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Product Info

The TDA 5100A is a single chip ASK Package
transmitter for the frequency band 433-
435 MHz. The IC offers a high level of
integration and needs only a few exter-
nal components. The device contains a
fully integrated PLL synthesizer and a
high efficiency power amplifier to drive
a loop antenna. A special circuit design
and an unique power amplifier design
are used to save current consumption
and therefore to save battery life. Addi-
tionally features like a power down
mode, a low power detect and a divided
clock output are implemented.

m fully integrated

frequency synthesizer m voltage supply range 2.1 -4V
m VCO without external components ® power down mode
m high efficiency power amplifier m low voltage sensor
m frequency range 433-435 MHz m clock output for uC
m ASK modulation B low external component count
m low supply current (typically 7mA)
m Keyless entry systems m Alarm systems
Remote control systems m Communication systems
Type Ordering Code Package
TDA 5100A Q67036-A1149 P-TSSOP-10

available on tape and reel

Wireless Components

Product Info Specification, March 2001
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Product Description

2.1 Overview

The TDA 5100A is a single chip ASK transmitter for the frequency band 433-
435 MHz. The IC offers a high level of integration and needs only a few external
components. The device contains a fully integrated PLL synthesizer and a high
efficiency power amplifier to drive a loop antenna. A special circuit design and
an unique power amplifier design are used to save current consumption and
therefore to save battery life. Additional features like a power down mode, a low
power detect and a divided clock output are implemented.

2.2 Applications

Keyless entry systems
Remote control systems
Alarm systems

Communication systems

2.3 Features

fully integrated frequency synthesizer
VCO without external components
high efficiency power amplifier
frequency range 433-435 MHz

ASK modulation

low supply current (typically 7 mA)
voltage supply range 2.1 -4V

power down mode

low voltage sensor

clock output for uC

low external component count

Wireless Components 2-2 Specification, March 2001
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2.4 Package Outlines
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Figure 2-1 P-TSSOP-10
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Functional Description

3.1 Pin Configuration

Pin_config.wmf

Figure 3-1 IC Pin Configuration

Table 3-1Pin Configuration

Power Down Mode Control
Voltage Supply

Ground

Loop Filter

Amplitude Shift Keying Data Input
Clock Driver Output

Crystal Oscillator Input

Power Amplifier Ground

Power Amplifier Output

Low Power Detect Output

Wireless Components 3-2 Specification, March 2001
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3.2 Pin Definitions and Functions

Interface Schematic

Vs

40 pA * DATA

Wireless Components 3-3 Specification, March 2001
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5
+1.2V
60 kQ
+1.1V
90 kQ
== 50 pF 30 pA
6
6
300 Q
7
6 kQ
7
100 pA

Wireless Components 3-4 Specification, March 2001
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300 Q
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3.3 Functional Block diagram

Funct_Block_Diagram.wmf

Figure 3-2  Functional Block diagram

Wireless Components 3-6 Specification, March 2001
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3.4 Functional Blocks

3.4.1 PLL Synthesizer

The Phase Locked Loop synthesizer consists of a Voltage Controlled Oscillator
(VCO), an asynchronous divider chain, a phase detector, a charge pump and a
loop filter. It is fully implemented on chip. The tuning circuit of the VCO consist-
ing of spiral inductors and varactor diodes is on chip, too. Therefore no addi-
tional external components are necessary. The nominal center frequency of the
VCO is 869 MHz. The oscillator signal is fed both, to the synthesizer divider
chain and to the power amplifier. The overall division ratio of the asynchronous
divider chain is 64, a 13.56 MHz crystal should be used. The phase detector is
a Type IV PD with charge pump. The passive loop filter is realized on chip.

3.4.2 Crystal Oscillator

The crystal oscillator operates at 13.56 MHz.

The output frequency at CLKOUT (pin 6) is 3.39 MHz, this is the crystal fre-
quency divided by 4.

3.4.3 Power Amplifier

The VCO frequency 866-870 MHz is divided by 2 and fed to the power amplifier.

The Power Amplifier can be switched on and off
by the signal at DATA (pin 5).

Table 3-3

DATA (pin 5) Power Amplifier
Low" OFF
Open?), High®) ON

1) Low: Voltage at pin < 0.5V
2) Open: Pinopen
3) High: Voltageatpin>1.5V

The Power Amplifier has an Open Collector output at PAOUT (pin 9) and
requires an external pull-up coil to provide bias. The coil is part of the tuning and
matching LC circuitry to get best performance with the external loop antenna.
To achieve the best power amplifier efficiency, the high frequency voltage swing
at PAOUT (pin 9) should be twice the supply voltage.

The power amplifier has its own ground pin PAGND (pin 8) in order to reduce
the amount of coupling to the other circuits.

Wireless Components

3-7 Specification, March 2001
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3.4.4 Low Power Detect

The supply voltage is sensed by a low power detector. When the supply voltage
drops below 2.15 V, the output LPD (pin 10) switches to the low-state. To min-
imize the external component count, an internal pull-up current of 40 pA gives
the output a high-state at supply voltages above 2.15 V.

The output LPD (pin 10) can either be connected to DATA (pin 5) to switch off
the PA as soon as the supply voltage drops below 2.15 V or it can be used to
inform a micro-controller to stop the transmission after the current data packet.

3.4.5 Power Modes

The IC provides three power modes, the POWER DOWN MODE, the PLL
ENABLE MODE and the TRANSMIT MODE.

3.4.5.1 Power Down Mode
In the POWER DOWN MODE the complete chip is switched off.

The current consumption is less than 100nA.

3.4.5.2 PLL Enable Mode

In the PLL ENABLE MODE the PLL is switched on but the power amplifier is

turned off to avoid undesired power radiation during the time the PLL needs to
settle. The turn on time of the PLL is determined mainly by the turn on time of
the crystal oscillator and is less than 1 msec when the specified crystal is used.

The current consumption is typically 3.5 mA.

3.4.5.3 Transmit Mode

In the TRANSMIT MODE the PLL is switched on and the power amplifier is
turned on too.

The current consumption of the IC is typically 7 mA when using a proper trans-
forming network at PAOUT, see Figure 4-1.

3.4.5.4 Power mode control

The bias circuitry is powered up via a voltage V > 1.5 V at the pin PDWN (pin 1).
When the bias circuitry is powered up, the pin DATA is pulled up internally.
Forcing the voltage at the pin DATA low overrides the internally set state.

The principle schematic of the power mode control circuitry is shown in
Figure 3-5.

Wireless Components

3-8 Specification, March 2001
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Power_Mode.wmf

Figure 3-5  Power mode control circuitry

Table 3-4 provides a listing of how to get into the different power modes

Table 3-4

PDWN MODE
Low" POWER DOWN
High?) PLL ENABLE
High TRANSMIT

1) Low: Voltage at pin < 0.7 V (PDWN)
Voltage at pin < 0.5V (DATA)

2) Open: Pin open

3) High: Voltage atpin>1.5V

Other combinations of the control pins PDWN and DATA are not recom-
mended.

Wireless Components 3-9 Specification, March 2001
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3.4.6 Recommended timing diagram for ASK-Modulation

ASK_mod.wmf

Figure 3-6  Recommended Timing Diagram for ASK Modulation

Wireless Components 3-10 Specification, March 2001
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4.1 50 Ohm-Output Testboard Schematic

500hm_test_v5.wmf

Figure 4-1 50 Q-Output testboard schematic

Wireless Components 4-2 Specification, March 2001
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4.2 50 Ohm-Output Testboard Layout

TDA 5101

CLKOUT

Oben (200 06/15/99 tdaS5101_v2.tc)

Figure 4-2  Top Side of TDA 5100A-Testboard with 50 Q-Output
It is the same testboard as for an other product

Unten (200 06/15/99 tda5101_v2.tc)

Figure 4-3  Bottom Side of TDA 5100A-Testboard with 50 Q-Output
It is the same testboard as for an other product

Wireless Components 4-3 Specification, March 2001
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4.3 Bill of material (50 Ohm-Output Testboard)

Table 4-1 Bill of material

Part Value Specification

R1 4.7 kQ 0805, + 5%

R4 open 0805, + 5%

R5 open 0805, + 5%

C1 47 nF 0805, X7R, + 10%

c2 330 pF 0805, COG, * 5%

C3 3.9 pF 0805, COG, + 0.1 pF

C4 39 pF 0805, COG, + 5%

C5 1nF 0805, X7R, + 10%

C6 12 pF 0805, COG, *+ 1%

C8 15 pF 0805, COG, + 5%

L1 100 nH TOKO LL2012-J

L2 39 nH TOKO LL2012-J

Q1 13.56875 MHz, Tokyo Denpa TSS-3B
CL=20pF 13568.75 kHz

Spec.No. 20-18906

IC1 TDA 5100A

T1 Push-button replaced by a short

B1 Batteryclip HU2031-1, RENATA

X1 SMA-S SMA standing

X2 SMA-S SMA standing

Wireless Components 4-4 Specification, March 2001
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4.4 Hints

1. Application Hints on the crystal oscillator

As mentioned before, the crystal oscillator achieves a turn on time less than

1 msec. To achieve this, a NIC oscillator type is implemented in the TDA 5100A.
The input impedance of this oscillator is a negative resistance in series to an
inductance. Therefore the load capacitance of the crystal CL (specified by the
crystal supplier) is transformed to the capacitance Cv.

-R L f,CL Cv
B s
IC
Cv= 1 : F
L L dL ormula 1)
CL

CL: crystal load capacitance for nominal frequency
: angular frequency

L: inductance of the crystal oscillator
Example:

Assume a crystal frequency of 13.56 MHz and a crystal load capacitance of
CL =20 pF. The inductance L is specified within the electrical characteristics at
13.56 MHz to a value of 4.5 puH. Therefore C6 is calculated to 12 pF.

L+ @’L
CL

Wireless Components 4-5 Specification, March 2001
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2. Design hints on the buffered clock output (CLKOUT)

The CLKOUT pin is an open collector output. An external pull up resistor (RL)
should be connected between this pin and the positive supply voltage. The
value of RL is depending on the clock frequency and the load capacitance CLD
(PCB board plus input capacitance of the microcontroller). RL can be calculated
to:

1
I =
SfCLKOUT *8*CLD

Table 4-2

fCLKOUT=3.39 MHz

CL[pF] RL[kOhm]
5 6.8
10 3.3
20 1.8

Remark: To achieve a low current consumption and a low
spurious radiation, the largest possible RL should be chosen.

Wireless Components

4-6 Specification, March 2001
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Absolute Maximum Ratings

The AC / DC characteristic limits are not guaranteed. The maximum ratings
must not be exceeded under any circumstances, not even momentarily and
individually, as permanent damage to the IC may result.

Table 5-1 Absolute Maximum Ratings

Parameter Symbol Limit Values Unit Remarks
Min Max

Junction Temperature T, -40 150 °C

Storage Temperature Ts -40 125 °C

Thermal Resistance Rihua 220 K/W

ESD integrity, all pins VEsp -1 +1 kV 100 pF, 1500 Q

5.2

Ambient Temperature under bias: Ty=-25°C to +85°C

Operating Range

Within the operating range the IC operates as described in the circuit
description.

Table 5-2 Operating Range

Parameter Symbol Limit Values Unit Test Conditions
Min Max
Supply voltage Vg 21 4.0 \Y
Ambient temperature Ta -25 85 °C
Wireless Components 5-2 Specification, March 2001
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5.3 AC/DC Characteristics

5.3.1

AC/DC Characteristics at 3V, 25°C

Table 5-3 Supply Voltage Vg = 3 V, Ambient temperature T,,,, = 25°C

Reference

Parameter Symbol Limit Values Unit Test Conditions
Min Typ Max
Current consumption
Power down mode Is pDwWN 100 nA V (Pins1and5)=0V
PLL enable mode Is pLL EN 3.3 4.2 mA
Transmit mode Is TRANSM 7 9 mA Load tank see
Figure 4-1
Power Down Mode Control (Pin 1)
Power down mode Vpepwn 0 0.7 Vv Vpata< 0.2V
PLL enable mode Vepwi 1.5 Vg Vpata< 0.5V
Transmit mode Vpepwn 1.5 Vg Vpata> 15V
Input bias current PDWN lpDwWN 30 pA Vepwn = Vs
Loop Filter (Pin 4)
VCO tuning voltage Vi g Vg-1.3 Vg-08 V fyco = 869 MHz
Output frequency range fouT, 434 427 434.5 442 MHz  Vg-V =0.6V..1.6V
434 MHz-band
ASK Modulation Data Input (Pin 5)
Transmit disabled VpATA 0 0.5 \Y
Transmit enabled VpaTA 1.5 Vg \
Input bias current DATA IpaTA 30 pA Vpata =Vsg
Input bias current DATA IpaTA -20 pA Vpata=0V
ASK data rate foaTA 20 kHz
Wireless Components 5-3 Specification, March 2001
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Table 5-3 Supply Voltage Vg = 3 V, Ambient temperature T,,, = 25°C

Reference

Parameter Symbol Limit Values Unit Test Conditions
Min Typ Max

Clock Driver Output (Pin 6)

Output current (Low) lcLkouT 1 mA VewkouT = Vs

Output current (High) lcLkouT -40 pA Velkour=0V

Saturation Voltage (Low) VsatL 0.9 Y lcLkout = 1 MA

Saturation Voltage (High) VsaTH Vg-0.9 lcLkouT = 0 mA

Crystal Oscillator Input (Pin 7)

Load capacitance Ccoscmax 5 pF

Serial Resistance of the crys- 100 Q f=13.56 MHz

tal

Input inductance of the 4.5 pH f=13.56 MHz

COSC pin

Power Amplifier Output (Pin 9)

Output Power") PouT43a 3 5 7 dBm  foyr =434 MHz

transformed to 50 Ohm

Low Power Detect Output (Pin 10)

Internal pull up current | LpD1 30 pA Vg=23V..Vg

Input current low voltage | LpD2 1 mA Vg=19V..21V

1) Power amplifier in overcritical C-operation.

Matching circuitry as used in the 50 Ohm-Output Testboard.

Wireless Components

Specification, March 2001
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5.3.2 AC/DC Characteristicsat2.1V ...4.0V, -25°C ... +85°C

Table 5-4 Supply Voltage Vg =2.1V ... 4.0 V, Ambient temperature T,,,, = -25°C ... +85°C

Parameter Symbol Limit Values Unit Test Conditions
Min Typ Max

Current consumption

Power down mode Is pPDWN 250 nA V (Pins1and5)=0V

PLL enable mode Is pLL EN 3.3 4.6 mA

Transmit mode Is TRANSM 7 9.5 mA Load tank see

Figure 4-1

Power Down Mode Control (Pin 1)

Power down mode Vepwi 0 0.5 Vv Vpata< 0.2V

PLL enable mode VpepwN 1.5 Vg Vv VpaTa< 0.5V

Transmit mode Vepwi 1.5 Vg Vv Vpata>15V

Input bias current PDWN lpDwWN 30 pA Vepwn = Vs

Loop Filter (Pin 4)

VCO tuning voltage Vi Vg-1.5 Vg-0.65 V fyco = 869 MHz

Output frequency range fouT, 434 432.5 434.5 437 MHz  Vg-V =0.6V...1.6V

434 MHz-band
ASK Modulation Data Input (Pin 5)

Transmit disabled VpaTa 0 0.5 Vv

Transmit enabled VpaTa 1.5 Vg

Input bias current DATA IpaTA 30 pA Vpata=Vs
Input bias current DATA IpATA -20 pA VpaTa=0V
ASK data rate fDATA 20 kHz

Wireless Components 5-5 Specification, March 2001
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Table 5-4 Supply Voltage Vg =2.1V ... 4.0 V, Ambient temperature T, = -25°C ... +85°C

Parameter Symbol Limit Values Unit Test Conditions
Min Typ Max

Clock Driver Output (Pin 6)

Output current (Low) lcLkouT 1 mA VeLkout = Vs

Output current (High) lcLkouT -40 pA VeokouT =0V

Saturation Voltage (Low) VsatL 0.9 v IcLkouT = 1 MA

Saturation Voltage (High) VsaTH Vg-0.9 Vv lcLkoutr = 0 MA

Crystal Oscillator Input (Pin 7)

Load capacitance Ccoscmax 5 pF

Serial Resistance of the crys- 100 Q f=13.56 MHz

tal

Input inductance of the 4.5 pH f=13.56 MHz

COSC pin

Power Amplifier Output (Pin 9)

Output Power") PouT43a -2.5 2.5 5.5 dBm v =22V?

transformed to 50 Ohm PouTass 0 - 5 4Bm Vo=30V
PouT434 2 7 10 dBm Vg =40V

Low Power Detect Output (Pin 10)

Internal pull up current | LpD1 30 pA Vg=23V..Vg

Input current low voltage | LpD2 1 mA Vg=19V..21V

1) Power amplifier in overcritical C-operation.
Matching circuitry as used in the 50 Ohm-Output Testboard.
Supply-voltage dependency: 2 dB / V at 3 V with reference to 3 V.
A smaller load impedance reduces the supply-voltage dependency.
Temperature dependency: +1 dB at -25°c and -3 dB at +85°C with reference to +25°C.
A higher load impedance reduces the temperature dependency.

2) Power amplifier is switched off at 2.15 V

Wireless Components 5-6 Specification, March 2001



@Iasﬂ U

KomnaHus ((3J'IeKTpO|_|J'|aCT» npeanaraeT 3akKn4vyeHmne onrocpoYHbIX OTHOLLIEHUN npu
NOoCTaBKaxX MMMNOPTHbIX 3NTEKTPOHHbIX KOMMOHEHTOB Ha B3aMMOBbLIFO4HbIX yCJ'IOBI/lFlX!

Hawwn npeumyuiectsa:

e OnepaTuBHbIE NOCTABKM LUMPOKOrO CMeKTpa 3NeKTPOHHbIX KOMMNOHEHTOB OTEYECTBEHHOIO U
MMMOPTHOrO NPON3BOACTBA HANPAMYO OT MPOM3BOAMTENEN U C KPYNMHENLLNX MUPOBbLIX
CKNaaos.;

MocTaBka 6onee 17-TM MUNIIMOHOB HAMMEHOBAHWUIN 3NEKTPOHHbLIX KOMMNOHEHTOB;

MocTaBka CNoXHbIX, AeULNTHBIX, MMOO CHATLIX C MPOM3BOACTBA NO3ULIUIA;

OnepaTtunBHbIE CPOKM NOCTABKM Nof 3aka3 (0T 5 pabounx gHewn);

OKcnpecc goctaska B Nnobyto Touky Poccuu;

TexHnyeckas nogaepkka npoekTa, NomMoLLlb B nogdope aHanoros, NocTaBka NPOTOTUMOB;

Cuctema MeHeXMeHTa KavyecTBa cepTuduumnposaHa no MexayHapogHomy ctaHgapTty 1ISO

9001;

o JlnueHausa ®CH Ha ocyulecTBneHne paboT ¢ NCNONb30BaHWEM CBEOEHUIN, COCTABAOLLINX
rocygapCTBEHHYIO TalHy;

o [locTaBka cneumnanmampoBaHHbIX KOMNoHeHToB (Xilinx, Altera, Analog Devices, Intersil,
Interpoint, Microsemi, Aeroflex, Peregrine, Syfer, Eurofarad, Texas Instrument, Miteq,
Cobham, E2V, MA-COM, Hittite, Mini-Circuits,General Dynamics v gp.);

MoMMMO 3TOro, O4HMM M3 HanpaBnNeHU koMnaHum «AnekTpollnacT» ABNseTca HanpaBneHne

«UcTouHmkn nutaHua». Mel npeanaraem Bam nomoub KoHCTpyKTOpCKOro otaena:

e [logGop onTuManeHOro peleHus, TexHn4eckoe 060CHOBaHME Npu BbIOOpPE KOMMOHEHTA;
Monbop aHanoros.;
KoHcynbTaumm no NpUMEHEHMIO KOMMOHEHTA;
MocTaBka 06pa3yoB M NPOTOTUMNOB;
TexHn4veckasn noaaepka npoekTa;
3awmTa OT CHATMSA KOMMOHEHTA C NPON3BOACTBA.

Kak c Hamu cBfizaTbCcA

TenedoH: 8 (812) 309 58 32 (MHOrokaHanbHbIN)
Pakc: 8 (812) 320-02-42

OnekTpoHHas nouTta: org@eplastl.ru

Aapec: 198099, r. Cankt-INeTepbypr, yn. KannHuHa,
Oom 2, kopnyc 4, nutepa A.
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