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MULTI PURPOSE REMOTE CONTROL TRANSMITTER IC
CMOS LSI

e

DESCRIPTION

The uPD6121 is an infrared remote control transmitter LS1 for TV, VCR, stereo components, cassette decks, air con-
ditioners, and other appliances. The 65 536 number customer codes {(MAX.) are available by setting external diodes,
resistors, and internal MASK ROM.

The transmission code consists of ““leader puise’, 16 bit customer code’, and “*16 bit data code’’. Using micro-proces-
sors for decoder, various applications can be realized.

FEATURES
® lowvoltageoperation . ............. Vpp =20t0 3.3V
® | ow power consumption ............ Ipp <1 KA at standby mode
® 32 function keys and 3 double action keys
® 64 + 6 function codes are available. (Using SEL terminal)
® 65 536 customer codes can be selected. {Using external R, Di or internal MASK ROM)
e "\i; ® The transmission format is compatible with uPD1913, uPD1943, uPD6102, uPD6120, uPD6122.
R ® Pin compatible with the uPD1943.
® NEC standard uPD6121G-001 (uPD1943 compatible), uPD6121G-002 {Built-in customer code ROM)
ORDERING INFORMATION
Order Code Package Features
uPD6121G-001 20 pin Plastic SOP (375 mil} MPD1943G compatible
N #PD6121G-002 20 pin Plastic SOP {375 mil) Built-in customer code ROM
# uPD6121G-xxx 20 pin Plastic SOP (376 mil) Custom
In addition to the above standard products, the uPD6121G can also be ordered as a custom product with custom codes in
mask ROM. Incorporating custom codes in mask ROM reduces the number of external parts required.
: 5
S/

Document No. IG-1813A
(O D. No. 1C-6857B)

- I I N P A

W bBhavs5a5 0051970 258 W

7t

3/

This Material Copyrighted By Its Respective Manufacturer



This Materi al
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SEL —1 7 14 F—1 KI/0s
0SCo — 8 13 3 Ki/0g 10 Vss
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19 K1/Og . Key 1/OO
20 cCs...... Customer Code Select input
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PIN DESCRIPTION

P (1) Key input and key output pins Klg to Kl3, K1/Og to K1/Oy

d A pull-down resistor is inserted between the key input pins and the Vgg pin. If two or more keys are depressed simultane-
ously, transmission is disabled by the multi-depression prevention circuit. As regards the key transmission priority in the case
of two depressions, with simultaneous depressions (£36 ms) transmission is disabled, and first depression, later remainder
priority is used.

When a key is depressed, reading of the custom code and key data code is started, and REM output begins 36 ms later, so
that if the key is being depressed during this 36 ms interval one transmission is performed. If a key is held down for 108 ms or
longer, consecutive transmissions of the leader code only are performed while the key is depressed. As a key interruption
operation can handle an interval of up to 126 ms (from ON to ON). It is possible to configure a system with an extremely fast
response time,

(2) Oscillation pins OSCI, OSCO
The oscillation circuit starts to operate when a key is depressed.
Use of a ceramic resonator with a 400 to 500 kHz oscillation is designed for non-adjustment operation.
N
i Rf
0scl QSCO
ﬂ Ceramic Resonator

(3) Power supply pin
(\:) The power supply voltage is provided by two 3 V batteries, and covers a wide operating supply voltage range of 2.0to 3.3V,
Also, as oscillation is stopped except during a key operation, the power supply current is 1 uA or less.
(4) REM pin
Outputs the transmission code consisting of the leader code, custom code (16 bits) and data code (16 bits) see “Transmis-
sion Code’’ on page 4).
(5) SEL pin
} Data code D7 can be controlled by this pin, allowing 64 kinds of data to be transmitted,
D5 is set to ‘0" by connecting the SEL pin to Vpp, and to ‘1" by connecting the SEL pin to Vgg.
As the input of this pin is high-impedance, it must be connected to either Vpp or Vgg.
(6) CCS pin
The custom code can be set by the diodes connected to the CCS pin and the KI/O pins. Connecting the CCS pin and KI/O
pins via diodes gives a corresponding custom code of 1", while no connection gives *‘0"’,
(7) LMP pin

OQOutputs “L."" while the REM pin is outputting a transmission code,
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TRANSMISSION CODE

{1) REM output

The transmission code consists of a leader code, 16-bit custom code, and 8-bit data code. The inverse code of the data code
is also sent simultaneously, giving a total configuration of 32 bits per transmission,

Co|ci|cz|cslca|CsiCelC7ICOIC1[C21C3YCaY|Cs'|Ca]C71D0|D1|D2|D3|D4| D5 [D6|D7|Do(D1}D2[D3|Da DslDg D7

8=

C1]C2{C31{C4{C5|Cs|C7

Leader Code Custom Code Custom Code’ Data Code Data Code

REM Output Code

The leader code consists of a 9@ ms carrier waveform plus a 4.5 ms OFF waveform, and is used as the leader for the following
code. Thus when reception is configured by a microcomputer, the time relationship between reception detection and other
processing can be managed efficiently. The code uses the PPM (Pulse Position Modulation) method, with 1" and "‘0’" differ-

entiated by the time between pulses. Each code consists of 8 bits, and simultaneous transmission of the inverse code allows
configuration of a system with an extremely low error rate.

(2) Custom code extension

As with the uPD1943G, the above output codes-can be obtained by custom code selection using diodes only. )

To further extend the number of custom codes, 200 k pull-up resistors are added to pins KI/Og through K1/O7, and the
bit corresponding to a pin from among the custom code’ outputs is output without being inverted.,

By encdding the custom code'! part, 256 times the number of uPD1943G custom codes, i.e. 65 536, can be selected.

Co{CiiC2]|C3|Ca|Cs|Ce|C7[Co|C1’[C27IC3'[Ca|Cs’|Ca'[C7] D0 (D1 |D2[D3 [D4|D5 | D6 D7{Dg|D1|D2|D3|D4|D5{Dg(D7

Cco|C1|c2|Ca|Cs|C5{Cs|C7

Leader Code Custom Code Custom Code’ Data Code Data Code

*: Pull-up resistor added to pins KI/Og and KI/O2.
Cg and C3 output without inversion {non-inverted bits).

(3) Custom code

The REM output custom code can be set in any of 65 536 ways by means of the diodes attached to the CCS (Custom Code
Select) pin and the KI/O pins and the pull-up resistors attached to the KI/O pins. When a code other than code 00000000 (no
diode connection) is used, please contact NEC since custom codes are managed by NEC to prevent errors between various
systems,
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Setting Example

(Configuration example)

CCs

Ki/Op  KI/O1 Ki/02 Ki/03  KI/Og Ki/05  KlI/Og KI/07

VDD vVpD

The custom code high-order 8 bits are determined by the diode attached to the CCS pin and KI/O pins.

Set custom code Custom code high-order 8 bits

[ 1 o o ¢ 1 0 1 0 l

Cop C; C2 C3 C4 Cg Cg Co

AN

*1**'specified by diode

®

The custom code! low-order 8 bits are determined by the pull-up resistor attached to the K1/O pins.

Set custom code Custom code! low-order 8 bits

I 1 o o0 0 1 0 0o o I

Cg Ci C7 C3 €4 C5 Cg C7

“1’* specified by puli-up resistor

That is, custom code non-inverted bit specification
1... Non-inversion for Cg to Cy

(0 . .. Inversion for Cg 10 Cy )

When the above setting is made, the output custom code is as follows:

Custom code Custom code high-order 8 bits Custom code! low-order 8 bits
r1 4] 0 0 1 o] 1 0 1 1 1 1 1 1 0 1 ]
Co € C2 C3 C4 C5 Cg Cy Co Cy CJ C3 Cq4 Cs5 Cg C7
-‘-) Co Ci C2 C3 €4 C5 Cg ©7

M Ly2?525 0051974 923 mA
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(4) Custom code mask ROM specification

The custom code can also be set by mask ROM. When the mask ROM specification is used the custom code can be set
without the connection of external diodes and resistors, and by combining external diodes and resistors with mask ROM it is
possible to output a code with different contents from those set by the mask ROM. When mask ROM specification is used,
(Ver. 1) or (Ver. |1) can be selected,

Custom Code High-Order Custom Code! Low-Order
8 Bits 8 Bits
Ver. | Determined by logical OR of internal Determined by logical OR of internal ROM2
ROM1 and external diode positions. and external pull-up resistor positions
Ver, I Cp,Cq,C2: Determined by logical OR of internal ROM2
Determined by wiring one of pins KI/Og and external pull-up resistor {(K1/Og thru
thru K1/07 to CCS pin. K1/Og) positions.
C3 thru Cy:
Determined by internal ROM3 and
absence/presence of KI/Og & K1/07
external pull-up resistors.

* Standard product uPD6121G-001 uses the Ver. | specification, and is pin-compatible with the pPD19‘43G.
When using this as pin-compatible with the uPD1943G, the following points should be noted:
(1) The SEL pin (pin 7) should be connected to Vpp.
(2) The capacity of the capacitor connected to the oscillation pins {OSCO pin 8, and OSCI pin 9) should be changed.
(See page 18.)

Internal ROM is set as follows:

ROM1 ROM2
Custom code high-order 8 bits Custom code! low-order 8 bits
r o 0o 0 0o 0O 0o o0 O 0 0 o o O O O © J
Co C1 C2 C3 C4 Cg Cg C7 Cog Cf €3 C3 C4 Cs Cg C7

* Standard product uPD6121G-002 uses the Ver. 11 specification.

Internal ROM is set as follows:

36
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ROM3
N C7.Cg, Cg, C4, C3 of Custom Code High-Order 8 Bits
Y Pull-Up Resistor
ROM3 Cy Cg Cs Cy Cs K1/Og Ki/07
ROMS3 to ROMO 0 0 0 0 0] No No
ROM3 to ROM1 1 0 0 1 1 No Yes
ROM3 & ROM2 1 0 0 0 0 Yes No
ROM3 & ROM3 1 1 1 0 1 Yes Yes
ROM2

Custom code! low-order 8 bits

’\; Lo 0O 0 0 0 0 o oj

Co Ci" C C3 €4 Cs Cg C7

Ty
-’
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(Ver. I}

Internal custom code ROM1 and ROM2 (total 16 bits) are effective, with B bits being the part {(ROM1) corresponding to
the external diodes, and 8 bits the part (ROM2) corresponding to the external pull-up resistors.

Setting Example

Configuration example

CcCs

Ki/Op Ki/O1 Kl/02 KI/03 KI/04 Ki-05 Ki/Og KI/07

Vbp vDD l J

The custom code high-order 8 bits are determined by the logical OR of the external diode positions and internal ROM1,

External setting (see above figure)

Custom code high-order 8 bits

1 o 0 o0 1 0o 0 o0 J

Cp €1 C2 €3 C4 Cg Cg C7

\ /Diode positions

(K1/0g, KI/Og)

Internal ROM1 (setting example)

External setting V Internal ROM1

Custom code

The custom code! low-order 8 bits are determined by the logical OR of the external pull-up resistor positions and inter-
nal ROM2.

38
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External setting (see above figure)

Custom code! low-order 8 bits

|10 1 0 0 0 0 o

Co € C C'3 Cq Cs Cg C7

\ \ Pull-up resistor positions

{K1/0g, K1/05)

Internal ROM2 (setting example)

External setting V Internal ROM2

1 1 1 0o o0 0 o 1

Custom code non-inverted bit specification
< 1... Non-inversion for Cp to Cy
0. .. Inversion for Cq to C;

When pull-up resistors, diodes and ROM1/ROM2 and set, as mentioned before, the output-custom code is as.follows:
Custom code

Custom code high-order 8 bits Custom code! low-order 8 bits

1 1 0 1 1 0o 0 o J 1 1 o 0 © 1 1 0

Co €1 C2 C3 C4 Cs Cg Cy Co €1 €7 €3 Cq4 Cs5 Cg Cf

Cop € Cp C3 C4 C5 Cg C7

-

The code to be transmitted is output LSB-first.
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(Ver. 11)

With Ver. 11, the CCS pin does not have the function of reading the external diodes, r

Internal custom code ROM2 and ‘ROM3 {total 28 bits) are-effective, with 20 bits being the part (ROM3) for setting the ’
4 channels of custom code C7, Cg, Cs, C4 and C3 as 5 bits each, and 8 bits being the part (ROM2) corresponding to the ex-
ternal pull-up resistors (excluding K1/Og and Ki/07).

With Ver. 11, 0/1 allocation to Ca, C1 and Cg of the custom code high-order bits is set as shown in the following table
according to the pin connection status of Ki/Og through K1/07.

CCs-

(%)
N
o

K1/O¢g
K1/04
KI/O,
K1/03
K1/O4
Kl1/Os
K1/Og
K1/0y

- ek ik -, OO0 OO
- - 00 == 00
_AO—IO—IO—'CS’

When CCS pin is open
{C2 C1 Co) = (0, 0, 0)

2
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Setting Example

Configuration example

CCs

KI/0g  Ki/0g KI/02 KI/03 Ki/04 Ki/05  KI/Og Ki/07

f f ? ? ROM SELECTOR

b—0---

i ¢

One of These Wired

Bits Co, Cq, Cg of the custom code high-order 8 bits are determined by wiring between the CCS pin and pins K1/Og thru

K1/Q7, and thus in the above figureis: | 1 0 0
Co Ci Cg

Bits C7, Cg, Cg5, Cq, C3 of the custom code high-order 8 bits are determined by selection by the pull-up resistors added
to KI/Og & KI/O7 among the 4 channels of internal ROM3,

Pull-Up Resistors

Kl1/Og Ki{/07 ROM3 C; Cg Cs Cs C3
No No ROM3 to ROMO 1 0 1 1 0
No Yes ROM3 to ROM1 0 0 1 1 1
(Setting example)
Yes No ROM3 & ROM2 1 1 0 1 1
Yes Yes ROM3 & ROM3 1 1 1 1 1

In the above figure, Cq thru C7 of the custom code high-order 8 bits are: 1 1 0 1 1
3
C: Cs Cs Cg C7

The custom code’ low-order 8 bits are determined by the logical OR of the Ki/Og thru K1/Og external pull-up resistor

positions and internal ROM2.

External settin
9 Customn code’/ low-order 8 bits
(see configuration example)

l 1 0 1 o 0 Oj

Co C1 €y C3 C4 Cg

\ Pull-up resistor positions

{KI/Og, KlI/03)

N

b427525 0051980 127 R

This Material Copyrighted By Its Respective Manufacturer



Internal ROM2 (setting example}

External setting V Internal ROM2

Custom code

Custom code high-order 8 bits

ROM2

1] 1 o o0 o

010J

cg ¢ ¢ cs €4 Cs cg C7

1 1 1 0 O

o 1 0

Custom code non-inverted bit specification
1... Non-inversion for Cg to' Cy
0. .. Inversion for Cg to Cy

When pulil-up resistors, wiring and ROM2, ROM3 are set, as mentioned before, the output custom code is as follows:

Custom code! {ow-order 8 bits

* .

: The code to be transmitted is output LSB-first.

1 1] 0 1 1 0 1 1 1 (1] o] 4] 0 1 1 1
Cg C1 €2 €3 C4 Cs Cg C7 Cg C¢ €2 C3 C4q Cg Cg C7
Cop Ci C2 C3 C4 Cs Cg C7

LN
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|UI

Key Data Code

CONNECTION DATA CODE
KEY NOTES
Klg | Kly | Klz |Klz | KI/O Do | Dy | D2 | D3 | Dg | Dg | Dg | Dy
K 1 * ololo|lofo| o] o] on
K 2 . 1 ]o0lo]lo|lo]lololon
K1/0g
K 3 . ol1|olo|o|lo] o] on
K 4 . 1]1]|0]o]|olo]o]on
K5 * olo|1|lololololon
K 6 * ao. L1191 [o]o]o oo N/A for uPD1913C
K 7 . 7ol 11 lolololo]|on uPD6120C
K 8 * 11111l 0]lololo]on
K 9 . ololo|l1]ololo]on
K10 . 1100 ]1,0lo0]o0]on
K1/07
K11 * o101 0]l0]o0]on
K12 » 11101 |o]lo]o/on
K13 . olo|1l1]olo]o]on
K14 - <o, L1111 [olofo]on N/A for uPD1913C
K15 * *To 11110 0] o/ on 4PD6120C
K16 * 1 11111 ]0]0] o0/ on
K17 * oo o lo]1]o]l o] on
K18 * 1 oo ]o |1 ]0] o0 |on
K1/O4
K19 . o 11001 ]0]o0]on
K20 * 1 11001 |0l o/ on
K21 * olol1]lol1]0olo/]on
K22 . 1 ]10l1]0]1]o] o] on
K1/Og
K23 * o111 ol|1]|o0]o]on
K24 * 111171 o100 |on
K25 * olo o |11 ]o0]o/|on
K26 . 1lolol 1|10 0] on
K1/Og
K27 . o1 1o 1 11]0lo0|on
K28 * 1110111100/ on
K29 . olo |11 100 |on
K30 * o, Lt lolv 11 0o]ofon N/A for uPD1913C
K31 . "To a1 17100 |on uPD6120C
K32 * 1 1111100 on
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Remote Output Waveforms

KEY Input

Bl

o

Ex. f0sC=455 kHz

58.5 to 76.6 ms '
>
108 ms 108 ms
1
/
1
9 ms
45 ms| Custom Code Custom Code Data Code Data Code
13.5 ms 8 bits 8 bits 8 bits 8 bits
Leader Code - 18 ms to 36 ms 27 ms
58.5 ms to 76.5 ms
1st
el
9 ms 4.5 ms
0.56 ms
135 ms 1125 ms| 225 ms
o 1 0
2nd
saame——
9 ms 225 ms
T
11.25 ms 0.56 ms
Carrier _| H _ ‘l l_
877 us
g 26.3 us
9 ms or 0.56 ms 3)
LAY

Carrier Frequency: -+ fe=10sC. 12=38 kHz
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9. Double Key Operation

) output stops.

Double key operation is useful for tape deck recording operation,
Double key operation form are following.

Double Key Operation

KEY Do D, D7 D3 Dg Dg Dg D+
K21 + K22 0 1 0 1 1 0/1
K21 + K23 0 1 o] 1 1 0/1
K21 + K24 1 1 0 1 1 (4} 0/1
™, (a) Operation
3?
= K21 K21 Transmission D5 +K22 to 24 Transmission
oeh t>126 ms |
p ™~ —_
K22 to 24
push
3 (b) No operaiton
K21 Transmission No Transmission
K21
. 36 ms<t<126 ms |
L -1
K22 to 24
3 {c) No operation
No Transmission
K21 ——
—36 ms<t<36 ms
K22 to 24
(d) No operation
K21
L t>126 ms i
1]
|
K22 to 24 -

K22 to 24 Transmission

B Ly27525 0051984 &72 MM
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10. Customer Code ROM Format
This LS| has customer code table ROM on the chip. So users can generate customer codes without external parts.

The customer code ROM format is following.

Cy Cs Cs Ca Cs C G4 Co
Ver. 1or2 SEL 0 0 0 0 0 0 1/0 1/0
E
ROM1 o | o | o | w || w | | e | BN
ROM2 1/0 1/0 1/0 1/0 1/0 1/0 1/0 1/0 K1/0g | KI/O7
0 1/0 1/0 1/0 1/0 1/0 0 0 0 “NO NO
1 1/0 1/0 1/0 1/0 1/0 0 0 0 NO YES
ROM3
2 1/0 1/0 1/0 1/0 1/0 0 0 0 YES NO
3 1/0 1/0 1/0 1/0 1/0 0 0 0 YES YES
1) Ver. 1 or Ver. 2 selection ..... Ver. 1 =01y, Ver. 2=02Q

2) When a user selects Ver. 1, ROM1 is available for the customer code (C7 to Co) selection.

3) ROM2 is available for the customer code’ (C7’ to Cop') selection,

4) When a user selects Ver. 2, ROM3 is available for the customer code {C7 to C3) selection. And a user can select ROM3
-0, ROM3—1, ROM3—2 or ROM3-3 by the KI/Og and K1/07 pull up resistances.

ul%
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Mask ROM Ordering Procedure

n} The ordering medium for custom code mask ROM is PROM.

® Ordering medium

® Quantity

® Data storage method

PROM
(uPD2716, uPD2732A, uPD2764, uPD27128, uPD27256 and equivalent products)

3

(@) Ver. | or Ver. Il selection is stored in PROM address 0.
@ ROM1 data is stored in PROM address 1.

@ ROM2 data is stored in PROM address 2.

@ ROMB3 data is stored in PROM address 3 to 6.

Cy7 | Cs | Cs Cq | C3 | C2 Cq Co
Vernse | ° |0 |0 |0 |o o

- ROM1
¥ ROM2

- ROM3 | o o o |o

1 0 0 0

2 0 0 0

3 o] 0 0

=

HEX Code PROM
C7t0Cq |C3t0Cp Write Data |PROM Address
0 0 0
1
2
3
4
5
6

NOTE 1: When Ver, | is selected, ROM1 and ROM2 data is stored in PROM address 1 and address 2, and O0H is stored as ROM3 data
(addresses 3 to 6).
2: When Ver. It is selected, ROM2 and ROM3 to 6, and O0H is stored as ROM1 data (address 1).
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The uPD6121G oscillation circuit is designed for use of a 400 kHz or 500 kHz ceramic resonator, but there may be mutual
influence between variations in the IC and the ceramic resonator resulting in abnormal oscillation.
The following table shows the recommended values of Cq and C; when using the uPD6121G. These recommended values
=~ have been-obtained through the cooperation of the ceramic.resonator. manufacturers.

Recommended Ceramic Resonators

Manufacturer Product External Capacitance Oscillation Voltage Range
{pF) (V)
C1 C2 MIN. MAX.
CSB455E 220 220 20 3.3
Murata Mfg. Co., Ltd.
CSB480E 220 220 20 3.3
Toko, Inc. PA6CRK455-M11 120 300 20 3.3
Kyocera Corp. KBR-455BTLR 220 220 20 33
AW
1[—>——4-
0SC! Tosco
¢L—|E:I|——<
C1 = 'L Cz

i
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Sample Application Circuit

In this example a 4-bit single-chip microcomputer is used for reception. The microcomputer is not used exclu-

¥ sively for reception; this can be included among other functions.
Y475 455 kHz Infrared Light
1 : g‘;'saom' ; l 1kQ Emitting Isglode
3ve= - | nator -{—I H- ~ 'Bljaglsmission SE303A-C, SE307,
~ Display
l ] ;I”. SE313, SE1003
sion Block Voo 0SCt 0SCO SEL LMP vss
R 25C3616, 3618
—-{ccs #PDB121G— X X X EM 2SD1615, 1616
25C2001
Klg~KI3 KI/0g—~KI/07 200
P ToX Pox X tox Pox Pex Ty
a.la gt a lala | a1 a, | o
NN X T e Pex o e ey
c N o lagtagla ialalala
o Tox o o Tox o Pox Tox
’ % é; é SN L VA . VO LN VoD
1 Custom Code Selection
’b}‘ Lozt %:é \’;i h’;‘“ \”{ \o;t ko\ Resistor 200 kQ
*. i - %, N
e B
4 Recepti
I aception
. .
L ||]| o
+5V e ;;
___________________ 1
1 N/
Rs i CcLy Clp
60 é R *+ 4;/VF\/ I
160 kQ 2 u Micro-
e : RL € 22kQ Prosessor D3
N+ uPC1493HA/GR : IN D2
- —_ GND  Cp cl | —— D1
———— D
\_} . 100 +le2 C3 : 0
PH302CA 1 uF 3 3 330: B3
! —— B2
_______________ ] | By
Shield Case —— Bg
Vv
DD ygg

>

The application circuits and circuit constants shown in this document are not designed for volume production with
parts variance and temperature characteristics taken into consideration. NEC Corporation cannot accept liability for
patent infringements in connection with these circuits,
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ABSOLUTE MAXIMUM RATINGS (T, =25 °C)

Supply Voltage Vobb 6.0 A"
Input Voltage Vin —0.3to Vpp \'%
Power Dissipation Py 250 mwW
Operating Temperature Tapt —20 to +75 °c
Storage Temperature Tstg —40 to +125 °c
RECOMMENDED OPERATING CONDITIONS
CHARACTERISTIC SYMBOL MIN, TYP, MAX, UNIT
Supply Voltage VDo 2.0 3.0 33 \"
Oscillation Frequency fosc 400 455 500 kHz
input Voltage VIN 0 VpD \Y
Custom code select Rup 160 200 240 ke
Pull up Resistance
ELECTRICAL CHARACTERISTICS (T3=25 °C, Vpp =3.0V)
CHARACTERISTIC SYMBOL MIN. TYP, ‘MAX, UNIT CONDITIONS
Supply Voltage VoD 2.0 3.0 3.3 \'
Current Consumption 1 IpD1 01 1.0 mA fasc = 455 kHz
Current Consumption 2 IpD2 1.0 A fosc = STOP
REM High Level Output Current 1oH1 -50 —8.0 mA Vo=156V
REM Low Level OQutput Current loLt 15 30 uA Vo =03V
LMP High Level Output Current loH2 —~15 -30 A Vo=27V
LMP Low Level Output Current oLz 1 1.5 mA Vo =03V
Kl High Level input Current HH 10 30 uA VIN=30V
Kl Low Level Input Current [ITR] —0.2 " uA VIN=0V
K| High Leve! Input Voltage VIiH1 0.7 Vpp vVpD v .
K1 Low Level Input Voltage ViL 0 0.3Vpp \Y
K1/O High Level input Voltage VIH2 1.3 VpD v
K1/0 Low Level Input Voltage ViL2 0 04 \Y%
KI1/0 High Leve! Input Current 1112 7 BA ViN=30V
KI/O Low Level Input Current e -0.2 HA VIN=0V
K1/0 High Level Output Current lOoH3 1.0 25 mA Vo=25V
KI1/O Low Level Output Current oL 35 100 BA Vo=17V
CCS High Level input Voltage ViH3 11 v
CCS High Level Input Current M3 0.2 HA ':,‘:L" oV
CCS Low Level Input Current s -3 -8 uA 5‘::‘:’0 v
CCS High Level Input Current iHa4 10 30 pA :‘::‘ df;"g v
CCS Low Level input Current liLa 02 uA '\’/'-::‘10:?/
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20PIN PLASTIC SOP (375 mil)
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N NOTE o N ITEM | MILLIMETERS INCHES
Each lead centerline is located within 0.12
mm (0.005 inch) of its true position (T.P.) A 13.00 MAX. 0.512 MAX.
at maximum material condition. B 0.78 MAX. 0.031 MAX.
c 1.27 (T.P.) 0.050 (T.P.)
D 0.40-8:8 0.0168:383
, E 0.1:8% 0.004°3:33%
) F 2.9 MAX. 0.115 MAX.
G 2.50 0.098
H 10.37°7 0.40678:313
I 7.2 0.283
J 1.6 0.063
K 0.15:8:62 0.006 -8:332
L 0.8*°2 0.031:3:338
M 0.12 0.005
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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 con-

ditions,

TYPES SURFACE MOUNT DEVICE
For more details, refer to our document “SMT MANUAL" (IEI-1207).

uPD6121G

Soldering process Soldering conditions Symbot
Peak package’s surface temperature ; 230 °C or below,

Infrared ray reflow Reflow time : 30 seconds or below (210 °C or higher), IR30-00
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.

Wave soldering Flow time : 10 seconds or below. WS60-00
Number of flow process : 1, Exposure limit* : None
Terminal temperature : 300 °C or below,

Pertial heating method Flow time : 10 seconds or below.
Exposure limit" ;: None

.

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

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