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1 FEATURES

* Motion compensated frame rate upconversion of all 1fy
film and video standards up to 292 active input lines per
field:

— 50 Hz interlaced to 60 Hz progressive
{(60p mode for LCD and Plasma Display (PDP) TV}

— 50 Hz interlaced to 75 Hz interlaced
{75i mode for jumbo screens, Projection TV (PTV)}

— 50 Hz interlaced to 100 Hz interlaced
(high-end 100 Hz TV)

— 50 Hz interlaced to 50 Hz progressive
(progressive scan TV and LCD and PDP TV)

— 60 Hz interlaced to 60 Hz progressive
(progressive scan TV and LCD and PDP TV)

— 60 Hz interlaced to 90 Hz interlaced
(jumbo screens, PTV)

— 60 Hz interlaced to 120 Hz interlaced
(multistandard high-end 100 Hz TV)

¢ 480 active lines (NTSC like) or 506 active lines in 50 Hz
interlaced to 60 Hz progressive mode

* Motion compensated and Edge Dependent
De-Interlacing (EDDI)®

* Motion estimated film mode detection
¢ Motion compensated movie judder cancellation:

— 25 Hz 2 : 2 pull-down (PAL) to 60 Hz progressive or
75 Hz interlaced or 100 Hz interlaced or 50 Hz
progressive

— 30 Hz2: 2pull-down (NTSC) to 60 Hz progressive or
90 Hz interlaced or 120 Hz interlaced

— 24 Hz 3 : 2 pull-down (NTSC) to 60 Hz progressive or
90 Hz interlaced or 120 Hz interlaced

« Variable vertical sharpness enhancement
« High quality vertical zoom

* Motion compensated temporal noise reduction with
after-imaging cancellation

« Split screen demonstration mode

e 2 Mbaud serial interface (SNERT)

* Embedded 2 x 2.9-Mbit DRAM

e Full 8-bit accuracy

¢ Memory buffer for Picture-In-Picture (PIP)
¢ Lead-free package.

2 GENERAL DESCRIPTION

The SAA4998H is a high performance video processor
featuring Natural Motion(@), for all global TV standards
(PAL, NTSC and SECAM). It is used together with the
picture improvement processor SAA4978H and
SAA4979H.

The SAA4998H is an advanced version of the SAA4993H.
By embedding the field memories it reduces the part count
of the realized concept from 4 to 6 parts to only 2 parts and
reduces the package size from a QFP160 to a QFP100.

The full FALCONIC mode uses full motion estimation and
motion compensation on /4 pixel accuracy to perform

¢ Frame rate upconversion

 Film mode detection

< Movie judder cancellation

« Dynamic Noise Reduction (DNR)

< Edge Dependent De-Interlacing (EDDI).

The motion compensated de-interlacer is improved with a
new patented Edge Dependent De-Interlacing (EDDI)
method. This avoids jagged edges of diagonal lines. The
better de-interlacer leads to a significant better
performance of progressive as well as interlaced output
formats.

A 60 Hz progressive output frame rate can be generated
for 50 Hz PAL sources to enable the use of 60 Hz LCD or
PDP panels in PAL regions.

50 Hz interlaced to 75 Hz interlaced and 60 Hz interlaced
to 90 Hz interlaced can be generated to achieve an
increased number of lines and hence a reduction of line
visibility for jumbo screens and PTV applications.

The embedded memory can be used to synchronize the
main channel and the 2nd channel for PIP and double
window applications. This avoids to add additional buffer
memory devices to the application.

For demonstration purposes a split screen mode to show
the Dynamic Noise Reduction (DNR) function, natural
motion, and EDDI is available. The estimated motion
vectors can be made visible by colour overlay mode.

The SAA4998H supports a Boundary Scan Test (BST)
circuit in accordance with “IEEE Std. 1149.1".

(1) EDDI is protected with two patents of Koninklijke Philips
Electronics N.V.
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2.1 Patent notice

Notice is herewith given that the subject integrated circuit
uses one or more of the following US patents and that
each of these patents may have corresponding patents in
other jurisdictions.

US 4740842, US 5929919, US 6034734, US 5534946,
US 5532750, US 5495300, US 5903680, US 5365280,
US 5148269, US 5072293, US 5771074, and

US 5302909.

3 QUICK REFERENCE DATA

2.2 Latch-up test

Latch-up test in accordance with “Latch-up Resistance
and Maximum Ratings Test; SNW-FQ-303"; the
SAA4998H fulfils the requirements.

SYMBOL PARAMETER MIN. TYP. MAX. UNIT
Vbbb core supply voltage (internal rail) 1.65 1.8 1.95 \Y,
Vbpa analog supply voltage
VbpMm field memory supply voltage
Vbps SRAM supply voltage
VbpE external supply voltage (output pads) 3.0 3.3 3.6 \
Vppp high supply voltage of internal field memories
Ibp sum of supply current

at 1.8 V supply voltage pins - 180 - mA
at 3.3 V supply voltage pins - 6 - mA
feLk operating clock frequency - 32 33.3 MHz
Tamb ambient temperature 0 - 70 °C
4 ORDERING INFORMATION
TYPE PACKAGE

NUMBER NAME DESCRIPTION VERSION

SAA4998H QFP100 plastic quad flat package; 100 leads (lead length 1.95 mm); SOT317-2
body 14 x 20 x 2.8 mm
2004 Feb 18
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6 PINNING
SYMBOL PIN TYPE DESCRIPTION W()®)
YG5/DPIP5 1 output/input | PIP mode disabled: bus G luminance output bit 5;
PIP mode enabled: PIP data input bit 5
YG4/DPIP4 2 output/input | PIP mode disabled: bus G luminance output bit 4;
PIP mode enabled: PIP data input bit 4
VppE 3 supply supply voltage of output pads (3.3 V)
Vsse 4 ground ground of output pads
YG3/DPIP3 5 output/input | PIP mode disabled: bus G luminance output bit 3;
PIP mode enabled: PIP data input bit 3
YG2/DPIP2 6 output/input | PIP mode disabled: bus G luminance output bit 2;
PIP mode enabled: PIP data input bit 2
YG1/DPIP1 7 output/input | PIP mode disabled: bus G luminance output bit 1;
PIP mode enabled: PIP data input bit 1
YGO/DPIPO 8 output/input | PIP mode disabled: bus G luminance output bit 0 (LSB);
PIP mode enabled: PIP data input bit O (LSB)
UVGT7/QPIP7 9 output PIP mode disabled: bus G chrominance output bit 7 (MSB),
PIP mode enabled: PIP data output bit 7 (MSB)
UVG6/QPIP6 10 |output PIP mode disabled: bus G chrominance output bit 6;
PIP mode enabled: PIP data output bit 6
UVG5/QPIP5 11 |output PIP mode disabled: bus G chrominance output bit 5;
PIP mode enabled: PIP data output bit 5
UVG4/QPIP4 12 | output PIP mode disabled: bus G chrominance output bit 4;
PIP mode enabled: PIP data output bit 4
UVG3/QPIP3 13 | output PIP mode disabled: bus G chrominance output bit 3;
PIP mode enabled: PIP data output bit 3
n.c./LLC 14  |input PIP mode disabled: not connected;
PIP mode enabled: line locked clock signal for PIP mode
Vsse 15 |ground ground of output pads
n.c./SWCK2 16 |input PIP mode disabled: not connected;
PIP mode enabled: serial write clock for PIP memory
UVG2/QPIP2 17 | output PIP mode disabled: bus G chrominance output bit 2;
PIP mode enabled: PIP data output bit 2
UVG1/QPIP1 18 | output PIP mode disabled: bus G chrominance output bit 1;
PIP mode enabled: PIP data output bit 1
UVGO/QPIPO 19 |output PIP mode disabled: bus G chrominance output bit 0 (LSB);
PIP mode enabled: PIP data output bit O (LSB)
n.c./RSTW2 20 input PIP mode disabled: not connected;
PIP mode enabled: write reset clock for PIP memory
n.c./OIE2 21 |input PIP mode disabled: not connected,;
PIP mode enabled: output enable for PIP memory output QPIPx
n.c./IE2 22 |input PIP mode disabled: not connected,;
PIP mode enabled: input enable for PIP memory
Vppp 23 | supply high supply voltage of the internal field memories (3.3 V)
n.c./WE2 24 |input PIP mode disabled: not connected,;
PIP mode enabled: write enable for PIP memory
2004 Feb 18 7

Downloaded from AFfOW.com.



Philips Semiconductors

Product specification

Field and line rate converter with noise
reduction and embedded memory

SAA4998H

SYMBOL PIN TYPE DESCRIPTION W(2)®)
ACV/RE2 25 | output/input | PIP mode disabled: active video output;
PIP mode enabled: read enable for PIP memory
n.c./RSTR2 26 |input PIP mode disabled: not connected,;
PIP mode enabled: read reset for PIP memory

TRSTN 27 |input boundary scan test reset input (active LOW); with internal pull-up resistor
T™MS 28 input boundary scan test mode select input; with internal pull-up resistor
TDI 29 |input boundary scan test data input; with internal pull-up resistor
TDO 30 |[3-state boundary scan test data output

TCK 31 |input boundary scan test clock input; with internal pull-up resistor
RST 32 input reset input; see Fig.4

SNRST 33 |input SNERT bus reset input; with internal pull-down resistor
SNDA 34 |input/output | SNERT bus data input and output; with internal pull-down resistor
VppE 35 | supply supply voltage of output pads (3.3 V)

PIPON 36 |input PIP mode enable input

Vssm 37 |ground field memory ground

Vbom 38 | supply supply voltage of the internal field memories (1.8 V)

Vssu 39 |ground field memory ground

Vbbom 40 | supply supply voltage of the internal field memories (1.8 V)

SNCL 41 input SNERT bus clock input; with internal pull-down resistor
UVAO 42  |input bus A chrominance input bit 0 (LSB)

UVA1 43 input bus A chrominance input bit 1

UVA2 44  |input bus A chrominance input bit 2

UVA3 45 |input bus A chrominance input bit 3

UVA4 46 |input bus A chrominance input bit 4

UVAS 47 |input bus A chrominance input bit 5

Vbbb 48 | supply core supply voltage (1.8 V)

Vssp 49 | ground core ground

TWOFMON 50 |input to be connected to ground

Vbps 51 |supply supply voltage of the internal SRAMs (1.8 V)

Vsss 52 | ground ground of the internal SRAMs

UVAGB 53 |input bus A chrominance input bit 6

UVA7 54 |input bus A chrominance input bit 7 (MSB)

YAOQ 55 |input bus A luminance input bit 0 (LSB)

YA1 56 input bus A luminance input bit 1

YA2 57 |input bus A luminance input bit 2

YA3 58 |input bus A luminance input bit 3

YA4 59 |input bus A luminance input bit 4

YA5 60 |input bus A luminance input bit 5

YAG6 61 |input bus A luminance input bit 6

YA7 62 |input bus A luminance input bit 7 (MSB)

REA 63 | output read enable output for bus A
2004 Feb 18 8
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SYMBOL PIN TYPE DESCRIPTION W(2)®)

IE 64 |input input enable for PIP mode

Vbbb 65 |supply core supply voltage (1.8 V)

Vssp 66 |ground core ground

REF 67 |input read enable input for bus F and G; note 4

YF7 68 | output bus F luminance output bit 7 (MSB)

YF6 69 | output bus F luminance output bit 6

Vsse 70 |ground ground of output pads

YF5 71 | output bus F luminance output bit 5

YF4 72 | output bus F luminance output bit 4

YF3 73 | output bus F luminance output bit 3

YF2 74 | output bus F luminance output bit 2

YF1 75 | output bus F luminance output bit 1

YFO 76 | output bus F luminance output bit 0 (LSB)

VppE 77 | supply supply voltage of output pads (3.3 V)

UVF7 78 | output bus F chrominance output bit 7 (MSB)

UVF6 79 | output bus F chrominance output bit 6

UVF5 80 | output bus F chrominance output bit 5

UVF4 81 |output bus F chrominance output bit 4

Vsse 82 |ground ground of output pads

CLK32 83 |input system clock input (32 MHz)

Vbps 84 | supply supply voltage of the internal SRAMs (1.8 V)
Vsss 85 |ground ground of the internal SRAMs

Vbbb 86 | supply core supply voltage (1.8 V)

Vssb 87 ground core ground

UVF3 88 | output bus F chrominance output bit 3

UVF2 89 | output bus F chrominance output bit 2

Vssa 90 |ground analog ground of the internal PLL

Vbpa 91 |supply analog supply voltage of the internal PLL (1.8 V)
UVF1 92 | output bus F chrominance output bit 1

UVFO 93 | output bus F chrominance output bit 0 (LSB)

VD 94 |input vertical display synchronization input (reset for field memories)
YG7/DPIP7 95 | output/input | PIP mode disabled: bus G luminance output bit 7 (MSB);

PIP mode enabled: PIP data input bit 7 (MSB)

VbbpMm 96 | supply supply voltage of the internal field memories (1.8 V)
Vssm 97 |ground field memory ground
2004 Feb 18 9
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SYMBOL PIN TYPE DESCRIPTION W()®)
Vbbom 98 | supply supply voltage of the internal field memories (1.8 V)
Vssm 99 |ground field memory ground
YG6/DPIP6 100 |output/input | PIP mode disabled: bus G luminance output bit 6;

PIP mode enabled: PIP data input bit 6
Notes

1. Not used input pins should be connected to ground.

2. Because of the noisy characteristic of the supply voltage of output pads (Vppg), it is recommended not to connect
Vppe directly at the high supply voltage of the intern field memories (Vppp). All pins Vppg should be buffered as close
as possible to the device. Vppp needs a low noise supply voltage, therefore, it is recommended that Vppp has to be
separated from Vppg by an external filter structure. Because of the high working frequency of the device, it is also
recommended to filter the core supply voltage (Vppp). All pins Vppp should be buffered as close as possible to the

device.

3. Vssp, Vssm and Vsss are connected internally.
4. REF rising edge must be after rising edge of SNRST in order to be detected.

2004 Feb 18
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Philips Semiconductors Product specification

Field and line rate converter with noise

reduction and embedded memory SAA4998H

Notes

1. S means semi static, used at initialization or mode changes; F means field frequent, in general updated in each
display field.

2. Selectable items are marked bold.

Almost all of the R(ead) and W(rite) registers of SAA4998H are double buffered. The write registers are latched by
a signal called New_field. New_field gets set, when REF rises after SNRST (New_field is effectively at the start of
active video). The read registers are latched by a signal called Reg_upd. Reg_upd gets set, when half the number
of active pixels of the fourth line of vertical blanking have entered the SAA4998H (Reg_upd will effectively be
active 3% lines after the REA has ended). The only exception are the registers which are not double buffered, these
are as follows:

a) Write register 025H: power_on_reset
b) Write register 02FH, bit 1: CndSet

c) Read register 0BOH to OBFH, OAEH and OAFH: pan_zoom_vectors, including Falconldent (= 0), StatusJumpO
and StatusJump1.

8 LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 60134).

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Vbbb core supply voltage (internal rail) -0.5 +2.5 \%
Vppa analog supply voltage
Vbbom field memory supply voltage
Vbps SRAM supply voltage
VppE external supply voltage (output pads) -0.5 +4.6 Vv
Vppp high supply voltage of internal field memories
\Z input voltage of all I/O pins -0.5 +6(1) \%
lo output current - 4 mA
Tstg storage temperature -40 +125 °C
T junction temperature 0 125 °C
Vesd electrostatic discharge voltage on all pins MM; note 2 -400 +400 \%

HBM; note 3 -3000 +3000 \Y
Notes

1. Only valid, if Vppg is present.

2. In accordance with “Transient energy (ESD machine model); SNW-FQ-302B” class C, discharging a 200 pF
capacitor via a 0.75 pH series inductance.

3. In accordance with “Transient energy (ESD human body model); SNW-FQ-302A” class 2, discharging a 100 pF
capacitor via a 1.5 kQ series resistor.

9 THERMAL CHARACTERISTICS

SYMBOL PARAMETER CONDITIONS VALUE UNIT
Ritn(-a) thermal resistance from junction to ambient in free air 45 KW
Rith(-c) thermal resistance from junction to case 10 K/W
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10 CHARACTERISTICS
Vppe =3.0t0 3.6 V; Tamp = 0 to 70 °C; unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. TYP. | MAX. | UNIT
Supplies
Vbbb core supply voltage (internal rail) 1.65 1.8 195 |V
Vppa analog supply voltage
Vbbom field memory supply voltage
Vbps SRAM supply voltage
VppE external supply voltage (output pads) 3.0 3.3 3.6 \Y
Vppp high supply voltage of internal field
memories
Ibp sum of supply current
at 1.8 V supply voltage pins - 180 - mA
at 3.3 V supply voltage pins - 6 - mA
General
VoH HIGH-level output voltage Vppe — 0.4 |- - \
VoL LOW-level output voltage - - 0.4 \Y
ViH HIGH-level input voltage 2 - - \%
Vi LOW-level input voltage - - 0.8 \Y
loH HIGH-level output current 10 ns slew rate output; | -4 - - mA
Vou = Vppe — 0.4V
loL LOW-level output current 10 ns slew rate output; |- - 4 mA
VoL=04V
Ci input capacitance - - 8 pF
I input leakage current note 1 - - 1 MA
Outputs; see Fig.5; note 2
loz output current in 3-state mode -0.5<V,<3.6 - - 1 HA
ta(o) output delay time - - 23 ns
th(o) output hold time 4 - - ns
Inputs
tr rise time - - 30 ns
ts fall time - - 30 ns
tsu(i) input set-up time see Fig.5; note 3 6 - - ns
the) input hold time see Fig.5; note 3 2 - - ns
Input CLK32; see Fig.5
t rise time - - 4 ns
tf fall time - - 4 ns
o) duty factor 40 - 60 %
Tey cycle time 30 - 39 ns
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SYMBOL PARAMETER CONDITIONS MIN. TYP. | MAX. |UNIT
BST interface; see Fig.6
TeyBsT) BST cycle time - 1 - Us
tsuGi)BsT) input set-up time 3 - - ns
tha)esT) input hold time 6 - - ns
tho)BST) output hold time 4 - - ns
td(o)(BST) output delay - - 30 ns
SNERT interface; see Fig.7
tSNRST(H) SNRST pulse HIGH time 500 - - ns
taisnrsT-sncL) | delay SNRST pulse to SNCL LOW 200 - - ns

time

Tey(sNeL) SNCL cycle time 0.5 - 1 us
tsugi)(sNCL) input set-up time to SNCL 53 - - ns
th()(sneL) input hold time to SNCL 10 - - ns
th(o) output hold time 30 - - ns
tda(o) output delay - - 330 ns
toen) output enable time 210 - - ns
Notes

1. Allinputs except inputs with internal pull-up or pull-down resistor. These inputs have an absolute leakage current of
maximum 50 pA.

Timing characteristics are measured with C_ = 15 pF.
All inputs except SNERT interface inputs, CLK32 input and BST/TEST inputs.

I stable power supply

CERasasasa\ipiniinignpliph
RST X X X X X X X/<7 >10 cycles of CLK32 ———

coc003

Fig.4 Timing for RST input.
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15V

INPUT
DATA

A A

OUTPUT
DATA

~—su() ——| thg) ==

data data transition
valid period

—- th(O) -—

I+ ) E——

Fig.5 Data input/output timing diagram.

MHB175

TDI, TMS

TDO

<«—Tcy(BST)—™

A A

- tsu(i)(BST) = ~—th(i)(BST)

th(o)(BST) = -

~—tgo)BST) ™

Fig.6 Boundary scan test interface timing diagram.

MHB649
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SNCL

write sequence: ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘

L
SNDA \<aOXalXaZXaSXa4XaSXaGXa7XWOXWlXWZXWSXW4XW5XW6XW7>/

SNDA \<a0 al a2 a3 a4 ab a6 a7> ‘ ‘ ‘ ‘ ‘ ‘ ‘ /S

driven by ‘
SNDA <f0 Xfl XrZ Xr3 Xr4 er er Xr? >—

master
o

read sequence:

driven by
SAA4998H

SNCL ﬁ\_{ﬁ\_/ﬁ\_/ﬁ\_
-«— Tsy(i)(SNCL) — - Th(i)(SNCL)

write sequence:
SNDA >< a6 >< a7 >< wo >< wi

read sequence:

SNDA
driven by >< a6 >< a7

master
—| to(en) [=— 900 —| th(o) |
SNDA %
driven by 1 ro ri
SAA4998H ><
10 %
-— td(0) —»| «— td(0) —
coc004
Fig.7 SNERT interface timing diagram.
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Table 1 YUV formats
FORMAT (@)
1/O PIN@

4:1:1 4:2:2 4:2:2 DPCM
Yx7 Y07 Y17 Y27 Y37 Y07 Y17 Y07 Y17
Yx6 Y06 Y16 Y26 Y36 Y06 Y16 Y06 Y16
Yx5 Y05 Y15 Y25 Y35 Y05 Y15 Y05 Y15
Yx4 Y04 Y14 Y24 Y34 Y04 Y14 Y04 Y14
Yx3 Y03 Y13 Y23 Y33 Y03 Y13 Y03 Y13
Yx2 Y02 Y12 Y22 Y32 Y02 Y12 Y02 Y12
Yx1 Y01 Y11 Y21 Y31 Y01 Y11 Y01 Y11
Yx0 Y00 Y10 Y20 Y30 Y00 Y10 Y00 Y10
Uvx7 uo7 uo5 uo3 uo1 uo7 V07 ucos3 VCO03
UVx6 uo6 uo4 uo02 Uoo uo6 V06 uco2 VCO02
UVx5 V07 V05 V03 Vo1 uos V05 uco1 VCo1
UVx4 V06 V04 V02 V00 uo4 V04 ucoo VCO00
Uvx3 X X X X uo3 V03 X X
Uvx2 X X X X uo2 V02 X X
uvxi X X X X uo1 Vo1 X X
UVx0 X X X X uoo V00 X X

Notes

1. Digit x refers to different /O buses:
a) A =input from 1st field memory
b) F = main output
¢) G = 2nd output for matrix purposes.
The first index digit defines the sample number and the second defines the bit number.
X = don’t care or not available.
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11 PACKAGE OUTLINE

QFP100: plastic quad flat package; 100 leads (lead length 1.95 mm); body 14 x 20 x 2.8 mm SOT317-2

(A3)
Mo,
' ’L"F\f

scale

DIMENSIONS (mm are the original dimensions)

UNIT m/z;\x. Ar | Ay | A3 | bp | ¢ [DOJE®D | e | Hp | HE| L | Lp | v w y |zo®|ze®]| o
0.25 | 2.90 0.40 | 0.25 | 20.1 | 141 242 | 18.2 1.0 0.8 1.0 7°
mm 32 0.05 | 2.65 025 0.25 | 0.14 | 19.9 | 13.9 065 23.6 | 17.6 1.95 0.6 021015 0.1 0.4 0.6 0°
Note
1. Plastic or metal protrusions of 0.25 mm maximum per side are not included.
REFERENCES
VERSION PROJECTION | ISSUEDATE
IEC JEDEC JEITA
99-12-27
SOT317-2 MO-112 = @ 030995
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12 SOLDERING

12.1 Introduction to soldering surface mount

packages

This text gives a very brief insight to a complex technology.
A more in-depth account of soldering ICs can be found in
our “Data Handbook IC26; Integrated Circuit Packages”
(document order number 9398 652 90011).

There is no soldering method that is ideal for all surface
mount IC packages. Wave soldering can still be used for
certain surface mount ICs, but it is not suitable for fine pitch
SMDs. In these situations reflow soldering is
recommended.

12.2 Reflow soldering

Reflow soldering requires solder paste (a suspension of
fine solder particles, flux and binding agent) to be applied
to the printed-circuit board by screen printing, stencilling or
pressure-syringe dispensing before package placement.
Driven by legislation and environmental forces the
worldwide use of lead-free solder pastes is increasing.

Several methods exist for reflowing; for example,
convection or convection/infrared heating in a conveyor
type oven. Throughput times (preheating, soldering and
cooling) vary between 100 and 200 seconds depending
on heating method.

Typical reflow peak temperatures range from

215 to 270 °C depending on solder paste material. The
top-surface temperature of the packages should
preferably be kept:

* below 225 °C (SnPb process) or below 245 °C (Pb-free
process)
— for all BGA, HTSSON-T and SSOP-T packages
— for packages with a thickness = 2.5 mm
— for packages with a thickness < 2.5 mm and a
volume = 350 mm3 so called thick/large packages.

* below 240 °C (SnPb process) or below 260 °C (Pb-free
process) for packages with a thickness < 2.5 mm and a
volume < 350 mm3 so called small/thin packages.

Moisture sensitivity precautions, as indicated on packing,
must be respected at all times.
12.3 Wave soldering

Conventional single wave soldering is not recommended
for surface mount devices (SMDs) or printed-circuit boards
with a high component density, as solder bridging and
non-wetting can present major problems.
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To overcome these problems the double-wave soldering
method was specifically developed.

If wave soldering is used the following conditions must be
observed for optimal results:

« Use a double-wave soldering method comprising a
turbulent wave with high upward pressure followed by a
smooth laminar wave.

¢ For packages with leads on two sides and a pitch (e):

— larger than or equal to 1.27 mm, the footprint
longitudinal axis is preferred to be parallel to the
transport direction of the printed-circuit board,;

— smaller than 1.27 mm, the footprint longitudinal axis
must be parallel to the transport direction of the
printed-circuit board.

The footprint must incorporate solder thieves at the
downstream end.

» For packages with leads on four sides, the footprint must
be placed at a 45° angle to the transport direction of the
printed-circuit board. The footprint must incorporate
solder thieves downstream and at the side corners.

During placement and before soldering, the package must
be fixed with a droplet of adhesive. The adhesive can be
applied by screen printing, pin transfer or syringe
dispensing. The package can be soldered after the
adhesive is cured.

Typical dwell time of the leads in the wave ranges from
3 to 4 seconds at 250 °C or 265 °C, depending on solder
material applied, SnPb or Pb-free respectively.

A mildly-activated flux will eliminate the need for removal
of corrosive residues in most applications.

12.4 Manual soldering

Fix the component by first soldering two
diagonally-opposite end leads. Use a low voltage (24 V or
less) soldering iron applied to the flat part of the lead.
Contact time must be limited to 10 seconds at up to

300 °C.

When using a dedicated tool, all other leads can be
soldered in one operation within 2 to 5 seconds between
270 and 320 °C.
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12.5 Suitability of surface mount IC packages for wave and reflow soldering methods

SOLDERING METHOD
PACKAGE )
WAVE REFLOW®@)

BGA, HTSSON..T®), LBGA, LFBGA, SQFP, SSOP..T®), TFBGA, not suitable suitable
USON, VFBGA
DHVQFN, HBCC, HBGA, HLQFP, HSO, HSOP, HSQFP, HSSON, not suitable(® suitable
HTQFP, HTSSOP, HVQFN, HVSON, SMS
PLCC®), SO, S0OJ suitable suitable
LQFP, QFP, TQFP not recommended®)®) | suitable
SSOP, TSSOP, VSO, VSSOP not recommended(? | suitable
CWQCCN..L®), PMFP®), WQCCN..L® not suitable not suitable
Notes
1. Formore detailed information on the BGA packages refer to the “(LF)BGA Application Note” (AN01026); order a copy

9.

from your Philips Semiconductors sales office.

All surface mount (SMD) packages are moisture sensitive. Depending upon the moisture content, the maximum
temperature (with respect to time) and body size of the package, there is a risk that internal or external package
cracks may occur due to vaporization of the moisture in them (the so called popcorn effect). For details, refer to the
Drypack information in the “Data Handbook IC26; Integrated Circuit Packages, Section: Packing Methods”.

These transparent plastic packages are extremely sensitive to reflow soldering conditions and must on no account
be processed through more than one soldering cycle or subjected to infrared reflow soldering with peak temperature
exceeding 217 °C £ 10 °C measured in the atmosphere of the reflow oven. The package body peak temperature
must be kept as low as possible.

These packages are not suitable for wave soldering. On versions with the heatsink on the bottom side, the solder
cannot penetrate between the printed-circuit board and the heatsink. On versions with the heatsink on the top side,
the solder might be deposited on the heatsink surface.

If wave soldering is considered, then the package must be placed at a 45° angle to the solder wave direction.
The package footprint must incorporate solder thieves downstream and at the side corners.

Wave soldering is suitable for LQFP, TQFP and QFP packages with a pitch (e) larger than 0.8 mm; it is definitely not
suitable for packages with a pitch (e) equal to or smaller than 0.65 mm.

Wave soldering is suitable for SSOP, TSSOP, VSO and VSSOP packages with a pitch (e) equal to or larger than
0.65 mm; it is definitely not suitable for packages with a pitch (e) equal to or smaller than 0.5 mm.

Image sensor packages in principle should not be soldered. They are mounted in sockets or delivered pre-mounted
on flex foil. However, the image sensor package can be mounted by the client on a flex foil by using a hot bar
soldering process. The appropriate soldering profile can be provided on request.

Hot bar or manual soldering is suitable for PMFP packages.

12.6 Additional soldering information

The package QFP100 (lead-free; SOT317GC11, subpackage of the SOT317-2) is granted the Moisture Sensitivity
Level (MSL) 3.

Soldering temperature of > 215 °C is recommended or RMA flux.
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13 DATA SHEET STATUS

DATA SHEET

LEVEL ] sTaTUS®

PRODUCT
STATUS(®)

DEFINITION

| Objective data

Development

This data sheet contains data from the objective specification for product
development. Philips Semiconductors reserves the right to change the
specification in any manner without notice.

Il Preliminary data

Qualification

This data sheet contains data from the preliminary specification.
Supplementary data will be published at a later date. Philips
Semiconductors reserves the right to change the specification without
notice, in order to improve the design and supply the best possible
product.

] Product data

Production

This data sheet contains data from the product specification. Philips
Semiconductors reserves the right to make changes at any time in order
to improve the design, manufacturing and supply. Relevant changes will
be communicated via a Customer Product/Process Change Notification

(CPCN).

Notes

1. Please consult the most recently issued data sheet before initiating or completing a design.

2. The product status of the device(s) described in this data sheet may have changed since this data sheet was
published. The latest information is available on the Internet at URL http://www.semiconductors.philips.com.

3. For data sheets describing multiple type numbers, the highest-level product status determines the data sheet status.

14 DEFINITIONS

Short-form specification [0 The data in a short-form
specification is extracted from a full data sheet with the
same type number and title. For detailed information see
the relevant data sheet or data handbook.

Limiting values definition [ Limiting values given are in
accordance with the Absolute Maximum Rating System
(IEC 60134). Stress above one or more of the limiting
values may cause permanent damage to the device.
These are stress ratings only and operation of the device
at these or at any other conditions above those given in the
Characteristics sections of the specification is not implied.
Exposure to limiting values for extended periods may
affect device reliability.

Application information [0 Applications that are
described herein for any of these products are for
illustrative purposes only. Philips Semiconductors make
no representation or warranty that such applications will be
suitable for the specified use without further testing or
modification.
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15 DISCLAIMERS

Life support applications O These products are not
designed for use in life support appliances, devices, or
systems where malfunction of these products can
reasonably be expected to result in personal injury. Philips
Semiconductors customers using or selling these products
for use in such applications do so at their own risk and
agree to fully indemnify Philips Semiconductors for any
damages resulting from such application.

Right to make changes [ Philips Semiconductors
reserves the right to make changes in the products -
including circuits, standard cells, and/or software -
described or contained herein in order to improve design
and/or performance. When the product is in full production
(status ‘Production’), relevant changes will be
communicated via a Customer Product/Process Change
Notification (CPCN). Philips Semiconductors assumes no
responsibility or liability for the use of any of these
products, conveys no licence or title under any patent,
copyright, or mask work right to these products, and
makes no representations or warranties that these
products are free from patent, copyright, or mask work
right infringement, unless otherwise specified.
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