TOSHIBA TMP47C337A/937A

CMOS 4-BIT MICROCONTROLLER
TMP47C337AN

The 47C337Ais based on the TLCS-47 CMQOS series. The 47C337A has On-screen display (OSD) circuit to display
bar which indicate channe! or volume on TV screen, A/D converter input, D/A converter output which is
suitable for application to the digital tuning system such as TV.

PART No. ROM RAM PACKAGE PIGGY BACK (adaptor socket)

TMPA7C337AN 3072 x 8-bit 192 x 4-bit SDIP30 TMP47C937AE (BM1103)

FEATURES
#*4-bitsingle chip microcomputer ‘ $OIPI0
®Instruction execution time . 1.9us {(at 4.2MHz)
€89 basicinstructions.
Table look-up instructions
#Subroutine nesting : 15 levels max.
#5 interrupt sources (External : 2, Internal : 3)
Al sources have independent latches, and multiple
interrupt controi is available.
+1/0 port (24 pins) m ‘ﬁﬂ
e Input 2 ports 5 pins gmn'
e /O 5 ports 19 pins
& interval Timer
*Two 12-bit Timer/Counter TMPATCIZTAN
Timer, event counter, and pulse width measurement
mode
4 On-screen display circuit (bar display) SpiC4?
¢ Variable display position : horizontal / vertical 256 steps
each

s display barlength : vertical 256 steps
¢ 2display bar width
¢ 3 colors
#3-bit A/D converter input.
Auto frequency control signal {S-shaped curve) detection
4 Pulse width modulation outputs
¢ 14-bitresolution 1 channel
e B-bitresolution 1channel
#High current outputs
LED direct drive capability (typ. 10mA x 4bit)
+Hold function
Battery / Capacitor back-up
#Real Time Emulator : BM47C337A

TMP47C937AE
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PIN ASSIGNMENT (TOP VIEW)

BLOCK DIAGRAM
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FLAG I Accumulator HR LR Data Memory PC
ALU
¢ 11 l > lG T RAM address buiffer (RAM) :] [:
4 ] I STACK |SPW
Hold nput  AOLD — ) 1l l—) 1c1]1c2[ pc |[program
TFoy ] t
(Sense input) (KEO) olo cantrolier EIR I £Fl Memory (ROMY}
T
Resetinput  RESE System controller interrupt controller
Testpin TEST —1 > * ‘} & *
. Timming Generatos . ‘ 1o o DiA J
—t nterva -bi n-screen
Qsc XIN Clock Generator b convartor R
connecting ((XOUT Timer Timer/Counter display arcun (PWM)
pin n
{2 output Decode!
T~ A FJ T~
o 1e]  [m] ] o]
comparator
N LU N L LU
R73{VD} R63 RB3(TH) RS3{05C2) R4Z (DOUTO) K03
R72 | R82(INT1) R52(05C1) RA1 (PWNT) §
R73 R6D Re1(T2) RS1 {HD) RA0 (PWAID) X00
R70 {CIN} R8O (INT2) RSO (DOUTI)
WO poant WO part 11O Past 1Q port . 170 part Input port
(/\/D converter mput) 1/C input 05D VO and OSC ( OSD nutput
QSD input Interrupt input ( connecting pin ) PWM output
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PIN FUNCTION

PIN NAME Input/Qutput FUNCTIONS
K03-K00 Input 4-bit input port
R42 (DOUTO) 3-bit VO port with latch. 03D output
R4 (PWMT) 110 (Output) When used as input port, D/A converter | g bit D/A converter output
................ OUtpUt p|n and OSD Oulput pin' the Iat(h
R40 (PWMOQ) must he set to™1". 14-bit D/A converter output
RS3 (0SC2) 170 (Qutput) )
""""""""""""""""""""""""""""""" 4-bit VO port with latch. Resonator connecting pin for 0SD
R52 (0SC1) 1O (Input) When used as input port, resonator
......... ] annectting pin, hOMZORLl sync signal |
AR volmew . input pin and OSD output pin, the latch | Horizental syncsignalinput
RSO (DOUTH) VO (Output) must be setto *17. 05D output
4-bi ith latch.
R63-RE0 Vo bit /0 portvylth atc o
When used as input port, the latch must be setto "1”,
R73(VD} 1Q (Input) Vertical sync signal input
............................................................ 4-bit 110 port with latch.
R72 when used as input port, A/D converter
""""""""""""""" Vo input pin and vertical sync signal input
AT I pin thelatchmustbesetto 1",
R70 (CIN} O (Input) 3-bit A/D converter input
R83 (T1) Timer/Counter 1 input
........................... 4-bit 11O port with fatch.
R82 (INT1) when used as input port, external | External interrupt 1input
............ 10 (Input) interrupt and tjmer / counter input pin,
R81 (T2} the latch must be sel to " 1" Timer/Counter 2 input
R80 (INT2) External interrupt 2 input
Resonator connecting pin.
XIN uT | tput \ .
» X0 nput, Outpu For inputting external clock, XIN is used and XOUT is opened.
RESET Input Reset signal input.
HOLD (KED) Input (Input) Hold request/release signal input Sense input
TEST Input Test pin for out-going test. Be opened or fixed to low level.
vBGD + 5V
e POWerSUpply B TR S
VSS OV (GND)
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OPERATIONAL DESCRIPTION

Concerning the 47C337A, the configuration and functions of hardwares are described.

As the description is provided with priority on those parts differing from the 47C200A, the technical data
sheets for the 47C200A shall also be referred to.

Note :

The 47C337A has no serial port, differing from the 47C200A.

1. SYSTEM CONFIGURATION
Internal CPU function

The 47C337A issimilar to the 47C200A except ROM and RAM capacity.
Peripheral Hardware function

/O Port

Interval Timer

Timer /counter

A /D converterinput

D/ A converter (Pulse width Modulation joutput

On-screen display (OSD) circuit

This section describes the function (1), the function @ to ® and ROM, RAM capacity which are

changed from the 47C200A.

(1

(2)

D
)
3
@
)
®

2. INTERNAL CPU FUNCTION 000y,
: program
2.1 PROGRAM MEMORY (ROM) 5
The 47C337A has 3072 x 8bits (address 000-8FFyy) of ; (fixed data)
program memory (mask ROM). BFFy
The table look-up instructions ([LDH A, @DC +], [LDL A Figure 2-3. Program Memory
@DC]) store into the accumulator fixed data of program
memary (address 000-BFF). Address
The instruction [QOUTB @HL] cannot be used. 09“
OF, Zero page
2.2 DATA MEMORY (RAM) oy |
Data memory contained 192 x 4bit (address 00-7Fy, CO- Data area
FFy) capacity. i
There isno physical RAM in address 80-BFy. ;g:
Therefore, when address 80-BFy are accessed on a :
program, RAM equivalent to address CO-FFy is accessed. BFy —
The relationship between RAM capacity and address is C?H . Special
shown in Figure2-2. ‘ fl;ﬁ;:é%” .
3. PERIPHERAL HARDWARE FUNCTION . e
3.1 /CPort Figure 2-2. Data Memory Capacity and
The 47C337A has 7 I/O Ports (24 Pins) each as follows. Address Assignment
@ KO port 4-bitinput
2 R4port , 3-bitinput/output (R42 pinis shared by OSD output. R41, R42 pins is shared by D/A
converter output)
¥ RS5port 4-bit input/output (R53, RS2 pins is shared by Resonator connecting pin for OSD
R5%, R50 pinsisshared by /O pin for OSD.)
4 RO port ; 4-bit input/output
% R7 port ; A-bitinput/output (R73 pinisshared by input pin for OSD, R70 pins is shared by A/D
converter input.)
& R8port 4-bit input/output (shared by external interruptinput and timer/counter input)
7, KE port ; 1-bitsense input (shared by hold request/release signal input)

This section describes ports of @, @, & which are changed from the 47C200A.
The 47C337A has no P1, P2 and RO, therefore 5-bit to 8-bit data conversion instruction[QUTB @HL]can

not

use.
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TOSHIBA TMP47C337A/937A

(1) R4 (R42-R40), (R53-R50) port
R4 is 3-bit, R5is 4-bit1/ 0O port with latch. When used as input port, following control input / output,
the latch must be setto “1”. The latch is initialized to “1" during reset.
R42 and R50 terminal is shared with the OSD output. When used as OSD output, enable OSD and
select DOUTQ/DOUT? by command register (QGPOC).
R53, R52 (0SC2, 0SC1) terminal is shared with resonator connecting pin. when used as resonator
connecting pin, enable OSD.
R51 terminal is shared with HD (horizontal sync signal) input. HD is read when an input instruction is
executed.
R41, R40 terminal is shared with PWM (pulse width modulation) output.
“1" is read when an in put instruction is executed for R52/R53 during OSD is enable and for R42/R50
during DOUTO/DQUT1 is selected.
Note that R43 pin does not exist actually but “1" read when an input instruction is executed.

R4 Port (Port address OP0O4/IP04) R5 Port  (Port address OPOS/IP0S)
3 2 1 0 3 2 1 0
R42 R71 R70 R53 RS2 RS51 RS0
(DOUTO) {(PWMT) (PWMO) (05C2) (osci) (HD) (DOUTI)
v
. 1 < QsC
input data ﬁT 4
output data —» !l LATCH lr {> D R53({0SC2)
!
| [ S—
input data j—‘
output data ! LATCH l ‘ {> ‘ D R52{05C1)
OSD ENABLE
<
[ o
input data j—l
output data —» | LATCH I . l[> RESIGE)!
HD
]
input data l ﬁ—‘ j
output data LATCH | . R50 (DOUT1)
P I—I‘D"—j} ] a2 (pouTo)
0OSD output
DOUT ENABLE { l
e
[ I
input data
CLateH |
e D
PWMT~PWNO —>

SET/CLR IN/ TEST/TESTP

Figure 3-1. R4, R5 port
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(2) R7(R73-R70) Port
4-bit /0 port with latch. When used as input port, the latch must be setto “17.
The latch isinitialized to " 1" during reset.
R73 terminal is shared with VD {vertical sync signal) input. VD is read when an input instruction is
executed during OSD enabled. When used as VD input, the latch must be set to “1".
R70 terminal is shared with the A/D converter input for to detect the AFC {Auto Frequency Control)
signal. When used as A/D converter input, the latch must be set to “1”, and bit 3 of command
register must be set enable. IN input is comparator for input read from bit 0 of IP07 and uses the
programable 3-bit D/A converter output as the reference voltage.

port R7 (Port address OPQ7/iP07)

3 2 1 0

R73 R72 R71 R70

(VD) {CIN)

input select reference voltage
VD
IN/TEST/TESTP IN/TEST/ TESTP
‘ SET{CLR - SET/CLR
input data .
input data 4-*—{]—

oulput data LATCH | : D—A-Dan(vﬁ) outputdata —, —{>—<—{:] R70{CIN)

Figure 3-2. PORT RY

3.2 3-bit A/D converter (comparator) input
Comparator input consists of a comparator and a 3-bit D/A converter. AFC input voltage can be detected
in 8 steps by sensing bit 0 of IPO7 while changing the reference voltage (D/A converter output voltage)
with the command register (OP12).
R70 pin is also used for comparator input. The comparator is initialized to disable. The latch should be set
to “1” when pin R70 is used for comparator input.

Figure 3-3 shows the configuration of comparator circuit.

Digital input
Analog input
CiN D 9P — Comparator
.l 3-bitD/A
Converter Reference Input
selector
/\ Voltage
QP12 IPG7
[EDA{ SREF J R7 INPUT PORT
L 1 - 1 1 1
3 2 1 0 3 2 1 0

Figure 3-3. Comparator input circuit
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The reference voltage of the comparator is set using the lower 3 bits of the command register (OP12)
Table 3-2 shows the reference voltage at Vpp =5 V.

Comparator input control command register (port address OP12)

3 2 1 0

[ EDA . SREF . (Initial value Oxxx) SREF Reference

— voltage

2:1:0 [V}

input control 1 —

Comparater input contro 0 00| o6

0 : R70digital input 0 0 1 1.25
1 : CIN comparator input Al 187

— 0 11 2.50

Setup value of reference voltage ! 10 0 3.12
> Vpgr=VppXx (n+1)/8[V] LI 375
(n=0to7) A0 83T

L 111 5.00

Figure 3-4. Command register Table 3-2. Reference Voltage

D/A converter (Puise Width Modulation) output
The 47C237A has two D/A converter (PWM) output channels. PWM output can easily be obtained by
connecting an external low pass filter.
PWM output is from the R40 (PWMDO) , R41 (PWM1) pins. R40 (PWMD) , R41 (PWMT) pins are used for
PWM output, the corresponding R40, R41 output latch is set to “1.” The R40, R41 output latch is
initiatized to "1".
PWM output is controlled by the buffer selector (OP17) and the data transfer buffer (OP18). PWM data
written to the data transfer buffer can be sent to the PWM data latch by writing “Cr" to the buffer
selector to switch to PWM output. PWM data transferred to the PWM data latch remain intact untjl
overwritten.
Resetting and holding clear the buffer seiector, data transfer buffer and PWM data latch to "0" (PWM
cutputis "1" level).

W
L8]

3.3.1 Circuit configuration
Figure 3-5 shows the pulse width modutation circuit.

3.3.2 PWM output wave

(1) PWMD output

PWMO is a PWM output controlled by 14 bit data.

The basic period of the PWMU is Tag = 215/fc. The higher 8 bits of 14 bit data are used to control the
pulse width of the pulse output with the period of Ts =Twm/64, which is the sub-period of the PWMO.
When the 8 bit data are decimal n{0 = n = 255), this pulse width becomes n xto, where to = 2/f¢.

The lower 6 bits of 14 bit data are used to contral the generation of an additional to wide pulse in
each Ts period. When the 6 bit data are decimal m(0=- m= 63}, the additional pulse is generated in
each of m periods out of 64 periods contained in a Ty period. The relationship between the 6 bit
data and the position of Ts period where the additional pulse is generated is shown in Table 3-3.

170290
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Bit position of 6 bit data Relative position of Ts where the additional (No. i of Ts is listed)
Bit 0 32
Bit 1 16, 48
Bit2 8, 24, 40, 56
Bit 3 4, 12, 20, 28, 36, 44, 52, 60
Bit 4 2z, 6, 10, 14, 18, 22, 26, 30, :- . 58, 62
BitS5 1. 3, 5 7, 9, i, 13, 15, - , 59, 61, 63

OP17
= IMAGE OF TRANSFER BUFFER 0 . , . 13
L O e/ TTT T TT T T TTT 0T
o e m—— <
oWy | T . 14-BIT BINARY COUNTER
;" o | o )_ l A
[T v OP18
P 2% —IN L o B [
[— ﬁ/m [ ‘ f -
4 b - w . I =~
g ™ Fow r J\ ADDITIONAL
NS S : i A PULSE
o BTN GENERATOR
BN S < ian
[
—_— ~ N \\\\- W —P\ L
5 ¥ (a2} (v‘ :;" { - e
_ . - . ALL"0 !
P r = < S ‘
L < Q V]
@b -4 .4
{\ — [ o bt
—l- e S
~ - <
2 Vo F R = ‘L/ o
——— o F o« -8 « [—
— - e o FIF
=
© r o Match >
— ) a
~F " (::}-—— -- T signal | _
3 L /’/ riR Q P pWMO
m - L
-t - | =
‘F-—T\\‘~ o}
el I < o T W :‘)
N e o -
‘  OaT® 5 - =2 N
— o~ : T < _[\ <D /l_‘ w
»__6_( . J‘ « - o z
—_ =%
e a j/ i */ 2% N F/F g
o gg J‘ . - ALL"O" S o
L QU o .
— ™~ w g» oo
. hs S N
, ~ [ Match signa RG - PWEAT
" %\‘\
W
Gy Transfer request
Figure 3-5. Pulse width modulation circuit
(2) PWM1

PWMT is a PWM output controlled by 6 bit data. The 6 period of them is Ty = 27/fc, When the 6 bit
dataare decimal k (0 <k <63), the pulse width becomes k x to.
The waveform is also iffustrated in Figure 3-6.

240290
5-247



TOSHIBA TMP47C337A/937A

Tm=64Ts
Ts) Ts (1) Ts(63)
nxto
PWMO
VI A S |
Pulse width=nx to Pulse width
=(n+1} xto to
T | |
|
PWM1

—
I*’{ Pulse width =k x to

Figure 3-6. PWM Cutput Waveform

3.3.3 Control of PWM circuit {data transfer)
PWM output is controlied by writing the output data to the data transfer buffer (OP18). The output data
are written in sections using the buffer selector (OP17). In the data transfer buffer, the respective
sections of data are assigned buffer numbers and written as indicated in Table 3-4.

@ The buffer number of the buffer to which the data are to be written is written to the buffer selecter
(OP17).

@ The corresponding PWM data are written to the selected buffer.

& The output data are written to the transfer buffer by repeating the operations in items (U and @
above.

@) When writing is completed, "Cq" is written to the buffer selector (OP17).

While the output data are being written to the transfer buffer, the previous PWM data are being
output.

When “Cy" is written to the buffer selector, the output data are sent to the PWM data latch and PWM
outputisenabled.

The time from when “Cn” is written to the buffer selector until PWMO output is enabled is 215/fc (8192ps
at 4 MHz) maximum, PWM1 outputis enabled is 29/fc (128ps at 4 MHz) maximum.

Buffer Number Correspondence to bit Mode PWM Output
{OP17) (OP18)
2 Bit of PWM Q transfer buffer 9 - 6 Write Preceding dala
3 |BitofPWM Otransferbuffer 13 - 10 | Write | Precedingdata
4 Bit of PWM O transfer buffer 3 - 0 Wrile Preceding data
. Bitof PWMOransfer buffer 5 - 4 1 Write ) Precedingdata |
6 - B.ilofPWM“i‘l‘n"aﬁlsfer buffer 3 -0 Write ' Preceding data
7 Bitof PWM 1 transfer buffer 5 - 4 Write Preceding data
C None Transfer Present data

Table 3-4. The bit and buffer number of data transfer buffer
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3.4 On-screen display (OSD) circuit
The TMP47C337A contains an on-screen display circuit to indicate the channel number and present
volume level on a TV screen bar display. The bar display's horizontal and vertical position and its vertical
length are changed in accordance with the values stored in the data register.

3.4.1 Circuit Configuration

Y X |

Vertical Data register 1 Vertical Dataregister 2 0SD control

HD | { Vertical preset counter —¢

¥ Display Display
. osition output
0sC D—’ 0sC. Horizontal preset counter postt vtpu

oo decoder control
05C2 D_) arcuit } l/\[ _"D DOUTI

Horizontal Data register

4

Figure 3-7. On-screen dispay circuit

3.4.2 Controlling the on-screen display

The on-screen displays are contrelied by means of the command registers OPOC and OPOD, the
horizontal data register, vertical data register 1, vertical data register 2, and data transfer buffers OPGA
and OPOB.

The bar display's position and length are changed
by the values data stored in these registers. The 8
bits of data are synchronized with vertical sync
signals and are then transferred to each data
register by the selection of the data register to be
set through the use of OPOD and the writing of the
upper four data bits into OPQB and the lower four
data bitsinto OPQA. EOSD l 050 control ]
Display of bar width, selection of OSD output and
enabling or inhibiting of the display are performed
by OPOC. 1: 0OSDenable

Q5D control command register
(Port address : OPOC) {Initial value 0000)
3 2 i 0

I EQSD I WIDTH I EDOUT? [ EDOUTO

0. 0OSDdisable

WIDTH [ Selection of display bar-width ]

Data register selector 0: 23x10%/fosc [psec]
(Port address : OPOD)  ({Initial value 00*+) 1: 29% 105/ fosc Insec
3 2 1 0 L
l SHVR f : EDQUT1 I Selection of R50 pin function ]
SHVR ‘ Selection of dataregister 0: digital VO (RS0)

1: OSDoutput (DOUTY)
00: Horizontal data register L

01: Vertical dataregister 1 EDOUTO [ Selection of R42 pin function I
10 Vertical data register 2 0: digital VO (R42)
H1 o inhibition 1: 0SD output (DOUTO)

Figure 3-8. Control command register
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(1)

(2)

Controlling OSD output
0QSDis output to the DOUT1 and DOUTO pins, each of which can be independently enabled.
The bar display is enabled by the setting of EDOUT1 and EDOUTO at EOSD = 1. If these pins are not
used for OSD output, clearing EDOUT1 and EDOUTO makes them ordinary /O pins. The two types of
display bar width in the horizontal direction are selected through the use of WIDTH.

Specifying the dispiay's horizontal start position
The display's horizontal position is determined by values stored in the horizontal data register. The
display's start position after reset is at the TV screen’s left edge.
Use the following equation to derive the display’s horizontal start position (HS).

HS = TOSC(HSR+ 1)

Note. Topsc. one OSD clock pulse cycle
HSR :valuestoredin horizontal data register

Specifying the dispiay's vertical start position
The disiplay's vertical start position is determined by values that are stored in the vertical data
register1. The display's start position after reset is at the TV screen’s top edge. The display's start
pasition is moved in 256 steps from top to bottom of the TV screen through the incrementation of
values stored in the vertical data register 1.Use the following equation to derive the display's vertical
start position (VS).

VS = 2THD (VSR + 1)

Note. Tup:one vertical syncsignal cycle
VSR :value stored in vertical data register 1

Specifying vertical display bar length
Bar length is determined by values stored in the vertical data register 2.
The display bar length 1s increased in 256 steps from the top of the screen through the
incrementation of values stored in vertical data register 2. Use the following equation to derive
the display bariength (VL).
VL = THD (VLR = 0)
VL = 2THD x VLR (VLR = 1)

Where,

Note. VL = THD (VLR =0) VL = 2THD x VLR (VIR> =1) THD = one vertical syncsignal cycle
VLR = valuestored in vertical data register 2

) WIDTH vD
f— —
TV DISPLAY Vs
_ e i3
| S VL
— o ————
]
Figure 3-9.

Note. Because the display pasition is moved by the access of OPOA, the rewrite order is OP0B to
OPOA.
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ELECTRICAL CHARACTERISTICS

ABSOLUTE MAXIMUM RATINGS (Vss =0V)
PARAMETER SYMBOL PINS RATING UNIT
Supply Voitage Voo -03t07 v
Input Voltage Vin -0.3twoVpp+0.3 vV
Vgouti | PortR5, R6, R7, XOUT -0.3toVpp+0.3
Qutput Voltage Vv
VouT: Port R4, R8 ~-03t0 10
lout1 Port R6 10
Output Voltage(Per 1 pin) = mA
loutz | PortR4, R5,R7, R8 32
Output Voltage(Total) ¥ lpur1 | PortR6 40 mA
Power Dissipation[Topr=707C) PD 600 mw
Soidering Temperature(Time) Tad 260 (10sec) °C
Storage Temperature Titg -55t0 125 °C
Operating Temperature Topr -20to 70 °C

RECOMMENDED OPERATING CONDITIONS | (Vss=0QV, Topr= - 20 to 70°C)
PARAMETER SYMBOL PINS CONDITONS Min. Max. UNIT
in the Normal mode 45
Supply Voltage Vop 6.0 v
in the Hold mode 20
Vi | Excepl Hysteresis input Vppx0.7
Vop 2 4.5V
Input High Voltage Vinz Hysteresis Input Vpp x0.75 Voo Vv
Vin3 Vpp<4.5V Vpp % 0.9
Vit Except Hysteresis Input Vppx0.3
Vop Z 4.5V
Input Low Voltage Viiz | Hysteresis Input ] Vpp x 0.25 v
Vi Vpp<4.5V Vppx 0.1
fc XIN, XOUT 0.4 4.2
Clock Frequency MH;
fosc OsC1, OsSC2 2 6

Note. Input Voltage Vigz, Vi3 in the HOLD mode
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TOSHIBA TMP47C337A/937A
D.C.CHARACTERISTICS (V55 =0V, Topr= ~2010 70°C)
PARAMETER SYMBOL PINS CONDITIONS Min. | Typ. | Max. | UNIT
Hysteresis Voltage Vs | Hysteresis input - 07 - \
Port KO, TEST,
N1 | RESET, HOLD Voo = 5.5V,
Input Curreut - - +2 pA
lna | POrts R (Open drain) Vin=5.5V/I0V
) Rint Port KO with pull-up 30 70 150
input Resistance KQ
R | REBET 100 | 220 | as0
QOutput Leak Current Lo QOpen drain output ports Vpp = 5.5V, Voyur=5.5V - - 2 HA
Qutput High Voltage Vou |PortR6 Vpp = 4.5V, gy = - 200pA 2.4 - - v
Output Low Voitage Vou Excepet Port Rb, Xout Vpp=4.5V, lgL= — 1.6mA — - 0.4 v
Outpul Low Current oL Port R6 Vpp = 4.5V, Vg = 1.0V - 10 - mA
I b
SupyCurrenl (In[1€ lDD VDD=5,5V, fc = 4MHz - 3 6 mA
Normal mode)
Suply Current {in the v 5 5\ 0.5 10 A
Hold mode) oo ob = > : H
Note 1. TYP.valuesshow those at Topr=25°C, Vpp =35V.
Note 2. When the KO port has a built-in input resistor, current by resistor is excluded.
Vin =5.3v/0.2V
Note 3. When KO port has a built-in input resistor, current value is that at time of open.

Further, voltage level at R port is valid.

A/D CONVERSION

PARAMETER SYMBOL PINS CONDITIONS Min Typ. Max UNIT
Analog Input Voltage | Vamn CiN Vss - Vbo i
A/D Conversion Error - - - * % LSB

A .C.CHARACTERISTICS (Vss =0V, Vpp=4.5106.0V, Tgpr= - 20 to 70°C}

PARAMETER SYMBOL CONDITIONS Min. Typ. Max UNIT
instruction Cycle Time Loy 1.9 - 20 ps
High level Clock Pulse Width twWiH

For external clock operation 80 - - ns
Low level Clock Pulse Width twel
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TOSHIBA TMP47C337A/937A

RECOMMENDED OSCILLATING CONDITIONS (Vss=0V,Vpp=4.51t06.0V, Topr= -20t0 70T)

(1Y 4MHz
Ceramic Resonator
CSA4.00MG (MURATA) Cxin =Cxout = 30pF
KBR-4.00MS (KYOCERA) Cxin =Cxout = 30pF
Crystal Oscillator
204B-6F 4.0000 Cxin =Cxout = 20pF
(TOYOCOM)
{2} 400KHz
Ceramic Resonator
CSB400B (MURATA) Cxn =CxouT =220pF, RxouT =6.8KQ
KBR-400B (KYQCERA) Cxin =CxouT=100pF, Rxout = 10KQ

XIN XOuT XIN XOouTt

4MHz 400KHz Rxout

Cxin /I ; Cxout Cxin )—Wr }j;cxour
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TMP47C337A/937A

TYPICAL CHARACTERISTICS

R-Ta K0 port
R
(K V=55V
100 //
e <
50
0 Ta
—40 0 40 80 (°C)
Tog—Von CMOSRport
Ton
Vip=4.5V
(pf\) P 18]
Ta=25°C
— 400 N

~ 300

- 200 \

— 100

0 \ Vou

2 4 6 (V)

1oL — YOL R4, R5, R7, R8 port

lot,
(mA)] Von=4.5V
Ta=25°C
8 4
6 //
4 //
5 b—A
0 Vo
0.4 0.8 1.24V)
Ipp—Vpn
Ipp
(mAY Ta=25°C
4
3
fe=4Mliz
9
1
0 Voo
3 5 7 (V)

R-Ta RESET pin
KDy, =55V
400
300
f
200
-
100
0 Ta
—-40 0 40 80 (°C)
: Li—ViN CMOSRport
1.
A} Vippn=5.5V
w Ta=25C
~ 800
\\
—600 \
— 400
—200 \
0 Vin
2 4 6 (V)
: IoL-VoL  R6port
OL
(mA) yl)|):4°.5V
Ta=25°C
40
30
20
—
//
10 //
0 Vo,
0.4 0.8 1.2(V)
: Ipp—fe
DD
(mA)| Yon=5.5V
Ta=25C
4
’ /
2 //
/)
1 7
-
0 le
0.1 04 1 4 10(MHz)
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TOSHIBA TMVIP47C337/937A
INPUT/QUTPUT CIRCUITRY
(1} Control pins
lnput/Output circuitreis of the 47C337A control pins are shown below.
CONTROL PIN I[e] CIRCUITRY REMARKS
0scC. enable-»j:};
Resonator connecting pins
XIN nput W\/ R =1KQ (typ.}
f
XOUT Output R Rg Ry =15MR {typ.)
Ro = 2KQ (lyp)
XIN XOuT
vDD Hysteresis input
o Rin Contained pull-up resistor
ESET Input R Rin = 220KQ (typ.)

R =1KQ (typ)

HOLD (KEQ) Input (Input)

Hysteresis input
(Sence input)

R=1KQ (typ.)

TEST input

JAY

Contained pull-down resistor

Rin Rin =70KQ (typ.)
R =1KQ (typ.)
0sC. enable_p:D)__
Resonator connecting pin for
0oscCi Input ‘\Q/\, osD
f
R Ro R =1KQ {typ)
0sc2 Output Ry =1.5MQ (typ)
o5l 0s5C2 Ro =2KQ {typ.)
Syncsignal input pin
HD R
_____ Input —@—W\,—D Hysteresis input
VD

R=1KQ (typ.}
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TMP47C337/937A

(2) 1/Oport
The input/output circuitries of the 47C337A 1/Q port are shown below, any one of the circuitries can

be chosen by a code (PA-PC) as a mask option.

PORT 11O INPUT/OUTPUT CIRCUITRY and CODE REMARKS

PA P8 PC

Puli-up/Pull-down

vDD resistor
KO Input R
R s 5 R
R Ry =70k (typ))
R=1kQ {typ.)

Rin

Sink open drain

R4 output
126 [: o I
R Initial “Hi-Z"
RS el
~J R=1kQ {typ)
vDD
L Push-pull output
l—l Initial "High"
R6 | 1O {>o —L i
Ll - High drive current
R output
<} iOL = 10mA (typ)

R71-R73

Sink open drain

R70 E]
D - I output
R7 e} éR > I Initial "Hi-2"
g )
™~ P Comparator input
* ~J (R70)
< Vrer
R=1kQ (typ.)
Sink open drain
output
R8 /O H>o—| Initial "Hi-Z"

Hysteresisinput
R= 1tk {typ)
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TMP47C337A/937A

CMOS 4-BIT MICROCONTROLLER

TMP47C937AE

The 47C937A, which is equipped with an EPROM as program memary, is a piggyback type evaluator chip used
for development and operational confirmation of the 47C337A application systems {(programs).

The 47C937A has a 42-pin package and can be made pin compatible with the mask ROM 47C337A by using
the 42-to -30 pin conversion adapter (BM1103). The 47C937A which is equipped with an EPROM written the
program operates like the 47C337A.

PIN ASSIGNMENT (TOP VIEW)

sDIC42

R71 =[] U 42 [ =— VDD
R72 02 (1) vee vee 41 [] > R70(CIN)
R73 (VD 40 1 «— K03
VO =03 Dvee  vee @O
NC. fa 39 [} =— ko2
N.C. gs @ A7 vee 38 [] <— K01
R80(INT2) ==[6 (@) as A8 (25) 37 {1 =— Koo
R81(T2) == (17 36 [] N.C
- () as 29 (20) o
R82 (INTT) ->[l8 35 [] <— HOLD{KED)
R83(T1) ==>[9 @ A4 Al 34 [I -— RESET
Nf gto @ A3 o @ 33 0 N.C.
R40 (PWMD) - [] 11 e o @ 32 1 — xout
R4 (PWMT) =[] 12 A2 Al 31 I <—XIN
Ra2(DOUTD) =<=013 (3) a1 CE 300 N.C
.C. ~«— TEST
f hos  renpere
N.C. qi6 @ 10 16 . 27 N.C
R50 (DOUT1 17 26 N.C
50&5??%1 ﬂE 18 @ " ° @ 25 g R63
- -
| 14
RS2(0SC1) ==[ 19 @ n ®© 24 [} <> R62
RS3(05€2) =[] 20 GND 13 (15 23 ) == Ret
vSS -+Q21 22 ] <= R60
PIN FUNCTION (Top of the package)
PIN NAME Input / Qutput FUNCTIONS
AN AQ Output Program memory address output
17 10 Input Pregram memory data input
CE o Chip enable signai output
utput
OE Output enable signal output
VCC p | + 5V (connecied with vDD)
--------------- ower supply g
GND OV (connected with V§S)

A.C. CHARACTERISTICS

PARAMETER SYMBOL CONDITIONS Min. Typ. Max UNIT
Address Delay Time tAD - - 150 ns
VSS =0V, VDD =4.5t06.0V
Data Setup Time tis C_ = 100pF 150 - - ns
] Topr=-30to70°C
Data Hold Time tin 50 - - ns
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NOTES FOR USE

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

64K
0000y
Don't use
1000
Program
18FF
; Don't use
1FFF

Figure 1. Program Area

(2) /O ports
Input/Qutput circuitries of I/Q ports in the 47C937A are similar to the code PA of the 47C337A.
When this chip is used as evaluator with other I/0 code, it is necessary to provide the external
resistors.

70kQ 771 KOport
<F—w ™
K@ port LTJ
P : 70k
(a) Code:PB (b) Code:PC

Figure 2. 1/0 code and external circuitry
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