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Preface

Thank you very much for making use of Toshiba microcomputer LSls.
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.




TOSHIBA TMP96C031Z

CMOS 16-bit Microcontrollers

TMP96C031ZF

1. Outline and Device Characteristics

TMP96C031Z is high-speed advanced 16-bit microcontrollers developed for
controlling medium to large-scale equipment. The TMP96C031ZF comes in a 64-pin flat

package.
(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 » DMA :4 channels (1.6 xs/2 bytes @20MHz)
(2) Minimum instruction execution time : 200 ns (@20 MHz)
(3) External memory expansion
® Can be expanded up to16M-byte (for both programs and data).
® External data bus width selection pin (AMS8/16).
® Can mix 8- and 16-bit external data buses.
---Dynamic data bus sizing

(4) 8-bittimer . 4 channels

(5) 16-bit timer : 1 channel

(6) Pattern generator : 4 bits, 2 channels
(7) Serial interface : 2 channels

(8) 6-bit A/D converter : 4 channels

(9) DRAM controller

(10) Watchdog timer

(11) Chip select/wait controller :4 blocks

(12) Interrupt functions
® 3 CPU interrupts--- SWI instruction, priviledged violation, and Illegal instruction
® 12 internal interrupts
® 9 external interrupts

(13) T/O ports

37 pins
(14) Standby function : 3HALT modes (RUN, IDLE, STOP)

:I 7-level priority can be set.

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.
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Figure1 TMP96C031Z Block Diagram
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TOSHIBA

Pin Assignment and Function

2.

Pin Assighment

2.1

Figure 2.1 shows pin assignment of TMP96C031ZF.
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Figure2.1 Pin Assignment (64QFP)
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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 "é,‘#’gﬁgr 1/0 Functions

ADO to AD7 8 Tri-state | Address/data (lower): 0to 7 for address/data bus

AD8to AD15 8 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 port that allows selection of I/0 on a bit basis
(with pull-down resister)

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

A16to A23 Output | Address: 16 to 23 for address bus

P30 1 I/0 | Port30: I/O port (with pull-up register)

TO5 Output | Timer output5: Timer 4 output pin

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

P31 1 I/0 | Port31:1/0 port (with pull-up register)

TIO Input | Timerinput0: Timer0input

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

P32 1 I/0 | Port32:1/0 port (with pull-up register)

BUSRQ Input | Busrequest: Signal used to request high impedance for ADO to 15,
A0 to 23, RD, WR,HWR, R/W, RAS, CS0, CS1, and CS2 pins.
(For external DMAC)

P33 1 I/0 | Port33:1/0 port (with pull-up register) o

BUSAK Output | Busacknowledge: Signalindicating that ADOto 15, AQ to 23, RD,
WR,HWR, RAW, RAS, CS0, CS1, and CS2 pins are at high impedance
after receiving BUSRQ.

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

RW Output | Read/write: 1representsread or dummy cycle; 0, write cycle.

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

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

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

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

P40 1 Output | Port40: Output port

CS0 Output | Chipselect0: Outputs 0 when address is within specified address
area.

P41 1 Output | Port41: Output port

[«3] Output | Chipselect 1: Outputs 0 if address is within specified address area.

Note : The internal I/0 of this device cannot be accessed using an external DMA controller.
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TOSHIBA TMP96C031Z

Pin name "{,‘#’Bi?gr I/0 Functions

P42 1 Output | Port42: Output port (with pull-up resister)

Ccs2 Output | Chip select 2: Outputs 0 if address is within specified address area.

P43 1 Output | Port43: Output port (with pull-up resister)

Cs3 Output | Chip select 3: Outputs 0 if address is within specified address area.

CAS Output | Column address strobe : Output CAS strobe for DRAM if address is
within specified address area.

VREF 1 Input | A/D convertor reference voltage input

P50 to P53 4 Input | Port50to 53: Input port

ANO to AN3 Input | Analog input: Inputto A/D converter

INTO to INT3 Input | Interruptrequest pin 0: Interrupt request pin with programmable
level/rising edge.
Interrupt request pin 1: Interrupt request pin with programmable
rising/falling edge.
Interrupt request pin 2 to 3: Interrupt request pin with rising edge.

P60 1 I/0 | Port60:1/0 port

TxDO Output | Serial send data 0

PG00 Output | Pattern generator port 00

P61 1 I/O | Port61:1/O port

RxDO Input | Serial receive data 0

PGO1 Output | Pattern generator port01

P62 1 /0 | Port62:1/0 port

CTSO Input | Serial data send enable 0 (Clear to Send)

PG02 Output | Pattern generator port02

P63 1 I/0 | Port63:1/0 port

RFSH Output | Refresh out: Thisis a state signal output pin which indicates that
the DRAM controller is in refresh cycle.

PGO3 Output | Pattern generator port03

P64 1 /0 | Port64:1/0 port

PG10 Output | Pattern generator port 10

P65 1 I/0 | Port65:1/0 port

PG11 Output | Pattern generator port 11

P66 1 /0 | Port66:1/0 port

INT6 Input | Interruptrequest pin 6 : Interrupt request pin with rising edge.

PG12 Output | Pattern generator port 12

P67 1 /0 | Port67:1/0 port

WDTOUT Output | Watchdog timer output pin

PG13 Output | Pattern generator port 13

P70 1 I/O | Port70:1/O port

TO1 Output | Timer output 1: Timer 0 or 1 output pin

TO4 Output | Timer output4: Timer 4 output pin
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TMP96C0312Z

Pin name "g‘%’gﬁ,%r /0 Functions

P71 1 I/O | Port71:1/0 Port

TO3 Output | Timeroutput 3: Timer 2 or Timer 3 output pin

DMUX Output | DRAM address multiplexor : This pin outputs row address, column
address, and selector select signal.

P72 1 I/O | Port72:1/0 Port

INT4 Input | Interruptrequest pin 4: Interrupt request pin with programmable
rising/falling edge.

TI4 Input | Timerinput4: Timer 4 count/capture trigger signal input

P73 1 /O | Port73:1/0 Port

INT5 Input | Interruptrequest pin 5:Interrupt request pin with rising edge.

TI5 Input | Timerinput5: Timer 4 count/capture trigger signal input

P74 1 I/0 | Port74:1/0 Port

TxD1 Output | Serial send data 1

P75 1 /O | Port75:1/0 Port

RxD1 Input | Serial receive data 1

P76 1 I/O | Port76:1/0 Port

SCLK1 I/0 | Serial clock 1/0O 1

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

RD 1 Output | Read: Strobe signal for reading external memory.

WR 1 Output | Write: Strove signal for writing data on pins ADO to 7.

AMS8/16 1 Input | Address mode : External data bus width selection pin. Setto “0”
for fixed external 16-bit bus or for mixed external 8/16 bit bus and
to “1" for fixed external 8-bit bus.

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

ALE 1 Output | Addresslatch enable

X1/X2 1 I/0 | Oscillator connecting pin

VCC 1 Power supply pin (+ 5 V) (All Vcc pins should be connected with the|
power supply pin.)

VSS 1 GND pin (0 V) (All Vss pins should be connected with GND (0 V).)

Note:  Pull-up /pull-down resister can be released from the pin by software.

96C031Z-6 2003-03-31



TOSHIBA TMP96C031Z

3.

3.1

3.1.1

Operation

This section describes in blocks the functions and basic operations of TMP96C031Z
device.

Check the [ 7. Care Points and Resection | because of the Care Points etc are
described.

CPU

TMP96C031Z device have a built-in high-performance 16-bit CPU (900_CPU). (For
CPU operation, see TLCS-900 CPU in the previous section).

This section describes CPU functions unique to TMP96C031Z that are not described
in the previous section.

Reset

To reset the TMP96C031Z, the RESET input must be kept at 0 for at least 10 system
clocks (10 states: 1 xs with a 20 MHz system clock) within an operating voltage range
and with a stable oscillation.

When reset is accepted, the CPU sets as follows:

Program counter (PC) to 8000H.

Stack pointer (XSP) for system mode to 100H.

SYSM bit of status register (SR) to 1. (Sets to system mode.)

IFF2 to 0 bits of status register to 111. (Sets mask register to interrupt level 7.)
MAX bit of status register to 0. (Sets to minimum mode)

Bits RFP2 to 0 of status register to 000. (Sets register banks to 0.)

When reset is released, instruction execution starts from address 8000H. CPU internal
registers other than the above are not changed.
When reset is accepted, processing for built-in I/Os, ports, and other pins is as follows

® Initializes built-in I/O registers as per specifications.

® Sets port pins (including pins also used as built-in I/Os) to general-purpose
input/output port mode (sets I/O ports to input ports).

® Pulls up the CLK pin to 1.

® Sets the ALE pin to 0.
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3.2 Memory Map
Figure 3.2 is a memory map of the TMP96C031Z.

000000H A
Direct
000080H ari? n)
000100H
64K-Byte area
008000H (nn)
010000H
16M-Byte area
(R)
(-R)
(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.

Figure3.2 Memory map
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4. Electrical Characteristics

4.1 Absolute Maximum Ratings (TMP96C0312)

Parameter Symbol Rating Unit

Power Supply voltage Vcc -0.5t06.5 Vv
Input voltage VIN -0.5toVec+0.5 Vv
Output Current (total) > 10L 100 mA
Output Current (total) > I0H -100 mA
Power Dissipation (Ta=707C) PD 600 mwW
Soldering Temperature (10s) T SOLDER 260 T
Storage temperature TSTG -651t0 150 T
Operating temperature TOPR -20to 70 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 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.

96C031Z-166
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4.2 DC Characteristics (TMP96C03127)

Vce=5V+10%, Ta= —20to 70°C (Typical values are for Ta=25C 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 Vcc \
RESET,NMI,INTO VIL2 -03 0.25 Vcc \
AMB8/16 VIL3 -03 0.3 \Y
X1 VIL4 —-03 0.2 Vcc \%
Input High Voltage (ADO to 15) VIH 2.2 Vec+0.3 Vv
P2, P3, P4, P5, P6, P7, P8, P9 VIH1 0.7 Vcc Vec+0.3 \%
RESET, NMI, INTO VIH2 0.75 Vcc Vecc+0.3 \
AMS8/16 VIH3 Vee-0.3 Vec+0.3 Vv
X1 VIH4 0.8 Vcc Vecc+0.3 \Y
Output Low Voltage VOL IOL=1.6 mA 0.45 \Y
Output High Voltage VOH |OH = -400 A 24 Vv

V OH1 IOH= -100 A 0.75 Vce \Y

V OH2 IOH=-20 A 0.9 Vcc \%
Darlington Drive Current I DAR VEXT=15V -1.0 -35 mA
(8 Output Pins max.) REXT=1.1kQ
Input Leakage Current I 0.0=Vin=Vcc 0.02(Typ) [ %5 ZA
Output Leakage Current ILO 0.2=Vin=Vcc-0.2 0.05(Typ) |10 A
Operating Current (RUN) I cc t 0sc =20 MHz 30 (Typ) |60 mA
IDLE 2.0 (Typ) |10 mA
STOP(Ta= -20t0 70C) 0.2=Vin=Vcc-0.2 0.2 (Typ) |50 LA
STOP (Ta=0to 50TC) 0.2=Vin=Vcc-0.2 10 HA
Power Down Voltage VSTOP (VIL2=0.2 Vcc, 2.0 6.0 \Y)
(@STOP, RAM Back up) VIH2=0.8 Vcc
RESET Pull Up Resistor RRST 50 150 kO
Pin Capacitance Cclo tosc=1MHz 10 pF
Schmitt Width VTH 0.4 1.0 (Typ) \%
RESET, NMI, INTO (P50)
Programmable Pull Down Resistor | R KL 10 80 kQ
Programmable Pull Up Resistor RKH 50 150 kG

Note: I-DARIis guaranteed for a total of up to 8 ports.
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4.3 ACElectrical Characteristics (TMP96C031ZF)

Vee=5V £10% , TA=-20t070C
(4 MHz to 20 MHz)

No Paramerer Symbol - Voriable 1_6 MHz 2_0 MHz Unit
Min Max Min | Max | Min | Max

1| Osc. Period (=x) tosc 50 250 62.5 50 ns

2| CLK width toik 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 tLA 0.5x - 15 16 10 ns

7| ALE High width tL x—-40 23 10 ns

8| ALE fall > RDAWR fall tic 0.5x - 30 1 -5 ns
9| RDAWR rise — ALE rise teL 0.5x - 20 1 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| RDAWR rise = A0 to 23 Hold tcA 0.5x-20 11 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 = D0 to 15 Hold tHR 0 0 0 ns
18| RDrise = A0 to 15 output tRAE x—-15 48 35 ns
19| WR Low width tww | 2.0x-40 85 60 ns
20| DO to 15 Valid — WRrise tpw 2.0x-50 75 50 ns
21| WRrise —-D0to 15 Hold twp | 0.5x-10 21 15 ns
22| A0 to 23 Valid > WAIT input (\WAT )| tawn 3.5x — 90 129 85 | ns
23| A0 to 15 Valid - WAIT input {'"WAT )| tawt 3.0x - 80 108 70 | ns
24| RDAWR fall 5WAIT Hold WA e)| tew | 2.0x+0 125 100 ns
25| A0 to 23 Valid > PORT input tAPH 2.5x-120 36 5] 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
AC Measuring Conditions

® Output Level High 2.2V /Low 0.8V , CL50 pF
(However CL = 100 pF for ADO to AD15, AD to A23, ALE, RD, WR, HWR, CLK, CSO to CS3)
® Input Level High 2.4V /Low 0.45 V (ADO to AD15)
High 0.8 Vcc / Low 0.2 Vcc (Except for ADO to AD15)
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(1) Read Cycle

X1

CLK

WAIT

Port Input

RD

ADOto 15

ALE

tok

tcw—
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(2) Write Cycle

X1

Port Output
WR, HWR

ADOto 15

ALE

+.
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DOto 15 |
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4.4 DRAM Control AC Characteristics (TMP96C03127)
Vee=5V £10% , TA=-20t070C
(4 MHz to 20 MHz)

No Parameter Symbol .Vonable 1_6 MHz 2_0 MHz Unit
Min Max Min [ Max | Min | Max

1|RAS cycle time e 4X-10 240 190 ns

2|RAS fall > datainput tRAC 2X-50 75 50 | ns

3| CAS fall >data input tcAC 1X-42 20.5 8| ns

4|RAS high pulse width trRp 2X-40 85 60 ns

5| RAS low pulse width tRAS 2X-20 105 80 ns

6| CAS fall - RAS rise tRSH 1X-25 38 25 ns

7 |RAS fall — CAS rise tcsH 2X-20 105 80 ns

8| CAS low pulse width tcAs 1.5X-30 64 45 ns

9| RAS fall - CAS fall trRCD 1X-10 1X+ 10 53 73 40 60 | ns
10| CAS rise — RAS fall tCRp 1.5X-50 44 25 ns
11[RAS fall - A0-15 hold tRAH -30 -30 -30 ns
12| Ag 1o 15 valid = RAS fall tASRL 1X-10 53 40 ns
13| Ag 1o 23 valid - RAS fall tasrd | 1.5X-10 84 65 ns
14| WR fall > RAS rise tRWL 2X-50 75 50 ns
15| WR fall - CAS rise tewl 2X-50 75 50 ns
16| Data output — CAS fall setup tps 1X-30 33 20 ns
17| CAS fall - data output hold tpH 1.5X-50 44 25 ns
18| RAS fall - data output hold tDHR 2.5X-50 106 75 ns
19| WR fall - CAS fall setup twes 1X-30 33 20 ns
20| CAS fall - WR hold twcH 1X-30 33 20 ns
21| RAS fall - DMUX fall tRDM 0.5X-10 0.5X 21 31 15 25| ns
22| DMUX fall - CAS fall tcpm 0.5X [0.5X+10 31 41 25 35| ns
23| RAS fall - CAS rise tcHr*1 | 2X-50 75 50 ns
24| RAS rise = CAS fall trpc* | 1.5X-30 64 45 ns
25| CAS high pulse width tep* 1.5X-60 34 15 ns
26| CAS fall > RAS fall tesr* | 0.5X-10 21 15 ns
27 [RAS low pulse width trass*2| 2000X 125 100 4
28| RAS precharge time trps*2 | 4X-50 200 150 ns
29[ CAS hold time tCHS*2 -10 -10 -10 ns
30| RFSH fall — CAS fall tepL* 1X-10 53 40 ns
31| CAS rise — RFSH rise tcpy* | 0.5X-10 21 15 ns

*1 CAS before RAS interval refresh mode

*2 CAS before RAS self-refresh mode

* Both refresh modes

AC Measuring Conditions

® Outputlevel : High2.2V/Low0.8V ,CL=50pF
(However CL = 100 pF for ADO to AD15, A0 to A23,RD, WR, HWR, R/W, RAS)
® InputLevel : High2.4V/Low 0.45V (ADO to AD15)

High 0.8 Vcc / Low 0.2 Vec (Except for ADO to AD15)
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Read/Write Access Cycle
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(2) CAS before RAS interval refresh cycle

w__ f \
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< tCFL —>
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1
(3) CAS before RAS self-refresh cycle
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45 A/D Conversion Characteristics
Vee=5V+10%  TA = —20to 70°C

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 | Iger 0.5 1.5 mA

Error(Quantize
errorof = 0.5

Total error LSB not 2.0 LSB
included)
4.6 Serial Channel Timing - 1/0O Interface Mode
(1)  SCLK Input Mode Vee=5V+10% TA=-20to70°C
Parameter symbol Variable 16 MHz 20 MHz Unit
Min Max Min | Max [ Min | Max
SCLK cycle tscy 16X 1 0.8 “s
Output Data — Rising edge of SCLK toss | tscy/2-5X-50 137 100 ns
SCLK rising edge— Output Data hold toHs 5X-100 212 150 ns
SCLK rising edge— Input Data hold tHsr 0 0 0 ns
SCLK rising edge— effective datainput tsrD tscy — 5X - 100 587 450 ns
(2) SCLK Output Mode
parameter symbol Variable 16 MHz 20 MHz Unit
Min Max Min [ Max | Min [ Max
SCLK cycle (programmable) tscy 16X 8192X 1 512 | 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 tysr 0 0 0 ns
SCLK rising edge— effective datainput tsrD tscy —2X - 150 725 550 ns

4.7 Timer/Counter Input Clock (TI0, TI4, TI5)
Vee=5V+10% TA= -20to 70°C

Variable 16 MHz 20 MHz .
Parameter Symbol Unit
Min Max Min Max Min Max
Clock Cycle tvek |8X+ 100 600 500 ns
Low level clock Pulse width tvekl | 4X+40 290 240 ns
High level clock Pulse width tyeky | 4X +40 290 240 ns

4.8 Interrupt Operation
Vce=5V+10% TA = -20to 70°C

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
INT1 1o INT7 Low level Pulse width tinteL [8X + 100 600 500 ns
INT1 to INT7 High level Pulse width tinTBH [8X + 100 600 500 ns
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4.9 Timing Chart for I/O Interface Mode
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4.10 Timing Chart for Bus Request/BUS Acknowledge

(Note 1)
h -
e X3¢ X X3¢ X XX
-
- < 1BRC ¢ ——=1BRC
BUSRO USRQ CBAL
(¢ (¢ tceAH
1 i 1 i
BUSAK i —
N r,r, /
> taBa teaa
—
ADO to AD15 SS _______________________
oo 8
_DMUX, (C/ e S PP 7
RDWR )1/
CS0to CS3/CAS— (/7 [~~~ ~——="r8g - v T T T TTTTTTTT N
RAW, RAS, —SS_/ (Note 3) _\\_
Variable 16 MHz 20 MHz
Parameter Symbol Unit
Min Max Min | Max | Min | Max
BUSRQ set-up time for CLK tgre 120 120 120 ns
CLK— BUSAK falling edge tesal 2.0x+ 120 214 220 ns
CLK— BUSAK rising edge tesaH 0.5x + 40 71 65 ns
QOutput Buffer is off to BUSAK i tABA 0 80 0 80 0 80 ns
BUSAK_} to Output Buffer is on. taan | O 80 o | 80| o | 8 | ns
Note 1: The Bus will be released after the WAIT request is inactive, when the BUSRQ
is set to “0” during “Wait” cycle.
Note 2: Aninternal programmable pull-down resistor must be connected.
Note 3: Aninternal programmable pull-up resistor must be connected.
96C0312-176 2003-03-31



TOSHIBA TMP96C031Z

4.11 Typical characteristics

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

Vee (V) lcc (mA)
5 30
4 et
20
3 e ’
/ 10
2 _—
— ‘/
1 0
5 10 15 20 25 5 10 15 20 25
] fosc (MHz) . fosc (MHz)
Figure 4.1 Vcc - fosc TYPICAL CURVE Figure 4.2 fosc —Icc TYPICAL CURVE®SC
ICC (mA)
30
2 /
fosc =20 V[Hz
/ fosc = 10[MHz
10 |—=
______——-—-—________-——-——- fosc =4 MHz
0
3 4 5 6
Figure 4.3 Icc-Vcc TYPICAL CURVE Ve (V)
IoL (MA) 0 1 2 3 4 5 Vout (V)
40
-10 2
30 _—
/
-20
20
10 ,/ -30
/ -40
0

1 2 3 4 5 Vout V) lon (MA)
Figure 4.4 Vout - loL TYPICAL CURVE Figure 4.5 Vout - lon TYPICAL CURVE
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