«PD6130

MSK REMOTE CONTROL SENDER/RECEIVER IC

CMOS IC

The uPD6130 is a remote control IC that implements sending and receiving the Minimum Shift Keying {MSK] signal.

The uPD6130 is composed of 1 K steps of ROM (10 bits/step), 32 words of RAM (5 bits/word), 4-bit paraliel processing
ALU, MSK signal generator circuit, receiver circuit, key 1/O port, sender output port, receiver and input port. Functions can
be further developed by programming.

FEATURES

MSK signaling two-way remote control IC

19 instructions

Instruction cycle: 17.4 us/460.8 kHz {ceramic oscillation)
Program memory (ROM) capacity: 1024 x 10 bits

Data memory (RAM) capacity: 32 x 5 bits

MSK signal generator circuit and receiver circuit incorporated
1/0: 16 ports

Serial input pin: 1

Sending data output format (MSK signaling)

9-fevel D/A output

SCF circuit incorporated {low pass filter)

Stand-by operation (HALT)

Ceramic oscillator circuit incorporated for system clock
CMOS

Low power consumption

Low voltage operation guaranteed (2.2 to 6.0 V)

ORDERING INFORMATION

Order Code Package
uPD6130G 28-pin plastic SOP (375 mil)
uPD6130CA 28-pin shrink DIP (400 mil}
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1. INTERNAL BLOCK FUNCTIONS

1.1 Program Counter (PC}: 10 bits

This is a 10-bit binary counter that retains the 10-bit address data of the program memory.

Fig. 1-1 Configuration of Program Counter
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Normally, the program counter is automatically incremented according to the number of bytes of an instruction when the

instruction is executed.
When a jump instruction (JMPO, JC, or JF) is executed, the program counter points the destination of the jump.
immediate data or contents of the data memory are loaded to all or part of the bits of the PC.
When a call instruction {CALLO) is to be executed, the contents of the PC before the execution are incremented and saved
in the stack memory, and then the necessary value for each jump instruction is loaded.
When a return instruction (RET) is executed, the contents of the stack memory are incremented by 2 and loaded to the PC.
When “all clear’” is entered, the PC is initialized to *‘000"’.



1.2 Stack Pointer (SP): 2 bits

This is a 2-bit register that retains the leading address data of the stack area when data memory is used as the stack memory.
The stack pointer is incremented when the cali instruction (CALLO) is executed, and decremented when the return instruc-

“tion {(RET) is executed.
The stack pointer is initialized to 00B when ‘‘all clear’’ is entered. When initialized, the SP points FH, the highest order

address of the data ~:emory, as the stack area.
The stack pointer corresponds to the data memory areas as shown below:

Data memory

(sP)
Rc— 11B
Rp —10B
Rg —01B
RF —00B

When an overflow occurs in the stack pointer, it is determined that the CPU has run away, and the PC is initialized to

Izl 000 u-

1.3 Program Memory (ROM): 1024 steps x 10 bits

This is a mask programmable ROM with a configuration of 1 024 steps x 17 bits. The program memory is addressed by

the program counter.
The program memory is used to store program and table data.

Fig. 1-2 Program Memory Map
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1.4 Data Memory (RAM): 32 words x 5 bits

The data memory is static RAM having a configuration of 32 words x 5 bits. The data memory is used ta store processed
data. The data memory can be processed in units of 8 bits. Rg can be used as the data pointer of ROM.

Fig. 1-3 Configuration of Data Memory
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15 Data Pointer (Rg)

Ro (R1g. Roo) of the data memory functions as a data pointer of ROM. )
Ro specifies the lower 8 bits of the ROM address, while the higher 2 bits are specified by the control register.
ROM data tables can be referred readily by setting the ROM address in the data pointer and by calling the contents of ROM.

Fig. 14 Configuration of Data Pointer
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1.6 Accumulator (A): 4 bits

The accumulator is a 4-bit register that plays the central role in arithmetic onerations.

Fig. 16 Configuration of Accumulator
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1.7 Arithmetic and Logic Unit (ALU): 4 bits

The arithmetic and logic unit is a 4-bit operation circuit that implements simple processing, mainly logical operations.



1.8 Flags

(1) Status flag
When the condition of each port is polled by the STTS instruction, if it matches the condition specified by the instruction

the status flag (F) issetto 1.

(2) Carry flag
After an increment (INC) or rotate left {RL) instruction is executed, if a carry is produced in the MSB of the accumulator

the carry flag (C) is set to 1.
When the SCAF instruction is executed and if the contents of the accumulator are *’FH"’, the carry flag (C) is also set to 1.

1.9 System Clock Generator Circuit

The system clock generator circuit consists of an oscillator circuit for a ceramic oscillator (400 to 500 kHz).

Fig. 1-6 System Clock Generator Circuit
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in the STOP mode (HA _T in the state of oscillation stop), the system clock generator circuit stops its oscillator circuit, and
thus the system clock ¢ also stops.

1.10 Sub-clock Generator Circuit

The sub-clock generator circuit consists of a 32.768 kHz crystal oscillator circuit.

Fig. 1-7 Sub-clock Generator Circuit
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With the sub-clock generator circuit, the 32.768 kHz oscillator can either be used or not used, selected by the PLA data.
When the 32.768 kHz oscillator is not to be used, set the PLA data so that X3 pin {OSC-IN) is fixed to Vpp or Vss.

Fig. 1-8 Sub-ciock Generator Circuit
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1.11  Serial Input Port

Serial data is entered using the serial input port. When the control register {Py) is set to the serial input mode, the serial
input port is connected as the input to the LSB of the accumulator. At the same time, the serial input port is pulled down to
the Vgg level inside the LS. If the accumu :-or left shift instruction is executed in this state, the data from the serial input
port is fetched to the LSB of the accumulator.

When the control register is released from the serial input mode, the serial input pin becomes high impedance.

When the accumulator left shift instruction is executed, data in the MSB is input to the LSB.

Fig. 1-9 Configuration for Serial Input Port
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1.12 KIIO Port (Po)

The Kyo port is an 8-bit port for Key scan output. When the control register (P4) is set to the input mode, the port be-
comes available as the 8-bit input port. In the input mode, all the pins in the LSI are pulled down to the Vsg level.

Ki:00 ou_tput
Ki 01 output
Ki 02 output
Kj:03 output
K104 output
K] ‘05 output

K| 06 output

Fig. 1-10 Configuration of Kjo Port
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1.13 Configuration for Run-away Detector K;;o ALL
signal
signal |—
I VDD
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ol — r==- | --- B
I ]
signa _\ ! '
signal . : o o :
I— [} [}
signal | S L ______ _:
signal f PLA run-away detector
& Ki 0 ALL switch
signal

Ki07 output

Kj/0 input/output switch

If the run-away detector Ky;o ALL switch has been turned on (set to 1) using the PLA data, the CPU is reset under the
following conditions: the Kjo pins are in the input mode while the CPU is in the oscillation stop HALT mode, or, one or more

of the Kyo pins is at the L level.
If the pin is to be used as the source of the switch, turn on the switch using the PLA data.

To RESET circuit



1.14 1/O Ports (P3, P4}

P53 and P4 are the 1/0 ports for key matrix expansion. The input and output modes are switched by the LSBs in P13 and
P44. In the output mode, the pull down resistor in the LS| is disconnected.

Fig. 1-11 Configuration of 1/0 ports
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The pull down resistor can either be connected or not connected to 1/0, selected by the PLA data.

When the pull down resistor switch is turned on (set to 1) by the PLA data, pull down resistor R is turned on only in the

input mode.

When the pin is to be used as the switch, turn on the pull down resistor switch using the PLA data.
Connection of the pull down resistor to Ko cannot be switched using the PLA data.

When Ky/p is in the input mode, all the pins are pulied down to the Vgg level.

P13.P14 P03.Po4
A — —A ~
P3 P4 X X X IN OUT 103 I 02 101 I 0o
3 e a4
\ \ \ \
IN OUT
O IN MODE
1-----QUT MODE L
I\ el J\‘Lri C p3...| 000'p4.4.| 010
to to
I 003 1 013
1.15 Configuration for K;g and /O Pull Down Resistor
VDD
Input output switch | Pch
|
O Pin



1.16 TOPort (Pqg)

The Minimum Shift Keying (MSK) signal is output via the TO port {The TO port is a MOD port). When Dg of the control
register Py is set to 1 and the CPU enters the HALT mode, the analog circuit is powered off. While the analog circuit is
powered off, the state of the TO port can be selected from pull up resistor, pull down resistor, and high impedance, using the
PLA data.

Fig. 1-12 shows the configuration of the transmitter:

Fig. 1-12 Transmitter Block Diagram
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Data is transmitted bit by bit. Clock to be supplied to the D—A converter is selected according to the data written in the
data latch. Whether data 1 or data O is to be transmitted depends on the selection of the clock supplied to the D—A converter.
Fig. 1-13 shows the transmitted waveforms of data O and data 1:

Fig. 1-13 Transmitted Waveforms of Data 0 and Data 1

f1 - Data O ) or

f2 : Data 1 or

The baud rate is selected using the PLA data.
The baud rate corresponds with the original oscillation as specified in the formulas in the following table:



el o
Ca . fy=fosc/2® x3 fa=15f, 300/450
Cs3 f1 =fosc/2® x3 fa=156f 600/900
Cy f1 =fosc/2" x3 f2=15f 1.2k/1.8k
Cy f1 =fosc/2® x3 fa =151 2.4 k/3.6k
Co f1 =fosc/2° x3 =151 48k/7.2k

When fggc = 460.8 kHz, f4 and f, are respectively 300 and 450, 600 and 900, 1.2 k and 1.8k, 24k and 3.6k, or 48 k
and 7.2 k, according to the PLA data.

The transmitted data is determined by D3 and Dy of port P1g and is transmitted bit by bit. While bit data is being trans-
mitted, the CPU waits for the completion of the transmission in th 4ALT mode.

The OUT Py, A instruction resets the HALT release signal and sends data to Pq5.

The HALT MODE instruction sets the HALT release signal.

The output from the low pass filter is used as the differential-detected input data. This output is latched and timed by the
clock output from the bit synchronization circuit, to be used as the received data. The bit synchronization circuit compensates
the output clock synchronization, by comparing the data 0/1 change points to the timing of the clock output from the circuit
itself.

To synchronize the operation of the bit synchronization circuit with the input signal timing, input the repetitive signal “01"
for 12 bits or more as the bit synchronization signal.

The receiving operation of the CPU is basically the same as for transmission. The CPU waits the completion of one-bit data
receiving in the HALT mode.

The IN A, Pgg instruction resets the HALT release signal, and sends Ppg data to the accumulator.

The HALT DEM instruction sets the HALT release signal.

When data is sent from port Pgg to the accumulator, the data is received at the same time as when the next HALT release
signal is set. Thus, data receiving is accomplishec! @ repetitively issuing the IN A, Pgg instruction and the HALT DEM instruc-
tion.

When data is sent from the accumuiator to port Pyg, the data is sent simultaneously when the next HALT release signal is
set. Thus, data transmission is accomplished by repetitively issuing the OUT Pqg, A instruction and the HALT MOD instruc-
tion.



1.17 R Port (Pgg)

The MSK signal is input via the Rl port. (The Rl port is a DEM port). When Dg of the control register Pq is set to 1 and the
CPU enters the HALT mode, the analog circuit is powered off. While the analog circuit is powered off, the state of the Rl port
can be selected from pull up resistor, pull down resistor, and high impedance, using the PLA data.

Fig. 1-14 shows the configuration of the receiver.

The input MSK signal is checked for retardation by the differential detector circuit which consists of 48-stage shift register.
The detector outputs the exclusive OR of the input data and the data delayed by one set of input data behind the input data.
The output from the differential detector contains high frequency; the low pass filter removes this. The low pass filter is a
switched capacitor filter (SCF).

Fig. 1-14 Receiver Block Diagram

BUS

COMPARATOR [
RI @_?D__Do_ 1 DATA DELAY _l:) (50r)
Ditferential detection circuit

‘2 VDD
I D
BIT SYNC
1, f _
2 VDD B.It synchro SENSE FLAG HALT release signal
nization
circuit

1.18 Control Register (P;)

The control register supports 8 bits. The following items can be controlled:

Table 1-1
Dg Dg D7 Dg Ds D4 Dy ' D ' Dy : Do
: |
- D.P. D.p ! RL A
TEST MODE = | HALT - : : cc
AL | ADg | ADg : Ko pg
NOP | NOP |+ ~ | DEM | NOP IN . A3 O
Must be ‘ ‘ ) -
setto 0 N osc » [ . i ! N ‘
or STOP ! Jl Timer | NOP 1 ouT : S-IN 1
Do : Specifies data to be input to Ag, when the accumulator is to be shifted to the left. “0"" = Az, 1" = S—IN
D, : Specifies the state of K;;0. 0 = INMODE, "1 = OUT MODE
D3 . Specifies the DEM or interval timer mode. ‘'0’' = DEM mode, ‘1’ = Timer mode
D‘4,‘05 . Specifies the higher 2 bits of the ROM data pointer.
Dg : Specifies the oscillating circuit when the HALT instruction is executed. Also specifies power-on or power-off of the

analog circuit.

Q' . QOscillation continues. The analog circuit is powered on.

1" : Oscillation stops. The analog circuit is powered off. (STOP mode)
Dy : NOP
Dg, Dg : These are test mode setting registers. Set both Dg and Dg to “0"’.



2. STAND-BY FUNCTION (HALT)

The uPD6130 provides the stand-by mode (-ALT) to save
dition. Oscillation can be stopped in the -iand-by mode by use 0
When the CPU enters the stand-by mode, the program stops an

£ the control register. (STOP mode)

memory are retained.

21 STOP Mode (Oscillation Stop HALT)

In the STOP mode, the system clock generator circuit (ceramic oscillator o

scillation circuit) sto

powered off. Thus, all operations that require the system clock are stopped.

2.2 HALT Mode (Oscillation Continued HALT)

The CPU stops its operation until a HALT release condition occurs.
The system clock generator circuit and the analog circuit are operational in this mode.

23 Stand-by Release Conditions

{1) S—INinput

(2) Kyp input

{3y MOD/DEM

{4) YO input

(5) 1/0, INTVL input

(6) S—IN, INTVL input
3. ACPIN

The program counter is reset by placing the AC pin at the Vgg level.

Watchdog timer function

A 0.1 uF capacitor added between the AC pin and Vgg serves as a CR watchdog timer contr

function and program.

Charge mode

VoD
w; Charging start instruction
Execute the HALT instruction

‘-L % immediately after NOP.

Il

Discharge mode

Discharging start instruction
% Discharge starts after the NOP

_L r_) instruction is executed.

il

power consumption while the program is in the stand-by con-

d the contents of all the incorporated registers and data

ps, and the analog circuit is

olled by the power-on reset



Repetitive pattern of charging and discharging

v

VihL p---——=-===—"————-—- - —— - ----r--———-—==-

4, MASK OPTION

The following items can be selected by switching mask options.

{1

Presence or absence of pull down resistors across ports S—IN, 1/0g, and 1/04.

Use program contro! to keep
charge C above Vih|.

{2) Selection of status of ports Rl and TO; pull down resistor, pull up resistor, or high impedance
(3) Selection of port TO 1/2 Vpp or floating
{4) Presence or absence of 32.768 kHz crystal oscillator
{(6) Selection of baud rate
(6} Selection of timer time for interval receiving
(7} Selection of run-away detection
The PLA data is registered at the end of the object code.
Switch Setting Bit Assignments
Corre- MSB . LSB
Address sponding T l
Section 7 6 5 4 3 l 2 1 0
‘ S—IN
0 S—IN 0 0 0 ; 0 0 . 0 pull down 0
resistor
. Run-away Kiyo | HALT HALT | HALT HALT HALT HALT HALT
detection ALL | S-IN Ko | INTVL 1/0g 1/04 MOD DEM
2 Baud rate 0 : 0 0 o C3 ‘Ca C Co
32 K RI RI TO TO TO
3 OSC,RI, TO 0 osc pull up pull down 0 1/2Vppy pull up pull down
resistor resistor fioating resistor resistor
4 Timer 0 ] o T20 Tig | T2 T10 T
1/0g 1/Og puil down resistor o 0 0
O 1/01 pull down resistor 0 0 0




Switch corresponding to data

‘I Pull down resistor (S—IN, 1/0g, 1/04)
L—_O = Not pl:ovided
1= Provided
2 Pull up resistor/pull down resistor/high impedance (RI, TO)
[0 = Not provided
1 = Provided
Only the following combinations can be selected:

Pull Up Pull Down Status
0 0 High impedance
0 1 Pull down resistor provided
1 0 Pull up resistor provided

()]

TO 1/2 Vpp/floating
EO = 1/2 Vpp output
1 = Floating
4  32.768 kHz oscillator
[0 = Not provided
1= Provided . . . 32.768 kHz crystal oscillators are used for X3 and Xg4.
5 Baud rate selection
[0 = Not selected
1= Selected

LSB
Cs Ci C C G (foscBiuisF;?;ekHz)
1 o 0 o0 o© 300/450
0 1 o 0 O 600/900
o 0 1 0 0 1.2k/1.8k
0 0 0 1 0 2.4k/3.6k
o o 0 0 1 48k/7.2k




®

5

-
—

(2)

Timer selection
[ 0= Not selecied
1 =

Selected
LSB
To Tie Ti2 Tio T2 Set Time
1 0 0 0 0 20s
0 1 0 0 0 16s
0 0 1 0 0 12s
0 0 0 1 0 10s
0 0 0 0 1 2s

Run-away detection
Kijo ALL
In the oscillation stopped HALT mode, if the Ko pins are in the input - - ~de, or any Kyo pin is at the L level,
the system is reset,

[ 0= Reset function not provided

1= Reset function provided

HALT release condition specification
Iin the HALT r e, if there is any condition that is specified as ‘‘not used’’ by the PLA data, the system is reset.

[0 = Used
1 = Not used

When

HALT #O00EH instruction (1/Og, 1/0q, INT L)

#006H

Or, HALT #00F instruction (S—IN, INTVL)

#007

is used, HALT S—IN, HALT 1/0g, HALT 1/O4 are all specified as *’not used"’.

Data Setting Form

{HEX)
Address uPDB130

0 o Oor2

1 OtoF OtoF

2 Oor1t 0,1,2,4,8

3 0,1,2,4,5,6 0,1,2,4,5,6

4 Oort 0,1,2,4,8

5 OtoF 0

6 OtoF 0




Mnemonic

Accumulator Operation Instructions

Machine Larauage Correspondence Table

R - R10 R11 Ri2 | RiF | Roo Ro1 L _____ RoF
ANL A, Ry D00 DO1 D02 DOF D20 D21 | D2F
ANL A, @RgH D10
ANL A, @RgL D30
ANL A, #data D31 1 |
ORL A, Ry ] EOD EO1 E02 EOF | E20 E21 E2F
ORL A,@RgH | E10 |
ORL A,@RgL | E30 |
ORL A, #data | E31 \ L
XRL A, Ry A0 AO1 A02 AOF | A20 A21 \ A2F
XRL A, @RgH | A10 |
XRL A,@RglL. | A30 * 1
XRL A, #data | A31 k |
INC A A13 ! ?
RL A F13 \ L
/O Instructions
Pp 0 | P P13 P14 P16 Poo | Por s | Poa | Pos
IN A, Pp | Fi8 F19 F1B F1C F1E F38 ] F39 ' F3B Fac | F3E
OUT Pp, A 218 219 218 21¢C 21E 238 239 | 238 23c | 23E
1 I
ANL A, Pp D18 D19 D18 DIC DI1E D38 \ pD3g . D3B p3C ; D3E
ORL A, Pp E18 E19 E1B E1C E1E £38 E3@ . E3B E3C , E3E
XRL A, Pp A18 A19 A1B A1C A1E A38 . A39 | A38 A3C | A3E
PP Po \ Py P3 Pa Pg
OUT Pp, #data 318 | 319 31B 31C 31E P1p and Pgp act as a pair.
Data Transfer instructions
Rr R10 R11 Ria | R1F Roo Ro1 L RoF
MOV A, Ry FOO FO1 FO2 FOF F20 F21 F2F
MOV A, @RgH F10
MOV A, @RgL F30
MOV A, #data F31
MOV R;, A 200 201 202 20F 220 221 22F
Rr Ro Ry Ay
MOV R,, #data 300 30 302 R4, and Rg, act as a pair resistor
320 3 322 1 or pair resistor.

MOV R,, ®Rg




Branch Instruction

Rr - Ro Rj Ra
JMPO addr 411
JMPO R, — 400 401 402
JC addr 611
Jc R, - 600 601 602
JNC addr 631
JNC R, - 620 621 622
JF addr 711
JF R, - 700 701 702
JNF addr 731
JNF R, - 720 4l 722
Sub-routine Instructions
CALLO addr 312 411
RET 412
Other Instructions
Roo Ro1 Ro2
HALT #data 11
STTS Ror 120 121 122
STTS #data 131
SCAF D13
NOP 000

RE

40F

60F

62F

70F

72F

RoF

12F

« Pair resistor




APPLICATION CIRCUIT DIAGRAM

VDD
32.768 kHz 28 460.8 kHz
r— Hx3 Xx2pF—r
2 2 27 2
X X1 i =B}
3 26
0.1 F " Voo
1, 4 25
i ——ac 10 4 0
5 24
DATA O— Ki 07 R p———p—°
6 23
CLK O— Kios TEST2 [ Voo
7 22
STB o— K| 05 TEST —C
8 21 —
POWER O— KI 04 S-IN —0 o
9 20
ON OFF K| 03 | 010
19
2 K102 1011
11 18
Ky 01 1012
12 17
Ki-00 1013
13 _ 16
! ‘ 1003 1000
14 15
—=11 092 1-001
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D7 O p—P— 9 ¥
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Dg O o — 9 — Y
NP D S G
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D4 O= tH—p— 90— 99—
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D3 O= t—— 99— >
r-?z r\sz f\AG f\AM f\Azz
D2 O= HH———v9—
rDl r\sl r‘\As f'\Ala r\AZl
ol
Dy O= tH—o— 90— 90—
r'?o r\so r\A4 fAlz r\Am
N
Do O= Lr o—— 90—
Data setting switch Address and
mode setting
N » switch

* Oscillation characteristics of the ceramic oscillator
depend on the operating voltage and the oscillator
used. Determine the circuit constants with care.



Before uPD6130 is used, the effect of the operating frequency deviation between the sender and receiver upon the trans-
ferred bit pattern must be taken into consideration.

Figs. 1 and 2 show the relationship between the transmittabie bit pattern and operating frequency fluctuations between the
sender and the receiver.

Fig. 1 Fig. 2

Frequency allowable fluctuation ratio vs.
number of identical code repeated bits (maximum)

Frequency allowable fluctuation ratio vs.
number of identical code repeated bits {maximum)

2 .
e (%) O : Holds one
@ : Holds two
A [ Holds three
3.0 30t of the pattern "0101
o
I 5 a
20 [ o, 2.0 N
° [ ]
L ]
° \ .
L]
°o o Q WA 00
° Ne o [ .
oo oo o \O com
1.0}— \ o o o 1ok ..
08 o ©®o®o o
8 0&0\ o
06 °
; A . N ) . ) . ) ‘
10 20 30 40 50 (BIT) 10 20 30 40 (BIT)

As seen in the figures above, if the transmission pattern contains many repetitions of the same code, the receiver cannot
trace the frequency shift at the sender.

Hence, in uPD6130 applications, bit strings having the same code must not be repeated many times in a row.

When the operating frequency fluctuations between the sender and the receiver are within *1 %, set the transmitted bit
pattern as foliows:

(1) Repetition of the same code containing no ‘0101 pattern is permitted only within 8 bits.

(2) Repetition of the same code containing one **0101°’" pattern is permitted only within 15 bits.

{3} Repetition of the same code containing two ‘*0101°* patterns is permitted only within 19 bits.

(4) Repetition of the same code containing three “0101*’ patterns is permitted only within 24 bits.

To settle the operating frequency fluctuations within +1 %, use either of the ceramic oscillators specified below for the
uPD6130.

For details of the oscillating characteristics, contact the manufacturer of the oscillator.

Application circuit

Manufacturer Type number by the manufacturer

Murata CSB460E930 VW

Toko P11ACRK460-M31 —{>0—
A y




ABSOLUTE MAXIMUM RATINGS (T, = 25°C)

Power Voltage Vpp 7.0 \Y
Input Voltage ViN —0.3to Vpp +0.3 Vv
" Operating Temperature Topt —40 to +85 °c
Storage Temperature Tstg —40 to +125 °C
RECOMMENDED OPERATING RANGE (T, = —40 to +85 °c)
CHARACTERISTIC SYMBOL MIN, TYP. MAX. UNIT
Operating Power Voltage Range VpD 22 30 6.0 \%
Oscillating Frequency 1 (X1, X2) fq 400 460.8 500 kHz
Oscillating Frequency 2 (X3, X4} fa 32.768 kHz
Receiving (R1) Input Signal Vin 0.05 02 1.0 Vp.p

ELECTRIC CHARACTERISTICS (Vpp = 3.0 V, f; = 460.8 kHz, f2 = 32.768 kHz, T, = 25 °C)

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT CONDITIONS
Current Consumption 1 DD1 05 1 2 mA fq =460.8 kHz, fy=32kHz
Current Consumption 2 IDD2 25 50 uA f4 =STOP, f9=32kHz
K|70. 1/O High Level input Current hiH1 10 356 uA V| =VpD
K170, 1/O Low Level Input Current L 02 . wuA V| =Vss
K10, 1/O High Level Output Current 10H1 08 3 . mA Vo=27V
K1/0. /O Low Level OQutput Current toLt 25 110 BA Vp=21V
S—IN High Level Output Current 11H2 6 20 HA VI =VDpD
S—IN Low Level Output Current [ITW) -02 BA V| =Vsgs
S—IN High Level Output Current I1H2 0.2 uA \(:\l:p:i?(?own esiston)
Transmission Output Voltage (TO) Vo 05 06 0.7 Vpp Rp=-
Reception Input Voitage (R1) Vi 0.05 1.0 Vp.p_'
Reception Input impedance (R}} R; 120 20C 350 kQ
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28PIN PLASTIC SOP (375 mil)

28 15
HHEHAHAHHHHAHHEA

o
HHHHEBEEEHEEEEEY

P28GM-50-3758-1

NOTE o o | ITEM . MILLIMETERS INCHES
Each lead centerline is located within 0.12 ; —
mm (0.005 inch) of its true position (T.P.) LA 18.07 MAX. . 0712 MAX.
at maximum material condition. - 0.78 MAX. : 0.031 MAX.

i oc 1.27 (T.P.) 0.050 (T.P.)
r D 0.40 808 : 0.016 8333
i E 0.1°°%" 0.004 '© %%
L F 2.9 MAX. 0.115 MAX.
G 2.50 0.098
H 10.3°°° 0.406 8813
[ 7.2 0.283
J 1.6 0.063
K 0.15 808 0.006 &332
L 0.8°2 0.031 8338
M 0.12 0.005
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28PIN PLASTIC SHRINK DIP (400 mil)
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NOTES ’
) i L ITEM MILLIMETERS INCHES
1) Each lead centerline is located within 0.17
) mm (0.007 inch) of its true position (T.P.} ) A 28.46 MAX. 1.121 MAX.

at maximum material condition. 8 2 67 MAX. 0.106 MAX.

c 1.778 (T.P. 0.070 (T.P.
2) ttem "K” to center of leads when formed ( : ’(o W) —

parallel. D 0.50°°' 0.020 ©a0s
F 0.85 MIN. 0.033 MIN.
G 3.2°3 0.126°°92
H 0.51 MIN. 0.020 MIN.
I 4.31 MAX. 0.170 MAX.
J 5.08 MAX. 0.200 MAX.
K 10.16 (T.P.} 0.400 (T.P))
L 8.6 0.338
M 0.25 8062 0.010 8833
N 0.17 0.007
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-uPDB130

RECOMMENDED SOLDERING CONDITIONS

The following conditions (see table below) must be met when soldering this product. Please consult with our sales offices in

case other soldering process is used, or in case soldering is done under different conditions.

TYPES OF SURFACE MOUNT DEVICE

For more details, refer to our document “SMT MANUAL"’ (IEI-1207).

uPD6130G

Soldering Process ; Soldering Conditions Symbol

l Peak package's surface temperature : 230 °C or below,
Infrared ray reflow i Reflow time : 30 seconds or below (210 °C or higher), 1R30-00
' Number of reflow process : 1, Exposure limit* : None

. Peak package’s surface temperature : 215 °C or below,
VPS Reflow time : 40 seconds or below (200 °C or higher), VP15-00
' Number of reflow process : 1, Exposure limit* : None

Solder temperature : 260 °C or below,
Flow time : 10 seconds or below, WS60-00
Number of flow process : 1, Exposure limit* : None ’

Wave soldering

Terminal temperature : 306 °C or below,
Fiow time ;: 10 seconds or below,
Exposure limit* : None

Partial heating ‘
method

*: Exposure limit before sotdering after dry-pack package is opened.
Storage conditions : 25 °C and relative humidity a 65 % or less.

Note : Do not apply more than a single process at once, except for *'Partial heating method"”.

TYPES OF THROUGH HOLE MOUNT DEVICE
uPD6130CA

Soldering Process Soldering Conditions

Solder temperature : 260 °C or below,

Wave solderin i
9 Flow time : 10 seconds or below
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[MEMO]

No part of this document may be copied or reproduced in any form or by any means without the prior written
consent of NEC Corporation. NEC Corporation assumes no responsibility for any errors which may appear in
this document.

NEC Corporation does not assume any liability for infringement of patents, copyrights or other intellectual
property rights of third parties by or arising from use of a device described herein or any other liability arising
from use of such device. No license, either express, implied or otherwise. = granted under any patents, copyrights
or other intellectual property rights of NEC Corporation or of others.
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