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Foreword

International Electrotechnical Cgo
worldwide standardization as a

consists of the following parts, under the gene
card(s) — Integrated circuit(s) cards with contacts :

Zart 1. Physical characteristics

L Part 2: Dimensions and location of the contacts

— Part 3: Electronic signals and transmission protocols
— Part 4: Inter-industry commands for interchange

— Part 5: Numbering system and registration procedure for ap,
identifiers
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of ISO/IEC 7816 is one of a series of standards describing the
pters for integrated circuit(s) cards with contacts and the use of such
for international interchange.

nted between the outside and the integrated g
bf an information exchange, the card delive
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Replace subclause 4.2.5 :
425 CLK

The actual value of the frequency, delivered by the
interface device on CLK, is designated by f. For the range
of values, see 6.1.4.4.

© ISO/IEC

Replace the first existing paragraphs in clause 5 :

5 Operating procedure for integrated circuit(s)
cards

This operating procedure applies to every integrated
circuit(s) card with contacts

Duty gycle for asynchronous operation shall be between
45 % @nd 55 % of the period during stable operation.

When [switching the frequency from one value to another,
care shall be taken to ensure that no pulse is shorter than
45 %|of the shorter period. Two different times are
recommended for switching the frequency value :

—|either immediately after the answer to reset,

—{or immediately after a successful PTS procedure is
completed.

No dafa transmission shall be performed when switching
the frdquency value.

Replage figure 1 :

The dialogue between the interface device and the card
shall be conducted through the consecutive operations

— 1 — connection and activation of thé |contacts|by
the interface device ;

— 2 — reset of the cad ;

nd
-to

hce

Operatins d 3 may be repeated.

actie state Jon VPP should only be provided gnd
joed when reduested by the card.

IR = Internal resgt = AM et SH = Synchronous active high reset
GND
vce \/\\/ |__

T y

r/o (R //!’//:/f, Answer //
e T2> e 1‘1 —

s Answer ”

L o AU g

— t2>
Vo SR %
T T -
200 400 40 000 40 000
t2 < '—f— T < f1 < f f < ts

Figure 1 — Reset of the card

NOTE — The hatched area indicates a period when the state of /O is undefined.
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Replace subclause 5.3 :
5.3 Information exchange

The card answers after reset with a sequence defined in
clause 6.

ISO/IEC 7816-3: 1989/Amd.2: 1994 (E)

Replace subclause 6.1.1 .
6.1.1 Bit duration

The nominal bit duration used on |/O is defined as one
Elementary Time Unit (etu).

4

All information exchanged over the /O circuit correspond
to| the execution of commands, including a possible PTS
prpcedure as specified in clause 7.

THe operating procedure of commands depends on the
type of transmission (asynchronous or synchronous) and
o} the protocol type. The asynchronous half duplex
cHaracter transmission protocol, with the interface device
ad the master, is specified in clause 8. The asynchronous
hglf duplex block transmission protocol is specified in
clause 9 (ISO/IEC 7816-3 : 1989/Amd.1: 1992).

NOTES

Further protocol types between the card and the interface
dgvice are for further study.

—_

2| The inter-industry commands for interchange are to be
sfecified in the next part of ISO/IEC 7816. Other commuands are
sfjecified either in existing standards or in additional sfand

bg¢ defined.

Insert the following new parag

1 Answer-to-Reset in a
fter the answer to@

¢llowing two modes of of

[=2)

o>

— the negotiable
— the specific #

rldication of&he

For cards having internal clock, the initial etu is s.

9600
For cards using the external clock, there is™@ lingar rela-
tionship between the Elementary Timec¥nit used| on I/O
i i nterface dévice on CLK.

is'in hertz.

s shall
o reset

5 MHz

e the existing paragraphs in subclause 6.1.4|
1.4 Structure and content

A reset operation results in an answer from the card
consisting of the initial character TS, followed by pt most
32 characters in the following order :

—TO0 Format character .... Manpdatory
—TA,; TB; TC; TDj ... Interface characters .... Qptional
—T1T2..TK ... Historical characters ... Qptional
—TCK i Check character ...... Corditional

See 6.1.4.1 t0 6.1.45 and figure 4.

NOTE — The use of TA, is conditioned by the mode of
operation (see 6.1.4.5).
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Replace figure 4 :

TS | The Initial Character
[

The Format Character

© ISO/IEC

Replace subclause 6.1.4.3 :
6.1.4.3 Protocol type T

The four least significant bits of any interface byte TD;
indicate a protocol type T, specifying rules to be used to

1 . . .|. global, codes N

. . codes Y2 and T

. specific, codes mode fea

. global, codes P12

. specific

TCK | The Check Character

T0 process transmission protocols. When TDj is not
—codes Y _and K T - T e
l The Interface Characters — T =0 is the asynchronous half duplex character
TA1 transmission protocol specified in clause 8.
.. .1. global, codes Fl and DI i
| — T =1 is the asynchronous half duplex blgck
transmission protocol specified’in clayse 9«
TB1 .. .|. global, codes Il and PI1 — T=2 and T =23 are regedved.for future full duplex
I operations.
TC — T =4 is reserved fo an\e aresed asynchronous Half

duplex character tra

tures es

be
col

TA¢ “provides information on the specific mode |of
operation of the card as described in 6.1.4.5.

The\Ngther interface bytes TA; TB; TC; are the spedific
Jrface bytes. Their interpretation depends on the
protocol type indicated by T in TD;_1.

If more than three interface bytes TA; TB; TC; are defined
for a specific protocol type and are to be sent in the
Answer-to-Reset sequence, they shall be sgnt
subsequently by using TD-bytes which all indicate the
same protocol type.

If more than one protocol type is indicated and T=0 is dne
of them, T=0 shall be indicated first.

If only T=0 is indicated, TCK shall not be sent. In all other
cases, 1CK shall be sent.

When present, TDj shall indicate the first offered
transmission protocol.

Figure 4 — General configuration
of the Answer-to-Reset
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In subclause 6.1.4.4, replace the first two paragraphs and For internal clock cards :
the paragraphs under 'Parameters ..., "Programming

voltage ..." and "Extra guardtime ..."; the paragraphs under Initial ety = —— s Work etu =~ x —1
‘Integer values ..." and "Correspondence ..." remain 9 600

unchanged. Replace tables 6, 7 and 8.

O
©
(2]
o
o

For external clock cards :

=T

e .. . . 372 1
6.1.4.4 Specifications of the global interface bytes Initial etu = - s Work etu = D X
. . . h is in hertz.
Anjong the interface bytes possibly transmitted by the where fis in hertz
carf in the Answer-to-Reset, this subclause defines only

the| global interface bytes TA7 TBq TC1 TB,. The minimurn value of 7 s} fg'wgen M

Those global interface bytes convey information to
defermine parameters that the interface device shall take
int¢ account.

Patameters F, D, I, P, N
rdtime
next
N) etu
tEr. No

card
baning

In the negotiable mode, as specified in 6.1.4.5, the initial
ety specified by the formulae given in 6.1.1 and repeated
below remains valid until a PTS procedure has been
sugcessfully completed. The initial etu is replaced by the
wofk etu immediately after a successful executig
PT$ procedure (explicit protocol type selection).

In fhe specific mode, as specified in 6.1.4.5, the init
is feplaced by the work etu immediately after thé ans

872; D=1;1=50; P=5; N=0.
to feset.

e parameters are described in greater detail fat the
ENd of this subclause under Integer Values to Parameters
Correspondence.

F i$ the clock rate conversion factor and\D is the
adjpistment factor to determine,

CJock rate conversion factor F
Fl \O}NK ~oeof | 0010 | 0011 | o100 | o101 | o110 0111
\ IegaClockp” 372 558 | 744 | 1116 | 1488 | 1860 | RFU

F
f %\M \ —> 5 6 8 12 16 20 —
ma }i\k
RFU = Rese%d{or FL\Jre Use

Fl 1000 1001 1010 1011 1100 1101 1110 1111
F RFU 512 768 1024 1536 2048 RFU RFU
f {max) MHz —_ 5 7.5 10 15 20 — —

Table 7 — Bit rate adjustment factor D

DI 0000 0001 0010 0011 0100 0101 0110 011
D RFU 1 2 4 8 16 32 RFU
Dl 1000 1001 1010 1011 1100 1101 1110 mn
D 12 20 112 1/4 1/8 116 1/32 1/64
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Programming voltage factor P

PI1 from 5 to 25 gives the value of P in volts. PI1=0
indicates that VPP is not connected in the card which
generates an internal programming voltage from VCC.
Other values of PI1 are reserved for future use.

© ISO/IEC

Subsequent reset
Specific mode

ATR : Specific mode

Reset
\I Answer to reset ! DTG

When| P12 is present, the indication of PI1 should be
ignorgd. PI2 from 50 to 250 gives the value of P in 0,1 V.
Other|values of PI2 are reserved for future use.

Table 8 — Maximum programming current factor |

Il 00 01 10 M

| 25 50 100 RFU

Extra| guardtime N

N codes directly the extra guardtime, from 0 to 254 etu.
N=25p indicates that the minimum delay between the
start leading edges of two consecutive characters is the
samelin both directions of transmission. The value of this
minimpum delay is

—+ 12 etu for the T=0 asynchronous half>
cpharacter transmission protocol ;

|

- 11 etu for the T=1 asynchronous half-duple
ansmission protocol.

—

Inser

6.1.

In thg negotiable~mode of operation, the default values
of pgrameters_F 'and D (see 6.1.4.4) used during the
answer to_reset and the first offered protocol type given
in thg answeér to reset shall apply until a successful PTS
procgduresis performed. The negotiable mode may be

ATR : Negotiable mode

gfter

by
ous
the

g supporting only one protocol fand
alues of the transmission parameters
the PTS procedure.

=0 is present In a multi-protocol card, then T=0 ghall
icared first in the Answer-to-Reset. Therefore| in
negotlaple mode, only T=0 can be implicitly selected in this dard.

C ding of TA,, the specific mode byte in spegific

ode

When present, TAy indicates the specific modq of
operation of the card and describes the relevant featyres.
The negotiable mode of the card is denoted by [the
absence of TAp.

The coding of TA» is according to figure Y.

b8| b7 | b6 | bS] b4 | b3 | b2| b]

- T —

b8 ......... Indicator of ability for changing the mode of operatfon
Capable to change when b8=0
Unable to change when b8=1
b7-b6 . RFU (00 when not used)
b5 ... Indicator of definition of parameters
Defined by the interface bytes when b5=0
Implicitly defined_not by the interface bytes when b8=

changeddrectty tothespecificmote by Use of The PT1s
function.

NOTE — A reset issued in the negotiable mode may switch the
card into the specific mode.

In the specific mode of operation, the parameters F and
D (see 6.1.4.4) and the protocol type required in the
answer to reset shall apply directly after the answer to
reset. A reset may be initiated by the interface device to
invoke the negotiable mode in the card.

Selection and switching of modes of operation are shown
in figure X.

Tl Protocol type to be used in the specific mode
Figure Y — Coding of the specific mode byte

NOTES

1 When a card transmitting TA, is introduced in an interface
device not aware of the existence of the specific mode, then
the card cannot rely on an additional reset being provided by the
interface device to switch to the negotiable mode.

2 When an interface device has detected a TA, byte, then the

interface device should not issue a second reset before the
answer to reset is completely received or the card has timed
out.
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Replace clause 7 :

7 Protocol type selection (PTS)

This clause specifies an explicit protocol type selection,
including parameter selection. This clause applies only

ISO/IEC 7816-3: 1989/Amd.2: 1994 (E)

— If the initial waiting time is exceeded, the interface
device shall either reset or reject the card.

— If the interface device receives an erroneous PTS
response, it shall either reset or reject the card.

— If the PTS exchange is unsuccessful, then the
interface device shall either reset or reject the card.

imrfnediately after the answer o reset and only when the
carfl is in the negotiable mode as defined in 6.1.4.5.

7.1 Scope

The implicit selection of a protocol in the negotiable mode
is gerformed by using the first indicated protocol after the
angwer to reset. The implicit selection of parameters in
theg negotiable mode is performed by continuing to use
thel default values of F and D after the answer to reset.

In |order to use a protocol type and/or values of
pafameters different from that offered by the implicit
selpction, the interface device shall initiate an explicit
selection of the protocol type and/or the values of F and D
acdording to the following specifications.

7.4 Conditional usage

If gnly one protocol type and only the default value
angd D are indicated in the Answer-to-Rese
trapsmission protocol with F=372 and D=1 s aII
immediately after the transmissigr of the Ankwe
Repet.

If the card is able to process mp

ang if one of those protocol [types
thgn the protocol type S i
firgt offered protocol. If ho S

offered protocol shall bé
angwer to reset (implicit p

Anlinterface device #hjich\do
implicitly selected Rroto
thg card may either Xes
thg negotiable )
int¢rface device orrejesy th

NOITE — If either T=0lo <1 is dffered with non-default values
of F and/or D, then ‘the interfase”device may

* either seleot\implicitly the protocol with the default values
of F and b

e or initlate a PTS procedure under default values to
negotiate the use of non-default values.

s proposed by
to switch from

CarQ.

7.3 “PTS protocol

The parameters for the transmission of the PTS request
and PTS response shall correspond to those\used [during
the transmission of the Amswer-to-Reset regarding the
values of F and D, the (bit rate and the convention
detected by TS.

mi'on narameters Fland D

and\eantent\of PTS request and|PTS

nd PTS response each consist ¢f one
V'followed by a format chdracter
| parameter characters PTS1,|PTS2,

PTSS The Initial Character
L The F t Ch t
PTSO e Forma aracter
l Parameter Characters
PTS1
[
PTS2
I
PTS3
|
PCK | The Check Character

Figure Z — Structure of PTS request / response

PTSS identifies the PTS request or PTS response |and is
coded 'FF'.

PTSO indicates by the bits b5, b6, b7 set to 1 the prgsence

$ PTG

Only the interface device is permitted to start the PTS
procedure.

— The interface device sends a PTS request to the
card.

— If the card receives an erroneous PTS request, it
will not send any response.

— If the card receives a correct PTS request, it
answers by sending a PTS response, if implemented,
or the initial waiting time will be exceeded.

Fthe—stb eh PTS2
Ut || Quuocquclllly oclll \JPLIUIIQI A% IUIUULUIG L} VT, ? v
PTS3, respectively. It codes over the least significant bits
b4 to bl the selected protocol type T as coded in TQ-
bytes. The most significant bit b8 (default : b8=0) is
reserved for future use.

PTS1 codes Fl and DI in the same way as TA1. The
corresponding values of F and D should lie in the range
between the default values and the values indicated by
TAq. The interface device may send PTS1 in order to
indicate the selected F and/or D values to the card. If PTS1
is not sent, F=372 and D=1 are assumed as defaults. The
card either acknowledges both the F and D values by

7
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echoing PTS1 or does not send PTS1 indicating the use of
the default values.

The coding and use of PTS2 and PTS3 are reserved for
future use.

The value of PCK shall be such that the exclusive-oring of
all characters from PTSS to PCK inclusive is null

© ISO/IEC

In clause 8, replace the second paragraph :

This protocol uses the physical parameters according to
the mode of operation (see 6.1.4.5).

In clause 8.1, replace "work etu” by “current etu”.

7.5 Definition of a successful PTS exchange

If the PTS response echoes exactly the PTS request, then
the PTS exchange is successful. This is the most common
case. [Other cases may occur.

A PTS exchange is also successful when the PTS
respofse is in the following conditions.

— PTPS_Response = PTSS_Request,
— PTH0_Response :
* b1 to b 4 shall be echoed,
b5 may be echoed,
if bb =1 PTS1_Response = PTS1_Request,

if b5 =0 PTS1_Response is not present, meaning
that the default values of F and D shall be useq.

b6 may be echoed,
if b6 =1 PTS2_Response = PTS2_Request,

both absent.
b7 may be echoed,
if b7 =1 PTS3_Response =

both absent

Any gther case of PTS e@

unsudcessful.

ter frame defined in|the
zcal parameters defihed

I to
and

.4,
"Work

subclause 9.5.2.2, replace f; by f in the first formyla ;
replace the two ‘work etu" by “current etu”.

In subclause 9.5.2.3, replace "work etu" by ‘current etuf.
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