TOSHIBA TMP47C456A/956A

CMOS 4-Bit Microcontroller
TMP47C456ADF

The TMP47CA456A is a high speed and high performance 4-bit single chip microcomputer based on the TLCS-
47 CMOS series. The TMP47C456A has LCD driver, DTMF generator and large-capacity RAM for repertory dial,
which is suitable for application in telephones. The TMP47C456A has two oscillation circuits. It is possible to
switch the operating mode ; high speed operation and low power consumption operation.

Part No. ROM RAM Package Piggyback
TMP47C456ADF 4096 x 8-bit 768 x 4-bit P-QFP80-1420-0.80B TMP47C956AG

Features
@ 4-bit single chip microcomputer
@Instruction execution time:
8.3 us (at 960 kHz), 244 us (at 32.8 kHz)
& Low voltage operation: 2.7 V min

P-QFP80-1420-0.80B

490 basic instructions " -
#Table look-up instructions b '\/\ ///kﬁ
#Subroutine nesting: 15 levels max /y//’ﬁ:’ff/@{ s
#6 interrupt sources (External: 2, Internal: 4) S
All sources have independent latches each, and multiple
interrupt control is available. TMPA47C456ADF
@1/0 port (34 pins) Note: Referto PACKAGE of chapter 9.
e Input 1 port 4 pins
e 1O 7ports 27 pins QFC80
e Output 1port 3 pins

&Interval Timer
& Two 12-bit Timer/Counters
Timer, event counter, and pulse width measurement mode
®Watchdog Timer
#Serial Interface with 4-bit buffer
External/internal clock, and leading/trailing edge shift mode

TMP47C956AG
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@ For a discussion of how the reliability of microcontrollers can be predicted, please refer to Section 1.3 of the chapter entitled
Quality and Reliability Assurance / Handling Precautions.

@ TOSHIBA is continually working to improve the quality and reliability of its products. Nevertheless, semiconductor
devices in general can malfunction or fail due to their inherent electrical sensitivity and vulnerability to physical stress.
It is the responsibility of the buyer, when utilizing TOSHIBA products, to complfy with the standards of safety in
making a safe design for the entire system, and to avoid situations in which a malfunction or failure of such TOSHIBA
products could cause loss of human life, bodily injury or damage to property.

In developing your designs, please ensure that TOSHIBA products are used within specified operating ranges as set
forth in the most recent TOSHIBA products specifications. Also, please keep in mind the precautions and conditions set
forth in the “Handling Guide for Semiconductor Devices,” or “TOSHIBA Semiconductor Reliability Handbook” etc..

@ The TOSHIBA products listed in this document are intended for usage in general electronics applications (computer,
personal equipment, office equipment, measuring equipment, industrial robotics, domestic appliances, etc.). These
TOSHIBA products are neither intended nor warranted for usage in equipment that requires extraordinarily high
quality and/or reliability or a malfunction or failure of which may cause loss of human life or bodily injury
("Unintended Usage”). Unintended Usage include atomic energy control instruments, airplane or spaceship instruments,
transportation instruments, traffic signal instruments, combustion control instruments, medical instruments, all types of
safety.dkevices, etc.. Unintended Usage of TOSHIBA products listed in this document shall be made at the customer's
own risk.

@ The products described in this document are subject to the foreign exchange and foreign trade laws.

@ The information contained herein is presented only as a guide for the applications of our products. No responsibility
is assumed by TOSHIBA CORPORATION for any infringements of intellectual property or other rights of the third
parties which may result from its use. No license is granted by implication or otherwise under any intellectual
property or other rights of TOSHIBA CORPORATION or others.

@ The information contained herein is subject to change without notice.
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TOSHIBA TMP47C456A/956A

@ LCD driver (automatic display)

e LCDdirectdrive (Max 16-digit display at 1/4 duty LCD)

e 1/4,1/3,1/2 duties or static drive are programmably selectable.
@& LCD driver (automatic display)

e LCDdirectdrive (Max 16-digit display at 1/4 duty LCD)

e 1/4,1/3,1/2 duties or static drive are programmably selectable.
¢ DTMF (Dual Tone Multi Frequency) output

e DTMF output with one instruction

e Single tone output function
®RAM for repartry dial: 768 x 4-bit max
@ BEEP output function
& Dual-clock operation

High-speed / Low-power-consumption operating mode

#Real Time Emulator: BM47216A
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TOSHIBA TMP47C456A/956A
Pin Assignment (Top View)
T2 oo N0mIE MmN - O
P-QFP80-1420-0.808 P22 e 2280 2RRSRCGcommbia
BV NV VN Y X XX XX XX XX e
HHHHHHHHHHHHHHHHHHHHHHAHBH
64 63 62 61 60 59 58 57 56 55 54 53 52 51 50 49 48 47 46 45 44 43 42 41
SEG12 <«—[TT]e5 40T 1> R43
SEG13 <«—[TT]66 39T J=> R42
SEG14 <€—[TT]67 38T = R4
SEG15 <—[CTT]e8 37T <> Ra0
SEG16 <«—[—TT]69 36 T _—1=€> R92 (5CK)
SEG17 <—[IT]70 35111 R91(SO)
SEG18 <«—[1T]71 34[TT—J=€> R90 (SI)
SEG19 <«—[11]72 331 —J=— vDD
SEG20 <—[TT]73 32 1= R83(T1)
SEG21 -«—[IT]74 31 [IIT—__J=e> R82 (iNT1)
SEG22 -«—[1T]75 30[ 111> R81(T2)
SEG23 <«—[1T]76 29[TT—J=> R8O (INT2)
SEG24 <—[TT]77 28 AT J==— K03
SEG25 <«—[1T]78 o 27 [T J-— K02
SEG26 <«—[—11]79 26 T _—1<— K01
SEG27 <«—[TT]80 2511 1=— K00
1.2 345 6 7 8 9 1011121314151617 1819 20 21 22 23 24
O QO = N - B W ZFEEZIFIRY < O
NN®dmd o gogogg o ow s oD Zl0mm @
goevgdddsnnaud>xgorlpliEee
A rn Y UUU g - % =
< o
E o
Block Diagram
Segment driver output SEG31 to SEGO Common driver output COM4 to COM1
A AN
Power | ypp=>
supply | vss 1>
LCD drive VLC'—>| LCD driver circuit |
power supply I EQN
FLAG | Accumlator | HR | LR Data Memory PC
RAM
clz S |G \ ALU j RAM address buffer (RAM)
[T LCD display data area| Program Memory
Reset input STACK SPW (ROM)
RESET _ System controller
Test pin EIR | EIF TC1 | TC2 | DC Data Table
TEST System clock controller Interrupt control
High frequency p A
Osc. connecting Timing Generator 1* T T L—/
PiRs XIN  —P L Interval timer 12-bit -
High-freq. - 4-bi
xouT e "'9nred Clock Timer/Counter | [ ¢ b!t“ terf DTMF BEEP output IR
* (2¢h) erial Intertface Generator circuit
XTIN  —| Low-freq. Generator Decoder
r{XTOUT*— Watchdog
Low frequency Timer A
Osc. connecting I
P — . 0 .
ke 7o |
LI R L LU
Ko3 R33(WTO) R83(T1) R92(SCK) P142 R73 R63 R53 R43
to R32 R82(INTT) R91(SO) TONE  p141 to to to to
Koo R31 R81(T2) RIO(SI) P140(BEEP) R70 R60 R50 R40
R30 R8O(INT2)
1/0 port 1/0 port 1/0 port 1/0 port Tone output Output port 110 port
T/Cinput (Serial port) (BEEP output)

Interruptinput

Watchdog Time
output
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TOSHIBA TMP47C456A/956A
Pin Function
Pin Name Input/Output Functions
KO3 to KOO Input 4-bitinput port
R33 (WTO) 1/0 (Output) 4-bit /O port with latch. Watchdog timer output
............................................................. When used as the input port, the latch MUSt D@ [esww-reeermessm
R32 to R30 110 setto “1".
R43 to R40
R53 to R50 4-bit I/0 port with latch.
110
R63 to R60 When used as the input port, the latch must be set to “1”.
R73 to R70
R83(T1) 4-bit /0 port with latch. Timer/Counter 1 external input
"""""""""""""""""""""" When used as the input port, external o
R82 (INT1) External interrupt 1 input
............................. VO (input) interrupt input pin, OF tiMEr/COUNTEr INPUE Pin, [ e
R81(T2) ................ the latch must be set to “1”. Tlmer/Counte r 2 externall npu t ..........
R80 (INT2) External interrupt 2 input
R92 (5CK) V0 (1/0) 3-bit /O port with latch. Serial clock I/0
............................................................. When used as the input port or serial port, the [/
R91 (SO) 1/0 (Output) Serial data output
............................................................. latch must be set to “1”.
R90 (SI) 1/0 (Input) Serial data input
P142,P141 Output
............................................................. 3'b|t |/O portWIth Iatch
P140 (BEEP) Output (Output) BEEP output
SEG31 to SEGO LCD Segment driver output
............................. Output
COM4 to COM1 LCD Common driver output
TONE Output Tone output
XIN Input Resonator connecting pins (High-frequency).
XOUuT Output For inputting external clock, XIN is used and XOUT is opened.
XTIN Input Resonator connecting pins (Low-frequency).
XTOUT Output For inputting external clock, XIN is used and XOUT is opened.
RESET Input Reset signal input
TEST Input Test pin for shipping test. Be opened or fixed to low level.
VDD +2.7Vto6.0V
VSS Power Supply 0V (GND)
VLC LCD drive power supply
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TOSHIBA TMP47C456A/956A

Operational Description

Concerning the TMP47C456A the configuration and functions of hardwares are described. As the description
has been provided with priority on those parts differing from the TMP47C452B, the technical data sheets for
the TMP47C452B shall also be referred to.

1.  System Configuration
(1) CPU Core Function
The functions are the same as those of the TMP47C452B.
(2) Peripheral Hardware Functions

@ 1/0 Port ® LCD Driver

@ Interval Timer ® DTMF Generator
@ Timer/Counter @ BEEP Qutput Circuit
@ Watchdog Timer Serial Interface

2. CPU Core Functions

2.1 Data Memory
The TMP47C456A has a total of 768 x 4bits of data memory. This memory is same as the data memory
built into the TMP47C452B, so refer to the technical data sheets for the TMP47C452B for an explanation
of the operation.

2.2 System Clock Controller
The TMP47C456A has two oscillation circuits with a high-frequency clock and a low-frequency clock.
Power consumption can be decreased by switching to low-speed operation using the low-frequency clock
when necessary (dual clock operation) . The high-frequency clock can be obtained by connecting an
oscillator to the XIN and XOUT pins; the low-frequency clock can be obtained by connecting the
oscillator to the XTIN and XOUT pins.

2.2.1 Circuit configuration
Figure 2-1 shows the configuration of system clock controller.

. r---Clock ————y
[ Generator !
XIN ! ! ' fe
" I:|I |:|, ! High-frequency ! Timing System clock
1 1 I
" T I::l ! clock oscillator ! Generator Controller
1 1
XouT T ! :
- | I
" XTIN [:l i ! System clock
5 : i Low-frequency i fs OP16  IPOE
I T |:|' ' clock oscillator H FooTos
>—| (—!—I : L
XTOUT | 1 .
77 i """""""""" ?  Clock Generator control Command register Status register
1

Figure 2-1. System Clock Controller
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TOSHIBA TMP47C456A/956A

Electrical Characteristics

Absolute Maximum Ratings (Vss=0V)
Parameter Symbol Pins Rating Unit

Supply Voltage Vpp -0.5t07 \Y

Supply Voltage (LCD drive) Vic -0.5toVpp +0.5 \Y

Input Voltage Vin -0.5toVpp+0.5 Y
VouT1 Except sink open drain pin -0.5toVpp+0.5

Output Voltage Vv
Vout2z | Sink opendrain pin -0.5t0 10

Output Current  (per 1 pin) louT 3.2 mA

Power Dissipation [Topr =70C] PD 600 mwW

Soldering Temperature (time) Tsid 260(105) T

Storage Temperature Tstg -55t0 125 T

Operating Temperature Topr -30t0 60 T

Note: The absolute maximum ratings are rated values which must not be exceeded during operation, even for an
instant. Any one of the ratings must not be exceeded. If any absolute maximum rating is exceeded, a device may
break down or its performance may be degraded, causing it to catch fire or explode resulting in injury to the
user. Thus, when designing products which include this device, ensure that no absolute maximum rating value

will ever be exceeded.
Recommended Operating Conditions (Vss =0V, Topr= —30to 60°C)
Parameter Symbol Pins Conditions Min Max Unit
In the Normal mode 2.7
Supply Voltage Vpp 6.0 \Y
In the SLOW mode 2.7
ViH1 Except Hysteresis Input Vpp % 0.7
. Vpp = 4.5V
Input High Voltage Vin2 Hysteresis Input Vpp % 0.75 Vop v
VIH3 VDD <45V VDDXO.g
Vi Except Hysteresis Input Vpp X% 0.3
Vpp Z 4.5V
Input Low Voltage Vi Hysteresis Input 0 Vpp % 0.25 v
V||_3 VDD <45V VDDXO.1
Clock Frequency
(High freq.) fc XIN, XOUT 960 kHz
Clock Frequency
fs XTIN, XTOUT 30.0 34.0 kHz
(Low freq.)

Note: The recommended operating conditions for a device are operating conditions under which it can be guaranteed
that the device will operate as specified. If the device is used under operating conditions other than the
recommended operating conditions (supply voltage, operating temperature range, specified AC/DC values etc.),
malfunction may occur. Thus, when designing products which include this device, ensure that the
recommended operating conditions for the device are always adhered to.
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TOSHIBA TMP47C456A/956A
DC Characteristics (Vss =0V, Topr= —3010 60°C)
Parameter Symbol Pins Conditions Min | Typ. | Max | Unit
Hysteresis Voltage Vys Hysteresis Input - 07| — \Y
It Port KO, TEST Vpp=5.5V,
Input Current RESET - - 12 wA
Iin2 Ports R (open drain) ViN=5.5V/0V
Low Level Input I Ports R (push-pull) Vop =55V, Viy=0.4V - | - -2| mA
Rin (F;gctvrz(o with pull-up/pull- 30 70 150
Input Resistance kQ
Rin2 RESET 100| 220 450
Qutput Leakage o Ports R (open drain) Vpp =55V, Voyr=5.5V - | - 2| A
Vutput Level High v, Ports R (push-pull) Vbp =45V, lon = - 200 A 24 - | = | v
Sgﬁg‘g‘e'-e"e' Low  1vow Except XOUT Vpp=4.5V, lo = 1.6 mA — - 04| Vv
Segment Output .
Registance P Ros SEG pin
Common Qutput h 20 - k@
Resistance Roc COM pin
Vo Vop=5V,Vpp-Vic=3V 38| 40| 42
Segment/Common SEG / COM pi v
Output Voltage Vo pin 33| 35| 37
Voiz 28| 30| 3.2
Iob Vpp=5.5V, Vic=Vss - 0.6 1.2
Supply Current fc =960 kHz
(in the Nomal mode) Vpp=5.5V, V= Vss mA
IppT fc=960 kHz - 2.2 35
When tone is oscillating
Vpp=3V, Vi c=V
Supply Current Ibbs DD LC=Vss _ 15 30| A
(in the SLOW mode) fs =32.768 kHz

Typ. values shows those at Top, =25 °C, Vpp =5 V.

Output Resistance Ros, Roc: Shows on-resistance at the level switching.
Vo2/3: Shows 2/3 level output voltage, when the 1/4 or 1/3 duty LCD is used.

Vois2: Shows 1/2 level output voltage, when the 1/2 duty or static LCD is used.

Vo1/3: Shows 1/3 level output voltage, when the 1/4 or 1/3 duty LCD is used.

Input Current liy;: The current through resistor is not included, when the input resistor (pull-up/pull-down) is

Note 1:
Note 2:
contained.
Note 3:
Note 4:
Note 5: Supply Currentipp:
Note 6: Supply Current ipps:

Vin=53Vv/02V

The port KO is open when the input resistor is contained.

The voltage applied to the port R is within the valid range.

Vin=2.8V/0.2V. Onlylow frequency clock is only osillated (connecting XTIN, XTOUT).
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TOSHIBA TMP47C456A/956A
AC Characteristics (Vss=0V, Vpp=2.7t06.0V, Topr = —30to 60°C)
Parameter Symbol Conditions Min Typ. | Max | Unit
) . In the Normal mode 83 s
Instruction Cycle Time tey
In the SLOW mode 235 — 267 7]
High level Clock pulse Width tweH
External clock 80 - - ns
Low level Clock pulse Width twel
Shift Data Hold Time tspH 0.5tcy - 0.3 — — s
Note: Shift Data Hold Time:
External Circuit for SCK pin and SO pin. Serial port (completion of transmission)
VDD - ey
10 kQ
tspH

50 pF
;/; SO

X X X ][1.5V

Tone Output Characteristics (Vss=0V, Vpp=2.710 6.0V, Topr = — 30 to 60°C)
Parameter Symbol Conditions Min | Typ. | Max Unit
Tone Output Voltage (ROW) VTONE RL = 10kQ,Vpp=2.7V 125 185 250 mVrms
Pre-emphasis High Band (COL/ROW) PEHB PEHB =20 log (COL/ROW) 1 2 3 dB
Output Distortion DIS — — 10 %
Frequency Stability Af Except error of osc. frequency - — 0.7 %
Recommended Oscillating Conditions (Vss=0V, VDD =2.7t0 6.0V, Topr= - 30 to 60°C)
(1) 960 kHz XTIN XTOUT
Ceramic Resonator
KBR - 960H3 (KYOCERA) CxiN = CxouT =100 pF
CSB960J21 (MURATA)  Cyin = Cxout = 220 pF 0
CXTu\l;;l; ;;;CXTOUT

(2) 32.768 kHz
Crystal Oscillator

Note:
required.

XTIN XTOUT

CxTiN, CxTOUT; 1010 33 pF

32.768 kHz

0
CXTu\;; ;;CXTOUT

In order to get the accurate oscillation frequency, the adjustment of capacitors must be

5-56-33
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TOSHIBA TMP47C456A/956A
Typical Characteristics
R-Ta KO port R-Ta RESET pin
k) |vpp=55Vv k) lypp=55v
100 /,4 400
7 300 —
/ //
50 200 —
-]
100
0 Ta 0 Ta
-40 0 40 80 (°Q) -40 0 40 80 (°C)
loH-VoH CMOSRport hiL-VIN CMOS R port | loL- VoL CMOS R port
loH IL oL
Vpp=4.5V A Vpp=5.5V Ml Vop=4.5V
(A) \\ Ta=25°C (wA) Ta=25°C (mA) Ta=25°C
- 400 g - 800 F— 8 4
\\ /
-300 -600 ‘\ 6 /
-200 \ - 400 4 //
-100 \\ -200 \ 2 A
0 VoH 0 Vin 0 VoL
2 4 6 (V) 2 4 6 (V) 0.4 0.8 1.2(V)
TONE Vpp-VpD
Vep
(V) |Ta=25°C
4
3
/
R ‘/’r
Vep
1 =
0 Vbp
2 4 6 V)
Ipp - Vpp Ipbt - VbD
Ipp IppT
(mA)| Ta=25°C | (mA) | Ta=25°C
0.6 // 3 /
0.4 /, 2 //
0.2 “ 1 =]
0 Vbp 0 Vbp
2 4 6 ) 2 4 6 (V)
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TOSHIBA

TMP47C456A/956A

CMOS 4-Bit Microcontroller

TMP47C956AG

The TMP47C956A, which is equipped with an EPROM as program memory, is a piggyback type evaluator chip
used for development and operational confirmation of the TMP47C456A application systems (programs).
The TMP47C956A is pin compatible with the TMP47C456A which is mask-programmed ROM device.

Pin Assignment (Top View)

64 [——1—= SEG11
63 [—1— SEG10
62 [—1—= SEG9

61 [———= SEG8
60 [—1— SEG7
59 —J—= SEG6

58 [———= SEG5

57 —1— SEG4

56 [——= SEG3

55 —— SEG2

54 —— SEG1

53 —1—™ SEGO

NN —OMAN—OMAN—O

NN NNOOOELWLWLLWWn

[ o B o o < o s < e e s A

o ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ

N— OO NOW ST MmN —
SEG12=—[— 65 NS T TS ST S S g0 [——JesR43
SEG13=—[—] 66 39 [ ] R42
SEG14=—[— 67 38 [ R41
SEG15<—— 68 BB@D@B® 37 == Ra0
SEG16=—[—] 69 A8 2 Z u:|8 glﬁ ~e ([©1a 36 = R92 (5CK)
SEG17=——— 70 vee 29) =z @15 35 = R91(50)

— = R90 (S

e Y ==t oy
SEG20=—[— 73 o 32 —1==R83(T1)
SEG21=—[—] 74 R @6ND 51 == Rr82(INTT)
SEG22-—[— 75 vPP(30) @ 12 30 ——=—+=R81(T72)
SEG23=—[——] , 1< R80 (INT2)
55624::[: ;S Viﬁ% ew 399 9 e :; ig :I:K03
SEG25~—[—] 78 Z 27 [—=— K02
SEG26=—C—79 ~ 000016610/, 26 [——J=— K01
SEG27-—[—] 80 25 [——J=— K00

SEG28 <-—[—]1
SEG29 =—[]2
SEG30 ——[—]3
SEG31 -—[—]4

COM1 =—[—5
com2 =——[—Te
com3 -—[]7

COM4 =—L—8

vLe —[T9

p142 =— 10

p141 +—L—mn

P140 (BEEP) <—[—12

TEST —~C——13
TONE =—C—14

vss —C—15
xIN —=~——16
xouTt +——17
xTouT <—C——18
XTIN —>|:19

| — Y}
R33 WO —=——21

RESET —

R32 *"_: 22
R31 =+=L—23
rR30=*=C""J24
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with the standards of safety
nction or failure of such TOSHIBA

@ For a discussion of how the reliability of microcontrollers can be predicted, please refer to Section 1.3 of the chapter entitled
Quality and Reliability Assurance / Handling Precautions.

@ TOSHIBA is continually working to improve the quality and reliability of its products. Nevertheless, semiconductor
devices in general can malfunction or fail due to their inherent electrical sensitivity and vulnerability to physical stress.
It is the responsibility of the buyer, when utilizing TOSHIBA products, to complfy i
making a safe design for the entire system, and to avoid situations in which a malfu
products could cause loss of human life, bodily injury or damage to property.

n

In developing your designs, please ensure that TOSHIBA products are used within specified operating ranges as set
forth in the most recent TOSHIBA products specifications. Also, please keep in mind the precautions and conditions set
forth in the “Handling Guide for Semiconductor Devices,” or “TOSHIBA Semiconductor Reliability Handbook” etc..

@ The TOSHIBA products listed in this document are intended for usage in general electronics applications (computer,
personal equipment, office equipment, measuring equipment, industrial robotics, domestic appliances, etc.). These
TOSHIBA products are neither intended nor warranted for usage in equipment that requires extraordinarily high
quality and/or reliability or a malfunction or failure of which may cause loss of human life or bodily injury
("Unintended Usage”). Unintended Usage include atomic energy control instruments, airplane or spaceship instruments,
transportation instruments, traffic signal instruments, combustion control instruments, medical instruments, all types of
safety.dkevices, etc.. Unintended Usage of TOSHIBA products listed in this document shall be made at the customer's
own risk.

@ The products described in this document are subject to the foreign exchange and foreign trade laws.

@ The information contained herein is presented only as a guide for the applications of our products. No responsibility

is assumed by TOSHIBA CORPORATION for any infringements of intellectual property or other rights of the third
parties which may result from its use. No license is granted by implication or otherwise under any intellectual
property or other rights of TOSHIBA CORPORATION or others.

@ The information contained herein is subject to change without notice.
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TOSHIBA TMP47C456A/956A

Pin Function (Top of the package)

Pin Name Input / Output Functions

A11 to A0 Output Program memory address output

17 to 10 Input Program memory data input

CE Chip enable signal output

— Output

OE Output enable signal output

VCC + 5V (connected with VDD)

............................. Power supply
GND 0V (connected with VSS)
AC Characteristics
Parameter Symbol Conditions Min Typ. Max | Unit

Address Delay Time taD - - 150 ns
Vss=0V, Vpp=2.7t06.0V

Data Setup Time tis CL=100 pF 150 — - ns
Topr = -30t0 60C

Data Hold Time tiH 50 - - ns
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TOSHIBA TMP47C456A/956A

Notes for Use

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

256 K
0000y
Don't use
7000
Program
7FE0  |Data conversion
7FFF  [table

Figure 1. Program area

(2) 1/0 ports
Input/Output circuitries of the TMP47C956A 1/0 ports are similar to the code WB of the
TMPA47CA56A.
When this chip is used as evaluator with other I/O code, it is necessary to provide the external
resistors.

R3, R4, R5, R6, R7 port

10kQ

R3, R4, R5, R6 port

<l 10kQ

P14 port

(a) Code: WE (b) Code: WH

Figure 2. 1/0 code and external circuity
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