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TOSHIBA Under Development TMP86C829/H29/M29

CMOS 8-Bit Microcontroller

TMP86C829U/F, TMP86CH29U/F, TMP86CM29U/F

The 86C829/H29/M29 are the high-speed, high-performance and low power consumption 8-bit microcomputer,
including large-capacity ROM, RAM, LCD driver, multi-function timer / counter, serial interface (UART/SIO),
a 10-bit A/D converter and two clock generators on chip.

Part No. ROM RAM Package OTP MCU

TMPB6C829U/F 8K x 8-bit 512 x 8bit
ittt EUERE Rt et SRR P-LQFP64-1010-0.50
TMP86CH29U/F | 16K x B-bit ‘ TMP86PM29U/F
mrmemstossiemndoo——sZo=ooo-d 15K x 8bit | P-QFP64-1414-0.80A
TMP86CM29U/F_ | 32K x 8-bit

Features P-LQFP&4-1010-0.50
4+ B-bit single chip microcomputer TLCS-870/C series

4 Instruction execution time: 0.25 x5 (at 16 MHz)
122 us (at 32.768 kHz)

® 132 types & 731 basic instructions
¢ 18interruptsources (External: 5, Internal; 13)

. 829U
4 Input/Output ports (39 pins) mﬁggﬁmu
- TVPBECM29U

18-bit timer counter: 1 ch
® Timer, Event counter, Pulse widlth measurement, P-QFP64-1414-0.80A
Frequencymeasurement modes

4 8-bit timer eounter: 4 ch
¢ Timer, Event counter, PWM output, Programmable Divider
Output PPG modes

- % Time Base Timer

4 Divider output function

TMPBECB29F

4 Watchdog Timer TMPBGCH29F

¢ Interruptsource/reset output (programmable) [MiPaocmzar
4 Serial interface

® 8 bit UART/SIO: 1ch
¢ 10-bit successive approximation type A/D converter

® Analoginput: 8 ch

980910EBP1

@ 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 werking to improve the quality and the 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 observe standards of safety, and to avoid
situations in which a malfunction or failure of a TOSHIBA product 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 products specifications. Also, please keep in mind the precautions
and conditions set forth in the TOSHIBA Semiconductor Reliability Handbook.

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

@ The information contained herein is presented only as 2 guide for the applications of our products. No responsibility
is assumed by TOSHIBA CORPORATI(gN 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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# TFour Key On Wake Up pins

¢ LCDdriver/controller
¢ Built-in voltage booster for LCD driver
¢ With displaymemory
¢ LCDdirectdrive capability (Max 32 seg X 4 com)
® 1/4,1/3, 1/2duties or static drive are programmably selectable

4 Dual clock operation

® Single/Dual-clock mode

4 Nine power saving operating modes

STOP mode:

SLOW 1, 2 mode:
IDLE 0 mode:

IDLE 1 mode:
IDLE 2 mode:
SLEEP 0 mode:
SLEEP 1 mode:

SLEEP 2 mode:

Oscillation stops. Battery / Capacitor back-up. Port output hold / High-
impedance,

Low power consumption operation using low-frequency clock (32.768 kHz)

CPU stops, and peripherals operate using high-frequency clock of Time-Base-
Timer, Release by INTTBT interruput.

CPU stops, and peripherals operate using high-frequency clock. Release by
interruputs.

CPU stops, and peripherals operate using high and low frequency clock. Release
by interruputs.

CPU stops, and peripherals operate using low-frequency clock of Time-Base-
Timer. Releage by INTTBT interruput.

CPU stops, and peripherals operate using low-frequency clock. Release by
interrupts,

CPU stops, and peripherals operate using high and low frequency clock. Release
by interrupts.

¢ Wide operating voltage: 1.8 fo 5.5 V at 4.2 MHz/ 32.768 kHz,

2.7t0 5.5 V at 8 MHz/32.768 kHz,
4.5t05.5Vat 16 MHz/32.768 kHz




TOSHIBA
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TMP86C829/H29/M29

Pin Assignments (Top View)

P-LQFP64-1010-0.50
P-QFP64-1414-0.80A

SEG2 =—[11]

SEGH)
SEGY)

SEGID)
SEGTY)
SEGI2)
SEGI3)
SEG14)
SEGHS)
SEG16)
SEGIT)
SEGTE)

V4
49

SEG1 =—[TT]50

SEGQ =— [T} 51
COM3 =—[TT}s2

COM2 =—[IT]

COM1 =—E_IT]

COMo =—LT]

Y3 =TT

V2 —=[TT]

V1 —=[T1T]

C1 —LC

€0 —[—IT]

{DVO) P30 =TT
(PWM3/FDO3/TC3) P31~ 1T
{PWNA/FDOA/PPGATCA) P32 ~wTT]
(PWMB/PDOG/PPGE/TCE) P33 =—aC_IT]

53
54
55
56
57
58
53

a8 @—1—=seG3
47 L1 —5EGa
46 HI 5G5S
45 I 1—"<£Ge
aa XA —SEGT
43 [ J==p77
42 AT w=p7g
41 LI )>p75
40 [T J==p74
3g AT J==p73
38 [T J==p72
37 T ==p71
36 T 1=+=p75
35 I 1==p57
34 IJ==F56
33 I _1**pP55

32

[TT _Jwe—w P54 (SEG19)

[TT = P53 (SEG10)

TT Jw—a P52 (SEG21)

[TT J=—w P51 (SEG22)

[TT T P50 (SEG23)

[T e P17 (SEG245TE)
(1T 1= P16 (SEG25/TXD/S0O}
T T P15 (SEG26/RXDSI)
L e P14 (SEG27ANT3)
)= P13 (SEG28ANT2)
I~ P12 (SEGZIINTI)
T P11 (SEG30)

AT )=—P10 (SEG31)

[T ] AvDD

T - VAREF

[TTJ=—= P67 (AIN7/STOPS)

(A INC) PEQ e[

(STOP /[NTE) P20 ww=1
(AN ZECIN) PE1 ==
(A IN2 ZECNT) PE2 o
(AIN3/INTO) PE2 w3
(AIN4/STOP2) P64 e[
(AIN5 /5TOP3) P65 m
(A NG /3TOPY) PEE w-w [




TOSHIBA Under Development TMP86C829/H29/M29

Block Diagram

1O Port (Segment Output)
P77 (SEGB) P57 (SEG16) P17 (SEG24)

Common outputs Segment outputs to o 10
COM3 to COMO SEG7 to SEGO P70{SEG15) PS0(SEG23) P10 (SEG31)
pang A ~ A AN
Power VDD =t -
Supply vss — 1> - - N
- \“’ H’
| B LCD driver cicuit P7 P5 P1
* A ™
€0 > —
LCD Power 5]] - LCD Voltage l Address/Data Bus
Supply V2 =  booster circuit @ ﬁ @
v3
TLCS-870/C Data Memary Program
CPU RAM Marmoty ROM
Reset 11O RESET-
Test Pin TEST System Control Cireuit l'
p— Standby Control Circuit ‘—{ Interrupt Controller I
Timing Generator 1 f t T ?
Resonator XiN o High Tim_‘ Basa 18-bit B-bit
gﬁ‘r;nectmg XOUT »| frequency Clock Timer Timer/Counter TimerfCounter UARTSSIO
L
(71 frequeny | Semereter Watchdog TC1 reslrcafresires] [ si0 | uart
Timer A 1T LT A \ A
” |
3 J4 ). y J Ly B
! Address/Data Bus
3 ] A
F2 10-bit P6 B
N A AD N
Ne— e}
\, Converter L/ )
[}
N | ~ L
P22t0 P20 AVDD PE7 (AIN7) P33 to P20
VAREF to
\\PGU (AING) Y,
110 Ports  Analog reference
1/C Ports

Pins




TOSHIBA Under Development TMP86C829/H29/M29
Pin Function
Pin Name Input/ Output Function
P17 (SEG24, 5CK) O (110) serial clock input/ output
UART data output
P16 {5EG25, TxD, 50) VO (1O} 8-bitinput/ output port with latch. Serial data output
ceerersneienemserteresnsere s s ses e WWhen used a5 INPUT POFL, N €XTeNal |15 ot
PIS(SEG26,RxD,S) | VO(WO) |interruput input, serial clock input / | seria) duta inst
.......................................................... output, serial data input / cutput and LCD segment
P14 (58G27,INT3) 1] VO (UO) | UART data input / output, the latch outputs.
P13 (SEG28,INT2} | KO (VO) must be setto 1",

P12 (SEG29, INT1

YVHEH used @y a LLw WYrneni GULRUL,
the P1LCR must be set to “1°.

re3 (AIN3, INTO)
P62 (AIN2, ECNT)

P10 (S5EG31) IfO (Output)
P22 (XTOUT) VO (Output) Resonator connecting pins (32.768 kHz)
................................... SRR LI I W 1) input / output pOl't with latch. For inputting external ClOCk, XTIN iS used and
P21 (XTIN) ‘ /O (Input) When used as an input port, the latch | XOUT is opened.

[RSRTRTUTUPRTUUIEE IO LSt be et 10 #17
P20 (INTS, STOP) 170 (Input) E.xternial interrupt input 5 or STOP mode release

signal input

e e , R 8-bit (16-bit) PWM output, 8 (16} bit
P33 (PWM ﬁ;’f—&oﬁ'cs) (/0{1/0) 4'br't§ (Ph’i°%’a"‘matb'et’ “UF;;“ f output | o ogrammable divider output, 8 (16) bit PPG
.......................... s Foch bit of these Bores can be |UtPUL TimercounterSinput
P32 {PWM4, PDO4, 1OO) individually configured as an input or | 8-bit PWM output, 8-bit programmable divider

PPGE, TCA) an output under software control. | @utput, 16-bit PPG output, Timer counter 4 input
P31 (PWM3, PDO3, VO(/O) When used as a Umer / conter INput, | g_hit {16-bit) PWM output, 8 (16) programmable
TC3) timer / counter output, a divider | divider output, Timer counter 3 input
.......................................................... Output, the |atch must be set to "‘l". .......'...uu.......»...............n........................................
P30 (DVO) O(Output) Divider output
- 8-bit input / output port with latch.
b7 (SEG1F6’2'»:)(>(SEGZ3) {/0 (Output) | When used as a LCD segment output, | LCD segment outputs
the PSLCR mustbe setto 17,

P67 (AIN7, STOPS) 110 {Input) Key _cir_w»y»\(_aAl_(_g up i_Q,_qy} 5

pu)

10 (nput)
/0 (input)
YO (Input)

‘| ports (tri-state).
-{ ports can be individually configured

| software control. When used as a key
-{on wake up input, an external

8-bit programmable input / output
Each bit of these

A/D converter

as an input or an output under A
analog inputs

External interruptinput 0

interrupt input and timer / counter

! Timer/ counter 1input
input, the PEBCR must be set to “1”.

P60 (AINO) I/0 (Input)
P77 (SEGS) to 8-bit input / output port with latch.
P70 (SEG15) 7O (Output) | When used as a LCD segment output, | LCD segment outputs
the P7LCR must be setto “1".
SEG7 to SEGO ) LCD segment outputs
Output ............................................................................................................................................
LCD common outputs
LCD voltage | LCD voltage booster pin. Capacitors are requirea between CO and C1 pin and V1/V2/V3
booster pin | pinand GND.
Input Output Resonator connecting pins for high-frequency clock. For inputting external clack, XIN is
used and XOUT is opened.
o Reset signal input or watchdog timer output/ address-trap-reset output
input Test pin for out-going test. Be fixed to low.

Power Supply

+5V, 0(GND}

+ 5V, 0 (GND) A/D circuit power supply




