TOSHIBA TMP95CS66

CMOS 16-Bit Microcontrollers
TMP95CS66F

1. Outline and Features

TMP95CS66 is a high-speed 16-bit microcontroller designed for the control of various mid- to large-
scale equipment. This device is TNP95CS64 function cut. Otherwise, all the functions of the products
are the same.

TMP95CS66 comes in a 100-pin flat package.

Listed below are the features.

(1) High-speed 16-bit CPU (900/H CPU)

Instruction mnemonics are upward-compatible with TLCS-90/900

16 Mbytes of linear address space

General-purpose registers and register banks

16-bit multiplication and division instructions; bit transfer and arithmetic instructions
Micro DMA: Four-channels (640 ns/ 2 bytes at 25 MHz)

(2) Minimum instruction execution time: 160 ns (at 25 MHz)

(8)  Built-in RAM: 2 Kbytes
Built-in ROM: 64 Kbyte

(4) External memory expansion
® Expandable up to 16 Mbytes (shared program/data area)
e External data bus width select pin (AM8/16)
® (Can simultaneously support 8/16-bit width external data bus
-+ Dynamic data bus sizing

(5)  8-bittimers: 8 channels

® With event counter function: 2 channels
(6)  16-bit timer/event counter: 2 channels
(7)  General-purpose serial interface: 1 channels
(8) Watchdog timer
(9)  Chip select/wait controller: 4 blocks

980910EBP1

@ 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.

@ TOSHIBA is continually working to improve the quality and the 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 observe standards of safety, and to avoid
situations in which a malfunction or failure of a TOSHIBA product 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 products specifications. Also, please keep in mind the precautions
and conditions set forth in the TOSHIBA Semiconductor Reliability Handbook.

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

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

@ The information contained herein is subject to change without notice.
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(10)

(11)
(12)

(13)

(14)
(15)

Interrupts: 45 interrupts

® 9 CPU interrupts: Software interrupt instruction and illegal instruction

® 21 internal interrupts:
® 10 external interrupts:

Input/output ports: 81 pins

Standby mode

:| Seven selectable priority levels

® Four HALT modes: RUN, IDLE2, IDLE1, STOP

Operating voltage
® Vec=4.5-55V

Package: P-LQFP100-1414-0.50D
Differences between TMP95CS64F and TMP95CS66

TMP95CS64F TMP95CS66F
10-bit A/D converter 8 channels —_
8-bit D/A converter 8 channels —_

Operating voltage

Vec=4.5Vt05.5 V(@ f=8to 25 MHz)
Voc=2.7V t03.3 V (@ f=4 to 10 MHz)

Vee=45Vto5.5V
(@ f=8t025 MHz)
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TOSHIBA TMP95CS66
900/H CPU ~<—— VCC|[5]
~—— VSS [5]
XWA W] A
XBC B|C
PORTA
XHL HIL X2
XIX IX
XIY Y — T K
Xz 1z ~—— AM&/16
XSP sP ~1 EA
P80 to P82 PORT 8 - 32 bit —> ~<——— RESET
P86, P87 SR PORT 0 (P00 to P0O7)
D00 07
TxD1 (P83) PORT 1 (P10to P17)
X SERIAL 1/0 D8to D15
RxD1 (P84) (CH. 1) WATTI :AHE'?{OG
SCLK1/CTS1 (P85) PORT 2 (P20 to P27)
A151to0 A23
PORT 3 (P30 to P37)
A8to A15
8BIT TIMER
TIO/INT1 (P70) (TIMER 0) RD (P50)
WR (P51)
8BIT TIMER HWR (P52)
TO1 (P71) (TIMER 1) PORT5 BUSRQ (P53)
~«—1—> BUSAK (P54)
P57
8BIT TIMER [
(TIMER 2) WAIT (P55)
CS/WAIT CS0 (P60)
BT TIVIER CONTROLLER CS1(P61)
TO3/INT2 (P72 (4-BLOCK) CS2 (P62)
(P72) (TIMER 3) €53 (P63)
8BIT TIMER INTERRUPT NMI
TI4/INT3 (P73) (TIMER 4) CONTROLLER INTO (P56)
8BIT TIMER 64 KB ROM
TOS5 (P74) (TIMER 5)
8BIT TIMER (TIMER 8) ?(?8/ :ggg(Pgﬂ
(TIMER 6)
TO9 (P93)
TIA/INT7 (P94)
BIT TIMER 16BIT TIMER
TO7/INT4 (P75) S(TIMER 7) ?TIMER 9) TIB/INT8 (P95)
TOA/TOB (P96)
Note: After areset function in parentheses( ) are selected for the shared pins.
Product AMS8/16 Pin function after reset
TMP95CS66 | Fixed to high level | Multi-use pins can select function in parentheses ( ).
Figure 1 TMP95CS66 Block Diagram
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2. Pin Assignment and Pin Functions

This section shows the TMP95CS66F pin assignment, and the names and an outline of the functions of
the input/output pins.

2.1 Pin Assignment Diagram

Figure 2.1 is a pin assignment diagram for TMP95CS66F.
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Figure 2.1 Pin Assignment Diagram (100-Pin LQFP)
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2.2 Pin Names and Functions
Table 2.2 shows the names and functions of the input/output pins.
Table 2.2 Pin Names and Functions (1/3)
Pin Name No‘fgizir Input/Output Function

P00 to P07 8 Input/output | Port 0: 1/0 port. Input or output specifiable in units of bits

/D0 to D7 Input/output | Data: Data bus0to7

P10 to P17 8 Input/output [ Port 1: I/O port. Input or output specifiable in units of bits

/D8to D15 Input/output | Data: Data bus8to 15

P20 to P27 8 Input/output | Port 2: 1/0 port. Input or output specifiable in units of bits

/A16to A23 Output | Address: Address bus 16 to 23

P30 to P37 8 Input/output | Port 3: 1/0 port. Input or output specifiable in units of bits

/A8 to A15 Output | Address: Address bus 8to 15

P40 to P47 8 Input/output [ Port 4: 1/0 port. Input or output specifiable in units of bits

/A0 to A7 Output | Address: Address bus0to 7

P50 1 Output | Port 50: Output-only port

/RD Output [Read: Outputs strobe signal to read external memory (setting P5
<P50> =0 and P5FC <P50F> =1 outputs strobe signal at all read
timings)

P51 1 Output | Port 51: Output-only port.

/WR Output | Write: Outputs strobe signal to write data on pins DO to D7

P52 1 Input/output | Port 52: I/O port (with built-in pull-up resistor)

/HWR Output | Upper write: Outputs strobe signal to write data on pins D8 to D15

P53 1 Input/output | Port 53: I/O port (with built-in pull-up resistor)

/BUSRQ Input [ Bus request: Input pin to request external bus release

P54 1 Input/output [ Port 54: 1/0 port (with built-in pull-up resistor)

/BUSAK Output | Bus acknowledge: Output pin to acknowledge that CPU received
BUSRQ and released external bus.

P55 1 Input/output [ Port 55: 1/O port (with built-in pull up resistor)

/WAIT Input [ Wait: Buswait request pin for CPU (Effective when 1 + NWAIT mode,
or0 + NWAIT mode. Setusing chipselect/waitcontrol register.)

P56 1 Input/output [ Port 56: 1/0 port (with built-in pull-up resistor)

/INTO Input | Interrupt request pin 0: Interrupt request pin with programmable
level/rising edge. J L £

P57 1 Input/output [ Port 57: 1/0 port (with built-in pull-up resistor)
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Table 2.2 Pin Names and Functions (2/3)

Number

Pin Name ofPins | INPUt/Output Function
P60 1 Output | Port 60: Output-only port
/CSO Output | Chip select 0: Outputs 0 if address is within specified address range
P61 1 Output | Port 61: Output-only port
/CS1 Output | Chip select 1: Outputs 0 if address is within specified address range
P62 1 Output | Port 62: Output-only port
/CS2 Output | Chip select 2: Outputs 0 if address is within specified address range
P63 1 Output | Port 63: Output-only port
/CS3 Output | Chip select 3: Outputs 0 if address is within specified address range
P70 1 Input/output | Port 70: 1/0O port
/TIO Input | Timer input 0: Input pin for timer 0
/INT1 Input | Interrupt request pin 1: Rising-edge interrupt request pin v
P71 1 Input/output|Port71: 1/O port.
/TO1 Output | Timer output 1: Output pin fortimerQor 1
P72 1 Input/output | Port 72: 1/0O port
/TO3 Output | Timer output 3: Output pin for timer 2 or 3
/INT2 Input | Interrupt request pin 2: Rising-edge interrupt request pin  _f
P73 1 Input/output | Port 73: 1/O port
/Tl4 Input | Timer input 4: Input pin for timer 4
/INT3 Input | Interrupt request pin 3: Rising-edge interrupt request pin  _4
P74 1 Input/output | Port 74: 1/O port
/TO5 Output | Timer output 5: Output pin fortimer4or5
P75 1 Input/output | Port 75: 1/0 port
/TO7 Output | Timer output 7: Output pin fortimer6or?7
/INT4 Input | Interrupt request pin 4: Rising-edge interrupt request pin T
P80 1 Input/output | Port 80: I/O port (with built-in pull-up resistor)
P81 1 Input/output | Port 81: I/O port (with built-in pull-up resistor)
P82 1 Input/output [ Port 82: 1/0 port (with built-in pull-up resistor)
P83 1 Input/output | Port 83: I/O port (with built-in pull-up resistor)
/TxD1 Output | Serial transmission data 1
P84 1 Input/output [ Port 84: 1/0 port (with built-in pull-up resistor)
/RxD1 Input | Serial receive data 1
P85 1 Input/output | Port 85: I/O port (with built-in pull-up resistor)
/SCLK1 Input/output | Serial clock input/output 1
/CTST Input | Serial data ready to send 1 (Clear-to-send)
P86 1 Input/output | Port 86: I/O port (with built-in pull-up resistor)
P87 1 Input/output [ Port 87: 1/0 port (with built-in pull-up resistor)
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Table 2.2 Pin Names and Functions (3/3)

Pin Name Ncl:cr;izir Input/Output Function

P90 1 Input/output | Port 90: 1/O port

/TI8 Input | Timer input 8: Input pin for timer 8

/INT5 Input | Interrupt request pin 5: Interrupt request pin with programmable
rising/falling edge 4 L

P91 1 Input/output |Port91: 1/0O port

/TI9 Input | Timer input 9: Input pin for timer 8

/INT6 Input | Interrupt request pin 6: Rising edge interrupt request pin ya

P92 1 Input/output | Port 92: 1/0O port

/TO8 Output | Timer output 8: Output pin for timer 8

P93 1 Input/output | Port 93: 1/O port

/TO9 Output | Timer output 9: Output pin for timer 8

P94 1 Input/output | Port 94: 1/O port

/TIA Input | Timer input A: Input pin for timer 9

/INT7 Input | Interrupt request pin 7: Interrupt request pin with programmable
rising/falling edge 4 L

P95 1 Input/output | Port 95: 1/0O port

/TIB Input | Timer input B: Input pin for timer 9

/INT8 Input | Interrupt request pin 8: Rising edge interrupt request pin e

P96 1 Input/output | Port 96: 1/0 port

/TOA Output | Timer output A: Output pin for timer 9

/TOB Output | Timer output B: Output pin for timer 9

PAO to PA2 3 Input | Port AO to A2: Input-only port

PA3 1 Input [ Port A3: Input-only port

PA4 to PA7 4 Input [ Port Adto A7: Input-only port

NMIT 1 Input | Non-maskable interrupt request pin: Interrupt request pin with
programmable falling edge or both falling and rising edge

L

CLK 1 Output | Clock output: Outputs external clock divided by 4.
Pulled up during reset.

EA 1 Input

AMS8 /16 1 Input

X1/X2 2__|Inputioutput

vcc

VSS 5

Note: Disconnect the pull-up resistors from pins other than RESET pin by software.
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3. Electrical Characteristics
3.1  Absolute Maximum Ratings
Parameter Symbol Rating Unit
Power Supply Voltage Vcc -0.5to0 +6.5 \
Input Voltage VN -0.5toVcc+0.5 Y
Output current (total) SloL +120 mA
Output current (total) > loH -120 mA
Power Dissipation (Ta = + 70°C) Pp 600 mw
Soldering Temperature (10's) T sOLDER +260 °C
Storage Temperature TsTG -65to +150 °C
Operating Temperature T opPrR -20to +70 °C
Note: The absolute maximum ratings are rated values which must not be exceeded during
operation, even for an instant. Any one of the ratings must not be exceeded. If any absolute
maximum rating is exceeded, a device may break down or its performance may be degraded,
causing it to catch fire or explode resulting in injury to the user. Thus, when designing
products which include this device, ensure that no absolute maximum rating value will ever
be exceeded.
3.2 DCElectrical Characteristics
(1) Vece=+5V+10%,Ta= -20to +70°C (fc=8to 25 MHz)
(Typical values are for Ta= +25°C, VCC= +5V.)
Parameter Symbol Test Condition Min Max Unit
Input Low Voltage (DO to 15) AT -0.3 0.8 Y
Port2to A VL -0.3 0.3 Vcc \Y
(except P56, P70, P72, P73, P75)
RESET, NMI, INTO to 4 Vi -0.3 0.25 Vce v
EA, AM8/16 VL3 -03 0.3 \Y
R | VI L | 703 ] 02Vee LV
Input High Voltage (D0 to 15) VIH 2.2 Vcc+0.3 \Y
Port2to A V IH1 0.7 Vce Vee+0.3 \Y
(except P56, P70, P72, P73, P75)
RESET, NMI, INTO to 4 V2 0.75 Vcc Vce +0.3 v
EA, AM8/16 V13 Vee-0.3 Vec+0.3 \Y
RS | VIHE ], 08Vee ... Veer03 V.
Output Low Voltage | Vou . flot=16mA ], 045 Y.
Output High Voltage V OH | OH = — 400 xA 2.4 Y
V OH1 | OH = — 100 zA 0.75 Vcc v
R | Vowz  flon=-20pA 1 09Vee ]V
Darlington Drive Current | DAR Vext=15V —-1.0 -35 mA
(8OutputPinsmax) | JREXTELTRO e
Input Leakage Current I 0.0=Vin=Vcc 0.02(Typ) [ %5 uA
Output Leakage Current | | lo ... 0.2=Vin=Vcc-02 | 0.05(Typ) %10 .1 1A
Operating Current (RUN) I cc fc=25MHz 40 (Typ) 50 mA
IDLE2 30 (Typ) 40 mA
IDLE1 3.5 (Typ) 10 mA
STOP (Ta= -20to +70°C) 0.2=Vin=Vcc-0.2 0.5 (Typ) 50 uA
STOP(Ta=0to +50°C) . .ilioo 02=Vin=Vcc-02 | ). 10 ] 1A
Power Down Voltage V stop Vi2=0.2 Vce, 2.0 6.0 \Y
(@STOP, RAMBackup) | .| Vinz=08Vee i
Pull Up Registance .| RRP . A5 ). 160 ... ke
Pin Capacitance | Cio  |fe=1MHz ] L PF.
Schmitt Width VTH 0.4 1.0 (Typ) v
RESET,NMI,INTO to 4
Note: IDAR guarantees up to eight pins from any output port.
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3.3 ACElectrical Characteristics
(1) Vec=+5VE10%,Ta= -20to +70°C
(fc=8 MHz to 25 MHz)
No Parameter Symbol - Formula 2_0 MHz 2_5 MHz Unit
Min Max Min | Max | Min | Max
1| Oscillation cycle ( =x) tosc 40 125 50 40 ns
2|Clock pulse width tcik | 2.0x-40 60 40 ns
3|A0 to 23 valid — Clock hold tak | 0.5x-20 5 0 ns
4|Clock valid - A0 to 23 hold tka 1.5x-60 15 0 ns
5| A0 to 23 valid - RD/WR fall tac 1.0x - 20 30 20 ns
6 |RD/AWR rise — A0 to 23 hold tca | 0.5x-20 5 0 ns
7|A0 to 23 valid - D0 to 15 input tAD 3.5x-40 135 100 | ns
8|RD fall - D0 to 15 input trRD 2.5x-45 80 55| ns
9[RD low pulse width trRR 2.5x - 40 85 60 ns
10|RD rise = D0 to 15 hold tHR 0 0 0 ns
11|WR low pulse width tww | 2.5x-40 85 60 ns
12 (D0 to 15 valid - WR rise tpw | 2.0x-40 60 40 ns
13|WR rise -D0 to 15 hold twp |0.5x-10 15 10 ns
14| A0 to 23 valid > WAIT input  (\Widde )| taw 3.5x-90 85 50 | ns
A0 to 23 valid - WAIT input  (353VAT)| taw 1.5x - 40 35 20 | ns
15|RD/WR fall - WAIT hold IWAT e )| tew | 2.5x+0 125 100 ns
RDAWR fall - WAIT hold GraNATY tew | 0.5x+0 25 20 ns
16 |WR rise— PORT valid tcp 200 200 200 | ns
17| CS Low pulse width (PSRAM mode) tce 3.0x - 40 110 80 ns
18 CS fall-> D0 to 15 input (PSRAM mode) teea 3.0x — 60 90 60 | ns
19 Address setup time (PSRAM mode) tpasc | 0.5x - 15 10 5 ns
20| €S precharge time (PSRAM modey| 7 | 10X =10 40 30 ns
AC measuring conditions
e Outputlevel: High 2.2 V/Low 0.8V, CL=50 pF
¢ Inputlevel: High2.4V/Low 0.45V (DO to D15)
High 0.8 Vcc/ Low 0.2 Vec (except for DO to D15)
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(2) Read Cycle

X1

é é tek é ' é é

AOto 23

CS0to CS3
(ROM/SRAM ; :
mode) tAW

DOto 15 =+

: tCEA : : :
t : : > :
PASC : : 5 I tpp:

L : tCE: : ' ;
(CSOto CS3 By : : : : : <
PSRAM mode) : g : : : X
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(3) Write Cycle

X1

A0 to 23 :X

CS0 to CS3
(ROM/SRAM
mode)

PortOutput | )i

tcp

WR,FWR X —tww —
é : ; : i

. twp
DWW :

SIERS N WD (T S

€S0 to CS3
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3.4 Serial Channel Timing
(1) /O interface mode

® SCLK input mode

Vec= +5V+10%, Ta= - 20to +70°C (fc=8to 25 MHz)

Formula 10 MHz 25 MHz .
Parameter Symbol - - - Unit
Min Max Min [ Max | Min | Max

SCLK cycle tscy 16x 1.6 0.64 us
Output Data —SCLK rise/fall* toss | tscy/2-5x-50 250 70 ns
SCLK rise/fall* — Output Data hold toHs 5x-100 400 100 ns
SCLK rise/fall* = input data hold tHsr 0 0 0 ns
SCLK rise/fall* - valid data input tsrD tscy — 5x— 100 1000 340 ns

*) SCLK rise/fall: In SCLK rising edge mode, SCLK rising edge timing; in SCLK falling edge mode, SCLK falling
edge timing

@ SCLK output mode

Vee= +5V+10%,Ta= —20to +70°C (fc=81to0 25 MHz)

Formula 10 MHz 25 MHz .
Parameter Symbol - - - Unit
Min Max Min | Max | Min [ Max

SCLK cycle (programmable) tscy 16x 8192x 1.6 |1819.2 | 0.64 | 3276 | us
Output Data —SCLK rising edge toss | tscy —2x-150 1250 410 ns
SCLK rising edge — Output Data hold | toHs 2x-80 120 0 ns
SCLK rising edge — Input Data hold tHsr 0 0 0 ns
SCLK rising edge — valid data input tsrD tscy —2x - 150 1250 410 ns

SCLK ety

Output mode/
input rising mode

L |
SCLK M —r I I 1

(Input falling mode)

‘tOSS LoHs
OUTPUT DATA l«——055 >l
TxD \ 0 X 1 X 2 X 3 X
tsRD | |_tHsr
INPUT DATA : .
RxD X o X Xt X X 2 X X 3 X
VALID VALID VALID VALID

(2) UART Mode (SCLK1 External Input)

Vee= +5V+10%, Ta= —20to +70°C (fc=8to 25 MHz)

Formula 10 MHz 25 MHz )
Parameter Symbol - - - Unit
Min Max Min | Max | Min [ Max
SCLK cycle tscy 4x + 20 420 180 ns
Low-level SCLK pulse width tsevL 2x+5 205 85 ns
High-level SCLK pulse width tscyH 2x+5 205 85 ns
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3.5 EventCounter (External Input Clocks: TIO, Ti4, TI8, TI9, TIA, TIB)

Vee= +5V+10%, Ta= - 20to +70°C (fc=8to 25 MHz)

Calculator 10 MHz 25 MHz .
Parameter Symbol - - - Unit
Min Max Min Max Min Max
External input clock cycle tvek 8x + 100 900 420 ns
External low-level input clock pulse width tvekL 4x + 40 440 200 ns
External high-level input clock pulse width tyekH 4x + 40 440 200 ns
3.6 Interrupt Operation
Vee= +5V+10%, Ta= - 20to +70°C (fc=8to 25 MHz)
Parameter symbol Calculator 10 MHz 25 MHz Unit
y Min Max Min Max Min Max
NMI, INTO to 4 low-level pulse width tINTAL 4x 400 160 ns
NMI, INTO to 4 high-level pulse width tiNTAH 4x 400 160 ns
INT5 to INT8 low-level pulse width tinteL | 8x+ 100 900 420 ns
INT5 to INT8 high-level pulse width tintey | 8x+ 100 900 420 ns
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3.7 BusRequest/Bus Acknowledge Timing

Vee= +5V+10%, Ta= - 20to +70°C(fc=8to 25 MHz)

Calculator 10 MHz 25 MHz .
Parameter Symbol - - - Unit
Min Max Min | Max | Min | Max

BUSRQ setup time for CLK tgre 120 120 120 ns
CLK— BUSAK fall tesaL 2.0x+ 120 320 200 ns
CLK— BUSAK rise teBAH 0.5x + 40 90 60 ns
Time from output buffer off until BUSAK falling edge taBA 0 80 0 80 0 80 ns
Time from BUSAK rising edge until output buffer on tean 0 80 0 80 0 80 ns

(Note 1)

LK X5 X X3¢ X XX

| tBRC teBAL | |< tgre
BUSRQ } A
\ 5§ 5§ teBAH <
—
BUSAK
N r'r’ /
- teaa
(o 10 B e Y U | S _5 s_ _________________
7 | S
(Note 2) —
A0 to A23 SS_/ | S m———————————————— <
| S—
e (Note 2) —
RD, WR, SS_/ Y p— S 7
HWR
o (Note 2)
€S0 to CS3 SS_/ j S S S _<‘
.

Note 1: When BUSRQ goes to low level to request bus release, if the current bus cycle is yet complete due to a
wait, the bus is not released until the wait completes.

Note 2: The dotted line indicates only that the output buffer is off, not that the signal is at middle level.
Immediately after bus release, the signal level prior to the bus release is held dynamically by the
external load capacitance. Therefore, designs should allow for the fact that when using an external
resistor or similar to fix the signal level while the bus is released, after bus release a delay occurs
before the signal goes to its fixed level (due to the CR time constant). The internal programmable pull-
up resistor continues to function in accordance with the internal signal level.
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4, List of Special Function Registers (SFR)

The special function registers (SFR), which control the input/output ports and peripheral components,
are allocated 160 bytes within the 000000H to 00009FH address range.
The registers built into cannot be accessed from outside.

(1) Input/output port

(2) Input/output port control
(3) Timer control

(4) Serial channel control

(5) Interrupt control

(6) Watchdog timer control
(7) Chip select/wait controller
(8) D/A converter control

(9) A/D converter control

Table structure

Symbol Name Address 76 // £ 1 :0
P H —> bit Symbol
\\ —> Read / Write
H —> Initial value at reset
// —> Remarks

(Supplement for symbols used in Table)

O Read/Write

R/W: Both readable and writable

R: Readable

W: Writable

*R/W: Read-modify-write (RMW) instructions are prohibited for controlling ON/OFF of the pull-
up resistors.

(@ RMW prohibited
® Cannot be read, modified, and written. (Cannot use the following instructions: EX, ADD, ADC,
SUB, SBC, INC, DEC, AND, OR, XOR, STCF, RES, SET, CHG, TEST, RLC, RRC, RL, RR, SLA,
SRA, SLL, SRL, RLD, RRD)
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TOSHIBA

TMP95CS66

Table 5 List of TMP95CS64/265 Special Function Register Addresses

Address Register Name | Address | Register Name | Address | Register Name | Address | Register Name

000000H | PO 30H| TREGSL 60H | (Reserved) 90H| BOCS
TH| P1 1H| TREG8H 1H| (Reserved) 1H| B1CS
2H| POCR 2H| TREGOL 2H| (Reserved) 2H| B2CS
3H| (Reserved) 3H| TREGOH 3H| (Reserved) 3H| B3CS
4H| P1CR 4H| CAP1L 4H | (Reserved) 4H| MSARO
5H| P1FC 5H| CAP1H 5H| (Reserved) 5H( MAMRO
6H| P2 6H| CAP2L 6H | (Reserved) 6H| MSAR1
7H|P3 7H| CAP2H 7H| (Reserved) 7H| MAMR1
8H| P2CR 8H| TBMOD 8H | (Reserved) 8H| MSAR2
9H| P2FC 9H| T8FFCR 9H| (Reserved) 9H| MAMR2
AH| P3CR AH| T89CR AH| SDMACRO AH| MSAR3
BH| P3FC BH| T16RUN BH| SDMACR1 BH| MAMR3
CH| P4 CH CH| SDMACR2 CH| BEXCS
DH| P5 DH (Reserved) DH| SDMACR3 DH| (Reserved)
EH| PACR EH EH| WDMOD EH| (Reserved)
FH| P4FC FH FH| WDCR FH| (Reserved)
10H| P5CR 40H| TREGAL 70H| INTEOAD
1H| P5FC 1H| TREGAH 1H| INTE12
2H| P6 2H| TREGBL 2H| INTE34
3H|P7 3H| TREGBH 3H| INTE56
4H| (Reserved) 4H| CAP3L 4H| INTE78
5H| P6FC 5H| CAP3H SH|INTETO1
6H| P7CR 6H| CAP4AL 6H| INTET23
7H| P7FC 7H| CAP4H 7H| INTET45
8H| P8 8H| TOMOD 8H| INTET67
9H| P9 9H| T9FFCR 9H| INTET89
AH| P8CR AH| (Reserved) AH| INTETAB
BH| P8FC BH| (Reserved) BH| NTETOV
CH| P9CR CH| (Reserved) CH| INTESO
DH| P9FC DH| (Reserved) DH| INTES1
EH| PA EH| (Reserved) EH|INTES2
FH| (Reserved) FH| (Reserved) FH| INTETCO1
20H| T8SRUN 50H|SC1BUF 80H| INTETC23
1H| TRDC 1H|[SCI1CR 1H| )
2H| TREGO 2H| SC1MOD 2H
3H| TREG1 3H|BR1CR 3H
4H| TOTMOD 4H | (Reserved) 4H
5H| TO2FFCR 5H| (Reserved) 5H
6H| TREG2 6H | (Reserved) 6H
7H| TREG3 7H| (Reserved) 7H
8H| T23MOD 8H| ODE 8H|  (Reserved)
9H| TREG4 9H | IMC 9H
AH| TREG5 AH| DMAQV AH
BH| T45MOD BH| DMA1V BH
CH| T46FFCR CH| DMA2V CH
DH| TREG6 DH| DMA3V DH
EH| TREG7 EH| (Reserved) EH
FH| T67MOD FH| (Reserved) FH| J
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TOSHIBA TMP95CS66
(1) Input/Output Ports
Symbol [ Name Address 7 6 5 4 3 2 1 0
PO7Z { PO6 i POS i P04 i P03 i P02 i P01 i POO
Port 0 R/W
PO 00H - -
Register Input mode (output latch register undefined)
shared with D7 to DO
P17 ¢ P16 i P15 ¢ P14 ¢ p13 1 P12 i P11 i P10
Port 1 R/W
P1 01H -
Register Input mode (output latch register cleared to 0)
shared with D15 to D8
P27 i P26 i P25 i P24 i P23 i P22 i P21 i P20
Port 2 R/W
P2 06H -
Register Input mode (output latch register cleared to 0)
shared with D23 to D16
P37 1 P36 i P35 1 P34 i P33 i P32 i P31 P30
Port 3 R/W
P3 07H -
Register Input mode (output latch register cleared to 0)
shared with A15to A8
P47 1 P46 i P45 1 P44 i P43 i P42 i P4l i  P4D
Port4 R/W
P4 OCH -
Register Input mode (output latch register cleared to 0)
shared with A7 to A0
P57 ! P56 ! P55 ! P54 i P53 ! P52 i P51 i P50
Port 5 *R/W .
P5 Register 0DH Input mode (set to 1/Pull-up) ‘Output only (set to 1) (Note)
Shared withShared withShared withShared withShared withShared \ W|th5hared with
: INTO WAIT : BUSAK BUSRQ HWR WR : RD
: : i P63 i P62 i P61 i P60
Port 6 R/W
P6 Register 12H : Output mode (set to 1)
Shared W|thShared withShared v W|thShared with
: CS2 i CS1_ i ¢SO
P75 i P74 § P73 § P72 P71 P70
Port 7 R/W
P7 Register 13H Input mode (output latch register cleared to 0)
Shared withShared withShared W|thShared withShared withShared with
: i TO7/INT4 TOS5 i TI4/INT3 : TO3/INT2 : TO1 i TIO/INT1
P87 i P86 é P85 i P84 i P83 é P82 i P81 i P80
Port 8 *R/W
P8 Register 18H Input mode (set to 1/pulled up)
Shared withShared withShared with:
SCLK1/CTS1 RxD1 i TxD1 : : :
P96 : P95 i P94 i P93 i P92 i P91 i P90
Port9 R/W
P9 Register 19H Input mode (output latch register cleared to 0)
Shared withShared withShared withShared withShared withShared withShared with
TOA/TOB : TIB/INT8 : TIA/INT7 : TO9 : TO8 : TI9/INT6 : TI8/INT5
PA7 : PAG6 : PAS : PA4 : PA3 : PA2 : PA1 : PAQ
Port A
PA . 1EH R
Register Input-only
Note: When P5<P50> is cleared to 0 with P50 set as an RD pin, the P50 RD signal is still output even when the internal

address area is accessed (for PSRAM).
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(2) Input/Output Port Control (1/2)

Symbol [ Name | Address 7 ¢ 6 i 5 i 4 i 3 2 i 0
Port 0 PO7C : PO6C : POSC : POAC : PO3C : P02C : POIC : POOC
02H w
POCR | Control | ariw o ' o ! o T o [ o T o T o T o
Register | ohibited) 0:IN 1: OUT
Port 1 P17C_ i P16C_ | P15C i P14C i P13C_{ P12C_ i P11C_i P10C
04H W
PICR | Control | aviw o i o0 i o i 0o i o i 0o i o i o
Register | ohibited) 0:IN 1: OUT
Port 1 PI7ZF i P16F i PI5F i P14F i PI13F i P12F i PI11F i PI0F
_ 05H W
PIFC | Function | enw o ¢ o i o ¢ o f o f o i o i o
Register | ohibited) 0: PORT 1: D15 to D8 (P1CR = 00H)
Port 2 P27C i P26C i P25C i P24C i P23C i P22C i P21C { P20C
08H W
P2CR | Control 1 rvw 0o ¢ o 1 o [ o T o T o T 9 T o
Register | ohibited) 0:IN 1: OUT
Port 2 P27F : P26F : P25F i P24F i P23F | P22F : P21F i  P20F
_ 09H W
P2FC Func.tlon (RMW 0 0 0 0 0 0 0 0
Register | ohibited) 0: PORT 1: A23 to A16 (P2CR = FFH)
Port 3 P37C : P36C : P35C : P34C : P33C i P32C : P31C : P30C
0AH W
PSCR | Control | aviw o : o0 . 0o o I o T o T o T o
Register | ohibited) 0:IN 1: OUT
Port 3 P37F : P36F : P35F : P34F : P33F : P32F : P31F : P30F
_ 0BH w
P3FC Func.tlon (RMW 0 ; 0 ; 0 ; 0 ; ; 0 ; 0 ; 0
Register | ohibited) 0: PORT 1: A15 to A8 (P3CR = FFH)
Port 4 PA7C i P46C i PA5C ! P44C ! P43C ! P42C i P41C i P40C
OEH W
PACR | Control | arviw o ' o | o T o [ o T o T o T o
Register | ohibited) 0:IN 1: OUT
Port 4 PA7F : PA6F | PASF i P44F i PA3F i PA2F i PA1F i  PAQF
_ OFH W
PAFC | Function | enw o ¢ o0 i o i o i o i 0o i o i o0
Register | ohibited) 0: PORT 1: A7 to AO (PACR = FFH)
PS7C i P56C i P55C i P54C i P53C i P52C
Port5
10H W
PSCR | Control | arviw o ¢ o0 o i o o i o
Register | ohibited) 0: IN 1: OUT : .
: : i P54F i P53F i P52F : P51F i  PS50F
Port 5 11H : i § W
P5FC | Function 5 5 5 0 5 0 5 0 5 0 : 0
Register | (RMW 10: PORT :0: PORT (0: PORT {0: PORT :0: PORT
brohibited) : ; 1: BUSAK :1: BUSRQ :1: HWR :1: WR  i1: RD
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TOSHIBA TMP95CS66
Input/Qutput Port Control (2/2)
Symbol | Name | Address 7 6 5 4 i 3 2 1 0
! PB3F P62F P61F P60F
Port 6 :
P6FC | Function 15H : 0o 0 0o 0
Register | (RMW :0: PORT :0: PORT :0: PORT :0: PORT
prohibited) :1: CS3 11: €S2 $1: CS1 $1: CSO
Port 7 P75C P74C i P73C | P72C i P71C i P70C
16H W
P7CR | Control 1 evw 0 o o . o [ o 0
Register | ohibited) 0: IN 1: OUT
P75F : P74F i P72F i P7IF
Port 7 W :
P7FC | Function 17H . 0 0 . 0 0
Register | (RMW :0: PORT :0: PORT :0: PORT  :0: PORT
prohibited) $1: TO7 i 1: TO5 : 11:TO3 11: TO1
Port 8 P87C P86C : P85C : P8AC : P83C : P82C : P8IC P80C
1AH W
P8CR Con.trol (RMW 0 0 0 0 : 0 0 0 0
Register | ohibited) 0:IN 1: OUT
P85F © P83F
Port 8 w w
i 1BH : 0 : 0
PBFC | Function 10: PORT '0: PORT
Register | rmw H1: SCLK1 :1: TxD1
prohibited) i jcTst :
Port 9 P96C P95C P94C P93C P92C P91C P90C
1CH W
POCR | Control | arviw 0 0 0 o I o 0 0
Register | ohibited) 0: IN 1: OUT
TOS1 PO6F P93F i  P92F
Port 9 w w
P9FC | Function 1DH 0 - 0 9 °
Register | (RMW 0: TOA 5?5 ing/ ;o: PORT ;o: PORT
brohibited) 1: TOB . TOB 1 TO9 1 TO8
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(3) Timer Control (1/4)

Symbol | Name | Address 7 i 6 i 5 Y P2 1 i 0
TZRUN | T6RUN : TSRUN : T4RUN : T3RUN : T2RUN : TIRUN : TORUN
8 bit Timer 0 : 0 : 0 : 0 : 0 : 0 : 0 : 0
T8RUN Run 20H 8.-b|t .8-b|t .8-b|t .8-b|t .8-b|t .8-b|t .8-b|t .8-b|t
Control timer7 : timer6 : timer5 : timer4 : timer3 : timer2 : timer1 : timerO
Register 0: Stop and:0: Stop and :0: Stop and :0: Stop and:0: Stop and :0: Stop and :0: Stop and :0: Stop and
clear i clear i «clear i clear i clear i clear i «clear i clear
1: Count :1:Count :1:Count :1:Count :1:Count :1:Count :1:Count :1:Count
: : : TR6DE : TR4ADE : TR2DE : TRODE
Timer : : : : RIW
Register : : : : 0 § 0 : 0 : 0
TRDC Double : : : :TREG6 ‘TREG4 :TREG2 :TREGO
Buffer 21H : : : idouble  :double  :double  :double
Control : : : ‘buffer ‘buffer :buffer ‘buffer
Register :0: Disable :0: Disable :0: Disable :0: Disable
: : : :1: Enable :i1: Enable :1: Enable :1: Enable
8 bit Timer 22H —
TREGO . (RMW W
Register 0 o -
prohibited) Undefined
8 bit Timer 23H —
TREG1 ) (RMW W
Register 1 . -
prohibited) _ i _ Undefined _ i i
TOIM1 : TOIMO : PWMO1 : PWMOO : TICLK1 : TICLKO : TOCLK1 : TOCLKO
- RIW
8bitT " T T T " T "
o 1mer 0 | 0 ¢ 0o T o I o T o T o T o
TO1 M ode 2aH Timer 0, 1 operating i PWMO cycle selection : Timer 1inputclock  : Timer 0 input clock
MOD mode setting i 00: Don'tcare i selection i selection
Control 00: 8bittimer i 01:26-1 i 00: TOOTRG i 00:TIOinput
Register 01: 16 bit timer i10:27-1 201 4T i 01:¢4T1
10: 8bit PPG fq1:28-1 i10: ¢T16 P10:¢4T4
11: 8bitPWM : ) I 11: ¢4T256 P 11: 4T16
FF3C1 :{ FF3C0 : FF3IE : FF3IS i FF1C1 { FFICO i FFIIE | FF1IS
L RW L RW
8 bit Timer 1 : 1 : 0 : 0 : 1 : 1 : 0 : 0
0,2 25H 00: Invert TEF3 TFF3 {0: Inversion:  Q: Invert TEF1 TFF1 {0: Inversion
T02 . : . : . : : . : .
FFCR Flip-Flop 01: Set TFF3 inversion i bytimer: 01:SetTFF1 linversion : bytimer
Control 10: Clear TFF3 icontrol i 2 : 1? %2?;:5::6 icontrol i 0
Register 11: Don't care :0: Disable :1: Inversion: ' :0: Disable :1: Inversion
:1: Enable : bytimer: :1: Enable : bytimer
: 3 : : N
8 bit Timer 26H —
TREG2 ) (RMW W
Register 2 N -
prohibited) Undefined
8 bit Timer 27H —
TREG3 . (RMW W
Register 3 o -
prohibited) _ i i Undefined i _ i
T23M1 : T23MO0 : PWM21 : PWM20 : T3CLK1 : T3CLKO : T2CLK1 : T2CLKO
- R/W
zlgt imer 5 ; 5 ; 5 : 5 : 5 ; > ; 5 5 5
T23 N'I ode 28H Timer 2, 3 operating i PWM2 cycle selection : Timer 3inputclock i Timer 2input clock
MOD mode setting :{  00: Don't care i selection i selection
Control 00: 8bittimer i 01:26-1 { 00: TO2TRG { 00: Don't care
Register 01: 16 bit timer 10:27-1 P01 4T P01 4T
10: 8bit PPG L 11981 ©10: ¢T16 E10: 4T4
11: 8bitPWM : ) P 11: 4T256 i 11: 4T16
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Timer Control (2/4)
Symbol | Name | Address 7 i 6 5 4 3 2 1 0
gbitTimer| 227 —
TREGA Registerd (RMw W
9 prohibited) Undefined
gbitTimer| 2AH —
TREG5 Registers (RMW w
9 prohibited) Undefined
T45M1 T45M0 PWM41 PWM40 : T5CLK1 T5CLKO TACLK1 T4CLKO
- R/W
2"’5'”“” o1 o o I o _ o [ o o1 o

T45 I\;Iode 2BH Timer 4, 5 operating  : PWM4 cycle selection : Timer Sinputclock  : Timer 4 input clock

MOD mode setting i 00: Don'tcare : selection : selection
Control 00: 8bittimer 01: 26— 1 00: TO4TRG i 00:Tl4input
Register 01: 16 bit timer 10: 27— 1 01: ¢T1 01: ¢T1

10: 8bitPPG 1128 _ 1 10: 4T16 10: ¢T4
11: 8bitPWM ) 11: $T256 11: ¢T16
FF7C1 FF7C0 FF7IE FF71S FF5C1 FF5CO FF5IE FF5IS
W R/W : W R/W
8 bit Timer 1 é 1 i 0 é 0 : 1 é 1 i 0 é 0

126 |46 00: Invert TFF7  iTFF7 :0: © 00:InvertTFF5 i TFF5 :0:

FFCR Flip-Flop 2CH 01: Set TFF7 linversion ilnversion : 01: Set TFF5 inversion linversion
Control 10: Clear TFF7 icontrol  ibytimer6 : 10: Clear TFF5 icontrol  ibytimer4
Register 11: Don'tcare  :o: pisable :1: i 1Mz Don'tcare  :o: pisable :1:

{1: Enable :lInversion : i 1: Enable :Inversion
i bytimer7 i i by timer 5
8 bit Timer 2DH —
TREG6 Reqister6 (RMW W
9 prohibited) Undefined
8 bit Timer 2EH —
TREG7 Register? (RMW W
9 prohibited) Undefined
T67M1 T67MO PWM61 PWM60 i T7CLK1 T7CLKO T6CLK1 T6CLKO
- R/W
T T T T T T
2*’7"‘ mer o o0 o 0 o _ i o o o

T67 I\;Iode 2FH Timer 6, 7 operating | PWMB6 cycle selection : Timer 7inputclock  : Timer 6input clock

MOD mode setting :  00: Don'tcare i selection i selection
Control 00: 8bittimer 01:26— 1 :  00: TO6TRG 00: Don‘t care
Register 01: 16 bit timer 10: 27 =1 01: ¢T1 01: ¢T1

10: 8bitPPG 11 28— 1 10: 4T16 10: ¢T4
11: 8bitPWM ) 11: 4T256 11: 4T16
16 bit 30H -
TREGSL [Timer (RMW w
Register8L | prohibited) Undefined
16 bit 31H -
TREGS8H [Timer (RMW w
Register8H | prohibited) Undefined
16 bit 32H -
TREGOL [Timer (RMW w
Register9lL | prohibited) Undefined
16 bit 33H -
TREGYH [Timer (RMW W
Register9H | prohibited) Undefined
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TOSHIBA TMP95CS66
Timer Control (3/4)
Symbol Name Address 7 6 5 4 3 2 1 0
CAPIL ;:p;‘;;; | e R
o Undefined
CAP1H ;:p?;:im 35H R
o Undefined
CAP2L ::p:‘;z , | 36H R
o Undefined
CAP2H ::p:‘;z Lyl 37 R
° _ Undefined _
CAP2T9 EQ9T9 CAP1IN : CAP12M1 : CAP12MO : CLE T8CLK1 T8CLKO
RIW Pow RIW
0 : 0 : 1 : 0 0 : 0 0 : 0
16 bit TFF9 inversion trigger gO:Software; Capture timing i Timer 8 up-; Timer 8 input clock
Timer 8 0: Trigger Disable : capture : 00: Disable icounter  : selection
T8MOD [Mode 38H 1: Trigger Enable {1:Don't 01:TI8 T TI9 7 i control 00: TI8 input
Control Atloading At match care 10:TI8 T TI8 | [0: Clear  © 01: ¢T1
Register of up- ‘between 11: TFF1 T TFF1 | disabled: 10: T4
9 : : ‘1: Clearat | 11: ¢T16
counter  iup-counter { match
valueto  iand TREGY : with
CAP2 : : TREG9
TFFIC1 TFFICO CAP2T8 CAP1T8 EQ9T8 EQ8T8 TFF8C1 TFF8CO
W : R/W : W
1 5 1 : : 0 0 : 1 : 1
16 bit : d 0 ; - :
Timer 8 00: Invert TFF9 TFF8 inversion trigger 00: Invert TFF8
T8FECR |Flip-FI 39H 01: Set TFF9 0: Trigger Disable 01: Set TFF8
Ip-riop 10: Clear TFF9 : 1: Trigger Enable 10: Clear TFF8
Con.trol 11: Don't care iAtloading :Atloading At match :Atmatch 11: Don't care
Register §°f up- §°f up- between ibetween
icounter  :icounter  : : :
‘valueto ivalueto  iUp-counter:up-counter:
iCAP2 iCAP3 iand TREG9 :and TREGS i
- : : : : - : DBAEN DBSEN
R/W i R/W _
Timer 8/9 0 : 0 : 0 : 0
T8ICR |Control 3AH [Note: :Note: ;ZREEIA gZREbe‘
i Always {Always  :CGouble  :double
egiter fxed 100, fixed 100, | buffer buffer
T : * 1 0: Disable :0: Disable
: :1: Enable :1: Enable
PRRUN T9RUN T8RUN : 5
R/W R/W
16 bit 0 : 0 0
Timer Prescaler :16-bit £16-bit
T16RUN [Run 3BH  |0: Stop ‘timer9  itimer8
Control and 10: Stop  :0: Stop
Register clear i and ¢ and
1: Count i clear i clear
:1: Count  :1: Count
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Timer Control (4/4)
Symbol | Name | Address 7 i 6 5 4 3 2 1 0
16 bit 40H -
TREGAL [Timer (RMW W
RegisterAL | prohibited) Undefined
16 bit 41H -
TREGAH [Timer (RMW w
RegisterAH | prohibited) Undefined
16 bit 42H -
TREGBL [Timer (RMW W
RegisterBL | prohibited) Undefined
16 bit 43H -
TREGBH |Timer (RMW W
RegisterBH | prohibited) Undefined
cap3L |[CPture 44H R
Register3L -
Undefined
capsn |CaPture 45H R
Register3H -
Undefined
CApay [COPUUre 46H R
RegisterdL -
Undefined
Capap |C3PtUTE 47H R
Register4H -
Undefined
CAP4TB : EQBTB CAP3IN i CAP34M1 : CAP34MO :  CLE T9CLK1 | TICLKO
R/W A : R/W
0 é 0 1 0 : 0 0 0 : 0
16 bit TFFB inversion trigger EO:SoftwareECapture timing ETimer9 up-§ Timer 8 input clock
Timer 9 0: Trigger Disable i capture | 00: Disable icounter  iselection
TOMOD |Mode 48H 1: Trlgger.EnabIe :1:Don’t ?:) 1:2 T ;:i 1 ;control 8(1) TITA;Input
Control At loading At match care : T { {0:Clear t ¢
: ' T:TFRIY TFFT | | gicabled 10: 4 T4
Register ofup-  :between : P 11:4T16
counter  iup-counter: {1:Clearat :
valueto  land TREGB : match
: TREGB
TFFBC1 | TFFBCO CAPATA CAP3TA [ EQBTA EQATA TFFAC1 | TFFACO
L RAV L
1 : 1 : 1 : 1
16 bit 0 O. - O 0
Timer 9 00: Invert TFFB TFFA inversion trigger 00: Invert TFFA
T9FFCR |Flio-FI 49H 01: Set TFFB 0: Trigger Disable 01: Set TFFA
Ip-Fiop 10: Clear TFFB : 1: Trigger Enable 10: Clear TFFA
:on.trol 11: Don't care “Atloading :Atloading ‘At match At match 11: Don't care
egister ;of up- rof up- ‘between ibetween
s counter :counter : : :
ivalueto ivalueto :UP-counter:up-counter:
:CAP4 :CAP3 :and TREGB :and TREGA :
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TOSHIBA TMP95CS66
(4) Serial Channel Control
Symbol Name Address 7 6 5 4 3 2 1 5 0
Serial RB7 RB6 RB5 RB4 RB3 RB2 RB1 RBO
Channel 1 TB7 TB6 TB5 : TB4 TB3 TB2 RB1 TBO
SCIBUF Buffer S0H R (receive) /W (send)
Register Undefined
RB8 EVEN : PE OERR PERR : FERR SCLKS 10C
R RIW R (cleared to 0 when read) RIW
E0 ) 0 ) E0 ) E0
Serial Bit8of  [Parity  iParity i MiEror . P0:5CLK1 /O
receive {0: Odd ‘addition : Overrun Parity : Framing (_4k ) Elnterface
SC1CR Channel 1 51H  |data {1:Even  :0: Disable : : imode clock
Control . e : : :selection
Register ' 1: Enable L 1:SCLKY_ 0 Baud rate
: : (1) : generato
: ot
: 11:SCLK1 pin
input
TB8 CTSE RXE WU : SM1 SMO SC1 SCO
R/W
Serial Undefined : 0 0 0 : 0 0 0 0
scp. |Channel 1 Bit 8 of EHandshake ;Receive EWake-up i Serial transfer mode | UART mode clock selection
VOD Mode 52H |senddata ifunction icontrol ifunction  : selection 8? EOZJF'QCQGF
Control EO:CTS 0 Disable EO:DisabIe ;00: I/0 interface mode 'g:::err;oem
Register : Disable 1 Enable ;1:Enable :01: 7-bit UART mode : 10:Internal clock 1
11:CTS : :10: 8-bit UART mode : 11:SCLK1 pininput
. Enable : 11: 9-bit UART mode (external clock)
- BR1CK1 BRICKO : BR1S3 ! BRI1S2 BR1S1 BR1S0
R/W R/W
Baud Rate 0 : 0 _ 0 0 0 : 0 _ 0
Generater Note: : Baud rate generator 1 Baud rate generator 1 divisor setting
BR1CR (1 53H  |Always ¢ input clock selection 0000: Divide by 16
Control fixed to 0. 00: 4TO (4/fc) 0001: Divide by 1 (no division)
Register 01: ¢T2  (16/f¢) to
10: 478 (64/fq) 1111: Divide by 15
11: T32  (256/1¢) :
E : ODE1
R/W
Serial : 0
Open : P83
ODE |Drain 58H { output
Enable  settings
Register :0: CMOS
: 1: Open
! drain
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(5) Interrupt Control (1/3)
Symbol Name Address 7 | 6 5 | 4 3 | 2 | 1 | 0
INTO
INTO/AD T
INTE- Enackille 70H 10C 10M2 10M1 10MO
0AD Register (RMW R/W Note) W
9 prohibited) : 0 0 o0 0
INT1/2 INTZ INU
71H 12C 12M2 12M1 12MO 11C 11M2 1TM1 11MO
INTE12 |Enable
Register (RMW R/W Y R/W ] W
9 prohibited) 0 0o . o0 0 0 0o . o0 0
INT3/4 INT4 INT3
72H 14C 14M2 14M1 14MO 13C 13M2 13M1 13MO
INTE34 |Enable
Reqister (RMW R/W W R/W W
9 prohibited) 0 0 0 0 0 0 0 0
INT5/6 INT6 INT5
73H 16C 16M2 16M1 16MO I15C I5M2 I5M1 I5MO
INTE56 |Enable
Register (RMwW RIW : W RIW W
9 prohibited) 0o o0 o 0 0 0 0 0
INT7/8 INT8 INT7
74H 18C 18M12 18M 1 18M0O 17C 17M2 17M1 17MO
INTE78 |Enable
Register (RMW R/W : W R/W W
9 prohibited) 0o o 0 0 0 0o o0 0
INTTO/ INTT1 (t_imer 1) INTTO (t_imer 0)
75H IT1C ITIM2 ITIM1 ITIMO ITOC ITOM2 ITOM1 ITOMO
INTETO1 | Enable
Register (RMW RW__: W RAW W
9 prohibited) 0o . o0 0 0 0 0 : o0 0
INTT2/3 INTT3 (timer 3) INTT2 (timer 2)
76H IT3C IT3M2 : IT3M1 IT3MO 1IT2C IT2M2  :  IT2M1 1T2MO
INTET23 | Enable
Register (RMW R/W : ' R/W ] W
9 prohibited) 0o o 0 0 0 0o . o
INTT4/5 INTT5 (timer 5) INTT4 (timer 4)
77H IT5C IT5M2 IT5M1 IT5MO ITAC ITAM2 ITAM1 ITAMO
INTET45 | Enable
Register (RMW R/W : ' R/W W
9 prohibited) 0o : o0 0 0 0 0o o0 0
INTT6/7 INTT7 (timer 7) INTT6 (timer 6)
78H IT7C IT7M2 IT7M1 IT7MO IT6C IT6M2 IT6M1 IT6MO
INTET67 | Enable
Register (RMW R/W : W R/W W
9 prohibited) 0 i 0 0 0 0 o i o 0
INTTR8/9 INTTR9 (_timer 8) INTTR8 (_timer 8)
INTET89 79H 1IT9C ITOM2 ITOM1 ITOMO IT8C IT8M2 IT8M1 IT8MO
Enable
Register (RMW R/W : W R/W W
9 prohibited) 0 o 0 0 0 0o I 0 0
INTTRA/B i INTTRB (_timer 9) i INTTRA (_timer 9)
INTETAB Enable 7AH ITBC : ITBM2 ITBM1 ITBMO ITAC : o ITAM2 ITAM1 ITAMO
Register (RMw RAW é W RAW i W
9 prohibited) 0 o0 0 0 0o o0 0 0
[ . 11 T ’ 11 T
L IxxM2 IxxM1 IxxMO Function (Write) Note: InINTO level mode,
0 0 0 Disables interrupt request the interrupt
0 0 1 Sets interrupt request level to 1 request flag cannot
0 1 0 Sets interrupt request level to 2 be cleared by
0 1 1 Sets !nterrupt request level to 3 writing 0 to <10C>.
1 0 0 Sets interrupt request level to 4
1 0 1 Sets interrupt request level to 5
1 1 0 Sets interrupt request level to 6
1 1 1 Disables interrupt request
> IxxC Function (Read) Function (Write)
0 Indicates no interrupt request generated Clears interrupt request flag
1 Indicates interrupt requestgenerated | ----- Don'tcare-----

95CS66-25

1999-08-18



TOSHIBA TMP95CS66
Interrupt Control (2/3)
Symbol Name Address 7 | 6 | 5 | 4 3 | 2 | 1 | 0
7BH INTTO9 INTTO8
INTEOV 'ENnQD?eB/E’ fw ITO9C : ITO9M2 : ITO9M1 : ITOIMO | ITO8C | ITO8M2 : ITOSM1 : ITOSMO
Register | |\ ibited) [—ony W RIW W
0 0 : 0 : 0 0 0 : 0 : 0
INTRX1/ 7DH INT'_!'X1 INTRX1
INTES1 1 ITX1C ITX1M2 ITX1M1 ITX1MO IRX1C IRX1M2 IRXTM1 IRX1MOQ
Enable RMW RIW W R (Note) W
Register | Prohibited) 0 0o o i o 0 0o : o i o
INTTCO/ 7EH INTTC1 INTTCO
INTETC Enable ITCI1C ITC1IM2 ITCIM1 ITCIMO ITCO1C ITCOM2 ITCOM1 ITCOMO
01 ) RMwW RIW W RIW w
Register prohibited) 0 0 : 0 : 0 0 0 : 0 : 0
INTTC2/3 80H _ |NT'_|'C3 _ INT'_I'CZ
INTETC Enable ITC3C @ ITC3M2 ITC3M1 ITC3MO ITC2C @ ITC2M2 ITC2M1 ITC2MO
Register | prohibited) 0 § 0 0 0 0 i 0 0 0
| 11 - | 1 11 - ]
3 ! * 1
L IxxM2 IxxM1 IxxMOQ Function (Write) Note: <IRX1C> isread-
0 0 0 Disables interrupt request only, an interrupt
0 0 1 Sets interrupt request level to 1 request cannot be
0 1 0 Sets interrupt request level to 2 cleared by writing 0
0 1 1 Sets interrupt request level to 3 to these flags
1 0 0 Sets interrupt request level to 4 )
1 0 1 Sets interrupt request level to 5
1 1 0 Sets interrupt request level to 6
1 1 1 Disables interrupt request
> IxxC Function (Read) Function (Write)
0 Indicates no interrupt request generated Clears interrupt request flag
1 Indicates interrupt requestgenerated | = ----- Don'tcare-----
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Interrupt Control (3/3)
Symbol Name Address 7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
- : 10I1E : IOLE : NMIREE
Interrupt W W
Input : 0 : 0 : 0 : 0
IIMC | Mode 59H ‘Note: : JINTOinput :INTO NMI
Contorol :Always set : :0: Disable :0: Tedge :0: | edge
Register (RMW ito 0 {1: Enable :1: level i1: 1 | edge
prohibited) ; : 5 ! : : :
Micro DMAOV7 : DMAOV6 : DMAOV5 : DMAOV4 : DMAOV3 : DMAOQV2 :
DMA 0 :
5AH W
DMAOV | Start - - - -
0 Vector (RMW 0 0 : 0 0 : 0 : 0
Register prohibited) Micro DMAGQ start vector :
Micro DMA1V7 | DMA1V6 : DMA1V5 : DMA1V4 : DMA1V3 i DMA1V2
OMAT 5BH W :
tart -
DMATV Vector (RMW 0 0 : 0 0 : 0 0
Register prohibited) i Micro DMA1 start vector i :
Micro DMA2V7 : DMA2V6 : DMA2V5 : DMA2V4 : DMA2V3 : DMA2V2 :
OMA2 5CH W :
DMA2V |Start
Vector (RMW 0 0 : 0 : 0 : 0 0
Register prohibited) Micro DMA2 start vector _ :
Micro DMA3V7 | DMA3V6 : DMA3V5 i DMA3V4 : DMA3V3 | DMA3V2
DMA 3 :
5DH W
DMAZ3V | Start
3 Vector (RMW 0 0 : 0 : 0 : 0 0
Register | orohibited) Micro DMA3 start vector

Note: The micro DMA software start is activated in the write cycle of SDMACRO0/1/2/3 (6AH/6BH/6CH/6DH). (Data values are not
affected by a software start.)

(6) Watchdog Timer Control
Symbol Name Address 7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
WDTE WDTP1 WDTPO WARM : HALTM1 : HALTMO : RESCR DRVE
RIW
\évat(_'\!h 1 : 0 : 0 0 0 0 H 0 :
WD- g Timer WDT :\WDT detectiontime  warm-up :HALT modeselection :1: Perform :i1: prive
MOD Mode 6EH control selection ‘time i 00: RUN mode : internal : insin
Control . : 00: 216/f¢ : : reseton | P
Register 0: Disable 01: 218/fc :0: 214/fc 01: STOP mode runaway: STOP
1: Enable 10: 220/fc i1: 216/fc 10: IDLE1 mode detectio : mode
11: 222/fc ' 11: IDLE2 mode n
Watch 6FH —
Dog Timer
WDCR Control (RMW -
Redi
egister prohibited) B1H: WDT disable code _ 4EH: WDT clear code
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(7) Chip Select/Wait Controller (1/2)
Symbol | Name Address 7 | 6 5 | 4 | 3 | 2 | 1 | 0
BOE BOOM1 : BOOMO : BOBUS : BOW2 : BOW1 : BOWO
W W
Els.(;\j\l/(:n 0 0o ¢ o 0o ¢ o0 o I o
BOCS Control 90H : Disable 00: ROM/SRAM :Data bus : 000: 2WAIT 100: NWAIT
. . ‘width : .
Register : Enable 01: PSRP’\M ‘selection 001: TWAIT 101
(RMW 10: Don't care : i 010: TWAIT+N 110 (Donotset
prohibited) 11: Don't care i 011: OWAIT 111
B1E B1OM1 B1OMO B1BUS : BIW2 : BI1WI1 i B1WO
W W
E'S‘;;\';;IT 0 0 : o0 0o : o0 o0 | o
B1CS Control 91H : Disable 00: ROM/SRAM EData bus 000: 2WAIT 100: NWAIT
: Enable 01: PSRAM 001: TWAIT 101
Redi
egister | emw 10: Don't care 010: TWAIT + N 110}90 not set
prohibited) 11: Don't care 1 011: OWAIT 11
B2E B2M B20OM1 B20OMO B2BUS B2W2 B2W1 B2WO0
W
Elijj\I/(Ale 1 0 0 ¢ 0 ¢ 0 T 0o T o T o
B2CS 92H : Disable :0: 16M 00: ROM/SRAM :Data bus i 000: 2WAIT 100: NWAIT
Control :Enable i1:CSarea : 01:PSRAM iwidth ©001: IWAIT 101
Register ’ P . ’ R iselection : :
(RMW setting 10: Don't care 0: 16-bit | 010: TWAIT+N 110 /Do notset
prohibited) 11: Don't care i1:8-bit i 011: OWAIT 1M1
B3E B3OM1 B3OMO B3BUS : B3W2 B3W1 B3WO0
W W
Block 3 - - -
CS‘;\CN e 0 0o o 0 o0 _ o i o
B3CS Control 93H : Disable 00: ROM/SRAM :Data bus 000: 2WAIT 100: NWAIT
. . ‘width .
Register : Enable 01: PSRP’\M “selection 001: TWAIT 101
(RMW 10: Don't care :0: 16-bit 010: TWAIT+N 110 >Donotset
prohibited) 11: Don't care :1: 8-bit 011: OWAIT 111
: BEXBUS BEXBUS BEXW 1 BEXWO
W
External : 0 0 i 0 : 0
:D t b - -
- T e
. iselection )
Register (RMW :0: 16-bit 010: T\WAIT+N 110 7 Donotset
prohibited) 8-bit 011: OWAEJT 11 ‘IE
Memory S23 S22 S21 S20 : S19 S18 S17 S16
Start R/W
MSARO | Address | 94H 1 1 1 1 T 1 T 1 T 1
Register 0 Start address A23 to A16 setting
Memory V20 V19 V18 V17 . V16 V15 | V14to9 | V8
Address R/IW
MAMRO| pask I5H 1 1 1 11 1 1 1
Register 0 CS0 area size setting 0: Used for address comparison
Memory 523 s22 S 520 519 518 517 516
Start R/W
MSAR1 Add.ress 96H 1 1 1 1 : 1 : 1 1 1
Register 1 Start address A23 to A16 setting
Memory V21 V20 VI9 1 V18 i V17 i V16 i VI5t09 i V8
Address R/IW
MAMRT Mask 97H 1 1 : 1 ; 1 : 1 : 1 : 1 1
Register 1 CS1 areasize setting 0: Used for address comparison
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Chip Select/Wait Controller (2/2)
Symbol Name Address 7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
Memory s23 S22 s21 . 520 519 . S8 s17_ . 516
Start R/W
MSAR2 H - - T
Address % 1 1 1 : 1 : 1 : 1 1 1
Register 2 Start address A23 to A16 setting
Memory V22 V21 V20 : V19 : VI8 V17 V16 V15
Address RIW
MAMR2 - - -
Mask 99H 1 1 : 1 ; 1 : 1 ; 1 : 1 1
Register 2 CS2 area size setting 0: Used for address comparison
Memory 523 S22 : S21 . S20 . S19 18 $17 16
Start R/W
MSA - . -
R3 Address 9AH 1 1 1 ; 1 : 1 ; 1 1 1
Register 3 Start address A23 to A16 setting
Memory V22 V21 v20 i vig i wvig i w17 V16 V15
Address R/IW
MAMR
3 Mask 9BH 1 1 : 1 ; 1 : 1 ; 1 1 1
Register 3 CS3 area size setting  0: Used for address comparison
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5. Diagram of Equivalent Circuit in Port Block

® Reading circuit diagrams

TMP95CS66 use essentially the same gate symbols as the standard CMOS logic IC (74HCxxx) series.
The following lists the special symbols.

STOP: This symbol sets the HALT mode setting register to STOP mode
(WDMOD <HALTM1:0> =0,1). When the CPU executes the HALT instruction, STOP is

active 1.
Note that when the drive enable bit WDMOD <DRVE > is set to 1, STOP remains at 0.

® The input protection resistor operates in the range of tens to hundreds of O ms.

B PO (DO to D7), P1(D8to 15), P2 (A16 to A23), P3 (A8 to A15), P4 (A0 to A7)

Vcc
Output data | P-ch
Output enable -
STOP N-ch
Input data <—o<]—o/—' Wy El Input/output
Input enable
B P50 (RD), P51 (WR), P6 (CSO to CS3)
Vcc
Output data P-ch
Output
STOP N-ch
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B P52 to 55, P57, P80 to P82, P84 to P87
Vcc
Output data P-ch
r==—="="=""Zxn\7.-"" l
Output enable E v E Programmable
P waple < N-ch i > i puli-up resistor
d
Input data <—<><]—o<[_+ W { | Input/output
STOP
Ml P56 (INTO)
Vee
Output data |- p-ch
Output enable < N-ch

STOP

! pull-up resistor
1

Input data <—o<]——o@ Wy

Interrupt request signal

Schmitt

B P70 (INT1), P72 (INT2), P73 (INT3), P75 (INT4)

Output data

Output enable
STOP

Input data

Interrupt request signal

Vcc

—B P-ch

< N-ch

-] Input/output

SN Wy
Schmitt

STOP

[ ] Input/output
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B P71, P74, P90 to P96
Vce

Output data

Output enable -
STOP = N-ch

Inputdata <—o<}—o( i Wy

STOP

B P83 (TxD1)

Output data

STOP

Open drain

[ ] Input/output

output enable

B PAOto2,PA4to7

. [ ] Input/output

Input data ~—————o<}o_ | Wy [ ] Input
Input enable
Hl PA3 (AN3)
Input data Wy [ ] Input
Input enable
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B NMI
NMI o Wy ] Input
Schmitt
B CLK
Vce Vcee
Internal clock ,_DOP_'ChI _Ig;
A [ ] Output
STOP ] >—
N-ch
Internal reset - >o
To test circuit :( l
STOP
N EA
Input data <——o<}—\W [ ] Input
B AMS8/16
Input data <——o<}—o<—W\ [ ] Input
B RESET
Vce
Reset Input
Schmitt
Runaway detection
Reset enable
B X1, X2
Clock
.9 EEULfat_qr_si_rsyit_____T____
| —W [ ]x2
_ i P-ch N-ch | i
Oscillator enable —>—!——|>o—|E> ’—||:<- |
a o mps
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6. Use Precautions and Restrictions
(1) Special Notations and Words
@ Description of internal I/0 registers: Register symbol <bit symbol >
Example: TSRUN <TORUN> -:- The TORUN bit of the TSRUN register
@ Read-modify-write instructions

Instructions which tell the CPU to read the data in memory, manipulate them, then write them back to
memory are called read-modify-write instructions.

Example 1) SET 3,(T8RUN) -:- Setsbit 3 of the TSRUN register.

Example 2) INC 1,(100H) -+ Adds1 to the data at address 100H.

® TLCS-900 read-modify-write instructions

Conversion instruction
EX (mem),R

Arithmetic operations
ADD (mem), R/# ADC (mem), R/#
SUB (mem), R/# SBC (mem), R/#
INC #3,(mem) DEC #3, (mem)

Logic operations
AND (mem), R/# OR (mem), R/#
XOR (mem), R/#

Bit manipulation
STCF #3/A,(mem) SET #3, (mem)
RES #3, (mem) TEST #3, (mem)
CHG #3, (mem)

Rotate, shift

RLC (mem) RRC (mem)

RL (mem) RR(mem)

SLA (mem) SRA (mem)

SLL (mem) SRL (mem)

RLD (mem) RRD (mem)
@ Onestate

The single cycle resulting from dividing the oscillation frequency by 2 is called “one state”.
Example: At oscillation frequency 25 MHz
2/25 MHz = 80 ns = 1 state
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(2) Use Precautions and Limitations
@ EA pin, AMS8/16 pin
This pin is connected to the VCC or the GND pin. Do not alter the level while the pin is active.
@ Warm-up counter

When releasing STOP mode (by interrupt, for example) in a system that uses an external oscillator, a
warm-up time is required until the system clock is output. The warm-up counter operates during the
warm-up time.

@ Programmable pull-up resistor

The pull-up resistor of a port can only be set to programmable or non-programmable in input port mode.
When using a port as an output port, its pull-up resistor cannot be set to programmable.

@ Watchdog timer

As the watchdog timer is enabled after a reset, disable the watchdog timer when it is not required.
Note that during bus release, the I/O block, including the watchdog timer, still operate.

® CPU (Micro DMA)

Only “LDC cr, r” and “LDC r, er” can write or read data to or from control registers (eg, transfer source
register DMASx) in the CPU.

® As this device does not support minimum mode, do not use the MIN instruction.
@ POP SR instruction

Please execute POP SR instruction during DI condition.
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