DATA SHEET

NEC/ MOS INTEGRATED CIRCUIT
uPD75104A, 75108A

4-BIT SINGLE-CHIP MICROCOMPUTER

DESCRIPTION

uPD75108A is a 4-bit single-chip CMOS microcomputer having a data processing capability comparable to
that of an 8-bit microcomputer. Operating at high speeds, the microcomputer allows data to be manipulated
in units of 1, 4, or 8 bits. In addition, various bit manipulation instructions are provided to reinforce 1/0
manipulation capability. Equipped with 1/Os for interfacing with peripheral circuits operating on a different
supply voltage, outputs that can directly drive LEDs, and analog inputs, pPD75108A is suitable for controlling
such small equipments as cameras and VCRs.

Detailed functions are described in the following user's manual. Be sure to read it for designing.
HPD751XX Series User's Manual: IEM-922

FEATURES
¢ Internal memory
» Program memory (ROM)
: 8064 x 8 bits (uPD75108A)
: 4096 x 8 bits (uPD75104A)
» Data memory (RAM)
: 512 x 4 bits (uPD75108A)
: 320 x 4 bits (uPD75104A)
* Architecture “75X" rivaling 8-bit microcomputers
e 43 systematically organized instructions
» A wealth of bit manipulation instructions
= 8-bit data transfer, compare, operation, increment, and decrement instructions
* 1-byte relative branch instructions
= GETI instruction executing 2-/3-byte instruction with one byte
e High speed. Minimum instruction execution time: 0.95 us (at 4,19 MHz, 5V)
* Instruction execution time change function: 0.95 us/1.91 us/15.3 us (at 4.19 MHz)
¢ |/O port pins as many as 58
+ Three channels of 8-bit timers
* 8-bit serial interface
¢ Multiplexed vector interrupt function

Unless there are differences among uPD75104A and 75108A functions, uPD75108A is treated as the repre-
sentative model throughout this manual,

The information in this document is subject to change without notice.
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NEC uPD75104A, 75108A

ORDERING INFORMATION

Part Number Package Quality Grade
uPD75104AGC-xxx-ABS 64-pin plastic QFP (T 14 mm) Standard
pPD75108AGC-xxx-AB8 64-pin plastic QFP (O 14 mm) Standard

Remarks: xxx is ROM code number.

Please refer to “Quality Grade on NEC Semiconductor Devices” {Document Number IEl-1209) published by NEC
Corporation to know the specification of quality grade on the devices and its recommended applications.

B Luy27525 EllJ?].].S‘l 6L N



NEC

1PD75104A, 75108A

FUNCTIONAL OUTLINE

item

Specifications

Number of Basic Instructions

43

Minimum Instruction
Execution Time

Changeable in three steps: 0.95 us, 1.91 s, and 15.3 us at 4.19 MHz

Internal Memory

ROM

8064 x 8 bits (uPD75108A), 4096 x 8 bits (uPD76104A)

RAM

512 x 4 bits (uPD75108A), 320 x 4 bits (uPD75104A)

General-Purpose Register

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

Accumulator

Three accumulators selectable according to the bit length of manipulated data:
* 1-bit accumulator (CY), 4-bit accumulator {A), and 8-bit accumulator (XA)

/0 Port

58 port pins

* CMOS input pins (Pull-up resistor can be conneced to 4 out of 10 pins
in bit units.): 10

* CMOS /O pins (can directly drive LEDs. Pull-up resistors can be connected to
24 out of 32 pins in bit units.): 32

* Medium voltage N-ch open-drain /O pins; 12
(can directly drive LEDs. Pull-up resistors can be connected in bit units.)

* Comparator input pins (4-bit accuracy): 4

Timer/Counter

* 8-bit timer/event counter x 2
* 8-bit hasic interval timer (can be used as watchdog timer)

Serial Interface

* 8 bits
* LSB first/MSB first mode selectable
* Two transfer modes (transfer/reception and reception only modes)

Vector Interrupt

External: 3, Internal: 4

Test Input

External: 2

Standby

« STOP and HALT modes

Instruction Set

* Various bit manipulation instructions (set, reset, test, Boolean operation)
« 8-bit data transfer, compare, operation, increment, and decrement

* 1-byte relative branch instructions

+ GET! instruction constituting 2 or 3-byte instruction with 1 byte

Others

* Power-ON reset circuit {mask option)
* Bit manipulation memory (bit sequential buffer: 16 bits)

Package

* 64-pin plastic QFP ((J14 mm)

B L4y27525 00?1160 986 WH
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1. PIN CONFIGURATION (TOP

* B4-Pin Plastic QFP ((] 14 mm)

P83
pa2

P81

P8o

Pa3

Pa2

P91

P90

Vss
P13/INT3
P12/INT2
P11/INT1
P10/INTO
PTHO3

PTHO2
PTHO1

P00-P03
P10-P13
P20-P23
P30-P33
P40-P43
P50-P53
P60-P63
P70-P73
P80-P83
P90-P93
P120-P123 :
P130-P133 :
P140-P143 :

VIEW)

Rfe—=0o P70

O fe—»0 P72

2e—>0P73

2 [*—>0 Peo

ale—eo pe

Qe—e0 P62
gf+—>0 pe3
S—"ox1
f—ox2
L0 RESET

8 je—»0 Psp

G+—0 ps5i
9 f—e0 p52
Ge—>0ps3
B0 P40

O—>] 1 48 fa—»-0 P41
Oe—>nl 2 O 47 f«+—»0 P42
Ow—ed 3 46 [e—s-0 P43
Os—n{ 4 45 f+—»-0 P30
Ow—n{ 5 ®* ® 44 te—e-0 P31
o] 6 '§ § 43le—wo0 P32
O] 7 23 42}e—>0 P33
Ow—»tf 8 § § 41 ——0 Voo
o—— 9 Q a 40f—o0 NC
o——s{10 s S 39 |e—s0 P140
o—-»i11 » » 38 j+—»0 P141
o—{12 g 8 37 }e—eo P142
Oo—»113 36 [«—=0C P143
o—]14 35 [+—s0 P130
o—{15 34 le—s0 P131
O—116 33 [+—=0 P132
T
* §38°5g8
o a
: Port 0 SCK : Serial Clock Input/Output
: Port 1 SO : Serial Output
:Port 2 Sl : Serial Input
:Port3 PTOO, PTO1 : Timer Output
:Port4 PCL : Clock Output
:Port5 PTHO0-PTHO3  : Comparator Input
:Port 6 INTO, INT1, INT4: External Vector Interrupt Input
:Port7 INT2, INT3 : External Test Input
:Port8 Tio, TI1 : Timer Input
:Port9 X1, X2 : Oscillation Pin
Port 12 RESET : Reset Input
Port 13 NC : No Connection
Port 14 Voo : Positive Power Supply
Vss : GND
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NEC

BLOCK DIAGRAM
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NEC pPD75104A, 75108A

3. PIN FUNCTIONS

3.1 PORT PINS

T
8-Bit o
Pin Name 110 Shared with: Function At Reset Circuit
110 Type*'
P00 Input INT4 ®
P01 1o §TK ®
4-bit input port {(PORT 0) Input
P02 110 SO E
P03 Input ] ®
X
P10 INTO
il | INTH 4-bit i (PORT 1) | *2 ®-A
nput -bit input port nput -
P12 INT2
P13 INT3
P20*s PTOO
P21%s PTO1
110 4-bit I/0 port (PORT 2) Input E
pP22*3 PCL
p23%s - X
4-bit programmable /O port (PORT 3)
P30-P33* o — Input E
Can be specified for input or output bitwise.
P40-P43%2 110 — 4-bit I/O port (PORT 4) Input*? E-A
o
P50-P53*3 10 —_ 4-bit /O port (PORT 5) Input*? E-A
4-bit programmable I/0 port {PORT 6)
P60-P63*3 fle] — Input*? E-A
Can be specified for input or output bitwise. )
P70-P73%3 110 4-bit I/O port (PORT 7} Input*2 E-A
P80-P83*2 f/s) — 4-bit I/O port (PORT 8) Input*? E-A
o
P90-P93*3 f{o} — 4-bit 1/0 port (PORT 9) input*? E-A
4-bit N-ch open-drain 1/0 port (PORT 12)
Built-in pull-up resistors can be specified in bit
P120-P123* 10 — Input*2 M
units (by mask option).
Open-drain withstanding voltage: 12 V
o
4-bit N-ch open-drain /0 port (PORT 13)
Built-in pull-up resistors can be specified in bit
P130-P133%3 /o — . Input*? M
units (by mask option).
Open-drain withstanding voltage: 12V
4-bit N-ch open-drain i/O port (PORT 14)
Built-in pull-up resistors can be specified in bit
P140-P143%3 /0 — - Input*2 M
units {by mask option).
Open-drain withstanding voltage: 12V

*1: Circles indicate Schmitt trigger input pins.
2: With pull-up resistor connected: high level
Without pull-up resistor connected: high impedance
3: Can directly drive LEDs.

8 - M bi2?525 0071165 4LT EE
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uPD75104A, 75108A
3.2 PINS OTHER THAN PORTS

110
Pin Name 1/0 Shared with: Function At Reset Circuit
Type*!

PTHOO-PTHO3 | Input - 4-bit variable threshold voltage analog input port - N

TiO External event pulse inputs for timer/event counter.
™ Input — Aiso serves as edge-detected vector interrupt input. —_ @
1-bit input also possible.
PTOO P20
1o Outputs for timer/event counter Input E
PTO1 P21
§CK 1o PO1 Serial clock VO Input ®
SO 110 PO2 Serial data output Input £
Si Input PO3 Serial data input Input ®
Edge-detected vectored interrupt input (both rising and
INT4 Input POO Input ®
falling edges detected)
INTO P10 Edge-detected vectored interrupt inputs (valid
Input Input*? ®~A
INT1 P11 edge selectable)
INT2 P12
Input Edge-detected testable inputs (rising edge detected) Input*2 ®-a
INT3 P13
PCL 110 P22 Clock output Input E
Crystal/ceramic system clock oscillator connections.

X1, X2 — — Input external clock to X1, and signal in reverse phase —_ _

with X1 to X2.

RESET Input - System reset input {low level active type)} —_ ®
NC — — No Connection — —
Voo —_ — Positive power supply — —
Ves — — GND _ -

*1: Circles indicate Schmitt trigger input pins.
2: With puli-up resistor connected: high level
Without pull-up resistor connected: high impedance

B E427525 007116k 3TL WM
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3.3 PIN INPUT/OUTPUT CIRCUITS

The following shows a simplified input/output circuit diagram for each pin of the uPD75108A.

TYPE A
Voo
—'l P—ch
IN
o—_

e

input buffer of CMOS standard

TYPE D
Voo
@t ——1 o[~ pen
out
output N-ch
disable

Push - pull output that can be set in a output
high- impedance state {both P—ch and N~ch are off)

TYPE B

Schmitt trigger input with hysteresis characteristics

TYPEE
data INJOUT
Type D —0
output
disable

o@

VO circuit consisting of Type D push-pull output circuit
and Type A input buffer

TYPED

% Pull-up resistor

{mask option)

Schmitt trigger input with hysteresis characteristics

TYPE E-A
Voo
-+
Pull-up resistor |
{mask option)
data L INfOUT
Type D ©
output
disable
o A

VO circuit consisting of Type D push-pull output and Type
A input buffer

B L427525 007L1b? 232 M
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1PD75104A, 75108A

TYPEF

data

Type D
output
disable

INJOUT
O

and Type B Schmitt trigger input

/O circuit consisting of Type D push-pull output circuit

TYPEN

Comparator

IN +

Vrer (threshold voltage)

TYPEM Voo
v oo

Pull-up resistor
{mask option)

data

output
disable

N-ch
(+12V
withstand)

INJOUT
—o0

(+12 V withstand)

Medium-voltage input buffer

B L427525 00711648 179 N
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34

RECOMMENDED PROCESSING OF UNUSED PINS

Pin Recommended connections
PTHO00-PTH03
Tio Connect to Vss or Voo
™
P00 Connect to Vas
PO1-PO3 Connect to Vss or Voo
P10-P13 » Connect to Voo when a pull-up resistor is provided.
¢ Connect to Vss when a pull-up resistor is not provided.
P20-P23 e Input: Connect to Vss
P30-P33 ¢ Output: Open
P40-P43
P50-PS3 e  When a pull-up resistor is provided:
P60-P63 Input: Connect to Voo
P70-P73 Output: Open
P80-P83 ¢ When a pull-up resistor is not provided:
P90-P93 input: Connect to Vss or Voo
P120-P123 Output: Open
P130-P133
P140-P143
RESET Connect to Vpo*
NC Open or connect to Voo

12

: Connect this pin to the Voo pin only when a power-ON reset circuit

is provided as a mask option.

B bu27525 0071169 005 EE



NEC 1PD75104A, 75108A

3.5 NOTES ON USING THE P0O/INT4, AND RESET PINS

In addition to the functions described in Sections 3.1 and 3.2, an exclusive function for setting the test mode,
in which the internal fuctions of the uPD75108A are tested {solely used for IC tests), is provided to the POO/INT4
and RESET pins.

If a voltage exceeding Voo is applied to either of these pins, the uPD75108A is put into test mode. Therefore,
even when the uPD75108A is in normal operation, if noise exceeding the Voo is input into any of these pins, the
#PD75108A will enter the test mode, and this will cause problems for normal operation.

As an example, if the wiring to the POO/INT4 pin or the RESET pinis long, stray noise may be picked up to these
pins and the above montioned problem may occur.

Therefore, all wiring to these pins must be made short enough to not pick up stray noise. If noise cannot be
avoided, suppress the noise using a capacitor or diode as shown in the figure below,

¢ Connect a diode across POO/INT4 and

» Connectacapacitoracross PO0/INT4and RESET,
RESET, and Voo.

and Voo.

Voo -~ Voo

Voo —— Voo

POO/INT4, RESET L POO/INT4, RESET

B L427525 0071170 827 WM 13



NEC 1PD75104A, 75108A

4. MEMORY CONFIGURATION

¢ Program memory (ROM) ... 8064 x 8 bits {0000H-1F7FH) : uPD75108A
... 4096 x 8 bits (0000H-OFFFH) : uPD75104A
= 0000H, 0001H: Vector table to which address from which program is started is written after reset
« 0002H-000BH : Vector table to which address from which program is started is written after interrupt
* 0020H-007FH : Table area referenced for GETI instruction

¢ Data memory (RAM)
* Data area .... 512 x 4 bits (000H-1FFH) : uPD75108A
320 x 4 bits {000H-13FH) : pPD75104A
* Peripheral hardware area .... 128 x 4 bits (FBOH-FFFH)

" B Luy2v525 0071171 763 M




NEC uPD75104A, 75108A

{a) uPD75108A

Address
7 6 S 0
0000H IMBE RBE| O [ Internal reset start address {upper 5 bits)
internal reset start address {lower 8 bits)
0002H [MBE|RBE( O [ INTBT/INT4 start address (upper 5 bits)
ALL ! ad
INTBT/INTA start address (lower 8 bits) GaLL | adar
- subroutine
0004H [MBE|RBE| O | INTO/INT1 start address {upper 5 bits) entry address
INTO/INT1 start address (lower 8 bits) CALLF _—
| faddr .
0006H |MBE|RBE| 0 | INTSIO start address (upper 5 bits) instruction BR ! addr
entry instruction
INTSIO start address (lower 8 bits) address branch address
0008H |MBE{RBE| 0 | INTTO start address (upper 5 bits) /
. BR $addr
INTTO start address (lower 8 bits) instruction
relational
000AH [MBE|RBE| O | INTT1 start address (upper 5 bits) branch address
-15to -1,
INTT1 start address (lower 8 bits) +210 +18
o5 2 =
0020H
GET! instruction reference table BRCB
¢ caddr
007FH instruction
0080H branch
address
= =X
Branch destination
07FFH address and
0800H subroutine entry
address for
L GETI instruction
=% T
OFFFH
1000H
BRCB ! caddr
A = instruction
branch address
1F7FH

Fig. 4-1 Program Memory Map (1/2)

Remarks: In addition to the above addresses, program can be branched to addresses specified by the PC
with the contents of its lower 8 bits changed by BR PCDE or BR PCXA instruction.

B Lu27525 0071172 GTT M 15
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{b) uPD75104A

Address

0000H IMBEJRBE| 0 0 | Internal reset start address (upper 4 bits)

Internal reset start address (iower B bits)

0002H |MBE|RBE| O | O | INTBT/INT4 start address {upper 4 bits)

INTBT/INT4 start address (lower 8 bits) CALL ! addr
instruction
0004H IMBE|RBE| 0 | O [ INTO/INT1 start address (upper 4 bits) subroutine
entry address
INTO/INT1 start address llower 8 bits) AL _
0006H |MBE|RBE| O | 0 | INTSIO start address (upper 4 bits) '"s;'n”t‘;“{w“ BR $addr
instruction
INTSIO start address {lower 8 bits) address relational
branch address
00084 |MBE|RBE{ O | O | INTTO start address (upper 4 bits} -15to0 -1,
+21t0 +16

INTTO start address (lower 8 bits)

000AH IMBEJRBE| O | 0 | INTT1 start address {upper 4 bits)

INTT1 start address {lower 8 bits)

"

BRCB ! caddr
instruction
0020H branch address
GETI instruction reference table
007FH
0080H
A L
- -~
Branch destination
address and
ggggn -—-- subroutine entry
address for
GETI instruction
4 1
OFFFH

Fig. 4-1 Program Memory Map (2/2)

Remarks: In addition to the above addresses, program can be branched to addresses specified by the PC
with the contents of its lower 8 bits changed by BR PCDE or BR PCXA instruction.

18 B L427525 00?1173 535 W
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{a) uPD75108A

l Data memory Memory bank
000H
General-purpose 32 x 4)
register area O1FH
Stack area T Bank 0
256x 4
Data memory OFFH
Static RAM
(512x 4) 100H
256x 4 Bank 1
v 1FFH v
Not provided
F8OH
Peripheral hardware area 128x 4 Bank 15
FFFH

Fig. 4-2 Data Memory Map(1/2)

"Il Lu2?525 0071174 472 WM 17
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{b) uPD75104A

l

Data memory Memory bank
000H
Generalpumose (32 x 4)
register area O1FH
Stack area Bank 0
Data
area 256x 4
Static RAM
{320x 4)
! OFFH
100H
64 x4 Bank 1
1 13FH )
Not provided
F80H
Peripheral hardware area 128x 4 Bank 15
FFFH

18

Fig. 4-2 Data Memory Map(2/2)
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5. PERIPHERAL HARDWARE FUNCTIONS

5.1 PORTS
/O ports are classified into the following 3 kinds:
¢ CMOS input {PORTO, 1)

e CMOS input/output (PORT2, 3,4,5,6,7,8,9) : 32

8

¢ N-ch open-drain input/output (PORT12, 13, 14) : 12

Total 52
Table 5-1 Port Function
Port . .

{Symbol) Function Operation and Features Remarks
Shared witn SI, SO, SCK, and

PORTO Can always be read or tested regardless of operation | INT4 pins

4-bit input mode of shared pin Shared with INTO to 3 pins each

PORT1 bit can be connected to pull-up
resistor by mask otion.

PORT3 Each bit of Port 6 pins can be

PORTS Can be set in input or output mode bitwise connected to pull-up resistor by
mask option

PORT2 Shared with PT0O0, PTO1, and
PCL pins.

PORT4 4-bit I/O*

Can be set in input or output mode in 4-bit units.
PORTS . .
SORT7 Ports 4 and 5, 6 and 7: 8 and 9 can be used in pairs Each bit can be connected to pull-
to input or output 8-bit data up resistor by mask option

PORT8

PORT9

PORT12 4-bit YO+ Can be set in input or output mode in 4-bit units. Each bit can be connected to

PORT13 (N-ch open-drain. Ports 12 and 13 can be used in pairs to input or pull-up resistor by mask option

PORT14 12v) output 8-bit data

*: Can directly drive LED.
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52 CLOCK GENERATOR CIRCUIT
The clock generator circuit generates clocks to control CPU operation modes by supplying clocksto the CPU and

peripheral hardware. In addition, this circuit can change the instruction execution time.
* 0.95 us/1.91 us/15.3 us (operating at 4,19 MHz)

- Basic interval timer (BT)
- Clock output circuit

- Timer/event counter

- Serial interface

X1
Xi 1/8 to 1/4096
System clock fxx or -
generator Frequency divider
circuit fx
| X2 1/2 116
t . d x2
Oscillation
stops Frequency
§ divider
: e
-CPU
;>
- Clock output
PCC { circuit
PCCo
E
o PCC1
T a4 )
5i— HALT F/F
€ PCC2
= {HaLT —) >—s
PCC3
STOP® R a _J
N
b
PCC3’ STOP FiF Wait rel signal from BT
HQ S

»—oq—— RES linternal reset) signal

R Standby release signal from
interrupt control circuit

Remarks 1. fxx= Crystal/ceramic oscillator
2: fx = External clock frequency
3: * indicates the instruction execution
4: PCC: Processor clock control register
5: One clock cycle (tev) of d is one machine cycle of an instruction. For tcv, refer to AC

characteristics in 12. ELECTRICAL SPECIFICATIONS.

Fig. 5-1 Clock Generator Block Diagram
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53 CLOCK OUTPUT CIRCUIT

The clock output circuit outputs clock pulse from the P22/PCL pin. This clock output circuit is used to output
clock puises to the remote control output, peripheral LSls, etc.

+ Clock output (PCL) : ®, 524 kHz, 262 kHz {operating at 4.19 MHz)

From the
clock
generator
o
Output
ff2? ————=  Selector buffer
PCL/P22
fxf2 ————
Bit 2 of PMGB
Port 2 input/
CLOM3|CLOM2|cLOM1{CLOMO| CLOM gfjhw'm gmgmmbn
bit

2 Internal bus 2

Fig. 5-2 Clock Output Circuit Configuration
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BASIC INTERVAL TIMER

The basic interval timer has these functions:

Interval timer operation which generates a reference time interrupt

Watchdog timer application which detects a program runaway

Selects the wait time for releasing the standby mode and counts the wait time
Reads out the count value

From the
clock generator
Clear Clear
fof2f ————
soi2’ Set BT
Px Basic interval timer ' signal] interrupt  }——
{8-bit frequency divider circuit) request flag }Iector
interrupt
o2 ———sf request
BT IRQBT signal
fx4/22 —————
/}

*SET AT Q/

3 Wait release signal
for standby release

8TM3 | BTM2 | BTM1 | BTMO | BTM

Internal bus

55

Remarks: *: Instruction execution

Fig. 5-3 Basic Interval Timer Configuration

TIMER/EVENT COUNTER

pPD75108A contains two channels of timer/event counters.
These two channels are almost identical in terms of configuration and function except the count pulse (CP) that

can

be selected and the function to supply clocks to the serial interface.

The functions of the timer/event counter include:

Programmable interval timer operation

Output of square wave at an arbitrary frequency to PTOn pin

Event counter operation

Input of Tin pin signal as external interrupt input signal

Dividing Tln pin input by N to output to PTOn pin (frequency divider operation)
Supply of serial shift clock to serial interface circuit {channel 0 only)

Reading counting status
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5.6 SERIAL INTERFACE
The uPD75108A is equipped with clock 8-bit serial interface that operates in the following two modes:

¢ Operation stop mode
¢ Three-line serial I/0 mode
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5.7 PROGRAMMABLE THRESHOLD PORT {ANALOG INPUT PORT)

#PD75108A is equipped with a 4-bit analog input port (consisting of PTH00 to PTH03 pins) whose threshold
voltage is programmable. This programmable threshold port is configured as shown in Figure 5-6.

The threshold voltage (Ver) can be changed in 16 steps (Voo x 0.5/16 - Voo x 15.5/16), and analog signals can be
directly input.

When Vrer is set to Voo x 7.5/16, the programmable threshold port can also be used as a digital signal input port.

Input buffer e
PTHOD O +
t
. &
o
PTHO1 O— + 2
]
£
- 2_\ -
28
PTHO2 O— + E=
Eg >l
23
o5
R
PTHO3 O A N
Operates /
/stops
PTHO e
)
Voo g
|5
£
} PTHM7
l S
7R3 PTHMS6
RS
PTHMS
RS
! MPX Vrer PTHM4 8
]
! PTHM3
]
1
Jz'“ i— PTHM2
]’4 [ [—- PTHM1
PTHMO o~
PTHM

Fig. 5-6 Programmable Threshold Port Configuration
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5.8 BIT SEQUENTIAL BUFFER ... 16 BITS

The bit sequential buffer is a data memory specifically provided for bit manipulation. With this buffer, addresses

and bit specifications can be sequentially up-dated in bit manipulation operation. Therefore, this buffer is very
useful for processing long data in bit units.

Address bit FC3H FC2H FCIH FCOH
3 2 1 0 3 2 1 0 3 2 1 0 3 2 1 o
1 | L] T 1 T 1 i 1 L | L
Symbol BSB3 BSB2 BSB1 BSBO
1 1 1 1 1 1 1 t 1 1 1 q{
' H H t t t t t
L register L=F L=CL=8 L=8 L=7 L=4 L=3 L=0

— = DECSL

INCSL =——

Remarks: For the pmem.@L addressing, the specification bit is shifted according to the L register.
Fig. 5-7 Bit Sequential Buffer Format

59 POWER-ON FLAG (MASK OPTION)
The power-ON flag (PONF} is set to only when the power-ON reset circuit operates and power-ON reset signal
has been generated (see Fig. 8-1).

The PONF flag is mapped at bit 0 of memory space address FD1H, and can be manipulated by a bit manipulation
instruction. However, it cannot be set by the SET1 instruction.

6. INTERRUPT FUNCTIONS

The uPD75108A has 7 different interrupt sources and can perform multiplexed interrupt processing with priority
assigned. In addition to that, the uPD75108A is also provided with two types of edge detection testable inputs.
The interrupt control circuit of the yPD75108A has these functions:

¢ Hardware controlled vector interrupt function which can control whether or not to accept an interrupt by using
the interrupt enable flag (IExxx) and interrupt master enable flag (IME).

The interrupt start address can be arbitrarily set.

Multiplexed interrupt function that can specify priority by the interrupt priority selector register (IPS).
Interrupt request flag (IRQxxx) test function {an interrupt generation can be confirmed by means of software),
Standby mode release (Interrupts to be released can be selected by the interrupt enable flag).
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7. STANDBY FUNCTIONS

The uPD75108A has two different standby modes (STOP mode and HALT mode) to reduce the power

consumption of the microcomputer chip while waiting for program execution.

Table 7-1 Each Status in Standby Mode

STOP Mode

HALT Mode

Setting Instruction

STOP instruction

HALT instruction

Clock Oscillator
circuit

Clock oscillation stops

Only CPU clock ¢ is stopped

Basic Interval
Timer

Stops

Operates (sets IRQBT at reference
time intervals)

Serial interface
Operation

Status

Operates only when input of external
SCK or output of TOO is selected as
serial clock (where external TI0 is
input to timer/event counter 0)

Operates when serial clock other than
¢ is specified

Timer/Event
Counter

Operates only when Tln pin input
signal is specified as count clock

Operates ,

Clock output circuit

Stops

Outputs when clock other than CPU
clock ® is used

CPU

Stops

Stops

Release Signal

Interrupt request signal enabled by interrupt enable flag, or RESET input

B Lu42?525 0071166 194 EE
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8. RESET FUNCTION

The reset (RES) signal generator circuit is configured as shown in Figure 8-1,

RESET © % Internal reset signal

(RES)
Mask SWB ™
option
Power-ON
reset SWA Execution of bit 1
generator manipulation §
circuit Power-ON instruction® g
flag (PONF) 3
£
e

*: PONF cannot be set to 1 by SET1 instruction.
Fig. 8-1 Reset Signal Generator Circuit

The Power-ON reset generator circuit generates an internal reset signal whenthe supply voltagerises, This pulse
can be used inthree ways by specifying a mask option through SWA and SWB shown in Fig. 8-1. (Referto 11. MASK

OPTION SELECTION.)
The reset operations performed by the Power-On reset circuit and the RESET input signal are illustrated in Figs.

8-2 and 8-3, respectively.

b)
144

Supply voltage
v OgV {approx. 31.3 ms: 4.19 MHz)
Internal reset signal i 7
{RES)
HALT mode _L Operation mode

Internal reset operation

*: The wait time does not include the time required after the RES signal has been generated until the os-

cillation starts.

Fig. 8-2 Reset by Power-ON Reset Circuit
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Wait*
@13ms:419MH) |

b)Y

RESET input A

Operation mode

or standby mode HALT mode I Operation mode

Internal reset operation

*: The wait time does not include the time required after the RES signal has been generated until the os-
cillation starts.

Fig. 8-3 Reset by RESET Signal

The status of each internal hardware device after the reset operation has been performed is shown in Table 8-

1.
Table 8-1 Hardware Device Status After Reset (1/2)
Hardware RESET input during Power-ON Reset or .RESET
standby mode input during Operation
Lower 5 bits of program Lower 5 bits of program
memory address 0000H are{ memory address 0000H
Program Counter (PC) set to PCs2s,* and are set to PCi2s,*' and
contents of address 0001H | contents of address 0001H
are set to PCro. are set to PCro.
Carry Flag (CY) Retained Undefined
Skip Flags (SK0-SK2) 0 0
PSW Interrupt Status Flags (ISTO, IST1) 0 0
Bit 6 of program memory Bit 6 of program memory
address 0000H is set in address 0000H is set in
Bank Enable Flags {MBE, RBE) RBE, and bit 7 is set in RBE, and bit 7 is set in
MBE. MBE.
Stack Pointer (SP) Undefined Undefined
Data Memory (RAM) Retained*? Undefined
General-Purpose Registers (X,AH,L,D.E,B,C) Retained Undefined
Bank Selector Registers (MBS, RBS) 0,0 0,0
Basic interval timer Counter (BT) Undefined Undefined
Mode Register (BTM) 0 0
Counter (Tn) 0 0
Timer/Event Counter Modulo Register (TMODn) FFH FFH
(n=0,1) Mode Register (TMn) 0 0
TOEn, TOFn 0,0 0,0
Serial Interface Shift Register (S10) Retained Undefined
Mode Register (SIOM) 0 0

§ *1: PCu1s for uPD75104A
! 2: Data at data memory addresses 0F8H to 0FDH become undefined when the RESET signal has been input.
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Table 8-1 Hardware Device Status After Reset (2/2)

32

Hardware RESET input during Power-ON Reseat or .RESET
standby mode Input during Opaeration

Processor Clock Control Register 0 0
Clock Generator Circuit, | (PCC)
Clock Output Circuit Clock Output Mode Register ] ]

{CLOM)

Interrupt Request Flags Reset (0) Reset (0)

(IRQxxx)

Interrupt Enable Fiags {IExxx) 0 0
Interrupt Priority Selector Register {IPS) 0 (]

INTO, 1 Mode Registers 0,0 0.0

(im0, IM1)

Output Buffer Off Off
Digital Port Output Latch Cleared (0) Cleared (0)

/O Mode Registers 0 0

{(PMGA, PMGB, PMGC)

PTHO0-PTHO3 Input Latches Undefined Undefined
Analog Port Mode Register (PTHM) 0 0
Power-ON Fiag {PONF) Retained 1 or undefined®
Bit Sequential Buffer (8SB0-BSB3) 0 0

*: Power-ON reset: 1

RESET input during operation: undefined
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9. INSTRUCTION SET

(1) Operand representation and description
Describe one or more operands in the operand field of each instruction according to the operand
representation and description methods of the instruction (for details, refer to RA75X Assembler Package
User's Manual - Language (EEU-730)). With some instructions, only one operand should be selected from
several operands. The uppercase characters, +, and — are keywords and must be described as is.
Describe an appropriate numeric value or label as immediate data.
The symbols in the register and flag symbols can be described as labels in the places of mem, fmem,

pmem, and bit (for details, referto uPD751XX Series User’'s Manual (IEM-922)). However, fmem and pmem
restricts the label that can be described.

Representation Description
reg X,A B8CDEHL
reg1 X,B,C,D,E,H L
P XA, BC, DE, HL
rpl BC, DE, HL
rp2 BC, DE
rp' XA, BC, DE, HL, XA', BC', DE', HL'
rp*1 BC, DE, HL, XA', BC', DE', HL'
rpa HL, HL+, HL-, DE, DL
rpal DE, DL
nd 4-bit immediate data or labe!
n8 8-bit immediate data or label
mem 8-bit immediate data or label*
bit 2-bit immediate data or label
fmem FBOH to FBFH, FFOH to FFFH immediate data or label
pmeam FCOH to FFFH immediate data or iabel
addr uPD75104A | 0000H to OFFFH immediate data or label
p{PD75108A | 0000H to 1F7FH immediate data or label
caddr 12-bit immediate data or label
faddr 11-bit immediate data or label
taddr 20H to 7FH immediate data (where bit0 = 0) or label
PORTn PORTO - PORT9, PORT12 - PORT14
IExxx IEBT, IESIO, IETO, IET1, IEO - IE4
RBn RBO - RB3
MBn MB0, MB1, MB15

: Only even address can be described as mem for 8-bit data processing.
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{2) Legend of operation field

§xr‘=monm>

MBE
RBE :
PORTn :
IME

1Exxx
RBS
MBS
PCC

: Aregister; 4-bit accumulator

: B register; 4-bit accumulator

: Cregister; 4-bit accumulator

: D register; 4-bit accumulator

: E register; 4-bit accumulator

: H register; 4-bit accumulator

: L register; 4-bit accumulator

: Xregister; 4-bit accumulator .

: Register pair (XA); 8-bit accumulator
: Register pair (BC); 8-bit accumulator
: Register pair (DE); 8-bit accumulator
: Register pair (HL); 8-bit accumulator
: Expansion register pair (XA')

: Expansion register pair {BC')

: Expansion register pair (DE')

: Expansion register pair (HL")

: Program counter

: Stack pointer

: Carry flag; or bit accumulator

: Program status word

: Memory bank enable flag

: Register bank enable flag

Portn(n=0-9, 12 - 14}

: Interrupt mask enable flag

: Interrupt priority selection register
: Interrupt enable flag

: Register bank selection register

: Memory bank selection register

: Processor clock control register

: Delimiter of address and bit

{xx)
xxH

: Contents addressed by xx
: Hexadecimal data
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{3) Symbols in addressing area field
"1 MB = MBE - MBS
(MBS =0, 1, 15)
"2 MB=0
*3 MBE =0 :MB =0 (00H-7FH) Data memory
MB = 15 (80H-FFH) addressing
MBE = 1: MB = MBS (MBS =0, 1, 15)
*4 MB = 15, fmem = FBOH-FBFH,
FFOH-FFFH
*5 MB = 15, pmem = FCOH-FFFH
*6 HPD75104A | addr = 0000H-OFFFH
pPD75108A | addr = 0000H-1F7FH
*7 addr = (Current PC) - 15 to (Current PC) - 1
{Current PC) + 2 to {Current PC) + 16 Program memory
*8 pPD75104A | caddr = 0000H-OFFFH (PCi1 = 0) addressing
MPD75108A | caddr = 0000H-OFFFH (PCi2 = 0) or 1000H-1F7FH (PCiz = 1)
*9 faddr = 0000H-07FFH
*10 taddr = 0020H-007FH |

Remarks - MB indicates memory bank that can be accessed.

(4)

* In *2, MB = 0 regardless of MBE and MBS.
* In *4 and *5, MB = 15 regardless of MBE and MBS.
« *6to *10 indicate areas that can be addressed.

Machine cycle field
In this field, S indicates the number of machine cycles required when an instruction having a skip

function skips. The value of S varies as follows:

e When no instruction is skipped ........cecemieaneee . S=0
e When 1-byte or 2-byte instruction is skipped........ccoreimrcsnnicsrnerenscesscsneases $=1
e When 3-byte instruction (BR ! adder or CALL ! adder) is skipped ...........c.. §$=2

Note: The GET! instruction is skipped in one machine cycle.

One machine cycle equals to one cycle of the CPU clock ®, {= tcy), and can be changed in three steps

depending on the setting of the processor clock control register (PCC).
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Ma-
i?os:‘l;uc- ::re\;cs Operand | Bytes cg;ge Operation Adcx:a:as "o (S:fr?ditions
les
Transfer | MOV A, #n4 1 1 A&« nd String effect A
regl, #n4 2 2 reg! « n4
XA, #n8 2 2 XA « n8 String effect A
HL, #n8 2 2 HL « n8 String effect B
rp2, #n8 2 2 rp2 « n8
A, @HL 1 1 A « (HL) *1
A, @HL+ 1 2+S | A« (HL), then L « L+1 * L=0
A, @HL- 1 248 | A e (HL), then L « L-1 *1 L=FH
A, @rpal 1 1 A & (rpal) *2
XA, @HL 2 2 XA « (HL) *
@HL, A 1 1 (HL) « A *1
@HL, XA 2 2 (HL) « XA "
A, mem 2 2 A « (mem) *3
XA, mem 2 2 XA « (mem) *3
mem, A 2 2 {mem) « A *3
mem, XA 2 2 {mem) « XA *3
A, reg 2 2 A« reg
XA, rp' 2 2 XA «rp’
regl, A 2 2 regl e A
rp'1, XA 2 2 rp'1 « XA
XCH A, @HL 1 1 A & (HL) *1
A, @HL+ 1 2+8 | Ao (HL), then L « L+1 *1 L=0
A, @HL- 1 2+S | Ae(HL), then L « L-1 * L=FH
A, @rpal 1 1 A o (rpat) *2
XA, @HL 2 2 XA & (HL) b |
A, mem 2 2 | Ao (mem) *3
XA, mem 2 2 XA e (mem) *3
A, regl 1 1 A & regt
XA, rp' 2 2 XA o rp
Table MOVT | XA, @PCDE 1 3 « uPD75104A
Refer- XA « (PC11.0+DE)nom
ence + uPD75108A
XA « (PC120+DE)nom
XA, @PCXA 1 3 + uPD75104A
XA « (PCri.0+ XA)rom
* uPD75108A
XA « (PCiz.0+ XA)rom

36
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Ma- |
:?o'rt\;uc. m:}cs Operand Bytes Cg;ze Operation AddAr::: na g:i:ditions
les
Bit MOV1 | CY, fmem.bit 2 CY « (fmem.bit) *4
transfer CY, pmem.@L 2 CY « (pmemzr.2+Lsa.bit(L10}) *5
CY, @H+mem. CY « (H+memaabit) "1
bit
fmem.bit, CY 2 2 (fmem.bit) « CY 4
pmem.@L,CY | 2 {(pmemra+La2.bit(l1o)) « CY *5
@H+mem.bit, 2 (H+memsa.bit) « CY *1
cY
Arith- ADDS | A, #nd 1 148 | A« A+nd carry
metic XA, #n8 2 248 | XA « XA+n8 carry
opera- A, @HL 1 1+8 | A « A+(HL) " carry
tion XA, rp’ 2 2+S | XA « XA+rp’ carry
p’1, XA 2 2+S | rip"1 « ip"1+XA carry
ADDC | A, @HL 1 1 A, CY « A+(HL+CY *1
XA, rp’ 2 2 XA, CY « XA+rp'+CY
p'1, XA 2 2 rp’l, CY « rp'1+XA+CY
sSUBS | A, @HL 1 1+8 | A« A-(HL) *1 borrow
XA, rp’ 2 2+S | XA « XA-rp’ borrow
rp’l, XA 2 2+S | rp'l «~rp'1-XA borrow
SUBC | A, @HL 1 1 A, CY « A-(HL)-CY "
XA, rp’ 2 2 XA, CY « XA-rp'-CY
rp’1, XA 2 2 p'1,CY « rp'1-XA-CY
AND A, #n4 2 2 A«AAnd
A, @HL 1 1 A« A A (HL) *1
XA, rp’ 2 2 XA « XA A rp’
rp'1, XA 2 2 1 «rp’t A XA
OR A, #n4 2 2 A—~AVnd
A, @HL 1 1 A« AV (HL) *1
XA, rp’ 2 2 XA « XAV rp’
p'1, XA 2 2 rp’1 «—rp'1 V XA
XOR A, #n4 2 2 A—Awvnd
A, @HL 1 1 Ae AV (HL "
XA, rp’ 2 2 XA « XA~ rp’
rp’1, XA 2 2 'l «rp’1 ¥ XA
Accumulator |RORC | A 1 1 CY « Ao, Ax e~ CY, An1 ¢ An
Manipulation| NOT | A 2 2 [AcA
Incre- INCS reg 1 1+8 | reg « reg+1 reg =0
ment/ rpl 1 1+8 | rp1 « rpl1+1 rp1 = 00H
decre- @HL 2 2+S | (HL) « (HL}+1 *1 (HL) =0
ment mem 2 2+S | (mem) « (mem)+1 *3 (mem)=0
DECS reg 1 1+S | reg « reg-1 reg = FH
rp’ 2 2+S | rp’ e« r1p'-1 rp’ = FFH
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Ma-
e | Moo | Oporand [aes| e Oporaion | Addressng | Sk,
les
Com- SKE reg, #nd4 2 2+S | Skipifreg =n4 reg = n4
pare @HL, #n4 2 248 | Skip if (HL) = n4 b (HL) = n4
A, @HL 1 1+8 | Skipif A = (HL} " A = (HL)
XA, @HL 2 2+8 | Skip if XA = (HL) *1 XA = (HL)
A, reg 2 2+S | Skipif A=reg A = reg
XA, rp’ 2 2+S | Skip if XA = rp’ XA = rp’
Carry SET1 cYy 1 1 CY 1
flag CLR1 cYy 1 1 CY«0
Manipu- | SKT cy 1 1+8 | SkipifCY =1 Cy=1
lation |NOT1 | €Y 1 1 | CYecCY
Memory/| SET1 mem.bit 2 2 {mem.bit) « 1 *3
Bit fmem.bit 2 2 {fmem.bit) « 1 *4
Manipu- pmem.@L 2 2 {pmemz.z + Ly 2.bit(L1.0)) « 1 *s
lation @H+mem.bit 2 2 {H + memaa.bit) « 1 *1
CLR1 mem.bit 2 2 (mem.bit) « O *3
fmem.bit 2 2 {fmem.bit) « 0 *4
pmem.@L 2 2 {pmemy.2 + Lsa.bit{L1.0)} « O 3
@H+mem.bit 2 2 (H+mems..bit) « 0 *
SKT mem.bit 2 2+8 | Skip if {mem.bit) = 1 *3 (mem.bit) = 1
fmem.bit 2 2+S | Skip if {fmem.bit) = 1 *4 (fmem.bit) = 1
pmem.@L 2 2+S | Skip if (pmem7.2+La2.bit (L1o)) = 1 *5 (pmem.@L) = 1
@H+mem,bit 2 2+S | Skip if (H + mema.o.bit) = 1 "t ({@H+mem.bit) =1
SKF mem.bit 2 2+8 | Skip if imem.bit} = 0 *3 (mem.bit} = 0
fmem.bit 2 2+S | Skip if (fmem.bit) = 0 *4 {fmem.bit) = 0
pmem.@L 2 2+S | Skip if (pmemy.2 +L32.bit (L1o)) =0 *5 {pmem.@L) = 0
@H+mem.bit 2 2+S | Skip if (H + memsa.bit) =0 * {@H+mem.bit} = 0
SKTCLR| fmem.bit 2 2+S | Skip if (fmem.bit) = 1 and clear *4 (fmem.bit) = 1
pmem.@L 2 2+8 | Skip if (pmem?.2+Laa.bit *5 {pmem.@L) = 1
(L1-0)) = 1 and clear
@H+mem.bit 2 2+8 | Skip if (Hemems.o.bit) = 1 and clear *q ({@H+mem.bit) = 1
AND1 | CY, fmem.bit 2 2 CY « CY A (fmem.bit) *4
CY, pmem.@L 2 2 CY « CY A (pmem-2+Ls-2.bit(Lyc)) *5
CY, @H+mem.bit| 2 2 CY « CY A (H+mema-o.bit) *1
OR1 CY, fmem.bit 2 2 CY « CY V (fmem.bit) *4
CY, pmem.@L | 2 2 CY « CY V (pmemn.2+Ls2.bit {L1}) *5
CY, @H+mem.bit| 2 2 CY « CY V (H+mema-0.bit) *1
XOR1 | CY, fmem.bit 2 2 CY « CY ¥ (fmem.bit) *4
CY,pmem.@L | 2 2 CY « CY ¥ (pmemy.2+La2.bit (L)) *5
CY, @H+mem.bit] 2 2 CY « CY ¥ (H+memas.a.bit) "1

38
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NEC uPD75104A, 75108A

Ma-
Instruc- | Mne- chine
tions monics Operand Bytes Cyc-

Addressing Skip

Operation Ares Conditions

Branch |BR addr - — » uPD75104A © "6
PCiv.0 « addr

The most suitable instructionw
is selectable from among
BRCB ! caddr, and BR $ addr
depending on the assembler. )
« uPD75108A

PCi2.0 « addr

The most suitable instruction \

is selectable from among BR

! addr, BRCB ! caddr, and BR
$ addr depending on the
assembler. J

! addr 3 3 * uPD75108A *6
PC12.0 « addr

$ addr 1 2 » uPD75104A *7
PCw-0 « addr
« uPD75108A
PCiz.0 « addr
BRCB | !caddr 2 2 + uPD75104A *8
PCi1.0 « caddrito

« uPD75108A
PC12.0 « PCr2 + caddrno

BR PCDE 2 3 » uPD75104A
PCio « PCis + DE

+ uPD75108A
PCiz0 « PCi2s + DE

PCXA 2 3 » uPD75104A
PCito « PCiis + XA

+ uPD75108A

PCi2.0 « PCizs + XA
Subrou- | CALL ! addr 3 3 » uPD75104A *6
tine/ (SP-4){SP-1}(SP-2} « PCi10
Stack (SP-3) « MBE, RBE, 0, 0
Control PC11.0 « addr, SP « SP-4

+ uPD75108A
(SP-4){SP-1}{SP-2) « PCir0
{SP-3) « MBE, RBE, 0, PC12
PCiz2.0 « addr, SP « SP-4
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1PD75104A, 75108A

Instruc- | Mne-

tions monics Operand

Bytes

chine

Ma-

Cye-
les

Operation

Addressing
Area

Skip
Conditions

Subrou- | CALLF | ! faddr
tine/
Stack
Control
(Cont'd)

« uPD75104A
(SP-4){SP-1}{SP-2) « PC1.0
{SP-3) ~ MBE, RBE, 0,0
PC1.0 «0, faddr, SP « SP4

« uPD75108A
{SP-4)(SP-1{SP-2) « PCi.0
{SP-3) « MBE, RBE, 0, PC12
PCr2.0 - 00, faddr, SP « SP-4

*9

RET

« uPD75104A

MBE, RBE, x, x « (SP+1)
PC11-0 &« (SPHSP+3)(SP+2)
SP « SP+4

« uPD75108A

MBE, RBE, x, PC12 « (SP+1)
PC11.0 « (SP)}SP+3HSP+2)
SP « SP+4

RETS

348

* uPD75104A

MBE, RBE, x, x « (SP+1)

PCii0 «— (SPNSP+3)SP+2)

SP « SP+4, then skip unconditionally

+ uPD75108A
MBE, RBE, x, PC12 « (SP+1)
PC11.0 « (SP)(SP+3}(SP+2)

SP « SP+4, then skip unconditionally

Unconditioned

RETI

« uPD75104A
MBE, RBE, x, x « (SP+1)
PC1r.0 « (SP)(SP+3)}(SP+2)
PSW ¢ (SP+4)(SP+5), SP « SP+6

+ uPD75108A
MBE, RBE, x, PC12 «— (SP+1)
PCi1.0 « (SP)SP4+3)(SP+2)
PSW « (SP+4)}{SP45}, SP « SP+6

PUSH | rp

(SP-1)(SP-2)} « rp, SP « SP-2

BS

(SP-1) « MBS, (SP-2) « RBS,
SP « SP-2

POP rp

P « {SP+1}{SP}, SP « SP+2

BS

MBS « (SP+1), RBS « (SP),
SP « SP+2

40
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NEC

uPD75104A, 75108A

Instruc-
tions

Mne-
monics

Operand

Ma-
chine

Bytes Cye-

Operation

Addressing
Area

Skip
Conditions

Inter-
rupt

Control

El

IME (IPS.3) « 1

IExxx

IExxx 1

DI

IME {IPS.3) « O

1Exxx

IExxx e 0

o

IN®

A, PORTn

A « PORT» n =08,12:90)

XA, PORTn

XA &« PORTn1,PORTn inea,8,8,12

ouT*

PORTn, A

PORTn « A n=29,12.14

PORTn, XA

PORTn+1, PORTn «— XA -4q,0.8,121

CPU

Control

HALT

Set HALT Mode (PCC.2 « 1)

STOP

Set STOP Mode (PCC.3 « 1)

NOP

No Operation

Special

SEL

RBn

RBS « n (n = 0-3)

MBn

MBS «ni(n=0,1, 15)

GETI

taddr

a2 I s INvIg eI IO I NN
WiIn|p=IniNnIN|NN NI IO N

« uPD75104A
* Where TBR instruction,
PCit.0 « (taddr)se+(taddr+1)

* Where TCALL instruction,
{SP-4{SP-1}{SP-2) « PCu10
{SP-3) « MBE, RBE, 0, 0
PCi1.0 « (taddr)s.o+{taddr+1)
SP « SP4

« Except for TBR and TCALL
instructions,
Instruction execution of
{taddr){taddr+1)

- uPD75108A
» Where TBR instruction,
PCiz0 « (taddr)s.c+(taddr+1)

* Where TCALL instruction,
{SP-4}(SP-1){SP-2) « PCn10
(SP-3) « MBE, RBE, 0, PC12
PCi2.6 « (taddr)eo+{taddr+1)
SP « SP-4

» Except for TBR and TCALL
instructions,
Instruction execution of

(taddr){taddr+1)

*10

Depends on
referenced
instruction

..............................

Depends on
referenced
instruction

*: When executing the IN/OUT instruction, MBE = 0, or MBE = 1, and MBS = 15.

Remarks: TBR and TCALL instructions are assembler instructions for GETI instruction table definition.

B Lu27525 0071198 90 WA

1



NEC 1PD75104A, 75108A

10. APPLICATION EXAMPLES

10.1  VCR CAMERA

uPD75108A
High- N| Key matrix
current linciuding
Operati output _____‘/ message
ration input
mode LED System control/ npuy
indicator editing
tunction <————,
INT Reel pulse
Servo Battery sensor ) ~r
system 1 _l_
control -
circuit Comparator l
input
Motor Sensor circuit Power-
plunger <: <: Exposure sensor down
driver Tape start/end detector
circuit, sensor
etc. : ), ]
INT
On-screen
display
controller

vuv

Audio video system
control circuit
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NEC

uPD75104A, 75108A

11. MASK OPTION SELECTION

HPD75108A has the following mask options. Options to be built in can be selected.

{1} Pin

Pin

Mask Option

P10 - P13

P40 - P43

PS50 - P53

P60 - P63

P70 - P73

P80 - P83

P90 - P93

P120 - P123

P130 - P133

P140 - P143

Pull-down resistor can be built in bitwise.

(2} Power-ON reset generation circuit, power-ON flag (PONF)
One from the following three ways can be selected.

Mask Option Specification

Power-On Reset

Power-On Flag

Switching Selection
(Refer to Fig. 8-1.)

Internal Reset Signal

Generator Circuit {PONF) SWA SWB (RES)
Provided Provided ON ON Generates automatically
Not provided Provided ON OFF Not generate autoamtically
Not provided Not provided OFF OFF —
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NEC 1PD75104A, 75108A

12. ELECTRICAL SPECIFICATIONS

ABSOLUTE MAXIMUM RATINGS (T, = 25°C)

Parameter Symbol Conditionsg Ratings Unit
Supply Voltage Voo 0.3t0+7.0 \%
Vi Other than ports 12 to 14 -0.3 to Voo+0.3 v
Input Voltage V! Ports 12 to 14 w/gull-up -0.3 to Voo+0.3 )
resistor
Open drain 0.31t0 +13 v
Output Voltage Vo : -0.3 to Voo+0.3 v
High-Level Output - [ lox {1 pin -18 mA
Current Al pins 30 mA
Low-Level Output oL *2 1 pin Peak 30 mA
Current rms 16 mA
Total of ports 0, 2to 4, 12 to 14| Peak 100 mA
rms 60 mA
Total of ports 5 to 9 Peak 100 mA
rms 60 mA
Operating Temperature Tom -40 to +85 °C
Storage Temperature Tug <66 to +160 °C

*1: The power supply im:edance (pull-up resistor) must be 50 k2 or higher when a voltage higher than
10 V is applied to ports 12 to 14,
2: rms = Peak value x VDuty

% Note: Even if one of the parametrs exceed its absolute maximum rating even momentarily, the quality of
the product may be degraded. The absolute maximum rating therefore specifies the upper or lower
limit of the value at which the product can be used without physical damages. Be sure not to exceed
or fall below this value when using the product.
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NEC 1PD75104A, 75108A

OSCILLATOR CIRCUIT CHARACTERISTICS
{Ta = -40 to +85°C, Voo = 2.7 t0 6.0 V)

R
ecommended Item Conditions MIN. | TYP. | MAX. | Unit

Ceramic Oscillation Voo = Oscillation *
frequency(fxx)*! voltage range 20 5077 MHz

Oscillation stabiliza- | After Voo come to

! u v tion time*? MIN. of oscillation
o 'c2 voltage range

Crystal Oscillation 20 4.19 50" MHz

frequency (fxx)*?
Oscillation stabiliza- | Voo = 4.6 t0 6.0 V 10 ms
H 8] ; tion time*?
c: 1C2

H—T 30 ms

Oscillator

External Clock X1 input frequency 20 50% MHz
{fxy*? : ’
X1 X2 X1 input high-,
low-level widths
(txn, txu) 100 250 ns
D74HCUO4

*1: The oscillation frequency and X1 input frequency are indicated only to express the characteristics of
the oscillator circuit. For instruction execution time, refer to AC Characteristics.

2: Time required for oscillation to stabilize after Voo has come to MIN. of oscillation voltage range or the
STOP mode has been released.

3: When the oscillation frequency is 4.19 MHz < f« < 5.0 MHz, do not select PCC = 0011 as the instruction

execution time: otherwise, one machine cycle is set to less than 0.95 ps, falling short of the rated
minimum value of 0.95 us.

Note: When using the oscillation circuit of the system clock, wire the portion enclosed in dotted line
in the figures as follows to avoid adverse influences on the wiring capacity:

« Keep the wiring length as short as possible.

* Do not cross the wiring over the other signal lines. Also, do not route the wiring in the vicinity
of lines through which a high alternating current flows.

* Always keep the ground point of the capacitor of the osccillator circuit at the same potential
as Vss. Do not connect the ground pattern through which a high current flows.

* Do not extract signals from the oscillation circuit.
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NEC uPD75104A, 75108A
RECOMMENDED OSCILLATOR CIRCUITS CONSTANTS
RECOMMENDED CERAMIC OSCILLATORS
External Oscillation
Manufacturer Product Name Capacitance (pF) Voltage Range (V)
c1 C2 MIN. MAX.
CSA 2.00MG 30 30 2.7 6.0
Murata Mfg. CSA 4.19MG 30 30 3.0 6.0
Co., ltd. CSA 4.19MGU 30 30 2.7 6.0
CST 4.19T Provided Provided 3.0 6.0
KBR-2.0MS 100 100 3.0 6.0
Kyoto Ceramic KBR-4.0MS 33 33 3.0 6.0
Co., Ltd. KBR-4,19MS 33 33 3.0 6.0
KBR-4.9152M 33 33 30 6.0
RECOMMENDED CRYSTAL OSCILLATOR
External Oscillation
Manufacturer Product Name Capacitance (pF) Voltage Range (V)
C1 Cc2 MIN. MAX.
Kinseki HC-4%/J 22 22 2.7 6.0

Note: Use a crystal oscillator with an equivalent series resistance of 80 or less.
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NEC pPD75104A, 75108A

DC CHARACTERISTICS (Ts = -40 to +85°C, Voo = 2.7 t0 6.0 V)

item Symbol Conditions MIN. TYP. MAX. | Unit
Vi Other than below 0.7Voo Voo v
High-Level Vi Ports 0, 1, T10, 1, RESET 0.8 Voo Voo v
Input Volt Pull- i 0.7 Vi Vi
np oltage Vis Ports 12 to 14 ull-up resistor bo o \'}
Open drain 0.7 Voo 12 \
Vine X1, X2 Voo-0.5 Voo "
Vin Other than below 0 0.3 Voo \
Low-Level input Voltage Vi Ports 0, 1, TIO, 1, RESET 0 0.2 Voo \"
Vs X1, X2 0 0.4 v
Voo = 4510 6.0 V,low = -1 mA Voo-1.0 v
High-Level Output Volitage!| Vow
low = -100 pA Voo-0.5 v
Voo = Ports 0,2t0 9, lo. = 15 mA 0.35 20 v
451060V Ports 12 to 14, lo. = 10 mA 0.35 20 v
Low-Level Output Voltage | Vo
Voo =45t06.0V, lo. = 1.6 mA 04 v
low = 400 A 0.5 \
I Other than belo 3
High-Level input Leakage o Vin = Voo hod A
Current lumz X1,X2 . 20 HA
lums Vin=12V Ports 12 to 14 {(open drain) 20 HA
Low-Level Input Iy Other than X1, X2 -3 HA
Vin=0V
Leakage Current luz X1, X2 -20 HA
High-Level Qutput loms Vour = Voo Other than below 3 HA
Leakage Current luomz Vour= 12V Ports 12 to 14 (open drain) 20 HA
Low-Level Output hou Vour=0V -3 PA
Leakage Current
Voo = 5 V10% 15 40 70 kQ
Internal Pull-Up Resistor Ru Ports 1, 4 to 9,
and 12to 14 10 80 kQ
| 4.19MHz Voo = 5 V£10%*? 3 9 mA
D01
crystal Voo = 3 V110%™ 0.55 15 mA
Supply Current® | oscillator HALT Voo = 5 V+10% 600 1800 HA
DD2
C1=C2=22pF| mode Voo = 3 V£10% 200 600 HA
loos STOP mode, Voo = 3 V110% 0.1 10 HA

*1: Thecurrent flowing into the internal pull-up resistor, power-ON reset circuit {mask option), and comparator
circuit is not included.
2: When the high-speed mode is set by setting the processor clock control register (PCC) to 0011.
3: When the low-speed mode is set by setting the PCC to 0000.
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NEC pPD75104A, 75108A

CAPACITANCE (T. = 25°C, Voo = 0 V)

Parameter Symbol Conditions MIN. | TYP. | MAX, | Unit
Input Capacitance Cin f=1MHz 15 pF
Output Capacitance Cour Pins other than those measured are at 0 V 15 pF
Input/Output Co 15 pF
Capacitance

COMPARATOR CHARACTERISTICS (Ts = -40 to +85°C, Voo = 4.5 to 6.0 V)

Parameter Symbol Conditions MIN. | TYP. | MAX.| Unit
Comparison Accuracy Vacowe 100 mV
Threshold Voitage Vi 0 Voo v
PTH input voitage Ve 0 Voo v
Comparator circuit PTHM?7 is set to "1~ 1 mA
current dissipation

POWER-ON RESET CIRCUIT CHARACTERISTICS (MASK OPTION) (T. = -40 to +85°C)

Paramaeter Symbol . Conditions MIN. | TYP. | MAX. | Unit
Power-On Reset
High-Level Voon 45 6.0 v
Operating Voltage
Power-On Reset
Low-Level Voo 0 0.2 Vv
Operating Voltage
Supply Voltage tr 10 " us
Rise Time
Supply Voltage ton 1 ]
Off Time
Power-On Reset Circuit loorn Voo = 5 V+10% 10 100 HA
Current Dissipation*? Voo =25V 2 20 HA

*1: 2"/fxx {31.3 ms at fxx = 4.19 MHz)
2: Current flowing when power-ON reset circuit or power-ON Flag is incorporeated.

LVDDH

C Voou

Tott tr

Note: Apply power gradually and smoothly.
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pPD75104A, 75108A
AC CHARACTERISTICS (Ts = -40 to +85°C, Voo = 2.7 to 6.0 V)
Parameter Symbol Conditions MIN. | TYP. | MAX.| Unit
CPU Clock Cycle Time* Voo=45t06.0V 0.96 32 us
{Minimum Instruction ter
Execution Time = 1 38 32 us
Machine Cycle)
Voo=45t0 6.0V [} 1 MH
Ti0, TI1 Input Frequency| fn bo=45106.0 z
0 276 | kHz
Ti0, T Input High-/ trw, | Voo=45t0 6.0V 0.48 us
Low-Level Width tru 18 us
Voo =4.5t0 6.0 V Input 0.8 us
SCK Cycle Time txey Output 0.95 L
Input 3.2 He
Output 3.8 us
Voo =45t0 60V Input 0.4 jus
SCK High-/Low-Level oy, Output  |txev/2-50 ns
Width te Input 1.6 us
Output | txv/2-150 ns
Si Setup Time s 100 ns
(vs. SCKT)
Sl Hold Time s 400 ns
(vs. SCKT)
§CK 1 — SO Output teso Voo=45t0 8.0V 300 ns
delay Time 1000 ns
INTO to INT4 TiNTH,
5
High-Low-Level Width tiNTL
RESET Low-Level Width tasy s
*: The cycle time of the CPU ciock (®) is tev vs. Voo
determined by the input frequency of 40
the ceramic or crystal oscillator circuit 32
and the set value of the processor clock . L L LL L ~ A =
control register. 7
The tcv vs. Voo characteristics are as 2
shown on the right. Operation
4 guaranteed
range
— 3
8
&
2 \
0.5
0 1 2 3 4 5 6
Voo M1

| | .
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NEC . uPD75104A, 75108A

AC TIMING MEASURING POINTS (excluding Ports 0, 1, TI0, TI1, X1, X2, and RESET)

0.7 Voo > Mea;uring 0.7 Voo
0.3 Voo points 0.3 Voo

CLOCK TIMING
1x |
ba | L b ]
X1 input \ Voo -0.5
N 0.4
TIINPUT TIMING
1/fn |
tne | | trt
TIO, T \ 0.8 Voo
‘ 02 VDD
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NEC uPD75104A, 75108A

SERIAL TRANSFER TIMING

teey I
e | e |
£ 08V
5K \ *
K 0.2 Voo
1Sk ——~vpe= ks
0.8 Voo
St Input data
: 0.2 Voo
—={ ixso

SO Output data X

INTERRUPT INPUT TIMING

INTO to INT4

RESET INPUT TIMING

RESET

0.2 Voo
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uPD75104A, 751084

LOW-VOLTAGE DATA RETENTION CHARACTERISTICS OF DATA MEMORY IN STOP MODE

{Ta = 40 to +85°C)

Parameter Symbol Conditions MIN. | TYP. | MAX. | Unit
Data Retention Supply Vooon 20 6.0 v
Voltage
Data Retention Supply looon Vooon = 2.0 V
Current* 0.1 10 HA
Release Signal Set Time | tsaes 0 s
Ogscillation Stabilization | twar Relessed by RESET 26 ms
Wait Time*? Released by interrupt request 3 ms

*1: The current flowing through internal pull-up resistor, power-ON reset circuit (mask option), and
comparator circuit is not included

2: The oscillation stabilization wait time is the time during which the CPU is stopped to prevent unstable
operation when oscillation is started,

3: Depends on the setting of the basic interval timer mode register (BTM) as follows:

BTM3 | BTM2 | BTM1 | BTMO | Wait time ( ); fxx = 4.19 MHz
- 0 0 0 22/fxx (approx. 250 ms)
- 0 1 1 2'7fixx (approx. 31.3 ms)
- 1 0 1 2'%fxx (approx. 7.82 ms)
- 1 1 1 2%fux (approx. 1.95 ms)

DATA RETENTION TIMING

{releasing STOP mode by RESET)

STOP mode

Internal reset operation

]
! HALT' mode

ks -3

Voo

STOP instruction
execution

Vooor

le———  Data retention mode

PUSE—

Operation
mode

jo——1SREL —{o

RESET

52
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LPD75104A, 75108A

DATA RETENTION TIMING (standby release signal: releasing STOP mode by interrupt)

e =4

bt

b

Voo

STOP mode

Data retention mode

Vboor

STOP instruction execution

Standby release signal
(interrupt request)

HAL‘I'l mode
- Operation
mode
———di
jo——1{SREL —
/l
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NEC (PD75104A, 75108A

13. CHARACTERISTIC DATA (REFERENCE VALUE)

loo vs. Vop Characteristics {crystal oscillation)

{Ta = 25°C)
) T 11
5000 -t
High-speed mode [0011]
p— — Medium-speed mode [0010]
e Low-speed mode {0000)
1~
1000 Z e
— HALT mode [0100
500 lrl -~
7 —
"~
'/
- 7
3 400
¥}
g 50
[
=
[+]
r-d
2 . L1 STOP mode {1000)]
a 10 When power-ON
reset circuit and
5 - power-ON flag are
. incorporated.
Figure in | ] indicates
set values of PCC.
L X2 ICrystal
1 oscillation
4.194304 MHz
05 TRpFEpF
”r
A T T
o 1 2 3 4 5 6

Supply voltage Voo [V)

lop vs. fxx Characteristics {crystal oscillation)
Voo = 5.0V, Te = 25°C)

30 Figure in | ]indicates
CC.
.} High-speed mode (0011}
2.5F ,o‘ ’
g
E 20 // - Medium-speed mode (0010}
8 L] ]
€ //
2 -
3 15¢ Low-speed mode [0000] __
_——
E ———"—__
g
[72)
1.0
HALT mode [0100]
0.5F s
00 1 2 3 4 5
fxx [MHMz]
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LPD75104A, 75108A

Supply current bo [#A]

Supply current oo [mMA]

500

100

50

10

3.0

25

2.0

1.0

05

Ioo vs. Voo Characteristics (ceramic oscillation)

{Ta= 25C)

] i 1 J

H : 1 i

High-speed mode [0011]

i Medium-speed mode (0010]
] ;/ Low-speed mode [0000]
LT~
e HAI.T n'llodel [01 Lol
A ~ P il
.

|4 STOP mode [1000)

reset circuit and

power-ON flag ar

(When power-ON )
]

incorporated.

sat values of PCC.

T00F F30pF

I I

Figure in [ ] indicates

X1 X2 Jceramic
oscillation
4.19 MHz

l

1 2 3 4 5
Supply voltage Voo [V]

<]

loo vs. fxx Characteristics (ceramic oscillation)
Voo = 5.0V, Te = 25°C)

Figure in [ ] indicates
et values of PCC. — High-speed mode (0011
L d

’I

T Cs T Cz ///

Medium-speed mode {0010}
v L~
~
| et Low-speed mode {0000}
L et HALT mode [0100]
1 2 3 4 5

fax [MHz]
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£PD75104A, 75108A

kAl

Supply cu.-

Tin input frequency fn [kHz)

Ioo vs. fx Characteristics (external clock)
Voo =5.0V, Ta = 25°C)

o I T1
’ Figures in [ ] indicates
set values of PCC.
X1 X2
25}
#PD74HCUO4 .{High-speed mode [0011)
" [
20
//
Z Medium-speed mode [0010}
1.5F P
"/
1.0 Low-speed mode (0000]
) o
HALT mode [0100j
, L[|
0 1 2 3 4 5
fx (MHz]
fn vs. Voo Characteristics
1000 Z
w4
yd
500
yd
v
¢
Operation guaranteed
range
100
50
v " 15
0 1 2 3 4 5 6 7
Voo M
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uPD75104A, 75108A

Low-level output current of port 0 and 210 9 low [mA)]

Low-level output current of ports 12 to 14 lo. [mA]

Vouvs. loL{Ports 0 and 2 to 9) Characteristics

Voo =6V Voo =5V

30 v
/ / Voo =4V
/ Voo =3V
20 / 7
A//
10 /
o]
1 2 3 4
Voo V]
Vou vs. low (Ports 12 to 14) Characteristics
30 Voo =6V Voo =5V
/ /,VDD ='4
///
20 / /’
/ /“ Voo =3V
10 ////
0O 1 2 3 4
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Vo vs. lon (Ports 0 and 2 to 9) Characteristics
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14. PACKAGE DRAWINGS

64 PIN PLASTIC QFP (014)

NOTE

A
e Sop
| s— -  mm cam | .
—x] o ] detail of lead end
| o s =
| neem em X3
] = - | -
| s—— - |
—r T | ©
| m— — = |
e — )
= O == o
| s o= = oo s |
—rx] » o |
64 17—
1 16
S
‘ :
/“ ---------------- =:§
L
P6AGC-80-ABB-3
ITEM MILLIMETERS INCHES
Each lead centerline is located within 0.15
mm (0.006 inch) of its true position (T.P.) at A 17.620.4 0.693+0.016
maximum material condition. B 14.0+0.2 0‘551333833
C 14.0£0.2 0.551:5:3%3
D 17.620.4 0.693+0.016
F 1.0 0.039
G 1.0 0.039
H 0.35%0.10 0.014%3:834
] 0.15 0.006
J 0.8(T.P.} 0.031 (T.P)
K 1.8%0.2 0.071x0.008
L 0.8:0.2 0.031:35%
M 0.15308 0.006*33%
N 0.10 0.004
P 2.55 0.100
Q 0.120.1 0.004+0.004
S 2.85 MAX. 0.112 MAX.
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15. RECOMMENDED SOLDERING CONDITIONS

It is recommended that uPD75104A, 75106A, and 75108A be soldered under the following conditions.

For details on the recommended soldering conditions, refer to Information Document "Semiconductor Devices
Mounting Manual® (IEI-618).

For other soldering methods and conditions, please consult NEC.

Table 15-1 Soldering Conditions of Surface Mount Type

(1) uPD75108AGC - xxx - AB8: 64-pin plastic QFP {J 14 mm)

Symbol for Recommended

Soldering Method Soldering Conditi
oldering 0 oldering Conditions Condition
Infrared Reflow Package peak temperature: 230°C, time: 30 seconds max. IR30-00-1
{210°C min.}, number of times: 1
VPS Package peak temperature: 215°C, time: 40 seconds max. VP16-00-1
(200°C min.), number of times: 1 .
Wave Soldering Soldering bath temperature: 260°C max., time: 10 seconds WS60-00-1

max., number of times: 1,
pre-heating temperature: 120°C max. (package surface
temperature)

Pin Partial Heating Pin temperature: 300°C max., —_
time: 3 seconds manx. {per side)

{2) uPD75104AGC - xxx - AB8: 64-pin plastic QFP ([J 14 mm)

Symbol for Recommended

Soldering Method Soldering Conditions .
Condition

Infrared Reflow Package peak temperature: 230°C, time: 30 seconds max._ IR30-162-1
{210°C min.), number of times: 1, number of days: 2 days’,

(afterwards, 16 hours of prebaking at 125°C is required.)

VPS Package peak temperature: 215°C, time: 40 seconds max. VP15-162-1
(200°C min.}, number of times: 1, number of days: 2 days’,

{afterwards, 16 hours of prebaking at 125°C is required.)

Wave Soldering Soldering bath temperature: 260°C max., time: 10 seconds WS60-162-1
max., number of times: 1, pre-heating temperature: 120°C

max. {package surface temperature), number of days:
2 days', (afterwards, 16 hours of prebaking at 125°C is
required.)

Pin Partial Heating Pin temperature: 300°C max., -
time: 3 seconds max. (per side)

*: This means the number of days after unpacking the dry pack. Storage conditions are 25°C and 65% RH max.

Caution: Do not use two or more soldering methods in combination (except the pin partial heating method).

Notice
A model that can be soldered under the more stringent conditions {infrared reflow peak temperature:
235°C, number of times: 2, and an extended number of days) is also available.

For details, consult NEC.
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APPENDIX B. DEVELOPMENT TOOLS

The following development support tools are readily available to support development of systems using
HPD75108A:;

Hardware | |E-75000-R*" In-circuit emulator for 75X series
{E-75001-R
|E-75000-R-EM*? Emulation board for IE-75000-R and IE-75001-R
EP-75108AGC-R Emulation prove for uPD75104AGC and 75108AGC. It is provided with a 64-

EV-9200GC-64| Pin conversion socket, EV-9200GC-64
Software | IE Control Program | Host machine
RA75X Relocatable PC-9800 series (MS-DOS™ Ver.3.20 to Ver.5.00A*3)

Assembler 1BM PC/AT™ (PC DOS™ Ver.3.1)

*1: Maintenance product
2: Not provided with IE-75001-R.
3: Ver.5.00/5.00A has a task swap function, but this function cannot be used with this function.

Remarks: For development tools from other companies, refer to 75X Series Selection Guide {IF-151).
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