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1 Introduction

This application note highlights particular testing considerations required to achieve compliance for payment
systems smart card interfaces in accordance with the EMV2000 version 4.0 specification when using the
TERIDIAN 73S8024RN integrated circuit. This note details in particular the EMV2000 test suite for the electrical
section.

Reference document is the “EMVCo Type Approval Terminal Level 1 Test Cases” which can be downloaded from
the EMVCo website at “www.emvco.com”.

2 Design Guide

2.1 Typical Electrical Schematic and Bill of Materials

The electrical schematic recommended for a typical EMV2000 compliant smart card interface implementation is
given in Figure 3-1 and its corresponding Bill of Materials is in Table 3-1.
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Figure 2-1: Typical Schematic using the 73S8024RN for EMV Applications
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PGB Foot pri nt
ltem Quantity | Reference Part (see attached zip| Digikey part number Part number Manufactuer
file)

1 1 Cc1 10uF 805 445-1363-1-ND C2012X5R0J106M TDK
2 1 Cl1 3.3uF 805 PCC1925CT-ND ECJ-2YB0J335K Panasonic
3 2 C2,C8 0.1uF 603 445-1317-1-ND C1608X7R1C104K TDK
4 1 J5 Smart Card Connector | ITT_CCM02-2504 ccm02-2504-ND ccm02-2504 ITTCannon
5 1 R4 20k 603 P20KGCT-ND ERJ-3GEYJ203V Panasonic
6 1 Ul 73S8024RN 28S0OP X 73S8024RN TDK

Table 2-1: BOM for EMV-compliant configuration
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2.2 Power Supply:

2.2.1 Analog Power Supply Vec:

The 73S8024RN incorporates a Low-Drop-Out voltage regulator to generate the card power supply Vcc. The VPC
pin is the power supply input of this regulator, and the correct Vpc voltage must be asserted on this pin in order to
ensure proper generation of V¢ to the card.

Depending on the card voltage required, the Vpc power supply input can eventually be different, as follows:

Power supply Vpc, to support both 3V and 5V smart cards:
Vpc must be 5V nominal, and the following condition must be respected: 4.75V <Vpc £ 5.5V

Decoupling and PCB Layout:

The 73S8024RN reference schematic has 2 decoupling capacitors on Vpc. The larger capacitor is 10 puF
and the small capacitor is 0.1uF (respectively C1 and C2). The smaller capacitor should be placed very
close to the 73S8024RN. Vpc should be routed on a plane for best results. If no plane is possible, the
larger capacitor should be as close as possible to the 73S8024RN. Keep the VCC trace as short as
possible. Make the trace a minimum of 0.5mm thick. Also, keep VCC away from other traces especially
RST and CLK. The ground connections and the decoupling capacitor grounds should be routed directly to
the ground plane.

2.2.2 Digital Power Supply:

The 73S8024RN has a separate power supply input Vpp, that powers the internal digital circuitry. Vpp is also the
reference voltage to interface with the host microcontroller. Vpp should be decoupled with a small capacitor of
0.1uF to ground. Operating Vpp voltage for implementing the 73S8024RN in EMV applications is 2.7V < Vpp <
5.5V

2.3 Card Interface Guidelines

In order to achieve EMV certification, the following smart card interface guidelines should be followed:

1. Route auxiliary signals away from card interface signals.

2. Keep CLK signal as short as possible and with a minimal number of bends in the trace. Keep routing of

the CLK trace to one layer (avoid vias between other layers). Keep the CLK trace away from other traces

especially RST and VCC. Filtering of the CLK trace is allowed for noise purposes. Up to 30pF to ground

is allowed at the CLK pin of the smart card connector. Also, a resistor can be inserted in series on the

CLK signal to provide additional filtering (no more than 100Q).

Keep RST trace away from VCC and CLK traces. Up to 30pF to ground is allowed for filtering

4. Keep 3.3uF Vcc capacitor close to VCC pin of the smart card connector and take the other end of the
capacitor directly to ground

w
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3 EMV Test Conditions

The EMV test suite is configured for 5V smart cards only.
3.1 Loads for electrical tests

The EMV electrical tests require loads on the smart card interface pins. These are specified as follows.

CLK Load I/0O Load RST Load
To GND 100KQY/30pF  250KC2/30pF  100KCY/30pF
To Vcc 100KQ) 100KQ) 100KQ)

Vce Load (Icc) = 20mA = 5mA

Note: Resistive loads are considered worst case and are calculated for nominal VCC.

3.2 Operating Temperature:

The operating temperature range for implementing the 73S8024RN in EMV applications is between 0°C and
50°C. Reference EMV2000 Bookl section 1.2.1. Note: This temperature range corresponds to the ambient
temperature of the unit under test. Internal temperatures of the unit under test may be higher. The 8024RN
maximum operating temperature is 85 degrees C.

4 Electrical Tests.

The following section describes each electrical test called out in “EMVCo Type Approval Terminal Level 1Test
Cases.” All tests are run over temperature unless otherwise noted.
The 8024RN supply voltages are nominal (3.3V for Vpp and 5.0V for Vpc) unless otherwise noted.

There are several scope captures of the signals under test. The captures are for reference only and were taken
at ambient temperature using the loads indicated in section 3.1. When a voltage test is called, the scope is
configured to average the repetitive signal to get the value. When a perturbation test is indicated, the scope is
configured in an envelope capture configuration to indicate the full range of the signal. Each test allows for a
small amount of error for the test equipment. This is typically 25mV for most voltage measurements unless
otherwise noted. This error margin comes into play with the scope probe used to take the measurements used in
this document. The following table shows the error when referenced to an accurate DVM.

Source DVM Scope Probe Offset
0 -0.000004 -0.0122 -0.0122
3 2.9911 2.9857 -0.0054
5 4.9986 4.9952 -0.0034
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4.1 Short circuit resilience - Test No. 1CB.001.0x

The objective of this test is to ensure that the 8024RN is not damaged by inter card slot contact short circuits or
by short circuits between any 8024RN contacts and GND. The 8024RN was designed with this protection built in.
This capability has been proven through testing.

4.2 Vpplsolation - Test No. 1CB.002.00

The objective of this test is to ensure that the contact (C6) is isolated for new model terminals. VPP is not
implemented on the 8024RN. This test is not applicable.

4.3 Vpp Voltage - Test No. 1CB.003.0x

The objective of this test is to ensure that the voltage does not exceed the specified limit throughout a card
session. VPP is not implemented on the 8024RN. This test is not applicable.

4.4 /O Current - Test No. 1CB.004.0x

The objective of this test is to ensure that the 8024RN limits the current flowing into or out of the 1/0O contact to
specified limits. This test will place a 33Q load from 1/O to ground and Vcc (separately) while processing a
command sequence (after successful reception of the ATR response). The current drawn through this resistor
can’'t exceed 15mA before the card is de-activated (as a result of this increased load). This test is repeated for a
steady state load on the card supply (Vcc) of 2mA and 54mA. The 8024RN data sheet specifies the maximum
current for the 1/0 line at 15 mA with a load of 33Q) to both ground and Vcc.
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4.5 1/0 Transmission voltage - Test No. 1CB.005.0x

The objective of this test is to ensure that the signal high and low voltages are within specified limits. Like the
I/O current test, this test is run with a steady state load on the card supply (Vcc) of 2mA and 54mA while
processing a command sequence. The I/O voltage is monitored and can’t exceed (0.8 x Vcc) < Vg, < Vec and OV
<Vo < 0.4V. The 8024RN data sheet specifies the limits as (0.75 x Vcc) < Vg, < Vee + 0.1V and V,, < 0.3V.
Note: The datasheet spec is outside the EMV spec in regards to the min Vg, however with the tighter
constraints with regard to EMV (tighter temp range, 5V only card setting, etc.), the EMV specification has been
met and proven through testing. This specification discrepancy applies to some other tests and has been shown
to pass those EMV specs.
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4.6 1/O Transmission rise and fall time - Test No. 1CB.006.0x

The objective of this test is to ensure that the signal rise and fall times are within specified limits. This test is run
with a steady state load on the card supply (Vcc) of 2mA and 54mA and while processing a command sequence.
The rise and fall times are measured between 10% and 90% of each edge. The limits are tg/ t- <0.8us. The

8024RN data sheet specifies the limits as tr/ t- <0.1ps.
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4.7 1/0 transmission signal perturbations - Test No. 1CB.007.0x

The objective of this test is to ensure that the signal perturbations are within specified limits. This test is run
with a steady state load on the card supply (Vcc) of 2mA and 54mA and while processing a command sequence.
The 1/O voltage is monitored and can’'t exceed (0.8 x Vcc) < Vgoying < (Ve + 0.25V) and -0.25V <V < 0.4V.
The 8024RN data sheet specifies the limits as (0.75 x Vcc) < Vo, < Vee + 0.1V and (not specified) <V, < 0.3V.
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4.8 1/O reception voltage - Test No. 1CB.008.0x

The objective of this test is to ensure that the 8024RN correctly interprets the I/O signals from the card interface.
This test is run with a steady state load on the card supply (Vcc) of 2mA and 54mA and while processing a
command sequence. The card interface will simulate a command sequence with the following conditions:

The following diagrams show the I/O input (top) and I/OUC output (bottom) of the lower half of the capture.
There are no missed I/O pulses on the I/OUC output. The upper half is a zoom on the I/O input that reflects the
input conditions specified.
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eV, =(0.6 xVcc)and V, = 0.5V (tr/ tr <0.1ps)
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This test passes when the command sequence is properly executed with these logic levels. The 8024RN data
sheet specifies the limits as 1.8V < V ;< Vcc and -0.3V <V, < 0.8V
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4.9 1/O reception rise and fall times - Test No. 1CB.009.0x

The objective of this test is to ensure that the 8024RN correctly interprets (as logic high or low as appropriate)
signals from the card interface having rise and fall times as defined below. This test is run with a steady state
load on the card supply (Vcc) of 2mA and 54mA and while processing a command sequence.

o tp & t- <0.1ps (¥0.01ps), V,, = (0.9 x Vcc) and V, = 0.1V
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This test passes when the command sequence is properly executed with these logic levels. The 8024RN data
sheet specifies the limits as t; & t- < 1ps.
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4.10 CLK voltage - Test No. 1CB.010.0x

The objective of this test is to ensure that the signal high and low voltages generated by the 8024RN are
within specified limits. This test is run with a steady state load on the card supply (Vcc) of 2mA and 54mA and
while processing a command sequence. The CLK voltage is monitored and can’t exceed (Vcc - 0.5V) < Vg, <Vce
and OV <V, <0.4V. The 8024RN data sheet specifies the limits as 0.9 Vcc <V, < Vecand Ov <V, <0.3V.
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The objective of this test is to ensure that the signal rise and fall times are within specified limits. This test is run
with a steady state load on the card supply (Vcc) of 2mA and 54mA and while processing a command sequence.
The rise and fall times are measured between 10% and 90% of each edge. The limits are tr/ t- <8% of the clock

period. The 8024RN data sheet specifies the limits as tr/ t < 8 ns. If for example, the clock is running at 5SMHz

(EMV max.), then 8% of the clock period is 16ns.
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4.12 CLK signal perturbations - Test No. 1CB.012.0x

The objective of this test is to ensure that the signal perturbations are within specified limits. This test is run with
a steady state load on the card supply (Vcc) of 2mA and 54mA and while processing a command sequence. The
CLK voltage is monitored and can’'t exceed (Vcc — 0.5V) < Ve < (VeC + 0.25V) and -0.25V <V« < 0.4V.
The 8024RN data sheet specifies the limits as (0.9 x Vcc) < Vg, <Vec 9and OV <V, <0.3V.
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. . . . 1 102.4my i . . + 102.4my
Clipping Clipping
positive KRR -] positive
C3 Low C3 Low
—28.0mv R —144my
T e M 50.0ns Ch3 v 240mMV 14 Sep 2004 e — - M 50.0ns Ch3 L 240MV 14 Sep 2004
20.0mve 15iaa17 20.0mvVe 1534034
Von
Tek Run: 1.0005/5r Envelope . Tek 1.0005/{5 723 Acgs 5
T T
[t ] frd ]
A0V A0V
:@: 4.958 V @: 4.892V
C3 Max C3 Max
5.0156 ¥ X X . I . . 4.9488 V
€3 Min : : : + : : €3 Min
4.8660 v 4.8312v
Clipping - : : T : : Clipping
negative negative
C3 Freq : T C3 Freq
- = Hz = Hz
No period No period
found found
=
. M50.0ns Ch3 F  4.73V 16 Sep 2004 . T M50.0ns Ch3 7 4.60V 16 Sep 2004
20.0mve 1712425 20.0mvVe 173920
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4.13 CLK Frequency and duty cycles - Test No. 1CB.013.0x

The objective of this test is to ensure that the clock frequency, stability, and duty cycle are within specified
limits. This test is run with a steady state load on the card supply (Vcc) of 2mA and 54mA and while processing a
command sequence. This test measures frequency and duty cycle 10 times at 50ms intervals from CLK start.
The CLK frequency should be in the range of 1MHz < average frequency < 5MHz with a frequency variation <1%
of the average frequency. The duty cycle should be between 45% and 55% of the signal period. The 8024RN
data sheet specifies the limits as up to 20 MHz with a duty cycle between 45% and 55%.

2mA 54mA
First clock
Tek ST Single S(req 1.00GS/s . Tek HI¥E Single qu 1.00GS/s B
i T.
[ ; 1 = 1
4 3 breq SRR R EEEEEEEEERPEERTEEEREE™ (P
1.4990MHz 1.5000MHz
€3 +Duty €3 +Duty
+
e M 100ns Ch3 7 1.40V 14 Sep 2004 S TTTTTTTTTTTTTTTTWM To0ns Ch3 7 1.0V 14 Sep 2004
E{E 1.00 v 16:43:37 EE 1.00 vQ 16:38:02
Dela}/ed 50ms from first clock
Tek Single qu 1.00GS5/5 . Tek IR Single S(;.q 1.00G5/s 5
T T
= 1 feol ]
€3 Freq C3 Freq
1 1.3000MHz | : : s : : 1.5000MHz
€3 +Duty . : : €3 +Duty
50.0 % U . S
Ej"“‘“ﬁ VR | O D
M T00Rs CA3 7 1.0V 14 Sep 2004 M T00AS CA3 7 1.40V 14 Sep 2004
WE 1.00 v D 100ns Runs After 16:41-51 EE 1.00 vQ D 100ns Runs After 16:40:52
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Delayed 500ms from first clock

Tek Single S(req 1.00GS/s
i
[T

1
1

Tek Single qu 1.00GS/s
T.
T

it

1 C3req e
1.5000MHz 1.5000MHz
C3 +Duty C3 +Duty

. i W TOUHE T30V 14 sep 2004 . . e G TR T A0 14 Sep 2004

MiE 1.00VQ D 100ns Runs After 16:38:58 M 1.00vQ D 100ns Runs After 16:39:54
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4.14 RST voltage - Test No. 1CB.014.0x

The objective of this test is to ensure that the steady state signal low and high voltages generated by the
8024RN are within specified limits. This test is run with a steady state load on the card supply (Vcc) of 2mA and
54mA and while processing a command sequence. This test monitors VOL before RST low to high transition
and Vg, afterwards. The RST voltage is monitored and can’t exceed (Vcc - 0.5V) < Vg, <Vcc and 0V £ Vg, <
0.4V. The 8024RN data sheet specifies the limits as 0.9 Vcc < Vo, < Vec and Ov <V < 0.3V.

2mA 54mA
VoL
Tek Run: 1.00MS/;5 Average . Tek Run: 1.00MS/§ Average 5 0
T T
| S 4 . L 4 "
A A:27.0mV
- : : ¥ : : @: —28.0mv
C3 High C3 High
51.2mVy X . . I . . 51.2mv
clipping X X X i X . Clipping
positive positive
€3 Low : : : + : : C3 Low
-13.6mv -13.2mv
e e B ) P - B e T e e e €3 Max
51.2mvy 51.2mv
Clipping X X X i X X Clipping
positive e ot positive
r - . . : C3 Min . ( . . H . . C3 Min
. . . 1 —21.6mVv i . . T . . —-21.0mv

s M T00Hs THI X T F4.4mMV 15 sep 2004 o M OT00Hs ChI L 74.9MV 15 sep 2004
10.0mve 14:34:47 10.0mvs$ 14:45:23

Von
Tek Run: 1.00MS/;5 Average . Tek Run: 1.00MS/§ Average 5 0
T T
[t ] frd ]
A 27.0mV
- : : + : : @: 4.882V
C3 High C3 High
4.9774 v X : . I : : 4.9076 v
€3 Low : : : < : : C3 Low
4.9298 v e s -1
Clipping X : : T : : Clipping
negative negative
€3 Max ¢ : { ¢ C3 Max
4.9856 V 4.9156 V
€3 Min [ : : I : : C3 Min
4.9298 v 4.8588 V
Clipping s . . - . . Clipping
hegative X . . T . . negative
WM T00ps ChiF  4.36V 15Sep 2004 W T00Hs CR3 7 479V 15 5ep 2004
10.0mv$ 14.36'?43 10.0mvV< 14.44'.304
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The objective of this test is to ensure that the signal rise and fall times are within specified limits. This test is run
with a steady state load on the card supply (Vcc) of 2mA and 54mA. The rise and fall times are measured
between 10% and 90% of each edge. This test is repeated 10 times for all conditions. The limits are tz/ t- < 0.8

ps. The 8024RN data sheet specifies the limits as tr/ t < 100 ns.

2mA 54mA
t,
Tek Run: 2.0005/5r Average . OTek Run: 2.0065/5F Average 5 0
[ ] E :
A2.72V : :
@: 5.62V
C3 Rise
13.89ns
C3 Fall
©g
No valid
edge
_______________ e b B
“ .
: M10.0m CA3F  2.36V 15 Sep 2004 : M10.0ms CA3 7 235V 15 Sep 2004
e 1.00VQ 15:11:52 Wik 1.00ve 15:12:48
ts
Tek Run: 2.00(]5/5r Average . OTek Run: 2.()()G5i/sF Average B 0
1§ ] E i
) a2V S ) A2.72V
@: 3.62V w: 5.62V
C3 Rise C3 Rise
EXy B
No valid No valid
edge edge
C3 Fall C3 Fall
10.81ns 10.73ns
: M10.0m CA3 N 2.36V 15 Sep 2004 : M10.0ms CA3 %L 236V 15 Sep 2004
e 1.00VQ 15:11:06 Wik 1.00ve 15:14:15
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4.16 RST signal perturbations - Test No. 1CB.016.0x

The objective of this test is to ensure that the signal perturbations are within specified limits. This test is run with
a steady state load on the card supply (Vcc) of 2mA and 54mA. A low to high transition is initiated on RST. Its
voltage is monitored for 5us (+5%) from the 90% point of the rising edge. It can't exceed (Vcc —0.5V) < Vgoging <
(Vce + 0.25V). A high to low transition is initiated on RST. Its voltage is monitored for 5us (+5%) from the 10%
point of the falling edge. It can’'t exceed -0.25V <V« < 0.4V. This will initiate an ATR. After the ATR
completes, a command sequence needs to be initiated. RST is monitored for Vg, during reception of the first
two bytes of the ATR and must not exceed (Vcc — 0.5V) < Vg < (Vec + 0.25V). RST is monitored for Vgyinet
during transmission of the first two bytes of the command header and must not exceed (Vcc — 0.5V) < Vg <
(Vce + 0.25V). This test is repeated 10 times for all conditions. The 8024RN data sheet specifies the limits as
(0.9 x Vee) < Vg, < Vecand OV <V <0.3V.

2mA 54mA
VoL
Tek Run: 500ka’5r Envelope . Tek Run: 500k5/5F Envelope 5
T T

[t ] frd ]
da: s4.amv | | | | €a:s1.2my
:@: 52.4mv - : : ¥ : : @: 49.2mv
C3 High C3 High
102.4mV X . . ue . . 102.4mVy
Clipping - . Clipping
positive positive
C3 Low C3 Low
—56.8mv -56.0mV
€3 Max o] €3 Max
102.4mv 102.4mvy
Clipping Clipping
positive positive
C3 Min C3 Min
—67.2mVv —-65.6mv

e M T00ps Ch3 % 74.4mV 15 Sep 2004 S M T00jus Chi v 74.4mV 15 Sep 2004
20.0mvQ 150058 20.0mve P

15:06:07
VoH
Tek Run: 500kS/s Envelope Tek Run: 500kS/s Envelope
[-F 1 T i
; “Ta: 56.0mv A A e e s R
@: 4.912V + @: 4.845 V
1 3 high R SRR LR EREEEREEE: P
5.0292v X : i . 4.9592 V¥
C3 Low C3 Low
4.8772V 4.8068 V
Clipping Clipping
negative ) negative
3 EE bt C3 Max  ERde C3 Max
. 1 5.0396V i 4.9676 V
C3 Min C3 Min
4.8772V 4.8068 vV
Clipping Clipping
negative negative
W T000s ChI 7 4.7V 15Sep 2004 M 100Hs ChI 7 467V 15 Sep 2004
20.0mva 15-0;?05 20.0mve 15.07'.310
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4.17 VCC Contact voltage - Test No. 1CB.017.0x

The objective of this test is to ensure that the supply voltage generated by the IUT remains within specified
limits over a range of applied load conditions. This test is run with a steady state load on the card supply (Vcc) of
1mA, 25mA and 54mA and while processing a command sequence. Vcc is tested with the VPC voltage at 4.75,
5.0 and 5.5 volts. Monitor Vcc throughout the processing of the command sequence and verify that it doesn’t
exceed 0V <Vcc £0.4V when off and 4.6V <Vcc <5.4V when on. The 8024RN data sheet specifies the limits as
0V <Vcc <£0.4V when inactive and 4.6V <Vcc <5.25V when active.

Vcce -Off 1mA 25mA 54mA
Vpc min (mV) max (mV) min (mV) max (mV) min (mV) max (mV)
4.75 -27.2 -2 -28 -3.2 -27.2 -2.8
5 -28 -2 -28 -3.2 -28 -2.8
55 -28 -3.2 -28 -3.2 -28 -2.8
Vcce -On 1ImA 25mA 54mA
Vpc min (V) max(V) min(V) max(V) min(V) max (V)

4.75 4.704 4,781 4.682 4,751 4.655 4.700
5 4.954 5.006 4.865 4.956 4.755 4,922
55 4.981 5.048 4.865 5.001 4.816 4.986

© 2005 TERIDIAN Semiconductor Corporation Rev 1.2



TERIDIAN
.. SEMICONDUCTOR CORP 7388024RN

A Maxim Integrated Products Brand Low Cost Smart Card Interface IC

AN_8024RN_003 Application Note

4.18 Transients neutralization on VCC - Test No. 1CB.018.0x

The objective of this test is to ensure that the supply voltage generated by the IUT remains within specified
limits under dynamic load conditions. This test is run with a load on the card supply (Vcc) of ImA, 25mA and
54mA and while processing a command sequence. A transient load is modulated with a square wave current
drain pulses of 20 mA at a frequency of 5 MHz with a duty cycle of 50 %. It is also modulated at peak of 95
mA of fixed 400ns duration, activated at a frequency, which vary with an asynchronous sequence at 2 kHz.
Monitor Vcc throughout the processing of the command sequence and verify that it doesn’'t exceed 0V <Vcc <
0.4V when off and 4.6V <Vcc £5.4V when on. The 8024RN data sheet specifies the limits as OV <Vcc <0.4V
when inactive and 4.6V <Vcc <5.25V when active.

Only the ON states are shown. The upper signal is VCC and the lower signal is the modulating signal for the
load current. This modulation is run at 5SMHz.

ImA/20mA @ 4.75V 54mA/20mA @ 4.75V
Tek GIENE 500MS/s 916 Acqs . Tek EETE S00MS/s 1467 Acds ,

C3 Max C3 Max
4.7526 V 5.0142 V
|
H‘ | | : i C3 Min C3 Min
A RN | | c 4.7076 V 4.9646 V
3+ ERR S } & oot €1 Freq C1 Freq
i 4.9923MHz 4.9914MHz
1 Low signal Low signal
amplitude amplitude
]_...
1
; : ; : : k i : : : :
Chi 100mv ] M 100ns Ch1 7 684mMV 15 Sep 2004 Chi 100mV ] M 100ns Ch1J  684mMV 16 Sep 2004
10.0mv$ 10:28-31 10.0mv< 10:41:22
1mA/20mA @ 5.5V 54mA/20mA @ 5.5V
Tek S00MS/s 3326 Acqs . Tek S00MS/s 1232 Acqs .
T T
[t ] = 1
C3 Max €3 Max
4.7168 V 4.9912V
C3 Min C3 Min
46710V 4.9420 V
C1 Freq | C1Freq
4.9905MHz 4.9867MHz
1 Low signal Low signal
amplitude amplitude
Chi 200mv TTTT W 100ns Chi 7 STZmV 16 Sep 2004 Chi 200mv T "W 100ns ChiJF S1ZmV 16 sep 2004
M 10.0mvQ 10:50:30 10.0mvVQ 10:48:51
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The upper signal is VCC and the lower signal is the modulating signal for the load current. This modulation is
run at 2KHz with a pulse width of 400ns. Note the pulse width on the captures is shown higher than 400ns. This
is because of the envelope mode of the scope causes it to appear wider than it actually is.

1ImA/95mA @ 5.5V/5MHz 54mA/95mA @ 5.5V/5MHz
Tek Run: 25.0MS/? Envelope . OTek 25.0MS:;5 1359 Acqs 5
T T
[t ] frd ]
A12.25V ’ ;
@: 2.89 V
! C3 Max C3 Max
I 4.7470 V 5.0198 V
!
| <3 Min C3 Min
| 4.6896V 4.9576 V
|
|
| C1Freq |l C1 Freq
200.755kHz 200.665kHz
1 Low signal Low signal
amplitude amplitude
C1 +Width C1 +Width
480ns 484ns
Low signal Low signal
amplitude amplitude
M S00mvY M 2.00us Chi F  720mV 16 Sep 2004 Chi s6omv M 2.00us ChiJ 720mV 16 Sep 2004
Ch3 10.0mve 11:05:06 Wik 10.0mvea 11:06°51
ImA/95mA @ 5.5V 54mA/95mA @ 5.5V
Tek BEIE 25.0MS/s 1058 Acqs . Tek EE 25.0M5/s 730 Acqs .
T T
[t ] frd ]
C3 Max C3 Max
4.6918 v 4.9762 vV
C3 Min C3 Min
4.6470V 4.9258 V
C1 Freq C1 Freq
201.065kHz 200.840kHz
1 Low signal Low signal
amplitude amplitude
C1 +width C1 +width
470ns 470ns
Low signal Low signal
amplitude amplitude
Chi—200mVY W 20005 CRTF 1.08V 1gsep 2004 CRi 200V M2.000s CRT 7 1.08V 15 Sep 2004
e 10.0mve 11:10:20 Wik 10.0mve

11:09:07
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5 Card Session Tests

5.1 Contact Activation Sequence - Test No. 1CC.001.0x

The objective of this test is to ensure that the 8024RN signals are activated according to the defined sequence
when a card is inserted into the card interface. This test is run with a steady state load on the card supply (Vcc)
of 2mA and 54mA. The test will initiate a cold reset for the activation sequence.

e Vgst, Vek and Vo are monitored for >1ms prior to Ve > 0.4V. These voltages shall not exceed 0V <
Vrst< 0.4V, OV <V £ 0.4V, and OV < Vo <0.4V. Measurement T1

o  Vgst, Veik and Vo are monitored from VCC > 0.4V until Vcc > 4.6V. These voltages shall not exceed 0V
<Vgst< 0.4V, OV <V k £ 0.4V and OV < Vo < Ve Measurement T2

o Ve, Vrst @and Vo are monitored from Vcc > 4.6V until Ve > 0.4V (for the first CLK transition). These
voltages shall not exceed 4.6V <V¢c < 5.4V, OV < Vrst < 0.4V and OV < Vo <V¢c. Measurement T3

o Vcc, Vrst @nd Vo are monitored for a time period equivalent to 200 CLK cycles from V¢ ¢ > 4.6V
(for the first CLK transition). These voltages shall not exceed 4.6V <Vcc < 5.4V, OV < Vgst < 0.4V, OV <
Vio £ Vce, 4.6V < Vi £ 0.4V. Measurement T4

e Ve and Vo are monitored after 200 CLK cycles from V¢« > 4.6V (for the first CLK transition) until Vgst
>0.4V. These voltages shall not exceed 4.6V <Vcc <5.4V and (0.8 X V¢c) <Vio < Ve, 4.6V < Ve <
0.4V. Measurement T5

The test is repeated 10 times for all combinations of temperature and load current.

Black — 110
Green — CLK
Blue — RST
Red - Vcc
2mA 54mA
T1
Tek Run: 500kS/s[ Average 1 OTek Run: 500kS/5[ Average 1 0
C1 Max C1 Max
somv i : : i : : somv
€3 Max [ : : I : : C3 Max
5.02V 5.02V
- — - [ S I S SO — A
Chi 100V M 20005 CH3 F  400MV 20Sep 2004 CAT 1.00V W 20005 Ch3 7 400MV 20 Sep 2004
Ch3  1.00 v 16:20:24 Ch3  1.00 vQ 16:19-41
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T2

Tek Run: 10.0MS/E5 Average 1 OTek Run: 10.0MS/€ Average 1 0
C1 Max C1 Max
somv ' : : T : : somv
€3 Max €3 Max
5.02V .74V

i €
ER o e
Thi—T.00V M10.0ps Ch3 F 400MV 20Sep 2004 CAT 1.00V M10.00s CA3 7 400MV 20 Sep 2004
Ch3  1.00 v 16:15:28 Ch3  1.00 vQ 16:16:50
T3,4
Tek Run: 250k5/s[ Average 1 OTek Run: 250k5/s[ Average ]
R R R R
4.82V 4.76 V
C3 Max ‘ C3 Max
5.02V | 4.96 V
] : % 1 GG
3 : - y : : ] 3 - - T ? :
thi 1.00V M 400us Chi 7 400mV 20 Sep 2004 Chi 1.00V M 400us ChI 7 400mV 20 Sep 2004
Ch3 1.00vQ 16:14-22 Ch3 1.00vQ 16:12-12
Tek Run: 100kS/s[ Average 1 OTek Run: 100kS/5[ Average 1 0
C1 Max C1 Max
4.82V ' : : i : : 4.76 V
i
I 1 1
€3 Max C3 Max
5.02V 4.96 V
3 E
thi 1.00v T MT.00ms Cha 7 400mV 20 Sep 2004 Thi 100V T TMi.00ms CTS F 0 400mV 20 sep 2004
Ch3 1.00vQ 16:22-26 Ch3 1.00vQ 16:23:13
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5.2 Contact Deactivation Sequence - Test No. 1CC.002.0x

The objective of this test is to ensure that the 8024RN signals are deactivated according to the defined
sequence. This test is run with a steady state load on the card supply (Vcc) of 2mA and 54mA. The test will
initiate a cold reset for the activation sequence, but the card interface will not return an ATR, which will initiate
deactivation sequence.

e Thetime from Vgrst < 0.4V until Ve <0.4V is measured. This time must be < 100ms. Measurement T1

e Vgst is monitored from Vgrst <0.4V until Vcc <4.6V. This voltage shall not exceed OV <Vgrst <0.4V.
Measurement T2

o Vcik, Vrst and Vo are monitored from Ve <4.6V until Ve <0.4V. These voltages shall not exceed 0V <
Veik £0.4V, OV <Vgst £0.4V and OV <Vio S(VCC + 025V) Measurement T3

o  Vce, Veks Vrst and Vo are monitored from Vec <0.4V for 100mS. These voltages shall not exceed 0V <
Ve £0.4V, OV <V 1k £0.4V, 0V <VgsT < 0.4V and 0V <V)o £ 0.4V. Measurement T4

Black — 1/0O
Green — CLK
Blue — RST
Red - Vcc
2mA 54mA
T1
Tek Run: S.OORS/S[ Sample 1 Tek Run: 5.0()k5/s[ Sample ] 0
3 3
C3 Max €3 Max
5.04 ¥ ] 4.96 V
B — M20.0ms T v 2.24V 16 Sep 2004 T T T M200ms Chd v 2,24V 16 Sep 2004
ch3  2.00vQ 16:33:22 Ch3  2.00ve 16:35:21

© 2005 TERIDIAN Semiconductor Corporation Rev 1.2



TERIDIAN

/ SEMICONDUCTOR CORP
A Maxim Integrated Products Brand

AN_8024RN_003

Tek50.0|VIS/;s+ 195 Acqs I
[ &
| A a20my
o Jac 18.24ps
o 1@ 4.60 V
|
|
I S
‘ i
|
I
|
|
|
‘ C3 Max
} 5.04 v
|
|
|
Eﬂ I
M 2.00ls o 400mV 16 Sep 2004
M 1.00ve 16:42:11
Tek HOTH 1().()MS/[51_ 68 Acqs | .
[ | 1
i — — - Ta:0v
| Al 76,08
@ —40my
I : : . ; C1 Max
| 120my
|
! {2 max
| 4 domv
|
il
|
|
' \ €3 Max
: o el 5.00 v
| X
l \ . i
P —
ChT 200V [IF  2.00 V&2 M10.0Ms Ch3 L 4.58V 16 Sep 2004
ch3 1.00vQ

16:47:45
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Tek SR 50.0MS:;5 . 181 Acgs L4
| -1
i : : : A 360mV
‘ Al 16.32s
i @: 4.60V
|
i
|
' i
I
i
|
i
I
i
i
| C3 Max
; 4.96 V
I
I,
i
1
I M 25.00}.15E L 400mV 16 Sep 2004
Wik 1.00ve 16:40:04
Tek HOTH 1().()MS/(51_ 104 Acqs | .
7 | 1
| B ' ' a8 v
| Al 66,218
@ 400myv
! 17 C1 Max
| 4.76 V
|
|
e 1 2 max
| + 40mv
|
|
|
|
|
l C3 Max
: JO PR .. .. 4.96 V
| X X )
| \ ' : : ]
q %.t : Z d
Chi 200V Ch2z 2.00 V& M10.0s Ch3 % 4.58V 16 Sep 2004
@iE 1.00vQ

16:49:19
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T4

TekS().()kS/_gI 19 Acqs

LA 2mY
Al 19.00ms

C1 Max
a4my

€2 Max
—6my

3 Max
862mv
Clipping
positive

| T . . .
Ch1 100mV Ch2
OiE 100mve

Page 28

T00mve M2.00ms ©

AT 400mV 16 Sep 2004

16:57:38

Tek EEER 50.0KS/S

27 Acqs
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Al 2mv

A 19.00ms

@: —14mV
C1 Max
54my

' €2 Max
Zamv

100mVv

C3 Max
862mv
Clipping
positive

100mvE:
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