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PREFACE

Since 1973 when NEC developed uCOM-4, Japan’s first 4-bit single-chip microcontroller, NEC has continued to
be an industry pioneer by marketing original, higher performance products. We have produced the uCOM-43 Series,
UPD7500 Series, and 75X Series. Ofthese, the 75X Series has product groups covering about 60 products. Moreover,
product development and preparation responded to the demands of customers from a variety of fields.

The 75XL Series was marketed as a 4-bit single-chip microcontroiler for the future capable of inheriting the software
assets used previously by the customers, and as an upward compatible CPU core.

The 75XL Series is a 4-bit microcontrolier achieving high speed operation at low voltages and opetration functions
rivaling those of 8-bit microcontrollers.

This document introduces the features, product line, and development tools of the 75XL Series.
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1. 75XL SERIES PRODUCT ORGANIZATION

Subseries

Type number

Main features

4PD750008 subseries £PD750004 General-purpose products in 42/44-pin package
uPD750006 e 1PD75008 subseries upward compatible
£PD750008 One timer channel added
HPD75P0016 Watchdog timer can be used
High-speed operation at low voltages
Improved operating functions and data fookup functions, etc.
uPD750068 subseries uPD750064 General-purpose product with on-chip A/D converter in 42-pin package
uPD750066 » uPD75068 subseries upward compatible
uPD750068 One timer channel added
uPD75P0076 Watchdog timer can be used
High-speed operation at jow-voltage
Improved operating functions and data lookup functions, etc.
* ~A/D converter = 8-bit resolution x 8 channels
#PD750108 subseries uPD750104 General-purpose products in 42/44-pin package
uPD750106 « uPD75008 subseries upward compatible
uPD750108 On-chip RC oscillation circuit
uPD75P01186 One timer channel added
Watchdog timer can be used
High speed operation at low voltages
Improved operating functions and data lookup functions, etc.
1PD753017 subseries uPD753012 On-chip LCD controller/driver in 80-pin package
#PD753016 o uPD75316B subseries upward compatible
uPD753017 Two timer channels added
uPD75P3018 Watchdog timer can be used
uPD753012A High-speed operation at low voltages
uPD753016A Improved operating functions and data lookup functions, etc.
uPD753017A * LCD panel {maximum size) = 32 segments x 4 commons
uPD75P3018A
#PD753036 subseries uPD753036 Product with on-chip LCD controller/driver and A/D converter in 80-pin package
uPD75P3036 ¢« uPD75336 subseries upward compatible
One timer channel added
Watchdog timer can be used
High-speed operation at low-voltage
Improved operating functions and data lookup functions, etc.
¢ LCD panel (maximum size) = 20 segments x 4 commons
* A/D converter = 8-bit resolution x 8 channels
pPD753108 subseries 1PD753104 On-chip LCD controller/driver in 64-pin package
uPD753106 + Timer: 5 channels
nPD753108 *  Watchdog timer can be used
uPD75P3116 * Power-supply voltage: Vbbp=1.8t055V

¢ 8-bit addition, subtraction, transfer, comparison, increment, and
decrement possible
¢ LCD panel (maximum size) = 24 segments x 4 commons




Subseries

Type number

Main features

Product with on-chip LCD controller/driver in 48-pin package

uPD753208 subseries uPD753204
LPD753206 » Timer: 5 channels
4PD753208 * Watchdog timer can be used
HPD75P3216 * Power-supply voltage: Voo=1.81t055V
» 8-bit addition, subtraction, transfer, comparison, increment, and
decrement possible
* LCD panel {maximum size) = 12 segments x 4 commons
1PD754244 subseries uPD754144 Product for keyless entries in 20-pin package
uPD754244 ¢ Timer: 4 channels
uPD754264 Note + Watchdog timer can be used
1PD754202 e Power-supply voltage: Voo =1.8t06.0V
* 8-bit addition, subtraction, transfer, comparison, increment, and
decrement possible ,
» EEPROM™ : 16 bytes (uPD754144, 754244)
32 bytes (uPD754264)
1PD754304 subseries uPD754302 General-purpose small-size product in 36-pin package
pPD754304 e Timer: 3 channels
uPD75P4308 * Watchdog timer can be used

Power-supply voltage: Veo=1.8to 55V
8-bit addition, subtraction, transfer, comparison, increment, and
decrement possible

Note Under development
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2. 75XL SERIES FEATURES

High-speed operation at low voltages

The CPU core of the 75XL Series can operate in the wide power-supply voltage range of Voo = 1.8 to
5.5 V. One instruction execution times are fast as shown below.

* 0.95 us (Vop=1.8V, @ 4.19 MHz operation)

* 0.67 us (Voo = 2.7 V, @ 6.0 MHz operation)

Maintaining software compatibility with 75X Series

The 75X Series had three CPU cores, one each forlow end, standard, and highend use. Porting software between
these CPUs demanded attention be given to the instruction set supported by each CPU. In the 75XL Series,
however, the high end CPU core in the 75X Series became the only CPU core. Therefore, compatibility with
the array of 75X Series software developed previously is maintained in the 75X Series.

Systematization of memory having outstanding cost/performance
The ROM capacity can be selected based on the program size.

Dual clock operation

Two oscillators are provided on the chip for the main system clock (max. 6.0 MHz) capable of high-speed
operation similar to a portion of 75X Series products and the subsystem clock (32.768 kHz) for low-power
consumption operation. Therefore, the system clock canbe switched by the program to match the use. (However,
this is limited to products with the subsystem clock.)



2.1 Hardware Features

<1> Program memory
Program memory can be expanded to a maximum of 64K x 8 bits. In addition, table data can be referenced using
the table lookup instruction (MOVT).

<2> Data memory
Data memory can be expanded to a maximum of 16 banks, where one bank is 256 x 4 bits. As with program
memory, this is planned in designing the Series. The data memory space is allocated into the following 5 regions.

a. Static RAM

b. General purpose registers

c. Stack area

d. 1/O ports

e. Peripheral hardware (timers, SI10, interrupts, etc.)

<3> General-purpose registers
General-purpose registers in the 75XL can be configured on chip into a maximum of 4 banks from the eight 4-
bit registers of X, A, B, C, D, E, H, and L. They are mapped into the data memory and can be operated by general
-purpose register manipulation instructions and data memory manipulation instructions.
XA, BC, DE, and HL form register pairs and can be manipulated as 8-bit data. In addition to the DE and HL register
pairs, a DL register pair can also be formed. These three groups can be used as data pointers.
The optimum number of register banks are configured on chip in each product.

<4> High-speed operation and low-power consumption
In the 75XL Series, an instruction cycle of 0.67 us can be achieved as the fastest processing speed. Since an
instruction cycle can be changed by program control, applications like switching during low-speed operation when
the power-supply voltage drops become possible. .
The two standby modes are HALT and STOP. Intermittent operation becomes possible because CPU operation
is stopped by either mode in a program and can be resumed by an interrupt signal.
In products with an on-chip subsystem clock, intermittent operation is also possible in the low-power consumption
mode.

<5> Interrupt functions
The interrupt vector table in the 75XL Series can specify a maximum of 7 interrupts. Each one can have two
interrupt sources. Thus, a maximum of 14 interrupt sources can be installed. The optimum interrupt sources
are configured in each product.
In models loaded with muitiple on-chip register banks, a function is provided to automatically switch register banks
during vectored interrupt operations. Register save and return do not have to be performed in an interrupt
processing routine.
In the 75XL Series, the number of interrupt sources and the responsiveness to interrupts are improved.

<6> Expandability of on-chip peripheral hardware
By adopting memory-mapped 1/O in the 75XL Series, the CPU and the peripheral hardware are independent.
Therefore, peripheral hardware having a variety of functions can be installed only when needed.



2.2 Software Features

<1> Addressing modes and accumulators
Since peripheral hardware is mapped to the data memory space inthe 75XL Series, instruction descriptions center
on general-purpose registers and data memory. General-purpose registers can be specified in 4-bit units or 8-
bit units as described earlier. In contrast, data memory can be addressed in 1-bit, 4-bit, or 8-bit units.
As for accumulators, where data processing is concentrated, three types each of the CY flag (bit accumulator),
the A register (4-bit accumulator), and the XA (8-bit accumulator) are provided for each bit lengths. Theretore,
the program can be freely described to match the bit length of the processed data.

<2> Instruction set features

a. 8-bit processing instructions
Transfers, comparisons, operations, incrementing, and decrementing are the available 8-bit instructions in
the 75XL Series. The data processing can rival that of 8-bit microcontroller.

b. 1-bit processing instructions
Inthe 75XL Series, abit address is directly specified and can be set, cleared, and tested. Therefore, programs
are easy to understand and can be concisely described. In addition, by using the carry flag as a bit
accumulator, the Boolean operations of AND, OR, and XOR can be performed between specified bits. As
a result, concise descriptions are possible in accordance with logic even in complex decision processing.
Simultaneously, the toad on the program is lessened and program execution becomes efficient.

¢. GET! instruction
The GETI instruction in the 75XL Series pre-defines any 2-byte or 3-byte instruction in a table and then
executes them by reading a 1-byte GETI instruction. A total of 48 instructions can be defined. If this GET!
instruction is effectively used, the program size can be dramatically decreased.



3. 75XL SERIES PRODUCT DEVELOPMENT

General-purpose series (uPD7500xx)

General-purpose series with on-chip RC osciliation circuit (4PD7501xx)
General-purpose series with on-chip A/D converter (uPD75006x)

LCD driver series(uPD7530xx, 7530xxA)

LCD driver series with on-chip A/D converter (uPD75303x)

LCD driver series (small-size) (uUPD7531xx)

LCD driver series (small-size) (uPD7532xx)

Keyless entry series (uPD7541xx, 7542xx)

General-purpose small-size series (uPD7543xx)

Figure 3-1. Development of General-Purpose Products
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Figure 3-2. Development
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3.1 75XL Series Product List

¢ General-purpose series (uPD7500xx)

Type number ROM x 8 RAM x 4 l{e] Package PROM version
uPD750004 4K 512 34 | 42-pin SDIP (600 mif) 1PD75P0016
#PD750006 6 K 44-pin QFP (10 x 10 mm)
uPD750008 8 K

* General-purpose series with on-chip RC oscillation circuit (uPD7501xx)

Type number ROM x 8 RAM x 4 11O Package PROM version
#PD750104 4K 512 34 42-pin SDIP (600 mil) uPD75P0116
#PD7850106 6 K 44-pin QFP (10 x 10 mm)
uPD750108 8 K

¢ General-purpose series with on-chip A/D converter (uPD75006x)

Type number ROM x 8 RAM x 4 /0 Package PROM version
#PD750064 4 K 512 32 42-pin SSOP (375 mil) uPD75P0076
uPD7500866 6 K 42-pin SDIP (600 mm)

#PD750068 8 K
¢ LCD drive series (uPD7530xx, 7530xxA)

Type number ROM x 8 RAM x 4 110 Package PROM version
uPD753012, 753012A1 12K 1024 40 80-pin QFP (14 x 14 mm) HPD75P3018
uPD753016, 753016A| 16 K 80-pin TQFP (12 x 12 mm) uPD75P3018A
uPD753017, 753017A| 24 K

¢ LCD drive with on-chip A/D converter (uPD75303x)

Type number ROM x 8 RAM x 4 /0O Package PROM version

uPD753036 16 K 768 44 80-pin QFP (14 x 14 mm) uPD75P3036
80-pin TQFP (12 x 12 mm)

* LCD drive series (small-size) (uPD7531xx)

Type number ROM x 8 RAM x 4 /0 Package PROM version
uPD753104 4K 512 32 64-pin QFP (14 x 14 mm) uPD75P31186
4PD753108 6 K 84-pin QFP (12 x 12 mm)

#PD753108 8K




* LCD drive series (small-size) (uPD7532xx)

Type number ROM x 8 RAM x 4 I{e] Package PROM version
uPD753204 4K 512 30 48-pin SSOP (375 mil) uPD75P3216 Note
1PD753206 8 K
uPD753208 8 K

Note Under development

* Keyless entry series (uPD7541xx, 7542xx)

Type number ROM x 8 RAM x 4 le} Package EEPROM x 8
uPD754144 4K 128 13 | 20-pin SSOP (300 mil) 16
uPD754244 20-pin SOP (300 mil)
UPD754264 Note 20-pin SOP (300 mil) 32
1PD754202 2K 20-pin SSOP (300 mil) None
20-pin SOP (300 mil)

Note Under development

* General-purpose small-size series (uPD7543xx)

Type number ROM x 8 RAM x 4 l{e] Package PROM version
nPD754302 2K 256 30 36-pin SSOP (300 mil) uPD75P4308
HuPD754304 4K
3.2 Product Map (ROM development)
ROM
Subseries Represen- 2K | 4K | 6K | 8K [12K|16K|24 K| 32K
tative product
General-purpose (uPD7500xx) 1PD750008 O] O O AN
General-purpose with on-chip #PD750108 Ol O 0O VAN
RC oscillator (uPD7501xx)
General-purpose with on-chip A/D 1PD750068 O 0| O A
converter (uPD75006x)
LCD drive (uPD7530xx, 7530xxA) pPD753017 O1 01O A
LCD drive with on-chip A/D 4PD753036 ©
converter (uPD75303x)
LCD drive (smali-size) (uPD7531xx) uPD753108 OFrTO1 O Ay
LCD drive (small-size) (uPD7532xx) 4PD753208 Ol Ot O A
Keyless entry (uPD7541xx, 7542xx) uPD754244 Ol O
General-purpose small-size (uPD7543xx) uPD754304 O1 0O A

Remark (O): Only mask version
A Only PROM version
©: Mask version and PROM version




4. APPLICATION FIELDS OF 75XL SERIES

Series | General- General- General- | LCDdrive |[LCDdrive | LCD drive | LCD drive | Keyless General-
purpose purpose series | purpose series series + series series entry purpose
series with on-chip | series + on-chip AD | (Small-size) | (Small-size) small-size

RC oscillation | on-chip AD converter series
circuit converter | PD7530xx, pPD7541xx
Applications uPD7500%x | gPD7501xx | uPD75008x | uPD7530xxA] uPD75303x | uPD7831x0x | uPD7532xx| uPD7542xx| uPD7543x
AV CD players O O O
squipment | op ragio cassette O
players
Camcorders O
TVs O
VCRs O @) O
AV equipment general O O O
Communi- | Cordless telephones O O O O O
cation Telephones O O
Radio equipment O O
Pagers O
Home Electric rice cookers O
electric Home bakery O
appliances
Home slectric O @) O O O
appliances in general
Others Health equipment @) O
Sphygmomanometer O O
Gas meters O @)
Meters O O
Remote controllers O O @)
Cameras O O O O @)
Electronic scales O
OA equipment O O O
Gas tables O O
Keyless entry Q
Data carriers O
Car electrics O Note O Note O Note O Note

Note For only (A) products
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5. 75XL SERIES PRODUCTS

Subseries Title Applicable products Page
General- General-purpose series 4PD750004, 750006, 750008, 75P0016 p. 12
purpose General-purpose with 4PD750104, 750106, 750108, 75P0116 p. 15

RC oscillation circuit
General-purpose + A/D converter 4PD750064, 750066, 750068, 75P0076 p. 18
LCD drive LCD drive series uPD753012, 753016, 753017, 75P3018, p. 21
series ©PD753012A, 753016A, 753017A, 75P3018A
LCD drive + A/D converter uPD753036, 75P3036 p. 24
LCD drive series (small-size) uPD753104, 753106, 753108, 75P3116 p. 27
©PD753204, 753206, 753208, 75P3216 p. 30
Keyless entry uPD754144, 754244, 754264N0te 754202 p. 33
General-purpose (small-size) 1PD754302, 754304, 75P4308 p. 38

Note Under development
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5.1 General-Purpose Series (uPD7500xx)

Applicable products: ©PD750004, 750006, 750008, 75P0016, 750004(A), 750006(A), 750008(A)

This subseries consists of microcontrollers possessing
a high level of generality and equipped with 1/O ports,
serial interfaces, watch timers, interrupt functions, watch
subsystem clock generators. These products extend
CPU functions beyond the conventional uPD75008
subseries (75X Series product) and are capable of high-
speed operation at the low voltage of 2.2 V. Notonly does
this microcontroller replace conventional products, it is
optimal for battery-operated applications and can be used
as the standard microcontrolier in all fields.

The uPD750004(A), 750006{A), and 750008(A) are
“special” quality grades for the uPD750004, 7500086, and
750008, respectively.

[Features]
* low voltage, high-speed operation possible: 0.85 us (Voo=2.2V, @ 4.19 MHz)
0.67 us (Voo =2.7 V, @ 6.0 MHz)
* Enhanced timer function: 4 channels
* Basic interval timer usable as a watchdog timer
* Can have on-chip pull-up resistors in the 33 /O lines
* Medium voltage, N-channel open-drain I/O ports: 8
* Enhanced interrupt functions such as standby release by key input, interrupt at termination of serial data transfer,
multiple interrupts, etc.
* Replacementis easy because the functions and instructions of the conventional uPD75008 subseries are inherited
¢ PROM version available
* uPD75P0016 (one-time PROM)

[Applications]

Standard : VCRs, CD players, cordless telephones, radios, cameras, home electric appliances, etc.
Special : Car electrics
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Block Diagram

BASIC i BIT SEQ.
INTERVAL/ \:> BUFFER (16
WATCHDOG
TIMER
finTer . PORTO K 4 | POO- PO3
TIO/P13 O—= E'\'/\"EE'G_/ :>
PTOO/P20 O]
COUNTER | PORT1 { 4 1P10-P13
YINTTO
TIMER/ s
PTO1/P21 O=—1 o NTER \;> “ PORT 2 i> P20 - P23
YINTT

P30 - P33
PORT3 ¥ 4 ) (P3OMDO -
<:> P33/MD3)Ne 2
GENERAL REG.
SI/SB1/P03 O=—=| CLOCKED ﬁggG; :,;1 /"N porT 4 z> P40 - P43
SO/SBO/P02 O~—s-] SERIAL < vl I R I SO :
SCK/PQ1 Qe—rd INTERFACE —| becope

AND .
TINTCSI CONTROL gﬁ;"A /L> (/| PoRTs .i> P50 - P53
N\

i

MEMORY

INTO/P10 O] 512 x 4 BITS L
INT1/P11 O—f “ PORT 6 i> P60 - P63

INT2/P12 O—= !NTERRUPT<:'>

o CONTROL
ng{r’,’ °§ poRT7 K 4 ) P70- P73
g0- CPU CLOCK

KR7/P73 L8 b 2! e
WATCH CLOCK | ook | CLOCK GENERATOR | oopiroo ¢ 4 PORT 8 kz‘> P80, P81
BUZP23O=—1 MR OUTPUT | fyinen CONTROL
CONTROL sus ] MAIN
YINTW y [} [
o @) 5 O 0 ||
PCLP22 XT1XT2 X1 X2

b4 &

IC Voo VssRESET
(VPP) Note 2

Notes 1. Differs with the model.
2. Data in the parentheses are for yPD75P0016.
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[Function List]

ltem 4PD750004, 750004(A)| uPD750006, 750006(A) | nPD750008, 750008(A) uPD75P0016
ROM (bytes) 4096 6144 8192 16384
(mask ROM) (mask ROM) (mask ROM) (one-time PROM)

RAM (x 4 bits)

512

General-purpose registers

(4 bits x 8) x 4 banks or (8 bits x 4) x 4 banks

Instruction execution time

¢ 0.95, 1.91, 3.81, 15.3 us (main system clock: 4.19 MHz)

¢ (.67, 1.33, 2.67, 10.7 us (main system clock: 6.0 MHz)
e 122 us (subsystem clock: 32.768 kHz)

1/0 ports CMOS inputs 8 Connection of on-chip pull-up resistors can be specified by software; 7
CMOS /O 18 | Can directly drive LEDs
Connection of on-chip pull-up resistors can be specified by software
N-channel 8 Can directly drive LEDs Can drive LEDs,
open-drain 1/O Pull-up resistors can be made on chip with mask option no pull-up resistor
Total 34
Timer 4 channels

e 8-bit timer counter: 1 channel

* 8-bit timer/event counter: 1 channel

¢ Basic interval timer/watchdog timer: 1 channel
¢  Watch timer: 1 channel

Serial interface

3 selectable modes

» 3-wire serial /O moda --- Switching between MSB first and LSB first
e 2-wire serial 1/O mode

* SBl mode

Vectored interrupt

External: 3; Internal: 4

Test input

External: 1; Internal: 1

Clock output (PCL)

e @, 524, 262, 65.5 kHz (main system clock: 4.19 MHz)
e @, 750, 375, 93.7 kHz (main system clock: 6.0 MHz)

Buzzer output (BUZ)

* 2, 4, 32 kHz (main system clock: 4.19 MHz or subsystem clock: 32.768 kHz)
« 2.86, 5.72, 45.8 kHz (main system clock: 6.0 MHz)

Power-supply voltage

Voo=22t0 55V

Operating ambient temperature

Ta =—40 to +85 °C

Package

* 42-pin plastic shrink DIP (600 mil)
* 44-pin plastic QFP (10 x 10 mm)
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5.2 General-Purpose Series with RC Oscillator (uPD7501xx)

Applicable products: pPD750104, 750106, 750108, 75P0116, 750104(A), 750106(A), 750108(A)

This subseries incorporates input/output ports, serial
interface, watch timer, interrupt functions, and watch
subsystem clock oscillation circuit, in addition an RC
oscillation circuit as a main system clock osciilation circuit.
It has extended CPU functions with respect to the
conventional uPD75008 subseries, that is, products of
the 75X Series. In addition, a high-speed operation in
1.8V of low voltage is allowed. Therefore it is ideal for the
applications using a battery as well as the replacement of
the previous products, and it can be used as a standard
microcontroller in every field.

The uPD750104(A), 750106(A), and 750108(A) are
“special” quality grades for the uPD750104, 750106, and
750108, respectively.

[Features]
* Low-voltage, high-speed operation possible: 4 us(Voo= 1.8V, @ 1 MHz)
2 us(Voo= 1.8V, @ 2 MHz}
* On-chip RC oscillation circuit as a main system clock osciltation circuit
* A processing starts immediately after the standby mode releases
* Enhanced function: 4 channels
* Basic interval timer usable as a watchdog timer
¢ On-chip pull-up resistors in the 33 I/O lines enable
* Medium voltage, N-channel open-drain I/O ports: 8
* Enhanced interrupt functions such as standby release by key input, interrupt at termination of serial data transfer,
and multiple interrupts.
¢ Easy replacement due to the inherited functions and instructions of the conventional uPD75008 and 750008
subseries.
* PROM version available
¢ uPD75P0116 (one-time PROM)

[Applications}

Standard: VCRs, CD players, cordless telephones, radios, cameras, home electric appliances, etc.
Special : Car electrics
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Block Diagram

BASIC
INTERVAL/ <‘;>
WATCHDOG !
TIMER ’ |
VINTBT VRESET ’ ‘
TIO/P13 O— E%Fiﬁ_/ /\:> ggﬁﬁ?@gmm | - SP (8)
PTO0/P20 O=—j COUNTER i J
VINTTO YTOUTO ! | SBS
TIMER/ = |
PTO1/P21 O=— COUNTER <\1__> ANK 0
YINTTH ¢
GENERAL REG, i>
81/SB1/P03 O=—{ CLOCKED p= gog(::”
SO/SBO/PO2 O~—=] SERIAL N_> < il \ e
SCR/PO1 Ore—n] INTERFACE q —V| DECODE
AND
1INTCS! CONTROL gﬁf‘rﬁA <:>
MEMORY
INTO/P10 O——» 512 x 4 BITS
INT1/P11 O—
INT2/P12 Ol |NTERRUPT<:>
INT4/P00 O—n{ CONTROL
KRO/P60 -
KR7/P73 @ } fecr2” } gpu crock
BUZIP23 O WATCH [N | SHACK ) cLock CLOCK GENERATOR | granpBY
TMER N1 | |conTroL| PVIER | sus [ man | CONTROL
]
INTW 5 é
PcLP22 XT1 XT2  cli cle
bbb d
IC Voo VssRESET
(VPP)NONZ

16

Notes 1. Differs with the model.

2, Data in the parentheses are for uPD75P0116.

BIT SEQ.
N/ BUFEER (16

it

XS

{2

PORT 0

PORT 1

:

PoRT2 K 4

PORT 3

i

—_—

4

e

4

P00 - PO3

P10 - P13

P20 - P23

P30 - P33
(P30/MDO -
P33/MD3)Note 2

PORT4 K 4 ) P40-P43
PORT S5 K 4 ) P50 - P53

PORT 6

PORT 7

PORT 8

ECEC

P80 - P63

P70 - P73

P80, P81



[Function List]

ltem uPD750104, 750104(A) | uPD7501086, 750106(A) | uPD750108, 750108(A) uPD75P0116
ROM (bytes) 4096 6144 8192 16384
(mask ROM) (mask ROM) (mask ROM) (one-time PROM)
RAM (x 4 bits) 512

General-purpose registers

(4 bits x 8) x 4 banks or (8 bits x 4) x 4 banks

Instruction execution time

¢ 4,8, 16, 64 us (main system clock: @1 MHz)
¢ 2, 4,8, 32 us (main system clock: @2 MHz)
* 122 us (subsystem clock: @32.768 kHz)

1/O ports CMOS inputs 8
Specifiable connection of on-chip pull-up resistors by software: 7
CMOS I/0 18
LEDs direct drives enable, specifiable connection of on-chip pull-up resistors by software
N-channel 8 LEDs direct drives
open-drain 1/0O LEDs direct drives enable, on-chip pull-up resistors with enable, on-chip pull-up
mask option available resistors not available
Total 34
Timer 4 channels

¢ 8-bit timer counter: 1 channel

+ 8-bit timer/event counter: 1 channel

¢ Basic interval timer/Watching timer: 1 channel
* Watch timer: 1 channel

Serial interface

3 selectable modes

* 3-wire serial I/0 mode ... switching between MSB first and LSB first
s 2-wire serial /0O mode

« SBI mode

Vectored interrupt

External: 3; Internal: 4

Test input

External: 1; Internal: 1

Clock output (PCL)

¢ ¢, 125, 62.5, 15.6 kHz (main system clock: @1 MHz)
¢ 0, 250, 125, 31.3 kHz (main system clock: @2 MHz)

System clock oscillation
circuit

¢ On-chip RC oscillation circuit for main system clock oscillation
 Crystal oscillation circuit for subsystem clock oscillation

Power-supply voltage

Vop=18t0 55V

Operating ambient
temperature

Ta = -40 to +85°C

Package

¢ 42-pin piastic shrink DIP (600mil)
s 44-pin plastic QFP (10 x 10 mm)
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5.3 General-Purpose Series with On-Chip A/D Converter {uPD75006x)

Applicable products: yPD750064, 750066, 750068, 75P0076, 750064(A), 750066(A), 750068(A)

This subseries incorporates not only input/output potts,

serial interface, watch timer, interrupt functions, watch

subsystem clock oscillation circuit, but also an A/D converter
with low-voltage operation capability. It has extended
CPU functions with respect to the uPD75068 subseries,
that is, the previous 75X series products, allowing you to
create more efficient programs. In addition, use of a small
42-pin package aliows for high-speed, low-voltage (1.8 V)

operation. It is therefore ideal for sets using batteries as
well as mechanisms-control applications.

The uPD750064(A), 750066(A), and 750068(A) are

“special” quality grades for the uPD750064, 750066, and
750068, respectively.

[Features]

Low-voltage, high-speed operation possible: 0.95 us (Voo = 1.8V, @ 4.19 MHz)
0.67 us (Voo = 2.7 V, @ 6.0 MHz)
On-chip A/D converter with low-voltage operation possible (Voo = 1.8 to 5.5 V)
* 8-bit resolution x 8 channels (absolute accuracy £1.5 LSB)
Enhanced timer function: 4 channels
* Usable as a 16-bit timer/event counter
* On-chip remote control carrier frequency generator
* Basic interval timer usable as a watchdog timer
Enhanced interrupt functions such as standby release by key input, interrupt at termination of serial data transfer,
multiple interrupts, etc.
Use of small SOP package facilitates wiring.
Replacement is easy because the functions and instructions of the conventional uPD75068 subseries are inherited
PROM version avaitable
* uPD75P0076 (one-time PROM)

[Applications]
Standard: Cordless telephones, AV equipment, home electric appliances, OA equipment, health equipment,

meters, gas tables, etc.

Special: Car electrics
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Block Diagram

BASIC INTERVAL
TIMER/
WATCHDOG
TIMER

iy

HINTBT

TOUTO
{ -~INTTO

8BIT
TIO/P130-—= TIMER/EVENTICASCADED

PTOO/P20 O=—{couNTER #0 [ 1687

[TIMER/
TH/P12/INT20— %wwsm EVENT
PTO1/P21 0O~ COUNTER #1 COUNTER

-

S INTT1

WATCH
BUZP230~—{TieR ' K
INTW

S1/SB1/PO30=—+|CLOCKED
SO/SBO/PO20~—1SERIAL
SCK/PO10O~—+{INTERFACE

-

ynTesitTouto

INTO/P10O—=
Sy INTERRUPT]
INT4/POOC—
INT2/P12/T11 O—={CONTROL
KRO/P6O-

-

| a—
-

BIT SEQ.
BUFFER (16)

] PoRT0 2] P00-PO3

PORT1 [ 47 P10-P13
- ) P20-P23

P30-P33
| PORTS (%) p30mpo

KR3/P&3

Notes 1. Differs with the model.

. P33/MD3)V"?
() PORT4 KZ) pao.p43
GENERAL o () PORT5 P50-P53
ROM Note 1 REG 4 P60-PE3
PROGRAM  [DECODE |  |oeenne-s ot
MEMORY AND PORT11{Z] P110-P113
CONTROL RAM
DATA ANOQ/P110-
MEMORY - A IANGP113
512 x 4BITS, AD AN4/PE0-
CON- AN7/P63
U VERTERL-—0 AVaer
———O AVss
T fuon T cPU CLOCK @
SYSTEM CLOCK
85?% CLOCK | ZERERATOR ggm%%{
CONTROL |PVIDER PyaiNT suB C‘B
PCUP22 X1 X2 XT1XT2 IC Voo Vss RESET

2. Data in the parentheses are for uPD75P0076.

(Vpp)No(e 2
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[Function List]

ltem uPD750064, 750064(A) | uPD7500686, 750066(A) | uPD750088, 750088(A) HPD75P0076
ROM (bytes) 4096 6144 8192 16384
(mask ROM) (mask ROM) (mask ROM) (one-time PROM)
RAM (x 4 bits) 512

General-purpose registers

{4 bits x 8) x 4 banks or (8 bits x 4) x 4 banks

Instruction execution time

* 0.95, 1.91, 3.81, 15.3 ps (main system clock: 4.19 MHz)
s 0.67, 1.33, 2.67, 10.7 us (main system clock: 6.0 MHz}
¢ 122 us (subsystem clock: 32.768 kHz)

I/O ports CMOS inputs 12 | Connection of on-chip pull-up resistors can be specified by software; 7
Shared analog input pin: 4
CMOS 1/0 12 | Can directly drive LEDs
Connection of on-chip pull-up resistors can be specified by software
Shared analog input pin: 4
N-channel 8 Can directly drive LEDs Can drive LEDs,
open-drain /0 Puli-up resistors can be made on chip with mask option | no pull-up resistor
Total 32
Timer 4 channels

¢ 8-bit timer counter: 2 channels (used as 16-bit timer/event counter)
« Basic interval timer/watchdog timer: 1 channel
¢  Watch timer: 1 channel

Serial interface

2 selectable modes
+ 3-wire serial I/O mode --- Switching between MSB first and LSB first
s 2-wire serial /0O mode

A/D convener

8-bit resolution x 8 channels

Vectored interrupt

External: 3; internal: 4

Test input

External: 1; Internal: 1

Clock output (PCL)

« @, 1.05 MHz, 262, 65.5 kHz (main system clock: 4.19 MHz)
¢« @, 1.5 MHz, 375, 93.7 kHz (main system clock: 6.0 MHz)

Buzzer output (BUZ)

* 2, 4, 32 kHz (main system clock: 4.19 MHz or subsystem clock: 32.768 kHz)
* 2.88, 5.72, 45.8 kHz (main system clock: 6.0 MHz)

Power-supply voltage

Voo=181t055V

Package

* 42-pin plastic shrink DIP (600 mil, 1.778 mm pitch)
» 42-pin plastic shrink SOP (375 mil, 0.8 mm pitch)
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5.4 LCD Drive Series (uPD7530xx, 7530xxA)

Applicable products: uPD753012, 753016, 753017, 75P3018, 753012A, 753016A, 753017A, 75P3018A

This subseries has an on-chip LCD panel controller/
driver and is suitable for equipment using LCD panels.
Not only does it inherit functions and instructions of the
uPD75308 subseries, thatis a product of the conventional
75X Series, it can be used as a 16-bit timer/event counter
by using 2 channels of the 8-bit timer/event counter, and

expands the functions like generating a carrier frequency
for remote controliers.

TheuPD753012A, 753016A,753017A,and 75P3018A
are low voltage versions for the uPD753012, 753016,
753017, and 75P3018, respectively.

[Features]
* Low voltage, high-speed operation possible: 0.95 us (Voo = 1.8 V, @ 4.19 MHz)
0.67 us (Voo = 2.7 V, @ 6.0 MHz)
* On-chip programmable LCD controller/driver
* LCD panel can have a maximum of 128 segments
* Enhanced timer function: 5 channels
* Usable as a 16-bit timer/event counter
* On-chip remote control carrier frequency generator
e Basic interval timer usable as a watchdog timer
¢ Can have on-chip puli-up resistors in the 31 I/O lines
¢ Medium voltage, N-channel, open-drain 1/O ports: 8
* Enhanced interrupt functions such as standby release by key input, interrupt at termination of serial data transfer,
multiple interrupts, etc.
* Replacementis easy because the functions and instructions of the conventional yPD75308 subseries are inherited
* PROM version available
* uPD75P3018 and 75P3018A (one-time PROM)

[Applications]
Camcorders, CD players, telephones, cameras, pagers, remote controllers, etc.
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Block Diagram

BASIC INTERVAL]

WATCHDOG
TIMER

VINTBT

TIMER/EVENT
COUNTER
#0

TIO/P13 O—
PTO0/P20 O=—

(=

YINTTO Y TOUTO

INTT1
TiH/m2/ [

8BIT
TIMER/EVENT

COUNTER #1
8BIT

CASCADED|
16BIT
TIMER/

EVENT
TIMER/EVENT
COUNTER #2 |COUNTER

P12/INT2
PTO1/P21

K>

Le INTT2

WATCH

BUZ/P23 O] TIMER

(=

L]
INTW fieo

SI/SB1/P03 O] CLOCKED
SO/SB0O/P02 O~e—m{ SERIAL
SCK/PO1 O INTERFACH

K=

YINTCSHAT

ouUTO

INTO/P10 O—e
INT1/P11 O]
INT2/P12 O—»{INTERRUP1
NTROL
INT4/P00 O—= co

K=

KRO/P60 - fI>

KR7/P73

BIT SEQ. -
BUFFER (16

Notes 1. Differs with the model.

K] PORT 0 KZP00 - PO3
@ i @ K 1PORT 1 K4 1P10 - P13
PROGRAM i SP (8)
COUN|TERN°"‘ | o ‘ 2> P20 - P23
‘ sBs K> P30 - P33
K| PORT 3KZ> (P3oMDO -
BANK K P33/MD3) Nete
17 (= PORT 4 K> Pao - P43
-PORT 5K Z >P50 - P53
GENERAL REGK
PORT 6 Z> P60 - P63
ROMNete 1 DECODE | = Jecevesveavwe=d ﬁ-«’
PROGRAM AND A ]
MEMORY CONTROL RAM C{PORT 7K &> PT0 - P73
DATA
MEMORY
227> 50- 52
1024 x4 BITS|__| —\ §0- 823
S 524/BPO -
& E Sa1/BP7
Lco 2> COMO - COM3
I CONTROLLER,
DRIVER
} 1" f CPU CLOCK @ KZ T Vico - Ve
CLOCK SYSTEM CLOCK fico —=] |+-0OBIAS
oUTPUT | GiSER [SENERATOR 1FTRRRY —-~OLCDCL/P30
CONTROL SUB | MAIN 5 (g (g 5 L« OSYNG/P3T
PCLP22 XT1XT2 X1 X2 SEEET

IC Voo VssRESET

(VPF)N°“ 2

2. Data in the parentheses are for yPD75P3018 and 75P3018A.

22



[Function List]

ltem 1PD753012, 753012A | uPD7530186, 753016A | uPD753017, 753017A |uPD75P3018, 75P3018A
ROM (bytes) 12288 16384 24576 32768
(mask ROM) (mask ROM) (mask ROM) (one-time PROM)
RAM (x 4 bits) 1024

General-purpose registers

(4 bits x 8) x 4 banks or (8 bits x 4) x 4 banks

Instruction execution time

e 0.95,1.91, 3.81, 15.3 us (main system clock: 4.19 MHz)
* 0.67, 1.33, 2.67, 10.7 us {main system clock: 6.0 MHz)
¢ 122 us (subsystem clock: 32.768 kHz)

I/0 ports CMOS inputs

8 Connection of on-chip pull-up resistors can be specified by software: 7

CMOS I/0

16 | Can directly drive LEDs
Connection of on-chip pull-up resistors can be specified by software

Bit port output

8 Shared segment pins

N-channel
open-drain {/0

No puil-up
resistor

8 Can directly drive LEDs
Pull-up resistors can be made on chip with mask option

Total

40

LCD controller/driver

: 24/28/32 segments
(Can switch in bit port output in units of 4,
maximum of 8)

. Static, 1/2 duty (1/2 bias), 1/3 duty (1/2 bias),
1/3 duty (1/3 bias), 1/4 duty (1/3 bias)

* Selectable segment numbers

* Selectable display modes

No split resistor
for LCD drive

Split resistors for .CD driver can be made on chip with
mask option

Timer

5 channels :

« B-bit timer/event counter: 3 channels (usabie as 16-bit timer/event counter)
¢ Basic interval timer/watchdog timer: 1 channel

*  Watch timer: 1 channel

Serial interface

3 selectable modes

¢ 3-wire serial I/O mode --- Switching between MSB first and LSB first
¢ 2-wire serial /O mode: 1 channel

* SBl mode: 1 channel

Vectored interrupt

External: 3; Internal: 5

Test input

External: 1; Internal: 1

Clock output (PCL)

* @, 524, 262, 65.5 kHz (main system clock: 4.19 MHz)
e &, 750, 375, 93.7 kHz {main system clock: 6.0 MHz)

Buzzer output (BUZ)

* 2,4, 32 kHz (main system clock: 4.19 MHz or subsystem clock: 32.768 kHz)
e 2.86, 5.72, 45.8 kHz (main system clock: 6.0 MHz)

Power-supply voltage

Vop=18t0o 55V

Package

* 80-pin plastic QFP (14 x 14 mm)
¢ 80-pin plastic TQFP (fine pitch) (12 x 12 mm)

23



5.5 LCD Drive Series with On-Chip A/D Converter (uPD75303x)

Applicable products: ©PD753036, 75P3036

This subseries consists of the uPD753017 subseries
containing an on-chip LCD panel controller/driver with an
additional on-chip A/D converter capable of low voltage
operation. Not only does it inherite the functions and
instructions of the uPD75336 subseries, the previous 75X
series products, but it also provides two 8-bit timer/event
counter channels, allowing it to be used as a 16-bit timer/
event counter, with extended functions such as generation

of remote control carrier frequency. Its low-voltage (1.8
V), high-speed operation widens the range of applicable
applications.

[Features]
* Low-voltage, high-speed operation possible: 0.95 us (Voo = 1.8 V, @ 4.19 MHz)
0.67 us (Voo = 2.7 V, @ 6.0 MHz)
* On-chip programmable LCD controller/driver
* LCD panel can have a maximum of 128 segments
* On-chip A/D converter with low-voltage operation possible (Voo = 1.8 to 5.5 V)
* 8-bit resolution x 8 channels (absolute accuracy 1.5 LSB)
* Enhanced timer function: 5 channels
* Usable as a 16-bit timer/event counter
* On-chip remote control carrier frequency generator
* Basic interval timer usable as a watchdog timer
* Long-time timer setting is possible
¢ Enhanced interrupt functions such as standby release by key input, interrupt at termination of serial data transfer,
multiple interrupts, etc.
* Replacementis easy because the functions and instructions of the conventional uPD75336 subseries are inherited
* PROM version available
* uPD75P3036 (one-time PROM)

[Applications]

Cordless telephones, AV equipment, home electric appliances, CA equipment, health equipment, meters, gas
tables, etc.
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Block Diagram

TIO/P130O—={88T /;>Fﬁ

4~ P00-PO3

TIMEREVENT —
PTOO/P20 O=—] cotivter &0 | i
i I
ANO-ANS JINTTOqTOUTO! | ] PORTO
ANGB/P82 ——

AN7/P83-8_Jan =N
AVrer O~ CONVERTER

AVss O—| AndlR : ||
BASIC .| |PROGRAM i
NTERVAL /N [COUNTER (14 P

TIMER/ } ‘ i
WATCHDOG |\ | L l
TIMER P |
[
| |

SP (8)

o
TI1/P8C O ieryentfCASAOE

P10-P13

([ PorTz |Z) P20-P23
/. P30-P33

I ses (~Ipors [@) paombo. o

7INTBT L i ‘ —{ PoRT4 |Z) Pao-Pas

Rk 1 (= PorTs |z Pso-psa

PTO1/P21 O=—jcountenes [0 |/~ GENERAL (— (= PorTs K@) Peo-pes

Tiz/Pgt O—%BIT et [\ ROM REG. |

PTO2/PCLIP22 Ol Ve TlouNTeR PROGRAM DECODE |  |-me----d i PORT7 KZ) P70-P73
—~INTT2 MEMORY [ __JAND !
WATEH 16384 x 8BITS CONTROL Y K—)_PORT8 (&) P80-P83
TIMER — MEMORY
1INTW yfico 768 x 4BITS N [12) 512-823
SI/SB1/P03 C—[CLOCKED I — - !
SOISBO/P02 O=—+{SERIAL @ ‘ S
SCK/PO1 C=—+{INTERFACE 1L LCD  p o
v INTGs! FTouTo | conTRoueR ) COMOCONS
NTO/P10 O—»1
[Nh7 3 fomme . T8 T CPUCLOCK @ /DRIVERY 37 Vico-Viez
INTE/ 18 5] NTERRUPTI /] CLOCK SLIEM E0%K | sTANDBY floo—= O BlAS
KRO/PE0- r:>CONTROL BUTPUT g:_\ﬁgEKR GeNERATOR {ARERY o oo
KR7/P73 —& CONTROL SUEU%A‘E“ . =0 SYNC/P3t
BT SEQ. 3 1L LLy 4
BUFFERIBIN=| | pcUPTOZ/P22 XTTXT2X1X2 IC Voo Vss RESET

(Vpp)Nms

Note Data in the parentheses are for yPD75P3036.
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[Function List]

tem #PD753036 uPD75P3036
ROM (bytes) 16384 16384
(mask ROM) (one-time PROM)

RAM (x 4 bits)

768

General-purpose registers

(4 bits x 8) x 4 banks or (8 bits x 4) x 4 banks

Instruction execution time

e (.95, 1.91, 3.81, 15.3 us (main system clock: 4.19 MHz)
e (.87, 1.33, 2.67, 10.7 us (main system clock: 6.0 MHz)
e 122 us (subsystem clock: 32.768 kHz)

1/0 ports CMOS inputs

8 Connection of on-chip pull-up resistors can be specified by software: 7

CMOSs /0

20 | Can directly drive LEDs
Connection of on-chip pull-up resistors can be specified by software

Bit port output

8 Shared segment pins

N-channel
open-drain I/0

Can directly drive LEDs
No pull-up resistor

8 Can directly drive LEDs
Puli-up resistors can be made on
chip with mask option

Total

44

LCD controller/driver

: 12/16/20 segments
(Can switch in bit port output in units of 4,
maximum of 8)

; Static, 1/2 duty (1/2 bias), 1/3 duty (1/2 bias),
1/3 duty (1/3 bias), 1/4 duty (1/3 bias)

* Selectable segment numbers

* Selectable display modes

Split resistors for LCD driver can be made | No split resistor for LCD drive

on chip with mask option

Timer

5 channels

* 8-bit timer/event counter: 3 channels (usable as 16-bit timer/event counter)
* Basic interval timer/watchdog timer: 1 channel

*  Watch timer: 1 channel

Serial interface

3 selectable modes

* 3-wire serial I/O mode - Switching between MSB first and LSB first
* 2-wire serial I/O mode

* SBi mode

A/D converter

8-bit resolution x 8 channels

Vectored interrupt

External: 3; Internal: 5

Test input

External: 1; Internal: 1

Clock output (PCL)

* O, 524, 262, 65.5 kHz (main system clock: 4.19 MHz)
* @, 750, 375, 93.7 kHz (main system clock: 6.0 MHz)

Buzzer output (BUZ)

2, 4, 32 kHz (main system clock: 4.19 MHz or subsystem clock: 32.768 kHz)
* 2.86, 5.72, 45.8 kHz (main system clock: 6.0 MHz)

Power-supply voltage

Voo=1.8to 55V

Package

* 80-pin plastic QFP (14 x 14 mm)
* 80-pin plastic TQFP (fine pitch) (12 x 12 mm)
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5.6 LCD Drive Series (Smali-size) (uPD7531xx)

Applicable products: yPD753104, 753106, 753108, 75P3116

This subseries has an on-chip LCD panel controiler/
driver and is suitable for equipment using LCD panels.
This has a 64-pin package and is a small-size version of
the uPD753017 subseries. Notonly does itinherit functions
and instructions of the uPD75308 subseries, that is a
product of the conventional 75X Series, it can be used as
a 16-bit timer/event counter by using 2 channels of the 8-
bit timer/event counter, and expands the functions like
generating a carrier frequency for remote controllers.

[Features]
¢ Low voltage, high-speed operation possible: 0.95 us (Voo = 1.8 V, @ 4.19 MHz)
0.67 us (Vob = 2.7V, @ 6.0 MHz)
¢ On-chip programmable LCD controlier/driver
* LCD panel can have a maximum of 96 segments
* Enhanced timer function: 5 channels
* Usable as a 18-bit timer/event counter
* On-chip remote control carrier frequency generator
* Basic intervali timer usable as a watchdog timer
® Can have on-chip pull-up resistors in the 31 I/O lines
* Medium voltage, N-channel, open-drain )/O ports: 4
* Enhanced interrupt functions such as standby srelease by key input, interrupt at termination of serial data transfer,
multiple interrupts, etc.
* Replacementis easy because the functions and instructions of the conventional yPD75308 subseries are inherited
* PROM version available
* uPD75P3116 (one-time PROM)

[Applications]
Telephones, cameras, sphygmomanometers, gas meters, electronic scales, remote controllers, etc.
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Block Diagram

WATCH
BUZ/P23
VINTW Vo

BASIC

WATCHD

INTERVAL/

TIMER
YINTBT

-

0G

8BIT

TIO/P13( HTIMER/EV

PTOO/P20 O~

ENT]
COUNTER #0 K

¥ inTTol TOUTO

T2 [~ INTTH

8BIT
TIMER/EVENT.
COUNTER #1
L feBm
TIMER/EVENT
COUNTER #2

CASCA
16BIT

TIMER/
EVENT

P12/INT2
PTO1/P21

PTO2/
PCL/P22

COUNTER

DED

L INTT2

SI/SB1/P03 O-—n]
SO/SBO/P02 Cree—n

SCK/PO1 O]

SERIAL

CLOCKED
INTERFACE|

K=

hNTfSl AToUTO
INT1

INTO/P10 O—

INT1/P11 O—

INT4/P00 Ol

INT2/P12/T1/TI2 O——v]
KRO/PEG

KRapes 2

INTERRUPT
CONTROL

K=

BIT SEQ,
e —

BUFFER

Notes 1. Differs with the model.

PORT 0 POO - P03
j @ (z|PoRT 1 KaIP10- P13
PROGRAM SP (8
COUNTER"™! ALU cY ® 2){ PORT 2 K4 > P20 - P23
] 3BS <t:> P30 - P33
i} 1 2 PORT 3 K4 > (P30/MDO -
BANK K= P3zMD3) Note 2
l— ; K &4 PORT 5 K> P50 - P53
AENERAL REG K2 PORT 6 K4 > P60 - P63
ROM Metet | f | gEememeTemees ] K2} PORT 8 K3 > P80 - P83
PROGRAM DECODE
MEMORY $ AND RAM K= K2 PORT 8 K&> P90 - P93
DATA
CONTROL
MEMORY
512x 4 BITS N 16> S0 - S15
-
{} K2>s16/P93 - S19/P90
i Lo K2 >820/P83-S23/P80
f /2N 4 cpy cLock C?“JSF?L e
‘ ORI > COMO - COM3
cLock SYSTEM GLOCK
OUTPUT | CiCE, | GENERATOR 12Ul —QBIAS
fieo —= F—OVLCO
conTROL SUB | MAIN kse
b X e N
PCL/P22 XT1XT2 X1 X2 -OP30/LCDCL

2. Data in the parentheses are for yPD75P31186.
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[Function List]

ftem uPD753104 uPD753106 uPD753108 uPD75P3116
ROM (bytes) 4096 6144 8192 16384
(mask ROM) (mask ROM) (mask ROM) (one-time PROM)
RAM (x 4 bits) 512

General-purpose registers

(4 bits x 8) x 4 banks or (8 bits x 4) x 4 banks

instruction execution time

e 0.95, 1.91, 3.81, 15.3 us (main system clock: 4.19 MHz)
e 0.67,1.33, 2.67, 10.7 us (main system clock: 6.0 MHz)
e 122 us (subsystem clock: 32.768 kHz)

1/O ports CMOS inputs 8 Connection of on-chip pull-up resistors can be specified by software: 7
CMOS 1/ 20 | Can directly drive LEDs
Connection of on-chip pull-up resistors can be specified by software
Shared segment pins: 8
N-channel 4 Can directly drive LEDs No puli-up
open-drain 1/O Pull-up resistors can be made on chip with mask option resistor
Total 32

LCD controlier/driver

1 16/20/24 segments
(Can switch in CMOS inpuVoutput port in units of 4,
maximum of 8)

: Static, 1/2 duty (1/2 bias), 1/3 duty (1/2 bias),
1/3 duty (1/3 bias), 1/4 duty (1/3 bias)

* Selectable segment numbers

+ Selectable display modes

No split resistor
for LCD drive

Split resistors for LCD drive can be made on chip with
mask option

Timer

5 channels

+ 8-bit timer/event counter: 3 channels (usable as 16-bit timer/event counter)
» Basic interva! timer/watchdog timer: 1 channel

¢ Watch timer: 1 channel

Serial interface

3 selectable modes

¢ 3-wire serial /O mode .- Switching between MSB first and LSB first
¢ 2-wire serial /0 mode

¢ SBl mode

Vectored interrupt

External: 3; Internal: 5

Test input

External: 1; Internal: 1

Clock output (PCL)

* &, 524, 262, 65.5 kHz (main system clock: 4.19 MHz)
s O, 750, 375, 93.7 kHz (main system clock: 6.0 MHz)

Buzzer output (BUZ)

e 2,4, 32 kHz (main system clock: 4.19 MHz or subsystem clock: 32.768 kHz)
e 2.86,5.72, 45.8 kHz (main system clock: 6.0 MHz)

Power-supply voltage

Voo=18to 55V

Package

* B4-pin plastic QFP (14 x 14 mm)
¢ 64-pin plastic TQFP (12 x 12 mm)
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5.7 LCD Drive Series (Small-Size) (uPD7532xx)

Applicable products: 4PD753204, 753206, 753208, 75P3216

subseries with reduced on-chip LCD panel controller/
driverand without the subsystem clock. Itusesincommon
the same CPU functions and instructions as those used
inthe 75XL series. Furthermore, the small 48-pin package
and low-voltage (1.8 V), high-speed operation capability

This subseries is a small-size version of the uPD753108

make it suitable for small set applications using batteries.

[Features]

Low-voltage, high-speed operation possible: 0.95 us (Voo = 1.8V, @ 4.19 MHz)
0.67 us (Voo =2.7 V, @ 6.0 MHz)
Enhanced timer function: 5 channeis
* Usable as a 16-bit timer/event counter
* On-chip remote control carrier frequency generator
* Basic interval timer usable as a watchdog timer
Enhanced interrupt functions such as standby release by key input, interrupt at termination of serial data transfer,
multiple interrupts, etc.
Replacement is easy because the functions and instructions of the conventional zPD75308 subseries are inherited
PROM version available.
* uPD75P3216 (one-time PROM)

[Applications]
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Block Diagram

WATCH
TIMER__N—/] ™
TINTW Teco | PORTO K1 P00-P03

BASIC <:LPORT1 Kz1 P10, P13
INTERVAL :> FAN ! . T - -
HATCHD0G | ! ' | PORT2 %) on P23
: PROGRAM ! : SP (8)
YINTBT COUNTER Metetf | [ PORT3 4, PSO/MDO
] f L SBS P33/MD3) Note?
TIOP13C | PORT5 (&) P50-P53
TIMER/EVENT -
PTOO/P20 COUNTER #0 \;> ‘ ‘ LJ BANK
YINTTOFTOUT iy PORTG (T P60-P63
INTT1 )
e GENERAL || (Z)| PORT8 [(Z) P80-P83
TIMER CASCADED ote REG. et o
PTO1/P21 O=—{counterstliear |/~ ROM fort DEGODE PORTY {Z) P90-P93
TOUTO—mlB8l mver  [N—/] ;Fé%%g@'\“ Nttt EE R
TIMER COUNTER
PTO2/PCLP22 O=~{conren iz —|conTrRoL DATA o sies1s
—=INTT2 MEMORY [— [\ -
| 1\ S16/P93-
SI/SB1/P03 Ce—={CLOCKED (RAM) S19/P90
SO/SBO/PO2C~—~{sema. () 512 x 4BITS LCD |7 S20P83-
SCK/PO1 O=—={INTERFACE T CONTROLLER| S23/P80
TINTCSITTOUT {l /DRIVERK'Z’) cOM0-COM3
INTO/P10CO— ‘ ! +—0O Vico
INT4/PO0 O— ;NTEHHUPT© VY8 YepucLock @ fLep—e —O xm
. CONTROL SYSTEM F—0O Viee
KROPSO 2 S-OCK . |cLock [BYSTEM  IsTanpBy S BiAs
CONTROL | PIVIDER | GENERATOR} CONTROL —O LCDCUPA
' —O SYNC/P31
BITSEQ N $
BUFFER(8IN~| | pouPTOZIP22 X1 X2 IC Voo Ves RESET
(Vpp)Nmez

Notes 1. Differs with the model.
2. Data in the parentheses are for uPD75P3216.
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[Function List]

tem #PD753204 uPD753206 1PD753208 4PD75P32186
ROM (bytes) 4086 6144 8192 16384
(mask ROM) (mask ROM) (mask ROM) (one-time PROM)
RAM (x 4 bits) 512

General-purpose registers

(4 bits x 8) x 4 banks or (8 bits x 4) x 4 banks

Instruction execution time

* (.95, 1.91, 3.81, 15.3 us {(main system clock: 4.19 MHz)
* 0.67,1.33, 2.67, 10.7 us (main system clock: 6.0 MHz)

/0O ports CMOS inputs 6 Connection of on-chip pull-up resistors can be specified by software: 5
CMOS /0 20 | Can directly drive LEDs
Connection of on-chip pull-up resistors can be specified by software
Shared segment pins: 8
N-channel 4 Can directly drive LEDs No pull-up
open-drain /O Pull-up resistors can be made on chip with mask option resistor
Total 30

LCD controlier/driver

* Selectable segment numbers : 4/8/12 segments

(Can switch in CMOS input/output port in units of 4,

maximum of 8)
¢ Selectable display modes

: Static, 1/2 duty (1/2 bias), 1/3 duty (1/2 bias),

1/3 duty (1/3 bias), 1/4 duty (1/3 bias)

Split resistors for LCD drive can be made on chip with
mask option

No split resistor
for LCD drive

Timer

5 channels
* 8-bit timer/event counter: 1 channel

» 8-bit timer/counter: 2 channels (usable as 16-bit timer counter)

* Basic interval timer/watchdog timer: 1 channel
¢ Watch timer: 1 channel

Serial interface

3 selectable modes

¢ 3-wire serial /0 mode --- Switching between MSB first and LSB first

e 2-wire serial /0 mode
« SBI mode

Vectored interrupt

External: 2; Internal: 5

Test input

External: 1; Internal: 1

Clock output (PCL)

* &, 524, 262, 65.5 kHz (system clock: 4.19 MHz)
e @, 750, 375, 93.7 kHz (system clock: 6.0 MHz)

Buzzer output (BUZ)

e 2,4, 32 kHz (system clock: 4.19 MHz)
e 2.86,5.72, 45.8 kHz (system clock: 6.0 MHz)

Power-supply voitage

Voo=1.8to 5.5V

Package

* 48-pin plastic shrink SOP (375 mil, 0.65 mm pitch)
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5.8 Keyless Entry Series (uPD7541xx,7542xx)

Applicable products: uPD754144, 754244, 754264 N (On-chip EEPROM version), uPD754202

Note Under development

This subseries consists of microcontrollers that

incorporate stand-by reiease function by the key input, as

well as EEPROM in data memory (except uPD754202).
Also an on-chip carrier generator that can easily output
infrared remote control waveforms aliows it to be used as
a data carrier. It uses in common the same CPU and
instructions as those used forthe 75XL series. Furthermore,

the small 20-pin package and low-voltage (1.8 V), high-
speed operation capability make it suitable for small set
applications using batteries.

[Features]

Low-voltage, high-speed operation possible:
e uPD754144: 4 us (Voo=1.8V, @ 1 MHz)
o uPD754244, 754264, 754202 : 0.95 us (Voo = 1.8V, @ 4,19 MHz)
0.67 us (Voo = 2.7 V, @ 6.0 MHz)
On-chip EEPROM capable of retaining data even in event of power failure (data memory area) (except uPD754202)
o uPD754144, 754244: 16 bytes
* uPD754264: 32 bytes
Enhanced timer function: 4 channels
¢ Usable as a 16-bit timer counter
* On-chip remote control carrier frequency generator
* Basic interval timer usable as a watchdog timer
Enhanced interrupt functions such as standby release by key input, interrupt at termination of serial data transfer,
multiple interrupts, etc.
Replacement is easy because the functions and instructions of the conventional 75XL series are inherited

[Applications]

Keyless entries, data carriers
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Block Diagram (uPD754144, 754244)

BASIC INTERVAL
TIMER/WATCHDOG
TIMER

! 1

INTBT RESET

PTO0/P30 O=—

8BIT TIMER#0

1 3

INTTO TOoutT

— INTT1

PTO1/P310~=—

8BIT
TIMER#1
CASCADED

PTO2/P320=—

16BIT
TMER
8BIT

TIMER#2

]

Lo INTT2

INTO/PE1O—»

KRRENC—=

KR4/P70-
KR7/P73

INTERRUPT
CONTROL

AVrer O—

PTHO0/P62 O—»

PTH01/P63 O—

PROGRAMMABLE
THRESHOLD
PORT

Note Data in the parentheses are for uPD754244.
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(X1 )Noto (X2)Nch

PORTS (&) P30-P33
SP (8)
() PORTE K@) P6O-P63
SBS
BANK ) N portr kaTipro-pra
GENERAL REGJ )
ROM
(| PROGRAM RAM | (_) PORT8 () P8O
MEMORY DATA MEMORYR__/
4096 x 8BITS 128 x 4BITS
EEPROM |~
16x8BITS
U —IBIT SEQ. BUFFER (16)
DECODE ‘
AND
CONTROL
2" ? CPU CLOCK
! 5
CLOCK  |SYSTEM CLOCK | STANDBY
DIVIDER |GENERATOR |CONTROL
cu cL2

bbb b

IC

Voo Vss RESET




Block Diagram (uPD754264)

BASIC INTERVAL
TIMER/WATCHDOG
TIMER

'
INTBT

PTOO/P30 O=—

8-BIT TIMER#0

1 1

INTTO TOUT

— INTT1

PTO1/P310=—

8-BIT
TIMER#1
CASCADED

PTO2/P320=—

16-BIT
TMER
8-BIT

TIMER#2

1l

L INTT2

TI2/INTO/P61 O~

KR4/P70-
KR7/P73

INTERRUPT
CONTROL

AVreF O——

ANO/P62 O—

AN1/PE3 O—=

A/D CONVERTER

)

KRREN O—

RESET DETECT FLAG

l (—| PORTs [ P30-P33
SP (8)
cy
(Y PORTE [ &) Pe0-P63
PORT7 [ 4] P70-P73
ROM
PROGRAM RAM (Z)j PoRrTs K1) Peo
MEMORY DATA MEMORYf, )
4096 x 8 BITS 128 x 4 BITS
EEPROM
16x8BITS |
U .
DECODE —__|BIT SEQ. BUFFER (16)
AND
CONTROL
fy2M CPU CLOCK
T te
CLOCK  |SYSTEM CLOCK | STANDBY
DIVIDER |GENERATOR  |GONTROL

G

bbby

IC Voo

Vss RESET
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Block Diagram (uPD754202)

BASIC INTERVAL L
TIMER/WATCHDOG [__ )
TIMER
INTBT  RESET
PTO0/P30 C=— 8-BIT TIMER#0 \:>
Y v
INTTO TOUT
—= INTT*
O-_] 8-BIT
PTO1/P31 TNMERST
i
N—/
TMER
- | 8BIT
PTO2/P320 TIMER#2
L INTT2
INTO/P61 O—e
INTERRUPT -
RRENO—»
KRREN CONTROL \—/]
KR4/P70-
KR7/P73
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3 | | l (] PORT3 (&) P30-P33
SP (8)
cy
(_{PORT6s { &) P60-P63
SBS
PROGRAM COUNTER —
N |
{1 BANK (Y PORT? {4 P70-P73
L Y
GENERAL REG. [ )
ROM
PROGRAM RAM (—) poRTs KT P80
MEMORY DATA MEMORY[__)
2048 x 8BITS 128 x 4 BITS
(——)BIT SEQ. BUFFER (16)
DECODE
AND
CONTROL
fuf2 CPU CLOCK
T o
CLOCK  [SYSTEM CLOCK | STANDBY
DIVIDER |GENERATOR  |CONTROL
X1 X2

b

IC Voo

o b

Vss RESET




[Function List]

ltem uPD754144 1PD754244 uPD754202 uPD754264
ROM (bytes) 4096 2048 4096
{mask ROM) (mask ROM) (mask ROM)
RAM (x 4 bits) 128
EEPROM (bytes) 16 None 32

General-purpose registers

(4 bits x 8) x 4 banks or (8 bits x 4) x 4 banks

Instruction execution time

e 4,8, 16, 64 us e 0.95, 1.91, 3.81, 16.3 us
(system clock: @ 1 MHz) (system clock: @ 4.19 MHz)

« 0.67,1.33,2.67,10.7 us
(system clock: @ 6.0 MHz)

|/O ports CMOS inputs

4 Pull-up resistors can be made on chip with mask option

CMOS I/0 9 Can directly drive LEDs
Connection of on-chip pull-up resistors can be specified by software
Total 13
System clock oscillation circuit RC oscillation circuit Crystal/ceramic oscillation circuit

(external resistor and capacitor)

Timer

4 channels
e B8-bit timer: 3 channels (usable as 16-bit timer)
* Basic interval timer/watchdog timer: 1 channel

Vectored interrupt

External: 1, Internal: 5

Test input

External: 1

Power-supply voltage

Voo=1810 6.0V

Package

¢ 20-pin plastic SOP (300 mil, 1.27 mm pitch) * 20-pin plastic SOP
* 20-pin plastic shrink SOP (300 mil, 0.65 mm pitch) (300 mil, 1.27 mm pitch)
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5.9 General-Purpose Small-Size Series (uPD7543xx)

Applicable products: uPD754302, 754304, 75P4308, 754302(A), 754304(A)

This subseries consists of general-purpose small-size

microcontrollers with on-chip general-purpose input/output
ports as well as serial bus interface. It not only inherits the

functions and instructions of the previous 75X series
products, but also has extended functions such as
incorporation of 3 timer channels. Furthermore, the small
36-pin package and low-voltage (1.8 V), high-speed

operation capability make it suitable for small set applications
using a submicrocontroller and batteries.

The uPD754302(A) and 754304(A) are “special” quality

grades for the uPD754302 and 754304, respectively.

[Features]

Low-voltage, high-speed operation possible: 0.95 us (Voo = 1.8 V, @ 4.19 MHz)
0.67 us (Voo = 2.7 V, @ 6.0 MHz)
Enhanced timer function: 3 channels
* Usable as a 16-bit timer/event counter
* On-chip remote control carrier frequency generator
* Basic interval timer usable as a watchdog timer
On-chip serial interface allows it to be used as a submicrocontrotler for various kinds of application equipment
Enhanced interrupt functions such as standby release by key input, interrupt at termination of serial data transfer,
multiple interrupts, etc.
Replacement is easy because the functions and instructions of the conventional 75XL series are inherited
PROM version available
* uPD75P4308 (one-time PROM)

[Applications]
Standard: Cordless telephones, TVs, VCRs, audio equipment, home electric appliances, OA equipment, etc.
Special: Car electronics
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Block Diagram

BASIC
INTERVAL

TIMER!
WATCHDOG TIMER]

e

TOllJTO

—~INTTO

Y INTBT

TIOMI/PI3 il

PTO0/P20

TIMER/EVENT]
COUNTER#0

CASCADED)
16BIT

Laf8BIT

PTO1/P21 Oe—{THEREVENT
COUNTER#1 COUNTER

[TIMER/
EVENT

—INTT1

SI/P0O3 Qi
SO/SBO/P02 O=e-»f
SCK/PO1 O=—ny

CLOCKED
SERIAL
INTERFACE

test routo

INTO/P10
INT1/P11 O—ef
INT2/P12 O—
INT4/P00 O~
KRO-KP3/P60-P63
KR4-KR7/P70-P73

INTERRUPT
CONTROL \t>

J\
~/

Notes 1.

Ditfers with the model.

2. Data in the parentheses are for uPD75P4308,

ROM Hte 1 GENERAL REG.
PROGRAM | (ooore | fecmennnd
MEMORY DEC o
CONTROL DATA
MEMORY
256 x 4BITS
b 1 GPU GLOCK
|
Sife0r |cLock STANDBY
onat, { DivipER [CLOCK GENERATOR| conrroy
PCLP22 oA

bob &

IC Voo Vss RESET
(Vpp)Nolaz

11

BUFFER (16
4 47 P00-P0O3
ﬂﬂ P10-P13
P20-P23

P33/MD3
P50-P53
PBO-P63
(2 PORT? |<:4 ) P70-P73
2 @ P80, P81

4 ) PORT3 K4 ) P30-P33 Note2
(PSO/MDO-)
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[Function List]

ltem uPD754302, 754302(A) uPD754304, 754304(A) 1PD75P4308
ROM (bytes) 2048 4096 8192
(mask ROM) (mask ROM) (one-time PROM)

RAM (x 4 bits)

256

General-purpose registers

(4 bits x 8) x 4 banks or (8 bits x 4) x 4 banks

Instruction execution time

0.95, 1.91, 3.81, 15.3 us (system clock: 4.19 MHz)
0.67, 1.33, 2.67, 10.7 us (system clock: 6.0 MHz)

I/O ports CMOS inputs 8 Connection of on-chip pull-up resistors can be specified by software: 7
CMOS /O 18 | Can directly drive LEDs
Connection of on-chip pull-up resistors can be specified by software
N-channel 4 Can directly drive LEDs No pull-up resistor
open-drain I/0 Pull-up resistors can be made on chip with mask option
Total 30
Timer 3 channels

8-bit timer/event counter: 2 channels (usable as 16-bit timer/event counter)
Basic interval timer/watchdog timer: 1 channel

Serial interface

2 selectable modes

3-wire serial /O mode -~ Switching between MSB first and LSB first
2-wire serial 1/0 mode

Vectored interrupt

External: 3, Internal: 4

Test input

External: 1

Clock output (PCL)

d, 524, 262, 65.5 kHz (system clock: 4.19 MHz)
®, 750, 375, 93.7 kHz (system clock: 6.0 MHz)

Power-supply voltage

Vop=1.8t055V

Package

36-pin, plastic shrink SOP (300 mil, 0.8 mm pitch)
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6. 75XL SERIES INSTRUCTION SET

The 75XL Series instruction set combines the top level models of the 75X Series that is the predecessor of the
75XL Series. Consequently, upward compatibility is maintained in the 75XL Series with the array of 75X Series
software developed previously.

The features of the 75XL Series instruction set are presented next.

1) Bit manipulation instructions capable of a variety of applications
2) 4-bit manipulation instructions with excellent efficiency
) 8-bit manipulation instructions rivaling those in an 8-bit microcontroller
4) GETI instruction to reduce the program size
) String effect instructions and decimal adjust instructions to improve program efficiency
6) Table lookup instructions suited to continuous references
) One-byte branch relative instructions
8) NEC standard mnemonics organized for easy understanding
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The operand column of each instruction is described as shown in the table below (For details, see the RA75X

ASSEMBLER PACKAGE USER’S MANUAL - Language (EEU-1343)).
* When there are multiple description methods, seiect one.

Example reg in the operand column means one of the registers from X to L. Therefore, specify one register from

registers X to L.

Write uppercase fetters, and the + and — symbols as shown.
For immediate data, use numerics.
Definition as a symbol is possible.

Table 6-1. Operand Description Method

Representation format

Description method

reg X,A, B C D EH,L

reg1 X,B,C,D,E HL

p XA, BC, DE, HL

rpt BC, DE, HL

rp2 BC, DE

rp’ XA, BC, DE, HL, XA', BC’, DE', HL'

' BC, DE, HL, XA', BC’, DE’, HL’

rpa HL, HL+, HL-, DE, DL

rpat DE, DL

n4 4-bit immediate data or label

ng 8-bit immediate data or label

mem 8-bit immediate data or label Note !

bit 2-bit immediate data or label

fmem FBOH - FBFH, FFOH - FFFH immediate data or label
pmem FCOH - FFFH immediate data or label

addr Note 2 0000H - 3FFFH immediate data or label

addr1 Note 2 0000H - 7FFFH immediate data or label (MK Il mode only)
caddr 12-bit immediate data or label

faddr 11-bit immediate data or label

taddr 20H - 7FH immediate data (where bit0 = 0) or label
PORTn Note 3 PORTO - PORT11

|Exxx Note 3 IEBT, IETO - IET2, IEQ - IE2, IE4, IECSI, IEW, |[EEE
RBn Note 2 RBO - RB3

MBn Note 2 MBO - MB4, MB15

42

Notes 1. mem can only use an even address in 8-bit processing.
2. The ranges of addr, addr1, RBn, and MBn differ with the product.
3. The number of PORTn and |Exxx differs with the product.




Instruction Number Machi
grougc io Mnemonic Operand g;tes cyifeme Operation Skip condition
Transfer MOV A, #n4 1 1 A e nd String effect A
regt, #n4 2 2 regl « n4
XA, #n8 2 2 XA ¢~ n8 String effect A
HL, #n8 2 2 HL « n8 String effect B
pe, #n8 2 2 rp2 « n8
A, @HL : 1 1 A« (HL)
A, @HL+ 1 2+8S Ae (HL), then L « L +1 L=0
A, @HL- 1 2+S A« (HL), thenL « L -1 L=FH
A, @rpal 1 1 A « (rpat)
XA, @HL 2 2 XA « (ML)
@HL, A 1 1 (HL) « A
@HL, XA 2 2 (HL) « XA
A, mem 2 2 A « (mem)
XA, mem 2 2 XA « (mem)
mem, A 2 2 (mem) « A
mem, XA 2 2 (mem) « XA
A, regl 2 2 A« regl
XA, rp’ 2 2 XA « 1p’
regl, A 2 2 regl « A
m'1, XA 2 2 'l « XA
XCH A, @HL 1 1 Ao (HY)
A, @HL+ 1 2+8 Ae (HL), thenL « L +1 L=0
A, @HL~ 1 2+8S Ae (HL), thenlL L -1 L =FH
A, @rpal 1 1 A & (rpatl)
XA, @HL 2 2 XA ¢ (HL)
A, mem 2 2 A & (mem)
XA, mem 2 2 XA < (mem)
A, regt 1 1 A & regl
XA, ' 2 2 XA & 1p'
Table iookup| MOVT Nete 1| XA @PCDE 1 3 XA « (PC13-8 + DE)Rom
XA (-—(PCM -8 + DE)rom
XA, @PCXA 1 3 XA « (PCis-s + XA)RoM
XA ¢ (PC1a 5.+ XA)ROM -
XA, @BCDE Note 2 1 3 XA « (31. o+ CDE)ROM‘
XA (B2.0+CDEJoM
XA, @BCXA Note 2 1 3 X'A «— (B1,o+ CXA)RQQ
XA (-;--:(:522‘50 v-;-'“C‘XA)ﬁOM '

Notes 1. The operations in the shaded boxes only apply in the MKII mode. The others can apply only in the MkI
mode.
2. Only the following bits are valid for the B register.
During MKI mode : low-order 2 bits
During MkII mode: fow-order 3 bits
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Number

Ignrztsgction Mnemonic Operand g;t . (l;/;aolc:ine Operation Skip condition
Bit transfer | MOV1 CY, fmem.bit 2 2 CY « (fmem.bit)
CY, pmem.@L 2 2 CY « (pmem7 -2 + L3 - 2.bit(L1 - 0))
CY, @H + mem.bit 2 2 CY « {H + mems- 0.bit)
fmem.bit, CY 2 - 2 (fmem.bit) « CY
pmem.@L, CY 2 2 (pmemy7 .2 + La-2.bit{L1-0)) « CY
@H + mem.bit, CY 2 2 (H + mema -o.bit) « CY
Operation ADDS A, #n4 1 1+8 Ae A+nd carry
XA, #n8 2 2+8 XA « XA +n8 carry
A, @HL 1 1+8 A« A+ (HL) carry
XA, p’ 2 2+8 XA « XA + 1p’ carry
m'1, XA 2 2+8S 1« mp't+ XA carry
ADDC A, @HL 1 1 A, CY <A+ (HL) +CY
XA, i’ 2 2 XA, CY e« XA +rp’ + CY
p'1, XA 2 2 ', CY « rp’'1 + XA + CY
SUBS A, @HL 1 148 |AeA-(HY borrow
XA, 10’ 2 2+8S XA~ XA-m borrow
m'1, XA 2 2+ 8 'l « rp'l - XA borrow
SUBC A, @HL 1 1 A CY « A - (HL) - CY
XA, p’ 2 2 XA, CY « XA - 1p' - CY
m'1, XA 2 2 m'1, CY « 1p'1 — XA - CY
AND A, #n4 2 2 AeAAnd
A, @HL 1 1 A AA(HL)
XA, rp’ 2 2 XA e XA
't XA 2 2 m'1ermp'1aXA
OR A, #n4 2 2 AcAvnd
A, @HL 1 1 AeAv(HL)
XA, ' 2 2 XA ~XAvmp
m'1, XA 2 2 'l «mp'1vXA
XOR A, #n4 2 2 Ae-Awnd
A, @HL 1 1 A Av(HL)
XA, p’ 2 2 XA« XAwmp'
'Y, XA 2 2 1 e rp't v XA
Accumulator | RORC A 1 1 CY « Ao, A3« CY, An-1 « An
manipulation —
NOT A 2 2 A< A

44




Number

g;ztl:;ction Mnemonic Operand gfyms gli?:me Operation Skip condition
Increment INCS reg 1 1+8 reg « reg + 1 reg =0
:Zgremem i 1 148 el oo
@HL 2 2+8 (HL) « (HL) + 1 HL)Y =0
mem 2 248 (mem) « (mem) + 1 (mem) =0
DECS reg 1 1+8 reg « reg—1 reg = FH
p’ 2 2+8 e -1 o’ = FFH
Comparison | SKE reg, #n4 2 2+8S Skip if reg = n4 reg = n4
@HL, #n4 2 2+8S Skip if (HL) = n4 (HL) = n4
A, @HL 1 148 Skip if A= (HL) A= (HL)
XA, @HL 2 2+8 Skip if XA = (HL) XA = (HL)
A, reg 2 2+8 Skip if A =reg A =reg
XA, 1p’ 2 2+S | Skipif XA=1p' XA = rp'
Carry flag SET1 CcY 1 1 CY « 1
manipulation " gy cy 1 1 |cveo
SKT CcY 1 1+8 Skip if CY =1 CcY=1
NOT1 cy 1 1 CY «CY
Memory bit | SET1 mem.bit 2 2 (mem.bit) « 1
?oanmp“'a' fmem.bit 2 2 (fmem.bit) « 1
pmem.@L 2 2 (pmem7-2 + L3-2.bit{L1-0)) « 1
@H + mem.bit 2 2 (H + mems - 0.bit) « 1
CLR1 mem.bit 2 2 (mem.bit) « 0
fmem.bit 2 2 (fmem.bit) « 0
pmem.@L 2 2 (pmem7.2 + L3-2.bit{L1-0)) « O
@H + mem.bit 2 2 (H + mems-o.bit) « 0
SKT mem.bit 2 2+8 Skip it (mem.bit) = 1 (mem.bit) = 1
fmem.bit 2 2+8 Skip if (fmem.bit) = 1 (fmem.bit) = 1
pmem.@L 2 2+8 Skip if (pmem7-2 + La-2.bit(L1-0)) =1 (pmem.@L) = 1
@H + mem.bit 2 2+8 Skip if (H + memsa - o.bit) = 1 (@H + mem.bit) = 1
SKF mem.bit 2 2+8 Skip if (mem.bit) =0 (mem.bit) = 0
fmem.bit 2 2+8 Skip if (fmem.bit) = 0 (fmem.bit) = 0
pmen.@L 2 2+8 Skip if (pmem7 -2+ L3-2.bit(L1-0)) =0 (pmem.@L) =0
@H + mem.bit 2 2+8S Skip if (H + mems -o.bit) =0 (@H + mem.bit) = 0
SKTCLR fmem.bit 2 2+8 Skip if (fmem.bit) = 1 and clear (fmem.bit) = 1
pmem.@L 2 2+8 Skip if (pmem7 -2 + La-2.bit(L1-0)) = 1 and clear (pmem.@L) =1
@H + mem.bit 2 2+8 Skip if (H + mema - 0.bit) = 1 and clear (@H + mem.bit) = 1
AND1 CY, fmem.bit 2 2 CY « CY A (fmem.bit)
CY, pmem.@L 2 2 CY « CY A (pmem7-2 + L3-2.bit(L1-0))
CY, @H + mem.bit 2 2 CY « CY A (H + mems-o.bit)
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Instruction

Number

Machine

Select the optimum instruction from the
following depending on the assembler.

BR !addr
BRCB !caddr
BR $addr

group Mnemonic Operand g;tes cycle Operation Skip condition

Memory bit | OR1 CY, fmem.bit 2 2 CY « CY v (fmem.bit)
?:nnipu'a' CY, pmem.@L 2 2 | CY e« CY v (pmemr-2 + Ls - 2.bit(L1 - )

CY, @H + mem.bit 2 2 CY « CY v (H + memz-o.bit)

XOR1 CY, fmem.bit 2 2 CY « CY ~ (fmem.bit)

CY, pmem.@L 2 2 CY « CY ~ (pmem7 -2 + L3 - 2.bit(L1-0))

CY, @H + mem.bit 2 2 CY « CY « (H + mems - 0.bit)
Branch BR Note 1 addr - - PCi13-0 « addr

ing depending on the assembler..

“Select the optimum instruction from the \

PCDE

(-0 & PCras5+ DE

PCXA 2 3 -0« PCi3-8+ XA
BCDE Note 2 2 3 PCi3

-0« B CDE

BCXA Note 2

BRCB Note 1

Notes 1. The operations in the shaded boxes only apply in the MKII mode. The others can apply only in the Mkl
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mode.

During MKI mode : low-order 2 bits
During MKII mode: low-order 3 bits

2. Only the following bits are valid for the B register.




fnstruction
group

Mnemonic

Operand

Number
of
bytes

Machine
cycle

Operation

Skip condition

Subroutine

stack controt i

CALLA Note

laddr1

(SP'- 6)(SP =3} (SP =4} «PCrt-0

(SP—5) « 0, PCis, PC1a, PCr2

[ (SP = 2) ¢ x, x, MBE, RBE
PCia-o Q—-addn, 8P < SP~8

CALL Note

laddr

(SP-4) (8P -1) (8P - 2) « PC11-0
(8P - 3) « MBE, RBE, PC1s, PC12
PCi13.0 « addr, SP « SP - 4

| (8P-6)(8P-3) (5P - 4) « PCiro
ep- 5 <—-0 ?Cw, PCis, F‘Csz L
spe 2}<~><, %, MBE RBE .
i:'PcM—o PG o<~addr SPiSP-b

CALLF Note

{faddr

(SP~4) (SP -~ 1) (8P -2} « PC11-0
(SP - 3) « MBE, RBE, PC13, PC12
PC13-0 « 000 + faddr, SP « SP — 4

(sp —ve’):(spv-a)- (8P~ &) " PCi1co
(8P~ 5} (—-0 PCM, PCws. PCi2

ee= 2)+«x i MBE RBE
| PCit-0< 0000+ faddr, P « 5P~ 6

RET Note

MBE, RBE, PC13, PCi2 « (8P + 1)

PCt1-0 « (SP) (SP + 3) (SF‘+2), SP«SP+4
xxMBE RB&-(SPM) .

RETS Note

3+8

RET] Note

PUSH

P

MBE RBE PC13 PCt2 « {SP + 1)

PC11-0« (SP)(SP+3)(SP +2),SP <SP+ 4

then skip unconditionally

No condition

MBE, RBE, PC13, PCi2 « (8P + 1)
PCi1.0& (SP)(SP+3) (SP+2)
PSW<—(SP+4) (SP+5) SP«SP+6

(SP-1)(SP 2)<—rp, SP<—-SP 2

BS

(SP~1) < MBS, (SP~2)« RBS,SP « SP -2

POP

s

P « (SP + 1) (SP), SP « SP + 2

BS

MBS « (SP + 1), RBS « (SP), SP «~ SP + 2

Note The operations in the shaded boxes only apply in the MKII mode. The others can apply only in the MkI
mode.
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Instruction ; Number Machine ; ; iti
group Mnemonic Operand g;tes cycle Operation Skip condition
Interrupt El 2 2 IME (IPS.3) « 1
control 1Exxx 2 2 IExxx ¢ 1
Di 2 2 IME (IPS.3) «- 0
1Exxx 2 2 IExxx « 0
Input/output | IN Note 1 A, PORTn 2 2 A « PORTn n=0-7)
XA, PORTn 2 2 XA « PORTn + 1, PORTR (n=4,86)
QUT Note1 | pORTH, A 2 2 PORTn « A (n=2-7)
PORTn, XA 2 2 PORTn + 1, PORTN « XA (n =4, 6)
CPU control | HALT 2 2 Set HALT Mode (PCC.2 « 1)
STOP 2 2 Set STOP Mode (PCC.3 « 1)
NOP 1 1 No Operation
Special SEL RBn 2 2 RBS «n (n=0-3)
MBn 2 2 MBS «n (n=0-3, 15)
GET| Nete 2,3 | taqqr 1 3 » When TBR instruction
PC13-0 « (taddr)s - o + (taddr + 1)
" When TCALL instructon | |
(SP — 4) (SP — 1) (SP - 2) « PCu1.0
(SP - 3) « MBE, RBE, PCs, PCr:
PCi3-0 « (tagdr)s -0+ (taddr + 1)
SP « Si? -4 ]
* When instruction is not TBR or TCALL Depending on the ret-
erenced instruction
(taddr) (taddr + 1) instruction is executed

| Depending on the ref-
+ erenced instruction

Notes 1. When the IN or OUT instruction is executed, MBE must be set to 0 or 1 and MBS must be set to 15.
2. The operations in the shaded boxes only apply in the MkII mode. The others can apply only in the MkI
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mode.

3. The TBR and TCALL instructions are the table definition assembler pseudo instructions of the GET!
instruction.



7. 75XL SERIES APPLICATION EXAMPLES

Compact disk player (low end model)

Touchtone telephone (telephone)

To main
equipment

S

Receiver

. A

Servo sI0 :> Key
control matrix
IC
Loading LPD7500xx
cpntrol Large current
circuit output
LED
display
Remote
control INT
receiver
Hook switch .
oo Transceiver/ Speech circuit
speaker switch P
i— Speaker amp
Large i MPX
current
output -] .
LED P un= ~ Mic.amp
display [N Call tone
TO = Filter '
uPD7530xx
LCD displa
Key play
matrix L N
]
Data
receiving
i circuit
Data
transmission p+————
circuit

Speaker

Microphone
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Pager receiver (numerical display model)

N

Direct conversion IC uPC7349

INTO [=——— Low power detection

Key
switch

PORT4 or 5 PORT | Buzzer output

RF amp
uPC8102T
- Decoder CMOS-6A
/N j[ | DET
Filter Limiter Detector
1 PD6255
2
IDROM
I veO I INT1 PORT PORT
SCK
1PD2845GR | PLL synthesizer S0
é mods swich oL KRn
uPD7530xx
Signal arrival
LED
i
N\ (Large current port)
LCD
LE/0T [
"l/:_'l I Tl T D' Aead S0 - 831
A 2
R e e P N Iy e T COMO - COM3
[ Y I | A0 (A
Remote control
Key matrix
PORT PORT Buzzer output
BUZ pb—
uPD7531xx
LCD displa S0- 819
pay COMO - COM3 PTO2
Remote control
output

50

Vibrator



Auto dialer

LCD
SUN MON TUE WED THU FRI SAT
I o T RO e e B O B I |
TR e e Mmiee T B M O A A
S0 - 831 COMO - COM3
Buzzer output
CPU Dialer pulse output
1LPD7530xx Dialer short output
Response input
Key matrix PROM Static RAM
(function input) (charges ROM) (dial memory)
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8. 75XL SERIES DEVELOPMENT TOOLS
The following development tools are prepared for program development for the 75XL Series.
Debugging tools
Language processor
PROM writing tools

Figure 8-1 shows the configuration of the development tools.

Figure 8-1. Development Tools Configuration

In-circuit emulator

Emulation probe
IE-75001-R
/‘: EP-75xxxx-R
Centronics interface Emulation ?qo?r?
.. ote
IE 7" RS-232-C
Host machine controller{#
PC-9800 Series -
T™
IBM PC/AT PG-1500
controller
; PROM programmer On-chip PROM
' g IRRN PG-1500 UPD75Pxxxx
-+
= I o o .
Relocatable Device file Programmer adapter
assembler
PA-75Pxxxx

Notes 1. |IE-75001-R does not have an on-chip emulation board. |E-75300-R-EM (option) is required.
2. Aconversion socket {product names beginning with EV-9200), or a conversion adapter or flexible board
(product names beginning with EV-950) for connecting the emulation probe to the user system.

Remark xxxx: The product name differs with the target device and package.
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8.1 Debugging Tools

The following tool is prepared as program debugging tool in the 75XL Series.

* In-circuit emulator:

8.1.1 In-circuit emulator

IE-75001-R

The IE-75001-R is used as the in-circuit emulator.
IE-75001-R does not have an on-chip emulation board. When the [E-75001-R is used, the IE-75300-R-EM, which
is an option, is required.

Hardware IE-75001-R When an application system using the 75XL Series is developed, IE-75001-R is the
in-circuit emulator for debugging the hardware and software. When developing the
75XL Series, the [E-75001-R, the emulation board (option), and the emulation probe
are used together. The host machine and PROM programmer are connected and
debugging can be effectively performed.

|E-75300-R-EM An emulation board for evaluating the application system using the 75XL Series,
used in combination with the |IE-75001-R.

EP-75xxxx-R An emulation probe for the 75XL Series. It is connected to IE-75001-R and
IE-75300-R-EM.

Software IE control IE-75001-R and the host machine are connected with the RS-232-C and Centronics

program interface. The IE-75001-R is controlled by the host machine.

. Part No.
Host machine duct
0s Supply media (product name)
PC-9800 Series MS-DOS™ 3.5-inch, 2HD US5A13IE75X
Ver. 3.30 5-inch, 2HD uS5A10IE75X
to
Ver, 6,2 Note
IBM PC/AT and See 8.4. 3.5-inch, 2HC LS7B13IE75X
compatible
machines 5-inch, 2HC uS7B10IE75X

Note Although there is a task swap function in Ver. 5.0 or later, the task swap function cannot be used in this

software.

Remarks 1. xxxx: The product name differs with the target device and package.

2.

IE control program operation is guaranteed only for the operating systems and host machines
described above.
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[Features)
* Real-time emulation possible at 6 MHz
* Memory capacity
* Program memory: 64K bytes
+ Data memory: 4K nibbles
* Trace display possible during execution
* Wealth of break functions
* Sequential break, parallel break, break by guard external signal
* Check trace, qualify trace, section trace
¢ Coverage function
* High-speed download function using a paralie! interface
* On-line assembler, reverse assembler function
* Symbolic debugging function
* Data memory, internal register real-time output

IE-75001-R

IE-75300-R-EM
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8.1.2 Development tool list

The development tools for each target device are listed below.

(1/5)

Series

General-purpose series

General-purpose series with

General-purpose series

separately)

ltem HPD7500xx on-chip oscillation circuit with on-chip A/D converter
uPD7501xx #PD75006x

Target device uPD750004CU | uPD750004GB | uPD750104CU | uPD750104GB | uPD750064CU | uPD750064GT
uPD750006CU | uPD750006GB | uPD750106CU | uPD750106GB | uPD750066CU | uPD750066GT
uPD750008CU | uPD750008GB | uPD750108CU | uPD750108GB | uPD750068CU | uPD750068GT

Package 42-pin SDIP 44-pin QFP 42-pin SDIP 42-pin QFP 42-pin SDIP 42-pin SSOP
{600 mil) (10 x 10 mm) (600 mif) (10 x 10 mm) (600 mil) (375 mil)

Emulator IE-75001-R

Emulation IE-75300-R-EM

board (sold

separately)

Emulation EP-75008CU-R | EP-75008GB-R | EP-75008CU-R | EP-75008GB-R | EP-750068CU-R | EP-750068GT-R
probe
Conversion - EV-9200G-44 - EV-9200G-44 - EV-9500GT-42
socket (Flexible board)
Device file DF750008 DF750068
(2/5)
Series LCD drive series LCD drive series with on-chip LCD drive series (small-size)
ltem uPD7530xx A/D converter uPD7531xx
uPD7530xx
Target device uPD753012GC | uPD753012GK | uPD753036GC |uPD753036GK | uPD753104GC | uPD753104GK
uPD753016GC | uPD753016GK uPD753106GC | uPD753106GK
uPD753017GC | uPD753017Gk HPD753108GC | uPD753108GK
uPD753012AGC | uPD753012AGK
uPD753016AGC | uPD753016AGK
4PD753017AGC | uPD753017AGK
Package 80-pin QFP 80-pin TQFP 80-pin QFP 80-pin TQFP 64-pin QFP 64-pin TQFP
(14 x 14 mm) (12 x 12 mm) (14 x 14 mm) (12 x 12 mm) (14 x 14 mm) (12 x 12 mm)
Emulator IE-75001-R
Emulation IE-75300-R-EM
board (sold

Emulation EP-753017GC-R | EP-753017GK-R | EP-75336GC-R |EP-75336GK-R EP-753108GC-R | EP-753108GK-R
probe or or

EP-75308BGC- | EP-75308BGK

R Note1 R Notet
Conversion EV-9200GC-80 TGK-080SDWHez | EV-9200GC-80  [TGK-080SDWNe2 | EV-9200GC-64 | TGK-064SBWNete2
socket (conversion adapter) (conversion adapter) (conversion adapter)
Device file DF753017 DF753036 DF753018

Notes 1. The EP-75308BGC-R and EP-75308BGK-R are limited in functions that can be used.

2. This is a product manufactured by TOKYO ELETECH Corp. Consult your local representative for
purchasing.
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(3/5)

Series LCD driver series Keyless entry series
(smatll-size)
ltern LPD7532xx uPD7541xx, 7542xx
Target device UPD753204GT 4PD754144GS-xxx-BAS uPD754144GS-xxx-GJG
uPD753206GT uPD754244GS-xxx-BA5 uPD754244GS-xxx-GJG
uPD753208GT
Package 48-pin SSOP (375 mil) 20-pin SOP (300 mil) 20-pin SSOP (300 mil)
Emuiator IE-75001-R
Emulation IE-75300-R-EM
board (soid
separately)
Emulation EP-753208GT-R EP-754144GS-R
probe
Flexible board EV-9500GT-48 EV-9501GS-20 EV-9500GS-20
Device file DF753208 DF754244
(4/5)
Series Keyless entry series
ltem uPD7542xx
Target device #PD754202GS-xxx-BAS uPD754202GS-xxx-GJG uPD754264GS
Package 20-pin SOP (300mil) 20-pin SSOP (300 mil) 20-pin SOP (300 mil)
Emulator IE-75001-R
Emulation |E-75300-R-EM
board (sold
separately)
Emulation EP-754144GS-R
probe
Flexible board EV-9501GS-20 EV-9500GS-20 EV-9501GS-20
Device file DF754202 DF754264
(5/5)
Series | General-purpose small-
size series
ltem uPD7543xx
Target device uPD754302GS
pPD754304GS
Package 36-pin SSOP (300mil)
Emulator IE-75001-R
Emulation |E-75300-R-EM
board (sold
separately)
Emulation EP-754304GS-R
probe

Flexible board

EV-9500GS-36

Device file

DF754304




8

.2 Language Processor

RA75X relocatable

This is a relocatable assembler for efficient 75XL Series program development.

assembler

. Part No.
Host machine
0s Supply media (product name)
PC-9800 Series MS-DOS 3.5-inch, 2HD uS5A13RA75X
Ver. 3.30 5-inch, 2HD USSA10RA75X
to
Ver, 6.2 Note
IBM PC/AT and See 8.4. 3.5-inch, 2HC US7B13RA75X
compatible machines 5-inch, 2HC 4S7B10RA75X

Note Although there is a task swap function in Ver. 5.00 or later, the task swap function cannot be used in this

software.

Remark Operation of relocatable assembler is guaranteed only for the operating systems and host machines

described above.

RA75X relocatable assembler

in the 75XL Series, the relocatable assembler common to the series is combined and used with the device file
of each product. By using the relocatable assembler, the program is divided into the modules for each function
and developed. Programs having common elements can be used as a library. Thus, development efficiency can
be substantially improved. By using a structured assembler attached to the RA75X, C like structured programming

becomes possible.

[Features]

Optimization function for branch instructions

Useful pseudo instructions

* Vector table definition pseudo instructions

* Table definition pseudo instructions for GET! instruction
Relocation attributes of CSEG pseudo instruction

Wealth of application utilities (attached to RA75X)

* Structured assembler (ST75X)

* Macro processor (MP)

* Librarian (LB75X)

» List converter (LCNV75X)
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Device file list

Target device Device file Target device Device file
uPD750004 DF750008 uPD753036 DF753036
uPD750006 uPD75P3036
uPD750008 uPD753104 DF753108
uPD75P0016 ¢PD753106
uPD750104 uPD753108
uPD750106 uPD75P3116
©PD750108 uPD753204 DF753208
uPD75P0116 uPD753206
uPD750064 DF750068 uPD753208
uPD750066 uPD75P3216
uPD750068 uPD754144 DF754244
uPD75P0076 uPD754244
uPD753012 DF753017 uPD754264 DF754264
uPD753016 uPD754202 DF754202
uPD753017 uPD754302 DF754304
uPD75P3018 ©PD754304
uPD753012A 4PD75P4308
uPD753016A
uPD753017A
uPD75P3018A

Remark The operation of the device files is guaranteed only for the operating systems and host machines that
correspond to the relocatable assembier.



8.3 PROM Writing Tools

8.3.1 PROM programmer

Hardware PG-1500 A PROM programmer that can program a single-chip microcontroller with an on-chip
PROM as stand alone or with the manipulation from a host machine by connecting
the attached board and optional programmer adapter.

PA-75Pxxxx A PROM programmer adapter for the 75XL Series used by connecting a PG-1500.

Software PG-1500 The PG-1500 and host machine are connected with the serial and parallel interface.

controller The PG-1500 is controlied by PG-1500 controlier on the host machine.

Host machine

Part No.
(product name)

oS Supply media

PC-9800 Series MS-DOS 3.5-inch, 2HD uS5A13PG 1500
Ver. 3.30 5-inch, 2HD uS5A10PG 1500
to
Ver. 6.2 Note

IBM PC/AT and See 8.4. ~ 3.5-inch, 2HD uS7B13PG 1500
compatible -
machines 5-inch, 2HC uS7B10PG1500

Note Although there is a task swap function in Ver. 5.00 or iater, the task swap function cannot be used in this

Remarks 1.

software.

xxxx: The product name differs with the target device and package.
2. PG-1500 controller operation is guaranteed only for the operating systems and host machines
described above.

59



8.3.2 PROM programmer adapter list

Target device

Package

PROM programmer

PROM programmer adapter

uPD75P0016CU, uPD75P0116CU

42-pin SDIP (600 mit)

#PD75P0016GB, uPD75P0116GB

44-pin QFP (10 x 10 mm)

LPD75P0076CU

42-pin SDIP (600 mil)

uPD75P0076GT

42-pin SSOP (375 mil)

4PD75P3018GC, uPD75P3018AGC

80-pin QFP (14 x 14 mm)

uPD75P3018GK, uPD75P3018AGK

80-pin TQFP (12 x 12 mm)

uPD75P3036GC 80-pin QFP (14 x 14 mm)
uPD75P3036GK 80-pin TQFP (12 x 12 mm)
©PD75P3116GC 84-pin QFP (14 x 14 mm)
uPD75P3116GK 64-pin TQFP (12 x 12 mm)
pPD75P3216GT 48-pin SSOP (375 mif)
1PD75P4308GS 36-pin SSOP (300 mil)

PG-1500

PA-75P008CU

PA-75P0076CU

PA-75P316BGC

PA-75P316BGK

PA-75P328GC

PA-75P336GK

PA-75P3116GC

PA-75P3118GK

PA-75P3216GT

PA-75P4308GS

8.4 Operating Systems for the IBM PC

The following operating systems are supported for IBM PCs.

oS Version

PC DOS™

Ver. 3.1 - Ver 6.3,
J6.1/v Note. jg 37y Note

MS-DOS Ver. 5.0 - Ver 6.22
5.0/v Note _ g o/y Note
IBM DOS™ J5,02/v Note

Note Only the English mode is supported.

Caution Althoughthereis atask swap functioninVer. 5.00 or later versions, the task swap function cannot

be used in this software.
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9. 75XL SERIES DOCUMENT LIST

The related documents indicated in this publication may include preliminary versions. However, preliminary
versions are not marked as such.

9.1 Common 75XL Series Document

75XL Series and 75X Series Pamphlet IF-1161
75XL Series Selection Guide U10453E

(This document)
75XL Series and 75X Series Development Tools Pamphlet EF-1110
Single-chip Microcomputer Development Tools Selection Guide U11069E
SBI| User's Manual JEM-1303

8.2 Individual Document

* General-purpose series (uPD7500xx)

Type Number Pamphlet Data Sheet User's Manual Instruction Usage Table Application Note
uPD750004 IF-1161 U10738E U10740E - U10452E
#PD750006

#PD750008

pPD75P0016 U10328E

* General-purpose series with on-chip RC oscillation circuit (uUPD7501xx)

Type Number Pamphlet Data Sheet User's Manual Instruction Usage Table Application Note
#PD750104 - Planned U11330E - Planned
uPD750106

uPD750108

LPD75P0116

* General-purpose series with on-chip A/D converter (uPD75006x)

Type Number Pamphlet Data Sheet User's Manual instruction Usage Table Application Note
uPD750064 - iP-g172 Note | U10670E - Planned
£PD750066

uPD750068

uPD75P0076 U10232E Note

Note Preliminary Product Information
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* LCD drive series (uPD7530xx)

Type Number Pamphiet Data Sheet User's Manual Instruction Usage Table Application Note
uPD753012 - U10140E U11282E - Planned
uPD753016

1PD753017

HPD75P3018 U10956E

uPD753012A - U11€362E

UPD753016A

uPD753017A

uPD75P3018A Planned

Note Preliminary Product information

¢ LCD drive series with on-chip A/D converter (4PD75303x)

Type Number Pamphlet Data Sheet User's Manual Instruction Usage Table Application Note
uPD753036 - U11353E U10201E - Planned
uPD75P3036 U11575E

Note Preliminary Product Information

* LCD drive series (small-size) (uPD7531xx)

Type Number Pamphlet Data Sheet User's Manual Instruction Usage Table Application Note
uPD753104 - U10086E U10890E - Planned
uPD753106

pPD753108

uPD75P3116 U11369E

Note Preliminary Product information

* LCD drive series (small-size) (uPD7532xx)

Type Number Pamphlet Data Sheet User's Manual Instruction Usage Table. Application Note
HPD753204 - U10166E U10158E - Planned
1PD753206

uPD753208

uPD75P3216 1P-g181Note

Note Preliminary Product Information
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* Keyless entry series (uPD7541xx, 7542xx)

Type Number

Pamphlet

rlnstruction Usage Table

Application Note

1uPD754144

uPD754244

uPD754202

uPD754264

Data Sheet User's Manual
U10040E Nete | planned

Planned U11132E

Planned Planned

Planned

Note Preliminary Product Information

* General-purpose small-size series (uPD7543xx)

Type Number Pamphlet Data Sheet User's Manual Instruction Usage Table Application Note
uPD754302 - U10797E U10123E - Planned
uPD754304

uPD75P4308 U10909J
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9.3 Development Tool Related Documents (User’'s Manual)
9.3.1 Hardware

* Common to the 75XL series

Document Number
IE-75000-R/IE-75001-R EEU-1455
IE-75300-R-EM U11354E
PG-1500 EEU-1335

* Individual document

Document Number
EP-75008CU-R EEU-1317
EP-75008GB-R EEU-1305
EP-750068CU-R, EP-750068GT-R U10950E
EP-753017GC-R, EP-753017GK-R EEU-1494
EP-75338GC-R, EP-75336GK-R U10644E
EP-753108GC-R, EP-753108GK-R EEU-968
EP-753208GT-R U10738E
EP-754144GS-R U10695E
EP-754304GS-R U10677E

9.3.2 Software

Document Number
RA75X Assembler Package Operation EEU-1346
Language EEU-1363
PG-1500 controiler PC-9800 series (MS-DOS) base EEU-1291
IBM PC series (PC DOS) base U10540E

Remark The description of the |E control program is given in IE-75000-R/IE-75001-R User’s Manual (EEU-
1455).
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10. PROCEDURE FOR ORDERING MASK ROMS
Follow the procedure given below when program development ends and the mask ROM is ordered.

<1> Contracting mask ROM order
Contact your local representative or the NEC sales department to schedule a mask ROM order. (If not,
arrangements may be late.)

<2> Creating the order media
The following three media are available for the mask ROM order.
¢ UV-EPROM Nete
+ 3.5 inch IBM formatted floppy diskettes (only overseas)
¢ 5-inch IBM formatted floppy diskettes (only overseas)
Note When you order the media in UV-EPROM, create the three same UV-EPROM.
Fill in the mask option data in the mask option data sheet.

<3> Creating the required documents
Enter the following documents to order a mask ROM.

A. Mask ROM order form
B. Mask ROM order check sheet
C. Mask option data sheet

<4> Order
The media created in <2> and the documents filled out in <3> are collected and given to the iocal representative
or sales department by the reserved order date.

Remark For details, see the information document ROM Code Ordering Procedure (C10302E).
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Regional Information

Some information contained in this document may vary from country to country. Before using any NEC
product in your application, please contact the NEC office in your country to obtain a list of authorized
representatives and distributors. They will verify:

* Device availability
¢ Ordering information

¢ Product release schedule

 Availability of related technical literature

* Development environment specifications (for example, specifications for third-party tools and
components, host computers, power plugs, AC supply voltages, and so forth)

* Network requirements

in addition, trademarks, registered trademarks, export restrictions, and other legal issues may also vary

from country to country.

NEC Electronics Inc. (U.S.)
Santa Clara, California

Tel: 800-366-9782

Fax: 800-729-9288

NEC Electronics (Germany) GmbH
Duesseldorf, Germany

Tel: 0211-65 03 02

Fax: 0211-65 03 490

NEC Electronics (UK) Ltd.
Miiton Keynes, UK

Tel: 01908-691-133

Fax: 01908-670-290

NEC Electronics ltaliana s.r.1.
Milano, Italy

Tel: 02-66 75 41

Fax: 02-66 75 42 99

NEC Electronics (Germany) GmbH
Benelux Office

Eindhoven, The Netherlands

Tel: 040-2445845

Fax: 040-2444580

NEC Electronics (France) S.A.
Velizy-Villacoublay, France

Tel: 01-30-67 58 00

Fax: 01-30-67 58 99

NEC Electronics (France) S.A.
Spain Office

Madrid, Spain

Tel: 01-504-2787

Fax: 01-504-2860

NEC Electronics (Germany) GmbH
Scandinavia Office

Taeby, Sweden

Tel: 08-63 80 820

Fax: 08-63 80 388
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