INTEGRATED CIRCUITS

DATA SHIE

=1

TDA8/785

controls

8-bit high-speed analog-to-digital
converter with gain and offset

Preliminary specification
File under Integrated Circuits, 1C02

Philips
Semiconductors

PPPPPPP

1996 Jan 17

PHILIPS



Philips Semiconductors

Preliminary specification

8-bit high-speed analog-to-digital

TDA8785

converter with gain and offset controls

FEATURES

8-bit analog-to-digital converter (ADC)

8-bit digital-to-analog converter (DAC)

Sampling rate up to 30 Msps for both ADC and DAC
Binary or two’s complement 3-state TTL outputs
TTL compatible inputs and outputs

100 MHz variable gain amplifier (O to 20 dB) externally
controlled

All analog inputs and outputs are differential (can also
be used in single-ended format)

Analog input signal from 0.1 to 1.0 V (p-p) differential
Offset amplifier with:
— slow offset control (250 mV)

— fast offset control (500 mV) eventually driven by
internal DAC

ADC output code of 8 (typ.) when analog input signal
and offset correction inputs are 0 V

QUICK REFERENCE DATA

¢ Gain, slow offset control inputs and DAC output swing of
1.5V (p-p) range (2.75 £0.75 V)

e 2.75 V reference voltage
* Internal references for ADC and DAC.

GENERAL DESCRIPTION

The TDA8785 is an 8-bit analog-to-digital converter with
gain and offset controls for the input signal. An internal
8-bit DAC provides digital adjustment of the different input
offsets.

APPLICATIONS

e CCD type of systems
e Scanner

¢ Copier

¢ Video acquisition.

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
Veeal analog supply voltage 1 4.75 5.0 5.25 \Y
Veeaz analog supply voltage 2 4.75 5.0 5.25 \%

Veep digital supply voltage 4.75 5.0 5.25 \Y
Veco TTL output supply voltage 4.75 5.0 5.25 \%
lcca analog supply current - 80 - mA
lcep digital supply current - 30 - mA
lcco TTL output supply current - 9 - mA
INL integral non-linearity 0 to 20 dB gain; ramp input | - +0.7 tbf LSB
DNL differential non-linearity 0 to 20 dB gain; ramp input | — 0.4 tbf LSB
foikmax) maximum clock frequency ADC and DAC 30 - - MHz
B controlled gain amplifier - 100 - MHz

bandwidth
Piot total power dissipation - 600 - mw
ORDERING INFORMATION
TYPE PACKAGE

NUMBER | NAME DESCRIPTION VERSION

TDA8785H | QFP44 | plastic quad flat package; 44 leads (lead length 1.3 mm); body 10 x 10 x 1.75 mm | SOT307-2
1996 Jan 17 2
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BLOCK DIAGRAM
DEC2 OF
Vccalr VccA2 AGNDL  AGND2 B VRB Vref DEC1
1 2 3 4 6 |7 l36 |5 l35 |34
I é v | RecuLaTOrRs | ¥
: 43
Vi(p) i
y Vi(n) g
SOFF(p) ™ OFFSET R 8 | TmL 26w33|
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VFOFF(p) YPRe
VFOFF(n) >
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v
ccA 25|
150Q ||150 0 o ceo
VDACO(p) : « TDA8785 ;—OGND
VDACO(n) <
VEspac(p) —-2»
u DAC
VESDAC(n) > CLOCK CLOCK
T DRIVER DRIVER
81121019 420 422 |23 %21 MBG681
[ [
DA7 to DAO CLKDAC CLKADC  Vgep DGND

Fig.1 Block diagram.
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PINNING
SYMBOL |PIN DESCRIPTION SYMBOL |PIN DESCRIPTION
Veeat 1 |analog supply voltage 1 (+5 V) OGND 24 | output ground
Veea2 2 | analog supply voltage 2 (+5 V) Vceco 25 | output supply voltage (+5 V)
AGND1 3 |analog ground 1 ADO 26 | output data; bit 0 (LSB)
AGND2 4 | analog ground 2 AD1 27 | output data; bit 1
DEC2 5 | decoupling input 2 AD2 28 | output data; bit 2
B 6 | bandwidth adjustment node input AD3 29 |output data; bit 3
VRB 7 | ADC reference voltage output bottom AD4 30 | output data; bit 4
(decoupling) AD5 31 |output data; bit 5
Vbacom) 8 | DAC negative voltage output AD6 32 | output data; bit 6
Voacop) | 9 | DAC positive voltage output AD7 33 | output data; bit 7 (MSB)
VEespacp) | 10 | DAC full-scale positive control voltage OF 34 | output format input
input y DEC1 35 | decoupling input 1
Vesoac) | 11 \?Q;Jg";;ﬂe negative control Vet 36 | reference voltage output (2.75 V)
DA7 12 | DAC TTL input: bit 7 (MSB) VsoFF(p) 37 isr::;\lljvtoffset amplifier positive voltage
DAG 13 | DAC TTL input; bit 6 VsorFr(n) 38 | slow offset amplifier negative voltage
DA5 14 | DAC TTL input; bit 5 input
DA4 15 | DAC TTL input; bit 4 Vesapp) | 39 | gain control positive voltage input
DA3 16 | DAC TTL input; bit 3 VEesapm) | 40 | gain control negative voltage input
DA2 17 |DAC TTL input; bit 2 Veorrm | 41 | fast offset amplifier negative voltage
DAl 18 | DAC TTL input; bit 1 input
DAO 19 [DAC TTL input; bit 0 (LSB) VEOFF(p) 42 | fast offset amplifier positive voltage
CLKDAC | 20 | DAC clock input input
DGND 21 | digital ground Vi) 43 | analog positive voltage input
CLKADC 22 | ADC clock input Vi(n) 44 analog negative voltage input
Veep 23 | digital supply voltage (+5 V)
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Veear [1]
Veeaz [2]
AGND1 [ 3]
AGND2 [ 4|
DEC2 [ 5 |
5[]

Ve [ 7]
Vpbacom) [ 8]
Vbaco() [2]
VESDAC(p) @

VEspac() [11]

44] Vi)

43] Vi(p)

[42] Veorr(p)
[41] VEoFF(M)
[40] VEsAD(n)
[39] VEsaD(p)
[38] Vsorr()
[37] Vsorr(p)
[36] Vier

35] DEC1

[34] OF

TDA8785

33] AD7
32] AD6
31] ADs
[30] AD4
29] AD3
28] AD2
27] AD1

26 [ ADO

[25] Veco
[24] oGND
23] Veep

DA7 [12]
DA6 [13]
DAS [14]
DA4 [15]
DA3 [16]
DA2 [17]
DAL [18]
DAO [19]

CLKDAC [20]

Fig.2 Pin configuration.

DGND [21]

CLKADC [22]

MBG680
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FUNCTIONAL DESCRIPTION

The TDA8785 is composed of an 8-bit ADC (30 Msps), a
wide-band gain amplifier, an input offset amplifier and an
8-bit dynamic adjustment DAC.

Input signal

Two input pins are provided to apply a differential input
signal with a wide range (100 to 1000 mV differential). It is
also possible to apply a single signal by setting a DC
voltage on one of the differential pins and supplying the
signal to the other.

Controlled gain amplifier

The gain amplifier is used to adjust the wide input signal
range to the fixed ADC input range of 1 V (p-p).

A large gain of 20 dB can be achieved with low-noise
behaviour and a large bandwidth of 100 MHz to correctly
amplify square type signals with step edges. Using pin 6,
it is possible to reduce the internal bandwidth of the gain
amplifier via an external capacitor and thus improve its
noise behaviour. The gain amplifier is controlled via an
external differential voltage (single input can also be
applied).

Input offset amplifier and adjustment DAC

The Input offset amplifier contains two different control

inputs (which can also be single):

 Slow offset control, for slow variation characteristics
(e.g. temperature, supply voltage, etc.)

 Fast offset control, for correction related to the clock
rate.

Slow offset control is carried out by an external voltage
while fast offset control is digitally carried out via the
internal 8-bit DAC with external connections of the

respective pins Vpaco(n), Vbaco(p): VForr(n) and VEorr(p)-

1996 Jan 17

The internal 8-bit DAC operates at the ADC clock rate to
allow dynamic corrections on the input signal chain based
on the signal processing information carried out after the
digital conversion. The output voltage amplitude of the
DAC can be controlled via a different input voltage (which
can also be single) in a range of +25% with a 150 Q DAC
output load.

The DAC can also be used for the gain or the slow offset
control with some external DC voltage adaptations and
can be considered as a separate function of the ADC
chain. The DAC can be used independently, for example
as a video DAC.

8-bit ADC

The 8-bit ADC converts a signal of 1 V (p-p) from the
controlled gain amplifier into an 8-bit coded digital word at
a maximum rate of 30 Msps. Its reference voltage is
supplied by the general voltage regulator. The output data
format can either be binary, two’s complement or 3-state
by selecting pin OF.

When all the differential inputs on the offset amplifier
(Vsorr), Vsorrn): VForrm), VForr(p): Vi) and Vi) are at
0 V (equivalent to both inputs short-circuited), the output
code of the ADC is code 8.

Internal voltage regulator

An internal voltage regulator provides all the references for
the different blocks. A stable 2.75 V voltage reference
output is provided for use in the application environment.
One application is to connect all the slow control inputs
(Vrspac(p): VEspac) Vsorr(p): Vsorrn), VEsab(p) and
VEsap(n)) to this reference, either to their two differential
inputs to get the nominal settings or to one of the
differential inputs to have easy single-input control.

All these control inputs have the same control range.
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LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Veea analog supply voltage -0.3 +7.0 Y,
Vcep digital supply voltage -0.3 +7.0 Vv
Veco output supply voltage -0.3 +7.0 Vv
AVce supply voltage difference between
Vcea and Veep -1.0 +1.0 \Y
Vcep and Veco -1.0 +1.0 \%
Vcea and Veeo -1.0 +1.0 \Y
\ input voltage referenced to AGND | -0.3 +7.0 Y
Velk(p-p) clock input voltage for switching (peak-to-peak value) | referenced to DGND | - Veep Vv
lo output current - 6 mA
Tstg storage temperature =55 +150 °C
Tamb operating ambient temperature 0 70 °C
T junction temperature - 150 °C
THERMAL CHARACTERISTICS
SYMBOL PARAMETER VALUE UNIT
Rthj-a thermal resistance from junction to ambient in free air 75 KW

1996 Jan 17 7
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CHARACTERISTICS
Vceal = Veea2 = Veep = Veco = 4.75 10 5.25 V; AGND, DGND and OGND short-circuited together;
Veea 1o Veep = Veep 10 Veco =Veea t0 Veco =-0.25 10 +0.25 V; Tamp = 0to 70 °C;
typical values measured at Veea = Veep = Veco =5V and Tamp = 25 °C; unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
Supplies
Vceal analog supply voltage 1 4,75 5.0 525 |V
Veeaz analog supply voltage 2 4.75 5.0 525 |V
Veep digital supply voltage 4.75 5.0 525 |V
Veeco TTL output supply voltage 4.75 5.0 525 |V
lcca analog supply current - 80 - mA
lcep digital supply current - 30 - mA
lcco TTL output supply current - 9 - mA
Reference voltages (pins V (¢t and Vgg)
Vet output reference voltage 2.60 2.75 290 |V
Viine line regulation voltage Veea=4.75105.25V - 4 - mV
Lo output load current -1 - - mA
VRB reference voltage output bottom - Veca—25 |- \%
(decoupling)
VosB offset voltage bottom code 0 - Vgp - 250 - mV
AVapc ADC reference voltage difference | between code 0 and 255 | - 1 - \%
Analog inputs (pins V) and V()); see Table 1
Vi(p-p) differential input voltage 0 dB gain - 1000 - mV
Vi) ~ Vi) (peak-to-peak value) |20 ¢B gain - 100 - mv
\/ DC input voltage - 3.0 - \
li input current - 10 - HA
Z; input impedance - 20 - kQ
Ci input capacitance - 1 - pF
Fast amplifier inputs (pins V. rorr(p) and V rorr(n)); DC parameters
VEOFF(p) input voltage 0 dB gain - 500 - mV
20 dB gain - 50 - mV
VEoFF(M) input voltage 0 dB gain - 500 - mV
20 dB gain - 50 - mV
\/ DC input voltage - Veea-0.25 | = \%
li input current - 10 - HA
Z; input impedance - 20 - kQ
Ci input capacitance - 1 - pF
1996 Jan 17 8
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SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. | UNIT
Slow offset amplifier inputs (pins V. sorr(p) and V sorrn)) gain amplifier at 0 dB; note 1
Vos offset voltage at ADC input Vsorrp) =2 V; - -0.25 - \%
Vsorrm = 2.75 V
VSOFF(p) =275V, - 0 - \%
VSOFF(n) =275V
Vsorrp) = 3.5V, - +0.25 - \%
VSOFF(n) =275V
li input current - 10 - HA
Offset reference code; T gmp =25 °C
OFSRE offset reference (ADC output code) | Vip) = Vin); - 8 - code
OFSER offset reference error on code 8 VFoFF(p) = VFOFF(n); thf 0 tbf code
Vsorr(p) = Vsorr(n)
amplifier gain set at 0 dB
Gain control inputs (pins V' Fsap(p) and Vesapy); see Fig.7
Gy(min) minimum voltage gain VEsapp) =2 V; - - 0 dB
VFSAD(n) =275V
Gy(max) maximum voltage gain VEsapp) = 3.5V, 20 - - dB
VFSAD(n) =275V
li input current - 10 - MA
DAC full-scale control inputs (pins V. gspac(p) and Vespac)) 150 Q output load on pins V' paco(p) and Vpacogm):
see Table 3
Vbacom) DAC output voltage (pin 8) code 0 at DAC inputs - Veea - \Y
code 255 at DAC inputs; | - Veeca— 04 |- \%
VEspacp) =2V,
VEspacn) = 2.75V
code 255 at DAC inputs; | - Veea—-05 |- Vv
VEspacp) = 2.75 V,;
VEspacn) = 2.75 V
code 255 at DAC inputs; | - Veea—0.6 |- \
VEspacp) = 3.5V,
VEspacn) = 2.75 V
li input current - 2 - MA
Bandwidth adjustment node input (pin B); see Fig.6
Z; input impedance | - | 500 - | Q
8-bit DAC; f ¢k = 30 MHz, ramp input; T amp =25 °C
Zy output impedance - 150 - Q
INL integral non-linearity - +0.4 tbf LSB
DNL differential non-linearity - +0.4 tbf LSB

1996 Jan 17
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SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. | UNIT
Digital inputs (pins CLKDAC, CLKADC and DAY to DAO)
Vi LOW level input voltage 0 - 0.8 Y
Vi HIGH level input voltage 2.0 - Veep |V
I LOW level input current Vak=0.4V -400 - - HA
il HIGH level input current Ve =27V - - 100 HA
Zi input impedance fak = 10 MHz - 4 - kQ
Ci input capacitance fok = 10 MHz - 45 - pF
ADC output format (pin OF); see Table 2
Vi LOW level input voltage 0 - 0.2 Y
Vi HIGH level input voltage 2.6 - Veep |V
V| input voltage in high impedance - 1.15 - Y
state
e LOW level input current Vek =04V -370 -300 - MA
lH HIGH level input current V=27V - 300 450 HA
ADC digital outputs
VoL LOW level output voltage loL =2 mA 0 - 0.6 \Y
VoH HIGH level output voltage lon =-0.4 mA 2.4 - Veco |V
ADC and DAC switching; see Fig.4
feikmax) maximum clock frequency note 2 30 - - MHz
tcpH clock pulse width HIGH 12 - - ns
tepL clock pulse width LOW 12 - - ns
Analog processing; note 3
INL integral non-linearity ramp input (full scale); - +0.7 tbf LSB
0 to 20 dB gain
DNL differential non-linearity ramp input (full scale); +0.4 tbf LSB
0 to 20 dB gain
S/IN signal-to-noise ratio fi = 4.43 MHz
(without harmonics) 0 dB gain - 47 - dB
10 dB gain - 45 - dB
20 dB gain - 43 - dB
B bandwidth -3dB - 100 - MHz
ts settling time note 4 - 2 - code
1996 Jan 17 10
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SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
Timing
ADC DIGITAL OUTPUTS (C, = 15 pF)
tas sampling delay time - 15 - ns
th output hold time 7 - - ns
tq output delay time - - 16 ns
DAC ouTPUTS (PINS Vpaco(p) AND Vpacom))
tsu: AT data set-up time note 5 -0.3 - - ns
tHD: DAT data hold time note 5 - - 2 ns
ts DAC settling time (1% accuracy) R.=150Q;C_.=15pF |- 8 - ns
3-STATE OUTPUT DELAY TIMES (see Fig.5)
tazH enable HIGH - 12 14 ns
tazL enable LOW - 10 12 ns
taHz disable HIGH - 58 62 ns
taLz disable LOW - 70 74 ns
Notes

1. Vs is proportional to the amplifier gain. For instance, Vo5 at 20 dB is the one indicated at 0 dB multiplied by 10.

2. Itis recommended that the rise and fall times of the clock are >1 ns. In addition a good layout for the digital and
analog grounds is recommended.

3. Analog processing from signal inputs or fast offset amplifier inputs to ADC digital output; fqx = 30 MHz; no external
filtering on pin 6 (B).

4. Settling time is the number of code variations at the ADC output, after one clock period settling. A full-scale jump is
applied at the DAC inputs, with the DAC output (square signal) connected to the fast offset amplifier input. ADC and
DAC clock signals (CLKADC and CLKDAC) are in phase.

5. The data set-up time (tsy: pat) is the minimum period preceding the rising edge of the clock, that the input data must
be stable in order to be correctly registered. A negative set-up time indicates that the data may be initiated after the
rising edge and still be recognized. The data set hold time (typ. paT) iS the minimum period following the rising edge
of the clock, that the input data must be stable in order to be correctly registered. A negative hold time indicates that
the data may be released prior to the rising edge and still be recognized.

1996 Jan 17 11
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Table 1 Output coding and input voltage (typical values; referenced to AGND, Vg — Vin) =1V (p-p), 0 dB gain, no
offset correction

BINARY OUTPUT BITS TWO’'S COMPLEMENT OUTPUT BITS
STEP Vi(p) - Vi(n)
D7 | D6 |D5 | D4 | D3 | D2 | D1 | DO | D7 |D6|D5|D4|D3|D2|D1| D0
Underflow <-0.032 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0
0 -0.032 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0
1 - 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 1
8 0 0 0 0 0 1 0 0 0 1 0 0 0 1 0 0 0
254 - 1 1 1 1 1 1 1 0 0
255 0.968 1 1 1 1 1 1 1 1 0
Overflow >0.968 1 1 1 1 1 1 1 1 0

Table 2 OF input coding

OF ADO to AD7
0 active, two's complement
1 high impedance
open circuit®) active, binary

Note

1. Use C =10 pF to DGND.

Table 3 Input coding and DAC output voltages (typical values; referenced to Vcca regardless of the offset voltage);
VEspac(p) = VFsDAC(n)
BINARY INPUT DATA DAC OUTPUT VOLTAGES (V)
CODE Z, =10kQ Z, =150 Q
DA7 | DA6 | DA5 | DA4 | DA3 | DA2 |DA1 |DAO
Vbacop) | Vpacom) | Vbacop) | Vbacom)
0 0 0 0 0 0 0 0 0 -1.0 0 -0.5 0
1 0 0 0 0 0 0 0 1 - - - -
128 1 0 0 0 0 0 0 0 -0.5 -0.5 -0.25 -0.25
254 0 - - - -
255 1 0 -1.0 0 -0.5
1996 Jan 17 12
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tsy;DAT — ™| 'HD; DAT
— 30V
input data stable — — 14V
—oV

/ 3.0V
CLKDAC x / 14V
— 0V

MBG682

The shaded areas indicate when the input data may change and be correctly registered. Data input update must be completed within 0.3 ns, after the
first rising edge of the clock (tsu; pat is negative; —0.3 ns). Data must be held at least 2 ns after the rising edge (tnp; pat = +2 ns).

Fig.3 Data set-up and hold times (DAC).

CLKADC

= A A
\ N/ \ /L
I‘ample N ,s/ample N+1 lsample N+2

— \\

- th |-

Vip) ~ Vi)

—
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24V
DATA DATA DATA DATA DATA 14V
ADO to AD7 N-2 N-1 N N+1 :
t 04V

L* ty — MBG683

Fig.4 Timing diagram
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TDA8785 P s1 Lzt Veen
15 pF 'dHz GND
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fOF =100 kHz.
Fig.5 Timing diagram and test conditions of 3-state output delay time.
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=5 s
f_3DB S) — SIN
(MHz) N 14 (dB)
N
\ ’
10 46
7
A
\2;// \\
v \\
v
,// \
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(1) fsas.

(2) Signal-to-noise ratio.
The controlled gain amplifier is set at 20 dB gain.

Fig.6 Gain amplifier bandwidth and acquisition chain S/N ratio as a function of the external capacitance on pin 6.
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Fig.7 Typical amplifier gain (Gy) as a function of the differential input voltage; Vrsap(p) — VFsap(m)-
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INTERNAL PIN CONFIGURATIONS

Veeo v
cca
- VESDAC(p): VSOFF(p): a
2 ) )
VESAD(p): VFOFF(p) Vi(p)
or
VESDAC(n)' VSOFF(n):
ADO to AD7 1, VEsAD(n) VFOFF(n): Vi(n) <
A
AGND
DGND
MBG686
MBG685
Fig.8 TTL data outputs. Fig.9 Analog inputs.
Veea , Veea
x [Jsoa x
B RLaD
VRB
r e yy é
AGND AGND
MBG688
MBG687
Fig.10 Bandwidth input (B). Fig.11 Vgg.
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Veebp

DA7 to DAO
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CLKDAC
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CLKADC

DGND

bl
|4

200 Q

40 kQ

Fig.12 DAC inputs.

MBG689

VDACO(p)

bl
|4

bl

VDACO(n)
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Fig.13 DAC outputs.
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APPLICATION INFORMATION
B\ Vref DEC2 DEC1 OF
., Veeal
AGND1 AGND2 T ] 33 T T T T
= 100
Vecar Vecaz  u % 2pF N ;g 0t
RB
1 2 3 4 6 A7 136 |5 [35 |34
I é Y | REGULATORS | Y
: 43
Vi(p) i
y Vi) "
SOFF(p) > 8 26t033| ADO
V. 38 | OFFSET > o T ,
SOFF(n) > AMPLIFIER GAIN ADC OUTPUTS[3 At87
VFOFF(p) |42,
41
VFOFF(n) f )
v VESAD(p) —22
CCA VEsAD(n) —-22
150 [ | 150 Veea 25! veeo
Q Q 150Q | |150Q
v, 24
DACOP) |9 TDAS785 — OGND
8 < 5
VpAco(n) )
% 10,
FSDAC(p) > DA
\% 1,
FSDAC(n) > CLOCK CLOCK
T DRIVER DRIVER
81121019 420 422 |23 21 | \Beeos
DA7 to DAO CLKDAC CLKADC  Vgep DGND

Fig.14 Application diagram.
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PACKAGE OUTLINE
QFP44: plastic quad flat package; 44 leads (lead length 1.3 mm); body 10 x 10 x 1.75 mm SOT307-2
| //\\\ |
/I ‘ | \ \ ‘ \
| SUTITOAD, | 3 SOOI
O] S t
y -
[A]
LcHAARAAAAARR=
- ‘ Zg
— ‘ T
== | =R +
E%Jfgj . I\ ATZ A ( ‘\ (: (A3)
= | - Bl | | NG |
T : :I:I%% f AN t*\fe
in 1 index P
E:-;\,‘CD/F) 1‘ élclzj Y —ET
JiEEEEEEELE |
o o | e
- D . B
- fio ~~{=]v @8]
0 25 5mm
— ‘sc‘lale‘ ‘

DIMENSIONS (mm are the original dimensions)

A
UNIT | o | At | A2 | Ag | bp | ¢ |[DWJEW | e | Hp [ HE| L | Ly | Q | v | w |y |Zo® ze®) 0
0.25 | 1.85 0.40 | 0.25 | 10.1 | 10.1 129 | 129 0.95 | 0.85 1.2 | 1.2 | 10°
mm 1210 | 505 | 165 | 925 | 020 | 0.14 | 9.9 | 9.9 | O8 | 123 | 123 12 | 055|075 | 015|015 1 O1 | g5 | 08 | @°
Note
1. Plastic or metal protrusions of 0.25 mm maximum per side are not included.
OUTLINE REFERENCES EUROPEAN
VERSION PROJECTION ISSUE DATE
IEC JEDEC EIAJ

SOT307-2 E @ 95:02:04
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SOLDERING
Introduction

There is no soldering method that is ideal for all IC
packages. Wave soldering is often preferred when
through-hole and surface mounted components are mixed
on one printed-circuit board. However, wave soldering is
not always suitable for surface mounted ICs, or for
printed-circuits with high population densities. In these
situations reflow soldering is often used.

This text gives a very brief insight to a complex technology.
A more in-depth account of soldering ICs can be found in

our “IC Package Databook” (order code 9398 652 90011).

Reflow soldering

Reflow soldering techniques are suitable for all QFP
packages.

The choice of heating method may be influenced by larger
plastic QFP packages (44 leads, or more). If infrared or
vapour phase heating is used and the large packages are
not absolutely dry (less than 0.1% moisture content by
weight), vaporization of the small amount of moisture in
them can cause cracking of the plastic body. For more
information, refer to the Drypack chapter in our “Quality
Reference Handbook” (order code 9397 750 00192).

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.

Several techniques exist for reflowing; for example,
thermal conduction by heated belt. Dwell times vary
between 50 and 300 seconds depending on heating
method. Typical reflow temperatures range from
215 to 250 °C.

Preheating is necessary to dry the paste and evaporate
the binding agent. Preheating duration: 45 minutes at
45 °C.
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Wave soldering

Wave soldering is not recommended for QFP packages.
This is because of the likelihood of solder bridging due to
closely-spaced leads and the possibility of incomplete
solder penetration in multi-lead devices.

If wave soldering cannot be avoided, the following
conditions must be observed:

¢ A double-wave (a turbulent wave with high upward
pressure followed by a smooth laminar wave)
soldering technique should be used.

* The footprint must be at an angle of 45  ° to the board
direction and must incorporate solder thieves
downstream and at the side corners.

Even with these conditions, do not consider wave
soldering the following packages: QFP52 (SOT379-1),
QFP100 (SOT317-1), QFP100 (SOT317-2),

QFP100 (SOT382-1) or QFP160 (SOT322-1).

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.

Maximum permissible solder temperature is 260 °C, and
maximum duration of package immersion in solder is

10 seconds, if cooled to less than 150 °C within

6 seconds. Typical dwell time is 4 seconds at 250 °C.

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

Repairing soldered joints

Fix the component by first soldering two diagonally-
opposite end leads. Use only a low voltage soldering iron
(less than 24 V) 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.



Philips Semiconductors Preliminary specification

8-bit high-speed analog-to-digital converter

. i TDA8785
with gain and offset controls
DEFINITIONS
Data sheet status
Objective specification This data sheet contains target or goal specifications for product development.
Preliminary specification This data sheet contains preliminary data; supplementary data may be published later.
Product specification This data sheet contains final product specifications.

Limiting values

Limiting values given are in accordance with the Absolute Maximum Rating System (IEC 134). 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

Where application information is given, it is advisory and does not form part of the specification.

LIFE SUPPORT APPLICATIONS

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 customers using or selling these products for
use in such applications do so at their own risk and agree to fully indemnify Philips for any damages resulting from such
improper use or sale.
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