TOSHIBA TMP47C222/422

CMOS 4-Bit Microcontroller

TMP47C222N, TMP47C422N
TMP47C222F, TMP47C422F
TMP47C222U, TMP47C422VU

The TMP47C222/422 are high speed and high performance 4-bit single chip micro computers, integrating AD
converter, pulse output, zero-cross detector and LCD driver based on the TLCS-470 series.

Part No. ROM RAM Rackage OTP
mp4zczeen (| | P-SDIP42-600-1.78__ | TMP47P422VN_
TMP47C222F 2048 x 8-bit 192 x 4-bit P-QFP44-1414-0.80D | TMP47P422VF
™pazc222u | | ] P-QFP44-1010-0.80 | TMP47P422VU
TMP47C422N P-SDIP42-600-1.78 TMP47P422VN
TMP47CA22F | 4096x8-bit |  256x4-bit |P-QFPA44-1414-0.80D | TMPA7P422VE _
TMP47C422U P-QFP44-1010-0.80 | TMP47P422VU
Features
#4-bit single chip microcomputer P-SDIP42-600-1.78
@Instruction execution time:1.0 us (at 8 MHz)
& Low voltage operation: 2.2V (at 4.2 MHz)
€92 basicinstructions TMP47C222N
¢ Table look-up instructions mgz;g:gg%
#Subroutine nesting: 15 levels max
&6 interrupt sources (External: 2, Internal: 4) P-QFP44-1414-0.80D
All sources have independent latches each, and multiple
interrupt control is available.
@1/0 port (SDIP: 20 pins, QFP: 22 pins) TMP47C222F
®Interval Timer ;mgz;gggfﬁ
®Two 12-bit Timer/Counters
Timer, event counter,and pulse width measurement mode
& Watchdog Timer
#Serial Interface with 8-bit buffer
¢ Simultaneous transmission and reception capability TMP47C222U
e 8/4-bit transfer, external/internal clock, and mx;gﬁfgu
leading/trailing edge shift mode
000707EBA1

@ 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 TMP47C222/422

@ 8-bit successive approximate type AD converter
e With sample and hold
e 4analoginputs
e Conversion time: 24 us (at 8 MHz)
@ Pulse output
Buzzer drive/Remocon carrier
@ Zero-cross detector
& LCD driver
® LCD direct drive capability (max 10-digit display at 1/4 duty LCD)
® 1/4,1/3,1/2 duties or static drive are programmably selectable.
#Dual-clock operation
High-speed / Low-power-consumption operating mode
#Hold function
Battery/Capacitor back-up
¢ Emulation pod: BM47C422
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TOSHIBA

TMPA47C222/422

Pin Assignments (Top View)
P-SDIP42-600-1.78

SEGO <1 ~ 42 [J=—VDD
SEG1 <2 41 [ F—>-com4
SEG2 <3 40 [ 1—-com3
SEG3 <4 39 [ F—>com2
SEG4 <5 38 [ }—comn
SEG5 <6 37 [ J=—vLC
SEG6 <7 36 [ J<—HOLD (KEO)
SEG7 <8 35 [ J<—RESET
SEG8 < ]9 34 3—XxouTt
SEG9 <110 33 [ ]=—XIN
SEG10 <— ] 11 32 [FJ=>R92 (5CK)
SEG11 <] 12 31 | ]=>R91 (S0O)
R60 (SEG12) <[] 13 30 [EJ==>R90 (51)
R61(SEG13) <[] 14 29 [ J=>-R83(T1)
R62 (SEG14) <>=[] 15 28 [ 1=<>R82 (INT1/ZIN)
R63 (SEG15) <[] 16 27 | 1=>R81(T2)
R40 (AINO/SEG16) ==>[] 17 26 [ 1=>R80 (INT2)
R41 (AIN1/SEG17) <[] 18 25 [J=>R73 (XTOUT)
R42 (AIN2/SEG18) <[] 19 24 [ J=<=-R72 (XTIN)
R43 (AIN3/SEG19) <[] 20 23 [ J=>R71 (PULSE)
vss —=[] 21 22 EJ=>=R70
=
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TOSHIBA

TMPA47C222/422

Pin Function

Pin Name Input/ Output Function
R43 (AIN3/SEG19) to /0 ] . AD converter analog input
R40 (AINO/SEG 16) (1/0) 4-bit I/0 ports with latch (P5 porthasonly | /| cD segment drive output
P51, P50 Output 2-bit). (Note)
R63 (SEG15) to .
R60 (SEG12) I/O (Output) | These ports can be set, cleared and tested | LCD segment drive output
R73 (XTOUT) I/O (Output) for each bit as specified by L-register Resonator connecting pins
. (Low-frequency).
R72 (XTIN) 1/0 (Input) indirect addressing bit manipulation
R71 (PULSE) I/0 (Output) |instruction. Pulse output
R70 110
R83(T1) 4-bit I/0 ports with latch Timer/ Counter1 external input
R82 (INT1/ZIN) 110 When used as input port, external External interrupt1 and zero-cross input
................................... Interrupt |nput p|n, Ortlmer/C()unter
R81(T2) (Input) external input pin, the latch must be setto | Timer/ Counter2 external input
R80 (INT2) L External interrupt2 input
ROZECK) i VO W/O) .| 3-bit /0 ports with latch Serial dock VO e
R91 (SO) I/0 (Output) | When used as input port or serial port, the | Serjal data output
............................................................ latch must be set £ “1°.
R90 (SI) 1/0 (Input) Serial data input
SEG11to SEGO LCD segment drive output
................................... Output
COM4 to COM1 LCD Common drive output
XIN Inpm ........ Resonator connecting pins (High-frequency).
For inputting external clock, XIN is used and XOUT is opened
XOUuT Output
RESET Input Reset signal input
HOLD (KEO) 1/0 (Input) HOLD request/release signal input sense input
VDD (VAREF) +5V AD converter analog reference voltage
Kij"cgr'{\'/éi"t“e'r"é'hgl'{)é"r'éi"é'r'é'h'c'é'\'/oltage
VSS (VASS) Power Supply | 0V (GND) (GND)
VLC LCD drive power supply

Note: TMP47C222/422N (SDIP) do not have port P5.
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