TOSHIBA ‘ ' . TMP90C802

CMOS 8-BIT MICROCONTROLLERS
TMP90C802P/TMPI0C802M

1. OUTLINE AND CHARACTERISTICS

The TMP90C802 is a high-speed advanced 8-bit micro controller applicable to a
variety of equipment. ,

With its 8-bit CPU, ROM, RAM, timer/event counter and general-purpose serial
interface integrated into a single CMOS chip, the TMP90C802 allows the expansion of
external memories (up to 56K byte).

The TMP90C802P is in a DIP package.

The TMP90C802M is in a SOP (Small Outline Package).

The characteristics of the TMP90C802 include:

(1) Powerful instructions : 163 basic instructions, including
Multiplication, division, 16-bit arithmetic operations, bit manipulation instruct-

ions
(2) Minimum instruction executing time: 320 ns (at 12.5 MHz oscillation frequency)
@ Internal ROM: 8K byte
(4) Internal RAM: 128 byte

(5) Memory expansion
External memory: 56K byte

- (6) General;purpose serial interface (1 chzinnel)
Asynchronous mode, /O interface mode

(7} 8-bit timers (4 channels) : (1 external clock input)
(8) kPort with zero cross detection circuit (1 input)
(9) Input/Output ports (32 pins)
(10) Interrubt function: 8 internal interrupts and 3 external interrupts
(11) Micro Direct Memory Access (DMA) function (4 channels)
(12) Watchdog timer
(13) Standby function (4 HALT modes)
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Figure 1 TMP90C802 Block Diagram
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2. PIN ASSIGNMENT AND FUNCTIONS
- The assignment of input/output pins, their names and functions are described below.
2.1 ' Pin Assignment
Figure 2.1 shows pin assignment of the TMP90C802.

®D) P31 )1 40 Pvee
(SCLK) P32 ]2 39 P27 (A15)
(TxD) P33[]3 38 [OP26 (A14)
(RD) P35 []4 37 [OP25  (A13)
(WR) P36[]5 36 [OdP24. (A12).
(TO1/WAIT) P37 |6 35 [P23  (A11)
(INTO) P80 7 34 [1p22 (A10)
(INT1/TI12) P81]8 33 P21 (A9)
NMI 59 "32[0P20 (A8)
EA ] 10 31 P17 (A7)
cLK M 30 [OP16 (A6)
(DO) POO 12 29 [M1P15  (A5)
(D1) PO1[]13 28 P14 (A4)
(D2) PO2[]14 27 [AP13  (A3)
(D3) PO3[]15 26 P12 (A2)
(D4) P04 16 25 P11, (A1)
(D5) PO5 17 24[3P10  (AQ)
(D6) P06 18 - 23 RESET"
(D7) PO7 ] 19 22 [Ox2
(GND) Vss []20 21 [Ox1

240889

Figure 2.1 Pin Assignment
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2.2 -Pin Names and Functions

The names of input/output pins and their functions are summarized in Table 2.2.

Table 2.2 Pin Names and Functions (1‘/2)

Pin Name | No. of pins | |/0 3 states Function

PO0~P0O7 8 l{e} Port 0: 8-bit I/O port that allows selection of input/output on byte

/D0~D7 3 states Il;?;tlas bus: Also functions as 8-bit bidirectional data bus for external
memory

P10~P17 8 110 Port 1: 8-bit /0 port that allows selection on byte basis

/AG~AT . Output | Address bus: The lower 8 bits address bus for external memory

P20~P27 8 VO |Port2: 8-bitl/O port that allows selection on bit basis

/A8~A15 Output - [Address bus: The upper 8 bits address bus for external memory

P31 1 tnput Port31: 1-bitinput port ’

/RxD “[Receives serial Data

P32 1 Output |Port32: 1-bit output port

/SCLK " |serial clock output -

- P33 1 Qutput [Port33: 1-bitoutput port

/TxD Transmittes Serial Data

P35 1 OQutput - |Port 35: 1-bit output port _ )

/RD Read: Generates strobe signal for reading external memory

P36 1 Output |Port36: 1-bitoutput port

/WR Write: Ge\ne'rates strobe signal for writing into external memory

P37 1 input Port37: 1-bitinput port

/WAIT Wait: Input pin for connecting slow speed memory or peripheral
st )

/TO1 Output |Timer output 1: QOutput of TimerOor 1

P80 1 Input Port 80: 1-bitinputport

/INTO ' Interrupt request pin 0: interrupt request pin (Level/rising edge is
programmable)

P81 1 Input Port 81: 1-bitinput port

JINT Interruptrequest pin 1: interruptrequest pin (Rising edge)

JTi2 Timer input 2: Counter inputsignal for Timer 2

NMIT 1 Input. Non-maskable interrupt request pin:
Falling edge interrupt request pin L

CLK 1 Output | Clock output: Generates clock pulse at 1/4 frequency of clock
oscillation. Itis puiied up internally during resetting.

EA 1 Input External access: Connects with Vce pin in the TMP90C802 using
internal ROM. :

070989
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Table 2.2 Pin Names and Functions (2/2)

Pin Name | No. of pins | /O 3 states ) . Function

RESET 1 Input Reset : Initializes the TMP90C802 (Built in puli-up resister)

X1/X2 2 Input/ Pin for quartz crystal or ceramic resonator (1~12.5MHz)
Output

Vee 1 Power supply (+ 5V)

Vss (GND) 1 | Ground (0V)

120889
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3.

(N

(2).

®3)

MEMORY MAP

The TMP90C802 supports a program or data memory of up to 64K bytes.

The program/data memory may be assigned to the address space from OOOOH to
FFFFH.

Internal ROM

The TMP90C802 internally contains an 8Kbyte ROM. The address space
0000H~1FFFH is provided to the ROM. The CPU starts executing a program from
0000H by resetting. '

The addresses 0010H~007FH in this internal ROM area are used for the entry area
for the interrupt processing. '

Internal RAM

The TMP90C802 also contains a 128byte RAM, which is allocated to the address
space FFOOH~FF7FH. The CPU allows the access to whole RAM area
(FFOOH~FF7FH, .128 bytes) by a short operation code (opcode) in a “direct addressing
mode”.

The addresses from FF30H~FF7FH in this RAM area can be used as parameter area

for micro DMA processing (and for any other purposes when the micro DMA function is
not used). ' : :

y .

Internal /O

The TMP90C802 provides a 48byte address space as an internal 1/0 area, whose
addresses range from FFCOH~FFEFH. This I/O area can be accessed by the CPU using
a short opcode in the “direct addressing mode”.

Figure 3 is a memory map indicating the areas acc9551b1e by the CPU in the
respective addressing mode.
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000C0H
Internal ROM
(8K byte)
2600H
Program & Data Area
(BC)
External Memory (DE)
(56K byte) (HL)
(IX)
(Iv)
(SP}
(IX+d)
(IY+d)
FRO0H 7 / (Sec) T
Internal RAM : (HL+A)
(128 byt / (nn)
Y
FF80H| External Memory ' Direct Area
(64 byte) {n)
FFCOH / '
lnterna! /0
(48 byte) /
FFFOH|  External Memory
(16 byte)

FFFFH

240889

Figure 3 Memory Map
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4.

TMP90C802P/TMP90C802M
4.1  Absolute Maximum Ratings

Symbol Parameter Rating Unit
Vee Supply voltage -0.5~+7 A

Vin Input voltage ~0.5~Vcc+0.5 \4
'_PD Power dissipation (Ta = 85°C) 250 mw

_Tsowber | Soldering temperature {10Sec) 260 T

Tstg | Storage temperature ~65~150 T

Topr Operating temperatdre -~ 40~85 T

42 DCCh

ELECTRICAL CHARACTERISTICS

aracteristics

250889

Vee=5V110% TA= -40~85°C (1~10MHz)
TA = - 20~70°C {1~12.5MHz)

Symbol Parameter Min Max Unit Test Conditions
ViL Input Low Voltage (P0) -0.3 0.2Vece = 0.1 v )
ViLs P1, P2, P3, P8 ~03 0.3Vce \
Viz RESET, iINTO, NMI ~0.3 0.25Vce v
Viz _ |EA -0.3 0.3 Y
ViLa X1 -0.3 0.2Vcc Y
ViH Input High Voltage (P0) 0.2Vec+ 1.1 [Vee+0.3 Y
Vi1 P1, P2, P3, P8 0.7Vcc Vee+0.3 \'A
ViH2 RESET, INTO, NMI 0.75Vcc Vee+0.3 Y
Vi3 EA Vee~0.3 Vee+0.3 v
ViHa X1 0.8Vcc Vee+0.3 \Y
VoL Output Low Voltage ) 0.45 Y loL=1.6mA
VoH Output High Voitage . 2.4 ' V. |lon= -4004A
VOH1 0.75Vce V lon =~ 100A
VoH2 0.9Vec Vv log= —20¢A
oar |2 OD0S ot -10 - -35 mA RET21a
Iy Input Leakage Current 0.02 (Typ) +5 LA 0.0=Vin =Vce
ILo Output Leakage Current 0.05 (Typ) | £10 uA 022 Vin = Ve -0.2
lce Operating Current (RUN) 17 (Typ) 30 mA  [tosc=10MHz
idle 1 1.5 (Typ) 5 mA (25%Up @12.5MHz)
Idle 2 6 (Typ) 15 mA
STOP (TA = - 40~85°C) . 50 “A 0.2 Vin =Vee-0.2
STOP{TA =0~50°C) 10 uA
Vstop Power Down Voltage (@STOP) |2 6 Y Viz =0.2Vcec,
' RAM BACK UP Vinz = 0.8Vee
RrsT RESET Pull Up Registor 50 150 KQ
Cio |Pin Capacitance 10 pF  |testfreq = 1MHz
VTH | Schmitt width RESET, NMI, INTO[0.4 1.0 {Typ) By,
Note: Iparisguaranteedfora total of up to 8 optional ports.

070989
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4.3 AC Characteristics

Vee=5V +10%

TA = -40~85°C (1~10MHz)

CL=50pF TA = —20~70°C (1~12.5MHz)
Symbol parameter Variable 10MHz Clock {12.5MHz Clock Unit
| Min Max | Min | Max | Min | Max

tosc OSC. Period =x 80 1000 100 80 ns
teye | CLK Period 4x 4x 400 320 ns
twi CLK Low width 2x-40 160 120 ns
twH CLK High width 2x - 40 160 120 ns
tac Address Setup to RD, WR x =45 55 35 ns
trRR RD Low width 2.5x-40 210 160 ns
tca Address Hold Time- After RD, WR  [0.5x - 30 20 10 ns
tAD Address to Valid Data in 13.5x-95 255 185 | ns
tRD RD to Valid Data In 2.5x - 80 170 120 | ns
tHR Input Data Hold After RD 0 0 0 ns
tww WR Low width 2.5x-40 210 160 ns
tow  |Data Setup to WR 2x - 50 150 110 ns
twp  |Data Hold After WR 30 90 30| 9| 30| 9| ns
“tewa RD, WR to Valid WAIT 1.5x - 100 50 20 ns
tawa = |Address to Vaild WAIT 2.5% - 130 120 70 | ns
twas - |WAIT Setup to CLK 70 ' 70 70 ns
twan | WAIT Hold After CLK 0 0 0 ns
tRy RD, WR Recovery‘ Time 1.5x-35 115 85 ns
tepw CLK to Port Data Output x 4200 300 280 ns
tprc - |Port Data Setup to CLK 200 200 200 ns
tepr Port Data Hold After CLK 100 100 100 ns
tcucL  |RD/WR Hold After CLK x—-60 40 20 ns
tele RD/WR Setup to CLK 1.5%x - 50 100 70 ns
tciua | Address Hold After CLK 1.5x - 80 70 40 ns
tACL Address Setup to CLK 2.5x - 80 170 120 ns
tep Data Setup to CLK x-50 50 30 ns

e ACoutputlével High 2.2V/low 0.8V

& ACinputlevel

High 2.4V/Low 0.45V (D0~D7)
High 0.8Vcc/Low 0.2Vcc (excluding DO~D7)

250889
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4.4 Zero- Cross Characteristics
Vee=5V £ 10% TA = =40~85°C (1~10MHz)
TA = —20~70°C (1~12.5MHz)

Symbol ' Parameter Condition ) Min Max unit
Vzx Zero- cross detection input AC coupling C=0.14F 1 1.8 VACp-p

Azx Zero- cross accuracy. 50/60Hz sine wave 135 mV

Fzx Zero- cross.detection’ input 0.04 1 KHz

| frequency )

4.5 Serial Channel Timing

-1/0 Interfacé Mode

210689

Vee=5V 210% TA = -40~85°C (1~10MHz)

CL=50pF TA = -20~70°C (1~12.5MHz)
Variable 10MHz 12.5MHz
Symbol Parameter Clock Clock Units
Min | Max | Min | Max | Min | Max
“tsev | Serial Port Clock Cycle Time 8x 800 640 ns
toss - | Output Data Setup SCLK Rising Edge 6x — 150 450 330 ns
tons |Output Data Hold After SCLK Rising Edge (2x - 120 80 40 ns
tusr  [Input Data‘ Hold After SCLK Rising Edge 0 0 0 ns
tsrp | SCLK Rising Edge to Input DATA Valid 6x — 150/ 450 330 ns
210689
4.6 - 8-bit Event Counter : ) ;
Vee=5V £10% TA= ~40~85°C (1~10MHz)
TA = —20~70°C(1~12.5MHz)
Variable 10MHz Clock [12.5MHz Clock
Symbol Parameter Units
Min Max | Min | Max | Min | Max
tvek TI2 clock cycle 8x + 100 900 740 ns
tvekL T12 Low clock pulse width 4x + 40 440 360 ns
tvekn | T12 High clock pulse width 4x +40 440 360 ns

4.7 Interrupt Operation

250889

Vee=5V110% TA=-40~85C (1~10MHz)
TA= ~20~70C (1~12.5MHz)

Variable 10MHz Clock {12.5MHz Clock]
Symbol Parameter Units
’ . Min Max | Min | Max | Min | Max
tintaL | NMI, INTO Low level pulsewidth () | 4x 400 320 ns
UnTAH | NMI, INTO High level pulse width { J1.) 4x 400 320 ns
tinteL | INT1 Low level pulse width (L) Bx+100 900 740 ns
tinteH | INT1 High level pulse width (L) Bx+100 900 740 ns

250889
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4.9 Timing Chart
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