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ABSTRACT

This thesis presents the project of Digital Oscilloscope which can measure
Direct current and Alternating current. with frequency maximum at 300 kHz.The Digital
Oscilloscope consists of 2 input channels, 5 level of Vol/Div and 8 level Time/Div. The principle
of Digital Oscilloscope is changing the analogs to digital signals and write these sampling signals
to RAM. Then the control unit will read the data and convent to the appropriate Addresses for
writing to video RAM. Afterthat the data in video RAM is read to modulate with sync signals and
display on television . This Digital Oscilloscope has the error at =+ 15 % when compose to

commercial Oscilloscope.
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ORG 0000
MOV PO, #00
MOV RO, #0

MOV R1,#100

MOV R2,#0
MOV  R3,#100
MOV R4,#0

MOV DPTR, #TTB
MOV R7,#00

MOV A, #OFH

sk sk sk ok sk sk sk sk sk sk sk sk sk sk sk ok sk ok sk sk sk ok sk s sk sk sk sk sk sk sk sk sk stk sk sk sk sk sk sk sk sk sk sk skoskskskeskskosk stk sk skosteosk skosk sk skok sk skok skokokokok
5

3

CLR VDOL1

3k 3k sk sk sk sk sk sk sk sk sk sk st sk ok sk sk sk sk sk sk sk sk skt skt sk sk sk sk sk sk sk st sk sk sk ok sk sk sk sk sk sk skeskosk sk sk sk sk skskokosk sk sk sk skstokokok skokoskok sk kokok sk
b

MAINI:

R
LP21:

LP211:

MOV  Pl1,#0FFH

CLR Pl1.0

SETB PI1.0

MOV  P3, #0A5H

JB7 " P1.9TR1I ;RD MEM
JNB P1.7,LP21 ;VER

IJB% %P1¥7 4,P211

3k sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk skesk sk skosk sk sk sk sk sk sk ok sk ok sk sk sk sk sk sk skosk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk ok skok skok sk okok sk okskokokok
bl

b

WR VDO1, RD VDO2

+ 3k sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk stk sk skesk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk skok skok skok skokokok skskokoskok
5

LP31:

LP51Z:

LP311:

MOV  P3,#0A6H
MOV PI1,#0FFH
MOV P1,#0E5H
JNB PL1.6,LP31

JNB PL.7,LP51Z
MOV  P3,#0FDH

JB= Pl 7: P31
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.****************************************************************************
’

WR VDOI, RD VDO2

;****************************************************************************
MOV  P3, #0A6H
MOV PI1, #0FFH
MOV PI1, #0E3H
LP41: JNB P1.6, LP41
LEPS1: INB P17 EPS]
MOV  P3, #0FDH
LP511: IB 4 P17, LBS11

.****************************************************************************
’

CLR VDO2

;****************************************************************************
MOV Pl, #0FFH
CLR PI1.0
SETB P1.0
MOV  P3, #0C9H

LP61: JB P1.5,LP61
LP71: JNB P1.7,LP71
LP711: JB  P1.7,LP711

s sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk skt sk sk sk ok sk sk ok sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk skok sk sk sk sk sk sk sk sk skokokokoskok skok skokokokoskokskokk
5

WR VDO2, RD VDOL1

HAAERAEE AR AR R Rk
MOV  P3, #59H
MOV Pl #0FFH
MOV  PIl, #0E5H
LP&1: JNB P1.6,LP81
LP811: JNB P1.7,LPS8l11
MOV  P3, #0EFH
LP81Z: JB  P1.7,LP81Z
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-****************************************************************************
’

WR VDOL, RD VDO2

;****************************************************************************
MOV  P3, #59H
MOV PIl, #0FFH
MOV PIl, #0E3H
LP91: INB= P1.6, 1sPO1
LP911: JNB P1.7,LP91l
MOV  P3, #0EFH

LP91Z: IB #PF7 1 POTZ
LCALL KEY
LIMP MAINI

KEY: JB  P0.0, MM1

DINZ RO, MMI1
MOV RO, #0
DINZ RI1, MMI

CINE A, #0FFH, QA

SIMP QB
QA: ADD A, #32
QB: LCALL DELAY
MNI: MOV P2, A
MOV PO, A

MOV RI, #100
MMI1: JB  P0.1, MM2
DINZ R2, MM2
MOV R2,#0
DINZ R3, MM2
LCALL DELAY

CINE A, #00001111B, MNX




116

SIMP MN2
MNX: SUBB A, #32
MN2: MOV P2, A

MOV PO, A

MOV R3,#100

MM2: RET

DELAY: MOV 6, #50

DD: MOV RS, #250

DDD: DINZ RS5,DDD
DINZ R6,DD
RET

TTB: DB  OOFH, 02FH, 04FH, 06FH, OF8H, 0AFH, OCFH, ODFH
END

51 a2 Tdsunsuarugumsiinu
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8-bit high-speed analog-to-digital

converter

FEATURES

8-bit resolution

°

°

Sampling rate up to 40 MHz
High signal-to-noise ratio over a large analog input
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TDA8703
APPLICATIONS
» General purpose high-speed analog-to-digital
conversion

« Digital TV, IDTV

frequency range (7.1 effective bits at 4.43 MHz e Subscriber TV decoder

full-scale input)

°

required

TTL compatible digital inputs
Low-level AC clock input signal allowed

Low analog input capacitance, no buffer amplifier

o Satellite TV decoders

Binary or two's complement 3-state TTL outputs « Digital VCR.
Overflow/underflow 3-state TTL output

GENERAL DESCRIPTION
The TDAB703 is an 8-bit high-speed Analog-to-Digital

Internal reference voltage generator Converter (ADC) for video and other applications.
Power dissipation only 290 mW (typical)

It converts the analog input signal into 8-bit binary-coded
digital words at a maximum sampling rate of 40 MHz.

All digital inputs and outputs are TTL compatible, although
a low-level AC clock input signal is allowed.

* No sample-and-hold circuit required.

ORDERING INFORMATION

TYPE PACKAGE
NUMBER NAME DESCRIPTION VERSION
TDA8703 DIP24 plastic dual in-line package; 24 leads (600 mil) SOT101-1
TDA8703T S024 plastic small outline package; 24 leads; body width 7.5 mm SOT137-1
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QUICK REFERENCE DATA

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. | UNIT
Veea analog supply voltage 45 5.0 5.5 V
Veen digital supply voltage 4.5 5.0 55 \%
Vceo output stages supply voltage 4.2 5.0 5.5 \Y
lcca analog supply current - 28 36 mA
lcco digital supply current - 19 25 mA
lcco output stages supply current - 1 14 mA
ILE DC integral linearity error - - +1 LSB
DLE DC differential linearity error - - +1/2 LSB
AlLE AC integral linearity error note 1 - - +2 LSB

B ~3 dB bandwidth note 2; foik = 40 MHz - 19.5 - MHz
fok/ferk | maximum conversion rate note 3 40 - - MHz
Piot total power dissipation - 290 415 mwW
Notes

1. Full-scale sinewave (f; = 4.4 MHz; fok; féik = 27 MHz).
2. The -3 dB bandwidth is determined by the 3 dB reduction in the reconstructed output (full-scale signal at input).
3. The circuit has two clock inputs CLK and CLK. There are four modes of operation:

a) TTL (mode 1); CLK decoupled to DGND by a capacitor. CLK input is TTL threshold voltage of 1.5 V and sampling
on the LOW-to-HIGH fransition of the input clock signal.

o
-~

on the HIGH-to-LOW ftransition of the input clock signal.

¢) AC drive modes (modes 3 and 4); When driving the CLK input directly and with any AC signal of 0.5 V

TTL (mode 2); CLK decoupled to DGND by a capacitor. CLK input is TTL threshold voltage of 1.5 V and sampling

(peak-to-peak value) imposed on a DC level of 1.5 V, sampling takes place on the LOW-to-HIGH transition of the
clock signal. When driving the CLK input with such a signal, sampling takes place on the HIGH-to-LOW transition.

d) If one of the clock inputs is not driven, then it is recommended to decouple this input to DGND with a 100 nF
capacitor.
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BLOCK DIAGRAM
clock inputs
e A eeeeeereeree—,
‘VCCA CLK CIK [Vcco TC CE
l7 16 17 ‘18 21 22
A &
STABILIZER CLOCK DRIVER
DEC Axl—-]—
G TDA8703
v TDA8703T
RT
Z & ¢ 22 12|07
] MsB
13| D6
[;l 14| D5
Vi ! o L 15| D4
analog 5 ANALOG - TO- DIGITAL 3 e
voltage input > E CONVERTER LATCHES » TTL OUTPUTS =23 D3 data outputs
24|02
_ 1|D1
»-21D0_ JisB
VR 3
8 or 4
W ¥cco
A A
OVERFLOW / UNDERFLOW s e sl bl szglrgm

T? Tzo
J;GND 7LDGND

analog ground

digital ground

Fig.1 Block diagram.

MGAD1S

output
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PINNING
SYMBOL | PIN DESCRIPTION
D1 1 |dataoutput; bit 1
DO 2 | data output; bit 0 (LSB)
AGND 3 |analog ground
Vrs 4 | reference voltage bottom (decoupling)
DEC 5 | decoupling input (internal stabilization
loop decoupling)
n.c. 6 | not connected
Veea 7 | positive supply voltage for analog o1 % 24] 02
circuits (+5 V) oo [2] 23] D3
Vi 8 |analog voltage input AGND [3] 22] GE
Vgr 9 |reference voltage top (decoupling) Vre [4] 21] ¢
n.c. 10 | not connected oec [5] 73] bonp
O/UF 11 | overflow/underflow data output o A co
D7 12 | data output; bit 7 (MSB) TDAB703/
D6 13 | data output; bit 6 Vcoas[x]i TRAST93T {15] ¥eep
D5 14 | data output; bit5 v [g] 7] STk
D4 15 | data output; bit 4 VRt [9] [16] cLk
CLK 16 | clock input nec. [10] [15] D4
CLK 17 | complementary clock input oiF [11] E 05
Veeop 18 Zoﬂs:g:;/:(iléps;y valtage for digital oA 73] o6
Veco 19 | positive supply voltage for output R
stages (+5 V)
DGND 20 | digital ground
TC 21 |input for two's complement output (TTL
level input, active LOW)
CE 22 | chip enable input (TTL level input,
active LOW)
bR 2J | date ol W N Fig.2 Pin configuration.
D2 24 | data output; bit 2
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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
Veen digital supply voltage -0.3 +7.0 \
Veco output stages supply voltage -0.3 +7.0 \
Veea - Veep | supply voltage differences -1.0 +1.0 Vv
Veeo — Veep | supply voltage differences -1.0 +1.0 Vv
Veea ~ Veco | supply voltage differences -1.0 +1.0 \Y
Vv input voltage range referenced to AGND -0.3 +7.0 \%
Veuk/VEk AC input voltage for switching note 1; referenced to DGND | — 2.0 \

(peak-to-peak value)
lo output current & +10 mA
Tstg storage temperature -55 +150 °C
Tanib operating ambient temperature 0 +70 °C
T; junction temperature - +125 °c
Notes

1. The circuit has two clock inputs CLK and CLK. There are four modes of operation:

a) TTL (mode 1); CLK decoupled to DGND by a capacitor. CLK input is TTL threshold voltage of 1.5 V and sampling
on the LOW-to-HIGH transition of the input clock signal.

b) TTL (mode 2); CLK decoupled to DGND by a capacitor. CLK inputis TTL threshold voltage of 1.5 V and sampling
on the HIGH-to-LOW transition of the input clock signal.

¢) AC drive modes (modes 3 and 4); When driving the CLK input directly and with any AC signal of 0.5 V
(peak-to-peak value) imposed on a DC level of 1.5 V, sampling takes place on the LOW-to-HIGH transition of the
clock signal. When driving the CLK input with such a signal, sampling takes place on the HIGH-to-LOW transition.

If one of the clock inputs is not driven, then it is recommended to decouple this input to DGND with a 100 nF
capacitor,

d

HANDLING

inputs and outputs are protected against electrostatic discharges in normal handling. However, to be totally safe, itis
desirable to take normal precautions appropriate to handling integrated circuits.

THERMAL. RESISTANCE
SYMBOL PARAMETER VALUE UNIT
Rihja from junction to ambient in free air
SOT101-1 55 KIW
SOT137-1 75 KIW
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CHARACTERISTICS

Voca=V7-Vz=45Vto 5.5V;Voep = V13 ~Vgg=4.5Vto 5.5V; Veeo = V1g ~ Vo =4.5Vto55V; AGND and
DGND shorted together; Veea ~ Veep = =0.5 V to +0.5 V; Veeo ~ Veep =-0.5 V to +0.5 Y,

Veea— Veep =-0.5 V to +0.5 V; Tamp = 0 °C to +70 °C; unless otherwise specified (typical values measured at
VCCA = VCCD = VCCO =5V and Tamb =25 "C)

SYMBOL PARAMETER CONDITIONS | MIN. | TYP. | MAX. | UNIT

Supply

Veea analog supply voltage 4.5 5.0 5.6 \
Veen digital supply voltage 4.5 5.0 5.5 \Y4
Veco output stages supply voltage 4.2 5.0 55 \
lcca analog supply current ~ 28 36 mA
lecp digital supply current - 19 25 mA
lcco output stage supply current all outputs LOW - 11 14 mA
Inputs

CLock INPUT CLK AND CLK (note 1; REFERENCED TO DGND)

Vi LOW level input voltage 0 - 0.8 \4
Viy HIGH level input voltage 2.0 = Veep |V
I LOW level input current Vek/Veik =04V -400 |~ - HA
lin HIGH level input current Veox/Veig = 0.4 V - - 100 HA
Veuk/VER = Veen 5 = 300 |upA
Z; input impedance fek/ferg = 10 MHz - 4 - k&
Ci input capacitance fowk/fek = 10 MHz - 4.5 - pF
Veik ~ VErk | AC input voltage for switching note 1;DC level=1.5V |05 - 2.0 V

(peak-to-peak value)
TC anD CE (REFERENCED To DGND)

Vi LOW level input voltage 0 - 0.8 Y
Vin HIGH level input voltage 2.0 - Veep |V
I LOW level input current ViL=04V -400 |- - HA
lig HIGH level input current V=27V - - 20 HA
VI (ANALOG INPUT VOLTAGE REFERENCED TO AGND)

Vi) input voltage (bottom) 133 141 [148 |V
Vvioy input voltage output code =0 1.455 (155 |1.635 |V
Vos) offset voltage (bottom) Vvio) ~ Vvie) 0.125 |- 0.155 |V
Vv input voltage (top) 3.2 3.36 |35 V
Vvi(255) input voltage output code = 255 3.115 |3.26 |3.385 |V
Vos(m offset voltage (top) Vviry = Vvi2ss) 0.085 |- 0.115 |V
WVvi(p-p) input voltage amplitude (peak-to-peak value) 166 |[1.71 {175 |V
I LOW level input current Vy =14V - 0 - pA
I HIGH level input current Vy =36V 60 120 {180 |pA
Z input impedance fi=1MHz - 10 - kQ

G input capacitance fi=1MHz - 14 - pF
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sYmBOL | PARAMETER | conpimions | miN. | TYP. | MAX. | UNIT

Reference resistance

Rref I reference resistance l Vgt to Vra ] - | 220 l - ! Q
Outputs

DIGITAL OUTPUTS (D7 - DO) (REFERENCED T0 DGND)

Vor LOW level output voltage lo=1mA 0 - 0.4 \
Vou HIGH level output voltage lo=-0.4 mA 21T - Veeo |V
loz output current in 3-state mode 0.4V <Vo<Veep -20 - +20 HA

Switching characteristics (note 2; see Fig.3)

foLx/feik maximum clock frequency ! 40 l i } e i MHz

Analog signal processing (fcLk = 40 MHz)

B -3 dB bandwidth note 3 - 195 |- MHz
Gy differential gain note 4 - 0.6 - %
g differential phase note 4 - 0.8 - deg
f4 fundamental harmonics (full-scale) fi=4.43 MHz - - 0 dB
fan harmonics (full-scale), all components fi=4.43 MHz - -55 |~ dB
SVRR1 supply voltage ripple rejection note & - -28 |-25 dB
SVRR2 supply voltage ripple rejection note 5 - 1 2.5 %N
Transfer function

ILE DC integral linearity error - - 1 LSB
DLE DC differential linearity error - - +1/2 |LSB
AlLE AC integral linearity error note 6 - - £2 LSB
EB effective bits fi=4.43 MHz - 71 - bits
Timing (note 7; see Figs 3 to 6; foLk = 40 MHz)

tas sampling delay - - 2 ns
tvo output hold time 6 - - ns
taLH output delay time LOW-to-HIGH transition |- 8 10 ns
tqHL output delay time HIGH-to-LOW transition |- 16 20 ns
tazH 3-state output delay times enable-to-HIGH - 19 25 ns
tazL 3-state output delay times enable-to-LOW - 16 20 ns
tanz 3-state output delay times disable-to-HIGH - 14 20 ns

taLz 3-state output delay times disable-to-LOW - 9 12 ns
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Notes

1. The circuit has two clock inputs CLK and CLK. There are four modes of operation:

a) TTL (mode 1); CLK decoupled to DGND by a capacitor. CLK input is TTL threshold voltage of 1.5 V and sampling
on the LOW-to-HIGH transition of the input clock signal.

b) TTL (mode 2); CLK decoupled to DGND by a capacitor. CLK input is TTL threshold voltage of 1.5 V and sampling
on the HIGH-to-LOW transition of the input clock signal.

¢) AC drive modes (modes 3 and 4); When driving the CLK input directly and with any AC signal of 0.5 V
(peak-to-peak value) imposed on a DC level of 1.5 V, sampling takes place on the LOW-to-HIGH transition of the
clock signal. When driving the CLK input with such a signal, sampling takes place on the HIGH-to-LOW transition.

d) If one of the clock inputs is not driven, then it is recommended to decouple this input to DGND with a 100 nF
capacitor.

2. In addition to a good layout of the digital and analog ground, it is recommended that the rise and fall times of the clock
must not be less than 2 ns.

The -3 dB bandwidth is determined by the 3 dB reduction in the reconstructed output (full-scale signal at the input).

Low frequency ramp signal (Vy;ip.p) = 1.8 V and f; = 15 kHz) combined with a sinewave input voltage (Vyjp.p) = 0.5V,
fi = 4.43 MHz) at the input.

5. Supply voltage ripple rejection:

a) SVRRH1; variation of the input voltage producing output code 127 for supply voltage variation of 1 V:
SVRR1 = 20 log (AVy(127)/ AVcea)

b) SVRR2; relative variation of the full-scale range of analog input for a supply voltage variation of 1 V:
SVR2 = {A(Vvi(0) — Vvigzss) / (Vvi(o) — Vviass))} + AVcca.
6. Full-scale sinewave (f; = 4.4 MHz; fo k; faik = 27 MHz).
7. Output data acquisition:
a) Output data is available after the maximum delay of gy and tg n.
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Table 1 Output coding and input voltage (referenced to AGND; typical values)

BINARY OUTPUT BITS TWO'S COMPLEMENT QUTPUT BITS
STEP Vyipp |O/F|D7 |D6 [D5 |D4 |D3 |D2 |D1 DO |D7 |D6 |D5 (D4 |D3 |D2 |D1 |DO
Underflow | <1.55 1 0 0 0: 10 0 0 0 1 0 0 0 0 0 0 0
0 1.55 0 05 1010 0 0 0 0 1 0 0 0 0 0 0 0
1 - 0 0 0510540 0 0 0 1 1 0 0 0 0 0 1
254 : 0 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 0
255 3.26 0 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1
Overflow |>3.26 1 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1
Table 2 Mode selection
TC CE D7-DO O/UF
XM 1 high impedance high impedance
0 0 active; two's complement active
1 0 active; binary active
Note
1. X =don't care.
CLK ——/ \1.‘3 v /~\—/Z \
sample N sample N + 1

DO-D7 dataN~-1

(HDF

sample N + 2

e e NS

1.3V dataN

data N + 1

X

24V

> N

0.4V

tdHL

Fig.3 Timing diagram.

MEA105
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— reference
lCE level
input (1.4 V)
e Tt
e 0.4V
.J taHz | ) L“tdZH
taz tazL MLBO35 -1
Fig.4 3-state delay timing diagram.
Veco
2k
Veeco /s :
f ANES
2k DO to D7
N
DO to D7 —I—“«? D

lpr

IN916
or
IN3064

2 F—ie—ie¢—i

MGDE1

Fig.5 Load circuit for timing measurement, data
outputs (CE = LOW).

MBBISS

Fig.6 Load circuit for timing measurement;
3-state outputs (CE: fi = 1 MHz; Vy; =3 V),

see Table 3.

IN916
v or
IN3064




Philips Semiconductors

Product specification

8-bit high-speed analog-to-digital converter TDA8703
Table 3 Mode selection
TIMING MEASUREMENT SWITCH 81 SWITCH 82 CAPACITOR
tazH open closed 15 pF
tazi closed open 15 pF
taHz closed closed 5 pF
tqrz closed closed 5 pF
INTERNAL PIN CONFIGURATIONS
Veco Veea e ok
a ry %
D7 to DO (x 90)
i ;L x %
DGND AGND 18

MGD692

Fig.7 TTL data and overflow/underflow outputs.

MLBO37

Fig.8 Analog inputs.

Veeo
cE I¢ i ‘ﬂr

DGND

Bl
v

B
>

MGD693

Fig.9 CE (3-state) input.

Veep

<_.

»i
L

»l
»

DGND

MLBO39

Fig.10 TC (two's complement) input.
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Veea ﬁ
. ry 'y
A Q VRT
:D_«l;——] ﬂ] VRe
DEC
R I\ x X
x [P [I]
AGND

MCD183

Fig.11 Vge, Vgt and DEC.

Vceo

i
>

CLK Vret
[jao s s 30 k2

|
D
—D

DGND

MCD189 - 1

Fig.12 CLK and CLK inputs.
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APPLICATION INFORMATION

Additional application information will be supplied upon request (please quote number FTV/8901).

D1l 1 24 D2

Doj 2 23 D3

AGND | 3 2 CE

21

DEC| 5

3! n.c,

L 47 pF TDA8703
Veea| 7  TDAB703T

4.7 WF &5
L vi| e

-:J__I4.7 WF l22 nF

‘\‘] nc. |10

O/UF | 11 D5
AGND

D7 |12 13 D6

MGAQ14 - 1

CLK should be decoupled to the DGND with a 100 nF capacitor, if a TTL signal is used on CLK (see Chapter “Characteristics”, note 1).
CLK and CLK can be used in a differential mode (see Chapter “Characteristics”, note 1).
Vga and Vgr are decoupling pins for the internal reference tadder; do not draw current from these pins in order to achieve good linearity.

If it is required to use the TDA8703 in a parallel system configuration, the references (Vgg and Vgry) of each TDA8703 can be connected together.
Code 0 will be identical and code 255 will remain inthe 1 LSB variation for each TDA8703.

Analog and digital supplies should be separated and decoupled.
Pins 6 and 10 should be connected to AGND in order to prevent noise influence.

(1) Itis recommended to decouple Veco through a 22 £2 resistor especially when the output data of the TDA8703 interfaces with a capacitive CMOS
load device.

Fig.13 Application diagram.
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PACKAGE OUTLINES
DIP24: plastic dual in-line package; 24 leads (600 mil) SOT101-1
é D Mg
[=%
I !
-é | | \
v
{ | I
e i
|
(&) I
{eq)
o b 1
24 13 My {
ﬁﬁﬁﬁﬁﬁiﬁﬁﬁr’”ﬁﬁ (
i
pin 1 index !
i
Rim-. T T e e
¥
i
N O A A O O B
1 12
? 5 10 mm
Ffrtpeb oy o NI 2
scale
DIMENSIONS (inch dimensions are derived from the original mm dimensions)
A Aq Az 1 1 z (M
UNIT e et [ S s by c p® | M| e eq L Mg | My Wi
1.7 | 053.].032 | 320 |-14.1 39 | 1580 | 17.15
mm 5.1 0.51 4.0 13 | o | 023 | 314 | 137 | 25 | 1524 | 3% | 4504 | 1500 | 026 2.2
: 0.066 | 0.021 | 0.013 | 126 | 056 0.15 | 062 | 068
inches | 0.20 | 0.020 | 016 | o'oed | 'ots | oo0a | 124 | o054 | ©10 | 080 | s | oo | oss | 001 | 0087
Note
1. Plastic or metal protrusions of 0.25 mm maximum per side are not included.
OUTLINE REFERENCES EUROPEAN
ISSUE DATE
VERSION [EC JEDEC A PROJECTION o9
921417
SOT101-1 051G02 MO-015AD -E- @ T
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5024 plastic small outline package; 24 leads; body width 7.5 mm

SOT1371

) E
=1 1 e
* \
ci-:J !
§ i e 4
1
il
pin 1 index
4 1
TTTHFERATOE.
—cn‘ - L
bp
0 5 10 mm
L 1 (- " 1 1 . " i L 1]
scale
DIMENSIONS (inch dimensions are derived from the original mm dimensions)
A
UNIT | oL A | A2 | As | by | © M| EM ! e [ He | L | Ly | Q v w y 1z e
0.30 | 245 049 | 032 | 156 | 76 10.65 | e 0.9
mm. | 285 | gs0:| 225.| 925 | 036 023 | 152 | 74 | 12T | ooo| T4 | o4 | 40| 025|025 0Tl gt
: 0.012 | 0.096 0.019 0,013 | 0.61 | 0.30 0.42 0.043 | 0.043 0.03s| O0°
inches | 010\ 504 | 0.089 | %91 | 0.014| 0.009 | 060 | 0.2 | 9950 | 39 | 0055 gote | p.p3g 001 | 001 |0.004 1 )otg
Note
1. Plastic or metal protrusions of 0.15 mm maximum per side are not included.
REFERENCES
OUTLINE SUROBEAN ISSUE DATE
VERSION \EC JEDEC ElAJ PROJECTION
SOT137-1 075£05 MS-013AD =1 ©& FEp
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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 “/C Package Databook” (order code 9398 652 90011).

DIP
SOLDERING BY DIPPING OR BY WAVE

The maximum permissible temperature of the solder is
260 °C; solder at this temperature must not be in contact
with the joint for more than 5 seconds. The total contact
time of successive solder waves must not exceed

5 seconds.

The device may be mounted up to the seating plane, but
the temperature of the plastic body must not exceed the
specified maximum storage temperature (Tsig max)- 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.

REPAIRING SOLDERED JOINTS

Apply a low voltage soldering iron (less than 24 V) to the
lead(s) of the package, below the seating plane or not
more than 2 mm above it. If the temperature of the
soldering iron bit is less than 300 °C it may remain in
contact for up to 10 seconds. If the bit temperature is

between 300 and 400 °C, contact may be up to 5 seconds.

SO
REFLOW SOLDERING

Reflow soldering techniques are suitable for all SO
packages.

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.

WAVE SOLDERING

Wave soldering techniques can be used for all SO
packages if the following conditions are observed:

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

¢ The longitudinal axis of the package footprint must be
parallel to the solder flow.

o The package footprint mustincorporate solder thieves at
the downstream end.

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.
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Philips Semiconductors Product specification
8-bit high-speed analog-to-digital converter TDA8703
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, itis 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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Features

* Fast Read Access Time - 150 ns
* Fast Byte Write - 200 ps or 1 ms
* Self-Timed Byte Write Cycle
— Internal Address and Data Latches
- Internal Control Timer
— Automatic Clear Before Write
Direct Microprocessor Control
— DATA POLLING
Low Power
— 30 mA Active Current
- 100 pA CMOS Standby Current
High Reliability
— Endurance: 10% or 10° Cycles
— Data Retention: 10 Years
5V + 10% Supply
CMOS & TTL Compatible Inputs and Outputs
JEDEC Approved Byte Wide Pinout
Commercial and Industrial Temperature Ranges

Description

The AT28C16 is a low-power, high-performance Electrically Erasable and Program-
mable Read Only Memory with easy to use features. The AT28C16 is a 16K memory
organized as 2,048 words by 8 bits. The device is manufactured with Atmel’s reliable
nonvolatile CMOS technology. (continued)

Pin Configurations

Pin Name Function
A0 - A10 Addresses
CE Chip Enable
OE Output Enable
WE Write Enable
1100 - 1/O7 Data Inputs/Outputs
NC No Connect
DC Don't Connect
PDIR, SOIC
Top View
Qwo 2
Siz2 dut] 2[1vee
R AL 2 23[1A8
EarvE——
As |5 0" afias AS[]3 221 A9
A5(]6 28[1A9 A4 21[1WE
A7 27[3NC A3CIS 20 ] OE
A3L]8 26|INC A2(]6 19 |1 A10
A21]9 25[10E m7 181 CE
A1d10 243 A10 A0C)8 17 [ vo7
A0 11 23[1CE voor)e 16 |11 V06
NCL}12 22307 Vo]0 15 |1 VOS5
1100 1113, 21|73 Vo6 Vo231 14 [71 V04
Teebe2R GND ] 12 13 [71 V03
ooogooag
N0 0a
8885888

Note: PLCC package pins 1 and 17
are DON'T CONNECT.

Ry ()

16K (2K x 8)

Parallel

EEPROMs

AT28C16

Rev. 05408-10/98
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AIMEL

The AT28C16 is accessed like a static RAM for the read or
write cycles without the need of external components. Dur-
ing a byte write, the address and data are latched inter-
nally, freeing the microprocessor address and data bus for
other operations. Following the initiation of a write cycle,
the device will go to a busy state and automatically clear
and write the latched data using an internal control timer.
The end of a write cycle can be determined by DATA
POLLING of 1/0;, Once the end of a write cycle has been
detected, a new access for a read or a write can begin.

Block Diagram
vee

The CMOS technology offers fast access times of 150 ns at
low power dissipation. When the chip is deselected the
standby current is iess than 100 pA.

Atmel's 28C16 has additional features to ensure high qual-
ity and manufacturability. The device utilizes error correc-
tion internally for extended endurance and for improved
data retention characteristics. An extra 32 bytes of
EEPROM are available for device identification or tracking.

DATA INPUTS/OUTPUTS

>
GND » /00 - 1107
AAAAAAAd
>
gg "| OF, GE AND WE DATALATY
......... LOGIC o] INPUT/QUTPUT
CE >l BUFFERS
: Y DECODER : Y-GATING
ADDRESS 5
INPUTS : CELL MATRIX
X DECODER
> IDENTIFICATION
Absolute Maximum Ratings*
Temperature Under Bias.............ooorroniinn -55°C to +125°C *NOTICE:  Stresses beyond those listed under “"Absolute
Maximum Ratings” may cause permanent dam-
Storage Temperature ...........ccccvveeeiinreesiiens -65°C to +150°C age to the device. This is a stress rating only and
functional operation of the device at these or any
All Input Voltages (including NC Pins) other conditions beyond those indicated in the
with Respect to Ground .............c..coimevinnnnn. -0.6V to +6,25V operational sections of this specification is not
implied. Exposure to absolute maximum rating
All Output Voltages conditions for extended periods may affect
with Respect to Ground .........ccveevveeecnne -0.6Vto Vrn + 0.6V

Device Operation

READ: The AT28C16 is accessed like a Static RAM.
When CE and OE are low and WE is high, the data stored
at the memory location determined by the address pins is
asserted on the outputs. The outputs are put in a high
impedance state whenever CE or OE is high. This dual line
control gives designers increased flexibility in preventing
bus contention.

BYTE WRITE: Writing data into the AT28C16 is similar to
writing into a Static RAM. A low pulse on the WE or CE
input with OE high and CE or WE low (respectively) ini-
tiates a byte write. The address location is latched on the
last falling edge of WE (or CE); the new data is latched on
the first rising edge. Internally, the device performs a self-
clear before write. Once a byte write has been started, it
will automatically time itself to completion. Once a pro-
gramming operation has been initiated and for the duration
of twc, a read operation will effectively be a polling opera-
tion.

FAST BYTE WRITE: The AT28C16E offers a byte write
time of 200 us maximum. This feature allows the entire
device to be rewritten in 0.4 seconds.

DATA POLLING: The AT28C16 provides DATA POLLING
to signal the completion of a write cycle. During a write

device reliabK/

T28C16

cycle, an attempted read of the data being written results in
the complement of that data for 1/O, (the other outputs are
indeterminate). When the write cycle is finished, true data
appears on all outputs.

WRITE PROTECTION: Inadvertent writes to the device
are protected against in the following ways: (a) Vgc
sense—if V. is below 3.8V (typical) the write function is
inhibited; (b) Ve power on delay—once V¢ has reached
3.8V the device will automatically time out 5 ms (typical)
before allowing a byte write; and (c) write inhibit—holding
any one of OE low, CE high or WE high inhibits byte write
cycles.

CHIP CLEAR: The contents of the entire memory of the
AT28C16 may be set to the high state by the CHIP CLEAR
operation. By setting CE low and OE to 12 volts, the chip is
cleared when a 10 msec low pulse is applied to WE.
DEVICE IDENTIFICATION: An extra 32 bytes of
EEPROM memory are available to the user for device iden-
tification. By raising A9 to 12 + 0.5V and using address
locations 7EOH to 7FFH the additional bytes may be written
to or read from in the same manner as the regular memory
array.
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e ] 28C 16

Device Operation

READ: The AT28C16 is accessed like a Static RAM.
When CE and OE are low and WE is high, the data stored
at the memory location determined by the address pins is
asserted on the outputs. The outputs are put in a high
impedance state whenever CE or OE is high. This dual line
control gives designers increased flexibility in preventing
bus contention.

BYTE WRITE: Writing data into the AT28C16 is similar to
writing into a Static RAM. A low pulse on the WE or CE
input with OE high and CE or WE low (respectively) ini-
tiates a byte write. The address location is latched on the
last falling edge of WE (or CE); the new data is latched on
the first rising edge. Internally, the device performs a self-
clear before write. Once a byte write has been started, it
will automatically time itself to completion. Once a pro-
gramming operation has been initiated and for the duration
of tyc, @ read operation will effectively be a polling opera-
tion.

FAST BYTE WRITE: The AT28C16E offers a byte write
time of 200 us maximum. This feature allows the entire
device to be rewritten in 0.4 seconds.

DATA POLLING: The AT28C16 provides DATA POLLING
to signal the completion of a write cycle. During a write

cycle, an attempted read of the data being written results in
the complement of that data for 1/0; (the other outputs are
indeterminate). When the write cycle is finished, true data
appears on all outputs.

WRITE PROTECTION: Inadvertent writes to the device
are protected against in the following ways: (a) V¢
sense—if Vi is below 3.8V (typical) the write function is
inhibited; (b) V¢ power on delay—once V¢ has reached
3.8V the device will automatically time out 5 ms (typical)
before allowing a byte write; and (c) write inhibit—holding
any one of OE low, CE high or WE high inhibits byte write
cycles.

CHIP CLEAR: The contents of the entire memory of the
AT28C16 may be set {o the high state by the CHIP CLEAR
operation. By setti<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>