TOSHIBA MOS TYPE DIGITAL
INTEGRATEDCIRCUI

> TMP80C49P-6, TMP80C39P-6
SR3>  TECHNICAL DATA

Silicon Monolithic

8-BIT SINGLE-CHIP MICROCOMPUTER CMOS Silicon Gate

GENERAL DESCRIPTION

The TMP80C49P-6 is a single chip microcomputer fabricated in Silicon
Gate CMOS technology which provides internal 8-bit parallel architecture.

The following basic architectural functions of a computer have been
included in a single chip; an 8-bit CPU, 128 x 8 RAM data memory, 2K X 8 ROM
program memory, 27 I/0 lines and an 8-bit timer/event counter.

The TMP80C49P-6 is particularly efficient as a controller. It has exten-
sive bit handling capability as well as facilities for both binary and BCD
arithmetic.

The TMP80C39P-6 is the equivalent of a TMP80C49P-6 without ROM program
memory on chip. By using this device with external EPROM or RAM, software
debugging becomes easy.

FEATURES
- Software compatible with TMP8049P/i8049 - Single power supply
+ CMOS/LSI for low power dissipation - + 2K x 8 masked ROM

less than 50 mW at 5V, 6MHz 128 x 8 RAM

- High Noise Immunity 27 1/0 lines

* 2.5us Instruction Cycle Interval Timer/Event Counter
+ Extended temperature operation:

-40°C to +85°C

+ Power Down Mode

PIN CONNECTIONS (TOP VIEW)

Todt  \/ 40|V (+5V)
XTAL; 2 9PN
XTAL, 3 38[@P27
RESETJ4 37RP2e

5535 36 Pss
INT 16 35[@P,,
EACY7 3% [P,,
RDLI8 33874
PSENEY9 328 5
WREJ10 31pgpy,
ALECLL 30PP
DBo 12 29AP12
DB 13 28 an
DB, 14 27 B3P
DB3§15 26 :P%O
DB, 416 25 FAPROG
DBsl7 24 :|P23
DB, CJ18 233F,,
DB7519 22[P,;
Vgs 420 21[P,,
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PIN NAMES AND PIN DESCRIPTION

Vgg (Power Supply)
Circuit GND potential

Vge (Power Supply)
+5V during operation

PS  (Input)
The control signal for the power saving at the power dowen mode
(Active Low)

PROG (Output)
Output strobe for the TMP8243P I/0 expander.

P10-P17 (Input/Output) Port 1
8-bit quasi-bidirectional port (Internal Pullup = 50KQ ).

R

P20-P27 (Input/Output) Port 2
8-bit quasi-bidirectional port (Internal Pullup = 50KQ ).

P20-P23 contain the four high order program counter bits during an external

program memory fetch and serve as a 4-bit I/0 expander bus for the TMP8243P.

DBO-DB7 (Input/Output, Tri-State)
True bidrectional port which can be written or read synchronously using
the RD, WR strobes. The port can also be statically latched. Contains
the 8 low order program counter bits during an external program memory
fetch, and receives the addressed instruction under the control of PSEN.
Also contains the address and data during an external RAM data store
instruction, under control of ALE, RD, and WR.

To (Input/Output)
Input pin testable using the conditional transfer instructions JTO and
JNTO. TQ can be designated as a clock output using ENTO CLK instruction.
TO is also used during programming.

T1 (Input)
Input pin testable using the JT1 and JNT1 instruction. Can be designated
the event counter input using the timer/STRT CNT instruction.

INT (Input)
External interrupt input. Initiates an interrupt if interrupt is enabled.
Interrupt is disabled after a reset. Also testable with conditional jump
instruction. (Active low)

RD (Output)

Output strobe activated druing a Bus read. Can be used to enable data onto

the Bus from an external device. Used as a Read Strobe to External Data
Memory (Active Low).
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WR (Output) )
Output strobe during a Bus write (Active Low). Used as a Write Strobe to
External Data Memory-

RESET (Input)
Active Low signal which is used to initialize the Processor. Also
used during the power down mode.

ALE (Output)
Address Latch Eanble. This signal occurs once during each cycle and is
useful as a clock output. The negative edge of ALE strobes address into
external data and program memory.

PSEN (Output)
Program Store Enable. This output occurs only during a fetch to external
program memory (Active Low).

SS (Input)
Single step input can be used in conjunction with ALE to 'single step"
processor through each instruction when SS is low the CPU is placed
into a wait state after it has completed the instruction being executed.
Also used during the power down mode.

EA (Input)
External Access input which forces all program memory fetches to reference
external memory. Useful for emulation and debug and essential for test-
ing and program verification. (Active High)

XTAL 1 (Input)
One side of crystal input for internal oscillator. Also input for

external source.

XTAL 2 (Input)
Other side of crystal input.
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ABSOLUTE MAXIMUM RATINGS

SYMBOL ITEM RATING

Vee Voo Supply Voltage (with respect to GND (Vgg)) -0.5V to +7V
Vina Input Voltage (Except EA) -0.5V to Vgc+0.5V
VINB Input Voltage (Only EA) -0.5V to +13V
Pp Power Dissipation (Ta=85°C) 250mW
TSOLDER| Soldering Temperature (Soldering Time 10 sec) 260°C

Tste Storage Temperature ~65°C to 150°C
Topr Operating Temperature -40°C to 85°C

DC CHARACTERISTICS (I) TOPR=—40°C to 85°C, Voo=+5V+10%, Vgg=0V, unless otherwise noted.

SYMBOL PARAMETER TEST CONDITIONS MIN. | TYP. | MAX. | UNIT

V1L Input Low Voltage -0.5 - 0.8 v
Input High Voltage (Except

VIH  \yTALI, XTAL2, RESET, TO, T1) 2.2 - Vee v
Input High Voltage

v age _

THL  |(XTAL1, XTAL2, RESET) 0.7Vvec | - Yee v

VIH2 |Input High Voltage (TO, T1) 0.5Vee | - Vee v
Output Low Volt

VoL Py oW Vo age Ior=1.6mA - - 0.45 v

(Except P10-P17, P20-P27)

Output Low Voltage
\ P g _
OLL | (p10-P17, P20-P27) Ior=1.2mA - - 0.45 v

Output High Voltage

v, Iog=- - -

OHLL | (gycept PLO~P17, P20-P27) OH=-1.6mA 2.4 v
Output High Voltage Ve

VOH12 | (gycept P10-P17, P20-P27) Ton=-400uA ~0.8 - - v
Output High Voltage

v, P g g _

OH2L | (p10-p17, P20-P27) Ton=-50uA 2.4 - - v
Output High Voltage T Vee

VOH22 | (p10-p17, P20-P27) OH=-25uA 0.8 - - v
Input Leak Current <

T]_,I (T1, TNT, EA, %) VSS=VIN§VCC - - +10 uA

Ip11 |Input Leak Current (58,RESET) | VggiViniVee - - _50 A
Input Leak Current

12 pro-p17, p20-p27) Vgs+0.45ViVINSVee | - - | =500 A
Output Leak Current (BUS, TO

T P ak Curr , < < R

Lo (High impedance condition) Vggt0.45V=V =Yg - *10 vaA

V=5V, fxTAL=6MHZ

Icc | VeC Supply Current Vig=Vee-0-2V - - 10 mA
Vy1=0.2V, Cygo=0pF
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DC CHARACTERISTICS (I1)

TOPR=—40°C to 85°C, VCC=+5ViZOZ, VSS=OV, Unless otherwise noted.

TMP80C49P-6
TMP8OC39P-6

SYMBOL PARAMETER TEST CONDITIONS MIN. TYP. MAX. UNIT
0.15
Vi, Input Low Voltage -0.5 - Vee \
Input High Voltage (Except
v P & & 4 0.5V - v v
TH lxTALl, XTAL2, RESET, TO, T1) ce cc
Input High Voltage
\ — - \ v
THL | (XTALl, XTAL2, RESET) 0.7Vee ce
Vig2 |Input High Voltage (TO, T1) 0.5Vce - Ve v
Output Low Voltage
Tor= - -
VOL | (Except P10-P17, P20-P27) oL=1.6mA 0.45) v
Output Low Voltage
VoLl |(p10-p17, P20-P27) Tor=1.2mA - - 0.45| v
,
Output High Voltage vee
Vi Iog=-— - - v
OH12) (gycept P10-P17, P20-P27) OH=-400uA 0.8
Output High Voltage Vee
v - - - v
OH221 (p10-p17, P20-P27) Ton=-25ua -0.8
Input Leak Current < <
— — VggVinsV - _ +
LI (11, TWT, A, P%) $s=VIN="CC £10 A
P \
111 |Input Leak Current (5SS, RESET)| Vgs<VInsVce - - —-69% LA
Input Leak Current Vee
IL12 | (pro-p17, P20-P27) Vsst0- 45V=VInsvee| - - |Tex | ™
+ 3
Output Leak Current (BUS, TO) <y <
Lo (High impedance conditio;) Vggt0. 45VaVinsVeg| - - £10 LA
VCC=5V, fXTAL=6MHZ
Icc  |Vee Supply Current Vig=Vcc-0.2V, - - 10 mA
Y =0.2V, Cygy=OpF
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AC CHARACTERISTICS B

Topr=—40°C to 85°C, Vgc=+5V$20%, Vgg=0V, Unless Otherwise Noted.

SYMBOL PARAMETER TEST CONDITIONS| MIN. TYP. | MAX%. | UNITS
tLL | ALE Pulse Width 400 - - ns
EAL, Address Setup Time (ALE) 150 - - ns
tLA Address Hold Time (ALE) 80 - - ns
tec Control Pulse Width (PSEN, RD, WR) 700 - - ns
Cow Data Setup Time (WR) 500 - - ns
typ Data Hold Time (WR) Cr=20pF 120 - - ns
tey Cycle Time 2.5 - 15.0 Hs
tpr Data Hold Time (PSEN, RD) 0 - 200 ns
trp Data Input Read Time (PSEN, RD) - - 500 ns
AW Address Setup Time (WR) 230 - - ns
tAD Address Setup Time (Data Input) - - 950 ns
tapc | Address Float Time (RD, PSEN) 0 - - ns
tep Port Control Setup Time (PROG) 110 - - ns
tpc Port Control Hold Time (PROG) 130 - - ns
tpRr Port 2 Input Data Set Time (PROG) - - 310 ns
tpp Output Data Setup Time (PROG) 220 - - ns
tpp Output Data Hold Time (PROG) 65 - - ns
tpp Port 2 Input Data Hold Time (PROG) 0 - 150 ns
tpp PROG Pulse Width 1510 - - ns
tpL Po;t 2 1/0 Data Setup Time 600 - - ns
trLp Port 2 1/0 Data Hold Time 150 - - ns

Note : tcy=2.5ps (fx=6Miz)
Control Outputs : C;=80pF, BUS Outputs ; C;=150pF
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TMP80C39P-6
SR  TECHNICAL DATA

TIMING WAVEFORM

A. Instruction Fetch from External Proaram Memory

tey
tLL
ALE \ 2 \
t t
AEC CA
]
PSEN
.
T
tar, LA cc
———Fr
Inst
trp
tAD

B. Read from External Data Memory

e[\ o\

tc
tee
RD
t ! o t
AFC
| TAFC ] | DR
tRD
tAD
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C. Write into External Data Memory

S ]

tca
tee

Cow  twp

-
BUS %Address%; ﬁ pata ﬁ

t

AW

D. Timing of Port 2 during Expander Instruction Execution

_F_
ALE / \ Z \ j
t
CA
t t t t
PL LP DP PD
PORT20 = o — I
ren Data 23 Control \ Output Data A
PORT23 -
(Data Output Operation) O tpp i °F
B
PORT20 | e
PoRT23 PCH Data Control \ Data
i t t 0
(Data Input Operation) cP PC ‘v
PROG [_
* Input Enabled State tpp
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POWER DOWN MODE (I) ------ Data Hold Mode in RAM

The operation of oscillation circuit is suspended by setting PS terminal
to low level after RESET terminal has been set to low level. Consequently,

all the data in RAM area can be held in low power consumption.

The minimum hold voltage of Vgg in this mode is 2V.

PS terminal is set to high level to resume osillation after Vcc has been
reset to 5V, and then RESET terminal is set to high level, thus, the normal

mode is restarted from the initialize operation (address 0).

DC CHARACTERISTICS  (Topr=-40°C to 85°C, Vgg=0V)

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT
VgBl | Standby Voltage (1) 2.0 - 6.0 v
Isp1 Standby Current (1) |Vee=5%Vig=V¢c=0.2V,Vyrr=0.2V - 0.5 | 10 uA

AC CHARACTERISTICS (Tgpr=—40°C to 85°C, Vgg=5V+20%, Vgg=0V)

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT
tPSHR | Power Save Hold Time (RESET) 10 - - us
tpsSR | Power Save Setup Time (RESET) 10 - - mS
tyn Vee Hold Time (PS) 5 _ _ us
tys Vee Setup Time (PS) 5 - - us

Note : tcy=2.5us (fx=6MHz)

TIMING WAVEFORM

tyH = tys

tPSHR TpSSR 6
11
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TMP80C39P-6

SR3FZ  TECHNICAL DATA

POWER DOWN MODE (II) ------ A11 Data Hold Mode

The operation of oscillation circuit is suspended by setting PS terminal
to low level after SS terminal has been set to low level, Consequently,
all data can be held in low power consumption.

The minimum hold voltage of Vge in this mode is 3V.

PS terminal is set to high level to resume oscillation after Vee has been
reset to 5V, and then SS terminal is set to high level, thus, the normal

mode is restarted continuously from the state just before the power down mode (II).

DC CHARACTERISTICS (Tgpr=-40°C to 85°C, Vgg=0V)

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT
VSB2 |Standby Voltage(2) 3.0 - 6.0 v
Igg2 |Standby Current(2) Vee=5V,Vr=Vec-0. 2V, V1 =0. 2V| = 0.5 | 10 HA

AC CHARACTERISTICS (Topr=-40°C to 85°cC, Vee=5V+20%, Vss=0v)

SYMBOL PARAMETER TEST CONDITION MIN. TYP. ‘MAX. UNIT
LPSHS |Power Save Hold Time (38) 5 - - us
tPSSS|Power Save Setup Time (§§) 10 - - mS
tvi  |VcC Hold Time (PS) 5 - - us
tys |Vee Setup Time (PS) 5 - - us

Note : tcy=2.5us (fx=6MHz)

TIMING WAVEFORM

Vee

= _—&ﬂ tyg = tvs [_

612 T tegps tpsss
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PIN STATUS IN THE POWER DOWN MODE

Each pin status in the power down mode (I)/(II) is shown in the following table.

PIN NAME POWER DOWN MODE (1) POWER DOWN MODE (IT1)
DBO - DB7 High Impedance High Impedance
Input Disabled Input Disabled
P20 - P23 Output "0" (at EA=1)
High Impedance (at EA=0) Output PCH
Input Disabled
P24 - P27 High Impedance Output the data Contained
Input Disabled in the Port (Open Drain)
P10 - P17 High TImpedance Output the data Contained
Input Disabled in the Port (Open Drain)
To High Impedance High Impedance
Input Disabled Input Disabled
T1 Input Disabled Input Disabled
égik% High Impedance High Impedance
RESET. SS Input Disabled when oscil- Input Disabled when oscil-
’ lator is stopped Pull-up lator is stopped Pull-up
transistor turned off transistor turned off
iNT, EA Input Disabled when oscil- Input Disabled when oscil-
lator is stopped lator is stopped
RD, WR Output "1" Output "1"
ALE Output "0" output "1"
PROG Output "1" Output "1"
PSEN Output "0" (at EA=1)
Output "1"

Output "1" (at EA=0)
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OUTLINE DRAWING

40 39 383736 35 3433 32 31 302928 27 26 2524 23 22 21 Unit in mm
52 57 57 57 52 63 62 52 6 5352 6 6 G 6 6 Gp G G g

T T T | T T v T T T T T T T T T
ﬁ/ N ~ :

L1 dﬁd& 4,35 I | jﬁzﬁ | T I I T N | -

?e‘; 34 eg 6 ??%%1112314££%181920

" (Note 1)
~
2.54 (Note 2) s 15.24+0.1
|+
+|
S
LN Baal
~
I J o
123 4 56 7 8 91011121314151617181920 - 0.25+0.1
= 15.00017.8
50.7+0.15 =
- .
el
Note : 1. This dimension is measured at the center of hending point of leads

2. Each lead pitch is 2.54mm, and all the leads are located within
+0.25mm from their theoritical positions with respect to No.l
and No.42 leads.

614



