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Summary of Types

1.1 Types in Alphanumerical Order

Type Name Page
HKZ 101 Hall Effect Vane Switch .................... . ... et 6-1
S 041P FM IF Amplifier with Demodulator ...................ooiiiiiiiat, - 841
S 042P L 3= PR 8-7
SAB 0600/0601/0602  Audible SignalDevices...........vovviiiiiiinnnn, e 4-1
SAE 0531 BOHZTIMEr ...ttt 9-1
SAE 0700 Audible Signal Device . ... .. [ 49
SAE 81C52P;G Static CMOS RAM . . ..ttt e e ieeas 9-15
SAE 81C54P;G StaticCMOS RAM .. ... ot e 9-23
SAE 81C80 Dual POt RAM . ..o e 9-27
SAS 231W Linear Hall Effect Device .........ccvvviiiiiiiiiiiiiiiiieennnnes 6-7
SDA 0808A;B;N 8-Bit CMOS A/DConverter ........ooviiiiiiiiiiiiiiiniiiieeenans 3-1
SDA 0810A;B;N 10-Bit CMOS A/DConverter .........c.covuvvnnenn. s 3-7
SDA 0812 12-Bit CMOS A/D CONVEMEr . . ..ot ivtiteie el eeteeanaenaeennenns 3-13
SDA 2112-2 PLL for TV, CATV, Tuning Systems ............c..coiviiiieinennes 71
SDA 2121 PLL for Digital Tuningin AM/FMReceivers ..............covvvvnnnn. 8-12
SDA 2208-2 IR Transmitter, Manchester Biphase Code .............c.coovnevnnn. 9-44
SDA 2211 1.3 GHz Prescaler, 1:64 ECL Output ........ e, PP 7-13
SDA 2506 128 x 8 EEPROM, 3WireControl . ..........ccovviiiiininnennn.n. . 7-18
SDA 2516 128 x 8 EEPROM, IICBUsS Control ..........cvveiiiiiinnennnennnen. 7-22
SDA 2526 256 x 8 EEPROM, IICBus Control . .........cvieininininineinennns 7-27
SDA 3112 PLL for TV, CATV, Digital Tuning Systems ...............covveinn.. 7-32
SDA 3202-2;2X PLL for Tuning Systems with ICBusControl ...............ooovuat 7-42
SDA 3203 1.3GHz PLL for Tuning Systems .............cooviiiiiiiiiin., 7-52
SDA 3208 IRTransmitter ..ottt ittt it 9-53
SDA 3252 PLLTUNErControl . ....c.vviuiiniiiiiiiiiiieineaneerneenns 7-61
SDA 4212 1.3GHz Prescaler,64:256 . ..........ccoiviiiiiiiiiiiiiiiiniieiness 7-73
SDA 5200N B-Bit A/DCONVeNEr ....itiitt i i e 3-19
SDA 52008 B-Bit A/DCONVEMEr ...ttt i e 3-25
SDA 6020 6-Bit A/DConverter, 50 MHZz .........c.coiiiiiiiiiiiiiiiiienens 3-31
SDA 8005 8-BitD/AConverter, 100MHz ... it 3-37
SDA 8010 8-BitA/DConverter, 1T0O0MHzZ ..ottt i 3-49
SDA 8020 Data Acquisition Shift Register DASR ..........ccooiiiiiiiiiiiiinn, 3-58
SDA 8200 6-Bit A/D Converter, 300 MHz ..........i it 3-74
SDA 8800 : Data Acquisition Controller ..........coviiiiiiiiiiiiiiiiiiiinns 3-86
SLB 0586 Electronic DIMMer. . ...oootiiii ittt iii e s 4-14
SLE 4501 NonVolatileCounter. ....... ... ittt iiiiiiienens 4-21
SLE 4502 Prescalerfor4501 ..ottt 4-34
SLE 4520 3 Phase PWM Motor Controller. ...............cooviiiiiiiiiinne.n. 4-41
SLE 5001/5002 Universal IRTransmitter.............oovviiiiii i, 9-62
TBB 042G , Balanced Mixer ..........ccvviiiiinineennnnnnnnns [N 5-1
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1.1 Types in Alphanumerical Order (Continued)

Type
TBB 200;,G
TCA 205A;K

TCA 305A;G;K/355B;G

TCA 440
TCA 785
TCA 1560B
TCA 1561B
TDA 1037
TDA 2025
TDA 4010
TDA 4050B
TDA 4060/TDE 4060
TDA 4061/TDE 4061
TDA 4210-3
TDA 4282T
TDA 4601;D
TDA 4605
TDA 4814A
TDA 4917A;G
TDA 4918A;G
TDA 4919A;G
TDA 4930 |
TDA 4935
TDA 5400-2
TDA 5660P
TDA 5835
TDA 5850
TFA 1001W
TLE 4201A;S
TLE 4202
TLE 4211
TLE 4901F;K
TLE 4902F
TLE 4903F
TLE 4910K
TLE 4950
TUA 1574
TUA 2005
TUA 2006
UAA 170
UAA 180

Name Page
PLL Frequency Synthesizer. ..........ccouiiitiiiiinennnnnenneennn 5-6
Proximity SWitCh . ... e 6-9
Proximity Switch . ........ .o 6-15
AM RECEIVET. . ottt e e e e e 8-24
Phase Control IC,250 mAQutput............coiiiiiiiiiiinen... 4-48
Stepper Motor Driver ........c.oiuiiieiiiiiii i 4-64
Stepper Motor Driver ........uiniiiii ittt eeraens 4-64
5Watt Power Amplifier . ...t e 8-41
50 Watt Power Amplifier. ...t 8-50
AMReceiverIC ..ot 8-56
IR Preamplifier . .....oviiii ittt ittt et 9-71
IR Preamplifier, 5V ... .ottt e e e 9-76
IR Preamplifier with Demodulator, 5V ..........c.ccoiiiiiiiiiiiinnnn 9-83
FM IF Amplifier with Multipath Detection..................ooovieett. 8-63
Quasi-Parallel Sound IC ... .ot e e 7-81
Control ICTOr SMPS ... it ettt 10-1
Control IC for SMPS with SIPMOSDrive . ......cvviiiieiinnnnn.n. 10-17
ICfor Active LineFilters . ........ooiiiiiiii i 10-30
Supervisory IC for Power Supplies ........ccovvviiiiiiiiiiiiine.. 10-37
Control ICfor SMPS . ..o et e 10-44
Control ICTOrSMPS ..........oiiiiii 10-52
2x 10 Watt AF Power Amplifier. ........cooviiiiiiiiiiiiiiiiint 8-69
2x14 Watt AF Power Amplifier. ........cooviiniiiiiiiiiinnnnnnn 8-83_
Video IF Amplifierwith AFC .. ...t iiie e 7-86
VHF/UHF Modulator IC for Video and Sound .......... e 7-91
Video IF IC Quasi-Parallel Soundand AFC . ..........coovininnen 7-135
Video Switchwith Twolnputs ...t 7-144
Photodiode with Amplifier .......... ...t 6-23
10O 1 o3 (o I (=T 4-76
(DO Y o] (o =Y 4-85
Low Side Dual SWItCh, 2A ........euueetetaineiiienaeneine 4-92
Hall Effect IC, Bipolar Field ............cooiiiiiiiiiiiiiiiienienns 6-35
Hall Effect IC, Bipolar Field .........ociiiiiiiiiiiiiiiiiiinnnes 6-39
Hall Effect IC, UnipolarField ...........ccoiiiieiiiiiiiiiiiiinn 6-43
Hall EHECt IC, LINGAI . ..o v v et et etiieeeeeieeeeiiieeeiieeanaans 6-47
CurrentMonitoring1C ..ottt 10-60
LI 1V 3= 8-96
VHETUNerIC, 700 MHZ . .....ot it e i ceiiaieeeeas 7-147
VHFE TUNerIC, 700 MHZ . .. ..o eetit e eiiie e et .. 7-154
LED Array Driver for Dot Display.........c.oovviiiiiiiiiiiiiininnn, ’ 9-88
LED Array Driver forBarDisplay.........coovuiiiiiiiiiiiiiiinninne. 9-95




‘Summary of Types

1.2 Types in Application-Oriented Order

IC’s for Data Conversion

SDA 0808A;B;N 8-Bit CMOS A/DConverter ......oooveiiiiiiiiniieiiineeernannns
SDA 0810A;B;N 10-Bit CMOS A/D CONVEMEI . .. .vvivteit i eiii i eaneeanens
SDA 0812 12-BitCMOS A/DConverter. . ......cccvtiiiiiiiiiiiiiineeannnnnnn.
SDA 5200N 6-Bit A/DCONVEMET ... .it ittt i eei e
SDA 5200S 6-Bit A/DConverter ......ooiieeiiiii i e s
SDA 6020 6-Bit A/DConverter, 50 MHz ..........ccoiiiiiiiiiiiiiiiiiaa
SDA 8005 8-BitD/AConverter, 1I0O0MHz ....... ... ittt
SDA 8010 8-BitA/DConverter, 1TOOMHZ .........ccoiiiiiiiiiiiiinnnnnennnn
SDA 8020 Data Acquisition Shift Register DASR ............cooviiiiiiiiaan,
SDA 8200 6-Bit A/D Converter, 300 MHZ ........ccoveveeerenninnnn... e
SDA 8800 Data Acquisition Controller ..........ccoviviiiiiiiiiiiiiiiiiiinn,
IC’s for Industrial Applications .
SAB 0600/0601/0602  Audible Signal Devices ... ........covieieiiiienieenneneenn. .
SAE 0700 Audible SignalDevice . ............c.coiiiiiiiiiii
SLB 0586 Electronic DIMmer. .. ..ottt eieee i
SLE 4501 Non VolatileCounter. ...ttt ittt e
SLE 4502 Prescaler for4501 ..ottt e
SLE 4520 3 Phase PWM Motor Controller. . .......oooviiiiiiiiiiiinnennnn,
TCA 785 Phase Control IC, 250 mAOutput. .........ovvieiininnnieennnn
TCA 1560B Stepper Motor DIVEr .. ...vvtiiiii it iie it canaanans
TCA 1561B Stepper Motor Driver ....... et ettt ettt ea et e
TLE 4201A;S [0 1 o] (o g T
TLE 4202 (DO T o] (o g 1T
TLE 4211 Low Side Dual Switch, 2A .........ciiiiiiiiiiiiiiiiiiiii i ‘
IC’s for Communications
TBB 042G Balanced MIXer .....c.ouviviiiiiiii it ieeiaereeinianeaeas
TBB 200;G PLLFrequency Synthesizer.........ccovvviiiieinniiniennninnns
IC’s for Sensing Applications
HKZ 101 Hall Effect Vane Switch ..............coiiiiiiiiiiat, e
SAS 231W Linear Hall EffectDevice ..........c.ccoviiiiiiiiiiiniiiiiiinenn,
TCA 205A;K Proximity SWitCh . ... ..c.oiini it e e
TCA 305A;G;K/355B;G  Proximity Switch ...................... P
TFA 1001W Photodiode with Amplifier ................. N
TLE 4901F;K Hall Effect IC, Bipolar Field .................. et
TLE 4902F Hall Effect IC, Bipolar Field . ..........ovivirreeeieiiiiinneennnns
TLE 4903F Hall Effect IC, Unipolar Field . ..........c.eeueeineeeneeinneeinnenns
TLE 4910K HallEffectIC,Linear..........cooiiiiiiiiiiiiiiiiiiiiiiieineannnns
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1.2 Types in Application-Oriented Order (Continued)

IC’s for Video Applications Page
SDA 2112-2 PLL for TV, CATV, Tuning Systems ............ivoeiviuviniennennns 7-1
SDA 2211 1.3 GHz Prescaler, 1:64 ECLOuUtput ...........ooiiviiiinnninnnnnn. 7-13
SDA 2506 128 x 8 EEPROM, 3Wire Control . .......ccvvuiiinneiniinennennnanns 7-18
SDA 2516 128 x 8 EEPROM, ICBusControl .........ovvviiieinrinieerinnanns 7-22
SDA 2526 256 x 8 EEPROM, IICBusControl ............... e eeeese i, 7-27
SDA 3112 PLL for TV, CATV, Digital Tuning Systems .........c.coevevueiienness 7-32
SDA 3202-2;2X PLL for Tuning Systems with ICBus Control .................c.ouen. 7-42
SDA 3203 1.3GHz PLLfor Tuning Systems ..........c.oviuiiiiinnininueeenennn 7-52
SDA 3252 PLLTUNer Control . .....cviiriiiriiiiirnnessnnntssonenacacacnes 7-61
SDA 4212 1.3 GHzPrescaler,64:256 . .........ccvvviiiriiiiieniiiinerinneenns 7-73
TDA 4282T Quasi-Parallel Sound IC .......c.iiiiiii ittt 7-81
TDA 5400-2 Video IF Amplifierwith AFC . .......covviiiii it 7-86
TDA 5660P VHF/UHF Modulator IC for Videoand Sound ............covnennnn 7-91
TDA 5835 Video IF IC Quasi-Parallel Soundand AFC..............ovvevvvinnnn 7-135
TDA 5850 Video SwitchwithTwolnputs ..ot inn, 7-144
TUA 2005 VHFETUnerIC, 700 MHzZ .. ... oottt i iriie i crninenans 7-147
TUA 2006 VHFETURerIC, 700 MHZ . ... ..it ittt iiei i iieionanonaans 7-154:

IC’s for Radio/Audio Applications
S 041P FM IF Amplifier with Demodulator ................coooiiiiiiii, 8-1
S 042P Mixer ..., et aea s 8-7
SDA 2121 PLL for Digital Tuningin AM/FMReceivers .................ocoune. 8-12
TCA 440 AM BRECEBIVEN. ... i o vii it iii ettt itaaneeiessiiaeraaas 8-24
TDA 1037 5 Watt Power Amplifier ..ottt 8-41
TDA 2025 50 Watt Power Amplifier................... e 8-50
TDA 4010 AMBECOIVEIIC ...t eteee e tiaee e tne e e easeneaaeereennns 8-56
TDA 4210-3 FM IF Ampilifier with Multipath Detection..................ooiinne e 8-63
TDA 4930 2x 10 Watt AF Power Amplifier. . ......coooviiiiiiniiiiiiiniiiinns 8-69
TDA 4935 2x 14 Watt AF Power Amplifier. ........oovvviiiiiiiiiiiiiin i 8-83
TUA 1574 FMTUNEIIC ettt ittt et ettt caneesanaes 8-96

IC’s for Universal Applications
SAE 0531 60HzTimer .................. AP 9-1
SAE 81C52P;G StaticCMOS RAM . ..ottt ittt ie ittt e 9-15
SAE 81C54P;G Static CMOS RAM . . ...ttt ittt ieacinesnnennnnenanans 9-23
SAE 81C80 DUal POt RAM .. it i ittt s i ie e e 9-27
SDA 2208-2 IR Transmitter, Manchester BiphaseCode . .................covvinnn 9-44
SDA 3208 IRTransmitter .......ovoiiiiniieitierereeinnoneesaonsnssonsnnnns 9-53
SLE 5001/5002 Universal IR Transmitter. ..........coceiiiiiiiininnnn, e 9-62
TDA 4050B IRPreamplifier . .....coovvriviiiiiiiiiiei ittt eniersesnniennns 9-71
TDA 4060/TDE 4060 IR Preamplifier, BV . ......vvieiieiiiiienereneeeieeennseneciinnnss 9-76
TDA 4061/TDE 4061 IR Preamplifier with Demodulator, 5V .........ccoviiiiiniinininnn, 9-83
UAA 170 LED Array Driver for Dot Display..........covviiiiiiiniieiiiiinnnn, 9-88
UAA 180 LED Array DriverforBarDisplay........covvviiiiiiieninineniannnnns 9-95
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IC’s for Power Supply Control R : , Page
TDA 4601;D Control ICfor SMPS ................... N 10-1
TDA 4605 . Control IC for SMPS with SIPMOSDrive . .........ovivieineieenens . 10417
TDA 4814A IC for Active LineFilters ..-...... e e 10-30
TDA 4917A;G Supervisory IC for Power Supplies ..............ooviiiiiiiiiiinna 10-37
TDA 4918A;G Control ICfor SMPS .......... P 10-44
TDA 4919A;G . Control ICforSMPS ............. et e 10-52

TLE 4950 Current MonitoringIC ........ e e e e 10-60
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General Information

2.1 Type Designation Code for ICs

The IC type designations are based on the Europe-
an code system of Pro Electron. The code system is
explained in the Pro Electron brochure D 15, edition
1982, which can be obtained from:

Pro Electron
Boulevard de Waterloo 103
B-1000 Bruxelles

2.2 Mounting Instructions

2.2.1 Plastic and Ceramic Plug-In Package

The plug-in packages are soldered to the PCB with
the solder joints at the back of the board. The pins
are bent down at an angle of 90°. They fit into holes
of 0.7 to 0.9 mm diameter, spaced at an equal dis-
tance of 2.54 mm. The dimension x is shown in the
corresponding package outline drawing.

The bottom of the package does not touch the print-
ed circuit board after insertion, because the pins
have shoulders just below the package (see Figure).

After inserting the package into the printed circuit
board, two or more pins should be bent at an angle
of approximately 30° relative to the printed circuit
board so that the package need not be held down
during soldering. The maximum permissible solder-
ing temperature for iron soldering is 265°C (max.
10s) and for dip soldering 240°C (max 4s).

Plastic Plug-In Package

065min

[AOAIL
RVAVAVAA
008 Tin solder x
4o e e

2540

05

0010-1

Ceramic Plug-In Package

008 Tin solder x

o o4 &
254k
0010-2

Dimensions in mm

2.3 Assembly Instructions for
MIKROPACKSs

2.3.1 Delivery Package

The MIKROPACK PSB 7510 is generally delivered
on metal film spools in metal cans. For prototypes,
the IC can also be packed individually. MOS han-
dling is necessary.

2.3.2 Substrate Connections

For assembly of the MIKROPACK, the connection
points on the substrate must be coated with solder.
This can be achieved by:

® Galvanic deposition and melting
® Screen printing and melting
® Dip or wave tinning

Solder tin composition: Sn 60 / Pb 40
Thickness of the layer: approx. 15 um (after melting)

Line identical to the capton
edge of the MIKROPACKS

Detail A"

*Measure after etchmg
{ Substrate connection )

wn
bl
o

%025 o0,

15

lo— 20 —=

Necking

Field for substrate connections

0010-3

Dimensions in mm

Note:

Necking of the connection leads is not required in
the case of galvanically deposited Sn/Pb and sub-
sequent melting.

2.3.3 Assembly Recommendations

All assembly recommendations are valid for the fol-
lowing substrate materials:

® Epoxy resin

® Hard-paper

® Ceramic (thick-thin-film)

@ Flexible materials, as for example polyimide

® Glass ’

2-1



General Information

I. Prototypes and Small Quantities
(e.g., up to approx. 1.0/year)

Recommended Processing Method:
Manual Soldering with Mini Soldering iron

Principle
Solder-coated IC Soldering 1ron
substrate lead
Film

IC cover  carrier

Substrate

0010-4

Procedure

Caution! The general rules for the processing of
MOS components must be followed during
all operations.

Cut MIKROPACK leads free with hand tool (for com-
ponents delivered on spools only).

Required Equipment and Accessories
® Devices for cutting and punching (only when pro-
cessing from tape)

® Forming tools

® Temperature-regulated miniature soldering .iron,
certified for the soldering of MOS components

® Stereo microscope (magnification 6...40 x)
® Suction tub or tweezers
® Hair brush

® Sodium-free flux according to DIN 8511 (e.g., pure
colophonium dissolved in alcohol)

® Cleaning agents (if required): e.g., Freon T-P 35
and TF

® Bench top suited for the processing of MOS com-
ponents

Soldering Data

® Soldering temperature at the soldering iron tip:
230°C max.

® Soldering time: approx. 1-2 s

2-2

Cutting Dimensions: 9.2 + 0.05 mm x
11.4 = 0.05 mm

Capton spacer material

Y direction

9 19
— ’ LusJ

X direction

- 1 k005
0010-5

Caution! Only cut free along the dashed lines!
Do not cut the 4 capton spacers.

Form MIKROPACK leads with hand.tool.

(For the relief of mechanical stress when mounted)

Forming Dimensions

0.2<001

0010-6

Dimensions in mm
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Punch “A"

Detait “A"

01 015

0010-7

Punch MIKROPACK out of the film tape with hand
tool (for components delivered on spools only)

Lay down the punched MIKROPACK onto an electri-
cally conductive surface vacuum pickup.

Coat the mounting points on the substrate with flux
(with brush by hand).

Position the MIKROPACK and adjust by hand under
stereo microscope (approx. 5 to 10x magnification).

Solder the individual leads by hand with soldering

iron under stereo microscope.

Important! First solder two opposite leads. This pre-
vents a shifting of the MIKROPACK dur-
ing the soldering process. :

Cleaning (if required)

Move the substrates one after the other for approx.
1 minute in T-P 35 and TF for example (no ultrasonic
cleaning).

Place the cleaning substrates on an electrically con-
ductive surface or in appropriate trays.

Il. Medium Quantities
(e.g., up to approx. 30.0/year)

Recommended Assembling Method:
Pulse Soldering with Manual Device

Principle
Soldering head
(Pulse resistance heating)

Solder-coated Film carrier IC

substrate connection

Substrate /

0010-8

Required Equipment and Accessories

As in |, only instead of the soldering iron:

Pulse Soldering Device

Pulse Soldering Head
(dimensions according to the drawing)

fzzzzzzzg

ZZ

Soldering area

|

|
_T——

!

B NNNNNNNNNNNONNNNN S

u
"
Zz
.
%
%
?
7
7
%
7
L]
L]

YL Az

0010-9
Dimensions in mm

Head holder
Control device (temperature, time)
Substrate holder (with micro-manipulator, if neces-

sary)
Stereo microscope

Soldering Data

Soldering temperature at the pulse soldering head:
230°C max.

Soldering time: approx. 2s plus an additional holding
time of 1s until the solder becomes solidified.

2-3




General Information

Procedure

As described in |. including the positioning of the
MIKROPACK onto the substrate and the adjust-
ment.

Further Steps

Position the substrate with the positioned MIKRO-
PACK onto the substrate holder of the pulse solder-
ing device.

Lower, adjust and set down the soldering head onto

the MIKROPACK leads manually, then trigger the
soldering pulse.

lIl. Large Quantities
(e.g., approx. 30.0/year)

Recommended Assembling Method:
Semi-Automatic Pulse Soldering

After the Pb/Sn solder becomes solidified (holding

time, observation through stereo microscope) raise

the soldering head and place the substrate onto an

electrically conductive surface or in an appropriate

tray.

Caution! Ceramic and glass substrates must be pre-
.heated and the stated temperatures must
be maintained during the soldering pro-

cess.
Ceramic: 150°C
Glass: 125°C

Neither preheating nor cooling may be sudden (dan-
ger of breakage).

Cleaning (if required): as in I.

Principle

Soldering hentL
(Pulse
resistance heohng)

W

Substrate ——-

Vacuum pickup tool

MIKROPACK

Take up Cut free

Form

- l l I

( Substrate holder e

0010-10

I Fnlm guide

!
|
|
!
|
|
1
I
|
i
: Punch out
[

—~—= Pulse soldering

L TO\@g

Supply spool
for MIKROPACKS

Rerouting

0010-11
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Required Equipment and Accessories

Semi-automatic pulse soldering device including
tools for cutting, forming and punching.

Stero microscope (magnification 6 to 40x).

Flux according to DIN 8511 (e.g., pure colophonium
dissolved in alcohol).

Cleaning agents (if necessary): Freon T-P 35 and
TF.
Soldering Data

Soldering temperature at the pulse soldering head
230°C max.

Soldering time: approx. 2s plus an additional holding
time of 1s until the solder becomes solidified.

Procedure

Position the supply roll in the pulse soldering device.

Coat the mounting positions on the substrate with
flux by hand or machine.

Position the substrate onto the substrate holder.

Cautlon' Ceramic and glass substrates must be pre-
heated and the state temperatures must
be maintained during the soldering pro-

cess.
Ceramic: 150°C
Glass: 125°C

Neither preheating nor cooling may be sudden (dan-
ger of breakage).

Machine-cut,
MIKROPACK.

form, punch and pre-adjust the
Fine-adjust with micro-manipulator (under the stereo
microscope or on a monitor).

Pulse-solder by machine.

Place the substrate onto an electrically conductive
surface or in an appropriate tray.

Cleaning: (if required): as in |.

IV. Very Large Quantities
(e.g., approx. 500.0/year)

Recommended Assembling Method:

Fully Automatic Pulse Soldering

Processing method as in lll. but fully automatic

2.3.4 Final Inspection

It is recommended, that a final visual inspection of
the mounted MIKROPACKS be included after solder-
ing, respectively cleaning (under the stereo micro-
scope, magnification 6 to 40x).

Important Criteria

The solder transition between the MIKROPACK
leads and the substrate traces should be concave
tapered.

The connections to the semiconductor IC must not
be damaged.

The solder on all substrate leads must be visibly
melted.

MIKROPACK and substrate surface must not show
signs of soiling after soldering, respectively cleaning.

2.3.5 Replacment

Experience shows that MIKROPACKs can be re-
placed as many as five times depending on sub-
strate material and layer construction.

Desolder the MIKROPACK with miniature soldering
iron or hot air gun and tweezers. The leads are heat-
ed to the melting point of the Pb/Sn solder and bent
up with the tweezers.

Plane the mounting spots and recoat with flux.

Solder in a new MIKROPACK using one of the meth-
ods described.
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2.4 Processing Guidelines for ICs

Integrated circuits (ICs) are electrostatic-sensitive
(ESS) devices. The requirement for greater packing
density has led to increasingly small structures on
semiconductor chips, with the result that today every
IC, whether bipolar, MOS, or CMOS, has to be pro-
tected against electrostatics.

MOS and CMOS devices generally have integrated
protective circuits and it is hardly possible any more
for them to be destroyed by purely static electricity.
On the other hand, there is acute danger from elec-
- trostatic discharges (ESD).

Of the multitude of possible sources of discharge,
charged devices should be mentioned in addition to
charged persons. With low-resistive discharges it is
possible for peak power amounting to kilowatts to be
produced.

For the protection of devices.the following principles
should be observed: )

a) Reduction of charging voltage, below 200V if pos-
sible.
Means which are effective here are an increase in
relative humidity to > 60% and the replacement
of highly charging plastics by antistatic materials.

b) With every kind of contact with the device pins a

charge equalization is to be expected. This should

" always be highly resistive (ideally R = 106 to
108 ().

All in all this means that ICs call for special handling,
because uncontrolled charges, voltages from un-
grounded equipment or persons, surge voltage
spikes and similar influences can destroy a device.
Even if devices have protective circuits (e.g., protec-

tive diodes) on their inputs, the following guidelines.

for their handling should nevertheless be observed.

2.4.1 ldentification

The packing of ESS devices is provided with the fol-
lowing label by the manufacturer:

2.4.2 Scope

The guidelines apply to the storage, transport, test-
ing, and processing of all kinds of ICs, equipped and
soldered circuit boards that comprise such compo-
nents.

2.4.3 Handling of Devices
1. ICs must be left in their containers until they are
processed.
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2. I1Cs may only be handled at specially equipped
work stations. These stations must have work sur-
faces covered with a conductive material of the
order of 106 to 10° Q/cm.

3. With humidity of > 50% a coat of pure cotton is
sufficient. In the case of chargeable synthetic fi-
bers the clothing should be worn close-fitting. The
wrist strap must be worn snugly on the skin and
be grounded across a resistor of 50 to 100 k{.

4. If conductive floors, R = 5 x 104 to 107 Q are
provided, further protection can be achieved by
using so-called MOS chairs and shoes with a con-
ductive sole (R = 105 to 107 Q).

5. All transport containers for ESS devices and as-
sembled circuit boards must first be brought to
the same potential by being placed on the work
surface or touched by the operator before the in-
dividual devices may be handled. The potential
equalization should be across a resistor of 106 to
108 Q.

6. When loading machines and production devices it
should be noted that the devices come out of the
transport magazine charged and can be damaged
if they touch metal, e.g., machine parts.

Example 1) conductive (black) tubes.

~  The devices may be destroyed in the
tube by charged persons or come out
of the tube charged if this is emptied
by a charged person.

Conductive tubes may only be han-
dled at ESS work stations (high-re-
sistance work-station and person
grounding).

Example 2) anti-static (transparent) tubes.

The devices cannot be destroyed by
charged persons in the tube (there
may be a rare exception in the case
of custom ICs with unprotected gate
pins). The devices can be endan-
gered as in 1) when the tube is emp-
tied if the latter, especially at low hu-
midity, is no longer sufficiently anti-
static after a long period of storage
(> 1 year).

In both cases damage can be avoided by discharg-
ing the devices across a grounded adapter of high-
resistance material (= 106 to 108 Q2/cm) between
the tube and the machine.

The use of metal tubes—especially of anodized alu-
minum—is not advisable because of the danger of
low-resistance device discharge.
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2.4.4 Storage

ESS devices should only be stored in identified loca-
tions provided for the purpose. During storage the
devices should remain in the packing in which they
are supplied. The storage temperature should not
exceed 60°C.

2.4.5 Transport

ESS devices in approved packing tubes should only
be transported in suitable containers of conductive
or longterm anti-static-treated plastic or possibly un-
varnished wood. Containers of high-charging plastic
or very low-resistance materials are in like manner
unsuitable.

Transfer cars and their rollers should exhibit ade-
quate electrical conductivity (R < 106 ). Sliding
contacts and grounding chains will not reliably elimi-
nate charges.

2.4.6 Incoming Inspection

In incoming inspection the preceding guidelines
should be observed. Otherwise any right to refund or
replacement if devices fail inspection may be lost.

2.4.7 Material and Mounting

1. The drive belts of machines used for the process-
ing of the devices, in as much as they come into
contact with them (e.g., bending and cutting ma-
chines, conveyor belts), should be treated with
anti-static spray (e.g., anti-static spray 100 from
Kontaktchemie). It is better, however, to avoid the
contact completely.

2. If ESS devices have to be soldered or desoldered
manually, soldering irons with thyristor control
may not be used. Siemens EMI-suppression ca-
pacitors of the type B 81711-B31...-B36 have
proven very effective against line transients.

3. Circuit boards fitted and soldered with ESS devic-
es are always to be considered as endangered.

2.4.8 Electrical Tests

1. The devices should be processed with observa-
tion of these guidelines. Before assembled and
soldered circuit boards are tested, remove any
shorting rings.

2. Test receptacles must not be conducting any volt-
age when individual devices or assembled circuit
boards are inserted or withdrawn, unless works
specifications state otherwise. Ensure that the

test devices do not produce any voltage spikes,
either when being turned on and off in normal op-
eration or if the power fuse blows or other fuses
respond.

3. Signal voltages may only be applied to the inputs
of ICs when or after the supply voltage is turned
on. They must be disconnected before or when
the supply voltage is turned off.

4. Observe any notes and instructions in the respec-
tive data books.

2.4.9 Packing of Assembled PC Boards or
Flatpack Units

The packing material should exhibit low volume con-
ductivity:
105 Q/cm < p < 1010 Q/cm.

In most cases—especially with humidity of > 40%—
this requirement is fulfilled by simple corrugated
board. Better protection is obtained with bags of
conductive polyethylene foam (e.g., RCAS 1200
from Richmond of Redlands, California).

One should always ensure that boards cannot
touch.

In special cases it may be necessary to provide pro-
tection against strong electric fields, such as can be
generated by conveyor belts for example. For this
purpose a sheath of aluminum foil is recommended,
although direct contact between the film and the
PCB must be avoided. Cardboard boxes with an alu-
minum-foil lining, such as those used for shipping
our devices, are available from Laber of Munich.

2.4.10 Ultrasonic Cleaning of ICs

The following recommendation applies to plastic
packages. For cavity packages (metal and also ce-
ramic) separate regulations have to be observed.

Freon and isopropy! alcohol (trade name: propanol)
can be used as solvents. These solvents can also
be used for plastic packages because they do not
eat into the plastic material.

An ultrasonic bath in double halfwave operation is
advisable because of the low component stress.

The ultrasonic limits are as follows:

sound frequency f>40 kHz
exposure t < 2min
alternating sound pressure p < 0.29 bar

sound power N < 0.5 W/cm?2/litre
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SDA 0808 A, SDA 0808 B, SDA 0808 N
8-Bit CMOS Analog-to-Digital Converters
with 8-Channel Multiplexers

© Resolution 8 Bits e OV to 5V Analog Input Voltage Range
® Total Unadjusted Error +1, LSB o No Offset or Gain Adjustments Required
® No Missing Codes e Latched TRI-STATE Outputs
® Fast Conversion Time (15 us) e Outputs Meet TTL Voltage Level
e Single Supply 5 Vpg Specifications
e 8-Channel Multiplexer with Latched Control ~ ® CMOS Low Power Consumption, —15 mW
Logic e 28-Pin P-DIP Standard Package or PLCC
e Easy Interface to All Microprocessors, or e Extended Temperature Range
Stand Alone Operation —40°C to +125°C (SDA 0808B)
Pin Configurations
Top View SDA 0808 N
AN3  AN] an
AIN3 ! AIN2 AINGE  AINA ANI  ANO
AINA 2 AIN1 4 3 2 1 28 27 26
AINS 3 AINO sl In n n n n
AING ] ADDO . N
ANT S ADD 1 A ; @) s ADDA
50C 6 ADD2 so¢ ° H2e a0
coc , ALe goc 7 [J:7 a00:
25 8 2 1(Ms8) & s ::2 e
ofN . 22 oen 9 m L
CLK 10 23 i 0 :;g H
vee " 24 vee N w R
REF(+) 12 28(LsB) oooguouoog
GNDO 13 REF(-) ORI IR B
27 14 26 LT I REF(-) &°
GND 2" PLIRA )
0077-1 0077-4

The SDA0BO08 is a monolithic CMOS 8-bit analog to digital converter, with'8-channel analog multiplexer, with a
single supply of 5 Vpg. The device has a microprocessor compatible control logic and an 8-bit data bus. It is a
pin-to-pin compatible device to the data acquisition component ADC 0808/0809.

The SDA0808 uses the method of successive approximation with a capacitor network as conversion tech-
nique. The converter features a temperature stabilized differential comparator, 8-channel multiplexer for 8
analog inputs and a sample and hold circuit. The device needs no external offset or gain adjustments. Easy
interfacing to microprocessors is provided by 3-bit address latches, 8-bit data-output latches and an 8-bit TRI-
STATE® databus.

The temperature range of the SDA 0808A is —40°C to +85°C and for the SDA 0808B —40°C to +125°C.

©Siemens Components, Inc. 3-1 April 1988



SDA 0808 A, SDA 0808 3, SDA 0808 N

Pin Definitions

Pin No. Symbol Function

1to5 AIN3 to AIN7 Analog Inputs

6 SOC Start of Conversion

7 EOC End of Conversion

8 2-5 Digital Output Signal

9 OEN Output Enable

10 : CLK External Clock Input

11 . Vbb Pos. Supply Voltage

12 REF(+) Pos. Reference Voltage

13 GND Ground

14,15 2-7,2-6 Digital Output Signals

16 REF(—) Neg. Reference Voltage

17 to 21 2-8tp2-1 Digital Output Signals

22 ALE Address Latch Enable

23t0 25 ADD2 to ADDO Address Inputs )

26 to 28 AINO to AIN2 Analog Inputs
Technology - The external analog source must be strong enough

Advanced CMOS (ACMOS) process.

Functional Description

The Converter

The converter is partitioned into 3 major sections:
An approximately 50 pF capacitor network as a sam-
ple and hold circuit, the successive approximation
register and the comparator. The capacitor network
includes a circuit configuration, which provides the
first output for a transition when the analog signal
has reached + 1/, LSB.

The A/D converter’s successive approximation reg-
ister (SAR) is reset on the positive edge of the start
of conversion (SOC) pulse. The conversion starts af-
ter the falling edge of the start of conversion pulse
with the next rising edge of the external clock signal.
A conversion in process will be interrupted by a SOC
pulse.

The end of conversion output (EOC) will go low after
the rising edge of the start of conversion pulse. It is
set to logical one with the first rising edge of the
external clk after the internal latch pulse. The au-
tozeroed, high resolution, low drift comparator
makes the A/D-converter extremely immune to tem-
perature errors. ‘

A/D Converter Timing

After a conversion has been started, the analog volt-
age at the selected input channel is sampled for 10
external clock cycles which will then be held at the
sampled level for the rest of the conversion time.
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to source the current in order to load the sample and
hold capacitance, being approximately 50 pF, within
those 10 clock cycles.

Conversion of the sampled analog voltage takes
place between the 11th and 19th clock cycle after
sampling has been completed. In the 19th clock cy-
cle the converted result is moved to the output data
latch. With the leading edge of the 20th clock cycle
at the end of conversion signal is set.

Multiplexer

The device provides eight multiplexed analog input
channels. A particular input channel is selected by
programming 3 address lines (AD2, AD1, ADO). Ta-
ble | shows the input states for the address lines to
select a channel. The address is latched on the ris-
ing slope of the ALE signal.

Table |
AddressLines | yic el
AD2 | AD1 | ADO AIN
L L L AINO
L L H AIN1
L H L AIN 2
L H H AIN 3
H L L AIN 4
H L H AIN 5
H H L AIN 6
H H H AIN7




SDA 0808 A, SDA 0808 B, SDA 0808 N

Absolute Maximum Ratings*

Supply Voltage(M (Vog) -+ vvevvenennenennnn. 6.5V
Input Voltage Range (V) ....... —0.3Vto Vg + 0.3V

Continuous Total Power Dissipation
(at or below 25°C Free-Air

TemperatureRange) .................... 875 mwW
Operating Free-Air Temperature Range
SDAOBOBA(TA) e eevevvennn.. —40°Cto +85°C
SDA0808B (Ta) ..o vvvvunennn —40°Cto +125°C
Storage Temperature
Range (Tstg) -« ovvnvvvnnnnn —65°Cto +150°C
Note:

1. All voltage values are with respect to' network ground
terminal.

*Stresses above those listed under *Absolute
Maximum Ratings” may cause permanent damage
to the device. Exposure to absolute maximum rating
conditions for extended periods may affect device
reliability.

Recommended Operating Conditions v = 5V; Ta = 25°C

Parameter Symbol Conditions Limits Units
Min | Typ Max

Supply Voltage Vce 45| 5 6 \
Positive Reference Voltage VRer+®) Vec|Veg + 0.1 V
Negative Reference Voltage VREF - 0 —0.1 v
Differential Reference Voltage AVRer = VRer+ — VREF- 5 \
Start Pulse Duration twisi 200 ns
Address Load Control Pulse Width | ty(aLc) 200 ns
Address Setup Time tsu 50 ns
Address Hold Time th 50 ns
Clock Frequency felock 10 | 640 1500 kHz
Note:

3. Care must be taken that this rating is observed even during power up.

Electrical Characteristics

over recommended operating free-air temperature range, Vgc = 4.75V to 5.25V (unless otherwise noted)

Total Device

Parameter Symbol Conditions Limits Units
Min Typ | Max

High-Level Input Voltage, Control Inputs | V4 Voo = 5V Vec — 1.5 \
Low-Level Input Voltage, Control Inputs | V| Vcec = 5V 1.5 \"
High-Level Output Voltage VoH lo= —360pA | Vo — 0.4 : \
Low-Level Output Voltage

Data Outputs VoL lo=1.6mA 0.45 \"

End of Conversion VoL lo=12mA 0.45 v
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SDA 0808 A, SDA 0808 B, SDA 0808 N

Electrical Characteristics over recommended operating free-air temperature range, Vcc = 4.75V to
5.25V (unless otherwise noted) (Continued)

Total Device (Continued)

Parameter Symbol Conditions Limits Units
Min Typ ‘Max :
Off-State (High Impedance-State) loz Vo = 5V 3 RA
Output Current loz Vo=0 -3 RA
Control Input Current at Maximum I V) =5V 1 pA
Input Voltage
Low-Level Control Input Current e V=0V -1 rA
Supply Current lcc felock = 640 kHz 0.3 3 mA
Input Capacitance, Control Inputs C Ta = 25°C 10 15 pF
Input Capacitance, Data Outputs Co Ta = 25°C 10 15 pF
Resistance from Pin 12 to Pin 16 1 1000 kQ
Analog Multiplexer Vgc = 5V; Ta = 25°C
Parameter Symbol Conditions Limits Units
) Min Typ Max
Channel On-State Current(4) lon V| =5V, 2 LA
felock = 640 kHz
:/cl,ock 0=V'¢s40 KHz —2 KA
( Channel Off-State Current loff ¥;;C= 2;\& Vi = 5v 10 200 nA
¥:\:0= G, Vi = ov ~10 ] ~200 | mA
Vce = 5V, V; = 5V 1 nA
Vce = 0V, V, = OV -1 RA

Note:

4. Channel on-state current is primarily due to the bias current into or out of the threshold detector, and it varies directly with

clock frequency.

Operating Characteristics

Ta = 25°C, Voc = VREF+ = 5V, VRer— = OV, fgiock = 640 kHz (unless otherwise noted)
SDA 0808A SDA 0808B
Parameter Symbol Conditions Limits Limits Units
‘ Min | Typ |Max| Min | Typ |Max
Supply Voltage | ksys Vee = VRer+
Sensitivity = 4,75V t0 5.25V, +0.05 +0.05 % /N
‘ Ta = —40°Cto +85°C(5) '

Linearity Error(6) +0.25 +0.25 LSB
Zero Error(7) +0.25 +0.256 LSB
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SDA 0808 A, SDA 0808 B, SDA 0808 N

Electrical Characteristics over recommended operating free-air temperature range, Vcc = 4.75V to
5.25V (unless otherwise noted) (Continued)

Operating Characteristics (Continued)
Ta = 25°C, Vo = VRer+ = 5V, VREF— = OV, felock = 640 kHz (unless otherwise noted)

SDA 0808A SDA 0808B
Parameter Symbol Conditions Limits Limits Units
Min | Typ | Max | Min | Typ | Max
Total Adjusted Ta = +25°C +0.25| 0.5 +0.25| £0.5| LSB
Error(®) Tp = —40°C o +85°C +0.5 LSB
Ta = —40°Cto +125°C +0.5| LSB
Output Enable Time [tgn CL = 50pF, R = 10kQ 80 | 250 80 | 250 | ns
Output Disable Time | tgis CL = 10pF, RL = 10kQ 105 | 250 105 | 250 | ns
Conversion Time  |teony folock = 1.5 MHz(10) 15 16 15 16 | us
i 9,10 i
e et | " o | Jus[ o] s
Notes:

5. Supply voltage sensitivity relates to the ability of an analog to digital converter to maintain accuracy as the supply voltage
varies. The supply and VRefF + are varied together and the change in accuracy is measured with respect to full-scale.
6. Linearity error is the maximum deviation from a straight line through the end points of the A/D transfer characteristic.

. 7. Zero error is the difference between the output of an ideal converter and the actual A/D converter for zero input voltage.
8. Total unadjusted error is the maximum sum of linearity error, zero error, and full scale error.
9. For clock frequencies other than 640 kHz, tyeoc) maximum is 8 clock periods plus 2 ps.
10. Refer to the operating sequence diagram.

Functional Block Diagram
START OF CONVERSION cLock
] CONTROL & TIMING
o—] END OF
SAR. [~ ° CONVERSION
[ S——— 8
8 CHANNEL
ANALOG Jdo— ANALOG COMPARATOR
INPUTS o Mux
o]
— /
o—— ¢ \Z, 8 8
N | \‘
E T
T C
H
8 T o
g Lo OUTPUT LATCH o
o— E TRI- °
3BIT STATE ol 8BIT
ADDRESS ) ® | ADDRESS BUFFER o | OUTPUTS
o———] LATCH
AND ©
DECODER 8 °
ADDRESS ——o
LATCH ~ o—
ENABLE
OUTPUT
REF(-) REF(+) ENABLE
0077-2
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Operation Sequence

—
Clock JUUUUL,JUUUUUL
Start Conversion 50%, \50% '
Address Latch ,‘—’\ i)
Enable - \ 1
¢ P, t(ALE)
-
Address 50% 50 :
tsu Lt th .
Analog Input x Analog Value X
L Input Stable ——u—»l
Itip! 1 Output Analog Value : X
End of Conversion &sw /.ST_—
iv\xo() -») N
Output Enable 1 mﬂ%
ten '8 ' i tg
Latch O % -  son
tch Outputs —— = {::)v
' 0077-3
Ordering Information
Type Ordering Code Package
SDA 0808A Q67100-A8128 P-DIP28
SDA 0808B Q67100-A8129 P-DiP28
SDA 0808N Q67100-A8206 PLCC-28




SIEMENS

SDA 0810 A, SDA 0810 B, SDA 0810 N
10-Bit CMOS Analog-to-Digital Converters with
8-Channel Multiplexers

® Resolution 10 Bits

o Total Unadjusted Error £, LSB
e No Miésing Codes

e Fast Conversion Time (15 us)

e Single Supply 5 Vpc

e 8-Channel Multiplexer with Latched
Control Logic

® Easy Interface to All Microprocessors, or
Stand Alone Operation

e OV to 5V Analog Input Voltage Range
e No Offset or Gain Adjustments Required
e Latched TRI-STATE Outputs

e QOutputs Meet TTL Voltage Level
Specifications

o CMOS Low Power Consumption, —15 mW

e 28-Pin P-DIP Standard Package or 28-Pin
PLCC

e Extended Temperature Range
—40°C to +125°C (SDA 0810 B)

Pin Configurations
(Top View)
s

(Top View)

an v an
8 AN2 LS o s
4 32 12

AIN3
27 26

AING

vee
REF(+)
GND

o 27

2ndBYTE | 15tBYTE

AIN1

24
28
REF(-)
26

15stBYTE

[]
o

0

2ndBYTE

0080-1

I5TBYTE

12 13 16 15 16 17 18
gmﬂf‘: 29 24

1
2
ANS 3 s ano
T s ao0o AN 5 @) Ezs Av00
AIN7 H [ 20 A0D1 s 6 i 24 g0t
soc 6 123 ao02 goc 7 23 poos
34 7 ] 22 AL ° 2 8 D2 as
o |23 8 ] 2 2138y | 29 oml 9 Hu vem | 2
OEN s LT 200y ag 10 An 2 9§
cx 10 19 23 ° vee 11 Q9 2z 0

15t BYTE

2ng BYTE

o0 ]

2ndBY"E

0080-4

The SDA 0810 is a monolithic CMOS 10-bit analog to digital converter with 8-channel analog multiplexer, with
a single supply of 5 Vpc. The device has a microprocessor compatible control logic and an 8-bit data bus. Itis
a pin-to-pin compatible device to the data acquisition component ADC 0808/0809, with the 10-bit data output
in a two-byte format for interface with 8-bit microprocessors.

The SDA 0810 uses the method of successive approximation with a capacitor network as conversion tech-
nique. The converter features a temperature stabilized differential comparator, 8-channel multiplexer for 8
analog inputs and a sample and hold circuit. The device needs no external offset or gain adjustments. Easy
interfacing to microprocessors is provided by 3-bit address latches, 10-bit data-output latches and a 8-bit TRI-
STATE databus. The temperature range of the SDA 0810 A is —40°C to +85°C and for the SDA 0810 B
—40°C to +125°C.

Advanced CMOS (ACMOS) process.

©Siemens Components, Inc. April 1988



SDA 0810 A, SDA 0810 B, SDA 0810 N

Pin Definitions

Symbol Symbol
Pin No. Function 1st Byte 2nd Byte
1t05 Analog Inputs AIN3 to AIN7
6 Start of Conversion SOC
7 End of Conversion EOC
8 Digital Output Signal 2-5 0
9 Output Enable OEN
10 External Clock Input CLK
11 Pos. Supply Voltage Vbp
12 Pos. Reference Voltage REF(+)
13 Ground GND
14,15 Digital Output Signals 2-7,2-6 0
16 Neg. Reference Voltage REF(—)
171019 Digital Output Signals 2-8{02-3 0
20 Digital Output Signal 2-2 2-10
21 Digital Output Signal 2-1 2-9(LSB)
22 Address Latch Enable ALE .
23t0 25 Address Inputs . ADD2 to ADDO
26 to 28 Analog Inputs AINO to AIN2
Functional Description A/D Converter Timing

The Converter

The converter is partitioned into 3 major sections:
An approximately 50 pF capacitor network as a sam-
ple and hold circuit, the successive approximation
register and the comparator. The capacitor network
includes a circuit configuration, which provides the
first output for a transition when the analog signal
has reached + 1/, LSB.

The A/D converter’s successive approximation reg-
ister (SAR) is reset on the positive edge of the start
of conversion (SOC) pulse. The conversion starts af-
ter the falling edge of the start of conversion pulse
with the next rising edge of the external clock signal.
A conversion process will be interrupted by a SOC
pulse.

The end of conversion output (EOC) will go low after
the rising edge of the start of conversion pulse. It is
set to logical one with the first rising edge of the
external clk after the internal latch pulse. The com-
parator is an autozeroed fully differential comparator
for a high power supply rejection ratio.
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After a conversion has been started, the analog volt-
age at the selected input channel is sampled for 4
external clock cycles which will then be held at the
sampled level for the rest of the conversion time.
The external analog source must be strong enough
to source the current in order to load the sample and
hold capacitance, being approximately 50 pF, within
those 4 clock cycles.

Conversion of the sampled analog voltage takes
place between the 5th and 15th clock cycle after
sampling has been completed. In the 15th clock cy-
cle the converted result is moved to the output data
latch. With the leading edge of the 16th clock cycle
the end of conversion signal is set.

Multiplexer

The device provides eight multiplexed analog input.
channels. A particular input channel is selected by
programming 3 address lines (AD2, AD1, ADO). Ta-
ble | shows the input states for the address lines to
select a channel. The address is latched on the ris-
ing slope of the ALE signal.
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Table 1 Reading the Conversion Results: On the SDA
Selected 0810, the data is read as two 8-bit bytes. The con-
Address Lines Anal éhe I verter's digital outputs are positive true. Data is left
nalog Lhanne justified and is presented high byte first. The first
AD2 AD1 ADO AIN OEN high after completing a conversion will enable
L L L AIN O high byte (21 to 2—8) on the output buffers, the
L L H AN second OEN pulse will enable the low byte (2—9 to
2-10), the unused bits of this byte are fixed to
L H L AIN 2 ground. The BYTE CONTROL logic determines
L H H AIN 3 which byte is to be read. On each read a flip-flop is
H L L AN 4 toggled so that on successive reads alternative
bytes will be output. This flip-flop is always reset to
H L H AIN 5 the high byte at the end of a conversion.
H H L AIN 6
H H H AIN7
Data Bit Locations:
High Byte | 2—1 2—2 2-3 | 2—-4 | 2-5 | 2-6 | 2-7 | 2-8
LowByte | 2—-9 | 2—10 0 0 0 0 0 0

Absolute Maximum Ratings”*

Supply Voltage(M (Vge) +ovvvvveeininnnnnnn. 6.5V
Input Voltage Range (V)).. ... —0.3Vto Vge + 0.3V

Continuous Total Power Dissipation
(at or below 25°C Free-Air

Temperature Range) ...............c..... 875 mwW
Operating Free-Air Temperature Range
SDAO810A(TA) »vovvvenennnn —40°Cto +85°C
SDAO0O810B(TA) -«vvvvvvnnn. —40°Cto +125°C
Storage Temperature
Range (Tgtg) - ovvvvnvnnnnn. —65°Cto +150°C
Note:

1. All voltage values are with respect to network ground
terminal.

*Stresses above those listed under “Absolute
Maximum Ratings” may cause permanent damage
to the device. Exposure to absolute maximum rating
conditions for extended periods may affect device
reliability.

Recommended Operating Conditions Vg = 5V; Tp = 25°C

Parameter Symbol | Conditions Limits Units
Min | Typ Max

‘| Supply Voltage Vee 45| 5 6 Vv
Positive Reference Voltage VgRer+®) Vog|Veg + 0.1 V
Negative Reference Voltage VREE - 0 —0.1 Vv
Differential Reference Voltage AVRer = VREF+ — VREF— 5 \
Start Pulse Duration twisi 200 ns
Address Load Control Pulse Width | ty(aLc) 200 ns
Address Setup Time tsu 50 ns
Address Hold Time th 50 ns
Clock Frequency felock 50 | 640 1000 kHz
Note:

3. Care must be taken that this rating is observed even during power up.
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Electrical Characteristics

over recommended operating Free-Air Temperature Range Vg = 4.75V to 5.25V unless otherwise noted

Total Device

Parameter Symbol Conditions Limits - Units
) Min Typ | Max
High-Level Input Voltage, Control Inputs ViH Veg = 5V Vec— 1.5 \'
Low-Level Input Voltage, Control Inputs ViL Vce = 5V 1.5 \"
High-Level Output Voltage VoH lo= —360pA | Vcc — 04 \'
Low-Level Output Voltage
Data Outputs VoL lo=16mA 0.45 v
End of Conversion VoL lo=12mA 0.45 v
Off-State (High Impedance-State) loz Vo = 5V 3 MA
Output Current loz Vo =0V -3 | pA
Control Input Current at Iy V=5V 1 A
Maximum Input Voltage M
Low-Level Control Input Current IR V=0V =1 RA
Supply Current lec felock = 640 kHz 0.3 3 mA
Input Capacitance, Control Inputs C Ta = 25°C 10 15 pF
Output Capacitance, Data Outputs Co Ta = 25°C 10 15 pF
Resistance from Pin 12 to Pin 16 1 1000 kQ
Analog Multiplexer
Veg = 5V; Tp = 25°C .
Parameter Symbol Conditions Limits Units
Min | Typ | Max
Channel On-State Current(4) lon V| = 5V, feock = 640 kHz 2 nA
V| = 0V, fejock = 640 kHz -2 rA
Channel Off-State Current loff Vce = 5V, Ta = 25°C, V| = 5V 10 200 nA
' Vec = 5V, Ta = 25°C, V| = 0V —10 | —200 | nA
Vece = 5V, V) = 5V 1 pA
Vce = 5V, V| = 0V -1 rA

Note:

4. Channel on state current is primarily due to the bias current into or out of the threshold detector and it varies directly with

clock frequency.

3-10




SDA 0810 A, SDA 0810 B, SDA 0810 N

Operating Characteristics
Ta = 25°C, Voo = VRer+ = 5V, VRer— = OV, feock = 640 kHz, (unless otherwise noted)

Limits
Parameter Symbol Conditions SDA 0810 A SDA 0810 B Units
Min| Typ | Max [Min| Typ | Max
Supply Voltage Sensitivity | ksys  |Vcc = VRep+ = 4.75V
t05.25V, Tp = —40°Cto +0.05 +0.05 VA"
+85°C(5)
Linearity Error(6) +0.5 +0.5| LSB
Zero Error(?) +0.5 +0.5| LSB
Total Unadjusted Error(8) Ta = 25°C +0.5 +0.5| LSB
Ta= —40°Cto +85°C +0.5 LSB
Tao= —40°Cto +125°C +0.5| LSB
Output Enable Time ten CL = 50 pF, R = 10kQ 80 | 250 80 | 250 | ns
Output Disable Time tdis CL = 10 pF, R = 10kQ 105 | 250 105 | 250 | ns
Conversion Time teonv | fclock = 1.5 MHz(10) 15 16 15 16 | ps
Delay Tu_'ne, End of t4eoc) |(Notes 9, 10) 0 145 0 145 | ps
Conversion Output
Notes:

5. Supply voltage sensitivity relates to the ability of an analog to digital converter to maintain accuracy as the supply voltage
varies. The supply and VRer + are varied together and the change in accuracy is measured with respect to full-scale.

6. Linearity error is the maximum deviation from a straight line through the end points of the A/D transfer characteristic.

7. Zero error is the difference between the output of an ideal converter and the actual A/D converter for zero input voltage.
8. Total unadjusted error is the maximum sum of linearity error, zero error, and full scale error.

9. For clock frequencies other than 640 kHz, tyEoc) maximum is 8 clock periods plus 2 ps.

10. Refer to the operating sequence diagram.

Ordering Information

Type Ordering Code Package
SDA 0810 A Q67100-A8130 P-DIP28
SDA 0810 B Q67100-A8144 P-DIP28
SDA 0810 N Q67100-A8207 PLCC28
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SDA 0810 A, SDA 0810 B, SDA 0810 N

Functional Block Diagram
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SDA 0812
12-Bit CMOS Analog-to-Digital Converters
with 4-Channel Multiplexers

e 12-Bit Monolithic Successive Approximation e Easy Interface to 8- and 16-Bit

ADC : Microprocessors
® Autocalibration Circuitry ¢ Data Output in a Two-Byte Format
® No Offset or Gain Adjustments Requnred e OV to 5V Analog Input Voltage Range
Autocalibration e Digital Inputs and Outputs are TTL
e Total Unadjusted Error +1/, LSB . Compatible
® No Missing Codes : . ® CMOS Low Power Consumption
® Fast Conversion Time (17 us) ' e 28-Pin P-DIP Standard Package
® Single 5V DC Supply e Temperature Range —40°C to +85°C
e 4-Channel Multiplexer with Latched Control
Logic
Pin Configuration
(Top View)
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The SDA 0812 is a monolithic CMOS 12-bit analog-to-digital converter with a 4-channel analog multiplexer. It
needs only a 5V supply and achieves a conversion time of 17 us. An autocalibration circuit guarantees a total
unadjusted error within £ 15, LSB max. Therefore the device needs no external offset or gain adjustments. The
converter features a temperature stabilized differential comparator, and a sample and hold circuit. It uses the
method of successive approximation based on a capacitor network and a 12-bit data output in a two-byte
format. Designed for easy microprocessor interface using standard control signals CS, RD and WR. The 4-
channel input multiplexer is controlled via address inputs A9 and A1.

Two converter busy flags are available to facilitate polling of the converter’s status. The temperature range of
the SDA 0812 is —40°C to +85°C. The SDA 0812 is compatlble to AD7582 with few pins having different
specifications.

Advanced CMOS (ACMOS) process.

© Siemens Components, Inc. 3-13 April 1988



SDA 0812

Pin Description

Pin Symbol Description
1 CAZ Special function pin (see output modes, and internal clock operation), connect
pin to a capacitor (2.2 uF) and the other side of capacitor to AGND, or connect
Pin CAZ to AGND.
2-5 AINO to AIN3 Analog Inputs, channel 0 to channel 3.
6 VREF + Pos. voltage reference input, VRgr 4+ = +5V.
7 VREF - Neg. voltage reference input, VRgg—~ = OV.
8 DGND Digital ground, Dgnp = OV.
9 Vee Logic supply voltage, Vcg = +5V.
10-17 DBO to DB7 Three state data outputs.
DATA BUS OUTPUT (CS, RD = LOW)
Symbol Symbol
(BYSL = HIGH) | (BYSL = LOW)

10 BUSY DB7 BUSY s an active high converter status flag. It is high

11 LOW DB6 during a conversion and during autocalibration.

12 LOW DB5 LOW Pin 11 to Pin 13 are tied to Dgnp when BYSL =

13 LOW DB4 High.

14 . DB11 (MSB) DB3 DB11 is the MSB.

15 DB10 DB2 DBO is the LSB.

16 DB9 DB1

17 DB8 DBO (LSB) :

18 RD READ INPUT, active low, is used to read the data outputs in combination with
and BYSL.

19 (o _CHIP SELECT INPUT, active low.

20 WR WRITE INPUT, active low, is used to start a new conversion and to select an
analog channel via address inputs A0, A1 in combination with CS low. The
minimum WR pulse width is 100 ns. It is independent of internal/external clock
operation.

21 BYSL BYTE SELECT INPUT, is used to select high or low data output byte in
combination with CS and RD. See description of Pins 10 to 17.

22 BUSY Converter Status output. BUSY is low during conversion or autocalibration. BUSY
is high after the converter has finished its operation.

23 CLK CLOCK INPUT for internal/external clock operation. For external clock operation
connect PIN 23 to a 74 Hc compatible clock source. For internal clock operation
connect PIN 23 to R/C timing components (see clock operation description).

24-25 A0 to A1 ADDRESS INPUTS, are used to select one of four analog inputs channels, in
combination with CS and WR. The address inputs are latched with the rising edge
of WR. .
Selected
Ao A1 | Channel
Low Low AINO
Low High AIN1
High Low AIN2
High High AIN3

26 CAL (NC) CALIBRATION INPUT. An autocalibration cycle is initiated with CAL = high. The
CAL input also may remain unconnected like a NC Pin. In this case
autocalibration is only initiated by power on. The minimum pulse width of CAL is
100 ns.

27 AGND ANALOG GROUND, AGND = 0V.

28 Vpbp ANALOG SUPPLY, Vpp = +5V.
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SDA 0812

Block Diagram
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Functional Description

The SDA 0812 is a 4-channel 12-bit CMOS A/D con-
verter. Its successive approximation technique pro-
vides 17 us conversion time. An autocalibration
technique guarantees a total unadjusted error within
+1, LSB maximum over the entire temperature
range. The major components are shown in the
Block Diagram of the converter.

The comparator is a fully differential autozeroed
comparator for a high power supply rejection ratio
and very low offset voltages. The capacitor network
is binary weighted, providing 12-bit resolution. A
Sub-C Network is used to correct linearity-errors in
the Main-Capacitor Network. The correction terms
are calculated by a microcontroller in an autocalibra-
tion cycle, started by Power up or an external CAL
signal. The correction terms are stored in a calibra-
tion memory. The stability of integrated C-Networks
guarantees the correction terms to be valid over
time and temperature. In the case of a power fail
new calibration cycles will be initiated automatically.
This guarantees the integrity of the correction terms.

Three state output drivers with multiplexer for two
byte data format, an analog multiplexer with address
latch and a clock oscillator with external or internal
clock operation complete the functional components
of the device.

A/D Converter Timing

After a conversion has been started (with the rising
edge of WR) the analog input voltage at the selected
input channel is sampled for 5 clock cycles. The ex-
ternal analog source must be capable of sourcing
the current to load the 50 pF sample and hold ca-
pacitance within those 5 clock cycles. Conversion of
the sampled analog voltage takes place between
the 6th and 17th clock cycle after sampling has
been completed. The CAZ Pin is not used for normal
operation, therefore it can directly be connected to
AGND or DGND.*

An autocalibration cycle is started with CAL = high,
and takes 114 clock cycles. Finally, a normal con-
version cycle (17 clock cycles) is added automatical-
ly. An external CAL signal is ignored if calibration is
already in progress. The external CAL signal is
stored if a conversion cycle is in progress, and the
calibration starts after finishing this cycle.

During an autocalibration or conversion cycle each
power supply voltage and each reference voltage
has to be stable. Therefore an internal timer is inte-
grated to provide a waiting period of 58368 clock
cycles between power up and autocalibration func-
tion. This timer is not activated by external calibra-
tion function.

*Note:
However CAZ serves as an additional programming
pin when selecting the output mode or measuring
the internal clock frequency.
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SDA 0812

Internal Clock Operation

The external circuitry for internal clock operation is
shown in Figure 1, C4 may be omitted.

23 CLK

<) 4
0« S60pF T H
-

DGND

SDA 0812

0111-3

Figure 1

The internal clock frequency only depends on the R4
value.

K
f = — K = 1011
clock R1

ifRy = 100k  fgock = 1 MHz
Note that the specifications are referenced to
falock = 1 MHz external.

The actual operating frequency of the internal clock
oscillator can vary from device to device by up to
20%. This is due to parameter variations of the
CMOS processes. Therefore for precisely defined
conversion times usage of an external clock genera-
tor is recommended.

The internal clock frequency may be read out on PIN
17 by CS, RD active in combination with CAZ = high
and BYSL =.high. So it is possible to adjust internal
clock frequencies via variations of Ry.

External Clock Operation

The required circuitry for external clock operation is
shown in Figure 2.

74HC 23CLK

COMPATIBLE
CLOCK SOURCE
fox = 1 MHz

SDA 0812

l DGND

0111-4

Figure 2
The external clock source has to perform 0.8 Vinax

for low voltage level and 3.0 Vi for high voltage
level.
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The rise and fall times have to be 200 ns maximum.

There is no synchronizing between external clock
and any other signal necessary.

Typical Internal Clock Frequency
Versus Temperature

CLOCK MHz
1.2
11
1.0
09
08

0111-5

Figure 3

Output Modes

Normal Mode (Transparent)

On the SDA 0812 the data is read as two 8-bit bytes.
The converters digital outputs deliver positive true
logic signals. Data is presented in right justified for-
mat (i.e., the LSB is the most right-hand bit in a 16-
bit word). Two READ operations are required, the
BYSL input determines which byte is to be read. Be-
cause the conversion results are held in a succes-
sive approximation register the high byte may be
read out before the conversion is finished.

The 4 most significant bits are valid in the 9th clock
cycle after starting a conversion. Valid 12-bit data is
available for reading after the BUSY PIN has gone
high, or internal status flag BUSY (available on PIN
10) has gone low.

Latched Output Mode

An additional function in reading the data is available
via an integrated data latch, which is transparent in
normal function mode.

The latched output may be activated by writing a
high on DBO (into an internal register) with WR, CS
active in combination with CAZ and BYSL PIN high.

DBO|WR| CS |CAZ|BYSL| Setting Data Latch

High|Low|Low|High| High
Low |Low|Low|High| High

Enabled
Transparent
Forbidden! Otherwise

X |Low|Low|High| Low

Unpredictable Behavior




SDA 0812

The data latch is set transparent by POWER UP function.

Activating the latch function an internal generated latch enable signal shifts the data from the SAR into a 12-bit
latch. This occurs when BUSY gets inactive (HIGH). The conversion result is valid during the next conversion
cycle until new data is latched. Therefore it may be read out even after starting a new conversion.

Absolute Maximum Ratings*

Supply Voltages(M (Veo, Vpp) +vvvvvvevvnnnn 6.5V
Input Voltage Range
Alllnputs (V) ...oovvennnn. —0.3Vto Vge +0.3V

Package Dissipation
(at or below 25°C Free-Air

Temperature Range) .................. 875 mwW
Operating Free-Air

Temperature Range (Ta) ...... —40°Cto +85°C
Storage Temperature Range ....—65°Cto +150°C
Note:

1. All voltage values are with respect to network ground
terminal.

Specifications

*Stresses above those listed under “Absolute
Maximum Ratings” may cause permanent damage
to the device. Exposure to absolute maximum rating
conditions for extended periods may affect device
reliability.

Vpp = +5V, VRegr+ = +5V, VRgr— = OV, DGND = OV, AGND = 0V, fgik = 1 MHz external, all

specifications Tmin t0 Tmax unless otherwise noted

Parameter Conditions/Comments | —40°Cto +85°C ] Units

Accuracy
Resolution 12 Bits
Total Unadjusted Error(1) All Channels, AINO-AIN3 +1), LSB max
Differential Nonlinearity No Missing Codes Guaranteed 1, LSB max
Full Scale Error (Gain Error) ¢ﬂ||csh::|r;eTlsc'> gl?gpié\;ll\llfs oG £, LSB max
Channel to Channel Mismatch Vs LSB max
Analog Inputs
Analog Input Range VRer = 5.0V Oto5 Vv
Cains On Channel Input Capacitance 50 pF Typ
ANy Input Leakage Current AINO-AIN3; 0V to +5V

+25°C 10 nA max

Tmin 0 Tmax 100 nA max
Reference Input
Vgek (for Specified Performance) +5% 5 \
Vgrer Range Degraded Transfer Accuracy 4t06 \"
VRer Input Reference Current VRer = 5.0V mA max




SDA 0812

Specifications (Continued)

Vop = +5V, VRer+ = +5V, VRer— = 0V, DGND = 0V, AGND =

specifications Tyin to Tmax unless otherwise noted

oV, fork = 1 MHz external, all

1. Includes Full Scale Error, Offset Error and Relative Accuracy
2. Igink for BUSY (Pin 22) is 1.0 mA.
3. Conversion Time includes autozero cycle time.

3-18

Parameter | Conditions/Comments l —40°Cto + 85°CL Units
Power Supply Rejection
VoD |Vop = 4.75V t0 5.25V 1 = | LsBTyp
Logic Inputs
CAZ (Pin 1), RD (Pin 18),
CS (Pin 19), WR (Pin 20),
BYSL (Pin 21), AO (Pin 24),
A1 (Pin 25)
ViL Input Low Voltage Vo = +5V £5% 0.8 Vimax
V4 Input High Voltage 24 Vmin
Iin Input Current
+25°C ViN = 0to Vce +1 rA max
Tmin 10 Tmax 10 1A max
CLK (Pin 23)
V|L, Input Low Voltage Vg +5V £5% 0.8 Vmax
Vin, Input High Voltage 3.0 Vmin
VL, Input Low Current +10 LA max
liH, Input High Current 1.5 mA max
Logic Outputs
DB0-DB?7 (Pins 10-17),
BUSY (Pin 22)(2
VoL Output Low Voltage Voo = +5V £5%, Iink = 1.6 mAR) 0.4 Vmax
Von Output High Voltage Vec = +5V £5%, Isource = 200 pA 4.0 Vmin
Floating State Leakage Current 15
(Pins 10-17) VouT = 0V to Veg +1 A max
Floating State Output Capacitance 15 pF max
Conversion Time(3)
with External Clock fok = 1 MHz 17 us min
with Internal Clock, Tp = 25°C Using Recommended Clock Components 17/20 s min/max
as Shown in Figure 1.
Power Requirements
Vob +5% for Specified Performance VNOM
Vco - . +5% for Specified Performance VNOM
Ipp Typically 4 mA with Vpp = 5V 7.5 mA max
“|'ec VIN = ViLor Viy 100 kA Typ
1.0 mA max
Power Dissipation WR = RD = CS = BUSY = Logic HIGH 20 mw Typ
Notes:
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SDA 5200 N
6-Bit Analog/Digital Converter

The SDA 5200 N is an ultrafast A/D converter with 6 bit resolution and overflow output.
After cascading, it enables straightforward construction of 7 or 8 bit A/D converters, respeciti-
vely (refer to application circuit).

Apart from a guaranteed strobe frequency of 100 MHz and an excellent linearity, the

SDA 5200 N is outstanding for a broad analog bandwidth which - from the analog side -

enables application up to the limit of the Nyquist theorem.

The SDA 5200 N is pin-compatible to the ICs SDA 5010, SDA 6020, and SDA 5200 S

(differing output code in the overflow).

Features

@® Strobe frequency 100 MHz

@ 6 bit resolution (1.6%)

@ Overflow output (7th bit) at simuitaneous blocking of the remaining outputs — simple
cascading for 7 bit or 8 bit A/D converters

Broad analog bandwidth (140 MHz)

High slew rate of the input stages (typ. 0.5 V/ns)

Processing of analog signals up to the Nyquist limit

Linearity + 1/4 LSB

No sample and hold required

Dynamic driving of reference inputs for analog addition and muitiplication
Power dissipation 550 mW

ECL compatible

Logic-compatible supply voltage +5 V; —=5.2 V

The following versions' are available upon request:

@ IC with a nonlinear conversion characteristic of a given characteristic curve
@ IC with any output code (e.g. gray code)

1) Conditions upon request.
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~ SDA 5200 N

Via
Block diagram ]
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SDA 5200 N

Transfer characteristic and truth table

T
Do D6|D5|D4| D3| D2 D1

0 1 2 62 63 6b
64
“Vir *Vir
Pin configuration
top view
0, Do D6 D5 D4 D3 D2 D1
% 15 1% 13 12 n 10 9
A carracac
5
LI LIl J L JLlLIJLJLJLJ
1 2 3 4 S 6 1 8
05y +Vig Via = Vig Vin, Strobe +Vs -Vg
Pin Symbol Function
1 Os Digital ground 1
2 + Vir Positive reference voltage (+2 V)
3 Via Analog signal input (max. +2 V; —3V)
4 —Vir Negative referenc_e voltage (—3 V)
5 Viny Hysteresis control (9 V to +2.5V)
6 Strobe Strobe input (ECL)
7 + Vs Positive supply voltage (+5 V)
8 — Vs Negative supply voltage (—5.2 V)
9to 14 D1toD6 Data outputs, bits 1 to 6 (ECL)
15 Do Overflow output
16 Os» Digital ground 2
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SDA 5200 N

Maximum ratings

Supply voltage
Supply voltage

Input voltages

Strobe

Hysteresis control
Voltage difference
Ambient temperature
Junction temperature
Storage temperature

Thermal resistance
System-air

Characteristics

Power supply

Pos. supply voltage
Neg. supply voltage
Current consumption

at +Vs =450V, Via£—Vir
at _VS =—5.2 V, VIA < —V]R

Analog section
Signal input

'Max. input voltage

Viemax =! (+Vigmax) — (~Vigmin) |

Vi A for 6 bit resolution

Vi 4 for 1/2 LSB linearity
Vi for 1/4 LSB linearity

Input current
atVia=+Vig

at Vja <—Vigr
Input capacitance
at Via < "’V] R

Reference inputs

Pos. reference voltage
Neg. reference voltage
Reference resistance

Digital section

Strobe input

H input voltage
L input voltage
H input current
L-input current

Data outputs (100 Qto —2 V)

H output voltage
L output voltage

3-22

Lower Upper
limit B limit A
+Vs -0.3 6.0 \"
—Vs —6.0 0.3 Vv
Via +Vir —Vir -3.5 2.5 \
Vstrobe _VS 0 \'
Vl hy 0 30 \)
0Os1 —0s2 -05 0.5 v
Ta 0 70 °C
I ‘ 125 °C
Tstg -55 125 °C
Rihsa 85 K/W
Lower Upper
limit B typ limit A
+Vs 4.5 5.0 5.5 Vv
—Vs —-5.7 —5.2 —-4.7 Vv
Is, 50 80 mA
Is_ 55 80 mA
Vl Amax "VI Rmin +VVI Rmax \
5 \"
0.3 Vv
1.2 0.6 \"
2.4 1.2 \"
Lia 150 500 pA
Lia —500 500 nA
Cia 25 pF
+Vir —-25 v
—Vir -3.0 15 Vv
Rret " 196 128 195 Q
Vin -1.1 —0.9 —0.6 Vv
Iy 6 50 wA
'n 6 50 pA
Van -1.1 \ —-0.9 -0.7 v
Vau -2.0 -1.7 —-15 \Y



SDA 5200 N

Characteristics (cont'd) Lower Upper

. limit B typ limit A
Dynamic parameters
Aperture time ty . 2 ns
Aperture jitter 25 ps
Strobe tstrobe 5 ns
Signal transition time td Hold 12 17 ns
Signal transition time td set 12 17 ns
Strobe frequency fstrobe 100 MHz
Max. slew rate 0.5 V/ns
bandwidth (—3 dB) B 140 MHz
Pulse diagram of strobe input Input current versus input voltage

and data outputs

Signal input

7

_4"

hfstrohe

Strobe input Strobe Hold

mode mode

Data output /
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SDA 5200 N

Measurement circuit

Analog ground Digital ground

4709

I

lEH_ Elfmh
o
\J 16
Osy 0s; —D 5 —o0
10pH €2
o —I— *VIR Do b= Qo
100nF| S )
Analog j__‘_j-_h v 06 D & a6
input \__T_U 1A - o
10pH 100nF o
F_W\_.L -Vig D5 D = Qs
 S—
v D& D = as 5 To memory
Thy F S and computer
=t
Strobe ! Strobe D3 b = a3
1 N 02 0 a2
T‘lOOnF t=
Y.v,  of D 2w
_]- 500 [j [[] [L] [J |J1] [1] [1]7x100§2 —
o -2V
'IOOnFT ‘ %IOOnF
[
Ground plane Viateh

Application circuit

7 bit A/D converter with SDA 5200 S and SDA 5200 N

+Vip

SDA

5200S

D1
- Vi

$—ol Vier

2

7
Do

Do

4

D7

0

D6

SDA

DS

5200N

D4
< D3

D1

D2
D1

l

AIN Strobe  -Vjp
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SDA 5200 S
6-Bit Analog/Digital Converter

The SDA 5200 S is an ultrafast 6 bit A/D converter with overflow output. It has been designed
as terminating device for a 7 bit or 8 bit A/D converter comprising several cascaded ICs
(refer to application circuit), or exclusively for 6 bit operation.

Apart from a guaranteed strobe frequency of 100 MHz and an excellent linearity, the SDA
5200 S is outstanding for a broad analog bandwidth which - from the analog side - enables
application up to the limit of the Nyquist theorem.

The SDA 5200 S is pin-compatible to the ICs SDA 5010, SDA 6020, and SDA 5200 N (differing
output code in the overflow).

Features

@ Strobe frequency 100 MHz

@ 6 bit resolution (1.6%)

@ Overflow output (7th bit)

@ Broad analog bandwidth (140 MHz)

@ High slew rate of the input stages (typ. 0.5 V/ns)

@ Processing of analog signals up to the Nyquist limit

@ Linearity + 1/4 LSB

@ No sample and hold required v
@® Dynamic driving of reference inputs for analog addition and multiplication
@ Power dissipation 550 mW

@ ECL compatible

@ Logic-compatible supply voltage +5 V; —5.2 V

The following versions' are available upon request:

@ IC with a nonlinear conversion characteristic of a given characteristic curve
@ IC with any output code (e.g. gray code)

1) Conditions upon request.
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SDA 5200 S

Yin
Block diagram 3
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| Register i ! |
| i l I
| i . |
! I
' |
! |
' |
' |
} | !
| 1st encoding (AND) :
& &
| |
| I I
| |
| |
| |
| |
| 2nd encoding (OR) |
| |
| |
' i u
Vet oy i
——coVs
} Output stages : )
| I
SRS FEp U SR, I R P -
1 9 0 |11 12 {13 |1 |15
Q
0Os1 D1 D2 D3 D& D5 D6 Do
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Transfer characteristic and truth table

1] £11L LSB
Do | D6 05 | D4 03 02 01

Pin configuration
top view

0s; Do D6 DS D4 D3 D2 DI

% 15 1% 13 1”2 n 10 9
s I w8 e U s WY s O s e O s

N S S S —( - T —
1 2 3 &4 S 6 1 8
Oy +Vip Vip - Vig Vjp,, Strobe +Vg -V

Pin Symbol Function
1 Os1 Digital ground 1
2 + Vi ‘ Positive reference voltage (42 V)
3 Via Analog signal input (max. 42 V; —3V)
4 — Vig Negative reference voltage (—3 V)
5 Viny Hysteresis control (9 Vto +2.5V)
6 Strobe Strobe input (ECL)
7 + Vg Positive supply voltage (+5 V)
8 - Vs Negative supply voltage (—5.2 V)
9to 14 D1toD6 Data outputs, bits 1 to 6 (ECL)

15 Do Overflow output

16 Os; Digital ground 2
' 327
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Maximum ratings

Supply voltage
Supply voltage

Input voltages

Strobe

Hysteresis control
Voltage difference
Ambient temperature
Junction temperature
Storage temperature

Thermal resistance
System-air

Characteristics

Power supply

Pos. supply voltage
Neg. supply voltage
Current consumption

at+Vg=+50V, Via £ -V
at—Vg=—-52V, Vi, £ -V

Analog section
Signal input

Max. input voltage

Vigmax =! (+Vigmax) = Vigmin) |

V, a for 6 bit resolution

V4 for 1/2 LSB linearity
Vi a for 1/4 LSB linearity

Input current

at V] AT +V( R
atVja < —Vig
Input capacitance
atVia < —ViR

Reference inputs

Pos. reference voltage
Neg. reference voltage
Reference resistance

>Digital section

Strobe input

H input voltage
L input voltage
H input current
L-input current

Data outputs (100 Q to —2 V)

H output voltage
L output voltage

3-28

Lower Upper
limit B limit A
+Vs -0.3 6.0 Vv
—Vs —6.0 0.3 Vv
Viar +Vig, —Vig -3.5 2.5 V.
Vetrobe —Vs 0 ‘ Vv
Vl hy 0 3.0 V,
Og1 —0s2 —0.5 0.5 \
Ta 0 70 : °C
T 125 °C
Tsig -55 125 °C
Rinsa 85 K/W
Lower Upper
limit B typ limit A
+Vs 4.5 5.0 5.5 \
—Vs -5.7 —5.2 —4.7 Vv
Is+ 50 80 mA
Is_ 55 80 mA
Vi Amax ~V1Rmin +Vi rmax \
' 5 Y
0.3 Vv
1.2 0.6 Vv
2.4 1.2 Vv
Iia —500 500 nA
Cia 25 pF
+Vigr —-25 2 Y
—Vir —-3.0 15 Vv
Rref 96 ) 128 195 Q
Vi —-1.1 -0.9 —0.6 Y
Iy 6" 50 pA
I 6" 50 RA
VQ H —-1.1 —-0.9 —0.7 \'
Voo —-2.0 -1.7 —-1.5 \"
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Characteristics (cont'd) Lower Upper
N limit B typ limit A
Dynamic parameters
Aperture time ty 2 ns
Aperture jitter 25 ps
Strobe ! tstrobe 5 ns
Signal transition time td Hold 12 17 ns
Signal transition time ta set 12 17 ns
Strobe frequency fstrobe 100 MHz
Max. slew rate 05 V/ns
Bandwidth (—3 dB) . B 140 MHz
Pulse diagram of strobe input Input current versus input voltage m
and data outputs
Signal 1nput max
/ Iia
‘_fsfrobe - d T

Strobe input \ Strobe Hold
mode f  mode

min

Data output /
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Measurement circuit

Analog ground Digital ground

4709
S —

[

1uH

10pH

— L

Analog

'L‘IOOnF

input

10pH I‘IOOnF

O.._thni___ -Vir

A A

Strobe

Ll_______ﬂ

100nF,

8

-Vs

D2

D1

EIlmh

o ™Mo

MC 1651

o o

MC 1651

a6

——1
— a5

o Nl o

MC 1651

ot 5 To memory
and computer

Q3.

o N o

MC 1651

509

7x100Q
-2V

100nF

H——+H

(=]

Application circuit

%JOOnF

round plane

7 bit A/D converter with SDA 5200 S and SDA 5200 N

+Vip

Do

D7

D6

SDA

DS

5200N

D4

D3

D1

D2

A Strobe
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SIEMENS

SDA 6020
6-Bit Analog/Digital Converter

The SDA 6020 is an uItrafast A/D converter with 6 bit resolution. In addition to a
scanning frequency of typically 50 MHz and excellent linearity, the SDA 6020 has the
following outstanding features:

@ 6-bit resolution (1.6%), simple expansion to 8 bits

@ +1/4 LSB linearity

® No sample and hold required

® Dynamic driving of reference inputs for analog addition and multiplication
® ECL compatible (ECL — TTL matching possible, e.g. with SH 100.255)

® Low power dissipation 450 mW

® Logic compatible supply voltage +5 V; -5.2 V

Maximum ratings Lower Upper Unit
. limit B limit A

Supply voltage +Vg -0.3 6.0 Y
Supply voltage -Vs -6.0 0.3 \
Input voltages Via. *VirR. —ViR -3.0 3.0 \
Strobe Vstrobe -Vs 0 \Y
Hysteresis control VIH 0 3.0 Y
Voltage difference 0a-0p -0.5 0.5 \"
Operating temperature Tamb 0 ‘ 70 °C
Storage temperature Ts -55 125 °C
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0s; Do D6 D5 D& D3 D2 D1

Pin configuration %6 15 16 13 122 11 10 9

top view A crr
D)
LI L J L L J L J L JL J0L_]
1 2 3 & 5 6 1 8
Osy +Vir Via “Vir  WnyStrobe+Vs -Vs
Pin Symbol Function
1 Os1 Digital ground
2 +Vir Positive reference voltage (<+2.5 V)
3 Via Analog signal input (max. + 2.5 V)
4 -ViRr Negative reference voltage (> —2.5 V)
5 Viny Hysteresis control (0 Vto +2.5V)
6 Strobe Strobe input (ECL)
7 +Vs Positive supply voltage (+5V)
8 —Vs Negative supply voltage (—5.2 V)
9to 14 D1to D6 Data outputs, bits 1 to 6 (ECL)
15 Do Overflow
16 Os2 Digital ground of output stages
Block diagram -
' *Vir
Overflow
63
—_— r © Do
62 | " o D6
------------ Memory :,'J' D5
V14 0—— > Comparator stages and :_'7' © DL
encoder stages a
""""""" é D3
D2
N — .
2 D1
1
L] |
I I S e
“Wir Viny Strobe
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Characteristics Lower Upper

limit B typ limit A
Power supply
Positive supply voltage +Vs 4.5 5.0 5.5 \'
Negative supply voltage —-Vs -57 —5.2 —4.7 Vv
Current consumption
at+Vg=+5.0V; Vja < -V Is 30 60 mA
at—Vg=—5.2V; Vjp <-Vig Is 55 80 mA
Analog section
TZa=25°C;+V;=5V;—V;=5.2V
Signal input
Maximum input voltage Vi A max —ViR min 4V} R max A
Viamax= ! (+Virmax) = (—Vigmin) | \
V 4 for 6-bit resolution Via 0.3 \'
Vi A for 1/2 LSB linearity Via 1.2 0.6 \"
Vi a for 1/4 LSB linearity Via 2.4 1.2 v
Input current :
at Vj o =+V; in sample mode Iia 200 800 pA
at Vja < =V, in sample mode Iia -10 10 pA
—Vigr < Via < +Vjgin hold mode Lia —10 10 RA
Input capacitance
atVia < -Vir ) Cia 35 pF
Reference inputs
Positive reference voltage +Vir -2 25 Vv
Negative reference voltage —Vir —25 2 \"
Reference resistance 64 R 96 128 256 Q
Digital section
Strobe input
H input voltage Vin —1.1 —0.9 —0.6 \
L input voltage ViL —2.0 —-1.7 —-15 \'
H input current Iy 5 30 100 pA
L input current L, ‘ 5 30 100 pA
Data outputs (100 Q to —2 V) 7
H output voltage Vau —-1.1 -0.9 —0.6 \
L output voltage “VaL —2.0 —-1.7 —-1.5 \"
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Pulse diagram of strobe inputs
and data output

Signal input

Strobe nput

Data output T —\

Free"
\\ run
\__+._l
el

THLQ

Yundefined output levels

Test circuit Digital ground

forohe

Strobe

mode

Input current versus input voltage

.
L7092 100
~--1pH
50Q
— 1
||100pF
10pH [ "
o iMnF +Vie 0, —o Qverflow
Analog ,_/ ‘ I; ) V. D, LN
10pH 100nF il
o AV -1- Vi 0, —o
"
O VH Dg —o
1)
o ) Strobe D, ©
° v D, LIS
1
o 8_v, 0, Py — o LSB

QSOQ

1000000

-
100nFT
T

100 nF -L 100nF
by

Groundplane
"Lines effected as Microstrip
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Circuit example for expansion to 7 bit

’VR
*Yin
Dy — d
Via Dy [——
D — .. -
6BIt °
IV
D,
Strobe D,
Ve O
—4
*Vir
Do oD,
Via Dy ™
6 Bit O —o 0
A/ D Dl. -0 D‘
0, 20,
¢+ -~—{Strobe D, - 0,
Ve D ad'l
]
V, Strobe Ve
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Circuit example for expansion to 8 bit

* *Vir
Do oD,
Via D¢
Ds
E]R 6A/D |
Nok °
DB
—1Strobe D,
> ViR 0y
3/t Vg ¢——|+ -~ ~
IR =
B, R
Via 0,
D
[]R 6A/D F
No3 %
Dy
$—|Strobe D,
h Vi Dy b—ﬁ'
1/2Vx ¢ + "
V =1
IR 0, R o0,
Via D¢
[]R Ds
6A/D
No.2 “
D,
—{Strobe D,
'Vm D1 —9
174V, .
*Yir CLl D
Oc . Or
Vo Yia D¢ 20
[] 2 6A/D 5 <0;
No.1 D, -0,
0, o0,
Strobe o Strobe D, o0,
Vi D -0,
“Vgo i ]
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SIEMENS

SDA 8005
8-Bit/7 ns Digital/Analog Converter

The SDA 8005 is a high-speed D/A converter with splendid dynamic qualities and offers
the following features:

@ Settling timetyp. 7 ns

@ Extremely small glitch area

@ Digital input register

@ Data inputs 10 Kand 100 K ECL-compatible
@ Single power supply —5.2 'V

@ Deglitch control input

Functional description
The SDA 8005 is a high-speed 8-bit D/A converter with ECL-compatible data and strobe
inputs.

The data word is received in the input buffer with the Low active strobe. An external
reference voltage source with a reference resistor is needed. At a reference current of
2.5 mA the full-scale output current amounts to 40 mA.

The output glitches can be minimized by adjusting the deglltch input voltage between
—2.3 Vand —2.9 V. The deglitch input can also be left unwired.
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Pin configuration
(top view)
[
GND 1 16 DO (LSB)
Tet 2 ]15 01
Degl 3 U ] 1 02
Str 4 E 113 03
1 5] ]12 04 '
-1 6 1 os
€7 ]10 06
Vee 8] Js o7ims8)
Pin description
Pin Symbol Function
1 GND Ground
2. - Reference current input
3 Degl Deglitch input
4 Str Strobe
56 +I,—-I Complementary current outputs
+I: zero current if DO to D7 are High
7 C Stabilization
8 Vee Supply voltage —5.2 V
16t0 9 DO to D7 Data input O (LSB) to 7 (MSB)
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Block diagram
i
Ih2g
D70—e=
@ Ig,
D6O—w 5 2 w
k7 L I
B — E—— o
< o I 3
DSo—e{ 3 5 2 z
" E .5 oy
i A 1. 5 1. -1 g . .
o
-T- o il e e -1-
I
D0 O—e et
Strobe Deglitch
Rext [REF
VREF ext "
Vee
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Maximum ratings

Supply voltage

Input voltage

Strobe input voltage
Deglitch input voltage
Output voltages, +1, —1
Junction temperature
Ambient temperature
Storage temperature

Thermal resistance

Characteristics '
Analog outputs

Static performance

Ratio of full-scale output current
to reference current

Absolute unadjusted error
Integral nonlinearity

Differential nonlinearity

Full-scale temperature coefficient

—25°C to +25°C

+25°C to +85°C
Zero-code output current
Full-scale output current
Output voltage range
Supply voltage sensitivity

Dynamic performance"

Output rise time

Output settling time

Adjusted worst case glitch area
Digital crosstalk attenuation
Data

Strobe

3-40

Lower Upper
limit B limit A
Ve —6.0 0.3 v
Vbo. .07 -3.0 0 v
Vst —4.0 0 Y
Vbeg! —52 - 0 v
VQH—r VQ|_ —1 9 5 V
T 125 °C
Ta —25 85 °C
Tstg —55 125 °C
Rin ua 85 K/W
Lower typ Upper
limit B limit A
Igrs/ Lot 16
ERR -1 +12 %
INL 0.40" 0.552) LSB
D NL 0.6" 12 LSB
TC 80 120 ppm/°C
TC 50 80 ppm/°C
IQO 61) 303) p.A
IQ FS 402 mA
Va -1.4 +5 v
Svs 0.03" | 0.042 % /%
trq 1.3 ns
tsq 7 ns
80 pVs
®pata 154) pVs
* Ostrobe 304 pVs
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Characteristics Lower typ Upper
. limit B limit A

Digital inputs

DC characteristics

H input voltage ViH —-1.105 —0.810 Vv

L input voltage Vi —1.850 —1.505 \Y

Input capacitance D7 Cip7 1.2 pF
D6 Cips 0.8 pF
DO to D5 C] DO...D5 0.5 pF
Strobe Cistr 1.5 pF

Hinput current D7 Loy 25 pA
D6 IIH D6 12 p.A
DO to 05 IIH DO...D5 6 },I.A
Strobe Iyse 175 pA

Input coding binary

Switching characteristics

Setup time ' tsetup 0.5 ns
Hold time : thold 2.5 ns
Strobe time tstr 2 ns
(see Fig. 1)

Deglitch input

Deglitch input current

at VDegl =23V Il Degl 200 p,A
at VDegI =29V IlDegI —150 p.A
Deglitch voltage range —VWbegl +2.9 +2.3 \"
Deglitch voltage (not connected) Vbgi 0.5x Vee v
Power supply"

Supply voltage Vee —5.46 —4.94 \"
Supply current Iee 98 105 mA
Power consumption Pp 495 mwW
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Comments
') Measured at:

2) Guaranteed at:

3) Measured at

‘)

3-42

25°C

VEE =—5.2 V

Full-scale output current I, =20 mA

Output load =50 Q

—25°Cto +85°C

—5.46 Vto —4.94V

Full-scale output current I, =1 mA to 40 mA
100°C

Full-scale output current I; =20 mA

Voeg =—2.3 V

VEE =_5.2 V

Vu=—095V

Input signal rise time t, =3 ns

Switching all inputs at the same time in the same direction (worst
case).

The crosstalk attenuation can be reduced by using other input signals.
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Pulse diagram of the inputs

\_/——Sfrobe
t Str

—J'Stfw Fotg—* fSefup min = 0,508
fstrmn = 2NS°
fiold min = 205

Figure 1

W W DO-D7V
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Terminology

Absolute.unadiusted error

The full-scale output current with the same reference voltage and reference resistance is
different for different chips. The variation results from the deviation of technology param-
eters. The specification is the maximum deviation from an average value.

Integral nonlinearity

The integral nonlinearity is the maximum deviation of the output of a linear regression
from the output values of all possible input codes.

Differential nonlinearity

Differential nonlinearity is the difference between the actual and the ideal deviation between
any two adjacent input codes, this being 1 LSB. A specified differential nonlinearity of
+1 LSB max. over the entire operating temperature range ensures monotonicity.

Supply voltage sensitivity

The supply voltage sensitivity is the dependence of the analog output current on the
supply voltage V. with all other parameters or conditions constant. It is specified in %
per %.

Output rise time

The output rise time is the time between the 10% value and the 90% value of V,; max. at
the leading edge. '

Output settling time

‘The output setiling time is the time from the 50% point of the trailing strobe edge to the
last entry of the analog output signal into an admissible error window of +£1/2 LSB.

The specified value is measured by using a comparator to detect the entry time point
(see fig. 2).

Adjusted worst case glitch area

Glitches which arise from input code switching can be minimized by varying the deglitch
input voltage.

The specified value can be measured under the following conditions:

® input code change from 01111111 to 10000000 and vice versa
@ Input data are received with strobe
@ Deglitch input voltage is optimized for switching in both directions
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Figure 2 shows the test circuit and the timing diagram for the determination of the output
settling time.

Ultrafast ECL

500 comparator
Data input +l L\Q ¢—= Oscilloscope
:> SDA 8005 '
D0-D7

-1
509
-2V
2209 1.5kQ Variable
comparison voltage

—-I—100nF . ‘

e
-f f; comparator
delay time
comparator circuit 1
[ output
} i comparator circuit 2
output
i P
: n comparator circuit 3
output
L] fd
—==1Settling -

time

Figure 2

3-45



SDA 8005

Application instructions

Board with at least one ground area in its entirety.

Ground pin should be connected very close to the large ground area by using contact
studs or by direct soldering.

Voltage supply must be blocked directly at the Vi pin by using a 100-nF ceramic
capacitor (preferably small chip capacitors).
The analog outputs should be loaded with 50 Q as near as possible to the package.

Each of the DC voltages (Vge, DEGL, V) has to be checked for its suitability as regards
ripple and noise.

If a D/A output is connected to the 50-Q input of a scope, an attenuator should be
arranged on the D/A converter side of the connecting line to prevent the reflection from
the oscilloscope from seeing the. practically open line termination (output impedance of
D/A converter approx. 20 kQ); the ground connection between the board and the
instrument should have a very low impedance.

To minimize the crosstalk of used strobe to the output you can place a voltage divider
at the strobe input to form an RC filter in combination with the input capacitance (see
figure).

15k
p Strobe
68k

-2V
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Figure 3 shows an application where the output signal is transmitted over a 50-Q line to
a receiver with a 50-Q input, possibly a high-speed oscilloscope.

I, may be adjusted by varying V,,; between 0 V and 2.5 V, reference resistor R, being
1 kQ.

Alternatively R,.; can be changed with V,; constant.

Data bus
A

\

Tl b blll

D0 D1 D2 D3 D4 D5 D6 O7

N SDA 8005

GND [ Degl Str +f -/ c Vee

1 2 3 4 5 6 7 8
_I_ ' G | G
o -

‘IOOnFI 1kQ 50Q 100F |1000F
-2V —e=_52V
Ver=0-42.5V 509 line
|
-2.3V--29V 50Q
| s | |
d 1
-5.2v l
502 strobe line o Recelver
Figure 3
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Here the strobe input is connected to a voltage divider, which forms an RC filter together
with the input capacitance, and in this way reduces the digital crosstalk from strobe to
output. The 100-Q output line from 41 is terminated at both ends. ‘

The high maximum, full-scale output current in this case also allows an acceptable voltage
range. ) .

Data bus
N\

\

TLLLLLLD ,,

DO b1 D2 D3 D& DS D6 D7

1 SDA 8005

GND I, Degl Str I -] C Vee
11 lf l3 A 5 6 7 8

6.8 kQ
]

1001Q

v 100 line

1009
{1

IRecelver

5092 strobe line

Figure 4
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),
",
8-Bit Analog/Digital Converter
& Maximum Conversion Rate >100 MHz e Extremely Low Error Rates
® 8-Bit Resolution ® Balanced Input Voltage Range
® 6.3 Effective Bits (Fany = 30 MHz) e ECL 100k Compatible Output Data
® Nonlinearity <14 LSB o Low Power Dissipation
e Excellent Large-Signal Bandwidth ® Small 24-Pin Ceramic Package
Pin Configuration Pin Definitions
(Top View) Pin | Symbol Function
= 1 VEg Negative Supply Voltage,
ve 1] 2 GNos Analog Section
ano 2] Qa3 o7 2 |GND |Ground
e 3] 22 o6 3 |Veo Positive Supply Voltage,
Analog Section
stet ] o os 4 |STR1 |Strobe Signal 1
v (] 20 00 5 |+VRmer [|Pos.Reference Voltage
Wors 6] 19 03 6 + VRer,s | Pos. Reference Voltage Sense
A 1[] 18 02 7 |AIN Analog Input
A o] N1 o 8 AIN Analog Input
. 9 VRer,m |Center Tap of Voltage Divider
Vurn 9] 16 00 10 |—~VRer |Negative Reference Voltage
Vet 10{] []1s N0 11 —VREer,s | Negative Reference Voltage
Voars ] 1% Vo Sense
a2 D" v 12 |STR2 |Strobe Signal 2
f E €e.0 13 [Veg,p |Negative Supply Voltage,
o152-1 ' Digital Section
14 |Vee,p  |Positive Supply Voltage, Digital
Section
15 |GND Ground
16 to 23| DO to D7 | Digital Output Signal
24 |GND1 |Ground Connection for Output
Emitter Follower

The SDA 8010 is an ultrafast A/D converter according to the parallel principle, with a resolution of 8 bits and a
guaranteed strobe frequency of 100 MHz. The device is capable of digitizing analog signals with full scale
(% 1V) frequency components up to 50 MHz at a power consumption of typically 1.3W. Due to the symmetric
input voltage range it can be driven directly by a customary 50Q source.

© Siemens Components, Inc. 3-49 May 1988
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Block Diagram

;Vﬂ'.lo_‘r R, R, R, R L‘°'¥.o.‘
- ...o—j————t:v—' OO , raf—o.v,..
]
)¢ T
A T 1 ]
V -t—OVc¢
Comparator Comparator
"-ec . 65-120 Flipfiop oW
~=1—{GND
Zz' Zg‘z Flipflop
& V.0
JuL {}”M'WU {} ‘ l ~=—oVe.0
R ] 1 ] ]
< bind encading stoge J | <) <l a0
3rd encoding stoge 1
<
[ Output stoges ] $GND

Strobe !

>
Strobe 2 00 O

0152~2

Functional Description

The SDA 8010 is an ultrafast A/D converter accord-
ing to the “flash” or parallel principle: A field of 255
comparators simultaneously compares the analog
signal with 255 reference voltages spread linearly
over the input voltage range. The result of this com-
parison, delivered in the so-called thermometer
code, is converted into binary representation by
three encoding stages and is then available as a
digital signal with ECL levels at the outputs (See
Block Diagram). ‘

An individual comparator consists of a differential
amplifier and a master/slave register stage. They
are activated alternately by means of two strobe sig-
nals STR1 and STR2, thereby sampling the analog
signal and holding the corresponding logical state.
The sequence of the conversion process is given in
the pulse diagram.

3-50

During the L phase of STR1, the analog signal is
compared with the reference voltages. With the ris-
ing edge of STR1 the result of the comparison is
passed into the first register stage and held there
until the falling edge of STR1. Towards the end of
this hold period the signal is accepted into the sec-
ond flipflop with the L phase of the second strobe
STR2 and stored with the rising edge. After a delay
tq,q this data appears at the output and remains val-
id for the period ty .

Driving the converter’s analog input is an easy task.
Due to the ground-symmetrical input voltage range
and the low input capacitance, the converter can be
operated in a customary 500 system without any
preamplifiers or level shifters. Nevertheless, lower
impedance driving would be a means for further im-
proving the device’s specified dynamic parameters.
Two input pins AIN ensure low lead inductance. The
internal reference voltages are generated by an
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on-chip resistor string. The potentials at its end
points, +VRer and —VRgF, respectively, determine
the input voltage range which is resolved with an
accuracy of 8 bits. Additional sense pins +VRer,s
and —VRer,s allow compensation of voltage drops
across parasitic resistances at top and bottom of the
string. The assignment of the digital output code to
the input voltage is shown in the transfer character-
istic. As no overflow function is provided, the output
will remain at a value of 255 when the reference
voltage range is exceeded.

Connection Vreg M only serves for RF decoupling;
no additional adjustment is required for maintaining
the specified accuracy of +0.5 LSB.

The use of two supply systems, Voo, Vee and
Vee,p: Veg,p and an additional ground line GND1 for
the output stages reduces the mutual influence of
analog and digital signals. Additionally, the separate
return of the analog signal ground line is recom-
mended (See Test Circuit).

Strobe Timing (Note 1)

Symbol Min Typ Units
tsTR1 4 5 ns
tsTR2 3 3.5 ns
tset Up, STR2 -20 —-15 ns

(Note 2) (Note 2)
tHoLD, STR2 2 ns
Notes:

1. This is the recommended strobe setting for operation at
100 MHz. At lower strobe frequencies the timing more and
more becomes uncritical. Below 75 MHz complementary
strobe signals with a duty cycle of 50% may be used.

2. Negative values of tget up, STR2 indicate, that the rising
edge of STR2 should appear after the falling edge of STR1.

Puise Diagram

Samphing  Point

Strt

Pota ste2

Str2

0152-3
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Absolute Maximum Ratings*

Positive Supply Voltages

Ve, Vee,D) covvvevieiiennnn —0.3Vto +6.0V
Negative Supply Voltages

(VEE, VEE,D) ++vvvvvrvnnnnnnns —6.0Vto +0.3V
Reference Voltages (Note 1)

(+VRer, —VREF..++ vovvvi...—25V 10 +1.5V
Analog Input Voltage (VAIN) .- - .. .- —2.5Vto +1.5V
Digital Input Voltages ‘ 3

(VsTR1» VSng) ........... Ve —3.5Vto 0V
Output Current (Ipg=1p7) « -+« v vvvevnninnn 20 mA
Junction Temperature (T)) .................. 125°C

Electrical Characteristics

*Stresses above those listed under ‘“Absolute
Maximum Ratings” may cause permanent damage
to the device. Exposure to absolute maximum rating
conditions for extended periods may' affect device
rellablllty .

Ambient Temperature (Ta) ‘ o
(Without Dissipator) ......................50°C
Storage Temperature (Tgig) -........... ....125°C
Thermal Resistance Junction-Air .
-(Without Dissipator) ...... PN 50 K/W
Note:

1. +VReF always has to be more positive than —VREF

Vee Veco = 5V £5%; VEE, VEEp = —4.5V £5%; 25°C < Tj < +125°C

Parameter Symbol Conditions Limits Units
Min Typ TMax

Power Supply o

Pos. Supply Current, Analog | Icc 95 mA

Pos. Supply Current, Digital lcc,p 85 mA

Total Pos. Supply Current Icc +lce, D 180 200 mA

Neg. Supply Current, Analog | Igg 70 mA

Neg. Supply Current, Digital I, D 20 mA

Total Neg. Supply Current lee + leg, D 90 100 mA

Power Dissipation Pp. 1.3 1.5 w

Vatage Diference oo e 700 | mv

' Reference Inputs

Reference Voltages (Note 1) | +VRer, —VRErF -2 1 \

Total Reference Resistance RRer 105 | 150 190 Q

emperte Coatientol | To

Analog Input

Input Current (Note 2) l) VAN 2 +VRer | 150 700 pA
VAIN € —VRer 1 pA

Input Capacitance (Note 3) CaIN VaIN 2 +VRep 45 pF
VAN £ —VReF 55 pF
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Electrical Characteristics (Continued)
Vee Veco = 5V £5%; Ve, Vegp = —4.5V +5%; 25°C < Tj < +125°C

Parameter Symbol Conditions Limits Units
Min | Typ | Max
Strobe Inputs
Input High Voltage ViH . —1.165 \%
Input Low Voltage ViL —1.475 \
Input High Current i1 VstR = VIH 2 30 RA
Input Low Current L VstR = VIL . 40 nA
Max. Strobe Frequency fs}r‘ Max 100 125 MHz
Aperture Delay 14, ap ' 1 ns
Aperture Jitter it - 15 ‘pPs
Data Outputs
Output High Voltage VaH 1002 to =2V —1.025 —0.880 \"
Output Low Voltage VarL 100Q to —2V —1.810 —1.620 "
Signal Transition Time td, o1 (Note 4) 10.5 ns
" 14, @2 (Note 5) 14 ns
Time of Valid Output t.q fsTR = 100 MHz 4 6 ns
Data (Note 6)
Notes:

1. +VReF always has to be more positive then —VRgr.

2. The input current is linearly dependent on the input voltage.

3. In good approximation the dependency on Van is linear (See Figure 2).

4. Delay from the rising edge of STR2 to the begin of validity of the associated output data. The typical temperature depen-
dency is given in Figure 3.

5. Delay falling edge of STR2/Output data.

6. Time interval, during which the conversion of a 30 MHz 2 Vpp signal at 100 Mhz sampling rate yields an SNR of more than
40 dB. The typical temperature dependency is given in Figure 3. Note the variation of the position of this period with
temperature..

Characteristics include the guaranteed distribution boundaries of the values which are maintained by the
integrated circuit in the specified operating range. The typical characteristics are mean values which are
expected from manufacture. Unless otherwise specified, the typical characteristics are valid at Ty = 25°C.

Transfer Characteristic

07 |D6|DS |04 |D3|D2|01{00 ' -

HI{H|H|H|H{H|H|H —

N
U
N
=

LLLLLLLL—-L o

0 1 2 253 254 255 256 Vi/LSB

‘Vasr’ {‘VRE_F_

0152-4
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Conversion Characteristics

Ve, Vee, b = 5V 5%, Veg, VEg, p = —4.5V £5%; 25°C < Tj; < +125°C
Parameter [ Symbol l Conditions r Min l Typ I Max l Units
Static Nonlinearity (Note 1)
Integral Nonlinearity INL AVRgr = 1.8V 0.5 LSB-
Differential Nonlinearity DNL AVRgg = 1.8V 0.5 0.6 LSB
Dynamic Performance (Note 2)
Large Signal Bandwidth f3dB 80 MHz
Signal-to-Noise Ratio SNR fan = 30 MHz 40 43 dB
fan = 45 MHz 35 dB
Total Harmonic THD fan = 30 MHz —43 dB
Distortion THD fan = 45 MHz -30 dB
Effective Bits Neif fan = 1 MHz 7.4
fan = 30 MHz 6.0 6.3
fan = 45 MHz - 45
Notes:

1. The actual transfer characteristic is measured by means of the well-known servo loop principle at both low sampling rates

(100 kHz) and slow strobe edges (> 500 ns).

2. Dynamic measurements are performed at 100 MHz sampling rate using the typical strobe timing. All specified parameters
are derived from the FFT of the converter’s response to a full scale (2 Vpp) sine wave input. The analog source |mpedance is
250 (509 line with 509 termination). The test circuit is shown in Figure 1.

Definition of Terms

Static lNonlInearIty ‘

Deviation of the actual transfer characteristic (output
code as a function of input voltage) from that of an
ideal ADC. It is expressed in terms of the measured
transition voltages V; (input voltage, at which the
output code transition (i—1) — i occurs):

Integral nonlinearity INL—maximum deviation of the
mean input voltage associated with any output code
from the ideal value (in LSB), so

+
INL = maxl (\Llil (—VREF) ) X

256 _ l
+VRer — (= VRer)
Differential nonlinearity DNL—maximum deviation of

the input voltage range associated with any output
code from the ideal value (in LSB), so

256

o = max| (Vg ) X g B
A )

Given values of INL and DNL are related to a refer-

ence voltage range AVRer = (+VRer — (—VRer)

of 1.8V.
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Large Signal Bandwidth

That frequency of a sinusoidal 2 Vpp input signal, at
which the amplitude of the signal derived from digital
output data has decreased by 3 dB compared to the
low-frequency value. The measurement is carried
out at a sampling rate of 100 MHz in a 500 system.
As this impedance together with the input capaci-
tance forms the main limitation, bandwidth could be
further increased by driving the input from a lower-
impedance source.

Signal-to-Noise Ratio SNR

Energy ratio (in dB) of the fundamental to the sum of
all other spectral components except harmonics in
the spectrum of the quantized representation result-
ing from the conversion of a 2 Vpp input sine wave
at 100 MHz sampling rate.

Total Harmonic Distortions THD
Energy ratio (in dB) of harmonic distortions (mainly

resulting from 2nd and 3rd order harmonics) to the
fundamental spectral component (see SNR).
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Effective Bits

Resolution of an ideal converter that would give a
quantization noise equal to the total noise and dis-
tortions produced by the tested device. It is related
to the total SNR (including harmonics) by

Diagrams

Analog Input Capacitance

versus Input Bias Voltage
oF (+VRer = 1V, —VRgr = —1V)
55

CaN

\.
A\
45
-1 (1] +4V
——=VAIN
0152-6
Figure 2
Amplitude Response versus
¢ Analog Frequency
H
Rel Ampl
0 _
\\

N\

2
\
-4
-6
'R 0 w' 07 MHz
co— &.

0152-8

a) Including voltage drop across source impedance
(259)

b) Without voltage drop across source impedance
(259)
Figure 4

Nett

with SNRt = —10 log

SNR

_ SNR[dB] - 1.8

6

_SNR
10

THD

10 " +10"

Signal Transition Time tg, Q7
and Valid Data Range ty q
:25 versus Junction Temperature

10
o
4
1y feqn //‘
.——‘/”_
6 1.
'V
4
H
0
0 0 0 60 80 100  120eC
_—.TJ
0152-7
Figure 3

Signal-to-Noise Ratio SNR
and Harmonic Distortions THD2, 3

; versus Analog Frequency a8
0
THD
SNA

0 10 '

0
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THD 230
204 L0
% - v 50
) 20 2 %0 50 SOMHz
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Figure 5
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Diagrams (Continued) Ordering Information
Effective Resolution Neg¢s Type Ordering Code Package
versus Analog Frequency SDA 8010 Q67000-A2566 C-DIP 24
BIT
8
Neff 7'\‘
\ .
. N
5 \
4

0 10 20 30 40 50 60 MHz
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0152-10

Figure 6
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SDA 8020
Data Acquisition Shift Register (DASR)

o 8-Bit x 4 Shift Register e Cascadable, thereby Automatically
e ECL-Serial or TTL-Parallel Loading Decreasing the TTL Clock Frequency

® 125 MHz Shift Clock Frequency Typically ~ ® TWo Clock Outputs, TTLCLK and W, for

Easy Handling
e Latches for Parallel TTL Input/Output Data * Interface between High Speed ECL and

® TTL-Compatible Control Pins Slower TTL-Circuits
e Power Consumption Typically 1.5W

Pin Configuration

(Top View)
ODDDODDDODDDODGDDDODOD DD
0 1V 2 3 4 5 6 7 N O 1 2 3 45 & 7
o1 oty 1 1D 33 3 03 3 3 3 3
alslaululclalalalalelalal-laNaN.Va
9.8 7 6 5 4 3

27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43

01131

The DASR SDA 8020 with ECL signal compatble inputs is capable of DEMULTIPLEXING an 8-bit wide data
stream with a clock rate of up to 100 MHz into four parallel 8-bit TTL data channels with a clock rate of one
fourth of the serial clock. In a second operating mode a MULTIPLEX function combining four 8-bit wide TTL
data channels into one 8-bit ECL compatible channel with up to 100 MHz clock rate is provided.

For the circuits, descriptions and tables indicated no responsibility is assumed as far as pétents or other rights
of third parties are concerned.

The information describes the type of component and shall not be considered as assured characteristics.
Terms of delivery and rights to change design reserved.

Liability for patent rights of third parties for components per se, not for circuitries/applications.

©Siemens Components, Inc. 3-58 May 1988
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Basic Configuration .
PINS-2  PIN34-27 PINGB-61 PINA3-36
Doy D73 Doz D72 Doy D73 Dos D7a
PIN23 VEE _ |PiNas
PIN1PIN10 | GND, GND1, w
PIN26,PIN4d | GND2, GND3 PIN S8
PIN 35, PIN6O | vcc, veet TTLCLK
N PINSS5-48
PIN15-22 Y piNo..7 DOUTO...7
PIN 12 PIN13 Y
ey | CASI CASO feeip
PIN 47 o sax PIN 24
RES HOLD DIRC VO Wi STR  CASC
. PIN11 | PIN25|PIN 46 [PIN 57| PIN 56| PINS9 | PIN 14
R sCLK
~— 7/
NS
™m
.2v -2V
Note: o113-2
1. Only at multiplexing mode.
Pin Definitions and Functions
Pin Type Symbol 170 Function
1 GND TTL Data Ground
9-2 TTL Do1-D71 1,O | These are the 32 parallel TTL inputs or outputs (dependent on the
34-27 | TTL Do2-D72 1,0 | DIRC input) of the single shift register cells. The fanout of these
43-36 | TTL Dos-D74 1,0 | outputsis 2 TTL loads.
68-61 | TTL Do3-D73 1,0
10 GND1 ECL Ground
11 TTL RES | By activating this input (low active) all 32 shift register cells are
cleared and the clock generator is reset (DOUTO-DOUT7 = Low,
TTLCLK = Low, W = High).
12,13 — CASI, CASO | 1,0 | Cascading in, Cascading out (see Figure 2): These two pins control
.| in connection with the Cascading control input the TTL-Clock rate
and internal strobe timing. Used only to establish the clock loop.
They don't provide ECL compatibility.
14 TTL CASC 1 Cascading Control: The required logic level at this input depends
on the cascading configuration (see chapter “Cascading” and
Figure 2). A single chip configuration requires a high level.
16-22 | ECL | DINO-DIN7 | ECL data input byte
23 VEE Negative supply voltage; ECL section
24 ECL SCLK | The single shift register cells are clocked by this signal. Data
' pending at DINO-DIN7 are transferred with the falling clock edge.
25 TTL HOLD | A logic low at the HOLD input inhibits the shift clock and sets the
32 parallel I/0s into the high impedance state. The register is
inactive.
26 GND2 TTL ground; clock and control section
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Pin Definitions and Functions (Continued)

Pin | Type Symbol 1/0

Function

35 vcC

Positive supply voltage; TTL data section

44 GND3

Ground for ECL output emitter followers

58 TTL TTLCLK o

The frequency of the TTL-Clock in single chip operation is ¥/, of the
shift clock frequency. In a cascaded conflguratnon the TTL-Clock
frequency is automatically decreased.

46 TTL DIRC |

A logic high on the DIRC configurates the DASR for parallel in/
serial out (multiplexing, parallel loading), and a logic low for
serial in/parallel out (demultiplexing, serial Ioadmg) operation.

47 ECL EIO 1,0

Enables the internal data transfer from the latches to the shift
registers in multiplexing mode. In this mode the EIOs provide
internal timing information to all cascaded DASRs. This pin must
be connected to —2V via 1k resistor (see Figure 2). In
demultiplexing mode the EIO pin has no influence on internal
timing and could be left open.

55-48 | ECL | DOUTO-DOUT7 | O

EGL data output byte. Data are transferred to the output on the
falling SCLK edge.

56,57 | TTL V1, V0 |

selected.

With VO, V1 one of four possnble delay times of the W signalis

45 TTL W o

The W output has the same frequency as the TTLCLK but other
duty cycle (¥, in single chip operation). It could be used as the
write or chip select signal for high speed MOS SRAMs which are
placed at the parallel inputs/outputs. It can be delayed in multiples
of shift clock periods programmable by VO, V1 (see Programming
Table for VO, V1 below).

59 TTL STR l

The four 8-bit data words are latched in the first input/second
output latch by the Strobe. A high strobe level makes these latches |
transparent.

60 VCC1

Positive supply voltage; TTL clocks and control signal section.

Programming Table for VO, V1

V'] \'Al Delay of W

0 0 0 SCLK-Period

0 1 1 SCLK-Period

1 0 2 SCLK-Periods .
1 1 3 SCLK-Periods

Circuit Description

The DASR contains eight parallel 4-bit long shift reg-
isters, each of them with two internally cascaded
level-operated input/output latches. The device has
8 ECL compatible serial inputs and outputs and 32
parallel TTL- compatible common inputs/outputs.
Beside the data inputs and outputs the device is

3-60

equipped with 7 mode control inputs and it provides
2 clock signals which especially support the use of
the DASR together with fast static MOS RAMs in a
data acquisition system. All these inputs and outputs
are TTL compatible.

The clock section comprises a 1-bit x 4 shift register
whose output (CASO) is fed back to its input (CASI)
via the external clock loop. If the cascade control
input (CASC) is set to H a single pulse is written into
the first shift register cell. When HOLD is released
this single clock pulse is moved around the clock
loop and all timing signals are derived from this
pulse. :

The DASR is intended primarily as an interface be-
tween a high speed A/D or D/A converter and the
memories in a data acquisition or waveform generat-
ing system. Further applications are high speed logic
analyzers and digital word generators.
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Operation Mode

The DASR has two distinct operation modes, select-
ed by the DIRC. For avoiding excessive power dissi-
pation those circuit parts, which are unused in one
mode, are switched off.

Serial In/Parallel Out

After activating the DASR by asynchronous RES
and HOLD (see Figure 3 for recommended HOLD,
- RES-timing), the 8-bit wide ECL data words (present
at DINO-DIN7) are loaded synchronously into the
register by the falling SCLK edge. Shortly after every
fourth trailing SCLK-edge the content of the single
shift register cells are strobed into the first output
latch by an internally created clock. These four data
bytes appear at the outputs (D01-D71, D04-D74)
after they are passed to the second output latch by
the external STR signal. This latch can be also made
transparent by setting STR to H or not connecting
this pin. The first acquired data byte appears at
D04-D74, the second at D03-D73, the third at
D02-D72 and the fourth at DO1-D71. Due to the
inherent skew of the latches a falling edge of the
external STR must not appear during a short interval
(tH,sTR,D) after every fourth SCLK period (because
output latch 1 is just made transparent; see Figure
6).

An acquisition cycle is finished by a negative HOLD
level, which is internally synchronized first with the
leading TTLCLK edge and second with the leading
W edge. This double synchronization eases stop-
ping the acquisition on a well-defined sample (see
application example, Figure 10).

There are a few possibilities of the TTLCLK-wave-
form at the end of an operation cycle depending on
the delay of W (see Figure 3). W remains high after
stopping the DASR. When inhibiting SCLK by HOLD
the TTL data outputs change to the high impedance
state.

Parallel In/Serial Out

Synchronous parallel loading is accomplished by ap-
plying four 8-bit TTL data words at D01-D74 and
taking the STR high.

Every fourth SCLK-period, beginning with the 6th
falling edge of SCLK after starting operation with a
high HOLD, the second input latch is transparent for
one SCLK-cycle. With the next falling edge of SCLK
the data are written into the shift register cells. The
first valid data at DOUT appear not before the 8th
falling edge of SCLK from the beginning onwards.
Those data pending at D04-D74 are shifted out first
and those at DO1-D71 at last within a TTLCLK cy-
cle. For getting defined starting conditions at DOUT,
DIN should be set to logic low. The setup and hold
times tg p,scLk, tH,0,scLk apply only if the first input
latch is made transparent by setting STR to H.

In either operating mode the first rising edge of the
TTLCLK appears two falling edges of shift clock af-
ter activating the DASR. The first W pulse with a
duration of one SCLK cycle and a delay pro-
grammed by VO and V1 is provided after the third
falling edge of SCLK.

Cascading

The ability to cascade the DASR enables lower TTL
data rates in connection with the advantage of a
100 MHz shift clock. By cascading the DASR the
CASO of one device must be connected with the
CASI of the next. This clock loop is closed by con-
necting the CASO of the last DASR with the CASI of
the first one. Furthermore the Cascading control in-
put (CASC) only of one DASR is set high (see Figure
2). The position of the DASR with a high CASC input
determines the moment of the internal strobes for
transferring data to the second input latch and to the
single shift register cells, in parallel in/serial out
mode (see Figure 5). The first internal strobes ap-
pear at the same time as in single chip operation
and their period depends on the length of the shift
register cascade. In a system with cascaded DASRs
the first edge of W or TTLCLK is offered at that
DASR with CASC = H. The W and TTLCLK signals
of the other SDA 8020s are provided in such a suc-
cession as they are interconnected via CASI, CASO.
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The time delay between the rising edges of the
TTLCLK signals is four SCLK periods. In parallel in/
serial out mode all EIOs must be tied together and
connected to —2V via a 1 kQ resistor. In serial in/
parallel out mode the position of the DASR with a
high CASC is unimportant for internal timing. in this
mode the period of the internal strobe (for output
latch 1) is not increased. So the data of the shift
registers are strobed to the output latch 1 every
fourth SCLK period. For getting valid TTL output
data over the whole

TTLCLK period a STR pulse with a duration of maxi-
mal 4 SCLK periods must be used, e.g.: W (see Fig-
ure 4). The signals at the EIOs are for internal use
only (see Figure 2).

The TTL-Clock high phase of the DASRs with a low
CASC is doubled. When cascading the DASR the W
signal can be delayed not only in four steps as in the
single chip configuration but over the whole TTL
clock period by using the W output of the appropri-
ate chip.

Functional Block Diagram

Do1-Dn
Doa- D74

DIRC

8-Bitx 4

SHIFT REGISTER

-+>—° DOUT 0..7

v

CASl o —a—ocaso
casc CONTROL LOGIC
4
v
EIO O —
, CLOCK GENERATOR ———°WwW
° TTLCLK
vo w1
0113-3
Figure 1
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Cascading Block Diagram

L

S-ELL0

ybry

MO| o

uj |a|jeled/inQ [euas (q

v-EL10
AT -
ybiy ¢ Moj ¢ ?
[ oo
¥ 3 y y 3 ) X y
o3 P23 2] AS . o3 1RV s o3 IV €S o3 »nvy »Is
—&{ osv> wea | osw wo & 1 08y [32) osv> 15V
<& «unoa ¢ ova A” ¢ 01noa coma =iz 2i2: £ ownoa ¢ oo ¢ 01noa ¢ ova fJE——

INQ |eHas/u] [9)iesed (e

Figure 2
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Note:

HOLD/RES-Timing
CONTROL
5. cont
e ts nes f———————— - 15,7010, 1]
HOLD H
5,HOLD.S
— _4'w‘m' """
RES
123 4
sek  HHHOHTHEANIMHEN LT === ””“””
TTLCLK \ |/ Y X/ \— o4 N
wo A S\
th.conr
HOLD (internal) Y A

1. Dependent on the programmed delay of W; solid line shows conditions for VO = 0, V1 = 0

0113-6

Figure 3
Cascading of Two DASRs—Serial In/Parallel Out
P2 { N
” ”
4132 4 47132 4
L STR  D01.D74 W L STR  DO1.D74 W
¢'.> DINO...7 DOUTO..7 va : >DINO..7 DOUTO...7 i>
8 "8 8
casi CAsO > cas) cAsO
| SCLK  CASC EIO SCLK  CASC EIO |
SCLK o é °
v -
\'/dd GND
0113-7
Figure 4a
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SCLK

DINO...7,1

TTLCLK, 1

1t 2 3 4 5

6 7 8

Cascading of Two DASRs—Serial In/Parallel Out

A

Lo Wakda ol &

v v \

A A \

- FANTAY \.

D01...74,1

A
[ ]

DINO...7,2
TTLCLK,2

W,2

D01...74,2

A43,2,1

€4,3,2,1

STR,1=STR,2

_/\

STRO,1,2*) _ﬂ

L

*Controls output latch 1 of either DASR.
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Figure 4b

Cascading of Two DASRs—Parallel In/Serial Out

Hﬁz a 32
L »{sTR DOV D74 W »lsTR  DOLDIA W
DINO 7 pouto 7 v >m~o. 7 pouTo. 7 :ﬁ
8 ‘8 8
—] casi cAsO > cast caso
Low SCLK  CASC EIO SCLK  CASC EIO I
SCLK Ik
| SES——
v ‘ A1 l
vee GND 2v
- 0113-9
Figure 5a
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12

SCLK

3 4 5 6 7

Cascadihg of Two DASRs—Parallel In/Serial Out

D01..74,1
TTLCLK,1

W1

D01...74,2 ft

1,234

TTLCLK,2

w2

STR,1=STR,2

DOUT0...7,2

STRI,1,2*)

*Controls Input Latch 2 of either DASR.
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Figure 5b

SCLK *

DIN

TTLCLK

w
(VO=0,V1=0)

4 1

‘f.om ‘nmlu

A

[

X

Timing Relations at Serial In/Parallel Out Operation

5

—T P.mm R IR TR T

— \w.-_. l!oumﬁ
—

thstr.0

STR

tascic.o

t5.5TR0

D01...074

0113-11
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1 2 3 4 S 6 7

Timing Relations at Parallel In/Serial Out Operation

LAV AVAVAVAVAVAVA VA VAVA VAVAVAVAVAVAV,
's,tomg
control Y
.51R5¢
STR 185505 ) udrascix
o JsHOLDT
HOLD
U 0 Wo tspsax nosaK 1‘_
001-D74 ———— X X X X
DOUT

L e e o Sm—
—

w \ /[ \ /\
0113-12
Figure 7 .
Absolute Maximum Ratings*
Maximum ratings are absolute limits. The integrated *Stresses above those listed under *‘Absolute

circuit may be destroyed if only a single value is ex-
ceeded.

Maximum Rating for

Ambient Temperature....—25°C < Tp < +70°C
Positive Supply

Voltages (Vog) - e vvvvvvnnnnn —0.3Vto +6.0V
Negative Supply

Voltages (VEg) .+« vvvvvvevnnnn —6.0Vto +0.3V
ECL InputVoltages . ................. —3.5Vto 0OV
ECL OutputVoltages .................... ... Vv
TTL Input and Output

Voltages ..................... —0.6Vto +5.5V
Tri-State Currents

intoDg1=D74 ..covvviiiiii i 1mA
Output CurrentatW ....... —40(1) mA to +40(2) mA
Notes:
1. High-State.
2. Low-State.

Maximum Ratings” may cause permanent damage
to the device. Exposure to absolute maximum rating
conditions for extended periods may affect device
reliability.

Output Current

atDg1-D74 .ovvvvvnnn. —10(1) mA to +10(2) mA
Output Current

atTTLCLK ........... —20(1) mA to +20(20) mA
Output Current

at DOUTO-DOUT7.....:...... —20mAto 0O mA
Output Current at EIO. ........... —10mA o O mA
Junction Temperature (Ty) ............v.... 125°C
Storage Temperature (Tg) ...... —55°Cto +125°C

Thermal Resistance:
System-Air (RihSA) -+ cvvvvvevnrvnerannnn. 30 K/W

System-Package (Rthgp) « v vvvvvevnnnnn 15 K/W
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Electrical Characteristics '
The electrical characteristics include the guaranteed distribution boundaries of the values which are main-
tained by the integrated circuit in the specified operating range. The typical characteristics are mean values
which are expected from fabrication. Unless otherwise specified, the typical characteristics are valid at T4 =
25°C and the specified supply voltage. .

Supply Voltages: Vcc = 5V £5%, Veg = —4.5V £5%, [Vcc — Vooi| <05V
Ambient Temperature: —25°C < Tp < 70°C

Parameter Symbol Conditions c}';sut" - Limits Units
Min l Typ l Max
Power Supply
Positive Supply Current lcc 65 80 mA
Negative Supply Current | Igg 240 250 mA
TTL-Pins ‘
High-Level Input Voltage |V|HT 2 \"
Low-Level Input Voltage | VLT 0.8 Vv
High-Level Input Current | |4t Voo = Max; V| = 2.4V 30 RA
Low-Level Input Current | Ij 1 Vce = Max; V| = 0.5V —1.6 | mA
High-Level Output Voltage | VouT | Vcc = Min; liog = —800 pA 24 \
Low-Level Output Voltage |VoLT |Vcc = Min; lgL = 3.2 mA. 05 |V
Off-State Output Current | lozLT  |Voc = Max; Vo = 0.5V —50 | pA
lozHT |Voc = Max; Vo = 2.4V 50 RA
ECL-Pins ‘
High-Levei input Voitage | ViHE —1.165 —0.88 | V-
Low-Level Input Voltage | V|LE —1.81 —1.475( V
High-Level Output Voltage | VoHE c —1.025 —-088 | V
Low-Level Output Voltage |VqLe c —1.81 —162| V
CASI, CASO
High-Level Input Voltage | V|Hc -1.0 —065| V
Low-Level Input Voltage | V¢ -16 -135| Vv
High-Level Output Voltage | Vorc —-0.9 \"
Low-Level Output Voltage |VoLc —1.55 A
Maximum Load Capacity |Ccaso 5 pF ‘
at CASO
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Timing Characteristics

Test

Limits

Parameter Symbol Conditions . Units
Circuit [ Typ | Max
Setup Time DIN 0-7 to SLCK ts,DIN 0.5 ns
Hold Time DIN 0-7 to SCLK tH,DIN 2.0 ns
Setup Time D01-D74 to STR ts,p(") 8.0 ns
Hold Time D01-D74 to STR tp, (1) (U ns
Setup Time Control to HOLD ts,conT@ 30 7 ns
Hold Time Control to HOLD t,conT2 ©) 20 0 ns
Min. Setup Time STR to SCLK ts,sTr,D(+ 3 —4.5 ns
Min. Hold Time STR to SCLK ty,sTR,0("1 3 6.5 ns
Min. Setup Time HOLD to SCLK ts,AOLD,S 14 20 ns
Setup Time HOLD to TTLCLK s HOLD, T 20 ns
Setup Time RES to HOLD ts,RES 20 ns
Min Setup Time STR to SCLK ts,sTR,scLk 7) 3 ns .
Min Hold Time STR to SCLK tH,STR,SCLK(4' 7) 0 ns
Min Setup Time D01-D74 to SCLK | ts p scLk®) 5 ns
Min Hold Time D01-D74 to SCLK | Ty p,scLk® 1 ns
Delay SCLK—D01-D74 14,SCLK,D RL = 1200, a 24 ns
CL = 15pF
Delay STR—D01-D74 4,0 RL = 1200, a
CL = 15pF 165 | 21 23 ns
Delay DIRC, HOLD—DO01-D74 tzL, tzH Rp1 = 1200, b 40 ns
CL = 15pF
Delay DIRC, HOLD—DO01-D74 tHz, t.2(6) Rpy = 1200, b
= 25 ns
CL = 15pF
Delay SCLK—W taHLW RL = 1200, a
CL = 40 pF 9t5 13 ns
Delay SCLK—W taLH,W RL = 1200, a
CL = 40 pF 9 11 ns
Delay SCLK—TTLCLK tdLH,TTLCLK R = 1200, a 1 13 ns
C_ = 15pF
Delay SCLK—TTLCLK t4HL, TTLOLK RL, = 1200, a 125 | 15 ns
. C_ = 15pF
Delay SCLK— DOUT 0-7 t4,00UT 5 7.5 ns
Delay RES—DOUT 0-7 t4 15 ns
Pulse Width of SCLK tw 4 ns
Pulse Width of RES tw,RES 30 ns
Min Pulse Width of STR tsTR 6 ns
Max SCLK Frequency fscLk 100 | 125 MHz
Notes:
1. Only every 4th SCLK-period from the 4th trailing edge on.
2. Control: Signals DIRC, VO, V1, CASC.
3. Doesn’t apply if output latch 2 is transparent.
4. Doesn't apply if input latch 1 is transparent.
5. Only every 4th SCLK-period and if input latch 1 is transparent.
6. Refers to HOLD after internal synchronization.
7. Only every 4th SCLK period from the 7th trailing edge on.
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Test Circuits

a)
Vee

0113-13

c)

-2V

b)
Vee
Ry
)
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N
J_ - ho4
G PETT 74
h4

0113-14

Ria1000

0113-15

Figure

Application Examples

HOLD edge. Now data acquisition can be easily in-

" terrupted and restarted (e.g. after the memories are

Data Acquisition (Serial In/Parallel Out)
(See Figure 10 and Figure 11)

In the first example a high speed data acquisition
system consisting of an 8-bit/100 MHz A/D-convert-
er (SDA 8010); CMOS SRAMs (tacc < 35 ns), a pP-
interface (SAB 8286) and a high speed TTL address
counter is shown.

The analog input signal with frequency components
of up to 50 MHz is sampled and converted to 8-bit
digital data by the SDA 8010. These ECL data are
demultiplexed into four TTL data streams by the
DASR. Writing the TTL data to the fast_ CMOS
SRAMs is supported by DASR -signals W and
TTLCLK. When an acquisition cycle is finished, e.g.
after the counter has clocked out the memories’ top
address, a low HOLD disables the DASR and the
TTL data outputs change to the high impedance
state. Now a microprocessor or -controller access to
the acquired data is possible via the single bus
transceivers.

The input/output configuration is attained by setting
DIRC to low. The best way for starting the system is
to reset the DASR before activating it by a rising
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read out via the bus transceivers) only by HOLD.

The critical time relations in this system are set by
the requirement of the CMOS memories. Usually the
chip select signal for the memories must be high
during address transitions (CS controlled write cy-
cle). This high pulse should be as short as possible
for easy memory timing. Additionally, the time of val-
id data at the parallel TTL outputs (i.e. the memory
inputs) is in a tight relation to the chip select signal.
These requirements can be met by connecting the
W with the Strobe (STR) and adjusting the W delay
time by VO, V1. Sometimes, especially when the
memories are operated near their frequency limit, it
could become necessary to delay W slightly by an
external device (T1), but this should not be the nor-
mal case. Because the data out valid time of the
DASR is correlated with the memories’ chip select
signal by the Strobe, the timing demands of the
memories are fulfilled. The de|ay of W is mainly de-
termined by the memories’ address transitions,
which have to be during the CS high phase. To geta
close time relation between the DASR and the ad-
dress counter the TTLCLK is used as the counter’s
clock. RCOUNT is a signal of lower frequency than
TTLCLK for reading the memories to the uP-data
bus (HOLD = L, CST = L, W1 = H).
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Data Acquisition System

¢ ﬁ TT DATA BUS TT TT

SAB 8286 SAB 8286 SAB 8286 SAB 8286
Transceiver Transceiver Transceiver Transceiver
- o I - o —_ P —_ P
1, OE1 Lo OE2 B OFE3 Lo 0
Address
r
SRAM SRAM SRAM SRAM
COUNTER
RCOUNT | LOGIC
~t ~F ~ =~
| w1l ] w1 | wi | w1
t ‘ _
—I — 1 1 wi
1 1 1
Doy Oy s Oy D) Dot Dra
Anaiog | SPA8010 AfTTLCK
| A0 omo 7 DASR SDA 8020 oouto 7 :>
Converter v e
cas CASC EIO DIRC RES VO VI STR HOLD W caso
1 T 1 4 4 L] 1 _T
0] Lo ]
vee P+ T vee
System Clock Res Hold
' 0113-16
Figure 10

Serial In/Parallel Out (End of Operation)

SCLK
DINO-7

!
HOLD
TTLCLK \
WastRY \ /

\ X ‘X ) Tnstate

DO01..D71
boa. o7 —XK \
ADDRESS ) Anz ~Y Ana X Ay

&Gia A\

0113-17

Notes:
1. Delay programmed by VO, V1.
2. Additional delay by external circuit.

Figure 11
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The data acquisition system of Figure 10 is not con-
figured for all SCLK frequencies. If frequency inde-
pendent operation is required the rising W edge and
that TTLCLK edge, which clocks the address coun-
ter, must have the same reference edge of SCLK.
This is attained by the falling TTLCLK edge and the
second possible W pulse (VO = 0, V1 = 1; refer-
ence edge is the fourth SCLK edge) or by the lead-
ing TTLCLK edge and the fourth possible W pulse
(VO = 1, V1 = 1; reference edge is the sixth SCLK
edge). In the second case the first TTLCLK’s leading
edge after starting must be suppressed for writing
defined data to the whole memory or the counter’s
start/stop-addresses are manipulated suitably.

Waveform Generation (Parallel In/Serial Out)
(See Figure 12 and Figure 13) -

The second example shows a waveform generating
system consisting of two cascaded DASRs, an 8-bit/
7 ns D/A-converter (SDA 8005), CMOS SRAMs
(tacc < 75 ns), the same pP-interface as above and
a fast TTL counter, preferably a programmable one.

With these few components a very versatile wave-
form generating system can be constructed. First
the desired waveform must be written into an
EPROM. These data are then transferred to the
fast SRAMs, e.g. memories with 45 ns access time
organized as 8k words of 8 bits each, under con-
trol of the SAB 8051. With such memories the avail-

able memory space for the digitized waveform is 64k
words of 8 bits. The cascaded shift registers repre-
sent an 8 to 1 multiplexer with 100 MHz data at the
outputs DOUTO-DOUT7 of the second DASR. The
digital data are converted to the analog waveform by
the SDA 8005.

The following timing mainly depends on the speed of
the memories and on the delay time of the counter
which provides the memory addresses. After valid
memory addresses and the subsequent address ac-
cess time, data applied at the parallel TTL inputs of
the DASR are valid only for a short time tyajig (as-
suming memories with 45 ns read cycle time and a
100 MHz shift clock rate, tyaig amounts to about
40 ns).

During this time slot the data must be read into the
first latch stages of both DASRs by the strobe high
pulse. This could be reached by connecting the W
output of the second DASR to the strobe inputs and
adjusting the required delay time by delaying W via
VO, V1 (in this case W is delayed two shift clock
periods). The data are then received into the next
latch stage by an internal clock. Afterwards they are
shifted out serially with the shift clock rate. To avoid
bus contention, when the memories are written by
the microcontroller, the outputs of the counter must
be set to the high impedance state.

The contro! inputs of the memories, CS and W, must
be provided by the system processor or could be
easily derived from DASR signals

Waveform Generation System
—ADDR
DATA DATA
< > L SAB
EIENIENENE ion | | oom || e || . sost
o ™ s = oy [
[DATA | EPROM |
COUNTER ShAM sam sam SRAM sam{ | =
=
> " —w"
[__"“'-'-" O Oy Ox On Oy 0s Opu Dy Ow Op O Op On Oy O Ona
"N SDA | A
—Nowo 7 SDA 8020  ocouro - owo 7 SDA 8020  oouro ; 8005 %
i‘ cast 1 cso s 2 cso DAC t
CASC_£10 WIS DIRc FOD STR W sax CASC €10 WES DIRC AOLD STR W scx
——% — T
v 1 t = — —1 T
1 J 9
| ¥
vee v [11] ;n; :«'x HOLD System Clock
0113-18
Figure 12
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Parallel In/Serial Out (Start of Operation)

HOLD __/

- N — —
TK [

TTLCLK,2

W,2=5TR,1,2 X / \

g:: g;‘: 1,2 \{uhd X vahd X nvahd X valid X:
ADDRESS AN b A0 X A X

C51.338 \
vouro 72 [XOO0C

0113-19

Figure 13
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SDA 8200
6 Bit 300 MHz A/D Converter

e 300 MHz Conversion Rate o Optionally 2:1 Demultiplexed Output Data
® 5.4 Eff. Bits (fanalog = 100 MH2) o No Pipelining in “Transparent Mode”
e +0.25 LSB Max. Linearity Error e Data Ready Clock Output
e +1V Input Voltage Range o Overflow Output l
e 12 pF Input Capacitance
Pin Configuration )
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The SDA 8200 is an ultrafast A/D converter according to the parallel principle with a resolution of 6 bits, a
guaranteed clock frequency of 300 MHz and high performance up to 150 MHz full scale inputs.

For the circuits, descriptions and tables indicated no responsibility is assumed as far as patents or other rights of third parties
are concerned.

The information describes the type of component and shall not be considered as assured characteristics.

Terms of delivery and rights to change design reserved. :

Liability for patent rights of third parties for components per se, not for circuitries/applications.

©Siemens Components, Inc. 3-74 April 1988
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Block Diagram
+Vagr. s *Vaer S_FJ
R Conversion Encoding Demultiplexer Output
65
—~—oD 13
D>l
——oD 12
Comparator 33- 64 ——oD 11
DMUX / Output
= [T = ot I ot o B st e
R —t+—oD9
——oD8
=l (1) (]
——oD7
Rn B
—oD6
& s
——oD&
H Output | |
Comparator 1-32 :> :> :> _P DMUX :> Latch $ Stages 03
. ——o02
R Nbe
]R‘ — Do
CLK 2 CLK3
CLK4 Clock
K 1 Clock Driver CLKS Output CLKC
I I A
! 111
Ve Voer AIN HOLD BEM CLK T TRP
0105-2
Figure 2 \
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Pin Description

Pin

Name

Symbol

Description

10, 11

Analog Input

AIN

Input for the signal to be digitized. To
lower parasitic inductance two pins are
used for this input.

13, 12,
8,9

Reference Inputs

—VRer ~VREF,s
+VRer +VREF,S

Bottom and top of the reference-resistor-
string. The inputs may either be used as
sense and force for a Kelvin connection or
connected in parallel to minimize parasitic
resistance.

40,1

Conversion Clock

CLKI, CLKI

Every rising edge of a signal applied to
CLKl initiates sampling of the analog
signal. Either ECL (differential or single-
ended) or sinewave clock inputs may be
used.

38

Clock Output

CLKQ

Provides an ECL signal which can be used
to control the takeover of the digital
outputs into subsequent circuits (not
available in the transparent mode). In the
demultiplexing mode the frequency of
CLKQ is half the sampling frequency (see
“Modes of Operation”).

22, 23,
24, 25,
26, 28,

Output Word 1

D0-D6

ECL outputs including overflow bit (D6)
valid only in the demultiplexing mode. In
this mode every first digital word of a pair
of subsequent samples is delivered with a
clock rate of half the sampling frequency.
In the direct modes undefined data are
shown at these outputs.

30, 31,
32, 34,
35, 36,

Output Word 2

D7-D13

ECL outputs (D13 overflow) delivering the
second word of a pair in the
demultiplexing mode. In the direct modes
the digital data at these outputs appear
with a clock rate equal to the sampling
rate.

19

Set Overflow

SO

A logic H at this ECL input or strapping the
pin to GNDD causes the overflow bit to be
H and the data bits to be L when the
analog signal exceeds the uppermost
comparator threshold. If the pin is not
connected or L is applied the data bits
remain H in case of overflow.

20

Demuiltiplexing

DEM

Setting this pin to H or strapping it to
GNDD sets the device into the direct
mode.

Set Transparent

TRP

A logic H (or GNDD) 'at this input sets the
device into the transparent mode (no
pipelining). In this mode both DEM and
HOLD input become ineffective. Besides,
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Pin Description (Continued)

Pin Name

Symbol

Description

4 ‘ Hold HOLD

H active ECL input that immediately stops
data transfer to the outputs (D0-D13) and
inhibits the clock output. The last data
word remains at the output and CLKQ is
forced to low.

In the direct mode the first valid output
data together with the output clock appear
one clock cycle after HOLD is released. In
the demultiplexing mode clock and valid
data appear after two conversion clock
cycles with the first data word
(corresponding to the first sampled value
after HOLD is set to L) always shown at
D0-D6.

HOLD is inactive in the transparent mode

5,6, 2, 16, Analog Supply
15, 18,17, Digital Supply

3 Clock Supply Veco

Vcc A VEEAGND A
Vcep, Vee p GND D

‘Supply Voltages

21,27,
33,39

Output Ground GND1

Return path for the current of the emitter’
followers in the ECL output stages.

Circuit Description

The A/D conversion is carried out in an array of 64
comparators connected in parallel to the analog in-
put AIN. The signal is compared simultaneously with
64 equally spaced reference voltages provided by
the resistor string R1-R65. With the rising edge. of
the conversion clock CLKI the result of the compari-
son is stored in the first comparator latch and after-
wards passed to the second latch in a pipelining op-
eration. Then the digital result of the comparison is
pending at the comparators’ output in a so-called
thermometer code. Three subsequent encoding
stages form the binary representation of the sam-
pled value and a demultiplexer optionally divides the
300 MHz output data stream into two 150 MHz
channels which are converted to ECL levels by two
parallel output driver blocks. All clock signals for the
pipelining and demultiplexing stages are formed in-
ternally by a clock driver circuit connected to the
external conversion clock via CLKI. A clock signal
for taking over the output data into subsequent cir-
cuitry is provided at CLKQ. If, however, the pipelined
operation is disadvantageous (e.g. in subranging
converter applications), all internal latches following
the comparators may be set transparent via the pro-
gramming input TRP. So any encode command di-
rectly causes the appearance of the respective out-
put data after a short delay.

Clock Input (CLKI)

The clock inputs are designed to be driven differen-
tially with ECL levels (Figure 3a). Since CLKI is inter-
nally biased to —1.32V, it is possible to use CLKI
single-ended, too. With this configuration a bypass
capacitor from CLKI to GNDC is recommended.

In this case the clock has to be stable with regard to
the internal reference voltage to ensure the speci-
fied timing (twh,cLki, twL,cLki) over the operating
range. For continuously applied input clock the con-
figuration shown in Figure 3b is recommended. A
capacitively coupled sinewave clock input (typ.
300 mVpp) can then be employed without degrada-
tion in performance (Figure 3c).

Analog and Reference Inputs

The input: voltage range is determined by the volt-
ages applied to the top (+Vger) and bottom
(—VRer) of the resistor string. Two pins for each
voltage allow a Kelvin connection (sense, force) if
highest precision is required. Otherwise the parallel
connection of these pins ensures low parasitic re-
sistances. The analog input can be driven from a
customary 509 source since the input capacitance
is a very low 12 pF, independent of input voltage,
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and the input voltage range may be set symmetric to
ground.

Supply System

The supply system breaks down into three parts.
The analog supply Vcc A, VEE A is connected to the
first comparator stages, the digital supply Vcc p.
VEE p serves for encoding, demultiplexer and output
stages and a special clock supply Vcc ¢ is provided
to separate the high and noisy driver currents from
the other supply systems. Additionally a separate re-
turn path for the currents of the output emitter fol-
lowers is established via GND1.

Modes of Operation

The analog signal is sampled with every rising edge
of the clock signal CLKI. By programming the TRP
and DEM inputs three different output modes can be
chosen:

a) Direct modes (Figure 4): .

The output data appear at the outputs D7-D13
with a word rate equal to the sampling rate.

The logic state of the outputs DO-D6 is not de-
fined.

One of two submodes can be chosen:

() Normal Mode (TRP low, DEM high)
Due to internal pipelining the output data ap-
pear one clock cycle after the rising edge of
CLKI (sampling moment). CLKQ delivers a

.clock signal with the same frequency as
CLKI.

Absolute Maximum Ratings®*

Positive Supply Voltages

(Veca) (Vecp) (Vecg) ----- - —0.3Vto +6.0V
Negative Supply Voitages

(VEE A (VEED) -+ vevvvvennnnnn —6.0Vto +0.3V

Analog Input Voltages

(+VRer), (—VRep); (VAIN) -..—2.5V()to +1.5V
Digital Input Voltages

(Verk), (VEIR): (Voem),

(VSO)s (VTRP) «cevvevrnnnernnss —3.0Vto +0.3V
Output Current (Ipp-Ip13) - -+ + -« .« ceerienens 20 mA
Junction Temperature (T)) ..................125°C
Ambient Temperature

(without Dissipator) (TA) ««cevvvvvnneennns 50°C
Storage Temperature (Tgg) -....cennveennn. 125°C
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(Il) Transparent Mode (TRP high)

After a sampling command the associated
output data appear directly with a delay of
less than 7 ns. No output clock is available.

b) Demultiplexing mode (TRP low, DEM low; Fig-
ure 5)

The output words corresponding to two subse-
quent samples appear simultaneously at the out-
puts DO-D6 and D7-D13, respectively, with half
the clockrate of the conversion clock CLKI. After
a HOLD pulse the word belonging to the first
sample is always shown at D0O-D6 and the delay
between the first sample and output is two cycles
of the conversion clock CLKI. At CLKQ a clock
signal with half the frequency of the conversion
clock, synchronous to the output data, is provid-
ed.

In all modes the output format in the overfiow status
can be programmed via the SO input. Setting SO to
H causes the overflow bits (D6 and D13, respective-
ly) to remain H and the data bits (D0-D5 and D7-
D12, respectively) to go to L when the analog signal
exceeds the threshold of comparator 64. If SO is set
to L or not connected all data and overflow bits re-
main H in case of overflow (Figure 6). This enables
easy cascading of two SDA 8200 to a 7 bit A/D-sys-
tem by connecting them as shown in Figure 7 and
strapping the SO input of the lower one to H.

The HOLD input allows to stop the digital data
stream of the output and to restart with defined out-
put conditions. It is disabled in the transparent
mode.

*Stresses above those listed under *“Absolute
Maximum Ratings” may cause permanent damage
to the device. Exposure to absolute maximum rating
conditions for extended periods may affect device
reliability.

Thermal Resistances

Junction-Air (without Dissipator) ........... 45 K/W
Note:

1. Reference voltages below —2V must not be applied with-
out the negative supply voltage.



SDA 8200

Characteristics
Vee A Vee b, Vec ¢ = 5V £5%, VEg A, VEE D = —4.5V £5%, 25°C < Tj < 125°C
Parameter Symbol Conditions Limits Units
Min | Typ | Max
Supply
Positive Supply Current lvcc A 50 mA
lvecp 65 mA
lvecc 35 mA
Negative Supply Current IVEE A 45 mA
IVee D 125 mA
Power Dissipation P 15 1.8 w
Permissible Supply AVee 100 mV
Voltage Difference AVEp
Analog Section
Signal Input
Voltage Range VaiN -2 1 \"
Max. Input Current IAIN
500 700 A
(VAIN = +VREF) H
Input Capacitance Ci 12 pF
Reference Inputs
Reference Voltage(1) +VRer -2 1 v
Reference Resistance RRr 120 Q
Temperature Coefﬂcnent TC 17 10-3/K
of Reference Resistor
Digital Section
Logic Levels
Input H Voltage(?) VIH —1.165 \"
Input L Voltage(@) ViL —1.475 \"
Output H Voltage(®) VaH R = 100Q —1.025 —0.88 \"
Output L Voltage(@) VaL RL = 100Q —1.810 —1.620 \
Clock Inputs(4)
Input Current loLki 20 nA
Maximum Clock fc,max 300 350 MHz
Frequency ) :
Aperture Delay ta 7 ns
Hold Time WH,CLKI ’ 1.2 ns
Strobe Time WL,CLKI 1.2 ns
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Characteristics (Continued)
Vec A Vee b, Vec ¢ = 5V £5%, VEg A, VEE D = —4.5V £5%, 25°C < Tj < 125°C

Parameter Symbol Conditions Limits Units
Mn | Typ | Max
Digital Section (Continued)
Programming Inputs(2)
Input H Current 1 80 HA
Input L Current e 60 nA
Hold Input
Setup Time ts,HOLD 0.5 ns
Release Time tr,HOLD 2 ns
High Pulse Width tw,HOLD 1 ns
Data Outputs(5)
Data Valid Range
Normal Mode tv,N fo = 250 MHz 3 35 ns
Transparent Mode tvT fo = 250 MHz 25 ns
Demultiplexing Mode . tv,D fc = 300 MHz 5 5.8 ns
Output Delay
Normal Mode td,N 0.5 ns
Transparent Mode to,T 8 ns
Demultiplexing Mode t4,D 0 ns
Clock Output
Maximum Frequency(6) fa,max 250 MHz
Clock Delay LH tdLH 6 ns
Clock Delay HL taHL 5.5 ns
Notes:

1. +VRer has to be more positive than —VRgg.

2. Applies for DEM, SO, HOLD, TRP

3. Applies for CLKQ, D0-D13

4. See “Circuit Description”

5. Values refer to sinewave clock mputs (duty cycle 50%).

6. Has been chosen lower than maximum sampling frequency because at very high input clock rates the device should
preferably be operated in the demultiplexing mode.

Conversion Characteristics
Voo A Ve oy Vec ¢ = 5V £5%, VEE A, VEED = —4.5V £5%, Tp = 25°C

Parameter Symbol Conditions Limits Units
Min l Typ I Max
_ Static Nonlinearity
Integral Nonlinearity . INL 0.25 LSB
Differential Nonlinearity DNL 0.25 LSB
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Conversion Characteristics (Continued)
Vec a Veec b Vec c = 8V £5%, VEg A, VEED = —4.5V £5%, Ta = 25°C

Parameter Symbol Conditions Limits Units
Min I Typ | Max
Dynamic Performance(1)
Large Signal Bandwidth fags 250 MHz
Effective Resolution(1) be fe = 300 MHz
fan = 10 MHz VAN = 2 Vpp 5.9 Bit
fain = 50 MHz 5.6 5.8 Bit
fan = 100 MHz 5.3 5.4 Bit
fan = 150 MHz 5.0 Bit
Signal-to-Noise Ratio(2) SNR fc = 300 MHz
fain = 50 MHz Vain = 2 Vpp 36 37.5 dB
fain = 100 MHz 35 36 dB
fain = 50 MHz Vain =1 Vpp 37 dB
fain = 100 MHz 36 dB
Total Harmonic Distortion THD Vain = 2 Vpp ‘
fan = 50 MHz —44 dB
fan = 100 MHz —33 dB
Notes:

1. Measured in a 502 analog system at 300 MHz sampling rate (300 mVpp, sinewave clock).
2. Includes both noise and harmonic distortions.

3. Without the effect of harmonics; thus bggs, SNR[dB] and THDIdB] are related by

beff = (—10 log (10—SNR/10 — 1QTHD/10) — 1.8)/6

Clock Input

GND A

.
—

Clock Amplifier

1K0
Vyp=-132V

0105-4

Veto

0105-3

Figure 3a

GNDA Veeo

0105-5

Figure 3¢
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Timing Diagram Direct Modes
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Figure 4
Demultiplexing Mode
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Transfer Characteristic and Truth Table
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a) SO set to “L"” or not connected
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b) SO set to “H" or strapped to ground

'Figure 6

3-83



SDA 8200

Block Diagram of a 7 Bit A/D-System with Two SDA 8200
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Figure 7
Test Circuit
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