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Preface

Thank you very much for making use of Toshiba microcomputer LSIs.
Before use this LS|, refer the section, "Points of Note and Restrictions".
Especially, take care below cautions.

**CAUTION**

How to release the HALT mode

Usually, interrupts can release all halts status. However, the interrupts = (NMI,
INTO), which can release the HALT mode may nhot be able to do so.if they are input
during the period CPU is shifting to the HALT mode (for about 3 clocks of X1) with
IDLE1 or STOP mode (IDLE2 is not applicable to this case). (In this case, an interrupt
request is kept on hold internally.)

If another interrupt is generated after it has shifted to HALT mode completely,
halt status can be released without difficultly. The priority of this interrupt is
compare with that of the interrupt kept on hold internally, and the interrupt with
higher priority is handled first followed by the other interrupt.




TOSHIBA TMP95CS66

Document Change Notification

The purpose of this notification is to inform customers about the launch of the Pb-free version of the
device. The introduction of a Pb-free replacement affects the datasheet. Please understand that this
notification is intended as a substitute for a revision of the datasheet.

Changes to the datasheet may include the following, though mot all of 'them may apply to this
particular device.

1. Part number
Example: TMPxxxxxxF — TMPxxxxxxFG

All references to the previous part number were left unchanged in body text. The new
part number is indicated on the prelims pages{cover page and this notification).

2. Package code and package dimensions
Example: LQFP100-P-1414-0.50C — LQFP100-P-1414-0.50F

All references to the previous package code and package dimensions were left unchanged
in body text. The new ones areindicated on the prelims pages:.

3. Addition of notes on lead solderability
Now that the device is Pb-free, notes on lead solderability have been added.

4. RESTRICTIONS ON PRODUCT USE

The previous (obsolete) provision might be left unchanged on page 1 of body text. A new
replacement is included on the next page.

5. Publication date of the‘datasheet

The publication date at the lower right corner of the prelims pages applies to the new
device.

I 2008-02-20



TOSHIBA TMP95CS66

1. Part number

Previous Part Number (in Body Text) New Part Number
TMP95CS66F TMP95CS66FG

2. Package code and dimensions

Previous Package Code (in Body Text) New Package Code
P-LQFP100-1414-0.50F LQFP100-P-1414-0.50F
*: For the dimensions of the new package, see the attached Package Dimensions diagram.

3. Addition of notes on lead solderability

The following solderability test is conducted on the new device:.

Solderability of lead free products

Test Parameter Test Condition Note

Use of Sn-37Pb solder Bath
Solder bath temperature = 230°C, Dipping time =5 seconds

The number of times = one, Use of R-type flux Pass:
Solderability Use of Sn-3.0Ag-0.5Cu solder bath Solderability-rate until forming
Solder bath temperature = 245°C, Dipping time = 5 seconds 2 95%

The number of times = one, Use of R-type flux
(use of lead free)

4, RESTRICTIONS ON PRODUCT USE
The following replaces the “RESTRICTIONS ON PRODUCT USE” on page 1 of body text.

RESTRICTIONS ON PRODUCT USE 20070701-EN

¢ The information contained herein is subjectto change without notice.

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 malfunction or-failure of which may cause loss of human life or bodily injury
(“Unintended.Usage”). Unintended Usage include,atomic energy control instruments, airplane or spaceship
instruments, < transportation instruments, traffic signal instruments, combustion control instruments, medical
instruments,-all types of safety devices, etc.. Unintended Usage of TOSHIBA products listed in his document shall
be made atthe customer’s own risk.

e The products described in this document shall not be used or embedded to any downstream products of which
manufacture;.use and/or sale are prohibited-under any applicable laws and regulations.

¢ The informationcontained herein is presented only as a guide for the applications of our products. No responsibility
isassumed 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 patents or other rights of TOSHIBA or the third
parties.

e Please contact your sales representative for product-by-product details in this document regarding RoHS
compatibility. Please use these products in this document in compliance with all applicable laws and regulations that
regulate the inclusion or use of controlled substances. Toshiba assumes no liability for damage or losses occurring
as a result of noncompliance with applicable laws and regulations.

e For adiscussion 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.

5. Publication date of the datasheet

The publication date of this datasheet is printed at the lower right corner of this notification.

II 2008-02-20



TOSHIBA TMP95CS66

(Annex)
Package Dimensions

LQFP100-P-1414-0.50F

Unit: mm
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CMOS 16-Bit Microcontrollers

TMP95CS66F

Outline and Features

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

16 Mbytes of linear address space
General-purpose registers and register banks

Micro DMA: Four-channels (640 ns/ 2 bytesat 25 MHz)
Minimum instruction execution time: 160 ns (at 25 MHz)

Built-in RAM: 2 Kbytes
Built-in ROM: 64 Kbyte

External memory expansion

® Expandable up to 16 Mbytes (shared program/data area)

® External data bus width select'pin (AMS8/16)

® Cansimultaneously support 8/16-bit width external data bus
.- Dynamic data bus sizing

8-bit timers: 8 channels

® With event counter function: 2 channels
16-bit timer/event counter: 2 channels
General-purposeserial interface: 1 channels
Watchdog timer

Chip select/wait controller: 4 blocks

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

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.

16-bit multiplication and division instructions; bit transfer and arithmetic instructions

000707EBP1

@ 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 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..

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

@ The products described in this document 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.

95CS66-1
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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

i| Seven selectable priority levels

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

Operating voltage
® Vec=45-55V

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

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

Operating voltage

Vee=4.5V t0 5.5 V(@ f=8 to 25 MHz)
Vee=2.7V1t08.3V(@f=4to10 MHz)

Vec=4.5Vtob55V
(@ f=8to 25 MHz)

95CS66-2

2003-03-31



TOSHIBA TMP95CS66
900/H CPU ~—— VCC|[5]
~<—— VSS [5]
XWA WA
XBC B|C
PAO to PA7 PORT A XDE DL E osc X1
XHL HlL X2
XIX 1X
XIY % 1 CK
Xiz IZ 1 AMm8/16
XSP SP ~T1T EA
P80 to P82 PORT 8 - 32 bit — ~<——— RESET
P86, P87 SR PORT.0 (P00 to P07)
P0t0 D7
TxD1 (P83) PORT 1 (P10to P17)
X SERIAL I/0 D8to D15
RxD1 (P84) (CH. 1) WATT|:\:/|HEEFJ<OG
SCLK1/CTS1 (P85) PORT 2 (P20t P27)
A15t0 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) RORF5 BUSRQ (P53)
BUSAK (P54)
P57
8BIT TIMER _
(TIMER 2) WAIT (P55)
CS/WAIT CS0 (P60)
CONTROLLER CS1(P61)
8BIT TIMER <y
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 SV5E Rpin
TO5 (P74) (TIMER 5)
16BIT TIMER TI8/INT5 (P90)
8BIT TIMER (TIMER 8) TI9/INT6 (P91)
(TIMER 6) T08(P92)
TO9 (P93)
TIA/INT7 (P94)
BIT TIMER 16BIT TIMER
TO7/INT4 (P75) 8(TIMER7) ((STIMER9) TIB/INT8 (P95)
TOA/TOB (P96)
Note:/ After a reset function in parentheses ( ) are selected for the shared pins.
Product ANI8/16 Pin function after reset
TMP95CS66 | Fixed to high level | Multi-use pins can select function in parentheses ( ).
Figure 1 TMP95CS66 Block Diagram
95CS66-3 2003-03-31



TOSHIBA TMP95CS66

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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a2 =TT 94 32 == P71/701
PA3C=IT—] 95 31 =1 P70 /TI0/INT1
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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 '\;";i:i' Input/Output Function

P00 to PO7 8 Input/output | Port 0: I/O port. Input or output specifiable in units of bits

/D0 to D7 Input/output | Data: DatabusOto7

P10to P17 8 Input/output | Port 1: I/O port. Inputor outputspecifiable in units of bits

/D8to D15 Input/output | Data: Databus8to 15

P20 to P27 8 Input/output | Port2: I/O port. Inputor outputspecifiable in unitsof bits

/A1610 A23 Output | Address: Address bus 16 to-23

P30 to P37 8 Input/output | Port 3: I/O port. Inputor output specifiable in-units of bits

/A8to A15 Output | Address: Address bus8to 15

P40 to P47 8 Input/output | Port 4: I/O port. Inputor output specifiable in units of bits

/A0 to A7 Output | Address: Addressbus0to7

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: OQutputs strobe signal to write data on pins DO to D7

P52 1 Input/output|Port 52: I/0O port (with built-in pull-up resistor)

/HWR Output { Upper write: Outputsstrobe signal to write data on pins D8 to D15

P53 1 Input/output | Port 53: I/0O port (with built-in pull-up resistor)

/BUSRQ Input | Bus request; Input pin to request external bus release

P54 1 Input/output | Port54: 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: 1/0 port (with built-in pull up resistor)

/WAIT Input [Wait: Buswaitrequest pin for CPU (Effective when 1 + NWAIT mode,
or0 + NWAITmode. Setusing chipselect/waitcontrolregister.)

P56 1 Input/output| Port 56: I/O port (with built-in pull-up resistor)

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

P57 1 Input/output | Port 57: I/0 port (with built-in pull-up resistor)

95CS66-5 2003-03-31
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Table 2.2 Pin Names and Functions (2/3)

Pin Name '\:;?ikr’fsr Input/Output Function
P60 1 Output | Port 60: Output-only port
/CS0 Output | Chip select 0: Outputs 0 if address is within specified address range
P61 1 Output | Port 61: Output-only port
/CST 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 addressiis within specified address range
P70 1 Input/output | Port 70: 1/0 port
/TIO Input | Timer input 0: Input pin for timer 0
/INT1 Input | Interrupt request’pin1: Rising-edge interrupt request’pin e
P71 1 Input/output|Port71: 1/O port.
/TO1 Output | Timer output 1: Output pin for timer 0.or1
P72 1 Input/output | Port 72: I/O-port
/TO3 Output | Timer output 3: Qutput pin for timer2 or 3
/INT2 Input | Interrupt request pin 2:” Rising-edge interrupt request pin e
P73 1 Input/output | Port 73: 1/0 port
/T4 Input | Timer input 4: Input pin fortimer 4
/INT3 Input | Interrupt request pin‘3: Rising-edge interrupt request pin  _f
P74 1 Input/output | Port74: 1/O port
/TO5 Output | Timer output 5: Output pin for timer4 or 5
P75 1 Input/output | Port 75: 1/0 port
/TO7 Output | Timer output 7: ‘Output pin for timer 6 or 7
/INT4 Input | Interrupt request pin 4: Rising-edge interrupt request pin £
P80 1 Input/output | Port 80: 1/O-port (with built-in pull-up resistor)
P81 1 Input/output | Port 81: 1/0 port (with built-in pull-up resistor)
P82 1 Input/output | Port 82: 1/O port (with built-in pull-up resistor)
P83 1 Input/output | Port 83: I/0 port (with built-in pull-up resistor)
/TxD1 Output | -Serial transmission data 1
P84 1 Input/output| Port84: I/0 port (with built-in pull-up resistor)
/RxD1 Input | Serial receive data 1
P85 1 Input/output | Port 85: 1/0O 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/0O port (with built-in pull-up resistor)
P87 1 Input/output | Port 87: I/0O port (with built-in pull-up resistor)
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Table 2.2 Pin Names and Functions (3/3)

Pin Name I\Lufr;mr Input/Output Function

P90 1 Input/output | Port 90: I/0 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 S AL

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

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

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

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

/TO8 Output | Timer output 8: Output pin fortimer 8

P93 1 Input/output | Port 93: 1/0 port

/TO9 Output [ Timer output 9: Outputpinfortimer8

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

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

/INT7 Input | Interrupt requestpin 7: Interruptrequest pin with programmable
rising/falling edge A7

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

/TIB Input | TimerinputB: Input pin for timer 9

/INT8 Input | Interrupt request pin 8: Risingedge interrupt request pin e

P96 1 Input/output|Port96: 1/0 port

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

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

PAO to PA2 3 Input | Port A0 to A2: Input-only port

PA3 1 Input | Port A3: Input-only port

PA4 to PA7 4 Input | Port A4 to A7: Input-only port

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

R T T

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

EA 1 Input

AM8/16 1 Input

X1/X2 Input/output

VCC 5

VSS

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 Ve -05t0 +6.5 Y
Input Voltage VIN -0.5to Vcc+ 0.5 \
Output current (total) > loL +120 mA
Output current (total) S loH -120 mA
Power Dissipation (Ta = + 70°C) Pp 600 mwW
Soldering Temperature (10s) T SOLDER +260 °C
Storage Temperature Ts16 -65to+ 150 °C
Operating Temperature T opr -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=+5VE10%,Ta= -20to +70°C(fc=81t0 25 MHz)

(Typical-values arefor Ta= +25°C,VCC= +5 V)

Parameter Symbol Test Condition Min Max Unit
Input Low Voltage (DO to 15) VL ~0.3 0.8 Vv
Port2to A VL -=0.3 0.3 Vcc Y
(except P56, P70, P72, P73, P75)
RESET, NMI, INTO to 4 V2 —-0.3 0.25 Vce Y,
EA, AM8/16 Vi3 -0.3 0.3 Y
RSSO | VI8 L Ll 03 02Vee .LV.
Input High Voltage (DO to 15) |ViH 2.2 Vec+0.3 Vv
Port2to A VIH1 0.7 Vcc Vcc+0.3 \
(except P56, P70, P72, P73, P75)
RESET, NMI, INTO to'4 V12 0.75 Vce Vce +0.3 Y,
EA, AM8/16 V |H3 Vcc-0.3 Vecc+0.3 \Y
N7 | VI 08Ver . [Vecx03 LY
Output Low Voltage N .| VoL . ftor=T6mA )] 045 ...V
Output High Voltage V OH | o = — 400 LA 24 Y,

V OH1 l'on= —100 LA 0.75 Vcc \

IRID, S U R | Vonz  |low=-20pA .l 09Vee )Y
Darlington Drive Current | DAR Vext=15V -1.0 -35 mA
(8OutpytPinsmax)  Josle REXT=11KQ o
Input Leakage Current Iy 0.0=Vin=Vcc 0.02(Typ) [ %5 A
Output Leakage Current /| o, 0-2=Vin=Vecc-02 [ 005(Typ) |10 .| A
Operating Current (RUN) I cc fc =25 MHz 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 ©A
STOP(Ta=0to +50°C) .l 02=Vin=Vecc-02 | o]l 10 s 1A
Power Down Voltage Vstop V12=0.2 Vc, 2.0 6.0 \Y
(@STOP, RAM Back up) VH2=0.8 Vcc
Schmitt Width
RESET,NMI,INTO to 4

Note: IDAR guarantees up to eight pins from any output port.

95CS66-8
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3.3  ACElectrical Characteristics
(1) Veec=+5VE10%,Ta=-20to +70°C
(fc=8 MHz to 25 MHz)
No Parameter Symbol - Formula 2_0 M= 2,5 MHz Unit
Min Max Min | Max | "Min | Max
1|Oscillation cycle (=x) tosc 40 125 50 40 ns
2 |Clock pulse width tck | 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 - RDAWR fall tac | 1.0x-20 30 20 ns
6 |RD/WR rise — A0 to 23 hold tca | 0.5x-20 5 0 ns
7|A0 to 23 valid - D0 to 15 input tAaD 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 tRR | 2.5x-40 85 60 ns
10|RD rise = D0 to 15 hold tHR 0 0 0 ns
11|WR low pulse width tww |2:5%=40 85 60 ns
12|DO0 to 15 valid = WR rise tow |[2.0x-40 60 40 ns
13|WR rise -D0to 15 hold twp  [0:5x=10 15 10 ns
14| A0 to 23 valid = WAIT input  (Vaade )| taw 3.5x-90 85 50 | ns
A0 to 23 valid — WAIT input  (353VAT) | taw 1.5% — 40 35 20 | ns
15|RDAWR fall - WAIT hold TWAT M tew | 2.5x+0 125 100 ns
RD/WR fall - WAIT hold OLIWATY tewy | 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
1g|CS fall> D0 to 15 input ((Gohivmade) teea 3.0 — 60 90 60 | ns
19 |Address setup time cosRAT moded toasc | 05X 15 10 5 ns
20| CS precharge time (PsRAM miode)| 77| 1:0%~ 10 40 30 ns
AC measuring conditions
e Outputlevel: High 2.2 V/Low 0.8V, CL=50 pF
e Inputlevel: High2.4V/Low,0.45V (DO to D15)
High 0.8 Vcc/ Low 0.2 Vcce (except for DO to D15)
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(2) Read Cycle

X1

é é teLk é ' é

<taK ™ i i ! : tKA

A0 to 23 ><
/% ; ; : /
TS0t T3\ /

(ROM/SRAM — ; : i :
mode) —tAw : ; i

— T tew—~
o ALy

: o D > ‘ <tcA—
RD tAC -P tRR *] :
: : ; tRD ; tHR

P<

5 : 5 —
DOt 15 =+t—m—————m— e E—— - < D0to15 PH=——————o

tCEA _
tpasc : :
|| H

— tCEf : | :
S0 to €53 5 : : : i g
(PSRAM mode) ‘§
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(3) Write Cycle

X1

A0t023:>< X

CS0to CS3
(ROM/SRAM
mode)

Port Output

WR,AWR | \'i ——tyw

N

: : : tDW : 5
DOt 15 oo 2d DOto 15 Prmmm -

CS0 to CS3
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34
(1
@® SCLK input mode

Serial Channel Timing

I/0 interface mode

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

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

SCLK cycle tscy 16x 1.6 0.64 s
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= — 20 to_+ 70°C (fc = 8 to 25 MHz)

SCLK

Output mode/
input rising mode

Formula 10-MHz 25 MHz
Parameter Symbol S - - 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 | tgHs 2x =80 120 0 ns
SCLK rising edge — Input Data hold tHsR 0 0 0 ns
SCLK rising edge —valid data input tsrp tscy — 2x— 150 1250 410 ns

le

T

SCLK
(Input falling mode) !
OHS
OUTPUT DATA e
TxD \ o | X 1 2 X 3 X
tsep | | tHsr
INPUT DATA - i
RxD X o X X X X=X X=X
VALID VALID VALID VALID
(2) UART Mode (SCLK1 External Input)
Veec= +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 tsey 4x +20 420 180 ns
Low-level SCLK pulse width tscvL 2x+5 205 85 ns
High-level SCLK pulse width tscyH 2x+5 205 85 ns
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3.5 Event Counter (External Input Clocks: TIO, T4, TI8, TI9, TIA, TIB)

Vec= +5V110%, 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 tyek 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 10MHz 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
INTS to INT8 high-level pulse width tintBH | 8x 4100 900 420 ns
95CS66-13 2003-03-31
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3.7 BusRequest/Bus Acknowledge Timing

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

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

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

(Note 1)

CLK 568 X

A XX

Q

< tBRC teBAL }.—<— tBRC
BUSRQ
{5 55 G N
[— ‘—
BUSAK
N r)r) /
= (Note 2) Ban
tABA ote —
DO to D15 SS e o= = S A —— <
—
(Note 2) —
A0 to A23 S U N e T <
—
— (Note 2) —
RD, WR, S S_/ | S 7
HWR
S— (Note 2) e
CS0to CS3 S V ) 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 7060 ([ 110
N ~> bit Symbol
\\ — Read / Write
H — Initial value at reset
// — Remarks

(Supplement for symbols used in Table)

@ 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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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
1H| P1 1H| TREG8H 1H| (Reserved) 1H|B1CS
2H| POCR 2H| TREGOL 2H| (Reserved) 2H| B2CS
3H| (Reserved) 3H| TREG9H 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| T8MOD 8H | (Reserved) 8H| MISAR2
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| PAFC 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 5H| INTETO1
6H| P7CR 6H | CAPAL 6H| INTET23
7H| P7FC 7H| CAP4H 7H|INTET45
8H| P8 8H| T9MOD 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| TBRUN 50H [ SC1BUF 80H| INTETC23
1H| TRDC 1H| SC1CR 1H( )
2H| TREGO 2H| SC1MOD 2H
3H| TREG1 3H|BR1CR 3H
4H| TO1MOD 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| I[IMC 9H
AH|TREGS AH| DMAOV 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| )
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TOSHIBA TMP95CS66
(1) Input/Output Ports
Symbol | Name | Address 7 i 6 i s i 4 i 3 i.l2 i 1 i o9
PO7 : P06 i P05 i P04 i P03 i P02 i P01 i POO
Port 0 R/W
PO OO0H - -
Register Input mode (output latch register undefined)
shared with D7 to DO
P17 i P16 i P15 i P14 i oP13 i /P12 1 P11 i PO
Port 1 R/W
P1 01H ;
Register Input mode (output latch register cleared to 0)
shared with D15to 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.D23to D16
P37 . P36 i P35 i P34/ /i P33 i P32 (i P31 i P30
Port3 RAW
P3 07H -
Register Input mode (output latch register cleared to0.0)
shared with A15to A8
P47 1 P46 i P45 | i ~pag i p4a3 i\ paz- )i P41 i P4O
Port 4 R/W
P4 OCH -
Register Input mode (output latch register cleared to 0)
shared with A7 to AQ
P57 H P56 é P55 H P54 : P53 : P52 : P51 H P50
Port 5 *RIW :
P> Register ODH Input mode (set to 1/Pull-up) Output only (set to 1) (Note)
Shared withShared withShared withShared withShared withShared withShared with
: INTO WAIT : BUSAK : BUSRQ : HWR WR RD
: : : P63 : P62 i P61 i P60
Port6 RIW
P6 Register 12H : Output mode (setto 1)
Shared withShared withShared withShared with
: i CS3 i €S2 i ¢s1 i ¢SO
P75 5 P74 i P73 i P72 i P71 i P70
Port7 R/W
P7 Register 13H Input mode (output latch register cleared to 0)
Shared withShared withShared chhShared withShared withShared with
: - 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 *RIW
P8 Register 18H Input mode (set to 1/pulled up)
Shared withShared withShared with;
SCLK1/CTS1 RxD1 i TxD1 : H :
P96 P95 1 P94 i P93 i P92 i P91 i P90
Port9 RIW
P9 Register 19H Input mode (output latch register cleared to 0)
?Shared withShared withShared withShared withShared withShared withShared with
TOA/TOB i TIB/INT8 : TIA/INT7 : TO9 : TO8 : TI9/INT6 : TI8/INTS
PA7 H PA6 : PA5 : PA4 H PA3 H PA2 : PA1 : PAO
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 5 4 i 3 P2 1 P00
Port 0 PO7C PO6C PO5C POAC : PO3C . PO2C POIC : POOC
02H W
POCR | Control | apw 0 0 o o [ o i o 0 0
Register 1) ohibited) 0: IN 1: OUT
Port 1 P17C P16C P15C :{ P14C i <P13C i/ /P12C P11C i P10C
04H W
PICR | Control | anw 0 0 o i o i o i o 0 0
Register | ohibited) 0:IN 1:0UT
Port 1 P17F P16F PISF : P14F /4 P13F —i P12F PHF i P10F
, 05H W,
PIFC | Function | evw 0 0 o o i -0 i o 0 0
Register | ohibited) 0: PORT 1: D15 to D8 (P1CR = 00H)
Port 2 P27C P26C P25C P24C/ i) | P23C i/ P22C P21C. i P20C
08H W
P2CR | Control | avw 0 0 o L o I o I o 0 0
Register | ohibited) 0:IN 1: OUT
Port 2 P27F P26F P25F\ i P24F i P23F i P22F P21F :  P20F
, 09H W
P2FC | Function | evw 0 o o o 0 o0 0 0
Register | ohibited) 0: PORT 1: A23to A16 (P2CR'= FFH)
Port 3 P37C P36C i P35C P34C i P33C | P32C P31C i P30C
0AH W
PICR | Control 1 mw 0 0 o o i o i o 0 0
Register |, ohibited) 0: IN 1007
Port 3 P37F P36F P35F : P34F : P33F : P32F P31F :  P30F
_ 0BH W
P3FC Fun<.:t|on (RMW 0 0 0 : o 0 0 0
Register |, ohibited) 0: PORT 1:A15 to A8 (P3CR = FFH)
Port 4 PA7C P46C P45C PA4C | P43C | P42C P4IC :  P4OC
OEH W
PACR | Control | aaw 0 0 0 0o [ o i o 0 0
Register | ohibited) 0: IN 1: OUT
Port 4 PA7F PAGF PASF. i PAAF i PA3F i  PA2F P41F i  P4OF
, OFH W
PAFC | Function | - rnmw 0 0 0 o i o0 i o0 0 0
Register ) |y ohibited) 0! PORT 1: A7 to AO (P4CR = FFH)
Pors P57C P56C P55C i P54C ! P53C [ P52C
10H w
PSCR | Contrel 1 amw 0 0 o . o I o i o
Register | ohibited) 0:IN 1: OUT :
i P54F i P53F i  P52F P51F :  P50F
Port5 11H : W
P5FC | Function : 0 0 0 : 0o 0
Register | (RMW {0: PORT :0: PORT i0: PORT :0: PORT :0: PORT
rohibited) {1: BUSAK i 1: BUSRQ :1: HWR i1: WR  :1: RD
95CS66-18 2003-03-31




TOSHIBA TMP95CS66
Input/Output Port Control (2/2)
Symbol [ Name | Address 7 6 5 4 i 3 P2 1 P00
! P63F P62F P61F P60F
Port 6 :
P6FC | Function 15H : 0 i 0 0 i 0
Register | (RMW :0: PORT /10:PORT :0: PORT :0: PORT
prohibited) 1 1:4.CS3 11:./CS2 : CS1 1: CSO
Port 7 P75C P74C | P73C i P72C P71C_ i P70C
16H W
PICR | Control | anw 0 o . o i 0o [ 0 0
Register | ohibited) 0:IN 1: OUT
P75F i P74F -l i P72F i | PTIF
Port7 W :
P7FC | Function 17H : 0o 0 i : 0 0
Register | (RMW :0: PORT :0: PORT 10: PORT | : 0: PORT
rohibited) :1: TO7 +1:-TOS : :1:TQ3 ' TO1
Port 8 P87C P86C : P85C | P84C_ : P83C . P82C P81C P8OC
1AH w
PECR | Control 1 mw 0 0 o 0 | o0 0 0 0
Register | ohibited) 0:IN 1: OUT
P8SF . P83F
Port 8 W w
, 1BH ; 0 ; 0
PBFC | Function 0: PORT :0: PORT
Register | Ry 1 SCLK1 £4: TxD1
rohibited) o ) fCTst :
Port9 P96C P95C P94C P93C P92C P91C P90C
1CH w
POCR | Control 1 mw 0 0 0 o I o 0 0
Register | ohibited) 0: IN 1: OUT
TOS1 P96F P93F :  P92F
Port9 w w
POFC | Function 1DH 0 : 0 0 0
Register | (RVIW/ 0: TOA ;(1)5 ?8,?/ ;o: PORT ;o: PORT
brohibited)| 1+ TOB i 1" T ;1. TO9 ;1. TO8
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(3) Timer Control (1/4)
Symbol | Name | Address 7 6 5 4 3 2 1 § 0
T7RUN T6RUN T5RUN T4ARUN T3RUN T2RUN T1IRUN TORUN
R/W
8 bit Timer 0 0 0 0 0 0 0 0
T8RUN Run 20H 8.-b|t .8-b|t .8-b|t .8-bl1: .8-b|t .8-b|t .8-b|t .8-b|t
Control timer 7 : timer6 : timer5 : timer4 : timer3 ¢ timer2 : timer1 : timer0
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 | clear i clear  «clear i clear i ~clear } clear  clear
1: Count :1:Count :1:Count :1:Count :1:Count “i1:Count :1:Count :1:Count
: : : TR6DE TR4ADE TR2DE TRODE
Timer R/W
Register : 0 : 0 : 0 : 0
TRDC Double :TREG6 ‘TREG4 TREG2 :TREGO
Buffer 21H :double idouble idouble :double
Control ‘buffer :buffer :buffer ibuffer
Register :0: Disable :0:Disable:0: Disable :0: Disable
‘1: Enable :1: Enable i1:Enable :1: Enable
8 bit Timer 22 —
TREGO \ (RMW W
Register 0 . -
prohibited) Undefined
8 bit Timer 23H —
TREGT Register 1 (RMW W
9 prohibited) Undefined
TOTM1 TO1MO PWMO1 PWMO0O T1CLK1 T1CLKO TOCLK1 TOCLKO
- R/W
T ;
8 bit Timer 0 ; 0 : 0 ; 0 ; 0 ; 0 ; 0 ; 0
0: 1 H H . . H . .
TO1 Mode 24H Timer 0, 1 operating : PWMO cycle selection : Tlmer_1 input clock 5 T|mer_0 input clock
MOD mode setting ¥/ 00: Don't care : selection i selection
Control 00: 8bit timer 01: 26— 1 00: TOOTRG 00: TIO input
Register 01: 16 bit'timer 10: 27 -1 01: ¢T1 01: ¢T1
10: 8bitPPG 11: 28 -1 10: 4T16 10: ¢T4
11: 8 bitPWM i 11: 47256 11: ¢T16
FF3C1 FF3C0 FF3IE FF3IS FF1C1 FF1C0 FF1IE_©  FF1IS
i ROV ; W RIW
8 bit Timer 1 : 1 : 0 / 0 : 1 : 1 : 0 : 0
102 0,2 25H 00: Invert TFF3 < iTFF3 {0z Inversion:  00: Invert TFF1 iTFF1 :0: Inversion
FFCR Flip-Flop 01:Set TFF3 linversion by timer:  01:Set TFF1 linversion by timer
Control 10: Clear TFF3 icontrol i 2 : ](1) CDIZir'JcFaF:e icontrol i 0
Register 11: Don't care :0: Disable” i1: Inversion: ) :0: Disable i1: Inversion
:1:Enable by timer : i1: Enable by timer
H 3 H H 1
8 bit Timer 25K —
TREG2 . (RMW W
Register 2 . -
prohibited) Undefined
8 bit Timer #7H —
TREG3 Register 3 R o
9 prohibited) Undefined
T23M1 T23MO0 PWM21 PWM20 T3CLK1 T3CLKO T2CLK1 T2CLKO
N R/W
T ;
gb; mer 0 o o o o o o0 0
T23 I\;Iode 28H Timer2,3 Operating PWM2 cyde selection Timer.3 input clock Timer‘2 input clock
MOD mode setting :  00: Don'tcare  selection i selection
Control 00: 8bittimer 01: 261 :  00: TO2TRG 00: Don't care
Register 01: 16 bit timer 10: 27 = 1 01: ¢T1 01: ¢T1
10: SbitPPG 11: 28 -1 10: 4T16 10: ¢T4
11: _8bitPWM : 11: gT256 11: ¢T16
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Timer Control (2/4)
Symbol | Name Address 7 6 5 4 3 2 1 0
8bitTimer| 21 —
TREG4 Registerd (RMW W
9 prohibited) Undefined
8 bit Timer 2AH —
TREGS Registers (RMW W
9 prohibited) Undefined
T45M1 T45M0 PWM41 PWM40 i T5CLK1 T5CLKO T4CLK1 T4CLKO
- R/W
ibs't Timer 0 o0 0o o0 I 0o 7 o 0 o0
T45 I\/]ode 2BH Timer 4, 5 operating  : PWM4 cycle selection / Timer Sinputclock  : Timer4input clock
MOD mode setting {  00: Don'tcare i[selection : selection
Control 00: 8bittimer 01: 26— 1 00: TO4TRG :/-100: TIdinput
Register 01: 16 bit timer 10: 27 -1 01: ¢T1 01:¢T1
10: 8bit PPG 11: 281 10: 4T16 10:¢T4
11: 8bitPWM ) 11: 47256 11: ¢T16
FF7C1 FF7C0 FF71E FF7IS FF5C1 FF5CO FFSIE FF5IS
W R/W W R/W
8 bit Timer 1 é 1 0 : 0 1 é 1 0 é 0
126 |+ 6 00: Invert TFF7 ~ TFF7 :0: 00: Invert TFF5- | : TFF5 :0:
FECR Flip-Flop 2CH 01: Set TFF7 linversion_Inversion ! 01: Set TFF5 tinversion !linversion
Control 10: Clear TFF7 icontrol - ibytimer6 : 10:Cleay TFFS icontrol  ibytimerd
Register 11: Don't care :0: Disable i1: : 111{ Dontcare :0: Disable :1:
:17Enable :Inversion :1: Enable :Inversion
: bytimer7 i i bytimer5
8 bit Timer 2DH <
TREG6 Reqister6 (RMW W
9 prohibited) Undefined
8bitTimer| 2o7 —
TREG7 Register? (RMW W
9 prohibited) Undefined
T67M1 T67MO0 PWM61 PWIM60 i T7CLK1 T7CLKO T6CLK1 T6CLKO
- R/W
gb;ﬂ”“er 0~ o oL o o o o o
T67 h;lode £+ Timer 6, 7 operating - | PWMB6 cycle selection i Timer 7inputclock  : Timer 6input clock
MOD mode setting i 00:Don'tcare i selection i selection
Control 00: 8bittimer 01; 26=1 00: TO6TRG :  00:Don'tcare
Register 01: 16 bit timer 10: 27— 1 01: ¢T1 01: ¢T1
10: 8 bit PPG 11-282 1 10: ¢T16 10: ¢ T4
11: 8bitPWM ) 11: 47256 11: ¢T16
16 bit 30H -
TREGSL |Timer (RMW W
Register8L | prohibited) Undefined
16 bit 31H =
TREGS8H.|Timer (RMwW W
Register8H | prohibited) Undefined
16 bit 32H -
TREGIL |Timer (RMW W
Register9L | prohibited) Undefined
16 bit 33H -
TREGYH |Timer (RMW W
Register9H | prohibited) Undefined
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Timer Control (3/4)
Symbol | Name Address 7 6 5 4 3 2 1 0
CAPIL ;:p;c;:n_ 34H R
9 Undefined
capiy |CaPtUre 35H R
Register1H -
Undefined
capaL |C@PtUre 36H R
Register2L -
Undefined
CapH |C3PIUre 37H R
Register2H -
_ Undefined _
CAP2T9 EQ9T9 CAP1IN : CAP12M1 : CAP12MO : CLE T8CLK1 T8CLKO
RIW W RIW
0 : 0 1 0 ; 0 ; 0 0 : 0
16 bit TFF9 inversion trigger : 0:Software’ Capture timing iTimer8 up-: Timer8input clock
Timer 8 0: Trigger Disable i capture i\ 00: Disable icounter - 'selection
T8MIOD |Mode 38H 1: Trigger Enable ‘1:Don’t. [ 0L TI8 T TI9 T icontrol 00: TI8 input
Control Atloading Atmatch : care 10:T18 T Ti8 | :0:Clear, /= 01:¢T1
Register of up- ‘between 11: TFF1 1 TFF1 |3 disabled; 10: ¢T4
9 : : 1vClearat : 11: ¢T16
counter  :up-counter: Y match |
valueto  :iand TREG9 : with
CAP2 : TREG9
TFF9C1 TFF9CO CAP2T8 CAPIT8 EQI9T8 EQ8T8 TFF8C1 TFF8CO
w . RW : w
1 5 1 5 5 5 1 é 1
16 bit 0 0 N o
Timer 8 00: Invert TFF9 TFF8 inversion trigger 00: Invert TFF8
T8FFCR | Flio-Fl 39H 01: Set TFF9 0:Trigger Disable 01: Set TFF8
tp-Flop 10: Clear. TFF9 : 1: Trigger Enable 10: Clear TFF8
:Zni‘csrtcelr 11: Don’t care At loading ;Atloading EAt match EAt match 11: Don't care
9 §°f up- §°f up- ‘between ibetween
icounter __:counter, : :
ivalueto— ivalueto :up-counter iup-counter:
:CAP2 :CAP3 :and TREGY :and TREGS :
- : : 5 P- . DBAEN DBSEN
R/W __RW
Timer 8/9 0 : 0 : 0 : 0
T8ICR |Control 3AH |Note: :Note: §;REEIA §;RE§I8
i Always Always :double  :double
Register fixedio 0 Efixed&':o 0 buffer buffer
T : " :0: Disable : 0: Disable
: :1: Enable :1: Enable
PRRUN TIRUN T8RUN 5 5
. RIW RIW
1.6 bit 0 : 0 0
Timer Prescaler :16-bit :16-bit
T16RUN |Run 3BH  |0: Stop ‘timer9  itimer8
Control and :0: Stop  :i0: Stop
Register clear ¢ and i and
1: Count i clear i clear
:1: Count :1: Count
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Timer Control (4/4)
Symbol | Name Address 7 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 '
RegisterBL | prohibited) Undefined
16 bit 43H £
TREGBH [Timer (RMW W,
RegisterBH | prohibited) Undefined
cwra [ | :
9 Undefined
CAp3H [COPUre 45H R
Register3H -
Undefined
capay |C3Pture 46H R
Register4L -
Undefined
cara e :
9 Undefined
CAPATB EQBTB CAP3IN : CAP34MI1 i CAP34MO :  CLE T9CLK1 T9CLKO
RIW w : R/W
0 0 1 0o i o0 0 i 0 i o
16 bit TFFB inversion trigger :0:Software:Capture timing :Timer 9 up-: Timer 8 input clock
Timer 9 0: Trigger Disable ¢ capture :/ 00:Disable icounter  :selection
TOMOD [Mode A8H 1: Trigger Enable :1:Don't 015 TA T TIB T ;control 005 TIA input
Atloading At match care 10:TIA T TIA | o:Clear 01: ¢T1
Control : MTEF1 Y TFF1 ] i g : 10: ¢T4
. fup- ‘petween . disabled : ¢
Register $ : : : : 11: ¢T16
counter —iup-counter : i1:Clearat :
valueto :and TREGB-: match
TREGB
TFFBC1 TFFBCO CAPATA CAP3TA EQBTA EQATA TFFAC1 TFFACO
w RIW : w
1 : 5 5 s
16 bit 1 0 0o ' 0 °o : 1 !
Timer 9 00: Invert TFFB TFFA inversion trigger i 00:Invert TFFA
T9FECR |Flio-FI 49H 01: Set TFFB 0: Trigger Disable 01: Set TFFA
Ip-riop 10: Clear TFFB : 1: Trigger Enable 10: Clear TFFA
:on‘trtol 11: Don't care "Atloading ;Atloading (At match At match 11: Don’t care
egister :of up- ;of up- ‘between ibetween
icounter  :counter : :
ivalueto ivalueto :Up-counter :up-counter:
i CAP4 :CAP3 :and TREGB :and TREGA :
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(4) Serial Channel Control
Symbol | Name Address 7 5 6 5 § 4 3 5 2 1 § 0
Serial RB7 : RB6 RB5 H 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 R/W : R (cleared to 0 whenread) R/W
f o0 ¢ 0 1 0 i o0 N
Serial Bit8of  iParity  Parity ¢ Tifrror .. 0:5CLK1 2O
Channel 1 receive  i0: Odd ‘addition i Overrun : Parity : Framing (_r) ;lnterface
SCICR 51H  |data ‘1:Even  :0: Disable : : : : imode clock
Control : : : : : : :selection
Register 51: Enable : 1t SCLKT :0:Baud rate
: generato
tord
11:SCLK1 pin
input
TB8 CTSE RXE WU : SM1 SMQ SC1 SCO
R/W
Serial Undefined: 0 0,/ i~ 0~7: 0 -0 0 i 0
sci- Channel 1 Bit 8 of EHandshake EReceive EWake-up : Serial transfermode) | : UART mode clock selection
VOD Mode 52H |senddata ifunction icontrol - ifunction :selection 8(1) ;Ozdt?gtger
Control EO:CTS 0 Disable EO:Disable ;00: I/0 interface mode -g:ﬁeraat:H
Register : Disable i Enable ;1:Enable :01: 7-bitUART mode : 10:Internal clock #1
:1:CTS : £10: 8-bitUARTmode : 11:SCLK1 pininput
. Enable i 11: 9-bit UARTmode :  (external clock)
- BR1CK1 BR1CKO-: 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 i input clock selection 0000: Divide by 16
Control fixed to 0. 00: 70 < (4/fc) 0001: Divide by 1 (no division)
Register 01: ¢T2_ (16/fc) to
10: 478 (64/fc) 1111: Divide by 15
11:°¢T32  (256/fc) :
: H ODE1
R/W
Serial : 0
Open P83
ODE |Drain 58H { output
Enable  settings
Register :0: CMOS
:1: Open
i drain
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(5) Interrupt Control (1/3)
Symbol | _Name | Address 7 | 6 | s 4 3 | 2 | 1+ 1 o
— INTO
INTE- 'E':‘LZ:D 70H : 0C i I0M2- i 10M1 10MO
0AD Register (RMW R/W Note) : W
9 prohibited) : 0 : 0 : 0 0
INT1/2 IN'_|'2 INT1
71H 12C 12M2 12M1 12MO 11C 11TMVI2 11M1 11MO
INTE12 [Enable
Register RMwW RIW W RW ! W
9 prohibited) 0 0 . o0 0 o .0 . o0 0
INT3/4 INT4 INT3
72H 14C 14M2 14M1 14MO 13C 13M2 13M1 13MO
INTE34 [Enable
Register (RMW RIW - W RW— W
prohibited) 0 0 : 0 0 0 : 0 : 0 0
INT5/6 INT6 INT5
73H 16C 16M2 16M1 16MO 15C 15M2 I5M1 I5MO
INTES6 |Enable
Register (RMW RAW W RW . W
prohibited) 0 0 : 0 0 0 : 0 : 0 0
INT7/8 INT8 BTz
74H 18C 18M2 1I8M1 18MI0 17C 17M2 17M1 17MO
INTE78 |Enable
Register (RMW R/W W R/W ] W
9 prohibited) 0 0 o0 0 o . 0. : o0 : o0
INTTO/1 INTT1 (‘gimer 1) INTTO (tjmer 0)
75H IT1C IT1M2 ITTM1 IT1MO ITOC ITOM?2 ITOM1 ITOMO
INTETO1 | Enable
Register (RMW RIW W W : W
9 prohibited) 0 0 1. 0 0 0. ¢ 0 0 o0
INTT2/3 INTT3 (timer3) INTT2 (timer 2)
76H IT3C IT3M2 i IT3M1 IT3MO 1T2C IT2M2  ©  IT2M1 IT2M0
INTET23 | Enable
Register RMW RIW W RW W
9 prohibited) 0 01~ 0 0 0 . 0 0
INTT4/5 INTTS5 (timer 5) INTT4 (timer 4)
77H IT5C IT5M2 IT5M1 IT5MO 1T4C 1IT4M2 IT4M1 ITAMO
INTET45 | Enable
Register (RMW RW W RAW : W
9 prohibited) 0 0 : 0 0 0 : 0 0 0
INTT6/7 INTT7 (timer 7) INTT6 (timer 6)
78H IT7C IT7M2 IT7M1 IT7MO 1IT6C IT6M2 IT6M 1 IT6MO
INTET67 | Enable
Register (RMW RIW W R/W H '
9 prohibited) 0 0 0 0 0 : o0 0 0
INTTR8/9 INTTRI (timer 8) INTTRS (timer 8)
INTET89 79H 1IT9C ITOM2 ITOM1 ITOMO 1IT8C IT8M2 IT8M1 IT8MO
Enable
Register (RMW RIW W RIW : W
° prohibited) 0 0o 0 0 0o o0 0 o0
INTTRA/B ] INTTRB (_timer 9) INTTRA (_timer 9)
INTETAB Enable 7AH ITBC < _ITBM2 ITBM1 ITBMO ITAC ITAM2 ITAM1 ITAMO
Register (EMW RIW E W RIW W
9 rohibited) 0 0 . 0 0 0 0 0 0
| 11 ! 11 ]
P 1 h g ‘[
L IxxM2 IxxM1 IxxMO0 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 interrupt request level to 3 writing 0 to <I0C>
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 request generated | = ----- Don‘tcare-----
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Interrupt Control (2/3)
Symbol | Name Address 7 | 6 | 5 | 4 3 | 2 | 1 l 0
7BH INTTO9 INTTO8
INTEOV 'Eﬁg(l):/g w ITO9C : ITO9M2 : ITOIM1 : ITO9IMO ITO8C : ITO8M2 . ITO8M1 : ITO8SMO
Register rohibited) R/W . w . R/W . W .
P 0 0 i 0 i o 0 0 0o i o
INTRX1/ 7DH INTTX1 INTRX1
INTES1 ™1 ITX1C ITX1M2 ITX1TM1 ITX1MO IRX1C IRX1M2 IRX1M1 IRX1TMO
Enable ‘MW RAW W R (Note) W
Register | Prohibited) 0 0 § 0 § 0 0 0 § 0 § 0
INTTCO/ 7EH INTTC1 INTTCO
INTETC Enable ITC1C ITC1M2 ITCIM1 ITCIMO ITCO1C ITCOM2 ITCOM 1 ITCOMO
01 ) RMwW RIW W RIW W
Register | prohibited) 0 0 : 0 : 0 0 0 : 0 : 0
INTTC2/3 80H : |NT'_|'C3 : INTTCZ
INTETC Enable ITC3C : ITC3M2 ITC3M1 ITC3IMO ITC2C  : ITC2M2 ITC2M1 ITC2MO
23 _ (RMW RW W RW W
Register | ,ohibited) 0 : 0 : 0 7 0 0 : 0 0 0
| 11 I 1 11
b d I h T
L Ixx\M12 IxxM1 IxxMO Function (Write) Note: <IRX1C> isread-
0 0 0 Disables interrupt request only, aninterrupt
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 interruptrequest level to 3 to these flags.
1 0 0 Sets.interruptrequest 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 interruptrequest generated Clears interrupt request flag
1 Indicates interruptrequestgenerated | " ----- Don'tcare-----
95CS66-26 2003-03-31




TOSHIBA TMP95CS66
Interrupt Control (3/3)
Symbol | Name | Address 7 16 | 5 | a4 | 3 ]2 1 1 1 o
- 10IE I0LE : NMIREE
Interrupt W
Input : 0 : 0 : 0 : 0
IIMC | Mode 59H iNote: _ JNTQ input :INTO NMI
Contorol :Always set : :0: Disable :0: Tedge :0: ] edge
Register (RMW ito 0 {12 Enable :1: level i1: 1 | edge
prohibited) : i 5 : 5 f 5
Micro DMAOV7 : DMAOV6 : DMAOQOV5 : DMAOV4 : DMAOV3 i DMAOQV2 :
DMAO 5AH W :
ar - d
DMAOV Vector (RMW 0 0 : 0 : 0 0 0
Register prohibited) Micro DMAQ start vector :
Micro DMA1V7 : DMA1V6 : DMAI1V5 i DMA1V4 - DMA1V3 | DMA1V2 :
DA 5BH w :
DMAT1YV |Start : :
Vector (RMW 0 0 : 0 : 0 : 0 0
Register prohibited) i Micro DMA1 start vector - i :
Micro DMA2V7 : DMA2V6 : DMA2V5 i DMA2V4 : DMA2V3 | DMA2V2 :
DMA2 5CH w :
DMAZ2V |Start - :
Vector (RMW 0 0 : 0 : 0 : 0 0
Register | ohibited) Micro DMA2 start vector :
Micro DMA3V7 i DMA3V6 : DMA3V5 i DMA3V4 : DMA3V3 i DMA3V2 :
SDtM,$\3 5DH W :
ar
DMA3V Vector (RMW 0 0 : 0 : 0 : 0 0
Register prohibited) Micro DMAS3 start vector

Note: The micro DMA software start is activated in'the write cycle of SDMACR0/1/2/3 (6AH/6BH/6CH/6DH). (Data values are not
affected by a software start.)

(6) Watchdog Timer Control

Symbol | Name | Address 7 | 6 | 5 | -a-] 3 [ 2 | 1+ | o
WDTE WDTP1 | WDTPO/ i WARM i HALTM1 : HALTMO : RESCR : DRVE
R/W
Watch .0 i 0 - i, 0 i 0 0o i o
Dog Timer "WDT d ontl : : : 1: Perf P
WD- WDT : etectiontime/ / ‘Warm-up HALT mode selection :i1: Perform :1: Drive
MOD Mode 6EH ‘dniral selection Hrhe © 00: RUN mode : internal : insin
Control ) i 00:216/fc : . { reseton i P
Register 0: Disable 01+28/fc :0: 214/f¢ 01: STOP mode : runaway: STOP
1:Enable 10: 220/fc i1: 216/fc 10: IDLE1 mode i detectio! mode
11:222/f¢ : 11: IDLE2 mode i n '
Watch »Fy —
Dog Timer W
WDCR | control (RMW -
Reai
COISter |\ hibited) 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 | a4 | 3 ]2 [ 1 ] o
BOE BOOM1 BOOMO : BOBUS : BOW2 BOW1 BOWO
W \'i%
Elsj\jxl/(:n 0 o o 0o | 0 1.0 I o
BOCS | C ntrol 90H  [0: Disable 00: ROM/SRAM iDatabus i _000: 2WAIT 100: NWAIT
) : Enable 01: PSRAM jwidth 0014 1WAIT 101
Register , :selection \
(RMW 10: Don't care (0: 16-bit ;7 /010: TWAIT +N 110}Donotset
prohibited) 11: Don’t care i1: 8-bit I 0117 OWAIT 111
B1E B1OM1 B1OMO B1BUS i ~B1W2 { B1W1 : B1WO
i W
zlsj\jxl/(/:n 0 0 o0 o o0 I o I o
B1CS Control 91H : Disable 00: ROM/SRAM ;D{’ta bus 000: 2WAIT 100: NWAIT
. : Enable 01: PSRAM jwidth 001: TWAIT 101
Register s iselection
(RMW 10: Don't care i0: 16-bit 010: TWAIT+N_110 pDonotset
prohibited) 11: Don't care 1:8-bit 011: OWAIT 111
B2E B2M B20OM1 B20OMO. :* /B2BUS B2W2 B2W1 B2W0
W
Block 2 - - - -
. ijijn 10 0o i o0 0o -0 i 0 [ o0
B2CS Control 92H : Disable 0 16M 00: ROM/SRAM ;D?ta bus 000: 2WAIT 100: NWAIT
) :Enable i1:CSarea : 01:PSRAM iwidth £001: TWAIT 101
Register : ) ) iselection :
(RMW setting 10: Don'tcare i0: 16-bit——: » 010 TWAIT+N 1 10}D0 not set
prohibited) 11: Don'tcare i1: 8-bit. /i “011: OWAIT 11
B3E B3OM1 B30OMO B3BUS i “B3W2 B3wW1 B3WO0
W W
Block 3 - - -
CS‘;SV T 0 o I 0 0. . o I o T 0
B3CS Control 93H : Disable 00: ROM/SRAM ED{’ta bus 000: 2WAIT 100: NWAIT
) : Enable 01: PSRAM iwidth. 001: TWAIT 101
Register , :selection
(RMW 10: Don't care {0: 16-bit 010: TWAIT +N 110}Don0tset
prohibited) 11: Don't care 1: 8-bit 011: OWAIT 111
: BEXBUS BEXBUS BEXW1 BEXWO0
W
External : 0 0 : 0 : 0
CS/WAIT ‘Data b . .
BEXCS 9cH Ew?d?h us 000: 2WAIT 100: NWAIT
Control : ) 001: TWAIT 101
. :selection
Register o :0: 16-bit 010: IWAIT+N 110 ¢ Donotset
- 11: 8-bit 011: OWAIT 111
prohibited) : T T
Memory §23 S22 S21 520 : 519 518 S17 S16
Start R/W
MSARO Address 9aH 1 1 1 P P 1 Pl 1
Register 0 Start address A23 to A16 setting
Memory V20 V19 V18 vVi7 . V16 VI5  : V14to9 V8
Address R/IW
MAMRO IVIas.k 95H 1 1 : 1 1 1 . 1 1 1
Register 0 CS0 areassize setting 0: Used for address comparison
Memory $23 22 | s21 520 $19 $18 517 516
Start R/W
MSART | Address 96H 1 1 1 ¢ 1 1 1 i 1 1
Register 1 Start address A23 to A16 setting
Memory V21 V20 V9 ¢ VI8 i V17 i V16 : Vi5t09 V8
Address R/W
MAMR1 Mask 97H 1 1 : 1 : 1 : 1 : 1 : 1 1
Register 1 CS1 area size setting  0: Used for address comparison
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Chip Select/Wait Controller (2/2)

Symbol | _Name | Address 7 | 6 | 5 | a4 [ 3 [-2 | 1+ | o
Memory 523 S22 S21 520 519 518 S17 S16
Start RIW

MSAR2 | Address 98H I T T N R
Register 2 Start address A23 to A16 setting
Memory V22 V21 V20 V19 V18 V17 V16 V15
Address RIW

MAMR2] Mask 99H [ R S T S T S s A R
Register 2 CS2 areasize setting  0: Used for address comparison
Memory 523 | s22 | s21 . s20 | 819 D 's18 :  s17__:  si6
Start RIW

MSAR3 Address 9AH 1 : 1 : 1 : 1 : 1 : 1 : 1 : 1
Register 3 Start address A23 to A16 setting
Memory V22 G v21 P V20 P V19 i wi8 1 w17 [P V16 i V15
Address RIW

MAMR3 Mask 9BH 1 K ! I K S E N
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 > isset 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)

Vce
Output data |> P-ch
Output enable -
STOP N-ch
Input data <—o<oC_| $ W ] Input/output
Input enable
M P50 (RD), P51 (WR), P6(CSO to CS3)
Vee
Outputdata p-ch
Output
STOP Nech
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B P52to 55, P57, P80to P82,

P84 to P87

Output data

Output enable
STOP

—

A

Ve
TDo—n{; p-ch

Programmable

1
1
i pull-up resistor
1

Input data <—O<]—OG_+ W

B P56 (INTO)

Output data

Output enable
STOP

Input data <—o<]——o@

Interrupt request signal

STOP

Vce

-

Jrag

—|:D0—|j: N-ch

[ ] Input/output

! pull-up resistor

Wy

Schmitt

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

Output data

Output enable
STOP

Input data <—————o<}—
Schmitt

Interrupt request signal

Vcc

P-ch

—

< N-ch

1
-] Input/output

STOP

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

Vee
Outputdata D |[‘i p-ch
Output enable :DJ ﬁ\éDo—| -
STOP o< N-ch
Wy

Input data «oﬂ—o@_“

[ ] Input/output

STOP
M P83 (TxD1)
Vcc
Outputdata ———— [
Il N-ch | /i _____ A
STOP ’ Vce | Programmable
Opendrain So — ) : {>°_| i pull-up resistor

output enable

Input data <—o<]—o<(j Wy 3 [ ] Input/output

STOP
H PAOto2,PA4to7
Input'data Wy [ ] Input
Input enable
Hl PA3 (AN3)
| t
Input data W { ] Inpu
Input enable
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H NMI
NMI o e [ ] Input
Schmitt
B CLK
Vcee - Vcee
Internal clock P'ChE}i "Ig’
[ ] Output
STOP ] >—
N-ch
Internal reset >o
To test circuit :( 1
STOP
H EA
Input data <——o<—W, [ ] Input
B AMS/16
Input data <——o<}—o<}—W\ [ ] Input
B RESET
Vce
Reset Input
Schmitt
Runaway detection
Reset enable
X1, X2
Clock
/___.© §si_”_a_t_9r_si_rsy_it_____?____
i = (1%
i P-ch N-ch | i
Oscillator enable —>———>o{p>- ’—|<- i
i W [ ]x1
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6. Use Precautions and Restrictions
(1) Special Notations and Words
@ Description of internal I/O 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) -:- Sets bit 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 #8, (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) Points of Note and Restrictions
@ 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 isnot required.
Note that during bus release, the I/O block, including the watchdog timer, still operate.

® CPU (Micro DMA)

Only “LDC er, r” and “LDC r, cr” 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.
Releasing the HALT mode by requesting an interruption

Usually, interrupts can release all halts status. However, the interrupts = (NMI, INTO), which can
release the HALT mode may not be able to do so if they areinput during the period CPU is shifting to
the HALT mode (for about 3 elocks of X1) with IDLE1 or STOP mode (IDLE2 is not applicable to this
case). (In this case,an interrupt request is kept'on hold internally.)

If another interrupt is generated after it has shifted to HALT mode completely, halt status can be
released without difficultly. The priority of this interrupt is compare with that of the interrupt kept on
hold internally, and the interrupt with higher priority is handled first followed by the other interrupt.
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