U 0O TMP4720N0 O U

TOSHIBA

TMP4720/40

NMOS 4-BIT MICROCONTROLLER

TMP4720P, TMP4740P
TMP4720N, TMP4740N

The 4720/4C are high speed and high performance 4-bit single chip microcomputers, integrating ROM, RAM,
input/output ports, timer/counters, and a serial interface on a chip.
The 4720740 are the standard type devices in the TCLS-47 NMQOS series.

PART No. ROM RAM PACKAGE PIGGYBACK
[ IMPaz20p F et | taewami  L---DP42_ .. TMP4799C ]
TMP4720N $DIP42 TMP4799E
[ vpazaoe b ebit | asexapin |- 242 TMP4TeC |
TMP4740N SDIP42 TMP4799€
FEATURES
® 4-bitsingle chip microcomputer DIP42
& Instruction execution time: 1.9ps (at 4.2MHz)
490 basicinstructions
®Tablelook-up instrucitons
#5-bit to 8-bit data conversion instruction
¢ Subroutine nesting : 15 levels max.
¢ 6 interruptsources (External :2, Internal : 4)
All sources have independent latches each, and multiple ) r"ﬁ
interrupt control is available. o rwm
+1/0 port {35 pins) ( mﬁ
® [nput 1 port 4 pins {}?{Wﬂ
¢ Output 2ports 8 pins
¢ /O 6 ports 23 pins TMP4720P
¢ Interval Timer TMPA740P
¢ Two 12-bit Timer/Counters
Timer, event counter, and pulse width measurement mode
+Serial Interface with 4-bit buffer
External/internal colck, and leading/trailing edge mode $oIPa2
+High current outputs
LED direct drive capability (typ.20mA x 8bits)
+ Memory holding function
Battery back-up
#Real Time Emuiator: BM4721A
Pt
i
Ciy i
! IWW
TMPA720N
TMP4740N
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TOSHIBA TMP4720/40

PIN ASSIGNMENT (TOP VIEW)
DIP42, SDIP42

R40 - [ 1 S 42 [l=— VDD

R41 =[] 2 41 [1 -> R92(5CK)
R42 ~» (|3 40 [J==» R91(50)
R43 =[] 4 39 [J«» R90(5I)
RSO == []5 38 {J=>= R83(T1)
R51 - []6 37 [J=> R8Z(INT1)
R52 == [] 7 36 [Jw= R8I (T2)
R53 == []8 35 [J-> RBO(INT2)
R60 <= [ 9 34 [le— VHH

R61 = ] 10 33 [J=— RESET
R62 =[] 11 32 J—= XouT
R63 = [|12 31 [J=— XIN

R70 =[] 13 30 [J=— TEST

R71 <= [ 14 29 [J~— K03

R72 - {15 28 [J=— K02

R73 == [J 16 27 [=— K0

PI0 -— (] 17 26 [-— K00

P11 <—[] 18 25 [— P23

P12 ~— [ 19 24 [J— P22

P13 <— (] 20 23 [J— P21

vss —= [| 21 22 I— P20

BLOCK DIAGRAM

Power Supply for
RAM

VHH 4

Power Supply 4 VOO T
ower uppy{vss B
1 I T 1T 1 11
FLAG Accumulator HR LR Data Memary Program
Counter
c lz 5 IG RAM address buffer (RAM)
| STACK  [spw JJ,
3 1]z [oc Program
Memory
EIR l EIF {ROM)
Resetwnput  RESET | Interrupt controller Data table
Test pin Test System controlier T f T ?‘
Timing Generator ™ 12-bit — p
interval Timer TimeriCounter 4.-bit Serial interface
- (2ch) ~4 J'
Ose XN Clock Generator T
connecting pis | XOUT - IR
o
~ 1
[
R7 R6 RS Ra R8 RY P2 Pl KO
- ~ \‘ - Ea =
~ - Nu’ 'h‘ulf ~4 =4
R73  R63 R53 R43 RB3(T1) R9Z (5CK) P23 P13 K03
! | ! i R82 (INT1) R91(50) ! $ $
R70  R60 RS0 R40 RB1(T2) R9O (S1) P20 P10, K00
RE0 (INT2) —
Input port
/O port 110 TICinput 0 port High current putp
port Interrupt input (Serial port) output port
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TOSHIBA

TiViP4720/40

PIN FUNCTION

PIN NAME Input/Output FUNCTIONS
K03 - K00 Input 4-bit input port
P13-P1Q 4-bit output port with latch.
Output . . . . . .
P23.P20 utpy 8-bit data are output by the 5-bit to B-bit data conversion instruction [OUTB @HL].
R43 - R40 4-hit /0 port with latch.
When used as input port, the latch must be set to "1",
R53- RS0
o Every bit data is possible to be set, clear and tested by the manupilation of the
R63 - R60 . - .
L-register indirect addressing.

R73-R70

RB3I(T1) Timer/Counter 1 external input
S abitHO portwithlatech, [ B R

R82 (INT1) h . i External interrupt 1input
IR R 110 (Input) When used as input port, extern(i: interrupt | T

R81(T2) input pin, or timer/counter input pin, the latch | Timer/Counter 2 external input
......... -— mustbesetto "1“. T T R L L FETRTET.

RBO (INT2) External interrupt 2 input

R92 (5CK) 10 (1/0} Serial clock WO

e e e - 3'b|l|/0 pOrthth |atch. .........................................................

R91 (50) WO (Outpul) | when used as input port or serial port, the | Serial data output

RO (S1) VO (Inpuyy | '@lchmustbesetto ™ Serial data input

XIN input Rescnator connecting pins.

XOuUT Output For inputting external clock, XIN is used and XOUT is opened.

RESET input Reset signal input

TEST Input Test pin for oul-going test. Be opened or fixed to low level.

vDOD + 5V

VHH Power supply + 5V (Power supply for RAM}

VsSs 0V (GND)
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TOSHIBA TMP4720/40

OPERATIONAL DESCRIPTION

The 4720/40 are the standard devices for the TLCS$-47 NMOS series, and functions similarly to the
47C200A/400A (TLCS-47 CMOS series standard devices) except the memory holding function. Refer to the
technical data sheets for the 47C200A/400A (The 4720/40, however, do not have a hold function).

MEMORY HOLDING FUNCTION

By connecting a back-up power supply to the VHH pin, the RAM data can be protected with low power
consumption even if VOD is cut off. The following procedure is used for memory holding operation.
‘1, RESET pin is set to low level before VDD drops below the minimum operating voltage.
2 Even if VDD is cut off, RESET pin is set to low level and VHH is kept at a voltage higher than
the minimum holding voltage.
@ When the system returns to the normal operation mode from the memory holding
operation, after VHH and then VDD are confirmed to be at the minimum operating voltage
or higher, RESET pin is set to high leve! (Reset is released).

This function makes it possible to conserve power during stand-by. With the NMQOS series, the power for the
data memory (RAM) and reset circuit is supplied through VHH. Thus, it is necessary that operating voltage is
applied to both pins VDD and VHH.
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TMP4720/40

TOSHIBA
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TOSHIBA TMP4720/40

ELECTRICAL CHARACTERISTICS

ABSOLUTE MAXIMUM RATINGS | {Vss =0V)

PARAMETER SYMBOL PINS RATING UNIT

Voo

Supply Voltage -05te 7 v
Vix

Input Voltage Vin -05to7 Vv
Vouti | Except sink open drain pin -0.5t07

Output Voltage v
Voutz | Sink open drain pin -0.5t010

OQutput Current (Per 1 pin} lout Ports P1, P2 30 mA

Power Dissipation [T, =70C] PD 850 mw

Soldering Temperature (time) Tsid 260 (10sec¢) °C

Storage Temperature Tsig -55t0 125 °C

Operating Temperature Topr -301070 °C

RECCMMENDED OPERATING CONDITIONS | (Vss =0V, Topr = -30t0 70C)

PARAMETER SYMBOL PINS CONDITIONS Min. Max. UNIT
Voo
In the Normal mode 4.5
Supply Voltage 5.5 v
VHH

In the Memory

Holding mode 35
Vi Ports R4 to R7 2.2
Input High Voitage Voo v
Viniz Except ports R4 to R7 30
Vit Except port KO 0.8
Input Low Voltage 0 v
Vi Port KO 1.2
Clock Frequency fe 0.4 4.2 MHz
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TOSHIBA TMP4720/40
D.C. CHARACTERISTICS (Vss =0V, Topr = -30t0 70T)
PARAMETER SYMBOL PINS CONDITIONS Min. | Typ. | Max. | UNIT
Hysteresis Voltage Vus | Hysteresis Input - 05 — \
Port K9, VDD = VHH = 55V,
"N\ RESET, TesT Vin=5.5V T 20
Input Current ’ IN= 2 pA
hn2 Opendrain R port Vpp=5.5V, Viy=0.5V - - 20
Input Low Current n Port R with pull-up resistor Vpp =5.5V, Viy=0.4V - - -2 mA
g\:;rtg:‘ttLeakage llo | All open drain ports Vpp=35.5V, - - 20| pA
Qutput HighVoitage | Vg, ] All ports with pull-up resistor Vpp =4.5V, lgy = - 200pA 24| — -
Y
Output Low Voltage Voo Except XOUT and ports P1, P2 Vpp=4.5V, Ig = 1.6mA - - 0.4
Output Low Current lou Ports P1, P2 Vpp=4.5V, Vg = 1.0V - 20 - mA
Supply Current(in the | Ipp +
Normal mode) (e Vpp =Vuu=5.5V - 70| 120
_ mA
Supply Current (in the |
Memory holding HH Vpp = Vss. Vuy = 3.5V - 5 10
mode)

Notel. Typ. valuesshow those at Top, =25°C, Vpp = VHp =5V.
Note2. Input Current iy : The current through resistor is not included, when the pull-up/puli-
down resistor is contained.
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TOSHIBA TMP4720/40
A.C. CHARACTERISTICS {(Vss =0V, Vpp =V =4.5t0 5.5V, Topr = -30t0707T)

PARAMETER SYMBOL CONDITIONS Min. Typ. | Max. | UNIT
instruction Cycle Time tey 1.9 - 20 us
High level Clock pulse Width tWeH

External clock mode 80 - - ns
Low level Clock pulse Width Lyl
Shift Data Hold Time tsOH 0.5t¢y - 300 - - ns
Note. Shift data Hold Time :
External circuit for SCK pin and SO pin Serial port (completion of transmission)

VDD

wn
AN

10KQ

S50pF

&

1.5V

tspH

X }/1 5V

RECOMMENDED OSCILLATING CONDITIONS

(1) 4MHz
Ceramic Resonator

C5A4.00MG (MURATA) CxIN
KBR-4.00MS (KYOCERA) Cxin

Crystal Oscillator

2048-6F4.0000 (TOYQCOM) Cxy

(2) 400KHz
Ceramic Resonator
CSA400B (MURATA) Cx|n

KBR-400B {(KYOCERA) CxiN

= Cxout = 47pF
= Cxouyr = 47pF
= Cxout = 20pF

= CxouT = 390pF,

= Cxout = 390pF,

Rxout = 2.2KQ
Rxeg = 1TMQ
Rxout = 2.2KQ
Rxrg = TMQ

(Vss =0V, Vpp=VHH=4.5t0 5.5V, Topr= -30t0 70TC)

XIN XQuT
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TOSHIBA TViP4720/40
TYPICAL CHARACTERISTICS
R R-Ta KO PORT R R-Ta RESET PIN
(kQ) (kQ)
100 /,/ 400
/ / 300 "
/ //
50 200
Vpp = 5.5V Vpp=5.5V
100
- 40 0 40 80(°C) Ta - 40 0 40 80(°C) Ta
lom lon—Von R PORTwith pull-up Tr, oy v — Vin R PORT with pull-up Tr.
(pA) (pA)
800 -800 =
o~ “\>=\~
- [~ -600 D
600 \\ AN \
- -400
400 Vpo = 4.5V N Vpp =55V
Ta=25°C Ta=25°C
-200 -200 \\
AW AN
0 2 4 6{V) Vau 0 2 4 6{V) Vin
o loL-Vo, R PORT ot lo.-VoL P1, P2 PORT
(mA) (mA)
g / 2
P4
: / y —
4 20
/ Vpp=4.5V - Vop = 4.5V
7 Ta= 25°C Ta = 25°C
2 ~ 10 e
0 0.4 0.8 1.2(V) Vo 0 0.4 0.8 1.2(V) Vg
loo loo - Voo 1o + i lop + lun - f¢
{mA) (mA)
80 80
---———"/
70 70
Ta=25°C Vpp =5.5V
Ta = 25°C
50
60 4 5 6 V) Voo 0.1 0.4 1 4 10 {MHz) fc
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TOSHIBA TMP4720/40

INPUT/OUTPUT CIRCUITRY

(1} Control pins
Input/Output circuitries of the 4720/40 control pins are shown below.

CONTROLPIN e} CIRCUITRY REMARK
—A— Resonator connectiong pins
XIN Input R Ry <Ro Hysteresis input
xXQouT Output R =i1KQ (typ)
Ry =300KQ (typ.)
XIN XOuT Ro =500K{ (typ.)
VHH Hysteresis input
Rin Puli-up resistor
RESET input Ry =300K0 (typ)
R = 1KQ (typ.}
R
1 J‘RA{_D Pull-down resistor
~ Ry =70KQ {typ.)
TEST Input R = 1KQ (typ)
Rin
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TOSHIBA

TMP4720/40

(2) /O Ports

The input/output circuitries of the 4720/40 I/O ports are shown below, any one of the circuitries can
be chosen by a code as a mask option.

PORT (o] INPUT/OUTPUT CIRCUITRY and CODE REMARKS
AA AE, AH AF, Al
. VDD R Pull-up/pull-down
KO Input resistor
R Rin
:]M Ry = 100K {typ.)
Rin R =1KQ{typ)
Sink open drain
output
P1 Initial “Hi-2"
Output —{>o—| High ¢urrent
P2 lo = 20mA (typ.)
AA, AE, AF (initial “High") AH, Al (Initial “Low")
VDD Sink open drain
R4 Vo R. output
RS Pull-up resistor
R6 _DO_"I R =5KQ{typ)
R =1KQ (typ.
R (typ.)
Sink open drain
[: I output
R7 le} R Initial "Hi-2"
1 R= 1K (typ.)
—
% Sink opendrain
R8 output
o E l R Initial "Hi-2"
R9 Hysteresis input
@I R= 1K (typ.)
020290




WWW.ALLDATASHEET.COM

Copyright O Each Manufacturing Company.
All Datasheets cannot be modified without permission.
O

This datasheet has been download from :

www.AllDataSheet.com

[]

100% Free DataSheet Search Site.
Free Download.
No Register.

Fast Search System.

www.AllDataSheet.com
[

file:///C|/Documents and Settings/seektime/0 0 0O 0O/111.htmI2006—-01-18 0 O 5:28:50



