TOSHIBA

TLCS-900 Series

TMP93CM40A
TMP93CM41A

Low Voltage/Low Power
CMOS 16-bit Microcontrollers
TMP93CM40AF/TMP93CM41AF

1. Outline and Device Characteristics

TMPI3CM40A/M41A are high-speed advanced 16-bit micro-
controllers developed for controlling medium to large-scale
equipment. The TMP93CM41A does not have a ROM, the
TMP96CMA40A has a buiit-in ROM. Otherwise, the devices
function in the same way.

TMPZ3CM40AF/TMP93CM41AF are housed in 100-pin
mini flat package. Device characteristics are as follows:

(1) Original 16-bit CPU (900L CPU)

* TLCS-90 instruction mnemonic upward compatible.
* 16M-byte linear address space

* General-purpose registers and register bank system

* 16-bit multiplication/divisionand bit transfer/arithmetic
instructions

* High-speed micro DMA
- 4 channels (1.6 us/2 bytes at 20MHz)
(2) Minimum instruction execution time

- 200ns at 20MHz
(3) Internal RAM: 2K byte
Internal ROM:
TMP93CM40A 32K-byte ROM
TMPI3CM41A None

The information containedhere is subject to change without notice.

(4) Extemal memory expansion

= Can be expanded up to 16M bytes {for both programs and
data).
* AMB/16 pin (select the external data bus width).
* Can mix 8- and 16-bit external data buses.
-'Dynamic data bus sizing

(5) 8-bittimer: 2 channels
(6) 8-bit PWM timer: 2 channels
(7) 16-bittimer: 2 channels
(8) Pattern generator: 4 bits, 2 channels
(9) Serialinterface: 2 channels
{10) 10-bit A/D converter: 4 channels
{11) Watchdog timer
(12) Chip select/wait controller: 3 blocks
(13) Interrupt functions
* 2 CPU interrupts - ~-SWI instruction, and lllegal instruction
¢ 14 intemal interrupts
* 6 extemnal interrupts
(14) /O ports:

79 pins for TMPO3CM40A and 61 pins for TMPO3CM41A

(15) Standby function : 4 hait modes (RUN, IDLE2, IDLE1,
STOP)

(16) Clock Gear Function

= High-frequency clock can be changed fc to fc/16
* Dual clock operation

(17) Wide Operating Voltage

L VCC =2.7t0 55V

] 7-level priority can be set.

The information containedhereinis presentedonly as guide for the applicationsof our products. No responsibilityis assumed by TOSHIBA for any infringementsof patentsor other rights of the third parties
which may result from its use. No license is granted by implication or otherwise under any patentor patentrights of TOSHIBA or others. These TOSHIBA productsare intended for usage in general electronic
equipments (office equipment, communicationeguipment, measuringequipment, domestic electrification, etc.) Please make sure that you consult with us before you use these TOSHIBA products in equip-
ments which require high quality andfor reliability, and in equipmentswhich could have major impact to the welfare of human life (atomicenergy control, spaceship, traffic signal, combustioncontrol, all types
of safety devices, etc.). TOSHIBAcannot accept liabilityto any damage which may occur in case these TOSHIBA products were used in the mentionedequipmentswithout prior consultationwith TOSHIBA.
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Figure 1. TMP93CMJ40A/TMP93CM41A Block Diagram
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TMP93CM40A

TMP93CM41A
2. Pin Assignment and Functions 2.1 Pin Assignment
The assignment of input/output pins for TMP93CMA40A/ Figure 2.1 shows pin assignment of TMP3CM40A/
TMP93CM41A, their name and outline functions are TMPO3CM41A.
described below.
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{Note} Bocause the TMPI3CM41A does not have an internal ROM, POO Lo P17 pins aro fixed to ADO to AD15 (the case of
AMB/TB=0), or to ADO 1o AD7, ABto Al5 (the case of AM8/18=1); P30 to 1D ; and P31 to WR,
Figure 2.1. Pin Assignment (100-pin MFP)
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TMP93CMA40A
TMP93CM41A

2.2 Pin Names and Functions
The names of input/output pins and their functions are described below.

Table 2.2, Pin Names and Functions

" Number .
Pin Name of Pins I/o Functions
P00 to PO7 8 110 Port 0: 1/0 port that allows I/0 to be selected on a bit basis
ADOto AD7 Tri-state Address / data (lower): 0 to 7 for address / data bus
P10to P17 /0 Port 1: 1/O port that allows 1/0 to be selected on a bit basis
AD8 to AD15 8 Tri-state Address data (upper): 8 to 15 for address / data bus
A8to A15 Output Address: 8 to 15 for address bus
P20to P27 110 Port 2: 1/0 port that allows selection of I/0 on a bit basis (with pull-down resistor}
AOto A7 8 Output Address: 0to 7 for address bus
Al6to A23 Output Address: 16 to 23 for address bus
P30 1 Output Port 30: Qutput port
RD Output Read: Strobe signal for reading external memory
P31 1 Output Port 31: Qutput port
WR Output Write: Strobe signal for writing data on pins ADO to7
P32 1 /0 Port 32: 1/0 port (with pull-up resistor)
HWR Output High write: Strobe signal for writing data on pins AD8 to 15
P33 _ 1 10 Port 33: I/0 port (with pull-up resistor)
WAIT Input Wait: Pin used to request CPU bus wait
P34 10 Port 34: 1/0 port (with pull-up resistor) e
BUSRQ 1 Inout Bus request: Signal used to request high impedance for ADOto 15, A to 23, RD, WR, HWR, R/W, RAS, TS0,
p €S, and TS2 pins. (For external DMAC)
P35 10 Port 35: /0 (with pull-up resistor) e
BUSAK 1 Output Bus acknowledge: Signal indicating that ADO to 15, AD to 23, RD, WR, HWR, R/W, RAS, TS0, TS1, and TS2
pins are at high impedancs after receiving BUSRQ. (For external DMAC)
P36 " /0 Port 36: 1/0 port {with pull-up resistor)
RW Output Read/write: 1 represents read or dummy cycle; 0, write cycle.
P37 1 110 Port 37: 1/0 port (with pull-up resistor)
RAS Output Row address strobe: Qutputs RAS strabe for DRAM.
P40 110 Port 40: 1/0 port (with puli-up resistor)
€S0 1 Output Chip select 0: Outputs 0 when address is within specified address area.
CASD Qutput Column address strobe 0: Qutputs CAS strobe for DRAM when address is within specified address area.

Note:  With the external DMA controller, this device's built-in memory or built-in /O cannot be accessed using the BUSREQG and BUSAK pins.
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TMP93CM40A

TMP93CM41A
" Number
Pin Name of Pins i/0 Functions
P4 1/0 Port 41: 1/0 port {with pull-up resistor)
CSt 1 Output Chip select 1: Outputs 0 if address is within specified address area.
CAS1 Output Column address strobe 1: Outputs CAS strobe for DRAM if address is within specified address area.
P42 10 Port 42: I/0 port (with pull-up resistor)
CSe 1 Output Chip select 2: Outputs 0 if address s within specified address area.
CAS2 Output Column address strobe 2: Outputs CAS strobe for DRAM if address is within specified address area.
P50 to P53 4 Input Port 5: Input port
ANO to AN3 input Analog input; Input to A/D converter
VREF 1 Input Pin for reference voltage input to A/D converter
AGND 1 Input Ground pin for A/D converter
P60 to P63 4 /0 Ports 60 to 63: I/0 ports that allow selection of 1/0 on a bit basis (with pull-up resistor)
PG00 to PGO3 Output Pattern generator ports: 00 to 03
PB4 to P67 4 I/0 Ports 64 to 67: 1/0 ports that allow selection of 1/0 on a bit basis (with pull-up resistor)
PG10to PG13 Qutput Pattern generator ports: 10to 13
P70 1 1/0 Port 70: I/0 port (with pull-up resistor)
Tio Input Timer input 0: Timer 0 input
P71 1 /0 Port 71: 1/0 port (with pull-up resistor)
T01 Output Timer output 1: Timer 0 or 1 output
P72 1 0 Part 72: 1/0 port (with pull-up resistor)
T02 Output PWM output 2: 8-bit PWM timer 2 output
P73 1 ] Port 73: 1/0 port (with pull-up resistor)
TO3 Qutput PWM output 3: 8-bit PWM timer 3 output
P80 /0 Port 80: /0 port (with pull-up resistor)
T4 1 Input Timer input 4: Timer 4 count/capture trigger signal input
INT4 Input Interrupt request pin 4: Interrupt request pin with programmable rising/falling edge
P81 110 Port 81: I/0 port {with pull-up resistor)
115 1 Input Timer input 5: Timer 4 count/capture trigger signal input
INTS Input Interrupt request pin 5: Interrupt request pin with rising edge
P82 1 /0 Port 82: 1/0 port (with pull-up resistor)
T04 Qutput Timer output 4: Timer 4 output pin
P83 1 110 Port 83: 1/0 port (with pull-up resistor)
T05 Output Timer output 5: Timer 4 output pin
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TMP93CM40A

TMP93CM41A
. Number R
Pin Name of Pins /0 Functions
P84 /0 Port 84: I/0 port (with pull-up resistor)
Ti6 1 Input Timer input 6: Timer 5 count/capture trigger signal input
INT6 Input Interrupt request pin 6: Interrupt request pin with programmable rising/falling edge
P85 /0 Port 85: /O port (with pull-up resistor)
T4 1 Input Timer input 7: Timer 5 count/capture trigger signa! input
INT?7 Input Interrupt request pin 7: Interrupt request pin with rising edge
P86 1 110 Port 86: 1/0 port (with puli-up resistor)
T06 Output Timer output 6: Timer 5 output pin
P87 1 110 Port 87: 1/0 port (with pull-up resistor)
INTO Input Interrupt request pin O: Interrupt request pin with programmable level/rising edge
P30 1 110 Port 90: /0 port (with pull-up resistor)
TXDO Output Serial send data 0
P 1 /0 Port 91: 1/0 port (with putl-up resistor)
RXDO Input Serial receive data 0
P92 /0 Port 92: 1/0 port (with pull-up resistor)
€150 1 Input Serial data send enable O (Clear to Send)
SCKLO 10 Serial Clock 1/0
Pa3 1 /0 Port 93: 1/0 port (with pull-up resistor)
™ Output Serial send data 1
P94 1 1/0 Port 94: 10 port (with pull-up resistor)
RXD1 Input Serial receive dafa 1
P35 1 110 Port 95: 1/0 port (with pull-up resistor)
SCLKt 110 Serial clock /0 1
PAT 1 10 Port A7: 1/0 port
scout Output System clock output: Outputs system clock or 1/2 oscillation clock for synchronizing to external circuit.
WDTOUT 1 Output Watchdog timer output pin
NI 1 Input Non-maskable interrupt request pin: Interrupt request pin with falling edge.
P Can also be operated at rising edge by program.
CLK 1 Output Clock output: Outputs [System Clock+2 | Clock.
P Pulled-up during reset (can be reset to Qutput Disable for reducing noise).
@ 1 Input Externat access: "0” should be input with TMP33CM41A
P “1” shoutd be input with TMP96CMA40A.
Address mode: Selects external data bus width for external access is set by Chip Select/WAIT Control
AMS/TE 1 Innut register, Port 1 Control register.
P For TMP33CM41A: "0” should be input with fixed 16bit bus width or 16bit bus interlarded with 8bit bus.
*1” should be input with fixed 8bit bus width.
ALE 1 Qutput Address latch enable. Can be set Output disable for reducing noise.
RESET 1 Input Reset: Initializes LSI. (With pull-up resistor)
X1/x2 2 I/0 Oscillator connecting pin
XM 1 Input Low Frequency Oscillator connecting pin
Pgg /0 Port 96: 1/0 port (Open Drain Output)
XT2 1 Qutput Low Frequency Oscillator connecting pin
Pa7 10 Port 97: 1/0 port (Open Drain Output)
TESTI/TEST2 2 ?,‘1’;‘[’]‘:‘ TESTA Should be connected with TEST2 pin
VCC 3 ) Pawer supply pin
VsS 3 GND pin (0V)
AVCC 1 Power supply pin for A/D converter
AVSS 1 GND pin for A/D converter (OV)
Note:  Pull-up/pull-down resistor can be released from the pin by software.
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TMP93CM40A

TMP93CM41A
3. Operation 3.1 CPU
This section describes in blocks the functions and basic oper- TMPO3CM40A/M41A devices have a built-in high-perfor-
ations of TMP93CM40A/M41A devices. mance 16-bit CPU (900L CPU). (For CPU operation, see

Check the [7. Care Points and Restriction]in TLCS-800 CPU in the previous section).

TMP33CM40/TMP93CM41 because of the Care Points, etc.,
are described.
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TMP93CM40A
TMP93CM41A

3.2 Memory Map

Figure 3.2 is a memory map of the TMPO3CM40A/M41A.

000000H
000080H

000100H

000880H

008000H

008100H %

010000H

FFFFOOH
FFFFEFH

External memory
{16M-byte)

256 byte area (n)
¥
64K-byte area
{nn)
16Mébyte area
{-R)
(R+)
(R + R8/16)
(R +d8/16)
{nnn)

| = Internal area)

Note: Resetting sets the stack pointer (XSP) to 100H.
The 256 Byte Area from FFFFOOH to FFFFFFH can not be used.

Figure 3.2. Memory Map
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