E2E0027-38-95 Discontinued Produﬂ
This version: Sep. 1998

OKI SemiconducCtor  rreviousverson Mar 199
MSM63238

4-Bit Microcontroller with Built-in POCSAG Decoder and Melody Circuit, Operati
0.9V (Min.) N

GENERAL DESCRIPTION

The MSM63238 is a CMOS 4-bit microcontroller with a built-in POCSAG (Po e Code
Standardization Advisory Group) decoder.

The MSM63238 employs Oki's original nX-4 /250 CPU core and is suitable for pagerjapplications.
The MSM63P238 is a one-time-programmable ROM-version product hayi -time PROM
(OTP) as internal program memory.

The specifications of the MSM63P238 are equal to those of the MSM63238 except for electrical
characteristics, packaging (only 80-pin flat package is available for the MSM63P238), and some

functions. O
439 instructions

Transfer, rotate, increment/decrement, arithme 't'ons, comparison, logic operations,
mask operations, bit operations, ROM table/reference, external memory transfer, stack
operations, flag operations, branch, condjtiénal branch, call/return, control.

FEATURES

e Rich instruction set

e Rich selection of addressing modes
Indirect addressing of four data ry types, with current bank register, extra bank
register, HL register and XY regist

Data memory bank internal direct a g mode.

* Processing speed
ost instructions executed in one machine cycle.
: 61 us (@ 32.768 kHz system clock)

1 us (@ 2 MHz system clock)

: 32.768 kHz/38.4 kHz/76.8 kHz crystal oscillator

High-speed cloc : 2 MHz (Max.) RC or ceramic oscillator select

® Program mem
16K wor

spa

nlength is 16 bits/1 word

* External data memory space
64 Kbytes (expandable by using an I/O port)
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OKI1 Semiconductor MSM63238

e Stack level
Call stack level : 16 levels
Register stack level : 16 levels

e POCSAG decoder

Data rate : 512 bps/1200 bps/2400 bps
User frame : 3types
User address : 6types
Battery saving mode (for controlling intermittent operations of RF receive
* [/O ports
Input ports: Selectable as input with pull-up resistance/input with\pull-d resistance/

high-impedance input
Output ports: Selectable as P-channel open drain output/N-channel open drain output/
CMOS output/high-impedance output

uses.
Number of ports: @
Input port :1p 4 bits
Output port : 6 potts x 4 bits
Input-output port : orts x 4 bits
port x 2 bits
* Melody output function
Melody sound frequency : to 2979 Hz
Tone length types
Tempo : 15 types
Note data : Resides in the program memory
Buzzer drive signal output : 4kHz
* Reset function
Reset through RESET pin
Power-on reset Q
Reset by low-speed oscillation halt
* Battery chec
Low-vol ly check
Criteri : Can be selected as 1.05+£0.10 V, 1.30 £0.15 V,
2.20+0.20 V or 2.80 £0.30 V
* Po backup

ircdit (voltage multiplier) enables operation at 0.9 V minimum
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OKI1 Semiconductor MSM63238

* Timers and counter
8-bit timer x 4
Selectable as auto-reload mode/capture mode/clock frequency measurement m
Watchdog timer x 1
15-bit time base counter x 1
1,2,4,8,16,32, 64, and 128 Hz signals can be read

® Serial port

Mode : UART mode, synchronous

UART communication speed : 1200 bps, 2400 bps, 4 ps, 9600 bps

Clock frequency in synchronous mode : 32.768 kHz (internal ¢lock mode), external
clock frequency

Data length : 5to 8 bits

¢ Interrupt sources

External interrupt 13

Internal interrupt : 15 (wat g timegzterrupt is a nonmask-
able interrupt)

® Operating voltage
When backup used
speed clock operating)
(Operating frequency: 300 to 500 kHz)
15t027V
(Operating frequency: 200 kHz to 1 MHz)
When backup not used : 1.8t055V
(Operating frequency: 300 to 500 kHz)
22t055V
(Operating frequency: 300 kHz to 1 MHz)
27t055V
(Operating frequency: 200 kHz to 2 MHz)

* Package options:
80-pin plastic QFP (QFP80-P-1420-0.80-BK) : (Product name: MSM63238-xxxGS-BK)
100-pin plastic TQER (TQFP100-P-1414-0.50-K) : (Product name: MSM63238-xxxT5-K)
Chip & : MSM63238-xxx
xxx indicates a code number.
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OKI1 Semiconductor MSM63238

BLOCK DIAGRAM

An asterisk (*) indicates the port secondary function. { | and ;.. ! indicate that the p

s
| |

supplied from Vppy to the circuits corresponding to the signal names inside{ 1,
; (VDDI and VDDR: pPo

nX-4/250
TIMING |CBR | |H|L| | RA | | PC |:.:>ROM
CON- ' 16KW
TROL
Len | [x[v] [ ]

TROL
| [ S —— '
STACK 1 | INSTRUCTION I—
CAL.S: 16-level i DECODER
REG.S: 16-level i
TMOCAP/TM1CAP*
RESET——2  RST O TIMER TMOOVE/TM1OVF*
1024N 8bit x 4 T02CK*
T13CK*
TST1 —> RXC*
TST2 > TST INT TXC*
TST3 —) SIo RXD*
TXD*
INT
XTMo —— 4 %@\ (T MELODY [——> MD
XTM1 &——
XT0 ——>
XT1 < 0S¢ x‘{ 2 (") Pa0, P
o
0560 —— % : : .<_E<:> K :> P9.0-P9.3
0501 €&—— S
110 .
TBCOLK* 14 | Q\ — o () PAO-PAS
HSCLK* <::> PB.0-PB.3
INT
XTSEL) —— & \‘/‘::> PC.0-PC.3
XTSEL1 Q 3J\L
INT (") PDOPD3
VbpH <—> 1 “:
Vop ——<> INPUT | —— b1 0.p1 3
e o f L5
CB () pro-p73
C INT
jS <:> K :> P6.0-P6.3
Internal < > OESFP#T K :> P5.0-P5.3
PORT
<'::> P4.0-P4.3
P0.0-P0.3 P3.0-P3.3
P8.2, P83 <::>
PE.0-PE.3 L] Bo0p2 s
PF.0-PF3 <::>
SIGIN ——> POCSAG - Vpp

BS1 <— < Voor
Bs2 <—— Dec
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OKI1 Semiconductor

MSM63238

PIN CONFIGURATION (TOP VIEW)

Note:

(NC) [T]
P6.0 [2]
P6.1 (3]
P6.2 [4]
P6.3 [&]
P7.0 (6]
P7.1 []
p7.2 (8]
P7.3 [9]
BS1 [1Q]
BS2 (1]
SIGIN (2]
Vppr [13]
XT0 [14]
XT1 5]
TST1 (18]
TST2 7]
TST3 [18]
0SCo 9]
0SC1 [20]

XTSELO [27]
XTSEL1 [22]

Pins

XTMO [23]
XTM1 [24]

571 P2.3
56] P2.2
55] P2.1
54] P2.0
53] P1.3
52] P1.2
51 P1.1
501 P1.0
9] PB.3
48] PB.2
[47) PB.1
75] PB.0
[45] PC.3
34] PC.2
3] PC.1
[42] PC.0
1] (NC)

BREANMEMENKFRBEBEEEHE

&
EEBEEEEEEEEEEEELS
SACEELEEETELHEE

80-Pin Plastic QFP

(NC) are no-connection pins which are left open.
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MSM63238

PIN CONFIGURATION (TOP VIEW) (continued)

— o
S
[{=]
£ o
aa
==
S

O.
<
o
| b
a °

(90 P4.1

S M N
W <
a a a

(947 P5.1

N
rel
a’
a

[96 ] (NC)

@
el
a-
a

98] (NC)

(NC) 7]

[26]
[27]
[28]
[29]
[30]
Vppz [31]
T~

[32]

]

(B3]

=1

[34]

7]

2|

—

Vss [37]
[38]

[39]

(NC) [40]]

=
(=]
= g

PD.3 [46|
(NC) [47]
PC.0 [48]]
(NC) [49]
(NC) [50

—
o O
= =

=

(NC)

— o
S =
£ E

>

> 100-Pin Plastic TQFP

Note: Pins ma are no-connection pins which are left open.

&

[60 ] (NC)
[59]P1.0
[581PB.3
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OKI1 Semiconductor MSM63238

PAD CONFIGURATION
Pad Layout
— oM Nr-O —E I o« == 5
G Goooobhlo g83xB88 EE @
o oo aoaoao>SKeE =S S>S00>>> >x< X< >
3 S8 BRI I JIJIKLIQ ] &
n AO0poOpnon 000 g -~ 0
d 1
PC.2 39 T 17 19 \XTSELO
PC.3 40
0SC1
PB.0 41 0SC0
PB.1 42 16 TST3
PB.2 43 15 TST2
PB.3 44 14 TST1
P1.0 45 13 XT1
P1.1 46 12 XT0
P12 47 11 VppR
P1.3 48 10 SIGIN
P2.0 49 9 BS2
P2.1 50 8 BS1
P22 51 7 P73
P2.3 52 6 P72
P3.0 53 5 P71
P31 54 4 P70
P32 55 3 P63
P3.3 56 2 P62
P8.0 57 1 P61
Y

X
&
ize : 4.55 mm % 4.55 mm
ip Thickness : 350 um (typ.)
dinate Origin : Chip center

Pad Hole Size : 110 pm x 110 pm

ad Size 2120 um x 120 um
Minimum Pad Pitch : 150 um

Note: The chip substrate voltage is Vgg.
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OKI Semiconductor MSM63238

Pad Coordinates

Pad No., Pad Name X (um) Y (um) Pad No., Pad Name X (um) X(ﬁml
1 P6.1 21236 | 18977 39 PC.2 21236 | [ 18106
2 P6.2 21236 ~1701.4 40 PC.3 21236 16185
3 P6.3 21236 | -1505.4 41 PB.0 21236 | 12642
4 P7.0 21236 | 12311 42 PB.1 21286 | 10722
5 P7.1 21236 | -1034.8 43 PB.2 21236 880.1
6 P7.2 21236 -838.8 44 PB.3 21836, 688.0
7 P7.3 21236 -642.5 45 P10 || (21238 )]  496.0
8 BS 21236 ~446.2 46 P1.1 21236/ 303.9
9 BS2 21236 ~250.2 47 P1.2 21236 111.8
10 SIGIN 21236 -54.0 48 P1.3 -2123.6 -80.6
11 VooR 21236 142.0 49 P20 -2123.6 -272.7
12 XTO 21236 338.3 50 /P21 21236 ~464.8
13 XT1 21236 4950 || /51 P2.2 21236 —656.8
14 TST1 2123.6 6913 || 521 P2y 21236 -848.9
15 TST2 2123.6 887.2 53~ P30 21236 | 10410
16 TST3 21236 1083.6 5\ | ) P3 21236 | -12331
17 0SC0 21236 1279.8 5 P3.2 21236 | -1529.1
18 0SC 21236 1436.5 56 P3.3 21236 | 17212
19 XTSELO 21236 1819.3//| 57 P8.0 21236 | -19133
20 XTSEL1 2031.2 2167:3 58 P8.1 15525 | -2107.3
21 XTMO 16004 | 21073 59 P9.0 13702 | -21073
22 XTM1 14528 | 21073 60 P9.1 11876 | -21073
23 Vop2 938.6 2107.3—| | P9.2 10052 | -21073
24 Voo 7820 | \ 2107.3 62 P9.3 8229 | -2107.3
25 Voor 625:3—_ 2107.3 63 PAO 6406 | -2107.3
26 CB1 468.6 2107.3 64 PA.1 4582 | -2107.3
27 CB2 312.0 2107.3 65 PA2 2759 | -2107.3
28 Voo 155.4 2107.3 66 PA3 936 | 21073
29 Vss 1%/ 21073 67 P4.0 887 | -2107.3
30 MD -219.4 2107.3 68 P4.1 2710 | 21073
31 RESET— 1\ \ ~405.6 2107.3 69 P4.2 4534 | 21073
32 Mool 7592.2 2107.3 70 P4.3 6357 | -21073
33 . -778.4 2107.3 71 P5.0 8180 | -21073
34 [/ -PDt ~964.9 2107.3 72 P5.1 10003 | -2107.3
35 RD2 ~1151.2 2107.3 73 P5.2 11827 | 21073
36| .PD3 13377 2107.3 74 P5.3 13650 | -2107.3
37~ e -1523.9 2107.3 75 P6.0 20420 | 21073
38 PC.1 ~2031.2 21073
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OKI1 Semiconductor MSM63238

PIN DESCRIPTIONS

The basic functions of each pin of the MSM63238 are described in Table 1.
A symbol with a slash (/) denotes a pin that has a secondary function.
Refer to Table 2 for secondary functions.

For type, "—"denotes a power supply pin, "I"aninput pin, "O" an output pin,and "
output pin.

For pin, "GS-BK" denotes an 80-pin flat package (80QFP) and "TS-K" a 100
(100TQEFP).

Table 1 Pin Descriptions (Basic Functions)

Pin

Function| Symbol GS-BK| TS-K Type Description
Vpp 31 36 — Positive power supply
Vss 32 37 — Negative power sy@qlsx
VooR 13 | 14 | — | Interface power’supply for SIGIN, BS1, BS2

Positive~power supply |\u/f r external interface
Vboi 36 42 — .
(power s origputyoutput, and 1/0 ports)
Positive power supplywpth for internal logic (internally generated).
VboL 27 32 — _ .
Power A capasitor(0. ould be connected between this pin and Vsg.
Supply Vbp2 26 31 — Poy‘(iﬁ power supply pin for low-speed clock (internally generated)

age multiplier pin for power supply backup
internally generated).

V 2
DDH 8 33 (7A§a§acitor (1.0 uF) should be connected between this pin
angd Vss.

CB1 29 34 JPu?é to connect a capacitor for voltage multiplier.
CcB2 30 35 A capacitor (1.0 uF) should be connected between CB1 and CB2.
XT0 14 % | Clock oscillation pins for POCSAG decoder.

0& A 32.768 kHz, 38.4 kHz, or 76.8 kHz crystal and capacitor (Cg)
XT 15 16 should be connected to these pins.
XTMO 23 27 I Low-speed clock oscillation pins for CPU.

A 32.768 kHz crystal and capacitor (Cgp) should be connected
XTM1 &4\% 0 £ e pacitor (Gew) shou

Oscillation to these pins.
02@ \1% 91 | High-speed clock oscillation pins.
A ceramic resonator and capacitors (Cg, C1) or external
@@ 20 22 0 oscillation resistor (Ros) should be connected to these pins.

\ Low-speed CPU clock select pins.
0 21 23

These pins are used to select a low-speed CPU clock.

\X\& Because these are high impedance inputs, be sure to tie these
L1 22 24 .
pins to Vpp or Vss.
TSTH 16 18 Input pins for testing.
Test TST2 17 19 Pull-down resistors are internally connected to these pins.
TST3 18 20 The user cannot use these pins.
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OKI1 Semiconductor

MSM63238

Table 1 Pin Descriptions (Basic Functions) (continued)

Function| Symbol Pin Type Description Aﬁ ®
GS-BK| TS-K aN
Reset input pin. m
Setting this pin to "H" level puts this devicginto.a re te.
Reset RESET 34 39 Then, setting this pin to "L" level starts excintruction
from address 0000H.
A pull-down resistor is internallyy@te}i\to this pin.
Melody MD 33 | 38 | 0 | Melody outputpin (normal phase)| ) |
BS1 10 10 0 Battery saving outputs.
POCSAG BS2 11 11 Signals to control intermittent operations of RF receiver.
Decoder Receive data input pin.
SIGIN 12 12 ; ) .
Input pin for receive-data from REreceiver.
P1.0/INT5 50 59 4-bit input pOFt.
P1.1/INT5 51 61
P1.2/INT5 52 62
P1.3/INT5 53 64
P2.0 54 65 4-Bioutput ports.
P2.1 55 67 0 cthannel open drain output, N-channel open drain output,
P2.2 56 68 CMOS output, or high-impedance output is selectable for each
P2.3 57 69 f
P3.0 58 | 70 \
P3.1 59 72 0
P3.2 60 73
P3.3 61 | 74—
P4.0/A0 73 | 89 2 )
Port
P4.1/A1 74 90 0
P4.2/A2 75 91
P4.3/A3 - [\ 76 | 92
P5.0/A4 \ 177 | 93
poits 7| 94|
P52A6\ | 79 | 95
PS3AZ._ | 80 | 97
PEOMB. | 2 | 99
/A9 3 1
\\SG@MO i | 2 |0
PeIAN | 5 | 3
P7.0/A12 6 4
P7.1/A13 7 5
P7.2/A14 8 7 0
P7.3/A15 9 8
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MSM63238

Table 1 Pin Descriptions (Basic Functions) (continued)

Function| Symbol Pin Type Description Aﬁ ®
GS-BK| TS-K aN
P8.0/Rj 62 75 V0 2-bit input-output port and 4-bit input-output poxts.
P8.1/WR 64 77 In input mode, pull-up resistor input, pull-down resi input,
P9.0/D0 65 79 or high-impedance input is selectable for e
P9.1/D1 66 80 Vo In output mode, P-channel open drain output,-"N-¢hannel open
P9.2/D2 67 81 drain output, CMOS output, or hi edance output is
P9.3/D3 68 82 selectable for each bit.
PA.0/D4 69 84
PA.1/D5 70 85 V0
PA.2/D6 71 86
PA.3/D7 72 87
PB.O/INTO/ Q
TMOCAP/ 46 54
TMOOVF
PB.1/INTO/
TM1CAP/ 47 56 Vo
TM10VF
Port
PB.2/INTO/
T02CK 48 57
PB.3/INTO/
T13CK 49 58 f a4
PC.0/INT1/
42 48
RXD
PC.1/INT1/
TXC 43 %
PC.2/INT1/ Wz
RXC 44 52
PC.3/INT1/
no 8| &
PD.O_ 37 | 43
POT 38 | M|
P2\ | 39 | 45
RD3 | 40 | 46
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Table 2 shows the secondary functions of each pin of the MSM63238.

Table 2 Pin Descriptions (Secondary Functions) &

Function| Symbol GS-BIF(,mTS-K Type Description \\

PB.0/INTO 46 54 External 0 interrupt input pins.
PB.1/INTO 47 56 The change of input signal level causes an.i occur
PB.2/INTO 48 57 The Port B Interrupt Enable regist E) en
PB.3/INTO 49 58 disables an interrupt for each bitf?@
PC.0/INT1 42 48 External 1 interrupt input pins.

External | PC.1/INT1 43 51 The change of input signal level causes an interrupt to occur.

Interrupt | PC.2/INT1 44 52 The Port C Interrupt Enable register (PCIE) enables or
PC.3/INT1 45 53 disables an interrupt.for each bit.

P1.0/INTS 50 59
P1.1/INTS 51 61
P1.2/INT5 52 62
P1.3/INT5 53 64

PB.OTMOCAP| 46 | 54 | | | Timerolc égture th)gggr input pin.
Capture
PB.A/TMICAP| 47 | 56 | | Time1, capture trigger input pin.
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MSM63238

Table 2 Pin Descriptions (Secondary Functions) (continued)

Function| Symbol GS-BI:mTS-K Type Description F((\ ®
PB.O/TMOOVF | 46 54 0 Timer 0 overflow flag output pin. \
) PB.A/TM1OVF | 47 56 0 Timer 1 overflow flag output pin.
Timer . 5 ) )
PB.2/T02CK 48 57 I External clock input pin for timer 0 and t|ﬁ1ér 2. \ \
PBITI3CK | 49 | 58 || External clock input pin for timer 1 and timer3.__/ /
Oscillation| PD.2/TBCCLK 39 45 0 Low-speed oscillation clock outptﬁ@
Output | PDAHSCLK | 40 | 46 | O | High-speed oscillation clock outgupin )
PC.0/RXD 42 48 I Serial port receive data input pin
Sync serial port clock input-output pin.
Transmit clock output when this device is used as a master
PC.1/TXC 43 51 I/0 | processor.
Transmit clock in en this g?vice is used as a slave
Serial processar.
Port Sync serial port clock ?@?/output pin.
Receive ¢lo when this device is used as a master
PC.2/RXC 44 52 I/0 processor.
Recei hen this device is used as a slave
PC.3/TXD 45 53 0 /‘S/grfal port transmit data output pin.
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MSM63238

Table 2 Pin Descriptions (Secondary Functions) (continued)

Function| Symbol Pin Type Description /ﬁ ®
GS-BK| TS-K (L
P4.0/A0 73 89 Address output bus for external memory
P4.1/A1 74 90
P4.2/A2 75 91
P4.3/A3 76 92
P5.0/A4 77 93
P5.1/A5 78 94
P5.2/A6 79 95
P5.3/A7 80 97 0
P6.0/A8 2 99
P6.1/A9 3 1 Q
P6.2/A10 4 2
P6.3/A11 5 3
External P7.0/A12 6 4
Memory | P7.1/A13 7 5
P7.2/A14 8 7
P7.3/A15 9 8
P9.0/D0 65 79 %/ﬁus for external memory
P9.1/D1 66 80
P9.2/D2 67 81 ¥
P9.3/D3 68 82 I/{
PA.0/D4 69 84
PA.1/D5 70 85
PA.2/D6 | 86
PA3D7 | 72 | 87—
P8.0/RD 62 75 O) Read signal output pin for external memory (negative logic)
P8.1/WR 64 77 0 Write signal output pin for external memory (negative logic)
&
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ABSOLUTE MAXIMUM RATINGS

(Vss=0V)
Parameter Symbol Condition Rating /i (Unit
Backup used, Ta = 25°C -0.31t0+3.0
Power Supply Voltage 1 Voo Backup not used, Ta = 25°C 0310 46.0 2 C%
Power Supply Voltage 2 Vooi Ta = 25°C -0310460— [\
Power Supply Voltage 3 VooR Ta = 25°C -03t046l0 )| V
Power Supply Voltage 4 VppH Ta=25°C -0.3t0 +R0\ v
Power Supply Voltage 5 VpoL Ta=25°C +6:0 v
Input Voltage 1 Ving Vpp Input, Ta = 25°C —(1\3((0 Vo 90)3 v
Input Voltage 2 Ving Vppi Input, Ta = 25°C 0. poL+0.3 v
Input Voltage 3 Vins Vppr Input, Ta = 25°C —0.3t0 Vppr + 0.3 v
Output Voltage 1 Vouri Vipp output, Ta = 25°C -0.3t0Vpp + 0.3 v
Output Voltage 2 Vour? Vppi output, Ta = 25°C™ ~0:3t0 Vpp; +0.3 v
Output Voltage 3 Vouts Vppr output, Ta = ;57()\ —0.3t0 Vppg + 0.3 Vv
Output Voltage 4 Vours Vooi outgut, Ta =25°C 0310 Vppy + 0.3 v
Storage Temperature TsTg — -5510 +150 °C
&
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MSM63238

RECOMMENDED OPERATING CONDITIONS

® When backup is used

Parameter Symbol Condition Range U
Operating Temperature Top — -20to +70/\ °
Voo — 09t027 |} Vv
Operating Voltage Vo — 0.9to 5.\5\ Vv
Voor — 091055 v
Crystal Oscillation Frequency L — ( &0 f0 80\> ) kHz
fxtm — \S\Q\ro%ﬁ kHz
. _— Vpp=1.2t02.7V 300k to 500k
Ceramic Oscillation Frequency fom Vop = 151027V 200k 1o 1M Hz
External RC Oscillator Resistance Ros Vop=1.2t02.7V (3P0t 300 kQ
Vpp=15102.7 ) 50 to 300
* When backup is not used
(\ (Vss =0V)
Parameter Symbol C@dﬁm/ Range Unit
Operating Temperature Top — -20t0 +70 °C
Vpp — 181055 v
Operating Voltage Vi — 1.8t055 v
VppR /V <\ — 1.8t055 v
Crystal Oscillation Frequency L \ ) / — 3010 80 kiz
i, — 301035 kHz
Vpp=1.8t055V 300k to 500k
Ceramic Oscillation Frequency Vpp=22t055V 300k to 1M Hz
) Vpp=271055V 200k to 2M
Vpp=1.8t055V 100 to 300
External RC Oscillator Resistance Ros Vpp=22t055V 50 to 300 kQ
& Vpp=2.7t055V 30 to 300
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MSM63238

ELECTRICAL CHARACTERISTICS

DC Characteristics

(Vop = Vopi = Vppr=0.9t0 5.5V, Vgg =0V, Ta =20 to +70°C unless otherwise specifi
a_
Parameter Symbol Condition Min. | Typ. . | Unit \suring
)Circuit
High speed clock stop %
Vpp=15V 2.8 0 v
Ch, C12=1uF
Vpph Voltage (Backup used) Vppy | High speed clock oscillation
(Ceramic oscillation, 1 MHz) 20 57 v
Vpp=15V ' '
Cn, C12= 1 pF &
High speed clock stop 1.0 1.5 2.0 \Y
VppL Voltage VppL | High speed clock bscitiation \\?/ _ |55 |y
(Vpp=1.2t05.5V) '
Vo2 Voltage Vo2 —[( 10 | 15 | 20 | v
Crystal Oscillation Start Oscillation start time Wﬂhm/
Vsta 1.2 — — vV
Voltage 5 seconds
Backup useQ/(}é: 25°C) 09 — — v ’
Crystal Oscillation Hold Voltage| VhoLp | Backup uséd” 1.0 — — v
Backup nof used 17| — | — | v
Crystal Oscillation Stop Detect
, TsTop 0.1 — 50 | ms
Time
External Crystal Oscillator Ce G 5 o5 "
Capacitance G 4% b
Internal Crystal Oscillator \
. Cp, Com — 20 | 25 | 30 | pF
Capacitance
Internal RC Oscillator C 8 19 16 E
Capacitance % P
Vpp=15V 0.0 — 0.4 v
POR Voltage OR1
Vpp=3.0V 0.0 — 0.7 v
Vpp=15V 1.2 — 1.5 v
Non-POR Volt Veorz |2
Vpp=3.0V 2.0 — 3.0 v
Notes: 1,03 Mcates thatif the crystal oscillator stops over the value of Tstop, the system

Se cars.

to Vpp.

again rises up to Vpp.

R" denotes Power On Reset.
1"indicates that POR occurs when Vpp falls from Vpp to Vpor; and again rises

por2" indicates that POR does not occur when Vpp falls from Vpp to Vporo and
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DC Characteristics (continued)

* When backup is used

(Vop=Vppi=1.5V,Vss =0V, Ta=-20to +70°C unless othe

om ot
Parameter Symbol Condition Min. | Typ. Vr%\urgt sufing

ircuit

CPU in HALT mode.
(High-speed clock oscillation stop)
Supply Current f loo1 Decoder in HALT mode. _ 6( HA
(Decoder oscillation stop)
CPU in HALT mode.
(High-speed clock oscillation stop)

t2 | — 35 80 A
Supply Curren bb2 Decoder in carrier on state. Q "
(76.8 kHz operation)
CPU in HALT s
High-speed clock oscillati
Supply Current 3 Ipp3 (High-sp — 85 200 | pA
1
Supply Current 4 IpDa — 22 40 uA
CPU inoperationat)high speed.
Supply Current 5 Ioos (RC oscillation;Ros = 51 k) — | 600 | 800 | uA

oder in HALT mode.
—(D er oscillation stop)

Wtion at high speed.
Supply Current 6 Ioos (Ceramic oscillation, 1 MHz) . 700 | 900 | A

Decoder in HALT mode.
(Decoder oscillaiton stop)
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DC Characteristics (continued)

* When backup is not used

(Vpp =Vpp1=3.0V, Vgs =0V, Ta=-20to +70°C unless othe WIS%BCi\ )
ea-
Parameter Symbol Condition Min. | Typ. . \l\;tM}ing
?f Circuit
CPU in HALT mode. /

Supply Current 1 | (High-speed clock oscillation stop) 4 5 .
rr B
o o Decoder in HALT mode. {@ u

(Decoder oscillation stop)
CPU in HALT mode.
(High-speed clock oscillation stop)

Supply Current 2 Ipp2 i ) — 17 40 uA
Decoder in carrier on state. Q
(76.8 kHz operation)
CPU in HALT

(High-speed clock oscillati

Decoder in data receivipg,state:
(76.8 kHz operatign

CPU in operation

Supply Current 3 Ipp3 — 42 100 | pA

Supply Current 4 IbD4

Supply Current 5 I — | 450 | 600 A
Hpply Ut b3 coder+n-HALT mode. H
(Decader oscillation stop)

\nﬁpéxation at high speed.
Supply Current 6 ! (Ceramic oscillation, 2 MHz) 800 | 1000 | pA
PRy b6 Decoder in HALT mode. H

(Decoder oscillation stop)
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DC Characteristics (continued)

(Voo = Vopi = Vpopn = Vppr =3.0 V, Vgs =0V, Ta =-20to +70°C unless otherwi;as@é&%%
a_

Parameter Symbol Condition Min. | Typ. | Max. 4{@;;%
ircuit
Output Current 1 Vopi =15V 25 | 1.4 | f04 | mA
ggg N ﬁgg; low | Vot =Vppi 0.5V | Vppi =3.0V 6.0 | -35 | 10| mA
(P4.0 10 P4.3) Vooi =50V -85 | 50715 mA
: Vopi =15V 04 | A4 | 25\ | mA
(PC.0 to PC.3) loui | VoL1 =05V Vopi = 3.0V 10 | 30| 60/ | mA
(PD.0to PD.3) Vppi = 5.0V 15 | 37185 | mA
Output Current 2 Vpp=15V 40 | 2.0 | -05 | mA
(MD) lon2 | Vowz=Vpp—-0.7V |Vpp=3.0V -11.0| -6.0 | 2.0 | mA
Voo = Voor =50y | -14.0 [%<8.0 | -4.0 | mA
Vop=15V 057 20 | 40 | mA
oz | VoL2=0.7V Voo =3.0V. \207] 55 | 11.0 | mA
Voo = Vopi=50V |40 | 7.0 | 140 | mA
Output Current 3 Voor£ 15V \ )l 7.0 [ 45 | 1.0 | mA
(BS1, BS2) los | Vors = Voor — 0.5 V| Vppp=8.0%_ ) | -16.0|-10.0| 2.0 | mA
Vipr=50V | -240|-14.0 | -3.0 | mA
Abpr=1.5V 10 | 40 | 70 |[mA| 2
lois | VoLs=0.5V VopR =3.0V 20 | 80 | 16.0 | mA
Mopr =5.0V 30 | 95 | 240 | mA
Output Current 4 o | VOHR= vm@ Vob=Vppr=30V | -25 | -1.3 | -0.25 | mA
(0SC) (RC oscillation Vo =Vopr=5.0V | =35 | -1.7 | 0.5 | mA
oL VoLsr = Vpp=Vpp=3.0V | 0.25 | 1.5 25 | mA
( lation) Vpp=Vpp=50V | 0.5 1.8 35 | mA
ot VoHac w\(? V| Vpp=Vppy=3.0V | =300 | =160 | -60 | pA
(ceramic oscilldtion) | Vpp =Vppy=5.0V | —400 | —240 | —100 | pA
Voag =05V Vop=Vppy=3.0V | 60 170 | 300 | pA
M (ceramic oscillation) | Vpp =Vppy =50V | 100 | 210 | 400 | uA
Output Leakage
(P2.0 1o P2.3) %}/w ~Vop, — | — 10| A
(P3.0 to P3.3)
(P4.0to P4.3)
: /@&E‘?OL VoL = Vss -10| — | — |pA
(PD.0to P
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DC Characteristics (continued)

(VDD = VDDI = VDDH = VDDR =3.0V, VSS =0V, Ta=-20to +70°C unless OtherWiSj_S@éﬁ\L@%
a-

Parameter Symbol Condition Min. | Typ. | Max. %Q I‘;( n
ircuit
Input Current 1 Vppi=15V 2 20 4
(P1.0to P1.3) " Vi1 = Vool Voo 3.0V 30 | 120 Qf\{?ﬁ
(P8.0, P8.1) (when pulled down) Voo =5.0V 70 | 350 6?0\4%/
(P9.0 to P9.3)
: Vs = Ve Vppi =15V 45 | fa0
(PD.0to PD.3) L1 (ihen pulled up) Voo =3.0V 260 | 4120| 30/ | wA
Vo1 = 5.0V 650 | -350-—=70 | pA
vz | Vint = Voo (in a high impedance state) 0.0 — 1.0 | pA
litiz | Vit = Vss (in a high impedance state) -10| — | 00 | pA
Input Current 2 limoz | Vine = Voo 0.0 1.0 | pA
(SIGIN) ez | Viz = Vss 10 — | 00 | pA
Input Current 3 Vis = Vss Voo =Vppr=3.0V | ;350 | 170 | 30 | pA
(0SC0) " | (when pulled up) | Vop = Vopis 5.0V | <750 | 450 | 200 | A
lisr | Viss = Voou (RC oscillation) (| 0.0 | — | 1.0 | pA 5
lisr | ViLs = Vss (RC oscillation). \ "~/ /) | <10 | — | 0.0 | A

Via = VooH Vo4 Vopr=30V | 01 | 05 | 1.0 | pA

I

IH3C (ceramic oscillation)%n =Vppy=50V | 0.75 | 15 3.0 | pA
| Vi = Vss Vpp=Vppy=3.0V | -1.0 | <05 | -0.1 | pA
IL3C (ceramic 0sGi )Q(QD =Vppy=50V | -3.0 | <15 |-0.75 | pA

Input Current 4 VD}J=1.5V 10 | 180 | 350 | pA
(RESET) l1H4 ViHg = \% )/'60=3.0V 150 | 1100 | 2400 | pA

Vpp=VppH=50V | 0.5 2.7 50 | mA

liLa - -10 | — 0.0 | uA

Input Current 5 w\ Vop=15V 50 | 750 | 1500 | pA
(TST1, TST2, TST3) liH5 Vs = Vop Vpp=3.0V 0.5 3.0 55 | mA
Vop=Vppy=50V | 025 | 65 | 11.0 | mA

q{ﬁa\ Vig > Vss -10| — | 00 | pA

Input Current 6 {_ iz . Vins = Voo 00 | — | 10 |pA
(XTSELO, XTSEL1) /™ hisz Y6 = Vs 40| — | 00 | pA
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DC Characteristics (continued)

(Vop = Vopi = VppH = Vopr = 3.0V, Vsg = 0 V, Ta = -20 to +70°C unless otherwis §e\C~lf@
as
Parameter Symbol Condition Min. | Typ. | Max. {{Qs in
(Circuiit
Input Voltage 1 Vppi=15V 12 | — | f5 [V
(P1.0to P13) Vi Vppi=3.0V 24 | — kgfk V)
(P8.0, P8.1) Vooi=5.0V 40 | =50
(PO.0%Pa3) Vopi =15V 00 | A o3V
(PD.0to PD.3) Vit Vopi =3.0V 00 | ‘=] 06/] v
Vopi =5.0V 00 | —1+40 | v
Input Voltage 2 Vppr=15V 1.2 — 1.5 V
(SIGIN) Vinz Vppr=3.0V 24 | — | 30 |V
Vppr=5.0V 4.0 5.0 v
Vppr=15V 0.0 — 0.3 V
ViL2 VpoR = %\Q\Y\ \9/9/ — | 06 |V
Vopr=5.0 ‘oo [ — [ 10 ]V
Input Voltage 3 Vi Vop=Voor#30V N\ ) 24 | — [ 30 |V
(0SC0) Voo = Voor=50v_"/ | 40 | — | 50 | Vv
Vs Vop=VptW=30V | 00 | — |06 |V | 4
Voo /g =5.0V 00 | — [ 10|V
Input Voltage 4 %D =15V 135 | — 1.5 v
(RESET, TST1, TST2, TST3, ViHa MD}J\ 30V 24 - 3.0 v
XTSELO, XTSEL1) (Voo = Vops =50V 20 | — |50 1 v
B~ 15V 00 | — 015 |V
ViLg Vpp=3.0V 0.0 — 0.6 Vv
Vpp=Vppy=5.0V 0.0 — 1.0 V
Hysteresis Width 1 \ Vppi=1.5V 0.05 0.1 03 v
(P1.0to P1.3)
(P8.0, P8.1) AVry Vppr =3.0V 02 | 05 | 1.0 | V
(PD.0 to PD.3) & Vopi =50V 025 | 10 | 15 | V
Hysteresis Width 2 Vpp=15V 005 01 | 03 |V
(RESET, TST1, T SN AVp Vpp=3.0V 02 | 05 | 1.0 |V
XTSELO, XTS,FJ\ Vop = VppH=5.0V 025 | 1.0 | 15 |V
Cin — - | — 5 pF 1
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Measuring circuit 1

Coro | GB1 XTO
T {2
XT1
XTMO
1 0——0S8C0
1) XTt [—-32 708 KHz
@0——08CT vgs  Vpp Vooi Voo Voon Voor Vopz
JT JT
Ci, Co :0.1 uF
Ch, Cb12 -1 uF
Ce, Cam 15 pF
CLo : 30 pF
Ciq 130 pF @
Ceramic Resonator  : CSB1000J (1 MHz)
CSA2.00MG (2 MHz) Q ic Oscillator
(Murata MFG.-make) g
3 @®
= Ceramic Resonator
@
Cr1
Measuring circuit 2
(*3)
Vig O— —O—
i —©
|
! |
*2) | 1 | INPUT OUTPUT| !
|
s @
|
ViL O—= =
Vss \th) jim VJDiR VooH  VooL  Vop2

ut logic circuit to determine the specified measuring conditions.
*3 Measured at the specified output pins.
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Measuring circuit 3
(*4)
® |
T INPUT OUTPUT 1
i 2
Vss Voo Voo Vbor Vopr Voor  Vop2

L 11
[ T 1

LIl
L T 1

Measuring circuit 4 @
Vi O— O
l .
: |
|
(*4) i | INPUT OUTPUT | |
! |
i i
|
Vi O— :
. Vss \T Vool Vbor \j[iDH VJDiL Vjiz
\/
I T 1 L T
*4 the specified input pins.

Waveform
Monitoring
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AC Characteristics (Serial Interface, Serial Port)

(Vpp=Vppr=09to55V,Vppy=1.8t05.5V,Vegs=0V, Vppr=5.0V, Ta=-20to +70° S
otherwise specified)

(1) Synchronous Communication

Parameter Symbol Condition Min. Typ. \IVQ() Unit
TXC/RXC Input Fall Time tf — — = 1.0 us
TXC/RXC Input Rise Time t — — = )] 10 |
TXC/RXC Input "L" Level _ — .

Pulse Width fow 08 us
TXC/RXC Input "H" Level . - -
Pulse Width fown 08 us
TXG/RXC Input Cycle Time teve — 2.0 — — us
tcyc1(o) | CPU in operation state at 32@(142 30.5 — us
TXCG/RXC Output Cycle Time ; CPU in operation a M 05
CYC2(0 — . — S
YC2(0) Vpp = VppH = 2.7 TP/SB\V\ H
TXD Output Delay Time toor | Output load capacitance 10 pp )/ — — 04 | us
RXD Input Setup Time tps — 0.5 — — us
RXD Input Hold Time tDH 0.8 — — us

Synchronous communication timing
("H"level =4.0V, "L" level = 1.0 V)

TXC (PC.1)/
T N o
SS

U

_ ftown _ towe
O Tor
TXD (PC.3) Y 5V (Vppi)
> 0V (Vss)
jDE B tpH ) tps
RXD (PG 5 Q 5V (Vppi)
X 0V (Vss)
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(2) UART Communication
Parameter Symbol Condition Min. Typ. M?Ax\(m
Transmit Baud Rate TBRT Terr = 1/fgrr TerT-TcR TBRT \FSR\ S
Ter = 1/fosc W
Receive Baud Rate RBRT RgRrt = 1/fgRT Rprrx0.97 RBRT( ( RBRT>\<\1 .d3 S

UART communication timing
("H"level =4.0V,"L"level = 1.0 V)

TBRT

fagr: Baud rates (1200, 2400, 4800, 9600 bps)

TXD (PC.3) %

5V (Vpoi)

RerT

0V (Vss)

RXD (PC.0) %

\)% 5V (Vooi)
0V (Vss)
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AC Characteristics (External Memory Interface)

(Vpp=Vppr=09to55V,Vppy=1.8t05.5V,Vegs=0V, Vppr=5.0V, Ta=-20to +70° S
otherwise specified)

(1) Reading from External Memory

(a) When CPU operates at 32.768 kHz m

Parameter Symbol Condition Min. | Typ. \Ma\_x// Unit
Read Cycle Time tre — — 64’0/ — us
RD Output Delay Time toe — — \ \— > )5.0 us
Output Valid Time toHA — — 5.0 us
External Memory Output Delay Time o — — — 5.0 us
(b) When CPU operates at 2 MHz (Vppy = 2.7 10 5.5 V)
Parameter Symbol Con/diltio\n \M}ﬁ/ Typ. Max. Unit
Read Cycle Time tre — ]/0 — — us
RD Output Delay Time toe 0L — | — 100 | ns
Output Valid Time toHa N J)] — — | 100 ns
External Memory Output Delay Time tpo — — 150 ns
AC characteristics timing
("H"level =4.0V, "L" level = 1.0 V)
‘ M , Xadr16 ‘
| MOVXB obj, [RA] |
| 2 81 S2i
System clock
tRe |
r—>
‘ ‘ 5V (Voo)
P7 - P4 Port s@zp value XAddress outputX Port setup value 0V (Vsg)
(A15 - AD) \ \
N N
Pg. ‘ ‘ ‘ ‘ 5V (Vooi)
| ! ‘ 0V (Vss)
| | toE | | _toHa
" 5V (Vooi)
) Input dat Port set |
-D0) Port setup value $—<tﬂpu data >-< ortsetupvalue gy (ygg)
1 too

27/32



OKI1 Semiconductor

MSM63238

(2) Writing to External Memory

(a) When CPU operates at 32.768 kHz

(N

Parameter Symbol Condition Min. | Typ. Ma)<. ( ant
Write Cycle Time fwe — — | 610 | = fusy
Address Setup Time tag — — 305 | — s
Write Time tw — — 15.3 ( ( — \ \ us
Write Recovery Time twr — — 15.3 us
Data Setup Time tps — — 4}%87 — us
Data Hold Time o — — |l153 N~ | ws
(b) When CPU operates at 2 MHz (Vppy = 2.7 t0 5.5 V)

Parameter Symbol Condition Min. /~Typ. Max. Unit
Write Cycle Time twe — 1.0 — — us
Address Setup Time tas O/ — — us
Write Time tw = 2 | — — us
Write Recovery Time twr —// /RN 0.2 — — us
Data Setup Time tps —\ \ ) 0.7 — — us
Data Hold Time toH 0.2 — — us

AC characteristics timing

("H"level =4.0V, "L" level = 1.0 V)

System clock

P7-P4
(A15 - AD)

MOVXB [

, 0bj 0MOVXB x

adr16, obj

Y

S1 S2

S1

Port(se)tup value

XAddress outputX Port setup value

5V (Vooi)
0V (Vss)

Port setup value

DK Outp

i
N 5V (V
ut data DKPort setup value OVEVSE)O

i tps

5V (Vooi)
0V (Vss)
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APPLICATION CIRCUITS

* RC oscillation is selected as high-speed
* Ports and RF section are powered from
external memory power source.
¢ Cy is an IC power supply bypass cap
« Values of G, Co, Cg, Cgm, Cn, ;
for reference only.

76.8 kHz

Crystal 03C0
ﬂ/ﬁﬂi XTO Ros
Cg
5t025pF = T ?/Sm
DDR *
32(.:768 kIHZ SIGIN VT
rysta DD
.ﬂ% XTMO BS1 RF Section
Cem [] BS2 Vss
5t025 pF —— XTMA \
Ch 1.0 uF
»—h{ ‘7}1 VDpH ’—«
.—|1 Y MSM63238 <> Voo
1 \ Voo Key Matrix
LED
Iy 0 uF Pl viorator
N CB1 UART
b12 —— CB2 VTS
Gy 01uF
o—l{ ‘7“ Voo Voo
C 0.1 uF
‘,—2{ ‘7H VbD2
XTSELO L Vo
XTSEL1 P4-7 A15-0
1 |
RESET P9, PA D7-0 LCD Module
PushSW - 11g7y —  ROM _| S0
Open { TST2 Pe0— @% SRAM -
—AJST3 & ' EEPROM
P3 7/ External
Memory
\/\Sﬁ Vss

is the power supply pin for the input, output, and input-output ports. Vpppis the
in ce power supply pin for SIGIN, BS1, and BS2.

Be sure to connect the Vpprand Vppr pins either to the positive power supply pin (Vpp)
of this device or to the positive power supply pin of the external memory.

Application Circuit Example with Power Supply Backup
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APPLICATION CIRCUITS (continued)

« Ceramic oscillation is selected as high-speed o

illation.

* Ports and RF section are powered from
external memory power source.

* Cy is an IC power supply bypass capacit

« Values of Gy, Gy, Cg, Cv, Crg, and Cy4 are fo
reference only.

32.768 kHz

A Crystal
T
Ca

510 25 pF

[

»—l

»—CVH

30V
|

0.1 uF
Open

0.1 pF

C
S

1

O
Push SW

Open {z

— TST1

Cro; 30 pF
0SCOo I
XT0 Ceramic
Q Resonato‘r
0SC1 ®
XT1 CL‘I ! SOM
Vpbor 1
XTMO SIGIN Vbp
BS1 F{@Section
BS2 Vss
XTM1 ‘
’—ﬂ
VbDH Voo
MSM63238
Voo g; Key Matrix
LED
Vibrator
CB1 PD UART
CB2 VTS
VoL Voo
Vop2 Voo
XTSELO P47l JA15-0
XTSEL
P9, PA D7-0 LCD Module
= ROM
RESET P8.O———RD oo
P81 —9WR
TST2 o EEPROM
ST3 Q / External
Memory
Vss

No%he power supply pin for the input, output, and input-output ports. Vppg is the
in ce power supply pin for SIGIN, BS1, and BS2.

Be sure to connect the Vpprand Vppr pins either to the positive power supply pin (Vpp)
of this device or to the positive power supply pin of the external memory.

Application Circuit Example with No Power Supply Backup
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PACKAGE DIMENSIONS

(Unit : mm)

QFP80-P-1420-0.80-BK |

25.0+ 0.2

20.0: 0.2

TaaasaaseAAanid

O =

()
L
L
—T—
NN ==
ol|o —
H + L
oo —r—]
é 3 —T—
—T—
L
L
—T—
==
INDEX MARK o
Mirror finish 0.8 TYP.

RLGLERAR

T RLRLRES

1.0TYP.

25TYP

g. g_ 0~10°

9 1,38+ 0.15
R?ckage material Epoxy resin

/(_ead frame material 42 alloy

Pin treatment Solder plating
Solder plate thickness | 5 um or more
Package weight (g) 1.27 TYP.

Notes for Mounting the Surface Mou

The SOP, QFP, TSOP, SOJ, QFJ (PLEC);

are very susceptible to heat in refl
Therefore, before you perfor
product name, package name;
(reflow method, temperature and times

eflo

ype Package

BGA are surface mount type packages, which

mounting and humidity absorbed in storage.
ounting, contact Oki’s responsible sales person for the
er, package code and desired mounting conditions
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PACKAGE DIMENSIONS

(Unit : mm)
TQFP100-P-1414-0.50-K |
] ® S)
AARRAARARAARAARAARAARAARA
| O O @
oo =
@ O
19
(LLBLEERELEEEELELEELELEEITS %l s
INDEX MARK @ >|
Miror finish 1 o 7yp, 0.22 3850w - | 7
. L NO%O“
0.17+ 0,05 o) 7
S T 0.5: 0.2
S 0.6 TYP.
R&kage material Epoxy resin
}_ead frame material 42 alloy
Pin treatment Solder plating

Solder plate thickness | 5 um or more
Package weight (g) 0.55 TYP.

Notes for Mounting the Surface Mount Xype Package

The SOP, QFP, TSOP, SOJ, QFJ (PLELC); BGA are surface mount type packages, which
are very susceptible to heat in reflownmounting and humidity absorbed in storage.

Therefore, before you perform reflow mounting, contact Oki’s responsible sales person for the
product name, package name;-pin I er, package code and desired mounting conditions
(reflow method, temperature and times
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