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1. General description

The TDA8034T/TDA8034AT is a cost-effective analog interface for asynchronous and
synchronous smart cards operating at 5 V or 3 V. Using few external components, the
TDA8034T/TDA8B034AT provides all supply, protection and control functions between a
smart card and the microcontroller.

2. Features and benefits

Integrated circuit smart card interface in an SO16 package
5V or 3V smart card supply

One protected half-duplex bidirectional buffered I/O line (C7)
V¢ regulation:

®5V+5%or3V+5% using two low ESR multilayer ceramic capacitors: one of
220 nF and one of 470 nF

@ current spikes of 40 nA/s (Vgc =5V and 3 V) or 15 nA/s (Vgc =1.8 V) up to
20 MHz, with controlled rise and fall times and filtered overload detection of
approximately 120 mA

B Thermal and short-circuit protection for all card contacts

B Automatic activation and deactivation sequences triggered by a short-circuit, card
take-off, overheating, falling Vpp, VDD(INTF) or Vppp

B Enhanced card-side ElectroStatic Discharge (ESD) protection of > 6 kV
B External clock input up to 26 MHz connected to pin XTAL1

B Card clock generation up to 20 MHz using pin CLKDIV1 with synchronous frequency
changes of:

@ 1/ fyiq OF V4 fyia On TDASO34T

@ fy4q OF 15 fy4a On TDASO34AT
® Non-inverted control of pin RST using pin RSTIN
Compatible with ISO 7816, NDS and EMV 4.2 payment systems
B Supply supervisor for killing spikes during power on and off:

@ using a fixed threshold

@ using an external resistor bridge with threshold adjustment
B Built-in debouncing on card presence contacts (typically 4.5 ms)
B Multiplexed status signal using pin OFFN

3. Applications

m Pay TV
B Electronic payment

h
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B |dentification
B Bank card readers

4. AQuick reference data

Table 1.  Quick reference data
Vopp=5V; Vpp=3.3V; VDD(/NTF) =383.3V, fy4ar= 10 MHz; GND = 0 V; T mp = 25 °C; unless otherwise specified.
Symbol Parameter Conditions Min Typ Max Unit
Supply
Vppp power supply voltage pin Vppp 4.85 5 5.5 \
Vbp supply voltage pin Vpp 2.7 3.3 3.6 \
VDD(INTF) interface supply voltage pin Vpp(nTF) 1.6 3.3 Vpp+03 V
Ipp supply current Shutdown mode - - 35 pA
Ibpp power supply current Shutdown mode; fyta - - 5 pA
stopped
Active mode; - - 1.5 mA
foLk = % fxial; NO load
IpDONTF) interface supply current Shutdown mode - - 6 pA
Card supply voltage: pin V¢l
Vee supply voltage active mode
5V card
lcc <65 mA DC 4.75 5.0 5.25 Vv
current pulses of 4.65 5.0 5.25 \
40 nA/s at
lcc <200 mA;
t <400 ns
Viiople(p-p) peak-to-peak ripple voltage ~ from 20 kHz to 200 MHz - - 350 mV
lcc supply current Veec=0Vto5Vor3V - - 65 mA
General
tgeact deactivation time see Figure 7 on page 11 35 90 250 us
Piot total power dissipation Tamb = —25 °C to +85 °C - - 0.25 w
Tamb ambient temperature -25 - +85 °C

[1] To meet these specifications, Vgc should be decoupled to pin GND using two ceramic multilayer capacitors of low ESR with values of
either 100 nF or one 220 nF and one 470 nF.

5. Ordering information

Table 2.  Ordering information
Type number Package

Name ' Description 'Version
TDAS8034T/C1 SO16 plastic small outline package; 16 leads; body width 3.9 mm SOT109-1

TDAB034AT/C1

TDAB8034T_TDAB034AT All information provided in this document is subject to legal disclaimers. © NXP B.V. 2012. All rights reserved.
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6. Block diagram

10 uF
—
100 nF 100 nF
-+ —
Vpp GND Vppp
14 9 13
SUPPLY
REFERENCE INTERNAL
OSCILLATOR
VOLTAGE lC'-KUP
SENSE ALARMN EN1
Vcc LDO 12]Vee
7 PVCC cc >
PRESN - 470 nF = 220 nF
4 | — _T_I
RSTIN SEQUENCER »
5 EN4 RESET RST
CMDVCCN GENERATOR
15 LEVEL
OFFN SHIFTER EN3 "
6, CLOCK ) [cLK
CLKDIV CcLOCK  [CLK EN2 GENERATOR
CIRCUITRY CARD
CONNECTOR
CMDVCCN
DETECTION @
THERMAL —
PROTECTION 8
50 =] [c9]
16 | TRANSCEIVER
I/ouC
CRYSTAL TDAS8034T
OSCILLATOR TDAS8SO034AT
TDA8034BT
3 1 2
VDD(INTF)
100 nF XTAL1 XTAL2 001aak989
—H&
Fig1. Block diagram
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7. Pinning information

7.1 Pinning

Fig 2.

XTAL1 [ 1] [16] /oUC
XTAL2 [ 2| [15] OFFN
VDD(INTF) E E Vbbp
RSTIN [4 | | TDA8034T [13] Vppp
TDAS8O034AT
CMDVCCN [5] | TDA8034BT [12] Vce
CLKDIV1 [6 | [11] RST
PRESN [7 | [10] cLk
/o [8] [ 9] GND
001aak990
Pin configuration (SO16)

7.2 Pin description

Table 3.  Pin description

Symbol Pin Supply Typelll Description

XTAL1 1 Vpp | crystal connection input

XTAL2 2 Vpp 0] crystal connection output

VDD(INTF) 3 Vop(ntr) P interface supply voltage

RSTIN 4 Voo(nTr) | microcontroller card reset input; active HIGH

CMDVCCN 5 VopnTr) | microcontroller start activation sequence input; active LOW

CLKDIV1 6 Voo(nTr) | sets the clock frequency on pin CLK; see Table 4 on page 7

PRESN 7 Vop(nTr) | card presence contact input; active LOWI2

I/O 8 Vee I/0 card input/output data line (C7)E

GND 9 - G ground

CLK 10 Vce 0] card clock (C3)

RST 11 Ve (0] card reset (C2)

Vee 12 V¢e P card supply (C1); decouple to pin GND using one 470 nF capacitor close to pin Vg
and one 220 nF capacitor close to card socket contact C1 with an ESR < 100 mQl#4l

Vppp 13 Vppp P low-dropout regulator input supply voltage

Vpp 14 Vpp P digital supply voltage

OFFN 15 Vppantr) O NMOS interrupt to microcontrollerlS]; active LOW; see Section 8.9 on page 11

I/OUC 16 Vppantr /O microcontroller input/output data linel®l

[1] [I=input, O = output, I/O = input/output, G = ground and P = power supply.

[2] If pin PRESN is LOW, the card is considered to be present. During card insertion, debouncing can occur on these signals. To counter
this, the TDA8034T/TDA8034AT has a built-in debouncing timer (typically 4.5 ms).

[8] Uses an internal 11 kQ pull-up resistor connected to pin Vgc.

[4] Using a 220 nF capacitor increases the noise margin on pin Vgc.

TDA8034T_TDA8034AT
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[5] Uses an internal 20 kQ pull-up resistor connected to pin Vpp(nTF).

[6] Uses an internal 10 kQ pull-up resistor connected to pin Vpp(nTF).-

8. Functional description

8.1

TDA8034T_TDA8034AT

Remark: Throughout this document the ISO 7816 terminology conventions have been
adhered to and it is assumed that the reader is familiar with these.

Power supplies
The power supply voltage ranges are as follows:

e Vppp:4.85Vio55V
. VDD: 27Vto 3.6V

Vpp should rise prior to Vppp or at the same time. Vppp should not rise before Vpp.

Allinterface signals to the system controller are referenced to Vpp(ntr). All card contacts
remain inactive during power up or power down. After powering up the device, pin OFFN
remains LOW until pin CMDVCCN is set HIGH and pin PRESN is LOW. During power
down, pin OFFN goes LOW when Vppp falls below the falling threshold voltage (Vi).

The internal oscillator frequency (fosc(int)) is only used during the activation sequences.
When the card is not activated (pin CMDVCCN is HIGH), the internal oscillator is in low
frequency mode to reduce power consumption.

This device has a Low Drop-Off (LDO) voltage regulator connected to pin V¢c, and is
used instead of a DC-to-DC converter. It ensures a minimum Vg of 4.75 V and that the
power supply voltage on pin Vppp does not fall below 4.85 V for a maximum load current
of 65 mA.

All information provided in this document is subject to legal disclaimers. © NXP B.V. 2012. All rights reserved.
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8.2 Voltage supervisor

VDD(INTF) —ﬂ—

Vbp

Vbp — REFERENCE :_Do»
VOLTAGE

o

Vppp —

5Vor3V—J

001aak991

Fig 3. Voltage supervisor circuit

The voltage supervisor monitors the voltage of the Vppp and Vpp supplies providing both
Power-On Reset (POR) and supply drop-out detection during a card session. The
supervisor threshold voltages for Vppp and Vpp are set internally. As long as Vpp is less
than Vi, + Vpys, the IC remains inactive irrespective of the command line levels. After Vpp
has reached a level higher than Vi, + Vpys, the IC remains inactive for the duration of t,.
The output of the supervisor is sent to a digital controller in order to reset the
TDA8034T/TDA8034AT. This defined reset pulse of approximately 8 ms, i.e. (t, = 1024 x
Vosc(intow), is used internally to maintain the IC in the Shutdown mode during the supply
voltage power on; see Figure 4. A deactivation sequence is performed when either Vpp or
Vppp falls below Vi,

Remark: fosc(intyiow i the low frequency (or inactive) mode of the defined fosc(int)
parameter.

Vih + Vhys A\ N
Vin J/\\/

Vbp

ALARMN
(internal signal) |ty - -ty e
power on supply dropout power off
001aak993
Fig 4. Voltage supervisor waveforms
TDAB8034T_TDAB034AT All information provided in this document is subject to legal disclaimers. © NXP B.V. 2012. All rights reserved.
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8.3 Clock circuits

The clock signal from pin CLK to the card is either supplied by an external clock signal
connected to pin XTAL1 or generated using a crystal connected between pins XTAL1 and
XTAL2. The TDA8034T/TDABO34AT automatically detects if an external clock is
connected to XTAL1, eliminating the need for a separate pin to select the clock source.

Automatic clock source detection is performed on each activation command (falling edge
of the signal on pin CMDVCCN). The presence of an external clock on pin XTAL1 is
checked during a time window defined by the internal oscillator. If a clock is detected, the
internal crystal oscillator is stopped. If a clock is not detected, the internal crystal oscillator
is started. When an external clock is used, it is mandatory that the clock is applied to pin
XTALT1 before the falling edge of the signal on pin CMDVCCN.

DIGITAL

enclkin clkxtal
—>| MULTIPLEXER

CRYSTAL

v
XTAL1 XTAL2
001aak992

enclkin and clkxtal are internal signal names.

Fig 5. Basic layout for using an external clock

The clock frequency is selected using pin CLKDIV1 to be either 5 fyq or V4 fya on
TDAS8034T or fyg O 16 fyig 0N TDAS034AT as shown in Table 4.

The frequency change is synchronous and as such during transition, no pulse is shorter
than 45 % of the smallest period. In addition, only the first and last clock pulse around the
change has the correct width. When dynamically changing the frequency, the modification
is only effective after 10 clock periods on pin XTAL1.

The duty cycle of fy5 on pin CLK should be between 45 % and 55 %. If an external clock
is connected to pin XTAL1, its duty cycle must be between 48 % and 52 %.

When the frequency of the clock signal on pin CLK is either 1% f,i5 or 4 fya o0n TDA8034T
or fyta OF 15 fyia 0N TDAB034AT, the frequency dividers guarantee a duty cycle between
45 % and 55 %.

Table 4.  Clock configuration

Pin CLKDIV1 level Pin CLK level
TDA8034T TDAS8034AT
HIGH V% fxtal V% fxtal
LOW 1/4 fxtal fxtal
TDAB8034T_TDAB034AT All information provided in this document is subject to legal disclaimers. © NXP B.V. 2012. All rights reserved.
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8.4 Input and output circuits

When pins 1/0 and I/OUC are pulled HIGH using an 11 kQ resistor between pins /O and
Ve and/or between pins I/OUC and Vpp(nTr), both lines enter the idle state. Pin I/O is
referenced to V¢ and pin I/OUC to Vpp(ntr), thus allowing operation at Vcc # Vpp(nTF)-

The first side on which a falling edge occurs becomes the master. An anti-latch circuit
disables falling edge detection on the other line, making it the slave. After a time delay tg,
the logic 0 present on the master-side is sent to the slave-side. When the master-side
returns logic 1, the slave-side sends logic 1 during time delay (tw(y)). After this sequence,
both master and slave sides return to their idle states.

The active pull-up feature ensures fast LOW-to-HIGH transitions making the
TDA8034T/TDA8034AT capable of delivering more than 1 mA, up to an output voltage of
0.9V, at a load of 80 pF. At the end of the active pull-up pulse, the output voltage is
dependent on the internal pull-up resistor value and load current. The current sent to and
received from the card’s I/O lines is limited to 15 mA at a maximum frequency of 1 MHz.

All information provided in this document is subject to legal disclaimers. © NXP B.V. 2012. All rights reserved.
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8.5 Shutdown mode

After a power-on reset, if pin CMDVCCN is HIGH, the circuit enters the Shutdown mode,
ensuring only the minimum number of circuits are active while the TDA8034T/TDA8034AT
waits for the microcontroller to start a session.

all card contacts are inactive. The impedance between the contacts and GND is
approximately 200 Q.

pin I/OUC is high-impedance using the 11 kQ pull-up resistor connected to Vpp(nTF)
the voltage generators are stopped

the voltage supervisor is active

the internal oscillator runs at its lowest frequency (fosc(int)iow)

8.6 Activation sequence

The following device activation sequence is applied when using an external clock; see
Figure 6:

N o g koD~

Pin CMDVCCN is pulled LOW (t0).

The internal oscillator is triggered (t0).

The internal oscillator changes to high frequency (i1).

V¢ rises from either 0 Vto 3V or 0 V to 5 V on a controlled slope (t2).
Pin 1/O is driven HIGH (t3).

The clock on pin CLK is applied to the C3 contact (i4).

Pin RST is enabled (i5).

Calculation of the time delays is as follows:

t1 =10 + 384 x 1/fosc(int)low

t2 =11

t3=t1+17T/2

t4 = driven by host controller; > t3 and < t5
t5=11+23T/2

Remark: The value of period T is 64 times the period interval of the internal oscillator at
high frequency (1/,«osc(im)high); t3 is called ty(starty @and t5 is called tyeeng)-

TDA8034T_TDA8034AT

All information provided in this document is subject to legal disclaimers. © NXP B.V. 2012. All rights reserved.
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CMDVCCN

XTAL e

Vce

/0 ATR

CLK

—| |=—>200ns
RSTIN |

RST |

1/0UC |

OSCINT low frequency high frequency

I I I I
0 =12 t4 td(end) = tact
td(start) 00122i966

OSCINT = internal oscillator.

Fig 6. Activation sequence at t3

8.7 Deactivation sequence

When a session ends, the microcontroller sets pin CMDVCCN HIGH. The
TDA8034T/TDA8034AT then executes an automatic deactivation sequence by counting
the sequencer back to the inactive state (see Figure 7) as follows:

S

o o

7.

Pin RST is pulled LOW (t11).
The clock is stopped, pin CLK is LOW (t12).
Pin 1/0O is pulled LOW (t13).

V¢ falls to 0 V (114). The deactivation sequence is completed when V¢ reaches its
inactive state.

Vee < 0.4V (tgeac)

. All card contacts become low-impedance to GND. However, pin I/OUC remains pulled

up to Vpp using the 11 kQ resistor.
The internal oscillator returns to its low frequency mode.

Calculation of the time delays is as follows:

t11 =10 + 3T/ 64
H2=t114+T/2

H3=t11+T

4 =11 +3T/2

tgeac = t11 + 3T/ 2 + Vg fall time

All information provided in this document is subject to legal disclaimers. © NXP B.V. 2012. All rights reserved.
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8.8

8.9

Smart card interface

Remark: The value of period T is 64 times the period interval of the internal oscillator (i.e.
+ 25 ps).

CMDVCC

RST

CLK

/0

Vee

XTAL1

OSCINT high frequency low frequency

| | | |
t10 |t11 t12 13 t14
tdeact 001aak995

OSCINT = internal oscillator.
Fig 7. Deactivation sequence

Vcc regulator

The V¢ buffer is able to continuously deliver up to 65 mA at Vg =5V or 3 V.

The V¢ buffer has an internal overload protection with a threshold value of approximately
120 mA. This detection is internally filtered, enabling spurious current pulses up to

200 mA with a duration of a few milliseconds to be drawn by the card without causing
deactivation. However, the average current value must stay below maximum; see Table 8.

Fault detection
The following conditions are monitored by the fault detection circuit:

* Short-circuit or high current on pin Vg
* Card removal during transaction

* Vppp falling

* Vpp falling

* Vbpp(ntr) falling

* Overheating

Fault detection monitors two different situations:

* Qutside card sessions, pin CMDVCCN is HIGH: pin OFFN is LOW if the card is not in
the reader and HIGH if the card is in the reader. Any voltage drop on Vpp is detected
by the voltage supervisor. This generates an internal power-on reset pulse but does
not act upon the pin OFFN signal. The card is not powered-up and short-circuits or
overheating are not detected.

All information provided in this document is subject to legal disclaimers. © NXP B.V. 2012. All rights reserved.
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* In card sessions, pin CMDVCCN is LOW: when pin OFFN goes LOW, the fault
detection circuit triggers the automatic emergency deactivation sequence (see
Figure 8). When the microcontroller resets pin CMDVCCN to HIGH, after the
deactivation sequence, pin OFFN is rechecked. If the card is still present, pin OFFN
returns to HIGH. This check identifies the fault as either a hardware problem or a card
removal incident.

On card insertion or removal, bouncing can occur in the PRESN signal. This depends on
the type of card presence switch in the connector (normally open or normally closed) and
the mechanical characteristics of the switch. To correct for this, a debouncing feature is
integrated in to the TDA8034T/TDA8B034AT. This feature operates at a typical duration of
4.5 ms (tgep = 640 x (1/fosc(im)|ow). Figure 9 on page 13 shows the operation of the
debouncing feature.

On card insertion, pin OFFN goes HIGH after the debounce time has elapsed. When the
card is extracted, the automatic card deactivation sequence is performed on the first
HIGH/LOW transition on pin PRESN. After this, pin OFFN goes LOW.

OFFN

PRESN

RST -|

CLK

/10

Vee

XTAL
| | =1

OSCINT high frequency low frequency

T T T
t10 t12 t13 t14 ‘
tdeact

001aai971

Fig 8. Emergency deactivation sequence after card removal

TDAB8034T_TDAB034AT All information provided in this document is subject to legal disclaimers. © NXP B.V. 2012. All rights reserved.
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CMDVCCN [ |

PRESN

OFFN

Vee / N\ / @)

—|tdeb [+ —|tdeb [+~

001aal411

(1) Deactivation caused by card withdrawal.

(2) Deactivation caused by short-circuit.
Fig9. Operation of debounce feature with pins OFFN, CMDVCCN, PRESN and V¢c

8.10 Automatic determining of card supply voltage

TDA8034T_TDA8034AT

The supply voltage (V¢c) that the card requires is determined automatically by monitoring
the duration of the HIGH state (logic 1) on pin CMDVCCN before the activation command
(CMDVCCN falling edge) occurs. If pin CMDVCCN stays HIGH for more than 30 ms,
activation occurs with V¢ set to 5 V. If pin CMDVCCN stays HIGH for less than 15 ms,
activation occurs with Vg setto 3 V.

To activate the card at Vgg =5 V, pin CMDVCCN must stay HIGH for t0 > 30 ms before
going LOW (logic 0).

CMDVCCN

3Vor5V 5V

Vee 001aak998

Fig 10. Card activation, Vcc =5V, t0 > 30 ms

To activate the card at Vg = 3 V, pin CMDVCCN must stay HIGH for t0 < 15 ms before
going LOW (logic 0).

CMDVCCN

3Vor5V 3V

Vee 0012ak999

Fig 11. Card activation, Vcc =3V, 10 < 15 ms

If pin CMDVCCN is HIGH for more than 15 ms (10 > 15 ms) but less than 30 ms, pin
CMDVCCN must be set LOW for t1 (200 us < t1 < 700 ps), and then HIGH for t2
(200 ps < t2 < 15 ms) before going LOW.

All information provided in this document is subject to legal disclaimers. © NXP B.V. 2012. All rights reserved.
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CMDVCCN

{0 ——— >t >l t2»
3Vor5V 3V

Vee 0012al000

Fig 12. Card activation, Vcc =3V, 10 > 15 ms

If pin CMDVCCN is HIGH for more than 30 ms (card inactive), and if the card needs to be
activated at 3 V, the sequence shown in Figure 12 applies: pin CMDVCCN must be set
LOW for t1 (200 ps < t1 < 700 ps), and then HIGH for t2 (200 ps < t2 < 15 ms) before
going LOW.

9. Limiting values

Remark: All card contacts are protected against any short-circuit to any other card
contact. Stress beyond the levels indicated in Table 5 can cause permanent damage to
the device. This is a short-term stress rating only and under no circumstances implies
functional operation under long-term stress conditions.

Table 5.  Limiting values
In accordance with the Absolute Maximum Rating System (IEC 60134).

Symbol Parameter Conditions Min Max Unit
Vppp power supply voltage pin Vppp -0.3 +6 \
Vpp supply voltage pin Vpp -0.3 +4.6 \
VDD(NTF) interface supply voltage pin Vpp(NTE) -03 +46 V
Vi input voltage pins CMDVCCN, CLKDIV1, RSTIN, OFFN, -0.3 +4.6 \
XTAL1, XTAL2, I/OUC
card contact pins PRESN, 1/0, RST and -0.3 +6 \
CLK
Tstg storage temperature -55 +150 °C
Piot total power dissipation Tamb = —25 °C to +85 °C - 0.25 w
T junction temperature - +125  °C
Tamb ambient temperature -25 +85 °C
VEsp electrostatic discharge voltage = Human Body Model (HBM) on card pins I/O, -6 +6 kV
RST, Vce, CLK, PRESN; within typical
application
Human Body Model (HBM); all other pins -2 +2 kV
Machine Model (MM); all pins -200 +200 V
Field Charged Device Model (FCDM); -500 +500 V
all pins

10. Thermal characteristics

Table 6. Thermal characteristics

Symbol Package name Parameter Conditions Typ Unit
Rin(-a) SO16 thermal resistance from junction to ambient in free air 94 K/W
TDAB8034T_TDAB034AT All information provided in this document is subject to legal disclaimers. © NXP B.V. 2012. All rights reserved.
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11. Characteristics

Table 7.  Characteristics of IC supply voltage
Vopp=5V; Vpp=33V; VDD(/NTF) =33V, fy4ar= 10 MHz; GND = 0 V; T mp = 25 °C; unless otherwise specified.

Symbol Parameter Conditions Min Typ Max Unit
Supply
Vppp power supply voltage  pin Vppp 4.85 5 5.5 \
Vbp supply voltage pin Vpp 2.7 3.3 3.6 \
Vpp(nTF)  interface supply voltage pin Vpp(nTr) 1.6 3.3 Vpp + 0.3 Vv
Ipp supply current Shutdown mode - - 35 pA
Ibpp power supply current Shutdown mode
fytal Stopped - - 5 pA
Active mode
fok = 6 fyal; NO load - - 1.5 mA
foLk = 2 fxtals lcc = 65 mA - - 70 mA
IppanTry  interface supply current Shutdown mode - - 6 pA
Vin threshold voltage pin Vpp 2.30 2.40 2.50 \
pin Vppp 3.00 4.10 4.40 \
Vhys hysteresis voltage pin Vpp 50 100 150 mV
pin Vppp 100 200 350 mV
tw pulse width 51 8 10.2 ms
Card supply voltage: pin Vcclll
Cdec decoupling capacitance connected to Vgc 2 550 - 830 nF
Vo output voltage Shutdown mode
no load -0.1 - +0.1 \
lo=1mA -0.1 - +0.3 \
lo output current Shutdown mode; pin Ve - - -1 mA
connected to ground
Vee supply voltage active mode
5V card
lcc <65 mADC 4.75 5.0 5.25 \
current pulses of 40 nA/s 4.65 5.0 5.25 Vv
at Icc <200 mA;
t <400 ns
3V card
lcc <65 mADC 2.85 3.05 3.15 \
current pulses of 40 nA/s 2.76 - 3.20 \
at lcc <200 mA;
t <400 ns
Vyipple(p-p) Peak-to-peak ripple 20 kHz to 200 MHz - - 350 mV
voltage
lcc supply current Veec=0Vto5Vor3V - - 65 mA
V¢ shorted to ground 90 120 150 mA
SR slew rate 5V card 0.055 0.180 0.300 V/us
3V card 0.040 0.180 0.300 V/us
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Table 7.

Characteristics of IC supply voltage ...continued

Vopp=5V,; Vpp=33V; VDD(/NTF) =3.3V, fy4ar= 10 MHz; GND = 0 V; T mp = 25 °C; unless otherwise specified.

Smart card interface

Symbol

Parameter

Conditions

Crystal oscillator: pins XTAL1 and XTAL2

Cext

f><ta|

fext

ViL

Vin

external capacitance

crystal frequency

external frequency
LOW-level input
voltage

HIGH-level input
voltage

Data lines: pins I/0O and I/OUC

tq

Gi

delay time

pull-up pulse width
input/output frequency
input capacitance

Data lines to the card: pin I/OB!

Vo

Vil
Vhys
liH
tr)
tr(o)

iy

output voltage

output current

LOW-level output
voltage

HIGH-level output
voltage

LOW-level input
voltage

HIGH-level input
voltage

hysteresis voltage
LOW:-level input current
HIGH-level input

current
input rise time

output rise time

input fall time

TDA8034T_TDA8034AT

pins XTAL1 and XTAL2

(depending on the crystal or

resonator specification)

card clock reference; crystal

oscillator

external clock on pin XTAL1

crystal oscillator
external clock
crystal oscillator
external clock

falling edge on pins I/0 and

1/OUC or vise versa

on data lines
on data lines

Shutdown mode
no load
lob =1mA

Shutdown mode; pin 1/O
grounded

lo=1mA
loL>15mA
no DC load
lon < —40 pA
lon >-15mA

Vec=+45V
Vec=+3V

pin I/O

pin l/O; ViL=0V
pin /0; Vi = Veo

V\L maximum to
Viy minimum

CL <80 pF; 10 % to 90 %;

0Vto Vee

VL maximum to
V| minimum

Min

0
0.3
-0.3
0.7Vop

0.7Vbp(NTF)

200

All information provided in this document is subject to legal disclaimers.

Typ

Max

15

26

26
+0-3VDD

+0.3VppanTF)
VDD +0.3

Vpp(nTF) + 0.3

200

400
1
10

0.1
0.3

0.3

Vee

Vg + 0.1
Voo + 0.1
0.4

+0.8

VCC +0.3
VCC +0.3

600
10

1.2
0.1

1.2

Unit

pF

MHz

MHz

< < < <

ns

ns
MHz

pF

<

< < < < < <

< <

mV
uA
pA

us

us

us
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Smart card interface

Table 7.  Characteristics of IC supply voltage ...continued
Vopp=5V,; Vpp=33V; VDD(/NTF) =3.3V, fy4ar= 10 MHz; GND = 0 V; T mp = 25 °C; unless otherwise specified.

Symbol Parameter Conditions Min Typ Max Unit
t(0) output fall time CL <80 pF; 10 % to 90 %; - - 0.1 us
0Vto Vce
Rou pull-up resistance connected to Ve 7 9 1 kQ
lpu pull-up current Von = 0.9Vge; C =80 pF -8 -6 -4 mA
Data lines to the system: pin I/OUCI4
VoL LOW:-level output lo.=1mA 0 - 0.3 \Y
voltage
VoH HIGH-level output no DC load O-9VDD(INTF) - VDD(INTF) +01 V
voltage lon <40 pA; Vppntr) > 2 V 0.75Vpp(nTF) - Vopantry + 0.1V
lon < 20 pA; Vppntr <2V 0.75Vpp(nTR) - Vopinte) + 0.1V
Vi LOW-level input -0.3 - +0.3Vppante) V
voltage
V||_| HIGH-level input 0-7VDD(INTF) - VDD(INTF) +03 V
voltage
Vhys hysteresis voltage pin I/OUC - 0.14Vpp(nTF) - \
|IH HIGH-level input V|H = VDD(INTF) - - 10 }LA
current
I LOW-level input current V, =0V - - 600 pA
Rou pull-up resistance connected to Vpp(nTF) 8 10 12 kQ
tri) input rise time VL maximum to - - 1.2 us
Vig minimum
tr(o) output rise time CL <30 pF; 10 % to 90 %; - - 0.1 us
0V to Vpp(nTF)
tG) input fall time VL maximum to - - 1.2 us
V| minimum
tf(0) output fall time CL <30 pF; 10 % to 90 %; - - 0.1 us
0V to Vpp(nTF)
lpu pull-up current Voun = 0.9Vpp; C =30 pF -1 - - mA
Internal oscillator
fosc(int) internal oscillator Shutdown mode 100 150 200 kHz
frequency active state 2 2.7 3.2 MHz

Reset output to the card: pin RST

Vo output voltage Shutdown mode
no load 0 - 0.1 \Y
lo=1mA 0 - 0.3 \
lo output current Shutdown mode; pin RST - - -1 mA
grounded
tq delay time between pins RSTIN and - - 2 us
RST; RST enabled
VoL LOW-level output loL =200 pA; Ve =+5V 0 - 0.3 \
voltage loL = 200 pA; Ve = +3 V 0 - 0.2 Vv
current limit o, = 20 mA Vec - 0.4 - Vce \%
TDAB8034T_TDA8B034AT All information provided in this document is subject to legal disclaimers. © NXP B.V. 2012. All rights reserved.
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Smart card interface

Table 7.  Characteristics of IC supply voltage ...continued
Vopp=5V,; Vpp=33V; VDD(/NTF) =3.3V, fy4ar= 10 MHz; GND = 0 V; T mp = 25 °C; unless otherwise specified.

Symbol Parameter Conditions Min Typ Max Unit
Von HIGH-level output loy = —200 pA 0.9V¢e - Vce \
voltage current limit oy = —20 mA 0 - 0.4 v
tr rise time CL =100 pF - - 0.1 us
t fall time CL =100 pF - - 0.1 us
Clock output to the card: pin CLK
Vo output voltage Shutdown mode
no load 0 - 0.1 \
lo=1mA 0 - 0.3 Vv
lo output current Shutdown mode; pin CLK - - -1 mA
grounded
VoL LOW-level output loL =200 pA 0 - 0.3 V
voltage current limit o, = 70 mA Voc—-04 - Voo Vv
VoH HIGH-level output lon = —200 pA 0.9V¢e - Vece \
voltage current limit oy = —70 mA 0 - 0.4 v
t, rise time C_=30pF Bl - - 16 ns
t fall time CL=30pF Bl - - 16 ns
foLk frequency on pin CLK  operational 0 - 20 MHz
8 duty cycle CL=30pF Bl 45 - 55 %
SR slew rate rise and fall; C_ = 30 pF
Vog=+5V 0.2 - - V/ns
Vecg=+3V 0.12 - - V/ns
Control inputs: pins CLKDIV1 and RSTINLE
Vi LOW-level input -0.3 - 0.3Vpp(INTF) Vv
voltage
Viy HIGH-level input 0.7 VppanTR) - Vppantr) + 0.3V
voltage
Vhys hysteresis voltage control input - 0.14 Vpp(nTF) - \Y,
I LOW-level input current V, =0V - - 1 uA
Iy HIGH-level input ViH = Vbp(INTF) - - 1 pA
current
Control input: pin CMDVCCNIS!
Vi LOW:-level input -0.3 - 0.3Vpp(nTF) \Y
voltage
ViH HIGH-level input 0.7Vpp(nTR) - Vpp(nTr) + 0.3V
voltage
Vhys hysteresis voltage control input - 0.14Vpp(nTF) - \
I LOW-level input current V,. =0V - - 1 pA
I HIGH-level input Vi = Vpp(NTF) - - 1 pA
current
fompveen  frequency on pin - - 100 Hz
CMDVCCN
TDAB8034T_TDA8B034AT All information provided in this document is subject to legal disclaimers. © NXP B.V. 2012. All rights reserved.
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Characteristics of IC supply voltage ...continued

Smart card interface

Vopp=5V,; Vpp=33V; VDD(/NTF) =3.3V, fy4ar= 10 MHz; GND = 0 V; T mp = 25 °C; unless otherwise specified.

Table 7.

Symbol Parameter

tw pulse width

Card detection inputl8ll?]

Vi LOW-level input
voltage

VIH HIGH-level input
voltage

Vhys hysteresis voltage

I LOW-level input current

I HIGH-level input

current
OFFN output(8l

VoL LOW-level output
voltage

VoH HIGH-level output
voltage

Rpu pull-up resistance

Conditions
5V card; Figure 10

3 V card; Figure 11,
Figure 12

pin PRESN
0V < ViL < Vpp(nTR)
0V < Viy < Vpp(nTF)

loL = 2 mA
lon = —15 pA

connected to VDD(INTF)

Min
30

-0.3

0.7Vpp(INTF)

0.75Vpp(INTF)

16

Typ Max Unit
- - ms
- 15 ms
- 0.3Vpp(nTR) \Y

- Vopinte) + 0.3V
0.14VppnTR) - \

; pA
; nA
- 0.3 Vv
- - v
20 24 kQ

[1] To meet these specifications, V¢ should be decoupled to pin GND using two ceramic multilayer capacitors of low ESR with values of
either 100 nF or one 220 nF and one 470 nF.

[2] Using decoupling capacitors of one 220 nF + 20 % and one 470 nF + 20 %.

[38] Using the integrated 9 kQ pull-up resistor connected to Vc.

[4] Using the integrated 10 kQ pull-up resistor connected to Vpp(nTF)-

[5] The transition time and the duty factor definitions are shown in Figure 13 on page 20; 5 = t1 / (1 + t2).
[6] Pins PRESN and CMDVCCN are active LOW; pin RSTIN is active HIGH; see Table 4 for states of pin CLKDIV1.

[7]1 Pin PRESN has an integrated current source of 1.25 pA to Vpp(nTF)-

[8] Pin OFFN is an NMOS drain, using an internal 20 kQ pull-up resistor connected to Vpp(nTF)-

Table 8.  Protection characteristics

Symbol Parameter Conditions Min Typ Max Unit

lolim output current limit pin I/O -15 - +15 mA
pin Voo 135 175 225 mA
pin CLK -70 - +70 mA
pin RST -20 - +20 mA

lsg shutdown current pin Voo 90 120 150 mA

Teqg shutdown temperature at die - 150 - °C

Table 9. Timing characteristics

Symbol Parameter Conditions Min Typ Max Unit

tact activation time see Figure 9 on page 13 2090 - 4160 ps

tgeact deactivation time see Figure 7 on page 11 35 90 250 us

TDA8034T_TDA8034AT
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Table 9. Timing characteristics ...continued
Symbol Parameter Conditions Min Typ Max  Unit
ty delay time CLK sent to card using an external clock
ty(start) = t3; see Figure 6 on page 10 2090 4112 pus
taend) = t5; see Figure 6 on page 10 2120 4160 ps
tdeb debounce time pin PRESN 3.2 4.5 6.4 ms
B VoH

|ty |- —| 1f
)90% 90%L

10 %

(Von +VoL) /2

t1 ‘

12. Application information

t2

Fig 13. Definition of output and input transition times

VoL

001aai973

VDD(INTF) ]

MICROCONTROLLER

TDA8034T_TDA8034AT

Fig 14. Application diagram

VDD(INTF)

RSTIN

CMDVCCN

CLKDIV1

PRESN

1/10

TDAS8034T
TDAB8034AT
TDAS8034BT

16

0w N o g b~ W N -
-
N

1/0UC

OFFN

Vbpp

Vbp

Vbpp

100 nF

C3 C4

Vee

RST

CLK

GND

CARD
CONNECTOR

=

Cc6
220 nF
7

I’IOO nF /I1O uF

-

Q
N

[c2]

[c2]

8

/|

L

I470 nF

R4
ow

001aal003
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13. Package outline

S016: plastic small outline package; 16 leads; body width 3.9 mm SOT109-1

U S

Oly]

.
M ARAEAAR

i f
|

[

Ao <

pin 1 index HL ‘ * (A3)$ |
/- i +L F\fe
R TR e

O ]
q 2.‘5 ? mm
scale

DIMENSIONS (inch dimensions are derived from the original mm dimensions)

A
UNIT | | A1 | A2 | A3 | by c pM | EM | e He L Lp Q v w y zM | o
0.25 | 1.45 049 | 025 | 100 | 4.0 6.2 10 | 07 07
mm o178 040 | 125 | 925 | 036 | 019 | 98 | 38 | %7 | 58 | 15| 04 | 06 | 0| 025 01 g3 |
. 0.010 | 0.057 0.019 [0.0100] 0.39 | 0.16 0.244 0.039 | 0.028 0.028| O0°
inches | 0.069 | 604 | 0.049 | %01 | 0014 |0.0075 038 | 0.15 | %05 | 0.228 | ©0*1 | 0016 | 0.020 | 001 | 001 | 00041 5515
Note
1. Plastic or metal protrusions of 0.15 mm (0.006 inch) maximum per side are not included.
REFERENCES
OUTLINE EUROPEAN \SSUE DATE
VERSION IEC JEDEC JEITA PROJECTION
99-12-27
SOT109-1 076E07 MS-012 = @ 03,0219

Fig 15. Package outline SOT109-1 (SO16)
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14. Soldering of SMD packages

14.1

14.2

14.3

TDA8034T_TDA8034AT

This text provides a very brief insight into a complex technology. A more in-depth account
of soldering ICs can be found in Application Note AN10365 “Surface mount reflow
soldering description”.

Introduction to soldering

Soldering is one of the most common methods through which packages are attached to
Printed Circuit Boards (PCBs), to form electrical circuits. The soldered joint provides both
the mechanical and the electrical connection. There is no single soldering method that is
ideal for all IC packages. Wave soldering is often preferred when through-hole and
Surface Mount Devices (SMDs) are mixed on one printed wiring board; however, it is not
suitable for fine pitch SMDs. Reflow soldering is ideal for the small pitches and high
densities that come with increased miniaturization.

Wave and reflow soldering
Wave soldering is a joining technology in which the joints are made by solder coming from
a standing wave of liquid solder. The wave soldering process is suitable for the following:
* Through-hole components
* Leaded or leadless SMDs, which are glued to the surface of the printed circuit board
Not all SMDs can be wave soldered. Packages with solder balls, and some leadless
packages which have solder lands underneath the body, cannot be wave soldered. Also,

leaded SMDs with leads having a pitch smaller than ~0.6 mm cannot be wave soldered,
due to an increased probability of bridging.

The reflow soldering process involves applying solder paste to a board, followed by
component placement and exposure to a temperature profile. Leaded packages,
packages with solder balls, and leadless packages are all reflow solderable.

Key characteristics in both wave and reflow soldering are:

* Board specifications, including the board finish, solder masks and vias
» Package footprints, including solder thieves and orientation

* The moisture sensitivity level of the packages

* Package placement

* Inspection and repair

* Lead-free soldering versus SnPb soldering

Wave soldering

Key characteristics in wave soldering are:

* Process issues, such as application of adhesive and flux, clinching of leads, board
transport, the solder wave parameters, and the time during which components are
exposed to the wave

* Solder bath specifications, including temperature and impurities
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14.4 Reflow soldering
Key characteristics in reflow soldering are:

TDA8034T_TDA8034AT

* Lead-free versus SnPb soldering; note that a lead-free reflow process usually leads to

higher minimum peak temperatures (see Figure 16) than a SnPb process, thus

reducing the process window

» Solder paste printing issues including smearing, release, and adjusting the process
window for a mix of large and small components on one board

* Reflow temperature profile; this profile includes preheat, reflow (in which the board is
heated to the peak temperature) and cooling down. It is imperative that the peak
temperature is high enough for the solder to make reliable solder joints (a solder paste

characteristic). In addition, the peak temperature must be low enough that the

packages and/or boards are not damaged. The peak temperature of the package

depends on package thickness and volume and is classified in accordance with

Table 10 and 11

Table 10.

SnPb eutectic process (from J-STD-020C)

Package thickness (mm) |Package reflow temperature (°C)

Volume (mm3)

<350 >350
<25 235 220
>25 220 220
Table 11. Lead-free process (from J-STD-020C)

Package thickness (mm) |Package reflow temperature (°C)

<1.6
1.6t025
>25

Volume (mm3)

<350 ‘350 to 2000 > 2000
260 260 260
260 250 245
250 245 245

Moisture sensitivity precautions, as indicated on the packing, must be respected at all

times.

Studies have shown that small packages reach higher temperatures during reflow

soldering, see Figure 16.
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For further information on temperature profiles, refer to Application Note AN10365

temperature

maximum peak temperature
= MSL limit, damage level

minimum peak temperature
= minimum soldering temperature

peak
temperature

time

001aac844

MSL: Moisture Sensitivity Level

Fig 16. Temperature profiles for large and small components

“Surface mount reflow soldering description”.

15. Abbreviations

Table 12.

Abbreviations

Acronym
EMV
ESD

ESR
FCDM
HBM
LDO

MM
NMOS
POR

Description

Europay MasterCard VISA

ElectroStatic Discharge

Equivalent Series Resistor

Field Charged Device Model

Human Body Model

Low Drop-Out

Machine Model

Negative-channel Metal-Oxide Semiconductor
Power-On Reset

TDA8034T_TDA8034AT
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16. Revision history

Table 13. Revision history

Document ID Release date Data sheet status Change notice Supersedes
TDA8034T_TDAB8O34AT v.3.1 20121213 Product data sheet - TDA8034T_TDAB8O34AT v.3.0
Modifications: ¢ Section 8.1 “Power supplies”: updated

TDA8034T_TDA80O34AT v.3.0 20110117 Product data sheet - TDA8034T_TDAB8O34AT v.2.0
Modifications: ¢ Table 2 “Ordering information”: type numbers updated into

TDA8034T/C1 and TDA8034AT/C1
¢ Table 3 “Pin description”: Table note [2l corrected
TDA8034T _TDA8O034AT v.2.0 20101112 Product data sheet - TDA8034T_TDAS8034AT 1

Modifications: ¢ Table 3 “Pin description”:
Table note 8 Vpp changed into Vpp(nr)
Table note 6] added
IOUC, AUX1UC, AUX2UC referenced to new note €]
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