NEC

pPD17P202A

uPD17P202A is a mode! of uPD17202A which is

internal mask ROM.

Since the user can write the program to uPD17P202A, the

scale production of uPD17202A systems.
It is recommended that you aiso read the documants related to uPD17202A, in addition to this data sheet.

FEATURES

® Compatible with uPD17202A

® Internal one-time PROM: 2,048 x 16 bits
® Operating voltage range: 2.2t0 5.5V

ORDERING INFORMATION

d with a

time PROM in place of the uPD17202A

is suitable for experimental or small-

Order Code Package Quality Grade
uPD17P202AGF-001-3BE 64-pin plastic QFP (14 x 20 mm) Standard
#PD17P202AGF-002-3BE 64-pin plastic QFP (14 x 20 mm} Standard
KPD17P202AGF-003-3BE 64-pin plastic QFP (14 x 20 mm) Standard
Note: Table below indicates differences in these products:

Item Pull-up Pull-up Main clock Subclock
resistor resistors for generator generator
Part number for RESET pin POA, POB pins used/unused used/unused
MPD17P202AGF-001-3BE Provided Provided Used Used
HPD17P202AGF-002-3BE Not provided Provided Used Unused
H#PD17P202AGF-003-3BE Not provided Not provided Unused Used
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PIN CONFIGURATION (Top View)

(1) - Ordinary operation

&
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LCD23 O=~—2 50 }—=O
LCDy O=—]3 O 29fa—0
LCD2) O=—14 a8f—=O
LCDzqg O=—{5 47 fa+—O
LCD1g O=—Hfs6 a6 —O
LCD1g O=~—17 asf—==O
LCDy; O=—oys 5 P9 BN
LCDyg O=—9 :;‘; a3 [=—=O
LCD15 O=—"10 § 42 0O
LCD14 O=—rot ) E 21 pe—e=O
LCDy3 O=—ro12 ] sof—=O
LCD12 O=—l13 39fe—=O
LCO1 O=—q14 38 fa—=O
LCD1g O=—f15 37f>—=0O
LCDg O—rq16 3sf=—>O
Lcog O=—17 35fa—=O
LCD7 O=—418 3 fe—=0O
LCDg O=—119, 3233.._—0

LCDg4 O~
LCD3 O~—N
LCDy O=—18
LCDy O—R
LCDg O=—18&
GNDg O—B

POAQ-POA3Z Inputfoutput port

POBg-P0B3 Inputioutput port

POCo-POC3 Input/output port

PODp-POD3 Inputfoutput port

VREG Valtage regulator output

VDET Voitage detector detection voitage
adjustment

viebpe LCD drive reference valtage adjustment

Vicpo-VLCcD2 : LCD drive voltage outputs

LCDp-LCE3zs : LCD segment signal output

COMp-COM3 :  LCD common signal output

TMOUT 8-bit timer output

LED

Remate control transmission indication
output

INT O—=it
P0AY Q{8
POA; Ol
POAY O=—ni$

REM
INT

RESET
VDOUT

XiN: XouT
XTIN, XTouT
CAPH, CAPL
CciLK
MDO-MD3
DO-D7

Vep

VoD

GNDg, GNDq
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POA3 Oe—erl®
POBy O

XTiNn

VDOUT

RESET
XouT
XIN
Vop
REM
TMOUT/LED
POD3
POD2
POD1
PODg
POC3
POCo
POCq
POCq
POB3
POB7
POBq

Remote control transmission output

External interrupt request signal input

Reset input
Low voltage detection circuit output
Main clock oscillator circuit
Subclock oscillator circuit

Booster capacitor connectian pins
PROM clock input
PROM mode selection input

PROM data input/output

PROM write voltage power supply pin
Power supply pin

GND
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(2) PROM programming mode

{Open)

(Open}
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vep O—N

Note: ) indicates processing for pins not used in the PROM programming mode.
L : Ground sach of thase pins through a 470 2 resistor.
Open : Do not connect thess pins.
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BLOCK DIAGRAM

POAqQ
POAY
POAZ
POA3

POB/MDO
POB1/MD1
POB2/MD2
POB3/MD3

POCG/D4
POC1/D5
POC2/D6
POC3/D7

PODQ/DO
POD1/D1
POD2/D2
POD3/D3

REM

TMOUT/LED

Voltage
Detecter

POA

POD

RF

RAM
112 x 4 bits

SYSTEM REG.

One Time PROM
2048 x 16 bits

LProgram Counter ]

Control
Divider

 Timer/
Counter|

Stack 5 x 11 bits

Power O
Supply ——O
Circuit o

LCD

-

nterrupt O
Interrup

s
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Controller
|\ gy —

[Decoder

CPU Clock

Clock Stop
CPU Clock
l Watch Timer ]-—{ Divider —I—-A
—— 0

VOOUT
VDeT

VREG
VoD
CAPH
CAPL
Vicoo
Vieot
Vico2

Vicoc
GNDg
GND

LCDg
LCDy
LCDy
LCD3
LCDy

LCD23
COM3/LCD24
COMo/LCD2s
comy

COMg

INT/Vgp

RESET

Xn/CLK

XouT

XTIN

XTouTt

Power ed by | Cnminer.com El ectronic-Library Service CopyRi ght 2003



NEC
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1. PIN FUNCTIONS

1.1 ORDINARY OPERATION MODE

PIN No. SYMBOL FUNCTION OUTPUT | POWER
TYPE ON RESET
62 COMg LCD controller/driver segment signal outputs
63 COM, and LCD controller/driver common 'signal
64 LCD25/COM2 outputs.
1 LCD24/COM3 ® L CD25 to LCDg CMOS -
2 LCD23 + LCD controller/driver segment signal outputs
| | e COMgp to COM3
25 LCDg + LCD controller/driver common signal outputs
26 GNDg GND — -
inputs external interrupt request signal. Either
27 INT the rising edge or the falling edge can be speci- - Input
fied as the interrupt request effective edge.
4-bit CMOS input/output port.
28 POAg This port can be specified for input/output in 4- CMOS
| ] bit units. In the input mode, these pins become push- Input
31 POA3 CMOS inputs, and can be used as key return pull
inputs for key matrix. See Nota.
4-bit CMOS input/output port.
32 POBg This port can be specified for input/output in 4- CMOS
| 1 bit units. In the input mode, these pins become push- Input
35 POB3 CMOS inputs, and can be used as key return pull
inputs for key matrix. See Note.
4-bit CMOS input/output port.
36 POCq This port can be specified for input/output in 4- N-ch
| | bit units. In the output mode, these pins become open- Input
39 POC, N-ch open-drain output, and can be used for key drain
source output for key matrix.
4-bit CMOS input/output port.
40 PQDg This port can be specified for input/output in 4- N-ch
] | bit units. In the output mode, these pins become open- Input
43 POD3 N-ch open-drain output, and can be used for key drain
source output for key matrix.
This pin outputs NRZ signal {LED) synchronized
with infrared remote control signal and 8-bit
timer (TMOUT). CMOS High
44 TMOUT/LED ® TMOUT push- level
+ 8-bit timer output pull output
® LED
* Remote control transmission indication output

Note: Pull-up resistors are provided only in the uPD17P202A-001 and uPD17P202A-002.
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OUTPUT | POWER
PIN No. SYMBOL FUNCTION
° TYPE | ON RESET
CMOS High
a5 REM Infrared remote control signal output. push- tevel
pull output
Positive voltage power supply pin.
46 Vop 2.2 10 5.5 V is applied in the normal operation - -
mode.
Main clock oscillation circuit is connected
47 XN across these pins.
48 XouTt Connect a 4 MHz ceramic resonator or crystal
resonator across these pins.
49 RESET Reset signal input. - input
CMOS
50 VDOUT Internal low voltage detection circuit output. push- -
pult
Subclock oscillation circuit is connected
51 XTin across these pins.
52 XTouTt Connect a 32 kHz crystal resonator across
these pins.
53 VREG Voltage regulator output for subclock generator. - -
A resistor for adjusting the voltage detector
54 Voer - X - - -
detection level is connected to this pin.
55 Vicoc Adjusts LCD drive reference voltage. - -
56 Vicpo QOutputs a voltage boosted from LCD drive
57 Vico1 reference voltage.
58 GND; GND - —
Outputs a voitage boosted from LCD drive
59 Vico2 - -
reference voltage.
60 CAPL Voltage boosting capacitor is connected across
61 CAPH these pins.
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nPD17P202A
1.2 PROM PROGRAMMING MODE
OUTPUT | POWER
PIN No. SYMBOL FUNCTION
TYPE ON RESET
26 GNDg GND - -
Positive power supply pin for PROM program-
ming.
27 Vee 12.5 V is applied to this pin when program- - -
ming, reading, or verifying the program
memory.
32 MD3 N
Operation mode selection inputs for PROM
I | N - input
a5 MDO programming.
36 D4
| 1
a9 D7 CMOS
40 DO 8-bit data input/output for PROM programming. push- Input
pull
| |
43 D3
Positive power supply pin. 6 V is applied to this
46 Voo pin when programming, reading, or verifying - -
the program memory.
47 CLK Clock input for PROM programming. - -
48 GND4 GND - -
Remarks: Pins other then listed above are not used in the PROM programming mode. Refer to “’Pin Connection Disgram (2}
PROM Pr. Mode" for ded iti for unused pins.
2-513
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1.3 PIN EQUIVALENT CIRCUITS
The simplified pin equivalent circuits schematic views for uPD17P202A’s pins are presented below.

(1) POAg through POA3, POBo/MDO through POB3/MD3

Vbp Vpo

——©

Qutput N-ch

disable

Data Qutput - Pull-up resister®
latch P<ch

Multi-
plexer

Input buffer
*: Only xPD17P202A-001 and xPD17P202A-002
{2) POCy/D4 through POC3/D7, PODg/DO through POD3/D3
Data Output
latch N<h

Qutput
disable

e
]

Input buffer
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{3) RESET

Voo

Pull-up resister®

input buffer

*: Only uPD17P202A-001
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2. WRITING, READING, AND VERIFYING ONE-TIME PROM (PROGRAM MEMORY}

When the PROM is to be written, read, or verified, uPD17P201A is set in the PROM mode, and the pins shown in
Table 2-1 are used. No address has to be input. Instead, the address is incremented by the clock input from the CLK
pin.

Table 2-1 Pins Used to Write/Read/Verify Program Memory

Pin name Function
Vep Apply program voltage (12.5 V) to this pin.
CLK Address incrementing clock input
MDO to MD3 Operation mode selector
DO to D7 8-bit data input/output
Vpo Apply operating voltage (6 V) to this pin.

2.1 OPERATION MODES FOR PROGRAM MEMORY WRITE, READ, AND VERIFY

uPD17P202A is set in the program memory write, read, or verify mode, when +6 V is applied to pin Vpg. and
+12.5 V is applied to pin Vpp, after being placed in the reset status (Vpp = 5V, RESET = low level) for a certain
period of time.

The operation modes, sel d by pens MDO through MD3, are listed in Table 2-2.

Pins not used to write, read, or verify the program memory must be open, or grounded through pull-down
resistors (470 Q).

Table 2-2 Operation Modes for Program Memory Write, Read, and Verify

Operation mode selection
Operation mode
Vrp Voo MDOC MD1 MD2 MD3
H L H L Program memory address O clear
L H H H Write mode
+125V +H6V
L L H H Read, verify mode
H x H H Program inhibit mode

Remarks: x: LorH
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2.2 PROGRAM MEMORY WRITING PROCEDURE
Write the program memory by following these steps. The program memory can be written at high speeds.
(1} Pull down the unused pins to the ground potential through resistors. Make the pin CLK low.
(2} Apply 5 V to pin Vpp. Make pin Vpp low.

(3) Wait for 10 us. Then, apply 5 V to pin Vpp.

{4) Set the program memory address O clear mode by the mode selector pins.
(6) Apply 6 V to pin Vpp, and 12.5 V to pin Vpp.

(6) Program inhibit mode

(7) Write data in the 1 ms write mode.
(8
{9

Program inhibit mode

Verify mode. Proceed to (10), if the memory has been written. If it has not been written, repeat {7} through
(9).
{10) Additional writing for {the number of times {7) through (9} are repeated: X) x 1 ms
{11) Program inhibit mode
(12) Input a pulse four times to pin CLK, in order to increment the program memory address (by one).
(13) Repeat (7) through {12), until the last address is programmed.
{14) Program memory address O clear mode
{15) Decrease the voltages on pin Vpp and Vpp to 5 V.
{16) Turn power off.
The following figure illustrates steps (2) through {12) above.

X times repetition

Reset

‘—’ | Write | Verify ! Additional writ |, Address

‘ increment

Vep
Vpp W
Vob
GND
Vpp +1 s
VoD
VDD
GND

CLK - }UUU;

i

(G
JA

moo [/ N/ /T _/
MD1 / \ /"

)L
1€

MD2

L

-/
MD3 / N
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2.3 PROGRAM MEMORY READING PROCEDURE

Pull down the unused pins to the ground potential through resistors. Make the pin CLK low.
Apply 5 V to pin Vpp. Make pin Vpp low.

Wait for 10 us. Then, apply 5 V to pin Vpp.

Set the program memory address O clear mode by the mode selector pins.

Apply 6 V to pin Vpp, and 12.5 V to pin Vpp.

Program inhibit mode
Verify mode. The data for each address is output on a one-by-one basis in a cycle during which the clock
pulse is input to pin CLK four times.

Program inhibit mode
Program memory address O clear mode

Decrease the voltages on pin Vpp and Vpp to 5 V.

(41}
(2)
(3
(4)
(5)
(6)
n

(8)
(9}
(10}
(i

Vep

Turn power off.
The fotlowing figure itlustrates steps (2) through () above.

Vep

Vob
GND

Vpp +1

VoD
GND

CLK

DO-D7

MDO

MD1

mMD2

MD3

J)

Bl

ST

!
e

0

JAVAVAVAVAVAVAVAVAVAW ) u—

_ N\

I3
/- W
{ Data cutput X Data output x N J———

my

)

B\S

Ji

ALy

JL

1€

L

—J
—

—
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NEC UPD17P202A

3. DIFFERENCES BETWEEN uPD17P202A AND ;PD17202A

In the uPD17P202A, the internal mask ROM (program memory) for the uPD17202A is replaced by the PROM
which can be programmed by the user. Therefore, the program memory and some mask aptions are the only dif-
ferences between the uPD17P202A and uPD17202A, so the CPU functions and internal hardware are identical.

The table below summarizes the differences between the uPD17P202A and uPD17202A.

Refer to the uPD17202A data sheet for details on CPU functions and internal hardware.

Device
uPD17P202A-001 uPD17P202A-002 uPD17P202A-003 uPD17202A

Item

® PROM ® Mask ROM
® 0000H-07FFH & 0000H-07FFH
® 2048 x 16 bits ® 2048 x 16 bits

Program
memory

RESET pin
pull-up None
resistor
POA, POB
pins
pull-up
resistors

None

Provided Provided (Mask option)

Main clock
generator
provided/not
provided

Subclock

generator None Provided
o

provided/not

provided

Vpp pin, PROM
Vpp pin, PROM programming pin are provided. programming pin
not provided

Pin
connections

Operating
voltage 22to55V
range

Package 64-pin plastic QFP (14 x 20 mm)
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4. ELECTRICAL CHARACTERISTICS

ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

Supply Voltage Voo ~D0.31t0 +7.0 \"
Input Voltage Vi —0.3to Vpp+0.3 A"
Operating Temperature Topt —20 10 +75 °c
Storage Temperature Tstg —40 to +125 °c
CAPACITANCE (Ta=25°C, Vpp =0 V)
CHARACTERISTICS SYMBOL MIN. TYP. MAX. | UNIT CONDITIONS
Cin 10 pF Pins INT, RESET
Input Capacitance c 10 c Other than pins INT,
P ° | meseT
RECOMMENDED OPERATING RANGE
CHARACTERISTICS SYMBOL MIN. TYP. MAX. | UNIT CONDITIONS
Vopi1 22 3.0 5.5 v fx =4 MHz
Supply Voltage
Vooz 3.5 5.0 5.5 v fx =8 MHz
N X A
Main Clock Oscillation fx 20 40 8.0 MHz
Frequency
Subclock Oscillation foer 32.768 KH2
Frequency
2-520
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DC CHARACTERISTICS (Vpp =3V, Ta=—20to +75 °C, fx = 4 MHz, fx7 = 32 kHz)

CHARACTERISTICS SYMBOL MIN. TYP. MAX. | UNIT CONDITIONS
LCD Output Voltage
v 0.8 1. A\
Variable Range Lcoo 8
19 2
Doubler Output Voltage Vico1 v
Vicoo | Vicoo
3 2.85 3
Tripler Output Voltage Vicbp2 v
Vieoo | Vicoo
Low-voltage Detection VDET pin external
\Y 1.3 20 . \'
Voltage DET 29 resistance = 2 MQ2
Vid1 0.8 Vpp Vob Vv RESET pin and INT pin
High-Level Input Volitage Other than RESET pin
\ 0.7 V| \' v
h2 bD po and INT pin
Vit 0 0.2 Vpp v RESET pin and INT pin
Low-Level Input Voltage Other than RESET pin
\Y ] .3V v
2 03 Voo and INT pin
hiH 0.2 A INT ViH = Vpp
High-Level Input Current huz 0.2 A RESET ViH = Vpp
linz 0.2 MA POA-POD Vi =Vpo
TR 0.2 HA INT V=0V
Vie=0v,
Iz 0.2 uA w/o pull-up
resistor
RESET
ViL=0V
s 20 50 100 LA w/pull-up
Low-Level Input Current resistor
ViL=0V
liLg 0.2 HA w/o pull-up
resistor
POA, POB
Vie=0v
lis 6 12 20 HA w/pull-up
resistar
Low-Level Input Current s 0.2 A POC,POD | VL =0V
Vou =
| -0.6 -20 —-4.0 A POA, POB
OH1 m Vpp-0.3 V
V, =
lon2 -70 | —150 | =250 | mA | REM v°” 2y
[]n
High-Level Qutput Current v
OH =
] —0.3 -1.0 -2.0 A LED
OH3 m Vpp-0.3V
loma 03 | —10 | —20 | ma | VDoUT | VoM™
Vpp-0.3V
2-521
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CHARACTERISTICS SYMBOL MIN. TYP. MAX. | UNIT CONDITIONS
loLt ~ 05 1.5 25 mA POA,POB | Vo =03V
loL2 0.5 15 25 mA POC,POD | Vop =03V
Low-tLevel Output Current loLs 0.5 1.5 25 mA REM VoL =03V
loLa 0.5 15 25 mA LED VoL =03V
loLs 0.5 15 25 mA VDOUT VoL =03V
O t voltage deviati
Common Output Current lcom 30 MA utbut voltage ceviation
=02V
O t voltage deviati
Segment Output Current leo 5 MA utput voltage deviation
=02V
th XT and
1501 05 15 mA Both XT an
Oepration X oscillate
mode Only XT
1 15
o2 30 HA oscillates
Supply Cuirent
HALT Both XT and
] 0.5 1.5 A
oo3 m mode X oscillate
STOP Only XT
| 1 15 A
bo4 0 .u mode oscillates
DC PROGRAMMING CHARACTERISTICS (T3=25+5 °C,Vpp =6.00.25V,
Vpp = 12.5 £ 0.3 V)
CHARACTERISTICS SYMBOL MIN. TYP. MAX. | UNIT CONDITIONS
ViH1 0.7V Vv v Other than CLK
High-Level Input Voltage H oo oo
Vin2 Vpp-0.5 Vbbp \' CLK
Vit 4] 0.3Vpp \" Other than CLK
Low-Level input Volitage
Viz 0 04 \" CLK
Input Leakage Current Iy 10 A ViN=V)LorViy
High-Leve! Output Voltage VoH Vpp-1.0 v o =—1mA
Low-Level Output Voltage VoL 0.4 A\ loL = 1.6 mA
Vpp Supply Current Ipp 30 mA
Vpp Supply Current ipp 30 mA MDO =V ,MD1=Vy

Note 1: Keep Vpp to below +13.5 V, including the overshoaot.
2: Apply Vpp before Vpp, and remove Vpp after Vpp.
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AC PROGRAMMING CHARACTERISTICS (T3=25+5°C, Vpp =6.0+ 0.25 V,
Vep =125 0.3 V)

CHARACTERISTICS SYMBOL *1 MIN. | TYP. [ MAX. [ UNIT CONDITIONS
Address setup time®2 tas tas 2 us
{vs. MDO {)
MD?1 setup time {vs. MDO {) tMm1s toes 2 us
Data setup time {vs. MDO ) tps tps 2 us
Address hold time*2
{vs. MDO 1) ta TAH 2 ps
Data hold time (vs. MDO 1) toH ton 2 us
MDO T.—> data output float tor tor 0 130 ns
delay time
Vpp setup time {vs. MD3 1) tvps typs 2 us
Vpp setup time (vs. MD3 1) tvps tves 2 s
Initial program pulse width tpw tpw 0.95 1.0 1.05 ms
Additional program puise width torw torw 0.95 210 ms
MDO setup time {vs, MD1 1) tmos tces 2 Hs
MDO { - data output delay time tpv tpv 1 s MDO=MD1=V,
MD1 hold time {vs. MDO 1) tMiH tOEH 2 us tM1n +HtviR
MD1 recovery time (vs. MDO {) tmir tor us 250 us
Program counter reset time tpcR — 10 us
::v;l:hlnput high-, low-level tn txL _ 0.125 s
CLK Input Frequency fx - 4.19 MHz
Initial Mode Set Time t) - 2 s
MD3 Setup Time (vs. MD1 1) tMas - 2 us
MD3 Hold Time (vs. MD1 |} tM3H - 2 us
MD3 Setup Time {vs. MDO 4) tmash - 2 us ::::;f;f:: .
A-cddre.ss“2 — Data Output Delay tDAD tace 2 s When pr(.)gram
Time memory is read
A.t:ldr:-zss"z — Data Output Hold tHAD - o 130 s When pn?gram
Time memory is read
MD3 Hold Time (vs. MDO 1) thanA - 2 s :::n';:‘:f':: "
MD3 | ~ Data Output Float When program
Delay Time toFR - 2 s memory is read
Reset Setup Time tRES 10

*1: Symbols for corresponding uPD27C256
*2: The internal address is incremented (+1) at the falling edge of third clock periods for the four CLK clock periods, which
constitute one cycle. The internal address has no external pin connection.
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