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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 not 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
IDLE or STOP mode. (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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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 TMP96CM40

1. Part number

Previous Part Number (in Body Text) New Part Number
TMP96CMA40F TMP96CM40FG

2. Package code and dimensions

Previous Package Code (in Body Text) New Package Code
QFP80-P-1420-0.80B QFP80-P-1420-0.80B
*: 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
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(Annex)
Package Dimensions

QFP80-P-1420-0.80B

Unit: mm

23.8+0.3
20.0+0.2

JLLEATREEEREE R

14.0+0.2
17.8+£0.3

80

TZHHWTHHHHHHHHHHHHHHHHQ
0.8TYP ] | ‘ 0:35+0. Y g5 75 )

2.740.2
3.05MAX

71015 3
[e)}
o
[Te)
—Q
(o]}
+ 0
Te}
- .
o )JC_)
S

111 2008-02-20



TOSHIBA TMP96CM40

CMOS 16-bit Microcontrollers
TMP96CMA40F

1. Outline and Device Characteristics

TMP96CM40F is high-speed advanced 16-bit microcontrollers developed for
controlling medium to large-scale equipment. The TMP96C141BF does not have a
ROM, the TMP96CM40F has a built-in ROM of 32K-byte, and the TMP96PM40 has a
built-in OTP of 32K-byte.

TMP96CMA40F is housed in an 80-pin flat package.

Device characteristics are as follows:
(1) Original 16-bit CPU
TLCS-90 instruction mnemonic upward compatible.
16M-byte linear address space
General-purpose registers and register bank system
16-bit multiplication / division and bit transfer/arithmetic instructions
High-speed micro DMA : 4 channels (1.6 .s/2 bytes @ 20 MHz)
(2) Minimum instruction execution time :- 200 ns @ 20 MHz
(3) Internal RAM : 1Kbyte
Internal ROM : 32 Kbyte
(4) External memory expansion
® Can be expanded up to16 Mbytes (for both programs and data).
® Can mix 8- and 16-bit external data buses.
(5) 8-bit timers : 2channels
(6) 8-bit PWM timers : 2 channels
(7)  16-bit timers : 2.channels
(8) Pattern generators +'4/bits, 2 channels

(9) Serial interface 2 channels
(10) 10-bit A/D converter 4-channels
(11) Watchdog timer
(12) Chip select/wait controller :3 blocks
(13) Interrupt functions
® 3 CPU interrupts -~ SWI instruction, priviledged violation, and Illegal instruction

® 14 internal interrupts N
® 6 external interrupts :I 7-level priority can be set.
(14) I/Oports 65 pins
(15) Standby function 3 halt modes (RUN, IDLE, STOP)

.
.
.
.

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.

96CM40-1 2003-03-31



TOSHIBA TMP96CM40
- VCC{2]
CPY ~<— Vss [3]
(ANO) P50
(AN1) P51 10-BIT 4CH XWA WA X1
(AN2) P52 A/D XBC B|C 0sc X2
(AN3) P53 CONVERTER | | XDE DI E
VREF XHL HIL
AGND XIX IX CLK
XIY 1Y
Xz 1Z
(TXDO) P90 SERIAL /0 XSP SP ~<—¥A
(RXDO) P91 (CH.0) - 32bit — ~—TRESET
(TXD1) P93 SERIAL I/O
(RXD1) P94 (CH.1)
(SCLKT) P95 INTERRUPT NV
CONTROLLER
resn e <L rameny
GENERATOR a2
(PG 02) P62 (CH.0) WATCH-DOG WDTOUT
(PG 03) P63 TIMER
(PG 10) P64 PATTERN
(PG 11) P65 GENERATOR
(PG 12) P66 (CH.1)
PORT 0 P00 to P07
(PG 13) P67 1KBRAM (ADD to AD7)
(TI0) P70 8 BIT TIMER
(TIMER 0) PORT 1 <> P10to P17
(AD8 to AD15/A8to A15)
(TO1) P71=>| 8BIT TIMER
(TIMER 1) PORT 2 P20 to P27
(A0 to A7/A16 to A23)
(TO2) P72 8 BIT PWM
(TIMER 2) P30(RD)
P31(WR)
(TO3) P73 8 BIT PWM P32(HWR)
(TIMER 3) PORT 3 P33(WAIT)
P34(BUSRQ)
32KB ROM P35(BUSAK)
(INT4/T14) P8O P36(R/W)
(INT5/TI5) P81 16 BITTIMER P37(RAS)
(TO4) P82 (TIMER 4)
(TOS5) P83
(INT6/TI6) P84 16 BITTIMER
(INT7/TI7) P85 (TIMER 5) CS/WAIT P40(CSO/CASO)
(TO6) P86 CONTROLLER| P41(CS1/CAST)
(3-BLOCK) P42(CS2/CAS2)
(INTO) P87 <>
Figure1 TMP96CM40 Block Diagram
96CM40-2 2003-03-31
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2. Pin Assignment and Functions

The assignment of input / output pins for TMP96CM40, their name and outline
functions are described below.

2.1 Pin Assignment

Figure 2.1 shows pin assignment of TMP96CM40F.

(ANO)P50 73 72 P42(CS2/CAS2)
(AN1)P51 74 71 P41(CS1/CAST)
(AN2)P52 75 70 P40(CSO/CASO)
(AN3)P53 76 69 P37(RAS)
vCC 77 68 P36(R/W)
VREF 78 67 P35(BUSAK)
AGND 79 l 66 P34EBUSR()))
VSS 80 65 P33(WAIT
p‘| C1C |£|
(PGOO)P60  1—]| | 64 P32(HWR)
(PGo1)P61 2—| @ 63 P31(WR)
(PGO2)P62 3— | =62 P30(RD)
(PGO3)P63 4—] | —61 P27(A7/A23)
(PG10)P64 5—| | —60-P26(A6/A22)
(PG11)P65 6—] 59 P25(A5/A21)
(PG12)P66  7—| =58 P24(A4/A20)
(PG13)P67 8—| | 57 P23(A3/A19)
(TIO)P70  9—| (156 P22(A2/A18)
(TO1)P71 10— | 55 P21(A1/A17)
(TO2)P72 11— _ |54 P20(A0/A16)
(TO3)P73 12— Top View [ 53 VSS
(INT4/TI14)P80 13— QFP80 [ 52 P17(AD15/A15)
(INT5/TI5)P81 14— |51 P16(AD14/A14)
(TO4)P82 15— 150 P15(AD13/A13)
(TO5)P83 16— | | 49 P14(AD12/A12)
(INT6/TI6)P84 17— ] | 48 P13(AD11/A11)
(INT7/T17)P85. 18— | [ 47 P12(AD10/A10)
(TO6)P86 19— | 46 P11(AD9/A9)
(INTO)P87 20—(] | 45 P10(ADS8/A8)

NMIT 21— (44 P0O7(AD7)

WDTOUT 22— | | 43 P06(ADSG)
RESET 23— | 42 PO5(AD5)

CLK 24— ] - 141 PO4(AD4)

VSS 25—L|_I ITI—40 P0O3(AD3)

X1 26 39 P02(AD2)

X2 27 38 P0O1(AD1)

EA 28 37 POO(ADO)
(TXDO)P90 29 36 VCC
(RXDO)P91 30 35 ALE

(SCLKO/CTSO0)P92 31 34 P95(SCLK1)
(TXD1)P93 32 33 P94(RXD1)
Figure 2.1 Pin Assignment (80-pin QFP)
96CM40-3 2003-03-31
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2.2 Pin Names and Functions

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

Pin name “},‘#’Bﬁgr 1/0 Functions

P00 to P07 8 I/0 | Port0: I/0O portthat allows I/O-to be selected on a bit basis

ADO to AD7 Tri-state | Address/data (lower): 0to 7 for address/data bus

P10to P17 8 I/0 | Port1: I/0 portthat allows I/0O to be selected on a bit basis

AD8to AD15 Tri-state | Addressdata (upper): 8to 15 for address/data bus

A8to A15 Output | Address: 8to 15 for address bus

P20 to P27 8 I/0 | Port2: I/O portthat allows selection of I/0 on/a bit basis
(with pull-down resistor)

AO0to A7 Output | Address: 0to 7 for address’bus

A16to A23 Output | Address: 16 to 23 foraddress bus

P30 1 Output | Port30: Outputport

RD Output | Read: Strobe signalfor reading externalmemory

P31 1 Output | Port31:/Output port

WR Output | Write: Strobe signal for writing data on pins ADO to 7

P32 1 /O | Port32: I/O port (with pull-up resistor)

HWR Output | Highwrite: Strobe signal for writing data on pins AD8 to 15

P33 1 I/0 | Port 33:/1/O port (with pull-up resistor)

WAIT Input-|- Wait: Pin used to request CPU bus wait

P34 1 I/0. | Port34: 1/O port (with pull-up resistor)

BUSRQ Input- [ Bus request: Signalused to request high impedance for ADO to
15, A0 to 23, RD, WR,HWR, RW, RAS, CS0, CS1, and CS2 pins.
(For external DMAC)

P35 1 I/0 | Port35: /O port (with pull-up resistor)

BUSAK Output | Busacknowledge: Signal indicating that ADO to 15, A0 to 23,
RD, WR,HWR, RAW, RAS, CS0, CS1, and CS2 pins are at high
impedance-after receiving BUSRQ. (For external DMAC)

P36 1 I/0 | Port36: 1/0 port (with pull-up resistor)

RW Output [ Read/write: 1represents read or dummy cycle; 0, write cycle.

P37 1 I/0.| \Port 37: 1/O port (with pull-up resistor)

RAS Output- | Row address strobe: Outputs RAS strobe for DRAM.

P40 1 I/O [\ Port40: 1/O port (with pull-up resistor)

CS0 Output | Chip select 0: Outputs 0 when address is within specified address
area.

CASO Output | Column address strobe 0: Outputs CAS strobe for DRAM when
address is within specified address area.

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

96CM40-4 2003-03-31
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Pin name "é}#fgﬁgr I/0 Functions
P41 1 I/0 | Port41: 1/O port (with pull-up resistor)
[«3] Output | Chipselect 1: Outputs 0 if address is within specified address area.
CAS1 Output | Column address strobe 1: Outputs CAS strobe forDRAM if address
is within specified address area.
P42 1 I/0 | Port42: 1/O port (with pull-down resistor) (Note)
cS2 Output | Chipselect2: Outputs 0 if address:is within'specified address area.
CAS2 Output | Column address strobe 2: Outputs CAS strobe for DRAM if address
is within specified address area.
P50 to P53 4 Input | Port5: Input port
ANO to AN3 Input | Analoginput: Inputto A/D converter
VREF 1 Input | Pinforreference voltage inputto A/D converter
AGND 1 Input | Ground pin for A/D converter
P60 to P63 4 I/O | Ports 60 to 63: I/O portsthat allow selection-of I/O.on'a bit basis
(with pull-upresistor)
PGOO to PGO3 Output | Pattern generator ports: 00to 03
P64 to P67 4 I/O | Ports 64to 67: 1/0-ports that allow selection of I/O on a bit basis
(with pull-up resistor)
PG10to PG13 Output | Pattern generator ports: 10to 13
P70 1 I/0 | Port70:1/O port (with pull-up resistor)
TIO Input | TimerinputO: Timer 0 input
P71 1 I/Q|-Port 71+ 1/O port (with pull-up resistor)
TO1 Output | Timer output 1: Timer 0 or 1 output
P72 1 I/0- | Port 72: 1/0 port (with pull-up resistor)
TO2 Output | PWM output 2: 8-bit PWM timer 2 output
P73 1 /O /| Port73: 1/O port (with pull-up resistor)
TO3 Output | PWM output3: 8-bit PWM timer 3 output
P80 1 I/O | Port80:1/O port(with pull-up resistor)
Ti4 Input |“Timerinput4: Timer 4 count/capture trigger signal input
INT4 Input | Interruptrequest pin 4: Interrupt request pin with programmable
rising/falling edge
P81 1 I/O | /Port 81: 1/O port (with pull-up resistor)
TI5 Input. | Timerinput5: Timer 4 count/capture trigger signal input
INT5 Input-| Interrupt request pin 5: Interrupt request pin with rising edge
P82 1 I/O | Port 82: 1/O port (with pull-up resistor)
TO4 Output | Timer output4: Timer 4 output pin
P83 1 /O | Port83: 1/O port (with pull-up resistor)
TO5 Output | Timer output5: Timer 4 output pin

Note: Case of the settable CS2 or CAS2 ; when TMP96CMA40F is bus release, this pin is not added
the internal pull-down resistor but is added the internal pull-up resistor.
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Pin name "5‘4’3#{? 110 Functions

P84 1 I/O | Port84: 1/O port (with pull-up resistor)

TI6 Input | Timerinput6: Timer5 count/capture trigger signal input

INT6 Input | Interruptrequest pin 6: Interrupt request pin with
programmable rising/falling edge

P85 1 I/O | Port85: I/O port (with pull-up resistor)

TI7 Input | Timerinput7: Timer5 count/capture trigger signal input

INT7 Input | Interruptrequest pin 7: Interrupt request pin with rising edge

P86 1 I/0 | Port86: 1/O port (with pull-up resistor)

TO6 Output | Timer output 6: Timer 5 output pin

P87 1 I/0 | Port87: 1/O port (with pull-up resistor)

INTO Input | Interruptrequest pin0: Interrupt request pin‘with
programmable level/rising-edge

P90 1 I/0 | Port90: 1/O port/(withpull-up resistor)

TXDO Output | Serial send data 0

P91 1 I/0 | Port91: 1/O port (with pull-up resistor)

RXDO Input | Serial receive data 0

P92 1 I/0 | Port92: 1/0O port/(with pull-up resistor)

CTSO Input | Serial datasend enable 0(Clearto Send)

SCLKO I/O | Serial clock 1/00

P93 1 /0 | Port93: /O port (with pull-up resistor)

TXD1 Output | Serial send data 1

P94 1 /0" | Port 94: 1/O port (with pull-up resistor)

RXD1 Input. | Serial receive data1

P95 1 1/0. | Port95: 1/O port (with pull-up resistor)

SCLK1 I/0) | Serial clock I/0.1

WDTOUT 1 Output | Watchdog timer output pin

NMI 1 Input | Non-maskable interrupt request pin: Interrupt request pin with
falling edge. Can also be operated at rising edge by program.

CLK 1 Output | Clockoutput: Outputs [ X1 +4 ] clock. Pulled-up during reset.

EA 1 Input | Externalaccess: 0should be inputted with TMP96C141B.
1, with TMP96CM40 / TMP96PMA40.

ALE 1 Output- | ‘Address latch enable

RESET 1 Input. |~ Reset: Initializes LSI. (With pull-up resistor)

X1/X2 2 IO | Oscillator connecting pin

VCC 2 Power supply pin (+ 5 V) (All Vcc pins should be connected with
the power supply pin.)

VSS 3 GND pin (0 V) (All Vss pins should be connected with GND (0 V).)

Note: Pull-up/pull-down resistor can be released from the pin by software (except the RESET pin).
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3.

3.1

3.2

(1)

Operation

This section describes the functions and basic operations of TMP96M40 device. The
function of CPU and internal I/O devices are the same function as TMP96C141B.
Check the [ 7. Care Points and Restriction of TMP96C141B ' | because of the Care
described. Regarding the function of TMP96CM40 (not described), see the part of
TMP96C141B.

TMP96C141B/TMP96CM40/TMP96PM40 have much the same function but they are
different from following points.

Parameter TMP96C141B TMP96CMA40 TMP96PM40
Interrnal ROM Not exist Mask ROM32 Kbyte PROM32 Kbyte
P00 to P07

! After reset P00 to P07

ADO to AD7 Only ADO to AD7
P10to P17,
AD8to AD15, Only AD8 to AD15 Afterreset P10 to P17
A8to A15
P30, RD OnlyRD Afterreset P30
P31, WR Only WR After reset P31

. TMP96C141B TMP96CM40
Pin state at the bus release see Table 3.5 (1) see Table 3.3 (1)

CPU

TMP96CM40 device has a built-in high-performance 16-bit CPU (900-CPU). (For
CPU operation, see TLCS-900 CPU in the previous section.)

Memory Map

TMP96CM40 has two register modes.- One is a minimum mode; in this mode, the area
of program memory is 64 Kbytes maximum. The other is a maximum mode; in this
mode, The area of program memory is 16 Mbytes maximum.

Both- minimum and maximum modes are the data memory area of 16 Mbytes
maximum.

That is, the program memory can locate OH to FFFFH in minimum mode and can
locate OH, to FFFFFFH in maximum mode.

Internal ROM

TMP96CM40 has the ROM of 32 Kbytes. This ROM is located to 80000H to FFFFH.
After the RESET operation, instruction execution starts from address 8000H.
A part of the internal ROM area (8000H to 81FFH) is interrupt entry area.

96CM40-7 2003-03-31



TOSHIBA TMP96CM40

(2) Internal RAM

TMP96CM40 has the RAM of 1 Kbytes. This RAM is located to 80H to 47FH. The
CPU can access the part of RAM (80H to FFH, 128 bytes) with using the short
instruction code of direct addressing mode.

Memory Map
Figure 3.1 is a memory map of the TMP96CM40.

000000H T
000080H Directfrea (n)
000100H -
000480H
64K-byte area
008000H (nn)
008200H
010000H
16M-byte area
External rgemory gR)R)
16M-byt -
( yte) (<R
(R +R8/16)
(R +d8/16)
(nnn)
FFFFFFH

Internal area)

Note: The start address after reset is 8000H. Resetting sets the stack pointer (XSP) on the
system mode side to 100H.

Figure3.1 Memory map
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3.3 Functions of Ports

The TMP96CM40/TMP96PM40 has 65 bits for I/O ports.
These port pins have I/O functions for the built-in CPU and internal I/Os as well as

general-purpose I/O port functions. Table 3.3 lists the function of each port pin.

. (R: T =Withprogrammable pull-up resistor
Table 3.3 Functions of Ports

J = With/programmable pull-down)

. Number | . . Direction Pin name for built-in
Port name | Pin name . Direction | R . . .
of pins setting unit function

Port0 P00 to PO7 8 I/0 - Bit ADO to AD7
Port1 P10to P17 8 110 Bit AD8 to AD15/A8 to A15
Port2 P20 to P27 8 110 Bit A0 to A7/A16 to’/A23
Port3 |P30 1 Output | - (Fixed) RD

P31 1 Output | - (Fixed) WR

P32 1 110 0 Bit HWR

P33 1 110 1 Bit WAIT

P34 1 110 0 Bit BUSRQ

P35 1 110 1 Bit BUSAK

P36 1 110 1 Bit RAW

P37 1 110 T Bit RAS
Port4 |P40 1 I/0 1T Bit CS0/CASO

P41 1 I/0 0 Bit CS1/CAST

P42 1 I70 Bit CS2/CAS2
Port5 P50 to P53 4 Input - (Fixed) ANO to AN3
Port6 P60 to P67 8 110 T Bit PG00 to PG03, PG10 to PG13
Port7 P70 1 110 1 Bit TIO

P71 1 1’0 T Bit TO1

P72 1 110 T Bit TO2

P73 1 110 1 Bit TO3
Port8 P80 1 110 1 Bit TI4/INT4

P81 1 110 1 Bit TIS/INTS

P82 1 110 1 Bit TO4

P83 1 110 i) Bit TO5

P84 1 110 1 Bit TI6/INT6

P85 1 110 0 Bit TI7/INT7

P86 1 110 T Bit TOG6

P87 1 110 0 Bit INTO
Port9 P90 1 110 1 Bit TXDO

P91 1 110 0 Bit RXDO

P92 1 I/0 1 Bit CTS0/SCLKO

P93 1 110 0 Bit TXD1

P94 1 110 T Bit RXD1

P95 1 110 1 Bit SCLK1

96CM40-9
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I/0 port Setting

X : Don't care

Port Pin Name Port (I/0) or FUnction I/0-Register
Pn PnCR PnFC
Port0 PO(0:7) Input Port X 0
Output Port X 1 -
AD(0:7)Bus X X
Port 1 P1(0:7) Input Port X 0 0
Output Port X 1 0
AD (8 : 15) Bus X 0 1
A (8:15) Output X 1 0
Port 2 P2(0:7) Input Port (No Pull-down) 1 0 0
Input Port (With Pull-down) 0 0 0
Output Port X 1 0
A (0 :7)Output 1 0 1
A (16 : 23) Output 1 1 0
Port 3 P30 Output Port X 0
RD Output (at external access only) 1 =~ 1
RD Output (always) 0 1
P31 Output Port X J 0
WR Output (atexternal access only) X 1
P3(2:7) Input Port (No Pull-up) 0 0 0
Input Port (With Pull-up) 1 0 0
Output Port X 1 0
P32 HWR Output X 1 1
P33 WAIT Input (No Pull-up) 0 0 _
WAIT Input(With Pull-up) 1 0
P34 BUSRQ Input (No Pull-up) 0 0 1
BUSRQ Input (With Pull-up) 1 0 1
P35 BUSAK Output X 1 1
P36 R/AW Output X 1 1
P37 RAS Output X 1 1
Port4 [P4(0:1) Input Port (No Pull-up) 0 0 0
Input Port (With Pull-up) 1 0 0
Output Port X 1 0
P42 Input Port (No-Pull-down) 1 0 0
Input Port (With Pull-down) 0 0 0
Output Port X 1 0
P40 CS0 Output (Note 1) X 1 1
P41 CS10utput (Note 1) X 1 1
P42 CS2 Output (Note 1) X 1 1
Port 5 P5(0:3) Input Port X _
AN (0:: 3) Input (Note 2) X
Port6 P6(0:7) InputPort (No Pull-up) 0 0 0
Input Port (With Pull-up) 1 0 0
Qutput Port X 1 0
PGn Output X 1 1

Note 1: The function of P40 to P42 (CSO to CS2, CASO to CAS2) is selected using CS/WAIT control register
BnCS<BnCAS>.
Note 2: Select the input channels for the A/D converter in ADMOD2 <ADCHn>.

96CM40-10
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Port Pin Name Port (1/0) or Function I/0O Register
Pn PnCR PnFC
Port7 P7(0:3) Input Port (No Pull-up) 0 0 0
Input Port (With Pull-up) 1 0 0
Output Port X 1 0
P70 TI0 Input (No Pull-up) 0 0 _
TI0 Input (With Pull-up) 1 0
P71 TO10utput X 1 1
P72 TO20utput X 1 1
P73 TO30utput X 1 1
Port 8 P8(0:7) Input Port (No Pull-up) 0 0 0
Input Port (With Pull-up) 1 0 0
Output Port X 1 0
P80 TI4/INT4 Input (No Pull-up) 0 0 N\
TI4/INT4 Input (With Pull-up) 1 0
P81 TI5/INT5 Input (No Pull-up) 0 0 ~
TI5/INT5 Input (With Pull-up) 1 0
P84 TI6/INT6 Input (No Pull-up) 0 0 ~
TI6/INT6 Input (With Pull-up) 1 0
P85 TI7/INT7 Input (No Pull-up) 0 0 _
TI7/INT7 Input (With Pull-up) 1 0
P82 TO40utput X 1 1
P83 TO50utput X 1 1
P86 TO60utput X 1 1
P87 (NOTE 3) | INTO Input (No Pull-up) 0 0 _
INTO Input (With Pull-up) 1 0
Port9 P9 (0:5) Input Port (No Pull-up) 0 0 0
Input Port (With Pull-up) 1 0 0
Output Port X 1 0
P90 TXD0OOutput X 1 1
P93 TXD10utput X 1 1
P91 RXDO Input (No Pull-up) 0 0 _
RXDO Input (With Pull-up) 1 0
P94 RXD1 Input (No Pull-up) 0 0 _
RXD 1 Input (With Pull-up) 1 0
P92 SCLKOOutput X 1 1
CTS0/SCLKO Input (No Pull-up) 0 0 0
CTSO0/SCLKO Input (With Pull-up) 1 0 0
P95 SCLK10utput X 1 1
SCLK1 Input (No Pull-up) 0 0 0
SCLKT-Input (With Pull-up) 1 0 0

Note 3: When P87 pin.is used as INTO pin, set IMC<IOIE>to “1” (Input enable) .
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Resetting makes the port pins listed below function as general-purpose I/O ports.
I/O pins programmable for input or output function as input ports.
To set port pins for built-in functions, a program is required.

2% Note about the Bus Release and programmable pull-up / down I/O-ports.

When the bus is released (BUSAK =%0"), the output buffer of ADO to 15, A0 to 23,
control signal (RD, WR, HWR, R/W, RAS, CS0 / CASO to CS2 / CAS2) is off and their
state become high-impeadance.

However, the output of built-in programmable pull up / down resistors are kept before

the bus is released. These programmable pull up / down resistors can be selected
ON/OFF by programmable when they are used as the input ports.

The case of they are used as the output ports, they can not be selected ON/OFF by
programmable.

The following is the pin state when the bus is released (BUSAK ="0")

Table 3.3 (1) The condition of pins.at the bus release (BUSAK = “L")

) The Pin State (when the buslisreleased)
Pin Name
Used as the port Used as the function

P00 to P07 The state is not changed. become high-impedance (HZ).

(ADO to AD7) (do not become to high-

P10to P17 impedance (HZ).)

(AD8to 15/A8 to 15)

P30 (RD) becomes high-impedance (HZ).

P31 (WR) D

P32 (HWR) The output buffer is OFF. The output buffer is OFF.

P37(RAS) The programmable pull up The programmable pull up resistor is ON
resistor.is ON the case of only the" | irrespective of the output latch.
outputlatch is equalto “ 1"

P36 (R/W) The output buffer is OFF.

P40 (CS0/CASO) The programmable pull up resistor is

P41 (CS1/CAS1) undefined.

P42 (CS2 / CAS2) The output buffer is OFF. The output buffer is OFF.
The programmable pull down The programmable pull down resistor is
resistor is ON the case of only the | undefined.
output latch.is equal to “0".

P20 to P27 (A161t0 23) [The stateisnot changed. The output buffer is OFF.
(do not become to high- The programmable pull down resistor is ON
impedance (HZ).) the case of only the output latch is equal to

lloll.
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The following are the example of the interface circuit about above pins the case of
the bus releasing function is used.

When the bus is released, both internal memory and internal I/O can not be
accessed. But the internal I/O continues to operate.

So, the watch dog timer also continues to run. Therefore, be care about bus
releasing time and set the detection time of WDT.

P35 (BUSAK)

about 3 to 5 kO
P42 (CS2) 3

P30 (RD) |
P31 (WR) W I System control bus

P32 (HWR) = J
>

P36 (R/W)
P37 (RAS)
P40 (CS0)
P41 (CST)

P20 (A16)
to > AddressBus (A23 to A16)

P27 (A23) i

Example of the interface circuit (The case of using bus releasing function)

The above circuit is necessary to fix the signal level the case of the bus is released.

Resetting sets P30 (RD), P31 (WR) to output, P40 (CS0), P41 (CS1), P32 (HWR),
P36 (R/W), P37 (RAS), and P35 (BUSAK) to input with pull up resistor, P42 (CS2)
and’P20 to 27 (A16 to 23) to input with pull down resistor.

The above circuit is necessary to fix the signal level after reset because of the
external pull up resistor collisions with the internal pull down resistor.

The value of this external pull up resistor must be 3 to 5 kQ. (the value of the
internal pull down resistor is about 50 to 150 kQ2)

P20 to P27 (A16 to 23) also needs circuit like P42 (CS2) to fix the signal level.

But for the P20 to 27 (A16 to 23) which does not have means (“L” is active), add
pull down directly like above circuit.
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3.3.1 Port 0 (POO to P07)

Port 0 is an 8-bit general-purpose I/O port. I/O can be set on a bit basis using the
control register POCR. Resetting resets all bits of POCR to 0 and sets Port 0 to input

mode.

In addition to functioning as a general-purpose I/O port, Port 0 also functions as an

address data bus (ADO to 7). To access external memory, Port 0 functions as an address
data bus (ADO to 7) and all bits of the control register POCR are cleared to 0.

Figure 3.3 (1) Port0

N\
Reset
Direction control
» (on bit basis)
3
Kol
POCR write
@
-
@
- Output M
latch L
- Output buffer
@
c PO write
v 1
-
- !
) TLGO——
N PO read

Port0

P00 to PO7
(ADO to AD7)
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3.3.2 Port1(P10toP17)

Port 1 is an 8-bit general-purpose I/O port. I/O can be set on a bit basis using control
register P1ICR and function register PIFC. Resetting resets all bits of output latch P1,
control register P1CR, and function register P1FC to 0 and sets Port 1 to input mode.

In addition to functioning as a general-purpose I/O port, Port- 1 also functions as an
address data bus (AD8 to 15) or an address bus (A8 to 15).

Reset

Direction control
(on bit basis)

P1CR write

|

Function control
(on bit basis)

A
P1FC write

i

Output
Port 1
latch L L P10to P17
Output buffer (AD8 to AD15/A8 to A15)

bus

data

P1 write

Internal

|
Lepd

P1 read

Figure 3.3(2) Port1
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Port 0 Register
7 ¢ 6 i 5 i 4 i 3 i 2 i 1 i 0
PO bit Symbol [ P07 i P06 i POS i P04 i PO3 i P02 i POT-_ i POO
(0000H Read/Write R/W
After reset Input mode (Output latch register becomes undefined.)
Port 0 Control Register
7 i 6 i 5 i 4 i 3 i 2.-i- 1/ i 0
POCR [bit symbol| PO7C i Po6C i POSC : Poac i PO3C | PO2C i POIC | POOC
(0002H Read/Write w
After reset o i o i o i o i o ,d oi o i |0
Function 0:IN 1:0UT (At external access, Port 0 becomes AD7 to 0.and POCR is cleared t00.)
I |
I—> Port 01/Osetting
O et
Port 1 Register (L5
7 1 6 i 5 i, &4 i3 i 2/ i, 4.1 0
P1 bit symbol | P17 i P16 i PI5 i P43 P13 P12 P11 i P10
(0001H Read/Write R/W
After reset Input mode (Output latch register is cleared to “0”.)
Port 1 Control Register
7 1 6 /i 5 i 4 i3 12 i 1 i 0
PICR |bit symbol| P17c i Pi6c i Pi5C i Plac i P13C. i P12c : PIIC | P10C
(0004H Read/Write W
After reset o i o/ i o i o i e/ o0 o0 0
Function < <SeeP1FChelow.>>
Port 1 Function Register
7 06 i 5 i 41 3 i 2 i 1 i 0
P1FC |bit Symbol|  P17F : P16F P15F P14F | PI3F P12F P11F P10F
(0005H Read/Write w
Afterreset o i o 4o i 0o ¢ 0 i 0 i o0 0
Function PIFC/PICR=100:IN,01: OUT,10: AD15t08, 11: A15t0 8
I |
Read-modify-write is —> Port 1 function setting
prohibited for registers POCR, 1FC<PIXF>
P1CR, and P1FC. P1CR 0 1
<P1XC>
0 Input port Ad?Ar\eDs:gf;ag)bus
1 Output port A&irg:;tg;s

Note: <P1XF> isbitXinregister P1FC; <P1XC>,in register P1CR.

Figure 3.3 (3) Registers for Ports 0 and 1
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3.3.3 Port2(P20to P27)

Port 2 is an 8-bit general-purpose I/O port. I/O can be set on bit basis using the
control register P2CR and function register P2FC. Resetting resets all bits of output
latch P2, control register P2CR and function register P2FC to 0. It also sets Port 2 to
input mode and connects

In addition to functioning as a general-purpose I/O port, Port 2 also functions as an
address data bus (A0 to 7) and an address bus (A16 to 23). Using Port 2 as address bus
(A0 to 7 or A16 to 23), write “1” to output latches and off the programmable pull-down
resistors. Setting to address bus, set P2CR and P2FC register in a row.

A16t0 23 —B]

<

Selector

N Reset S

—

Direction control
(on bit basis)

P2CR write
Function control
(on bit/basis)

bus

data

P2FCwrite

S

Output Y [ lport2
latch out ‘/tb « P20 to P27
r utput buffer (AO to A7/A16 to A23)

P2 write

1
\ILG— ( Programmable
TJ—CP;

pull-down
) P2 read

B

Selector

>

I'nternal

3.3(4) Port?2
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Port 2 Register
7 ¢ 6 i 5 i 4 i 3 i 2 1 0
P2 bit Symbol | P27 i P26 P25 i P24 P23 i P2 P21 P20
(0006H) | Read/Write R/W
After reset Input mode (Output latch register is cleared to “0".)
Port 2 Control Register
7 ¢ 6 i 5 i 4 i 3 i 2 1 0
P2CR  |bit symbol| P27¢ i P26Cc i P2sc | P2ac P23C | P22C p21C P20C
(0008H) Read/Write w
After reset 0 o i 0o i o 0 /i0 0 0
Function < <See P2FCbelow.>>
Port 2 Function Register
7 ¢ 6 i 5 i 4 i 3,1 2 1 0
P2FC  |bit symbol | P27F i P26F : P25F i P24F P23F | P22F P21F P20F
(0009H) Read/Write w
After reset 0 o i o ilo o i o i o 0
Function P2FC/P2CR=00: IN, 01: OUT, 10 : A7 100, 11 : A230 16

Read-modify-write is
prohibited for registers
P2CR and P2FC.
Read-modify-write is
prohibited for controlling
ON/OFF of the pull-down
resistor for register P2.

—>Port 2 function setting

R 2FC<P2XF>

0 1
<P2XC>
address bus
0 Input (A7 to 0)
address bus
! Output (A23 10 16)

Note : <<P2XF> is bit X in register P2FC; <P2XC>; in register P2CR.
Toset as an address bus A23 to 16, set P2FC after setting P2CR.

Figure 3.3 (5) _Registers for Port 2
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3.3.4 Port 3 (P30 to P37)

Port 3 is an 8-bit general-purpose I/O port.

I/O can be set on a bit basis, but note that P30 and P31 are used for output only. I/0 is
set using control register P3CR and function register P3FC. Resetting resets all bits of
output latch P3, control register P3CR (bits 0 and 1 are unused), and function register
P3FC to 0. Resetting also outputs 1 from P30 and P31, sets P32 to P37 to input mode,
and connects a pull-up resistor.

In addition to functioning as a general-purpose I/O port, Port 3 also functions as an
I/0 for the CPU’s control/status signal.

When P30 pin is defined as RD signal output mode (<P30F> = 1), clearing the
output latch register <P30> to 0 outputs the RD strobe (used for the pseudo static
RAM) from the P30 pin even when the internal address area is accessed.

If the output latch register <P30> remains 1, the RD strobe signal is output only
when the external address area is accessed.
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Reset

For TI\/iP96C141 B mode

Function
control
(on bit basis)

P3FC write
3 s

S -

> []P30(RD)

Output ’ 2
§ - P31(WR)
A

data bus

>

latch Output buffer

. Bl = |  Outputbuffer
P3 lerite ’_)

P3 read

Internal

Reset

1

Direction
control
(on bit basis)

A
P3CR write
Y
Function

control
(on bit basis)

data bus

P-ch( Programmable )
pull-up

P3FCwrite
o
S
——{ Output
latch

D - ["] P32(HWR)

L~
Output buffer P35(BUSAK)
P36(R/W)

B
P3 write r P37(RAS)
HWR

Internal

Selector |«—+—
w

BUSAK, RW, RAS

=1
o]

P3 read

Figure 3.3(6) Port 3 (P30, P31, P32, P35, P36, P37)
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Y

Reset

1

Direction
control

(on bit basis)

P3CR write

R
S

Sol8 p-ch(

Programmable )
pull-up

data bus

Output
latch

P3 write

Internal

N
L

Output buffer

¢ ¢

Internal

et
Lt |

P3 read

WAIT

Reset

[

Direction
control

(on bit basis)

P3CR write
¥

Function
control

data bus

(on bit basis)

P3FCTwrite
o

S

>0

P-ch

] P33 (WAIT)

Programmable )
pull-up

[ ] P34 (BUSRQ)

Output

Internal

latch

P3 write

T
yd
N

Internal

P3 read

g

BUSRQ

Figure 3.3(7) Port3 (P33, P34)
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Port 3 Register

7 ¢ 6 i 5 i a4 i 3 i 2 i 1 i 9@
P3 bit Symbol [ P37 i P36 | P35 | P34 i P33 i P32 i ‘P31 i P30
(0007H) Read/Write RIW
Input mode (pulled-up) Output mode
After reset : . : - ; : -
1 : 1 : 1 1 : 1 : 1 d 1 : 1
Port 3 Control Register
7 i 6 i 5 i 4 i 3 i /2 i1 i 0
P3CR  |bit Symbol | P37 i P36C : P35C : P34C i P33C : P32C i :
(000AH) Read/Write w
o i o i o i 0o i o 0
After reset )
0:IN 1:0UT
[
I I/0 setting
0. | Input
Port 3 Function Register 1 | Output
7 ¢ 6 i 5 i/ 4 i3 i 2/ it i 0
P3FC  |bit Symbol | P37F  P36F  P35F i \P34F i i P32F /i P31F i P30F
(000BH) Read/Write w
Afterreset| 0 {0 i 0 i 0 @ o0 i 0 o
0:PORT :0:PORT :0:PORT [0:PORT : }0:PORT i0:PORT :0:PORT
Function |(4.RAS “1:RAW _:1:BUSAK {1:BUSRQ : {1:HWR i1:WR  i1:RD
Read-modify-write is J
prohibited for registers |_)
P3CR and P3FC. P30 (RD) function setting
Read-modify-write is <P30>
prohibited for I—>—BUSRQ setting 0 1
controlling ON/OFF of P3FC <P34F> 1 <P30F>
the pull-up resistor for 0 “0" output | “1” output
register P3. P3CR<P34C> | 0 — —
Always RD RD output only
- DIICAR . 1 output (for for external
BUSAK setting pseudo SRAM) | access
P3FC <P35F> 1

P3CR <P35C> | 1 —> P31 (WR) function setting

<P31>
- . 0 1
L RWsetting PN
P3FC <P36F> 1 0 “0" output |“1" output
P3CR <P36C> | 1 1 WR output only for

external access

RAS setting
P3FC <P37F> 1
P3CR <P37C> 1

—> HWR setting
P3FC <P32F> 1
P3CR <P32C> | 1

Note : When P33/WAIT pin is used as a WAIT pin, set P3CR<P33C> to “0” and Chip Select/ WAIT control register
<BnW1, 0> to “10".

Figure3.3 (8) Registers for Port 3
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3.3.5 Port 4 (P40 to P42)

Port 4 is a 3-bit general-purpose I/O port. I/O can be set on a bit basis using control
register PACR and function register PAFC. Resetting does the following:

Sets the P40 and P42 output latch registers to 1.

Resets all bits of the P42 output latch register, the control register PACR, and the
function register PAFC to 0.

Sets P40 and P41 to input mode and connects a pull-up resistor.
Sets P42 to input mode and connects a pull-down resistor.

In addition to functioning as a general-purpose I/O port, Port 4 also functions as a

chip select output signal (CS0 to CS2 or CASO to CAS2).
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Reset

P

Direction
control
(on bit basis)

A
PACR write
—
Function

control
(on bit basis)

P4FC*write >o- B P-ch Proqrammab|e>

pull-up
v S
S
Output
latch

A
P4 write
/] -

T
Ll (]

P4 read

data bus

Internal

> . {_] P40 (CSO/CASD),
Output buffer P41/(CS1/CAS1)

Selector

[_Ww >

/CASO, CS1/CAS1

o]
o

S

0 !

Reset

"

Direction
control
(on bit basis)

A
P4ACRwrite
—
Function

control
(on'bit basis)

data bus

A
P4FC write
v S
R

Output
latch

Internal

[ ] P42 (CS2/CAS2)

L~
Output buffer

Selector

‘jw >

A
P4 write = N-ch
N L CS2/CAS2

\LC!—‘ Programmable )
v

pull-down

P4 read

Figure 3.3(9) Port4
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Port 4 Register
7 5. ¢ 4 i 3 i 2 i1 i 0
P4 bit Symbol : ' . pa2c | patc . PpaoC
(000CH) Read/Write RIW
Input mode
After reset éO(PuII-down)E Vipulllup) 1 (Pull-up)
Port 4 Control Register
7 foos i o4 i3 20 hv 1o
PACR  |bit Ssymbol : : L pa2c Parc  paoC
(000EH) Read/Write \Y;
o i o0 i o
After reset 0:IN 1 :6UT
I:I»I/O setting
0 |Input
1 | Output
Port 4 Function Register
7 P50 E 4 3/ 2 i1 L0
PAFC  |bit Symbol : : L Pa2k | . PalF i PAOF
(0010H) Read/Write w
After reset 0 0 0
Function 0: PORT 1:CS/CAS

Note: Tooutput chip select'signal (CS0/CASO to CS2/CAS2), set the corresponding bits of the

Read-modify-write is
not possible for PACR or
PAFC.
Read-modify-write is
prohibited for
controlling ON/OFF of
the pull-up/pull-down
resistor for register P4.

]

0 | Port (P40)

1 | CS0/CASO

0 |[Port(P41)

1 | CS1/CAST

0 |Port(P42)

1 |CS2/CAS2

control register PACR and the function register PAFC.

The BOCS, B1CS, and B2CS registers of the chip select/ wait controller are used to select
the CS/CAS function:

Figure 3.3 (10) Registers for Port 4

290591

96CM40-25 2003-03-31




TOSHIBA TMP96CM40
3.3.6 Port 5 (P50 to P53)
Port 5 is a 4-bit input port, also used as an analog input pin.
2 e
Port5

_g \l\l I:I or

. P50 to P53
- Port 5 read (ANO to AN3)
©

©

c

E Con ion

c onversio A/D Channel

- result -

ﬂi . converter selector
register
| AD read
Figure3:3(11). Port5
Port 5 Register
7 5 i 4 1 3 2/ 0
P5 bit Symbol P53 P2 | P51 | P50
(000DH) Read/Write R
After reset Input mode
Note : The inputchannel selection of A/D Converter is set by A/D Converter mode register ADMOD.
Figure 3.3 (12) Registers for Port 5
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3.3.7 Port 6 (P60 to P67)

Port 6 is an 8-bit general-purpose I/O port. I/O can be set on bit basis. Resetting sets
Port 6 as an input port and connects a pull-up resistor. It also sets all bits of the output
latch to 1. In addition to functioning as a general-purpose I/O port, Port 6 also functions
as a pattern generator PGO/PG1 output. PGO is assigned to P60 to P63;PG1, to P64 to
P67. Writing 1 in the corresponding bit of the port 6 function register (P6FC) enables
PG output. Resetting resets the function register P6FC value to 0, and sets all bits to
ports.

Reset

Direction control
(on bit basis)

A

P6CR write

|

Function control
(on bit basis)

A

P6FCwrite

A —[>o——|g;P-ch
S [ Programmable
Output ] pull-up
latch L s|AS
A Selector ll\/ [ ] Port6

P6 write
PGO,1 B P60 to P67

li (PG00 to PG13)

S
B

N Selector

bus

data

Internal

P6 read A

Figure 3.3 (13) Port6
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Port 6 Register
7 6 5 ¢ 4 i 3 2 1 0
P6 bit Symbol | P67 P66 P65 | P64 P63 P62 P61 i P60
(0012H) Read/Write R/W
Input mode (Pull-up)
After reset ] : ] ] T ] T ] . ]
Port 6 Control Register
7 ¢ 6 i 5 i 4 i 3 2 1 0
P6CR  |bit Symbol | P67C i P66C P65C | PBAC P63C P62C P61C P60C
(0014H) Read/Write w
After reset 0o i 0 0 0 i /0 i -0 0 .0
Function 0:IN 170UT
| |
I Port 6 i/ setiing
0 |Input
1 | Output
Port 6 Function Register
7 ¢ 6 i 5 (a4 i 3 it 2 1 i 0
P6FC  |bit Symbol | P67F : P66F P65F - i PEAF | PB3F P62F P6IF | P6OF
(0016H) Read/Write W
Afterreset | 0 i 0 o i o i o i o i 0
Function 0: PORT 1:PG1-OUT 0: PORT 1: PGO-OUT

Read-modify-write is
prohibited for registers

P6CR and P6FC.
Read-modify-write'is
prohibited for
controlling ON/OFF-of
the pull-up resistor for
register P6.

Figure3.3 (14)

Port 6 function setting

0

General-purpose port

1

Stepping motor control / Pattern
generation port

Registers for Port 6
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3.3.8 Port 7 (P70 to P73)

Port 7 is a 4-bit general-purpose I/0 port. I/O can be set on bit'basis. Resetting sets
Port 7 as an input port and connects a pull-up resistor. In addition to functioning as a
general-purpose I/O port, Port 70 also functions as an input clock pin TI0; Port 71 as an
8-bit timer output (TO1), Port 72 as a PWMO output (TO2), and Port 73 as a PWM1
output (TO3) pin. Writing 1 in the corresponding bit of the Port 7 function register
(P7FC) enables output of the timer. Resetting resets the function register P7FC value to
0, and sets all bits to ports.

Reset

Direction control

(on :it basis) {>O IgP-ch
P7CR write Programmable
pull-up
s r P70
Output latch D (TI0)

A

P7 write
-1

™~
P7 read

S B

Selector

bus

Al<

TIO
Reset

data

Direction control
(on bit'basis)

A
P7CRwrite

Function control
{on bit basis)

A

P7FCwrite

s —L [>o “:I,P_ch ( Programmable)

Internal

Output latch pull-up

A

P7 write

A S

Selector

[ ] pr1top73
(TO1t0 TO3)

§7

Timer F/F OUT B

TO1: Timer 1
TO2: Timer 2 B
TO3: Timer3

Selector
P7 read
- S A

|
Figure 3.3 (15) Port7
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Port 7 Register
7 6 5 i 4 i 3 i 2 1 0
P7 bit Symbol LT~ L P13 i Pm2 P71 P70
(0013H) Read/Write : E R/W
Input mode (Pull-up)
After reset : : T ] ;
Port 7 Control Register
7 6 5 i 4 i 3 i (2 i1 i 0
P7CR  |bit Symbol : : L pr3c Lo Ppr2c i Pric i P70C
(0015H) Read/Write w
After reset 0 0 . 0 0
Function 0:IN 1:0UT
. |
I—> Port 71/0Osetting
0 JInput
Port 7 Function Register 1 | Output
7 6 5 i 4 03 i 2 )
P7FC  |bit Symbol \ © P73F_ . P72F P71F
(0017H) Read/Write 5 é W
After reset : 0 0 : 0
:0:PORT 0:PORT :0:PORT :
Function 11:703  {1:7T02  i1:TO1 |
Read-modify-write is |__>1 .
prohibited for registers i::tcmg :;1 ::Tm ]
P7CR and P7FC.
P7CR <P71C> 1

Read-modify-write is
prohibited for controlling
ON/OFF of the pull-up
resistor for register P7.

Note:

L5 Setting P72 as TO2

P7FC <P72F> 1
P7CR <P72C> 1

P70/T10 pin does/not have a register changing PORT/FUNCTION.

Setting P73 as TO3
P7FC <P73F> 1
P7CR <P73C> 1

For example, when it is used as an input port (P70), the input signal for P70 is inputted to 8bit Timer 0
as a timerinput 0.(T10).

Figure3.3 (16) Registers for Port 7
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3.3.9 Port 8 (P80 to P83)

Port 8 is an 8-bit general-purpose I/O port. I/O can be set on a bit basis. Resetting
sets Port 8 as an input port and connects a pull-up resistor. It also sets all bits of the

output latch register P8 to 1. In addition to functioning as a general-purpose I/O port,

Port 8 also functions as an input for 16-bit timer 4, 5 clocks, an output for 16-bit timer
F/F 4, 5, and 6 output, and an input for INT0. Writing 1 in the corresponding bit of the
Port 8 function register (PS8FC) enables those functions. Resetting resets the function
register PSFC value to 0 and sets all bits to ports.

(1) P80 to P86
Reset
(N t
Direction control
(on bit basis)
A >o “:I>P-ch
P8CR write
} [Programmable)
S | | \ pull-up
Output latch P80 (T14/INT4)
utputiatc L I:|P81 (TIS/INTS)
L) S B P84 (TI6/INT6)
P8 write P85 (TI7/INT7)
« d Selector
> \'\'
o P8 read A
TI4, TI5
: TI6, TI7 Reset
o —¢
o
- Direction control
2 (on'bit basis)
- A
v P8CR write
c ¥
- Function control
(on bit basis)
A
P8FC write
s | 'gP-ch Programmable
Output latch {>O ! pull-up
) A S
P8 write
Selector {\/ P82 (TO4)
P83 (TO5)
Timer F/F QUT B P86 (TO6)
TO4 : Timer 4
TO5: Timer 5 B
TO6 : Timer6 A
W~ Selector
P8 read
S A
-~ [
Figure 3.3(17) Port 8 (P80 to P86)
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(2) P87 (INTO)

Port 87 is a general-purpose I/O port, and also used as an INTO pin for external

interrupt request input.

B Reset

1

Direction

bus

control (on
bit basis)

A
P8CR write

¥

S

data

.

ﬂ’rogrammabie
wull-up

Output latch

A
P8 write

!

Internal

~
P8 read

(

S B

Selector

A
A

I~ ]'P87 (INTO)

N

Level/edge

detect

INTO interrupt —C'T

IIMC<IOIE>

IIMC<IOLE>

Figure 3.3 (18) Port 87
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Port 8 Register
7 6 i 5 i 4 i 3 2 1 0
P8 bit Symbol | P87 : P86 : P85 : P84 . P83 P82 P81 P80
(0018H) Read/Write R/W
Input mode
After reset ] 1 1 ] 1 1 4 1
Port 8 Control Register
7 ¢ 6 : 5 i 4 i 3 2 i1 i o0
PSCR  |bit symbol| P87C i P86C : P8sC i Psac : P83C P82Cc . 'PgiC i P8OC
(001AH) Read/Write W
After reset o ¢ o i o i 0o i 0o i-0 0 0
Function 0:IN 1:0UT
|
I Port 81/0 setting
0 |Input
1 | Output
Port 8 Function- Register
7 1 6 i 5 (A4 i3 12 i1 10
PSFC  |bit symbol | Pg6F | . P83F P82F. :
(001CH)[Readnwrite Cow LW w
After reset 0 0 : 0
:0: PORT/ ' 10:PORT {0 : PORT
Function 11:T06 {1:TO5 . i1:704

Read-modify-write is
prohibited for registers
P8CR and P8FC.
Read-modify-write is
prohibited for
controlling ON/OFF of
the pull-up resistor for

> Setting P82 as TO4
P8FC <P82F> 1
P8CR <P82C> 1

register P8. Setting P83 as TO5
P8FC <P83F> 1
P8CR <P83C> 1
Setting P84 as TO6
P8FC <P86F > 1
P8CR <P86C> 1
Note : P80/T14, P81/T15, P84/TI6, P85/TI7 pins do not have a register changing PORT/FUNCTION.

Therefore this isthe same as P70/TI0 pin.

When P87/INTO pin'is used as an INTO pin, set PBCR<P87C> to “0” and IIMC<IOIE> to “1".

Figure3.3 (19) Registers for Port 8
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3.3.10 Port9 (P90 to P95)

Port 9 is a 6-bit general-purpose I/0 port. I/Os can be set on a bit basis.

Resetting sets Port 9 to an input port and connects a pull-up resistor.

It also sets all bits of the output latch register to 1.

In addition to functioning as a general-purpose I/O port, Port 9 can also function as an
I/O for serial channels 0 and1l. Writing 1 in the corresponding bit of the port 9 function
register (P9FC) enables this function.

Resetting resets the function register value to 0 and sets all bits to ports.

(1) Port90 & 93 (TXDO/TXD1)

Ports 90 and 93 also function as serial channel TXD output pins in addition to I/O
ports.
They have a programmable open drain function.

Reset

Direction control
(on bit basis)

A
P9CR write

Function control
(on bit basis)

A

POFC write |gP-Ch
S [Programmable)

Output latch | L—{A S K pull-up

A Ny "] P90 (TXDO)
Selector
P9 write L P93 (TXD1)

TxDO, TxD1 B Open drain
possible

ODE<ODE1,0>

bus

data

Internal

—

S B

ﬂ Selector

P9 read A

Figure 3.3 (20) Ports 90 and 93
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(2) Ports91and 94 (RXDO, 1)

Ports 91 and 94 are I/O ports, and also used as RXD input pins for serial channels.

data bus

Internal

Riset

Direction
control (on
bit basis)

A
POCR write

¥

S
Output latch

pull-up

_| gp_ch C’rogrammable )

A

P9 write
pd

S B

RxDO, RxD1

-~
P9 read

Selector

A

> [].P91 (RXDO)

P94 (RXD1)

Figure3.3(21). Ports 91 and 94
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(3) Port 92 (CTS0/SCLKO)

Port 92 is an I/O port, and also used as a CTSO0 input pin for serial channelO.
Additionally, the CTSO0 pin, and also as a SCLKO I/O port.

R%SGT.
[N

Direction
control (on
bit basis)
A

PICR write

Direction
control (on
bit basis)

P9Fc*write ——1>0r—] gp—d‘
T

S @rogrammable )
ull-u
Outputlatch | —>A S P

f Selector > ] P92 (CTSO/SCLKO)
P9 write

SCLKO OUT B

data bus

Internal

Y
S

B

ﬂ Selector

P9 R A
~ scikoin | Read

CTS0

Figure3.3 (22) Ports 92
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(4) Port95 (SCLK1)

Port 95 is a general-purpose I/O port. It is also used as an SCLK1 I/O pin for serial
channel 1.

Reset

Direction
control
(on bit basis)

A
P9CR write
Function

control
(on bit basis)

A
PIFC write —>or—] gp-ch

P

S ﬁ’rogrammable )

Output latch —|—>A S k)ull-up

data bus

Internal

A r P95 (SCLK1
P9 write Selector L~ D ( )

SCLK1 OUT B

NS

S B

\r, Selector

P9 read A

SCLK1IN

Figure3.3(23) Port 95
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P9
(0019H)

P9CR
(001BH)

POFC
(001DH)

Port 9 Register

7 ¢ 6 i 5 i a4 i 3 i 2 i 1 i 0
bit Symbol P5 i P94 : P93 i P92 i P91 i P90
Read/Write R/W

: Input mode
After reset : H : : :
1 1 : 1 : 1 / 1 : 1

Port 9 Control Register

7 ¢ 6 i 5 i a4 i 3 i [2 i1 i 90

bit Symbol . P9sC i P9AC  P93C | P92C . P9IC | P9OC

Read/Write A

After reset 0 0 0 0 0 0

Function 0:IN 1:0UT
' |
I Port 9.1/0 setting

0 |Input
1 | Output

Port 9 Function Register

7 1 6 i 5 (A4 i3 12 i1 10
bit Symbol L POSF | P93F  PO2F . P9OF
Read/Write LW oW bW Cow
After reset 0 0 0 0

' [0:PORT ! {0:PORT :0:PORT 0: PORT
Function 11:SCLKT ATXDI i1:SCLKO 11:TxDO

Read-modify-write is
prohibited forregisters

PICR, PIFC. >

Read-modify-write'is P90 TxDO output setting (Note)

prohibited for P9FC <P90F> 1
controlling ON_/OFF of PICR < PI0C > 1
the pull-up resistor.for

register P9.
P93 TxD1 output setting (Note)
P9FC <P93F> 1
P9CR <P93C> 1

P95 SCLK output setting
P9FC <P95F> 1
P9CR <P95C> 1

Note: To set the TxD pin to open drain, write 1 in bit 0 (for TxDO pin) or bit 1 (for TxD1 pin) of the

ODE register.
P91/RXD0, P94/RXD1 pins do not have a register changing PORT/FUNCTION.
Therefore this is the same as P70/TI0 pin.

Figure 3.3 (24) Registers for Port9
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4.
4.1

Electrical Characteristics
Absolute Maximum Ratings (TMP96CM40)

Parameter Symbol Rating Unit
Power Supply Voltage Vcc -0.5t06.5 \Y
Input Voltage VIN -0.5toVec+0.5 Vv
Output Current (total) > 10L 100 mA
Output Current (total) > I0OH -100 mA
Power Dissipation (Ta=85TC) PD 500 mW.
Soldering Temperature (10s) T SOLDER 260 C
Storage Temperature TSTG ~651to 150 T
Operating Temperature TOPR ~40to 85 T

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 notbe 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.
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4.2 DC Characteristics (TMP96CM40)

Vee=5V+10%,TA=-40to85C (4to 16 MHz) TA=-20to70C (4to 20 MH2)
(Typical values are for Ta=25TC and Vcc=5V)

Parameter Symbol Test Condition Min Max Unit
Input Low Voltage (ADO to 15) VIL —-0.3 0.8 \Y
P2, P3, P4, P5, P6, P7, P8, P9 VIL1 -03 0.3 Vce \Y
RESET,NMI,INTO(P87) VIL2 —-0.3 0.25 Vcc \Y
EA VIL3 -03 0.3 \
X1 ViL4 -03 0.2 Vee \Y
Input High Voltage (ADO - 15) VIH 2.2 Vcc+0.3 \Y
P2, P3, P4, P5, P6, P7, P8, P9 VIH1 0.7 Vcc Vec+0.3 \Y
RESET, NMI, INTO (P87) VIH2 0.75 Vcc Vec+0.3 V
EA VIH3 Vecc-0.3 Vecc+0.3 \
X1 VIH4 0.8 Vcc Vec+0.3 \
Output Low Voltage VOL OL=1.6 mA 0.45 \Y
Output High Voltage VOH |OH = -400 A 24 \Y
V OH1 |OH= -100 xA 0.75 Vcc \
V OH2 IOH= =20 A 0.9 Vcc \Y
Darlington Drive Current I DAR VEXT =15V —-1.0 =35 mA
(8 Output Pins max.) REXT =1.1kQ
Input Leakage Current ILl 0.0=Vin=Vcc 0.02(Typ)” | 5 LA
Output Leakage Current ILO 02=Vin=Vcc-0.2 0.05(Typ) |10 A
Operating Current (RUN) lcc fc=20 MHz 30(Typ) TBD mA
IDLE 2.0(Typ) |10 mA
STOP (Ta= —-40t0 85C) 0:2=Vin=Vcc<0.2 0.2 (Typ) 50 uA
STOP(Ta=0to 50T) 0.2=Vin=Vcc=-0:2 10 H#A
Power Down Voltage VSTOP |VIL2=0.2Vcc, 2.0 6.0 \
(@ STOP, RAM Back up) VIH2 =0.8 Vcc
RESET Pull Up Resistor RRST 50 150 kQ
Pin Capacitance clo fc=1MHz 10 pF
Schmitt Width VTH 0.4 1.0 (Typ) v
RESET, NMI, INTO (P87)
Programmable Pull Down Resistor|R KL 10 80 kG
Programmable Pull- Up Resistor RKH 50 150 kQ

Note : I-DAR is guaranteed for a total of up to 8 ports.
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4.3 AC Electrical Characteristics (TMP96CM40)
Vee=5V+10%,TA= -40to 85C (4to 16 MHz) TA = —20to 70°C (4to 20 MHz)

No Parameter Symbol - Variavie 1_6 L 2_0 MHz Unit
Min Max Min [ Max |- Min | Max
1| Osc. Period (=x) tosc 50 250 62.5 50 ns
2| CLK width tcLK 2x—40 85 60 ns
3| A0 to 23 Valid - CLK Hold tAK 0.5x - 20 11 5 ns
4| CLK Valid - A0 to 23 Hold tKA 1.5x-70 24 5 ns
5| A0 to 15 Valid — ALE fall tAL 0.5x - 15 16 10 ns
6| ALE fall > A0 to 15 Hold LA 0.5x-15 16 10 ns
7| ALE High width tLL x —40 23 10 ns
8| ALE fall - RDAWR fall tc 0.5x - 30 1 -5 ns
9| RDAWR rise — ALE rise tcL 0.5x-20 11 5 ns
10| A0 to 15 Valid — RD/WR fall taCL x—-25 38 25 ns
11| A0 to 23 Valid — RD/WR fall tacH | 1.5x-=50 44 25 ns
12| RDWR rise — A0 to 23 Hold tca 0.5x-20 15 5 ns
13| AQ to 15 Valid > D0 to 15 input tADL 3.0x-45 143 105 [ ns
14| A0 to 23 Valid - D0 to 15 input tADH 3.5x-65 154 110 [ ns
15| RDfall - D0 to 15 input tRD 2.0x-50 75 50 [ ns
16| RD Low  width tRR 2.0x-40 85 60 ns
17 | RDrise = DO to 15 Hold tHR 0 0 0 ns
18| RDrise — A0 to 150utput tRAE x=15 48 35 ns
19| WR Low  width tww |.2.0x-40 85 60 ns
20| D0 to 15 Valid - WR rise tpw 2.0x-50 75 50 ns
21| WRrise - D0 to 15 Hold twp [0.5x-10 21 15 ns
22| A0 to 23 Valid - WAIT input {(I\WAT )| taen 3.5x-90 129 85 | ns
23| A0 to 15 Valid — WAIT input (\WAT )| tawL 3.0x - 80 108 70 | ns
24| RD/WR fall > WAIT Hold AT )l tew | 2.0x+0 125 100 ns
25| A0 to 23 Valid > PORT input tAPH 2.5x-120 36 51| ns
26| A0 to 23 Valid - PORT Hold tapH2 | 2.5x +50 206 175 ns
27| WR rise — PORT Valid tcp 200 200 200 [ ns
28| AD to 23 Valid - RAS fall tasry | 1.0x— 40 23 10 ns
29| A0 to 15 Valid — RAS fall tasrL | 0.5x =15 16 10 ns
30[RAS fall > D0 to 15 input tRAC 2.5x-70 86 55 | ns
31| RAS fall - A0 to 15 Hold tran | 0.5x - 15 16 10 ns
32[RAS Low width tras- | 2.0x-40 85 60 ns
33|RAS High. width tRp 2.0x-40 85 60 ns
34| CAS fall > RAS rise trshy- | 1.0x-35 28 15 ns
35| RAS rise — CAS rise trsc | 0.5x-25 6 0 ns
36| RAS fall— CAS fall trep | 1.0x-40 23 10 ns
37| CAS fall > D0to 15 input tcAC 1.5x - 65 29 10 | ns
38| CAS Low. ~width tcas | 1.5x-30 64 40 ns
AC Measuring Conditions
® OQutputlevel : High2.2V/Low0.8V ,CL50pF
(However CL = 100 pF for ADO to AD15, A0 to A23, ALE, RD, WR, HWR, RW, CLK, RAS, CASO to CAS2)
® InputLevel . High2.4V/Low0.45V (ADOto AD15)

High 0.8 Vcc/ Low 0.2 Vcc (Except for ADO to AD15)
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(1)

X1

CLK

=
>
_|

Port Input

RAS

CASOto 2

ADOto 15

ALE

Read Cycle

toLk — ;'LMF

tASRH

i a—

tRSH

tRAS

tRAC

)L tcas™

I\I
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(2) Write Cycle

X1

K X

Port Output

CASOto 2

WR, HWR

tww

twp

tDw

ADO to 15 _é__-—< Adto15

DO to 15 |

ALE - if \
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4.4 A/D Conversion Characteristics (TMP96CM40)
Vee=5V+10%,TA= -40t085C (4to 16 MHz) TA=-20t070C (4 to 20 MHz)

Parameter Symbol Min Typ. Max Unit
Analog reference voltage VREF Vec-1.5 Vcc
Analog reference voltage AGND Vss Vss \Y
Analog input voltage range VAN Vss Ve
Anlog current for analog reference voltage IReF 0.5 15 mA
ASfcS 16 MHz Low change mode Total error +1.5 +4.0
High change mode (Quantize error +3.0 6.0 LSB
16<teS 20 MHz Low change mode ﬁfcliugﬁd;SB not +15 +4.0
High change mode +4.0 +8.0
45 Serial Channel Timing - I/0O Interface Mode
(1)  SCLK Input Mode Vec=5V+10%,TA= -40t085C (4t0'16 MHz) TA=-201t0 70T (4 to-20 MHz)
Parameter Symbol - Varipbte .16 Mtz .20 V% Unit
Min Max Min | Max- | Min| Max
SCLK cycle tscy 16X 1 0.8 us
Output Data — Rising edge of SCLK toss |tscy/2-5X-50 137 100 ns
SCLK rising edge— Output Data hold tous 5X~100 212 150 ns
SCLK rising edge— Input Data hold tHsr 0 0 0 ns
SCLK rising edge— effective datainput tsrD itscy = 5X - 100 587 450 ns

(2) SCLK Output Mode Vee=5V £10%,TA==40t085C (4t016 MHz) | TA= —20t0 70°C (4 to 20 MHz)
Parameter Symbol - Variable _16MHZ _20 Tz Unit
Min Max Min [ Max [ Min | Max
SCLK cycle (programmable) tscy 16X 8192X 512 | 0.8 |409.6 | us
Output Data — SCLK rising edge toss | tscy —2X-150 725 550 ns
SCLK rising edge— Output Data hold toHs 2X - 80 45 20 ns
SCLK rising edge— Input Data hold tHsr 0 0 ns
SCLK rising edge— effective data input tsrD [tscy — 2X - 150 725 550 ns

4.6 Timer/Counter Input Clock (TI0, Tl4, TI5, Ti6, TI7)

Vec=5V +10%, TA=-40t085C/(4to 16 MHz)

TA= -201t070C (4 to 20 MHz)

Variable 16 MHz 20 MHz .
Parameter Symbol - - - Unit
Min Max Min Max Min Max
Clock Cycle tyck | |8X + 100 600 500 ns
Low level clock Pulse width tyckl| 4X +40 290 240 ns
High level clock Pulse width tyckn | 4X+40 290 240 ns
4.7 ~Interrupt Operation
Vcc=5V+10%, TA=-40t085C (4to 16 MHz) TA= -20t070C (4 to 20 MHz)
Variable 16 MHz 20 MHz .
Parameter Symbol - - - Unit
Min Max Min Max Min Max
NMI, INTO Low level Pulse width tINTAL 4X 250 200 ns
NMI, INTO High level Pulse width tINTAH 4X 250 200 ns
INT4 to INT7 Low level Pulse width tinteL |8X + 100 600 500 ns
INT4 to INT7 High level Pulse width tinTBH [8X + 100 600 500 ns
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4.8 Timing Chart for I/O Interface Mode
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4.9 Timing Chart for Bus Request (BUSRQ) / Bus Acknowledge (BUSAK)

CLK :X 1}68 X

(Note 1)

X

7

X

X

< tBRC < tBRrC
BUSRQ >
tceaL g tcaH
BUSAK 4
. /|
17
> teaA
ADO to AD15, AD to A23, —_ taBA (Note 2) —
CS0 to CS2, R/W, RAS, e e ~
CASO to CAS2 —_— —
— — Note 2 —
RD, WR, HWR / Mmooy ANCAD 5L RS TERNDIVAN 7
ALE N / \
ri
Variable 16 MHz 20 MHz
Symbol Parameter Unit
Min Max Min | Max [ Min | Max
tgre | BUSRQ set-up time for CLK 120 120 120 ns
tcgaL | CLK— BUSAK falling edge 1.5x + 120 214 195 ns
tcgan | CLK— BUSAK rising edge 0.5x + 40 71 65 ns
taga | Output Buffer is off to BUSAK i 0 80 0 80 0 80 ns
tgaa | BUSAK f to Output Bufferis on. 0 80 0 80 0 80 ns
Notel : The Bus will be released after the WAIT request is inactive, when the
BUSRQ is set to “0” during “Wait” cycle.
Note 2 ;. This line only shows the output buffer is off-state.
They don’t indicatethe signal level is fixed.
After the bus isreleased, the signal level is kept dynamically before the bus
is released by the external capacitance.
Therefore, to fix the signal level by an external resistance under the bus is
releasing, the design must be carefully because of the level-fix will be
delayed.
The internal programmable pull-up/pull-down resistance is switched
active/non-active by the internal signal.
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4.10 Typical characteristics

Vee=5V, Ta=25°C unless other wise noted.

Vec (V) Icc (MA)
6 30 -
5 /
20

/ 10

- -—/ “o
2
5 10 15 20 25 5 10 15 20 25
. fosc (MHz) . fosc (MHz2)
Figure 5.1 Vcc - fosc TYPICAL CURVE Figure 5.2 fos¢ ~lcc TYPICAL CURVE ©%¢
|Cc(mA)
40
20 /
fosc:ZO MHz
20 ]
10 /4 !
//mr'
0 |
3 4 5 6
Figure 5.3 Icc=Vcc TYPICAL CURVE Vee (V)
IoL (MA) 0 1 2 3 4 5 Vout (V)
40
-10
30 /
4 e -20 //
/ -30
10
0 -40
1 2 3 4 5 Vout V) lon (MA)
Figure 5.4 VouT-loL TYPICAL CURVE Figure 5.5 Vout - lon TYPICAL CURVE
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