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Micro RWD MF-IC (Mifare and ICODE) Reader
(low power version with auxiliary outputs)
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MicroRWD MF-IC operation
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Auxiliary Data Output
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74 0 2 47 * 57 !
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An RWD EEPROM parameter can redirect the serial auxiliary output on OP0 (pin 20)
to the main TX output (pin 23). This is to allow both bi-directional command/data
communication and the uni-directional auxiliary serial data output with the same 3-wire
RS232 interface.

Note that when the auxiliary serial output has been redirected to TX pin, there will be
NO acknowledgement or data response to commands (to avoid confusion of data).

For normal command and data response, the serial auxiliary output MUST be directed
to the OPO0 pin.
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NOTE that the “BEEP” output (RWD pin 4) idles in a high state and “sinks” current.
External loads can be connected between the supply rail and pin 4 with a series resistor
to ensure “sink” current does not exceed 25ma.
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Mifare Transponders
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(multi-tag INVENTORY command not implemented on standard proximity system).

MicroRWD MF-IC modes of operation
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ICODE SLI Mode

74 22, (0] 74 =;= |
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IMPORTANT NOTE: DUE TO SLIGHT DIFFERENCES IN THE RF
CHARACTERISTICS OF MIFARE AND ICODE CARDS/LABELS, THE ANTENNA
TUNING MAY NEED ADJUSTING TO THE BEST COMPROMISE FOR
OPERATION WITH BOTH TYPES.
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Serial Interface
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The Micro RWD MF-IC (low-power) version has been specifically designed to operate
with very low average power consumption but still remain responsive to cards entering
and leaving the field and be able to read large amounts of data as quickly as possible.
THE RWD HAS THREE POLLING STATES:

1 NO card present and NO host commands received.
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51 Mifare/ICODE card in field, NO host commands received!

+ ; ==
&7 i B "4
6 + + !
< 3 6
M i
i i | —
== + == + =6
—> | > ) + 4
# & 1
—
0 ( o< 7 & 1
1 Host commands received and processed.
6 ( +
B * ! 28
2:30 C 7 "4 (
+ 4 4 6 4 (
!
Example a) NO card present, single CARD UID (0x55) command received.
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Example b) Mifare card in field, single CARD UID (0x55) command received.
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Example ¢) Mifare card in field, valid READ BLOCK command received

(Read cmd (0x52) + Keycode number + Block number)
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Auxiliary output and BEEP delay timing ¢& 7 1
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Summary of Polling rates and command timin

+ D
1 <O <0 D, + 74 , +
22, 0 & . > ( +5#= .1
51 7 <O D == + 47 . !
1 & 1 6 D = + 4 : [
( , + 22, O 4 4
+ &K H8; 4 & 7 1 @ 32 +

7 .
Host communication software must be able to handle the three polling rates.
Note that Auxiliary outputs (and “BEEP” output) should be turned OFF if standard

RS232 command interface is being used to ensure minimum power consumption and no
additional delays occur in the polling loop.

6 74 (=7 (>7 ( (< 4 =)p. 71

7= 7 %7 7 7 # 7E Ibe 79
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Host Driver software

6 3 6 .55 19#==
7 (>7 7 4 i "4

Typical host computer “pseudo” driver code

4@ 32 O<g 5L=l 0 " 6 +
M
& .L=1 .L=¢% 4 6 1
M
] # 7
+ . +  $ 0P
; ( 28 :30 C +C2F = C2F84=;"5=;= =;==
SEND_BYTE( 0x52); )
SEND BYTE( 0x01); . +
SEND_BYTE( 0x00); . + 5
L 6 |
( ( 4
GET_REPLY(); @ 8- + 74 ]
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Commands for both MIFARE and ICODE modes
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48

44

74

MESSAGE Report

+ |
-E =
= = = 88 % ( =;E81
10 2 8 £.2 0 8-03, H !;;
+4.82 +43 1 =;==
0 21 2 0 28 £.2 0 8-03, H !;;
+4.42 +43 1 =;==
+ (A ( 6
+  + - +4 4 +
4 <*33 ! +7 + B
4 6 !
Program EEPROM
22, O + 4
4 ¢ 7 1 B
22, O 7 + !
+ 6 4 !
tE =
D = = = = = = 8 , (: =1
D < << << < < i<L22, O 4
50 & L 22, 0 1
+) - - = - - & L. +1
Internal EEPROM memory map
4 6 22, O =1
Parameter 0 value | Polling Delay
SLEEP Period
=;== )
:; = >
=;5= #
=; = 5
=;)= #'"'
== 5 .
0x60 262 mS
=;E= "5)
:;):
=;9= 5
=;8= )
:; o= >
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=;=5L 54 )17 ( + 0,= 0O, !
=;= L9#==7 0,=4% 1
6 & - 1
0 2 74 ( 8 2 L=;== 1
02 L=;=
+ 4 (<O , 4L =:== 1
=;=L26 O 4
8 ;7 * & 7 " =P 5"
¢ 4 74 > =;= -
c4 7 4 " 8 ; D
& ;;CCCCCl¢t LC 4 (=LC 48( LC 4:1
{CLC 4 7 (= | L* 4=;== 4 8
& 4 74 > == .
: 4 &; )= .1 L=;==¢0 1
8 ; !
==L * 7 4 1
== L - "
8 ; & 1 ¢0,= 5= ;P51
=== . : 0,= & 1
== L. ; ;
8 ; $ S 8 1( $2- L=;==
8. L=;=
8 ; 74 ( L=;==
-4 6 L:,:
13 B
+ 44 4 6 1 B
= 2 4
& .21+ 4
§3.:1
D 3 22, O

; S5#=
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< 22, O + 76 6 !
+ 4 76 6 & 7 76
6 +6 !
22, O +D
: =) = #( S5#= ., + 4 .322,
: D =;=( 8 ; Off==7 0,=
: 50 6
t4 D =;== 8 2
: N =;= + <O 4 & 4 : L=;= =b1
: "0 == 8 ;7 * & 4 4 >L=;=1
4 #) === CcC4 7 4 " 8 ;
&> C 4 = C4 4 8( 4 4 >L==1
: E) =;== : 40
: >) =;== 8 ; * ¢ 7 1
: A =;== 8 ; & 1 0,= !
: =D =;== 8 ; ($2-74
: D =;== 8 ; 74 (
Command Protocol (Mifare Mode)
+ ! + "
7 7 "74
4 7 Off== >)== (>7 | ( 44
1
+ 8- + 74 )
TET# 7" 7)7 757 7=
0220 & 22, O 1
[ I I 0C¢ 7 4 1
! ¢ ¢ 1 ;0C#%& . + 0C1
[ 55 & 1
[ =L 74 (L )74 1
| *3 4 &=L )" (SINGLEUIDY( L * + (DOUBLE UID!
& 1
< 7 E ; + - ( . +
6 + 47 >#B ;Y + &
. | * + 4
)" 7 ) 6 7 - 4
I< 4 6 +
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Store Keys
+ 5. 4C2F! .;74 CA4
B 6 4 !
B #74 C4 7 4 5" 4
! 4 , "4 P ;
$; 1 46 ;8=8 858 8)8" $;:=: :5: :)
| 6 4 + <
C4 ( 6 4 4
710 4 ] 4" 4 B .
6 5 + 4 7 !
O<@3F8 H.2 $8 $2C2F 0 2. < $2 8< .02 O<

$2 8 2 8 8 2 <0 $8<@2 *< 3 $2 0,2 8 0< 0 %2
82 8 .2* F . *33F*< 2 . 00 !

tE i=

D = = = = &8 C(=;:1
8+ D ;. ;. ccCccCccc ¢CLC 4 7 (= 1
8+ 50 & L 22, O (3.74 1
8+ D
8+ N
8+ "D
8+ #
8+ ED & L 22, O ( .74 1
8 +D - - - - - & L +1

Internal Key Storage memory map (default settings)

3 =¢=;==10 Cc4 =4 = 1
3 §=;= 1 C4 ¢ = 1
3 5 ¢=;=51D CcC4 5¢ =;8=8 858 8) 8"l
3 g=;=1 c4 & =;z=: 5: :):"1
3 5>6=; 1 Cc4 5> & = 1
3 596=; 1 c4 59 & = 1
3 =¢=; 210 c4 =& =;8=8 858 8)8"
3 g=; 1 c4 & =;:=: 5: )"
< 74 6 "4 =;

1 , 6 ¢=;8=8 858 8)8" =;:=: :5: :):="l

"4 7 4 +

4 & 4
(- 4 C4 C 48 Ci4: 4 7
1
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7 "18: °
& ; 7 "
)" < (E(C (" 7 "
8 + 7 " 4
¥ 7 "7 (
+ "4 8= + 1
+ . 4C 4 7 C48 C4: 4
i 6 (
+ + 74 !
) = = i 8 (=:"EL
8+ D < < << << <L : "8 =p5"1
8 + 50 ccccc & LC4 4 (=LC 48( LC 4:1
¢CLC4 7 (=P 1
8 + D & L3.:4 1
8+ ) N
8 + "D
8 + #
v - k4
8 + "D
8 + #D
8 + ED
8 + >) _J & L 4 1
8 -" +0 - & L. +1
< + 0<0 *.2. 4C 4 F, 08
4 4 + )74 &, + 110 4 ,
74 7 7 4
( 76 x4 !
+ 6 7 + "
.+ 8 cC44 C4 7 4=:==74 |
) 74 #74 A=:==74 |
) = = i i8 ( =;"El
8+ D << << <L *3 + 8 =P "M
8 + ()] = = = = = = = = % 474 (:;::1
8 + D & L3.:4 *3 1
8+ )
8 + "D
8 + #) & L 4 *3 1
8+ EP8 +
= = = = = = = = 5 4 + 74 (:::
- & L. +1

Write Card Block
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Read Card Block

# 74
7 " 7 ( +
+ 1
7 C 48 C4: 4 !
) + + ;T4 7 -
-E =
D = = = = = 48 (:’51
8+ D < <<<<<<< <L
8+ 50 ;;ccccc & LC4 4 (=LC 4
¢CLC 4 7
8 +D - ¢ L. +1
4
410 ¢ L3.:4
45) )
40
NHo
v S
D
4
4"
4 #) _J 8 L 4
< 2 (
4C 4 8 4 +
&, + 1
$ 6 ( ) (#74 & + 1
76 ; -
8 C44 CH4 7
+ 5( + = |
-E =
D = = = = = &8 (:’51
8 + b 55 5 5<<<< i<L*3 ,+ 8
8 + 5 = = = = = = = = & 474 (:;::
8 +D - &L +1
4
a0 ~ & L3.:4
45)
4
HD
v > e
D
4 )0
4"
4 #) W, & L 4
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Inc Value: 14 H ) 1
+ H | 6
7 " ( +
7" I < 7 - 6 7 H
-7 + 7 ( + 2 |
< H 4 GH " G 7 "
+ "4 4 !

2; 6 == =81 7 0" =l
¢H 3.74 (8 L7 " (8 L 6 7 " 1
:;#) == == == - #) == == == == ==
40 = 5 ) # E > 9 = 5 )
<4+—r <« > « » 8 |8 |
H 6 H H - £
8 8
+ 7 " ( +
" 4 4 4= C 48
Ci4: 4 1 + 7 -
I < 70" 7
! 74 6 + & + 74 1
tE =
D = = = = = 8 (:;)91
8+ D <<<<<<<< é<L 7 =p5"1
8+ 50 ; ccccec & LC4 4 (=LC 48( LC 4:1
¢CLC 4 7 (=P 1
8+ D <<<<<<<< <L 7 - =pP5"™
8 + N & L3.74 + 1
8 + "D
8 + #) } )74 +
8 + ED & L .74 + 1
8 +D - ¢ L +1
Dec Value: 4 H ) 1
+ H | 2 H
< ; + 7
6 ! + 7 " ( +
" 4 4 4= C 48
C4: 4 1 + 7 "
I'< 7 " 7
! 74 6 + 7 & + 74
1
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8 +
8 +

8 +

8 +
8 +
8 +
8 +

:E
D = =
D < < <
S ;s
D < < <
N
"D
#D
ED
+D
7 Ll
2
7
+
4
+
:E
D = =
D < < <
D ;s
D < < <
+0
(
l <

= = :-: 8 (:;))]_
< << << <L 7 -
ccccc & LC4 4 (=LC 48(
§CLC 4 7 (=P
<< < << <L 7
& L3.74 +
} )74 +
&§ L .74 +
- & L. +1
Transfer Value: 4 H
& 41H !
- 6 7
" 7
= 1
!
= :-:_ 8 (:,")]_
< << << <L 7 "
ccccc & LC4 4 (=LC 48(
§CLC 4 7 (=P
< << << <L 7 "
- & L. +1
& 6
1
6
7 " I <

=p5"1
LC 4:1
1
=p5"1
7 1
7 1
1
6
7 " '8
H -t
!
( +
C 48 C 4:
=p5"
LC 4:1
1
=p5"1
(
+ " + 74
4
* +
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Card UID
* §¢* B 7 1
" + 74 + + !
tE =
D = = = = 8 * ( =; 1
8 +D - & L +1
4 oC !
40 & L3.:4 > . 7 1
450
40
NHo
4"
44) } 474 t=;== ) 4
4ED
< b )" 6 74 7 7 * +
6 6 74 7 ! 4 *
6 74 74 === 474
| ] )I I
Type Identification
ATQA {8 B ( 4 81 74 SAK
&. 8 * +1 + 74 > 7 B '8
& 74 .0 ))) 8 Il
2R8¢4 B ( 4 81 8 R8I
74 8 R8 4 7 !
+ .232 &. (
4 81 .8C4. 8" +( 4 8l .8C + 74 6
7 4 + > |
.8C 6 6 6 *
7 B !

NOTE THAT ALL THE COMMUNICATION PROTOCOL IS HANDLED
INTERNALLY AND THIS COMMAND IS INCLUDED FOR DIAGNOSTIC
PURPOSES TO ALLOW THE USER TO DETERMINE THE EXACT TYPE OF
MIFARE CARD PRESENT IN THE FIELD, IF REQUIRED.

D = == = &8 ; (=:B>1

8- +0 - & L. +1
4 oC !
40 8 R8 .
45) 8 R8 3.:

40 .8C
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*3 | Cc |)C 2
8 R8 | =;== | =;== | =;== | =;= R L R
8 R8 | = )) = :) =-=5| = )) =-=> = :) =-=5 = )> = )) = )5
3.:
8 R8 |=;—— | =;—= | =;—— | === | =;—— | =;——
8 R8 | =:=> = :) =;=5 = )> = )) = )5
3.:
< <20<

*3 C C )C 2- ) - ’ - ’ - ’ - ’ - ) -
.8C | === | =;=> | =;>> =; > | =;5= =;6= | =;=> | =;5> | =;== | =;6= | =;=>
.8C ;;5> ;; > ;; > =;== =;5= =;=> =;5> = > = >

Note that many of the “extended” Mifare types are complex dual interface cards with
embedded 8051 microcontrollers running operating systems. Depending on the card
type the memory map and protocol of the “extended” Mifare card may be different to
the standard card types. In these cases the MicroRWD MF will report the UID using the
Card UID command but read/write operation WILL NOT work.

Command Protocol (ICODE SLI Mode)

+ 02 ! 74
+ I - +
& 6 +1 74 18
6J | 7 ( - + 7 7 74
6 4! 7 Off==
7 & >)= . (>7 ( ( 44 7 1
+ 8 - + 74 D
TET# 7" 7)Y 7 757 7=
0 o (100 22, O & 22, O 1
0 0 0Cé3 7 7 4 1
0 ( ;0C 37 - + 0OCl1
0 55 R 1
& 1
< 7 E ; - + 6
+ 47 >#$ ;| + & 1 02 + !
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Write Label Block

) 74 0 2 7 "
7 " 7 §=  BEL( ;T +
& B 71 + § +
& 6 ( +
. + ) + 74 !
tE I=
D = = = t8 (=;"El
8+ D ;s s < << << <L O 27 * (=P5EL
8+ 5D *x * KX KX K KX KX K &3_:(* :1
8+ D *x * KX KX K KX KX K &* 1
8+ "D *x * KX KX K KX KX K &* 1
8+ ED *x * KX KX K KX KX K &* "1
8+ >D *x * KX KX K KX KX K &* #1
8 + = & L3.:4 +1
8 + D
8+ 50
8+ ) & L .:4 +
8 " +D - & L. +1
Read Label Block
) 74 0 2
+ 7 " 7 &= B5E]( ; ot +
* &~ B 71 + & +
i 6 ( +
. + b + 74 !
D = = == = t8 ( =;"51
8+ D ;s s < << << <L O 27 * (=P5EL
8+ 5D *x * KX KX K KX KX K &3_:(* :1
8+ D *x * KX KX K KX KX K &* 1
8+ "D * KX X X X X X X &* 1
8+ ED *x * KX KX K KX KX K &* "1
8+ >D *x * KX KX K KX KX K &* #1
8- + ) - & L. +1
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40
45)
40
)

40
45)
40
M)
4"
4
48D
45)

& L3.:4 02 +#
& L .:4 02 +

Label UID

7 * > B 6 7 6l ¥
! y 74 4 ¥ ¥ | <0 2
; 38:23 <H2< O F 7

= = = = 8 * ( :;""]_

83.:(* =1
>l
&> 51
>l
> )1
el
= #l
¢ o.i(* El

X % % ¢ Ok % ¥
X % % ¢k % ¥
X % % ¢ ok % ¥
X % % ¢k % ¥
X % % ¢ ok % ¥
X % % ¢ ok % X
X % % ¢ ok % ¥

X % % % F % X

Label INVENTORY

(Note: command not implemented on standard proximity system)

40
45)
40
)
4"
4
48D
45)
49)

7 > &* B G 7 Gl
7 + &> | 74
* + 74 + + 74 > =
B + + + 74 G 46
1 6 & #74 1
tE :=
= = = = 8 * ( =;""
- & L. +1
7 > 6 7!
Do << << <L 7 * Hoo; >1
* KX X X KX X X X &3- :(* :1
* KX X X KX X X X &* "1

55
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|

4">) * K Kk K Kk K Kk KX &3_:(* =1
4"9D x K K K KX KX K X &* 1
4_#: x K K K KX KX KX X &* 51
4_# D x K K K KX KX KX X &* "1
4_#"D x K K K KX KX K X & -:(* El
Notes for Commands (Mifare and ICODE)
<0 2 " * ¢ <H2< O F
i + 7 8" + 7 <0
+ |
<0 2 "t 7
+ + + |
4 = S | 6 4 + 4
74 * R 1 7+ ! + S I
7 + ! LR+ + + =
7 6 ! + +
*.F+ +1<0 2 4 B
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Method of Operation

4 . + 74
. 18 7
! + 18 4+ 7 + 4
4
+ 6 6 + !
.-, .
7 ; + ) + 410
4 6 7
6 7 !
o4 74 >
7 & + 74 * + 02* 1 +
! 22, O 74 4 &
#= 1 4 5 ! & ;1
22, O 74 5 1 4 4
e
0] 7 Tt &
1 7
! 32 7 "
! 6 4 7
4 4 6 6 7
4C 4 ) !
0) 7+ I
& 41 & 1 7
! B + 48 4 + )
. 4C4 + ! C4
C4
32 +
4( 7 4 7 77 " T4
7 C4 I 26
4C 4 7 7 + > !
02 ( 7 "+
B 7 * & B 7 1 +
74 *or o= * 1 ot !
7 B ( 7 6 4 74 yo*
B ! 7 + 0< 4 7
7 6 4
4 7 * 7 B &
37 * I 7 ; + 4 |

5)
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@
+ 4
A
|
4
8
- t+ C4
<
. T
F
|
(0]
I
32 0<O 8 &
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Basic RWD Communication

7 ( 7
7 ++ 74 + @ 32 !
( + 4 . 0 2 C2F.
4" 4 4 4
46 |
+ B ( " + 8 *
8 * " + 6
!
B ( @ 32 7 +
! @ 32 4 + + 4
6 7 ! + + 0+ ++
8 * 8 > 4
7 |
7 6 7 28 :-30 C 2:30 C
7 " + 7
!
Auxiliary Asynchronous Serial output
( 7 4 OPO or main TX ) 74
4 4 =7 (>7 ( 7 ( 41 7
Y74 > g 7 + ) 74 7
+ ¢ 1) 74 47 "1
74 M==7 (>7 ( 7 (< 4 Hp. 71
v 7= 7 757 7 ™ m TE 7> 719
= 3 6
=6 .8 >7 . o,
Auxiliary Weigand Output Protocol
( 7 4 OP0 / OP1 $ 0%
30 + + + !
+ §5) 7 + 1 7 + 6 47 & 7=
7 15)7 & 1 + 47 & 75 751
+ 5#7 ! 57 : +
74 7 " B ! 47

S5#
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For Example:-

70" 4 + )74 1 =;=)#=55 5
L6 74 =; 5554==) 7 1
+ 5%#7 B ) 2 4I= 7 1475 7510
2 &= ) # = 5 510
2 2H2< 47 7 = 0O O 47 71 5 5

The base data for the Weigand output can be the UID (least significant 4-bytes of serial
number) acquired during the initial [SO14443A communication or the least significant
4-bytes of data from a block of card memory (acquired by an internal Block Read
operation). Selection is by means of an RWD EEPROM parameter.

- - ( 7 7 ("4 7 4 §C 48
C 4:1 + 7 22, 0 ! (
7 74 6 47 7 !
* ¢ 71 +
47 - 7 + |
6 + | + 7
6 ! 3
6 B I
4 + 4 4 + +"=pu
8 8 8 8 + ! 745 !
+ B + 6 6 +
6<O + 8*-0* ,* u2z oo 1

$ _;T- 6
8 8%+
i i
N >{< g 3 6
8 83 i i 6
U U =6
8 8 - _

5E
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ICODE SLI (128 byte) Memory Map

)74 -
< >
4 =
/ * = * * * " )ee (.
* ) * * 4 * P (.
2 28 . < "P5428.(8
== = == == "P ¢ 8
4 57 e
5. 57
§) 74 1 57
5: *
& 574 57
1 /_\/
< 5
57
57
57
57 v
\ \_ 57 " 5E 4
Note: 0O 2.3 7 6 5>74 # 74
7 "1 4 7 + ! 4 * 4.
B 74 7 +
!
ICODE SLI UID (Unique Identifier/Serial number)
< 7 + 6 4 +7 + .0 "#9
3.: . 6 7 7 +
")
< > <«
S @ HLE™ )L OE )1 & 9P 514 5)145  #L & " SLEE =l
4 ) E # " ) 5
F E * # * " * ) * * 5 x> =
OxEO 0x04 0x01 <= Manufacturers Serial Number 9
.35 5= +

5>

(

41

41

74
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* v7 =)E

o

3f

S
x
I

*

+ 74 > 74

59
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Mifare 1k (1024 byte) Memory Map

#74 :
< |
4 = 4 0"
[ e 73 =§=;==1
= <
_ C 48(8 7 (C4 §=;=1
g Y i=39)1
<
_ C 48(8 7 (C 4: - "Eé=:=El
/
" Ue=; >l
) <
\_ C 48(8 7 (C 4: "= ozl
g "H=4=; 1
b <
\ _ C 48(8 7 (C4 # &= 1
=5) 74 4 + : (
7 " #74 + 7 " 44z "=l
4 74 7 8% Y " 74
!
7 &t (E( ( "VVUO(# L
4C 4 4C 48 C 4:1 8 7
7
"o < 7 "
E"5 74 4 !

+
4 74z " 7 & ; 1
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Mifare 4k (4096 byte) Memory Map

i3 5774 = + 5:)7 * 1
< > #74
-4 = 4
/ 6 7 3 = g=3==1
] = <
&) : 1
L cC48(8 7 (C4 i=;=1
g ) é=;9)1
<
)= - e
_ L C48(8 7 (C 4: - *Eg=:=Fl
6
8 /\/
! &> 5" 74 ( 5 9 + > #7 " 1
/ - " 55)4=;2=1

. 9
I

\ \ C 48(8 7 (C4: S R E |

5=)> 74 )" & =P 1 +
'$ 6 5=)> 74 + + + #7
& 5P ol " + . < 7 - v

Dot ))=T74 4 +1
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Manufacturer Block

7 - 70" =
7 & P* B 1 !
. < 7 &* 1
<4+“—> < |
4 = 5 ) # E > 9 = 5 )
&;;;;l;;;zl | 4
3.:
Data Blocks
7 "&°" 1 "7 )"
& ; . = - 5 7 "1
+ 4 H - )
I H "
( 4 6 ;
7 " + I H83*2 +
1 ( 6
+ 74 7 7 " 7 !
( 6 6 !
Data Block
4] = 5 ) " # E > 9 = 5 )
<< |
#74 4 + !
Value Block
2; 6 == =81 7 0" =l
¢H 3.74 (8 L7 - (8 L 6 7
= #) == == == 0= #) == == == == ==
40 = 5 ) # E > 9 = 5 )
< > < > < » 8 | 8 |
H 6 H H _
8 8
< 8 6 8 7 " B
H o* + 74 (
+ 7 " 7 ! + ( =;==
6 7 4 I
" 7 7 + +
!
H 7 76 + 2:
7 < ( 2 8<. 2 7 !
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Sector Trailer Block

7 &t " (E( ( "VVUI(# 1 i -
4C 4 iC 48 C4:1 8 7
7 0" 7 4 ( 4( H 7 °
+ "4l C 4: #74 ) -
7 + +1:4 9¢ 74 8 71 7
+ +l< C48¢ C4:16 7 " + =
4 41

.. O<@3F 2 0 2< 2 $8 $H2C2F O 2.8< $28 2..: .
.02 O< $2 82 8 82<0 $8<@2 *< 3 $2 0,2 8 O<
*33F*< 2 . 00 !

Sector Trailer Block

40 = 5 ) # E > 9 = 5 )
> < > <« >
CcC 4874 1 8 C 4:¢ 1
KevA and KeyB
4 C4 ; 74 +
6 6 6 7 "4
4 & + 8 : + 1 7 ;
6 C46
4 4l
C46 74 D
KeyA: =; KeyB: =;
C46 74 . D
KeyA) =;8=8 858 8)8" KeyB) =;:=: :5: :z):"
C 48 C4:-6 6
4 !
+ 4 4 6 "4
6 . 0 2C2F C4
4 10 7 C4
8 7 7 + 4 B I
Access Bits
6 4 7 " 74 78 (9
X 6 6
! 7 4 + + C 48

C 4- L 7 7 f B 6 Cau1l
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Access Bits

40

1
© VvV m F#*

;4L

4 +
! 7 6 7
7+
Block Affected within a sector
& | ] )I
5= D"z % | :
5 - " & | :
55 > "5 % | :
5 - " &. 1 :
8 7
)" 4%
6 7 " &; z
Access Conditions
(5 7
! 7
7 "l
= 5 # E > 9
> <« >
C 48 # 74
- E # )
5 55 5 5
5 =
5 = 5
& <
6 7
+ & 4 1
&
& <

1
© V m F#*

6
(
6
1 e* )y 1
=) ¢ o:ot1
R A : 1
N |
) &- 1
7
).
) 6 4
6 6
8
= 5 ) "
< >
C4:4¢ 1
5 =
s -
5 =
55 5 5=
> 1
1 L =;
1 L =;
= = =1 L =;
> 1

\4
m
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Access Condition for Sector Trailer Block
c4 8 : 6 74
. Tl <6
C 48 (C 4: C48)-:64C 480 C 4:1

Access Bits Access condition for:

C2F 8 8 2..: . C2F:
5
= = = 6 " 48 " 48 6 " 48 " 48 §C 4: 7 1
= = 6 " 48 " 48 " 48 " 48 " 48 (Transport setting)
= = 6 6 " 48 6 " 48 6 &C 4: 7 1
= 6 " 4: " 48(: " 4: 6 " 4:
= = 6 " 4: "48(: 6 6 " 4:
= 6 6 " 48[z " 4: 6 6
= 6 6 "48(): 6 6 6
6 6 "48(): 6 6 6
6 + D
5 Lé= = 1 - 47 +
C 48 C 48 6 7 |
: 8 : 6 7 "+ 7 " 4
+ + 7 4 47 6 7 "+ 71
Access Condition for data areas
74
. =T <6 (C48(C4:
C48(-4C 480 C 4:1
8 7 - 7 7 " 6 7 " 7 "
7 ! 6 7 " (
( 41 == 4
7 + 7 & =1
+ + 4 7 +" 4z
+ 47 +
C 48| ( 6 C2F: 8< :2 28
< $2 0 2.,0< <@ .2 O 8 32 $2< 8<<O0 .2 H2 O
8* $2< 8 0O<«<! + & == = =
1(C 48 7 !
< 4 - T 74 7

+
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Access Bits  Access condition for: Application
5
= = = " 48(: " 48(: " 48(: " 481 & +1
= = " 48(: 6 6 "4 &6 "1
= = " 48(: 6 6 6 & 7 "1
= " 4: " 4: 6 6 & 7 "1
= = " 48]: "4 6 6 & 7 "1
= " 4: 6 6 6 & 7
= " 48(: " 4: " 4: " 48(: 6 7 "1
6 6 6 6 & 7
7 0+ & 1
7 4 + D
4D = 5 ) " # E > 9 = 5 )
=;8=8 858 8) 8" =E>=#9 = - 5 - ) :
< > <« > <«
cC48&#74 1 8 : C4- 74 1
7 &5 =E>=#91 C 48
C 48 6 7 ( 6 ; 74 =P" §" 481

!
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Mifare Ultralight (64 byte) Memory Map

)74, 4+
< >
4 = 4
) " # N HE 7
- 3 "= 3 * , + 5é=;=5 3
0.= 0. 0.0 == 10 +
/ 57
#, + 57
8) 74 1 57
&5 + 1
)> 74 57
57
< 57
57
57
57
57
57
\ \ 57 + "=l
Note: * + E74 7 &35 "74 1
=L ;. =; . 5 .<5¢ L +L=;>>1
S D T,
The Mifare Ultralight transponder has a different structure to the standard 1k and 4k
byte Mifare transponders! #) 74 4 + ; + 74
! + & 74 = + 1 6 74 7 & 1
+ 74! 4 74 o+
6 + 7 O, & , T 71 74 ! + 5
+ )>74 1 7 + + 1
6 + 4 ( * 4
Authentication procedure is not used for read/write operations! 4C4
<0 B 4 * + Iz I
4( 7 ( * + 4 4
6 + !
4 * +
6 ; 4 74
=,== 1 C4 7 ! [ 7 +
7 + 7 !
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Mifare Applications and Security

4
+4 + "# $% B 4 + 7 4
+4 + 4 + 2 , 7
4 7 . .0 ))) 8 ! 6
)= 4 & 1 7 6 4 -
- ! ( + "# B
B * B " +
I 4 == 4
l 4 6 6
4o x4 4
+ + 7 l I
: + + 4 2 , (64 + 6
4 6 12
+ .0 9E9>5 !
4 " 7 4
+ , <-, 2. F, O + . 4
"4 4 & 1 6 6 6
4 6 6 ! + 6 + 4 =
"7 6 74 7 + B
#7 (47 + 7 + + +
4( 6 5 4 " 4 6 6
+ ! "4 6 7 7
+ 4 4l
: +4] + 4 * 6 -
5" "% S+ 2 1 (R &R +
I"#  $h 0O 2 7
! 6

125 kHz Micro RWD modules 13.56 MHz Micro RWD modules
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OEM-MIFARE-ICODE-RS232

@

All products are available as “Reference Design Packs” so higher volume customers can
copy a design and just purchase a pre-programmed microcontroller. Benefits are a
proven, quick time-to-market Reader product with minimum engineering effort at

minimum cost.

OEM-MIFARE-ICODE-USB

@

Micro RWD MF-IC (low-power) specification

& 16 4 "%
O(x 02 + +
. 4 30 ,0 2 6 7 + 6 6
+ &7 "6 1 6 6 6 +
"o+ 7 4 I .322, ;
+ + 4 6 !
Parameter Typical Value
. 4H + & "6 YP#6 &
) 1
0 * )=+ J>" o+
AVERAGE current consumption. (1 second polling) Less than 100 pA
8 6 8< & * b= .
+ 4 1
. 6 + & +1 =6 - )
. & +1 "= 8
+ 4 & = .7 1
.+ 44.322, 1 R
+, + 4 .322, 3 = u8
+  0O< + 4 3 = 8
; &7 1 =#H" 7
+ & +1 5" "=
8; 4 6 * 5" 8
. 3 6 55
. , Of==7 (> 7 (
4( 7
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z 32 : 4 <0 !
+ + 4 .322, , + 6
( 32 T4
6 & : 4 % 1
Micro RWD MF-IC module dimensions and pinout
—l S up A
=l 5"y
O 1
O 1
O 1
E Micro o
’ 47 RWD [J =
7 I O 1
O .
- . +
> E\ -
/ 12 130 y
) PEEIIN
PINOUT DESCRIPTION
Pin Name DIP No. 1/O Type Buffer Type Description
32 (0] 3 32 15"
32 5 5 (6] 3 @ 32 15" ;
2.2 4 +18 6 !
< 4
:22, ) (0] 3 :22, & 6 30 15"
" <
# <
@< E @ + +
H > J"6 6 4
8< 9 8< 8 [
7 1
= <
<
8<5 5 , 8< 8 58
7 1
@< @ + +
) <
" <
# <
E <
> <
0, 9 0 3 8 ; 4 6!5 !
0,= 5= 0 3 8 ; 4 615 !
H 5 , J"6 6 4
- 55 3 6  19#==7 (>7 (
( 4
— 5 (0] 3
5) 0 3 ; -7
. 7 + |
g oL 0 (8<Ls8 (L., (. L. ++ ( 3L 3 + o1
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i$ 8@( 8 2 02 + -, <-, .
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http://www.ibtechnology.co.uk

0 6 4 : +4 74 D

sales@ibtechnology.co.uk
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