TOSHIBA TMP4746

NMOS 4-BIT MICROCONTROLLER
TMP4746N

The 4746 is a high speed and high performance 4-bit single chip microcomputer based on the TLCS-47 NMOS
series with expansion input and output ports. TMP47C960AE in the CMOS series can be used as piggyback.

PART No. ROM RAM PACKAGE
TMP4746N 4096 x 8-bit 256 x 4-bit SDIP64
FEATURES
#4-bitsingle chip microcomputer
#Instruction execution time : 1.9us (at 4.2MHz) SDIP64

490 basic instructions

#Table look-up instructions

@ 5-bit to 8-bit data conversion instruction
®Subroutine nesting : 15 levels max.

#6interruptsources (External : 2, Internal : 4) e
All sources have independent latches each, and multiple Toe oA
interrupt control is available. g //WW‘

*1/0 port (57 pins) - ,@ﬁ“

e Input 1ponrt 4 pins S f’> /T/ﬁwm !
¢ Output 4ports 16 pins I\S‘ﬁwﬁl
e |/O 10 ports 37 pins

< Interval Timer
®Two 12-bit Timer/Counters
Timer, event counter, and pulse width measurement mode
#Serial Interface with 4-bit buffer
External/internal clock, and leading/trailing edge shift
mode
@ High current outputs
LED direct drive capability (typ.20mA x 8bits)
+Memory holding function
Battery back-up
#Real Time Emulator : BMA4721A + BM4724A

TMP4746N
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TOSHIBA TMP4746
PIN ASSIGNMENT (TOP VIEW) grpo <= 1 /" 6 h=~—voo
RD1 <> 02 633*’RC3
RA0 <> (3 62 ) <> RC2
SDip6a R4t <= (a4 61 D <> RCi
R42 <> ({5 60 P > RCO __
Ra3 <> (6 59 P == R92(5CK)
RSO == (7 58 D == R91(50)
RSt <> 08 57 P > R90(SI)
Rs2 => (]9 56 P <> R83(T1
RS3 <> [} 10 55 P <> R82(iNT1)
R60 0% 11 54 [} <> R81(T2)
R61 <> (12 53 [ <> RB8O(iNT2)
R62 <> 013 52 f <— VHH
R63 <> [ 14 51 g —= xouTt
R70 <> [ 15 S0 [ =— XIN
R71 <> 016 49 [ <— RESET
R72 <> [ 17 48 0 ~— ko3
R73 <> 018 47 [ =-— K02
RAO = 1] 19 46 D -— K01
RA1 == [ 20 45 J -— K00
RA2 == (21 44 [ - RB3
RA3 =[] 22 43 [ = RB2
Po0 ~—0 23 42 [J = RB1
POt ~— (] 24 41 0 = RBO
P02 <— 025 40 J— P33
P03 <— [ 26 39 §— P32
P10 <— (27 38 J— P31
P11 <«— 028 37 §— P30
P12 =029 36 0— P23
P13 =— (30 35 0—= p22
TEST — 0 31 34 J— P21
vss —= (] 32 33 0— P20
17O port Qutput port
BLOCK DIAGRAM
RA3 RB3 RC3 RD1 P33 P03
‘ i ] 5 5 1
RAG RBO RCO RDO P30 POO
Power supply
for RAM VHK 43
Pover [von |, [xa] [re] [xc] [o] (73] [#0]
supply | VSS 4=
(
K03 ﬁ T I 1 I
- IFZL/!XSJG “ [ Accumulator HR l LR Data Memory PC
RAM Address bulfer (RAM)
Program Memory
STACK SPw OM)
ER l EIF a1 [ve2 | oc Data Table
Resetinput RESET 1T—> s ¢ | interrupt Controller
stem Controlier
Test pin Test T Y T T T T
Timing Generator Interval 12-bit Timer/ a-bit R
(o] 4 Counter
(D{:‘,snwmg o] Clock Generator Timer ] (2ch) Serarl .meﬁ:ce
[ )
[re ] [&s ] [xe] L7 ] L] [r2][71] [xo]
l L
R73 R63 RS53 RA43 R83(TH) R92(3CK) P23 P13 K03
| v i h R82GNTT) R91(SO) ! ! !
R70 R60 RSO R4Q R81(T2) RI0(SI) P20 P10 K00
RBO(INT2) High current nput port
110 port 11O PORT 1/0 port output port
TIC mput (Serial port)
interrupt input
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TOSHIBA TMP4746

PIN FUNCTION

PIN NAME InpuYOutput FUNCTIONS
K03 - K00 Input 4-bit input port
P03 - POO Output 4-bit output port with latch
Pi3-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 Output 4-bit output port with fatch
R43 - R40 4-bit /O port with latch.
RS53-R50 When used as input port, the fatch must be set to 17,
1{e]
R63 - R60 Every bit data is possible to be set, cleared and tested by the bit manipulation of
R73- R70 the L-register indirect addressing.
RA3-RAO
RB3 - RBO 4-bit /0 port with latch (RD port has only 2-bit).
110
RC3 - RCO When used as input port, the latch must be set to “1”.
RD1-RDO
Ti 1C ter 1 ext 1 t
JRes@ . a-bitOportwithlatch. | indaiiotihibubihatii o I
R82 (INTT) When used as input port, external | Externalinterruptiinput
........... RSSUU 1O (Input) ) ) ) ) ]
R81(T2) interrupt input pin, or timer/counter input Timer/Counter 2 external input
............................ pin, the latch must be set to “1”. B T PO DS UROIN
R8O (iNT2) External interrupt 2 input
R92 (5CK. i
..... 920CK) | o) ] 3-bitwo port with latch. Serialdock WO
R91(S0O) 110 (Output) When used as input port or serial port, the | Serial data output
......................................................... latch must be set to 1" e
R9I0 (SH) 170 (Input) Serial data input
XIN Input Resonator connecting pins.
XOuT Output Forinputting external clock, XIN is used and XOUT is opened.
RESET Input Reset signal input
TEST Input Test pin for out-going test. Be opened or fixed to low level.
vDD +5V
VHH | Powersueely | +sv(PowersupplyforRAM)
Vss 0V (GND)
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TOSHIBA TMPA746

OPERATIONAL DESCRIPTION

The 4746 functions similarly to the 4740 except the expanded I/O ports. Refer to the technical data sheets for
the 47C400A, except the expanded I/0 ports and the memory holding function explained below. (The 4746,
however does not have a built-in hold function.)

1. 1/0 PORTS
The 4746 has 15 ports (57 pins). The ports PO, P3, RA, R3, RC and RD address to the 4740 are explained as
follows :
(1) Ports PO (P03 -P00) and P3 (P33 -P30)
The 4-bit output port with latch. The latch isinitialized to “0” during reset.
When an input instruction is executed, the latch data are read as the port P3 but the port PO.

Port PO (Port address OP00) Port P3 {Port address OP03/1P03)
3 2 1 0 3 2 1 [
[ P03 P02 PO1 P00 P33 [ P32 I P31 [ P30
IN/TEST/TESTP/SET/CLR
input data
Output data LATCH [>—{]en  outpurdats ————-—[>——{:] PIN
Figure1-1. Port PO Figure1-2. Port P3

(2) PortsRA (RA3-RAQ), RB(RB3-RBO), RC(RC3-RCO), RD(RD1, RDO)
The 4-bit I/O ports with latch (port RD has only 2-bit). The latch isinitialized to “1” during reset.
When used asinput port, the latch must be setto “1”. The 4746 has no RD2 and RD3 pins. However,
when an input instruction is executed, the data “1” are read as RD2 and RD3.

Port R+ (Port address OPQ* /IPQ#) Port RD (Port address OPOD/IPQOD)
3 2 1 0 2 1 0
L Rx«3 l Rx2 I Rt R0 r RD1 | RDO

*; An, By, Cy
IN/TEST/TESTP

Input data

Output data

Figure1-3. Ports RA through RD
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TMP4746

TOSHIBA
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TOSHIBA TMP4746

2. 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 VDD is cut off. The following procedure is used for memory holding operation.
@) RESET pinissetto “low" level before VDD drops below the minimum operating voltage.
@  Evenif VDDis cut off, RESET pinisset to “low” level and VHH is kept at a voltage higher
than the minimum holding voltage.
@  When the system returns to normal operation made from memory holding operation
mode, after VHH and then VDD are confirmed to be at the minimum operating voitage or
higher, RESET pin is set to “high” level (Reset is released).

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

020290
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TOSHIBA TMP4746

ELECTRICAL CHARACTERISTICS

ABSOLUTE MAXIMUM RATINGSJ (Vss =0V)

PARAMETER SYMBOL PINS RATING UNIT

Voo

Supply Voltage -0Sto7 v
Viu

Input Voltage Vin -05t07 v
Vouti | Exceptsink open drain pin -0Sto7

Output Voltage v
Voutz | Sink open drain pin -0.5t0 10

Output Current  (Per 1 pin) lout Ports P, P2 30 mA

Power Dissipation {Tepr=70°C} PD 1000 mw

Sotdering Temperature (time) Taid 260 (10sec) °C

Storage Temperature Tseg -55t0 125 °C

Operating Temperature Topr -30t070 °C

RECOMMENDED OPERATING CONDITIONS (Vss =0V, Topr = -30t070C)

PARAMETER SYMBOL PINS CONDITIONS Min. Max. UNIT
Voo
in the Normal made 45
Supply Voltage v 5.5 v
HH in the Memory 3s
Holding mode .
Vimi Ports R4 to R7 22
Input High Voitage Voo v
Vinz Except ports R4 to R7 3.0
Vit Except port KO 0.8
input Low Voltage 0 Vv
Vi Port KO 1.2
Clock Frequency fc 0.4 4.2 MHz
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TOSHIBA TMPA4746

DAC.CHARACTERISTICS-’ (Vss =0V, Topr = -30t0707TC)

PARAMETER SYMBOL PINS CONDITIONS Min. Typ. Max. [ UNIT
Hysteresis Vitage Vs | Hysteresisinput - 05 — v
] Port KO, RESET, TEST Vpp = Vi = 5.5V, Viy=5.5V - - 20
input Current bA
inz | Opendrainport R Vpp=5.5V, Vin=0.5V - - 20
Input Low Current I Port R with pull-up resistor Vpp = 5.5V, Viy=0.4V - - -2 mA
Output Leak .
Corb e2xage lo | All the open drain port Vpo = 5.5V, Vour = 0.5V - - 20 | pA
R All th t with pull-
Output High Voltage | Vou | resistar— — o pull-up Vpp = 4.5V, loy = ~ 200pA 24 | - ~
s
Qutput Low voltage Vou Except XOUT and portsP1,P2 |Vpp=4.5V, Ig, = 1.6mA - - 0.4
Output Low Current fou Ports P1, P2 Vpp = 4.5V, Vo= 1.0V - 20 - mA
Supply Current lpp +
Vop = Vuu =5.5V - 13
(in the Normal mode) fn oD HH 5 80 s
mA

Supply Current
{in the memory [ Vpp = Vss, Vun = 3.5V - S 10
holding mode)

Note 1. Typ. values show those at Top, =25°C, Vpp = Vi = 5V.
Note 2. Input Current liny: The current through resistor is not included, when the pull-up/pull-
down resistor is contained.

020290
6-20

This Material Copyrighted By Its Respective Manufacturer



TOSHIBA TMPA4746

’i‘ C.CHARACTERISTICS | (Vss =0V, Vpp = Vin = 4.5t0 5.5V, Tog = -~ 30 to 70°C)

PARAMETER SYMBOL CONDITIONS Min. Typ. Max. | UNIT
tnstruction Cycie Time tey 19 - 20 HS
High level Clock pulse Width twen

For external clock operation 80 - - ns
Low level Clock pulse Width twee
Shift Data Hold Time tsoH 0.5ty - 300 - - ns

Note. Shift Data Hold Time :

External circuit for SCK pin and SO pin Serial port (completion of transmission)
vDD
SCK 1.5V
10KQ
tsoH

I o XXX

‘RECOMMENDED OSCILLATING CONDITIONS l(V55=0V, Vpob=VHH=4.5t05.5V, Topr = -30t0707C)

(1) 4MHz XIN XQuT
Ceramic Resonator
CSA 4.00MG (MURATA) Cxin = CxouTt = 47pF
KBR -4 .00MS (KYOCERA) Cxin = Cxout = 47pF 4tz
Crystal - Oscillator Cxm Cxour
2048 - 6F 4.0000 (TOYOCOM) Cxin = Cxout = 20pF /J; ]I
(2) 400KHz XIN XOUT
Ceramic Resonator D Rxes
CSA4008 (MURATA) Cxin = CxouTt = 390pF, RxouTt = 2.2KQ
Rxfg = 1MQ 400KHz Rxout

KBR-400B (KYOCERA) CxiN = CxouTt =390pF, Rxout = 2.2KQ

Rxrg = 1MQ Cxw}j; ;; Cxour
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TOSHIBA

TMP4746

TYPICAL CHARACTERISTICS

R-Ta KO PORT R R-Ta RESET PIN
5 kQ
(kQ) (kQ)
100 /,’ 400
= 300 .
7 /
S0 = 200 s sv
Voo = 5.5V Vop = 5.
100
- 40 0 40 80(°C) Ta - 40 0 40 80(°C) Ta
- PORT with pull-up Tr.
lon lou = Vo R PORT with pull-up Tr. I In-Vin ~ R PO ﬁlw_ pull-up Tr
(pA) (1A)
-800 _800 \\\
— "
\ ~ N
-600 ~C 600 <
-400 \\
-400 Voo = 4.5V A\ Vop =5.5V
AN Ta=25°C 200 AN Ta=25C
-200 <
0 2 a 6(V) Vou 0 2 4 6 (V) Vin
o lo.-VoL R PORT ot lo.-VoL P1, P2 PORT
(mA) (mA)
8 // 40
6 L 30
) 20 Voo = 4.5V
Vpp=4.5V oo=4.
’/ Ta225%C Ta=25°C
2 4 10 L
L %
0 0.4 0.8 1.2(V) VoL 0 04 08 1.2(V) Vou
- 1 Iyn = fc
s too - Yoo 10D 4 IHK DD * 'HH
(mA) (mA)
80 8
AR oy
70 Ta< 25°C 70 Vos = 5.5V
Ta=25C
60
60 a 5 6 V) Vop 0.1 04 ” 4 10 (MHz) fe
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TOSHIBA TMP4746

INPUT/OUTPUT CIRCUITRY
(1) Control pins
The input/output circuitries of the 4746 control pins are similar to that of the 4720/40.
(2) /O ports
The input /output circuitries of the 4746 1/0 ports are shown below, any one of the circuitries can be
chosen by a code (KA-KC) as a mask option.

Port [l{e} INPUT/QUTPUT CIRCUITRY and CODE REMARKS
KA K8 KC
Pull-up/Pull-down
VDD R resistor
KO | Input QM Rin Ry = 100K (typ.)
R R = 1K (typ.)
IN
Sink open drain
VoD output
PO Ry Initial “Low"”
{fle} Puil-up resistor
P3 __{>o_| Ry = 5KQ {typ.)
Sink open drain
output
P1 p_u_ .
Output —_Do—i Initial “Hi-z
P2 High current

loL = 20mA (typ.)

R4 —D Sink open drain
RS [>°‘_l output

1o Initial “Hi-z"”

R6 =R
R = 1KQ (typ.
R7 < (typ.)
Sink open drain
output
R8 P ey .
Vo -——{>O—| R Initial “Hi-z
RO Hysteresis input
ﬂ R = 1KQ (typ.)
VDD Sink open drain
RA Ri output
R8 Initial “High"
RC 110 —>o—] Pull-up resistor
R, =5KQ(typ.)
RD R R =1KQ(typ.)
<1
~J
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