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DEVELOPMENT DATA

This data sheet contains advance information and
specifications are subject to change without notice.

SUPERSEDES DATA OF DECEMBER 1987

LCD DRIVER

GENERAL DESCRIPTION

The members of the PCF21XX family are single chip, silicon gate CMOS circuits. A three-line bus
(CBUS) structure enables serial data transfer with microcontrollers. All inputs are CMOS/NMOS

compatible.

Features

tabb
)

Supply voltage 2,251t06,5 V
Low current consumption
Serial data input

CBUS control

One-point built-in oscillator
Expansion possibility
Power-on reset clear

PCF2100

LCD segments 40
LED segments -
Multiplex rate 1:2
Word length 22 bit

PACKAGE OUTLINES

PCF2100P:

PCF2110P:
PCF2111P:
PCF2112P:

PCF2100T:

PCF2110T:
PCF2111T:
PCF2112T:

28-lead DIL; plastic (SOT117).

40-lead DIL; plastic (SOT 129).

PCF2110

60

2

1:2
34 bit

28-lead mini-pack; plastic (SO28; SOT136A).

40-lead mini-pack; plastic (VSO40; SOT168A).

PCF2111
64

1:2
34 bit

PCF21XX
FAMILY

PCF2112
32

1:1
34 bit

PHILIPS

PHILIPS
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PCF21XX
FAMILY

40-SEGMENT LCD
BP1 BP2 -1 ] P 520
26 25 24| ____ 5
SEGMENT ANALOGUE
BACKPLANE & " [¢ VOLTAGE
s 'y 2 VDD
28 Al LaTcHES c l 680
DLEN > OSCILLATOR °J' pF
s 1 BUS & o 3
27 CONTROL B DRIVER DIVIDER 0sc
DATA *| CONTROL
S I} R | |1 Ma
» SHIFT 4
»| REGISTER PCF2100 Vs
7283463.3
Fig. 1 Block diagram; PCF2100
cue |1 U 28] DLEN
PINNING
Voo [2] [27] paTA
Supply
osc[3 26] BP1 o
2 VDD positive supply
Vss [4] [25] BP2 4 Vgs negative supply
28] s1
s20[s 23] Inputs
s19 6 23] s2 1 CLB clock burst (CBUS)
s1s8[7 22] s3 3 0sC oscillator input
PCF2100 27 DATA data line CBUS
s17{8 ] (SOT-117) |21]s4 28 DLEN data line enable
(SOT-136A) :
s6[9 20] 55
Outputs
S15 (10 19]s6 5 to 24 S20 to S1 LCD driver outputs
s1a[11 18] 57 25 BP2 backplane drivers
26 BP1 {commons of LCD)
s13[12 17] s8
s12[13 16] s9
s11[14] [15] s10
7Z297736.1

Fig. 2 Pinning diagram; PCF2100
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LCD driver PCF21XX
FAMILY

VLED
R R
60-SEGMENT LCD /{ED //,_ED
BP1 BP2 St|-——e- $30 S31 $32
7 6 5[ _____ 16 s |14
SEGMENT ANALOGUE
BACKPLANE & L o | VOLTAGE
T 1 11] Vbbp
9 A LATCHES c 1680
DLEN > OSCILLATOR °T pF
10 BUS & & 12
CLe . conTROL | g | DRIVER DVIDER 0sC
DATA CONTROL
N ) Ro | |1 MQ
> SHIFT PCF2110 13
7283449.3
'S Fig. 3 Block di PCF2110 (SOT-129)
ig. ock diagram; - .
g ss [ U [40] s6 9 9
£ sz 5] 57
w PINNING (SOT-129)
= s3f3 38] ss
o Suppl
9 s2[a 37] so i ..
w 11 VDD posmye supply
e s1[5 [36] s10 13 Vss negative supply
o sr2[6 35] S11
nput
8P1[7] 34] 512 Inputs
8 DATA data line
oATA [ | 33] s13 9 DLEN data line enable | CBUS
oLen 9] 32] s14 10 CLB clock burst
12 OsC oscillator input
CLB |10 PCF2110 31| S156
SOT-129
Vop E { 129) 30|s16 Outputs
osc [12] 29] 517 1t05 S5 to S1 LCD driver outputs
6 BP2 } backplane drivers
Vss |13 28| 518
58 E 7 BP1 {(commons of LCD)
$32 |14 27| S19 4 .
15 gg? } LED driver outputs
s31[15] 26]s20
s30 [i8] 25521 16 to 40 S30 to S6 LCD driver outputs
s2e [17 24| s22
s28 [18 23] s23
s27 19 22| 524
s26 [20 21] s25
7Z283445.4

Fig. 4 Pinning diagram; PCF2110
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PCF21XX
FAMILY

cue [1] )
Voo [ 2]
osc[3 ]
Vss [4 |
s3z2[5 |
$31[6 |
s30 [ 7|
s29 8]
s28[9 |

s27 [10]  pcrz110
(SOT-158A)
s26 [11

s25 [12]
s24 [13]
523 [14]
s22 [15 ]
s21 [16]

$20 (17
519 |18

S18 [19

s17 @

[40] DLEN
[39] DATA
38] BP9
37] BP2
36] 1
[35] s2
[34] s3
[33] s4

32| S5
31| S6

[30] s7

29] s8
28] 59
27] 10
26] s11
[25] s12
24] 513

23] S14

[22] s15
[21] s16

7297733.1

Fig. 5 Pinning diagram; PCF2110

PINNING (SOT-158A)

Supply

2 Vbbb
4 Vgg
Inputs

1 CcLB

3 0osC
39 DATA
40 DLEN
Outputs

5 S32

6 S31

7 to 36 S30 to S1
37 BP2
38 BP1

positive supply
negative supply

clock burst (CBUS)
oscillator input

data line
data line enable CBUS

LED driver outputs

LLCD driver outputs
backplane drivers
{commons of LCD)

4 October 1990
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LCD driver PCF21 XX
FAMILY

64-SEGMENT LCD
BP1 BP2 Y]] F—— s32
38| |37 36| _____ 5
SEGMENT ANALOGUE
BACKPLANE & - "0 o |+ VOLTAGE
+ + 2| Voo
40 A 680
DLEN »| LATCHES OSCILLATOR Co oF
oLs 1 BUS & . o 3
5 | controL | & DRIVER 0sC
DATA +| conTROL DIVIDER
4 4 Ro | |1 MQ
*  SHIFT PCF2111 4
+| RecIsTER Vss
7Z284581.3
Fig. 6 Block diagram; PCF2111
: < CLB | 1 U 40| DLEN
=
< Voo[Z] [39] DATA PINNING
= osc[3] 38] 8P Supply
; m - .
= VSSL_“__ 371 P2 2 VDD posm_ve supply
j 8 4 Vgg negative supply
o s32[s] [36] s1
W
: E s31 E E s2 Inputs
=) 1 CLB clock burst (CBUS)
s30[7] s3 3 0sC oscillator input
3 DATA i
s29 [8 | 33] s4 °] data I!ne ; CBUS
40 DLEN data line enable
s28[9 32] s5
s27[10] pcr2111 [31] s6 Outputs
26 13 ((_c,séqu_?L%i)) 50 7 5 to 36 S32 to S1 LCD driver outputs
38 BP1 backplane drivers
s25 [12] 29] s8 37 BP2 (commons of LCD)
s24 13 28] s9
s23[1a 27] s10
22 [15] 26| S11
s21 [16] 25| s12
s20 [17 [24] s13
s19 [18] 23] 514
s18 [19 [22] s15
s17 [20] 21] s16

7297731

Fig. 7 Pinning diagram; PCF2111

Eru\.s pHII-I ps 5 W (October 1990

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


https://www.datasheetcrawler.com/
https://www.stockedmro.com/

PCF21XX
FAMILY

32-SEGMENT LCD
BP S1[-————~ §32
38 36l______ 5
BACKPLANE & SEGMENT | ANALOGUE
DRIVERS VOLTAGE
1 + 2] Voo
40
DLEN BUS LATCHES OSCILLATOR Co 1,6nF
CLB L > & - & 3
30 CONTROL DRIVER 0sc
DATA CONTROL DIVIDER
. [} Ro | |1 M
> SHIFT a
»| REGISTER PCF2112 = Vss
7286381.3
Fig. 8 Block diagram; PCF2112
CLB |j U [40] DLEN
VoD [Z 39] DATA PINNING
Suppl
osc [5] 58] o PPy g
2 VpbD positive supply
vss [ ] [37] nc. 4 Vsg negative supply
s32!s 36] s1
:] Inputs
s31 [6] [35] 52 1 CLB clock burst (CBUS)
s30 [7 ] s3 3 osc oscillator input
39 DATA data line
. CBUS
s29 8 | 33] s4 40 DLEN data line enable
s28 [9 | 32] s5
[: Outputs
s27 |10 31| S6 )
(5821,1229) 5 to 36 §32 to S1 LCD driver outputs
§26 |11] (soT-158A) E s7 38 BP backplane driver {common
of LCD)
s25 [12 29] s8
:I 37 n.c. not connected
s24 (13 28] s9
s23[1a 27] s10
s22 [15 26 | s11
s21 16 26] s12
s20 [17] [24] s13
s19 [18] 23] s14
s18 [19] 3_?] s15
$17 [20] 21] 516

7297732

Fig. 9 Pinning diagram; PCF2112
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DEVELOPMENT DATA

LCD driver PCF21 XX
FAMILY

FUNCTIONAL DESCRIPTION
An LCD segment or LED output is activated when the corresponding DATA-bit is HIGH.

PCF2100

When DATA-bit 21 is HIGH, the A-latches (BP1) are loaded. With DATA-bit 21 LOW, the B-latches
{BP2) are loaded. CLB-pulse 23 transfers data from the shift register to the selected {atches.

PCF2110

When DATA-bit 33 is HIGH, the A-latches (BP1) are loaded. Bits 31 and 32 contain the LED output
information. With DATA-bit 33 LOW, the B-latches (BP2) are loaded and bits 31 and 32 are ignored.
CLB-pulse 35 transfers data from the shift register to the selected latches.

PCF2111

When DATA-bit 33 is HIGH, the A-latches (BP1) are loaded. With DATA-bit 33 LOW, the B-latches
{BP2) are loaded. CLB-pulse 35 transfers data from the shift register to the selected latches.

PCF2112

When DATA-bit 33 is HIGH, the latches are loaded. CLB-puise 35 transfers data from the shift
register to the selected latches.

DLEN I - I—I
-

|1| 2 3 4 5 6 7 8 32 33 34 35 -«— 2110, 2111, 2112
R 20 21 22 23 «— 2100
test leading zero load pulse
bit no. O 1 2 3 4 5 6 7 31 32 33 }
output 4 S1° S2 S3 S4 S5 S6 S7 $31 $32 <— 2110, 2111, 2112
1 2 3 4 5 6 7 19 20 21 } 2100
S1 S2 S3 S4 S5 S6 S7 $19 S20
leading zero load bit 7297738.3

Fig. 10 CBUS data format.

ViED
R
PCF2110 4
J $31, 532
v
oL
7283447.2

Fig. 11 LED driver circuitry.

2}._;% pH I LI ps 7 W (October 1990
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PCF21XX
FAMILY

The following tests are carried out by the bus control logic:

a. Test on leading zero.
b. Test on number of DATA-bits.
c. Test of disturbed DLEN and DATA signals during transmission.

If one of the test conditions is not fulfilled, no action folows the load condition (load pulse with
DLEN LOW) and the driver is ready to receive new data.

v OFF/OFF ON/OFF OFF/ON ON/ON
ob ————
(Vop * Vsg)/2 _I"rLL _I_J—I_L J_I"I_L _I_I_LL BP1
Vss
Vop ———
(Vop * Veg/2 _u_l—L _LJ__I"L _U_I_L _U_I'L Bp2
Vss
Vpp ——— — -
ERNEEIEE s
Vss
{(Vpp — Vsg!
Vpp - Vgs) /2 L
0 _I_I_LJ_ 'LJ_I—L BP1 - Sx
- (Vpp ~ Vggh/2 ———————
Vpp - Vss)
Vpp — Vss)/2
= 'Lu_l' J"I_LL BP2-Sx
- (Vpp — Vgg)/2 ——— L
- Vpp ~ Vssg! = |
| 1/fLep |- 7297739.1
Fig. 12 Timing diagram (except PCF2112).
OFF ON
BP
Vss -
Y -
DD I~ Segment X
{SX)
Vgs L
o —{— BP —SX
—{(Vpp—Vss!) —J
— 1_ l—
fLeo 7297730.2

Fig. 13 Timing diagram for PCF2112.

8 October 1990 ( pH | |_| ps g
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LCD driver PCF21 XX
FAMILY

BUS DRIVER PCF21XX

R 1k

L

7283448.3
Fig. 14 Input circuitry.
Note to Fig. 14

Vgg line is common. In systems where it is expected that Vpp2>Vpp1+ 0,5 V, a resistor should be
inserted to reduce the current flowing through the input protection. Maximum input current <40 uA.

: LCD
<
N
- <€
. a
=
. 2
1T
= ; \ 4 * 2
8 BP1 BP2 S1 to $32 BP1 BP2 S1to $32 BP1 BP2 S1 to $32
: Vbbp |
S DLEN DLEN DLEN
LW 0sc 0s
A CLB  PCF2111 CLB  PCF2111 c CLB  PCF2111 osc¢
DATA DATA DATA
MASTER Vss SLAVE 1 vgq SLAVE2 vgq
DATA —»
CLB =
DLEN1 —p—
DLEN2 ——
DLEN3 —» 7297735.2

Fig. 15 Diagram showing expansion possibility (using PCF2111).

Note to Fig. 15

By connecting OSC to Vgg the BP-pins become inputs and generate signals synchronized to the single
oscillator frequency, thus allowing expansion of several members of the PCF21XX family up to the BP
drive capability of the master. The PCF2112 can only function as a master for other PCF2112s.

% pH I ll ps q w (October 1990
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PCF21XX
FAMILY

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)

parameter conditions | symbol min, max. unit
Supply voltage range VpbD -0,6 9,0 \"
Input voltage range

DLEN, CLB, DATA and OSC V) Vgg—0,5 Vppt05b | V
Output voltage range

BP1, BP2 and S1 to S32 Vo Vgg—0,5 Vpp+05 | V
Supply current *lpp. *lgs - 50 mA
DC input current x1) — 20 mA
DC output current g - 25 mA
Total power dissipation

per package note 1 Piot — 500 mwW
Power dissipation per output Po - 100 mW
Storage temperature range Tstg —65 + 1560 oC

Note to the ratings
1. Derate by 7,7 mW/9C when T y3qp > 60 ©C.

HANDLING

Inputs and outputs are protected against electrostatic discharge in normal handling. However, to be
totally safe, it is advised to take handling precautions appropriate to handling MOS devices (see
‘Handling MOS devices’).

10 October 1990} ( pH I I.l ps 0 %u{
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LCD driver

DEVELOPMENT DATA

DC CHARACTERISTICS

PCF21XX
FAMILY

Vgs=0V;VpD =2,25106,5 V; Tagmp = —40 to + 85 °C; Rg = 1 MQ; Co = 680 pF; unless otherwise

specified

parameter conditions symbol min. typ. max. unit
Supply volitage VDD 2,25 - 6,5 \"
Supply current note 1 IDD1 - 20 50 MA
Supply current note 1; Tamb = 25°C | Ipp2 - 20 30 MA
Power-on reset level note 2 VPOR — 1,0 1,6 \Y
Inputs CLB, DATA
DLEN
Input voltage

LOW ViL - - 0.8 \}

HIGH ViH 2,0 — — A\
Leakage current Vi =VggorVpp 1 — — 1 HA
Input capacitance note 3 Ci - - 10 pF
Input OSC
Oscillator start-up

current V| =Vsgs losc 0,5 1,2 50 uA
LCD outputs
DC component of

backplane drivers * Vgp - 20 - mV
Backplane driver

output impedance note 4, Vpp =5V Rpp - 0,5 5 k&
Segment driver

output impedance note 4; Vpp =5V Rg - 1 7 k2
LED outputs
{S31 and S32 in
PCF2110)
Output current LOW VoL=0,4V;VpD=5V| loL 8 14 - mA
Output leakage

current Vo =VpD tlo - - 1 HA
Load current ILED - - 20 mA

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003
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PCF21XX
FAMILY

AC CHARACTERISTICS (note 5)
Vgs=0V;Vpp=2,25t06,5V; Tymp = —40to + 85 9C; Rg = 1 M&2; Co = 680 pF; unless otherwise

specified

parameter conditions symbol min, typ. max. unit
Inputs CLB, DATA
DLEN
Data set-up time tSUDA 3 - - us
Data hold time tHDDA 3 — - us
Enable set-up time tSUEN 1 - - us
Disable set-up time tSuUDI 2 - - us
Load pulse set-up time tSULD 25 - - us
Busy time tBUSY 3 - - us
CLB HIGH time tWH 1 - - us
CLB LOW time twL 5 — — us
CLB period tCcLB 10 — — Hus
Rise and fall times ty, tf - - 10 us
LCD timing
LCD frame frequency fLecD 60 75 100 Hz
LCD frame

frequency for

PCF2112 Co=15bnF fLco 30 35 50 Hz
Transfer time with

test loads Vpp=5V tgs - 20 100 us
Driver delay with

test loads Vpp=5V tpLCD - 20 100 us

12 October 1990W ( pH I I.l ps 12 %g
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LCD driver PCF21XX
FAMILY

Notes to the characteristics

1. Outputs open; CBUS inactive.

2. Resets all logic, when Vpp < VpOR.

3. Periodically sampled {not 100% tested).

4. Outputs measured one at a time.

5. All timing values are referred to V|4 and V| fevels with an input voltage swing of Vgg to VppD.

BP (PCF2112), BP1,BP2 —G}

—_—
'LoAD = 251A

S1to S32 @

_—
ILoAD = 154A

1,5 kQ
5§31, §32 B e | Voo
(PCF2110 only) W’

7297737.1

Fig. 16 Test loads.

DEVELOPMENT DATA
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PCF21XX
FAMILY
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ZvELL62¢
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AGD T
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N (ag =30p) Z 248 ‘148
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PCF21XX

LCD driver F
80 7282809.2 37 7286696.1
fLep fLco
(Hz) (Hz)
78
36 .
typ L

t -

7s |z <L
LF 35 /,/"
27 =
74 A L .-
/A A7
I’l . /'
47’ 34 .,’
72 7 AT
Vi .
,-
70 33
0 2 4 6 8 0 2 4 6 8
Vpp (V) Vpp (V)

Fig. 18 Displays frequency as a function
of supply voltage; Cg = 680 pF (except

Fig. 19 Display frequency as a function
of supply voltage; Co = 1,5 nF (only

PCF2112).

< Tamb = —40 OC;
E ———— Tamb=+2560C;
(=] —.—.— Tamb=+85°C.
[
<
s 7282808.2
E 1000 < r
(@]
|
g f A
& g N
N AN
N N
\\ typ \\
100 BN N
. N
N\ N
N\
\‘
\
10 S
0.1 1 Co (nF) 10

Fig. 20 Display frequency as a function

of Ropand Co; Tamb =+25°C; Vpp =56 V.
—— Ro=1MQ;

— — —— Rp=100k%2.

PCF2112).

Tamb = —40 °C;
———— Tamb=+25609C;
—.—.— Tamb=+850°C.

7Z282810.2

Fig. 21 Supply current as a function

of supply voltage.

Tamb = —40 °C;
— ——— Tamb =+ 25 °C;
—.—.— Tamb=+850°C.

20
Ipb Y /
(uA) /
16 B
typ // /
il
/,/ //
/,/',/
12 /," 4
7
Y
/‘/‘,
,//
80 2/ 6 8
4
Vpp (V)

g.rlq leLI ps 5 W (October 1990
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PCF21XX

FAMILY
2 7286695.1 18 7286698.1
RON \ oL
(kS2) l\ Y (mA) o
. 16
1,5 \‘ \\ typ Ple
1 . A o
N\ ¥
AL N 14 Pl - g
! [k‘\i\\\ o / 7 <
N, i R 12 1 r'/
s — 7
Q. — / 7
- r
05 N : N4
' == Rap 10 .
typ /
o . /
0 2 4 6 8 0 2 4 6 8
Vpp (V) Vop (V)
Fig. 22 Output resistance of backplane Fig. 23 Output current as a function
and segments. of supply voltage (only PCF2112).
Tamb = —40 °C; —— Tamb=—40°C;
—— == Tagmb=+25°C; ~———— Tamb=+250°C;
—._.—Tamb=+85°C. _-_.—Tamb=+8500-
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PCF21XX
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28-LEAD DUAL IN-LINE; PLASTIC (SOT117)

36 max -
2
T
= [
2 51
pry max
g ___Yos1
I _ _ B : min l
349 - - -—4078?
4 0,53
3 \ /| 26x |, max
' U™ ez
i |25
max
1,7 max
—

IO Iy rariryrirg

|

28 27 26 25 264 23 22 21 20 19 18 17 16 15
top view
[~ \
1 2 3 4 5 [ 7 8 9 10 n 12 13 14
-+ 158 max —M8MM»
-~ 14 ) max ————» ses
| @ Positional accuracy.
—— side view (M) Maximum Material Condition.

(1) Centre-lines of all leads are
within 0,127 mm of the
nominal position shown; in
the worst case, the spacing
between any two leads may
deviate from nominal by

Dimensions in mm

+0,254 mm.
131;: (2) Lead spacing tolerances apply
}5:90 7273668.2 from seating plane to the line
indicated.

(3) Index may be horizontal as
shown, or vertical.

PHILIPS ,q (
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PCF21XX
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40-LEAD DUAL IN-LINE;PLASTIC (SOT129)
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PCF21XX

FAMILY
28-LEAD MINI-PACK; PLASTIC (S028; SOT136A)
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PCF21XX
FAMILY

40-LEAD MINI-PACK; PLASTIC (VSO40; SOT158A)
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PCF21XX
FAMILY

SOLDERING PLASTIC MINI-PACKS

1. By hand-held soldering iron or pulse-heated solder tool
Fix the component by first soldering two, diagonally
opposite end leads. Apply the heating tool to the flat
part of the lead only. Contact time must be limited

to 10 seconds at up to 300 °C. When using proper
tools, all other leads can be soldered in one operation
within 2 to 5 seconds at between 270 and 320 °C.
(Pulse-heated soldering is not recommended for SO
packages).

For pulse-heated solder tool (resistance) soldering of
VSO packages, solder is applied to substrate by dipping
or by an extra thick tin/lead plating before package
placement.

2. By wave

During placement and before soldering, the compo-
nent must be fixed with a droplet of adhesive. After
curing the adhesive, the component can be soldered.
The adhesive can be applied by screen printing, pin
transfer or syringe dispensing.

Maximum permissible solder temperature is 260 °C,
and maximum duration of package immersion in solder
bath is 10 seconds, if allowed to cool to less than
150 °C within 6 seconds. Typical dwell time is 4
seconds at 250 °C.

3. By solder paste reflow

Reflow soldering requires the solder paste (a suspension
of fine solder particles, flux and binding agent) to be
applied to the substrate by screen printing, stencilling
or pressure-syringe dispensing before device placement.
Several techniques exist for reflowing, for example,
thermal conduction by heated belt, infrared, and
vapour-phase reflow. Dwell times vary between 50 and
300 seconds according to method. Typical reflow
temperatures range from 215 to 250 °C.

Pre-heating is necessary to dry paste and evaporate
binding agent.

Pre-heating duration: 45 minutes at 45 °C.

4. Repairing soldered joints
The same precaution and limits apply as in (1) above.

SOLDERING PLASTIC DUAL IN-LINE PACKAGES

1. By hand

Apply the soldering iron below the seating plane (or
not more than 2 mm above it). If its temperature is
below 300 °C it must not be in contact for more than
10 seconds; if between 300 and 400 °C, for not

more than 5 seconds.

2. By dip or wave

The maximum permissible temperature of the solder
is 260 °C; this temperature must not be in contact with
the joint for more than $ seconds. The total contact
time of successive solder waves must not exceed

S seconds.

The device may be mounted up to the seating plane,
but the temperature of the plastic body must not
exceed the specified storage maximum. If the printed-
circuit board has been pre-heated, forced cooling may
be necessary immediately after soldering to keep the
temperature within the permissible limit.

3. Repairing soldered joints
The same precautions and limits apply as in (1) above.
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