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Foreword

ISO (the International Organization for Standardization) and |EC (the
International Electrotechnical Commission).-together form a system for
worldwide standardization as a whole. Natipnal bodies that are members |of
ISO or IEC participate in the developmentlef International Standards through
technical committees established by the respective organization to deal wjth
particular fields of technical activity.)ISO and [EC technical committees
collaborate in fields of mutual int€rest. Other international organizatio]ves,
governmental and non-governmental, in liaison with 1SO and IEC, also take
part in the work.

In the field of information"technology, ISO and IEC have established a jdint
technical committee, 1SO/IEC JTC1. Draft International Standards adopted [by
the joint technical.committee are circulated to national bodies for voting.
Publication as an International Standard requires at least 75 % approval by the
national bodies ¢asting a vote.

Amendmerdt’2 to International Standard ISO/IEC 7816-3: 1989 was prepared
by Joint*Technical Committee ISO/IEC JTC1, Information Technology.

ISOMEC 7816 consists of the following parts, under the general tit
ldentification card(s) — Integrated circuit(s) cards with contacts :

e

— Part 1: Physical characteristics

— 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 applicatfon
identifiers
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htroduction

Pert 3 of ISO/IEC 7816 is one of a series of standards describing the
pprameters for integrated circuit(s) cards with contacts and the use of such
cprds for international interchange.

his amendment improves the protocol type selection. The improvement of
e protocol type selection induces several clarifications in other clauses.

=

ese cards are identification cards intended for information exchange
negotiated between the outside and the integrated circuit in the card. As a
result of an information exchange, the card delivers information (computation
rgsults, stored data), and/or modifies its content (data storagé, event
emorization).
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Identification cards — Integrated circuit(s) cards with
contacts —

Part 3 :
Electronic signals and transmission protocols

AMENDMENT 2: Revision of protocol type selection
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Replace subclause 4.2.5 : Replace the first existing paragraphs in clause 5 :
425 CLK 5 Operating procedure for integrated circuit(s)
) cards
The actual value of the frequency, delivered by the
interface device on CLK, is designated by f. For the range This operating procedure applies to every integrated
of values, see 6.1.4.4. circuit(s) card with contacts.
Cytg/ cycle for asynchronous operation shall be between The dialogue between the interface device and tthe. card
4p % and 55 % of the period during stable operation. shall be conducted through the consecutive opefatiohs :
_ —1 — i d activation of the(contacts b

When switching the frequency from one value to another, the inte?fzzgec;:;:/?gean activa Y
cpre shall be taken to ensure that no pulse is shorter than '
4b % of the shorter period. Two different times are — 2 — reset of the card ;
recommended for switching the frequency value : — 3 — information exchange between the card and

— either immediately after the answer to reset, the interface device, alwaysrinitiated by an Answer-to

i i . Reset t by the card ;
— or immediately after a successful PTS procedure is set sent by

completed. — 4 — deactivation ofythe contacts by the interface
device.
No data transmission shall be performed when switching . e .
the frequency value. Those operations afe’specified in the following clauses.
NOTES

1 Operations’"Z and 3 may be repeated.

2 An ,active state on VPP should only be provided and
maintainéd when requested by the card.

el

eplace figure 1 :

IR = Internal reset AL = Activellow reset SH = Synchronous active high reset
GND
VvCcC I__
VPP _.| 3 3 ——— I.__
RST |
CLK
i L
7o "R //!//:'/;, Answer //
e T2> e 1‘1 —_—
. o ///' /
1/o0 AL e Answer -
i
o 4 ey /
1/0 (SH)I/////"///////////////// 4
2 ! 2
t < g?_O élfﬂ <y < 40f000 40f000 <1

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

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

clause 6.

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

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

NOTES

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

2 The inter-industry commands for interchange are to be
specified in the next part of ISO/IEC 7816. Other commands are
specified either in existing standards or in additional standards to
be defined.

Insert the following new paragraphs in clause 6.1 :
6.1 Answer-to-Reset in asynchronous transmission

After the answer to reset, the card is~n one of the
following two modes of operation :

— the negotiable mode,

— the specific mode.

Those two modes of operation are defined in 6.1.4.5. The
indication of the mode js ‘provided in the Answer-to-Reset.

Elementary Time Unit {etu].

N I . 1

For cards having internal clock, the initial etu is 5600 S
For cards using the external clock, there js _a’linear rela-
tionship between the Elementary Time Wnit used on IfO
and the period provided by the interface-device on CLK.

The initial etu is %g- s wherecfis'in hertz.
See also 6.1.4.1.
In order to read the initiah’character (TS), all cards shall

initially be operated at 'least during the answer to reget
with fin the range of, "MHz to 5 MHz.

Any card operated with fin the range of 1 MHz to 5 MHz
shall answer.tovreset.

Replace the existing paragraphs in subclause 6.1.4 :
6.1.4 Structure and content

A reset operation results in an answer from the cgrd
consisting of the initial character TS, followed by at mgst
32 characters in the following order :

—TO0 Format character .... Mandatgry
—TA,; TB; TC; TD; ... Interface characters .... Optional
—T1T2..TK ... Historical characters ... Optiofal
—TCK i Check character ...... Conditional

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 :

© ISO/IEC

Replace subclause 6.1.4.3 :

6.1.4.3 Protocol type T

m

TK

TCK

. global, codes N

. . codes Y2 and T

. specific, codes mode features

. global, codes PI2
. specific
. codes Y3 and T

.TAi TBi TCi are specific

TDi codes Y|+ and T

!

The Historical Characters
(Max. 15 characters)

The Check Character

Figure 4 — General configuration

TS | The Initial Character
The four least significant bits of any interface byte TD;
I Th F Ch t I-IIUl;LGLU a pIULUbU: Lype T b})Ub;fy;lly IU:CD tU IUU UDUUI tU
t S ! .
T0 ¢ rorma aracter process transmission protocols. When TDj is naot
- codes Y1 and K transmitted, T=0 is used.
l The Interface Characters — T =0 is the asynchronous half duplex character
TA, obal. codes El and DI transmission protocol specified in clause 8.
| e — T=1 is the asynchronous half duplex block
transmission protocol specified in clause 9.
TB1 . global, codes Il and PI1 —T =2 and T =3 are reserved for futgre full duplex
I operations.
TC — T =4 is reserved for an enhanced asynchronous half

duplex character transmission protocol.
— T =51t0T =13 are reserved-for future use.

— T =14 is reserved fof, protocols not standardized by
ISO.

— T =15 is reserved/for future extension.

TA7 TBy TCCand TBp are the global interface bytes
specified in, 651°4.4. Those global interface bytes shall be
interpretedyin order to process any transmission protocol
correctly.

JAS provides information on the specific mode of
operation of the card as described in 6.1.4.5.

The other interface bytes TA; TB; TC; are the specific
interface 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 sent
subsequently by using TD-bytes which all indicate the
same protocol type.

If more than one protocol type is indicated and T=0 is one
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.

of-the—Answer to-Reset
f-theAnswer-te-Reset
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In subclause 6.1.4.4, replace the first two paragraphs and
the paragraphs under 'Parameters ..., "Programming

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

For internal clock cards :

voltage ..." and "Extra guardtime ..."; the paragraphs under ial ety = —) _1 1
‘Integer values ..." and "Correspondence ..." remain Initial etu 9600 ° Work ety D X 9600 S
unchanged. Replace tables 6, 7 and 8.
For external clock cards :
. . - 372 1 F
6.1.4.4 Specifications of the global interface bytes Initial etu = - s Work etu = DX

Among the interface bytes possibly transmitted by the
card in the Answer-to-Reset, this subclause defines only
the global interface bytes TA1 TB1 TCq TB>.

Those global interface bytes convey information to
determine parameters that the interface device shall take
into account.

Parameters F, D, I, P, N

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

In the specific mode, as specified in 6.1.4.5, the initial etu
is replaced by the work etu immediately after the answer
to reset.

F is the clock rate conversion factor and D is the bit tate
adjustment factor to determine the work etu.

Table“6 — Clock rate conversion factor F

where fis in hertz.

The minimum value of f shall be 1 MHz;
The maximum value of f is given by ttable 6.

| 'and P define the active state-at VPP.
— Maximum programming’current : /pp = | mA.
— Programming voltage): Vpp =P V.

N, when in the range from 0 to 254, is an extra guardtim
requested by the)card. Before receiving the ne
character, the gafd’requires a delay of at least (12+N) et
from the start\leading edge of the previous character. N
extra guandtime is used to send characters from the car
to the interface device. N=255 has a special meanin
definedhat the end of this subclause.

© Q0 C ~ O

Fhe default values of these parameters are
F=372;D=1;1=50; P=5; N=0.

These parameters are described in greater detail at th
end of this subclause under Integer Values to Parameter
Correspondence.

w O

Fi 000Q 0001 0010 0011 0100 0101 0110 0111

F Internal Clock 372 558 744 1116 1488 1860 RFU
f {max) MHz — 5 6 8 12 16 20 —
RFU = Resemved/for Future Use

Fl 1000 1001 1010 1011 1100 1101 1110 1111

E RFU 512 768 1024 1536 2048 RFU RFU
f Xmax) 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

DI 1000 1001 1010 1011 1100 1101 1110 11

D 12 20 12 1/4 1/8 116 1/32 /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.

© ISO/IEC

Subsequent reset
Specific mode

ATR : Specific mode

ther values of PI1 are reserved for future use.

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

[able 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=255 indicates that the minimum delay between the
qtart leading edges of two consecutive characters is the
game in both directions of transmission. The value of this
minimum delay is

— 12 etu for the T=0 asynchronous half-duplex
character transmission protocol ;

— 11 etu for the T=1 asynchronous half-duplex block
transmission protocol.

nsert the new following subclduse and two figures :

6.1.4.5 Differentiation between the negotiable
mode and the specific mode

n the negotiable)Mode of operation, the default values
f parameters/F"and D (see 6.1.4.4) used during the
nswer to_reset and the first offered protocol type given
in the answer to reset shall apply until a successful PTS
rocedure is performed. The negotiable mode may be

hanged directly to the specific mode by use of the PTS
{ubetion.

[ “7"'
Reset \
—)' Answer to reset | PTS

ATR : Negotiable mode

Negatiable mode

Subsequent reset

Figure X — Schematic representation of mode
selection and switching

Implicit protocol type selection in negotiable mode

The first indicated protocal is applicable immediately after
the answer to reset ‘as)long as the first character sent by
the interface device to the card allows an unambiguous
distinction between a PTS request and a command of the
protocol.

Consequently, cards supporting only one protocol and
only the“default values of the transmission parameters
need\ot support the PTS procedure.

NOTE — If T=0 is present in a multi-protocol card, then T=0 shall
be indicated first in the Answer-to-Reset. Therefore, in
negotiable mode, only T=0 can be implicitly selected in this card.

Coding of TA,, the specific mode byte in specific
mode

When present, TA; indicates the specific mode of
operation of the card and describes the relevant features.
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| bl

< T —>

b8 ......... Indicator of ability for changing the mode of operation
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 b5=1
Tl Protocol type to be used in the specific mode

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.

Figure—Y——C€oding—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)

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.

This clause specifies an explicit protocol type selection,
including parameter selection. This clause applies only
immediately after the answer to reset and only when the
card 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 performed by using the first indicated protocol after the
answer to reset. The implicit selection of parameters in
the negotiable mode is performed by continuing to use
the default values of F and D after the answer to reset.

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

7.2 Conditional usage

If only one protocol type and only the default values of F
and D are indicated in the Answer-to-Reset, this
transmission protocol with F=372 and D=1 shall start
immediately after the transmission of the Answer-to-
Reset.

If the card is able to process more than one protocol™Mype
and if one of those protocol types is indicated~as T=0,
then the protocol type T=0 shall be indicated innJD4 as the
first offered protocol. If no PTS is performed, then the first
offered protocol shall be used immediately after the
answer to reset (implicit protocol type Sefection).

An interface device which does net/support PTS and the
implicitly selected protocol and parameters proposed by
the card may either reset theteard to try to switch from
the negotiable mode to a~specific mode supported by the
interface device or reject\the card.

NOTE — If either T=QCo~T=1 is offered with non-default values
of F and/or D, thep~thg”interface device may
* either seleetimplicitly the protocol with the default values
of F and b,
e or initiate a PTS procedure under default values to
negotiate the use of non-default values.

7.3PTS protocol

Only the interface device is permitted to start the PTS

—tf—the—PTSexchange Ts—unsuccessiul,them the
interface device shall either reset or reject the card\

The parameters for the transmission of the PTS request
and PTS response shall correspond to those\used durin
the transmission of the Answer-to-Reset.regarding th
values of F and D, the bit rate and’the conventio
detected by TS.

D 0«

After a successful PTS exchange; the selected protoc
type and/or the selected tran§mission parameters F and
shall be used.

U=

7.4 Structure and content of PTS request and PTS
response

The PTS requestvand PTS response each consist of one
initial character PTSS, followed by a format charactg
PTSO, three) optional parameter characters PTS1, PTSP
PTS3 and a character check PCK as the last byte.

oS

PTSS The Initial Character

|
PTSO

PTS1

I
PTS2

I
PTS3

|
PCK | The Check Character

The Format Character

Parameter Characters

Figure Z — Structure of PTS request / response

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

PTSO indicates by the bits b5, b6, b7 set to 1 the presenge
of the subsequently sent optional characters PTS1, PTSp,
PTS3, respectively. It codes over the least significant bifs

LA N a T ac endad i T
oaea

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.

4 1 b | taod nroatacal a
[ %in 3 U JT LA AY2AA YA A% 'JI\JI.V\,\.IV \.Y - T A= = LI l\..
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.

© 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).

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

1.5 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
dase. Other cases may occur.

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

+ PTSS_Response = PTSS_Request,
+ PTSO_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 used.

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

if b6 = 0 PTS2_Response and PTS2_Request are
both absent.

* b7 may be echoed,
if b7 =1 PTS3_Response = PTS3_Request,

if b7 = 0 PTS3_Response and PTS3_Request are
both absent.

A\ny other case of PTS exchange shall be interpreted as
dinsuccessful.

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

Changes to AMENDMENT 1 to-1SO/IEC 7816-3

In clause 9, replace the sentepce on lines 28 to 31 :

This protocol uses thecharacter frame defined in the
answer 1o reset (@nd the physical parameters defined
according to the’mode of operation (see 6.1.4.5).

In subclause9.2-replace the first sentence :

The character frame is as defined for the answer to
r€set in 6.1.2 and 6.1.4.4 (last paragraph) and
agcording to the mode of operation in 6.1.4.5.

In subclause 9.5.2.1, delete the sentence "See 6.1.4.4,
definition of work etu.”; replace the two remaining "work
etu” by "current etu”.

In subclause 9.5.2.2, replace fg by f in the first formula ;
replace the two "work etu” by “current etu”.

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