TOSHIBA TMP47C237A

CMOS 4-BIT MICROCONTROLLER

TMP47C237AN

The 47C237A is based on the TLCS-47 CMOS series, The 47C237A has display on-screen circuit (OSD) to display
bar which indicate channel 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

TMP47C237AN 2048 x 8-bit 128 x 4-bit SDIP30

FEATURES

#4-bitsingle chip microcomputer

#Instruction execution time :  1.9us (at 4.2MHz) SDIP30

4389 basicinstructions.

+Table look-up instructions

+Subroutine nesting : 15 levels max.

46 interruptsources (External : 2, Internal : 4)
All'sources have independent latches, and multiple
interrupt control is available.

€/0 port T
e Input 2 ports 5 pins T mﬂ?‘
- (g
s /O 5 ports 19 pins v \1W

®Interval Timer
®Two 12-bit Timer/Counter
Timer, event counter, and pulse width measurement
mode
@ On-screen display circuit (bar display)
¢ Variable display position : horizontal 256 steps
s 2colors
e 2display bar width
#3-bit A/D converterinput.
Auto frequency control signal (S-shaped curve) detection
¢ Pulse width modulation outputs
e 14-bitresolution 1 channel
e G6-bitresolution 1channel
#High current outputs
LED direct drive capability (typ. 10mA x 4bit)
4 Hold function
Battery/ Capacitor back-up
®Real Time Emulator : BM47C337A

TMP47C237AN
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TMP47C237A

PIN ASSIGNMENT (TCP VIEW)

R71

R72

R73

R8O (INT2}
R81({T2)

R82 (INT1)
RB3(T1)

R40 (PWMO)
R4 (PWM 1)
R42 (DOUTO)
R50 (DQUTY)
R51(HD)
R52 (0SCY)
R53 (05C2)

vss —={

BLOCK DIAGRAM

SDIP30

N 30 [J=— vDD

29 == R70(CIN}
28 []=— K03

27 [=— K02

26 [J=— KO1

25 [J=— K00

24 []<— HOLD (KED)
23 {]=— RESET
22 [— XouT
21 [J=— XIN

20 [J=— TEST

19 [J=> R63

18 [l<> R62

17 []== R61

16 [J== R60
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Power supply {ZSUSD:

0

FLAG
(lz s[c

) I 1

1l

1L

\ Accumulator HR LR

Data Memory

-
-
(
ALY
1T RAM address buffer (RAM)
] 1 T STACK [sPwW
voldinput  AGTH | ‘ - i L—, 0] 1c2| oc_||Program
(Semse input) {KEG} Hold controller fR ] £F1 Memory (ROM)
Resetinput  RESET — >
Sustem contioller Interrupt controlier
Test pin TEST —1—> 1 + { 1 L
. Trmming Generator D/a R I ’
Osc J XIN —t Interval 12-bit On-scieen convertor
Clock Generator IR
cannecting | XOUT Timer Timer/Counter display arcurt (PWM)
pin )
(e output Decoder
[
)
A’ comparator
LU L L R 2
R73 R63 R83 (ﬂ R53 (05C2) R&2 (DOUTO) KO3
| | RB2 (INT1) RSZ(O_SC’I) RM(W) §
R81(T2) RS$1(HD) R4Q K00
R L {(PWMO)
R70{CIN) 6 R8O (72) R50 (DOUT1)
110 port 110 port 4O Port VO port 1O port Input port
A/D converter T/ICinput 0SD 1O and OSC ( 0SD output
input interrupt input ( connecting pin ) PWM output
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TMP47C237A

PIN FUNCTION

PIN NAME Input/Cutput FUNCTIONS
K03-K00 input 4-bit input port
R42 (DOUTO) 3-bit IO port with latch, 05D output
R4 1 {PWM1) 170 (Input) When used as input pert, D/A converter | g it D/A converter output
BT ‘-.___ OUtput pln and OSD output pln, the Iatch .................................................................
R40 (PWNQ) must be set to” 1", 14-bit D/A converier output
R53(0SC2) I/0 (Qutput) )
N IR R 4-bit VO port withlatch. Resonator connecting pin for OSD
R52(0SC1) 110 {Input) When used as input port, resonator
IR IRENRIRE Y NIRRT connectling pin for and OSD outpul pin, | e (S e
IR ] Mefeevd | thetatch must be setto "1 Horzontalsynesignalinput
R50(BOuT) 110 {Output) OsD output
4-bit | ithl .
R63-RE0 Vo bit 110 portvynt atch .
When used as input port, the latch must be setto “1”.
R73-R71 o] 4-bit I/O port with latch,
------------------------------------------------ When used as input port, AFC comparater j- e
R70 (CIN} (0 (Input) input pin, the latch mast be set to "1, AFC comparater input.
R83(T1) Timer/Counter | input
B TR P d—biti/Oportwithlatch. ................................................................
RB82 (INT1) when used as input port, external | Externalinterrupt 1input
RN 70 (Input) interrupt and timer / Counter input pim, [ I
R81(T2) the latch mast be set to "1™ Timer/Counter 2 external input
R80 (INT2) External inlerrupl 2 input
Resonator connecting pin.
XIN, XOUuUT I t, Output , , . .
npy vipd For inputting external cdlock, XIN is used and XOUT is opened.
RESET Input Reselsignal input.
HOLD (KET) Input (input) Hold requestrelease signal input Sense input
TEST Input Test pin for out-going test. Be opened or fixed to low level.
VoD +5V
RIS pOWersupply ..............................................................................................................................
VsS OV (GND)
160290
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TOSHIBA TMP47C237A

QPERATIONAL DESCRIPTION
Concerning the 47C237A, the configuration and functions of hardwares are described.

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

Note. The 47C237A have no serial port, differing from the 47C200A.
1. SYSTEM CONFIGURATION

)} /O Port

) On-screen display (OSD) circuit
)

)

—_

3
4

AFC comparator input.
B/A converter output.

(
(2
(
(

2. PERIPHERAL HARDWARE FUNCTION

2.1 /O Port
The 47C237A have 7 1/0 Port(24 Pins)each as follow.

@ KO port ; 4-bitinput

2 R4 port . 3-bitinput/output (R42 pin is shared with OSD output. R41, R42 pins is shared by
D/A converter output)

3 RS5port : 4-bitinput/output (R53, R52 pins is shared with Resonator connecting pin for OSD
R51, R50 pins is shared with /O port.)

4  R6port . 4-bitinput/output

R7 port . 4-bitinput/output (R70 pinsis shared with AFC comparater input.)
5 R8 port . 4-bitinput/output (shared with external interrupt input and timer/counter input)
7 KEport : 1-bitsense input (shared with hold request/release signal input.)

This section describes ports of @, 3, & which are changed from the 47C200A.
The 47C237A hasno P1, P2 and R9, therefore 5-bit 8-bit data conversion instruction [OUTB @HL] can not
use.

(1) PortR4 (R42-R40)
3-bit 1/O port with latch. When used as input port, the latch must be setto “1". The latch is initialized
to “1".
This pin is used both as R42 for QSD output, and as R40 and R41 for D/A converter output. When used
for OSD output, select DOUTO to enable OSD. To use for D/A converter, set the latch to i R
Also, when this pin is used as R42 for OSD output, “1” is read in during the input instruction is
executed. There is no R43 pin, but “1” is read in during the inputinstruction is executed.

(2) PortR5(R53-R50)
4-bit 1/O port with latch. When used as input port, the latch must be set to “1” and OSD must be
disabie for R53, R52 and R50 pins. The latch isinitialized to "1".
R53, R52 pins is shared by resonator connecting pin for OSD. When used as resonator connecting pin,
the latch must be setto 1" and OSD must be enable.
This pin is also used as R51 for horizontal sync. signal input. To use this pin for horizontal sync. signal
input, set the latch to "17. Like the R42 pin, the R50 pin is also used for OSD cutput. Also, when the
inputinstruction is executed with the OSD display enabled, “1" is read into the R50, R52 and R53 pin,
and horizontal sync. signal inputis read into the R51 pin.
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TOSHIBA TMP47C237A

Port R4 (Port address OPG4/1P04) Port RS (Port address OP0S/iP05)
3 2 1 0 3 2 1 0
R42 R41 R40 R53 RS2 RS51 R50
(DOUTD) (PWM1) (PWNID) {0SC2) (OsSC1) (HD) (DOUTYH)
1
| i s
Input data _\r/)j : — = 05C2
Output data LATCH ‘ { > D R53(0sC2)
!
[ — A
Input data jﬁ
Output data LATCH ' 1.~ {_—_] R52 (QSC1)
0SD enable
) U—
Input data = J '
Output data LATCH {> D RS1 (AiD)
HD
p —
Input data l I

|
b

Output data - ILAYCH ¢ —-D: R50 (DOUT)
0OSD Output
DOUTH { [
enable 1
inputdata l ﬁ‘,
Qutput data -

P - LATCH ‘ ) {> [ Jraz2 outo)
OSD output
DoOUTO D C l
ENABLE l ﬁ/‘[
Input data ﬁ_l -
Output data —» LATCH : J—D‘_D_‘—D Ra1 (PWMT)
PWMT

~1
Input data l '*—\[/JT ]
Output data — {LATCH : ‘_D;_DJ—{:] R40 (PWND)
PWMO
SET/CLR IN/TEST/TESTP

Figure 2-1. Ports R4 and R5
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TOSHIBA TMP47C237A

(3) PortR7 (R73-R70)
4-bit VO port with latch. When used as input port, the latch must be set to ”1” the latch is initialized
to "1,
R70 (CIN) pin is shared by A/D converter input. When used as A/D converter input, R70 output latch
must be set to “1” and bit 3 of command register must be set enable. CIN input is comparator input
read from bit 0 of IPO7 and uses the programmable 3-bit D/A converter output as the reference
voltage.

i Ref |
R7 110 Port (Port address OPQ7/1P07) Inpul serecter elerence voltage

3 2 | 0
R73 R72 R71 R70
{CIN) -
IN/TEST/TESTP

SET/CLR
input data

Output data Latch ¢ D——D R70{CIN)

Figure 2-3. PortR7

2.2 On-Screen Display (OSD) Circuit
The 47C237A has a built-in on-screen display circuit that indicates the display position of bar displays such
as channel and sound volume on the TV screen.
The lateral positons of bar displays can be changed with the data register values. Bar lengths (vertical)
can also be varied by counting the horizontal sync. signals with the harizontal sync. signal counter, and
then turning the display on and off.

2.2.1 Circuit Configuration

(S
Horizontal sync.
> signal counter p—————— ISI0 interrupt
circuit
. i
N| lower 4-bit data
V register
“ {) Preset Display [=—= OSD output
2 —-
© counter cireuit [~ OSD output
_L_ Nl Upper4-bitdala __‘ ! t
m—|/ regi '
c egister
b Clock
- J_' generator
C
N OSD controi . » QSD display enable
V|command register

0sC2 QsC1 HD

Figure 2-4. On-screen display circuit
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2.2.2 Control of on-screen display circuit
On-screen display circuit is controlled by command register{OP0C), the output latch of R42 RS0 pins, and
data register (OPOA, OPOB).

(1)

(2)

(3)

Command register OPOC
Every pin of OSD is controlled and width display bar is selected by OPOC.

On-screen display circuit control command register{Port address OP0C)

2 1 0
t EQSD l WIDTH IEDOUTI IEDOUTOJ (Initial value 0000)

0SD controi |

»! 0 : OSDdisable
1 : 0OSDenable

Selects display bar width |

0 22x106/fosc [ps]

1 0 23x 106/ fosc
L

Selects DOUT

»| 0 : R50pin
1 DOUTI1 pin

Selects DOUT O I

—-»| 0 : R42pin

1 : DOUTO pin

Figure 2-5. Control command register.

0OSD Output Control

OSD outputis from the DOUTO and DOUT 1 pins,each of which can be enabled independently. When
EOSD = 1,bar display can be enabied by setting EDQUTO0 and EDOUT1. Also,when not used for OSD
output,EDOUTO and EDOUT1 can be cleared and used as normal input/output pins.

When bar display is enabled,bars are displayed continuously from the top of the TV screen to the
bottom. Bar displays can be turned on and off by setting and clearing the R42 and R50 output
latches;therefore bar length{vertical)can be varied by counting the horizontal sync. signals with the
horizontal sync. signal counter and then turning on and off. Width can also be used to select either
of two bar widths.

Display Position Setting
Bar display positions are determined by the values loaded to the data registers (OPGA, OP1B). After
resetting,the display position is the upper left corner of the TV screen. The bar display position can
be moved across the TV screen from left to right in 256 steps by varying the values loaded to
OPOA(lower 4-bits)and OPOB(upper 4-bits)

Note. The display position is changed by accessing the OPOA data register,therefore,overwrite in
the sequence QPOB,OPOA. Aiso,CPU operation and the horizontal sync. signal are not
synchronized,so a difference in level will occur if writing is not synchronized with the vertical
sync. signal.

240290
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Dataregister of the display position setting iower 4-bit (Port address OP0OA)
3 2 1 0

L l (Initial value 0000)

Dataregister of the display position setting upper 4-bit (Port address OP0B)
3 2 1 0
[ ; | nitial vaiue 0000)

Figure 2-6. Dataregister of the OSD bar display position setting

2.2.3 Sync. signal counter.
This counter counts the horizontal sync. signal in units of 4 cycles and includes a built-in function for
generating interrupt requests. This counter is controlled by the command register (OP1F). The
horizontal sync.signal pin is also used as the R51 pin. To use for horizontal sync. signal input, set the R51
outputiatchto “1".

Also, the operating status can be determined from the status register (IPOE).

Command register of horizontal sync. signal counter control (Port address OPIF}

3 2 1 0
et | o | 0 ] | tnitial value 0000

Horizonlal sync. signal counter start/end

0111 : Countend

111 0 Countstart

Note. When used us harizontal sync. signal counter, nat only bit 3 (ECNT} of command register
(OPIF) but also bit 2 through bit 0 must be set to "1,

Status register of horizontal sync. signal counter control. (Port address IPOE)

3 2 S 0
0SOF SEF HOLD
(KEO)

Monitors count operation state

»| 0O : Countisterminated

1 : Countisinprogress

(-

Monitors shift operation state

»| 0 : Shiftoperation is lerminated

1 : Shiftoperatonisin progress

Figure 2-7. Command register/status register of horizontal sync. signal counter cont-ol
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The horizontal sync. signal counter is activated when ECNT is set to “1” and an iSIO interrupt request is
generated when the fourth cycls of the horizontal sync. signal has been counted. During the I1SIO
interrupt service program, it is possible to vary the vertical lengths (heights) of bars by setting and
clearing the output latches for each DOUT pin (turning the bar display on and off}). Also, ECNT setting
and ¢learing should be synchronized with the vertical sync. signal when used; otherwise, oseillation
equal to upto 8 cycles of the horizontal sync. signat will be generated. This can be corrected by inputting
the vertical sync. signal (VD) to the INT1 pin and generating an INT1interrupt. ISI0 interruptrequests can
be cleared by reading IPOF (to read in dummy data). Counting of the horizontal sync. signals will continue
even after an intorrupt is generated. .

Shifting of the sync. signal counter is synchronized with the horizontal sync. signal (HD); therefore, IPOF
must be read before the next 4 cycles are counted. If IPOF is not read, the following interrupt request will
be ignored.

Note. Always read IPOF before clearing the ISIO interrupt latch. If an attempt is made to clear the
interrupt fatch without reading IPOF, the next 110 interrupt will be ineffective.

Operation of the counter can be ended by setting ECNT to “0". When ECNT is cleared,operation will end
when 4 cycles of the sync. signal have been counted and IPOF has been read. The program can be used to
determine if counter operation has ended by sensing OSDF (bit 3 of the status register). OSDF will
become “0" if counter operation has ended.

There are two methods for ending counter operation, depending on the amount of processing required
of the interrupt service program.

@ When processing is completed within one horizontal sync. signal cycle .
When an IS10 interrupt is generated and it is possible to set ECNT to “0” before the next horizontal
sync. signal arrives, the interrupt service program, which counts continuously, ciears ECNT to “0"and
then reads |POF.

@ When processing is not completed within one horizontal sync.signal sycle
When it is possible for the next sync. signal to arrive before ECNT is cleared by receipt of an interrupt
request, the fact that SEF (bit 2 of the status register) is set to 1" is confirmed when the next to the
last count is made, after which ECNT is cleared to "0” and IPOF is read. Thus, itis unnecessary for the
interrupt service program to do anything in accordance with the final count operation. It is only
necessary to read IPOF.

Example: The vertical length (height) is set by using the INT1 interrupt to synchronize with the vD
signal and turning the bar display on and off with the 1SIO interrupt {the HD count
is [ number of interrupts) x (4 cycles) ).

INT1interruptservice program ISIO interrupt service program
: LD HL, #10H : Counts the number of interrupt
LD A, #0000B ; Setsdata "0” to number INC @HL
ST A, 10H of interrupt countor B SDINA
LD A, #1111B : Intructs count start :
ouT A, BOPIF :
: SDINA ;LD A, #1110B ;. Countlower
CMPR A, @HL F
B SDON
SDDIS  : CLR %0OP04, 2 : Setsdata 0" to DOUT pins output
CLR % OP0S5, 0 latch
SSEFO . TEST % IPOE, 2 ;. Waitsuntd SEF="1"
B SSEFO
LD A, #0111B ; ECNT« 0
ouTt A, BOPIF
IN % IPOF, A
B SDEND
SDON @ SET % QP04, 2 ; Setsdata "1”
SET %OP0S5, 0 to DOUT pins output latch
i %IPOF, A
SDEND

280290
5-228



TOSHIBA TMP47C237A

2.3 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 [P07 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.

2.3.1 Circuit configuration
Figure 2-8 shows the configuration of comparator circuit.

Digital input

L Anatog input
CIN D . 9!np Wrator
3-bit D/A _J_.

[—l-
Converter Reference Input
selector
/x Voltage
oP12 P07
{EDAI SREF I ‘ R7 INPUT PORT ]
i 1 i i1 1
32 1 0 32z 1 0
¢ INTERNAL BUS \

Figure 2-8. Comparator input circuit
2.3.2 Comparator input control
The reference voltage of the comparator is set using the lower 3 bits of the command register (OP12)

Table 2-2 shows the reference voltage at Vpp =5 V.

Comparator input control command register (port address OP12)

3 2 1 0

L EDA I . SREF . {(Initial value O =+) OP12 Reference
- — voltage

29180 v]
Comparator input control ‘ 00 0] 062

» 0 : R70digital input 0 0 1 1.25
1 : CIN comparatorinput 010} 187

_ 019 2.50
SetupvaiueofreferencevoltageI 1 00 """" 3927
>| Vigr=Vopx (n+1)/8[V] B 375
(n=0t07) B IO S 437 .

— 1 11 5.00

Figure 2-9. Command register Table 2-2. Reference Voltage
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2.4 D/A converter (Pulse Width Modulation) output
The 47C237A have two D/A converter (PWM) output channels. PWM output can easily be obtained by
connecting an external fow pass filter.”
PWM output is from the R40 (PWMO), R41 (PWM1) pins. R40 (PWMD), R41 (PWM1) 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 “Cx" to the buffer
selector to switch to PWM output. PWM data transferred to the PWM data latch remain intact until
overwritten.
Resetting and holding clear the buffer selector, data transfer buffer and PWM data latch to "0" (PWM
outputis “1" level).

2.4.1 Circuit configuration
Figure 2-10 shows the pulse width modulation circuit.

orP17

o IMAGE OF TRANSPER BUFFER 0 13
L 0 fer2 TTITTTTUTTTTT I
| wu N > 14-BIT BINARY COUNTER
[FERTE] (=) N
w - *~ QP18
Foow —
@ ] < U
~ ool
4 - wi
+—— m Fow I ADDITIONAL
NS = > PULSE
o | ] . : GENERATOR
— [¥a)
~ o o -
~ \ \\\\ w
Lo e R s < TTTTE
P < >
. « [a] U
e L 4 o
- - =
- - g ¥
™ T < 2 w
2 - T A= o
| — /:, o< o <
P B o) o
o | I 3
- - v
oo - -- T signal
R ~ - R Q | PWMO
—— L ™ ,’, (-
cL e % T W o«
- oW B t ;\: o — o
~ r c:n> \ o4 <> ﬂ_‘ w
L L am B | o - a v g(:
. w o o
ST {b‘% J . §_ N~ E/F &
ALL"0”
<L — ;4 UuU ;____,, 3 U
; - =~ " Sg a0
~ T ---- T Match signal e _ BT
7 n x\\ R Q™ PWM
r— |e—— N
o Transfer request

Figure 2-10. Pulse width modulation circuit
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2.4.2 PWM output wave

(1} PWMO output
PWMO is a PWM output controled by 14 bits data.
The basic period of the PWMD is Ty = 215/f¢c. The higher 8 bits of 14 bits data are used to control the
pulse width of the pulse output with the period of Ts = T\w/64, which is the sub-period of the PWMO.
When the 8 bits data are decimal n (0= n = 255), this pulse width becomes n x 1o, where to = 2/fc.
The lower 6 bits of 14 bits data are used to control the generation of an additional to wide pulse in
each Ts period. When the 6 bits 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 bits
data and the position of Ts period where the additional pulse is generated isshown in Table 2-3.

Bit position of & bits data Relative position of Tg where the additional (No. i of T is listed)
Bit0 32
Bit1 16, 48
Bit 2 8, 24, 40, 56
Bit3 4, 12, 20, 28, 36, 44, 52, 60
Bit4 2, 6, 10, 14, 18, 22, 26, 30, 58, 62
Bil5 t, 3, S5 7, 9, 11, 13, 15, -~ 59, 61, 63

Table 2-3. Correspondence between 6 bits data and the additional pulse generated Ts periods

(2) PWMI
PWM1is a PWM output controled by 6 bits data. The 6 period of them is Tpg = 27/fc, When the 6 bits
data aredecimal k (0<k <63}, the pulse width becomes k x to.
The waveform is also illustrated in Figure 2-11.

Tm=04Tg

Ts(0) Ts (1} Ts(63)

PWRMO —I l
L
Puise width=nxto Pulse width
=(n+1) to
Ty -
to
.._S —

}*’I Pulse width =k x 1o

Figure 2-11. PWM Output Waveform
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2.4.3 Control of PWM circuit (data transfer)
PWM output is controlled 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 2-4.
(1) The buffer number of the buffer to which the data are to be written is written to the buffer selector
(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 @ and @
above.
@ When writing is completed, “Cy” 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 “Cy* is written to the buffer selector until PWMQ output is enabled is 215/fc (8192us
at4 MHz) maximum, PWMT outputis enabled is 29/fc (128us at 4 MHz) maximum.

Buffer Number Correspondence 1o bit Mode PWM Output
(OP17) (CP18)

2 Bitof PWM 0 transfer buffer 9 - 6 Write Preceding data
.................. 3. .. |BitofPwMoOuwansferbuffer 13 - 10 | Write | Precedingdata |

4 Bit of PWM Q transfer buffer 3 - 0 Write ' Preceding data
5 Bitof PWM O transferbuffer 5 -4 | . Write .| . Precedingdata

6 v . Eit of PWM-Ylwtré-ns-fervbuffer 3 -0 Write Prec'edi.ng data

7 Bit of PWM 1 transfer buffer 5 - 4 Write Preceding data

C None Transfer Present data

Table 2-4. The bit and buffer number of data transfer buffer
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TOSHIBA TMP47C237A

ELECTRICAL CHARACTERISTCS

ABSOLUTE MAXMUM RATINGS | {Vss=0V)
PARAMETER SYMBOQOL PINS RATING UNIT
Supply Voitage Vop -03t07 \
Input Voltage Vin -03toVpp+03 v
Vour: | Exceptsink opendrain pin, butincdude RS -03toVpp+03
Output Voltage v
Voury |Sink Opendrain pin, Except RS port -0.3t0 10
IOUT'I Port R6 i0
Qutput Voltage(Per 1 pin) mA
lou'rz Ports R4, RS, R?, R8 3.2
Qutput Voltage(Total) 2 lgyr1 | PortR6 40 mA
Power Dissipation(Topr=70C} PD 600 mw
Soldering Temperature{Time) Teid 260 (10sec) °C
Storage Temperature Tstg -5510 125 °C
Operating Temperature Topr -20to 70 °C

RECOMMENDED OPERATING CONDITIONS (Vss =QV, Topr= - 200 70°C)
PARAMETER SYMBOL PINS CONDITONS Min. Max. UNIT
in the Normal mode a.5
Supply Voltage Voo 6.0 v
in the Hold mode 2.0
Vi | Except Hysteresis Input Vppx 0.7
. Vop 2 4.5V
Input High Voltage ViHz | Hysteresis Input Vppx0.75 Voo v
Ving Vpp<4.5V Vppx0.9
Vi Except Hysteresis Input Vppx 0.3
Vop 2 4.5V
Input Low Voltage Viiz | Hysteresis Input 0 Vpp x 0.25 v
Vi Vpp<4.5V Vop x 0.1
fc XIN, XOUT 0.4 4.2
Clock Frequency MH,
fosc 0sC1, OsC2 2 6

Note. Input Voltage Vg3, Vi3 in the HOLD mode
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TOSHIBA TMP47C237A
D.C.CHARACTERISTICS {Vss =0V, Topr = - 20t0 70°C)
PARAMETER SYMBOL PINS CONDITIONS Min, | Typ. { Max. |UNIT
Hysteresis Voltage Vs Hysteresis Input - 0.7 - \
Port KO, TEST,
INT | RESET, HOLD Vop = 5.5V,
Input Curreut - - *2 HA
w2 | Ports R (Open drain) Vin=5.5V/0V
) Rint | Port KO with puil-up 30 70 150
Input Resistance K&
Ry | RESET 100 220 450
Output Leak Current Lo Open drain output ports Vpp = 5.5V, Voyr=5.5V - - 2 | pA
Output High Voltage Vow Port R6 Vpo=4.5V, loy= - 200pA 24 - - Vv
Output Low Voltage Voo Excepet Xout Vpp=4.5V, lpp= - 1.6mA - - 0.4 v
Output Low Current loL Port R6 Vpp=4.5V, VoL = 1.0V - 10 - mA
| h
Suply Current{inthe | ' Voo =5.5V, fc=dMHz - 3 6 | mA
Normal mode)
Suply Current {in the v 5 5y 05 10 A
Hold mode) oo pe = > ’ a
Note 1. TYP.valuesshow those at Top,=25°C, Vpp =5 V.
Note 2. When the KO port has a built-in input resistor, current by resistor is excluded.
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 - Voo v
A/D Conversion Error — _ — + _} LSB

A.C.CHARACTERISTICS (Vs =0V, Vpp=4.5t0 6.0V, Topr = -20t0 70°Q)

PARAMETER SYMBOL CONDITIONS Min. Typ. Max UNIT
Instruction Cycle Time tey 1.9 - 20 us
High levei Clock Pulse Width tweH

For external ¢lock operation 80 - - ns
Low level Clock Pulse Width twel
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TOSHIBA TMP47C237A

RECOMMENDED OSCILLATING CONDITIONS (Vss =0V, Vpp=4.51t06V, Top = -20t0 70T}

(1) 4MHz
Ceramic Resonator
CSA4.00MG (MURATA) Cyn=Cxout =30pF
KBR-4.00MS (KYOCERA) Cxin=CxouTt=30pF
Crystal Oscillator
204B-6F 4.0000 Cxin =Cxout = 20pF
(TOYOCOM)
(2) 400KHz
Ceramic Resonator
CSB400B (MURATA) Cxin=Cxoyt = 220pF, Rxoyut =6.8KQ
KBR-400B (KYOCERA) Cxin =CxouTt = 100pF, Rxout =10KQ

XIN XQuT XIN XOouT

4MHz 400K Hz Rxout

CX\N;;— ;; C)(OUT CXINZJ; ;; CXOUT
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TMP47C237A

TYPICAL CHARACTERISTICS

R-"Ta K0 port R R-Ta RESET pin
R
KD =55V KD ypp=55v
100 /,‘- 400
— >d 300 =
50 200
P
100
0 Ta 0 Ta
_40 0 40 80 (°C) —40 0 40 80 (°C)
[oH—YOoH CMOSRport IL—ViN CMOSRport
loun Iy,
Vpn=4.5V ) Vop=55V
(“A’—“~\\ Ta=25°C ! Ta=25°C
— 400 —800 |=—
'\\
- 300 - G600 \
~ 200 \ —400
— 100 \\ - 200
0 Vou 0 Vin
2 4 G (V) 2 4 6 (V)
loL— VoL R4, R5, R7, k8 port loL-VoL  R6port
loL low
mAy Von=4.5V (mA)| Vop=4.5V
Ta=25°C Ta=25°C
8 /1 40
6 / 30
4 // 20
2 10 -
0 Vor 0 Vol
0.4 0.8 1.2 (V) 0.4 0.8 1.2(WV)
l Inn—=Von l Inn-fc
DO nD
N1 ETEp M| Vi =55V
(mA T =25°C (m Ta=25°C
4 4
3 3
/
fc=4Milz
2 2 /
p4
1 1 v
0 Von 0 {c
3 5 7 (V) 01 0.4 1 4 10(MlLlx)
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TOSHIBA TMP47C237A
INPUT/OUTPUT CIRCUITRY
(1) Control pins
Input/Cutput circuitreis of the 47C237A control pins are shown below.
CONTROL PIN l{e] CIRCUITRY REMARKS
0OscC. enable-»—-:DD_
Resonator connecting pins
XIN Input AVR R =1KQ (typ.)
f
XOUT Output R Ro R =1.5MQ (typ.)
Ro =2K& (typ.)
XIN XouT
VoD Hysteresis input
Rin Contained pull-up resistor
RESET Input R Riy = 220K82 (1yp.)
R =1KQ (typ.)
Hysteresis input
{Sence input)
HOLD (KEO, Input {Input)

R=1KQ {typ.)

TEST

Input

VAN

Contained pull-down resistor

R?N RIN = 70K (lyp)
R =1KQ (typ.}
0SC. enable -
Resonator connectting pin
0sC1 Input ARM for OSD
f
R Ro R =1KQ (typ.)
QsC2 Output Re =15MQ (typ)
oscl 0sC2 Ro =K (typ)
Syncsignal input pin
e R .
HD input _@—W\’_‘D Hysteresis input

R=1KQ {typ.}
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TOSHIBA TMP47C237A

(2) /O port
The input/output circuitries of the 47C237A 1/0 port are shown below, any one of the circuitries can
be chosen by a code (PD-PF) as a mask option.

PORT 170 INPUT/QUTPUT CIRCUITRY and CODE REMARKS
PO PE PF
Pull-up/Pull-down
Voo resistor
KO Input R
R N R
R Ry = 70kQ (typ.)
Rin R= 1k (1yp.)

Sink open drain

R4 output
He] D . |
R Initial "Hi-Z"
RS 1
~J R= 1k (typ.)
vDD
Push-pull output
"‘l Initial “Low"
R6 1o [>o r—{ ]
T‘l -~ High drive current
R output
<} loL = 10mA (typ.}
R=1kQ (typ.)

R70 R71-R73 Sink open drain

» output
R7 l{e} R E I Initial "Hi-2"
___<]__._.4, R
1 Comparater input
~ {R70)
VRer

R= 1k (typ)

Sink opendrain

output
R8 110 —{>0—] initial "Hi-Z"
R
Ve -
‘@ Hysteresis input
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