TOSHIBA

CMOS 4-Bit Microcontroller

TMP47C233AN, TMP47C433AN

TMP47C233AN, TMP47C433AN

The 47C233A/433A are the high speed and high performance
4-bit single chip microcomputers based on the TLCS-47
CMOS serigs, with D/A converter (pulse width modulation)
outputs and A/D converter (comparator) input, and are suit-
able application in digital tuning systems for TV sets.

Part No. ROM RAM Package Piggyback
TMPA7C233AN 2048 x 8-bit 128 x 4 bit
- - SDIP42-P-600 TMP47C933AE
TMP47C433AN 4096 x 8-bit 256 x 4-bit
Features
¢ 4-bit single chip microcomputer SDIP42-P-600

¢ Instruction execution time: 1.9us (at 4.2MHz)
¢ 30 basic instructions

¢ Table look-up instructions

¢ 5-bit to 8-bit data conversion instruction

¢ Subroutine nesting: 15 levels max.

¢ 5 interrupt sources (External: 2, Internal: 3)

- All sources have independent latches each, and multiple
interrupt control is available.

I/0 port (36 pins)

- Input 2 ports 5 pins
- Qutput 2 ports 8 pins
- /0 6 ports 23 pins

* Interval Timer
* Two 12-bit Timer/Counters

- Timer, event counter, and pulse width measurement
mode

D/A converter (Pulse width modulation) outputs
- 14-bit resolution 1 channel
- 6-bit resolution 3 channels
¢ 3-bit A/D converter (Comparator) input 1 channel
- Auto frequency control signal (S-shaped curve) detection
¢ High current outputs
- LED direct drive capability (typ. 20mA x 8 bits)
¢ Hold function
- Battery/Capacitor back-up
» Real Time Emulator: BM47217A
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TMP47C233A/433A/933A 4-Bit Microcontroller TLCS-47

Pin Assignment (Top View)

S0IP42-P-600

RAO(PWMO) == ] 1 42 []+— V0D
RAI(PWMT) =0 2 41 [1 == RIZ(CIN}
R42APWM2) == (| 3 40 b» R91
RA3(PWM3) == 4 39 [J=» R9O

R50 -»q 5 38 [J=+= R83(TY)

RS1 == (| & 37 [l R82(INTT)

RS2 <= [ 7 36 > R81(T2)

RS <~ [ 8 35 )= RBO(INT2)

R60 w»[ 9 34 Pe— HOLD (KED)

RE! == (] 10 33 Je— RESET

RE2 == 11 32 i~ xout

R63 = (] 12 31 Jle— XIN

A70 ==~ 13 30 g—— TEST

R71 =[] 14 29 J-— x03

R72 w» (] 15 28 []— K02

R73 == (] 16 27 [lw— K01

P10 -—{ 17 26 [le— K00

P11 =[] 18 25 g——’ P23

P12 -1 19 20— P22

P13 =—[i 20 21 [}—» P21

vss —={ 21 22 I— P20
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Hold rontroller
rontrofle EiR L Eif

Syttem controlier Interrupt controiler

n;;?ﬁ‘:m) P23 PN} R92 [ON)

KDj R73 REI R3I
to 0 to to RB2 (INT1} to to to RY)
x00 470 R60 RSO RBI{T2) RAD(PWMY) P20 MO RI0
T vy
RBO (INT2) 10 part e 1O port
input port O port Vo 1€ input /A converter High currenat AID converter
port Interroptiaput output output part input
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4-Bit Microcontroller TLCS-47 TMP47C233A/433A/933A

Pin Function

Pin Name Input/Output Functions
K03 to KGO0 Input 4-bit input pont
P1310 P10 Outout 4-bit output port with lalch.
P23 10 P20 p 8-bit data are output by the 5-bil to 8-bit data conversion instruction [QUTB @HL]
R43 (PWM3) to R41 (PWMT) 4-bit /0 port with latch. When used as input | 6-bit D/A converter output
p— 1/0 (Output) port or D/A converter outpul pins, the latch -
R40 (PWMO) must be setto “1". 14-bit D/A converter output
R53 to R50
R63 10 RE0 Vo 4-bit 1/0 port with latch. When used as input port, the latch must be set o “1". Every bit data is
possible to be set, clear and tested by the manipulation of the L-register indirect addressing.
R7310R70
R83 (T1_) 4-bit /0 port with latch Tlmer/Cqunter 1 exlfamal input
R82 (INT1) 10 (nput) When used as input port, external interrupt | External interrupt 1 input
R81(T2) inpul pin, or Timer/Counleif external input pin, | Timer/Counter 2 external input
R80 (INT2) the latch must be sel to 1" External interrupt 2 input
R92 (CIN) 1/0 (Input) 3-bit 170 port with latch. 3-bit A/D converter input
When used as inpul port or serial port, the
R91to RS0 110 latch must be setto “1".
XIN Input Resonalor connecting pin.
XOuT Output For inputting external clock, XIN is used and XOUT is opened
RESET {nput Resel signal input
HOLD {KEG) Input (Input) Hold request/release signal input Sense input
TEST fnput Test pin for out-going test. Be opened or fixed to low level.
VDD Power Supol +5V
wer Su
VS5 PP 0V (GND)
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TMP47C233A/433A/933A 4-Bit Microcontroller TLCS-47

Operational Description * Peripheral Hardware Function

@ Input/Output Ports
1. System Configuration

2 Interval Timer
¢ Internal CPU Function

@ Timer/Counters (TC1, TC2)
They are the same as those of the 47C200B/4008B.

@ A/D Converter (Comparator) input

® D/A Converter (Pulse Width Modulation) output

The description has been provided with priority on func-
tions (13, @ and ®) added to and changed from 47C200B/
400B.
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4-Bit Microcontroller TLCS-47 TMP47C233A/433A/933A

2. Peripheral Hardware Function

2.1 Input/Output Ports
The 47C233A/433A have 10 (ten) /O ports (36 pins) each as

follows:
T KO ;. 4-bit input
@ P1,P2 . 4-bit output
¥ R4 ; 4-bit input/output (shared with
pulse width modulation output)
@ R6 . 4-bit input/output (Note)
® R5, R7 . 4-bit input/output
® R8 . 4-bit input/output {shared with exter-
nal interrupt input and timer/counter
input)
Rdport (Port address OP04 /1P04)
3 2 1 [
R43 R42 R41 R40
(PWM3) (PWMZ) (PWM1) {PWMO)
Figure 2-1
(2)  Port R6 (R63 to RB0)

@ R9 . 3-bit input/output (shared with com-
parator input: R92 pin)

® KE . 1-bit sense input {shared with hold
request/release signal input)

The description has been provided with priority on func-
tions (@, @ and @) added to and changed from 47C2008/
400B.

Note: Port R6 becomes a tri-state output buffer when the I/O circuit code:
PF is selected.

(1) Port R4 (R43 to R40)

This is a 4-bit /O port with latch. The latch should be
set to “1" when the port is used as an input port. The
latch is initialized to "1" during reset.

it is R4 port common to PWM output. The latch should
be set to “1" when PWM is used as an output port.

IN/TEST/TESTP

tnput data

Output data

Cantrol input

The 4-bit I/O port with fatch. The output buffers
become a tri-state output buffer when the /O circuit
code: PF is selected, and the state of them is simulta-
neously controlled by the port. Controlling the Tri-state
is performed by MSB of the port address OP09. When
the data of the MSB of the QP09 are “0", the output
buffers are high-impedance state. The MSB of the
OPQ9 is initialized to “0" during reset, the output latch
should be set to “1” when the port is used as output
port. The output buffers should be set to high-imped-
ance when the port is used as input port.

. Port R4

Example: Outputs the immediate data “5" to the R6
port.

SET  %0P09,3 ; OPQO93«1 {Output
buffer is on)
OUT #5, %0OP06; Port R6«5
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TMP47C233A/433A/933A 4-Bit Microcontroller TLCS-47

IN/TEST/TESTP
SET/CLR

Port R6 {Port address OPO6/1PO6) Input data
3 2 1 0
I R63 [ R62 T R61 R60 Output data atch R6

i

E

OP09;

Tri-state control {

latch

Figure 2-2. Port R6

(3)  Port R9 (R92 to RI0) R32 (CIN) pin can also be used for A/D converter
{comparator) input for AFC (Auto Frequency Control)
signal detection. R92 input is ordinary digital input
which is read from bit 2 of IP09. CIN input is compara-
tor input read from bit 3 of IPO9 and uses the program-
mable 3-bit D/A converter output as the reference

This is a 3-bit 170 port with latch. The latch should be
set to “1"” when the port is used as an input port. The
latch is initialized to “1" during reset.

voltage.
R9 output {Port address OP0Y) INJTEST/ TESTP c;lf‘e‘r;:ce
3 2 ! 0
oeo9; [ R92 | Ry R90 Control input

R9 input (Port address (PO%) Input data

3 2 1 0
CIN R92 R91 R90 QOutput data

Figure 2-3. Port R9

Note: About OP09, data is "0". When code: PC is selected, the R6 port is set for open
When I/O circuit code: PF is selected, this bit functions for R6 port tri- drain output and the OUT/SET/CLR instruction for OP08; becomes
state control. The output buffer is set to high impedance when the ineffective.
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4-Bit Microcontroller TLCS-47

TMP47C233A/433A/933A

Port Port Input/ Qutput instruction
address IN %p, A [OUT A, %p SET %p,b |TEST %p,b| €7 @
(=4 Input  (1P=+) Output {OP*+) N 4p, @HL|OUT @HLyp | OUT #k %P OUTE @HL | (o [ e %p,b %Z,Sf
00y KO input port — [e} 6] Q - - (8] -
01 P1outputlatch P1 output port e} O O ] O e} -
02 P2 output latch P2 output port o] o] Q oihee C ] -
03 — —_— - - - - - - -~
04 R4 input port R4 output port ¢] @) @] - (@] O (@]
[ R5 input port RS output port O (e} Q - O O o]
06 R6 input port R6 output port @] O @] - C O O
07 R7 input port R7 output port e} O o) - o} @] e}
08 R8 input port R8 output port o] o] @] - &) (@] -
09 R9 input port RY output port {Note 3} o] O ] - O O -
0A —_ — - - - - - - -
08 —_— —_— - - - - - - -
[ —_ - - - - - -
oD — — - - - - - - -
of Hold status — O - - - @] -
of — — - - - - - - -
104 Undefined Hold operating mode control - (@) - - - - -
11 Undefined —_ - - - - - - -
12 Undefined |A/D converter input control - O - - - - -
13 Undefined — - - — - - - -
14 uUngefined —_— - - - - - - -
15 Undefined — - - - - - - -
16 Undefined —_— - - - - - - -
17 Undefined PWM buffer selector - o] - - - - -
18 Undefined PWM data transfer butfer - @] - - - - -
19 Undefined Interval Timer interrupt control - O - — - — —
14 Undefined —_— - - - - - - -
18 Undefined -—_ - - - - - - -
1C Undefined Timer / Counter 1 control - O - - - - -
1D Undefined Timer / Counter 2 control - O - - - - -
1E Undefined —_— - - - - - -
1F Undefined — - - _ — — _ ~
Notes 1. "——" means the reserved state. Unavailable for the user programs.
2. The5-bit to 8- bit data conversion instruction (OUTB @HL], automatic access to ports P1 and P2
3. WO circuit code - Controlling the tei-state (R6 port) is performed by MSB of the port address OPO3, when IO circuit code select PF.
Table 2-1. Port Address Assignments and Available Input/Output Instructions
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TMP47C233A/433A/933A 4-Bit Microcontroller TLCS-47

2.2 3-bit A/D Converter (Comparator) input The comparator is disabled and bit 3 is set to “0" during
Comparator input consists of a comparator and a 3-bit D/A reset. The latch should be set to “1” when R92 pin is used for
converter. AFC input voltage can be detected in 8 steps by comparator input and digital input.

sensing bit 3 of IPO9 while changing the reference voltage (D/A
converter output voltage) with the command register (OP12),

The R92 pin is also used for comparator input. Bit 2 is
used to set R92 pin for ordinary digital input.

2.2.1 Circuit Configuration

digital input

1anala input
an [ 3inp

ﬂ' IN/TEST/TESTP

P09

R Input port

3 2 1 4] 3 ::: 1 0

L Internal Bus S

Figure 2-4. Comparator Input Circuit

2.2.2 Control of Comparator Input 3 bits of the command register. Table 2-2 shows the reference
The reference voltage of the comparator is set using the lower ~ voltage at Vpp = 5V,

Comparator input control cammand register (Port address OP12)
3 2 1 0
[ EDA SREF ] (Initial value 0*** )

Comparator input control

0. Disable
1. Enable

Setting value of reference voltage

Verer =Vpp x(n+ 1)/8[V]
(n=0to7)

Figure 2-5. Control Command Register
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4-Bit Microcontrolier TLCS-47

TMP47C233A/433A/933A

Table 2-2. Reference Voltage

0P12 Reference Voltage

vl

0.62
125
187
2.50
312
3.75
437
500

el el Bl Bl =2 =1 =1 =T I " ]

o —mlol - |olm|leo|l @

1
0
0
1
1
0
0
1
1

2.3 D/A Converter (PWM) Output

The 47C233A/433A have four channels built-in D/A converter
(PWM) outputs. (FWM) output can easily be obtained by
connecting an external low pass filter. PWM outputs data are
mutiplex to the R4 port. When the R4 (PWM) port is used for
PWM output, the corresponding bits of R4 output latch should
be set to “1". The output buffer is set to high impedance dur-
ing reset and so must be set to ON status by instruction (refer
to section 2-1 /O ports). PWM output is controlied 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 “Cy” to the buffer selector, and
PWM output switches switch to PWM output. PWM data
transferred to the PWM data latch remain intact until overwrit-
ten. Resetting and holding clear the buffer selector, data trans-
fer buffer and PWM data latch to “0” (PWM output is “high”
level).

2.3.1 Configuration of PWM Circuit
Configuration of PWM circuit shown in Figure 2-7.

2.3.2 Output Waveform of PWM Circuit
(1)  PWMO output

PWMO is a PWM output controlled by 14 bits data.
The basic period of the PWMO is Ty, = 2'5/fc.

The higher 8 bits of 14 bits data are used to control the
pulse width of the pulse output with the period of Tg =
Tm/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 1, where ty = 2/fc.

The lower & bits of 14 bits data are used to control the
generation of an additional ty wide pulse in each Tg
period. When the 6 bits data are decimal m (0€m<63),
the additional pulse is generated in each of m periods
out of B4 periods contained in a Ty, period. The rela-
tionship between the 6 bits data and the position Tg
period where the additional pulse is generated is
shown in Table 2-3.

(2) PWM1 to PWMS3 output

Each of PWM1 to PWM3 is a PWM output controlled
by 6 bits data. The period of them is Ty = 27/fc. When
the 6 bits data are decimal k (O<k<83), the pulse width
becomes k x t;. The waveform is also illustrated in Fig-
ure 2-6.

T = 64T

Tsqo) | Ts(n)

|
AX 1ty | ‘

PWRID

Pulse width=nxtg

BN

i»l Pulse width=k x tg

Pulse width=(n+ 1) %o

| |10

0 0

Figure 2-6. PWM Output Waveform (It is Shown to the Additional Pulse Tg(;, and Tgg;) of the PWMO)
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TMP47C233A/433A/933A 4-Bit Microcontroller TLCS-47
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4-Bit Microcontroller TLCS-47

TMP47C233A/433A/933A

Table 2-3. Correspondence Between 6 Bits Data and the Additional Pulse Generated Ts Periods

Bit Position of 6 Bits Data

Relative Position of Ts Where the Output Pulse is Generated

(No. i of Tgy; Is Listed)

Bit 0 32

Bit 1 16,48

Bit2 8,24, 40. 56

Bit3 4.12.20,28, 36, 44, 52, 60

Bit 4 2,6,10,14,18,22, 26,30, -, 58, 62
BitS 1,3.5.7.9,11,13, 15,17, -, 59, 61,63

Note: When the corresponding bitis *1", it is output.

2.3.3 Control of PWM Circuit (Data Transfer)

The PWM output is controlled by writing output data to a data
transfer buffer (OFP18). For writing, the output data are divided
using the buffer selector (OP17). Buffer numbers are assigned
to the data transfer buffers for these divided data, after which
the data are written as shown in Table 2-4.

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

@ The corresponding PWM data are written to the
transfer buffer (OP18).

@ Operations > and @ are repeated, continuously
writing data to the transfer buffer.

@ When all of the output data have been written, “C”
is written 1o the buffer selector.

While the output data are being written to the transfer
buffer, the previously written data are being output. For
PWMO output, switching to PWM output occurs at a maxi-
murn of 2'%/c [s) (at 4MHz, 8192s) after “Cy"is writtento the
buffer selector. For PWM1 through PWM3 output data
switching, this requires 2%t [s] (at 4MHz, 128pus).

Table 2-4. Bit and Buffer Number of Data Transfer Buffer

Buffer Number Correspondence to 8it

(OP17) (0P18) Mode PWM Output
2 Bit of PWMO transfer butfer 9to 6 Write Preceding data
3 Bit of PWMO transter bufler 131010 Write Preceding data
4 Bit of PWMO transfer butfer 300 Write Preceding data
5 Bit of PWMO transfer buffer 510 4 Write Preceding dala
6 Bit of PWM1 transter buffer 3to 0 Write Preceding data
7 Bit of PWM1 transier buffer 5t0 4 Write Preceding data
8 Bit of PWM2 transter bufler 3o 0 Write Preceding data
9 Bit of PWM2 transter buffer 5104 Write Preceding data
A Bit of PWM3 transfer buffer 3o 0 Write Preceding data
B Bit of PWM3 transfer buffer 5t 4 Write Preceding data
C None Transter Present data

TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC.

257



TMP47C233A/433A/933A 4-Bit Microcontroller TLCS-47

Input/Output Circuitry 2) 1O ports

M

Control pins The input/output circui

Input/output circuitries of the 47C233A/433A control be chosen by a code (

pins are similar to those of the 47C2008/4008B.

tries of the 47C233A/433A I/O
ports are shown below. Any one of the circuitries can
PC, PF) as a mask option.

PORT 1o Input/Output CIRCUITRY and CODE REMARKS
R pull - down resistor
R = 70k (typ)
Ko | tnput b P
Rin R = 1k0(typ)
PC PE Sink open drain
nitial “Hi-2"* Initial "High vOD
or
P Qutput Push-pull output
P2 —>o—
High current
Ps
IoL = 20 mA (1yp )
P PF
< Sink open drain
Initial "Hi-2” Initial "Low"
or
RS Vo —{>o—{ Push-pull output
R
= R = 1kQ(typ.)
3
PC 33
Sink open drain
VDD
— o
R6 [le] —|>o—l Tri-state
=R -
i] DISABLE R Initial “Hi-Z"
R = 1k (typ)
Ra&, R7 —D R8 Sink open drain
Initial “Hi-2°
R ——o | ——o—]
R? o R R Hysteresis input
R8 (Port R8)
R = 1kl (typ.)
R92 R91, R3O
—D %ink open drain
—{o—4 Initial "Hi-Z*
[ ———{>o—] LR Comparator input
R9 o) = (R92 pin)
] R = Vkil(typ}
Vier
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4-Bit Microcontroller TLCS-47 TMP47C233A/433A/933A

Electrical Characteristics

Absolute Maximum Ratings (Vgg = 0V)

Parameter Symbol Pins Ratings Unit
Supply Voltage Voo 0507 Vv
Input Voltage Vin 05t Vpp+05 Vv
QOutput Voltage Vourt E)_<cepl sink open Qrain pin, but in.clude R92 pin -05t0Vgp+05 v
Vourz Sink open drain pin except R32 pin 051010
) lourt Ports P1, P2 30
Output Current (Per 1 pin) mA
loute Ports RS, R7, R8, R9 32
QOutput Current  (Tolal) Tlount Ports P1, P2 120 mA
Power Dissipation [Ty, = 70°C] PD 600 mw
Soldering Temperalure  (time) T 260 (10s) °C
Storage Temperalure Tag -5510125 °C
Operating Temperature Topr -30t0 70 °C

Recommended Operating Conditions (Vgg = OV, Ty, = -30 to 70°C)

Parameter Symbo! Pins Conditions Min. Max. Unit
Supoly Volt v In the Normal mode 45 60 v
U oltage :
PPly orag o in the HOLD mode 20

Vi Except Hysteresis Input Voo x 0.7

Input High Voltage Vi Hysteresis (nput Vpp X 0.75 Voo N
leS VDD <45y VDD x09
\ Except Hysteresis input Vpox0.3

11 p Y p Voo 2 45V DD

Input Low Voltage Vi Hysteresis Input 0 Vpp x0.25 v
VILS VDD <45V VDD x0.1

Clock Frequency fc 04 42 MHz

Note: Input Voltage Vy3, V)52 in the HOLD mode.
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TMP47C233A/433A/933A

4-Bit Microcontroller TLCS-47

DC Characteristics (Vgg = 0V, Topr = -30 to 70°C)

Parameter Symbol Pins Conditions Min. Typ. Max. Unit
Hysteresis Voltage Vs |Hysteresis Input - 07 - v
I Port KO, TEST, RESET, HOLD =
Input Current N . Vop = 5.5V - +2 pA
o |Port R (open drain) Vin =3.5V/0V
Input Low Current i Port R (push-pull) Voo =55V, Viy=04V - - -2 mA
R Port KO with pull-up/putl-down 30 70 150
Input Resistance LU il pUupp KQ
Rie  |RESET 100 220 450
Tri-state port _ B B A
Oulput Leakage Current Lo Port i {open drain) Vpp = 5.5V, Ygyr = 5.5V 2 pA
V, Ports P. R (push-pull Vop = 4.5V, fgy = -200) 24 -
Output High Voltage ot _(p pul) oo ot WA Vv
Vouz  |Port R (Tri-state) Vop =45V, gy = -0.7mA 41 - -
V Ports RS, R7 to R9 Vpp = 4.5V, I, = 1.6mA
Output Low Voltage o o o - - 04 v
VOLZ Ports R4, R6 VDD =45V ’OL =0.7mA
Output Low Current lor  |PortP Vpp =45V Vg =10V - 20 - mA
Supply Current _ - )
{in the Normal mode) loo Voo =55V fc = aMHz 3 6 mA
Supply Current ~
(in the HOLD mode) oo Vop =55V 05 10 wA
Note 1: Typ. values show those at T, = 25°C, Vpp = 5V,
Note 2: Input Current yy: The current through resistor is not included, when the pull-up/pull-down resistor is contained.
Note 3: Supply Current: Vi = 5.3v/0.2v
The KO port is open when the puli-up/pull-down resistor is contained.
The Voltage applied to the R port is within the valid range M or V.
A/D Converter Characteristics (Vgg = OV, Vpp = 4.5 to 6.0V, Topr = -30 to 70°C)

Parameter Symboli Pins Conditions Min. Typ. Max Unit
Analog Input Voltage Van CIN Vg - Voo v
A/D Conversion Error - - +/4 LSB

AC Characteristics (Vgg = 0V, Vpp = 4.5 to 6.0V, Topr = -30 to 70°C)

Parameter Symbol Conditions Min. Typ. Max. Unit
Instruction Cycle Time by 19 - 20 i3
High Level Ciock Pulse Width twen

- For external clock operation 80 - - ns
Low Level Clock Pulse Width twoL

260
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4-Bit Microcontroller TLCS-47 TMP47C233A/433A/933A
Recommended Oscillating Conditions (Vgg = OV, Vpp = 4.5 to 6.0V, T, = -30 to 70°C)
(1)  4MHz
XIN XOuT
Ceramic Resonator
CSA4.00MG (MURATA) Cyn = Cxourt = 30pF e
KBR-4.00MS (KYOCERA) Cyin = Cxour = 30pF a
Cxw; /;;Cxour
Crystal Oscillator
204B-6F 4.0000 (TOYOCOM}) CXIN = CXOUT = 20pF
@ 400KHZ XIN XouT
Ceramic Resonator 200k Hz 2 Reour
CSB400B (MURATA) CXIN = CXOUT = 220pF, RXOUT = 6.8kQ Cuin Cxour
KBR-400B (KYOCERA) Cxin = Cxout = 100pF, Ryout = 10KQ A&
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TMP47C233A/433A/933A

4-Bit Microcontroller TLCS-47

Typical Characteristics

R R-Ta K0 port
) lvpp=s5V
100
50
0 Ta
- 40 0 40 80 (*C)
loH-VoH  CMOSR port
low
Vop=4.5V
eh) [~ Ta=25C
- 400
- 300
- 200 N
-100 \
0 Vou
2 4 6 (V)
loL=VoL RS, R7.R8, R9 port
lov
(ma}|Yoo=45V
Ta=25°C
8
. /|
4 //
2
0 Vo,
04 0.8 1.2(v)
Ibo - Voo
lop
{mA) | Ta=25°C
4
3
2 i a8 MM
1 | ]
0 I Voo
3 5 7 v)
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R R-Ta RESET pin
k) vy =55y
400
300
=
L1
200 i
-
100
0 Ta
- 40 0 40 80 (*C)
loH - Von  TRISSTATE port it -Vin CMOS R port
lon n
Vpp=4.5V Vpop=55V
(ma) Ta=25°C ) Ta=25°C
_a - 800
\\
-1 - 600 \
-2 \\ - 400
-1 -200
0 Vou 0 Vin
2 ) 6 (V) 2 4 65 (V)
loL - Vou P1,P2 port \ low - Vou R4, R6 port
lol oL
(may[Yoo=4.5v (ma) | Voo =45V
Ta=25°C Ta=25°C e
40 P 8 /
]
30 // 6 e
20 / 4
10 2
0 Vou 0 Voo
0.4 0.8 12(v) 0.4 0B 12(9)
Ipp - fc Operating area
I
(ma) | Voo =55V (mHz)Te = - 30t 70°C
Ta=25°C {Normal mode)
4 m 8
3 6
2 / 4
1 " 2
LbrT]
0 fc 0 Voo
0.4 0a 1 4 10(MH2) 2 ) 6 (V)
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