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PIN FUNCTION AND DESCRIPTION

Pin
(QFN24) DescriptionTypeName

Pin
(QFN16)

6 − CAUX2
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HOST INTERFACE SECTION CLKIN, RSTIN, I/Ouc, AUX1uc, AUX2uc, CLKDIV1, CLKDIV2, CMDVCC, VSEL0, VSEL1 (VDD =
3.3 V; VDDP = 5 V; Tamb = 25C; FCLKIN = 10 MHz)

Symbol Parameter Min Typ Max Unit

FCLKIN Clock frequency on pin CLKIN (Note 7) − − 27 MHz

VIL Input Voltage level Low: CLKIN, RSTIN, CLKDIV1, CLKDIV2, CMDVCC, VSEL0,
VSEL1

−0.3 − 0.3 x VDD V

VIH Input Voltage level High: CLKIN, RSTIN, CLKDIV1, CLKDIV2, CMDVCC, VSEL0,
VSEL1

0.7 x VDD − VDD + 0.3 V

|IIL| CLKDIV1, CLKDIV2, CMDVCC, RSTIN, CLKIN, VSEL0, VSEL1 Low Level Input
Leakage Current, VIL = 0 V

− − 1 �A

|IIH| CLKDIV1, CLKDIV2, CMDVCC, RSTIN, CLKIN, VSEL0, VSEL1 Low Level Input
Leakage Current, VIH = VDD

− − 1 �A

VIL Input Voltage level Low: I/Ouc, AUX1uc, AUX2uc −0.3 0.5 V

VIH Input Voltage level High: I/Ouc, AUX1uc, AUX2uc 0.7 x VDD VDD + 0.3 V

|IIL | I/Ouc, AUX1uc, AUX2uc Low level input leakage current, VIL = 0 V − − 600 �A

|IIH| I/Ouc, AUX1uc, AUX2uc High level input leakage current, VIH = VDD − − 10 �A

VOH

VOL

tRi/Fi

tRo/Fo

I/Ouc, AUX1uc, AUX2uc data channels, @ Cs � 30 pF
High Level Output Voltage (CRD_I/O = CAUX1 = CAUX2 = CVCC)

 IOH = −40 �A for VDD > 2 V (IOH = −20 �A for VDD � 2 V)

Low Level Output Voltage (CRD_I/O = CAUX1 = CAUX2 = 0 V)
 IOL= + 1 mA

Input Rising/Falling times (Note 7)

Output Rising/Falling times (Note 7)

0.75 x VDD

0

−

−

−

−

−

−

VDD + 0.1

0.3

1.2

0.1

V

V

�s

�s

Rpu I/0uc, AUX1uc, AUX2uc Pull Up Resistor 8 11 16 k�

VOH Output High Voltage
INT @ IOH = −15 �A (source) 0.75 x VDD − −

V

VOL Output Low Voltage
INT @ IOL = 2 mA (sink) 0 − 0.30

V

RINT INT Pull Up Resistor (open−drain output configuration option) (Note 8) 40 50 60 k�

7. Guaranteed by design and characterization.
8. Option available under request (metal change). The current option is an inverter−like output.
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can be interesting to adjust this threshold at a higher value
and by the way increase the VDD supply dropout detection
level which enables a deactivation sequence if the VDD
voltage is too low.

For example, there are microcontrollers for which the
minimum supply voltage insuring a correct operating is
higher than 2.6 V; increasing UVLOVDD (VDD falling) is
consequently necessary. Considering for instance a resistor
bridge with R1 = 56 k�, R2 = 42 k� and VPORï = 1.27 V
typical the VDD dropout detection level can be increased up
to:

UVLO �
56k � 42k

42k
VPOR− � 2.96 V (eq. 2)

CLOCK DIVIDER:
The input clock can be divided by 1/1, 1/2, 1/4, or 1/8,

depending upon the specific application, prior to be applied
to the smart card driver. These division ratios are
programmed using pins CLKDIV1 and CLKDIV2 (see
Table 2). The input clock is provided externally to pin
CLKIN.

Table 2. CLOCK FREQUENCY PROGRAMMING

CLKDIV1 CLKDIV2 FCCLK

0 0 CLKIN / 8

0 1 CKLKIN / 4

1 0 CLKIN

1 1 CLKIN / 2

The clock input stage (CLKIN) can handle a 27 MHz
maximum frequency signal. Of course, the ratio must be
defined by the user to cope with Smart Card considered in
a given application

In order to avoid any duty cycle out of the 45% / 55%
range specification, the divider is synchronized by the last
flip flop, thus yielding a constant 50% duty cycle, whatever
be the divider ratio 1/2, 1/4 or 1/8. On the other hand, the
output signal Duty Cycle cannot be guaranteed 50% if the
division ratio is 1 and if the input Duty Cycle signal is not
within the 46% ï 56% range at the CLKIN input.

When the signal applied to CLKIN is coming from the
external controller, the clock will be applied to the card
under the control of the microcontroller or similar device
after the activation sequence has been completed.

DATA I/O, AUX1 and AUX2 LEVEL SHIFTERS
The three bidirectional level shifters I/O, AUX1 and

AUX2 adapt the voltage difference that might exist between
the microïcontroller and the smart card. These three
channels are identical. The first side of the bidirectional
level 

http://www.������Ƶ.com/


http://www.������Ƶ.com/


NCN8025 / NCN8025A

www.onsemi.com
12

POWER−DOWN
When the communication session is completed the

NCN8025 / NCN8025A runs a deactivation sequence by
setting High CMDVCC. The below power down sequence
is executed:

ï CRST is forced to Low
ï CCLK is set Low 12 �s after CRST.
ï CI/O, CAUX1 and CAUX2 are pulled Low
ï Finally CVCC supply can be shutïoff.

CRST

CVCC

CIO

CCLK

Figure 7. Deactivation Sequence

CMDVCC

Tdeact

FAULT DETECTION
In order to protect both the interface and the external smart

card, the NCN8025 / NCN8025A provides security features
to prevent failures or damages as depicted here after.
ï Card extraction detection
ï VDD under voltage detection
ï Shortïcircuit or overload on CVCC

ï DC/DC operation: the internal circuit continuously
senses the CVCC voltage (in the case of either over or
under voltage situation).

ï DC/DC operation: underïvoltage detection on VDDP
ï Overheating
ï Card pin current limitation: in the case of a short circuit

to ground. No feedback is provided to the external
MPU.

PRES

CVCC

/INT

debounce debounce

Powerdown resulting
of card extraction

Powerdown caused
by short−circuit

Figure 8. Fault Detection and Interrupt Management

CMDVCC

Interrupt Pin Management:
A card session is opened by toggling CMDVCC High to

Low.
Before a card session, CMDVCC is supposed to be in a

High position. INT is Low if no card is present in the card
connector (Normally open or normally closed type). INT is
High if a card is present. If a card is inserted (INT = Highv N1oc Tm -20T  is
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As illustrated by Figure 8 the device has a debounce timer
of 8 ms typical duration. When a card is inserted, output INT
goes High only at the end of the debounce time. When the
card is removed a deactivation sequence is automatically
and immediately performed and INT goes Low.

ESD PROTECTION
The NCN8025 / NCN8025A includes devices to protect

the pins against the ESD spike voltages. To cope with the
different ESD voltages developed across these pins, the built

in structures have been designed to handle either 2 kV, when
related to the micro controller side, or 8 kV when connected
with the external contacts (HBM model). Practically, the
CRST, CCLK, CI/O, CAUX1, CAUX2, PRES and PRES
pins can sustain 8 kV. The CVCC pin has the same ESD
protection and can source up to 70 mA continuously, the
absolute maximum current being internally limited with a
max at 150 mA. The CVCC current limit depends on VDDP
and CVCC.

APPLICATION SCHEMATIC
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