>°-| Pl <Pu|l-up Resistor

S R ’ a - ’ P33 (WAIT /RDY
Output Latch L ( )
Output Buffer

P3 Write

Direction Control ’_@ STOP
6 DRIVE

Internal Data Bus

Reset

pd

i |

Internal P3 Read
WAIT / RDY

C ¢

Reset

Direction Control _@ STOP
(bitwise) DRIVE

P3CR Write
Function Control
(bitwise)

P3CR Write {>o_| P-ch Programmable
rsTp Pull-up Resistor

s
R ; A . . D P34 (BUSRQ)

Output Latch |
T Output Buffer

Internal Data Bus

. Reset
P3 Write

v

P3 Read

Internal

~ BUSRQ

Figure 7.9 Port 3 (P33, P34)
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Reset

Direction Control
(bitwise)

P3CR Write _@ STOP

—l DRIVE

Function Control
(bitwise)

{

P3FC Write

%%7 BUSMD |

SR
Qutput Latch

Internal Data Bus

M
| D P37 (ALE)

Output Buffer

T B
Reset
P3 Write

Selector

P3 Read

Figure 7.10 Port 3 (P37)
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Port 3 Register

7 6 5 4 3 2 1 0
P3 Bit Symbol P37 P36 P35 P34 P33 P32 P31 P30
(OXFFFF_FO01B) | Read/Write R/W
Reset Value | Depends Input mode Output mode
RSTPUP =1 | Onthe bus [1 (pyi-up) |1 (Pull-UP) [1 (Pull-UP) |1 (Pull-UP) |1 (Pull-UP)
RSTPUP — 0| M0 0 0 0 0 0 ! !

Port 3 Control Register

7 6 5 4 3 2 1 0
P3CR Bit Symbol P37C P36C P35C P34C P33C P32C —
(OXFFFF_F019) | Read/Write W
Reset Value | Depends 0 | 0 | 0 | 0 | 0
Function on the bus 0: Input,. 1: Output
mode.
Port 3 Function Register
7 6 5 4 3 2 1 0
P3FC Bit Symbol P37F P36F P35F P34F P33F P32F P31F P30F
(OXFFFF_FO018) | Read/Write w
Reset Value 0 0 0 0 0 0 0 0
Function 0: PORT |0: PORT 0:/PORT | 0: PORT [0: PORT/ /| 0: PORT |0: PORT 0: PORT
1: ALE 1:RIW 1:BUSAK |1: BUSRO WAT. |1 AwR | L WR 1:RD
1 Pﬂ?T/
RDY
] |
BUSRQ Settings P30 (RD ) Function Settings
P3FC<P34F> 1 <P30>
P3CR<P34C> 0 <P30F> 0 1
0 Output a 0. Output a 1.
BUSAK-Settings 1 Assert RD only during
P3FEC<P35F> 1 external accesses.
P3CR<P35C>
—— R/W Settings L> P31 (WR ) Function Settings
P3FC<P36F> 1 <pP31>
P3CR<P36C> 1 <P31F> 0 1
0 Outputa 0. [ Outputa 1.
P37 (ALE) Function Settings Assert WR only during
P3CR P3FC<P37F> 1 external accesses.
<pP37C> 0 1
Separate Bus' mode 0 Input port —> HWR Settings
(BUSMD =1) 1 Output port P3FC<P32F>
0 Input — P3CR<P32C>
Multiplexed Bus mode
(BUSMD = H) 1 ouput | ALE .
output L——> WAIT /RDY Settings
Separate Bus mode: Upon reset, configured as input port <P33F>
Multiplexed Bus mode: Upon reset, configured as output port (Outputs a 0.) 0 1
| <p3sc>=0’ | wam | Rrov

Figure 7.11 Port 3 Registers
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7.5

Port 4 (P40 - P44)

P40-P43 can be individually programmed to function as either discrete general-purpose 1/O pins or
programmable chip select (CS0 - CS3) pins. P44 can be programmed to function as either a general-purpose
1/0 pin or a system clock output (SCOUT) pin. The PACR and P4FC registers select the direction and function
of the Port 4 pins.

Upon reset, the P40-P43 output latch bits are set to 1 if the RSTPUP pin'is_high, or cleared to 0 if the
RSTPUP pin is low. The P44 output latch bit is set to 1 regardless of the state-of the RSTPUP pin. The PACR
and P4FC register bits are cleared upon reset, configuring P40-P43.as input port pins with pull-up enabled (if
the RSTPUP is high) or disabled (if the RSTPUP is low), and P44 as.an input port pin with pull-up disabled
(regardless of the state of the RSTPUP pin).

Reset

Direction Control
(bitwise)

P4CR Write _@ STOP

.—l DRIVE

Function Control
(bitwise)

I

P4FC Write

’ Programmable
>o P-ch
T%* RSTPUP ( Pull-up Resistor )
S

P40 (Cs0)

NN | D P41 (Ts1)
I P42 (Cs2)
Output Buffer P43 (CS3)

T B
Reset
P4 Write

CS0,Csl,CS2,CS3

Internal Data Bus

SR
Output Latch

Selector

=
Lo |

P4 Read

Figure 7.12 Port 4 (P40 - P43)
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Reset

]

R

Direction Control
(bitwise)

P4CR Write

|

R

Function Control
(bitwise)

1

P4FC Write

-

S

Internal Data Bus

!

Output Latch

|

P4 Write

A S

Selector-Y.
B

S QN —dir
DRIVE

\rl

P4 Read

Y Selector

S Bl

A

Reset

5

fsys Clock —>

fsys/Z Clock —>

f

SYSCR3,<SCOSEL1:0>

Figure 7.13' Port 4 (P44)

[ ] Paa(scour)
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Port 4 Register

7 6 5 4 3 2 1 0
P4 Bit Symbol — — — P44 P43 P42 P41 P40
(OXFFFF_F01D) | Read/write RIW
Reset Value Input-mode
RSTPUP=1 1 1 (Pull-Up) (1 (Pull-Up)-{1 (Pull-Up) |1 (Pull-Up)
RSTPUP=0 1 0 0 0 0

Port 4 Control Register

7 6 5 4 3 2 1 0
P4CR Bit Symbol — — — P44C P43C P42C P41C P40C
(OXFFFF_F023) | Read/Write w
Reset Value o | o | o |0 -] o

0: Input, 1: Output

Port 4 Function Register

7 6 5 4 3 2 1 0
P4FC Bit Symbol — — — P44F P43F P42F P41F P40F
(OXFFFF_F022) | Read/Write w
Reset Value 0 0 | 0 | 0 | 0
Function 0: PORT 0: PORT
1: SCOUT 1-Cs
PORT (P40)
1 Cso
— 0 PORT (P41)
cs1
- 0 PORT (P42)
Ccs2
- PORT (P43)
1 cs3

Figure 7.14 Port 4 Registers
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7.6 Port5 (P50 - P57)

Eight Port 5 pins can be individually programmed to function as discrete general-purpose 1/O pins or the
AJ0:7] bits of the address bus. The PSCR and P5FC registers select the direction and function of the Port 5 pins.
Upon reset, the output latch (P5) bits are set to all 1s, and the PSCR and P5FC register bits are cleared to all 0s,
configuring all Port 5 pins as input port pins.

For external memory accesses, Port 5 pins must be configured as the address bus through the programming

of the P5CR and P5FC. Note that Port 5 pins can be used as address bus bits in‘Separate Bus mode only. If the
BUSMD pin (Port J1) is driven low upon reset, Separate Bus mode is selected.

/'\/ Reset

AO - A7 —

Direction Control
(bitwise)

I

P5CR Write
Function Control
(bitwise)

T —( F— ok
P5FC Write DRIVE

]
>
m
g s
o)
= | B
NE
< A i.j Y Port 5
- Output Latch 2 P50 - P57
(A0 - A7)
T Output Buffer
P5 Write
T .
/ILGID—
N\ P5 Read

Figure 7.15 Port 5 (P50 - P57)
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Port 5 Register
7 6 5 4 3 2 1 0
P5 Bit Symbol P57 P56 P55 P54 P53 P52 P51 P50
(OXxFFFF_F02B) | Read/Write R/W
Reset Value Input mode (The output latch is set to 1.)
Port 5 Control Register
7 6 5 4 3 2 1 0
P5CR Bit Symbol P57C P56C P55C P54C P53C P52C P51C P50C
(OXFFFF_FO2F) | Read/Write W
Reset Value 0 o | o | o | o [0 | o | o
Function Refer to P5FC.
Port 5 Function Register
7 6 5 4 3 2 1 0
P5FC Bit Symbol P57F P56F P55F P54F P53F P52F P51F P50F
(OXFFFF_FO2E) | Read/Write W
Reset Value 0 o | o 7o | o [ o [ilo | o
Function P5FC/P5CR = 00: Input port, 01: Output port, 10: Input-port, 11: A7-A0

————— > Port 5 Function Settings

P5CR P5FC<P5xF>
<P5xC> 0 | 1
Separate Bus-mode 0 Input port
(BUSMD = L) 1 Output port | Address bus (A7-A0)
Multiplexed Bus mode 0 Input port
(BUSMD =H) 1 Output port | Address bus (A7-A0)

Figure 7.16 Port5 Registers
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7.7 Port6 (P60 - P67)

Eight Port 6 pins can be individually programmed to function as discrete general-purpose 1/O pins or the
A[8:15] bits of the address bus. The P6CR and P6FC registers select the direction and function of the Port 6
pins. Upon reset, the output latch (P6) bits are set to all 1s, and the P6CR and/P6FC register bits are cleared to
all 0s, configuring all Port 6 pins as input port pins.

For external memory accesses, Port 6 pins must be configured as the address bus through the programming

of the P6CR and P6FC. Note that Port 6 pins can be used as address bus bits in‘Separate Bus mode only. If the
BUSMD pin (Port J1) is driven low upon reset, Separate Bus mode is selected.

/'\/ Reset

A8 -Al5 —

Direction Control
(bitwise)

T

P6CR Write
Function Control
(bitwise)

T —C?STOP
DRIVE

P6FC Write

1

Output Latch

1

P6 Write

Internal Data Bus

> |w

Port 6

| P60 - P67
(A8 - Al5)

Output Buffer

Selector
-<

=
L=

N P6 Read

Figure 7.17 Port 6 (P60 - P67)
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Port 6 Register
7 6 5 4 3 2 1 0
P6 Bit Symbol P67 P66 P65 P64 P63 P62 P61 P60
(OXFFFF_FO02A) | Read/Write R/W
Reset Value Input mode (The output latch is set to 1.)
Port 6 Control Register
7 6 5 4 3 2 1 0
P6CR Bit Symbol P67C P66C P65C P64C P63C P62C P61C P60C
(OXFFFF_F02D) | Read/Write w
Reset Value o | o | o | o [ o |0 | o [ o
Function Refer to P6FC.
Port 6 Function Register
7 6 5 4 3 2 1 0
P6FC Bit Symbol P67F P66F P65F P64F P63F P62F P61F P60F
(OXFFFF_FO02C) | Read/Write W
Reset Value o | o | o [0 | o | o ] o [ o
Function P6FC/P6CR = 00: Input.port, 01: Output port, 10: Input-port, 11: A15-A8

————— > Port 6 Function Settings

P6CR P6FC<P6XF>
<P6xC> 0 | 1
Separate Bus-mode 0 Input port
(BUSMD = L) 1 Output port | Address bus (A15-A8)
Multiplexed Bus mode 0 Input port
(BUSMD =H) 1 Output port | Address bus (A15-A8)

Figure 7.18 Port 6 Registers
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7.8 Port7 (P70-77), Port 8 (P80 - 87) and Port 9 (P90 - 97)
Port 7-9 pins are input-only pins shared with the analog input pins of the A/D Converter (ADC).

"\
A Port7-9
/Il\‘ P70 - P97
(ANO - AN23)
" T
2 Port 7 - 9 Read Reset
£
[a)
g
IS
A/ID
Conversion
< Result — A/D Converter (532;1?;]
\l\l Register
AD Read
TN
Figure 7.19 Port 7-9 (P70 - 77, P80.- 87, P90'- 97)
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TOSHIBA
Port 7 Register
7 6 5 4 3 2 1 0
P7 Bit Symbol P77 P76 P75 P74 P73 P72 P71 P70
OxFFFF_F043 Read/Write R
Reset Value Input mode
Port 8 Register
7 6 5 4 3 2 1 0
P8 Bit Symbol P87 P86 P85 P84 P83 P82 P81 P80
OXFFFF_F042 Read/Write R
Reset Value Input mode
Port 9 Register
7 6 5 4 3 2 1 0
P9 Bit Symbol P97 P96 P95 P94 P93 P92 P91 P90
OxFFFF_F041 Read/Write R
Reset Value Input- mode
Figure 7.20 Port 7 - 9 Registers
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7.9

Port A (PAO - PA7)

Eight Port A pins can be individually programmed to function as discrete general-purpose or dedicated 1/0
pins. The PACR register selects the direction of the Port A pins. Upon reset, the PACR register bits are cleared
to all Os, configuring all Port A pins as input port pins. PAO and PA2 can be programmed as inputs to 8-bit
timers. PAL1 and PA3-PA7 can be programmed as outputs from 8-bit timers. Setting the PAFC register bits
configures the corresponding Port A pins for timer functions. A reset clears the PACR and PAFC register bits,
configuring all Port A pins as input port pins.

M\ Reset

—

Direction Control
(bitwise)

|

PACR Write

|

Function Control
(bitwise)

PAFC Write

|

Internal Data Bus

S

Output Latch

STOP
DRIVE

f

PA Write
pd

S

Selector

b

PA Read

B

A

:7

Figure 7.21 Port A (PAO, PA2)

TAOQIN ( E
TA2IN

] PAO (TAOIN)
PA2 (TA2IN)
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M Reset
Direction Control
(bitwise)
PACR Write
|
STOP
Function Control DRIVE
(bitwise) [
(2]
=}
m
g PAFC Write
o
= !
£ S
£ s PA1 (TALOUT)
c
= Output Latch A PA3 (TA30OUT)
Selector N PA4 (TA50UT)
T L D PA5 (TA70UT)
. PA6 (TA9OUT)
. . B
Timer Flip-Flop PA Write PA7 (TABOUT)
Output Qj
TALOUT, TA7OUT ) .
TA30UT, TAQOUT S
TA50UT, TABOUT B
<] Selector
PA Read A
AR

Figure 7.22  Port A (PA1, PA3, PA4, PA5, PAG, PAY)
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TOSHIBA
Port A Register
7 6 5 4 3 2 1 0
PA Bit Symbol PA7 PAG6 PAS PA4 PA3 PA2 PAl PAO
OxFFFF_F040 Read/Write R/W
Reset Value Input mode (The output latch is set to 1.)
Port A Control Register
7 6 5 4 3 2 1 0
PACR Bit Symbol PA7C PA6C PA5C PA4C PA3C PA2C PA1C PAOC
OxFFFF_F044 Read/Write W
Reset Value o | o | o | o | o ] o o | o
Function 0: Input, 1: Output
Port A Function Register
7 6 5 4 3 2 1 0
PAFC Bit Symbol PATF PAGF PASF PA4F PA3F PA2F PA1F PAOF
OxFFFF_F048 Read/Write w
Reset Value 0 0 0 0 0 0 0 0
Function 0: PORT 0: PORT |0:PORT ' |0: PORT |0: PORT |0:-PORT  |0: PORT |O0: PORT
1: TABOUT| 1: TA9OUT| 1: TA7OUT| 1: TAS50UT| 1: TASOUT|-1: TA2IN 1: TAIOUT| 1: TAOIN

Figure 7.23 Port A Registers
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7.10 Port B (PBO - PB7)

Eight Port B pins can be individually programmed to function as discrete general-purpose or dedicated 1/O
pins. The PBCR register selects the direction of the Port B pins. Upon reset, the PBCR register bits are cleared
to all Os, configuring all Port B pins as input port pins. PB0, PB1, PB4 and PB7 can be programmed as outputs
from 16-bit timers. PB2, PB3, PB5 and PB6 can be programmed as inputs to 16-hit timers or external interrupt
request pins. Setting the PBFC register bits configures the corresponding Port B pins for dedicated functions. A
reset clears the PBCR and PBFC register bits, configuring all Port B pins as input port pins.

Figure 7.24 Port B (PBO, PB1, PB4, PB7)

M\ Reset
Direction Control
(bitwise)
) PBCR Write
1 STOP
Function Control DRIVE
(bitwise) E
(2]
>
m
ol
T PBFC Write
[a) °
:
Q
£ S
Output Latch A PBO (TBOOUT)
Selector N PB1 (TB1OUT)
T L~ D PB4 (TB20UT)
Timer Flip-Flop  pB Write |—> B PB7 (TB3OUT)
Output Rl
TBOOUT J \J
TB1OUT S
TB20OUT B
TB30OUT
ﬂ Selector
PB Read A
AR,
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Internal Data Bus

Reset

—

Direction Control

(bitwise)

|

PBCR Write

|

Function Control

(bitwise)

!

PBFC‘Write

STOP
DRIVE

|

S

Output Latch

PB2 (TB2INO/INT5)
D PB3 (TB2IN1/INT6)

§7

f

PB Write
e

S

Selector

o~

PB Read

B

A

PBS5.(TB3INO/INT7)
PB6 (TB3IN1/INT8)

TB2INO, TB2IN1 ( E
TB3INO, TB3IN1

INT5, 6,7, 8

Figure 7.25 Port B (PB2, PB3, PB5, PB6)
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Port B Register

7 6 5 4 3 2 1 0
PB Bit Symbol PB7 PB6 PB5 PB4 PB3 PB2 PB1 PBO
OXFFFF_F053 Read/Write R/W
Reset Value Input mode (The output latch is set to 1.)

Port B Control Register

7 6 5 4 3 2 1 0
PBCR Bit Symbol PB7C PB6C PB5C PB4C PB3C PB2C PB1C PBOC
OxFFFF_F057 Read/Write W
Reset Value o | o | o | o | o ] 0o | o | o
Function 0: Input, 1: Output

Port B Function Register

7 6 5 4 3 2 1 0
PBFC Bit Symbol PB7F PB6F PB5F PB4F PB3F PB2F PB1F PBOF
OxFFFF_F05B Read/Write W
Reset Value 0 0 0 0 0 0 0 0

Function 0:PORT 0:PORT 0:PORT 0:PORT 0:PORT 0:PORT 0:PORT 0:PORT
1:TB3OUT| 1: TB3IN1 | 1: TB3INO | 1:TB20OUT| 1: TB2IN1{1: TB2INO | 1:TB1OUT| 1: TBOOUT

INT8 INT7 INT6 INTS
Function Corr(_esponding Bit |/ Corresponding Bit in Port Used
in PBFC PBCR
TBOOUT output settings 1 1 PBO
TB1OUT output settings 1 1 PB1
TB2INO input settings 1 0 PB2
INT5 input settings 1(*1) 0
TB2IN1 input settings 1 0 PB3
INT6 input settings 1(*1) 0
TB20OUT output settings 1 1 PB4
TB3INO input settings 1 0 PBS
INT7 input settings 1(*1) 0
TB3IN1 input settings 1 0 PB6
INT8 input settings 1(*1) 0
TB3QUT output settings 1 1 PB7

*1: This bit must be set when the corresponding interrupt source is used for STOP wake-up signaling with
SYSCR.DRVE cleared to 0. Otherwise, the bit need not be set.

Note:-For a port pin assigned.two inputfunctions in addition to the port function, the corresponding function modules
must be programmed to. determine which function is enabled.

Figure 7.26 Port B Registers
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7.11 Port C (PCO - PC7)

Eight Port C pins can be individually programmed to function as discrete general-purpose or dedicated 1/0
pins. The PCCR register selects the direction of the Port C pins. Upon reset, the PCCR register bits are cleared
to all Os, configuring all Port C pins as input port pins. PC0O, PC3 and PC6 can be programmed as SIO data
outputs. PC1, PC4 and PC7 can be programmed as SIO data inputs. PC2 and‘PC5 can be programmed as SIO
clock inputs/outputs or CTS inputs. Setting the PCFC register bits configures the corresponding Port C pins for
dedicated functions. A reset clears the PCCR and PCFC register bits, configuring all Rort C pins as input port

pins.
M\ Reset
Direction Control
(bitwise)
PCCR Write
1
) STOP
Function Control DRIVE
(bitwise) (
(2]
=}
@
g PCFC Write
= !
©
£ S
9]
o
- Output Latch —|_) S
A R D PCO (TXDO0)
Selector 1 PC3 (TXD1)
T , PC6 (TXD2)
TXDO Output PC Write |—> B Conﬂgu_rable as
TXD1 Output open-drain outputs |
TXD2 Output J— . | PCODE<PCODEO> EJ
S B PCODE<PCODE3>
PCODE<PCODE6>
< Selector
PC Read A
SRNS

Figure 7.27 Port C (PCO, PC3, PC6)
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Internal Data Bus

Reset

Direction Control

(bitwise)

PCCR Write

1

Function Control

(bitwise)

PCFC_Write

|

S

Output Latch

[

PC Write
pd

o~

RXDO Input F'C Read

S

Selector

B

A

§7

RXD1 Input «—( P——

RXD2 Input

Figure 7.28 ‘Port C (PC1, PC4, PC7)

STOP
DRIVE

PC1 (RXDO)
PC4 (RXD1)
PC7/(RXD2)
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Internal Data Bus

Reset

R

Direction Control
(bitwise)

!

PCCR Write

Function Control
(bitwise)

PCFC‘Write

|

S
Qutput Latch

LA s

SCLKO Output
SCLK1 Output

f

PC Write

Iy

STOP
DRIVE

] PC2 (SCLKO/ CTS0 )

Selector

B

=

rd

0 (<o

B

CTS0, CTS1

SCLKO, SCLK1

\[\l

PC Read

Selector

l/
Configurable as
open-drain outputs

PCODE<PCODE2>
PCODE<PCODES5>

A

QG;

Figure 7.29 Port C (PC2, PC5)

PC5 (SCLK1/CTs1)

TMP1962-99

2006-02-21



T
TOSHIBA TMP1962C10BXBG Ia Fise”
Port C Register
7 6 5 4 3 2 1 0
PC Bit Symbol PC7 PC6 PC5 PC4 PC3 PC2 PC1 PCO
OxFFFF_F052 Read/Write R/W
Reset Value Input mode (The output latch is set to 1.)
Port C Control Register
7 6 5 4 3 2 1 0
PCCR Bit Symbol PC7C PC6C PC5C pPC4C PC3C PC2C PCi1C pPCoC
OxFFFF_F056 Read/Write W
Reset Value 0 o | o o | o ] o o | o
Function 0: Input, 1: Output
Port C Function Register
7 6 5 4 3 2 1 0
PCFC Bit Symbol PC7F PC6F PC5F PC4F PC3F PC2F PC1F PCOF
OxFFFF_FO5A Read/Write W
Reset Value 0 0 0 0 0 0 0 0
Function 0: PORT [0: PORT [0:PORT 0:PORT |0: PORT |0:PORT 0: PORT | 0: PORT
1: RXD2 1: TXD2 1:SCLK1- |1: RXD1 1: TXD1 1:SCLKO/ | 1: RXDO 1: TXDO
CTS1 CTSO
Port C Open-Drain’Enable /Register
7 6 5 4 3 2 1 0
PCODE Bit Symbol - PCODE6 | PCODES - PCODE3 | PCODE2 - PCODEO
OxFFFF_FO5E Read/Write w W W
Reset Value 0 0 0 0 0
Function 0:€MOS” [0:CMOS 0:CMOS [ 0:CMOS 0:CMOS
1: 1: 1: 1: 1:
Open-dr Open:dr Open-dr Open-dr Open-dr
ain ain ain ain ain
Figure 7.30 Port C Registers
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7.12 Port D (PDO - PD7)

Eight Port D pins can be individually programmed to function as discrete general-purpose or dedicated I/O
pins. The PDCR register selects the direction of the Port D pins. Upon reset, the PDCR register bits are cleared
to all Os, configuring all Port D pins as input port pins. PDO, PD3 and PD6 can be programmed as SIO clock
inputs/outputs or CTS inputs. PD1 and PD4 can be programmed as SIO data outputs. PD2 and PD5 can be
programmed as SI10 data inputs. PD7 can be programmed as a key-pressed wake-up-input. Setting the PDFC
register bits configures the corresponding Port D pins for dedicated functions, A reset. clears the PDCR and
PDFC register bits, configuring all Port D pins as input port pins.

PD7 has an internal pull-up resistor, which is enabled when key input.is-enabled through the programming
of KWUPSTn with the KWUPCNT.KYPE bit set to 1 in the key-pressed-wake-up circuit block. For details,
refer to Chapter 19. The pull-up resistor is disabled when the PD7 pin.is-used as a general-purpose 1/O pin.

M\ Reset

-

Direction Control
(bitwise)

PDCR Write
L
:, [

Function Control
(bitwise) E

STOP
DRIVE

PDFC Write

|

S
Output Latch ]

Internal Data Bus

A S PDO (SCLK2/CTS2 )

T Seléctor > [] PD3 (scLK3/CTS3 )

i Configurable as PD6 (SCLK4/CTS4)

SCLK2 Outpat”  PDWrite B open-drain outputs

SCLK3 Output . PDODE<PDODEO> U

SCLK4 Output M PDODE<PDODE3> J
S B PDODE<PDODE6>

=

<] Selector

PD Read A

CTSs2, CTS3

CTS4
SCLK2, SCLK3 :—_< J
TN

SCLK4

Figure 7.31 Port D (PDO, PD3, PD6)
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Internal Data Bus

Internal’Data Bus

Reset

R

Direction Control
(bitwise)

!

PDCR Write

1

Function Control
(bitwise)

PDFC‘Write

|

S
Output Latch

TXD3 Output
TXD4 Output

[

PD Write

_I_)A S

Selector

™

RE

—

S

PD Read

B

Selector
A

l/

Configurable as
open-drain outputsE

PDODE<PDODE1>
PDODE<PDODE4>

Figure 7.32 Port D (PD1, PD4)

Reset

]

Direction Control
(bitwise)

PDCR Write

T

Function Control
(bitwise)

PDFQ Write

|

S
Qutput Latch

f

PD Write
e

S

Selector

RXD3 Input
RXD4 Input

o™

PD Read

B

A

§7

<_CP

Figure 7.33 Port D (PD2, PD5)

(]

STOP
DRIVE

[]ppL (TXD3)

PD4 (TXD4)

STOP
DRIVE

PD2 (RXD3)
PD5 (RXD4)
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. System
RISC
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Reset

R

Direction Control

(bitwise)

PDCR Write

!

Function Control

(bitwise)

PDFC Write

]

S

v

o | STop
DRIVE

Output Latch

!

PD Write
e

S B

Selector

\[\I

PD Read

A

D PD7 (KEYS)

|-

KEY8 <« E

Figure 7.34 Port D (PD7)
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Port D Register
7 6 5 4 3 2 1 0
PD Bit Symbol PD7 PD6 PD5 PD4 PD3 PD2 PD1 PDO
OxFFFF_FO051 Read/Write R/W
Reset Value Input mode (The output latch is set to 1.)
Port D Control Register
7 6 5 4 3 2 1 0
PDCR Bit Symbol PD7C PD6C PD5C PD4C PD3C PD2C PD1C PDOC
OxFFFF_F055 Read/Write W
Reset Value 0 0 0 o | o 0 0 0
Function 0: Input, 1: Output
Port D Function Register
7 6 5 4 3 2 1 0
PDFC Bit Symbol PD7F PD6F PD5F PD4F PD3F PD2F PD1F PDOF
OxFFFF_F059 Read/Write W
Reset Value 0 0 0 0 0 0 0 0
Function 0: PORT | 0:PORT 0: PORT (| 0:PORT |[0:PORT 0: PORT " | 0: PORT | O0:PORT
1: KEYS8 1:SCLK4 | 1: RXD4 1: TXD4 1:SCLK3 | 1:RXD3 1: TXD3 1:SCLK2
CTS4 CTS3 CTS2
Port D Open-Drain Enable Register
7 6 5 4 3 2 1 0
PDODE Bit Symbol — PDODEG6 — PDODE4 | PDODE3 — PDODE1 | PDODEO
OxFFFF_FO5D Read/Write W W w
Reset Value 0 0 0 0 0
Function 0:CMOS 0:CMOS. | 0:CMOS 0:CMOS | 0:CMOS
1 1: 1 1: 1
Open-dr Open-dr Open-dr Open-dr Open-dr
ain ain ain ain ain
Figure 7.:35-Port D Registers
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7.13 Port E (PEO - PE7)

Eight Port E pins can be individually programmed to function as discrete general-purpose or dedicated 1/O
pins. The PECR register selects the direction of the Port E pins. Upon reset, the PECR register bits are cleared
to all Os, configuring all Port E pins as input port pins. PEO can be programmed as an SIO data output. PE1 can
be programmed as an SIO data input. PE2 can be programmed as an SIO clock input/output or CTS input.
PE3-PE7 can be programmed as key-pressed wake-up inputs. Setting the PEFC register bits configures the
corresponding Port E pins for dedicated functions. A reset clears the PECR and PEFC register bits, configuring
all Port E pins as input port pins.

PE3-PE7 have internal pull-up resistors, which are enabled when key -input is enabled through the
programming of KWUPSTn with the KWUPCNT.KYPE bit set to 1'in the key-pressed wake-up circuit block.
For details, refer to Chapter 19. The pull-up resistors are disabled when the PE3-PE7 pins are used as

general-purpose 1/0O pins.

M\ Reset

R

Direction Control
(bitwise)

PECR Write

|

Function Control
(bitwise) (

STOP
DRIVE

PEFC Write

|

S

Output-Latch —|_) ror:

T Selector > [ ] PEO (TXD5)

PE Write |—> B Configurable as an
open-drain output

\Lf PEODE<PEODEO> Ej

S B

Internal Data Bus

TXD5 Output

<1 Selector

PE Read A

Figure 7.36 Port E (PEO)
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Reset

Direction Control

(bitwise)

!

PECR Write

1

Function Control

Internal Data Bus

(bitwise)

PEFC‘Write

|

S

§7

STOP
DRIVE

[ ] PE1 (RXDS)

Output Latch

i

PE Write
pd

C

¢

Internal Data Bus

.

PE Read

RXDS Input «—( P——

S /B

Selector

A

Figure 7.37 Port E (PE1)
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=
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STOP
DRIVE

[ ] PE2 (SCLKS/ CTS5 )
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!
s

Selector

PE Read

CTS5

B
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Configurable as an
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PEODE<PEODE2>
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Figure 7.38 Port E (PE2)
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Internal Data Bus

Reset

Direction Control

(bitwise)

PECR Write

Function Control

(bitwise)

f

PEFC Write

S

o [—_sSToP
DRIVE

g%

PE3.(KEY9), PE4(KEYA)

Output Latch

|

PE Write
e

S B

Selector

.

PE Read

KEY9, KEYA

D PE5 (KEYB), PE6(KEYC)
PE7 (KEYD)

0"

A

KEYB, KEYC <«— E

KEYD

Figure 7.39 Port E (PE3, PE4, PE5, PE6, PE7)
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TOSHIBA
Port E Register
7 6 5 4 3 2 1 0
PE Bit Symbol PE7 PEG6 PES5 PE4 PE3 PE2 PE1 PEO
OxFFFF_FO050 Read/Write R/W
Reset Value Input mode (The output latch is set to 1.)
Port E Control Register
7 6 5 4 3 2 1 0
PECR Bit Symbol PE7C PEG6C PES5C PEAC PE3C PE2C PE1C PEOC
OxFFFF_F054 Read/Write W
Reset Value 0 0 0 | 0 | 0 0 0 0
Function 0: Input, 1: Output
Port E Function Register
7 6 5 4 3 2 1 0
PEFC Bit Symbol PE7F PE6F PESF PE4F PE3F PE2F PE1F PEOF
OxFFFF_F058 Read/Write W
Reset Value 0 0 0 0 0 0 0 0
Function 0: PORT |0: PORT |[0:PORT [|0:PORT |[0:PORT |0:PORT 0: PORT |0: PORT
1: KEYD 1: KEYC 1: KEYB 1: KEYA 1: KEY9 1:SCLK5, | 1: RXD5 1: TXD5
CTS5
Port E Open-Drain Enable Register
7 6 5 4 3 2 1 0
PEODE Bit Symbol — — — — — PEODE2 — PEODEO
OxFFFF_FO5C | Read/Write w w
Reset Value 0 0
Function 0:CMOS 0:CMOS
1: 1
Open-dr Open-dr
ain ain
Figure 7.40 Port E Registers
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7.14 Port F (PFO - PF7)

Eight Port F pins can be individually programmed to function as discrete general-purpose or dedicated 1/O
pins. The PFCR register selects the direction of the Port F pins. Upon reset, the PFCR register bits are cleared
to all Os, configuring all Port F pins as input port pins. PFO-PF2 can be programmed as SBI inputs/outputs. PF3
and PF5 can be programmed as DMA request signal inputs. PF4 and PF6_can be programmed as DMA
acknowledge signal outputs. PF7 can be programmed as a clock source input for the 32-bit time base timer.
Setting the PFFC register bits configures the corresponding Port F pins for dedicated functions. A reset clears
the PFCR and PFFC register bits, configuring all Port F pins as input port pins.

M\ Reset

-

Direction Control
(bitwise)

PFCR Write

1

STOP
Function Control DRIVE

(bitwise) (
E
& 1
% PFFC Write
o _I
g s
9]
c
= Output Latch _L_) A S

i Selector >t | Pro(sorspa)
PF Write > B Conflgurable as an Reset
SO Output |_ open-drain output
SDA Output — PFODE<PFODEO>
S B
\/Il\‘ Selector
PF Read A
SDA Input << |—< !_
SRS,

Figure 7.41 Port F (PFO)
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