TOSHIBA TMP47C460A/960A

CMOS 4-BIT MICROCONTROLLER

TMP47C460AN
TMP47CAa60AF

The 47C460A is a high speed and high performance 4-bit single chip microcomputer based on the TLC5-47
CMOS series with expansion input and output ports.

PART No. ROM RAM PACKAGE PIGGY BACK
TMP47CAG0AN . i SDIP64 TMP47C960AE
STt eieieiuiadader 4096 x 8-bit 256 x4-bit  pmmemsemsemmdme s mm e

TMP47CA60AF QFP&7 _

FEATURES
¢ 4-Bitsingle chip microcomputer sDipe4
#Instruction execution time : 1.9ps (at 4.2MHz)
#+90 basic instructions N
¢ Table look-up instructions /’/c.\“/;1
# 5-bit to 8-bit data conversion instruction // ,/mm
#Subroutine nesting : 15 levels max. e //ﬂ ?"i\'
#6interrupt sources (External : 2, Internal : 4) _f:/ O/\Wﬁ
All sources have independent latches each, and multiple RNl
interrupt control is available ' TMP47CAGOAN
¢ /0 port (58 pins)
e Input 2 ports 5 pins
s Output  4dports  16pins QFPE7
o /O 10 ports 37 pins
®interval Timer
+Two 12-bit Timer/Counters
Timer, event counter, and pulse width measurement mode e
#Serial Interface with 4-bit buffer o Ty
External/internal clock, and leading/trailing edge shift mode 7 é\@:&"

S Ll

¢ High current outputs ’%@,«1\\@
LED direct drive capability (typ.20mA x 8bits)

# Hold function TMP47CA60AF
Battery/Capacitor back-up

¢®Real Time Emulator : BM4721A + BMA724A
SDICe4

TMP47(960AE
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TOSHIBA

TMIP47C460A/960A

PIN ASSIGNMENTS (TOP VIEW)

(1) SDIP64 (2} QFpe7 -
- g =)
ROO > [ 64 1 =— VDD ::I'E n."iI;
RD1 = [ 2 63 > RC3 cosET S =
Ra0 <> 0 3 620 <> rC2 23S s8BYgdEYEsss888s8mas
R4 > (] & 61 [] - RCy .zc:u:a:c:QZXXmexgxu:an:u:n.n.n.
Ra2 <> (] 5 60 {1 -» RrCo
Ra3 > [} 6 59 0 > R32(3CK) t’t'!t rl ll;ll’ittit?
R3O - [ 7 58 [] - R91(50) HHH
RSt w-» [ 8 57 [ = RYp(SH
R5z == 9 56 f = Rg3(TY) TN ~—ORDRONTMN=DPOMOWEM
ng_‘_,c-‘o SSJQRBZ(W) Mo Tt T MMM mm
R60 ~> [ 11 53 ) -> Rg1(12) R91(50) +—+ C—ITs5
RE1 > [ 12 530 > REO(INTI)  pgaEeR) = CTTis6
RE2 <> E g i Sy FOLDIRED rCo ~—= C=ITls7 3T P30
E?é - [] 15 S0 «— :%U RC1 =~ T8 33—~ P23
r71 > [ 16 49 0 ~—— RESCT rez = LLL59 3T — P22
w72 =017 ag [ -— ko3 rCy = C 1160 24T —= P2
R73 - (] 18 a7 [] =—— kg2 VoD — 60 ¢TI J—= P20
raQ == [] 19 46 [ =— ko1 RDO = [C"IIJ62 AT ) =— VDD
rRAY == O 20 45 [} -— k00 Rp1 - [CTT63 b1 m mmam B VN
HA2 == [0 44 ] = pg3 R40 L TIf64 29T )= TEST
RA3 > [ 22 43 [1 <> Rrp; R4l =~{_ITl65 240 P13
pag ~— [ 23 42 [] == g1 Ra) =—+~C_1I]66 2YIT )~ P12
Pos «—0 2 41 g <> Rso R43 = C=TT67 2T — P11
P2 =-—[] 25 40 0 — p33 O CrNMTND SO0 O —
P03 «— O 26 39 0 — p32 F N M TN O DO e -, e e 2224
p1o - [] 27 80— p3y
P11 -—( 28 37— r30
p12 - [ 29 361 — p23
P13 <—[] 30 35— P22 HHHHHHHHHH%
TesT—> {3 3l —> P2 2o 0PBes8R5SNRg5998593¢2
vss— (] 32 33— P20 rrrrrrradeoeC R ddadaan
11O part Qutput port
BLOCK DIAGRAM "
RA3 RB3 RC3 RDM P33 PO3
§ y | ! § {
RAQ RB0O RCO RDO P30 PGO
.
Power VOO
]
I Accumulator ' HR ] LR Data Memory PC
RAM Address buffer (RAM)
Program Memory
STACK |SPW (ROM)
Hold input *('K;_ELO_D) Hold controlier EIR J EIF TC1 ITcz oC Data Table
Resetinput  RESET interrupt Controller
System Controller
Test pin TEST T f T T |
. Tiening Generator Interval éé.bri;;'mer/ a-bit R
5¢C [ %IN v
cannecting { xouT Clack Generator Timer (2¢h) Seral Interface
pins ) Y ] [
- s
] (s]im] | (%] o
I l ~- L
R73  R63 RS3 R43 RB3(T1) R92(SCK)
i ! § s R82{INTT) R31(S0)
R70 R6O RS0 R4Q RB1(T2) RY0(SI) P20 P10 KO0
R8O(NT2) High current npyt port
110 port O port output port
/0 PORT {Serial port}
T/Cinput
<lmerruptinput
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TOSHIBA TiVIP47C460A/960A
PIN FUNCTION
PIN NAME Input/Output FUNCTIONS
K03 - KO0 Input 4-bitinput port
P03 -POO Output 4-bit output port with latch.
P13-P10 4-bit output port with latch.
Output
P23-P20 8-bit data are output by the 5-bit to 8-bit data conversion instruction [OUTB @HL).
P33-P30 OQutput 4-bit output port with latch
R43-R40 4-bit /O port with latch.
R53 - R50 When used as input port, the latch must be set to “1”.
o
R63 - R60 Every bit data is possible to be set, cleared and tested by the manipulation of the
R73-R70 L-register indirect addressing,
RA3 - RAQ
RB3-RBO 4-bit IO port with latch (RD port has only 2-bit).
I{e]
RC3-RCO When used as input port, the latch must be set to “1*.
RO1-RDO
R83(T1) 4-bit /O port with latch. Timer/Counter 1 external input
R82 (INT1) When used as input port, external External interrupt 1input
IR #O (Input) interrupt input pin, or timMer/Counter inpuUt | = s
RBHTZ) ............. pin, the iatch must be set to “1”. TLmer/Counter2externaImput .........
R8O (INT2) External interrupt 2 input
R92 (SCK . i
AR owo) .. 3-bit 1O port with latch. Senaldock VO
R31{50) I/0 (Qutput) When used as input port or serial port, the | Serial data output
....................................................... latch must be set to “ 1.
RIC (SI) 170 {tnput) Serial data input
XIN Input Resonator connecting pins.
XOuUT Output Forinputting external clock, XIN is used and XOUT is opened.
RESET Input Reset signal [nput
HOLD (KEOD) Input {Input} Hold request/retease signal input Sense input
TEST Input Test pin for out-going test. Be opened or fixed to low level
vDD +5V
........................... Power supply
V5SS 0V (GND)
260290
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TOSHIBA TMP47C460A/960A

OPERATIONAL DESCRIPTION

The 47C460A functions similarly to the 47C400A except the expansion /O ports, the technical data sheets for
the 47C400A shall also be referred to.

1. /O PORTS
The 47C460A has 15 1/0 ports {57 pins) each as folows :
D KO ; 4-bitinput
2 PO, P3 ; 4-bit output
i3 P1, P2 ; 4-bitoutput
@ R4,R5,R6,R7 ; 4-bitinput/output
® R8 ; 4-bitinput/output (shared by external interrupt request input and timer/counter
input)
® R9 ; 3-bitinput/output (shared by serial port)
7 RA,RB,RC ; 4-bitinput/output
8 RD ;. 2-bitinput/output
9 KE ; 1-bitsense input (shared by hold request/ release signal input)

This section describes ports of @, @ and ® which are changed from the 47C400A.
Table 1.1 lists the port address assignments and the I/0 instructions that can access the port.

{1) PortsPO (P03 -P00) and P3(P33-P30)
The 4-bit output port with latch. The latch is initialized to “0” during reset.
When aninputinstruction is executed, the latch data are read as the port P3 but the port PO.

Port PO (Port address OP0OOQ) Port P3 (Port address OP03/1P03)
3 2 i 0 3 2 1 0
I P03 ‘ PO2 [ PO1 I POO ‘ | P33 ‘ P32 I P31 l P30 J
IN/TEST/TESTP/SET/CLR
Input data - Q
Output data LATCH {> [ ]rnN  outputdata LATCH 1'>—‘D PIN
Figurel-1. Port PO Figure1-2. Port P3

(2) PortsRA(RA3-RAD), RB(RB3-RB0), RC(RC3-RCO), RD(RD1, RDD)
The 4-bit /0 ports with latch (port RD has only 2-bit). The latch isinitialized to "1" during reset.
When used asinput port, the latch should be set to "1". The 47C460A has no RD2 and RD3 pins.
However, when an input instruction is executed, the data “1"” are read as RD2 and RD3 pins.

Port P+ (Port address OPO*/{PO*)

3 2 1 0 IN/TEST/TESTP
| R+3 l R«2 l Rx1 [ R0 l Input data -
¥ An Bh, Cn SET(CLR
Port PD (Port address OPOD/IPOD)
3 o 2 ] 0 Qutput data LATCH PIN
: { RD1 I RDO —‘

Figure1-3. Ports RA through RD
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TMP47C460A/960A

TOSHIBA
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TOSHIBA

TMP47C460A/960A

ELECTRICAL CHARACTERISTICS

ABSOLUTE MAXIMUM RATINGS {Vss = 0V}
PARAMETER SYMBOL PINS RATING UNIT
Supply Voltage Vop -05te7 Vv
Input Voltage Vi -0.5toVpp+0.5 Vv
Voutt | Exceptsink open drain pin -0.5toVpp +0.5
Output Voltage v
Vourz | Sink opendrain pin -0.5t0 10
louT PortsP1and P2 30
Output Current (Per 1 pin) mA
iour2 | Ports PO, P3, RA-R9, RA-RD 3.2
Output Current  (Total) Ylout Ports Pt and P2 120 mA
Power Dissipation [Tep, = 70°C) PD 600 mw
Soldering Temperature (time) Tog 260 (10sec) °C
Storage Temperature Tstg -55t0125 °C
Operating Temperature Topr -30to70 °C
RECOMMENDED OPERATING CONDITIONS (Vss =0V, Top, = -30to0 70°Q)
PARAMETER SYMBOL PINS CONDITIONS Min. Max. UNIT
in the Normal 45
Supply Voltage Vv operating mode ’ 6.0 v
o inthe HOLD 2.0 '
operating mode ‘
ViH1 Except Hysteresis Input Vppx 0.7
Vop Z 4.5V
Input High Voltage Vin2 Hysteresis Input Vpp x0.75 Vbop \
Vin3 Vop< 4.5V Vopx 09
Vi Except Hysteresis Input Vppx 0.3
Vpp2 4.5V
Input Low Voltage V2 Hysteresis Input 0 Vop x 0.25 Vv
Vi Vpp < 4.5V Voo x 0.1
Clock Frequency fc XIN, XOUT 0.4 42 MHz

Note. Input Voltage Viyz, Viiz : in the HOLD operating mode.

260290
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TOSHIBA

TMP47C460A/960A

D.C. CHARACTERISTICS

(Vss =0V, Topr= -30to 70°C)

PARAMETER SYMBOL, PINS CONDITIONS Min. | Typ. | Max. [ UNIT

Hysteresis Voltage Vus Hysteresis Input - 0.7 - Vv
It Port KO, TEST, RESET, HOLD

Input Current Vpp=5.5V, VN =5.5V/0V - - *2 1 pA
lin2 Open drain output ports

Input Low Current ti Push-pull output ports Vpp =55V, Viy=0.4V - - -2 mA
Riwa Port KO with pull-up/pull-down 30 70 150

Input Resistance —— KQ
Rinz RESET 100 220 450

tput Leak .
85"%;“ eakage o Open drain output ports Vpp = 5.5V, Voyr=5.5V - - 2| wA
Qutput High Voitage | Voru Push-pull cutput ports Vpp =4.5V, lgy = - 200pA 2.4 - - v
Except XOUT and ports Pt and

Output Low Voltage Vorz P2 pgrts P Vpp =4.5V, o= 1.6mA - - 0.4 v

Output Low Current | ig Ports P1and P2 Vpp = 4.5V, Vo = 1.0V - 20 - | mA

Supply Current

(in the Normal lop Vpo = 5.5V, fc=4MHz - 3 6| ma

operating mode)

Supply Current

(in the HOLD | Vpp=5.5V - .

operating mode) boH oo 0.5 10 BA

Note 1.
Note 2.

up/pull-down resistor is contained.

Note 3.

Supply Current : Viy=53V/0.2V
The port KO with the pull-up/pull-down resistor is open.

Typ. values show those at Top, =25°C, Vpp =5V.
Input Current liy; : The current through resistor is not included, when the puli-

The

voltage applied to the port R4-R9 is within the range Vi or Vip.

260290

5-463




TOSHIBA TMP47C460A/960A
A. C.CHARACTERISTICS (Vss =0V, Vpp =VHH =4.510 5.5V, Topr = -30t0 707TC)
PARAMETER SYMBOL CONDITIONS Min. Typ. | Max. I UNIT
Instruction Cycle Time ey 1.9 - 20 us
Highlevel Clock pulse Width TWCH
For external clock operation 80 - - ns
Low level Clock pulse Width twel
Shift data Hold Time tsoK 0.5t¢, - 300 - - ns

Note.

External circuit for SCK pin and SO pin

VDD

10K€2

== 50pF

3%

Shift data Hold Time :

5CK

Serial port (completion of transmission)

1.5V

1spH

SO X

X

x /{1 S5V

RECOMMENDED OSCILLATING CONDITIONS

(1) 4MHz

Ceramic Resonator

CSA 4.00MG
KBR -4 .00MS

Crystal Oscillator

204B - 6F 4.0000

(2) A400KHz

(MURATA)}  Cxin = Cxout
(KYOCERA)  Cxin = CxouT
(TOYOCOM) Cxn = Cxour

Ceramic Resonator
CSB4008 (MURATA)

Cxin = CxouT = 220pF, Rxout
KBR-4008 (KYOCERA) Cxin = CxouT = 100pF, RxouTt

30pF
30pF

20pF

6.8KQ
10KQ

XIN
40%(?—11

Cxw;;

(Vss =0V, Vpp=VnuH=4.5t05.5V, Tepr = -30t070C)

XOUT

4MHz

0

Cxour

H

XOuT

Rxout

Cxout

H
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TOSHIBA

TMP47C460A/960A

TYPICAL CHARACTERISTICS

R R-Ta KO port R R-Ta RESET pin
(K| vpp=55V (KON ypp=5.5V
100 /,‘ 400
// 300 —
///
50 200
-
100
0 Ta 0 Ta
—40 0 40 80 (°C) -40 0 40 80 (°C)
Io—VoH CMOSR port IiL-VIN CMOSRport
lon L
Vop=4.5V WA Ypp=5.5V
WA PN | [Ta=2sC BA) Ta=25°C
~400 —800 f=]
\\
=300 - 600 \
- 200 \ - 400
—~ 100 \\ —200 \
0 Von ] ViN
2 4 6 (V) 2 4 6 (V)
| Io.- VoL R port loL-VoL P1, P2 port,
oL oL
(mA)| Yop=4.5V (mA) Vpp=4.5V
Ta=25°C Ta=25C
8 Y 40
/ -~
6 7 30 //
o/ ol
N, pd
16 /’
0 VoL 0 VoL
0.4 0.8 1.2(V) 0.4 0.8 1.2(V)
: Inp—-Vnn | Inn-fe
I )
My = osee A Vop=5.5V
(A Py = 25°C (mA) e 250
4 4
3 3
/
fe=dMliz
9 c=4 7 2 /
1 1 //
fe=400K 1z L]
0 —r | Vo 0 fe
3 5 7 (V) 0.1 0.4 1 4 10(MHz)
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TOSHIBA

TMP47C460A/960A

INPUT/QUTPUT CIRCUITRIES
(1) Control pins

Input /Qutput circuitries of the 47C460A contral pins are similar to that of the 47C400A.

(2) /O ports

I/Q ports are shpown below any one of the circuitries can be chosen by a code (IA-IC) as a mask

option.
Port [I{e] INPUT / QUTPUT CIRCUITRY and CODE REMARKS
1A B IC
Pull-up / Pull-down
vDD resistor
K0 Input :] MR, E] Rin
Rin Ry = 70KQ {typ.)
R R = 1KQ (typ.)
VDD
Push-pull output
” [>o M Initial “Low”
nitia ow
p3 Output Ll
-
Sink open drain
cutput
P1 4[>O———-——| . . P
P2 Qutput Initial “Hi-Z"
High current
loL = 20mA (typ.)
Sink open drain
R4
output
RS Ie] [: ] Initial "Hi-2"
R6 R
R7 <
< R = 1K {typ.)
Sink open drain
output
28 —>o—] Initial “Hi-Z"
R9 o R .
@ Hysteresis input
R = 1KQ {typ.)
VDD
RA ﬂ% Push-pull output
. ush-pull cutpu
R O o Ll D Initial “High"
I/ nitia igh
RC ~ 9
RD R
1 R = 1KQ (typ.)
~J
260290
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TOSHIBA

TMP47C460A/960A

CMOS 4-BIT MICROCONTROLLER

TMP47C960AE

The 47C960A, which is equipped with an EPROM as program memory, is a piggyback type evaiuator chip used
for development and operational confirmation of the 47C460A application systems (programs).
The 47C960A is pin compatible with the 47C460A which are mask-programed ROM devices. The 47C360A can
be used as evaluator chip for 4746 (TLCS-47 NMOS series).

PIN ASSIGNMENT

5DICe4 RDO > [ 1 64 [ <— vDD
(TOP VIEW) RD1 >0 2 63 0 == RC3
R40 ==>=10 3 62 ] > RC2
R4l == 0 4 61 [0 == RC1
R42 -0 5 60 0 == RCO
R43 -==0 6 59 [1 <= R92 (SCK)
R50 -0 7 58 [1 <> R91(50)
R51 - 8 57 § <> R9Q (SI)
R52 ->0 9 56 [] -> R83(T1)
R53 > [ 10 55 [1 <> R82(INT!)
R60 = 11 54 [J <> R81(T2}
R61 [ 12 53 p == R80 (INT2)
s AnQ e ve @ 2= KO
- —
R70 == [ 15 Ve Ve @D 50 ) «— XiN
R71 <> 016 (3) A7 VCC (26) 49 [ <— RESET
R72 > [ 17 A6 A8 @483<—K03
R73 > [ 18 47 D <— K02
RAQ <+E19 AS A9 %453«—»«)1
RAT =[] 20 45 [J =<— K00
RA2 <+E21 Ad Ail 44 ) <> RB3
RA3 > [] 22 A3 Ot 43 [] =-> RB2
iR @ e a0 @PRTT R
- —
P02 =—1H 25 Al CE ®a0:|~—>P33
0 TlEGw @R
P11 ~—1] 28 10 6 (8370 — p30
Eg <—E§g T 15 @36%—*!’23
13 -— 3s 0 — p22
TEST —> [ 31U 12 14 (18 33 0 — 21
vss —= [132(19 GND 13 (19 33 p—= P20
PIN FUNCTION (Top of the package)
PIN NAME Input / Output FUNCTIONS
A1l ~ AQ Qutput Program memory address output
7~ 10 Input Program memory data input
CE Chip enable signal output
Output
(0)3 Output enable signal output
vCC + 5V (connected with VDD)
[ POWEE SUPPIY |+
GND 0V {connected with V5S)
A.C. CHARACTERISTICS
PARAMETER SYMBOL CONDITIONS Min. | Typ. | Max. | UNIT
A . - -—
ddress Delay Time tAD Vs = OV, Vop = 4.5106.0V 150 ns
Data Setup Time tg C_ = 100pF 150 - _ ns
Topr= -301070°C
Data Hold Time Ty 50 - - ns
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TOSHIBA : TMP47C460A/960A

NOTES FOR USE

(1) Program memory
The program area is asshown in Figure 1.

64K

00004

Don’t use
1000

Program
”:E;O Data conversion

: |

1FFF table

Figure 1. Program area

(2) When the 47C960A is used as the 4746 system evaluator chip, caution is required concerning the
following points,

> The memory hold function cannot be supported.

2 Use with the VDD and HOLD pins connected.

3 The following electrical characteristics differ:
a. Inputhigh voltages (ViH1, VIH2)
b. Inputlow voltages (VIL1, VIL2)
¢. Powersupply current

(3} /O ports
Input/Qutput circuitries of I/0 ports in the 47C960A are similar to the code I1A of the 47C460A.
When this chip is used as evaluator with other VO code, it is nacessary to provide the external
resistors,

70KQ
i KO port
{a) Code:IB

Figure 2. 1/0 code and external circuitry
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